SEPTEMBER 1985 / $250 = |

magazine

Passive Audio Filter ian

©
=
: hr
o
~ Theoretical values nductors focus
g Rounded values, ductors Simulations / on )
E Rounded values, real inductors d communications
~ technology
~ Practical results l
: &
lt - -
w . ® adjusting SSB
3 amplifiers
h‘ -
* understanding
telephones

* a DTMF controller
for repeaters

* a Jook at probes
* digital satellite
tracker

® carrier-activated
CW reception
limiter

* simple continuity
tester

* plus W9JUV, WESAI,
FREQUENCY (kHz) W1JR, WEMGI, KORYW

1.0 1.5 2.0




[£3)ICOM] 1200Mm: e woor BEE~-A 2 FAAR

NB ACC  METER PREAMP

PHONES Al GAIN®RF GAIN SQUELCHS TONE  MIC GAINSRF M'WR

Explore the orld of 1. ZGHz'

Explore the world of
1.2GHz with ICOM's new
IC-1271A base station trans-
ceiver. ICOM has a complete
line of 1.2GHz gear to meet
your operating require-
ments...the IC-1271A base
station, IC-120 moblie and
RP-1210 repeater.

IC-1271A. ICOM intro-
duces the first full-featured
1240 to 1300MHz base station
transceiver, the 1IC-1271A.
With 10 watts of RF output
power, 32 memories, scanning
and multi-mode operation
including ATV (amateur TV,
the IC-1271A is a pioneer in
1.2GHz technology.

Whether your interest is in
mobile, DX, repeater, satellite
or moonbounce operation,
the 1C-1271A has exceptional

receiver sensitivity because of
front end GaAs FETS.
» 156

A variety of options are
available for the IC-1271A
including the IC-EX310 voice
synthesizer, UT-155 CTCSS
encoder/decoder, |C-PS25

internal AC power supplyand

the TV-1200 interface unit

TV-1200. The interface
unit allows amateur television
(ATV) operation when used in
conjunction with a video
recorder or a video camera for
transmission, and a television
monitor for reception. Explore
the new facet of amateur radio,

“video

IC-120. The 1.2GHz mobi
transceiver features six
memory channels, scanning
an HM-14 up/down scannir
mic, RIT, LED readout and
three tuning rates. Accessori
include the ML-12 10 watt
amplifier and the PS-45 slim

line power supply.

RP-1210. Complete your
1.2GHz system with the
RP-1210 repeater. The RP-1210
features PLL frequency selec-
tion (198 channel, DIP switch),

high stability PLL, repeater
access to CTCSS, three digit
DTMF decoder for control of
special functions, 10 watts,
selectable hang time and
IDer.

See ICOM's full line of
1.2GHz gear at your local
ICOM dealer.

(ICOM

First in Communicatior

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 752
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations imiting spurious emissiors. 12714



What To
Look ForIn 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 to
the mobile, allowing full
break in operation.

* Not interfere with the
normal operation of your
base station. It should
not require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
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
you do with these con-
trols

You should be able 10
hear your 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 patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
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
Dperators Can
Enjoy An
Affordable
?ersonal Phone
2atch. . .

Without an
[l'lH'-‘rl'[
Using any FM tranceiver
a5 a h{l“(' station
The secret is a SIMPLEX
autopatch, The SMART
PATCH.
yMART PATCH
s Easy To Install
o install SMART PATCH,
onnect the multicolored
omputer style nbbon cable
audio,

expensive

» M receiver
iscriminator, PTT, and
OwWer .\ I'Ihilllllllf |II'|II|T|’
ord is provided for con
ection 1o your phone sys-
m. Sound simple?

I 1s!

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

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.

P

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
lTelephone: (305) 645-0474  Or call tolk-free (800)327-9956

v 1M

How To Use
SMART PATCH

Placing a call is simple
Send vour access code
from your mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmitted
from your base station,
Since SMART PATCH is
checking about once per
second o see il you want
to dial, all you have to do
is key your transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and some-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, vou simply
kl'l} your fransmitter 1o
interrupt the phone line
The base station auto-
matically stops transmit-
ting after you key your
mic. SMART PATCH does
not require any special
tone equipment to control
your base station. It sam-
ples very high frequency
noise present  at  your
receivers discriminator o
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH

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

Use SMART PATCH for:

* Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

Mobile to Mobile via in-
terconnected
tions for extended range
(see fig. 2.)

base sta-

Telephone line to mobiie
lor remote base)

SMART PATCH uses
SIMPLEX BASE STA.
TTON EQUIPMENT. Use
vour ordinary base sta-
hon SMART PATCH
does this without inter-
fering with the normal
use ol your radio.

WARRANTY?
YES, 180 days of warran-
Iy protection. You simply
can't go wrong.
An FCC 1ype accepted
coupler is available for

SMART PATCH.
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...pacesetter in Amateur radio

Reach Higher...

As the Amateur bands tEak v
become more and more i
crowded, hams seek higher
and higher frequencies to

“get away from it all' Here's

a chance to experience
“something different”—
1200 MHz!
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it can happen to anyone

One of the more pleasurable obligations of working in the Amateur Radio industry is keeping up-
to-date on all the latest equipment, accessories, and doo-dads that come along.

One night not too long ago | took one of the newest radios home to do a little informal testing.
Like most radios on the market today, this one is loaded with just about every feature you'd want
to have. In fact, if it had legs, | guess it would walk the dog in the morning — if | remembered to
set the timer the night before. After making up all the cables and installing the radio, | sit down to
make its acquaintance. All goes well for the first few minutes . . . signals are strong and the radio
operates flawlessly. Until, that is, | decide to QSY to the broadcast band to listen to the local news.

The radio goes dead.

My first reaction is to assume I'd either turned the wrong knob or pushed the wrong button, so
J run through the standard drill of trouble-shooting: punch every knob and turn every button to see
if that solves the problem. Five minutes of this pass, and the problem is still there . . . the radio is dead.

Now what? “‘Back to the manufacturer,” | sigh, and off | go to bed. It's late, and I'm completely
discouraged. “Why can’t they build something that works?’ | complain to my sleeping XYL. | am
utterly discouraged.

After | turn out the light, and I'm lying there waiting to fall asleep, 1 ask myself, “Did { try the
squelch?’’ I'm not sure, so | throw on a robe and head for the door. My wife stirs in her sleep, pulls
the covers to her side, and murmurs something good-naturedly unintelligible. | run downstairs, turn
on the radio, set it to the broadcast band, and wait for the problem to reappear. It does, | turn off
the squelch.

BINGO.

The bottom line, | guess, is that problems like this can strike us all. From Novice to Extra, no one
is immune. The increasing complexity of our world — and of Amateur Radio — makes it hard to
be fully expert on the many different pieces of equipment and in the varied technologies we use.
So when a problem occurs, all we can do is walk through a step-by-step check of each and every
control to determine whether it’s really an equipment problem or just another embarrassing incidence
of ““cockpit error.”’ If the malfunction escapes this scrutiny, then we can consult the owner’s manual
to see if the problem is one that the manufacturer has already anticipated. If this step fails, we can
check with the dealer to see what he has to say. (Most likely, he'll be thoroughly equipped to handle
the problem.)

My point is that sending equipment back to the manufacturer is always the action of last resort.
Yes, the manufacturer has a skilled service staff to troubleshoot and repair equipment. But as Joe
Carr, K4IPV, points out in his new ham radio column (see page 67), as much as 40 percent of the
equipment that lands on the benches of professional service technicians has absolutely nothing wrong
with it! By not taking time to really check things out first, its owners are inconvenienced, off the
air, and out the cost of packing and postage.

These newfangled radios sure are nice. But they're a whole different world from the Hammarlund
HQ-129 and Johnson Ranger | started out with.

Craig Clark, N1ACH
Assistant Publisher
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MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ's fastest selling tuner packs in plenty of new features!

MFJ VERSA

TRANSMTTER
Ul'LJ'&ﬂ

i

IIOIuL MFJ-8410

TUNER I
INOCT On
BELECTOR

ANTENNA
A tu-.mq

* New Styling! Brushed aluminum front. All metal cabinet

* New SWR/Wattmeter! More accurate Swilch selectable
300/30 watt ranges Read forward/reflected power

« New Antenna Switch! Fron! panel mounted Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load

* New airwound inductor! Larger more efficient 12 position air-
wound inductor gives lower losses and more watts out. Run up
10 300 watts RF power output. Matches everything from 1.8 to

30 MHz: dipoles, inverted vee. random wires, verticals, mobile

999 T/ 44 Ralanced ies, 1000V canaciorspacing, Black. 14 Inhes
$ . 5 MFJ-941D FEATURES ﬁn?k?m:; :H solid s!aiepcv TuDED'-qs gEasy 10 use. anywhere
RTTY/ASCIVCW COMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD

INTEHFA 2 M HANDHELD CONVERTER J25°$39 95

MFJ-1224 | e

$99.95 L&%aﬂf"“

Free MFJ RTTY/ASCII/CW software on tape and
cable for VIC-20 or C-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64, etc.). Use Kantronics or
most other RTTY/CW software. Copies both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII), Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/raverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6in. 12-15VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE

Maximize
your antenna
performance! MFJ-202B

Tells whether to shorten or lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

New Features: individually calibrated resistance
scale, expanded capacitance range (1150 pf)
Buiit-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive”
manual. Use 9 V battery. 2xdx4 in,

INDOOR TUNED ACTIVE
i 1mpROVED! ANTENNA

; in"*World Grabber'* rivals
with higher 92 or exceeds reception
of outside long wires! Unique tuned Active
Anienna minimizes intermode, improves select-
wity, reduces noise outside tuned band, even
functions as preselector with external antennas
Covers 0.3-30 MHz. Tele 1,
scoping antenna. Tune,
Band, Gain, On-off
bypass controls. 6x2x6 in
Uses 9V battery, i_[: X
18 VOC or 110 VAC wit
adapter, MFJ-1312, $9.95. MFJ-1020A $79.95

L N

Turn your synthesized scanning $39 95
2 meter handheld into a hot Police/ * = pafFy
Fire/Weather band scanner!
144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
quency readoul. Hear

NOAA marilime coastal

plus more on 160-164 MHz
Converter mounts between
handheld and rubber ducky
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled Bypassf{)ﬂ
switch allows transmitting (up to 5 watts). Use
AAA battery. 2%x1%ax1Y: in. BNC connectors

MFJ/BENCHER KEYER
COMBO
MFJ-422
$109.95
The best ot
all CW worids-

a deluxe MFJ Keyer in a compacttonfiguration
that fits right on the Bencher iambic paddie’
MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-
in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune

or automatic modes. Solid state keying. Bencher
paddle is fully adjustable, heavy steel base with
non-skid feet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, $9.95

VHF SWR/WATTMETER
Low cost mFJ-812 $29.95

VHF SWR/
Wattmeter!
Read SWR

(14 to 170 MHz)
and forward/
reflected power —
at 2 meters. Has 30 and 300 watts scales Also
read relative field strength. 4x2x3 in

m
2 eely
. ee

]

Tune up fast, extend

life of finals, reduce
QRM! Rated 1KW CW =
or 2KW PEP for 10 min-
utes. Half rating for 20
minutes, continuaus at
200 WCW, 400 WPEP. —0\VW -
VSWR under 1.2 to 30

MHz, 1.5 to 300 MHz

0l contains no PCB S
50 ohm non-inductive resistor. Safety vent
Carrying handle. 7'/2x6% in.

24/12 HOUR CLOCK/ ID TIMER

PERS L

MFJ-106 -
$19.95 NEW =2/
Switch to 24 e
hour UTC or . 2. IH 'l\
12 hour format! - =

Battery backup

maintains time during power outage. |D timer
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out,
alarm on indicators. Gray and black cabinet, 5x2x
3 inches. 110 VAC, 60 Hz

DUAL TUNABLE SSB/CW/RTTY

FlLT_E mra.7s28 $99.95
9.0 00|

Dual fliters give unmatched padurmancs' i

The primary filter lets you peak noich

pass or high pass with ext

Auxiliary tilter gives

Both filters tune fr

variable banaw

Constant out
frequency

OBLIGATION. IF NOT DELIGHTED, RETURN WITH

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING)

* One year unconditional guarantee ¢ Made in USA

= Add $4.00 each shipping/handling = Call or write

for free catalog, over 100 products.

T0 ORDER OR FOR YOUR NEAREST =t |
DEALER, CALL TOLL-FREE WS:!_
800-647-1800. cail 501-323-5869

in Miss. and outside continental USA MasterCard

MFJ ENTERPRISES, INC.
Box 434, Mississippl State, MS 39762

Telex 53-4590 MFJ

STKV

More Details? CHECK — OFF Page 158
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HAM

" " "RADIO
“ T OdTLET

THE COMPLETE RESOURCE FOR YOUR HAM RADIO NEEDS.

IgENWOOD TOLL-FREE PHONE €3 1ICOM]
l HAND'HELDS e \ a s SIMPLEX-REPEATER-SATELLITE

| .
e ---: e e
& TR-2600A Deserves its . — TD WE 2 » ALL-MO
as the leading HT
TH-21AT/41AT | MA-40 40°' TUBULAR H.D. MAST
Regular $745

CALL FOR YOUR SPECIAL PRICE

CALL FOR PF\’A“CE MA-550 55 TUBULAR H.D. MAST ||

|
|
52 B SALE $549
|

_. A Regular $1 245 g _E 2 1 sl Ulipiaee s na ) L
@ ICOM IC 27A Il SALE $899 | ,

‘Why You Should Buy- SAL E :

SUPER-COMPACT 1. Will handle 10 Sq. Ft.

2 METER MOBILE 50 mph i \ B e,

S 2. Pleases neighbors with W-51 SALE. $899

tubular streamlined look s '

3. In stock for quick delivery i LM-354 SALE $1599 ¥

4. Other models at great | || IMMEDIATE DELIVERY |

ALSO *IC-27H HIGH POWER VERSION pRean |
AND  IC-37A. 220MHz , - ———
IC-47A. 70CM SAVE! : e AT
FREE SHIPMENT | LY A LIMIT

MOST ITEMS UF’S SURFACE. Bl QUANITITY AT T

"KENWOOD TS 940 i

TOP-OF-THE-LINE HF TRANSCEIVER
PAY REGULAR PRICE §1799

FREE

AT-940 $199 Value
ANTENNA TUNER
MC-60A $79.95 Value
MICROPHONE

CALL FOR GREAT PRICES Free UPS Surface

FT-209RH

6 September 1985 Tell ‘em you saw it in HAM RADIO!



“The Key to Worldwide

HAM
RADIO
OUTLET

Communications”

THE COMPLETE HESOURCE FOR YUUR HAM HADIO NEEDS

_ @LCOM IC-R71A TOLL—FREE PHONE @ ICOM | IC-735
SUPERIOR GRADE — \ ,M!—, THE LATEST IN ICOM'S LONG LINE
GENERAL COVERAGE A OF HF TRANCEIVERS
RECEIVER @ ICOM|
HAND-HELDS

Regular $799

SALE! $629.95

i oot S
, | LATEST
[€AICOoM| ghion
IC-3200A DUAL BANDER &

COVERS BOTH 2 METERS
‘and 70CM

CALL FOR
LOW,
LOW

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

AT GREAT LOW
SUMMER PRICES

220 MHz's BEST BUY!
REGULAR $449

SALE! s299.95

LIMITED QUANTITIES
THIS PRICE.

FREE SHIPMENT
MOST ITEMS UP'S SURFACE

”""‘ 00 : 046

'F‘m r-.l Lll W‘-‘
THE TOLL FREE NUMBER IS NOT IN EFFECT IN THE STATES OF

xRt W3S, brgune CALIF. AND ARIZONA =)
:;J;_,H o meer. CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE VISA
wnd ctrar siie amares 13 saess . PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME. - ————
STORE HOURS: 10 AM to 5:30 PM Mon. through Sat. w158
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 & Knotts Berry Farm Highway 24 Downtown, Lett 27th oft-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 Blvd
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 Irom San Fran. Airport Eas! of Highway 17 San Diego Freeway at Victory Boulevard




50

YEARS

&
EXCELLENCE
1984

EIMAC celebrates its 50th Anniversary
with an extensive line of
FM Broadcast Cavity Amplifiers.

Varian EIMAC celebrates 50
years of service to the broad-
cast industry with a spectrum of
FM from a powerful 60 kW to a

mini power 150 W solid state IPA.

The cost-effective path
to a modern FM transmitter.

No one knows more about
broadcast tubes and cavities
than EIMAC. Our strong cavity
development capability reduces
RF engineering problems.
EIMAC cavities are inexpensive
and simple to use.

8 September 1985

For more information call or
write Varian EIMAC or contact
any Varian Electron Device
Group sales office worldwide.

EIMAC FM BROADCAST CAVITY

PRODUCT LINE

POWER | CAVITY EIMAC TUBE
60 kW Cv-2230 4CX30,000G
30 kW Cv-2202 4CX20,000C
25 kW CV-2200 4CX20,000A
15 kW Cv-2210 4CX12,000A
10 kW Cv-2228 4CX7500A
5 kW CV-2225 4CX3500A
1.5 kW CVv-2220 3CX1500A7
150 W | AM-2215A | Solid State

Varian EIMAC

301 Industrial Way

San Carlos, California 94070
Telephone: 415-592-1221

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042-23 25 75

varian

Tell ‘'em you saw it in HAM RADIO!




Are you
radioACTIVE?

Dean LeMon, KR@V sure is! Dean
got active in Amateur Radio when he
was 16 years old and earned his Extra
Class license in less than four vears!

“It's a Tascinating hobby and a greal
way to meet all kinds of new people
from all over the world.”

Dean has cerebral palsy and got
started in Amateur Radio with help
from the Courage HANDI-HAM Sys-
tem. The HANDI-HAM System is an
international organization of able-
bodied and disabled hams who help
people with physical disabilities ex-
pand their world through Amateur
Radio. The System matches students
with one-to-one helpers, provides in-
struction material and support, and
loans radio equipment.

Isn't it time you got radioACTIVE
with the Courage HANDI-HAM
System?

Call or write the Courage
HANPI-HAM System
W@ZSW at Courage Center,
3915 Golden Valley Road,
Golden Valley, Minnesota
55422, phone (612) 588-0811.

Invitation to Authors

ham radio welcomes manuscripts
from readers. If you have an idea for
an article you'd like to have considered
for publication, send for a free copy
of the ham radio Author's Guide.
Address your request to ham radio,
Greenville, New Hampshire 03048
(SASE appreciated).

More Details? CHECK —OFF Page 158

At high power a hot an-
tenna rod is a sure sign that
power is going to waste. Al
lower power you're losing
the same percentage of en-
ergy, but the dissipation is
so rapid you can't feel the
heat. That’s why it’s impor-
tant to know the cold facts
about Larsen antennas.

Our exclusive Kalrod®
whip minimizes RF loss
regardless of the watts
applied, so you can talk
farther. It stays cool to the
touch even at high power.

The stainless steel rod
is first plated with nickel,
then with copper for high
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conductivity. Thin layers
of nickel and chrome pro-
tect the copper from cor
rosion and provide a sleek
finish, without hindering
performance.

So whether you're calling
for fun, or calling for help,
you can depend on Larsen
antennas and our no-
nonsense warranty to de-
liver a strong, clear signal...
instead of a lot of hot air.

Shown in cutaway: Top
plating of chrome. Inner
platings of nickel, copper
and nickel over stainless
steel rod. (Layers not
drawn to scale.)

Larsen Antennas

The Amateur’s Professional

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

N USA Larsen Electromcs, in
11611 NE 5010 Ave PO Box 1
Vancouver WA 98668
206 57 4

N CANADA
15

Canadan Larsen Eleclronics Lia
149 West GIh Avernys

vancouver BC V&Y 1K3
BO4-BT2.B51
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AMATEUR USE QF A GEOSTATIQNARY SATELLITE has been proposed by NASA. One of NASA's
Advanced Communications Technology Satellites (ACTS) is to be made available for use by
experimenters for a two-year period starting in 1989; Amateur Radio is one of the groups
that NASA expects to be interested in using it. Uplink band will be 27.5-30 GHz; downlink,
17.7-20.2 GHz. As these are outside the Amateur bands, it's likely either an STA or
experimental license will be required for them. The satellite will use highly directive
antennas aimed at some major population centers, but NASA even suggests Amateurs might use
repeater techniques to permit others outside the bird‘s antenna "footprint" access to it.
Interested Amateurs should request NASA's November 1984 "Notice of Intent” from Ron
Schertler, ACTS Projects Experiment Manager, MS-54-6, NASA, 21000 Brookpark Road, Cleve-
land, Ohio 44135.

BROADCASTERS MAY DO ANYTHING THEY WISH WITH AMATEUR TRANSMISSIONS, but Amateurs are
strictly forbidden to use Amateur Radio in any way that might be construed to benefit any
"broadcaster." The FCC's Report and Order on BC Docket 79-47 now appears to almost forbid
such well established Amateur Radio ''public service' activities as, for example, any direct
tie between an Amateur Radio weather net and the U.S. Weather Bureau, since Weather Bureau
information is "broadcast' on NOAA's 162-MHz weather stations.

The Redefinition Of "Emergency' in Part 97 Is At The Heart of the problem. Verified
emergency communications such as e dam has broken” or "A tornado just crossed the
river" would still be permitted, of course. What appears to be against the new rules is
letting an Amateur station in a weather net tell the Weather Bureau ''The dam looks shaky"
or "The sky's getting very dark." Under the new rules, however, nothing would prevent the
Weather Bureau, broadcasters, or anyone else from monitoring an Amateur Radio weather net
and using the reports heard in any way they wished.

A Petition For Reconsideration Has Been Filed By ARRL, asking the Commission to go back
to the former less stringent definition of "Emergency,” or to temper the new one so it
won't preclude public service ties between weather nets and the Weather Bureau.

AUXTLIARY OPERATION ON ALL AMATEUR FREQUENCIES except 431-433 MHz and 435-438 MHz has
been proposed by the Commission in PR Docket 385-215. The present rules restrict auxiliary
operation (principally control links) to above 220.5 MHz. However, the FCC feels that
there is no reason, given the present state of the art, that such auxiliary operation
shouldn't be permitted on the other Amateur bands, as well.

Comments On PR Docket 85-215 Are Due At The Commission September 24, and Reply
Comments by October 25,

NEVADA HAS JOINED THE SHIFT TO 20 KHZ 2-METER SPACING, except for the Las Vegas area,
which has traditionally gone along with Southern California. Eastern Nevada will be
coordinated by the Utah coordinator, and the western part by NARC's northern California
coordinator. TIowa's council, however, has voted to remain at 15 kHz and the ARRL band-
plan though with a voluntary state-wide tone access system. They also intend shifting
the 145-MHz repeater subband to 15 kHz spacing in order to pick up additional channels.

800-MHZ SCANNERS WOULD BE OQUTLAWED IN CALIFORNIA under a proposal, SB 1431, presently
being considered in the state legislature. The proposal, apparently the result of phone
company concern over the security of cellular communications, has California Amateurs
worried over possible negative impact on Amateurs. Los Angeles attorney Joe Merdler,
N6AHU, has been instrumental in delaying the bill's approval, though scanner manufacturers
haven't seemed very concerned about it. If it becomes law a court challenge seems likely.

AN 800 NUMBER FOR QUESTIONS ABOUT ITS VEC PROGRAM, including its own or any other
VEC's exam schedule, has been installed by DeVry. The number, which is presently access-
ible only in the greater Midwest area, is 1-800-327-2444; A DeVry WATS line covering the
entire Continental U.S. will be announced in the near future.

"The Volunteer Examiner,'" A VE Newsletter created and edited by DeVry VE KI9R, is now
being distributed by DeVry. An SASE to Jim Georgius, W9JUG, DeVry ARS, 3300 N. Campbell,
Chicago, Illinois 60618 will bring a sample copy.

WIJUG's Sunday VE Net Now Meets On 7173 kHz, 1400Z, with a second session at 1800z,

"12-12 WORLDWIDE' IS A NEWLY FORMED ORGANIZATION to promote activities on the new 24
MHz (17 meter) WARC band. For details send an SASE to Steve Walz, WASUTO, Box 222, 318 S.
Massachusetts Avenue, Cherokee, Oklahoma 73728, or call him at (405) 596-3487.

AN FCC CITATION FOR '"BROADCASTING' HAS COST K6KPS $2000. K6KPS, James Brantley, has
been a problem to Z20-meter phone band users for decades, calling CQ but ignoring responses
and carrying on imaginary QSOs on top of various nets, DX pileups, phone patches, and
ordinary rag chews with a big signal from the Los Angeles area. Though he's done this for
years (K6KPS often broke up a 14295 "commuter's net"-—in which Presstop editor W9JUV par-
ticipated in the mid-60s) and has been the subject of previous FCC investigations, the
fine was levied for his operating tactics observed during last December.
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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 all 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

So 'udvunced it'saseasy
ate as an onlincry 'I'V

The front panel
LED dlsplay tells you what
sate‘ltlie you re on, what channel you're watching, what
, ystem you're receiving and a signal bar graph
g]o laatas signal strength. All functions are controlled |
m the hand-held wireless remote. '

skyisclivewiilﬂlle | |

audlo, mono or stereo, and much more.
1$atellr}a audio sub-carriers broadcast a
 wider range of music for audio only.
’f‘heseepﬁonal high quality 6-speaker
ss;et!-: (3 per side) are available in passive
 or active models with sound power up
to 40 W per channel. They are specially
m&gneflc ahleldad for close location to

.....

o e

~the company is able to combine The Luxor Model 9995 Block Satellite Receiver is designed and built to
~ these technologies in the advanced function as an add-on receiver to Luxor 9900 multiple TV's installations.
| 9900 series. After all, Luxor has been This low cost manually operated receiver offers independent channel
. aleader in radio, television and elec-  selection for TV's located throughout the house. The 9995 can also be used
- tronic technology since 1923. as a stand-alone receiver for both C-Band and Ku-Band reception.



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 1o 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-cos! add-on for other TV's
» Comes complete with hand-held IR remote control.
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9901 Remote

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

+ Remote ON/OFF

+ Discrete parental lock-out for ndividual channels.

+ Remote mute.

+ Volume control

+ Stereo balance

= Channel UP/Down

+ Video fine tune

+ Audio fine tune

= Antenna fine tune.

« Satellite selection.

« Channel selection.

+ Divided into 4 easy-to-read segments: Satellite
selection, channel selection, funing functions,
switching 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 woofer.
+ Magnetic shielded.
+ Automatic ON/OFF
+ LED indicators; standby and active
+ Complete with line cable feed.
w160

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 for 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) for de-
scrambler connection.

+ External T 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 reliable 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 unitis
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 B3 789 015

[uxmz“

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



new band privileges
for Novice operators

Dear HR:

| was amazed and very pleased to
see your July Presstop item about the
proposed upgrading of Novice privi-
leges. | have been a Novice ham oper-
ator since 1979 and am pleased to see
the prospect of a reward in the form
of more privileges being considered for
the Novice class license.

| would like to encourage all Novice
operators who read ham radjo to speak
out and let their feelings on this sub-
ject be known to the ARRL and the
FCC. This may be our only chance to
assist in changing the long-time rules
and regulations regarding our hobby.
It may very well be a turning point that
will create the interest to save the
hobby as we know it.

Allowing the Novice use of phone
on 10 meters, 220 MHz, and 23 cm can
only help to encourage us to strive for
the privileges of the higher grade
licenses. CW is an entertaining and
rewarding mode of communication,
but | believe the Novice license should
give more to encourage us to seek out
our full potential as operators. A sim-
ple pat-on-the-back in the form of a
reward would be all it would take for
many of us.

Technicians would, of course, bene-
fit from these new privileges also by

allowing phone on 10 meters. | might
go even a step further and suggest not
only the use of SSB, but even FM for
both license grades.

I do not believe for a minute that this
rule change would degrade the bands
with ““glorified CB operators’’ because
the license elements are still sufficiently
difficult to discourage such abuse. Be-
sides, that era was just a passing fancy
for many.

With today's increasing use of digi-
tal communications, the new rules
would also allow Novices to utilize the
state-of-the-art computer systems to
further their knowledge of present-day
communications.

Allin all, | think it would be foolish
to not allow us the opportunity to take
part in this ever growing advancement
in technology.

T. Dillingham, KA@DOE
Aspen, Colorado

used equipment
for new hams

Dear HR:

Much has been said recently about
bringing new blood into the Amateur
Radio hobby, and several articles have
focused on the wonderful services
being provided in the public interest,
convenience, or necessity. All of these
remarks are laudable, and the two situ-
ations can easily go hand-in-hand.
Additionally, a few other problems we
must each face someday can easily be
solved now, while helping with the first
two | mentioned: what will become of
our equipment when we tire of it, or
leave for the land of the silent key?
And how can we find replacements for
the tax loopholes about the run out of
town on the Amtrak rails? {These re-
marks are addressed to dealers as well
as the average ham.)

| suppose we have all seen on the
“used’’ shelf at the few remaining
Amateur Radio stores some piece of
equipment that could be put to better
use in a shack somewhere. Perhaps
we have a piece or two in our attic or

garage that we haven’t really been
using in the recent past, but hesitate
to just throw away. Maybe one of our
senior citizens has some neat stuff that
his or her surviving spouse will have
some problem with disposing of in
some coming period of distress. One
cure would be to put that gear to good
use now, getting the tax advantage
now, providing a service now, and per-
haps helping out some youngster get-
ting started down that primrose path
we have each delighted in following.

There are literally thousands of appli-
cations for used equipment in each of
our hometown areas, and many of
them are equally deserving of atten-
tion; there is simply no room here to
list them all, but a few will get your

“minds moving in the right direction.

Rigs and associated equipment of
appurtenances are sorely needed by
schools, camps, Courage Handi-hams,
Civil Defense, FEMA, DSA, National
Weather Service, Fire and Police De-
partments, and our many clubs with
active Novice classes, among count-
less others. Perhaps your donation of
usable and serviceable equipment now
will be just what is needed to get new
hams on line or to provide that equip-
ment needed by present-day hams to
provide that vital service to the public
that will keep this hobby active and
thriving.

Think about it now, while you can
still do something about it, and before
the spouse cleans house for you, or a
good piece of equipment self-destructs
on your shelf!

Jerry Murphy, K8YUW
Lakewood, Ohio

off and on

I recently saw a 12 VDC to 110 VAC
power inverter that was switched on
and off on demand by the load,
without extra switches or wires.

Do any of your readers have infor-
mation on how this is done?

Sam Popkin, K2DNR/7
Mesa, Arizona
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Step aboard the Shuttle from your shack with the

world’s most advanced slow scan video system!
“ n B n [ I YI,‘S | Tell me about how I can participate in
A

* SSTV aboard the Space Shuttle.

ROBOT RESEARCH IINC NAME CALL
75491 GConvoy Lourt - - - ———
San Diego, California 92111 ADDRESS
Phone (619) 279-9430 =
CITY/STATE ZIP




passive audio filter design
part 1: development and analysis

Circuits using miniature
preferred-value components
are adaptable

to printed-circuit boards

A recent article in ham radio' was the latest of a long
series by W3NQN on the subject of elliptic lowpass
audio filters suitable for Amateur constructors. It is
mainly through the efforts of W3NQN that these filters
have remained in the Amateur literature despite the
proliferation of designs for active audio filters using
operational amplifiers.?s

It is surprising that active filters have become so
popular considering the complexity required to equal
the performance of passive designs and the disadvan-
tages associated with active elements. They require
power, produce noise, have a limited ability to handle
large signals and have a limited upper operating fre-
quency unless expensive, high-frequency devices are
used. These disadvantages usually don’t apply when
using a passive circuit containing inductors.

Probably the main reasons for the decline of passive
filters are the misunderstandings surrounding the
selection of components for them. Some of these
misunderstandings can be explained by:

¢ The lack of published designs using preferred-value
inductors and capacitors.

e The belief that highly accurate inductance and
capacitance values must be used to obtain acceptable
results.

* The belief that only high-Q inductors are suitable
for use in filters.

* Ignorance of the fact that ready-wound, standard-
value inductors are available easily and inexpensively.

¢ A general phobia of winding inductors, especially
ones with several hundred turns of wire.

W3NQN has avoided these problems by using tele-
phone-line loading coils in his designs. These loading
coils are relatively high-Q components. Specialized
designs have been developed which make use of the
inductance values included in these coils, or by slight
modifications to the inductors by removing turns.®

In general, the capacitance values required in a
passive filter are non-preferred and are obtained either
by connecting several preferred value capacitors in
parallel or by measuring capacitors and selecting the
required value. Designs have been published in which
some’-® or all®'° of the capacitors are preferred value,
but these are intended for RF applications in which
the non-preferred value inductors are not too difficult
to wind and will have a relatively high Q value.

The question of what effect the inductor Qhason a
filter response does not seem to have been addressed
in the United States Amateur literature. Only two
references that consider this question could be
found, "4 but non-preferred values of capacitance
andinductance were used. The results from this investi-
gation were encouraging, with only a slight degradation
in the flatness of the passband and rounding in the cut
off region of the Butterworth, Chebyshev, and Bessel
filters considered.

objectives

One aim of this series of articles is to describe my
investigations into the use of miniature preferred value
inductors and capacitors in several types of audio fil-
ter. My goal was to use a single, unselected, inexpen-
sive component for each inductance and capacitance
value so that passive filter construction (and design,
if the reader so wishes) can be simple for even the
most inexperienced Amateur. Filters using these com-
ponents are extremely compact and suitable for con-
struction on printed circuit boards in modern equip-
ment — which, unfortunately, designs using the tele-
phone line loading coils are not.

The investigations were carried out using computer

By Stefan Niewiadomski, 29 MacKinley Ave-
nue, Stapleford, Nottingham, NG9 8HU, England
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fig. 1. The Toko inductors used in the author’s filter studies.
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fig. 2. Plot of Q versus frequency for (a) 22-mH Toko 10RB
inductor; (b) ideal 27-mH inductor and 22 ohm resistor;
and (c) Siemens 0.22-uF capacitor.

simulations and practical tests. The simulations were
performed on an Apple |l microcomputer, using a
BASIC circuit analysis program.'? Circuit simulation
programs that run on several home computers are now
available.*

The major advantage of using circuit simulation in
this field is that the effects of altering component
values and using low-Q inductors can be isolated from
each other and investigated separately. This contrasts
with an experimental approach, in which the combined
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effects of non-exact component values and low-Q in-
ductors would have to be accepted unless a large num-
ber of inductors of various values and Qs could be
wound — which is obviously impractical for the
Amateur,

| will also discuss attenuation equalizers and show
how these comparatively simple circuits can improve
the responses of filters made from low-Q inductors.
| believe this is the first time these networks have been
described in a practical way in the Amateur literature.

Also discussed in this series of articles are some
methods of incorporating an audio filter into an audio
path to ensure correct matching of the filter. Other
topics tackled are the question of how much passband
ripple is acceptable in an audio filter used in an
Amateur receiver, and how passband ripple and stop-
band attenuation can be traded off to produce im-
proved overall performance.

components

The inductors used in this study are the Toko T0RB
range, manufactured from 1 mH to 120 mH with 5 per-
cent tolerance. Another range, the 10RBH, is available
from 150 mH to 1500 mH with 10 percent tolerance. t
These two inductor types have identical case styles.
They are cylindrical with a diameter of 10.5 mm and
a height of 14 mm (see fig. 1). Leads are radial with
a 5-mm pitch, enabling an extremely compact PCB
layout.

Examination of a 47-mH inductor after removing its
outer ferrite casing revealed a wire size of approxi-
mately No. 40 AWG. For most of the T0RB range, the
Q quoted'® is a minimum of 100 at a test frequency
of 50 kHz. The recommended operating frequency
range for these coils is from 100 kHz to approximately
170 kHz'* over which they have a sufficiently high Q to
be considered as almost ideal inductances.

The Q at audio frequencies is much lower and was
measured for a 27-mH coil from 100 Hz to over 100 kHz
using a Hewlett Packard 4192A LF Impedance Ana-
lyzer. Figure 2 shows the results obtained. At 100 Hz,
the Qis 1.1, rising to about 9 at 1 kHz, 24 at 3 kHz, and
more than 50 at 7 kHz. At frequencies above 80 kHz,
the O begins to tail off, as the maximum operating fre-
quency of the ferrite is approached and skin effects
in the wire become appreciable.

Also shown in fig. 2 is a plot of the Q of an ideal
inductor of 27 mH with a 22-ohm resistor in series,
which is the quoted DC resistance of the 27-mH Toko
inductor. This model seems to be accurate at about

*One available in the UK is sold by Number One Systems, 9A Crown Street,

St. Ives, Huntingdon, Cambs, England. Versions are available for the BBC
model B and Sinclair Spectrum 48K computers
tTo order, contact Toko America, Inc., 1250 Feehanville Drive, Mt. Prospect,

INinois 60056 (312 297-0070)
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fig. 3. Elliptic 5-branch low-pass filter. (4) Schematic of filter with ideal inductors, and (B) schematic of filter with real

6 kHz, giving worse results below 6 kHz and better
results above 6 kHz.

ldeally, to accurately model these inductors, a plot
of Q versus frequency should be obtained for each
value of inductor and the series resistance determined
which most closely follows this plot. For the simula-
tions presented here, the inductors were modeled with
a series resistor equal to the manufacturer's quoted
DC resistance, considering that this will give slightly
worse results than in practice.

The DC current flowing through these coils, particu-
larly in the T0RBH range, should be kept to a minimum
to avoid heating and core saturation. In fact, to be
completely safe, it is better to keep the DC current at
zero. In most applications, this is achieved by insert-
ing a DC blocking capacitor in series with the input
of the filter in which the inductors are used when there
is a direct DC path to a potential different from the
input source. This also has the advantage of obviating
the danger of interaction between the DC conditions
of the driving and terminating circuits. In most appli-
cations a capacitor of 100 xF will avoid modifying the
response of a filter, but the value can be chosen to
have beneficial effects, which will be discussed later.

There are many types of capacitors suitable for use
in audio filters. The ones | prefer are the Siemens
B32560/1/2 metalized polyester layer type, which are
available in a wide range of values and are very com-
pact for their capacitance*. The variation of Q with

4.0 (a) Theoretical values, ideal inductors
g :

values, ideal

}

(c) Rounded values, real inductors
(d) Practical resuits

FILTER ATTENUATION (dB)

] 1
1.5

+ t ¥ + +
] 0.5 1o 2.0 2.5 3.0

. FREQUENCY (kHz}
fig. 4. Passband response of 1-dB/50-dB 5-branch 3-kHz

elliptic low-pass filter, showing simulation and practical
results.

*Panasonic capacitors, available from Digi-Key Corp., P.O. Box 677, Thief
River Falis, Minnesota 56701, (1-800-344-4539) may be substituted. —Ed.
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TIME FOR AN /<A
BREAKTHROUGH

The high quality of AEA products is appreciated long after the price
paid is forgotten. ]

No Antenna
No Radio

No Ty

* Use with a C-64, TV sel, and key (or keyer)
= Expenence the thrill of a “DXpedition
« Dperate anylime you want, ideal lor travelers

THE FANTASTIC DOCTOR DX™
CW Band Simulation That Is So Real
You Won't Believe It!

« Will improve the operating skills of ANY CW operator!
= More fun than ANY Morse Code lrainer yel devised

to anywhere in lhe world

« Impressive award cerlificales available for veritied performance
« On-going contests B-hour sprint and 24-hour marathon

* Fewer telescopic sections
whips.

« Shorter and lighter than all

» Better performance than

Professor D.K. Reynolds
Isopole™ antenna).

HOT ROD™

Vs Wave Telescope Antenna

$24.95°

than any % wave

% wave whips -
a % wave whip

when mounted on a handie talkie
» Special matching network designed by

(co-inventor of
o

of antenna
models)

* Most gain attainable tor length
JdBd{0dBdlorJR

= Best decoupling of any commer

claiming up 1o 7 0B gain

be looled by misleading claims!
« Zero gegree angle ol radiation
« Factory tuned matching net

CP1 $239.95*
Computer Patch™ Interface

petitive product

cial VHF base station antennal _ Dual channel filtering with auto
available
= More gan than many anlennas threshold correction

* Variable shift
+ 117 VAC power supply included

don'l

« Better performance than any com

DOCTOR QSO™ §79.95
Morse Code Trainer

f
« Makes Morse Training Fun, S o &

airat the s

PKT-1 Packet Controller $499.85
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frequency of a 0.22uF B32560 capacitor is also shown
in fig. 2. This capacitor maintains a Q of more than
100 at frequencies up to 10 kHz and can be accurately
modeled as a pure capacitance at audio frequencies.
These capacitors can be obtained with a 5-percent tol-
erance and 7.5-mm lead pitch. These are used here.

low-pass filters

The most popular filter for audio low-pass applica-
tions is the elliptic or Cauer filter, named for the Ger-
man network theorist who developed the mathematics
associated with its characteristics. An excellent intro-
duction to elliptic filters is given in reference 15, but
many of W3NQN's articles include descriptions of the
terminology of these fitters and their fundamental char-
acteristics. A brief resume of these points is given in
the Appendix.

The first design considered here is the five-branch
fow-pass whose circuit is shown in fig. 3. Figure 3A
shows ideal inductors and fig. 3B shows a resistor in
series with each inductor to simulate their losses. The
specification for this filter is:

start of stopband frequency (fAs) 4221 Hz
source impedance 500 ohms
load impedance 500 ohms

From now on, | will refer to this filter as the 1-dB/50-
dB filter, indicating its passband ripple and minimum
stopband attenuation; this terminology will also be
used for the other low-pass filters described later.

Table 1 shows the component values for the 1-ohm,
1-rad/sec prototype,'® the exact values for the filter
scaled to 500 ohms and 3 kHz, and the rounded values
both with and without resistors to simulate the lossy
real inductors. Each capacitor and inductor has simply
been rounded to its nearest E12 series preferred
value.*

The simulation and practical results for this filter are
shown in figs. 4, 5, and 6. Three sets of graphs have
been plotted so that the axes for each set can be
chosen to show the maximum detail in the passband,

*Capacitors are commercially available in several series of preferred values,
two of which have designations of E12 (with a 10 percent tolerance) and E24
{with a 5 percent tolerance), (16A). The reciprocal of the E-number is the
power to which 10 is raised to give the step multiplier for that particular series.

passband ripple (Ap) 1dB For example, for the E12 series, the step multiplier is 10%(1/12) or
o . 10%0.083333 = 1.2115. The sequence of the series is therefore 10, 10 »
stopband minimum attenuation (A 50 dB ’
P (Al 1.2115 = 12, 12+ 1.2115 = 15, 15+ 1.2115 = 18, 18+ 1.2115 = 22.
ripple cutoff frequency (pr) 3000 Hz 22 4+ 1.2115 = 27, etc. — Ed.
7ot
(a) b)
(o) (b} fc) (a)
14 4378 4550 4550 4670 ’R
604 :;)) Thoora(lz:lvl.;/::n;'os‘;’ﬁ?ﬂ inductors } ~ & -
[c'

{c) Rounded values, real inductors
(d) Practical resuits

501

40

301

FILTER ATTENUATION (0B)

201

ta), (b)

+

o+ + + + t + + —— +
30 3. 32 33 3.4 35 36 37 3.8

lation and practical results.

4.0 4./ 4.2 4.3 4.4 4.5 4.6 47 48 4.9 5.0

FREQUENCY (kHrz)

fig. 5. Transition band {and part of stopband) response of 1-dB/50-dB 5-branch 3-kHz elliptic low-pass filter, showing simu-
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fig. 6. Stopband response of 1-dB/50-dB 5-branch 3-kHz elliptic low-pass fiiter, showing simulation and practical results.

transition band and stopband. ! have used the term
“transition band”’ to describe the response between
the ripple cutoff frequency (fa ) and the start of stop-
band frequency (fa). Many authors include this
region in the stopband, but it was convenient for me
1o divide the total response into three regions, and the
middle region seems most appropriately to be de-
scribed as the transition band.

Curve a on figs. 4, 5, and 6 is the simulated
response of the filter with theoretical values and ideal
inductors (table 1, column 2). The response meets the
1-dB passband ripple (Ap), 3-kHz ripple cutoff fre-
quency (fa), 4221-Hz start of stopband frequency

(fag) and 50-dB minimum stopband attenuation (Ag)
specifications. The calculations carried out to scale the
1-ohm, 1-rad/sec values (table 1, column 1) to 500
ohms, 3 kHz (table 1, column 2) are therefore correct.
The frequencies of infinite attenuation in the stopband,
f2 and f4, are 6480 Hz and 4378 Hz. These are the reso-
nant frequencies of the parallel tuned circuits L2/C2
and L4/C4 respectively.

Curve b in figs. 4, 5, and 6 is the simulated response
of the filter with rounded values (table 1, column 3).
The passband ripple has increased, but by less than

22 September 1985
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181"
(46mm)

.79"
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o

Components for 1-0B8/50-48 live-branch elliptic low-pass filter:
c1

0.22 4F Siemens metalized polysster 5 percent
0.022 4F Siemens metalized polyester S percent
0.27 4F Siemens metalized polyester 5 percent
0.068 uF Siemens melslized polyester 5 percent
0.18 «F Siemans metalized polysster 5 percent
27 mH Tako 10RB

18 mH Toko 10RB

fig. 7. PCB foil pattern and component placement for
5-branch elliptic low-pass filter.




table 1. Component values of 1-dB/50-dB five-branch elliptic low-pass filter. 500 ohm, 3-kHz values obtained by multiply-
ing 1 ohm, 1 rad/sec values by 1.061 =« 10’ for capacitors and 2.653 x 10 ? for inductors.

column 1 column 2
1 ohm, 500 ohm, 3 kHz
1 rad/sec theoretical value,
component value ideal inductors

Cc1 1933 F 0.2051 uF
c2 0223 F 0.0237 uF
Cc3 2392 F 0.2538 uF
c4 0.626 F 0.0664 uF
C5 1.635 F 0.1735 uF
L2 0.963 H 25.5 mH
L4 0.750 H 19.9 mH
R2 - 0 ohms
R4 — 0 ohms

column 4
500 ohm, 3 kHz
rounded value,

real inductors

column 3
500 ohm, 3 kHz
rounded value,
ideal inductors

0.22 uF 0.22 uF
0.022 uF 0.022 uF
0.27 uF 0.27 uF
0.068 uF 0.068 uF
0.18 uF 0.18 uF
27 mH 27 mH
18 mH 18 mH
0 ohms 22 ohms
0 ohms 17 ohms

0.5 dB; there has also been a slight decrease in the
ripple cutoff frequency. In the transition band, close
agreement with the unrounded value response is
found. The frequency at which the stopband minimum
attenuation is first achieved (fa ) is now 4330 Hz

rather than the original 4221 Hz. The frequencies of
infinite attenuation are now 6530 Hz and 4550 Hz, re-
flecting the change in resonant frequencies of L2/C2
and L4/C4 because of their valie changes. One inter-
esting result of the component changes is that the
minimum stopband attenuation is now approximately
53 dB, rather than 50 dB. Though not shown in fig.
6, this value is maintained beyond 10 kHz. This in-
crease in stopband attenuation seems to be a result
of the increase in passband ripple, since these two
parameters can be traded off at the design stage.

Curve cin figs. 4, 5, and 6 is the simulated response
of the filter with rounded values and real inductors
(table 1, column 4). The filter now exhibits non-zero
insertion:loss at all frequencies (having a value of about
0.3 dB at 100 Hz) and increased passband ripple. Other
effects of the low-Q inductors are the smoothing of
the final passband ripple and a gradual, rather than
a sharp, transition from the passband into the trans-
ition band. The frequencies of high attenuation in the
stopband are the same as those of the rounded values,
ideal inductors’ response (curve b), but the attenua-
tions are no longer infinite. They are approximately 63
dB at 4550 Hz and 78 dB at 6530 Hz. The minimum
stopband attenuation is similar to that shown by curve
b, being approximately 53 dB.

Curve d in figs. 4, 5, and 6 shows the measured
response obtained from the real filter constructed with
the values of table 1, column 4. These results were
obtained using a Hewlett Packard 3585A Spectrum
Analyzer, which enables filter response measurements
to be made very easily. Curve d shows close agree-
ment with curve ¢, indicating that the simulation

fig. 8. Experimental five-branch elliptic low-pass filter.

method was largely valid. The passband response is
slightly better than simulations indicated, probably
because the inductors have a higher Q than the simple
simulation model produces. (Remember, this was seen
from the measured Q values plotted in fig. 2.) Differ-
ences in the transition band and stopband response
are probably because of the real components having
values slightly different from their nominal values. The
value of high attenuation attained by the practical filter
at 4670 Hz is similar to that of the simulated filter (ap-
proximately 63 dB), but is approximately 5 dB less than
the simulated filter at 6530 Hz. Minimum attenuation
in the stopband is still a healthy 53 dB. This attenua-
tion has been measured beyond 10 kHz, and remains
at greater than 50 dB to more than 30 MHz.
Before | comment on the significance of the
changes in performance between the theoretical and
the final, practical filter, | would like to show the
method used to construct this filter and the results ob-
tained from a more complex low-pass design.
Figure 7 shows the PCB foil pattern and compo-
nent layout used for this practical filter. The layout
follows the schematic of the filter, with the output as
far from the input as possible. A good ground plane
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GLB PACKET RADIO CONTROLLER

Now you can get in on the fun in packet radio! Digital communications is the wave of the future,
for handling all kinds of data such as text, graphics, computer programs, data bases, telemetry and
even voice or video.

“Packet” radio is a means of sending digital data via radio, and a packet network is operated by
means of computers. A packet controller is a computer by itself, dedicated to the purpose of operating
the packet station.

* Ready to operate - wired and tested - Low Cost.
* Operates with Voice Transceivers.

Easy to learn, easy to operate.

* Built in Packet Modem and CW identification.

* Use with a computer, terminal or Teletype Machine
* Terminal Code is ASCIl or BAUDOT.

* Terminal Speeds from 45 to 9600 Baud.

* Radio Link Speeds of 300, 600 or 1200 Baud.

* Automatically selects AX.25 or VADC protocol.
Remote Command Lockout for repeater control.
* Full 8-digipeater operation in AX.25.

* Over 90 Commands.

* Stores received messages for delayed reading.
Able to display other calls while connected.

* “Block” and “Transparent” modes for data files.

* Operates as an unattended digipeater. SPECIAL PACKAGE DEAL!!!
* “Beacon” mode. Amateurs Only

* Signals available for Teletype Motor Control. Includes PK1 installed in

* Standard memory is 4K, expandable to 14K. cabinet wicable set & pwr. supply

* 48K RAM available on special order. $22995

* Can be customized for LAN’s.
* Squelch input for sharing of voice channels.
* Call sign, SSID, & VADC # programmed in ROM.

(if purchased separately $24185

Simple to install, requiring only a 12V DC supply and connections to receiver audio, transmitter audio and
transmitter keying. Connections to the host computer or terminal is via an RS232 cable. An adapter board is avail-
able to allow the use of a Teletype machine as the terminal, and includes signals for motor control.

Computer software can range from simple "dumb" terminal programs to sophisticated programs such as our
“CPK" - a program that mediates automatic disk file transfers, off-line editing, printer controls and much more.
“CPK" runs on virtually any CP/M-based computer system.

Power requirement: 12 Volts DC @ 200 ma. MODEL
Dimensions: 4.5 X 9.5 X 1.5 (inches) subassembly PK1S

2.3 X 11 X 5 (inches) cabinet

PK1 - FCC CERTIFIED - wired and tested in cabinet $209.95
PK1S - Subassembly board (wired and tested) $164 95
PKM2K - 2K Additional memory, installed and tested $ 10.00/2k

PKDOC - Documentation only, refundable on first PK1 purchase $ 9.95
PKCBL - 4-ft. cable set (DB-25 - 10 pin; uncommitted - 10 pin) § 21.95
$ 2

PKCNT - 10 pin edge connector only (2 required) 2.95
PKPWR - Power supply (115V input) $ 995
PKCAB - Cabinet kit $ 39.95

PKTTY - Teletype adapter (Teletype machine as terminal) $ 17.95

PKWD1 - WAT({HDOG assembly (for unattended repeater use) $ 17.95

PKLA1 - Level Converter (converts PK1 RS232to +/— Voltages) $ 21.95
PKCPK - CPK Program (specify disk size, format, and com-

puter) % 34.95

PKSMX - Addl. RAM socket (specify 24 or 28 pin) $§ 200

PK48 - Modification for 48K w/28 pin sockets (less RAM) $ 29.95

Please specify Call Sign, SSID Number, and Node Number when ordering.

151 Commerce Pkwy.,
B Buffalo, NY 14224
* @ 716-675-6740 9to 4
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fig. 9. Elliptic 7-branch low-pass filter. (A) schematic of filter with ideal inductors, (B) schematic of filter with real inductors.

is maintained by etching away only the minimum

amount of copper possible. The small amount of ex- +91
(@ T values, ideal }

tra capacitance between each circuit node and ground ® values, idoal
is insignificant when compared with the capacitors. 350
The ground plane gives low-impedance ground return
paths and helps isolate the output from the input. If
required, the filter can be made even more compact
than my layout indicates. The ferrite caps over the
Toko coils are such that they can be positioned very
close to each other without any coupling effects. Strip-
board can also be used for construction without any
drastic effects on performance. Figure 8 shows a
photograph of this filter.

Figure 9 shows the schematics for a seven-branch
elliptic low-pass filter, with and without the resistors
to simulate the real inductors. The specification for this
filter is:

{c) Rounded values, real inductors
{d) Practical results

FILTER ATTENUATION (d8)

passband ripple (A} 0.18 dB

stopband minimum attenuation (A,) 50.1 dB

ripple cutoff frequency (pr) 3000 Hz

start of stopband frequency (fAS) 3500 Hz : 035 ’:.o > - P s
source impedance 500 ohms FREQUENCY (kHz)

load impedance 500 ohms

fig. 10. Passband response of 0.18-dB/50.1-dB 7-branch
3-kHz elliptic low-pass filter, showing simulation and
practical resuits.

Table 2 shows the component values for the 1-
ohm, 1-rad/sec prototype;'’ the exact values scaled
to 500 ohms, 3 kHz; and the rounded values both with
and without resistors to simulate the lossy real induc-

tors. Again, each component has been rounded to the
nearest E12 preferred value. Note that in the case of
C4 and L4, both have been rounded downward, so we

should expect a larger than average shift in the f4 fre-
quency. If the peaks in stopband attenuation are being
used in a particular application to obtain more than
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the minimum stopband attenuation at particular fre- or paralleling capacitors to obtain the desired

quencies, then it is best to round the tuned circuit resonances. .

elements in the filter in opposite directions. The fre- The simuiation and practical results for this filter are
quencies of these peaks can be placed accurately by shown in figs. 10, 11, and 12. | will not describe the
rounding only the inductor values and then selecting responses in as much detail as for the 1-dB/50-dB low-

’—table 2. Component values of 0.18-dB/50.1-dB seven-branch elliptic low-pass filter. 500 ohm, 3-kHz values obtained by
multiplying 1 ohm, 1 rad/sec values by 1.061 x 1077 for capacitors and 2.6583 x 1072 for inductors.

column 1 column 2 column 3 column 4
1 ohm, 500 ohm, 3 kHz 500 ohm, 3 kHz 500 ohm, 3 kHz
1 rad/sec theoretical value, rounded value, rounded value,
component value ideal inductors ideal inductors real inductors
i 1.183 F 0.1255 uF 0.12 uF 0.12 4F
C2 0.1853 F 0.0197 uF 0.018 uF 0.018 uF
Cc3 1635 F 0.1629 uF 0.15 uF 0.15 uF
Cc4 0.9576 F 0.1016 uF 0.1 uF 0.1 uF
C5 1.307 F 0.1387 uF 0.15 uF 0.15 uf
C6 0.6755 F 0.0717 uF . 0.068 pF 0.068 uF
Cc7 0.8543 F 0.0906 uF 0.082 pF 0.082 uF
L2 1.203 H 31.92 mH 33 mH 33 mH
L4 0.7482 H 19.85 mH 18 mH 18 mH
L6 0.8217 H 21.80 mH 22 mH 22 mH
R2 — 0 ohms 0 ohms 26 ohms
R4 - 0 ohms 0 ohms 17 ohms
R6 — 0 ohms 0 ohms 19 ohms

) vaives, idesl
(cj Rounded vaives. res! inductors
(d) Practical resvits

’OI (2) values, ides! }

rOJT
sot

501

wT

304

(a} 3700
(¢} 3695

FILTER ATTENUATION (aB)

(b} 2675

fo) 3500

201

104

+
3.5
FREQUENCY (kMz)

fig. 11. Transition band (and part of stopband) response of 0.18-dB/50.1-dB 7-branch 3-kHz elliptic low-pass filter, showing
simulation and practical results.
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pass filter; the graphs speak for themselves. The band ripple (especially close to the cutoff frequency),

scaled, theoretical value response meets the filter a shift in the f2 frequency from 3500 Hz to 3751 Hz,
specification exactly. As before, the rounded values, and a corresponding shift in the initial 50.1-dB attenua-
ideal inductor response is very similar to that of the tion frequency (fa ). The minimum stopband attenua-
the theoretical values apart from an increase in pass- tion is approximately 52 dB.

table 3. Component values of 0.18-dB/81-dB seven-branch elliptic low-pass filter. 500-ohm, 3-kHz values obtained by
multiplying 1 ohm, 1 rad/sec values by 1.061 x 10~ 7 for capacitors and 2.6563 x 102 for inductors.

column 1 column 2 column 3
1 ohm 500 ohm, 3 kHz 500 ohm, 3 kHz
1 rad/sec theoretical value, rounded value,
component value ideal inductors real inductors
Ci1 1.280 F 0.1358 uF 0.15 uF
c2 0.065 F 0.0690 uF 0.0068 uF
C3 1.943 F 0.2062 uF 0.22 uF
C4 0.3079 F 0.0327 uF 0.033 uF
C5 1.837 F 0.1949 «F 0.18 uF
C6 0.2183 F 0.0232 uF 0.022 uF
c7 1.145 F 0.1215 uF 0.12 uF
L2 1.321 H 35.05 mH 33 mH
L4 1.183 H 31.38 mH 33 mH
L6 1.157 H 30.70 mH 33 mH
R2 - 0 ohms 26 ohms
R4 — 0 ohms 26 ohms
R6 - 0 ohms 26 ohms

FILTER ATTENUATION (d8)

+ + *
3.5 4 5 6 7 8
FREQUENCY (kHz)

fig. 12. Stopband response of 0.18-dB/50.1-dB 7-branch 3-kHz elliptic low-pass filter, showing simulation and practical results.
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EXTRA TERRESTRIAL

INVASION

NO, NOT BUG-EYED MONSTERS. NOT CUDDLY
LITTLE EXTRA TERRESTRIAL CASTAWAYS, EITHER.
WE MEAN EXTRA TERRESTRIAL RELAY TOWERS.
LOTS OF EXTRA ONES. GOVERNMENT SOURCES
PREDICT A 60-80% INCREASE IN LAND BASED
USAGE OF THE 3.7 TO 4.2 GHz OVER THE NEXT
TWO YEARS. JUST ONE NEW RELAY TOWER IN
YOUR AREA CAN MEAN HUNDREDS OF
CUSTOMERS WHOSE SYSTEMS ARE AFFECTED.
WHO DO THEY TURN TO FOR HELP? YOU, THAT'S
WHO. YOU CAN BE READY TO MEET (AND PROFIT
FROM) THE CHALLENGE BY ARMING YOURSELF
NOW WITH INFORMATION ON THE LATEST IN TEST
EQUIPMENT AND FILTERING PRODUCTS FROM THE
LEADERS IN THE BATTLE AGAINST T.I.

K—— FOR INFORMATION, CONTACT YOUR DISTRIBUTOR OR: -—\

16840 JOLEEN WAY, BLDG. E.

)
PH-HA LyTDM MORGAN HILL, CA 95037

{408) 7739-1616

\ “THE BREAKTHROUGH SPECIALISTS"” J
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normalized start of stopband angular frequency of
1.624 radians/second.

Detailed simulation results for this filter are not given
here and | have only shown the practical results when
the layout of fig. 13 was used. These results are
shown in fig. 15.

As we expected, the actual passband response has
greater ripple (exceeds the 0.18 dB theoretical value)
and has rounded corners. The insertion loss at 100 Hz
is approximately 0.4 dB. Stopband attenuation shows
a minimum of approximately 80 dB above the meas-
ured (fa ) of 4900 Hz. The two maxima of stopband

attenuation below 10 kHz occur at approximately 5000
Hz and 6060 Hz, with values of 86 and 92 dB respec-
tively. A further maximum of 93 dB occurs at 10,760
Hz.

This example shows that despite the use of low-Q
inductors, high stopband attenuation can still be
obtained if required in a particular application.
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appendix
elliptic low-pass filter terminology

The schematic of a five-branch elliptic low-pass filter is shown in
fig. A1{A). The ideal response of this filter is shown in fig. A1 (B).
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fig. A1{A). Schematic diagram of a 5-branch elliptic low-
pass filter.
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fig. A1(B). Ideal response of a 5-branch elliptic low-pass
filter.

Some of the terms used in describing elliptic filters are explained
below.
e Passband ripple. A variation in the passband attenuation be-
tween zero and some maximum value, A,. The number of haif
cycles of ripple is equal to the number of branches of the filter.
* Minimum stopband attenuation. The value of stopband attenu-
ation, designated A, below which the attenuation never falls having
once achieved this value.
¢ Maxima in stopband attenuation. Frequencies within the stop-
band region, designated {2 and f4, at which the attenuation is infinite
due to the resonances of L2/C2 and L4/C4 respectively.
* Ripple cutoff frequency. The frequency, designated pr, at
which the attenuation first exceeds the A, value.
* Start of stopband frequency. The frequency, designated fAs'
at which the attenuation first exceeds the Ag value.

Tables of component values for filter designs usually give normal-
ized values; that is, values which produce a filter with source and ioad

impedance values of 1 chm and a cutoff frequency (angular) of 1 rad/
sec. To obtain practical component values for impedance of R ohms

and a cutoff frequency of f Hz, multiply all inductor values by It

and all capacitor values by 2—}fﬁ. h d
am radio
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able hand grip which allows for tripod mounting, 2 power cords for
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adjusting SSB amplifiers

Use a tuning pulser
for added safety
and linearity

How many times have you had your on-the-air con-
versations interrupted by someone who’s more than
5 kHz from the frequency you’re using? | can’t
remember how many times this has happened to me.

Splatter is rude and unnecessary. It ought to be
against FCC rules — but itisn‘t. Part 97 of the Amateur
Radio Rules states, in 97.73, (under “purity of emis-
sions,”’ paragraph d) that spurious radiation causing
harmful interference to the reception of another radio
station is against the rules, and that the licensee
responsible for it may be required to eliminate the inter-
ference. At first this sounds good, but there’s a note
that explains that they're only talking about the gar-
bage that slips outside of the Amateur band. In other
words, if an operator on 14,275 kHz splatters +50
kHz, he's in compliance with Part 97 because his spur-
ious emissions inside the Amateur Radio bands are
specifically exempted by the note that follows para-
graph d. If the same splattering station were to move
up to 14,310 kHz, the splatter would extend beyond
the Amateur band and a violation of the rules would
occur.

It seems, then, that the only way to avoid stations
who splatter would be to operate near the band edge
with a clean signal. Dirty stations operating in this area
are likely to spill over the band edge and receive FCC
citations.

The most common cause of splatter is a mis-ad-
justed “linear’”’ amplifier. Linear amplifiers are far from
foolproof; in fact, they're easy to operate non-linearly.

There are many different settings of the tune and load
controls, and only one combination will represent the
best compromise between linearity and power output.

Without a doubt, the two-tone test, used in con-
junction with an oscilloscope, is the best method of
adjusting a linear amplifier. Unfortunately, the two-
tone generator and a good oscilloscope cost more than
many linear amplifiers.

A second method is the single-tone test. This in-
volves inserting a single frequency — usually with the
CW mode on the transmitter, or transceiver — at the
maximum carrier level, and adjusting the linear ampli-
fier for maximum power output by alternately adjusting
the plate-tune and load controls. This method can be
improved if the loading control is increased {for less
capacitance) slightly beyond the point where the
power peaks. At this point the linearity will be im-
proved and the power output drops, just perceptibly.
But this method places a terrible strain on the amplifier
tubes and power supply. If the operator makes an error
during this procedure, the tubes are likely to be dam-
aged because the duty cycle is 100 percent.

Another problem with the single-tone test is that the
average amplifier power supply is not designed to
supply the 2500 watts of key-down power needed for
the legal output of 1500 watts, assuming a typical effi-
ciency of 60 percent. The average table-top 1500 watt
output linear amplifier appears to have a 600 watt CCS
plate transformer. This is completely satisfactory in
SSB service, but it is not intended for full throttle
single-tone tune-up.

Reducing the carrier level on tune-up would reduce
the strain, but reduced carrier level results in reduced
peak plate current in the amplifier tubes. Because peak
plate current and peak AC plate voltage determine the
plate load impedance, altering one would upset the

By Richard Measures, AG6K, 6455 La Cumbre
Road, Somis, California 93066
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1. R1 = 160K or 180K. Increasing R1 lengthens pulse.
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fig. 1. Schematic of a tuning pulser circuit. (A) for positive or negative keyed transmitters, and (B) for positive-keyed trans-
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adjustment, since the plate tune and load controls
would be set to match a different plate load than will
be encountered on voice peaks. This mis-adjustment
method will make the amplifier splatter and beat up
the grids of the common grounded-grid, class AB,
amplifier because of excessive grid current.

Yet another problem with the single tone, or A-zero
(AQ) tune-up is that it's not permitted, except for short
periods below 51 MHz — but the chance of being cited
for AD emission is probably slim in comparison to the
chance of experiencing a melt-down.

So the problem is how to tune-up a linear amplifier,
linearly and safely, without spending a lot of money.
The solution is obviously some device that will pro-
duce maximum peak plate current with a human voice
duty-cycle, which is about 33 percent on the average.
For ease of adjustment, the device must also produce
steady meter indications.

The circuit shown in fig. 1A is a solution to the
problem. It consists of a 565 timer and two transistor

switches, one for positive keyed transmitters and the
other for negative keyed transmitters. The 555 timing
resistors have steering diodes so that the charge and
discharge times are different by the ratio of 2:1. This
produces a duty cycle of 0.3333, or one-third. The out-
put of the 555 is high for about 24 ms and low for
about 12 ms. When the base of Q1 goes low, it is for-
ward biased and conducts collector current through R5
and the base of Q2, whose collector is then switched
on. During the 24 ms high interval, the base-to-emitter
voltage of Q1 is zero, which turns Q1 off, which then
turns Q2 off. This causes the amplifier to work hard
for 12 ms, then rest for 24 ms, alternately working and
resting until the tuning process is complete.

The circuit shown in fig. 1B, which will key positive
voltages only, requires fewer parts than the previous-
ly described circuit. {Most transceivers built today are
positive-keyed.)

The pulser should be enclosed in a metal box or
open-button metal chassis. (luseda3 x 5 x 1inch/7
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% 12 x 2.5 cm open bottom chassis.) The keying lead
to the transceiver should be shielded. These precau-
tions will help to keep RF, which would interfere with
proper operation, out of the pulser.

A good method of powering the pulser is to use four
AA penlight batteries. There’'s plenty of room in the
box for a four-cell AA holder, and the added milli-
ampere hour capacity advantage over a 9-volt battery
makes the AA cells a good choice.

Either circuit can be built on a piece of perfboard
in less than one hour, so it isn't worth the trouble of
making a printed circuit board unless you‘re going to
make several tuning pulsers for Christmas presents.

using the tuning pulser

Set the transceiver to CW, Turn on the pulser and
advance the carrier control until you have some ALC.
If your exciter has an individual band tune feature, ad-
just it for maxiumum relative output.

Now turn on your amplifier and set the plate voltage
to SSB. Key the pulser again and tune for maximum
relative output on the plate tune and load controls.
Sometimes a slight improvement in linearity can be
had by loading the amplifier past the peak in output
until the relative output drops about 2 percent.

Normal readings of plate current using the tuning
pulser should be approximately one-third of what you
would see with a steady carrier. Average-reading RF
wattmeters are good for relative indications only, when
tuning with the pulser. The indicated wattage cannot
be simply multiplied by 3 to find the peak power
because the time constant of the meter is unknown,

If you own a linear amplifier that uses sweep tubes,
which are easily damaged by normal tune-up methods,
a tuning pulser could provide increased tube life.

Another use for the tuning pulser is in locating loose
hardware (such as clotheslines, rain gutters, or rusty
guy-wires), that may be causing TVI by metal-oxide
diode-rectification. Such problems usually occur only
at or near the peak-power level. Running the typical
amplifier key-down for the length of time needed to
locate the fault is risky. With the tuning pulser, the
amplifier can generate full peak power with little risk
of damage, even for lengthy periods of time. A har-
monic “‘sniffing’’ device is then used to determine the
location of the fault. (Normal operating courtesies still
apply; check the frequency first with your receiver,
keep the tests short, and try to make your tests when
the band is dead. — Ed)

ham radio
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understanding telephones

Everybody has one.
But what makes it work?

Although telephones and telephone company
practices may vary dramatically from one country to
another, and even from one locality to another, the
basic principles underlying the way they work remain
unchanged.

Every telephone consists of three separate sub-
assemblies, each capable of independent operation.
These assemblies are the speech network, the dialing
mechanism, and the ringer or bell. Together, these
parts — as well as any additional devices such as
modems, dialers, and answering machines — are
attached to the phone line.

the phone line

A telephone is usually connected to the telephone
exchange by about three miles {(4.83 km) of a twisted
pair of No. 22 (AWG) or 0.5 mm copper wires, known
by your phone company as ‘‘the loop.”” Although cop-
per is a good conductor, it does have resistance. The
resistance of No. 22 AWG wire is 16.46 ohms per thou-
sand feet at 77 degrees F {25 degrees C). In the United
States, wire resistance is measured in ohms per thou-
sand feet; telephone companies describe loop length
in kilofeet (thousands of feet). In other parts of the
world, wire resistance is usually expressed as Ohms
per kilometer.

Because telephone apparatus is generally consid-
ered to be current driven, all phone measurements
refer to current consumption, not voltage. The length
of the wire connecting the subscriber to the telephone
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exchange affects the total amount of current that can
be drawn by anything attached at the subscriber’'s end
of the line.

In the United States, the voltage applied to the line
to drive the telephone is 48 VDC; some countries use
50 VDC. Note that telephones are peculiar in that the
signal line is aiso the power supply line. The voltage
is supplied by lead acid cells, thus assuring a hum-free
supply and complete independence from the electric
company, which may be especially useful during
power outages.

At the telephone exchange the DC voltage and
audio signal are separated by directing the audio signal
through 2 yF capacitors and blocking the audio from
the power supply with a 5-Henry choke in each line.
Usually these two chokes are the coil windings of a
relay that switches your phone line at the exchange;
in the United States, this relay is known as the “A”
relay (see fig. 1). The resistance of each of these
chokes is 200 ohms.

We can find out how well a phone line is operating
by using Ohm's law and an ammeter. The DC resis-
tance of any device attached to the phone line is often
quoted in telephone company specifications as either

" 600 or 900 ohms; this will vary from one country to

another. But the resistance may, in fact, vary from 300
to 1,000 ohms.

Using these figures you can estimate the distance
between your telephone and the telephone exchange.
In the United States, the telephone company guar-
antees you no lower current than 20 mA — or what
is known to your phone company as a “long loop.”
A “’short loop”’ will draw 50 to 70 mA, and an average

By Julian Macassey, N6ARE, 475 North Daisy
Avenue, Pasadena, California 91107
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fig. 1. The phone line.

loop, about 35 mA. Some countries will consider their
maximum loop as low as 12 mA. In practice, United
States telephones are usually capable of working at
currents as low as 14 mA. Some exchanges will con-
sider your phone in use and feed dial tone down the
line with currents as low as 8 mA, even though the
telephone may not be able to operate.

Although the telephone company has supplied
plenty of nice clean DC direct to your home, don‘t
assume you have a free battery for your own circuits.
The telephone company wants the DC resistance of
your line to be about 10 Megohms when there’s no
apparatus in use (“‘on hook,” in telephone company
jargon); you can draw no more than 5 microamperes
while the phone is in that state. When the phone is
in use, or "‘off hook,” you can draw current, but you’ll
need that current to power your phone. Any current
you might draw for other purposes would tend to
lower the signal level.

The phone line has an impedance composed of dis-
tributed resistance, capacitance, and inductance. The
impedance will vary according to the length of the
loop, the type of insulation of the wire, and whether
the wire is aerial cable, buried cable, or bare paraliel
wires strung on telephone poles. For calculation and
specification purposes, the impedance is normally
assumed to be 600 or 900 ohms. If the instrument
attached to the phone line should be of the wrong
impedance, you’d get a mismatch, or what telephone
company personnel refer to as “‘return loss.”” (Radio
Amateurs will recognize return loss as SWR.) A mis-
match on telephone lines results in echo and whistling,
which the phone company calls “‘singing’’ and owners
of very cheap telephones may have come to expect.
A mismatched device can, by the way, be matched
to the phone line by placing resistors in parallel or
series with the line to bring the impedance of the de-
vice to within the desired limits. This will cause some

signal loss, of course, but will make the device usable.

A phone line is a balanced feed, with each side
equally balanced to ground. Any imbalance will in-
troduce hum and noise to the phone line and increase
susceptability to RFI.

The balance of the phone line is known to your tele-
phone company as ‘/longitudinal balance.”” If both
impedance match and balance to ground are kept in
mind, any device attached to the phone line will per-
form well, just as the correct matching of transmis-
sion lines and devices will ensure good performance
in radio practice.

If you live in the United States, the two phone wires
connected to your telephone should be red and green.
(In other parts of the world they may be different
colors.) The red wire is negative and the green wire
is positive. Your telephone company calls the green
wire “Tip"" and the red wire ‘'Ring.”’ (In other parts
of the world, these wires may be called “A” and ’B"’.)
Most installations have another pair of wires, yellow
and black. These wires can be used for many different
purposes, if they're used at all. Some party lines use
the yellow wire as a ground; sometimes there’s 6.8
VAC on this pair to light the dials of Princess® type
phones. If you have two separate phone lines (not
extensions) in your home, you'll find the yellow and
black pair carrying a second telephone line. In this
case, black is “Tip'* and yellow is “’Ring.”’

The above description applies to a standard line with
a DC connection between your end of the line and the
telephone exchange. Most phone lines in the world
are of this type, known as a “metallic line.”” In a
metallic line, there may or may not be inductance
devices placed in the line to alter the frequency
response of the line; the devices used to do this are
called “‘loading coils.” (Note: if they impair the opera-
tion of your modem, your telephone company can
remove them.} Other types of lines are party lines,
which may be metallic lines but require special
telephones to allow the telephone company to dif-
ferentiate between subscribers. Very long lines may
have amplifiers, sometimes called “’loop extenders'’on
them. Some telephone companies use a system called
“’subscriber carrier,”’ which is basically an RF system
in which your telephone signal is heterodyned up to
around 100 kHz and then sent along another sub-
scriber’s ““twisted pair.”’

If you have questions about your telephone line, you
can call your telephone company; depending on the
company and who you can reach, you may be able to
obtain a wealth of information.

the speech network

The speech network — also known as the ““hybrid”’
or the “‘two wire/four wire network’’ — takes the in-
coming signal and feeds it to the earpiece and takes
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the microphone output and feeds it down the line. The
standard network used all over the world is an LC
device with a carbon microphone; some newer phones
use discrete transistors or ICs.

One of the advantages of an LC network is that it
has no semiconductors, is not voltage sensitive, and
will work continuously as the voltage across the line
is reduced. Many transistorized phones stop working
as the voltage approaches 3 to 4 volts.

When a telephone is taken off the hook, the line
voltage drops from 48 volts to between 9 and 3 voilts,
depending on the length of the loop. If another tele-
phone in parallel is taken off the hook, the current con-
sumption of the line will remain the same and the volt-
age across the terminals of both telephones will drop.
Bell Telephone specifications state that three tele-
phones should work in parallel on a 20 mA loop; tran-
sistorized phones tend not to pass this test, although
some manufacturers use ICs that will pass. Although
some European telephone companies claim that
phones working in parallel is ‘technically impossible, "’
and discourage attempts to make them work that way,
some of their telephones wil/ work in parallel.

While low levels of audio may be difficult to hear,
overly loud audio can be painful. Consequently, a well
designed telephone will automatically adjust its trans-
mit and receive levels to allow for the attenuation —
or lack of it — caused by the length of the loop. This
adjustment is called “‘loop compensation.” In the
United States, telephone manufacturers achieve this
compensation with silicon carbide varistors that con-
sume any excess current from a short loop (see fig.
2). Although some telephones using ICs have built-in
loop compensation, many do not; the latter have been
designed to provide adequate volume on the average
loop, which means that they provide low volume on
long loops, and are too loud on short loops. Various
countries have different specifications for transmit and
receive levels; some European countries require a
higher transmit level than is standard in the United
States so a domestically-manufactured telephone may
suffer from low transmit level if used on European lines
without modification.

Because a telephone is a duplex device, both trans-
mitting and receiving on the same pair of wires, the
speech network must ensure that not too much of the
caller's voice is fed back into his or her receiver. This
function, called “’sidetone,” is achieved by phasing the
signal so that some cancellation occurs in the speech
network before the signal is fed to the receiver. Callers
faced with no sidetone at all will consider the phone
“dead.”” Too little sidetone will convince callers that
they’re not being heard and cause them to shout, “I|
can hear you. Can you hear ME?” Too much sidetone
causes callers to lower their voices and not be heard
well at the other end of the line.

SIDETONE BALANCING IMPEDANCE
AND LOOP COMPENSATION
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fig. 2. Telephone speech network. (Note: while ham radio
designates varistors as CR, telephone companies
customarily use the designation VR. — Ed.)

A telephone on a short loop with no loop compensa-
tion will appear to have too much sidetone, and callers
will lower their voices. In this case, the percentage of
sidetone is the same, but as the overall level is higher
the sidetone level will also be higher.

the dial

There are two types of dials in use around the world.
The most common one is called pulse, loop discon-
nect, or rotary; the oldest form of dialing, it's been
with us since the 1920's. The other dialing method,
more modern and much loved by Radio Amateurs is
called Touchtone Dual Tone Multi-Frequency (DTMF)
or Multi-Frequency (MF).

Pulse dialing is traditionally accomplished with a
rotary dial, which is a speed governed wheel with a
cam that opens and closes a switch in series with your
phone and the line. It works by actually disconnect-
ing or "‘hanging up’’ the telephone at specific inter-
vals. The United States standard is one disconnect per
digit, so if you dial a “‘1,”" your telephone is ‘‘discon-
nected”’ once. Dial a seven and you’ll be ““discon-
nected’’ seven times; dial a zero, and you’ll “hang up"’
ten times. Some countries invert the system so ‘1"
causes ten ‘“‘disconnects” and 0, one disconnect.
Some add a digit so that dialing a 5 would cause six
disconnects and 0, eleven disconnects. There are even
some systems in which dialing 0 results in one discon-
nect, and all other digits are p/us one, making a 5 cause
six disconnects and 9, ten disconnects.

Although most exchanges are quite happy with
rates of 6 to 15 Pulses Per Second (PPS), the phone
company accepted standard is 8 to 10 PPS. Some
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fig. 3. Standard DTMF pad and frequencies.

modern digital exchanges, free of the mechanical in-
ertia problems of older systems, will accept a PPS rate
as high as 20.

Besides the PPS rate, the dialing pulses have a
make/break ratio, usually described as a percentage,
but sometimes as a straight ratio. The North American
standard is 60/40 percent; most of Europe accepts a
standard of 63/37 percent. This is the pulse measured
at the telephone, not at the exchange, where it's
somewhat different, having travelled through the
phone line with its distributed resistance, capacitance,
and inductance. In practice, the make/break ratio does
not seem to affect the performance of the dial when
attached to a normal loop. Bear in mind that each
pulse is a switch connect and disconnect across a
complex impedance, so the switching transient often
reaches 300 volts. Try not to have your fingers across
the line when dialing.

Most pulse dialing phones produced today use a
CMOS IC and a keyboard. Instead of pushing your
finger round in circles, then removing your finger and
waiting for the dial to return before dialing the next
digit, you punch the button as fast as you want. The
IC stores the number and pulses it out at the correct
rate with the correct make/break ratio and the switch-
ing is done with a high-voltage switching transistor.
Because the IC has already stored the dialed number
in order to pulse it out at the correct rate, it's a simple
matter for telephone designers to keep the memory
"alive’”” and allow the telephone to store, recall, and
redial the Last Number Dialed {LND). This feature
enables you to redial by picking up the handset and
pushing just one button.
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Because pulse dialing entails rapid connection and
disconnection of the phone line, you can “dial"” a
telephone that has lost its dial, by hitting the hook-
switch rapidly. It requires some practice to do this with
consistent success, but it can be done. A more sophis-
ticated approach is to place a Morse key in series with
the line, wire it as normally closed and send strings
of dots corresponding to the digits you wish to dial.

Touchtone, the most modern form of dialing, is fast
and less prone to error than pulse dialing. Compared
to pulse, its major advantage is that its audio band
signals can travel down phone lines further than pulse,
which can travel only as far as your local exchange.
Touchtone can therefore send signals around the
world via the telephone lines, and can be used to con-
trol phone answering machines and computers. Pulse
dialing is to touchtone as FSK or AFSK RTTY is to
Switched Carrier RTTY, where mark and space are
sent by the presence or absence of DC or unmodulated
RF carrier. Most Radio Amateurs are familiar with
DTMF for controlling repeaters and for accessing
remote and auto phone patches.

Bell Labs developed DTMF in order to have a dial-
ing system that could travel across microwave links
and work rapidly with computer controlled exchanges.
Each transmitted digit consists of two separate audio
tones that are mixed together (see fig. 3). The four
vertical columns on the keypad are known as the high
group and the four horizontal rows as the low group;
the digit 8 is composed of 1336 Hz and 852 Hz. The
level of each tone is within 3 dB of the other, (the
telephone company calls this “Twist’’). A complete
touchtone pad has 16 digits, as opposed to ten on a
pulse dial. Besides the numerals 0 to 9, a DTMF “dial”’
has*, #, A, B, C, and D. Although the letters are not
normally found on consumer telephones, the IC in the
phone is capable of generating them.

The * sign is usually called ““‘star’’ or "'asterisk.” The
# sign, often referred to as the ""pound sign.’’ is actu-
ally called an octothorpe. Although many phone users
have never used these digits — they're not, after all,
ordinarily used in dialing phone numbers — they are
used for control purposes, phone answering machines,
bringing up remote bases, electronic banking, and
repeater control. The one use of the octothorpe that
may be familiar occurs in dialing international calls
from phones in the United States. After dialing the
complete number, dialing the octothorpe lets the ex-
change know you’ve finished dialing. It can now begin
routing your call; without the octothorpe, it would wait
and ‘‘time out” before switching your call.

When DTMF dials first came out they had com-
plicated cams and switches for selecting the digits and
used a transistor oscillator with an LC tuning network
to generate the tones. Modern dials use a matrix
switch and a CMOS IC that synthesizes the tones from



a 3.57 MHz (TV color burst) crystal. This oscillator runs
only during dialing, so it doesn’t normally produce
QRM.

Standard DTMF dials will produce a tone as long
as a key is depressed. No matter how long you press,
the tone will be decoded as the appropriate digit. The
shortest duration in which a digit can be sent and
decoded is about 100 milliseconds (ms). It's pretty diffi-
cult to dial by hand at such a speed, but automatic
dialers can do it. A twelve-digit long distance number
can be dialed by an automatic dialer in a little more
than a second — about as long as it takes a pulse dial
to send a single 0 digit.

The output level of DTMF tones from your tele-
phone should be between 0 and —12 dBm. In
telephones, 0 dB is 1 milliwatt over 600 ohms. So 0
dB is 0.775 volts. Because your telephone is con-
sidered a 600 ohm load, placing a voltmeter across the
line will enable you to measure the level of your tones.

the ringer

Simply speaking this is a device that alerts you to
an incoming call. It may be a bell, light, or warbling
tone. The telephone company sends a ringing signal
which is an AC waveform. Aithough the common fre-
quency used in the United States is 20 Hz, it can be
any frequency between 15 and 68 Hz. Most of the
world uses frequencies between 20 and 40 Hz. The
voltage at the subscriber’'s end depends upon loop
length and number of ringers attached to the line; it
could be between 40 and 150 volts. Note that ringing
voltage can be hazardous; when you’re working on
a phone line, be sure at least one telephone on the
line is off the hook (in use}; if any are not, take high
voltage precautions. The telephone company may or
may not remove the 48 VDC during ringing; as far as
you're concerned, this is not important. Don’t take
chances.

The ringing cadence — the timing of ringing to
pause — varies from company to company. In the
United States the cadence is normally 2 seconds of
ringing to 4 seconds of pause. An unanswered phone
in the United States will keep ringing until the caller
hangs up. But in some countries, the ringing will ““time
out” if the call is not answered.

The most common ringing device is the gong ringer,
a solenoid coil with a clapper that strikes either a single
or double bell. A gong ringer is the loudest signaling
device that is solely phone-line powered.

Modern telephones tend to use warbling ringers,
which are usually ICs powered by the rectified ring-
ing signal. The audio transducer is either a piezo-
ceramic disk or a small loudspeaker via a transformer.

Ringers are isolated from the DC of the phone line
by a capacitor. Gong ringers in the United States use
a 0.47 uF capacitor. Warbling ringers in the United

States generally use a 1.0 uF capacitor. Telephone
companies in other parts of the world use capacitors
between 0.2 and 2.0 uF. The paper capacitors of the
past have been replaced almost exclusively with capac-
itors made of Mylar film. Their voltage rating is always
250 volts.

The capacitor and ringer coil, or Zeners in a warbling
ringer, constitute a resonant circuit. When your phone
is hung up (““on hook’’) the ringer is across the line;
if you've turned off the ringer you've merely silenced
the transducer, not removed the circuit from the line.

When the telephone company uses the ringer to test
the line, it sends a low-voltage, low-frequency signal
down the line {usually 2 volts at 10 Hz) to test for con-
tinuity. The company keeps records of the expected
signals on your line. This is how it can tell if you've
added equipment to your line. If your telephone has
had its ringer disconnected, the telephone company
cannot detect its presence on the line.

Because there is only a certain amount of current
available to drive ringers, if you keep adding ringers
to your phone line you'll reach a point at which either
all ringers will cease to ring, some will cease to ring,
or some ringers will ring weakly. In the United States
the phone company will guarantee to ring five normal
ringers. A normal ringer is defined as a standard gong
ringer as supplied in a phone company standard desk
telephone. The value given to this ringer is Ringer
Equivalence Number (REN) 1. If you look at the FCC
registration label of your telephone, modem, or other
device to be connected to the phone line, you'll see
the REN number. It can be as high as 3.2, which
means that device consumes the equivalent power of
3.2 standard ringers, or 0.0, which means it consumes
no current when subjected to a ringing signal. If you
have problems with ringing, total up your RENSs; if the
total is greater than 5, disconnect ringers until your
REN is at 5 or below.

Other countries have various ways of expressing
REN, and some systems will handle no more than
three of their standard ringers. But whatever the
system, if you add extra equipment and the phones
stop ringing, or the phone answering machine won't
pick up calls, the solution is disconnect ringers until
the problem is resolved. Warbling ringers tend to draw
less current than gong ringers, so changing from gong
ringers to warbling ringers may help you spread the
sound better.

Frequency response is the second criterion by which
a ringer is described. In the United States most gong
ringers are electromechanically resonant. They are
usually resonant at 20 and 30 Hz ( £3 Hz). The FCC
refers to this as A so a normal gong ringer is described
as REN 1.0A. The other common frequency response
is known as type B. Type B ringers will respond to sig-
nals between 15.3 and 68.0 Hz. Warbling ringers are
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L & K.\I;TG.

9 MHz CRYSTAL FILTERS

I Band-

MODEL cation width Poles Price
XF-9A S5B 24 kHz 5 $53.15
XF-98 SSB 24 kHz 8 7205
XF-9B-01 LSB 24 kH:z 8 95.90
XF.98.02 uUsB 24 kHz 8 95.90
XF-98-10 S55B 24 kHz 10 125.65
XF-9C AM 375 kHz 8 7740
XF-8D AM 50 kHz 8 77 40
XF-9E FM 120 kHz 8 77.40
XF-9M cw 500 Hz 4 54.10
XF-9NB CW 500 H 8 9590
XF-9P Cw 250 Hz a 131.20
XF910 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS
XF107-A NBFM 12 kHz ;] $67.30
XF107-B NBFM 15 kHz 8 67,30
XF107-C WBFM 0 kHz 8 67.30
XF107-D WBFM B kHz 8 67.30
XF107-E PixiData 40 kHz 8 67.30
XM107-S04 FM 14 kHz 4 3015

Export Inquiries invited Shipping $3.75

MICROWAVE MODULES VHF & UHF EQUIPMENTS

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

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMk 1691137 $£249 95
1296 MHz GaAsFET MMk 1296-144G 149 95
432/435 MMc432-28(5) 7495
439-ATV MMcd39-Ch x B9 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 B W output, 2M in MMI1286-144-G $299 935
432/435 10 W output, 10M in MMI432-28(S) 269.95
144 MHz 10 W output, 10M in MMI144.28 179 95

Other bands & IFs avallable

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UP1296-20-L 438 95
4321435 100 W output MML432-100 369 95
50 W outpul MML432-50 199 95

30 W output MML432-30-LS 209 95

144 MHz 200 W output MML144-200-S 374 95
100 W output MML144-100-LS 239 95

50 W oulpul MML1484.50-5 149 95

30 W output MML144-30-L5 109 95

All models include VOX T/R switching
“L" modals 1 or IW drive. othars 10W drive

Shipping. FOB Concord, Mass

ANTENNAS

420-450 MHz MULTIBEAMS

» 122

28 Element 70/MBM28 12 dBd TATG- 53995
48 Elemant 70/MBM48 157 dBd =575 59 95
88 Elemenl TO/MBMBEE 18.5 dBd +f556— 8995
144.148 MHz J-SLOTS

10 + 10 Twist  10XY/2M 113 dBd 69 95
UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296:LY 20 dBi $48.95
1650-1750 MHz 29 loops 1691-LY 20 dBi 5995

Order Loop-Yagi connector exira Type N $14.95 SMA §595

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

(617) 263-2145

SPECTRUM
RNATIONAL, INC.
pst Office Box 1084
yrd, MA 01742, U.S.A.

all type B and some United States gong ringers are
type B. Outside the United States, gong ringers appear
to be non-frequency selective, or type B.

Because a ringer is supposed to respond to AC
waveforms, it will tend to respond to transients (such
as switching transients) when the phone is hung up,
or when the rotary dial is used on an extension phone.
This is called “‘bell tap” in the United States; in other
countries, it's often called “'bell tinkle.”” While Euro
pean and Asian phones tend to bell tap, or tinkle,
United States ringers that bell tap are considered
defective. The bell tap is designed out of gong ringers
and fine tuned with bias springs. Warbling ringers for
use in the United States are designed not to respond
to short transients; this is usually accomplished by rec-
tifying the AC and filtering it before it powers the IC,
then not switching on the output stage unless the vol-
tage lasts long enough to charge a second capacitor.

conclusion

This brief primer describing the working parts of a
telephone is intended to provide a better understand-
ing of phone equipment. Note that most telephone
regulatory agencies, including the FCC, forbid modi-
fication of anything that has been previously approved
or attached to phone lines.

ham radio

|@J@

1985

A.R.R.L. National Convention
Louisville, Kentucky

Sponsored by The Greater Louisville Hamfest Assn.

October 4th, 5th and 6th

From 1288 to 1888 Friday, B88A to 1868 Saturday,
(888 to 1680 EDT Sunday

At the Kentucky Fair and Exposition Center
Take exit 12B off of 1-264 in Louisville
Over 250,000 sq. ft. of Floor Space
Devoted to the Convention
Gigantic Exhibitors Area and Flea Market
Technical Forums, A.R.R.L. Meeting,
Fabulous Ladies Program
Camping Available on Grounds —
Contact KFEC, PO. Box 37130
Louisville Ky. 40233 (502-366-9592)
Convention Motel — Executive West,
Directly Across From Convention Site
Contact (502-367-2251)

For Information Contact
The Greater Louisville Hamfest Assn.
P.O. Box 34444, Louisville, Ky. 40232
or Phone (502) 368-6657
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ASTRON

CORPORATION

Canadian Listributor

Eastcom Industries, Ltd.

4511 Chesswood Dr.

Downsview, Ontario, Canoda M3J 2V6
(416) 638-7995

2852 Walnut Ave., Unit E
Tustin, CA 92680
(714) 832-7770

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY » RUGGED * RELIABLE *
RS and VS SERIES
SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output.

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY & MADE IN U.S A,

PERFORMANCE SPECIFICATIONS

« INPUT VOLTAGE: 105 - 125 VAC

* QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than Smv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M MODEL VS-50M

RM-A Series 19 X 5% RACK MOUNT POWER SUPPLIES * Separate Volt and Amp Meters
e Continuous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD W1, (Ibs.)
RM-35A 25 35 S5 % 19 x 12V 38
RM-504 37 50 5% x 19 x 12% 50
RM-35M 25 35 5% x 19 x 122 38
MODEL RM-35A AM-50M 37 50 5% x 19 x 12%2 50
Continuous Ics* Slze (IN) Shipping
Hs A SEHIES MODEL Duty (Amps) (Amps) HxWXD Wt (Ibs)
E RS-4A 3 4 Vaxb6¥2 x9 5
RS-7A 5 7 3% xb6Y¥2x9 9
RS-7B 5 7 47 » 10% 10
AS-10A T8 10 4x 7Y x 10% 1
RS-12A 9 12 4, xBx 9 13
RS-20A 16 20 5x9x10%: 18
RS-35A 25 35 5x11x 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
RS-M SERIES
. = Switchable volt and Amp meter
it Continuous Ics* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi (Ibs)
RS-12M 9 12 4 x 8x 9 13
. RS-20M 16 20 5x9x10V: 18
RS-35M 25 35 5x11x 11 27
AS-50M 7 50 6x13% x 11 46
MODEL RS-35M
VS-M SERIES » Separate Volt and Amp Melers
. s Qutput Voltage adjustable from 2-15 volts
- e Current limit adjustable from 1.5 amps to Full Load
Continuous Duty [
(Amps) (Amps) Size (IN) Shipping
MODEL @13 8YDC gz 10VOC 2 SVOC @13.8V HxWxD Wt (Ibs)
g VS-20M 16 9 4 20 5x9x10% 20
VS-35M 25 15 7 35 5x11x11 29
MODEL VS-z0M VS-50M 37 22 10 50 6bx13% x 1 46
RS-S SERIES = Built in speaker
o B L Continous Ics* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWzxD Wi (Ibs)
RS-78 5 7 4 x 1% x 10% 10
RS- 108 15 10 4 x 7% x10% 12
RS-10L(For LTR) 7.5 10 4.9-13 13
RS-12S 9 12 4% xBx9 13
% 18
MODEL RS-125 RS-208 16 20 5x9x 10%
More Details? CHECK — OFF Page 158 w10 September 1985 [ 45




We know it's hard

work to become a successful
dealer, and what you need is a

distributor with the experience,
personnel and resources to help you.

At Star-Com you’ll have access to the
product lines of major manufacturers, technical

assistance by factory trained technicians,
educational seminars, an informative newsletter
and responsible shipping. And most important,
we want to help!

Call one of our offices today and visit with
one of our friendly sales people. It will
definitely brighten your day!

Big Spring, TX Arlington, TX Oklahoma City, OK Houston, TX
800-351-1426 National (817) 640-1121 800-522-7052 OK Wats 1-800-833-5364 Texas Wats
800-592-1476 Texas 1-800-242-3662 Tx. 800-348-0008 Nat. Wats 1-800-222-1384 Nat. Wats

Jefferson City, MO San Antonio, TX Affiliate Distributor
800-421-7242 National (512) 650-3291 Mission, TX Tallahassee, FL
800-892-6080 Missouri 1-800-292-2116 Texas 512-581-2785 (904) 878-0816

» 179
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a DTMF controller for repeaters

This multifunctional,
expandable decoder
uses high quality
components — but
doesn’t cost a fortune
to build

Remote control of the various functions of a
repeater is usually accomplished through the use of
dual-tone multifrequency (DTMF) signals generated
in a pushbutton touchtone pad. These signals can also
be generated in computer-controlled synthesizers, but
the end result is always the same — a series of tone-
encoded signals that must be detected and decoded
to perform the intended function. Over the years a
number of articles have appeared in Amateur publica-
tions concerning the decoding of the DTMF signal,
but what to do with the decoded signals has often
remained in question. The circuit described in this ar-
ticle may help to answer that question and perhaps
encourage repeater technical committees whose
members are thinking about modernizing or expanding
their control circuitry.

This multifunctional, expandable decoder features
full DTMF decoding, multi-digit coding, latching out-
put, multi-source reset and a separate auxiliary out-
put, for use by system logic. It's DC coupled to greatly
reduce falses from noise, and expandable. No adjust-
ments are necessary; no tedious alignment or periodic

*Data sheet available from Silicon Systems, Inc., 14351 Myford Road, Tustin,
California 92680.

tweaking are required. Its circuits detect the sequence
in which the decoded DTMF signals are received and,
if the, sequence is correct, provide a latched open-
collector output that can be used to activate the in-
tended function.

circuit description

Two basic circuits comprise the DTMF controlier:
a DTMF decoder and a sequence detector (see fig.
1). For practical repeater control it may be preferable
to locate these two circuits on separate PC boards.
However, for purposes of explanation, consider them
to be located on one subassembly.

The heart of the DTMF decoder is the SSi-201,
manufactured by Silicon Systems, Inc. | won't go in-
to details of the chip’s operation, except to say that
it represents a quantum leap beyond the traditional 567
decoder and exhibits central-office quality with respect
to immunity to talk-off and noise falsing. This circuit
was described in ham radio by KC3C' and is esentially
lifted from the data sheet* provided by the
manufacturer.

One addition that | made was to add the low-pass
filter consisting of R1, R2, C1, and C2 (see fig. 2),
which significantly improved the chip’s tolerance to
different pads in the field. No problems were encoun-
tered when the DTMF tones were generated in a
Western Electric Series 35 pad, or equivalent. How-
ever, the vagaries of synthesized DTMF generators
found in a variety of HTs and DTMF microphones
made the decoder a little fussy — some pads would
work, while others would not. Since the addition of
the LPF, none of the pads used to access the decoder
has failed to produce the correct outputs.

When the correct tone pair is received at pin 12 of
U1, a hexadecimal output is generated on pins 1, 20,
21, and 22. These four data lines are applied directly

By Terry Simonds, WB4FXD, PO Box 1558,
Edgartown, Massachusetts 02539
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component description
C1-C5 capacitor, 0.01 .F cegmic
R1,R2 resistor, 1 kilohm, 10 percent, 1/4 watt [_ j
R3 resistor, 1 megohm. 10 percent, 1/4 watt | us !
ur DTMF decoder, type $S1-201, Silicon Systems, Inc., 13 0 A
available in kit tarm with U1, C4, C5, A3, Y1, and 24- i
pin socket from Engineerig Consulting. 538 Candle- |
wood Streat, Brea, Californis 92621 | | -
u2 decodaer, 4-to-16 fine: 5 o 8
Lagic elected output: type 14514 - or | ]
Logic sefected output; type 14515
u3-ys hex buffer: inverting type 14009, 14048, etc. - or 15 | ! T
non-inverting type 14010, 14050, etc. |
y? crystal, color burst (3.579545 MHz) ‘
|

fig. 2. DTMF decoder schematic diagram. Buffers U3-U5 may be omitted by substituting for U2 (see text).

to U2, a 4- to 16-line decoder, Pin 18 of U1 produces directly to U2 as a strobe for that chip’s operation and
a positive-going ““valid-digit’” pulse if both DTMF tones is inverted and applied to the sequence detector as
have been received and decoded. This pulse is applied a clock. .
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fig. 4. Decoder card. The heart of the decoder is the 24-pin
chip — the SS1-201. Several components shown here are not
required for basic decoder operation, but are used in other
repeater-control functions.

W T )

R I TEREFENENE

fig. 5. Sequence-detector card. The left half of the card has
been programmed with the code *97. The right half is uncoded
at the present. The vertically oriented chip at the top center
is the output latch shared by the two sequence detectors on
the card.

The resulting output from U2 is logic 7 latched on
one of its 16 output lines. By appropriately labeling
these lines, one arrives at a unique output that corres-
ponds to the button that was pressed on the pad.

Each output line from U2 is buffered and inverted
in three hex inverter/buffers, U3-U5, for presentation
to the sequence detector that follows. Note that these
buffers are shown in the dashed box illustrated in fig.
2. When | was designing the control system for our
repeater, | was unsure of the number of stages that
would follow the decoder, for reasons that will become

apparent later. | therefore chose the 14514 decoder,
which has a decoded 1" output and inverted this in
the buffer. If it's known in advance what the load will
be, it may be possible to substitute a 14515 for U2 and
eliminate U3-U5 (the 14515 presents a decoded 0"
on its output line).t

The purpose of the sequence detector is to produce
a latched output if, and only if, the sequence of 0's
received from the decoder coincides with a prepro-
grammed sequence of digits for the desired function.
Figure 3 shows the schematic diagram of the
sequence detector, which consists of a register and
a latch. The register, made up of quad-D flip-flop U1
and quad-OR U2, has applied to its DIGIT-1 through
DIGIT-5 inputs the desired decoded digit lines from
the decoder in the sequence that corresponds to the
desired code. Also applied to the register at U1-9 is
the clock signal from the decoder.

As DTMF signals from the repeater receiver are
decoded, (s are momentarily placed on various of the
16 lines to the sequence detector. At the same time,
a clock signal is generated for each decoded digit. The
first digit line in the code is connected to DIGIT-1, the
second to DIGIT-2, and so on. The first 0 received on
DIGIT-1 is clocked through U1A to its Q output, where
it is stored and presented to OR gate U2A. The sec-
ond decoded digit, presented to the other input to
U2A, produces a 0 at the output of U2ZA which, upon
receiving the second clock pulse, is passed on the the
Q output of U1B. The third 0 in the sequence is OR'ed
in U2B to produce a @ at U2-3. It can be seen that a
logic 0 is then passed along from output to output of
the register as the correct code is punched into the
pad. Note that there are output lines from the register
corresponding to codes of two, three, four, and five
digits. Any of these outputs can be used, depending
on the number of digits in the code. If an incorrect digit
appears in the code, a 7 will be clocked into the register
at that point because there would not be a ““desired
digit line” as an input. This will cause the correspond-
ing OUT line to remain high. The valid sequence is thus
lost, and must be entirely re-entered.

The 0 from the appropriate OUT line is applied to
SET input of conventional R-S flip-flop U3, configured
as a dual-output latch. The Q output (pin 3) saturates
transistor Q1 through R7, thereby pulling its collector
to ground to actuate the selected function. The Q out-
put from the latch (pin 4) can be used as an auxiliary
output if desired. A typical application would be as an
interlock signal for the repeater controller logic. If an
auxiliary output is not wanted, omit diode CR3.

There are several ways that the latch can be reset
and the function turned off; each requires that a
logic 0 be placed on the latch RESET line.

1The nominal fan-out capability of 8 CMOS chip is 50.
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BUY DIRECT
FROM A

DISTRIBUTOR
AND SAVE

- WA6YFU

ﬁWWL

BY WILSON

The first small system that
makes satellite TV simple

AMATEUR SPECIAL!
WILSON “LIL WIL” only *899.°°

With paid order shipping is included

Call Collect to Order
(714) 659-3351

or Write
Wolcott’s

Q Satellite Systems

25880 Hwy. 243
P.O. Box 482

\ Idyllwild, CA 92349
PR 2z
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Your Ham Tube

Headquarters !

D
TUBES BOUGHT, SOLD AND TRADE
SAVE $8$—HIGH $8$ FOR YOUR TUBES

Call Toll Free 800-221-0860

Tubes
B AO0Z s ismevinmanand $85.00 7360......................$10.00
FB00E s nnnnnBEOD  TERSAG GG LT eREh 27.50
4-400A . ...l B80.00 B122....coocvvvvennnnnn. 110.00
QEXBE0B .. ovoreriveinnss 5000 BIBO - 12.50
BT2B o i 85.00 864300000 82.50
215 1 I - (O ————— 12.00 8844 26.50
813 S0:00 BBTI .o 175.00
BIAGE. st 6.50 8874 195.00
6360 4.25 B877 500.00
68838 B8 BI0B....avmaa 12.50

75% off list

Semiconductors
MRF 245/SD1416..$30.00 SD1088 ................... 19.95
MRF 454 ................. 14.95 2N3055............. R 1
MRF 455 ................ 10.95 2N6084....................12.50
RF Connectors
o B TR 10/$4.95 M358................... 2.50 ea.
PE2BB viiisrm. e 10/8.95 M359...................1.75 ea.
UG 175/176.......... 10/1.60 Type ""N" Twist on
UG255/u.............2.50 ea. (RGS8/).............. $4.75 ea.
UG273/u...... o......2.25 ea.  Minimum Order $25.00

Allow $3.00 min. for UPS charges » 129

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300
Call CECO For Your CCTV Security And Color Production Requiremen(s

A STEP FORWARD
, IN HF
COMMUNICATIONS

NO TUNERS!
NO RADIALS!

Models From
160-10 Meters

*‘Comparing antennas, Frank mentioned to me that
the lsotron was 59 + 10 dB, whereas the outside
antenna was only 59+ 5 dB! Here, the Isotron actually
put out a better signal than the regular antennal
Probably skip angle, ect, but who cares? The
performance of the Isotron 40 is just plain phenomen-
al " See review in October 73, 1984
Finally, a full size Antenna in a 3-dimensional
package. Perfect for limited space, RV's, Marine and
more
The lsotrons offer you excellent transmitting per-
formance along with low noise reception and a sensitive
receiving quality
BO-ME TER - 363 95 plus $4.75 Shipping
* 40 -METER - $52 95 plus $3 75 Shippin
80-40 Combination - $110.00 plus 8 50 Shipping
ASK FOR PRICES ONOTHF.E MODELS

BILAL COMPANY .
VISA* S.R. 2, Box 62, Dept_ 91 I
Eucha, Ok. 74342 PH: 918-253-4094 |
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40-Channel Switch

FM Detector Module

$ 1 4 Add §2.00
" shipping & handling

CB-10 FM SPECIAL

* Hy Gain 40-Channel Board
* Volume & Squelch Control
-

Full Instructions Included

IFA-1 IF AMP.

IFA-2 IF AMP

BOARD ONL Y
S6.95

ORP TRANSCEIVER SET - $34.95

VHF CONVERTER SET —

$24.95

P.O. BOX 717, HIALEAH, FLA. 3301
(305) 884-8686

Add 52.00 For Shipping & Handling — Send For FREE Brochure

SEND$2.00 FOR FULL MANUAL WITH CIRCUIT DIAGRAMS
MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

Porta-Tenna
VHF/UHF Telescopic 1/4 & 5/8

Wavelength Antennas for
Hand-Held Transceivers &
Test Equipment

1/4 WAVELENGTH
Model No. Frag. 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 * BNC connector 6.95
196-224  144-UP BNC conn. ad|. angle 1.95
196-814  220-225 BNC connector 6.95
5/8 WAVELENGTH
191-210 a 5/16-32 for old TEMPO  22.85
191-214 " BNC connector 19.95
191-219 " PL-259 w/M-359 adpt.  22.95
191-810 220-225 5/16-32 for old TEMPO  22.95
191-814 s 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. 141

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32855,U.S.A.
(305) 631-0775
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M 1406 Mixs B Mo . . $9 .95

DET-4 DETECTOR CW/SSB using & dual gare FET1

FLS-9 SSB FILTEH ) MHZ

MBA-1 FREQ. MULT

0SC-1 CRYSTAL OSC

0SC-2 CRYSTAL OSC.

PSV-1 POWER SUPPLY #7213 win Pass Tra
PLL-2 TONEDETECTOR 1ms67 5
RF/MIX-1 RF-AMP/MIXER ca 5028 e FF AMP Mo
RF/MIX-2 RF-AMP/MIXER 3nz04 Tunea BE A Mo |
VCO-3VARIABLE HI STAB.OSC. varsctor
VCO-4 VARIABLE HI STAB OSC. varactor tuned 3 1o 20 Mhz output

Add $2.00 For Shipping & Handling
SEND$2 00 FORFULL MANUAL WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND TRANSMITTER HOOK-UPS

MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.O BOX T17, HIALEAH, FLA 33011

MICROWAVE EQUIPMENT

RMLA - 2.3
= Single Stage, Low Noise
Gas Fet Amplifier
$60.00

Optimum Transisior Noise Figure less than 5 dB,
Associaled Gain Greater Than 15dB at 23 GHz
Source/Load must be 504+ 10 ohm Non-Reactive
SMA Connectors Requires + 5VDC Power with
- 5VDC present when + 5VDC applied Power Sup
ply and Sequencing 15 not supplied. Zener Protection
Unenclosed on 2 'x 2" PC Board

Write tor Price/Delwery lor any frequency lrom 1 1o &
GHz Also VCO's, Signal Generators, Detectors, Al
tenuators, Fillers, Mixars, and Converlers

Price includes Sh.u[,.n_u and Insurance when paid by
check or money order Charge or COD orders
F 0.8.. Brookfield MO

ROENSCH MICROWAVE

R.A. 1, Box 1568,
BROOKFIELD, MISSOURI 64628 ~~ 236

HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS
BUILD AND DESIGN YOUR OWN AM.FM, CW,
OR SSB RECEIVERS, TRANSMITTERS AND ETC
WITH OUR MINI-LINEAR CIRCUIT KITS
All kits Come Complete With Etched and Drilled Circunt Boards
and All Parts Needed To F
AFA-1 AUDIO AMP
AFP-1 AUDIO PREAMP.
BMD-1 BAL. MIX
DET-1 AMDET. &~
DET-2 FMDET
DET-3 SSB DET.

unction As Described
/380 12 Wiltts - 16 OFM Ol $4.95
$3.95

$3.95
$7.95

L Gt $9.95

$4.95
$6.95
$49.95
$6.95
§5.95
$3.95
$4.95
$7.95
$5.95
$7.95
$7.95
1 $7.95
$7.95
Send For FREE Brochure

B Ga: P 0 AL

tuned 400 1o 600 Khs autpy

» 112

PRICES. Major brands in stock
Unity Electronics Dept.
P.0. Box 213, Elizabeth, N.J. 07206

7 MILLION TUBES (o
< Includes all current, ob-
(<Y solete, antique, hard-to-find
receiving, transmitling, indus-
tnal, radio/TV types. LOWEST

w237

MULTI-BAND SLOPERS

ALSO: DIPFOLES & LINITED-SPACE luflmli
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“WOINN ANTENNAS EEITETILE
BOX 393H M. PROSPECT, IL 60056
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ARRL

TECH-GENERAL
LICENSE MANUAL

Written in an easy to read and
understand style, this is the guide
you need for your Tech/General
studying. FCC questions with com-
plete answers ©1985. 1st edition.
[JAR-TG Softbound $5.00

Please add $2.50 for shipping and handling

radio.... BOOKSTORE

Greenville, NH 03048




Single-digit reset. If one of the digit lines from the
decoder is connected to RESET, the latch will be reset
when that digit is received. The most common would
be #.

External reset. A logic 0 applied through diode CR2
will reset the latch. For example, if the function
selected were autopatch, a negative-going pulse from
the autopatch time-out timer could be connected here
to reset the latch so that the patch would not be imme-
diately brought back up after time-out. If external reset
is not needed, omit diode CR2.

Multi-digit coded reset. If it is desired to provide a
coded reset function, such as enabling the repeater
transmitter after it has been “‘put to sleep,’” then SET
is connected to an OUT line higher in number than
that used to enable the function. For example, sup-
pose the code *7539 were to be used to disable the
transmitter. The five digit lines corresponding to that
code would be connected to DIGIT-1 through DIGIT-5
in the code sequence and OUT-4 would be connected
to the SET line of the latch. The OUT-2 line from the
register would be connected to the RESET line of the
latch. When the disable code *7539 is received, the
latch is set and the output 0 is used to disable the
transmitter, for example, by holding the receiver COR
line low. To enable the transmitter, the code *75 would
be used and the latch would be reset allowing the COR
to operate the transmitter. This is not a particularly
secure coding system, but it allows turning a function
on and off with the same hardware and with a code
that the average repeater user would not be able to
“guess.” Perhaps this is an acceptable tradeoff in
component count and reliability.

Another very practical application of single- and
multi-digit reset would be in the restriction of certain
types of calls made on the repeater autopatch. For toll
restriction, use the single-digit approach. Toll calls can
only be made by dialing a 0 or a 7 after you have re-
ceived dial tone. Assume a three-digit autopatch-
access code. Connect the digit lines from the decoder
in the correct sequence to the sequence detector
DIGIT inputs and connect the OUT-2 line to the SET
line of the latch. Then diode-OR digits 7 and 0 to
DIGIT-4 and connect OUT-3 to RESET. When you
now try to dial 7 or 0 as the first digit after the patch
has been brought up, it will be immediately discon-
nected. To restrict calls to certain central offices,
diode-OR the first two digits of the prohibited offices
to DIGIT-4 and DIGIT-5 and connect OUT-4 to RESET.
This latter method may be particularly attractive to
repeater groups whose telephone billing is based on
message unit systems.

Note resistors R1-R5. These are pull-ups to hold the

gate inputs high if there is not a digit line or output
line connected. This is necessary to prevent possible
instability due to floating gate input. R6 performs the
same function in the latch. Since this gate input is
diode-coupled, R6 must be installed at all times.

construction details

The DTMF controller for our repeater was built as
several subassemblies; the decoder and its associated
circuits occupy one 4.5 x 6inch (11 x 15 cm) perf-
board, while two sequence detectors are located on
each of several identically sized PC cards. Figure 4
shows the decoder card. The 555 timer in the upper
left corner is not required for decoder operation. Its
function in the repeater controller is to mute the DTMF
tones to the transmitter so that they are not retrans-
mitted. This affords increased security of repeater
codes, and somewhat calms the nerves of the control
operators. The slide switch is used to select muting
or non-muting of the tones and is also not required.
The transistor, seen near the lower left corner, is not
shown on the schematic. it functions as a power-up
sequencer for the card, required because of different
logic voltages used in the repeater controller logic
system, but is not necessary for decoder operation.

Figure 5 shows one of the sequence-detector cards
used in the repeater controller. This card is shown with
jumpers installed for control code *91 and the diode
installed for an auxiliary output for that function. When
the photo was taken, the right half of the card was
not required and was therefore left blank. Another
function has since been added, jumpers have been
appropriately arranged, and the necessary chips in-
stalled in their sockets.

expansion and change

As 4every repeater operator knows, there’s no such
thing as a finished machine. There are always changes
to be made, more functions to be added, and codes
to change for one reason or another. With the con-
troller described here, this becomes a relatively simple
task.

For example, if an access code is to be changed,
all that has to be done is to move a few jumpers
around. If you want to add a new function and all the
sequence-detector cards are in use, it's a simple matter
to fabricate another one, code it, and install it in the
controller card cage. If the digit and clock lines from
the decoder are “‘daisy-chained’’ to a reasonably large
number of ““dedicated-spare’’ sockets, together with
Vpp, ground, and reset, then backplane wiring in the
card cage at the time of addition would be significantly
reduced. All that would be required would be to con-
nect a FUNCTION ON line and the AUX OUT line if
desired.

Because, at the time of design, | did not know what
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AMATEURTELEVISION
NEW 70 CM ATV TRANSCEIVER
ALL YOU NEED IN ONE BOX

3299 delivered
TC70-1

@ FULL COLOR, SOUND, & LIVE ACTION jus! like broadcas! TV. Gel on this
exciting amateur video mode at our affordable ready to go price

® WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-15
downconverter outpuls 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 wanit 1o
transmit: Camera, VCR, computer, etc. Plug in any low Z dynamic mic or use
color camera mic lor Standard 4.5 mHz TV sound. Connect to 13.8 vdc for
base, mabile, or portable. See chapt. 20 1985 ARRL Handbook That's it!

® WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack
projects, computer program listings, home video tapes, rapeal Space Shullle
audio and video |f you have a TVRO, repeat SSTV or RTTY, Weather Radar, do
public service events such as parades, marathons, races, CAP searches and
rescues. . .ihe list goes on. DX depends on antennas and terrain, typically 1
to 40 miles. We have video compensated RF linear amps lor 20 ($118) or 50
($189) watts pep for greater DX,

® FEATURES: Small 7x7x2.5°. Push to Look (PTL) T/IR switching. GaAste!
downconverier tunes whole 420-450 mHz band. Two switch selected video ¢
audio inputs. . .RCA phone jacks and 10 pin color camera jack. Xmit v
manitor output. Over 1 walt pep RF outpul on one or two {add $15) selected
crystal controlled lrequencies. 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 befare shipment, Price includes UPS surface shipping in cont USA, others
add 3%. Transmilling equipment sold only to licensed Tech class or higher
amateurs, verifiable in 1985 call book or copy ol new license

(818) 447-4565 m-f 8am-6pm pst. g -}

P.C. ELECTRONICS

Tom WEORG Maryann WBEYSS

2522 Paxson Lane
Arcadia CA 91006

132

functions were to be included in the final configura-
tion of the repeater, | buffered the digit and clock lines
from the decoder card. So configured, the DTMF
decoder should be able to drive all the sequence detec-
tors or other loads required by the wildest imagina
tion of any repeater technical committee!

conclusion

The simple circuit described here has been in opera-
tion for several months in the Vineyard Amateur Radio
Association’s 220-MHz machine on Martha’'s Vineyard.
It has performed according to design in all respects
and has afforded control of our machine’s various
functions without fail. Barring a near hit by lightning
or a catastrophic failure in the power supply, it should
remain operative for years. While not providing the
flexibility over control functions that a micro-based
system could, this control system comes close and is
considerably simpler and less expensive to build.

reference

1. Mark Forbes, KCAC, "A State-of-the-Ant Touchtone Decoder,” ham radio
April, 1983, page 27

ham radio

NCG Co0. \cw.recHnoLoGY HiGH-QUALITY

AFFORDABLE TRANSCEIVERS FOR ALL

10/160 M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

WINNERS IN COMPARISON HANDS DOWN!

i15M
15 METER MOBILE

JUST SLIGHTLY AHEAD! WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!

4 MEMORYS - 3 WAY AUTO SCAN
DUAL VFO, IF SHIFT, CW-W, 400 Hz
CW -N 200 Hz ALL 9 BANDS PLUS
MARS BUILT IN AC/DC POWER. SSB
CW OR RTTY I|F TUNE 3-STEP
TUNING SPEED, 200 WATT PEP
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED

40,15 ANDB6METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUILT IN POWER SUPPLY CW-N 200
Hz OR USB, 250239 ANTENNA CON-
NECTORS. HAND MIC. BUILT IN TVI
FILTER LITTLE TO NO TV INTER
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL. 2WATTS OR10WATTS OUT,
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY, HAND MIC. TOP MOUNTED
SPEAKER MOBILE BRACKET, RIT OR
FINE TUNE TX&RX :4KHz, 21 TO
21.450 MHz SIGNAL TO NOISE MORE
THAN 10dB DOWN

SPECIAL SPECIAL SPECIAL
90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER
WE HAVE 1 2 GHz BASE/REPEATER & MOBILE ANTENNAS
NOTE: PRICES AND SPECIFICATIONS SUBJECT TO
1275 N. Grove Street, Anaheim, CA 92808 (714) 830-4541 » 17 CHANGE WITHOUT NOTICE OR OBLIGATION
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THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

Band Kit Wired
10M,6M,
2M,220 $680  $880
440 $780  $980
FEATURES:

e SENSITIVITY SECOND TO NONE; O.15uV (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.

* CLEAN, EASY TUNETRANSMITTER; UPTO20 WATTSOUT(UPTO

50W WITH OPTIONAL PA).

RECEIVING CONVERTERS

LOW-NOISE PREAMPS

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, bestavailable today. Flut-
ter-proof squelch. AFC tracks drifting xmtrs.
Xtal oven avail. Kit only $138.

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

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

« R110 VHF AM RECEIVER kit for VHF aircraft

or ham bands or Space Shuttie. Only $98.

o 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 avail.

o 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.

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

ACCESSORIES

Models to coverevery practical rf & if range tolisten to SSB,
FM, ATV, etc. NF = 2dBor less. Hamtronics Breaks Je M0-202 FSK DATA MODULATOR. Run up
Recener the Price Barrier! to 1200 baud digital or packet radio sig-
m ¥ nals through any FM transmitter. Auto-
28-30 matically keys transmitter and provides
1414 No Need to Pay $80t0$125 | hangshakes. 1200/2200 Hz tones. Kit only
for a GaAs FET Preamp. $45
ey « DE-202 FSK DATA DEMODULATOR. Use
VHF MODELS 022 220 with any FM recelver to detect packet ra-
Kit with Case $49 m—g m—m @ Very Low Noise: 0.7 dB VHF, 0.8 dB UHF dioor other digital data in “202” modem
Less Case $39 = 5054 @ High Gain: 18 to 28 dB, Depending on Freq. format. Provides audio conditioning and
Wired $69 220-224 -3 @ Wide Dynamic Range for Overload Resistance handshakes. Kit only $38.
® Latest Dual-gate GaAs FET, Very Stable » COR-2 KIT With audio mixer, local
UHF MODELS 432-434 28-30 MODEL TUNES RANG PRICE speaker amplifier, taill & time-out timers.
Kit with Case ;‘sg war  mu | |NG28 2630 MHz $49 Only $38.
wied ! por wan  wu | LNGS0 46-56 MHz $49 |+ 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 - ]
ner. Wiredested ONLY $36, eranconany scan 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 multi
mode rig for each band? Can be linked with receive convert-
ors for transcelve. 2 Watts output vhf, 1 Watt uhf.

HELICAL RESONATOR
PREAMPS

7 x 8 x 2inches. Designed especially for
repeaters. $20.

* DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with

Exciter Antenna ®
For VHF input Range  Output Low-noise preamps with touchtones®, e.g., repeater and auto-
Model XV2 o) 114 helical resonators re- patch. Use with main or aux. receiver or
Kit $79 28-30 150-;2 duce intermod and with Autopatch. Only $90
Wired $149 Ta fretihont cross-band interference * AUTOPATCH KITS. Provide repeater auto-
(Specify band) 50-54 220-224 in critical applications. patch, reverse patch, phone line remote
e ByayA 12dBgain. control of repeater, secondary control via
144-146 28-30 repeater receiver. Many other features.
For UHF, 28-30 432-434 Only $90. Requires DTMF Module.
Model XV4 o~ e Model Tuning Range  Price | g yp; ey AUTOPATCH. Use with your FM
Kit $99 e HRA-144 143-150 MHz $49 transceiver. System includes DTMF & Au-
Wired $169 *AGd$20for 2M Input HRA-220 213-233MHz $49 topatch modules above and new Timing
HRA-432 420-450 MHz $59 mddule to provide simplex autopatch and
VHF & UHF LINEAR AMPLIFIERS. Use with above. HRBRA-( ) 150-174MHz $54 reverse autopatch. Complete patch sys-
Z‘t’:’f?:"':vgg from 10 to 45 Watts. Several modeis, §  HRA{ ) 450-470MHz - $64 | tem only $200/kit. Cali or write for details.

« SEND $1.00 for 40 page CATALOG

(Send $2.00 0r 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.

/ramromcs, Inc.

65-E MOUL ROAD = HILTON NY 14468
Phone: 716-392-9430

Hamtronics"® is a registered trademark




VHF/UHF WORLD

designing and building
loop Yagis

Antennas are always an exciting
subject. Even more exciting is the in-
troduction of a new type of design.

The loop Yagi is one new design
that's become quite a performer, espe-
cially on 23 and 13 cm (1296 and 2304
MHz). However, its design parameters
have not been widely available (especi-
ally in North America) and are often
confusing.

Recently | had a call from Vern
“Rip’’ Riportella, WA2LQQ, who
wanted to know if the loop Yagi would
work well on OSCAR 10, Mode “'L."”
"Of course it will work,” | told him,
and pointed out that several stations
were already using them. “‘But how do
1 build one?’’ he asked. Well, that got
things rolling.

At Rip's suggestion, | moved this
article a few months ahead on my
planned schedule so that more stations
could take advantage of the loop Yagi,
especially on OSCAR 10. When you
finish reading this month’s column you
should have all the material necessary
on loop Yagis performance and know
how to design and construct one of
your own,

development of the loop Yagi

The loop Yagi, as we know it, came
into existence in the back yard of Mike
Walters, G3JVL, in 1974. Mike was
trying to obtain high gain at 23 cm on
a single long boom instead of using a
parabolic dish. He tried and discarded
many combinations of wire loops simi-
lar to quad elements; tuning was
always critical and the gain was far less
than expected.

Then Mike tried using thin (0.028
inch or 0.7 mm) flat strips of aluminum
0.1875 inch (4.8 mm) wide mounted
on a 1/2-inch (12,7 mm) diameter
boom. Gain was almost immediately
realized. Using the heuristic (cut-and-
try!) approach and a large box of dif-
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FEED SIDE VIEW

fig. 1. The original G3JVL loop Yagi. Note the plane reflector. The feed passes through
the boom rather than through the driven element.

END VIEW

ferent length loops, he moved the ele-
ments around to various positions on
a boom to optimize gain as indicated
on a signal strength meter.

What finally evolved was a 24-direc-
tor loop Yagi on an 81-inch (206-cm)
boom with one driven element and
two reflectors, as shown in fig. 1.
One reflector was a regular loop placed
close behind the driven element. The
second reflector consisted of a rectan-
gular perforated aluminum sheet
measuring 4-1/2by5-1/2inches (11.5
x 14 cm) and mounted on the rear of
the boom. The driven element is fed
directly at the top with a short length
of 0.141 inch (3 mm) diameter 50-ohm
semi-rigid coax. '

Yagi versus loop Yagi

You may ask, “Why all the fuss
about loop Yagis?'' The answer lies
mainly in their mechanical design.
Really long Yagis (over 10 wavelengths
long) with high gain (over 18 dBi) were
not readily available until the 1980's.?
Furthermore, long Yagi dimensions are
very critical if optimum gain and low
side lobes are desired. UHF and micro-
wave designs are even more critical.
For instance, at 23 cm the typical Yagi
tolerance should be within *0.003
wavelengths, with 0.001 wavelength
preferred.® This equates to a 23 cm
tolerance of 0.027 and 0.009 inches
{0.069 and 0.023 mm), respectively —
and these tolerances are quite difficuit
to maintain.

Metallic boom Yagis also require a
correction factor to be applied to each
element. (This area is still quite con-
troversial.) Add this to the problems of
conductivity to the boom or the capac-
itive and inductive effects of through
the boom mounting with insulated ele-
ments and you have a tall order to fill.

Don’t overlook the feed system in a
Yagi antenna. For a good match, you
must have a good mechanical assem-
bly that can tune out variations in the
design, and the antenna should prefer-
ably be fed with a balanced feed sys-
tem. This implies the use of a balun,
another item requiring good tolerances
and construction techniques.

Many of the previously mentioned
items were designed out or improved
in the G3JVL loop Yagi designs.
Mechanical duplication is straightfor-
ward. For instance, elements are
mounted on top of the boom and con-
nected with just one screw. Various
boom diameter corrections are quite
well documented, as we shall shortly
see. Similarly, the loop length, width
and thickness have been carefully tab-
ulated with correction factors for dif-
ferent sizes and frequencies. Finally, a
unique driven element feed system
with a built-in bafun was developed.
Thus the loop Yagi is relatively easy to
duplicate.

By now you must be asking what
the disadvantages must be. Well, the
main problem is that there just aren’t
a lot of recipes. In fact, there have
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fig. 2A. The basic 28-element loap Yagi, with mechanical dimensions based on 1296
MHz. When constructing a 38 or 46-element loop Yagi, add additional loops as required,
spacing them each 3.56 inches {90.42 mm) further down the boom as described in text.

been only three major designs pub-
lished for 28, 38, and 45 elements. 45
Even these designs could probably use
some improvements to reduce the first
side lobe levels.

The loop Yagi also has a fair wind
load. Several years ago Rick Commo,
K1LOG, and | set out to build a 70 cm
{432 MHz), 28-element loop Yagi. It
looked truly inspiring and had very
good gain when we measured it on my
backyard antenna range. But plans to
install it at K1LOG's QTH had to be
abandoned halfway up the tower, be-
cause even in a 10 mph (16 km) wind,
holding on to the antenna was like
holding on to a large saill So loop
Yagis simply aren’t practical below
about 900 MHz.

Another loop Yagi headache is large
birds since they can easily bend or flat-
ten the loops if they decide to roost on
them. G3JVL solved most of this prob-
lem by mounting his loop Yagi anten-
nas upside down!

A third problem is deterioration of
the joints after long exposure to the
elements. This, however, is quite man-
ageable, as we shall see.

loop Yagi variations
and improvements

Many of the disadvantages men-
tioned above have been solved or cir-
cumvented and the loop Yagi — still
a high-performance antenna — is
widely accepted on OSCAR 10 and the
23 and 13 cm bands. If you're looking
for an antenna that’s relatively easy to
duplicate and provides high gain on 23
cm and up, this may be the one for
you.

Saon after the original design was
published, several persons built models
and frequency-swept the response.’
Some dips in gain were noted, especi-
ally below the frequency of interest.
Although this isn’t normally a problem,
it can be if tolerances vary. The first
improvement was the addition of an-
other director between directors 4 and
5 of the original design.® This also
broadened bandwidth and increased
gain by about 0.5 dB.

Shortly after | built my first loop Yagi
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in 1978, | became disillusioned with the
plane reflector. It was difficult to fabri-
cate and has a wind load that caused
it to act like the tail end of a weather
vane! But removing the plane reflec-
tor caused the gain to drop as much
as 1dB. | tried a variety of substitutes
and finally settled for a second reflec-
tor loop, identical to the first one (just
behind the driven element) but placed
at the rear of the boom. It had far less
wind load than the plane reflector and
was easier to fabricate; the only per-
ceptible change noted was perhaps a
0.1 dB drop in forward gain, a small
penalty for the simplification it yielded.
Since the original design was con-
ceived, the feed system has been im-
proved. Originally the semirigid coax
passed to the rear of the driven ele-
ment and through the boom as shown
in fig. 1. G3JVL found that if you pass
the same coax directly through the
lower portion of the driven element
and correctly shape the element, a
quarter-wave type of balun is formed.*
Other improvements made by
G3JVL included higher gain for the ori-
ginal design, longer boom models, and
correction factors for changing loop
thickness and width as well as boom
diameter. The latter makes frequency
scaling the loop Yagi a breeze.®

how to design a loop Yagi

Let’s ook at the designs available.
The improved original design now uses
28 elements with two different director
lengths as shown in fig. 2 and table
1. All the loop lengths shown in table
1 are based on the original design with
a boom diameter of 1/2 inch (12,7
mm) and loops made from flat alumi-
num strips 3/ 16 inches (4. 76 mm) wide
and 0.028 inches (0.71 mm) thick. This
will be the reference point for all other

designs. Also note that the length of
the loops is equal to the distance be-
tween the mounting holes. An extra
0.25 inch {6 mm) should be added to
each end.

I immediately found these sizes to
be unacceptable. First, the elements
were too narrow and would often
break at the screw holes when they
were tightened to the boom. This
problem was overcome by using a
wider (0.25 inch or 6.35 mm) strip.
Also the 0.028 inch {(0.71 mm) alumi-
num is not commonly available in the
United States but 0.032 inch (0.81
mm) material is. Finally, the 1/2 inch
{12.7 mm) diameter boom is too flimsy
in areas where snow and ice are com-
mon. Adding extra support struts
helps, but a larger diameter boom is
still recommended.

Calculating these changes becomes
very simple with the correction factors
that G3JVL later derived.® This infor-
mation is shown on individual graphs
in fig. 3 (the correction factor for
boom diameter changes) and figs. 4
and 5 (correction factors for different
loop widths and thicknesses,
respectively).

Let's work through an exampile. |
prefer to use a 3/4 inch (19 mm) boom
and loops that are 1/4 inch {6.35 mm)
wide and 0.032 inch (0.081 mm) thick.
Looking at figs. 3, 4, and 5, we see
that corrections are +0.9, - 0.3, and
+0.04 percent, respectively. Adding
these corrections together, we get a
net change of +0.64 percent. This
means that if we select new sizes of
materials, all we have to do is increase
the sizes of all directors and reflectors
shown in fig. 2 by 0.64 percent.
Therefore, the scaled directors will
now be 8.303 inches (211 mm) and
8.051 inches (205 mm), respectively.

DRILL 1/8"
HOLE

DRILL 1/8"
HOLE

K3

*

[FROM YABLE 1)

0.25"

LOOP LENGTH

(6.4mm)
(2 PLACES)

fig. 2B. Loop length is measured from hole to hole. Note that an extra 0.25 inch (6.4 mm)
of ailuminum strap should be provided at both ends of each loop for mechanical stability.

The reflectors will measure 9.732
inches (247 mm).

other designs

The compact 28-element has a gain
equivalent to that of a 35-inch (90-cm)
dish. But if you want a model with a
higher gain, you may want to build a
38 or 45-element loop Yagi — roughly
equivalent to a 39-inch (1 meter) and
43-inch (1.1-meter) dish, respectively
— instead.

Table 1 shows the lengths of the 38
and 45-element designs. Again, these
are based on the original boom diam-
eter and loops as noted above. Note

o.071"
“‘ (.8mm)

APPROXIMATELY
2 7/8"(73mm)DIA.

DETAIL-"A"
/8"
(3mm}

SEE DETAIL-"A" —\

L . |

a6 ammi 1t

{25.4mm},NO.20
BRASS BOLY
DRILLED OuT
TO PASS CoaXx

1\
NUT

FEED

fig. 2C. The driven element is construc-
ted as shown using a brass or copper
strap 0.25 inch (6.36 mm) wide and 0.032
inch (0.81 mm)} thick. The length is
shown in table 7 and is the distance be-
tween the center of the attachment
holes. See text for final checkout.
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table 1. 1296 MHz loop-Yagi element lengths.

28 elements

38 elements

45 elements

design inches mm inches mm inches mm
reflector 1 & 2 9.67 (9.732) 246 (247) 9.67 (9.732) 246 (247} 9.67 {9.732) 246 (247)
driven element 9.23 {9.292) 234 (236} 9.23 (9.292) 234 (236) 9.23 {9.292) 234 (236)
directors 1-11 8.25 (8.303) 209 (211) 8.25 (8.303) 209 (211) 8.25 (8.303) 209 (211}
directors 12-18 8.00 (8.051) 203 (205) 8.00 (8.051} 203 (205) 8.00 (8.051) 203 (205}
directors 19-23 8.00 (8.051) 203 (205) 7.70 (7.749) 196 (197) 7.75 (7.800) 197 (198}
directors 24-25 8.00 (8.051) 203 (205) 7.70 (7.749) 196 (197) 7.65 (7.699) 194 (196)
directors 26-35 7.70 (7.749) 196 (197) 7.65 (7.699) 194 (196}
directors 36-42 7.50 (7.548) 191 (192)

The numbers shown above are the reference element lengths for designing a loop Yagi at 1296 MHz. These dimensions are based on a 0.5 inch (12.7 mm)
boom diameter with 3/16 inch (4,76 mm) wide by 0.028 inch (0.71 mm) thick loops. The lengths shown in parenthesis are for use of a 3/4-inch (19 mm)
boom and loops that are 1/4 inch (6.35 mm) wide and 0.032 inch {0.81 mm) thick. Other size material can be used if scaled as discussed in the text.

NN

VAN

UGiz7/vu

|

LLLL I b L PP

e

ot

o

fig. 2D. Overall assembly showing connector mounting, mast bracket (per fig. 7) and the recommended supporting bars. The feed
system shown may not be desired if stacking is used as described in text.

that all new directors on the longer
boom designs are moved out an addi-
tional 3.56 inches (9.04 cm). However,
the diameter of the loops varies with
a slightly different tapering schedule.

recommended sizes for the 28, 38, and
45-element designs using a 3/4 inch
(19 mm) boom and loops that are
0.032 inch (0.91 mm) thick and 1/4
inch (6.35 mm) wide. Different sizes
can also be used, but you'll have to
work out the new values yourself!
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+2.5 § § *o /
[ ‘5’ /
z t20 :é g +0.4 a J“
3 ° £ !
8 3 0 N N l
I H.5 3 E +0.2
2 / g 4 |
® W g b
< w 3
o L%} o
+1.0 = 0 W
3 / T -o0s N § /
x Q z
b / o z
w © g
S +tos 2 ¥ oz
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§ o EJ 10 /»’/cuel's
; 0./ 0.2 0.3 0.4 mm
4 (2.54) (5.1) (7.67 (10.2)
§ o5 WIDTH OF Loop INCHES fig. 5. Use this graph to determine cor-
fmm) rection factors for loop thickness other
. . than 0.028 inch {0.7 mm).
o fig. 4. Use this graph to determine cor- an ! { ’
0 0.25 05 0.75 10 rection factors for loop widths other
(0)  (6.35) (12.7) (19.0) (25.4) than 0.188 inch (7.76 mm).
INCHES
BOOM DIAMETER (mm) .
frequency scaling
fig. 3. Use this graph to determine cor- For those who don’t want to go If you want to operate at a fre-
rection factors for booms other than 0.5 h h li . 2
inch (12.7 mm) in diameter. through the scaling exercise, I've  quency other than 1296, how do you
listed, in table 1 (in parentheses), the  perform the scaling? It actually isn't

that complicated. All it requires is a
hand calculator, some scratch paper
and some thought! All data can be
found on the scaling charts.

For example, suppose you want to
make an optimized OSCAR Mode L
design. 1269 MHz is actually only

September 1985 59



boom length

design {in \)
28-element 9.0
38-element 13.2
45-element 156.7

*Approximate

gain* equivalent dish size*
(dBi) {inches) {meters)
19.0 35 0.9
20.0 39 1.0
20.7 43 1.1

table 2. Specifications and stacking information for the 28, 38, and 45-element loop Yagi designs discussed in the text.

BW* stacking distance in A
(degrees) (E plane) {H plane)
18.0 2.50 2.30
16.5 2.75 2.55
15.0 2.85 2.65

about 2 percent lower in frequency
that 1296 MHz. In reality, the models
shown work quite well even though
they’'re made for 1296 MHz, since the
bandwidth of a typical Yagi type struc-
ture is usually good for at least —2 to
+ 1 percent. But let's say you really
want to optimize the design without
compromise.

in order to exactly duplicate the per-
formance, all element dimensions and
spacings must be increased by 2 per-
cent (1296-1269/1296). The spacing is
easy. Just make all spacings 2 percent
or 1.02 times the values shown in the
figures and the table.

Then scale the new boom diameter.
Let's say you want to use a 3/4 inch
{19 mm) boom at 1269 MHz. First you
have to design the boom as if it were
2 percent smaller in diameter at 1296.
For example, if we have a boom 0.735
inches (18.67 mm) in diameter at 1296,
it will be equivalent to 0.750 inch (19
mm) in diameter at 1269 MHz. The
correction factor for 0.735 inch {19
mm)} at 1296 is approximately +0.8
percent.

The elements are done in the same
fashion; they’re shortened by 2 per-
cent at 1296 MHz and looked up in
figs. 4 and 5. Then the changes are
added to the boom correction for the
final correction. If the frequency is
above 1296, the boom correction and
element parameters must be length-
ened by the equivalent percentage at
1296. Proceed in the same way as
already described.

construction

The loop locations should be
marked carefully on the boom as
shown in fig. 2. This is a very impor-
tant procedure that should not be
taken lightly. Because spacings are
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quite close for the first directors, a
build-up tolerance could occur. I've
therefore shown all dimensions refer-
enced from the rear of the boom to
prevent tolerance buildup.

For best symmetry, the boom
should be drilled while supported in
either a "’V’’ block or a Porta Vise.™
After the first element hole is drilled,
a dummy element shouid be fastened
in place. This will provide a reference
point for drilling successive holes so
that they’ll all be located in the same
plane. Admittedly, this is less of a
problem on a loop Yagi than a conven-
tional Yagi since the elements can be
leveled by pushing them sideways for
alignment. Finally, drill out the larger
hole for the driven element mounting
SCrew.

Next, center-punch each loop for
the proper length as shown in fig. 2,
leaving about 0.25 inches (6.35 mm) of
extra material on each end. Make sure
the punch is centered on the loop
width since any sideways skewing will
weaken the joint. Also, use the small-
est possible drill to just pass the screw
shank.

The loops can be pre-formed by roll-
ing them on a piece of tubing or
dowel. Next insert the screw while
drawing the two ends together, insert-
ing the screw through the boom in the
correct location and securing it with a
lock washer and nut. Do not over-
tighten; this will deform the loop
material.

Assembling the driven element is a
little tricky. It must first be soldered
together as a sub-assembly as shown
in fig. 2. Then pass the mounting
screw through the boom and secure it
with the nut. {Suitable semi-rigid trans-
mission line can be purchased from
Microwave Components, WBBEUU,

11216 Cape Cod, Taylor, Michigan
48180, for approximately $2.00 per
foot.)

Now add the connector. For maxi-
mum strength, rigidity, and reliability,
it should be mounted on a small right
angle plate attached to the boom. This
simple, low-cost assembly with the
shield, suggested to me by Bob
Johnson, K9KFR, has worked well on-
the four loop Yagis | presently use.

Alternatively, a type OSN™* male
““N" cable connector can be attached
directly to the semi-rigid transmission
line. This method offers an advantage
if you're going to stack your antennas.
You can use a transmission line the
proper length required to reach the
power splitter {more on this later).

other variations

Other loop widths can be used on
this design if they're properly scaled by
the methods already discussed. For in-
stance, if some of the elements are
widened, it may be possible to use a
uniform length loop on the shorter
model.

As mentioned earlier, the simplicity
of the element attachment to the
boom is one of the selling points of this
design. But the place at which the loop
attaches to the boom is a high current
point. Therefore, if the elements are
not tightened properly, the joints can
corrode, resulting in increased loss in
the future.

Several methods have been used to
circumvent this problem. One is to
coat the joints with an epoxy or sealant
type of material after assembly. A sec-
ond, more complex mounting method
is to rotate all the elements 90 degrees.

First, a single screw, washer, and

*”QOSN" is a trademark of Omni-Spectra, Inc.




nut hold the loop ends together. Then
a second hole is drilled one-fourth the
distance between the end mounting
holes in each loop. Finally the loops are
attached with another screw to the
boom. This locates the point at which
the loops are attached at a voltage
node.

Remember that all sizes given, in-
cluding sizes on the scaling charts, are

SEE NOTE |/

QUTPUT 2 QUTPUT 3

J SEE NOTE 2 l
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QUTPUT ouTPyUT 4

INPUT

SEE NOTE |/
fig. 6. This is a simple power splitter
using three type ““N"’ coaxial Tee adapt-
ers. Note 1. Type UG 107A/U recom-
mended but UG 107B/U is usable with
slightly higher VSWR. Note 2: Either a
UG 1078/U or UG 28A/U are usable.

based on mounting loops exactly as
shown. Any deviations will upset the
correction factors and possibly de-
grade performance. Several years ago,
for example, a number of these loop
Yagis were distributed in kit form by
a midwest Amateur. Although the
design was satisfactory, the instruc-
tions recommended, for mechanical
reasons, that a lock washer be placed
between the loop and the boom rather
than between the boom and the nut.
The effect of this instruction was sub-
tle. Since the element was now further
removed from the boom, the boom
correction was diminished, and the
elements therefore resonated at a
slightly lower frequency. The net result
was a 0.5 to 0.75 dB gain decrease and
higher side lobes. Removing the
washer, cleaning up the surfaces, and
then placing the washer on the other
side of the baom instantly restored the
antenna'’s original design performance.

stacking loop Yagis

The designs given in this month’s
column will work fine by themselves.
However, there's always somebody
who wants more gain. Since loop
Yagis have lower wind loss than dishes
{one of the prime reasons for using this

| 3/4"(19mm} ANGLE, ALUMINUM

p
(20cm)

] \Y4

SEE NOTE /

o _—K- /FR
SEE NOTE | SEE NOTE ¢

(127mm)

2.5"
(63mm)

fig. 7. A recommended mast to boom mounting bracket. Material is aluminum. Note 7:
Heliarc the angle aluminum and plate together at this point. Most local welding shops

can provide this service.

HOLES FOR MAST CLAMP
AS REQUIRED (4 PLACES SHOWN)

_o0.25"
(6.4mm)

ol f—

design), they're often stacked to ob-
tain higher gain.

Recommended stacking distances
and configurations are discussed in
references 6 and 7. Table 2 lists elec-
trical parameters to follow for proper
stacking on all three models just
discussed. Generally speaking, the
spacings shown may seem too close,
but they were confirmed at my QTH
by a series of tests using both a signal
source and on-the-air test.

When stacking antennas at such
high frequencies, phasing harness
losses and phase lengths are very im-
portant. Four matched phasing lines
can be brought to the mast where a
power splitter is attached — or you can
use an identical length of the same
amount of semi-rigid coax as men-
tioned earlier. You can then use short
phasing lines with the back plane feed
method as discussed.

Any suitable two-way or four-way
in-phase power divider can be used.”
One simple and usually inexpensive
power divider can be made for 23 cm
operation by combining three UG
107A/U type N Tee adapters as shown
in fig. 6.8 The longer (and older) type
UG 107A/U is recommended because
it's closer to the desired phase length.
However, the newer UG 107B/U will
work with slightly higher VSWR.
These coax adapters are readily
available at flea markets.

Loop Yagis are usually mounted on
brackets similar to the one shown in

~ fig. 7. These brackets are then attach-

ed to a mast or a stacking frame. If
two- or four-loop Yagis are stacked
vertically, it's often more convenient
to turn the lower ones upside down so
that the mast doesn’t have to pass
through the boom or loops. In this
case, remember to invert the feed on
the upside down antennas so that
they're not fed out of phase.”

You may ask whether the mast can
be placed through a foop Yagi as is
typically done on Yagi antennas. The
answer is yes, but the diameter should
be kept reasonable and the mast
should preferably pass midway be-
tween two loops. Tests conducted by
G3JVL showed a slight gain reduction
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table 2.

fig. 8. This is a polar plot of the typical “E” plane of a 45 element loop Yagi. Other
designs will have similar patterns but with wider half-power beamwidth as shown in

{approximately 0.25 dB) when a large
{2 inch or 51 mm) diameter boom was
passed through the plane of a 23-cm
loop Yagi.

Supports or trusses should be used
to stabilize and strengthen the boom,
especially where ice and snow are
prevalent. This can easily be done by
attaching a piece of tubing between a
point about two thirds the distance out
on the boom and the bottom corner of
the mounting plate shown in fig. 7.
This tubing can have the same or
slightly smaller diameter as the boom.

final performance evaluation

Once the loop Yagi is completely
assembled, it should be mounted on
a mast in a clear area and pointed
away from any local objects. Then the
VSWR should be measured. If it is not
below 1.5:1, bend the first reflector or
the first director closer or further away
from the driven element for a better
match. Sometimes even the second
director can be bent slightly to
enhance VSWAR., If all else fails,
shorten or lengthen the driven element
slightly.

After the antenna is mounted in its
final resting place, the pattern can be
tested. The beamwidth is narrow as
shown in table 2. The first side lobes
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should be at least 10 dB and usually
13 or so dB below the main lobe. If
not, you may have scaled your dimen-
sions improperly.

For reference, see fig. 8, in which
a pattern adapted from an equivalent
13 cm {2304 MHz) 45 element loop
Yagi is shown. The initial data for this
pattern was done on a professional an-
tenna range and supplied to me by
N3CX. The 2304 MHz loop Yagi will be
covered in a paper |'ll be presenting at
the First Annual 1296/2304 MHz con-
ference in Estes Park, Colorado from
September 20 to 22 (see end of col-
umn). Note that the nulls between the
main beam and the side lobes can be
easily used to determine beamwidth,
as described in reference 9.

summary

The loop Yagi is an exciting and
relatively new antenna design that has
been well received as a true performer.
In this month’s column I've tried to
provide some overall background in-
formation on its design along with pro-
cedures for modifying the design for
other frequencies and material sizes to
suit the buiider.

This antenna isn’t a panacea, nor
does it necessarily offer any more gain
than a well-designed Yagi. However,

it's easily reproduced and has much
less wind load than an equivaient dish
of the same gain. Models have been
made to frequencies as high as 3 cm
{10 GHz) with equivalent performance.
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important VHF/UHF events

September 7-8: International Region 1
VHF Contest

ARRL VHF QSO Party
EME Perigee

First Annual 1296/2304
MHz Conference, Estes
Park, Colorado (Contact
WOPW)

September 14-16:
September 16:
September 20-22:

October 5-6: Mid-Atlantic States VHF
Conference, Warminster,
Pennsylvania (Contact
WA20MY)

October 5-6: International Region 1
UHF/SHF Contest

QOctober 9: Peak of Draconids
Meteor Shower predicted
at 0300 UTC

October 15: EME Perigee

October 20: Peak of Qrionids Meteor

Shower predicted at 1100
urTe
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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.

R e FAEE JDR INSTRUMENT
800-538-5000 .. 2 oS TRUMENTS
800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO COURTESY OF NASA.
THE JOR INSTRUMENTS LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES JDR INSTRUMENTS 1S A TRADEMARK OF IDB MICBODEVICES



Thebest DMM inits class
just got better.

The Fluke 80TK.
One innovation leads to another.
Firs! there was the 70 Series, which sel a

new standard for low-cos!, high-performance,

Fluke-quality multimeters.

And now, another first. The Fluke B0TK
K-type Thermocouple Converter. A lempera-
ture measurement device that adds instant
temperature measurement capabilities to the
70 Series DMMs

Or any DMM, for that matter.

Feature for feature, the versatile 80TK is the
most affordable unit of its kind. For quick
comparison readings, it can measure °C or °F
at the flick of a switch. It includes a built-in
battery test. And the availability of 3 Fluke
probes give you the flexibility o measure any
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AND NON-EUROPEAN COUNTRIES X
EUROPEAN HEADGUARTERS 11

form of temperature, from freezer to furnace,
with just one base unit

No other thermocouple converter we know
of offers DMM users so much for so little.
Just $59, including a general-purpose bead
probe.

So even if you don't own a Fluke 70 Series
multimeter, the 80TK will help the DMM

you'e now using measure up when things get ( )

hot. Or cold.
For your nearest distributor, call toll-free

1-800-227-3800, ext. 229, day or nigh!
Outside the U.S.. call 1-402-496-1350, ext. 229

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.
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BOTK SPECIFICATIONS

lemperature Measurement Range

50 1o 1000°C

58 lo 1832 °F
Hattery Lite. 1600 Houts (9V)
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PRACTICALLY SPEAKING ...

by Joe Carr, K4IPV

now that the warranty
has expired. . .

The big day has finally arrived.
After months — or years — of scrim-
ping and saving, you’ve plunked down
a kilobuck or so for a new transceiver.
It's a gleaming engineering marvel with
knobs, dials, and a luminous digital
display. A firm squeeze on the Push-
To-Talk button and your voice projects
instantly and effortlessly around the
world.

But sooner or later, long after the in-
itial euphoria has worn off, you're go-
ing to have to consider what we all
dread: repairing the rig. Repairing elec-
tronic equipment is like buying in-
surance; most of us never give it a mo-
ment’s thought until something cata-
strophic happens. A little planning in
this regard can make the difference
between quick success or being off the
air for weeks while the rig moves
through the repair “‘pipeline.”’

The first time to think about repairs
is while you're unpacking the new rig:
should it have to be shipped back to
the manufacturer’'s or importer’s repair
shop, that original packing carton is
probably the best shipping container
available. Unpack carefully, taking care
not to destroy the carton in your
eagerness to get to the goodies.

You think that’s a bit extreme? After
all, who has room to store that enor-
mous cardboard shipping crate? | called
the repair shop service manager for'a
major mail order seller of ham gear; he
told me that all too often, improper
packing results in shipping damage,
often hidden, that must be repaired at
the owner’s expense before the war-
ranty problem can be examined. Some-

times the shipping damage completely
masks rightful warranty repairs — for
example, a broken printed circuit
board track.

An old grocery carton and three
inches of newspaper are not proper
shipping materials! Nor is it prudent to
use a single wrap of masking tape to
seal the carton; rigs have been “lost
in the mail” because of inadequate
sealing of perfectly adequate shipping
containers. Use two runs of broad
nylon filament tape, wrapped around
the carton in both directions. Top this
off with plastic film tape or paper pack-
ing tape (the kind you have to
moisten). Tape a card with your name,
callsign, address, and telephone
number directly to the rig, just in case
your rig becomes separated from its
packaging.

It's not prudent to ship more than
one item per container. My contact
told me of one fellow who shipped an
in-warranty Kenwood TS-120S in the
same substandard carton as the

12-volt DC, 20-ampere AC power

supply that powers the rig. That heavy
power supply bounced around that
newspaper-lined cardboard box like a
cannonball and mashed the TS-120S
to bits! Unfortunately, because the
damage was caused by improper pack-
ing, neither the shipper nor the
manufacturer could cover the damage.

In general, it's wise to not ship items
such as external power supplies, micro-
phones, telegraph keys, loudspeakers,
headphones and other accessories un-
less told to do so by the repair shop.
Twenty years of working in various re-
pair shops left me with many memories
of lost customer property. If your
transceiver is bad, then ship only the

transceiver. Keep the other stuff at
home. You can be certain that an
authorized repair shop will have an
adequate DC power supply, speaker or
microphone on hand for testing the
equipment.

do you really have a
problem?

In one shop where | worked, our ser-
vice jobs ran about 40 percent ‘NFF”’
— No Fault Found — although some
of the technicians had a more vulgar
way of putting it. That means that the
user diagnosed a fault when none ex-
isted, and the unit was out of service
for no reason at all.

Eliminating the NFF takes a little
common sense. If you suspect a mal-
function, check all connections, acces-
sories, and switch settings. Consult
the troubleshooting chart in the
owner’'s manual. | know it sounds
dumb, but many a ““probable blown
fuse’”” complaint results from the AC
power cord’s being disconnected from
the wall socket.

You’'d be surprised to know how
often a ‘won’t transmit”’ complaint is
traced to a broken PTT wire in the
microphone connector. If your unit
won't transmit, try several operating
modes. If the rig won’t “’push to talk,”
but does work on CW mode, then it's
a fair bet that the microphone is faulty.
Similarly, if your rig will work on VOX
but not on PTT, then the PTT wire is
probably at fault. A little common
sense goes a long way.

| prefer to keep certain accessories
on hand to check my rig; for example,
I normally have a spare microphone.
Because I'm rarely fond of the stan-
dard handheld microphones that come

September 1985 67



HIGH PERFORMANCE

PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems

| R — & 40 to 1000 Mhz - tuned to your frequency
: o e * 5 large helical resonators
* Low noise - High overload resislance
* § dB gain - ultimate rejection> 80 dB
e 10 to 15 volts DC operation
e Size - 16 x 2.6 x4.75" exc. connectors

* FANTASTIC REJECTION!

Typical rejection: Price - $89.95 bipolar w/RCA jacks
+ 600 Khz@ 144 Mhz: - 28dB Connector options: BNC §5. UHF §6
+ 1.6 Mhz@220 Mhz: —40dB N $10

+ 5 - Mhz@450 Mhz. -50dB SUPER HOT! GaAs Fet option $20

. ert’_'l! Ie\leu d i programmed U\.'ll'll.\,lIJtJ[ rr-u .uM |
Mode! ID-1 - $49.95 Model ID-2 w/2 to 10 ule fimer - $69.95

Wa oller a |'<l||\‘-|r‘|r‘ line of transmitiar an 1 receiver strips
and synthesizers for amaleur and commarcial use
Request our free cal 1' |JF'°, hipping .ua stercard and VISA weicome

GI.B EI.ECTRONICS.INC

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

SATELLITE TELEVISION RECEIVER
SEMIKIT

v 130

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 » 133  Tel. 415-724-0587

$300.00
100.00
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The monthly magazine with a natural blending of two
popular hobbies — Ham Radio and Compulers
* Articles on Ham Radio & Mos! Personal Computers
#« Hardware & Software Reviews
+ Various Computer Languages
* Construction Arlicles
+ Much Much More

“.received my moneys worth with just one

issue...”
—J. Trenbick

“.always stop to read CTM, even though
most other magazines | receive (and write for)
only get cursory examination...”

—Fred Blechman, KEUGT

Mexico, Canada

Foreign

(U.S. funds only)

Permanent (U.S. Subscription)
Sample Copy

Circulation Manager
1704 Sam Drive
Birmingham. Alabama 35235
Phone 205/854-0271

Call Sign _
Address ___
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with new rigs, | buy another model —
either a desk mike for the home rig or
a touchtone mike for the 2-meter
mobile rig. It’s a simple matter to squir-
rel away the original mike, or | would
buy a standby replacement mike, to
use in troubleshooting problems later.
Other useful items to have on hand
are a dummy load and RF wattmeter.
Although | now use a Bird Model 43,
a simple $30 VSWR meter is also han-
dy for troubleshooting. In the latter
case, however, the reading is relative
only, so it helps to make a record of
readings and knob settings when the
rig is known to be working properly.
Take the readings with the rig driving
a dummy load, and then record the
readings and the knob settings that
created them. A deflection of 50 to 80
percent of full scale is suitable.

what to fix

Although some ““old timers’ like me,
with 25 or more years in Amateur
Radio behind us, loathe the idea of not
being able to repair our own rigs, it's
nonetheless necessary to recognize
that some problems will inevitably be
“Beyond Capability of Maintenance”’
(BCM). If the rig is BCM, then it needs
to go the service shop.

You have to decide what repairs
you're willing {and able) to undertake.
Part of this decision will depend on the
design of the rig, while part will be
based on the capabilities of your work-
shop test equipment. Another factor
is your personality: if you're fearful of
breaking into your rig, then it’s proba-
bly best to leave that job to others.

Of course, it's also possible to
reduce the fear factor by working
under the supervision of an “Elmer’’
who has repair savvy.

In general, the repair of purely me-
chanical problems with minor controls
(for example, toggle switches or
potentiometers), visible solder joint
problems on printed circuit boards,
and DC power supply problems should
be well within the capability of most
Amateurs. It's also possible to add dig-
ital displays to the list above. If the
design of your transceiver is such that
most assemblies are on removable

PCBs, then swapping boards is also on
the list of “‘can do’s.”

Problems with electronic equipment
tend to recur in individual sets within
a model group. Because professionals
see the same problems again and
again, they soon develop a ‘‘sense’’ for
the symptoms. During my college
years, | worked part-time in an auto
radio shop that supposedly didn’t hire
part-time help. I'd gone into the shop
to talk to the owner, who tried to
ignore me while he worked on a Delco
radio. As we talked, | recognized the
problem and told him — without
touching the radio myself — to go get
a 7281933 trimmer capacitor and
replace the LO capacitor. My point in
telling this story is to encourage you
to call the repair technicians at the
manufacturer's or importer’s facility,
describe the symptoms, and take their
advice. Whatever your problem is,
they’'ve probably seen it before, and
they’ll most likely be willing to help
you.

While you have a technician on the
line, ask whether there are any up-
dates, retrofits, or engineering
changes that would normally be incor-
porated into your rig if it were on the
bench right now. You’d probably be
surprised to know how often manufac-
turers and importers will update equip-
ment returned for repair at little or no
cost to the owner. Such a courtesy
can often eliminate future problems.

tools and supplies

If you don't have a certain minimum
assortment of tools, don't even think
about attempting the repair of your
radio. If you decide to proceed, per-
haps the first thing you’ll need will be
the screwdrivers required for removing
the covers. Be sure to have the correct
size screwdrivers; improperly sized
screwdrivers will tear up both the
screw heads and the screwdriver — or
pop out of the heads and scratch the
cabinet’s paint job.

Many rigs are made in Japan.
Because the bevel angle of Phillips
screws on many Japanese products
differs from that of American-made

Phillips screws, American~-made tools
will turn improperly inside the screw
slots and tear up the screws. This is
one instance in which cheap two-for-
a-buck imported ‘“tool barrel’” screw-
drivers work better than classy $3
models.

You'll also want to have a couple of
soldering devices on hand. For small
work (and PCB repairs), use a 25-watt
to-75-watt pencil iron; for larger jobs
{and wire antennas), use a 250-watt
soldering gun. {(My own Weller D-440
has served for 20 years.)

The choice of solder and desolder-
ing aids are as important as the solder-
ing iron you select. The only type of
solder to use is resin core solder
marked for radio, TV, or electronic
use. | know many experienced hands
will smirk, claiming that this advice is
a useless restatement of the obvious,
but it's necessary nonetheless: every
shop | know occasionally sees a set
that is ruined from the use of the
wrong solder. Don’t use an acid core
solder, “‘plumber’'s solder’” or “in-
dustrial solder.”” All these products use
an acid core that will corrode your
equipment into the junkyard! Use only
resin core solder marked for radio, TV,
or electronic uses. (I prefer either
Kester or Ersin Mufticore brands in
either 50/50 or 60/40 lead/tin
mixtures. ) '

Solder size is also somewhat impor-
tant. For light work on things like IC
pins ar other PCB points, | prefer a No.
22, No. 24, or even No. 26 solder.
Larger work or wire antennas require
a No. 14 to No. 20 size. | keep rolls of
No. 14, No. 18, and No. 24 solder in
my toolbox. Solder isn't cheap, by the
way — so either learn to use it spar-
ingly or get rich and foolish.

Desoldering is a workbench skill that
is just as important as soldering, but
is all too often ignored in Amateur cir-
cles. Several aids available for desol-
dering, especially on printed wiring
boards: desoldering tips, solder
suckers, and solder wick,

e Desoldering tips are special solder-

ing iron (or gun) tips that are shaped
like the pin pattern for the device being
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meet Joe Carr, K4IPV

Licensed since 1959, Joe Carr has
written more than 221 magazine arti-
cles and 41 books on a wide variety of
subjects including Amateur Radio,
computers and computer program-
ming, electronics, mathematics, and
biomedical equipment repair.

Joe began his lengthy and diversi-
fied career as a techician, working
in mobile and biomedical electronics,
communications, and both radio and
television broadcasting. Hewon ISCET
certification in consumer and com-
munications electronics in 1971 and
1973, respectively, and was co-recipi-
ent, in 1977, of that organization's
Technician of the Year Award.

He holds an MSEE from George
Washington University (1981) and is
currently employed as an electronics
engineer in avionics.

Joe's recent books include /nterfac-
ing Your Microcomputer to Virtually
Anything, Designing and Building
Electronic Gadgets (with Projects),
104 Weekend Electronics Projects,
CMOS/TTL: A User's Guide (with
Projects), and The Complete Hand-
book of Radio Transmitters, as well as
The Complete Handbook of Radio Re-
ceivers, all published by Tab Books,
Inc. Other titles — published by Reston
Publishing Company, a division of
Prentice-Hall — include Elements of
Microcomputer Interfacing, Design-
ing Microprocessor-Based Instrumen-
tation, and Elements of Electronic
Instrumentation and Measurement.

Five additional books have been
completed and are awaiting publica-
tion, and six more are “in the works."”’

ham radio welcomes K4IPV aboard.
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desoldered. For example, there are tips
that fit over all 14 or 16 pins of a DIP
integrated circuit. The tip is chucked
up in a soldering gun so that all pins
can be heated simultaneously.

* Solder suckers are vacuum tools
that, when used in conjunction with a
soldering iron, suck melted solder from
a joint. Really fancy (high dollar) sys-
tems are available; these use a vacuum
pump and a pneumatic plumbing sys-
tem that's an integral part of the
soldering iron. Such tools are suitable
for commercial shops or industrial
users. Amateurs and most other users
can get away with less elaborate solder
suckers.

There are at least two types of
solder suckers that are practical for
Amateur applications. One type is a
rubber squeeze ball (something like
those little ear irrigating syringes you
can buy at the drug store) with a nylon
or teflon desoldering nozzle. The other
type of solder sucker is a spring-
powered piston device. The operator
cocks it by engaging the spring, then
places the tip against the molten joint
and presses the spring release trigger.
The solder zips up into the tool, leav-
ing a clean joint. If you buy one of
these devices, be sure to also buy a
spare tip. Worn out tips tend to splash
solder around the PCB a little bit, A
small file or penknife does wonders in
repairing worn-out tips, but a spare tip
is nice to have on hand.

A small collection of other hand
tools is also necessary. You should
have a small pair of diagonal sidecut-
ters, small longnose pliers, mid-size
longnose pliers, wire strippers, several
sizes of nutdrivers, and some align-
ment tools suitable for the type of
radio set that you own. With this last
comment | feel compelled to issue a
stern warning: ALIGNMENT AD-
JUSTMENTS ARE NEVER USED IN
TROUBLESHOOTING! The mark of a
neophyte servicer is the use of the
“diddle stick'’ in troubleshooting. So-
called alignment problems do not oc-
cur suddenly, but typically occur over
a very long period. When alignment
shifts suddenly, it isn’t an ““alignment

problem™ at all, but rather a compon-
ent failure. Alignment causes a certain
amount of wear and tear trauma, so
constant tweeking is likely to add more
faults than it may correct.

You might also want to keep a small
supply of certain service chemicals on
hand. Repair and maintenance jobs
sometimes require cleaning of switches
and potentiometers, so a spray can of
cleaner (Blue Stuff, for example) is
handy. You'll also need a small tube
of either silicone grease or white
grease (Lubriplate is a popular brand),
some heat transfer grease for power
transistors, and a freeze spray for
locating intermittents. For that really
professional touch on equipment with
PCBs, buy a bottle of PCB cleaner
designed to remove solder resins.
Cleaning cabinets can be done with
special cleaners, but they're expensive,
so | always use modest amounts of
soapy water on soft sponges or cloths.

| also recommend that you order the
shop manual for your rig. Most rigs
come with a manual that's fine for
operating (it may even contain a sche-
matic diagram), but not much good for
troubleshooting. The shop manual
must be purchased separately. Some
rigs include a postcard or order form
with the rig's documentation to make
ordering a shop manual easier. In other
cases, you'll have to write to the man-
ufacturer or importer and ask about
the availability of the manual. You
should also consider buying service
aids such as PCB card extenders,
which allow you to operate PCBs out
of the rig for troubleshooting, as well
as patch cords and other items the
company offers to professional
servicers.

conclusion

Repairing commercially made elec-
tronic equipment is not always a diffi-
cult matter better left to professional
repair services. The Amateur with
enough knowledge to pass a General
or Advanced class license examination
should be able to learn the job of
trouble-shooting and repair — even if
under a friendly “Elmer”’ the first time.

ham radio



NOTCH

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 IC-735 is well suited for mobile,
marine or base station operation,

More Standard
Features

Dollar-for-dollar the IC-735 includes
more standard features...FM built-in, an
HM-12 scanning/mic, FM, CW/, LSB, USB,
AM transmit and receive, 12 tunable
memories and lithium memory backup,
program scan, memory scan, switchable

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.

Options. A new line of accessories
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Simplified Front
Panel

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

See the IC-735 at your authorized

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.

is available, including the AT-150 elec-
tronic, automatic antenna tuner and the
switching PS-55 power supply. The

IC-735 is also compatible with most of
ICOM's existing line of HF accessories.

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 75234
All stated specifications are approximate and subject to change without notice of obigation.  All ICOM radios significantly exceed FOC requiations limiting spurious emissons 735485
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AL,NBO ELECTRONICS The new name

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

RF Power Amplifiers

* GaAsFet RX
Preamp

Power Supplies

ALmcn

EL-7300

EP-3030 List $208.00

ELH-730D

ELH-230D
List $156.95
List $89.95
e = EP-860 List $69.00
[ e ELH-2000 ELH-7300
Frequency Range 144-148MHz 144-148MHz 440-450MHz (With Two Maters) (With Dual Meter) (WIth Two Maters)
- Model EP-880
All Mode All Mode All Mode —
! = § ulput Vollage About 10V-15V D.G About 10V.15V D.C Aboul 10V-18V D.C
Modes | (FM SSB CwW) | (FM SSB Cw) } (FM S58 Cw) (With Vollage Adjuster Mu: Voltage Adjuster (WIth Voltage Adjuster
- on rear side) on rear side) on rear side)
ingut P . W-3W 4 1W_.3W t 3w Output Current 26A D.C (Continuous) 5.5A D.C (Continubut) S0A D.C. (Continuous)
Output Power 30w SOwW 30w 30A D.C. (Max) 8.54 D.C. (Max.) 55A D.C.(Max )
- + + ~ T ST (A% Duly yclg
Power Source DC13.8V/45A | DC138V/10A | DCI13.8V/TA Rippin Voll Under 30mV (P-P) (Rat Under 30mV (P-P) (Rat Under J0mV (P-P) [Raled)
T 1 ﬁm ?I mpllon | TT0VK ]ﬁlg THOVE {Hil? T3RVE g;g

J RX—?EE-_AMP (About) | 10dB8 ; 1048 { 15dB Ireult ollucllcm Syaiem | Automatic Curreni Limiiing| Aulomaiic Gurreni Limiting| Aulomalic Currenl LImiling

Input & Output | System shuls down in System shuts down in Systlem shuls down in
500 500 500 axcens of 30 amps oxcess of § amps axcess of 55 amps |
Impedance | i | Dimension [L x W x H) g'ﬂ“"f' [N 'I!\%:xli\‘;'-;!'_
T Weight 10 b B Tba dTbs
m | v
Cckipyorob bl 36°x1.6°%65" | 36"x 16" xB5" | 36°x 167 x7.75"
(WxHx>D)
i : t many others from 655 amps

N/W (About g) 18 0z 24 0z | 2350z

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

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

COMMUNICATIONS

915 North Main Street Washan Mo Souks finast  amsalous madis dead !
A 9 Jamestown, New York 14701  PH.(716)664-6345

MRF454 18, =
MRF455
MRF492

andIC’s
FAST DELIVERY
LOWEST PRICGES

call Toll Free (800) 221-5802

In-depth Invenlory - Industrial & Receiving Tubes
Horo are & doran examples
3-4002
3-5002
5728
811A
61468
M2057
8950
807
6550A
4CX2508
6DJ8
68838
Major Manulacturers Factory Boxed and Full lm ol
Sylvania ECG Replacement Sumcondunms

HEm2 nen @ s

Minimum arder $25 00

Contact us lor all ol your amaleur radio
needs FEATURING

ICOM, AEA, LARSEN, VAN GORDEN
VIBROPLEX, NYE-VIKING, FALCON
COMM, LEADING EDGE. ARARL PUBLI
CATIONS, KAGLOD, HAMTRONICS
PROWRITER, ELEPHANT DISKS
DEBCO, THIONYX o 117

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.
136 Write today for a free sample of his QSLs and DX'ERS MAGAZINE.

Gus Browning, W4BPD < PO Drawer 405 « Cordova, SC 29039

Allgw §3 UPS charge

TRANSLETERQ_NIC INC.
o £

Box H, 1365 39th ST., BROOKYLN, NY 11218

Tel. 718-633-2800/Watts Line 800-221-5802
FAX # (718) 633-4375




ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. isknown as the best value on the
market is no accident, The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E.), an active RTTY user since 1963

Given a cost per unit budgel for the CP-1, Al designed as much performance as possible into the Computer Patch, includ
ing a unique new tuning indicator, referred to by one of our customers as the “Dead Eye Dick™ tuning indicator. Thisindicator
is ideal for RTTY and CW. in that it is both fast to tune and (within 10 Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hzto 3125 Hz without changing
the bandwidth (by varying the Q of the filter) . All this is accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costing a tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination of adjacent channel interference.

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore, have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip-
ment allow factory adjustment for performance to design specifications, Competently designed active filter circuits need not
be adjusted after leaving the factory; however, for specialized use the owner can easily change filter parameters

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old “pro's"” are surprised at the
poor signal conditions under which the CP-1 will still provide good copy

You can now experience the BEST RTTY, CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ™ soft-
ware packages designed for the MARS, SWL, or amateur radio operator, and you will feel a pride reminiscent of what “made
in U.S.A." brought in years gone by. Please do not hold the low price of the CP-1 against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FREE catalog. Better
yet, see your favorite dealer
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a detailed look at probes

From simple to exotic,
these devices
iInvariably affect circuits

Although it's admittedly difficult to get excited
about probes, this article may offer insight into, and
perhaps even respect for, these devices. Despite their
uncomplicated appearance, they’re really much more
than “just a piece of wire with a handle.”

probes load down circuits

Most low- to medium-frequency oscilloscopes have
a 1-Megohm impedance shunted by 8 to 50 pF of
capacitance. Some scopes above 200 MHz have a
50-ohm or both a 1 Megohm and 50-ohm input impe-
dance that is switch-selectable. In either case, when
a scope’s probe is attached to the circuit under test,
this impedance loads the circuit and may alter its
proper operation or even cause it not to work.

Figure 1 shows an attenuator probe and scope in-
put. An attenuator probe contains a built-in voltage
divider. Most typical values of these types of probes
are 10:1 and sometimes even 100:1.

How does the probe affect the input signal? First,
consider what happens to square wave and sinewave
inputs. (With sinewave inputs we're especially con-
cerned with amplitude and phase distortion.) Refer-
ring again to fig. 1, note that the probe and scope in-

CxI0pF

|
’<—PROBE————>|<-SCOPE‘>
INPUT

fig. 1. lllustration of a probe and scope’s input circuitry.

Note: All figures courtesy Tektronix, Inc., unless otherwise noted.

put essentially form an RC divider. Since R1C1 must
equal R2C2 for equal attenuation at all frequencies,
as R1 increases C1 must decrease. The capacitance
at the probe tip can be reduced by going to higher
values of attenuation.

measuring pulsed signals

Referring to fig. 2A, note that if Ry = 200 ohms
and if Cg = 20 pF, then t;q would be limited by the
integration network of R;Cg and would be equal to 2.2
Rg+ Cg or 8.8 nanoseconds in this case. Using a typical
passive probe such as the P6053B (fig. 3) with a 9.5
pF and 10 Megohm impedance then results in the cir-
cuit shown in fig. 2B. (R, has been disregarded
because it is much greater than Rg.) Looking at the
risetime as 2.2 R (Cs + Cp) we obtain 13 nano-
seconds. Mathematically

Ly =1y 13 ns-88ns
t, X 100 = —ggs
C 9.5 pF
“p - Pt
and C. X 100 = 55 pF = 48 percent

Next, let's look at what happens when we use a
P6048 probe (fig. 4) with its 1 pF, 10 kilohm character-
istic. Referring to fig. 2C, note that by using
Thévenin's theorem that t;3 = 2.2 Ry (Cs + Cp,) = 7.7
nanoseconds now. This percentage change is dra-
matically less than that caused by the P6053B.
Mathematically,

.7 - 8.8
7’""%rp $ x 100 = 12 percent change

Interestingly, though, by not degrading the signal
by slowing its risetime, the probe actually modified the
source resistance to decrease the risetime, making it
faster than it should be. This, however, was at the ex-
pense of output amplitude, which decreased to 83.3
percent. Recall that in the first example there was no
change in signal source amplitude when the probe was
applied.

By Vaughn D. Martin, 114 Lost Meadows,

Cibolo, Texas 78108 and Billy W. Davis, 8914 Rich
Quail, San Antonio, Texas 78251
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Rg PULSE SOURCE

-t -

te, £ 22 Rgelg = 88ns

fig. 2A. Typical pulsed signal source.
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fig. 2B. A P6053B probe added to this typical signal
source.
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fig. 2C. A P6048 probe added to this typical signal source.
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These two examples demonstrate that when meas-
uring pulsed or square wave signals, low capacitance
is desired when measuring risetime, but high resis-
tance is more important when measuring amplitude.
Also, selecting a low impedance test point in a circuit
is best when measuring both risetime and amplitude.

Using the same probes and the same circuit, let’s
see how amplitude and phase relationships are affect-
ed when the signal source is a sinewave oscillator.
Refer to fig. 5 and note that we now have a 10 MHz
source; at these higher frequencies, the X, and R, of
the P6053B probe change (see fig. 6). Applying the
P6053B probe to the source, the output voltage drops
to 94 percent of the generator voltage. This represents
a 3 percent drop from the 97 percent output voltage
normally obtained from the source.

Applying a P6048 probe to the same circuit causes
an output voltage of 81 percent of the generator's
open circuit voltage and 16 percent from the unloaded
voltage condition (fig. 7).

Because all probes contain a capacitive element,
phase relationships or shifts will naturally occur. Refer
to fig. 8 and consider an amplifier driven from a 10
MHz, 50 ohm source and having an output impedance

fig. 3. P6053B high-impedance probe.



fig. 4. P6048 low-capacitance probe.

SINE
WAVE
SOURCE
5 E out Rs«2000

—a—0 -
200N K
E Xes Z1825n

Cs soon| X\

20pF N\
fo 4
[OMHZ
. i ]

F 4 '\/Rsai x“?

R

= 8251
E
% Eour = 7 x Xeg ¥ 100 97%

fig. 5. A typical sine wave signal source.
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fig. 6. A P6053B probe applied to this typical source.
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fig. 7. A P6048 probe applied to this typical source.
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fig. 8. (A) Typical amplifier circuit with differing input
and output impedances. (B) Phase shift caused by
applying PB053B probe to the amplifier input. (C) Phase
shift caused by applying P6053B to amplifier’'s output.

of 2 kilohms. Examining the input and output using
two 10 Megohm 10 pF probes graphically shows a 49

degree phase shift difference in the points in the circuit
being examined.

Next, refer to fig. 9. Note that with 1 kilohm, 1 pF
probes the phase difference is now only 2 percent. But
the price paid for this is an attenuation in signal — it's
only 67 percent of the original amplitude.
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application determines probe needed

Here are some general guidelines to follow when
making measurements with a passive scope probe.

* Always check the probe compensation on the oscil-
loscope being used to make the measurement.

* Choose the lowest impedance test point possible to
view the signal.

* When making risetime measurements:

Choose a probe with R and C values as low as
possible.

Scope and probe risetime should be short relative
to the signal risetime.

- Observed risetime is approximately equal to the
square root of the sum of the squares of all rise-
times in the system. These risetimes include that
contributed by the signal source, the probe and
the scope.

* When making amplitude measurements:

For sine wave measurements, choose a probe
that has the highest input impedance at the fre-
quency of interest. Remember, loading error
changes with frequency.

For pulse measurements, choose a probe that has
a large input resistance relative to the source im-
pedance. Input C is of no concern if pulse dura-
tion is about five times longer than the input RC.

active probes

Two prime advantages of active probes include the
following: isolation (provided between the measure-
ment point and the probe cable and scope, allowing
high input resistance and low capacitance to be
achieved) and full bandwidth (obtainable without input
signal attenuation).

Most active probes are compatible with either 1
Megohm or 50 ohm scope inputs without using exter-
nal adapters. When working in the 50 ohm mode, a
50 ohm cable can be used to extend the probe length
without increasing capacitive loading. However, longer
cables will slow the risetime.

A typical active probe such as the Tektronix P6201

in fig. 10 has a probe bandwidth of from DC to 900
MHz with a risetime of 0.4 nanosecond.
To show how much better an active probe is than a
passive probe, let’s go back to the same circuits we've
been comparing and see what happens to the circuit
once the active probe is connected to it (see fig. 11).
Realizing that the P6201 has a 1.5 pF capacitance, its
loading effect is only 8 percent, increasing the pulse
risetime from 8.8 ns to 9.5 ns or mathematically:

9.5-88 _ o
8.8 = O percenl

!r: = .f” w H)O _

ri
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fig. 9. Phase shift caused by applying a P6048 probe to
an amplifier's (A) input and (B) output.

fig. 10. A typical active probe, the Tektronix P6201.

This 8 percent value is a marked improvement over
the 48 percent increase in risetime caused by a 10x
high impedance passive probe like the P6048.

measuring low-level signals

One prime advantage of an active probe is full band-
width at 1x attenuation with minimum circuit loading.
Figure 12 shows that the active probe increased the
risetime from 8.8 ns to 10 ns for a 14 percent change.
Although somewhat greater than the 8 percent change




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-1 in 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

e Normal and Reverse FSK Outputs

e Input AGC

« Direct Coupled Automatic Threshold Control
e Front Panel Squelch

» Discriminator Style Tuning Indicator

e Current Loop Option

* Built-in Monitor Speaker

e Baud Rate Switch

e Improved AM Detector

Brings you the
Breakthrough!
Advanced Electronic Applications, Inc.

P.0. BOX C-2160 * LYNNWOOD, WA 98036
(206) 775-7373 » TELEX: 152571 AEA INTL
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Whether it's for working
your favorite repeater or
working an exotic land,
Yaesu's got the choice in VHF
b and UHF radios
that you need.

In fact, you'll
discover that
our VHF/UHF
line is as diverse
as your oper-
ating needs.

So when you want
to make your VHF/UHF
operation complete,
just look to
Yaesu for the

solution

For your
ha%?m
constantly
raising the
standards in
handheld
radio technol-
ogy. And our

FT-209RH and
our 4-watt 440-MHz FT-709R are
no exceptions.

In fact, you won't find a more
flexible, easy to use HT design
nywhere

S-watt, 2-meter

Each rig gives you a
battery saver that really helps con-
serve your battery power.

Two microprocessors make for
a wider range of scanning func-
tions. And complete storage capa-
bility in each of the ten memory
channels.

Even an optional plug-in tone

encode/decode module is available.

And best yet, these two high-
powered HTs fit very comfortably
in your hand, thanks to an ultra-
slim and lightweight design.

However; if you're looking for
a more basic and
inexpensive

ol

e corner.

Yaejsu’s VHF/UHF

handheld alternative, we've got your
bases covered too

We give you a choice of three
bands of operation: the FT-203R
for 2 meters, the FI-03R for
220 MHz, and the FT-703R for
440 MHz.

Each of these lightweight rigs
features 2.5 watts of power and an
optional DTMF keyboard.

Over land. Our two mobiles give
you a lot of power in very small
packages.

The FT-270RH is a 2-meter;
45-watt rig that conveniently packs
its 45-watt punch into just about
any small space in your car

The FT-2700RH is a 25-watt
FM dual-bander that lets you oper
ate on 2 meters or 440 MHz. Or
combine the two for cross-band,
full-duplex, telephone-style
operation

Either way, both rigs are simple
to operate. You get ten memory
channels. Flexible band-scanning
functions. Dual
VFO capability




Around the worI
ine gets you there.

With a clean, uncluttered LCD dis- restricted neighborhoods.
play for easy readout The FT-726R is a 2-meter;

You don't even have to take 10-watt rig with cross-band capa-
your eyes off the road to determine  bility. To assemble the core of
your operating frequency and your earth station, simply plug
memory channel. An optional voice  in two optional modules, one
synthesizer announces them both for 435-MHz operation, another
at the push of a button on the for cross-band duplex.

microphone You get eleven memories, dual
Also, an optional plug- VO registers, highly versatile may be. Just write us with your

in tone encode/decode scanning functions, and a whole lot  system specifications, and well
recommend the required hardware

board is
=t BB M o rnlEaeEesTe e ! $
available 2 o e e e What's more, you can res

assured that our repeatet
system Is proven and reliable
In fact, its been used exten-
sively in bothamateurand
commercial applications

Yaesu gets you there.

So when youre !'t",':ti}' {0 get

¢ out on VHF/UHE go with
Yaesu. You'll discover a new world
of innovation

more to make the FT-726R a highly
worthwhile investment

Across the world. \\eve got

the world's most popular link

to OSCAR 10, the triband FT726R.  Tie it all togethex Finally, if Y
And talk about DX. You'll be you're looking for a repeater sys-

making worldwide contacts in true tem, we've got |ust the repeater - )
20-meter style. With excellent and intelligent controller that Yaes;ufilectromcs Corporanon
signal quality too you need. (M3) ¢ 407 S
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And better; you can work the WWEIl help fine-tune your sys Y Cincinnati Service Center
world from just about anywhere tem to fit your individual require- 9070 Gold Park Drive. Hamiltan OH 4501
Including apartments and antenna ments. No matter what they (513) 874-310x
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CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-535-5050
** (IN MINNESOTA- COLLECT)

YOU GET MORE “BANG FOR YOUR BUCK™
AT TNT RADIO SALES!

I Kenwood i Mirage § MFJ i Welz

l lcom i KLM H Astron # Azden

I Bencher i Telex Hygain N Alpha/Delta N Santec

i AEA # Nye Viking N Bearcat | KDK
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SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

SPECIAL OF THE MONTH: LARSEN MAG MOUNT 2M % PKG—$36.95

VISA/MASTER CARD : S.A.S.E. FOR OUR
FREE SHIPPING o ]z “BENCH-TESTED" RO T CRCITTIAL. TIvE
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4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)
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fig. 11. A P6201 (10X] active probe added to a typical pulse
source.

of the P6201 (10x), it virtually had no effect at all on
the signal amplitude. But in fairness to the passive
probes, it must be noted that at lower values of source
impedance or with slower risetimes the small differ-
ence in measurement error may not justify the differ-
ence in cost between the active and passive probes.
But in the final selection process it might be advisable
to observe the following general guidelines:

* Full bandwidth is provided with no signal attenua-
tion using the 1X configuration.

* The active nature of the probe provides the high in-
put impedance characteristics of most passive probes
and the low input capacitance of passive probes
designed to work into 50 ohm inputs. These features
yield the best features of both — minimum risetime
and minimum pulse-amplitude error.

* |Impedance selection to permit use with either 50
ohm or 1 Megohm inputs is usually provided.

* Probe length can be extended through the use of
a 50 ohm cable without increasing probe loading.

* Qver-voltage capability is typically provided.
However, to minimize the likelihood of over-voltage,
the highest attenuation configuration should always
be used when probing unknown voltages.

* Dynamic signal range of the active probe is not as
great as that of a passive probe. For example, the
P6201 (1X) can handle signals up to + 600 mV. This
can be extended to + 60 volts using the 100X attenu-
ator. DC offset provides a measurement window of
+ 5.6 volts using the probe alone, with the range ex-
tended to £ 200 volts using the 100X attenuator.
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fig. 12. A P6201 (1X) active probe added to a typical pulse
source.

fig. 12A. The P6042 current probe and accessories.

the current probe

Now let's turn our attention to a measurement tool
often overlooked — the current probe. Current probe
measurements are particularly applicable for high
impedance measurement points where the voltage
probe would significantly alter the circuit charac-
teristics.

The current probe offers the lowest circuit-loading
of any available probe. There is, however, an inser-
tion impedance reflected into the circuit under test,
which consists of a series resistance shunted by a small
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e SPI-RO MANUFACTURING, INC
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§ VOLUTION IN RF P.A.’S
JACS
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* Receive preamp option, featuring GaAs 1412 144-148 [160 | 30 <
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e Thermal shutdown protection incor- 35 5] o005 (130 | 40
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S 12 3 &\i d 5 2als g [& rT - ,.
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¥ htis 5 Ibs TE P.O. Box 25845
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SYSTEMS 0y 478-0591
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THE ARRL
ANTENNA
COMPENDIUM

Because of space limitations in QST, we
don't have room to run all of the good
antenna articles that are submitted. The
solution to this problem? THE ARRL AN-
TENNA COMPENDIUM! You'll find 178
pages packed with new material on
quads, loops, log periodic arrays, other
beam antennas. multiband antennas,
verticals, reduced size antennas, plus
such interesting topics as. Mr. Smith's
'‘Other” Chart and Broadband Rigs,
Available Power, SWR and Loading; Bal-
uns: What They Do and How They Do It;
The Horizontal Dipole Over Lossy
Ground, and Antenna Polarization
Copyright 1985. Paperbound: $10.00 in

the U.S.. $11 00 elsewhere
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225 MAIN ST
NEWINGTON, CT 06111




fig. 13A. Examples of closed-core head current probes.

inductance which is associated with the inserted impe-
dance of the current-sensing unit in the probe head.
The P6042 current sensing probe is a DC to 50 MHz
device with insertion impedance of 0.1 ohms at 5 MHz,
(fig. 12A). Therefore, to realize an amplitude measure-
ment error of no greater than 2 percent the signal
source impedance should be 50 times the insertion im-
pedance or 5 ohms in this case. But let’s take a closer
look at this head. It uses a Hall Effect” device to yield
tilt-free display of the current waveform. This also sup-
plies the DC and low frequency information to the

‘The Hall Effect describes the phenomenon of what happens when a con
ductor through which a current is flowing is placed in a magnetic field: a
difference in potential (the Hall voltage) is generated between the two op
posite edges of the conductor in the direction perpendicular to both the field
and the current

fig. 13B. Examples of split-core head current probes.

P6042 ampilifier. In this amplifier, this low frequency
information is combined with the high frequency com-
ponent of the signal to yield the output.

Another consideration in using current probes is the
capacitive loading from the probe to the circuit. The
coupling — the only shunt loading placed on the cir-
cuit by the probe — will vary according to the size and
type of wire or current conductor. For example, while
a No. 20 AWG wire will show approximately 0.6 pF,
a No. 14 wire will have approximately 1.5 pF. The
majority of capacitance occurs between the shielding
and the current sensing unit. This can be minimized
by using the probe ground lead when working with
large voltage swings of high-frequency signals.

There are two types of current probes (figs. 13A
and 13B): the closed-core unit, in which the wire is
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threaded through the head and the split-core unit,
which provides for a portion of the core to slide back,
allowing the current-carrying lead to be inserted with-
out breaking the circuit.

A different set of terms is used to describe the oper-
ational characteristics of a current probe than is used
with a voltage probe. The most important parameter
is the Amp-Second Product, which is directly related
to the flux saturation of the transformer core. Effec-
tively, the Coulomb* charge (one volt is the potential
difference between two points in an electric circuit
when the energy involved in moving one coulomb of
electric charge from one point to the other is one joule)
under one pulse is integrated to determine whether
it will place the current transformer into saturation.

The following are general considerations related to
current probe use:

¢ The current probe can be considered complemen-
tary to the voltage probe in that while the voltage
probe requires low impedance points for accurate
measurements, the current probe requires higher im-
pedance points.

* The current probe exhibits lower loading than any
voltage probe. This generally implies minimum signal
amplitude attenuation and minimum risetime inac-
curacies.

* \Where information on current supply requirements
is needed, primarily current into capacitive elements,
the current probe is almost a necessity.

a more exotic probe

The last type of probe to be considered is the
sophisticated, cleverly designed HP5363B time inter-
val probe (fig. 14).

An electronic counter works on a simple principle
in the time interval mode. First, any frequency counter
has a main gate that when opened, allows pulses from
an extremely accurate quartz crystal oscillator to be
counted and accumulated in a counting register. The
main gate remains open and the register keeps count-
ing the crystal’s frequency as long as a measurement
is being made. In the time interval mode, there is a
finite elapsed time between two events. These two
events, the START and STOP events, take the form
of the two independent inputs on a frequency counter.
The problem arises when the two channels (the
START and STOP inputs) have unequal delays
through their probes, cabling, and input circuitry. Also,
a counter's input circuitry has been designed for opti-
mum performance at detecting zero crossings. This
makes the measurement of risetimes, propagation de-
lays and slow rates very difficult because its limited

w
*A Coulomb is mathematically equal to v or on@ joule divided by one volt
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fig. 14. The HP5363B time-interval probe. (Photo courtesy
Hewlett-Packard.)

trigger range is typically +1 volt or less. A slight un-
certainty or ambiguity in the exact triggering point
results.

The HP5363B time interval probe can be very useful
in this situation. The user goes through a procedure
that basically involves grounding the probe to be cali-
brated and pressing a front panel switch. This action
causes the reference voltage, V,, to move up or down
in a stair-step fashion in very precise 1 mV steps until
the device triggers. Knowing the exact value of Vg
helps and the dynamic range of this probe is +9.99
volts to —9.99 volts and is presettable in 1 mV steps
by the thumbwheel switches on the front panel. This
probe eliminates the need for attenuators and allows
more accurate measurements nearer the top and bot-
tom of waveforms than would be possible without this
device. The probe also has a pullable engaging type
switch that adds 10 nanoseconds to the measurement
to compensate for less than ideally matched input
channels. Naturally, though, this 10 nanoseconds has
to be added to the final reading if you engage this
feature on the time interval probe.

conclusion

The judicious selection of a probe results in more
accurately derived readings, and this enhanced accur-
acy will be evident in both more precise amplitude and
phase measurements with a passive scope probe and
more accurate current measurements with an active
current probe. And if you have to make very precise
time interval measurements (stop-to-start intervals, for
example,) between events using a frequency counter,
you now know of an accessory for the frequency
counter’s probes that minimizes and nulls out the dif-
ferences in each channel’s probe and its input circuitry.

ham radio



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.

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 phenominal 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 YOUR RIG !

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

A single 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 dc adaptor (13.8 VD()

~\

Y
gpacketer ™m PRICES: IPT COMPLETE $995
Box 835, Amherst, NH 03031 PRINTER $349
(603)-673-6630 DC ADAPTOR $125

@ TNC(BOARD ONLY) $294

More Details? CHECK —OFF Page 158 ' v 183 September 1985 [[[§ 87



JPC/AZDEN

4000 SERIES
FM TRANSCEIVERS

1
1

COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

« WIDE FREQUENCY COVERAGE: PCS-4000
covers 142.000-149.995 MHz in selectable steps
of 5 or 10 kHz. PCS-4200 covers 220.000-224.995

e MHz in selectable steps of 5 or 20 kHz, PC5-4300

N covers 440.000-449.995 MHz in selectable sleps
of 5 or 25 kHz, PCS-4500 covers 50.000-53.995
MHz in selectable steps of 5 or 10 kHz. PCS-4800
covers 28.000-29.990 MHz in selectable steps of
10 0r 20 kHz.

= CAP/MARS BUILT IN: PCS-4000 includes cover-
age of CAP and MARS frequencies.

« TINYSIZE: Only2'H » 5.5"W x 6.8"D. COMPARE!

« MICROCOMPUTER CONTROL.: At the forefront
of technology!

- UP TO 8 NONSTANDARD SPLITS: Ultimate ver-
satility. COMPARE!

- 16-CHANNEL MEMORY IN TWO 8-CHANNEL
BANKS: Retains frequency and standard simplex
or plus/minus offsets, Standard offsets are 600 kHz
for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for
PCS-4300, 1 MHz for PCS-4500, and 100 KHz for
PCS-4800.

« DUAL MEMORY SCAN: Scan memory banks
either separately or together. COMPARE!

- TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. Scan the two
segments eitherseparately or fogether. COMPARE!

- FREE AND VACANT SCAN MODES: Free scan-
ning stops 5 seconds on a busy channel; auto-
resume can be overridden if desired. Vacant
scanning stops on unoccupied frequencies.

- DISCRIMINATOR SCAN CENTERING (AZDEN
EXCLUSIVE PATENT): Always stops on frequency.

» TWO PRIORITY MEMORIES: Either may be
instantly recalled at any time. COMPARE!

» NICAD MEMORY BACKUP: Never lose the pro-
grammed channels!

+ FREQUENCY REVERSE: The touch of asingle
button inverts the transmit and receive frequencies,

THE 4000 SERIES

anRAa
e BDOE ~
mm I'!!ILEJE!F_'! At

PCS-4300 70-cm FM Transceiver

| AZDEM ==

PCS-4800 10-m FM Transceiver
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EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED
AMATEUR-WHOLESALE ELECTRONICS

8817 S.W 126th Terrace. Miami, Florida 33176
MANUFACTURER

JPC AzDEN

Telephone (305) 233-3631

JAPAN PIEZO CO., LTD.
1-12-17 Kamirenjaku. Mitaka, Tokyo. 181 Japan

10 METERS & DOWN

EXCLUSIVE AYEAR LIMITED WARRANTY! COMPARE!

no matter what the offset.

« ILLUMINATED KEYBOARDWITH ACQUISITION
TONE: Unparalleled ease of operation,

+ BRIGHT GREEN LED FREQUENCY DISPLAY:
Easily visible, even in direct sunlight.

« DIGITAL S/RF METER: Shows incoming signal
strength and relative power output.

+ BUSY-CHANNEL AND TRANSMIT INDICATORS:
Bright LEDs show when a channel is busy and
when you are transmitting.

« FULL 16-KEY TOUCHTONE" PAD: Keyboard
functions as autopatch when transmitting (except
in PCS-4800).

+ PL TONE: Opticnal PL tone unit allows access to
private-line repeaters, Deviation and tone frequency
are fully adjustable.

» TRUE FM: Not phase modulation. Unsurpassed
intelligibility and audio fidelity.

+ HIGH/LOW POWER OUTPUT: 25 or 5 walts
selectable in PCS-4000; 10 or 1 walt selectable in
PCS-4200, PCS-4300, PCS-4500, and PCS-4800.
Transmitter power is fully adjustable

= SUPERIOR RECEIVER: Sensitivity is 0.2 uVor
better for 20-dB quieting. Circuits are designed and
manufactured fo rigorous specifications for excep-
tional performance, second to none. COMPARE!

+ REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up/down manual scan, and memory
address functions may be performed without
touching the front panel! COMPARE!

» OTHER FEATURES: Dynamic microphone, rugged
built-in speaker, mobile mounting brackel, remote
speaker jack, and all cords, plugs, fuses, and
hardware are included

« ACCESSORIES: CS-7R 7-amp ac power supply,
CS-4.5R 4.5-amp ac power supply, CS-AS remote
speaker, and Communications Specialists $5-32
PL tone module

- ONE YEAR LIMITED WARRANTY!

TOLL FREE...800-327-3102
Telex: B0-3356

Telex: 781-2822452




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

N
E

=
W W

With an amazingly low price, the all new PRIVATE PATCH lll is the most
powerful personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH Il does it all! There are many new and important
features which were formerly only available in our top commercial
models.

With a flick of the new connect switch you can patch your friends on the repeater into
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 down
and relax. PRIVATE PATCH Il will disconnect automatically.

The new CW ID 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, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW ID chip is free.

PRIVATE PATCH lll 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. and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH Il to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do
not have to dial “I" first. A secret five digit code disables the toll restrict for one toll call.
Re-arm is automatic. X

Additional new features: MOV lightning protection — Three digit access code (eg.x93)
— 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
Milwaukea W1, Wickiitte Oh, Culver City CA, Reno NV

Orlando FL, Glearwater FL. MIAMI RADIO CENTER CORP.
Las Vegas NV 3

Miami FL
e L ATONY MIKES ELECTRONICS
Antonia Ta F1. Lauderdale, Miami FL
ERICKSON COMMUNICATIONS  N&G DISTRIBUTING CORP.
icago IL Miami FL
HAM RADIO OUTLET
Anaheim CA, Burlingame CA, PA;.‘LECSE.:G;:EEHING
Oakland CA, Phoenix AZ
San Diego CA, Van Nuys CA THE HAM STATION
PR A Evansville IN
Los Angeles CA, Anaheim CA, ~ CANADA:
Butler MO DOLLARD ELECTRONICS

Vancouver, BC

(213) 373-6813 v 102

CONNECT
SYSTEMS
INCORPORATED 23731 Madison St., Torrance, CA 90505



The Right Source

PRODUCT IN STOCK

FROM OVER 100 MANUFACTURERS

MG ATELLITE RECEIVING SYSTEMS
MN\N/HF & UHF COMMERCIAL Z2-UWUAY
qeT\v/'s O VCR'S Yk AUDIO SVYSTEMS

KSMALL PARTS  ACCESSORIES * CABLE

INTRODUCING THE NEW MAXON RD-1 STATE

OF THE ART RADAR DETECTOR. ONLY $99.00

el

- pERA——

RD-15:22% 0r

DUALSUPERHETERDIYNE &

maxon

MKOCOMPETITIVE PRICING
<PODEALER TRAINING
I HOUWLSE SERVICE

M TECHNICAL ASSISTANCE

LEWIS ELECTRONICS

FP.0O. BOX 100 WEST ELM ST.
HUMBOLDT: TN 38343

(901) 784-2191
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ham radio

“l have seen the future
— and it works’'™

It may be that Amateur Radio is
undergoing a technical revolution as
great as those revolutions brought
about by the switch to single sideband
and to VHF repeaters. Both develop-
ments changed the face of Amateur
Radio within a few short years. Ama-
teurs of the 1940s would be astounded
if they were magically transported
through time to visit a modern Ama-
teur Radio station.

The microcomputer is leaving its
mark on Amateur Radio today. Last
winter, for example, the first 20-meter
SSB computer controlled contacts
were made via a VHF/UHF repeater
and remote link (fig. 1). The heart of
this unique communication circuit was
the newly-developed Shackmaster®
station control unit (fig. 2) developed
by Ed Ingber, WABAXX, and his
associates at Advanced Computer Con-
trols, Inc., of Cupertino, California.

The Shackmaster is a station acces-
sory that permits remote control of a
home station via digital command
given over the air or via a telephone
line. In the case I'm talking about,
N6IPE (Don Melchoir), controlled his
14 MHz SSB station via a remote VHF
radio link. And this is complete —
receiver and transmitter band scan-
ning, mode changing, band changing
and on/off control — just as if the
operator were sitting at the station
console!

*John M. Reed, 1920.

TECHNIQUES /. 577

crossband linking

Imagine yourself driving along the
highway. Your vehicle is equipped
with two FM transceivers, one on the
440-MHz band and the other on the

1296-MHz band. At the moment you're
listening on 443.875 MHz, which is the
output frequency of the hill-mounted
repeater. The down-link is 443.875
MHz, and an FM receiver at the
20-meter home station is listening to

20 METER BEAM

/

400/0

ANTENNA

SELECTOR

TRANSCEIVER

440 MHz
REPE ATER 00
z
-
o
§ e
N
2 2=
Q (=
© 2
1.2GHz °
I
REPEATER
440 1z
TRANSCEIVERS
MHz GHe

— SHACKMASTER

OR TELEPHONE LINE

COMMAND
ENCODER

fig. 1. The Shackmaster supports voice, frequency and mode control of 20-meter
transmitter via two UHF links through repeaters. In the N6IPE experiments an ICOM-
751 computer-controlied HF transceiver was used. Instructions are loaded into memory
circuits of transceiver. DX to date includes Guam, Kwajalein, and Venezuela.
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fig. 2(A). Shackmaster 100 Station Controller® allows operator to control home station over
the air or over the phone lines. Unit ties together home equipment and allows deposit of

electronic messages in its “mailbox."”

this channel. This link provides the
two-way voice channel. The 1296-MHz
channel is provided for frequency con-
trol of the home station and for
transmit-receive control. Everything's
ready for operation.

Via the 1296-MHz link, you key the
command “HF LISTEN" by sending
your individual code number plus 74.
You now key in 3 and the "SCAN UP
SLOW" command starts the trans-
ceiver to slowly tune up the band. To
“STOP SCAN," you key in 2 and to
scan down, you key in 7. Other com-
mands allow fast scan up or down,
and frequency jumps of 20, 100, and
500 Hz. The keyed command 5 allows
you to shift to the auxiliary VFO, which
can be programmed separately.

Now you've tuned in the signal you
wish to call. As soon as the opportun-
ity presents itself, you pick up the 440
MHz mic, key in *75and call. To return
to listen, you key in 5.

When the contact is finished, you

X __T.,"‘ -'-‘|—1'

| VNF/UNF
HF TRANSCEIVER
| TRANSCEIVER

FTRANSCEIVER

T T . ¥ £ ' 1
e AUD Py ICOS) FREQ/ AUD pPry cOS) (FREQ AuD PTr ICOSI{(FRED
o — L T — MODE NODE MODE
|
PHONE
| SHACKMASTER PHONE
LINE
o— 1 rOWER 4 rowen
PACK RE-232 RS- 233 WITCHE S EOS
|
] i
MiSE READ M5GS POWER
Mic SPEAKER GD=15%30 PERIPHERALS LOAD MSGS reanswt
SHACKPATC W PHONE
ANSWER W IGOING M5GS

fig. 2(B). Block diagram of Shackmaster.

NCOMING MSGS

— — — — —_— p——
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fig. 3. Test setup for measuring audio response of transceiver.

decide you want to see what's com-
ing in from the west. A beam heading
of 270 degrees will do the job. You key
in *4 to actuate the rotator, followed
by 270. Your antenna is now aimed
west.

All this may sound very complex and
confusing at first, but it quickly
becomes second nature and provides
an enormous amount of control capa-
bility with a touchtone pad.

The home station makes use of a
computer-controlled transceiver,
broadband linear amplifier and com-
puter-controlled antenna tuner. In the
case of N6tPE, the transceiver was an
ICOM-751, the linear amplifier was an
ICOM 2KL solid state, broadband
device, and the antenna tuner was an
ICOM-ATS00. The IC-751 was run in
the memory mode and the various
commands were loaded into the
memory.

As you become experienced with
the system, you can query the Digital
Voice Synthesizer, which will tell you
the frequency the 20-meter equipment
is tuned to. The capabilities are infinite.
Too much QRM on 20 meters? Key

72400 on the touchtone pad and
you've instantly QSY’d to 7.240 MHz.

And finally, when you get to your
destination and leave your mobile rig,
you can still activate your home sta-
tion via the telephone line!

Well, it all sounds like lots of fun. No
doubt you’ll be hearing more and more
remote-controlled, computer operated
stations on the HF and VHF bands
during the coming months. The day
when two computers talk to each
other is not far away in the amazing
world of Amateur Radio.

audio response revisited

In my April column | discussed some
of the variations in the audio response
curve of some representative SSB
transceivers. The conclusion was that
the passband of some of them left
much to be desired. Recently Tiff,
W6GNX, had the opportunity to run
anaudio passband check on three more
HF transceivers: the Kenwood TS-
830S, the TS-930S, and the new TS-
940S. The test was accomplished by
injecting an audio tone into the ““phone
patch’’ port and measuring the power

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30 MHz 12V (* = 28V)

P/N Rating Each  Match Pr.
MRF406 20w $14.50 $32.00
MRF412,/A sow 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 §5.00 125.00
MRF433 12.5W 12.00 30.00
MRF435* 150W 42.00 90.00
MRF448,/A ow 12.50 30.00
MRF450,/A 50w 14.00 31.00
MRF453,/A 60W 15.00 35.00
MRF454,/A 8ow 16.00 36.00
MRF455,/A 60W 12.00 28.00
MRF458 8sow 20.00 46.00
MRF460 60W 18.00 42.00
MRF464* sow 25.00 60.00
MRF466* 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 90w 18.00 40.00
SRF2072 75W 15.00 33.00
SRF3662 110W 28.00 60.00
SRF3775 75W 15.50 34.00
SRF3795 85wW 16.50 37.00
CD2545 50w 23.00 §2.00
SD1076 7oW 17.00 40.00
SD1451 s0wW 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  136-174 14.00 -
MRF224 40W  136-174 13.50 32.00
MRF231 3.5W 66-88 10.00 —
MRF234 25W 66-88 15.00 39.00
MRF237 4W  136-174 3.00 -
MRF238 30W  136-174 12.00 —
MRF239 30W  136-174 15.00 -
MRF240 40W  136-174 18.00 -
MRF245 80W 136174 28.00 65.00
MRF247 75W  136-174 27.00 63.00
MRF250 50w 27174 20.00 46.00
MRF260 5W  136-174 7.00 -
MRF261 10W  136-174 9.00 —
MRF262 1SW  138-174 9.00 —
MRF264 30W  136-174 13.00 -
MRF607 1.75W 136-174 3.00 —_
MRF641 15W  407.512 22.00 -
MRF644 25W  407-512 24.00 54.00
MRF6846 40W  407-512 26.50 59.00
MRF848 60w 407-512 33.00 69.00
2N38668* 1w 30-200 1.25 -
2N4427 1w 136-174 1.25 -
2N5591 25W  136-174 13.50 34.00
2N5642* 20w 30-200 13.76 34.50
2N5945 4W  407.512 10.00 —
2N5946 10W 407512 12.00 -
2N6080 4W 136174 6.25 —
2N6081 15W  136-174 7.50 -
2N6082 25W  136-174 8.90 —
2N6083 30W  136-174 9.30 24.00
2N6084 40W  136-174 1.75 28.50

TMOS FET

MRF134* 5W 2200 $10.50 -
MRF137* ow 2-200 22.50 -
MRF138** 30w 1.5-150 35.00 -
MRF150** 150W 1.5-150 80.00 -
MRF172* 80 2:200 85.00 -

Selected, matched finals for Kenwood, Yaesu.
lcom, 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: (619) 744-0728

OUTSIDE CALIF. ORDER DESK: 800-854-1927

1320-16 Grand Ave., San Marcos
California 92069 (619) 744.0728
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424B ... ...

AQP-1

KY34XA ... ...
432-20LBX.............
432-30LBX.............

6BTV ...

AVANTI2M ............

HI-Q BALUN.
KENPRO

KR400....... [
KR50Q .................
KR60O .................

KR5400 . .

... 275.00

... 275.00
... 96.00
.... 89.00

.... 3500
.... 46.00
.... 69.00
... 75.00

... 329.00
.... 475.00
.... 64.00
.... 9000
.... 109.00
.... 149.00
.... 77.00
.... 8500
.... 8900
... 115.00

.... 18500

... 289.00
... 69.00

199.00
255.00

75.00

137.00

450.00

102.00
44.00
44.00
55.00

2900 N.W. VIVION ROAD
KANSAS CITY, MISSOURI 64150

816-741-8118

CALL TOLL FREE
1-800-821-7323

VISA AL OD L WELCOME

MAa

v 188

40’

(12.2M)
i

377-ohm resistor in RL network.

fig. 4. The modified Australian monopole covers 3.5-17.5 MHz. Original design used

200 OHM

output of the transceiver as the tone
was swept across the audio passband.
Sufficient instrumentation was used so
that the tone level was constant and
the transceiver always operated in the
linear mode. The results are shown in
fig. 3.

The TS-830S and TS$-930S both ex-
hibit the characteristic “‘bumpy’’ audio
response common to that derived from
a multi-pole filter that controls the
passband. (Compare the curves with
that run on the FT-980, as shown in
the April column).

Now observe the passband curve of
the TS-9408S; it's nearly devoid of the
fitter "humps’’ and shows a nearly flat
frequency response from about 700 Hz
to 2300 Hz {less than 1 dB variation).
Of interest, too, is the enhanced high-
frequency response of both the TS-

930S and TS-940S, as compared to
the TS-830S.

On-the-air tests of all three trans-
ceivers over a period of time showed
that it was easy to distinguish the
TS-830S from the other two trans-
ceivers. It just didn’t sound as clear
and penetrating, even though the
same microphone was used for all
tests.

1t was even more difficult to differ-
entiate the TS-930S from the TS-
940S. | could do it because | knew
what Tiff's voice sounded like in per-
son. But the on-the-air difference was
marginal.

In any event, the audio passband of
the TS-940S is a step in the right direc-
tion. As AG6K said, ‘‘Perhaps we can
now stop sounding like Donald Duck
on the air!”



IN stock now

[uxaR' @550

A high performance 4 GHz, 70 MHz input
receiver featuring programmable video
and audio, hand held remote, four dif-
ferent audio systems, switchable audio
bandwidths, built-in RF modulator, two
speed scanning modes and built-in stereo
processor.

,,,,,,,,,,,,,

-
»»»»»

Mttt e T

R
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Mark2"

Offers independent channel selection for
multiple TV sets from a single antenna, with a
selection of up to 24 individual channels from
a single satellite. The Mark 2 also features
individually programmed audio, automatic fine
tuning control. fine tuning storage, special
function switches and built-in stereo processor.

AR A A s s s T ITTESRTITTIRRLESSS

SIKANTIC FA e e -

Offers versatility and quality performance includ-
ing fine tuning and video, automatic audio and BT BEEE L2

video digital memory, automatic polarization and

four programmable audio modes. w
The Northeast's Leading Distributor

Sales and Marketing Assistance
Satellile F . .
Factory Authorized Service
Video !

/1 Services Professional Training Seminars

Co-op Advertising Support
Automated UPS Shipping

Satelhite Video Satellite Video Satellite Video Satellite Video
Services, i serviges NH, Ine Services PA . Ing Services WNY, Ind
RR #1, Box 85-S5 RFD #2, Harriman Hill Rd. 317 E. Pleasant Valley Blvd East Avenue Extension
Catskill, NY 12414 Raymond, NH 03077 Altoona, PA 16602 Hornell NY 14843
518-678-9581 603-895-3182 814-942-5003 607-324-3435
800-528-DISH - National 800-448-0012 - National B00-242-3860 - PA Only 800-641-0018 - NY Only
800-831-DISH - NY Only B800-367-8899 - National 800-831-1134 - National
Uniden M/A Com Norsat Gensal Houston Tracker Winegard Conifer Laux Orbitron Kaul-Tronics

More Details? CHECK —OFF Page 158 v 104 September 1985 95



@- KENWOOD YAESU

Regular SALE
T5-9408/AT $1995.00 Call Regular SALE

IC-735 New, compact HF Transceiver .
IC-751 9-band Xcvt/ 130 MHz Rcvr $1399.00 Call [l T3 S30S/AT $I-00 - - $165900 Call

IC-T45 9-band Xcvr/ 1-30 MHz Rovr $ 999.00 Call

IC-271 K 100w 2m FM/SSB/CW Xewr $899 Call
IC-271A 25w 2m FM/SSB/CW Xcvr. $699.00Call o ~ $ 89900 Call
10-471A 10w430-450 SSB/CW/FM Xowr $ 799 Ol}call> "=

B3 TR-2600A Cal |
IC-02AT Call = FT-209RH Call
IC-04AT Call S TH-21A c“"§ FT-709RH Call
o™
|}
e

TH-21AT Call
TH-41A  Call
TH-41AT Call

S22 | FT-203RH Call

FT-103R Call
FT-703R Call

IC-2AT Call
IC-3AT Call
IC-4AT Call

FRG-8800
GENERAL
COVER RCVR

THIS MONTH’S MIRAGE AHERITROR
SPECIAL . AL-80

FREE PB-26
with the purchase ol a TR-2600A

FREE PB-21
with the purchase of a TH-21AT

IC-04AT Yaesu FT 709H

Call for special pri

“’c'"iuc?“ ®@AMATEUR @€TWO WAY @MARINE
(W @CELLULAR MOBILE PHONE®SCANNER

+ Free U.P.S. Cash Order
(Most Item, Most Place)

+ Shoppers, call us last, save $$
* SE HABLA ESPANOL

» 189
A THRU SOFTWARE
’ Ll -
A Rsav ey AX.25 Protocol By Bob Richardson, WAUCH
- e |
% 4 You tan get on Packe! Radw two ways One 15 with 3 sophishcated —black
f box' The other 15 by making your compuler acl hke a “black box by pro
ng high level machine |a e code WALEH b filter
AMNEC EPU 202 24 DB GAIN UHF/VHF/FM III'IJ:KIT‘:[:IP‘MIH“I:QT ;pr?n:mu:rm the F.h:m I"I:l::]l‘u'lkl‘x B0 Modets 1 ‘1‘ m::-! Il:lld
UHF VARACTOR TUNER ANTENNA/LINE AMPLIFIER puter (Model 4 works with Model 3 disk while in Model 3 mode)  This book
has twelve chapt [T} L fi that tak tep by step through
REC. CHANNELS 14 — B3 AUV-724 rl:- ||rr|r:.. :;U:!rnil:]‘ ~,nu:I||UH||I|4::I:|Jr|:_|I I:lrir .‘Idi.u‘r!\.: :‘l'l;l1e!nliuul\r|l \llmmalllnn
ANTENNA INPUT 75 Ohm y it @ usuable formal and then o decode the nformation
750 e 1984 3 1
$12.95 $11.50 eacH S Ohm in and out ~ 146 o ! n][.p,] id eiilion -
EACH 100 & OVER S19 50 eacH 1/817.50 eacwH w PROGRAM NOW AVAILABLE IN DISK FORM
RE-MI Model 1 Disk $29.00
ccssory P.O. BOX “r.s_ HAWTHORNE, CA 902%0 Please add $3 50 RE-MIII Model Il & 4 Disk $29.00
¥ & LEPHONE (213) 1241873
wE ACCEPT MONEY OROER. VIEA. MASTERCARD for thpplng RE-BD SPECIAL BODK AND DISK $49.95
PERSONAL CHECK ORDERS HELD 10 DA YS NO COD (Specity disc, Mod | or Mod  [l) SAVE 52
Vo ADD 31 30 for Shippimg & Handling CA Resdenn ADD A%% TAX
radio..... BOOKSTORE
GREENVILLE NH D3048 (603) BTR- 1441
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fig. 5. “All-band” antenna patterned after G5RV design. Angles between wires is not

the “Australian monopole”’

iIn my April, 1984, column | de-
scribed a wideband monopole an-
tenna. Recently | received a letter from
Tom, KA2APX, who has built and
used it. He says, “’I've had several hun-
dred hours operating time on the an-
tenna and am very pleased with the
results. I've seen a received signal in-
crease between 12 to 15 dB, as meas-
ured on an SP-600 S-meter as com-
pared to an inverted-V at resonance.
Incoming signal strength has been
good overall, with VK and ZL signals
running reasonably well above the
noise floor on 75 and 160 meter SSB.”’

Tom is using a 100-watt, 250-chm
resistor in the antenna network and a
60 inch diameter cage instead of a 72
inch one. He concludes, ‘“Many sta-
tions, whom | regularly contact, have
indicated an interest in the antenna
because of its compact length, radia-
tion efficiency, and bandswitching
ease.”’

Recently Amateur Radio, the publi-
cation of the Wireless Institute of Aus-
tralia described a new version of this
interesting wideband antenna. The
description was written by Ron,

VK3AFW; the general layout of the
antenna is shown in fig. 4. It's a kite-
shaped, three-dimensional affair,
about 40-feet high, that could be
suspended from a single pole with
crossarms to support the widest part
of the structure.

The upper and lower portions of the
antenna are connected with a simple
R-L network. Experience has shown
that the resistor should be noninduc-
tive and have a power rating equal to
about 10 percent of the power output
of the transmitter.

The feed point resistance of the
antenna is about 200 ohms, so a 4:1
balun is used to match a 50-ohm trans-
mission line. The frequency range of
the antenna is 5:1, so this design
should presumably cover the range of
3.5 MHz to 17.5 MHz. Ron has found
that bumps in the SWR response
curve can be moved about or elimi-
nated by varying the value of the shunt
resistor in the antenna network.

As with any vertical antenna, a good
ground system is required, although
VK3AFW reports good results when
using only a single 6-foot ground rod.

The whole family of so-called *Aus-

tralian”” antennas (dipole and mono-
poles) was covered in a technical
paper, “‘Low Profile Radiator for HF
Surface and Skywaves,” by R.R.
Treharne, published in the /RRECON
Digest (Melbourne, Australia, August,
1981).

It would seem to me that an antenna
of this type — one that could be pack-
aged like an umbrella, capable of being
opened and erected by one person —
would make an excellent portable
antenna for military or commercial use,
and represent an interesting challenge
in experimental design for Radio
Amateurs.

a simple "“all-band’’ antenna

In my February column | discussed
the so-called G5RV multiband antenna,
which is very popular in Europe but not
as well-known in the States. In brief,
it's a 102-foot (31.09 meter) wire,
center-fed with tuned feeders and a
Transmatch,® or other form of antenna
tuner.

I understand many of the dedicated
QRP stations use this antenna and the
design has recently resurfaced in the
fine QRP Column hosted by George
Dobbs, G3RJV, in Radio Communica-
tion, the flagship publication of the
Radio Society of Great Britain. The
basic design is shown in fig. 5. It con-
sists of two GS5RV antennas, 33 de-
grees apart, fed in parallel by an open-
wire transmission line. It's an ideal an-
tenna to mount above a single-family
residence, with the apex supported on
a pole strapped to the chimney.

Both 300-ohm ribbon line and 240-
ohm oval line have been used with this
interesting antenna (taking into ac-
count the propagation factor of the
line}. A center height of 38 to 45 feet
(11.58 to 13.71 meters) is recom-
mended and end heights of 14 to 18
feet (4.26 to 5.48 meters) are satisfac-
tory. And, as G3RJV says, “The an-
tenna is cheap, simple and can, be-
cause of its inverted-V nature, fit into
a surprisingly small space.”’ That's not
bad for an antenna that covers 3.5 to
28 MHz and exhibits some power gain
on the higher frequency bands.

ham radio

September 1985 99



B. 6. MICRO

7400. .
7402 ..
7405 ..
7406 ..
7407 ..
7408 ...
7410 ...
7413 ..
7420..
7425 ..
7427 ..
7428 ...
7430
7432 .
7433 ..
7440 ..
7442 ..
7451 ..
7453 ...
7454 ..
7472 ..

22
22
22
.33
.33
24
19
.33
22
.25
25
25
. .20
27
.25
19
.40
.20
22
22
.25

LS163
L5164
LS165
LS166
LS169
LS174
LS175
Ls181
LS191
LS192
LS193
LS194
LS195
LS196
Ls197
L.S221
Ls240
LS241
LS242
L5243
L5244
LS245
LS251
15253
LS257
L5258
LS259
LS260
LS266
LS273
LS279
LS280
LS283
L5290
L5293
LS298
L5299
LS323
LS348
L.S364
L5366
LS367
LS368
LS373
LS374
LS375
LS377
LS378
LS390
LS393
LS399
LS670
25152569

TTL

7473 ... .

7474 .

7490 ..
7493

7496 ...
74107 .
74109.. .

74121

74123 .. .

74125

74132 . .

74148

74151 .
74153 .. .

74154

74157.

74160

74161 .

74162 .. .

o 74163 .. .
7483 ... .
7485. . .
7486. . .

74164 . .
74165 . .
74166

. 74173.. .

74174.
74175 .. .
74181
74185
74192.. .70
74193 .. .80
74195.. .80
74199
74221.
74273
74365 .. .60
74366.. .60
74367.. .60
74390..1.40

1.00

1.19

.50
. .80
.60

EPROM

2708 1KX8 450 n.s.
2758 1KX8 5V 450 n.s ... .

2716 2KX8
450ns. .

2716-1 2KX8 350 n.s.
2732 4KX8 450 n.s.

2732A-35 .. .. ..
2532 4KX8 450 n.s.

2764-45 .. S
2712B-25 . ... .
27128-3 ... ..
27128-45 ... ..

EPROM SPECIAL
We bought a large quantity of 2708s
from a computer manutacturer who

boards. We
removed them from sockets, erased

redesigned their

and verified them, and now we offer

the savings to you. Complete

satistaction guaranteed.

2708
$1.49 or 10/$12.00

STATIC RAM

2016-2KX8 200 n.s. .
2101-1 - 256X4 500 n.s.
21L02-1 350 n.s. . e
2102AL-4 L.P. 450 n.s.
2111-1 256X4 500 n.s. ... ..
2114L-3 1KX4 300 n.s.
2125A-2 1KX1 70 n.s.
2142-3 1KX4 300 n.s.

2147 AKXV ... .
TMS4044 4KX1 ..
6116P-4-2KX8 .

CcOm8116 . 695

INS8250B

DRIVERS & RECEIVERS

75107 ... .
510 .. .
75451 .
75452 ... .. .

DYNAMIC RAM

2108-4 8KX1

2118-4 16KX1-5Volt

4027-4KX1-250 n.s. .

4116-16KX1-250 n.s. . ........ .

4116-16KX1-200 n.s. . ... ...

4116 16KX1-150 n.s.

4164- +5v 64K 200 n.s. ..... .. .

4164150 ns. ... ... ... ... .

TMS4416-16KX4-150 n.s. .. ..

MK4516-15 16KX1-5Volt .

5280N-5 (2107B-4 » TMS4060)
4KX1 ... ... ..... 8/3.95

41256 150 n.s. ... ... ...... 3.30

AY3-8910
W/60 Page Manuai
New Price — $7.00

58321 Clock-Calendar

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546 uonewe| M0

ARALRRAN]

20.00 8085
3.00 8086-2
3.00 8087-3
1.25 8088

3.00
24,95
100.00
7.25

Z8002
8035
8039
8080A

8202A
D8203-1
8212
8214
8216
8228
8237-5
8250B
8251
8253-5

8.00
29.95
1.50
2.00
1.7
3.25
5.00
6.95
3.00
5.50

Z80 2.5 MHZ CPU
Z80CTC
Z8ODMA-DMA
Z80PIQ
Z80S10/0
Z80A-4MHZ CPU
Z80A-CTC

Z80A DART

Z80A SI0/0 . ...
Z80B 6 MHZ CPU

F.D. CONTROLLERS

1771 Single Density
1793 Special

CONTROLLER SET

THREE CHIP SET
1797 or 1793, 2143-03, 1691
by W.D.

B.G. SPECIAL
All 3 for only $20.00

TR1602B (COM 2017)
IM6402-(1863)+5v High speed

AY5-1013 pin out 2.95
INS 8250B

6840

6§845P
6845S 7.50
6850 2.60
68A0SEP 4.99
68A21 3.00
68B45 10.00

10.00
4.00

6800
6802
6803
6809EP
6810
6820
6821

6502
6522
6532

TMS99532
BR1941L

N”um!

SOCKETS

Low Profile SOLDER TAIL
6 Pin 14/1.00
8 Pin 13/1.00

14 Pin 10/1.00
16 Pin 8/1.00
18 Pin 8/1.00
20 Pin 7/1.00
22 Pin 7/1.00
24 Pin 6/1.00
28 Pin 6/1.00
40 Pin 5/1.00

BUY 510
GET $1.00 - FREE CHOICE

2114 SPECIAL!

COMPUTER
MANUFACTURERS
EXCESS INVENTORY
SALE!
PRIME! 2114-300 n.s.
INCREDIBLE PRICE!
YOU SAVE!
65¢
GUARANTEED

CRYSTALS

32.768 Khz SPECIAL
262.144
300.000
15432 Mhz ............ ... .
1.8432
2.000000 .
2560 ... ...l 1.49

4.194304
4.433618
4444.000
4.9152
4916 Bd. Rate .. ......... ...
5.000000

TERMS: (Uniess specified elsewhere) Add $1.50 postage, we pay balance. Ordersover $50.00 add 85¢ tor insurance.NoC.0.D. TexasRes. sdd 6-1/8".Tax. 90 Day Money
B.ack Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Fareign order - US funds only. We cannot ship to Mexico. Countries
ather than Canada, add $3.50 shipping and bandling.




WE’VE GOT EM!

5-1/4"
HALF SIZE DRIVES!

For IBM PC, TI PC,
XEROX 820

40 Track per side

48 TPI CanonFDD211
Double-sided.
double density

Same as SA455

Latest head &
drive technology

*Two of These Half Size Drives will
Fit in the Same Space as 1 Full Size Drive!

$69.95 2/%129.95

ADD $3.00 UPS PER DRIVE

CanonFDD221

*Two of These Half Size Drives will
Fit in the Same Space as 1 Full Size Drive!

$99.95

ADD $3.00 UPS PER DRIVE

Fast access time

B0 Track per side
96 TPI

Double-sided.
quad density

* Same as SA465

« Latest head &
drive technology

Fast access time MANUAL FOR EITHER DRIVE $12.50

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546 " {EJ

ATARI 5200 GAME BOARD

This is the second generation video game board that replaced the Atari 2600.
We are offering the complete board assembly with all components and I.C.’s,
but less the plastic outer case. Includes 8 -16K RAM chips and 5 L.S.1. chips all
socketed. The Atari part numbers for the L.S.l. chips are CO14806-03,
C019156-05, CO12294B-01. CO12296D-22 and CO14805-22. These chips are
the GTIA. ANTIC. CPU. POKEY and ROM. These are complete units that we
are selling as is — no warranty — primarily for spare parts. Units may or may
not work. We have no data or schematics.

$14.95 3/%40.00

Include $2.00 each tor shipping

COMPUTER POWER SUPPLY
BOARDS FOR THE ATARI
400 or ATARI 800

Coantains various power supply components such as voltage regulators,
filter cap. etc. Also includes a high quality R.F. video modulator. Compare
video modulator alone at up to $9.95. Brand New.

$5.95each  2/%10.00

Add $1.50 each for shipping

400/800 CASETTES

REQUIRES ATARI RECORDER

We bought S skids of these casettes. Titles include: Touch Typing. Invitation
lo Progr ing1 & 1. H 1. Introduction to Sound. Blackjack. Juggles
House. Juggles Rainbow. Introduction to Graphics. Siates and Capilals.
European Countries and Capilals. Scram and Writing Programs Two. These
are a very high quality recording tape and may be recorded over for excellent
reprnduction. Most come in casette holders. Sorry. no choice on titles. Super
good assortment (some duplications when necessary). Most C-60. May be last
chance to obtain these.

12/515.00 or 24/525.00

ATARI MODEM BOARD

Apparently manutactured for Atari by Raycal-Vadic. P.C Board #81219-903
Rev. D. These are complete factory tinished modem boards with all parts
excep! the B048 (8748) C.P.U. chip. for which there is a socket. Inciudes the
popuiar T.). TMS99532 modem chipwhich is socketed. This T 1. chip alone lists
tor as much as $29.95 at some of our competitiors. These are factory new
boards with all connectors. switches. relay. etc.. but are sold as is —no
warranty or data. Super limited quantity

$9.95 3/525.00

Add $1.50 each for shipping

ATARI VCS
CARTRIDGE ADAPTOR

This unit was designed to allow playing the original Atari 2600 cartridges on
the newer Atari 5200 game system. Unit contains. in sockets, 1-6507, 1-6532
and 1 - OKI MSM 3980 (C0O10444-22), plus other assorted parts. These are
factory new units. but we must sell them as is, without any warranty or
documentation. since we don't have facilities to test them. Remember these are
complete units and are a bargain it used just for replacement parts. Very limited
stock. We reserve the right to limit quantities.

$12.95 3/529.95

Add $1.50 each tor shipping

SERIAL ASCII KEYBOARD

2 s L G i (.

WWL JYI’ .Li,l J ' L f
i 1 i for
Hfr“

‘ $4995
\ This is no misprint!)

Maxi Switch 67 Key (includes 10 function keys)
QWERTY serial keyboard. Number KYBD2185010
keyboard which uses a CMOS 8048 single chip
microprocessor for super low power consumption.
Very high quality with an exceptionally smooth feel.
Originally designed for use in a portable computer.
Simple serial interface — complete documentation
included — Size: 12" x 5"
These won't last long at this price!!!!

$1495

Each $lod, _ !

REPEAT OF SELL OUT!
ATARI HEX KEYBOARD

$7 95
| 3 1or $2000

Add $1.00 per unit
for postage.

Originally designed for use with an Atari Home
Computer. Brand new in box. Encoded using the
popular National Semi 74C923. Full schematic
included. Originally sold for many times our price.
Many applications besides computer use.

TERMS: (Unless specitied elsewhere) Add $1.50 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No C.0.D. Texas Res. add 6-1/8% Tax. 90 Day Mcney Back

Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - US funds only. We cannot ship to Mexico. Countries otherthan

Canada, add $3.50 shipping and handling.

More Details? CHECK—OFF Page 158
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This unit features azimuth and
elevation memory storage,
manual or clock control,
digital readout and

a 24-hour clock

a digitally-controlled
satellite tracker

For satellite tracking two rotators are required for
pointing the antennas in both azimuth and elevation.
But constant adjustment as the satellite moves across
the sky — which can be especially troublesome when
you're trying to track the fast-moving, low orbit, Rus-
sian satellites — is, in fact, not necessary at all.

This system provides 1-degree tracking resolution.
The unit (Photo A) includes a 24-hour clock and a
memory for azimuth, elevation and time data. A small
keyboard loads data for storage so that hands-off
tracking can be accomplished by loading data before
starting operations. Manual control is provided for
positioning the antennas for start-up or manual track-
ing if desired.

the rotator

The most common rotator available is the U-100 TV
rotator from Alliance. It has a double-field coil for for-
ward and reverse, coupled through gears to the mast
shaft. Every ten cycles of the 60-Hz power line turns
the mast shaft 1 degree. A disc in the gear train
mechanically closes a set of contacts every 10 degrees
of rotation; this signal steps the control box. While
10-degree increments are a bit coarse for satellite track-
ing, the unit is inexpensive and readily available. A
minor modification must be made to the rotator gear
train, as explained later.

To get the rotators to turn with 1-degree resolution
| use a counter clocked by the 60-Hz power line, which
counts up or down as the rotator turns. Due to start
up drag and antenna load, parity between mechanical
position and readout cannot be maintained, and the
10-degree rotator signal is used to update the counter.

Photo A. Controller mounted in a BUD cabinet. The RUN-
PROGRAM/MANUAL toggle swich shown here has since
been changed to a 3-position rotary switch.

counter to 5. For instance, when the counter has
reached 14, mechanically the rotator is at 15 degrees.
The rotator signal presets the counter to 15. Continu-
ing on, the correction occurs again at 25 degrees, or
every 10 degrees.

operating controls

The keyboard is used to load the memory with
azimuth, elevation, and time data. The button in the
lower right corner of the keyboard is the ENTER key
and enters the data into memory. The memory pro-
gram counter, clock and antenna aiming data are
displayed. Azimuth is expressed in degrees from north;
elevation in degrees from horizontal. Each seven-
segment readout has an extra LED, which is normally
used for the decimal point.

Some of these LEDs show internal functions. The
A =B LED indicates that the data entered from the
keyboard has successfully entered the memory. The
START LED indicates the starting position for loading
keyboard data.

Data is entered into the PROGRAM mode as
follows: Depress the PROGRAM START pushbutton;
the START LED lights momentarily. The first keyboard
entry will load into the ten’s hour bit of the clock. The
next key will load into the unit’s hour bit and so on
across the program counter, AZ display and EL dis-
play. When all the data has been loaded, press the
ENTER key to load data into memory. The A=B LEDs
light to show successful memory loading. Press
PROGRAM START again and we can load the next

Therefore, should the counter count ahead or behind, By Rudolf E. Six, KA8B8OBL, 30725 Tennessee,
it is mechanically corrected by presetting the units  Roseville, Michigan 48066
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XEYBOARD DATA (4 LINES)
ENCODER ' T — -
|
: :
oaTA AZIMUTH
MEMORY cLoCK
AVAILABLE - . UP/DOWN
PULSE COUNTER BUFFER COUNTER
| [
DECADE | | l "
COUNTER STROBE | 1 —_—
(1 LINES) ‘ i
“T= ADDRESS -
(8 LINES)
2 MEMORY }—o o—
PROGRAM
START

fig. 1. Diagram showing data logic when system is in
PROGRAM mode.

Side view of front panel showing keypad mounting.

batch of data. Start with 01 in the memory counter
and increment by 1 for a possible 99 steps.

Table 1 shows a typical loading schedule for
OSCAR 10. The ROTOR LEDs show the closing of the
cam switch in the rotator heads for every 10 degrees

table 1. Typical data loading schedule for OSCAR 10 satellite. (December 21, 1984.)

universal
time azimuth
1747 267
1754 264
1800 261
1810 258
1823 252
1843 245
1944 230
2203 230
2316 235
0028 238
01 238
0253 232

Programming the satellite tracker with antennas parked at 260-degrees azimuth and 80 degrees elevation:

time memaory azimuth elevation
PROGRAM 1747 o 260 80 ENTER
Program Start 1754 02 267 10 ENTER
Program Start 1800 03 264 18 ENTER
Program Start 1810 04 261 26 ENTER
Program Start 1823 05 258 34 ENTER
Program Start 1843 252 43 ENTER
Program Start 1944 07 245 51 ENTER
Program Start 2203 08 230 57 ENTER
Program Start 2316 09 230 47 ENTER
Program Start 0028 10 235 38 ENTER
Program Start 0141 1 238 28 ENTER
Program Start 0263 12 238 19 ENTER
Program Start 2600 13 232 08 ENTER
Program Start 0000 00 000 00 ENTER
RUN
Note: The time value of 2600 at step 13 prevents turning by the rotators at the end of a run

elevation

10
18
26
34
43
51
57
47
a8
28
19
08

of rotation. They can be monitored for possible rotor
jamming. In the RUN mode, time in memory is com-
pared with the clock. When equal the program counter
is incremented, and the rotators move to the new
azimuth and elevation data. In MANUAL mode the
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fig. 2 (part 1). Satellite tracker schematic diagram shows keyboard encoder, universal timer,
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

LLLILLI IR LEEITE
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45 MHz DUAL SWEEP OSCILLOSCOPE
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20 MHz DUAL TRACE OSCILLOSCOPE

Unsurpassed quality al an unbeatable price. ihe Ramsey oscilloscope s 95*
compares 16 othels costing hundreds mode Faaturas includes a com 399

ponent testing circuil for resision, capacitor, digital circuit and diode

lesting * TV video sync filter * wide bandwidth & high sensitivity * in.

ternal graticule = fronl panel trace rolator = Z aus = high sensitiaty

i-y mMade * ragulated power supply ® buill-in calibrator » rock solid
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add 15% ol lotal ordet lof insured surface mail

RAMSEY D-1100
, VOM MULTITESTER

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diocdes and
Ds with this professionsl quality
or. Other features include
decibal scale ® 20K voll matenng
mirrored scale *
awilch & 20 measuring
ranges * safety probes * high
Impact plastic caso

$2495 i,

RAMSEY D-3100
DIGITAL MULTIMETER

Aeliable, accurate digital mea-
suremenis at an amazingly low
cost ® in-line color codad push
butions, speeds range seleclion

s plastic til stand ® recessed

it jcks & overlond protection
on all ranges * 3% digit LCD dis-
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battery included

CT-70 7 DIGIT 525 MHz
COUNTER
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each with pre amp » dual
ale dice
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$11995 -

BP-4 n -.1-1:.;. k

CT-90 9 DIGIT 600 MHz
COUNTER

Tr.n most versatile for less |

mRCCuUracy

$14995 g

10,1 PPM oven fimebase
BP-4 nicad pack

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 8 digil counter thal will outperform units cost-

Ing hundreds more. ® gale ingicator ® 24m\y @
150 MHz typical sensitivity ® 9 digil display

* | ppm accuracy * display hold * dual inpuls
wilh preamps

$16995 ;e

BP-4 nicad pack

£1-58 s memunme v CirenTER

vutinil, e
- "

CT-50 8 DIGIT 600 MHz
COUNTER

A versatile lab bench counter with optional
receive frequency adapler, which turns the CT
50 into o digital readout for most any receiver

A mv MHz typical sansitivity = B digit
digpliy ® 1 ppm acCuracy

$16995 ..

CT-50 kit
AA-1 receiver adapter kit

I]M 700 DIGITAL MULTIMETER

al |:|u1|||, a n'- abbyist pr Fea
1

manc decimal placesm

s1 1 995 wited Includes
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DM-7

M1

BROADBAND HE FREAMPLIFIEH

(P

PR-2 COUNTER PREAMP
n.- PR-2 s ideal for measuring weak signals
1,000 MHz * liat 25 db gain * BNC
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TV preamp

*4495 i

PH-2 kil

PS-1B 600 MHz PRESCALER
Extonds tna range of your presant countar 1o
600 MHz = 2 siage preamp * divide by 10 cir-
Cuitry ® sensitivity. 25mV @ 150 MHz = BNC
connectors ® drives any counter

$5995 o

P58 kil

TERMS: = salislaction guarantesd tine lor 10 days. il nol pleaseq, return in

ACCESSORIES FOR RAMSEY COUNTERS original farm lor relund » add 6 Im shipping and insurance 1o a maximum o
Telescopic whip antenna—BNC plug .. § 8.95 PHBNE ORDEHS CALL $10.00 » overseas add 15°, lor surface mail » COD add $2.50 (COD in USA on

High impedance probe, light loading . 16.95 = grders under $15.00 add §1 50 = NY residenis add 7" sales tax = 90 day parts
716-586-3950

warranly on all kits « | year parls & labor warranty on all wired unils
Low pass probe, audio use
Direct probe, general purpose use RAMSEY ELECTRONICS, INC.
FHChaW, tor.CT ELEX 466735 RAMSEY CI < addh g M
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COUNT PULSE

CLOCK
MEMORY

MEMORY
COUNTER

Jj PRESET

ADDRESS

COMPARATOR

COUNT

10° |
ROTOR O

cLoCK SIGNAL |

RESET

80 Hz O—w

-10 b
DIVIDER *

SIGNAL

UP/DOWN
AZIMUTH —
UP/DOWN 8 DATA
COUNTER |f——-™ —
PULSE l
AZIMUTH A DATA
MEMORY || compamaror —
ROTOR
DRIVES

|

MANUAL

fig. 3. Data routine when in the RUN mode.

Photo B. Top view of front panel. Note keypad mounted on
spacers.

manual pushbuttons are available for positioning the
rotators. A FAST and SLOW pushbutton is available
to set the clock to universal (or Greenwich Mean Time)
in the MANUAL mode.

basic operation

For simplicity the elevation circuitry will not be in-
cluded. It is exactly the same as the azimuth circuitry.

* Loading data from the keyboard (PROGRAM
MODE), (fig. 1). The key encoder (U1) encodes a
keyboard array and outputs the binary value on four
data lines (see fig. 2). This data presets the clock,
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Photo C. Main circuit board showing wire-wrap. The numbers
indicate ICs. Parts are mounted on DIP headers. Letters in
dicate sockets for interconnecting cables.

AZ-EL and memory counters (U3 through U11). The
key encoder also outputs a data-available pulse each
time a keyboard entry is made. This pulse steps decade
counter U45, U34. The output of the decade counter
strobes each data counter sequentially until the data
is loaded. We are now ready to store the information.
The output from the memory address counter be-
comes the address for the memories (U14 through
U22). The clock and AZ-EL counters provide the data
input for the memories. Data is stored when the
ENTER key is depressed.

* Tracking the satellite automatically (RUN



mode, fig. 3). During RUN mode the program counter
is stepped by the output of the clock comparator (U25
through U28). When real time from the clock equals
the time stored in memory the program counter in-
crements to the next address. New AZ-EL data from
memory (U18 through U22) is compared with the data
in the AZ-EL counters (U7 through U11). Three signals
are available from the AZ comparator (U29 through
U31). If Data A = Data B, the data in both memory and
counter is the same and the rotator will not move. If
Data A is smaller than Data B, the rotator is turned
on in reverse and the UP/DOWN counter is placed
in the down mode.

A 1-degree pulse steps the counter until A =B and
the rotator stops. If Data A is larger than Data B then
the rotator is turned on forward, the UP/DOWN
counter is placed in the up mode and again the
1-degree pulse steps the counter until A=B. The
1-degree signal comes from a decade divider (U48)
which is clocked from the 60-Hz power line.

When the rotators are turning the counters are cor-
rected every 10 degrees by a rotator strobe, which
forces U7 to a count of 5 through OR gate U41 (pin
3). The decade divider is also reset by the rotator
strobe from the Schmitt trigger U47 (pin 8).

* Manual Mode. In MANUAL mode the rotators are
directly energized. The memory and comparator are
not used. The manual pushbuttons each set a flip-flop
(US3). Reset of each latch is synchronous with the zero
count of the decade divider. This ensures manual oper-
ation in 1-degree steps. The select gate (U54) either
routes MANUAL or RUN commands to the rotators.
During the MANUAL mode the clock is also
operational.

construction

A complete parts list is provided in table 2. All con-
trol circuitry was wirewrapped on the two boards. The
board behind the front panel has the LED displays and
drivers U56 through U66. The dropping resistors are
DIP with seven resistors. The keyboard, purchased
from Jameco, came mounted on a PC board, which
was removed and the assembly remounted on a blank
circuit board (photo B). The unit was then rewired
to conform to the U1 keyboard decoder. Because the
right row of switches is not used, the pushbuttons
should be removed. (I have since used another
keyboard sold by Herbach and Rademan, Inc. This
keyboard doesn‘t have to be modified.)

The main circuit board contains all logic circuits in
wirewrap sockets (photo C). Both boards are
mounted to the front panel of a BUD cabinet with
spacers. All interconnections were made with flat rib-
bon cable DIP plugs (photos B, D). Some care must
be exercised in wiring the V + and ground to the chips.

Photo D. Bottom view of front panel. Pushbuttons are
mounted on a spacer. Note flat ribbon interconnect cables.

Photo E. Power supply chassis mounted in rear of BUD
cabinet. Top transformers and capacitors are from original
rotator drive. Small board to the left contains relay drivers,
optical couplers and power supply. The +5 volt regulator is
mounted on the chassis for cooling.

Each row was daisy-chained, and each chain was pro-
vided with a 0.01 uF bypass capacitor; all were then
run to a common connection on the board. Two No.
18 wires with Molex plugs connect to the power
supply. The power supply, rotator transformer, and
control relay circuitry were mounted on the chassis
back plate.

The rotators are very noisy when starting and stop-
ping. Each output has a varistor (CR2 through CR5),
which takes care of some of the noise, but good
ground housekeeping is a must. Lead dress is especial-
ly important.

Coupling between rotators and circuitry is kept to
a minimum by using relays and VMOS drivers for isola-
tion (photo E). Optical couplers Q12 and Q13 are used
for the rotator signal, and the 60-Hz clock signal is
filtered through R82, C17 at the power transformer.

September 1985 109



table 2. Parts list for the digital satellite tracker.

item

C1

C2,7,10

Cc3
C4,6,8,9,11,12,18
C5

C13,14

C15

C16

Cct7

CR1

CR2 thru CR5
CR6

CR7 thru CR16
K1 thru K4

Q1 thry Q4

Q5 thru Q11
Q12,13

Q14 thru Q17

All resistors are 10 kilohm, 1/4 watt except the following:

R5,6,7,8

R9
R10,11,12,13,14
R26,30

R50 thru R60
R61 thru R66

R73 thru R76,78,80

R79,81

R82

St

S2

S3 thru S6
$7,8,9*

T

T2,3

U1
U2,43,44,55
U3 thru U13,45
U14 thru U22
u23

U25 thru U33
u34

U36,37

U39

U41,42

U46

ua7

U48,49

Ub1

Us3

Us4

U56 thru U66
keyboard

displays

description

10xF 10 volt tantalum

0.1 4F 5 volt disc

0.02 xF 5 volt disc

0.01 uF disc

1 uF 10 volt tantalum

see text

1000 uF 24 volt electrolytic
50 uF 10 volt electrolytic
0.2 uF 5 volt disc ceramic
3.3 volt zener

24 volt varistor GE V47ZA1
5 volt zener

TN4002

DPDT 12 volt coil

2N3905

2N3904

MCT-2 (4N25, LIT-1)
VN10KM (Radio Shack 276-2070)

3.3 kilohm

100 kilohm

4.7 kilohm

1 kilohm

470 DIP

470

68 kilohm

620

22 kitohm

SP3T rotary miniature

2PST toggle

SP2T momentary

SPST momentary N.O.

24 VCT 2A (Stancor P-6377)
see text

74C922

CD4011

CD4029

5101 RAM

MM5312

74C85

74C154

741.5368

CD4093

74C32

CD4049

74C14

CD4017

74C08

CD4043

CD4019

7415247

Jameco K-19

TM23K222 (Herback & Rademan,
Inc., 401 E. Erie Ave.,
Philadelphia, PA 19134)
common anode, RHDP, LHDP
(Hewlett-Packard HDSP-4030 or
equivalent)

*"Slow-set”’ clock, ““fast-set’’ clock, “program start.”
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CONTACTS POSITION
——— 180 DEGREES
FROM SWITCH

oisc

fig. 4. Repositioning the switch contact disc for 5-degree
set in the Alliance rotator controller.

| have not experienced any problems with every-
thing mounted in one unit, but keep in mind that
CMQS is high impedance and will react to low-
frequency noise.

Three separate pairs of wires supply +5 volts to the
circuit boards. One pair is for the main logic card, one
pair for the front panel LED circuitry and a final pair
for the manual pushbuttons, mode switch and ENTER
buttons. All three pairs originate at the regulator chip
Q18. Since continuous power is needed for the clock,
no switch is provided for it in the power supply. The
+ 12 volts is turned off to most of the display (except
the clock) and power to the relays is turned off for
safety. The + 5 volts remains on. Transformers T2 and
T3 and capacitors C13 and C14 were removed from
the Alliance rotator controllers.

mods to rotators

One small modification must be made to the
rotators. Before removing the transformers and capac-
itors, connect the rotators to the Alliance control box
and check to make sure they work properly. Turn the
knob counter-clockwise until the rotator runs into the
stops. Now open the rotator housing, but try not to
disturb the gears. Tabs on the main shaft move a T-
slug stop. Make sure the rotator has gone into the stop
at full counter-clockwise rotation. Note the disc which
activates the switch contacts; this produces the 10-
degree signal. Carefully remove the snap ring, lift the
gear, and position the disc as shown in fig. 4. Replace
the snap ring and reassembie the body.

It probably would be a good idea to clean the con-
tacts and lubricate the gears at this time. This disc is
now at the 0-degree point and will produce a signal
at every 5-degree set. | used a cable with 3 pairs of
wires in aluminum foil wrap to connect the digital con-
troller to the rotators. The two ground wires were used
for AC return. Both rotator signals were brought down
in one pair with the bare wire grounded at the
controller.

A simplified version (manual operation, AZ-EL read-
out only) of the KABOBL satellite tracker is avail-
able from the author. Send SASE to Rudolph Six,
KABOBL, 30725 Tennessee, Roseville, Michigan 48066

ham radio



w7 po ., EVERY

% RE COMMODORE HAM
“compamion” NEEDS A COMPANION!
"N | " From JIM GRUBBS, K9EL

- -
-

the guthor of Command Post, Micto-Wave Radio and
Gateway 1o the World, QSKY Publishing announces
THE COMMODORE HAM'S COMPANION

INCLUDES

& Over B0 sources for Commodore amaleur radio soll
ware and hardy ¥

* A bibliograp wer 60 magazne articles and
roviews about uting Commodors machines in the
ham shack

& How o use your Commodore computer 10 joln the

packs! radio revolulion

® Where o lind specialized programs lor such things as
slow scan television. saiellite iracking and more

® How 1o realize a dramatic increase in speed withou!
lsaming machine language progromming

® Why the Commodore machines are the sasiest i

interiace
14 chapters / 160-page paperback
Price: 51595 + §250 Fust Class 5 ]
Mastercard and Visa accepted T J

ahipping and handling
Y
PUBLISHING

v 192 PO Box 3042 * Springtield IL 42708

SPS

DIST. Tl
FINDEB".'

'TI' FINDER

= '\n]r/:' -:

v Complete Line of
Satellite Receiving Systems

San Pierre, IN
(219) 828-7255 — 828-3091 -

193
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, lcom and Yaesu.

SEND US YOUR PROBLEMS

Servicing ""Hams'"' for 30 years, no rig
too old or new for us.

4033 Brownsville Road

ﬂ Trevose, Pa. 19047 “

215-357-1400

RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS—JUST LOW PRICES
CALL FOR SPECIAL PRICES ON—

KENWOOD YAESU

ICOM TEN-TEC

DAIWA METERS-KEYERS -AUDIO FILTERS

CUSHCRAFT LINE OF ANTENNAS
CALL TOLL FREE o

€ 1.800-433-3203 X

IN TEXAS CALL 817-496-9000
5635 EAST ROSEDALE
FT. WORTH, TEXAS 76112

the heart of a 10 GHz

A. Microwave Assoclates 10 GHz Gunnplexer. Two of these transceivers can fo

communication system for voice, mcw, video or data transmission, not to mention mountaintop DXing!
MAB7141-1 (pair of 10 mW transcelvers) $251.95, Higher power units {up to 200 mW) available. B. Micro-
wave Associates 24 GHz Gunnplexer. Similar characteristics to 10 GHz unit. MAB7820-4 (pair of 20 mW
transcolvers) $739.20, C. This support module |s designed for use with the MA87141 and MA87820 and
provides all of the circultry for a full duplex audio transcelve system. The board contains a low-nolse,
30-MHz tm recelver, modulators for voice and mcw operation, Gunn diode regulator and varactor supply.
Meter outputs are provided for monitoring received signal levels, discriminator output and varactor tuning
voltage. RXMR30VD assembled and tested $119.95. D. Complete, ready to use communication system
for voice or mew opsration. ideal for repeater linking. A power supply capable of delivering 13 volts de
at 250 mA (for & 10 mW version), microphone, and headphone andior loudspeaker are the only additional
Items needed for operation. The Gunnplexer can be d for remote ting to & tower or 2 or 4
foot parabolic antenna. TR1BGA (10 GHz, 10 mW) $398.95. Higher power units avallable. TR24GA (24 GHz,
20 mW) $638.95. Also available: homn, 2 and 4 foot pars-
bolic antennas, Gunn, varsctor and detector diodes,

search and lock systems, osclliator modules, waveguide,
advon‘ed flanges, elc. Call or write for additional information. Let
ﬂGC@iUGI’ ARR taks you higher with quality 10 and 24 GHz equipment!

Research
[~
Box 1242 e Burlington CT 06013 e 203 582-9409 m
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Technical 1-812-422-0252
220 N. Fuiton Ave. Indiana 1-812-422-0231

Evansville, IN 47710

SUPER AN E

10%
Rebate
on hy-gain

Antenna Rotators
Antenna Towers

Aug. 1 to Sept. 30, 1985
Call for Details

CUSHCRAFT
MULTI-BAND
Al 5215 00
A4 69 95
ATA3AT44 '5 00
A3 Motor Tuned Ver 276 00
A5 BO-10M Vertical 99 00
WHF-UHF
215WB 2M Wide Band
ZI0WB Stacked 2155
12-19 Boomer 19ELE 2M
Al4T-4
Ad49.6
Addn. 1
Rango Range: 2M 6M_ 220
450
OSCAR TWIST
Arda0T7
Al 201
AL4T-200
41618
ADP-1 Package
TOWER )
Large Stock of Rohn 256G ir
Call tor Your Discount Pr
ANTENMA SPECIALISTS (Avanti)
AP153 3G 2M on Glass
AP200 3G 220 MHZ on Glass
AP450 3G 450 MH!
APA5D 5G 450 MH/

79 00
21900
35 00
1?2 95
4 00
14 00

19 95

94 00
'S 00
'S D0
64 00
149 00

$34 00
18 DD
34 00
18 00

Call for Special Price

AEA

ATU-1000-Superd interface

CP-100

CP-1 interlace

MP-1 Mgt

MBA-TOR

DR-0X DR Q50

PKT-1 Packet Controfier
Isopoles. Hot Rods

ALINCD

amphhers in stock

ASTRON

RSTA 57 Amp

RS10A 7 510 Amp

RS12A 612 Amp

AS20A 16-20 Amp

RS20M 16-20 Amp w meter
RSI5A 2535 Amp

RSISM 2535 Amp w meler
RSS0A 37-50 Amp

ASS0M 37-50 Amp w meter

BENCHER
BY-1 Black By-2 Chrome
ZA-1A Balun

DAIWA

CN-520 1 8-60 MHZ Mt
CN-620 B 1 B-150 MHZ Mtr
CN-630 140-450 MHZ Mir
CN-410M 3.5-150 MHZ Mt
C5-401 4 Pos Swilch

$1100 00
CALL
184 95
129 95
85 00
15 00
459 95
in Stock

xe intertace

85 00

Sottware
CALL

S 4900
59 00
69 00
89 D0

109 00
135 00
149 00
199 00
225 00

$35 45 00
19 00

$ 6300
110.00
129 00
65 00
63 00

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC
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PLUS RIGS

TEN-TEC

New 561 Corsair List $1354.00
Call tor Discount Price

ENCOMM
NEW FM-240 25W FM Xcwr

HAL

Computer intertaces & dedicated Terminal

HEIL
Products in Stock CALL

ICOM

751 Top of the Line

735 New Fantastic Xcvr

2TIAH 2M All Mode

AT1AH 430-450 MHZ All Mode

2TAH Mir Mobiles

J7A 220 MHZ Mobiie

47TA 440 MHZ Mobiles

1200 Dual Band 144 — 440

Q2AT-D4AT 2 Mir 440 MHZ H T s

AT Z Mt H1 199 9%

JAT 4AT 220440 MHZ H T g 129 95
Huge Inventory of Accessones & Radios

KANTRONICS

Packet Communicator

UTU Universal Terminal Unit
Interface || Deluxe Infertace

MFJ

1229 Intertace free Software
1224 Interface lree Software
1228 Interface/free Soltware
989 IKW Roller Inductor tuner

179 00
CALL
CALL
CALL
CALL
ALL
CALL
CALL
ALL

CALL
79 95
229 95

$159 95
8500
59 95

789 95

TENNA SAL
L

HUSTLER

G7 144 2M Vertial

G6 144 2M Vertical

G6 440 440 Vertical

GBTV BO-10M Vertica

MO-2 Mast

AM-B0 400W PEP

AM-75 400w PEP

AM-40 400W PEP

AM-30 400W PEP

AM-20 400W PEP

AM 15 AM10 400w PEP

SF-2 IM Mobile

CG-144 2M Collinear

CGT-144 Colinear-w Trunk Mt
Bumper Mounts — Springs in Stock

BUTTERNUT

HF48 20 1512 10 M £195 00

HF3B Buttertly Beam 95

12 Mt Kot 20 00

HIEV BO- 10M Vertical 119 95

TBR 1605 160M Hea 44 00

AMK-II Roo! Mount Kit 49 00

STRI Radval Kit 29 00

Mi.2V BO 40M Vertical 11500

IMCV-5 5 2 WAVE 2M Vertical 5500

SC-3000 30-512MH! Scanner Ant 55 00

COAX SWITCHES DUAL BAND ANTEMNAS

$11985
85 95
109 95
129 95
2395
19 95
19 9%
18 95
17 95
16 95
12 95
13 95
13 95
53 85

BAW Dawa MFE) ICOM LARSEN WELZ

LARSEN
NLA 150 220
NLA 2 70 Dual Band MAG
CABLE

Standarad B Cond

Heavy Duty B Cond

RGAL e

54295
53 95

450 MAG Mnt el
Mni Ani

250
Jen
5n
25n
15N

$39 95
45 00
64 95
19 95

ROTATORS
Alliance U-110
Alance HD. 73

$45495
109 95
tar Price
CALL
CALL
CALL
CALL
155 00
255 00
319 00

LARGE STOCK OF NEW EQUIPMENT
AT DISCOUNT PRICES

Darwa all
HyGain CD-45

Hylam Ham 4

HyGamn 12.X

HyGain HDR30D

Ken-Pro XRS00

Ken-Pio KR5400

Ken Pro KRS600

RIGS RIGS

ENCOMM

‘New KOK EM. 240"
“Call for Discount Price

MFJ

949C 300 W Tuner w D Load
9410 300 W tull tealure tuner
204 Antenna ﬂh."]qr

422 Keyer Bencher Combe

MIRAGE

81016 10 160W-Preamp

BI016 30 160W-Preamp

B23A 2 30W-Preamp

D1010N 10 100W 430-450 MH?

NYE
MB-V-A The Uinmate Tuner

SHURE
4440 Hi-Lo
TEN-TEC
NEW Corsai Very Nice
Century 22 CW Xcwr

2510 Sateiite Staton

Tian — Your Last Amphher

TOKYO HY-POWER
HL 30V 3 30W Amp
HL3ISV 3 30 Amp w Gasfet
HL160V 3 10-160W Amp
HL 160V25 25-160W Amp
HL-20U 430-449 MHZ 3-20W Amp
HL 1200 430-449 MHZ

10-100W Amp
HC-2000 2KW Tuner
HEC 4001 Tuner w'Dual Needle Mir

$249 4
204
89 95
289 95

$499 95

Z Desk Mir $55 00
CALL

$ 34995
409 95
2175 00

New IC 735
Cail for Your Special Price

TOKYO HY-POWER
HAA-2 2 Mir Gaste

HRA. T 119 85

$49 95

2700 RH 2 M1ir 440MH/7
FT-209RH 2 Mtr H T
FAG-BRO0 HI

Hetr
FAG-9600 60-960MHZ Scxanning

Communications

Large Stock At Discount Prices—For Orders & Quotes Call 1-800-523-7731
n j:l E & C.0.D S Weicome—Freight, F.0 B. Evansville—Prices & Availability Subject 1o Change




a carrier-activated
CW reception limiter

Save your ears
with this handy
signal enhancer

Cut those big signals down to the same size as the
small ones, the ad said, “‘use a limiter on your CW
receiver.” | did a double-take. Of course it's possible
to do this — but only in the very special case where
there’s no more than one signal going through the
limiter at any given time.

In the reality of our ham bands, this isn’t always the
case. CW bands usually present an irregular variation
of anything from zero to several signals at any given
moment in a typical audio passband. When two sine-
wave signals are stuffed through a limiter, the stronger
signal will suppress the weaker so that the difference
between the two is nominally 6 dB greater at the lim-
iter's output than at its input.' For example, if a pair
of signals, one at 40 volts and the other at 2 volts, are
fed to a 1-volt amplitude limiter, the 40-volt signal will
be limited to 1 volt and the 2-volt signal will be reduced
to 1/20 volt — 6dB, or 1/40th of a volt. Signals passed
through an amplitude limiter are like Mother Nature's
offspring — only the fittest survive.

Figure 1 shows what happens if, for example, ran-
dom 4-volt and 2-volt CW signals are fed to a 1-volt
limiter. For clarity, a filter that passes signal 8 and re-

jects the frequency of signal A is assumed. The un-
filtered output of the limiter contains signals A and 8
plus harmonics and cross-products — a real mess.

Despite the poor quality of signal 8 at the
limiter/filter output, experienced "‘brass pounders’’ can
often get solid copy because of our fantastic ear-brain
coordination capabilities. But comprehension is made
more difficult, not easier, by the limiter's action. More-
over, if signal A is initially three or four times the ampli-
tude of signal B, then copying 8 becomes very un-
likely. Finally, even copying one signal can become
a problem if heavy limiting is used. In this case, noise
would come up to fill the spaces between code
elements,

In addition to the suppression factor, if one or more
signals above the limit threshold are fed to a limiter,

1

o} MoDg( )0
MODE

SUPER-Cw

INfouT  AF GAIN

FILTER
S/NBO
%

By Don E. Hildreth, W6NRW, 936 Azalea Drive,
Sunnyvale, California 94086
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SIGNAL A, 4V PEAK, 500H:
SIGNAL B, 2V PEAK, 750Hz

®

SIGNAL A FILTERED OUT
I VOLT PEAK 750 He BP SIGNAL 8 OQUTPUT

LIMITER FILTER

®

INPUT 3
VOLTS 2
SIGNAL A I

[

INPUT
voLTs
SiGNAL B

QO ~ &N W oA

A1 nrel

B8 SUPPRESSED BY A

2

LIMITER LEVEL
outpur 15
voLTs !
SIGNAL Bo s I | I |
4

fig. 1. (A) limiter/filter circuit model; (B) impact of strong
signal on weaker signal by limiter action. (Idealized peak
envelope shown for clarity.)

OPTIONAL + FEEDBACK

]

SUM o
—— LiMIT R}—- FILTER
AMPLIFIER £ L

NARROW
o— rrE-
FILTER

ail

SOUARE

L wAVE
GENERATOR

| UNITY GAIN L UNITY GAIN AT OPTIMUM INPUT LEVEL I

fig. 2. Basic requirements of a carrier activated limiter.

a squared-off waveshape, which contains a consider-
able amount of harmonic energy, is produced. In a re-
cent article, a limiter was shown in front of a narrow-
band CW filter.2 The article stated that locating the
limiter in front prevents harmonics generated by the
limiter action from reaching the power amplifier,
prevents overload of the following power amplifier by
strong signals, and makes up for AGC problems with
CW. This is true as far as it goes, but it does nothing

114 September 1985

for the suppression problems illustrated above. In addi-
tion, it doesn’t prevent sub-harmonics of the filter fre-
quency from entering the limiter which, in turn, creates
harmonics that appear as false signals in the filter
passband.

To eliminate the problem with sub-harmonics and
mitigate the suppression effect, a narrow filter must
be added in front of the limiter. This practice prevents
lower frequency signals that are sub-harmonically
related to the output filter frequency from getting to
the limiter and reduces the number of signals with
which the limiter is likely to be confronted. But even
with the addition of filters surrounding the amplitude
limiter, because of the isochronal* nature of CW, the
signal-to-noise ratio is worse when using a limiter than
for the linear case. The S/N for the limiter case can,
however, approach linear performance if a received
signal can be adjusted to an amplitude level where
limiting is just about to begin. (In this case, S/N refers
to the ratio of the coded signals; ON response to the
noise response during the coded signals’ OFF state.)
If the input level is made high enough so that receiver
noise is at or above the limit level, then the effective
S/N for any received CW signal will be 0 dB — usually
an undesirable condition.

At this point one may wonder whether or not a lim-
iter is worth the bother. Not only is the system no
longer simple, but the input signal amplitude adjust-
ment is very fussy, even if you're trying to getan S/N
only nearly as good as would exist in the linear case
— where the limiter could just be thrown out aito-
gether. Fortunately something can be done — with
just a little more hardware — that will tilt the S/N ratio
more than 14 dB in favor of the limiter case.

the super-CW model 10:
a carrier-activated limiter

Figure 2 shows a block diagram of what must be
added to the basic Filter-Limiter-Filter combination in
order to obtain the S/N enhancement. The basic con-
cept recognizes that the noise floor, which is present
between the coded elements, must be treated as a par-
ticular case. To accomplish control of this noise, a
nominal 10-kHz squarewave carrier is linearly summed
with the output from the pre-filter and fed to a low
level limiter. The amplitude level of this carrier is made
large enough to fully capture the basic limiter under
no-signal conditions.

For a simplified explanation of operation, when a
receiver’s input to the system is set at a level where
the noise floor output from the pre-filter is below the
voltage amplitude of the carrier, the noise is sup-
pressed by the carrier — remember, survival of the fit-
test. Then when a signal voltage appears that is above

* jsochronal — occurring at equal intervals of time
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Regular SALE
849.00 749"
160.00 144%
AT-120 Automatic antenna tuner .. TBA

HF Equipment
IC-735 Xcwr/SW revr/mic ......
PS-55 Power supply......coovvveee.

FL-32 500 Hz CW filter............... 5950
EX-243 Electrome keyer unit ....... 5000
1C-730 8-band 200w PEP xcvr w/mic 829.00 569%*
FL-30 SSB filter (passband tumng) 59.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filtet ............. 59.50
EX-195 Markerunil ..oovevvvennnnn. 39.00
EX-202 LDA interface; 730/2KL/AH-1  27.50
EX-203 150 Hz CW audio tilter 39.00
EX-205 Transverter switching umit  29.00
SM-5 &-pin electret desk microphone 39,00
HM-10 Scanming mobile microphone  39.50
MB-5 Mobile mount ........... 19.50

IC-720A 9-band xcvr/.1-30 MHz rcvr 1349.00 799%

FL-32 500 Hz CW filter ............. 5950
FL-34 52 kHz AM filter ............ 4950
SM-5 B-pin electret desk microphone  39.00
MB-5 Mobile mount ................ 19.50

IC-745 9-band xcvr w/.1-30 Mhz reve 999 00 779%
PS-35 Internal power supply ....... 160.00 144*

EX-241 Markerumit ................ 2000
EX-242 FMunit .......ceveeennnn.. 39.00
EX-243 Electronic ke \u"r unit ....... 50.00
FL-45 500 Hz CW hiter (1st IF) ..... 59.50
FL-54 270 Hz CW filter (1stIF) ..... 4750
FL-52A 500 Hz CW fiter (2nd IF) 96,50 89%
FL-53A 250 Hz CW filter (2nd IF) 96,50 89%
FL-44A SSB filter (2nd IF) 159.00 144%
HM-10 Scanming mobile microphone  39.50
SM-6 Desk microphone............. 39.00
HM-12 Extra hand microphone..... 39.50
19.50

MB-12 Mobile mount..............

IC-751 9 l:dnd xevr/
PS-35 Internal power supply

/1-30 MHz rcvr 1399.00 1199
. 160.00 144%

FL-32 500 Hz CW filter (1st IF) 59.50
FL-63 250 Hz CW filter (1stIF)..... 4850
FL-52A 500 Hz CW filter (2nd IF)... 9650 B89%
FL-53A 250 Hz CW filter (2nd IF)... 96.50 89%
FL-33 AM filter......... ceee.. 3150
FL-70 2.8 Khz wide SSB filter 4650
HM-12 Extra hand mic rnphmw 39.50
SM-6 Desk microphone.. 39.00
CR-64 High stability re‘h I'-"‘IILE I1ﬂ| 56.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount..... 19.50

. Regular SALE
149.00 134%
6.50

Options: 720/730/745/751
PS-15 204 external power supply.....
EX-144 Adaptor for CF-1/PS-15 ....

Order Toll Free: 1-800-558-0411

ICOM

Options - continued Regular SALE
CF-1 Cooling fan for PS-15......... 4500
EX-310 Voice synth for 751, R-71A  39.95
SP-3 External base station speaker.... 49.50
Speaker/Phone patch - specity radio I?BUGIZ?”

BC-10A Memory back-up............. 850
EX-2 Relay box with marker.......... 34.00
AT-100 100w 8-band automatic ant tuner 349.00 314%
AT-500 500w 9-band automatic ant tuner 449 00 399%
AH-1 5-band mobile antenna w/tuner 289.00 259%
PS-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Optional cord, specity 2ord-pin 550
GC-4 World clock......... (Closeout!) 9995 79*

HF linear amplifier Regular SALE
1C-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE

IC-551D 80 Watt 6m transceiver...... 699.00 599%
EX-106 FM option .. vevee... 125001123
BC-10A Memory back- up ........... 850
S$M-2 Electret desk microphone ...  39.00

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 569%
AG-20 Internal |,1rhml[!|lfl!‘l ..... 56.95

IC-271H 100w 2m FM/SSB/CW xcvr 899.00 759%
AG-25 Mast mounted preamplifier® 84,95

IC-471A 25w 430-450 SSB/CW/FM xcvr  799.00 699
AG-1 Mast mounted preamplifier®*  89.00

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 969°¢
AG-35 Mast mounted preamplifier* 84.95

For a Limited time!

With the purchase of IC-271A/H or
IC-471A/H get the matching Preamp*

for just $1.00 extra.

Common accessories for 271A/H and 471A/H

PS-25 Internal power supply for {A)... 99.00 89%
PS-35 Internal power supply for (H) 160.00 144%
PS-15 External power supply ......... 149.00 134%
CF-1 Cooling fan for PS-15,, .. 4500
EX-144 Adaptor for PS- 15/0F-1 6.50
SM-6 Desk microphone .........veues 39.00
EX-310 Voice sythesizer ..... 39.95
18-32 CommSpec encode/ /decoder. 59.95
UT-15 Encoder/decoder interface... 1250
UT-155 UT-155 w/15:32 installed. ... 79.95

VHF/UHF mobile multi-modes

I1C-290H 25w 2m SSB/FMxcvr, TTP mic 549.00 479%
IC-490A 10w 430-440 SSB/FM/CW xcvr 649.00 579%
VHF/UHF/1.2 GHz FM Regular SALE
1C-27A Compact 25w 2m FM w/TTP mic 369.00 319

1C-27H Compact 45w 2m FMw/TTPmic 409.00 359%
1C-37A Compact 25« 220 FM, TTP mic 449.00 299%
IC-47A Compact 25w 440 FM, TTP mic 469.00 419%
UT-16/EX-388 Voice synthesizer ... 29.95
I1C-3200A 25w 2m/440 FM w/TTP  549.00 489%
UT-23 Voice synthesizer. .. 2995
1C-120 1w 1.2 GHz FM !rdnicewf'r. ... 499.00 449%
ML-12 10w amplifier............... 339.00 299*

6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr 449.00 399*

BP-10 Internal Nicad battery pack 7950
BP-15 AC charger......cocoivunens 12.50
EX-248B FMunit.......oovvvvinnnnne 4550
LC-10 Leather case 34.95
SP-4 Remote speaker .............. 24.95

Shortwave receiver

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
IC-2A for 2m.......... 239.50 189%
1C-2AT with TTP....... 269.50 199%

IC-3AT 220 MHz, TTP 29995 239*
IC-4AT 440 MHz, TTP 299.95 239%

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 800mah/8.4V Nicad Pak - use BC-35... 6250
BC-35 Drop in desk charger for all batteries 69,00
BC-60 6-position gang charger, all batts SALE 359.95

BC-16U Wall charger lor BP7/BPS............. 10.00
LC-11 Vinyl case ...... . 1795
LC-14 Vinyl case for [Jht uamp BP 1/8 .. 17.95

LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessaries for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 2950
BP-4 Alkaline battery case.. 12.50
BP-5 425mah/10.8V Nicad Pak - use BC35 4950
CA-2 Telescoping 2m antenna.. 10.00

CA-5 5/8-wave telescoping 2m antenna . 18.95
FA-2 Extra 2m flexible antenna . 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix... 950
DC-1 DC operation pak for standard mode Is 17.50
LC-2AT Leather case for standard models..... 3495
RB-1 Vinyl waterproof radio bag............... 30.00
HH-58 Handheld shoulder strap................ 14.95
HM-9 Speaker microphone.............o.ovvvens 34.50
HS10 Boom microphone/headsel .............. 19.50

HS-10SA Vox unit for HS-10 & Deluxe only 19.50

HS-10SB PTT unit for HS-10.....veevnnneene. 19.50
ML-1 2m 23w in/ 10w out amplifier..... SALE 79.95
§5-32M Commspec 32-tone encoder ......... 2995

Regular SALE
R-71A 100 kHz-30 Mhz digital receiver $799.00 659

RC-11 Wireless remote controller... 5995 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW Hhilter (1st IF}..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 1449
EX-25T FMnR:cc oo vigaiianis 38.00
EX-310 Voice synthesizer ......... 3995
CR-64 High stability oscillator xtal 56.00
SP-3 External speaker ...... 4950
CK-70 (EX-299) 12v DC option..... 995
MB-12 Mobile mount............... 1950

(e
s

Order Toll Free - Use your Credit Card'

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

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

AMATEUR ELECTRONIC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388
Ohio WATS 1-800-362-0290

Snside 1-800-321-3594
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ORLANDO, Fla. 32803
621 Commonwealth Ave
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside 1.800-327-1917

1898 Drew Street
Phone (B13) 461-4267
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

Quiside 1 _800-634-6227

Associate Store

CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Qutside 1_800-621-5802




fig. 3A. PC boards 505 and 103, containing the carrier-
activated limiter and the power amplifier (component
sidej.
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fig. 3B. PC board 408, the Butterworth filter board
{component side).

the carrier amplitude, the signal suppresses the car-
rier. Moreover, the instantaneous signal and carrier
voltages add to suppress coincident noise. The filter
following the limiter removes harmonics created by the
limiter as well as the 10-kHz squarewave carrier.

By designing the op-amp summer, limiter and op-
amp active filter so that the gain is unity from input
to output for the desired signal, identical stages may
be cascaded for a multiplied S/N enhancement in a
manner similar to that of a quality FM communication
system. A complete system, including a narrow pre-
filter and two stages of carrier activated limiters, which
seems to provide just about the right amount of S/N
enhancement for excellent operating ‘‘feel,” is shown
in fig. 3.

The input filter is an 8th-order Butterworth two-pole
cascade with a 100-Hz bandwidth centered at 750 Hz.
This design provides minimal ringing and much bet-
ter skirt rejection than can be obtained from syn-
chronously tuned filters or others of the Gaussian
class. The summing amplifiers are designed to linearly
add three inputs: the signal, the carrier, and a resistive
controlled positive feedback, which assists the S/N
enhancement of each stage. Circuit constants of the
in-line limiters provide limiting levels of 0.2 volts peak-

to-peak. The same limiter design is used to control out-
put from the 10-kHz carrier, but in this case compo-
nents are selected to make a 0.5 volt peak-to-peak lim-
iter. Because of the light loading presented by the op-
amp summer design, only one 10-kHz carrier gener-
ator/limiter combination is required to drive both car-
rier activated limiter stages. ldentical 2nd order filters
with a nominal 175-Hz bandwidth centered at 750 Hz
are used following each carrier activated limiter. Qut-
put from the last filter is fed through an L network and
volume control to drive an LM380 power amplifier. A
mode control switch is included to enable selecting
the input from a receiver, output from the linear pre-
filter, or output from the complete carrier activated
limiter system for input to the power amplifier.

system performance

With this system, S/N enhancement has essentially
reached its maximum of a little over 14 dB when the
S/N out from the pre-filter is + 10 dB and enhance-
ment declines smoothly toward zero as the S/N from
the pre-filter approaches zero dB. As a relative com-
parison, this means that a received signal at about 4.5
dB below the noise in a typical 3 kHz bandwidth would
vield a + 10 dB S/N from the pre-filter and a +24 dB
S/N from the carrier activated limiter system. Figures
4A and B illustrate generalized performance.

In addition to reducing the noise by 14 dB, the sys-
tem can also suppress the ringing residues from the
pre-filter by the same amount. Since the ringing resi-
due amplitudes from a Butterworth filter are more than
10 dB below the ON elements of a CW signal that trig-
gers them, the final effect is reduction of ringing
residues to more than 24 dB below the desired signal.
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HOW DO RECEIVERS
REALLY PERFORM?
READ THIS BOOK.

RADIO RECEIVER
Chance or Choice
by Raiver Lichte

GLFER SHODTWAWE Cabir assoc we

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

52 PARK AVE. PARK RIDGE, NJ 07656 Ph 201/391-7887

» 194

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

149"

CMC COMMUNICATIONS, INC.
5479 Jetport Industrial Blvd. - Tampa, FL 33614
Phone: 813-885-3996
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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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fig. 4A. S/N out versus S/N at input. Curve is analagous
with S/N enhancement curves for FM systems, but bet-
ter because this system has no detection fosses.

Also, because filter ringing increases in duration rather
than amplitude as bandwidth decreases, this makes
possible the use of sharper filters — down to 25 Hz
or so for a CW signal at 20 WPM.? And this can be
done without the need for a complicated synchronous
detection system. However, to make use of this very
narrow bandwidth and assure comfortable operation,
many existing receivers would need better bandspread
tuning control than they now have. Even the 100-Hz
bandwidth used in this system requires relatively stable
oscillators on the part of a received signal and the
receiver as well as very careful tuning.

Since the limiter/filter system effectively holds the
signal output level constant, the sound pressure listen-
ing level cannot exceed that selected by the AF gain
control. This feature, present for any signal or noise
pulse received, guards against damage to the listener’s
hearing. This protection is lost, however, when switch-
ing to the IN/QUT or Filter positions.

Other methods of S/N enhancement include those
techniques that develop a voltage from a received
signal to operate an electronic switch to turn an audio
oscillator on and off, or to drive a digital system. In
general, these methods are fine when a CW signal has
a good S/N, but they usually don’t perform well with
threshold signals. However, the electronic switch
method, where it must be used, can be improved by
driving it from the carrier activated limiter system.

/
+ 40 /
I /
sow | 7
ouT } /
(48) ,‘ //
4L cirrieR activaren

/ LIMITER

+ 304

+ 207 /

w——— L INEAR FILTER

t —
+20 + 30

S/N IN (d8)

fig. 4B. Signal output characteristic as signal input level
is varied. A nomianl 14 dB S/N ratio enhancement is
available over the range from 0.2 to 0.5 vofit p-p input with
a peak boost of 18 dB when input is set at 0.3 volt
peak-to-peak.

Finally, the system is designed to operate from a
low input level to avoid the requirement of moderate
to high receiver gain when listening to weak signals.
This reduces the possibility of receiver saturation —
unplanned limiting with all of its ramifications as shown
in the beginning — by strong signals that may exist
in a receiver outside of the pre-filter bandpass.

operating with the model 10

The nominal signal input voltage requirement is from
0.25 to 0.5 volt peak-to-peak at 700 to 800 Hz. Input
termination is resistive at 2.2 kiltohms, which enables
the unit to be driven from either a receiver’s speaker
or phones output, or an op-amp. Output from the
power amplifier is low impedance to enable driving a
speaker of from 4 to 8 chms. If headsets are used, con-
nection to the output should be made through a nomi-
nal 100 ohms to avoid possible damage to ears or
headset.
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The MODE control has three postions. In the IN/
OUT position, no filtering takes place, but the variable
gain from the AF GAIN control is in effect. In the
FILTER position, the 8th order Butterworth pair cas-
cade is inserted between the input and the power amp-
lifier. In the S/N BOOST position, the cascade of car-
rier operated limiters is connected between the FILTER
output and the power amplifier.

To make the best marriage with a receiver, disable
the AGC, use a low RF/IF gain, and set the audio level
from moderately high to maximum. In a receiver that
does not have an AGC ON/QFF capability, AGC action
is effectively defeated by a reduced RF/IF gain set-
ting. A little experience with the system will make this
clear.

With the preliminaries completed, listen to the sys-
tem with your receiver set at a point on its dial where
no signal is present and with Model 10's AF GAIN set
at mid scale. Then, switching through the three posi-
tions, you should hear broadband noise in the IN/QUT
position, reduced noise in the FILTER position and still
further reduced noise in the S/N BOOST position. As
a quick reference, you can put Model 10 in its S/N
BOOST position, then adjust your receiver's RF/IF
gain control to obtain a weak noise background. Tune
in a moderate-to-weak signal. Now, when adjusting
your receiver's gain up and down, you’ll notice a
“knee’’ (see fig. 4B) where the signal remains con-
stant in level for increased input and where the signal
falls off very sharply as gain is reduced. In the region
of the knee, your receiver's gain control is adjusted
for optimum S/N ratio enhancement. At this point,
switching the MODE control to any of its three posi-
tions will result in about the same signal output level
— which confirms an optimum receiver input level.

In the S/N BOOST position, tuning is even sharper
than in the FILTER position. The BOOST position sup-
presses skirt responses and residual ringing in the same
manner as it reduces the noise floor, which enables
clean high speed copy with a narrow filter.

In normal operation you simply adjust receiver gain
for input level and Model 10’'s AF GAIN for desired
sound pressure level.

Don’t want to build it yourself? The super-CW Model 10 is available
preassembled. Contact the author at Hildreth Engineering, P. O. Box
60003 Sunnyvale, California 94088, for details.

references
1. Elie J. Baghdady, Sc. D., Lectures on Communication System Theory,
McGraw-Hill, New York, 1961, page 494-498.
2. Doug DeMaw, “’A Second Look at Magnetic Cores,” QST, June, 1984,

page 19, .
3. Don E. Hildreth, WENRW, ““Graphic Filter Design,"” ham radio, April, 1984,

page 38.
ham radio



ALL MODE MOBILE TELEPHONE INTERFACE
Automatic Vox Phone Patch System

L ]
[ TRNRENTAL

OPTIONAL:

DTMF TELEPHONE
TYPE SPEAKER/
MICROPHONE

HOTLINE-007 is a fully automatic simplex telephone interconnect.
Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line.

Operates through any base transceiver with FM-AM-

VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also.

* Programmable access code

* Adjustable VOX both transceiver
and phone line.

* Will not transmit when frequency
is busy, 7 second clear time

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCEIVER AND PHONE LINE CONNECT TIME 30 MINUTES.

nNC.G CO.

1275 N. Grove Street
Anaheim, California 92806

TOUCHTONE™ DECODER KIT

® 551 201 DTMF RHeceiver

® Hecewe all 16 DTMF digi
® No addit 1l filterin

® Kt includes
- MODEL TTK - 22 pin IC socket resistor
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- and scheamatics

4DIGITSEQUENCE DECODER
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|| | ® Oper tor output
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$59.95 ..
* ® Over 1500 ditferont codes

& Makew prcellent prwvate call on busy repeaters!
® Lise it to turn or
& MopmenLary and Iatehing outputs

widi or sound an alarm

epted

MasterCard and Viss 6o
Cal addrass add B%
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H H l | | ® Qutput BCD or hex format
| | I ® Low power [29ma @ 12V)

: 3 5BMhr cryst
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* Programmable CW ID

* Adjustable microphone
and line gain

* Microphone jack for
base operation

EXCLUSIVE IMPORT DISTRIBUTOR
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DX
FORECASTER

Garth Stonehocker, KORYW

equinoctial DX propagation
brings change, excitement

This season’s propagation is char-
acterized by change and excitement
resulting from the fewer number of
daylight hours as winter approaches.
In addition the MUF diurnal curve will
no longer exhibit summer’s typical
low, flat response but will instead
show a pronounced peak in the after-
noon and a downward dip in the pre-
dawn hours. Short-skip sporadic E
openings will become scarce, giving
way to long skip, including many long
one-hop transequatorial openings, par-
ticularly towards the south in the even-
ing. Shortwave broadcasters must an-
ticipate these changes by planning for
frequency changes after each of the
two-month periods, (March/April and
September/October). The change is
slower during the other two periods,
which comprise four-month intervals
(May through August and November
through February}.

During the equinoctial period the
geomagnetic field exhibits the greatest
variability. The magnetosphere (geo-
magnetic field) acts as a source of high
latitude electrons and accounts for
ionospheric movement. During equi-
nox — when the earth’s equatorial
plane intersects the sun — solar wind
particles feed down through the mag-
netosphere into both polar regions of
the ionosphere. The variability, both in
speed and density, of the solar wind
stream is transferred to the geomag-
netic field and ionosphere. Geomag-
netic field control of the ionosphere is
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strong at this time; consequently we
can look to it as a measure of what the
ionosphere’s reaction will be. Recall
the large geomagnetic disturbances of
last spring’s equinox in April; the A
index, which was 77 on April 21, was
again up to 40 the following week, on
April 28. Remember what propagation
conditions were like then?

But what is meant by geomagnetic
data? The A index is a measure of the
amount of change, with time (minutes
to hours), of the geomagnetic field
from a normally (average)} quiet day at
that station. The larger the A index
{one number per day) or K index (every
three hours or 8 per day), the more the
ionosphere is moving around. The
eight K numbers are summed and mul-
tiplied by a factor that converts it into
the daily single A index. (The number
is further manipulated to calibrate the
data from each measuring station.)
Large changes in the ionospheric
layers take place with K’'s above 6,
especially for paths along or across the
auroral zone (65 to 75 degrees north
latitude}. A K of 4 to 5 indicates mod-
erate movement with its accompany-
ing signal strength variation, QSB.

When listening on the bands during
various degrees of geomagnetic distur-
bance, you’ll notice something like
this: with K's of 0 to 2 the band will
be full of signals from just about every
direction; with K's of 3 to 5, the
accompanying absorption and some
QSB will cut out some of the stations
you hear. When the K’s are 6 and 7,
signals you hear will be coming from
unusual, less frequently heard direc-

tions. For even higher K's, all signals
are lost in the absorption and QSB.
Don’t despair — when the K drops
slightly from the previous high, we're
back in the “‘unusual direction’”’ K
category.

last-minute forecast

The third week of September is ex-
pected to be the best for working DX
on the 10 through 30 meter HF bands,
coincident with a higher solar flux. To
confirm that this situation is occurring,
monitor radio station WWV on 2.5, 5,
10, 15, and 20 MHz at 18 minutes after
each hour. If the flux is up, expect
transequatorial openings to occur to
South Africa, South America, and
especially Australia. These will be
enhanced openings during a geomag-
netic-ionospheric disturbance in-
dicated by an A index of 20 to 40,
which is likely at this equinoctial
season of the year. The lower bands
should greatly improve through the
month with lower atmospheric noise
levels and higher signal strengths. The
MUF will be lower on east-west paths
during disturbed conditions, with QSB
noticed on the signals. Under these
same circumstances, expect to hear
DX from some unusual locations.

A full moon will occur on September
29th and its perigee on the 16th. The
autumnal equinox will be on the 23rd
at 0207 UTC. No significant meteor
showers are expected this month to
enhance meteor burst DXing.

band-by-band summary

Six meters may have a few sporadic
E openings around local noon, but
don’t count on them. This month
should be the last chance for Eg until
next summer’'s season begins.

Ten, twelve, and fifteen meters should
provide a few short-skip E; openings
and many long-skip openings during
any solar flux peaks to most southern
areas of the world during daylight.
Some of these openings will result
from transequatorial propagation,
especially during the disturbed
conditions.
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1600 30120(10 |12 |20 {20 |20 {40 | Quoo{{30 {20 | 10|10 (15 |20 |20 | 40 || 1100| Jr200)) 40|20 | 10|10 {15 | 2020 | 40
1700 40 | 20|10 |10 {15 |20 {20 |40 | o ({40 {20 | 10[10 {15 {20 |20 | 40 || 20| § o {[40%1 20 | 10|10 [15 [ 20|20 | 40
1800 40 | 20110 |10 |15 | 1520 |30 | 2w |{{40 {20 | 10{10 (15 | 15|20 {30 || | J 20} 40)20}| 10|10 15| 15|20 | 30
1900 40120110 {10 }15|15}15 |20 w00(l40 | 20| 10{10 {15 (1515 {20 || 20| § 01 40|20| 10}/10|15| 15|15 |20
2000 40 20}12 |10]12 {12115 {20) J=2> (40 |20 | 12|10 |12 {12{12 {20 | 00| | #}l 40|20 | 1210 j15*%|12}12 | 20
2100 402001511012 ] 12112 |15 Je /40|20 15|10|12 |12 |12 |20 { +o| § 5> 40|30 | 15|10 (15%} 12|12 | 20
2200 30011201 30(15 [10{12 {10{10 |15 §*>|[30 | 30| 15[{10|15 10|10 | 15[ 50| § & 30({30{ 15}/10{15110]10 |15
2300 4001120130120 {10112 {10{10 {15 01130130 20]10|15 10|10 {20 %°| § ™| 30({40*| 20{10|15{10]10 |20

Al2sl 2 i w !l 21 ¥ 1821 2 2212l st sl 3121820 2 28l 21 s |Sul 21 2 18371 3

‘normal’* hours.

The italicized numbers signify the bands to try during the transition and early morning howrs, while the standard type provides the MUF during *

*Look at next higher band for possible openings.
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DIRECTION FINDING?

s L * VHF and UHF Coverage
+* Stuck Microphones + Computer Interface

% Cable TV Leaks * Speech Synthesizer
* Security Monitoring * 12VDC Operation

New Tuemologz patent pending) converts any VHF or UHF FM receiver into an
advanced Dopp r(shlﬂ mgieg dirgétlun finder. Simply plug 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. g‘:‘“ E-lcl "";Z*"sg;“m (602) 998-1151
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COMPUTER §\MYTH

Now there's a hardware maga-
zine that's all about computers
for people who like to build their
own. Computer Smyth’s pre-
miere issue is now published,
providing all the pleasure, econ-
omy and satisfaction of build-it-
yourself projects that Hams know
so well.

Our authors take you inside the
chips, talk about what they do
and how they're controlled, and
explain command options you
may never have heard of before.
Computer Smyth's first quarter-
ly issue begins a series on a com-
plete Z80 based computer on
three 4 x 62" boards, which lets
you interface 3%, 5% and 8”
floppy disks in all densities and
track configurations. John
Adams' ‘series will include a
switching power supply, a PROM
burner and software options for
this rack-mount system.

The first issue also features an
X/Y plotter you can build, an in-

expensive motorized wire-wrap
tool and an RGB color to com-
posite adapter.

During its premiere year, Com-
puter Smyth will survey the more
than two dozen computer Kits
now available in the US. Kit
builders will report on many of
them. A major series on building
a 32-bit 68000 micro begins in
issue two.

Computer Smyth is published
by Audio Amateur Publications,
publishers of Audio Amateur and
Speaker Builder magazines. All
three are reader-centered, hard-
warc-intensive  publications
whose editors believe that a
magazine's primary job is satisfy-
ing the reader not consumer mar-
keting. Our magazines are run by
tech enthusiasts not MBAs look-
ing for profits.

We guarantee that if you are
unhappy with Computer Smyth
for any reason, your money will
be refunded upon request.

D Yes, enter my subscription to Com-

puter Smyth for one year at §15

D Check enclosed,

D Make that two years ar 825
D Charge to credit card
Charge card orders: (603) 924-94064

Name

Street & No

MC/VISA Card #

own

xpire Signature

Computer Smyth Magazine
PO Box 176, Peterborough, NH 03458

» 116

Twenty, thirty, and forty meters will
support propagation from most areas
of the world during the daytime and
into the evening hours almost every
day, either long-skip to 2500 miles
(4000 km) or some short-skip E¢ to
1250 miles (2000 km) per hop.

Thirty, forty, eighty, and one-sixty
meters are all good for nighttime DX.
The bands will be open in the east
soon after sundown, swing toward the
south about midnight, and end in the
Pacific areas during the hour or so
before dawn. On some nights these
bands will be as good as the winter DX
season. Some nights, noise (QRN)
from thunderstorms (airmass and
fronts of fall weather storms) will be
a problem. However, high signal levels
that occur during short-skip Eg propa-
gation conditions may overcome the
static.

ham radio

(@) i

EXMET your source for Discounted Prime 6061
¥

T6/6061-T6511 aluminum Tubing and Rod
TUBING

0.0. and wall Length Price per Length
127 « 058 12h $ 1250
718" x 058 12h 19 50
1" x 058 121 2175
114" x 058 12N 27 35
112" « 049 12h 28 80
112" x 058 12n 3300
1472 x 065 12h 38 40
1-172* « 083 121 48 00
112" » 125 24N 86 40
1-1/2° x 250 241 10515
2% = (58 12 1 42 25
2% x D65 12 1 45 50
2" x 125 24N 110 40
2" x 250 241 187 20
3% x 065 ”2n 8150

ROD

0.0, Length Price per Length

18" 121 $200

e i2Zh 450
Volume thscounts on orders over $500 00 Other sizes of tubing
and rod quoted upon reques! Mimmum order $50 00 tubing
$50 00 rod
Policies All pnces FOB Twinsburg, O Payment s COD
or save COD charges by enclosing a check or money order with
yout order Dhio residents add 5 1/2% sales tax

Exmet, Inc.
2170 E Aurora Rd_. P.O. Box 117, Twinsburg, Ohio 44087
216-425-8455

» 213

SAY YOU SAW IT
IN

HAM RADIO




WARC for FT-101/901

WELCOME TO 12 METERS!

Add a/l three WARC Bands lo your FT-101

= Increases Resale Value of your Rig

* Installs easily. detailed instructions

e |ncludes all crystals, relays, wire, etc

« Tested, fool-proof design for all but "ZD

FT-101 3-band WARC Kit
FT-901 30M Only WARC Kit

Shipping: $3, Air $5 (US & Canada), $10 Elsewhere
Order by mail or phone VISA/MC or COD Accepted

GO FOX TANGO - TO BE SURE!

FOX TANGO CORPORATION

Box 15844 H, W. Palm Beach, FL 33416
(305) 683-9587

v 196

SPECTRUM ANALYZER

1S-1010/UPM 84 Analyzer for 10
Mhz to 44 GHz in 8 bands; 20 KHz
resolution @ 3 db points. Dis-
persion: 0.5-25 Mhz above 55
MHz; 0-60 db |F attenuation in 6
db steps. With 5ADP7 CRT; re-

quires 115/230 VAC
17.3x19.5x 26, 180 Ibs sh
Used-reparable . S428 $265

ACCESSORY KIT including filters, attenuators, and
adapters.. wiset purchase $85
TRANSIT CASE. $15 MANUAL, partial repro ....$15
R-1420 UHF RECEIVER, 30-300 MHz AM-FM-CW in
two bands; selectable 20 or 300 KHz bandwidth
Same as CEl 905A. 3.5x19x 15, 25 Ibs sh
Used-reparable w/repro book 5405 $395
Prices F.0.B. Lima, 0 - VISA, MASTERCARD Accepled.
Allow for Shipping - Send for "85 Catalog Suppl.
Address Dept. HR - Phone: 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 * LIMA. OHIO - 45802

TOWERS ||

by ALUMA

HIGHEST QUALITY
P il ALUMINUM
grankUp  ® TELESCOPING (CRANK-UP)
Mode! T-604 ® GUYED (STACK-UP) |
o TILT-OVER MODELS 1
Easy to install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

40 .lllll
Crank-Up
Model T-140)

Over 36 types aluminum
and steel lowers made ¥

specials designed and
made— write for details
I M.
SPECIAL
Four Section 50 Ft.

Van Mounted Crank-Up
Aluma Tower

ALUMA TOWER CO.

1 BOX 2806HR
# VERO BEACH, FLA. 32960-2806
(305) 567-3423 TELEX 80-3405

\0\\ Fully Assembled and Tested 1985-86
QQ: CATALOG
50¢

MODEL VS 300A ANTENNA TUNER $69.95

MATCH MOST ANTENNA-FEEDLINE
COMBINATIONS TO YOUR RIG
MATCHES: dipoles, inverted vees, beams . quads,
verticals, mobile whips, random wire, etc. that are fed by
coax, balanced line or single wire
MAXIMUM POWER: 300 watts RF

INPUTS (selectable from front panel) ;:D!E!:IJ
J-coax: 1-direct, 2-direct or thru tuner Gr:nnvill b
1-balanced line (4:1 balun inc ) or single wire (803) srn?fem

IN-LINE CALIBRATED WATTMETER INCLUDED telex 887607

-l AHIF WORLOWIDE

|For the best buys in town call:

[ Barry Electronics Corp.

LD WIDE AMATEUR RADIO SINCE 1950 212-925-7000
Your one sourco for all Radio Equipment! Los p;:‘:'m :‘ﬂs Bajos en
ueva York

KITTY SAYS WE ARE NOWOPEN T DAYS A WEER
Saturday & Sunday 1010 5 P.M
Monday Fuau 910 630 PM Thuws. to 8 PM
Come to Bary's lor the best buys in lown
ONV Salaty
belts-in stock

Come to Barry's lor Fall Festival Savings
Jan KBZRV, Kitty WAZBAP, Mark K2CON

Antenna t
KENWOOD . » FT-ONE, FT-980, FT.75/GX ¥ SO

iy FT.726R, FRG- 9600, FT-270AM, FT-2700AH T PATCL
SLA iy " -
i 3
u LU
" 1 ' ¥

40 SIA LLULAR 'PHONES STOCKED

196D

‘ServiceFiapair WELZ
ANATAT . TM 'r‘]ﬁ FLUKE 77 Multimate:

411A & T& M1 IABINA

COMPUFIRE EXTINGUISHERS
EXLS000E ATTV/AMTOR TERMINAL

VoCom/MirageDaiws Larg
Tokyo Hy-Powes Santo
Amplitiers &
58k HT Gain
Antennas IN 5TOCK

AMERITRON AMPLIFIER AUTHORIZED DEALER

Yaesu FTA-2410, Wilson S
ICOM IC-AP 3010 (440 MHz) 7 5
ICOM IC-RP 1210 (1.2 GH2)

v PR

MlJRl H
Aza. 313, 1224 841D Wpdet

T

- - i o
\ ~ Soldenng Compuler Interfaces

T e, Station,  Slocked: MFJ.1224 HAM MastorTapss—
i AEA CP-1, PKT.1, DRLDX Beta or VHS T.m
P00, ATU, [ Qs
MICHOLOGAIR 1. Awr Dish cumpll Bulternut Ante ; J
h Inventory In Stock! HEIL EQUIPMENT IN STOCK :
K “ I‘-ItJ.NI.(Ih i (RGITAL FREGUENCY COUNTERS - =) - d 1
. oXoX ol r 1
EIMAC W
i YO0 2 — ] 1
78, BISEC —— L : \
28Y7A & iR (i 9101, i A0S s ! -L
Hnrn BENCHER PADDLES, oA BN
Iy BALUNS nuoro FILTERS. | 4N W o | [
AEA 144 MH: BIRD ‘V‘ et (Drya ol 1
AEA 220 MHz Wattmeler ? HIH'\I [ I\MI IIFIFF“ = ’
AEA 440 MHz Elemenis ASTRON POWER SUPPLIES New TEN TEC
ANTENNAS In Stock = AlincolFaicon Amps 2581MT, Corsair I, Argosy |1, Century 22

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADW.AY NEW YORK CITY.NY 10012

Astalic

We Stock AEA. ARAL, Alphs, Ameco. Antenna Specislists.
Callins

Astron B & KB & W.Bash, Bencher Bird. Butternut. COE. CES

Commumcations Spec. Co tows. Cowercrafl, Cunhorali

Daiwa, Dentron, Digimas, Orake, ETO (Alpha). Eimac, Encomm. Hel

Sound. Henry, Hustler iNewtionics), Hy Gain, leom, KLM, Kanbionics

Larsen, MQ IDaiwaj, M 4N Ml

Newtromcs, Nye Viking f‘dll w R Ilr_nlu{! Radio Amaiew Callbook

Robol, Rockwell Collins, Saston, Share. Telex. Tempo, Ten Tec

Tokyo Hi Power, Telonys T UHI 5. WZAL, Wabei. Wilson, Yaesu Ham and

Commercial Radios. Vocom. u-pr-_-w—a Curtis, TriEx. Wacom Duplesers,

Repasters, Phelps Dodge. Fanon intercoms, Scanners, Crystals | Radio

Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
¥ LN FLEH & BE HEMBURSE

LARGEST STOCKING HAM DEALER

L]
New York City's coup(ere nEPAIR LAB ON PREMISES

‘‘Aqul Se l-l-hla E-p-nol"

Ir"

sl W
Mk

Mini- Products, Mirage

FALEHIN

IFIE S iNVITE
"'1 j Cﬂ-.lHCIILHADID'lluc‘Mlltl-lnll‘!unp!.mi---

s S1 Station
Subways BMT Prince St Station

Ham Ot

INDF Tram Bey .-'im-u" Spesches Amateur Radie Courses Given On Our Premises, Call
Bus: Broadway #6 1o Spring 51 Chivwn Exporl Orders Shipped iImmedintsly. TELEX 12.7870
Barh - Win S1 &rh Aws Sranion
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GLB ELECTRONICS

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9to 4

GLB products include high quality components and prewound coils. Circuit boards are made from
G-10 epoxy and are silk-screened and solder-masked for easy construction.
High performance and affordability are featured throughout the GLB product line. All products

carry a 90-day warranty.

Our design capabilities offer cost-effective solutions for special applications from HF to micro-

wave, with production support for large quantities.

Contact us with your requirements—amateur, commercial, and military.

GLB PRESELECTOR - PREAMP

THE SOLUTION TO MOST INTERFERENCE, INTERMOD & DESENSE PROBLEMS.

GLB ELECTROMNICS
1962 Chnton Sirest  Butsio

[

LT - L et g e TR T T A s

FANTASTIC REJECTION!

Typical rejection:

+600 Khz @ 144 Mhz: —28dB
+1.6 Mhz @ 220 Mhz: —40dB
+ 5 Mhz @ 450 Mhz: —50db

Model P-148 Model P-220 Model P-450
" 0 D8 a oos A
\ 10 D8 I\ 10 D8 || \
\ 2008 | ‘I'| 2008 || \
I. 30 DB ' "ll % 08 .'I + A
\ 40 DB | I". 40 DB [
\ % 08 5008
\ 50 DB = . 5008 R
70 DB ¥ 70 0B 4
§§ 4§ 4§ § §§ £ & i & §
-3 O I EN3 KB g 3 g

Typical Selectivity Curves
Bipolar w/RCA jacks $89.95 , Commercial $109.95
GaAs fet option (200 Mhz & up) $20.00

Connector options:
N $10.00, UHF $6.00, BNC $5.00

Custom tuning is available when maximum
selectivity is required. Gain is then controlled
to 2-3 db.

Special order— $10.00

e LOW COST

¢ 40 - 1000 Mhz - tuned to your frequency
e 5 Large Helical Resonators

* L OW noise - HIGH overload resistance

* 8 db Gain - Ultimate Rejection 80 db

¢ 10 to 15 Volts DC Operation

e 5-10 ma Current Drain

e Cast Aluminum Enclosure

e Small size - 1.6 x 2.6 x 4.75"
exc. connectors

DESIGN OBJECTIVES

The function of a preselector is to provide ad-
ditional filtering against undesired signals. The
design objective in this product line is to
achieve the highest possible selectivity with
carefully controlled gain. Very sharp selectivity
is produced through five helical resonators
which can benefit receivers in many instances
where intermod and cross-band interferences
occur. The “nose’ of the selectivity curve is ex-
tremely sharp, so the unit must be tuned to the
exact frequency used.

Easy installation of our “add on" preselector
can be the low-cost cure for problems which
until now could only be accomplished by
improving the dynamic range of the receiver
itself.

Custom units are available on special order.
Write or call for quotations.

GALLIUM ARSENIDE VERSION

Better performance is obtained with GaAs
transistors. The higher gain these transistors
provide is traded off for still better selectivity.
GaAs transistors also offer greater resistance
to overload and improved noise figure.




TOP QUALITY MODULES

HIGH PERFORMANCE HELICAL FRONT END

* Designed for any application requiring state-of-
the-art performance
» Five large helical resonators
* 8-pole Crystal Filter
* On-board crystal oscillator
* Typical sensitivity: .29 @ 20 db
= Over 100 db adjacent channel rejection
s Image rejection well over 80 db
» QOver 105 db dynamic range
(no desense below 100,000 uv)
* Front end bandwidth less than 1 Mhz
(wider bandwidths available on special order)
* Dimensions - 5.25 x 2.25 x 1.75 inches
* 12V DC operation

10.7 FM IF/AF

s Fantastic squelch - can be set to open on signals
you can't even hear! “Chop'' resistant and there
is no “pop" when it opens or closes!
Temperature stable squelch & audio levels

Hard FM limiting

2 Watts of audio output power

Fully compatible with GLB front ends (or yours)
12V DC operation

Dimensions - 2 x 4.5 x 0.8 inches

Model R107 Kit $39.95
Wired/Tested $64.95

Model 415 - 144 to 148 Mhz (pictured) $139.95

Model 415 A - 220 to 225 Mhz $149.95

Model 415 C - Commercial Hi-Band $179.95

* Now Available - 420 to 1000 Mhz w/GaAs Fet - Call
UHF TRANSMITTER

Direct FM capability or AM for ATV
On-board crystal oscillator

Typical output - 2 Watts

Spurious down 55 db

12V DC operation

On-board keying circuit for push-to-talk
Includes AF-10 audio processor

(see description above)

* Dimensions - 2 x 4.5 x 0.8 inches
AF-10-1x 45x 0.8 inches

Model T450L Kit $59.95
Wired/Tested $99.95 - 285
Add $10.00 out of ham band

AUTOMATIC CW IDENTIFIERS

The alternative to troublesome diode programming
Model ID-2 w/2-10 min. interval timer.

* Enormous capacity - Up to 8 reprogrammable,
2,000 bit messages. (Approx. 2.5 minutes each at
20 WPM!)

e Sjze: ID-1 25x1.7x07"ID-2 25x275x0.7"

* Adjustable audio, speed, and interval timer (1D-2).
(30 sec. to 1 hr. intervals spec. order)

* Simple installation - +7 to + 15 volts, DC

* Automatic operation. Mode 1 - trigger input starts
message cycle - terminates at end of message. A
“hold" signal is provided to maintain trans-
mission until cycle is completed. Mode 2 - mes-
sage starts when power is applied - cycles con-
tinuously until power goes off. (repeats about
every 2.5 min. @ 20 WPM).

* Message switching w/jumper wires. A multi-tap
switch or logic gates can be used.

INCLUDE message(s). Print or type with exact spac-
ing, punctuation, etc., clearly.

Model ID-1 $49.95
Model ID-2 $69.95

Wired, tested
and programmed

LB ELECTRONICS

151 Commerce Pkwy., Buffalo, NY 14224 716-675-6740 9-4




Use Your Wireless Control

FROM ANY ROOM!

Works with most infrared
remote control receivers or VCR's.

ATRALINK"

SWITCH COMPONENT
REMOTELY

i —

"'r:'-—*:-"

FOR YOUR ™

n'.“f.u",|MTv \ i
J&I'I.'..'fl' [ | / {l !
MULTI-ROOM TELEVISION

SYSTEM

Wholesale and Retail Sales

800-545-3522

In Wisconsin 800-362-7212
(Authorized Video Link™ Distributor)

MERRIMAC ~ reme ==
SATELLITE &

327 Palisade St. Merrimac WI 53561 - 131 a

BEAM ANTENNA)
HANDBOOK

by Bill Orr, W6SAI
‘ and Stu Cowan, W2LX

Bill Orr and Stu Cowan have
completely revised and updated
the Beam Antenna Handbook to
include the very latest informa-
tion on state-of-the-art antenna
design. Accurate, computer
generated beam dimensions for
the 40, 30, 20, 17, 15, 12, 10
and 6 meter bands and VHF
bands are included eliminating
the need for time consuming
math calculations. Also covered
are: Beam height and optimum
apex of radiation, how element
types and hardware effect perfor
mance, 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 long Yagis. 268 clearly written pages — 204
easy-to-understand illustrations make this the book to buy for
beam construction. © 1985, 1st edition.

[ IRP-BA
Please enclose $3.50 for shipping and handling

Fadio.-.... BOOKSTORE

ANTENNA
HANDBOOK

Softbound $9.95

RECEIVE
THIS LCD
CALENDAR
CLOCK FREE
WITH YOUR
SUBSCRIPTION

/| WHAT’'S REALLY
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)
® $1.00 for sample copy

IF YOU HAVE
A SATELLITE
SYSTEM, THEN
YOU REALLY
NEED ...

The best in satellite programming! Featuring: s All
Scheduled Channels *Weekly Updated Listings
*Magazine Format «Complete Movie Listing *All
Sports Specials *Prime Time Highlights * Specials
Listing and *Programming Updates!

e Only $39.00 per year (52 weekly issues)
® 2 Years $69.00 (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

GREENVILLE, NH 03048 (603) B78-1441
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L= 7/ /1-800-344-4539

C ORPORATI!I ON AK, Puerto Rico — 218-681-6674 Telox — 62827914 TWX — 9103608982 DIGI KEY CORP

: 256K (262,144 x 1) DRAM 150NS $5.70/1; $39.95/9 |
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ASSORTMENT OF 13 POPULAR
VALUES. PANASONIC QUALITY
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a simple continuity tester

A United States Navy training manual once
described a circuit — affectionately known as the
“octopus” — for examining semiconductor junctions,
capacitors, and comparing printed circuit boards sim-
ilar to the circuit shown in fig. 1. Through the years,
| have run across several other versions of the octopus
differing only in the methods of attaching the many
wires connecting the instrument to the oscilloscope,
power source, and device under test. The octopus is
useful in pointing out problem nodes and providing
fast go/no-go tests on a variety of components. Oscil-
loscope patterns obtainable are combinations of those
depicted in fig. 2.

While ferreting out the cables and cords necessary
to hook up a particularly elaborate octopus, it occurred
to me that | would not be wasting time looking for a
power cord if the octopus were battery powered. After
locating the power cable, |1 determined that elimina-
tion of the required oscilloscope would also be neces-
sary because every available oscilloscope was hope-
iessly buried under other people’s ongoing calibration
setups.

circuit description

As a result of my decision to eliminate both the
power cord and the oscilloscope, the circuit shown
in fig. 3 was developed. The circuit illustrates a 555
timer operating as a minimum-parts astable oscillator.
The ceramic sounder provides an aural indication of
resistance. The diode bridge steers current through the
ceramic sounder with the correct polarity, and the dual
color LED (light emitting diode) provides a visual indi-
cation of current flow and polarity information. The
tapped power source provides a node that is negative
when the 555 timer is conducting and positive when
the timer is not conducting. Current through the LED
and the device under test is limited to a nondestruc-

By Robert R. Frahm, WD6GMB, Box E,
American Embassy, APO Miami 34002
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fig. 1. The “octopus.”
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E-CAPACITANCE

fig. 2. Octopus presentations.

tive value by the internal resistance of the ceramic
sounder.

directions for use

With the junction tester turned on, a shorted condi-
tion is indicated by a steady tone and by the alternately
blinking red and green LED. This condition can be
observed by holding the test probes together. The tone
should be steady — i.e., there should be no change
in volume.

An open condition is indicated by silence and the
absence of color in the LED. A clicking noise may be
heard if the test probes are held close together due
to capacitance between the probes.

A good junction is indicated by a beeping sound and
either a biinking red or blinking green LED when the
test probes are placed across the junction. If the test
probes are reversed, the same sound will be heard,
but the LED will blink in the opposite color! For ex-



SlA
1 CRI CR2
+
7 4
B = 3
3
ui 2 RI 2 CR3 CR4
+ [3
82 =
! L
[T
Si8
Ji
LED 0 o
a1.82 9-volt battery. RS No. 275-1546
c1 2.2 4F 50-volt capacitor
RS No. 272-997
CR1,2,3.4 1N914 diods, RS No. 276-3620
cs ceramic sounder, RS No. 273-060
or No. 273-065
J1 femaja banana (scks, RS No. 274-725
LED XV-5491 LED (dual color),
RS No. 276-035
P1.P2 Dattecy cannactors.
RS No. 270-328
R1 33 kilohm, 1/4-watt resistor,
RS No. 271-1341
Ss1 DPDT switch, RS No. 275-1546
miscellanecus box, RS No. 270-222
altigator clip, RS No. 270-347
tast probes, RS No. 278-704
printed circuit board, RS No. 276-168
C socket, AS No. 276-1995
Note: RS = Radio Shack
fig. 3. Junction tester.

CERAMIC SOUNDER

ALLIGATOR CLIP

—)

own

T

fig. 4. Panel layout.

ample, if a beeping sound and blinking red LED indi-
cate a goad junction, then a beeping sound and blink-
ing green LED indicate that the test probes are re-
versed. Take note of this relationship, since it helps
to determine the polarity of the junction.

The junction tester may be used both in and out of
the circuit {with the power off), but parallel resistances
may complicate interpretation of the results. Compar-
ing the results of testing printed circuit boards known
to be good can facilitate interpretation of the resuilts
of testing boards of unknown status.

Low current pulses {10 Hz at 18 volts peak-to-peak)
are available at the test probe tips. These signals are
useful when implementing signal or pulse injection
techniques.

A slight change in volume while the test probes are
shorted may indicate that the batteries are ‘‘out-of-
balance.” This condition may be corrected by inter-
changing or replacing the batteries. Since the junc-
tion tester draws current from the batteries whenever
it is turned on, be sure to turn it off after use.

construction details

Circuit layout is not critical. A socket is recom-
mended for the 555 timer to simplify replacement. The
low current {CMQS) 555 timer version is unforgiving
of inductive loads and not recommended, particularly
on modified junction testers that may include a switch
to bypass the ceramic sounder and LED. A suggested
panel layout is presented in fig. 4. The total cost of
parts is about $20.00 if they're purchased new.

conclusion

An alligator clip secured to the panel holds a loose
transistor, sparing me the bother of chasing the tran-
sistor around the bench with the test probes. (Since
building the junction tester, ! still find myself searching
for it because other technicians are always carrying
it away.)

{'ve aoften found faulty parts while demonstrating the
junction tester. Once | used it to ““wring out'’ a prob-
lem extender board that had been tested with an ohm-
meter, but showed no apparent defects. Using the
tester, | found & staked terminal where oxidation had
developed between it and the printed circuit, turning
the mechanical connection into a diode!

ham radio
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YOUR HAM SHACK cOMPUTER
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Compurter Programa
~Amateur Radio

PUTER PROGRAMS FOR

THE RADIO AMATEUR
by Wayne Overbeck, N6NB, and
Jim Steffen, KC6A

Here's the first source book of computer programs
for the Radio Amateur. Besides covering computer
basics, this book gives you programs that will help
you log, determine sunnse/sunset times, track the
Moon's path across the sky, use Greyline propaga-
tion and set up record systems for WAS, DXCC

and VUCC, or any other award. You can either

buy the book alone or you can buy the book with
the programs already on disk. Take full advantage

Program Listing
Dala Base Mgmi. |
Logs, Awards Data Base, Gridlocalor |
Latitude/Longitude Programs
Data File, Beamheadings, DX Display, Sunrise Ch
Greyline, DX Checker
Contest and Duping
Dupechecker, General Contest Logger,
Field Day Logger, Sweepstakes Logger, Log Print
Anlenna Programs
Antenna Scaler, Matching Evaluator, Vertical Patte
Ploter
EME
EME System Calculator, Sky Locator, Moontracker

[ 1HA-0657 Softbound $16.9¢

[ THA-0657 with program disk $29.9¢
specity computer (see list below)

[1Program disk alone $19.9¢

Programs available for: Apple Il (DOS and CP/M),

ol your computer with this well written source
baok. 1984, 1st edition,
327 pages

IBM (DOS), TRS-80 Model | and Model Il and
Commodore C-64. Please mark your order with the
program disk you want

By
Chip Lohman

HAM
NN4U

DATA
AMATEUR RADIO COMPUTER SOFTWARE

ANTENNA DESIGN

This sell-prompting program covers dipoles, Yagis, long
wires, rhombics, quads, loops, verticals and other anten
nas. You simply enter the fréquency 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
LIHD-AD (For C-64) §9.95

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 lor each conlacl. A 24-hour clock is
displayed at the top of the VOT screen. When the contes!
is over, the program will print your results 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
HD-CL (For C-64) $24.95

SUPER LOG

Super log gives you all the advantages ol a compulenzed
data base without significantly changing the traditional log
formal. For contesters, Super Log can be configured to
either manually or automatically enter senal number as well
as time of contact. Make an error and you can easily go
back and edit the entry. Super Log also allows you to pnnt
ou! either selected contents or the whole log. Will print
0O5Ls. Easy to modity
[IHD-SL (For C-64) $19.95

PROPAGATION CHART

Invaluable addition to any Hamshack. The Propagation
Chart allows you to determine the maximum usable fre-
quency (MUF) and the optimum frequency (FOT) between
your UTH and any spot on the globe. You can get either a
screen display, a printed tabular list over several days, or a
rinted graph of MUF and FOT. You also get automatic

am headings and distance to the DX station. Covers
160- 10 meters and the new WARC bands

$16.95

[JHD-PC (For C-64)

STAR 1.0

DESIGN PROGRAM
by Randall Rhea

STAR, S-parameter Two part Analysis Routine, is a proles-
sional engineening program designed 1o help analyze elec

tronic circuits. It is particularly helpful in frequency domain
analysis of RF and microwave circuits. To use STAR, you
input circuit information by component; inductors,
resistors, capacitors, transtormers, transmission lines, two
port data and several two port manipulatons. STAR will
then give you S-parameter data for each requested fre
quency in tabular or plot form. You can also use STAR 1o
optimize_component values for maximum circuil perfor-
mance. This program is definitely not for electronic begin-
ners. Engineers and senous hams, however, will find STAR
to be an invaluable design tool

(JRR-IBM program for IBM $99
[ I1RR-C-64 program for Commodore C-64 $99
IRR-AP  program for Apple Il $89
'RR-KP  program for KayPro $89

W

COMPUTERIZED DX EDGE > FASTER

>
Generate your own Greyline display. I%,VEHSIDN -
Xantek has adapted their best selling DX Edge to the com
puter world and It comes at a very reasonable price. This
compulenzed operating aid brings into your ham shack the
ahility to know and predict when and where DX is going to
appear. When r(!u are using the program, the computer
will automatically 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 kist and the 40 CQ zones. Disk and documen-
tation are just $34.95. This is something you've GOT to

have! <1985
[ 1XN-C64 (For Commodore C-64) $34.95

EDrmon o 1o
by John Simmons, WEMDI

Here's an easy way to get answers lor often asked elec
tronics questions. RF NOTES contains programs written by
broadcast engineers that answer: o conversion, to convert
voltage. current or power levels to dB, dBm conversions,
converts voltages or power levels to dBm and dBm to
voltage or power, VSWR calculations, calculates VSWR and
return lass when both reflected and incident powers are
known; Filter design, 14 difterent filter configurations in-
cluding schematics (6 low pass, 4 high pass, 2 band pass
and 2 band elimination circuits), Basic Microstrip and basic
stnp line design; and resonant circuits, design paraliel and
senes resonant circuits, PI, capactive impedance divider
and inductive impedence divider. This disk is an invaluable
reference for all Radio Amateurs

$59.95

E-RF (IBM PC only)

CONTENDER Il LOGGING DATABASE
(Commodore C-64

This Commodore C-64 program will meet just about 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 QTH. Contender will also prin
0SL’s, mail labels and contest dupe sheets. The Contend
USA-CA (three disks) is a Worked All County data base
that saves time and hassle and a tremendous amount of
paperwork

cT-C $34.!
Basic Contender (C-64) 1 disk
CT-CUSA $49.!

Contender Plus USA-CA (C-64) 3 disks

RTTY MAILBOX MSO
for Vic 20 and C-64 Computers

Here's a super user friendly software package thal turns
(K e home computer into a powertul, easy-lo-use
message handling system. Messages can be stored, read
or deleted by either incoming R signals or by using t
compuler's keyboard, Each message is listed in a directo
by file name, along with date and time of message initia-
tion. The Basic/Assembly language software combines hi
speed with user friendly features and fully controls your
transmitter and receiver with automatic identification, an
optional special messa’ﬂe and automatic transmission of
date and time during MSO use. You can also use this pr
gram to operate direct RTTY and 60, 67, 75 or 100 wpn

audot or 110 baud ASCIl. Vic 20 needs 24k ol memory
use this program
VC-CP Use with AEA CP1 interface & equiv. $79.
VC-MF Use with MFJ interface & equiv. $79.

VC-KT Use with Kantronics interface & equiv. $89.

AMPRO SOFTWARE
FOR THE IBM PC
Edited by E.B. Rough, KB3GX

Programming by Ron Nord, N3AKP
These four programs have been written with the Active
Amateur in mind and are designed to greatly simplify
record keeping chores. You simple enter basic 0S0 data
call, prefix, country, state, or zone, date, RST and mode
The program then adds the contact lo the disk data base
You can review your current status of stations worked,
confirmed or venfied at a glance. You can also print up
“wish list"" to give to your friends who are help:%p |gmu
find those missing stations. The DXCC and 5 band DXCC
lists are current through January 1, 1985 and can be ea:
updated should any new countnes be added. These pro-
grams are a greal value at a good price and represent a
major time saver

AMP-DXCC  (IBM PC only) $29.
DXCC Program

AMP-5CC (IBM PC only) $29.
5 Band DXCC Program

AMP-WAZ (IBM PC only) $29.

CQ Worked All Zones
AMP-WAS (IBM PC only)
ARRL Worked All States

$29.



NOW HAS COMPUTER BOOKS AND SOFTWARE

COMMODORE 64 USER’S GUIDE
by Commodore Engineers

This beginner's book gives you hands-on instructions on
how to set up and use your brand new C-64 computer.
Learn how to do color animation, generate music or
specialized sound effects and interface the computer with
peripheral equipment. Just about every question & beginner
could ask is answered in this useful text. 1982,

166 pages.
122016 Softhound $12.95

COMMODORE 64 PROGRAMMER’S
REFERENCE GUIDE

This programmer’s guide will give you all the handy hints
and tips that will tet you get fult value from your C-64. For
the beginner, complicated topics are taken step-by-step,
with plenty of sample programs and complete detailed ex-
planations. Advanced users will find plenty of pretested and
debugged pragrams. st edition, 486 pages.

| 122056 Softbound $19.95

COMMODORE C-64 STARTER BOOK

by Jan and Christopher Titus

and David Larsen
This book is designed to get the new C-64 owner up and
running with the minimum of fuss and hassle. Each
chapter is packed with experiments and exercises designed
to build competence in the user. Full of simple to load and
use programs written with the beginner’s need in mind.

«)1984, 384 pages.
122293 Softhound $17.95

REPAIR AND TROUBLESHOOQTING GUIDES
C-64, IBM-PC AND APPLE Il
by Robert C. Brenner

It you've been taking care of your ham gear, there’s cer-
tainly no reason why you can’'t do much of your own
microcomputer servicing. These handy guides give you a
real headstart in taking on your ‘‘micro” when problems
arise. Troubleshooting is clearly illustrated by simple flow
charts that are designed to pinpoint failures and correct
them. There is also an Advanced Troubleshooting chapter
for more complicated systems failures. Clear easy-to-read

CIRCUIT DESIGN PROGRAMS
FOR THE APPLE N
by Howard Berlin, W3HB

Use your Apple to help design electronic circuits. This book
is a serigs of engineering programs written in Applesoft
that give you various '‘what happens if"' and 'what's
needed when' as they apply to & number af engineering
questions. By using the computer you can change various
circuit components and tell exactly how the circuit will per-
form without going through extensive manual calculations.

©1982, 132 pages.
[.121863 Softbound $15.95

APPLE (fle PROGRAMMER'S GUIDE
by David Heigerman

This book zeros in on how to program the popular Apple
lle home computer in both BASIC and assembly language.
Chock full of nelpful facts, applications, ideas, suggestions
and technical information in one simple easy-to-use
reference manual. You also get a number of short applica-
tion and demonstration programs in BASIC and assembly
language. ©1984, 416 pages.

[ 122299 Sottbound $19.95

APPLE PROGRAMMER’S HANDBGOOK
by Paul lrwin

Get the most of your Apple computer by fearning assembly
language programming. Assembly language programs run
much fasier than basic proprams and can be designed for
maximum etfectiveness with minimum compromise. Plenty
of stock routines are included, organized by topic and
detailed memory map. This 408-page book will answer just
about all your questions on assembly language pro-
gramming. ©>1984, 480 pages.

| 122175 Softbound $22.95

SPECIAL PRICE

COMPUTER DICTIONARY AND HANDBOOK
by Sippl
More than 22,000 definitions, acronyms, and abbreviations

as well as 14 information packed appendixes make this an
invaluable reference book for all levels of computer users.

VIC 20 PROGRAMMER’S REFERENCE GUIDE

To get the Vic to perform for you, you have to know how
to program. The book is divided into four sections: BASIC
Programming, Machine Language Programming, Input/Out-
put Interfacing and Programming Graphics and Sound.

Each chapter is fully illustrated with sample programs and
has plenty of "“how to" explanations. 1st edition, ©1982,

289 pages.
(121948 Softbound $16.95

THE 68000 PRINCIPLES AND PROGRAMMING
by Leo Scanion

Motorola's 68000 is the first 16 bit up to have a 32 bit in-

ternal architecture. This book covers CPU information that

is needed for all microcomputer professionals and hobby-

ists alike. Also includes information on Motorola's cross-

macro assembler, a 68000 instruction set, printouts and

interfacing. 1981, 240 pages.

17121853 Softhound $15.95

Z-80 MICROPROCESSOR PROGRAMMING
AND INTERFACING

by Nichols and Rony
This is the easy way for novices and experts to learn how
to write and design programs tor the popular Z-80 micro-
processor. This book focuses on fundamentals and use of

the 7-80. ©1979.
11721608 Softbound $12.95

MICRO COOKBOOK Vol. 1 and 2
by Don Lancaster

Learning to use a PC can be a real challenge. However,
Don Lancaster has tried to filter out all the gobbledygook
and make it as easy as can be. Volume 1 features down-
to-garth coverage of fundamentals, number systems, hard-
ware and software logic, mainstream codes and standards,
electronic memory and memory devices and other applica-
tions. Volume 2 covers address space, addressing, system
architecture, machine code programming, /0 and helpful
suggestions to common problems.

text and plenty of illustrations. Operational contro), storage devices, and time sharing are (121828 Volume 1 ©1982 $15.95
1.122363 Commodore C-64 ©1985 $18.95  just a few of the subiectsgextensivew covered in thisgim- (121829 Volume 2 ©1983 $15.95
[ 122353 Apple Il Plus/lte ©1984 $19.95  portant volume. ©1980, 928 pages. [ZJBuy BOTH Specia! $26.95
[122358 1BM-PC ©1985 $18.95 (121632 SAVE $5 Softbound $29.95 SAVE $4.95
Name Catalog # Title QTy.| Price Total
Address _
City_ ______ State Zip
[ | Check or Money Order Enclosed
1 VISA I'1 MasterCard
Card # . __ Expires
S =
O o Shipping
TOTAL

F3dio- . BOOKSTORE

GREENVILLE, NH 03048

(603) 878-1441



TUBES

TYPE PRICE TYPE PRICE TYPE PRICE

2039/7289 $ 34.00 1182 /4600A $500.00  ML7815AL $ 60.00
2626 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-5007 102.00 4657 84.00  ML7855KAL 125.00
3-10002/6164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX400U7/8961 255.00 4687 P.0.R. 8106 5.00
3CX1000A7/8283 526.. 00 5675 42.00  8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700, 00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F 1 567. 00 5836 232.50 8156 12.00
4-65A/8165 69.00 5837 232.50 8233 60.00
4-125A/4021 79.00 5861 140.00 8236 35.00
4-250A/5022 98.00 5867A 185.00  8295/PL172 500.00
4-400A/8438 98.00 5868/AX9902 270.00 8458 35.00
4-4008/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00  8505A 95.00
4-1000A/8166 444,00 5893 60.00  8533W 136.00
4CX2508/7203 54. 00 5894 /A 54.00  8560/A 75.00
4CX250FG/8621 75.00 58948/8737 54.00  8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580M 90.00 6083/A29909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242.50% 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX15008/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00  6L6 Metal 25.00
4CX100000/8171 1255.00 6293 24.00  6L6GC 5.03
4CX15000A/8281 1500.00 6326 P.0.R. 6CA7/EL34 5.38
4CW800F 710.00 6360/A 5.75  6CL6 3.50
432 240.00 6399 540.00  6DJ8 2.50
4E27A/5-1258 240.00 65504 10.00 6005 6.58
4PR60A 200.00 68838/8032A/8552 10.00  6GF5 5.85
4PR60B 345.00 6897 160.00  6GJ5A 6.20
4PR65A/8187 175.00 6907 79.00  6GK6 6.00
4PR1000A/8189 590. 00 6922/60J8 5.00  6HBS 6.00
4X150A/7034 60.00 6939 22.00  6HF5 8.73
4X150D/7609 95.00 7094 250.00  6JG6A 6.28
4X2508 45.00 7117 38.50  6JM6 6.00
4X250F 45.00 7203 P.0.R. 6JN6 6.00
4X500A 412.00 7211 100.00  6JS6C 7.25
5CX1500A 660. 00 7213 300.00%  6KN6 5.05
KT88 27.50 7214 300.00%  6KD6 8.25
4168 45.00 7271 135.00  6LF6 7.00
416C 62.50 7289/2C39 34,00  6LQ6 G.E. 7.00
5728/T160L 49.95 7325 P.0.R. 6L06/6MJ6 Sylvania  9.00
592/3-200A3 211.00 7360 13.50  6ME6 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50  12AX7 3.00
812A 29.00 7609 95.00  128Y7 5.00
813 50. 00 7735 36.00 12JB6A 6.50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. For information call: 602-265-0731

Toll Free Number i sars my oo rou o &““}L‘z electroncg

800-528-0180 T o with comparablo pans 3802 North 27th Ave., Phoenix, AZ 85017

if we are out of stock of an item.”

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“FILTERS”

OLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15,99
ATLAS Crystal Filters

5.595-2.7/8/LSB, 5.595-2.7/1SB

8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19,99
5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7khz wide Upper sideband. Impedence 800chms 15pf In/800chms Opf out. 19.99
5.595-.500/4, 5.595-.500/4/CW

4 pole 500 cycles wide CW. Impedance 800ohms 15pf In/800chms Opf out. 138,99
9. 0USB/CW

6 pole 2.7KHz wide at 64B. Impedance 680ohms 7pf In/300chms 8pf out. CW-1599Hz 19.99

KOKUSAT ELECTRIC €O, Mechanical Filter #MF-455-ZL/ZU-21H
455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2.36KC Bandwidth,
Upper sideband. (2U) 19,99
Lower sideband. (2L) 19.99

RABHBRBRRDTRAERREFRERRFRRRDRRBER DR AR SR ERUDBBARRRERPS R RBRBTERRRBRRTRTERERR RN

CRYSTAL FILTERS

NIKKO FX-~07800C 7.8MHz $10,00
TEW FEC-103-2 10.6935MH2 10,00
SDK SCH-113A 11,2735MHz2 10.00
TAMA TF~31H250 CF 3179.3KHz 19,99
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5.00
MOTOROLA 4884863801 11.7MHz 2pole 15KHz bandwidth 5.00
PTI £350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 5426C 21.4Miz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7MHz 8pole bandwidth 7,5KHz at 3dB, S5KHz at 6d4B 20.00
COMTECH A10300 45MHz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6MHz 36KHz wide 10.00
FILTECH 2131 CF 7.825MHz 10.00

I EE R SRS RS RS R R RS RS RR SRR SRR ERRR R RS RS R AR R R R R R R RE SRR SRS XS R RS R SRR EE RS R A

CERAMIC FILTERS

AXEL 4F449 12,6KC Bardpass Filter 3dB bandwidth 1,6KHz from 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+-2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 10.00
MURATA BFB455B 455Ktz 2,50
BFB455L 455KHZ 3.50
CFM455E 455KHz +-5.5KHz at 3dB , +8KHz at 6B , +-16KHz at 50dB 6.65
CFM455D 455KHz +7KHz at 3dB , +-10KHz at 6B , +-20KHz at 50d4B 6.65
CFR455E 455KHz +5.5KHz at 3dB , +8KHz at 64dB , +-16KHz at 60dB 8,00
CFU455B 455KHz +-2KHz bandwidth +~15KHz at 6dB, +-30KHz at 40dB 2.90
CFU455C 455KHz +-2KHz bandwidth +12,5KHz at 6dB , +-24KHz at 40dB 2.90
CFU455G 455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +-10KHz at 40dB 2,90
CFU455H 455KHz +-1KHz bandwidth +-3Kiiz at 6dB , +-9KHz at 40dB 2,90
CFU4551 455KHz +1KHz bandwidth +-2KHz at 6dB , +~6KHz at 40dB 2,90
CFW455D 455KHz +-10KHz at 6dB , +-20KHz at 40dB 2.90
CFW455H 455KHz +-3KHz at 64B , +-9KHz at 40dB 2.90
SFB455D 455KHz 2.50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4,5KHz +-1KHz 5.00
SFE10. 7MA 10.7MHz 2B0KHz +50KHz at 3dB , 650KHz at 20dB 2.50
SFE10.7MS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20dB 2.50
SFG10.7MA 10, 7MHz 10.00
NIPPON LF~B4/CFU4551 455KHz +—1KHz 2.90
LF-B6/CFU455H 455KHz +~1KHz 2.90
LF-B8 455KHZz 2.90
LF-C18 455KHz 10.00
TOKIN CF455A/BFU455K 455KHz +-2KHz 5.00
MATSUSHIRA EFC~1455K 455KHz 7.00

RERBREBBRBERRBERRRBREERERRRRERERBREREERRERRRERERERRERBRBABERIREFRERERPRRRERBRRRRRRE N

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES

POWER OUTPUT 1.6MW, BEAM DIA. .75MM BEAM DIR, 2.7MR 8KV STARTING VOLTAGE DC

68K OHM 1WATT BALLAST 1000VDC +-100VDC At 3,7MA $59.99
ROTRON MUFFIN FANS Model MARK4/MU2A1

115 VAC 14WATTS ) 50/60CPS IMPEDENCE PROTECTED-F 88CFM at 50CPS $ 7.99
105CFM at 60CPS THESE ARE NEW TO" Fl'ee Numml' “Ajl parts may be new or

’ , and par b
cﬂ“ z elect romicy 800-528-0180 SAettatoc wih Comparaple pars
(For orders on.y) it we are out of stock of an item.”
3802 North 27th Ave., Phoenix, AZ 85017 pgcEg guBJECT TO CHANGE WITHOUT NOTICE For information call: 602-265-0731
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RF TR

ANSISTORS

TYPE PRICE  TYPE PRICE TYPE PRICE  TYPE PRICE
2N1561 $25.00 2N5920 $ 70.00 40608 RCA $ 2,48 BFY90 $ 1.50
2N1562 25.00 2N5921 80.00 40673 RCA 2.50 BLW60C5 15,00
2N1692 25.00 2N5922 10.00 40894 RCA 1.00 BLX67 12.25
2N2857 1.55 2N5923 25.00 60247 RCA 25.00 BLX67C3 12.25
2N2857JAN 4,10 2N5941 23,00 61206 RCA 100.00 BLX93C3 22,21
2N2857JANTX 4.50 2N5942 40.00 62800A RCA 60.00  BLYB7A 7.50
2N2876 13.50 2N5944 10.35 62803 RCA 100,00 BLY88C3 13,08
2N2947 18,35 2N5945 10.00 430414/3990RCA 50.00 BLY89C 13.00
IN2948 13.00 2N5946 12.00 3457159 RCA 20,00 BLY90 45,00
2N2949 15.50 2N5947 9.20 3729685-2 RCA 75.00 BLY92 13.30
2N3118 5.00 2N6080 6.00 3729701-2 RCA 50.00 BLY94C 45,00
ZN3119 4.00 2N6081 7.00 3753883 RCA 50.00 BLY351 10,00
2N3134 1.15 2N6082 9.00 615467-902 25,00 BLYS568C/CF 30.00
2N3287 4.90 2N6083 9.50 615467-903 40.00 C2M70-28R 92.70
2N3288 4,40 2N6084 12,00 25C568 2.50 C25-28 57.00
2N3309 4.85 2N6094 11.00 25C703 36.00 C4005 2.50
2N3375 17.10 2N6095 12,00 28C756A 7.50 CD1659 20.00
2N3478 2,13 2N6096 16,10 25¢781 2.80 CDh1899 20.00
2N3553 1.55 2N6097 20.70 25C1018 1.00 CD1920 10.00
2N3553JAN 2.90 2N6105 21.00 25C1042 24,00 Cb2188 18,00
2N3632 15.50 2N6136 21.85 28C1070 2,50 CD2545 24,00
2N3733 11.00 2N6166 40,24 25C1216 2.50  CD2664A 16,00
2N3818 5.00 2N6267 142,00 25C1239 2.50 CDh3167 92.70
2N3866 1.30 2N6304 1.50 25C1251 24.00 CD3353 95,00
2N3866JAN 2,20 2N6368 30,00 25C1306 2,90 CD3435 26.30
2N3866JANTX 3.80 2N6439 55.31 25C1307 5.50 CD3900 152.95
IN3866JANTXV  4.70 2N6459 18.00 25C1424 2.80  (CM25-12 20.00
2N3866AJANTXV  5.30 2N6567 10.06 25C1600 5.00 CM40~12 27.90
2N3924 3.35 2N6603 13.50 25C1678 2,00 CM40-28 56.90
2N3926 16.10 2N6604 13,50 25C1729 32,40 CMES0-12 30.00
2N3927 17.25 2N6679 44,00 25C1760 1.50 CTC2001 42,00
2N3948 1.75 2N6680 80.00 25C1909 4,00 CTC2005 55.00
2N3950 25.00 021-1 15.00 25C1945 10.00  CTC3005 70.00
2N3959 3.85 01-80703T4 65.00 25C1946 40,00 CTC3460 20,00
2N4012 11.00 35C05 15.00 25C1947 10.00 DV2820s 25.00
2N40237 2.00 102-1 28.00 25C1970 2.50 DXL1003P70 22.00
2N4041 14,00 103-1 28.00 28C1974 4,00 DXL2001P70 19.00
2N4072 1.80 103-2 28.00 25C2166 5.50  DXL2002P7Q 14.00
2N4080 4,53 104P1 18.00 25C2237 32.00 DXL3501AP100F 47.00
2N4127 21.00 163P1 10.00 25C2695 47,00 EFJ4015 12,00
2N4416 2.25 181-3 15.00 A2X1698 POR EFJ4017 24,00
2N4427 1.25 210-2 10.00 A3-12 14,45 EFJ4021 24,00
2N4428 1.85 269-1 18.00 A50~12 24,00 EFJ4026 35.00
2N4430 11.80 281~1 15.00 A209 10.00  EN1S745 20.00
2N4927 3.90 282-1 30.00 A283 6.00  FJ9540 16,00
2N4957 3.45 482 7.50 A2838 6.00 FSX52WF 58.00
2N4959 2.30 564~1 25.00 Al610 19,00 65739 25,00
2N5016 18.40 698-3 15.00 AF102 2.50 65386 25.00
IN5026 15.00 703-1 15.00 AFY12 2.50  GM0290A 2.50
2N5070 18,40 704 4,00 AR7115 20.00 HEP76 4.95
2N5090 13.80 709-2 11.00 AT41435-5 6.35 HEPS3002 11,40
2N5108 3.45 711 4.00 B2-8z 10.70  HEPS3003 30,00
IN5109 1.70 733-2 15.00 B3-12 10.85 HEPS3005 10.00
2N5160 3.45 798-2 25.00 B12-12 15.70  HEPS3006 19.90
IN5177 21.62 3421 28.00 BALQ0204125 152.95 HEPS3007 25.00
2N5179 1,04 3683P1 15.00 BF25-35 56,25 HEPS3010 11.34
2N5216 56,00 3992 25.00 B40-12 19,25 HF8003 10.00
2N5470 75,00 4164P ) 15.00 B70-12 55.00 HFET2204 112.00
2N5583 3,45 4243P1 28.00 BF272A 2.50 HP35821 38.00
2N5589 9.77 4340P3 18,00 BFQ85 2.50 HP35826B 32,00
2N5590 10.92 4387P1 27.50 BFR21 2.50 HP35826E 32.00
2N5591 13,80 7104~1 28.00 BFR90 1.00 HP35831E 30.00
2N5596 99.00 7249~2 10.50 BFR91 1.65 HP35832E 50.00
2N5636 12,00 7283~1 37.50 BFR99 2.50 HP35833E 50.00
2N5637 15.50 7536~1 30.00 BFT12 2.50 HP35859E 75.00
2N5641 12.42 7794~1 10,50 BFW16A 2.50 HP35866F 44,00
2N5642 14,03 7795 15.00 BFW17 2.50 HXTR2101 44,00
2N5643 25.50 7795~1 15.00 BFW92 1.50 HXTR3101 7.00
2N5645 13.80 7796~1 24,00 BFX44 2,50 HXTR5101 31.00
2N5646 20,70 7797~1 36.00 BFX48 2.50 HXTR6104 68.00
2N565] 11,05 40081 RCA 5,00 BFX65 2.50 HXTR6105 31.00
2N5691 18.00 40279 RCA 10,00 BFX84 2.50 HXTR6106 33.00
2N5764 27.00 40280 RCA 4,62 BFX85 2.50 J310 1.00
2N5836 3.45 40281 RCA 10.00 BFX86 2.50 J02000 10.00
2N5842 8.45 40282 RCA 20.00 BFX89 1.00 Jo02001 25.00
2N5847 19,90 40290 RCA 2,80 BFY11 2.50  J04045 24.00
2N5849 20,00 40292 RCA 13.05 BFY18 2.50 KD5522 25.00
2N5913 3.25 40294 RCA 2,50 BFY19 2.50 KJ5522 25,00
2N5916 36,00 40341 RCA 21,00 BFY39 2.50 M1106 13.75
Toll Free Number .., ...c mnay e new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800'528'0180 surplus, and parts may be

substituted with comparable parts
it we are out of stock ot an item.”

For information call: 602-265-0731
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M1107
M1131
ML132
M1134
M9116
M9579
M9580
M9587
M9588
M9622
M9623
M3624
M9625
M9630
M9740
M9741
M9755
M9780
M9827
M9848
M9850
M9851
M9860
M9887
M9908
M9965
MM1500
MM1550
MM1552
MM1553
MM1607
MM1614
MM1810
MM1810
MM1943
MM2608
MM3375A
MM4429
MM8000
MM8006
MM8O11
MPSU31
MRA2023-1.5
MRF 134
MRF136
MRF171
MRF208
MRF212
MRF221
MRF223
MRF224
MRF227
MRF230
MRF231
MRF232
MRF237
MRF238
MRF239
MRF245
MRF247
MRF304
MRF306
MRF313
MRF314
MRF315
MRF316
MRF317
MRF412
MRF420
MRF421
MRF422
MRF427
MRF428
MRF433
MRF449/A
MRF450/A
MRF452/A
MRF453/A
MRF454/A
MRF455/A

$16.75
5.15
7.25
13.40
29.10
6.00
7.95
7.00
5.20
5.95
7.95
9.95
[5.95
14.00
27.90
27.90
16.00
5.50
11.00
35.00
13,50
20,00
8.25
2.80
6.95
12.00
25,00
10.00
50.00
50.00
8.45
10.00
15.00
15.00
1.80
5.00
17.10
10.00
1.15
2.30
25.00
1.01
42.50
10.50
16.00
35,00
11.50
16,10
10.00
13.00
13.50
3.45
2.00
10.00
12.07
3.15
13.80
17.25
35,65
31.00
36.00
50.00
11.15
29.21
28.86
55.43
63.94
18.00
20.12
25.00
38.00
17.25
63.00
12.07
12,65
14.37
17.00
18.40
20.12
16.00

Toll Free Number

800-528-0180

(For orders only)

surplus,

RF TRANSISTORS (CONTINUED)

MRF458
MRF464
MRF466
MRF472
MRF475
MRF476
MRF477
MRF479
MRF492
MRF502
MRF503
MRF504
MRF 509
MRF511
MRF515
MRF517
MRF525
MRF559
MRF587
MRF605
MRF618
MRF626
MRF628
MRF629
MRF641
MRF644
MRF646
MRF648
MRF816
MRF823
MRF846
MRF892
MRF894
MRF901 3 Lead
MRF901 4 Lead
MRF902/2N6603JAN
MRF902B
MRF904
MRF905
MRFO11
MRF965
MRF366
MRF1000MA
MRF1004M
MRF2001
MRF2005
MRF5176
MRF8004
MSC1720-12
MSC1821-3
MSC1821-10
MSC2001
MSC2010
MSC2223-10
MSC2302
MSC3000
MSC3001
MSC72002
MSC73001
MSC80064
MSC80091
MSC80099
MSC80593
MSC80758
MSC82001
MSC82014
MSC82020M
MSC82030
MSC83001
MSC83003
MSC83005
MSC83026
MSC83303
MSC84900
MT4150
MT5126
MT5596 (2N)
MT5768(2N)
MT8762
NEO2136

$20.70
25.30
18.97
1,50
3.10
3.16
20.00
8.05
23.00
1.04
6.00
7.00
5.00
10.69
2.00
2.00
3.45
1.76
11.00
20.00
25.00
12.00
8.65
3.45
25,30
27.60
29.90
33.35
15,00
20.00
44,85
35,50
46,00
1.00
2,00
15,00
18.40
2,30
2.55
2.50
2.55
3.55
32.77
31.05
41,74
54,97
24.00
2.10
225,00
125.00
225.00
30.00
93.00
245,00
POR
35.00
38.00
POR
POR
35,00
10.00
3.00
POR
POR
33.00
33.00
130.00
33.00
40.00
82.00
70.00
POR
POR
60.00
14.40
25.00
99.00
95.00
25,00
2.00

“All parts may be new or
and parts may be

substituted with comparable parts

it we are out of stock of an item.”

For intformation call: 602-265-0731

NEO2160ER
NE021350
NE13783
NE21889
NE57835
NE64360ER-A
NE64480 (B)
NE73436
NE77362ER
NE98260ER
PRT8637
PT3127A
PT31278
PT3127C
PT3127D
PT3127E
PT31%0
PT3194
PT3195
PT3537
PT4166F
PT4176D
PT41B6B
PT4209
PT4209C/5645
PT4556
PT4570
PT4L577
PT4590
PT4612
PT4628
PT4640
PTL64L2
PT5632
PT5749
PTH612
PT6619
PT6708
PT6709
PT6720
PT8510
FT8524
PT8609
PT8633
178639
PT8659
118679
PTB708
PT8709
pT8727
PT8731
PT8742
PT8787
PT8828
PT9700
PT9702
PT9783
PT9784
PT9790
PT31083
PT31962
PTX6680
RE3754
RE3789
RF35
RF85
RFLIO
§50-12
$3006
$3007
53031
SCA3522
SCA3523
SD345
SD44S
SD1004
SD1007
SD1007-2
SD1007-4
SD1007~-5

9 3802 North 27th Ave., Phoenix, AZ 85017
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

$100.00
5.30
61.00
43.00
5.70
100.00
94.00
2.50
100.00
100.00
25,00
5.00
5.00
20.00
20.00
20.00
20.00
20.00
20.00
7.80
20,00
25.00
5.00
25.00
25.00
24,60
7.50
20.00
5.00
20.00
20.00

21.00
23.80
15.00
10.00
22.00

5.00

5.00

5.00

5.00
15.00
15,00
15.00
15.00
15.00

SD1009
SD1009-2
SD1012
Sp1012-3
Sp10i2-5
Sp1013
SD1013-3
Sp1013-7
SD1016
SD1016-5
SD1018-4
SD1018~6
SDi1018~7
SD1018-1
SD1020~5
SD1028
SD1030
SD1030-2
SD1040
SDL040-2
SD1040-4
SD1040-6
SD1043
SD1043-1
SD1045
SD1049-1
SD1053
SD1057
SD1065
SD1068
5D1074-2
SDI074-4
SD1074~5
SD1076
SD1077
SD1077-4
SD1077-6
SD1078-6
SD1080~7
SD1080-8
sp1080-~9
SD1084
SD1087
SD1088

sp1088-8 -

SD1089-5
501090
SD1094
SD1095
SD1098-1
SD1100
SD1109
SD1115-2
SD1115-3
SD1115-7
SD1116
SD1118
SD1119
SD1124
Sp1132-1
SDI1132-4
Spi133
SD1133-)
SD1134-1
SD1134=-4
SD1134-1
SD1135
SD1135-3
SD1136
SD1136-2
SD1143-1
SD1143-3
SD1144
SD1145-5
SD1146
SD1147
sSD1188
SD1189
Sp1200
Spl201-2

elec

$15.00

15,00

10,00

10,00

10.00

10.00

10.00

10,00

15.00

15.00

13.00

13.00

13.00

5 13.00
10.00
15.00
12,00
12,00
5.00

20.00
10.00
5.00

12,00
10.00
3.75

2.00

4.00

10.00
4,75

15.00
18.00
28,00
28.00
18.50
4,00

4.00

4,00

24,00
7.50

6.00

3.00

8.00

15,00
22.00
22,00
15,00
15,00
15,00
15.00
30.00
5.00

18,00
7.50

7,50

2.10

5.00

22,00
5.00

50.00
15.00
12,00
9.50

10,00
2,50

12.00
7 12,00
10,25

12,00

12.50

12.50

10.00

17.00

4,00

15.00

15.00

15.00

10.00

24,00

1.50

15.00

tromnacs

More Details? CHECK — OFF Page 168
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E.F. JOHNSON ROLLER INDUCTORS

NI-CAD BATTERY CHARGERS

MODEL 229-0201-01 MODEL 229-0202-01
10UH at 3AMPS MAX.  $36.99 18UH at 5AMPS MAX. $44.99
****************************************************

UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

e e e e e e e e e e e de e ok ke ek ke ok ok k ko

UNIVERSAL CHARGER $19.99

Standard Size Micro Size < : ;
3.9 14 33 62 175 5 25

4,7 15 34 68 180 6 27 s SOV Smetee
5 18 36 75 200 7 33

Bl 20 38 80 220 8 36

6.8 22 39 82 240 9 51

7 24 40 100 250 12 62

8.2 25 43 110 300 15

9.1 27 44 120 360 16

10 27.5 47 123 470 18

11 28 50 125 500 20

12 30 51 140 820 22

13 32 56 150 1000 24

*xkawdxANOTE ALL VALUES LISTED IN PICO FARAD*****kdx MALLORY CHARGER $23.99

PRICE INFORMATION

1 to 10 § .90ea. 11 to 51 $.80ea. 52 to 102 $.70ea.

103 and up call
T B B B T b B B S R S S S S e e e

GOULD NI1-CAD BATTERIES
AA size 1.25v at 500mahr new a § 1.99
D size 1.25v at 4 AMPHR new h 7.49

GENERAL ELECTRIC NI-CAD BATTERIES
AA size 1.25v at 500mahr new a 2.99
195194 3.75v at 100mahr new 1.99
AA size 3.75v at 100mahr new 5 2.99
AA size pack of 10 12.5v

at 450mahr used a 5.99
Sub C Pack of 10 12.5v
at Z2.5Amphr new ¢ 9.99

UNION CARBIDE NI-CAD BATTERIES
193817 3.75v at 225mahr new a 2.99

GLOBE GEL-CELL BATTERIES
Zv at BAMPHR GC280 new g 5.99
12v at 20AMPHR GC12200 new o 49,99
12v at 23AMPHR GC12300 new g 54,99

EAGLE PICHER GEL-CELL BATTERIES

12v at 1.5AMPHR CF12V1.5 new 4 11.99
GATES SEALED RECHARGEABLE LEAD ACID BATTERTES AND PACKS
2v at 2.5AMPHR D Cell new b 5.99

8v at SAMPHR 4 X Cell used £ 14.99
12v at 2,5AMPHR 6 D Cells new £ 24.99
18v at 2,5AMPHR 9 D Cells new £ 29.99

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS
6v at 2.5AMPHR 3 D Cells wused ¢ 10,00
12v at 2.5AMPHR 6 D Cells used e 19.99
12v at 5AMPHR 6 X Cells used e 24,99

e ke e e etk ke ok o ke ke e e ok o e i e o o e e e T e e s o ok o ok ok ok gk ok ol ol o ol ol e o ok e o ik e ook e o oo ol ool ke sk o ol e ok e ke ke ok

Toll Free Number All parts may be new of
sooszaoio - i MK 2 electronicy

For orders onl f we are aut of stock of an ilem 3802 North 27th Ave., Phoenix, AZ 85017
(For orders only) For information call: 602-265-0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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California

C & A ROBERTS, 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 80230
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

Icom, 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 Fia: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FLL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 51
years. Complete lines of Amateur equip-
ment, accessories and parts.

lllinois

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, bindng 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 loc:

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 WDBAHO

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray "'Squeak,”” AD7K
Outside Nev: 1 (800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENO, NV 89502
702-827-5732

QOutside Nev: 1 (800) 648-3962
icom — Yaesu Dealer

NEW YORK

ADIRONDACK ELECTRONICS, INC.
1991 CENTRAL AVENUE

ALBANY, NY 12205

518-456-0203

Amateur Radio for the Northeast since
1943.

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 TOO!
-D ea-ler S. Contact Ham Radio now for complete details.
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\mateur 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. 3-3

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 I-270 and airport.

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

Jcom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex.

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
3621 FANNIN

HOUSTON, TEXAS 77004
713-520-7300

1 (800} 231-3057

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

= - ]

NEMAL ELECTRONICS INTL., INC.

required cables for N
most earth station N\

SEE US AT DAYTON BOOTH #104
sssssmm——— \/0Ur One stop coax supplier!

tle w‘w » SATELLITE GONTROL CAB

5 TYPES AVAILABLE! NEW!!! Lowest Loss l
[ ket e iuind
7. TYPE 1 TYPE2 TYPE3 TYPE4 TYPES
AVAILABLE IN . //_/?’ Genenal Pupmel | L ‘ML" Ontersat) ) _ RG6/U 18-Gauge. 96% 2 — RG6/U 18 Gauge 96%
250-500-1000 . $ | Crosougey | RO Hm 2 - RG59/U 96% Copper Shield Copper Shiela
FT.ROLLS Copger Brag ,  C20pe B Copper Braid 7@ 12-Gauge 2@ 12 Gauge
ORBY g«» ;gﬁ--m e it Zg }ggauxe @ 18Gauge 1@ 18 Gauge
@ 22Gauge ¢ auge 3@ 20Gauge Shielded plus
THEFOOT g g SO WEmE g 2t Shilded plus inned Copper
Shieided plus b el tC plus Shielded plus. Tinned Copper Drasn Wire
. Tinned Copper B’"“"w apper Tinned Cogper Drain Wite 3@ 22Gauge Sheelded
= 2 panwee g e e DN 3@ 20Gauge Sheldes plus Tinned Copper
@ 22 Gauge Shielded alus Toned Copper Drain Wire
plus Tianed Copper Drain Wire
+ Dram Wire
Designed far easy
onestop Instaliation. 55¢ 75¢ 95¢ 79¢ 89¢
providing the FT FT FT FT FT

Call for 1000 FT pricing

uipment
all in adirect
burial jacket

HARDLINE
Two styles, two sizes for all installation needs
. Outer with Polyethyl Jacket

1/2 inch loss .48 dB/100 ft. @ 30 MH2
8 dB/100 ft. @ 1000 MHz ...... $1.25/1.

718 inch loss 28 dB/100 ft. @ 30 M
54 dB/100 ft. @ 1000 MHz ....... $3.25/ft.

* Corrugated (:npw Outer Conductor with Polyethylene
Jacket

1/2 inch loss .38 dB/100 ft. @ 30 MHz

(FLC12-50J) 2.78 dB/100 ft. @ 1000 MHz ....... $1.59/1t.
7/8 inch loss .13 dB/100ft. @ 30 M

(FLC12-78J) 1.3 dB/100 ft. @ 1000 MHz ..... $3.92/ft.

COMPARE RG 213 1 25 dB/100 @ 30 MHz
8.5 dB/100 @ 1000 MHz !

HARDLINE CONNECTORS
1/2 inch aluminum UHF M/F $19.00 Type N M/F $22.00
7/8 inch aluminum UHF M/F $49.00 Type N M/F $49.00
1/2 inch copper UHF M/F $22.00 Type N M/F $22.00
7/8 inch copper UHF M/F $49.00 Type N M/F $49.00

shipping
Cable — $6.00

r 100 ft.

Connectors — $3.00 per order.

Orders under $20 add $2 additionai pius shipping.
Charge card — orders over $30 only.

COD add $2.00. Florida Residents add 5%.

Only Nemal offers the qually construchon RG59/U copper shielding made 1o mil spec JANC-17
12-gauge conductors. tinned copper drain wires, and a true direct burial polyethylene jacket

FACTORY AUTHORIZED DISTRIBUTOR
AMPHENOL, CABLEWAVE, COLUMBIA, KINGS
BLONDER-TONGUE, TYTON, B&K

COAXIAL CABLE « SMATV PRODUCTS
MULTICONDUCTOR CABLE  COAX-SEAL
CONNECTORS-ADAPTERS  » COMPUTER CABLE
HARDLINE * CRIMP TOOLS
CABLE TIES « FIELD STRENGTH METER

Z

ALL BAND TRAP
“SLOPER” ANTENNAS !

FULL COVERAGE! ALL BANDS! AUTOMA-

TIC SELECTION wlthPROVEN Woeatherproof

soated Traps - 18 Ga Copperweld Wirel

GROUND MOUNT SLOPERS - No R

needed!

Connect rees, Bulldings,

ANY angl- 'rom snulghtup to 60

axcetlient “SLOPER” OX Antenn n

bend it anywhere gou need tol 2000 Watt

PEP Input, max. Permanent or portable Use

Installs In 10 minutes. SMALL - NEAT -

ALMOST INVISABLE - No one will know you
have a Hi-Power DX Antenna. Idesi For COND'Os APART-
MENTS- RESTRICTED AREAS - Pre-tuned for 2-1 or less
SWR over ALL bands (except 80-160-300k¢} No adjust-
ments needed - EVER. COMPLETELY ASSEMBLED, whh

50 ft RG-58U Coax feedline and PL.259 connector - Bullt

In Ilghung arrestor - rsady to hookup)l FULL INSTRUC-
T

No. 10805 80-40-20-15-10—1 trap 49 ft.— $49.95
No. 10405 —40-20-15-10 — 1 trap 26 f1.——$48.95
No. 10205-——20-15-10 1 trap 13 ft.—$47.95
No. IO 18 S-180-80-40-20-15-10 -2 traps 83 1. — $79.95
SEND FULL PRICE FOR PP DEL IN USA (Canads s $5.00
extra for postage etc) or order using VISA, MASCAHD -
AMER EXP. Give Number Ex Date. Pn 1- 308-236-5333
waekdays. We ship In 2-3 days(Per Cks 14 days) Guarantaed
1 ye - 10 day money back trial.
WESTERN ELECTRONICS
Dapt. AH Kearney, Nebraske 68847

v 200

12240 N.E. 14th Ave.
No. Miami, FL 33161
Telephone: (305) 893-3924

COAXIAL CABLE SALE
POLYETHYLENE DIELECTRIC
RG-8/U 96% shield Mii Spec........... ($29.00/100) or 31¢/it.
RG11U 96% shield 75 ohm mif spec................... 25¢/ft.
RG-55B/U double shield (RG-58 size) 50 ohm ......... .454/ft,
RGS58U mif spec 96% shield ........... ($ 00/100) or 11%/11.

RG62A/U 96% shield mil spec 93 chm .. 124

RG174/U min. 50 £ mil spec.
RG213 noncontaminating 96% shield mil sp c.
RG214/U double silver shield 50 ohm
RG214/V tinned copper..............
RG217/U double shield 500 5/8”

LOW LOSS FOAM DIELECTRIC
RG-8X (Mini 8) 95% shietd (515.00/100) or 1741t

RGS8U 80% shield ..................c....... {$19.00/100) or 22¢/it.
RG-8/U 97% shield 11 gu. {eq. Belden 8214) .......... 3i¢/ft.

RG58U 80% shield .07¢/1t.
RG58U 95% shield ... .

RG59/U 100% foil shiel
RG59/U 70% copper shield ...
HEAVY DUTY ROTOR CABLE 2-16 ga 6
Rotor cable 2-18 ga 6-22 ga Poly burial Jkt..
Complete line of muiticonductor cables available

CONNECTORS MADE IN USA
Amphenol PL 259 .. o
PL-259 and/or 50-239
Double Male Connector..........
PL-258 Double Female Connector
PL-259 Silver-Teflon Kings ...
Reducer UG-175 or 176 ..
UG-255 (PL-259 to BNC) .
Elbow (M359) UHF Elbow
F59A (TV type)........
UG 21 D/U Type N Male for RG8, Amphenol ...
UUG-88C/U BNC Male for RG-58, Amphenol
UG 273 BNC-PL259 Ampheno! ..................
3/16 inch Mike Plug for Collins etc. (cutoff) ..

ing
gf — $3.00 per 100 ft.
Connectors — add 10%, $3.00 minimum.
Orders under $20 add $2 additional plus shipping.
Charge card — orders over $30 only.
COD add $2.00. Florida Residents add 5%.

IN STOCK
— OVER 500 ITEMS —
COMPLETE LINES
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Foixr Crystal

T Filters
TS430S KIT IMPROVED!

Superior tail-end cascading kit includes gen-
uine 8-pole Fox Tango filter on tuned IF board,
Mil-spec silver braid teflon coax, complete in-
structions. Improves selectivity, Shift operation;
reduced IF noise.

Reg. $85. Now only $75 wi2.1KHz tiiter.
Also 250, 400, 1800, 6000 Bandwidths - $60 ea.
DISCOUNT: 10% off on any 2 or more of above.

SHIPPING: $3 US, 85 Air (US & Canada),
$10 Elsewhere ¢ Order by mail or phone
VISAIMC or COD accepted
Ask About Qur Filters. For Many Other Rigs.

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

REVIEWS

world time clock

Azimuth Clock has just released its new World
Time/Dual Zone clock. Using a large 1-7/16 x
2-1/2-inch LCD display, it's easy to read. And
with large pushbuttons on the side, it's also easy
to set. There's no need to fumble with a pen or
pencil on tiny buttons recessed into the clock’'s
mechanism.

To ensure accuracy, these clocks use a quartz
crystal time base oscillator. The local time display
shows time in the standard AM/PM format. The
Universal Time clock display is in 24 hour/Zulu/
military notation for instant logging accuracy
Both displays can be set to also flash the date,
if desired. Both the UTC and local time clocks
have been programmed to automatically deter-
mine the number of days per month and will re-
quire resetting only during leap years, or should
the battery fail.

These clocks are set in a durable piece of ex-
truded aluminum that has been beautifully silk
screened. Azimuth also offers a 14-day satisfac-
tion-guaranteed or your money-back offer: if
you're not delighted with your Azimuth clock,
simply return it within 14 days of purchase. The
World Time dual zone clock retails for $29.95 but
is currently specially priced at $24.95, plus $1.95
shipping and handling.

Toll-free numbers are available for ordering by
credit card; call (800) 821-6842; in California,
(800) 421-1061. Further information is available
from Azimuth, 11030 Santa Monica Blvd., Suite
200, Los Angeles, California 90025

Circle F307 Reader Service Card.

N1ACH

CMC’s docking booster

Here's a really neat product for owners of
handheld radios. The Docking Booster is a com-
pact, self-contained power supply, a 16-dB gain
GaAsMES FET receiver pre-amp, and a 30-watt
RF amplifier (a 50-watt unit will be available
soon), all in one package. Designed to integrate
your portable radio into your car without sacrific
ing either portability or versatility, the Docking
Booster is currently available for the IC-2AT,
IC-02AT and Yaesu, Kenwood, and Standard
radios.

When | unpacked the box, | was surprised that
the unit is really quite small. Installation is quite
simple. You just connect the unit to the car bat
tery either directly or through the fuse block,
slide the radio in, attach the external antenna and
you're on the airl

The Docking Booster comes with a U-shaped
bracket that can be attached to the door of most
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cars. (Unfortunately, our Dodge station wagon
door is too deep, and the unit wouldn‘t fit there.
| also found that both the power cord and an
tenna feedline tend to get in the way if you in-
stall the radio on the driver's door.) But | did find
the perfect place to install the unit — right in
the ashtray (| don’t smoke). The U-clamp which
fit perfectly, provides a stable, easy-to-reach
mounting platform.

Now, trying to shout into the ashtray while
you're driving down the road is bound to attract
attention, if not cause an accident. So you'll
want to add the optional ICOM handheld speaker
mike.

The Docking Booster is simple to use, with
only a high and low power switch for the 30-watt
RF ampilifier. There are no other switches, knobs,
or dials to turn or set.

Here in Southern New Hampshire, | found the
extra 30 watts to be helpful in accessing re-
peaters. The 16-dB pre-amp helped tremen-
dously in hearing distant repeaters and weak
maobile stations on simplex frequencies.

| did find one problem with the unit. You have
to avoid long-winded transmissions because
there's no heatsink for the RF amplifier. | don‘t
yet have enough experience with the unit to tell
whether this is going to be a problem or not, but
in normal use, the Docking Booster did get warm
to the touch. (The b0-watt unit does have a heat
sink.)

The Docking Booster uses the latest Japanese
power transistors in a stripline circuit for high,
stable power output. Using a 1.5-dB NF GaAs

FET device, the 16-dB receiver provides excellent
weak signal reception over the full 2-meter band.
Designed to run on 13.8 volts DC, the unit re-
quires 4 amps maximum on transmit and supplies
a stable 10 volt power source for the radio.

For more information on the Docking Booster,
contact CMC Communications, 5479 Jetport,
Tampa, Florida 33614.

N1ACH
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NEW

products

integrated packet terminal

Packeterm, a company specializing in packet
radio technology, has announced release of the
PACKETERM IPT. The IPT is a complete packet
node controller and terminal in one compact unit.
The IPT will interface with any popular FM or
SSB rig, for use on both HF and VHF channels.
The IPT can operate at 300 or 1200 baud. All
that's required for operation is to connect the
IPT to a transceiver and tune to one of the local
packet frequencies.

The IPT uses Tuscon Amateur Packet Radio



firmware for complete compatibility with exist
ing packet networks, A built-in modem allows
much greater tolerance for receiver audio level
than previous available designs.

The IPT will also function as a general-purpose
ASCII terminal. It features data rates from 110
to 19,200 baud, 7 function keys, 40 or B0 column
display, and will drive an optional printer. Power
required is 120 VAC at 1/2 ampere. For portable
operation, a DC converter that uses a 13.8 VDC
power source is available.

For further information, contact Packeterm,
P.0O. Box 835, Amherst, New Hampshire 03031.

Circle /303 on Reader Service Card.

ICOM IC-A2 air band
handheld transceiver

ICOM has announced the IC-A2 5 watt PEP
output aircraft handheld transceiver. Utilizing
owver 20 years of experience in synthesized com-
munications equipment, the ICOM IC-A2 in

cludes outstanding new features not available
in other handhelds.

Standard features include all 720 COM and 200
NAV channels plus 720 additional COM channels
and 200 NAV channels. Five watts PEP power
output — an ICOM exclusive — and 1.5 watts
operation capability for battery-saving low power
operation are standard.

The unit features ten owner-programmable
memory channels, with internal lithium cell mem
ory backup.

The ICOM IC-A2 comes standard with an IC-
CM?7 rechargeable Nicad battery pack, charger,
L.C-14 soft leather case, and earphone. A wide
selection of options and accessories are avail-
able, including the ICOM HS-10 headset and HS-
10SA VOX unit or HS-10SB PTT switchbox.

The ICOM IC-A2 may be purchased only
through authorized ICOM avionics dealers/
distributors or FBO shops.

For further information, contact ICOM, 2380
116th Avenue N.E., Bellevue, Washington
98004,

Circle £306 an Reader Service Card

packet radio
relay power amplifier

With linking of packet radio stations on 220
MHz becoming popular, Hamtronics has an
nounced a new version of their widely-used
power amplifiers designed just for this service.
Called the PPA-220, the new PA is similar to the
Hamtronics LPA 2-40, except that it has in
creased gain (up to 50 watts out with 2 watts
drive) and built-in PIN diode antenna switching
1o allow T/R transition in only a few milliseconds.
The new PA can be used with the Hamtronics
TS1 or any other 2 watt, 220 MHz exciter. With
the ultra-fast T/R switching, the PPA-220 is an
ideal component for packet relay stations being
constructed for inter-area ties at 9600 baud. The
cost of the kit is $138.00.

For more information on this and other pro
ducts, such as transmitters, receivers, repeaters,
and 202" type modulators and demodulators,
contact Hamtronics, Inc., 65 Moul Road, Hilton,
New York 14468-9535,

multi-tap V/H switch

The MTS-1200 s the first in Gensat's series
of MICROSTAR™ integrated block downcon-
version accessornes. Incorporating all the circuitry
required to independently operate up to four
receivers from one dish, the MTS-1200 offers the
easiest solution to most MTVRO system
requirements.

The MTS-1200 is designed to operate with
most block downconversion receivers operating
at 950 to 1450 MHz, Each receiver can indepen-
dently select the vertical or horizontal line from
the block downconverters. No signal loss is intro-
duced by the accessory

The switching circuitry is driven from the
polarizer output of the receiver, In order to en-
sure proper isolation between the horizontal and

vertical signal, the polarizer interface must be
compatible with either a ferrite or pin diode
polarizer.

Packaged in Gensat's standard weather-proof
housing, this MICROSTAR" product can be
mounted either indoors or outdoors,

For further information, contact Gensat, 951
Alness Street, Downsview, Ontario, Canada
M3J 2J1.
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A ACQUISITION

***RQs 232C VOLTMETER FOR YOURPC* **
B chiwrml. 4% dgt ALJDC voltmeter 5 controfier
SENSATROL talks your computer’s ishguage! Sen
BOrS hook up easily to diferentnl inputs providng 15
ot of 1Y Specasl Urestite sorial output alows
networkng  includes seven bnary conunal outputs
Uses smple PRINT & JPUT withs BASIC a
rrawainl storts amateury i sonsor hookup S apghces

o $385 COMPLETE!

DEALER INGUIRIES WELCOME.
603-588-3746
BOX 33, FRANCESTOWN, NH 03043

DATA WORLD PRODUCTS
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EERSSAESLTEL T 0 HSEITTl ke TR

LEARN ALL ABOUT

TROUBLESHOOTING
MICROPROCESSOR-BASED
EQUIPMENT
AND
DIGITAL DEVICES

Attend this 4-day seminar and master the essenhals
ol microprocessor mamntenance Lam a hem under
standing of microprocessor fundamentals and learn
specialized troubleshooting techmiques Fee 15 $685 00

CURRENT SCHEDULE
Atlanta, GA — September 17-20
Greensboro, NC — September 23-26
Chicago, IL — October 1-4
Indianapolis, IN — November 12-15
Oklahoma City, OK — December 3-6
San Antonio, TX — December 10-13

MICRO SYSTEMS INSTITUTE
Garnett, Kansas boil)3Z2
(91.3) BUE-46495

- 204

COMPUTER PROGRAMS

FOR THE RADIO AMATEUR
by Wayne Overbeck, N6NB,
and Jim Steffen, KC6A

Here's the first source book ol computer programs
lor the Radio Amateur Besides covering computer
basics, this book gives you programs thal will help
you log, delermine sunnse/sunsel limes, track the
Moon's path across the sky, use Greyline propaga
tion and set up record systems for WAS, DXCC
and VUCC, or any other award. You can either
buy the book alone or you can buy the book with
the programs already on disk, Take lull advantage
of your computer with this well written source
book 1984, 1st edinon, 327 pages

[ |HA-0657 Softhound $16.95

by, MO
7 Oty

["IHA-0657 with program $29.95
specity computer (see list below)
[ IProgram disk alone §19.95

Programs available for. Apple Il (DOS and CPIM)
IBM (DOS), TRS-80 Model | and Model Il and
Commodaore C-64. Please mark your order with the
program disk you want

Please include $3.00 shipping and handling.

Ham Radio’s Bookstore
Greenville, NH 03048
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For Class #1 & #2 hitches

TENNA HITCH by DC SALES

Adapts your existing car trailer hitch for any

HF Antenna
Complete $29.95

Plus $5 postage & handhing
Contact your favorite dealer or

DC SALES
1602 Chestnut Ridge Rd.
Kingwood, TX 77339
(713) 358-0051
Dealer inquines invited

=

No holes in your car

=
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AUTHORIZED KENWOOD

I-COM RADIO DEALER

HEASTER INC 200 Bucehannon Pee. Clarkiburg W VA 26301
Clarvsburg Phone (304) 624 5485 o W VA Toll Free 1800352 3177

Harokd Hedthet KABDHX 150 Heewory Hill Pace Ormond Beach FL

Florda Phone (904) 6734066

s

Wi el all twandy ol amabew radeon amghlers anlennas Towers eic
Call e for @ guotation for your nesds we guarsates 10 Lave yoer money!

Nalinn wide foll Iree [answers 24 hes | 1 B00-824 7888 operator BBS when
g e rabind et Mol Itee Ielephone yin must lesve 3 message o 4
call hack from me Please diow 3-5 days Jof & tetum cal Thank you'

HAZER YOURROHN 25 G Tower

s Artenna and rotator mount on HAZER
complete system trams lower n verhcle

Jpr|r_;!.T posiion
» Salely lock

system on HAZER operates

while raising-lowenng & normal poasition

Meyer can fall

L]

,';’;-.qnl transterred directly 1o tower Winch

cable used only lor rasing & lowenng Easy

1o anstall and use

* Will support most antenna arrays

- ng‘- qualily matlernials & work-
manshig

® Salety speed convenience

smaooth travel
Complete kit for 50" or less tower
includes winch cable hardware and
instruchions

12 4 (o $297 00 ppd
v it 2

farsr 4 i W1 278 00 ppd
i I any 1 ateree 42 50 ppd
As an alternative purchase a Martin
M-13 or M-18 aluminum tower eng
neered specihically for the HAZER

system

GLEN MARTIN ENGINEERING INC.
PO Box H 253 Boonvliile, Mo 65233
B16-882-2734
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products

digital level meter

North American SOAR Corporation has an
nounced the release of its Model 1700 digital level
meter, which represents an entirely new concept
in surface level measurements, Model 1700 was
designed to assist the professional engineer or
craftsman in making finite level or angular
measurements quickly and accurately. Small and
compact, the unit is sized 6-1/4 = 3-3/4 =
1-1/4 inches for portability. The Model 1700 has
two 3-1/2 digit LCD readouts with annunciators,
enabling the operator to observe the slope angle
in degrees, the slope direction, and slop height
in meters per meter from either the side or top.
A buzzer can be activated to give an audible tone
alarm when 0 degree (level) is attained. It con
tains a switchable LCD light for reading in dim
light. Powered by two 1.5 volt "AA" batteries,
the Model 1700 can be continuously operated
for 500-800 hours. The measuring method em
ploys an encoder and micro-computer, giving it
a dynamic range of + 120 degrees with an ac
curacy of 1.0 degree and resolution to 0.5
degree. The Model 1700 is priced at $99.95 in
small quantities.

For more information, contact North American
SOAR Corporation, 1126 Cornell Avenue, Cherry
Hill, New Jersey 08002.

Circle 310 on Reader Service Card.

transmitter kit

RF Kit Co. has developed a compact Amateur
Radio transmitter kit that can be assembled in
one evening and provide a solid 5-watt CW out
put on the 7, 10.1, and 14 MHz Amateur bands
This unit 1s crystal controlled and one crystal is
included in the $39.95 price. Stock crystals
available include: 7.035, 7.125, 10.108, 10.125,
and 14,035 MHz.

This unit is suitable for home use with a sim
ple dipole antenna or for portable and emergency
power communications.

The electronic design is straightforward and

may be easily modified for any Amateur band
from 160 to 10 meters. The 3.6 =« 2 x 1inch
size will allow the builder to custom-fit this trans-
mitter into many surplus enclosures.

For further information, contact RF Kit Com-
pany, P.O. Box 27127, Seattle, Washington
98125.

Circle F302 on Reader Service Card.

weather boots

Kilo-Tec has announced a new custom
weather boot for use with RG-58, RG-59, and
RG-8X. Simply slip the weather boot over the

coaxial cable before soldering on the connector,
then slide the boot over the connector for a good
weather-tight seal — without the use of tape or
rubber compounds.

The boots are manufactured with a flexible
vinyl material that resists moisture and break-
down from the sun’s rays.

Three new boots are available: Model
KTBNC-59 for (F} BNC/RG-59 and RG-8X;
Model KTBNC-58 for (F) BNC/RG-58; and
Model KTBF 59 for (M) Type F/RG-59 and
RG-8X. We also offer various models for PL-259
and type N. Boots for TNC are available on
special order.

For more information, contact Kilo-Tec, P.O.
Box 1001, Oak View, California 93022.

Circle 313 on Reader Service Card.

RF circuit design program

STAR 1.0 1s a low-cost program written for
circuit design using personal computers. It
analyzes and optimizes electromic circuits n
cluding amplifiers, oscillators, filters, matching
networks, hybrids, couplers and others. STAR
1.0 features include frequency domain analysis
of circuits, optimization of any component values
in circuit, file storage of circuits for easy recall
or modification, and screen, printer, and plot
outputs. The program disk includes 30 applica
tion examples. The program is available for IBM.
PC/XT/JR, APPLE Il +Illc/lle, Kaypro
2/2%/4/10 CP/M and the Commodore C-64.

For additional information, write Circuit
Busters, P. 0. Box 256, Lilburn, Georgia 30247

Also available from Ham Radio’s Bookstore

IBM and C64, $99; Apple and Kaypro, $89.
Add $3.50 for shipping and handling.

Circle 309 on Reader Service Card.



new antennas

NCG Company has announced its new line of
Amateur antennas. The line includes a 1.2 GHz
antenna for base/repeater use (with a 12.5 dB
gain) and a new mobile with a 7.5 dB gain.

Also available are the new 2-meter 70-cm
antenna duplexer and 6-meter/2-meter antenna
duplexer combinations. A quad band vertical for
HF + VHF 40, 15, 10, and 6 meters is ideal for
the limited roof areas.

Another new antenna is the new ground-plane
vertical Tribander for the new 10, 12, and
18- MHz band.

For further information, contact NCG Com
pany, 1275 North Grove Street, Anaheim, Cali
fornia 92B06.

Circle /312 on Reader Service Card

CoCo MORSE

The latest release from dataLOG Software
allows you to send morse code from your Radio
Shack Color Computer. “CoCo MORSE"” re-
quires 32K of RAM and a disk drive. It features
a 320-character input buffer for type ahead that
will keep up with the fastest typist. (The operator
is usually not aware of the buffer limit because
the buffer works in a circular fashion, allowing
wrap-around when the 320 character limit is
reached.) A split screen display shows input buf
fer and transmitted characters.

The program will allow operation from 5 to 80
words per minute and speed changes may be
made during transmission. Up to five predefined
message buffers can be created and saved to
disk for increaed efficiency during contests or
for that “brag” tape. The messages may be
dumped into the transmit buffer, up to the buf
fer's limit, without effecting transmission speed
or quality.

Included in the purchase price is an RS232 in-
terface to connect the computer to the transmit-
ter. The interface also provides the necessary iso-
lation between thestransmitter and computer.
CoCo MORSE is written in machine language
and is relocatable. Its documentation includes
information for modifying the weight and dura-
tion of the transmitted code. A future release of
the “datalOG Logbook™ program will allow
combined operation of the morse program AND
the log program for the dedicated CW operator
CoCo MORSE, including the interface sells for
$39.00 plus $2.50 for shipping and handling.

For additional information, contact datalLog
Software, P.O. Box 10631, Jacksonville, Florida
32247.

Circle 311 on Reader Service Card.

antique radios

Antique Radio Classified, a national publica
tion for buyers and sellers of old radios and
related items, is entering its second year of pub-
lication. The largest publication of its type, it
caters to collectors interested in collecting radios

Available: August (?) Available: April, 1985
Dayton

N
Price: W° $219.00

e Unassembled Kit ® Fully Assembled Unit
® No Warranty ® Full One-Year Warranty
e Service Assistance (?) ® Complete Service

Facility & Staff

BUT LOOK BEFORE YOU LEAP

Both units are Packet Radio Terminal Node controllers
with AX.25 protocol, a standard RS-232 compatible port,
and command format software. But many differences exist too.

B uying the Kantronics Packet Communicator makes
sense. You know our reputation for quality products
and after-sales-support. You know the Kantronics tradition of mak-
ing computer interfaces and software that work. So take your pick,
the unassembled kit with no warranty, or the guaranteed Kantron-
ics Packet Communicator, ready to work in your shack.

With a price of $219 we think the
Kantronics Packet Communicator is more than a bargain,
it's the smartest buy you'll make this year.

KZKantronics

1202 E. 23rd Street  (913) B42-7745
Lawrence, Kansas 66046
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ASK ANY
HAM...

THEN
ASK FOR

HUSTLER.

AMATEUR
ANTENNA
PRODUCTS

3275 North Avenue B
Kissimmee, Florida 32758
[305) 933-0500

v dwmovon, <.

Ct yn Mailing Lists

mpiled 1o your

Sell stick 1x3 labels

on Labels!

Amaleur Radio Operator NAMES
5 spe

. Gnoqmpmc by ZIP and/or State

* By License |ssue or Expiration Date

Total List 453,000 Price: $25/Thousand

Buckmaster Publishin e
u'\.t'f:-r-...ll.-'b g = LIFETIME
Mingral VA 23117 US A (703) B94-577

hcations

40dB Gain True Parabolic 20 Inch Dish
Complete System $84 95 (Shipping incl.)
Dealerships, Oty Pricing. Replacement Parts
Phlllips-Tech Electronics
.0, Box 34772 « Pnoanix. AZ 85087
(802) Ba7-7T00
WARRANTY MagterCard = Visa = COD &

Quality Microwave TV Antennas

Multi-Channel 1.9 1o 2.7 GHz

[53.00 Credit all phone orderst)

MEZVHF SHOP

ORDERS
QUOTES

v 14

-800-HAM-7373

RETA 4500  RSISM 138,95
P81 2A ars vEISM 158 94
RS20A TO9S  RSS0A 179.85
ASIOM 8 45 ASA0M 20024
VEIOM 11488 VESOM 22304
RSJSA 12378 FMS0A 20094
MIRAGE

ALIS BMIr 150w Amp Pa _ot% g
BZIA 7 Mir HT Amp/ Pa ¢, 90 £ F
B1018 2 Mir 180w AmpiPa q" ‘\G
BICTE 2MiEr 30 In | 180

CI012 1 IMIr 120w A
DIONON a30-450M1N2 1
KimM

KT34A ol Trinandes

KT34XA Bel Tribander RS
2MIBLBX220 220 8X0432-30L BX 00 95
2M1ATI2N- 220 BS SO0 05
435 18C 112 9%
KENPRO

KAS00 Elevation Aotor 18998
FLASH:

The Tonna F9FT s are back CALL FOROQUOTE
HENRAY RADIO

ZND-Classic 2 KW Amp 8% 00

2002 | 20044 KW' 1250 00113450 00
MICAOWAVE MODULES
MMTYde- 28 IMir Xovarior
MMTZ20-268 220Mhz  X-variar
MMTAIZ 435 2 10w X-vorin
MMT1 2061440 2w X-vorter
MMCT dd- 28 IM11 COnvartad
MMCA12 ) 425 28 convertar
information &

Call (717) 474-9399

18 5. Mountain Bivd. - Ait, 309
Mountaintop, Pa. 18707

FOR THE BEST DEAL IN TOWN
CALL THE BESTNUMBER AROUND 1-800-HAM-7373
SPECIALS: Astron Power Supply Sale (see prices
at left); Yaesu FT-9B0 $1,330, FT-757GX $745.95;
Kenwood TS-430S - Call!, TS-7T11A - CALL!

YAESU (a2
FT203R NEW 2Mir HT RF: \HN
FT-200FH S

Y
FT708M 440Mhz HT H‘H\ES CALL

FT77 Groat Mobile Fig FOR
FTTSTGA HF XCVA - A Winnar) OUR
FT980 CAT Syatem Special

FTT26R with 2Mtr Moduls ROCK
SU7TH Sat Duplex Moduls BOTTOM
432435 Module - 78R QUOTE

50 Mhz Module - TR
HETH 10 - 12 - 15M1r Modyle

£58 ELECTRONICS
High Performance - Low Nolss DBM convertars

for SOMNT, 184MHT, of A12Mh2 100 9
S50 206-28 1 4d GaksFet converter 149 98
SS58144- 28 10w Transwacie: Kit with

Double Balanced Mixer on Tu/Fx 190
SSBa12 /435 28 | 0w Transverier Kil wilh

GaAsFel front-end, DBM's on Tu/Ax Call

LTZ38 1296 MMz 10w X.verter, NF 1 Ball,

GaAsFei ront-end, Dua! Channe! 85000
Microling!d 2 IGHZ Linsar X-verter 0% 8
LEM24 OSCAR MODE L up-converiar . I79.95
Dx1 44 GaksFol Preamp NF 408 124 02
DX432 GaAsF et Proamp NF SdB 12408
Dx1206 GaAsFal Preamp NF BcB 124 05

S50 MAST-MOUNTED GaAsF ot Preamps
MY1445-01 NI 8dB | Kw PEP Max -8 -1
MVAIZE-01 NF TAB 1Kw PEP Max PILE ]

FLASHE  NOW UNDER
EW MANAGEMENT!

MCIVISA

*Continental USA only

HOURS: Monday & Friday 9:00am - B:00pm
Tues. Wed. Thurs. Sal

MUTEK LTD

L Moisa - High dynamic r.ni‘ tront-end
boaras with: Low loas reisy, AF Amp, DBM,
B-pola Xial Nite:, wnd IF Amplifise
ICOM G211 125 Board

ICOM IC271A Board

GLNALIZE mast mount GaasFel presmp snd

equencer
SLMAT&ds AF Switched Praamp, 100w )
T4 98

max. inpul, NF 128 Gain 1528 typ
SLNASDs Same as above for 5S0Mnz 9
SHLAT 44 Masi-Mounisd AF Switched
preamp, 0w, max input NF 108 150 98
GFAA1dds Maat-Mounted GaAsFel preamp

1 Mw PEP Max_ includes Lin. amplifier
sequencer, Interfaces 1o all rigal PR

CUE DEE - The Swedish Boomer “SALE"

144-15AN 150] 1 84MHT Yagi wiN conn 70 058
PARABOLIC - UMF UNITS - LABE

1296/28 dual conversion xvarier a88 00
1200/1296 single tube amp (BOw) 27804
1260/1 208 dusl 1ube amp |1 20w) 350 95
1.2 matar dish kit 0508
Dish feods 1206 or 2304 8595
2 way anl, combiners 1440432 51.9540.95
4 way ant. combiners 144/432 58 95/50.95

TERMS: Prices do not include shipping sxcept
whers indicated and are subject to change
without notice. At our discretion soma CQD.
may require & deposit Returns are subject 1o &
15% malocking charme

-9:00am - 5:00pm

w207

products

built between 1905 and the 1940's. Although the
emphasis is on “Wanted'' and “For Sale” ads,
many articles related to the hobby are included
in each issue. Every subscriber is entitled to a
free classified ad in each issue

Antique Radio Classified is published 12 times
a year in an attractive 5-1/2 = 8 inch size format.

For further information, contact Gary B.
Schneider, publisher, Antique Radio Classified,
9951 Sunrise Blvd,, Suite R-9, Cleveland, Ohio
44133. (Enclose SASE.)

Circle £315 on Reader Service Card,

‘tenna hitch

Mounting mobile antennas on cars has always
been a problem. Most people are reluctant to dril
holes into the car body, and now that many
bumpers are made of plastic, that relatively easy
way out is no longer usable, either. However,
DC Sales has come up with an idea that makes
mounting antennas on cars equipped with trailer
hitches as easy as 1, 2, 3!

The "Tenna Hitch is designed to fit underneath
the trailer hitch ball and is equipped with the
standard 3/8-inch insulated mount. The "Tenna
Hitch is made from high strength, chrome plated
steel and is designed to give years of trouble
free service. It will mount all currently available
commercial mobile antennas

For more information, contact DC Sales, 1602
Chestnut Ridge Road, Kingwood, Texas 77339

Circle 134 on Reader Service Card.

2-meter RF amplifier

Hustler has announced the availability of its
new model HVA-225 Class C Amplifier fol
144-149 MHz 2-meter FM Amateur mobile use
Utilizing state-of-the-art broadband microstrig
design, the amplifier exhibits components anc
manufacturing techniques found only in highe
priced commercial units for superior performance
and reliability.

The HVA-225 is conservatively rated at 2¢
watts with only 2 watts of drive while requiring
only 4 amperes at 13.8 VDC for full output
Separate power and RF indicators, on-off switch
S0-239 connectors, reverse polarity protection
plus extra capacity heat sink for high temperature
reliability and efficiency. The amplifier is housec
in a black matte finish aluminum housing com
plete with gimble bracket and thumb screws fo
underdash mounting.

For more information on the HVA-225 ampli
fier, write Hustler, Inc., 3275 North "B" Avenue
Kissimmea, Florida 32758.

Circle F317 on Reader Service Card



1000-call paging encoder

Communications Specialists has just
announced the availability of its new PE-1000
desk-top paging encoder, The PE-1000 is capable
of 100 or 1000 call paging capacity for two-tone
sequential signaling. Five-tone sequential and
REACH formats are also available. All features
are included in every unit and fully field program-
mable through the front panel keyboard. A non
volatile memory retains the programming if a
power loss occurs

The PE-1000 includes all standard tone groups
from 250.0 Hz to 4000.0 Hz and uses state-of-
the-art microprocessor technology for high ac
curacy and stability of paging tones. The unit
provides outputs for recording a hard copy print
out of all paging activity and an automatic self
test is run each time the PE-1000 is powered up
The PE-1000 is protected by a full one-year war
ranty and is available for immediate shipment
from factory stock. The price if $224.95,

For information, contact Communications
Specialists, Inc., 426 West Taft Avenue, Orange,
California 92665.

Circle #7316 on Reader Service Card.

communications satellites
by Larry Van Horn

The first comprehensive directory of com
munication satellites and their radio frequencies
1s now available from Grove Enterprises.

Chapters cover spy and surveillance satellites,
U.S. and Russian manned space missions, mili
tary tactical and scientific satellites, oceano-
graphic and water satellites, navigational and
communication satellites, and private and direct
broadcast satellites.

This directory of space communications in
cludes chapters on channelization band plans,
transponder identification, international satellites,
and a history of earth satellite development. An
exhaustive frequency cross-reference allows
quick identification of the source of unknown
transmissions from space!

Illustrations and tables are included for bet
ter understanding of this space technology.
Special chapters provide insight into satellite
operation, much of which has never been reveal
ed to the public.

The price is $12.95. Book-rate shipping by mail
is free. (For shipping by UPS, add $1.50.)

To order, contact Grove Enterprises, P.0O. Box
98, Brasstown, North Carolina 28902,

Also available through Ham Radio’s
Bookstore, $12.95 plus $3.50 shipping and
handling.

Circle #7301 on Reader Service Card

Build one of the finest multi-purpose
ham rigs available and save.

Crossfire
Visual Tuning
ndicator

Microelectronics make the new HW-9
QRP CW transcelver small and light.

More than ,fusf a calalog, a trustworthy guide to what's
new in electronics and computers

News about important product innovations is packed into every page of
the quarterly, full-color Heathkit catalog. For many years, the illustrated
Heathkit Catalog has been a guide to new and exciting kit products for
people like you to build. To enjoy and learn from them, while saving money
in the process. What sets the Heathkit catalog apart is its range of high
quality products and accurate information to help make your buying
decisions easy.

All you have to do is fill out the coupon to get your copy.

Mall to: Heath Company, Dept. 122-332
Benton Harbor, Michigan 49022

YES! Please send me a copy of the all-new
FREE Heathkit Catalog.

_'

r4
]
3
-]

'l Address

Heathkit " [
Heath ]

Company | AM 446D

L
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EVERYONE'S
GOING TO

" OCTOBERVENTION!

We're lounching Amateur Radio into the future with how-to-do-it forums on Packet Radio, Satellites,
ond Amateur TV. Plus FCC exams, ARRL, MARS, QCWA, manufacturer’s exhibits and acres of flea market!
Also enjoy a deluxe banquet and awards program, or alternate activities, including tours and shows.

Pacific
Division
Convention

Oct. 31 - Nov. 3

N

-

We just can’t get it all in
this space, so rush an SASE
for the complete brochure to:

OCTOBERVENTION

Dept. 400
P.0. BOX 19675

Las Vegas, NV 89132




products

DeVry to coordinate
nationwide VE program

The DeVry Technical Institute of Technology
s planning to expand its VEC coverage from the
3th call district to all 13 districts according to Jim
Georgias, W9JUG, DeVry VE Coordinator.
DeVry is looking for groups of three Extra Class
Amateurs to set up “core groups’ that will func-
ion as DeVry representatives in their local areas.
DeVry will provide core group members with
hree written exams per license class and a com
yuter generated tape for code tests. The core
jroups will then be responsible for setting up,
idministering, and correcting of exams. DeVry
equires that core groups comply with FCC Part
17, Subpart | rules and regulations.

Initially DeVry representatives will schedule ex
Ims at least every other month, though a once
nonthly schedule is preferred.

If your club or group is interested in working
vith the DeVry Institute of Technology, call Jim
jeorgias at (312) 929-8500 between 9:00 A.M.
nd 4:00 P.M. (CDST) or write to him at DeVry
nstitute of Technology, 3300 N. Campbell
\wvenue, Chicago, lllinois 60618.

Circle #318 on Reader Service Card.

idvanced terminal unit

Said to be the most advanced HF RTTY
hodulator-demodulator available, the ATU-1000
tom AEA is designed for interconnecting a com-
hunications transceiver with a computer (or
nechanical communications devicel using
ppropriate computer communications software,
Iperation on Morse, Baudot, ASCII, Packet and
WMTOR teletype is provided.

The heart of the demodulator system of the
\TU-1000 is a pair of identical eight pole (0.5 dB
pple) Chebyshev filters. Twin oscillator-modu-
itors mix the input tones to the filter's center
requency,

Both mark and space tones may be adjusted
wdependently from 1000 to 3000 Hz, providing
ompatibility with all commercial and Amateur
ane pairs. Adjustment of the tone frequencies
i accomplished with ten turn potentiometers
nd the tone frequencies are indicated with a
uilt in frequency counter. Adjustment of the
Iters is accurate to 1 Hz. For fixed tone pair
peration, an optional eight-pole bandpass pre-

filter is selectable from the front panel. Selec-
tion of the normal channel bandwidth of 180 Hz
or a narrow 100 Hz bandwidth is provided for
optimizing the channel filters for the mode of
operation.

The filter system is followed by twin full-wave
detectors and twin four-pole low-pass filters with
selectable cutoff frequencies corresponding 1o
50, 110, and 300 baud data rates. This is followed
by a DC coupled threshold correction system
that provides superior performance during selec-
tive fades and low signal conditions. In total, 32
poles of receive filter are provided in this system.

Operation using both normal mark-space com-
parison and mark only or space only is selectable
during interference on one of the information
channels.

Tuning is indicated with a discriminator style
LED bar graph with selectable mark only, space
only and summed mark and space operation. In
addition, the tuning rate is selectable for quick
initial tuning and precise final tuning.

For further information, contact Advanced
Electronic Applications Inc., P.O. Box C-2160,
Lynnwood, Washington 98036.

Circle F304 on Reader Service Card.

Heath TNC

The state-of-the-art HD-4040 Terminal Node
Controller (TNC) from Heath i1s said to be the
only RFI approved TNC on the market,

A version of the popular Tucson Amateur
Packet Radio (TAPR) TNC, the Heath TNC
allows communication using terminal or com
puter control of any Amateur Radio system.
Packet radio insures error-free communication
and greatly increases communication speed. The
HD-4040 has a built-in 1200 baud modem, al-
though Baud rates up to 9600 are possible with
an external modem. Both AX.25 and VADCG
protocols are used.

Three modes of operation are provided: a con-
versation mode that allows conversation with
another operator, a command mode that allows
configuration of the TNC and use of variety of
operating commands, and a transparent mode
that's used in transferring files from one com-
puter to another. A 6809 processor and a 32K
ROM and 8K RAM are featured. Both ROM and
RAM can be expanded by adding up to 16K.

A built-in automatic beacon can be set to
transmit a message at designated intervals deter-
mined by the operator. Any station can act as
a digital repeater and up to eight such “linking”’
stations are allowed which greatly expands the
operator's range.

For complete information and a free catalog
of Heath products, write Heath Company, Dept.
150-525, Benton Harbor, Michigan 49022. (In
Canada write Heath Company, 1020 Islington
Avenue, Suite 3100, Toronto, Ontario, MBZ
5Z23.)

Circle /319 on Reader Service Card.

AZOTIC INDUSTRIES
2026 W. BELMONT
CHICAGO. IL 60618

312-975-1290

ELECTRONIC COMPONENTS & SUPPLIES

* AF CONNECTORS » IDC CONNECTORS
* LIG CONNECTORS * D-SUBMINIATURE
& AUDIO CONNECTORS » TEST EQUIP

e LINEARICS » TRANSISTORS

e DIGITALICS » DIODES

¢ TRANSFORMERS » TRIM CAPS

s METERS * RELAYS

¢ COMPUTER CABLES * SWITCHES

* DISKETTES s TOOLS

WRITE FOR FREE CATALOG
VISIT OUR RETAIL STORE
HRS. MON-FRI 10-5 SAT 10-2
PHONE ORDERS WELCOMED

312-975-1290
v 209

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

today. .

7815 5. 46th Street
JENSEN Phoenix, AZ 35:;6-0
TOOLS INC. | (602) 968-6231

A

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.

$79.00 includes: 90 pg. User's Guide &
Diskette (source code included)

$20.00 — User's Guide only (may be applied
to full purchase price)

Otio residents include sales lax

OMEGA CONCEPTS

Prolessional software for the Radio Amateur™

P.0. Box 615 T.L. Jones (KBBOA)
T

roy, OH 45373 Author o~ 152
IBM Is a registered Ir of B
Machine Corp
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flea !
market

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.

CX7 REPAIRS. 415-548-9210.

LETTERING and text for QSL pasteup and label usage. Stamp
brings circular. Labelcraft, PO Box 412, W. Sand Lake, NY
12196.

HOUSE READY FOR HAM. Beautiful mountain top all brick
4 bedroorn, 3 fult bath home and radio site on one acre land-
scaped, private, with huge inground pool. Located 55 miles
from Washington, DC and 60 miles from Baltimore, easy com-
mute by Amtrack or van pools. Extremely energy efficient brick
home, full basement and other exira rooms, radio room. All
cable, poles, antennas, fire alarm system and intercom system
stay. Must see to fully appreciate. Call or write 16 receive free
written details of all features, $250,000. (301) 371-7521, John
Murray, Box 290, Jefferson. Maryland 21755.

ELECTRON TUBES — Radio & TV types 75% off list price.
Huge inventory. Also industrial types. Send for free catalog
today or calt Toll Free (800) 221-5802. Box HC,
Transleteronice, Inc., 1365 - 39th Street, Brooklyn, NY 11218.
See our display ad in this issue.

CUSTOM MADE embroidered paiches. Any size, shape,
colors. Five patch minimum. Free sample, prices and order-
ing intormation. Hein Specialties, Inc., Dept. 301, 4202 N.
Drake, Chicago, IL 60618.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austna
Karin Ueber
Posttach 2454
D.7850 Loerrach
West Germany

Ham Radio Belgium
Sterechouse
Brusselsesteenweg 416
8-9218 Gent

Belgium

Ham Radio Holland
Poslbus 813
NL-7800 Ar Emmen
Holand

Ham Radwo Europe

Bax 2084

$-194 02 Upplands Vasby
Sweden

Ham Radio France

SM Electronic

20 bis, Ave des Clarions
F-83000 Auxerre

France

Ham Radio Germany
Kann Ueber
Pasttach 2454
0-7850 Loerrach
Wes! Germany

Canada

Send arders 10

Ham Rado Magazine
Greenvitle, NH 03048 USA
Prices n Canaghan funds
1 yr. $29 95, 2 yrs. $53 30
3 yrs $75.40

Ham Radio ltaly
Via Pordenone 17
1-20132 Milanc
Italy

Ham Radio Swiizerland
Kann Ueber

Postfach 2454

0-7850 Loerrach

Wes! Germany

Ham Radw England
cla RS.G.8

Alma House
Cranborne Road

England

Holland Radio

143 Greenway
Greenside, Johannesburg
Republic ot South Africa
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RECLAIM SILVER from electronics scrap! Write RALTEC,
25884F Highland, Cleveland, OH 44143,

WANTED: Manual and schematics for military V.L.F. receiver
R-1134/WRR-3. Tom Adams, K9TA, PO Box 5541, Madison,
W1 53705.

NEW CW Word Copying Course. Easy to learn. Camplete.
QSO-Trainer™ Course. Send $16.95 (Indiana add 85¢).
Money-back satisfaction guarantee (less $2.00 shipping and
handling). Business-size SASE gets free information. AVC In-
novations, Inc., Department HC, PO Box 20491, Indianapolis,
IN 46220

COMPUTERIZE Your IC-720 or R-70 Keyboard frequency
entry, 64 memoaries, scanning (frequency, Memory, and
mode). Many more features. Requires no interface, just cable,
directions included. For Commodore 64. Cassette $14.75, disk
$16.75, pdd. Cables also available. David Oliver, WIODK, Rt.
2, Box 246, Shevlin, MN 56676

WINDMILL & TOWER: 1978 Dunlite 2000 watt windmill, 110’
Rohn 45G tower with new concrete anchors, 110V - 220 amp
battery bank, converter, loading switch. Complete system only.
$4,995.00. (518) 623-9951. Box 196, HCR-01, Warrensburg,
NY 12885

TRS-80 Model )/IIINV owners. HF antenna design pragram
calculated dimensions for dipole, Yagi, and quad antennas.
$14.95 (cassette) + $2.00 s&h to Cynwyn, Dept. H, 4791
Broadway, Suite 2F, New York, NH 10034.

MILITARY RADIOS: CPRC-26 Manpack Radio {described in
March 1985 Ham Radio). Transceives 46-54 MHz, with bat-
tery box, antenna, crystal, handset: $22.50 apiece, $42.50/
pair, goad condition. R-390A Receiver, 5-32 MHz all modes,
4 mechanical filters, meters sealed (government remaved,
operation unaffected): $175 complete/checked; spair parts unit
(80% complete, missing PTO/IF): $65. Info SASE. CPRC-26
add $4/unit shipping. R-380A shipping charges collect.
Baytronics, Dept. HR, Box 591, Sandusky, Ohio 44870.
419-627-0460 evenings

CLIMBING BELTS. OSHA certitied nylon web belt with ad-
justable lanyard. $54.95 plus $3 UPS. John Limbach, K8NN,
7397 S. Platte Canyon Drive, Littleton, CO 80123.

MINT ROBOT 400. First sync modification. Instruction book
and original box. | ship. $275 firm Jim Valentino, KW2W, PO
Box 438, Mastic Beach, NY 11951

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.

CHASSIS and cabinet kits. SASE K3IWK.

IMRA, International Mission Radio Association, helps mission-
aries. EQuipment loaned. Weekday net, 14.280 MH2, 2-3 PM
Eastern. Eight hundred Amateurs in 40 countries. Brother
Frey, 1 Pryer Manor Road, Larchwmont, NY 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

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardift, CA 92007.

OLD RADIO transcription discs wanted. Any size, speed.
W7Fi1Z, Box 724 HR, Redmond, WA 98073-0724.

Coming Events
ACTIVITIES

‘“Places to go...”

OHIO: 43rd annual Findlay Hamfest sponsored by the Findlay
Radio Club al the Hancock Counly Fairgounds. Sunday,
Seplember 8, 6:30 AM to 5 PM. Advance tickets $3.00 by
September 1. At the door $4.00. Tables $6.00 each. Outdoor
flea market spaces $3.00 each. Talk in on 147.75/15. For more
information write Findlay Radio Club, PO Box 587, Findlay,
Ohio 45839.

CALIFORNIA: The Sonoma County Radio Amateurs’ third
annual Ham Radio flea market Saturday, September 21, 8 AM
to 2 PM, Sebastopol Community Center, 390 Morris St.,
Sebastopol. Admission and parking free. Tables $6/door,
$6/advance. Vendor setup 7 AM. Radio clinic, exhibits,
refreshments. Noon auction. Talk in on 146.13/73. For tickets
and information: SCRA, Box 116, Santa Rosa, CA 95402.

WYOMING: (Laramie-Cheyenne) The 6th annual High Plains
Ham Roundup, September 6, 7, 8, Medicine Bow National
Forest, Yellow Pine Campground, 14 miles east of Laramie
on 1-80. Sponsored by the Shy-Wy ARC, Universily of
Wyoming ARC and Northern Colorado ARC. Saturday potluck
supper — bring your favorite dishes. Swapfest, packet radio,
musical entertainment and campfire sing-a-long. All hams and
families welcome. No registration fees. small forest service
charge for campers. Talk in on 22/82 and 25/85. For informa-
tion: KBHRS, 2204 Vassar Ave., Fort Collins, CO 80525

PENNSYLVANIA: York Hamfest, September 21 and 22, York
Fairgrounds, Rt. 74. Seminars, tailgating, displays, banquet
and FCC exams on Saturday. Tailgating and displays on
Sunday. Registration $2/Saturday and $4/Sunday. $5/both
days. XYL's and Jr. ops under 12 free. Saturday evening
banquet $10.00 advance only. Tailgating $4 per day; $6 both
days. Indaor tables $5 and up per day. Vendors setup 6 AM.
Registration 8 AM both days. Ladies’ activities. Special matel
rates and overnight camping on grounds. Write York Hamfest,
Box W, Dover, PA 17315.

TEXAS: Houslon Com-Vention '85, September 20-22, Stoutfer
Greenway Plaza Hotel, SW freeway and Edloe St., 5 miles
SW of downtown Houston. Friday night registration 5:00 PM,
haospitality suites and HARC auction. Saturday 8 AM to 5 PM

Sunday 9 AM to 3 PM. indoor flea market, exhibits, ladies’
luncheon and forums, free parking. Saturday night Texas 8BQ
dinner. For information (713) 333-1466.

NEW YORK: Hall of Science Amateur Radio Club Hamfest,
Hall of Science parking lat, Flushing Meadow Park, 47-01
111th Street, Corona, Queens. Sunday. September 8. Rain-
date September 15. 9 AM to 4 PM. Donation: buyers $3.00,
sellers $5.00 per space. Talk in on 144.250 simplex link,
223.6000 repeat, 445.225 repeat. For information: John
Powers, KA2AHJ, (718) 847-8007. Arnie Schiffman, WB2YXB,
(718) 343-0172.

NEW YORK: Long Island Hamfair, Sunday, September 22,
New York Institute of Technology, Rt. 25A, Northern Blvd.,
Old Westbury. General admission $3. Spouse, children,
sweethearts free. Exhibitars $5 per car space. Na reservations
Talk in on 146.85. Hank Wener, WB2ALW (518) 484-4322 or
Bob Reed, WB2DIN (516) 221-8116 evenings.

OHIO: Lima Hamfest, October 13, Allen County Fairgrounds,
Rts. 309 and 117. Advance tickets $3.00. Door $3.50. Tables
$6.00; halt tables $3.50. For reservations SASE and check
to NOARC. PO Box 211, Lima, OH 45801. Amateur exams,
Novice through Extra. Send completed FCC 810 with check
for $4.00 payable to ARRL/VEC and photocopy of current
license by September 13 to Amateur Exams, NC8F, PO Box
211, Lima, Ohio 45802. SASE required.

NEW YORK: The 1985 Ham-O-Rama, September 14, Niagara
Falls International Convention Center, Niagara Falls. General
admission $3.50/advance before August 24, $5.00/gate.
Canadian money accepted at par for advance general admis-
sion tickels. Computer and equipment displays, tech pro-
grams, indoorfoutdoor flea market, FCC exams Novice
through Extra. Qutside flea market $5.00, inside $15.00. Talk
in on 146.31/91 and 146.52 simplex. For information: Nelson
Oldfield, 126 Greenaway Blvd., Cheektowaga, NY 14225,

1985 BLOSSOMLAND BLAST, Sunday, October 6, 1985,
Write “BLAST", PO Box 175, St. Joseph, Ml 49085.

KENTUCKY: The 1985 ARRL National Convention, October
4, 5 and 6, Kentucky Fair and Exposition Center, Louisville.
Exhibitors and flea market all air conditioned. ARRL forum,
packet radio, AMSAT, FCC Natianal weather service, ladies’
programs and much more. Admission $5.00 advance, $6.00
at door. 12 and under free. For information contact The
Greater Louisville Hamfest Assn., PO Box 34444, Louisville,
KY 40232. (502) 368-6657.

QHIO: The annual Cincinnati Hamfest, Sunday, Septembier
15, Stricker's Grove, Ri 128, one mite wost of Venice (Rass).
Exhibits, food and refreshments, flea market, music, hidden
transmitter hunt, awards and sensational air show. Admission
and registration $5.00. For information: Lillian Abbott, K8CKI,
317 Greenwell Road, Cincinnati, OH 45238.

MICHIGAN: The L'Anse Creuse ARC presents the 13th annual
Swap and Shop, September 15, L’Anse Creuse High School,
Mt. Clemens. 0800-1500. Plenty of food and parking. Trunk
sales $4.00 per space. Inside tables $8.00 each. Tickets $2.00
at door, $1.00 advance. Talk in on 147.69/.09 and 146.52. For
tickets and table reservations: Maurice Schietecatte, N6CEQO,
15835 Touraine Ct., Mt. Clemens, Ml 48044, (313) 286-1843.

VIRGINIA: ARRL Virginia State Convention and 10th annual
Amateur Radio-Computer Fair, Saturday and Sunday, Sep-
tember 21 and 22, rain or shine, Virginia Beach Pavilion.
9 AM to 5 PM. Advance tickets both days $5.00 $6.00/door
Flea market tables $5.00 one day, $8.00 both days. Displays,
forums, computer equipment, ARRL license upgrading exams.
For information and tickets: Jim Harrison, NANV, 1234 Little
Bay Avenue, Norfolk, VA 23503. (804) 587-1695.



MICHIGAN: The Central Michigan ARC and Lansing Civil
Defense Repeater Association are sponsoring Ham Fair '85
at the National Guard Armory, 2500 S. Washington Avenue,
Lansing, Sunday, Octaber 13, 8 AM to 3 PM. Admission $3.00.
Tables 75¢ per foot by reservation only. FCC exams at 1 PM
registration by September 13. For information and reserva-
tions: Rowena Elrod, KABOBS, 111 Lancelot Place, Lansing,
Mi 48906. (517) 482-9650.

NEW HAMPSHIRE: The Connecticut Valley FM Association's
9th annuat Hamfest and Flea Market, September 29, 9 AM
to 5 PM rain or shine, King Ridge Ski Area, Sutton. General
admission $2.00. Dealers and flea market set up $3.00. Food
available. Overnight camping for SC units (no hookups). Talk
in on 146.76 or 146.52 simplex.
CONNECTICUT: The Candiewood Amateur Radio Assaciation
{CARA) annual Flea Market, Sunday, September 15, Edmond
Town Hall, Main St., Newtown, 10 AM to 4 PM. Dealers 9 AM.
Admission $2. Tables $7. Tailgating $5. Talk inon 147.72/12
or 52 simplex. For table reservations send check or MO to
CARA, PO Box 143, Bethel, CT 06801. For information: Gene
Marino, W1IDH, Valley View Rd., Newtawn, CT 06470. (203}
426-8852.

ILLINOIS: The 10th annual New Bertin Hamfest sponsored by
the Sangamon County Fair Association, Sunday, September
22, rain or shine, Sangamon County Fairgrounds. 7 AM to 3
PM. Admission and fiea market setup free. Food and drink
available. Talk in on 146.52 and 146.88. For information: Al
Swettman, K9QFR, Box 2, Pleasant Plains, IL 62677 (217)
626-1634.

OHIO: Cleveland Hamfest & Computer Show, Sunday,
September 22, Cuyahoga County Fairgrounds, Berea. General
admission 8 AM to 5 PM, $3.50 at gate, $3.00 advance. Under
12 free. Special NASA displays, vendors, speakers, Packet
Radio, FCC and more. Non-ham and ladies’ activities. For
tickets or information: Clevefand Hamfest Assn., PO Box
93077, Cleveland, OH 44101. Walk-in Amateur Radio license
exams starting 9 AM. Bring original and copy of current
ficense. Check for $4 payable to ARRL/VEC. For information:
Dave Willemin, A18M, 331 Courtland, Elyria, OH 44035. Ph:
324-4574. Saturday night Hamfest banquet. For reservations:
Barbara Ernest, N8DAD, 327-3914.

CONNECTICUT: Annual Natchaug Amateur Radio Associa-
tion Flea Market, Sunday, September 22, 9 AM to 4 PM, Elk’s
Home, 198 Pleasant Street, Willimantic. Advance reserved
tables inside/outside $5.00 ea. At door $7.00 ea. Admission
$2.00. Under 16 free. Free parking. Talk in on 52 direct or
147.30/.90. For informaion: Ed Sadeski, 49 Circle Drive,
Willimantic, CT 06226. (203) 456-7029 after 4 PM.

GEORGIA: DXPO 1985, September 27, 28 and 29, Lanier
Plaza Hotel, I-85 and Monroe Drive NE, Atlanta. Reservations:
Grover Meinert, KC8BX, 720 Starlight Lane NE, Atlanta, GA
30342. Registration $49.50.

PENNSYLVANIA: Pack Rats (Mt. Airy VHF ARC) 9th annual
Mid-Atlantic VHF Conterence, Saturday, October 5, Warr-
ington Motor Lodge, Rt. 611, Warrington. 14th annual
Hamarama, Sunday, October 6, Bucks County Drive-In
Theatre, Rt. 611, Warrington. Flea market admission $5.00.
Selling spaces $8.00 each. Gates open 6 AM, rain or shine.
Bring own 1ables. Advance registration for Conference $4.00.
Send to Hamarama '85, PO Box 311, Southampton, PA 18966
or Lee A. Cohen, K3MXM (215) 634-4942.

NORTH CAROLINA: 1985 National QCWA Convention,
September 26, 27 and 28, Hyatt Winston-Salem. Meetings,
forums and interesting local tours.

OREGON: The Walia Waila Valley Radio Amateur Clubs' 39th
annual Hamfest, September 21 and 22, Community Building,
Milton-Freewater. Free registration. For flyers write Pat
Stewart, W7GVC, 1404 Ruth Street, Walla Watta, WA 99362.

GEORGIA: The 12th annual Laniertand ARC Hamfest,
September 22, 9 AM Gainesville Holiday Inn. Free tables and
inside display area for dealers with advance registration. Large
parking lot for flea market. Doors open 8 AM for dealer set
up. Talk in Novice through Extra exams starting 9 AM. Talk
in on 146.07/.67. For information/reservations: Paul Watkins,
WA4FDK, Route 11, Box 536, Gainesville, GA 30501 {404)
536-8280.

NEW YORK: The Elmira Amateur Radio Association’s 10th
annual international Hamfest, September 28, Chemung County
Fairgrounds. Outdoor flea market, dealer display, breakfast
and lunch available on premises. Gates open 6 AM to 5 PM.
Tickets at gate or advance from Steve Zolksky, 118 East 8th
Street, Eimira Heights, NY 14903

NEW MEXICO: Northern New Mexico ARC’s annual Hamfest,
September 28 and 29, Camp Stoney, 8 miles east of Santa
Fe. Saturday AM — ARRL/VEC exams. Free overnight
camping, no hookups. Sunday, 8 AM to 3 PM, tailgate flea
market, dealers, programs. Admission $3.75 adults; $1.75 kids
includes lunch. Talk in on .52 and local repeaters. For infor-
mation: SASE to NNMARC, Rt. 3, Box 95-15, Santa Fe, NM
87501.

ILLINOIS: Peoria Area Amateur Radio Club's Superfest ‘85,
September 21 and 22, Exposition Gardens, W. Northmoor Rd.,
Peoria. Admission $3.00 advance, $4.00 gate. Children under
12 hee. Amateur radio and computer displays, huge flea
market, FCC exams Saturday. Free bus to Northwoods Mall
on Sunday. Full camping facilities on grounds. Saturday night
get-together at Heritage House Smargasboard, 8209 N. Mt.
Hawley Rd., Peoria. For information: SASE to Superfest '85,
PO Box 3461, Peoria, IL 61614,

MARYLAND: The Columbia Amateur Radio Assocition’s 9th
annual Hamfest, Sunday, October 6, 8 AM to 3:30 PM, Howard
County Fairgrounds, 15 miles west of Baltimore. Admission
$3.00. Spouse and kids free. Qutdoor tailgating $5.00. Tables
$6.00. Indoor tailgating (payments by Sept. 30) $6.00. Food
available. Talk in on 147.735/147.135, 146.52/146.52. For
reservations and information: Mike Vore, W3CCV. 9098 Lamp-
skin Lane, Columbia, MD 21045, (301) 992-4953.

NEW YORK: Yonkers Electronics Fair and Giant Flea Market,
Sunday, October 6, 9 AM to 4 PM, Yonkers Municipal Park-
ing Garage, Nepperhan Avenue & New Main Street. Rain or
shine. Refreshments, free parking, unlimited free coffee all
day. Giant auction 2 PM. Admission $3.00. Children under
12 free. Sellers $7.00 per parking space, admits one. Bring
tables. For further information: (914) 969-1053

CONNECTICUT: CQ Radio Club of Torrington will hoid ite
annual Flea Market. Saturday, October 5, 3 AM to 3 PM, East
Alber Street Recreation Building. Dealers $7.00 per table.
Tailgaters $5.00. Admission $1.00. Talk in on 146.955. For
information: Donald D. Taylor, KA1GKJ, PO Box 455, Water-
town, CT 06795.

NEW JERSEY: The South Jersey Radio Association, the
oldest radio club in continuous operation in the US (1916) will
hold its 37th annual Hamfest, Sunday, September 15, Penn-
sauken High School, Hylton Road, Pennsauken. Table and
tailgating sales in parking lot. Refreshments and food
available. Gates open 8 AM. Tickets $2.50 advance, $3.00
at door. Tailgating $5.00 per space plus admission ticket. Talk
in 145.29/144.69. Contact Fred Holler, W2EKB, 348 Bortons
Mill Rd., Cherry Hill, NJ 08034. (609) 795-0577.

NEW HAMPSHIRE: Hosstraders annual Fall tailgate swapfest,
Saturday, October 5, Deerfield Fairgrounds. Donation $2 per
person sellers included. Profits benefit Shriners' Boston Burns
Center. Our May Swaptest gave $6,960. Friday night camp-
ing at Nominal fee after 4 PM. Talk in .52 and 146.40-147.00.
For information SASE to Norm, WA1IVB, RFD Box 57, West
Baldwin, ME 04091.

NEW YORK: The Radio Amateurs of Greater Syracuse 30th
RAGS Hamfest. Saturday, October 5, New York State Fair-
grounds off Rt. 690. 9 AM to 6 PM. Flea market setup 7:30
AM. Flea market tables $6. Outdoor tailgating $3. Exhibitors
and dealers. VE exams by pre-registration. Speakers, ARRL
forum, free parking. Admission $3. Talk in on 31/91 and 90/30.
For information Viv Douglas, WA2PUU or Ed Swatiowski,
WA2URK, PO Box 88, Liverpool, NY 13088.

RHODE ISLAND: The Rl Amateur FM Repeater Service will
hold its annual Fall Flea Market and Auction, Saturday,
September 22, American Legion Fairmont Post 85, 870 River
St., Woonsocket. Starts 9 AM. Spaces $5.00 each. Some other
spaces available under pavilion. Auction noon to 5 PM. Ad-
mission free. Food and beverages available. Talk in an 34/94
and 52 simplex. For information: Richard Fairweather, K1KYI,
127 Sherman Farm Rd., Harrisville, Rl 02830. (401) 568-3468.

MASSACHUSETTS: The Hampden County Radio Associa-
tion will be giving exams for all classes of Amateur Radio
licenses, Saturday, October 18, Hampden-Wilbraham Reg.
High School, 621 Main Street, Wilbraham at 9 AM. Get Form
610 by writing 1o the club. For upgrading. bring original and
copy of current license, check for $4 payable to ARRL/VEC.
Send completed applications to Yorke Phillips, 235 Ames Rd.,
Wilbraham, MA 01036 or sign up that day. Sign up time 8:30
AM. Amateur radio classes will be held in the fFall. Send post
card with name, address and phone number to Hampden
County Radio Association, PO Box 482, West Springfield, MA
01080.

OPERATING EVENTS
““Things to do...”’

Riding Radio Operators — Amateur Radio Motorcycle Club
Net meets every Thursday night at 0300 UTC at 3888 kHz
standard time and 7237.5 kHz daylight saving time. An eastern
USA group meets one hour earlier at 3888 kHz year-round.
Send business SASE to AG@N, Gary McDuffie, Rt. 1, Box 464,
Bayard, NE 69334 and ask for net information.

September 21: Celebrate Connecticut's 350th anniversary
with Connecticut DX Association and the Newington Amateur
Radio League. Listen for KW1V operating from the grounds
of the State Capitol in Hartford. For a speciai QSL card and
official Connecticut Tourism map send business SASE with

39¢ to Dave Rose, KW1V, 13 Long Crossing Road, East
Hampton, CT 06423.

September 18: The Little Brown Jug special event held by
the Delaware Amateur Radio Association, WBQLS, at the Dela-
ware County Fair. For a Delara QSL card SASE to WBQLS,
Staff Stafford, 5987 Dublin Road, Delaware, OH 43015.

September 14: Members of the Utica-Shelby Emergency
Communications Association (USECA} Utica, Michigan, will
operate KABKTV to celebrate the first air-to-ground pubtic
telephone service inaugurated between Chicago and Detroit
1957. For a certificate send large SASE to USECA, PO Box
291, Utica, Mi 48087.

September 13: The Michigan Technoiogical University ARC
will operate special event station W8YY to celebrate the
University's Centennial and the Club’s Goiden Anniversary.
Help support young Amateur Radio students. For a com-
memorative certificate send QSL and large SASE to Debbie
Parmer, c/o W8YY, W. Wadsworth Hall, MTU, Houghton, Mi
49931

September 10-14: The Southern Counties ARA will operate
K2BR during the Miss America Pageant, Atlantic City, NJ.
SASE via SCARA. Box 121, Linwood, NJ 08221.

September 29: Fall Classic Radio Exchange, 2000 UTC,
Sunday to 0300 UTC, Monday. Object to restore, operate and
enjoy older equipment with like-minded hams. Exchange
name, RST, QTH, receiver and transmitter type. Same station
may be worked with different equipment combinations, each
band, each mode. CW call “CQ CX", phone “CQ Exchange”.
Send logs and SASE to Stu Stephens, KBSJ, 1407 Hollyrood
Road, Sandusky, OH 44870.

September 14: The West Alabama Amateur Radio Saciety
(WAARS) will operale special event station WD4DAT from the
campus of the University of Alabama to commemorate the
“Greatest Callege Football Coach in History’’ Paul ‘Bear’
Bryant. 1300Z lo 2400Z. For a handsome commemorative
certificate of the event send $1 and large SASE to WAARS, PO
Box 1741, Tuscaloosa, AL 35403.

September 17: The Eagle Rock ARC of 1daho Falls will com-
memorate the 198th anniversary of the adoption of the
Constitution of the United States with special event stations
KX7C and NO78. For a special commemorative QSL SASE
to Eagle Rock ARC.

September 21: The Paul Bunyan Wireless Association will
operate a special event station from the site of the Paul Bunyan
Festival near Brainerd, MN. For a commemorative QSL SASE
to Paul Bunyan Wireless Assoc., PO Box 354, Pequot Lakes,
MN 56472.

September 21: Minnesota QSO Party sponsored by the Paul
Bunyan Wireless Association, 1700Z Saturday to 1700Z
Sunday. Special awards for most contacts on phone, CW,
mixed and QRP. Send logs to George Carleton, ADBS, PO
Box 43, Merrifield, MN 56465.

September 12: The Columbiana County ARC wili operate
N8DKX to commemorate the annual Johnny Appleseed
Festival. For a certificate send large SASE and QSL to N8DKX,
6008 Camp Bivd., Lisbon, OH 44432

SAY
YOU SAW
ITIN

ha -
radio......
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“TUNE IN” THE WORLD
Q))‘.._ OF SPECIALIZED
(L= OMMUNICATIONS!

Thousands of ‘‘Ham Radio’’ Now published ‘‘monthly’’ 10 times
operators across the country per year, SPEC-COM readers are kept
are enjoying ‘‘Specialized up-to-date in a world of fast moving
Communications’’ modes. modern technology.

Whaether it’s FSTV, SSTV, FAX, Why not give us a try? Back issue
OSCAR, EME, RTTY, PACKET 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).

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!

SPEC-COM"

Amateur Radio Specialized
Communication Journal
P.O. Box H

lowa Residents Mus
R8s 4%, Ses T @ Lowden, lowa 52255
4% Added To Al % (319) 944-7669 (Membership Services)

Charge Card Orders.
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AMECO
STUDY GUIDES

for Novice, General, Advanced and Extra

AMECO study guides are taken from the FCC Amateur Exam syllabus, PR 1035A and have
answers keyed to the ARRL's recently released study material. These study guides are com-
patable with ARRL and all 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 for the exam.

Each study guide has been written in a clear, precise easy-to-read format. Each question
is fully explained. For subjects that need a more complete explanation, AMECO has cross
referenced the Novice and General Class study guides with AMECO's AMATEUR RADIO
THEORY COURSE, 102-01.

27-01 Novice Class
12-01 General Class
26-01 Advanced Class
17-01 Extra Class
23-01 Novice Class Theory Course Softbound $3.75
102-01 Amateur Radio Theory Course Softbound $6.95

Order today! Get yourself ready to upgrade with AMECG Study guides.
Please enclose $3.50 per order for shipping and handling.

Fadio—— BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441

Softbound $2.25
Softbound $4.95
Softbound $4.95
Softbound $4.95
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solving a difficult
TVI problem

Just when | thought | had the neigh-
borhood TVI-proofed a new neighbor
called to tell me my station was caus-
ing TVI to his cable service.

After many fruitless attempts to help
him solve the problem, | told him that
his situation was, in my opinion, due
to the shoddy, run-of-the-mill conver-
ter that the cable company had pro-
vided. He didn’t believe me and con-
tinued to write letters of complaint to
the FCC.

In due time two FCC field engineers
from the New York City office came
to my place, dragged a truckload of in-
struments into the house, made a
number of tests, gave my station a
clean bill of health, and told the
neighbor the TVI problem was his
baby. Again | told the neighbor to get
a better converter.

When the cable company did noth-
ing about the problem, the neighbor
bought a completely shielded state-of-
the-art, crystal-controlled converter
that cleared up most of the TVI.

We concluded that the residual in-
terference may have been caused by
reradiation from the neighbor’s
“’Genie” automatic door units.

A call to the manufacturer was met
not only with a sympathetic reception
but also with quick action. The manu-
facturer’s representative was familiar
with the problem, which originated in
the sequencer boards in the units. She
said that even though the old units
were out of warranty, the company
would send new replacement boards
at no charge provided the old boards
were sent back. Installing the new
boards {Alliance, Inc. Part No. 21277R)
removed the last trace of TVI.

John Labaj, W2YW



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 a rare find.

$59.95 each

- COMMUNICATIONS
=8 SPECIALISTS

426 W. Taft Ave.. Orange, CA 92665-4296
Local (714)998-3021 = FAX (714)974-3420
Entire U.S.A. 1-800-854-0547




The Problem Solver.

QUADS — TOWERS — QUADS — TOWERS — QUADS —

UNDER NEW MANAGEMENT
DO YOU WANT THE STRAIGHT
INFO ON QUADS?

Info on verticals, dipoles, mini-quads,
Yagis, including comparative performances?
Without pulling any punches.

Our reterences are ANY.AMATEUR WHO
USES A SKYLANE QUAD

Our prtes ard Jower than any comparable
Quad or fower

Info on quads hall a buck, and info o BOTH
towers and quads for a buck. Charge due 1o
increased cost of postage and printing.

SKYLANE PRODUCTS

359 Glenwood Avenue
Satellite Beach, FL 32937
(305) 773-1342

SAYND — SHIMOL — SAVNO — SH3IMOL — Savno
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| QUADS — TOWERS — QUADS — TOWERS — QUADS —
— SAVND — SHIMOL — SAVYND — SHIMOL — Savno

AR-200 XL
MEDIUM DUTY ANTENNA ROTOR
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WARNING

SAVE YOUR LIFE OR AN INJURY

the weight nf 2 smgle man. Accidents have
occured because individuals assume silua-

Installation and dismantl- tions are safe when they are not.

ing of towers is dangerous

and temporary guys of sufficient

strength and size should be used

at all times when individuals are

climbing towers during all types of
installations or dismantlings. Temporary
guys should be used on the first 10° or tower
during erection or dismantling. Dismantling
can even be more dangerous since the condition
of the tower, guys, anchors, and/or roof in many
cases is unknown.

The dismantling of some towers should be done with
the use of a crane in order to minimize the possibility
of member, guy wire. anchor, or base lailures. Used
towers in many cases are not as inexpensive as you
may think if you are injured or killed.

Gel professional. experienced help and read your
Rohn catalog or other tower manufacturers’ catalogs
before erecling or dismantling any tower. A consulta-
tion with your local. professional tower erector would
be very inexpensive Insurance.

-y'

Paid for
By the
Following:

ROHN:-

P.O. Box 2000
Peoria, IL 61656

SABRARRAY




Uncle Ben says...

“| 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

you earliest delivery, greatest trade-in "Uncferfer;“ S;f;der:' V;‘{?SOH
allowances, my friendly assistance G 196 9
in every possible way. llmnlsou
Just ask any of the many thousands of “HAM HEADQUARTERS,
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

lIMnlsoN personal reply. Ham Supply Centers!

HAS THEM ALL ! Kenwood TH21AT, 31AT, 41AT l
KENWOOD

Kenwood TS-711A (2m)
TS-811A (70 cm)

Kenwood TR-2600, TR-3600

“HAM HEADQUARTERS, USA""
E “AI““SO“ RADIO 2263 Route 110 (at Smith St

CHARGE IT! Since 1925!

Kenwood TS-430S

E Farmingdale. NY 11735

1-(516) 293-7995

More Details? CHECK —OFF Page 158 v 210 September 1985 155



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. Even call
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.

QCC
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advanced
computer
contfrols, inc.

10816 Northndge Square = Cuperlino, CA 95014

» 110

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



THE GUERRI REPORT -.... />

IF power supplies
ichieve high efficiency

We have long come to expect the
rower supply to be the one part of any
wystem that is heavy and hot. Typical
inear power supplies have power den-
ities of about 0.25 watt/inch?®, and
ire about 35 percent efficient at con-
'erting AC line power to usable DC.
n recent years, however, switching
upplies have improved the situation
iy converting the AC line to square
vaves at about 20 kHz. This higher fre-
juency permits switching schemes
1sing pulse width modulation as a
egulation mechanism, which in turn
eeps the input-output differential
icross the regulator quite small. The
esulting supplies have power densities
if about 1 watt/inch?, and efficiencies
f more than 60 percent. But this im-
rovement is not without a price.
switching supplies generate consider-
ble noise, and consequently require
nore extensive filtering and shielding
han linear supplies. Even so, their ef-
iciency is excellent, and switching
upplies are now the prevalent type in
nost Amateur equipment.

Recently, National Semiconductor
ias made a significant advance in
witching technology by developing a
iower module (No. HS9151) that
iperates at 1 MHz. This integrated
)ackage operates directly from the 120
olt AC line and can deliver 5 volts at

amperes with almost 80 percent effi-
iency. Its small size gives it a power
lensity of over 5 watts/inch®. As
vould be expected, appropriate filter-

ing is mandatory if you don’t want to
hear 1 MHz all over the spectrum.
However, the high switching fre-
quency makes filtering/shielding very
manageable. This development surely
signals the beginning of the end for
bulky power supply components and
frees valuable space in the new
equipment designs for increased
functionality.

receiver technology
makes new strides

No matter what band we favor, part
of our success or failure depends on
the quality of the receiver we have
working for us. Modern technology
gives us the option to have nearly
perfect receiving capability — if we
choose. Sadly, much of today’s excel-
lent technology is not implemented in
the latest production receivers.

It's nearly impossible to find a “’pro-
fessional” grade communications re-
ceiver whose front-end doesn’t fall
apart at the seams with input signals
of only — 10 dBm, and many do much
worse. Yet we've had balanced JFET
front-end designs with 3rd order inter-
cepts of over +20 dBm for nearly 20
years! The incremental cost for incor-
porating these front-ends would be a
few dollars in production. On the plus
side, nearly all new VHF/UHF re-
ceivers incorporate GaAs FET input
stages, which give good noise figures
and can handle large, complex input
signals.

Intermediate frequency and detector
sections suffer similarly. The availa-
bility of monolithic crystal and ceramic

filters has resulted in uniformly good
performance at IF frequencies up to 45
MHz. However, few receivers offer
multiple filters and all-mode detectors,
even as options. Most of the necessary
features are available in one or two
ICs that could be added by the user if
appropriate provisions were made dur-
ing manufacture. Perhaps receiver de-
signers could take a lesson from the
computer people who leave empty
card slots for expansion, or unpopu-
lated sockets for memory expansion.

Thanks to the TV industry, frequen-
cy synthesis up to about 1 GHz is now
relatively easy to achieve at modest
cost. The Yaesu FRG-9600 is the first
general coverage VHF/UHF receiver to
use these low cost component assem-
blies in a versatile, reasonably priced
package. These same techniques could
be used to make high quality up-con-
version (1st IF above the highest tuned
frequency) receivers that would be
image-free up through 450-500 MHz.

Just as ideas have been borrowed
from the TV industry, we should soon
see broader incorporation of computer
technology into key receiver functions.
The fact that most current equipment
is microprocessor controlled makes the
inclusion of an RS-232 port fairly easy,
forexample. Some manufacturers offer
this feature now — but it (or some-
thing like it) will become almost a
necessity as time goes by. Many of the
advances now taking shape in the field
of telecommunications are keyed to
equipment that is computer controlied
and highly adaptive.

ham radio
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SYNTHESIZED
SIGNAL GENERATOR

MODEL
$G-100F
$429.95
delivered

* Covers 100 MHz to 199.999 MHz in
1 kHz steps with thumbwheel dial
Accuracy +/— 1 part per 10 million at all
frequencies ® Internal FM adjustable from
0to 100 kHz at a 1 kHz rate = External FM
input accepts tones or voice = Spurs and
noise at least 60 dB below carrier = Out-
put adjustable from 5-500 mV at 50 Ohms
e Qperates on 12 Vdc @ Y2 Amp e
Available for immediate delivery » $429.95
delivered = Add-on accessories available
to extend freq range, add infinite resolu-
tion, AM, and a precision 120 dB attenuator
= Call or write for details » Phone in your
" order for fast COD shipment.

VANGUARD LABS '

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon. thru Thu.

MADE IN
usa

“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 is UPDATED EVERY
TWO WEEKS with an average of 8,000
names and addresses each month. And,
because we know the Holline is the most
up-to-date amateur radio listing available,
we'll guarantee 98% deliverability.

Target your sales efforts to your most
likely buyers. Call DCC Data Service to-
day and begin your subscription to the
‘‘Ham Hotline' . . . the proven
moneymaker.

DCC Data Service, Inc.
1990 M Street, N.W. Suite 610
Washington, D.C. 20036

(202) 452-1419 .

DRAKE R-4/T-4X
OWNERS AVOID
OBSOLESCENCE

PLUG-IN SOLID STATE TUBES!
Get state-of-the-art performance.
Most types available
INSTALL KITS TO UPGRADE
PERFORMANCE!

e BASIC Improvement
« Audio Bandpass Filter
= Audio IC Amplifier

TUBES $23 PPD KITS $25 PPD
OVERSEAS AIA §7

SARTORI ASSOCIATES, W5DA
BOX 832085
RICHARDSON, TX 75083
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205 - Kantronics B S - 145
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TE Systems B4
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- Unity Electromics 52
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VHF Communications .72
VHF Communications._..................... .. 13
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WAINN Antennas .. 52
James Walter Satellite Receiver .................... 68
Waestcom Engineering/RF Pans. . 23
Western Electronics v s M
Wolcott's Satellite Systems 50
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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 fora 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

MESSAGE MASTER
VR 480

..',

Ll T p——— —

s Create messages just by lalking. Message Masier'
‘real-voice’ technique saves YOUR VOICE Iin digita
memory to dellver messages In your own voice, lan
guage and dialect.

s Mailbox-style operation gives individual messag
dellvery service to 100 system users.

¢ Easily added to any repeater or base station for re
mote operation with only four connections.

* Special features Include callsign identifications, ta
messages, and bulletin messages.

* Digital message storage provides instant playback ¢
stored messages.

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

Serving all your repeater needs

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.

w107

KENDECOM INC.

MICRO CONTROL SPECIALTIES

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

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

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

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

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

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

23 Elm Park
Groveland, MA 01834
(617) 372-3442
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_ Celebrate your buying

' with the money you've saved.

When it comes o getting
maximum HF performance
for vour dollar, the choice is clear
Yaesu s FI757GX

Nowhere else will you find
so many HF features packed into one
compact, mobile-ready package. At a
price that's got the competition
baffled.

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

Prices and specifications subfect to change without notice. Conlact your Yaesu dealer regarding MARS operstion.

N n
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memories, and push-button quick
memory and band scan.

The 737 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 bands, 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 30 minutes.
Use the FP7S7HD) heavy-duty power
supply option for continuous-duty
applications.

And of course, theres the
757's highly attractive price. It's the

- o-
-

decision

perfect way to get all the HF perfor
mance vou desire, with money left
over to apply toward other ham gear
Perhaps a power supply for base sta
Hon use. An antenna or antenna
tuner. Or whatever else makes vour
operation complete.

So ask vour dealer today
about Yaesu's FT757GX. The most
celebrated HF price, performer on
the air.

YAESU

Yaesu Electronics Corporation
0851 Walthall Way, Paramount

A 90723 (213) 633-4007

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamillon
OH 45011 (513 ) 874 -3100
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KENWOOD

pacesetter in Amateur radio

“©-IF SHIFT  AF-9-RF
T ~
Wy .o

':‘ .1 Al HoLD |

I 8_4308 e Reliable, all solid state design Optional accessories:
Solid state design permils input power e PS-430 compact AC powel st

Digital DX-terity—that outstanding of 250 watts PEP on SSB, 200 watts DC SP-430 external speaker « MB
attribute built into every Kenwood on CW, 120 watls on FM (optional), or mobile mounting brackef = Al .
TS-430S lets you QSY from band to 60 watts on AM. Final amplifier protec compact antenna luner covers 80-10
band, frequency to frequency and tion circuits and a cooling . - - melers, in | WARC bands
mode to mode with the speed and fan are built-in * AT-250 automati

ease that will help you earn that * Memory channels antenna tuner covers )
dominant DX position from the Eight memory channels 160-10 meters, incl. WARC
shack or from the mobile! store frequency, mode prnds e 1 kW PEP

and band data. Channel 8 linear amplifier
may be programmed for

splil-frequency operation
F y Of

FM unit = YK-E

A front panel swilch (27
allows each memory s Y}
channel to operate as an : arf =
independent VFO or as a (6 kHz) AM filter = N
fixed frequency. A lithium battery backs UP/DOWN hand mi
up stored information 80/85 delu lesk mics /-2

L P[-_,l-.Jr-_HH!-'; ible. multi-function sca Z200A SWRH power melers SW-100A

L S{,:El_"l h processor built-ir SWR/power/ volt meter = PC-1A phone
. e Dual digital VFOs patch * HS-4. HS5-5, HS-6, HS-7
* Covers all Amateur bands « VOX circuit. plus semi _a® headphones
160 through 10 melers, as well as the break-in wit . g

new 30, 17, and 12 meter WARC bands

High dynamic range, general coverage

receiver tunes from 150 kHz to 30 MHz

Easily madified tor HF MARS operation
¢ Superb interference reduction

Eliminate QRM with the IF shift and

tuneable notch filter. A noise blanker Y

supresses Ignition noise. Squelch, RF

attenuator, and RIT are also provided

Optional IF filters may be added for TRIO-KENWOOD COMMUNICATIONS

optimum interference reduction 1111 West Walnut Strest

nplefe service manuals are avadabie for all T Kenwood franscetars and most ACcessone

scihications and prices are subiject b harge without nonce or ahiigatior
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