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The Standard of Excellence

The IC-751 is the most
advanced transceiver avail-
able today. It's a competi-
tion grade ham receiver, a
100KHz to 30MHz continu-
ous tuning general coverage
receiver AND a full-featured
all mode solid-state ham
band transmitter. The IC-751
also covers the new WARC
bands, MARS frequencies,
and is AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this “top of the line” base
station:

® 100KHz - 30MHz Receiver
# 105dB dynamic range
® QSK — full break-in CW

* FM Mode Standard Y

® High-grade FL-44A 455KHz
SSB filter

® 32 tunable Memories with
lithium battery backup

® 100% Duty Cycle Transmitter

® Passband Tuning

® 12V DC operation

® Adjustable AGC

® Adjustable Noise Blanker

® RIT/XIT with separate
readout

® [C-HMI12 Microphone with

Up/Down Scan
¢ Continuously adjustable
transmit power
Opnons IC-EX310 speech
synthesizer, internal IC-PS35
power supply, external IC-PS15
or IC-PS30 system supply,
IC-SMB8 two-cable desk mic,

Now with a ONE YEAR Warranty!

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC
2 101

IC-SM6 desk mic, RC-10 exter-
nal controller, and a variety of
filters.

FILTER SPECIFICATIONS

Center -bdll

Fitter Model Freq. (KHz|
_IKHz)  Width

STANDARD FILTERS

AM Ceramic CPW 455 1T 455 60

$58 (PBT) XTAL FL-30 015 23

FM Fiiter FMISA 0115 15 (-308)

558 Narrow

[Hygrade

Crystal) FL-44A 455 24

OPTIONAL FILTERS

OW Narrow FL-52A 455 0500

CW Narrow FL-53A 5% 0250

558 Wide FL-70 QoS 28

W Narrow FL-32 006 0500

OW Narrow FL-63 W06 0250

AM FL-33 90100 60

in HF Base Stations

Operating From 12V, th
IC-751 is also available with
optional internal AC power
supply, the IC-PS35...for the
winning edge in field day
competition.

Shown
with
IC-P535

The IC-751 provides superic
performance for all amateur
radio operators...from novice
to extra class. See the IC-7¢
at your local ICOM dealer.

ICOM

Fll‘St in Co\municatlon-

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX ?5234

limiting spurk 751185



L’hai To

Look For In A
Phone Patch

[he best way to decide
vhat patch is rnight for you
s 1o first decide what a
vatch should do. A patch
thould

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

v 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 |(|dlll as a4 nor-
mal base station

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

trols

You should be able to
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
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .

s Without  an  expensive
repeater

* Llsing any FM tranceiver
as a base station

* The secret is a SIMPLEX
autopatch, The SMART
PATCH

SMART PATCH

Is Easy To Install

lo install SMART PATCH,
onnect the multicolored
omputer stvle ribbon cable
o mic  audio, receiver
liscriminator, PTT, and
yower. A modular phone
ord is provided for con.
e Tion 1o your 1!|In1ll SVS-
em. Sound simple?
ISt

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.

B

®

Communications Electronics Specialties, Inc.
PO, Box 2930, Winter Park, lorida 3279
Telephone: (305) 635-0474  Or call tolk-free (800)327-9956

153

How To Use
SMART PATCH

Placing a call is simple
Send YOUr U ess code
from vour mobile (exam
ple: *73). This brings up
the Patch and vou will
hear dial tone transmitted
from vyour base station
Since SMART PATCH s
checking about once per
second to see if you want
1o dial, all vou have 1o do
is kev vour  transmitter,
then dial the phone num
ber. You will now hear
the phone ring and sone-
one answer. Since the en
hanced control system of
SMART PATCH is con-
stantly checking 1o see if
v wish to talk, vou need
to simply key your trans
mitter  and  then  talk
That's right, you simply
key vour transmitter  to
interrupt the phone line
The base station  auto
matically stops transmil-
ting after vou kev your
mic. SMART PATCH does
not  require any - special
tone equipment to control
vour base station. It sam
ples very high frequency
noise  present  at o your
receivers discriminator 10
determine il a mobile is
present. No words or sulla.

bles are ever lost

SMART PATCH

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

Use SMART PATCH lor

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

Mobile 10 Mobile via in-

terconnected  base  sta-

tions for extended range
Isee fig. 2.)

lelephone e 1o maoliie
lor remote base)

SMART PATCH uses
SIMPLEX BASE STA
TON EQUIPMENT. Use
vour ordinary base sta
tion. SMART PATCH

does this without inter-

fening with the normal
use of your radio

WARRANTY?

YES. 180 davs ol warran
ty protection. You simply
can't Qo wrong
An FCC  type
coupler s available  for

SMART PATCH

accepted
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pacesetter in amateur radio

TS-430S “Digital DX-terity!”

Digital DX-terity...that outstanding
attribute built into every KENWOOD
TS-430S that lets you QSY from
band to band, frequency lo fre-
quency, and from mode to mode
with the speed and ease that will
give you a dominant position in DX
~operations.

KENWOOD'S TS-430S, a revo-
lutionary, ultra-compact, HF trans-
ceiver has already won the hearts
of radio Amateurs the world over.

It covers 160-10 meters, including
the new WARC bands (easily modi-
fied for HF MARS). Its high dynamic
range receiver tunes from 150 kHz-
30 MHz. It utilizes an innovative UP
conversion PLL circuit for superior
frequency stability and accuracy.
Two digital VFO's allow fast split-
frequency operations. A choice of
USB, LSB, CW, or AM, with FM
optional, are at the operators finger-
tips. All Solid-state technology per-
mits inputs of 250 watts PEP on  #
SSB, 200 watts DC on CW, 120 /
watts on FM (optional), or 60 f
watts on AM. Final amplifier
protection circuits and a
cooling fan are built-in,

1 386798

"ol

Eight memories store frequency,
mode, and band data, with Lithium
battery memory back-up. Memary
scan and programmable automalic
band scan help speed up opera-
tions. An IF shift circuit, a tuneable
notch filter, and a Narrow-Wide
switch for IF filter selection help
eliminate QRM. It has a built-in
speech processor. A fluorescent
tube digital display makes tuning
easy and fast. An all-mode squelch
circuit, a noise blanker, and an RF
attenuator control help clean up the
signal. And there's a VOX circuit,
plus semi-break-in, with side-tone.
All-in-all, it just could be that the
expression "Digital DX-terity” is a bil
of an understatement.

TS-430S Optional Accessories:
In typical KENWOOD fashion, there
are plenty of optional accessories
for this great HF transceiver. There
is a special power supply, the
PS-430. An external speaker, the
SP-430, is also available, And the
MB-430 mounting bracket is avail-
able for mobile operation. The

AT-250 automatic antenna tuner was
designed primarily with the TS-4308
in mind, and for those who prefer to
‘roll their own; the AT-130 antenna
tuner is available. The FM-430 FM
unit is available for FM operations.
The YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filters, the YK-BBSN
SSB filter, and the YK-88A AM filter
may be easily installed for serious
DX-ing. An MC-80A deluxe desk
microphone, MC-80 and MC-85
communications microphones, an
MC-42S mobile hand mic., and an
MC-55 B-pin mobile microphone,
are available, depending on your
requirements, TL-922A linear ampli-
fier (not for CW QSK), SM-220 sta-
tien monitor, PC-1A phone patch,
SW-2000 SWR/power meter 160 ~6
meter, SW100A SWR/power/volt
meter 160-2m, HS-4, HS-5, HS-6,
HS-7 headphones, are also available.
More information on the TS-430S
Is available from authorized dealers
of Trio-Kenwood Communications,
1111 West Walnut Street,
Compton, California 90220.

€ o obligano
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what’s wrong with Amateur Radio?

A lot of fuss is being made these days about the future of Amateur Radio. The number of new hams enter-
ing the hobby is down significantly; 10.2 percent fewer licenses were granted in 1984 than in 1983. The number
of hams who upgraded in 1984 was down 30 percent from 1983, and of the hams currrently licensed, 25 percent
will choose not to renew their tickets. For the first time in ten years there was, at year’s end, a net loss of
licensed Radio Amateurs.

What does this all mean?

Very simply, it means that Amateur Radio has some big problems.

Not all the problems are within. There's a lot of pressure from outside the hobby. Municipalities seek to limit
or prohibit tower construction and control sources of possible RFl. Commercial and other interests want our
spectrum space. The FCC, on one hand, has made getting the Novice license easier; on the other hand, upgrading
has become more difficuit — though perhaps this is no more thari a temporary effect of implementing the Volunteer
Examiner program.

it all adds up to an unhealthy situation. And unless all of us — each and every ham in the United States —
gets involved, very soon, Amateur Radio as we know it may cease to exist within the next ten years.

Some might say this is an overly provocative statement, and that I'm seriously exaggerating the situation.

| don't think so.

A few days ago | read an editorial by Al Dorhoffer, K2EEK, in the February, 1985, issue of CQ, and spoke
with Al by phone later.

While ham radio and CQ address two uniquely different segments of Amateur Radio, our futures are irrevocably
linked to the future of this hobby. In his editorial, Al pointed out that we rieed to involve our children in Amateur
Radio. There's a duai meaning here, because by ‘‘our children,”” Al means both our own offspring and children
in general. Before you go out and rail against what is or isn't being done by everybody else, let me ask you
to look at your own household. On close examination, | think you'll find some interesting information there.

If you do have kids at home, are they hams? (If they are, congratulations. You can skip the next paragraph.)

If they aren’t hams, why aren’t they? Have you done everything possible to interest them in Amateur Radio?
Or have you bored them with statistics and failed to show them how much fun Amateur Radio really can be?

Watching Mom or Dad on the air isn‘t the answer.

Hands-on experience is.

Studies in group dynamics show that in any group, 90 percent of the work is done by 10 percent of the people
involved. If you're sitting back waiting for somebody else to interest your kids — or your neighbor’s — in Amateur
Radio, you can sit back and watch Amateur Radio wither away. All acrbss the country there are local pockets
of enthusiasm that seem to turn out the majority of new hams year after year. If your area isn’t one of these,
what are you doing to make it so?

Examining the latest figures on VEC exams given nationwide, | was discouraged to find that while some areas
are being well served, with aggressive recruiting programs and regularly scheduled examinations, others were
still waiting for their first exam sessions.

Another point K2EEK mentioned must be emphasized: Amateur Radio is not a private club. Once we've
attracted new hams — whether they're young people or adults — we owe them all the nurturing, all the help,
we can give them, When questions are asked, help should be given. Several months ago we received a letter
from an irate newcomer to the hobby. An eager Novice, he’d joined a local ham club only to be totally ignored
by most of the membership. Meetings were spent discussing ways to beat the cable company and how so-and-
so was such a ding-a-ling. Nobody was interested in helping him enter the mainstream of Amateur Radio.

On the way to visit relatives over Christmas, | was talking with a friend on a repeater in central Pennsylvania.
After we signed, two other hams got on and proceeded to have a donnybrook. If I'd been trying to demonstrate
the wonders of Amateur Radio to a friend at the time, | would have been terribly embarrassed. What would
he have thought?

The bottom line is that before we go blaming anyone else for the problems in Amateur Radio, we have to
look at ourselves first. If you have kids at home, and they‘re not hams, how come? If your club doesn’t have
any young members, why not? And if you're quarrelling on the air, what are you telling prospective hams about
Amateur Radio?

It's up to us to make sure that Amateur Radio survives. |f we do nothing but blame everyone else, it won't
— it's really that simple.

Physician, heal thyself.

J. Craig Clark, Jr., NTACH
Assistant Publisher

4 March 1985



MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.

MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

AR

MFJ VERSA TUNER I
uuunﬁl'n

ANTEMNS
"

ua

_010 9 N .

MODEL MFJ-8410

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

« New Styling! Brushed aluminum front. All metal cabinet.

« New SWR/Wattmeter! More accurate Switch selectable
300/30 watt ranges. Read forward/reflected power

+ New Antenna Switch! Front panel mounted. 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
to 300 watts RF power output Matches everything from 1.8 to
30 MHz: dipoles, inverted vee random wires, verticals, mobile

IMDUCTOR

ANTENMA
SELECTOR

MATCHING

gg 95 NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for
balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches

$ . MFJ-841D EATURES Works with all solid state or tube rigs. Easy to use. anywhere

RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD

INTERFACE 2 M HANDHELD CONVERTER MmFJ-250 $39.95
e —_ Tune up fast, extend " - —

MFJ-1224 o _. .,........... o Turn your synthesized scanning $39.95 life of finals, reduce

$99.95 ‘8 z’ﬂ‘# g’ - 2 meter handheld into a hot Police/ = = MF.J QRM! Rated 1KW CW = gy vrosue | =

Fire/Weather band scanner! or 2KW PEP for 10 min-

Fres MFJ RTTY/ASCII/CW software on tape and 144-148 MHz handhelds utes, Half rating for 20

cable for VIC-20 or C-64.Send and recelve com- receive Police/Fire on 154- minutes, continudus at

puterized RTTY/ASCII/CW with nearly any per- 158 MHz with direct fre- 200 WCW, 400 W PEP. ~— -

sonal computer (VIC-20, Apple, TRS-80C, Atari, quency readout. Hear VSWR under 1.2 ta 30

T1-99, Commodore 64, etc.). Use Kantronics or NOAA marilime coastal MHz, 1.5 to 300 MHz ] |

most other RTTY/CW software. Copies both mark plus more on 160-164 MHz 0il contains no PCB s

and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCIl). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. Bx1%x6 in. 12-15VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE

Maximize
your antenna et

performance!  $59.95 mFJ-2028
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 (£150 ph).
Built-in range exfender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive™
manual, Use 9 V battery. 2x4x4 in,

INDOOR TUNED ACTIVE
w! IMPROVED'ANTENNA

ain*World Grabber' rivals
“‘”h n.gher ¢ or exceeds reception
of outside long wires! Unique tuned Active
Antenna minimizes intermode, |mpt0v€§ select-
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas
Covers 0.3-30 MHz. Tele {
scoping antenna, Tune,
Band, Gain, On-oft
bypass controls. 6x2x6 in.
Uses 9V battery, 9
18 VDC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A $79.95

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

Converter mounts between
handheld and rubber ducky
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands No
missed calls. Crystal controlled Bypassmfl
switch allows transmitting (up 1o 5 watts). Use
AAA battery. 2%x1'ex1'2 in. BNC connectors

MFJ/BENCHEH KEYER
COMB

MFJ-422

$109.95
The best of
all CW worlds- .
a deluxe MFJ Keyer in a compac
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 ol 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 mrJ-812 $29.95
VHF SWR/

Wattmeter! r
Read SWR . o 4
(14 to 170 MH2) - G
and forward/ ‘ ’
reflected power Bem———r—r | —
at 2 meters. Has 30 and 300 watts scales. Also
read relative field strength. 4x2x3 in

mr

50 ohm non-inductive resistor. Safety vent
Carrying handle. 7'2x6% in.

24/12 HOUR CLOCK/ 1D TIMER

MFJ-106 - )
$19.95 NEV - /
Switch to 24 = \
hour UTC or O S \
12 hour format! -

Battery backup

maintains time during power outage. 1D 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. Sx2x
3 inches. 110 VAC, 60 Hz

DUAL TUNABLE SSB/CW/RTTY
TER mFJ-7528 $99.95

|"o;;o 2”0 00|

Dual filters give unmatched paﬁormanca'
The primary filter lets you peak ngich 1owm
pass or high pass with ex e ris
Auxiliary tilter gives 70 @
Both filters tune from
variabie bangwigtn
Constant outpu
frequency contro
impulse noise

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.

TO ORDER OR FOR YOUR NEAREST ===y
DEALER, CALL TOLL-FREE o R
800-647-1800. cail 501-323-5869
in Miss. and outside continental US4

MFJ ENTERPRISES, INC.

Tele -4 FJ STKV
Box 484, Misslssippl State, MS 39762 KIREe M ST

More Details? CHECK —OFF Page 160
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YOUR
BEST
SOURCE
FOR

HAM
KRADIO
\ OUTLET

ICOM

® 6 STORE BUYING POWER ASSURES
TOP VALUES.

® BIG, COMPLETE STOCKS. GET WHAT
YOU WANT WHEN YOU WANT IT.

® MORE SAVINGS BY FREE DELIVERY,

I

HAND-HELDS
AND

ACCESSORIES

shown works
only wirth O2AT
ond D4AT)

IC-MLY 12VDC 144MHz Dooster e
10W ot/ 12 VDC (comes w/S h =
coax INC 1o ext PL259)

PRICED FOR
VALUE! CALL.

IC-DCY

DC Regulator

12 VDC i/ 96 VDC out
Leomes with DL cord -
qel power from 0030

lor free UPS Surface

l I:elhor Ci:;u
voiloble for
IC-4AT
440MHz all handhelds
IC-02AT
2 meter
IC- O4AT
IC-HM9 A40MH;
Speahke
T

ic-pc1su
Wall Charger
for DP7 and
[P only

§ L) icore
b - Donery Poc
IC-0p7+*

IC-DP5S DBortery Pack

Dattery Pack
IC-DP4
Bomery Pack %
o s IC-BC25U
Do L) '
i AC Wall Charger
IC-Dp2 117 VAC n
Bamery Pack ( fex Eh«';rq-r\q
DR anly

IC-CP1 Cigarere Lighter
Coro wi Fuse [ chaiges BRYY powers DCY)

wall not

* Ao avallable
wihou! Touchrone* poad

Today s most advanced Iranscewver' The receiver section s truly
competition-grade providing general coverage, continuous tun-
ing over the 100kHz to 30MHz range The transmitter is full

featured, 1s all mode, solid-state. |C-751 also covers MARS and
the new WARC frequencies, 1s AMTOR compatible

SIMPLEX-REPEATER-SATELLITE

IC-471H

IC-271H
2 METERS « 100 WATTS  430-450MHz ® 75 WATTS
* ALL-MODE * ALL-MODE

CALL FOR YOUR SPECIAL PRICE

CALL NOW FOR YOUR SALE PRICES ——

FREE SHIPMENT, ALL OF THE

SALE!

IC-R71 A

A supenor-grade, general coverage 100kHz to 30MHz receiver
with such innovative leatures as keyboard frequency entry and
wireless remote control (opl ). Ideal for world-wide communica
lions listening, has 32 programmable memaory channels, dual
VFO's and provides SSB/AM/BTTY/CW/FM (opt | reception

IC-27A"
SUPER-COMPACT
2 METER MOBILE

An important breakibrough in com-  lull-tunchion tunable memores
pact mobile equipment! Only 1" = memaory and band scan. pnority
50" but lulteatured incluging 0= scan  Includes mic with 16 button
ternal speaker 25W of power ten  Touchlone

ALSO "IC-27H HIGH POWER VERSION
AND IC-37A, 220MHz
iIc-47A,70cM  LOW PRICES, CALL!

Store addresses/Phone numbers
are given on opposite page.

ABOVE ITEMS, UPS (Surface).
6 March 1985
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6 STORE BUYING POWER

@ ICOM ASTRON

T5-930S g3 o v IC-R71A POWER SUPPLIES
S k. — - -

PAY HEGUUH j : 335 o~ RUGGED » :1f‘|L::i~.l {L”;F:I{.me-\: ITY
PRICE OF 51599 Q.00 OThY MODEL CONT.AMPS ICSAMPS  PRICE
RECEIVE FREE GENERAL COVERAGE RSA 3 4 s
YOUR CHOICE OF RECEIVER RS12A s 2 $69
TH-21AT and HMC-1 RAS20A 16 20 $89
2 MTRHANDHELD  MIKE HEADSET CALL FOR SALE PRICE g b s e
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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 |PA.

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.
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For more information call or
write Varian EIMAC or contact
any Varian Electron Device
Group sales office worldwide.
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SENATE SUPPORT FOR PRB-1, ARRL'S PETITION REQUESTING FCC PREEMPTION of state and
local restriction of Amateur antennas and activities, Is being sought by Senator Barry
Goldwater, K7UGA. 1In his Senate Resolution 36 he states it is the "sense of the Senate"
that the PCC affirm that state and local governments must not pass laws that 'discriminate
unreasonably among Amateur Radio Antennas..." or 'have the effect of prohibiting or frus-
trating the transmission or reception of Amateur Radio communications,...'" A parallel
proposal, Senate Resolution 35, extends the same protection to TVRO satellite antennas.

If The Senate Does Vote In Favor Of Resolution 36 it will provide a big boost for
PRB-1, even though it Is not binding on the FCC, Amateurs everywhere should contact their
senators immediately to urge them to support Senate Resolution 36—and also Senate Bill 66,
Goldwater's new bill making intentional interference to any radio service a federal crime.

AMATEUR VHF/UHF FREQUENCY COORDINATION SHOULD BE A NATIONWIDE, organized effort, the
FCC has proposed in a far-reaching NPRM that's just been released. An increasing number
of requests from Amateurs for FCC assistance in settling repeater conflicts, plus the gen-
eral awareness that the problem will continue to worsen with ever-increasing VHF/UHF band
usage, is behind the FCC's proposal. One example is the recent case of a New England
repeater operator who sued another repeater group and the council that coordinated them
on his machine's frequency. That conflict was resolved only with the intervention of top
ARRL officials, and the second machine is now looking for another frequency.

Role Model For An Amateur Radio National Volunteer Coordinator is the land mobile
industry, where industry trade groups have set up a coordination effort that is highly
respected and considered very effective. For Amateur Radio, the ARRL is the logical—if
not the only-—organization capable of taking on an effort of such magnitude. However, in
the past the League has steadfastly maintained its distance from coordination efforts,
limiting its involvement to band plan generation and publishing its repeater directory. In
its 1985-86 Repeater Directory, however, the League does plan to indicate which repeaters
are "coordinated" and which are not. The actual coordination has been done by state or
regional councils or individual volunteer coordinators, with varying degrees of success.

The Comment Period On The National Coordinator Proposal, designated PR Docket 85-22,
has been made unusually Iong. Comments are not due until July 1, while Reply Comments
can be submitted until September 30.

The Midwest Meeting To Discuss 20 kHz Spacing On 2 Meters' High End was considered
very successful, despite record-breaking cold over the January 19-20 weekend. About 40
people—representing Ohio, Indiana, Kentucky, Wisconsin, Ontario, and of course Michigan,
whose decision to shift to 20 kHz next year had precipitated the meeting—were present.
Tone of the ARRL-sponsored session was generally positive, but with little apparent enthus-
iasm outside of Michigan for the change. The meeting lasted over five hours, and when it
ended the Michigan representatives agreed to take the matter back to their council for
further discussion. A followup meeting may take place at the Dayton Hamvention in April.

Texas' Decision Whether Or Not To Adopt 20 kHz Spacing was expected at the February 16
meeting of the Texas VHF FM Society. Nebraska Coordinator WAPWRI reports his state is not
considering a shift to 20 kHz spacing, contradicting February Presstop. He also says
there's little support for a move in Iowa, and he expects it to be voted down in Kansas.

STIMULATING INTEREST IN AND GROWTH FOR AMATEUR RADIO was to be the subject of a closed,
all-day meeting January 31 just before the Miami Tropical Hamboree. Initial idea for the
meeting came from Mike Lamb, N7ML, of AEA, and it was picked up by many other Amateur
Radio manufacturers, distributors, and publishers. Focus of the discussion was to be on
how Amateur Radio, whose growth has stagnated in recent years, can be revitalized, and
what can be done to make the ARRL's growth targets for the next few years possible. A
report on this crucial meeting will appear in ham radio's April issue.

A VEC NO LONGER HAS TO ADVISE THE FCC FIELD OFFICE OF FORTHCOMING EXAMS under an order
adopted by the Commission in late January. 1t should be effective before this reaches
print. Another rules relaxation to simplify VE paperwork, also adopted, is due shortly.

The 30-Day Wait Before Taking A Failed Exam May Be Dropped altogether under a Notice
of Proposed Rule Making released in January. The Commission's proposal, PR Docket 85-21,
would remove the mandatory delay from the exam rules; an applicant, if he wished and the
VEs permitted, could retake a failed exam the same day he flunked it] The only limitation
would be that the VEs would have to give him a different set of questions for the second
attempt. In addition, under the proposed rules change a VEC could, if it wished, set a
waiting period of its own choosing.

Comments On PR Docket 85-21 Will Be Due About April 1, with Reply Comments two weeks
later. (The exact dates had not yet been set at press time.)

IMPLEMENTATION OF WARC CHANGES IN MICROWAVE AMATEUR BANDS have been proposed in yet
another FCC NPRM. The most significant change in the proposal is probably the loss of 25
MHz at the bottom of the 2l-cm band, making it 1240-1300 MHz instead of 1215-1300 MHz.

Comments On The WARC Microwave Implementation Proposal, PR Docket 85-23, will be due
about the first of April.” Reply Comments will be due in mid-April.
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new trends in

communication technologies:
radio astronomy and

the search for

extraterrestrial intelligence

“Man’s first step toward maturity
may be to contact life beyond the solar system.”

fig. 1. This radio telescope — larger than three football fields — allows for the detection
of thousands of radio sources extending to distances of 10 billion light-years (1 light-
year = 6 x 10" miles). (Photo courtesy of Ohio State University Radio Observatory.)

If you're looking for a new
technical challenge, you may find
SETI, the Search for Extraterrestrial In-
telligence, to be just the frontier you've
been seeking. With today’s microwave
technology, it is possible to communi-
cate anywhere within our galaxy. And
although radio astronomy is still a
relatively young science®, Amateur
Radio operators have access to most

10 [B March 1985

of the state-of-the-art components
found in a professional radio astron-
omy center, with the possible excep-
tion of the very large antennas.
Because nobody knows what the first
extraterrestrial signal will be like, there
is ample room for ham ingenuity. After

—Bernard M. Oliver

all, if hams were to be the first to
communicate with extraterrestrials, it
wouldn’t be the first time a major
scientific breakthrough had been made
by hams — remember, not too long
ago hams discovered the ionosphere.’
For several years | have been con-
templating the construction of a
system that would allow the reception
of intelligent information generated by
a hypothetical 1-Gigawatt EIRP (real
power times antenna gain) transmitter
located approximately 25 light-years
away. | prepared this article in order to
share some of the knowledge gained
during this process and to provide
a comprehensive overview of recent
progress in radio astronomy (including
SETI) and to assess what Amateurs
can do with even limited resources.

*Unlike other events in science, the birth of radio
astronomy can be traced precisely — 10 the early 1930's
when Carl B. Jansky, a Bell Telephone radio engineer,
performed antenna noise studies for long-range com

munications at the wavelength of 14.6 meters. With
these studies, Jansky proved thal extraterrestnal radia

tion can be received. Jansky's expenments were fol

lowed, in the late 1930's, by Grote Reber, WIGFZ, an
amateur astronomer who designed and built the first
parabolic radiotelescope and performed a survey of the
galaxy at the wavelength of 1.9 meters

By Cornell Drentea, WB3JZO0, 7140 Colorado Avenue North,

Brooklyn Park, Minnesota 55429
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fig. 3. A map of the radio sky obtained with a simple amateur radiometer. Because of
the antenna’s low resolution, discrete radio sources appear as a set of signal gradient

conventional radio
astronomy

There are two current trends in radio
astronomy. The first, and by far most
popular, involves the study of wide-
band noise generated by powerful
sources within our galaxy or in other
galaxies. The second, which occupies
only a small fraction of the total activi-
ty, employs extremely narrow band-
width receivers designed for the detec-
tion of intelligent monochromatic sig-
nals in the microwave regions of the
frequency spectrum where the level of
intergalactic noise is lowest.

Within the context of the first trend,
it is relatively easy for an Amateur to
build a radiometer receiver intended for
casual observations of very strong
radio sources. Because of the uniform
distribution of wide-band noise over
the receiver’s bandwidth, no particular
attention to local oscillator stability is
required. There would likewise be no
need for precise tuning to compensate
for the Doppler shift in the incoming
signals caused by Earth’s rotation and
by the relative motion between the
observed celestial object and our own
solar system.

Professional radiometers employ
giant steerable antenna arrays that

allow for the detection of natural radio
sources located at great distances
from Earth. A continuum survey of the
sky was made by the Ohio University
Radio Observatory, using the installa-
tion shown in fig. 1A and 1B. The
receiver employed a liquid nitrogen-
cooled parametric amplifier with a
calculated system temperature of 95
degrees K. The bandwidth was 8 MHz
and the output was integrated over a
10-second period. Concurrent record-
ing was performed after processing the
data through I1BM 7094 and 1620 com-
puters. The entire system was syn-
chronized with a sidereal clock ac-
curate to within 0.05 second. Results
have been plotted in maps of the
region surveyed as shown in fig. 2. In
its search of almost the entire sky,
from —36 to +63 degrees, the Ohio
State project found 20,000 radio
sources.

While such performance cannot be
duplicated by the backyard radio as-
tronomer, remarkable results can be
obtained with relatively modest installa-
tions. An Amateur radiometer is usual-
ly a high-gain VHF/UHF superhetero-
dyne receiver that features simple am-
plitude modulation detection followed
by a DC ampilifier equipped with an in-

tegrator. The output transducer can
take the form of a conventional chart
recorder or some other measuring de-
vice, or can be an analog-to-digital
{A/D) converter connected to a micro-
computer using a dot matrix printer for
the output. The format would be digi-
tized flux samples (values from 0V to
9V) at, for example, 1-second intervals
printed out in 60-second columns for
a total of 1 hour of information per
page. With such a receiver and a multi-
element beam antenna — and with
considerable skill and patience — a
serious Amateur can map the radio sky
in a short time.

The methodology employed involves
pointing the antenna at a known celes-
tial location and then relying on the
Earth’s rotation to bring in the various
natural radio sources. This requires
knowing celestial coordinates and
times as well as converting the re-
corded information and antenna posi-
tion into the right ascension and de-
clination values in order to plot the
signal onto a celestial map that would
resemble the actual sky (see fig. 3).

A typical multi-element beam anten-
na with a major lobe beamwidth bet-
ween the half power points of approx-
imately 30 degrees would aliow a
natural radio source to pass through its
beam in approximately two hours (the
apparent rate of movement of a celes-
tial object is 15 degrees per hour at the
equator). This in turn would be suffi-
cient to allow for the reception of
strong Milky Way sources such as
Cygnus A, located approximately 500
light-years away, and Cassiopeia A,
located approximately 200 light-years
away, regardless of the system’s band-
width or operating frequency.

very-long-baseline
interferometry (VLBI)

In order to increase the resolution of
a simple radiometer so that much
smaller or more distant objects can be
distinguished, increased antenna direc-
tivity is required. This, in turn, dictates
large physical installations, which are
difficult and costly to build. To over-
come this problem, a new kind of a re-
ceiving system, the interferometer,

March 1985 13



A 10’ aluminum sectional that is optimized for your feed system. The hub, petal and truss construction
are the ultimate in durability. The best doesn’t have to cost more.

A ADM - 10/

ANTENNA DEVELOPMENT
& MANUFACTURING INC.

Contact Antenna Development & Manufacturing 314-686:1484 or vnlr numl iiﬂrlhulnr

Echosphere Corporation
2250 South Raritan Bldg. A
Englewood, CO 80110
303-935-1909

Echosphere East

10536 Lexington Drive
Knoxville, TN 37922
615-966-4114
Echosphere West

5671 Warehouse Way
Sacramento, CA 95826
916-381-5084

Heifner Cotmnumcahms .
1805 Burlington -
Columbia, MO 65202

314-474-6414
‘Hoosier Electronics

P.0. Box 3300

Teme Haute, IN 47803
812-238 1456

Nat'l Satellite Gommunication
21st Century Park .
Clifton Park, NY 12065
518-383- 2211

779 Satellite Blvd,
Orfando, FL 32809
305-851-4738

Avcom of Virginia, Inc.

500 Southlake Blvd.
Richmond, VA 23236

Video Specialnw Inc.

417 Chambers Drive

Booneville, MS 38829

601-728-7700

e 112



was developed. This system uses a
pair of antennas and transmission lines
separated by a specific horizontal dis-
tance (i.e., the ""baseline’’) extended
to an even multiple of the operating
wavelength, preferably more than fif-
teen wavelengths. The systemis usual-
ly configured in an east-west orienta-
tion. The idea is that a radio signal
from a celestial source arrives at two
antennas successively, in phase and
out of phase, because of Doppler
shifts caused by the Earth’s rota-
tion. If the two signals are combined
through a zero-degree RF combiner, a
fringe pattern of interference results,
breaking up the large central antenna
lobe into a variety of smaller ones. The
longer the baseline, the narrower the
lobe, or ““aperture” (see fig. 4).
Very-long-baseline interferometry
(VLBI) is possible today through obser-
vations made simultaneously by radio

telescopes thousands of miles apart,
with local oscillators and subsequent-
ly recorded data synchronized within
a fraction of a microsecond through
the use of atomic clocks. This elimin-
ates the need for running coaxial
cables from the antenna sites to the
central location for processing, and the
result can be a beamwidth of 0.0001
arc-second, which is far superior to op-
tical telescopes previously used. For
comparison, the 200-inch optical tele-
scope on Palomar Mountain has a
theoretical resolution of 0.023 arc-
second. Yet because of the effects of
atmospheric phenomena, its practical
resolution is only about 1.0 arc-second.
A block diagram of a VLBI system is
shown in fig. 5.

Using a special hybrid mapping
technigue and several radio telescopes
located in California, Texas, West
Virginia, Massachusetts, and West

Germany, astronomers have recently
made some exciting new discoveries.
The first quasar (3C 147) ever observed
with this method has been effectively
mapped; it is located some seven
billion light-years away. The resolution
was in the order of 0.01 arc-second —
a considerable improvement over the
resolution of the Palomar optical tele-
scope, which detects 3C 147 as no
more than a faint star. The radio
picture revealed a jet 5000 light-years
long emanating from a bright core.
Another guasar (3C 273) was observed
with a resolution of 0.001 arc-second;
its observation recorded matter being
ejected from a bright core traveling at
nearly the speed of light, a previously
suspected phenomenon called super-
luminal motion. (Superluminal motion
has been found in two additional
quasars and in a distant galaxy as
well.) —VN—»
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fig. 4. The principle of the radio interferometer telescope. At (A), the signal received by an antenna system peaks over
a broad area of the sky. At (B}, the signal received by interfering signals from each antenna peaks over a narrower area
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fig. 5. Very-long-baseline interferometry (VLBI) eliminates the need for the antennas to
be (hard) connected to a single receiver. Atomic clocks allow the synchronization of
separate local oscillators at all locations to a fraction of a microsecond. The final cor-
relation of the data is achieved later at a central processor by playing back and syn-
chronizing the wide-band video information.

Although it is impossible for a Radio

We will now turn not to the proba-
bility of life elsewhere — the subject
has already been discussed in great
detail — but to the possibility of receiv-
ing intelligent transmissions (see fig.
7). Assume that extraterrestrial life ex-
ists. Assume also that the only reason
we haven’t yet discovered extrater-
restrial life is because radio technology
has only recently matured sufficiently
to allow low noise amplifiers and high
resolution microwave synthesizers to
be used.

To make the best possible effort in
searching for extraterrestrial signals,
we would have to cover the micro-
wave frequency range between 10° to

10" Hz (1-10 GHz) in narrow steps of,
say, 1 Hz. (Ultra-narrow bandwidths
are necessary to obtain the best signal-
to-noise ratios in SETI.) This means
9 x 100 steps. If we would spend one
second per frequency step, and search
with one thousand frequencies at
once, thereby reducing the number of
steps to 9 x 105, it would take
approximately three months to search
the sky in a single direction. The other
condition for our nearly ideal search
would be very narrow antenna beam-
widths. If our radio telescope would
allow a resolution of three million dif-
ferent directions, an all-sky, all-fre-
quency search within the above para-
meters would be completed in approxi-

Amateur to perform such high resolu-
tion experiments, simple backyard in-

terferometers can provide beamwidths

as narrow as five degrees, depending

upon the frequency of operation and

the length of the baseline. (See fig 6.)

the search for intelligence

So far we have discussed only one

aspect of radio astronomy, that of re-

ceiving and studying wide-band radio

. e _ —%
noise from non-intelligent sources lo o ~f—F—

cated hundreds and even thousands IS 7 ="
of light-years away. The powerful %

nuclear reactions within these systems
result in natural transmissions of formi-
dable amounts of RF power to be
detected by our rather primitive radio
equipment.

amateur interferometry.

fig. 6. Higher (but still low) resolution mapping of the radio sky than in the case of sim-
ple radiometry can be obtained with narrower beamwidth antennas as in the case of
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The most

trouble free

Dish Positioner on
the market today.

Features
* Economical
* Lock and Key
* 36 volt DC motor
* Precise positioning
* Analog Micro Systems
S+ 1 year limited warranty
mam | * State-of-the-art circuitry
* LED to indicate dish movement
e Available in 18" or 24" ball actuators
* Modern, attractively styled control box
* Dial control always showing dish location
} = Dial channels same as in program listings

Your wisest chgice in
aytomatic dish positioners.
Tg learn more abqut the finest
i/ low cost, high performance

sh positioners, tontact. .

ELECT 0-COM

/DlST SALES 8459 North Main Street = Suite 112 = Dayfon, Ohio 45415 Ph%ne (513) 454-0232
/
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fig. 8. The logarithmic relationship be-
tween sky noise temperature expressed
in degrees Kelvin and equivalent system
noise figure expressed in decibels (dB).

mately ten million years — a rather im-
practical proposition for any mortal.
We have to reduce the scope of our
search, therefore, to match our time
and technological limitations. Let's
look at some of these limitations.

We can expect that in comparison
with the natural RF sources previously
discussed, intelligent signals trans-
mitted from outer space would be of
much lower power levels. Low power,
in this case, could mean extraterrestrial
transmitters of powers comparable to
our strongest transmitters — one Giga-
watt EIRP or more. Consequently, a
terrestrial system intended for receiv-
ing these signals would have to oper-
ate against a quiet background so
that its range would be limited only
by its own noise figure, which should
be no greater than the intergalactic
noise level present at its antenna. See
fig. 8.)

Although “‘intelligent’’ transmitters
could be expected at almost any mi-
crowave frequency, radio astronomers
have found a quiet range in the fre-
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fig. 9. The “water hole”” window provides

ing intelligent transmissions from outer space. This frequency band has been suggested
by astronomers as a possible radio meeting point for extraterrestrial civilizations which

base their existence on water (see text).

v (GHz)

the best overall noise performance for receiv-

guency spectrum that would be ideal
for communication with civilizations
attempting to communicate with us by
radio. (This judgment is based upon
our limited idea of what life is. It does
not extend to other possibilities such
as life forms based on elements other
than carbon.)

Located between 1.4 GHz and 1.7
GHz, this area of the spectrum is the
“'water hole” frequency range. It exhib-
its a noise temperature of 6 to 8 de-
grees K (3 to 5 degrees K measured in
space). This temperature would allow
a 1-Gigawatt EIRP transmitter located
approximately 26 light-years away to
be heard with a modest backyard SETI
radio telescope. (See fig. 9.)

The term “‘water hole’”” was sug-
gested by the existence of two natural
frequencies at each end of the band.
Interest in persuing this concept was
triggered in 1959 with the publication,
in Nature, of a paper by Guiseppe
Cocconi and Philip Morrison entitled
"“Searching for Interstellar Communica-
tions.”’ Cocconi and Morrison pointed
out the importance of radiation from
hydrogen atoms reaching the Earth at
an ideal spot on the frequency spec-
trum which coincides with the mini-
mum background noise. At 1.42 GHz
there is a natural radio beacon caused
by interstellar hydrogen (H); another
natural beacon exists at 1.66 GHz. This
one is caused by hydroxyl (OH) ions
traveling in space. When chemically
combined on Earth, the two produce
water (H,0) — thus the terminology
water hole.”” Because hydrogen is the
simplest, most abundant element in
the universe, and because water is one

+1

O w— e -] —F--

el

fig. 10. The concept of information ob-
tained at the output of a circularly
polarized, sense-switched receiver
which is responding to a hypothetical
binary circular polarization modulated
signal and using a single frequency.
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of the basic requirements of life as we
know it, this frequency range has been
favored by scientists as the ““magic’’
band for interstellar communications.
The concept of the water hole as-
sumes two things: first, that all life in
the universe is a function of water, and
second, that any extraterrestrial civili-
zation attempting to communicate
with us would select this frequency
band for the same reasons we did.

One important factor in receiving in-
telligent transmissions would be the
signaling protocol and the rate of
transmission used by the sending civil-
ization and consequently the modula-
tion scheme. If we may judge by our
own experience, it is reasonable to
assume that the sender would choose
a simple two-state binary signaling
scheme that could be modulated slow-
ly (and therefore compatible with sig-
nal-to-noise bandwidth requirements)
in one of four modulation schemes:
amplitude, frequency, phase, and
polarization.

A careful analysis of these modula-
tion techniques indicates that the first
three would be difficult to receive. If
amplitude modulation were used, a
binary 1" would be detected as the
transmitter would be turned on. How-
ever, positive identification of the
reverse state (i.e., 0) would be less
probable because there would be no
signal to reveal this information. While
this method is acceptable in casual CW
signaling, anti-cryptographic studies
indicate that information would be lost
if such a method were used (a true —1
state would be required for positive
identification).

Two distinct binary states could be
obtained with conventional frequency
shift keying. However, the introduc-
tion of a new element — the second
frequency — would make the search
more difficult in view of the narrow
bandwidths used. While phase modu-
lation is a superior method for carry-
ing data communication in that it re-
quires only half the signal-to-noise
ratio of the other modulation schemes
for the same amount of information,
it is thought to be the least likely to be
used in searching for unknown signals.

The most likely method of radio
communication that might be used by
an extraterrestrial civilization is binary
antenna polarization modulation using
the same frequency. By properly
changing between two orthogonal
polarizations such as two perpen-
dicular linear polarizations, or between
left and right circular polarizations, the
two binary states could be transmitted
on the same frequency by switching
the transmitter’s output as shown in
fig. 10. This in turn would allow for
reversely polarized receiving antenna
arrays on earth to receive the binary in-
formation and process it through two
distinctive radio receivers as shown in
fig. 11 — or one receiver that would
switch between two properly polarized
antennas. Most searches for intelligent
signals to date have been performed
in the water hole frequency range
using the latter method.

designing receivers

Over the past few years several
methods have been suggested for
receiving ETI signals. One technique
— based on the ‘“‘pulse’’ theory —
stands a good chance of acceptance
and is of interest to Amateurs because
it requires simpler receiving equipment
than other methods. This technique
assumes the transmission of high
power pulses of one second or longer
in a digital binary format, as previous-
ly discussed. This concept makes
sense because the average power
available from a hypothetical extra-
terrestrial transmitter would probably
be limited by thermal inefficiencies.
{Although the topic is debatable, we
assume that extraterrestrials would
have technological problems similar to
ours.) Much more peak power could
be obtained from pulsed binary
transmitters, which can overcome the
noise figure limitations of target
receivers and can be spread over
relatively wider bandwidths so that
complicated Doppler corrections
would be minimized. Pulse receivers
with ultimate bandwidths of up to 10
kHz have been used in the ““magic”’
frequency range.

On the other hand, recent experi-

ments favor the very narrow band-
width/beamwidth beacon approach
because of the superior signal-to-noise
ratio obtainable. Using this concept,
powerful beacons would be directed at
the solar system chosen as an ap-
propriate “‘target’’ by the sending civili-
zation. The signal would be trans-
mitted frequency-corrected so that it
would be received on earth near the
laboratory neutral hydrogen-line fre-
quency (1.42 GHz/21 cm), thereby
simplifying our search. The correction
would include the source’s Doppler
shift and the frequency shift caused by
the radial velocity of our sun, known
by the sender from long-term astro-
nomical observations of our solar
system.

A terrestrial receiver would be equip-
ped with multiple ultra-narrowband IF
filters. The theoretical minimum band-
width for interstellar communications
has been recently calculated by Drake
and Helou?3, who indicate that its
limit is determined by the effects of the
multipath scattering phenomenon re-
sulting from turbulent ionized gases —
the same effect that causes pulsar
scintillation. Consequently, a pure car-
rier in the water hole will have a
tendency to be wider at the arrival
point than its originated bandwidth,
say 0.01 Hz, after traveling 100 Parsecs
{1 Parsec = 3.26 light-years). This can
be important in the selection of band-
width set as the limitation for practical
filter design in SETI receivers.

Ultra-narrowband searches have
been conducted at the Arecibo Ob-
servatory and at Harvard University by
a ham radio operator, Professor Paul
Horowitz, W1HFA. In 1978 Horowitz
observed nearly 200 nearby stars simi-
lar to our sun at the 21-cm neutral
hydrogen line wavelength by using
the observatory’s 305-meter dish (see
fig. 12). The receiver (figs. 13A, B,
and C) used a dual circular polarization
feed which gave an effective antenna
area of 22,000-m? (with 68-dB gain).
The overall system temperature was 80
degrees K.

As shown in fig. 13D parametric
amplifiers were used for the front end
(new GaAs FET amplifiers have since
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it would otherwise take. F

. x &
- o
1508 McKinney g8z
3q
Houston, Texas 77010
Call for Quotes -
713-658-0268 ¢
3
EQUIPMENT \ ‘
KENWOOD R4, SPECIAL.....coooeinnn 69.96
KENWOOD - We have all the KENWOOD line in stock, ;2
including the NEW RIGS: TS-744A 2 mitr. all mode, LR
TR-2600A HT, TH-24AT mini HT, TH-41AT 70 cm mini HT. . 3
15-841A 70cm all mode, TM-211A mobile, 15-411A 70cm S
mobile, T8-670 40, 15, 40 and 6 mtrs CALL FOR PRICES =
KENWOOD SWL R-2000, R-1000. R-600 and the R-41.....CALL b4
KENWOOD T78-430S and T5-930S... v CALL 5 o o
KENWOQD T18-530SP and TS- B3DS ...CALL T 3 I
299.95
...... CALL
less 12% s ( ;
DENTRON GLT1000 1KW PEP Yunev ... 47495 ’_, H
WM. NYE MB-V 3KW tuner / switch. ...489.95 >
ICOM R-71A.. ..649.95 38
CES 510SA SMA 299.95 ¢S
ACCESSORIES sh
FLUKE 77 auto digital multimeter................. 11495 S e
BENCHER... loss 10%
VIBROPLEX. .less 10%
HEIL SOUND.. less 10%

...CALL
..9.95

GORDON WEST code tapes (great). .
less 10%

HI-MOUND Keyer paddles

ime |

SYNTHESIZER COMMAND

ALPHA DELTA MACC-8 surge protector..
AMPHENOL

PL- 259 831-5P..
UG-176 reducer, RGBX/RG59.
4400 N male to 5O-239......

2900 BNC male to 50-239.

8261 N male
83-10 RCA 1o SO-
8297 N female ch055| .
Other AMPHENOL products S’IOCK

_..CALL

S>>
>

BUTTERNUT accessories stock...................

BELDEN CABLE... .. .STOCK......... . CAL

ANTENNAS

BARKER & WILLIAMSON Antennas..................less 10% N

BUTTERNUT HF-2V.............80 & 40 mir. .. ... 12500 o E

BUTTERNUT HF-6V............ . 80 thru 10........ s |02 ? R
'S

23 k2

AEA ISOPOLE 444... ..o
HYGAIN ..o
MOSLEY TA-33M..
MQOSLEY PRO-37..
MOSLEY TA-33JR..
We stock MOSLEY

00
> >
[l
-
+20d8
+2008
>7ﬂw

LARSEN...

CDE 45-2 Rotator
CUSHCRAFT A147-41..
A147-4....

215WB..NEW!! 2 mir. beam..
AQOP-1 complete OSCAR Amenno .
we have a large CUSHCRAFT mvemory

N )

s b

Py

& &
~748

—7d8
Lo
1.475-1.625
GHz

1.7 GHz

IMAGE
FREQUENCY

HUSTLER ..o
ANTECO 2mtr &8 mag mount
KLM KT34A..

Jvax 2 meter vemco

7&/
'

~
-~
~

START
BAND 2
1.55GHz

-~
-
A — — — —
UNDAMENTAL
FREQUENCY

~

F,

f 0.4 dB (NEC NE 71083 and NEC 72884).

435-40X ...
432-20LBX.
432-16LBX .
40M-2 2 ol 40 mir. 3 ]
2M-3LBA .. « S 8
2M-22C . =+ +
IMAAC . 3
KLM is always in sfock Iorge selecnon of HF VHE, UHE, ‘5 o 2
& WORLD CLASS........ . CALL W53
GUY CABLE.. regulcr & E H S . .CALL S
ROHN TOWER w3z
FK-2548, 48 ft. with guy bracket. rofor shelf, eave bracket
& M200H mast........ RO 999.00 "
GENUINE ROHN ACCESSORIES ........ CALL 3
SURPLUS 3
CDE DPDT RELAY 10 amp. NEW.. ce..5.00 |
2.5A/4000 PIV epoxy diode ...19.00/400 ;
x
o

RITY

We stock AEA, HAL. KANTRONICS & MFJ

Call with your requirements.

POLICIES: MASTERCARD - VISA - COD

All prices FOB Houston, TX. except as noted. Prices sub-
ject fo change without notice, subject to prior sale. Used
gear sale price refunded if not satisfied. Texas residents
subject to sales tax » 117

il

1.4 GHz
igure o

fi

counterclockwise). Dual diversity is achieved through the strategic choice of the 75-MHz IF, which allows image recovery in both modulation
noise

fig. 11. Block diagram of the author’s SETI receiver, under construction. The system assumes circular polarization modulation {clockwise and
senses. Consequently, the entire 300-MHz water hole frequency band can be viewed in half the t

is achieved with two crystal filters (4171-F monolithic from Piezo Technology) at 75 MHz. The bandwidth is + 13 kHz. The signal-to-noise prob-
lem introduced by the image recovery technique can be compensated for through longer integration time. The preamplifiers have a calculated

1-800-234-3057
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been installed) along with a dual con-
version scheme having a first IF at 260
MHz and a second IF at 30 MHz.
Crystal filters with bandwidths of 5 kHz
were present in the second IF, fol-
lowed by IF amplifiers. The final con-
version to the sine and cosine base-
bands was achieved with a 30-MHz
third oscillator. All local oscillators in
the system were synthesized with a
final resolution of 0.01 Hz and a short-

fig. 12A. Overview of the Arecibo Observatory, where in 1978, Paul Horowitz, WTHFA,
observed nearly 200 nearby stars similar to our own sun at the 21-cm neutral hydrogen line
wavelength. (Photo courtesy of College of St. Thomas, St. Paul, Minnesota.)

term stability of Af/f = 5 x 10-12
provided by a rubidium-referenced
clock.

The quadrature baseband signals
were then filtered by four-pole Butter-
worth low-pass tunable filters which
were sampled under computer control
with an analog multiplexer and 12-bit
analog-to-digital converters. A single
observation consisted of 64-K (65,536)
complex samples at 1 millisecond inter-
vals from each of two polarizations.
The samples were digitized and re-
corded in real time onto nine-track
digital magnetic tape for follow-up
processing, which included a fast
Fourier transform (FFT) on the quadra-
ture signals.* A complete 64-K com-
plex FFT and computation of power

spectrum with the instantaneous reso-
lution of 0.015-Hz per bin (compatible
with minimum theoretical bandwidth
discussed earlier) took about 15
seconds.

In the observations, it was assumed
that a true celestial signal would have
already been frequency-compensated
for Doppler by the originating civiliza-
tion. This included the sender's own
velocity and the radial velocity of our

solar system as observed by the
sender, but not the residual Doppler
resulting from the Earth’s own rotation
(not known to sender), which can shift
such a signal through another 0.15 Hz
of bandwidth at 1.5 GHz. This correc-
tion was implemented in the receiver's
synthesized local oscillators (first LO
and third LO) which were swept via
real-time computer control — that
is, the local oscillator was updated

several thousand times during each
observation. The synthesizer control
mechanism set the first LO frequency
at the beginning of each observation
so that the third LO began at 30 MHz;
the third LO was then updated at
20-millisecond intervals by computing
frequency offsets in real time ac-
cording to a polynomial algorithm
which approximated the Earth’s veloci-
ty according to data obtained from
the Lincoln Laboratory planetary
ephemeris.

One positive side effect resulting
from this frequency sweeping through
the ultranarrow bandwidths of the
receiver was that earth-generated in-
terference (which is generally not fre-
quency swept) is completely rejected
by the system. This was confirmed
throughout the search by the absence
of false alarms.

The Arecibo experiments revealed
no evidence of ETI: Today the search

*FFT is usually used 10 break down complex waves
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fig. 12B. Pulsar profile PSR 1937 + 214, discovered at Arecibo in 1982, measures only 3
miles across but releases 10 to 100 million times the energy of the Sun. Rotating around
its gravitational axis at 642 revolutions per second, it pulses at 1.558-millisecond inter-
vals; each pulse consists of two signal peaks or flashes of radio energy streaming out
from its magnetic poles. Pulsars were first thought to be of intelligent origin because
of their precise repetition rate. At Cambridge University in 1967. a signal was recorded
at 1.33730-second intervals. Code-named LGM — “Little Green Men"" — it was later proved
to be the first known pulsating neutron star, or pulsar. (Courtesy of Arecibo Observatory,
part of the National Astronomy and lonospheric Center operated by Cornell University
under contract with the National Science Foundation.)
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fig. 13A. Inside the carriage house of the
Arecibo Observatory — suspended above
the 1000-foot dish — engineer Bob Zimmer-
man, NP4B, proudly displays the new dual-
channel 18-cm receiver front end (left and
right circular polarizations). (Photo courtesy
of Arecibo Observatory.)

continues with a special receiver in
operation at the Planetary Society/
SAl/Harvard project “Sentinel’’ as
shown in fig. 14. This system matches
the natural minimum bandwidth dis-
cussed earlier by also resolving the in-
put bandwidth into 64K (65,536) com-
plex frequency bins of 0.03 Hz each.
The 84-foot radiotelescope is equipped
with two dual-circularly polarized feed-
horns (5 bands) connected to two re-
ceivers. The front end consists of two
identical 35-dB gain, 55 degrees K (un-
cooled), 10 degrees K (cooled) GaAs
FET preamplifiers operating in the
waterhole frequency band. (Other fre-
quencies can be tuned.)

The receiver uses a conventional
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fig. 13B. The antenna feed passes through the floor of the carriage house and is focused
in the dish, 430 feet (131.06 meters) below. The temperature inside the metal dome is held
at 80 degrees Kelvin with liquid nitrogen in order to reduce the noise temperature of the
front end. (Photo courtasy of Collage of St. Thomas, St. Paul, Minnesota.)

fig. 13C. The receiver room at Arecibo Observatory. The equipment contains oscillators,
HP synthesizers, Rubidium standards, detectors, amplifiers, A/D converters — just about
any electronic device needed by an astrophysicist. About 200 hours per year are dedicated
to SETI. Searches have been made of approximately 1000 nearby stars at the Water Hole
frequency. (Photo courtesy of Arecibo Observatory.)

single conversion scheme with an IF
of 30 MHz. Image rejection mixers,
broadband IF amplifiers and filters are
used in conjunction with a computer-
controlled synthesizer. The 30 MHz IF
signals are then sent to the back end
of the receiver, located in the control

building via low-loss rigid coaxial
cables. As in the case of Arecibo, the
back end is responsible for sweeping
through the 30 MHz IF to compensate
for the Doppler shift caused by the
Earth’s rotation. The result is a
quadrature baseband combination of



signals which is further filtered through
6-pole low-pass anti-aliasing filters.
The control computer updates the LO
40 times per second based on an
ephemeris table calculated at the
beginning of each run. Sample-and-
hold amplifiers and 8-bit analog-to-
digital (A/D) converters are used to
feed the FFT processors via interrupt-
driven parallel ports.

Although the Harvard installation
surpasses, by at least an order of
magnitude, the combined efforts of all
previous SETI (in terms of system sen-
sitivity, the number of sky positions
observed, and the number of concur-
rent channels), scientists feel that the
search should be expanded in frequen-
cy by a factor of at least 100.

This would mean increasing the
present 64-K channels used in each of
two polarizations to about 8.4 million
channels of 0.05-Hz resolution, thus
increasing the probability of intercept
(POI) by a factor of 100. Consequent-
ly, the instantaneous bandwidth would
increase from the present 2 kHz to 420
kHz. Although this would be quite an
improvement, it would still be in-
sufficient to cover the 300-MHz band-
width of the water hole at once. An all-

sky water hole search with the new
receiver would still require 1200 instan-
taneous bandwidths of 420 kHz times
the number of sky locations.

Because no receiving system can
cover the entire sky at all frequen-
cies at once, much more work remains
to be done in SETI, and while omni-
directional wideband pulses have been
suggested as a SETI method, the
narrowband beacon concept gives
superior S/N ratios not achievable
otherwise. On the other hand, Doppler
corrections associated with the beacon
approach, which would require hard-
to-design high-resolution microwave
synthesizers, make the pulse concept
attractive at least for the Radio
Amateur. New methods of observing
many RF sources simultaneously using
Bragg-Cell technology have been sug-
gested. However, the relatively wide
channel bandwidth produced by to-
day’'s Bragg technology, combined
with the low receiver dynamic range,
limits the applicability of this
technology.

We have looked at several radio
astronomy systems, from a simple
radiometer to the ultra-narrowband
receivers used by professional radio

astronomers. Although this article is
not intended as a construction paper
(ample details are provided in the
references), some elements of design
should be considered before a system
approach is chosen. The block dia-
gram shown in fig. 15 shows an
economical approach to designing an
Amateur Radio astronomy center oper-
ating in the water hole frequency
band. It could be used as a wideband
radiometer, an interferometer, or as a
tunable narrowband receiver intended
for the reception of pulses if care is
taken in providing short-term stability
for the local oscillators along with
narrowband filtering in a third
conversion.

This system would consist of a two-
stage GaAs FET preamplifier with a
low noise figure. Several designs have
been recently published in the litera-
ture. The expected gain from such
amplifiers is typically in the 30 dB range
or better. This would be sufficient to
overcome the high noise figure of the
following mixer (7 dB). Recent designs
using the Mitsubishi MGF 1412-11-09
and MGF-1412-11-10 GaAs FET tran-
sistors claim noise figures of about 0.5
dB (35 degrees K). Older designs pro-
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fig. 13D. Block diagram of the Arecibo system as used for SETI in 1978 by Professor Paul Horowitz (W1HFA)}. Frequency
sweeping of the local oscillators was used to compensate for Doppler shifts caused by the earth’s rotation. {See text).
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IC-37A 220 MHZ COMPACT MOBILE
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KHz/5 KHz Dial Steps. Memory Scan, Band
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plated solid silver contacts to the heavy leaded
steel base, it truly 1s the ultimate

IC-27 A compacT moBILE

NO RADIAL VERTICAL
FOR 10-15-20 METERS

5

» C & A ROBERTS INC.

THE R3

A breakthrough in 2-meter mobile communica-
tions! Most compact on the market (52"W
1%"H = 7"D), contains internal speaker for
easy mounting, 25 watts, 32 PL frequencies,
scanning and touchtone microphone

e
18511 HAWTHORNE BOULEVARD
Vi
a—— TORRANCE, CALIFORNIA 90504 RE:fsE:'BEFZ w'i SSH'P
8/84 (213) 370-7451 (Calif.) ® (800) 421-2258 (SR Do -Cont. U889

STORE HOURS: 10:00 a.m. - 5:30 p.m. MONDAY THRU SATURDAY

» 118

26 [B March 1985




ANTENNA

84'(25.6 M) CASSEGRAIN

DUAL CIRCULAR FEEDHORNS (5 BANDS)
HARVARD, MASSACHUSETTS

SWEPT
0SCILLATOR CAL
OUARTER-WAVE oxire
PLATE
RHCP BANDPASS FILTER I-F AmMP
cFe30 MHz 6=30d8 ) s/H
Bl MHz +20d8m OUT sin Som
1000 Hz il FFT
RF AMP
I-F_ouT W (mucp) | O-PFILTER L 64 &
3 STAGE GaAs FET - 29.991 MHz
6-3508, BW=300MH:z ¢f = 29.99/ MHz +54Hz (COMPLEX)
. 55°K{ROOM TEMP) 6 BIT
T ik (LKg) s/H
<05, }——{ 4oc _ﬂ
FIXED LO oo e 88T
30.0 MHz
1008 [\
I-F
IHAGE- REJECT (DIAGNOSTIC)
NF.+ 7548 SWEPT CRYSTAL
OSCILLATOR. FILTER Lo
9aHz 29.991 MHz
I-F aMP
6-70d8
8W <100 MHz
SoH
sin D — a0c
1000 Hz Ldd FET
/\ I-F ouT o _(Lncp) | SRFILTER \ 64+

29.991 MHz
I/ cf-29.997mAz | S5 (COMPLEX)
- 16 BT
cos, |—= s0c |—+
J000 Hz 8 8im

I~F
(01AGNOSTIC)

*——— DISPLAY SPECTRA

~—SEND df/dt DOWNLOAD CABLE —=
*—SEND fcarig
1st L.O. SEND
FREQUENCY {131 LO)
SYNTHESIZER IEEE 488 BUS

CONTROL COMPUTER

68000
VTR
512k BYTE
ARCHIVE
ENTER:H A, DEC. 1OMB DISC
VIEW: PEAKS GRAPHICS

fig. 14. Block diagram of the Ultra-Narrowband SETI receiver used at Harvard University. The system uses an 84-foot (25.6 meter) equatorial

radiotelescope with a single conversion dual polarization receiver intended for processing left and right circular polarizations at the same time.
(Courtesy of Harvard University Physics Department.)
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WITH PRIVATE PATCH Il YOU SPEND
YOUR TIME COMMUNICATING . ..
NOT WAITING TO TAKE CONTROL

PRIVATE PATCH Il allows communications to pro-
ceed back and forth as rapidly as on a telephone.
There is no waiting for sampling circuits to acquire
each time the mobile transmits.

The PRIVATE PATCH Il VOX system offers a substantial improve-
ment over sampling autopatches in time spent waiting for control!

EXAMPLE: Suppose you made 10 phone calls — 9 completed, 1
blisy — assume the completed calls average 20 talk exchanges
each, 180 total.

You would spend 360 seconds (6 minutes!) waiting for control if
you were using a sampling patch that samples every two seconds
(180 waits x 2 seconds = 360 seconds). It is a severe incon-
venience to have to press the button for a seeming eternity before
you can be heard on each and every mobile reply.

With PRIVATE PATCH Il there is no lost time waiting for control on
all 9 completed calls. However, the busy call would cause a 15
second wait for the control interrupt timer to return control to the
mobile.

SUMMARY
CONTROL WAITS TIME WAITED
Private Patch Il 1 15 seconds
Sampling 180 6 minutes

If the sampling patch has a circuit that “slows the sample rate
when telephone audio is present,” the speed of acquisition is
made even slower. The wait time increases, and the phone party
can say perhaps 25 or more words before they can be cut off,

WHY LAND MOBILE PROFESSIONALS AVOID
SAMPLING PATCHES ...

The majority of radios on the market (especially synthesized and
relay switched types) do not T/R quickly enough to give accep-
table results. Often engineering level modifications are required
to improve T/R response time.

The slower the T/R response time, the longer the sample must
last. And of course no telephone audio is heard during the sam-
ple. Just noise. The result is lost words and syllables which are
proportional to T/R response.

Acquiring and maintaining control (in order to communicate)
becomes erratic when the mobile is less than full quieting. This
causes a severe loss of range.

The base station radio can not be equipped with a linear
amplifier, and operation through repeaters (that have hangtime)
is not possible with a noise sampled patch.

VOX autopatches overcome each of these shortcomings. In fact,
nearly all simplex patches sold in commercial service are the
VOX type.

Could these be some of the reasons that the competition refers
to their VOX patch as “our tavorite commercial simplex patch”?

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A
COMMERCIAL GRADE PATCH. PRIVATE PATCH Ii!
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AEROSPACE LEVEL QUALITY
FEATURES

= CW ID (free ID chip) » Selectable tone or pulse dialing * User pro
grammable toll restrict » Five digit access code = Ringback (reverse
patch) * Busy channel ringback inhibit (will not transmit on top ot
someone) * Three/six minute “time-out” timer is resettable from the
mobile * Modular phone jack and seven foot cord * Available ir
12 VDC or 115 VAC version

ALSO
+ 14 day return privilege — when ordered factory direct.
» One year warranty — compare to their six months.

CONTACT A LOCAL DEALER TODAY

AMATEUR ELECTRONIC SUPPLY HAM RADIO OUTLET MIKES ELECTRONICS
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Chicago IL MIAMI RADIO CENTER CORP. DOLLARD ELECTRONICS
lami FL, Vancouver,

CONNECT
/ ’ ‘ /[ SYSTEMS
INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373-6803
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fig. 15. Block diagram of an economical amateur radio astronomy receiver.

vide noise figures in the 0.8 dB (58
degrees K} range with about the same
gain. Stripline approaches on G-10
material or open frame designs have
been extensively covered in the refer-
ence material at the end of this article
along with simple rat-race mixers in-
tended for 1.296 GHz or 2.3 GHz.
{Mixers can also be purchased from a
variety of manufacturers.)

Our receiver would use the first
mixer in conjunction with a fixed
phased-locked loop or multiple chain
synthesizer at 2.170 GHz. (Such de-
signs are popular in satellite converters
and other devices.) The first IF would
be purposely chosen to fall in the UHF
range where an inexpensive varactor-
type TV-tuner could be used as a
second tunable IF over the entire water
hole frequency of 300 MHz. The part
investigated was a Mitsumi UES-A
56F, which is marketed by several
companies, including Radio Shack.
This tunable converter exhibited a total
noise figure of about 6 dB and 15 dB
of gain, with an acceptable short-term
stability at room temperature compati-
ble with an ultimate bandwidth of 10

kHz {care should be exercised to pro-
vide isolation of this unit from the front
end because harmonics of local oscilla-
tor fall in the input range of the
receiver).The tests were performed
with a precision power supply having
a range of 0 to 28 volts. If only a
radiometer is contemplated, the phase-
locked first LO is not mandatory and

the control voltage applied to the
second converter should be chosen
about halfway on the voltage curve
and should be double regulated.
The UHF converter provides a TV-
compatible IF, centered at 44.5 MHz,
with a bandwidth of 6.6 MHz. This
output could be used directly with a
modified high-gain TV-IF with the
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fig. 16. Schematic diagram of a simple A/D interface for a radio telescope. No addi-
tional parts are needed to perform consecutive readings; the information can be printed
out as relative flux data by a dot-matrix printer directly from the microcomputer.
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the candidate stars:
which stars might support life?

Although our knowledge is limited,
it appears that the universe is ex-
panding — that is, the galaxies are
moving apart from each other. This
movement suggests a ‘‘time of
beginning’ in a cycle (known as the
“big bang” event) that began with an
explosive fireball of matter inside a
huge black hole with no conceivable
limits some fifteen billion years ago.

Certain stars of various sizes

“evolved from the cold gas of a
previous cycle; these are now in their
“main sequence,” but approaching
a ‘“finale” as shown in fig. A.
Depending on their mass and tem-
peratures, they are classified by let-
ters, with the hottest designated by
the letter O, and followed in descen-
ding order by other spectral types
suchas B, A, F, G, K, and M. In the
search for extraterrestrial intelligence
only type F, G, and K stars are of in-
terest to us because they are the right
size and temperature for supporting
life on planets similar to our own.
(Our sun is a type G2 yellow star.)
With some three hundred billion stars

[ I 2

in the Milky Way galaxy alone — and
ten billion other galaxies in the known
universe — we can identify approxi-
mately one million nearby candidate
stars (within 1000 light-years) of
spectral type F, G, or K that could
conceivably support life. Despite the
magnitude of this number, only a
handful of stars (see table 1) are
within the Amateur’s technological
reach. Of this handful, the nearest
are in Alpha Centauri. Located some
4.3 light-years away, Alpha Centauri
is a triple system containing two
massive suns (Type G4 and Type K1)
separated by some 20 astronomical
units (1 A.U. equals the mean dis-
tance of the Earth from the sun) and
revolving around each other along
with a smaller third star, Alpha
Centauri C (a type M star). Recent in-
vestigations indicate that this system
may be much younger than ours,
suggesting that advanced forms of
life would probably not have devel-
oped even if a planetary system did
exist within its complex rotational set-
up. Other theories, however, might

a 4 ]

explain a heightened probability of
life on Alpha Centauri as shown in
fig. B.

Of approximately 40 stars located
not more than 16.7 light-years from
Earth, only two — Epsilon Eridani
(type K2) and Tau Ceti (type G4) —
have been identified as meeting the
conditions necessary for the exis-
tence of advanced forms of life.
Similar to our sun but somewhat
smaller, Epsilon Eridani is located
10.5 light-years away in the constella-
tion Eridanus. Tau Ceti is located ap-
proximately 10.8 light-years away in
the constellation of the Whale. Rather
dim compared to our sun, it is visi-
ble from Earth’s northern hemisphere
only during the winter months. These
two stars were among the first to be
observed by Frank Drake and his
team at the National Radio Astrono-
my Observatory (NRAO) in Green
Bank, West Virginia, in 1960 under
the project name Ozma, a name
borrowed from the Wizard of Oz.
No evidence of extraterrestrial intelli-
gence has been observed to date.
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fig. A. One concept of star evolution suggests that the possibility of life on planets revolving around a type G yellow star
occurs during its ““main sequence”, This type of star is similar to our own sun. A “lucky’ planet similar to Earth would
need approximately four billion years of continuous energy flow from this star to allow the random process of mutation
on elements to produce the complexity of the human brain, which has made possible the development of communication

technologies.
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fig. B. The concept of two suns — one
yellow (Alpha Centauri A, type G) and
the other orange (Alpha Centauri B, type
K) — rotating around each other in the
triple star system Alpha Centauri,
located some 4.3 light-years away. If an
earth-like planet were to exist at the
same distance from the yellow star as
the earth is from the sun, it is con-
ceivable that the complex rotational rela-
tionship would allow for long alternating
yellow and orange days — with no
nights — which may accelerate the
development of life on this relatively
young system,

One of the more recent additions
to the list of “interesting’’ stars is
Vega, located 26 light-years away
from Earth in the constellation Lyre
(Lyra). Vega is the third brightest star
in the sky. Although twice the size of
the sun, its surface temperature has
been measured and found to be al-
most the same. A relatively young
star — at only one billion years old
— Vega is important to us because
of the discovery, in 1983, of a possi-
ble planetary system around it by the
infrared astronomical satellite (IRAS).
According to astronomers, while the
infrared telescope aboard IRAS was
sensitive enough to detect a mass
rotating around Vega equivalent to
the combined mass of all nine planets
in our solar system, it could not
resolve the objects precisely enough
to distinguish among them. None-
theless, this is one of the most com-
pelling pieces of data suggesting that
we may have another planetary sys-
tem in the universe. (This theory is
now being challenged by another in-
terpretation; some investigators view
the phenomenon as a belt of dust
consisting of “pellets’” that reradiate
the star’s infrared energy.)

name of star

Alpha Centauri A
Alpha Centauri B
Alpha Centauri C
Lal 21185 (A)
¢« Eridani
61 Cygni A
61 Cygni B
¢ Indi
Grm 34 A
Lac 9352
r Ceti
Lac 8760
Cin 3161
Grm 1618
CC 1290
Cin 18,2354
+ 159 2620
70 Ophiuchi A
70 Ophiuchi B
n Cassiopeiae A
n Cassiopeiae B
a Draconis
36 Ophiuchi A
36 Ophiuchi B
36 Ophiuchi C
HR 7703 A
HR 5568 A
HR 5568 B
& Pavonis
2121317
+44° 2051 A
+ 424048 (A)
HD 36395
+ 124774
+ 5639 1320
+ 56321321
45° 13677
82 Eridani
i Hydri
HR 8832
+15° 4733
p Erdanm A
p Eridani B
HR 753 A
Vega

table 1. Stars within 26 light-years which could have habitable planets (adapted from
Stephen H. Dole, 1964.)

approximate

spectral distance
class {light years)
G4 4.3
K1 4.3
M1 4.3
M1 8.2
K2 10.8
K5 13
K8 1.1
K5 11.3
M2 1.7
M1 12.0
GB 12.2
MO 12.6
M3 149
K8 14.9
M3 15.4
M3 16.1
M1 16.9
K1 17.3
K5 17.3
F9 18.0
K6 18.0
G9 18.2
K2 18.2
K1 18.2
K6 18.2
K2 18.6
K4 18.8
MO 18.8
G7 19.2
MO 19.2
MO 19.2
M3 19.4
M1 20.0
M2 202
K7 20.2
K9 20.2
M0 20.6
G5 20.9
G1 213
K3 21.4
M2 21.8
K2 2.0
K2 22.0
K3 22.0
G4 26.0

sound trap removed or with a home-
brewed IF of a lower noise figure. Full
rectification could be implemented for
detection in conjunction with simple
integrators and DC amplifiers. Fast
Fourier transforms (FFT) could also be
implemented by using inexpensive
microcomputers. The receiver's output
transducer could be one of the newer
A/D converters — such as National's
ADC0820 — connected to a micro-
computer and a dot matrix printer.
This converter eliminates the extra cir-

cuitry normally associated with inter-
facing A/Ds to microcomputers as
shown in fig. 16. It was specifically
designed to appear as memory loca-
tions or 1/0 ports to a standard
microprocessor, with no other logic
needed. In addition, the converter’s in-
put acquisition time is much faster
than its conversion time, lending its
use to measuring many analog signals
upon software commands without the
aid of additional sample-and-hold de-
vices. The resolution is 8 bits, with a
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(A) Theoretical formula for designing a helical antenna.
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(C) Construction details.

FRANGE = 1400 MHz to 1700 MHz
BW = 300 MHz
Cr = 1550 MHz
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ANTENNA BANDWIDTH 3 dB POINTS (Ct = 1550 MHz) IS:
BW 1240 MHz to 1860 MHz

x= 11,810 _ 76103 INCH

1550

Cpia = 0.017\ = 7.619 x 0.017 = 0.1295 inch
N _ 7.6193 _ .

D= 3 = 3 = 2.539 inch

G = 0.8\ = 0.8 x 7.6193 = 6.09544 inch

P =0.12\ = 0.12 x 7.6193 = 0.9143 inch

_ A _ 7.6193 _ .
§ = 4= 4 = 1.90 inch

(B) Actual design of a helical antenna for the water hole fre-

quency band.
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summary of polarization
combinations

A

o>D>

+ B — Horizontal

+ C — Vertical

+ D — Clockwise

+ C — Counterclockwise
+ B + C + D— Linear

(D) An array of four helical antennas can be arranged to pro-
vide narrow beam width and many different polarization
patterns. Additional LNA's can be introduced in each of the
antenna legs to overcome the noise figure of the combiners.

fig. 17. Design of a helical antenna system for the water hole frequency range.
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maximum conversion time of 1.2 micro-
seconds, an ideal application for a
radio astronomy center. The ADC0820
chip was tested with the VIC-20 micro-
computer, but would be equally appli-
cable to any microcomputer having a
latched data bus. With the proper soft-
ware, the output of the computer can
be printed out at equal time intervals
in relative flux units on a scale of 0 to
5 volts (or 0 to 9 volts with a madified
reference).

what antenna to use

The best antenna for radio
astronomy is still the parabolic dish, as
proven by most professional radio as-
tronomy centers. Some Amateurs are
reportedly using computer-controlled
steerable dishes as large as 60 feet in
diameter. But unless Amateurs have
access to large backyards and friend-
ly neighbors, they cannot proceed to
construct such large arrays. Reasona-
ble gains, however, can be obtained
with arrays of axial mode helix anten-
nas. The helix is attractive at 1.5 GHz
mainly because of its relatively small
size. The design shown in figs. 17A,
B, and C indicates that the length of
a helical beam at this frequency would
be about 19 inches with a 2.5-inch
diameter and a minimum reflector size
of only 0.8 wavelength. This would
make an inconspicuous installation.
Although the helical antenna is not
known for its gain, it has been used ex-
tensively by professional radio astrono-
mers. A nine-turn helix antenna can
provide about 14.8 dB, and a twelve-
turn helix, about 16 dB of gain.

Helix antennas have also been used
in more moderate arrays with gains in
excess of 25 dB. Depending on which
way they are wound in regard to each
other, several polarization schemes
can be accomplished. For example,
using a pair of helices with the same
sense (both clockwise or vice-versa)
can provide circular polarization. Using
opposed windings allows for horizon-
tal polarization. A four-antenna array
with clockwise and counterclockwise
components can be interconnected so
that several choices of polarizations
could be obtained, as shown in fig.

17D. In addition, beamwidths of 10 to
15 degrees have been achieved.

The main characteristic of the helix
antenna is its relatively wide bandwidth
( — 20 percent and + 30 percent of the
center frequency), which makes it
suitable for the water hole band.
Unless terminated with a matching
strip or at a special point on the back
plane, a helix exhibits a high im-
pedance output of about 140 ohms. In-
asmuch as this could be a disadvan-
tage in a single-antenna design,
parallel arrays using high-impedance
coaxial cables can produce composite
outputs of 75 ohms without the use of
RF combiners.

On the other hand, a helix antenna
can exhibit a much higher noise figure
than the parabolic dish. Because the
noise temperature of an antenna is
determined by the noise power avail-
able in its lobes (this includes its minor
lobes), if the antenna is “looking’’ at
the ground — which has a typical
noise temperature of 290 degrees K (17
degrees C) — it will have a noise figure
of approximately 3 dB, which would
be much higher than that of a pre-
amplifier. In this respect the parabolic
antenna would be better (lower side
lobes). Careful consideration for the
location of helical array is recom-
mended; the choice of polarization, ex-
plained earlier, can also greatly im-
prove the system. Fourier transforms
performed with simple microcompu-
ters will also help in separating the
desired components from the noise in
these lobes.

conclusion

Although it may be difficult for
Radio Amateurs to accept the seeming-
ly impractical nature of radio astron-
omy projects, the experience gained in
developing one’s own system could
provide a complete education in con-
temporary radio communication.

Detailed information on the con-
struction of radio astronomy and SETI
projects, including low-noise ampli-
fiers, and fast Fourier transform {FFT)
programs for simple microcomputers
can be obtained from The Society of
Amateur Radio Astronomers (SARA)

which publishes several books on
the subject along with a monthly
newsletter. At present, The Society
has 168 members worldwide, many of
whom are hams as well as scientists
and engineers working in related fields.
For more information, write to Robert
M. Sickels, Secretary, SARA, 7605
Deland Avenue, Fort Pierce, Florida
33451.

There are many arguments about
the existence of extraterrestrial in-
telligence. Some scientists believe that
intelligent life exists elsewhere in the
universe, while others mathematically
analyze the probabilities and conclude
that we could very well be the only ad-
vanced civilization in our galaxy. While
this is a discouraging thought, we can-
not rule out the possibility that there
may be a few others out there —
perhaps many others. Although we
have no evidence yet to support the
claim that ETI may exist, many scien-
tists have been taking the task of SETI
very seriously, and an increased num-
ber of receiving stations built by Radio
Amateurs would only improve the
chance of receiving that first intelligent
signal from beyond our own solar
system. We know that the laws of
physics are the same throughout the
universe; an advanced civilization,
therefore, regardless of what it used to
produce RF energy, would radiate the
same kind of RF energy we know here
on Earth. Our modern RF technology
is now producing receivers with noise
figures that approach the limitations of
intergalactic noise. The gap has final-
ly been closed; we can now begin the
final search.
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the
weekender

harmonic mixer for
VHF signal generation

Lots of useful things that work well can be built
without great effort and expense. Unfortunately, until
now, a VHF signal generator hasn’t been one of them.
The cost of parts, the shielding required, and the dif-
ficulty of producing a good variable attenuator make
designing an inexpensive, easy-to-build VHF signal
generator a challenging task indeed.

initial means of
generating VHF signals

Even though | was able to use a surplus TS-150
generator to meet my needs from 10 through 400 MHz,
I was never fully satisfied with it. Recently when | ac-
quired a pair of Clemens SG-83C solid-state high-
frequency signal generators (they’re cute and small,
and they work well; they’ll even work off a 9-volt
battery!) at a flea market, my old TS-510 began to look
more and more out of place. So the search was on
for an up-to-date replacement.

There don’t seem to be many bargains among gen-
erators that will make it to 400 or 500 MHz. The older
units have good precision attenuators with high
available output levels up to 480 MHz. But most
models are marked by poor stability, excessive signal
leakage, and large current consumption. They‘re con-
tained in large, bulky enclosures, seem to be priced
higher than they might be, and depend on exotic, ex-
pensive tubes and components. But if you own or
have access to a generator in the HF range and want
some VHF or UHF coverage without buying yet
another generator, you can build this device in just a
few hours — for no more than $25.00.

heart of device is
diode ring mixer

In recent years the use of diode ring mixers has
become increasingly popular in state-of-the-art re-
ceiver design. Despite their many advantages, they do

By Peter J. Bertini, K1Z2JH, 20 Patsun
Road, Somers, Connecticut 06071
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fig. 1. Harmonic generator uses Mini-Circuits SBL-1
mixer.

present some problems. One is harmonic mixing.
Diode ring mixers are LO-driven at high signal levels
— typically +7 dBm minimum. These mixers are
broadband devices, using wideband transformers and
fast hot carrier diodes in their construction; the in-
expensive Mini-Circuits SBL-1 DBM used in this arti-
cle is rated from 500 kHz to 500 MHz at all three ports
(see fig. 1). When LO power is applied, the diodes
are driven into heavy conduction by the RF, producing
LO harmonics well into the VHF range and resulting
in undesired mixer products from input signals mix-
ing with the harmonics appearing at the IF output port.
This required the use of wideband impedance termina-
tions for the DBM ports, as well as HF filters with
known stopband characteristics well into the VHF
region if the receiver isnt to sound like an aviary at
feeding time!

In this simple adapter circuit we make good use of
this phenomenon. Referring to the schematic (see
fig. 2), note that we are driving the LO port with the
output of a 50-MHz overtone oscillator. The oscillator
was designed to produce a minimum + 10 dBm out-
put with a 9-volt battery supply. DBMs expect to see
broadband resistive port terminations if insertion
losses, bandwidth, and other parameters are to remain
predictable. The RF port of the DBM is connected
directly to the HF signal generator output port; most
good generators will present a good 50-ohm resistive
termination at their output. This is especially true of
the Clemens SG-83 series because of the switched pi
attenuators employed to set the signal output level.
A 4-dB fixed pi attenuator is used at the DBM IF port
output. Further attenuation is desirable here; this will
be discussed later in the article.

When the device is used at the output of a signal
generator, the 50 MHz LO produces internal harmonics
in the DBM at 100 MHz, 150 MHz, 200 MHz, etc.
throughout the spectrum. When we inject a signal into
our adapter from the HF generator, say at 10 MHz,
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item description

B1 9 volts, "'transistor” battery
J1,42 BNC; chassis fittings
Q1 2N918 transistor
R1,R3 220 ohm, 1/4 watt resistor
R2 22 ohm, 1/4 watt resistor
st single-pole, single-throw miniature switch
T primary 12 turns No. 26 wire,
secondary 2 turns No. 26 wire

Y1 3rd overtone 50.0 MHz crystal
mixer Mini-Circuits Labs (or equivalent)

modef SBL-1,”* 0.5-500 MHz,

+7 dBm local oscillator
*50 MHz crystal i from Internati Crystal
Manufacturing Co., 10 North Lee, P.O. Box 26330,
Okiahoma City, Oklahoma 73126.
Request ‘‘general purpose’’ grade crystal.

J2 HF SIGNAL GENERATOR

**SBL-1 mixer is i from A f i
Research, Box 1242, Burlington, Connecticut 06013;
send SASE for price quote.

fig. 2. Harmonic mixer provides output up to 500 MHz.

outputs at the sum and difference frequencies will
result from the 10 MHz signal combining with the
50 MHz LO signal (50 + 10 = 60 MHz or 50 — 10
=40 MHz) as well as outputs of the sum and dif-
ference frequencies of the LO harmonics. From this
it is evident that the HF signal generator need only ex-
tend to 25 MHz to produce contiguous coverage over
the entire range {up to at least 500 MHz) by using
either the sum or difference products of the appropri-
ate harmonic. A generator that will go to 50 MHz will
allow the output frequency to be determined without
involving mental subtraction.

there are limitations, though

There is a price to pay for this convenience. First,
the conversion losses will vary across the VHF ranges
because the LO harmonic amplitudes produced in the
DBM are not identical. This is determined by directly
comparing the output of the adapter versus the out-
put of a good VHF generator of known calibration into
a receiver with signal strength metering for each of
the harmonic bands. The receivers should be termin-
ated with an external 6 dB or greater attenuation pad;
most VHF receivers present only a reasonable 50-ohm
load over a very narrow range of frequencies —
(if any).

use is simple

Once the conversion losses are known for the
adapter for each of the harmonic ranges, the rest is
easy. If you work in the dBm signal levels you need
only include the dB loss of the adapter to the dBm
reading of the signal generator output. If you prefer
to work in microvolts, an easy solution is to employ
a separate switched attenuator capable of one dB
steps between the signal generator and the adapter.

By keeping the adapter losses at 20 dB increments the
microvolt scale of the HF generator may be read direct-
ly; for each 20 dB of insertion loss the microvolt
reading is moved one decimal point to the left.
Spurious responses may be encountered at some
desired frequencies when using the adapter. These
birdies are easily identified, however, because they
tune ‘‘backwards’’ or at rapid rates across the receiver
bandpass. Note that when using this adapter, HF
signal generator leakage is of minimal importance
because it is not the final output frequency. Extreme-
ly low MDS measurements can be made, and the con-
version loss inherent with this adapter can be ad-
vantageous here as some generators (such as my
Clemens} are limited to minimum output levels around
— 120 dBm unless external attenuation is employed.

construction is easy

| built my adapter in a small minibox and used point-
to-point wiring techniques on a small square of circuit
board, following good VHF techniques such as keep-
ing leads short and using good shielding. | also re-
commend using the internal battery supply as shown;
bringing power leads out of the adapter enclosure is
an invitation to stray radiation. The oscillator draws
about 10 milliamperes and battery life should be quite
long.

The maximum output levels from the adapter are
severely limited by the conversion losses, which can
be very high on some harmonics, and by the com-
pression that takes place in the mixer if it's overdriven.
I’'ve been using my adapter for a few weeks now and
I don’t know how | ever did without it. The freedom
from drift and generator leakage — and ease of setting
frequency — are pure joy. My old unit is gone.

ham radio
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EPolaroid DS-34

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood.

*Large hoods also available to fit
computer terminals and CAD/

CAM screens.
$369.00

POWER SUPPLIES

GLOBAL SPECIALTIES TFIIPLE OUTPUT

TRIPLE OUTPUT POWER SUPPLY
—— POWER SUPPLY

MODEL 1301 $219.00

® Fully regulated triple output

e Fixed 5VDC, 1A MODEL 1650 $319.00
® V1 +5VDC1o18 VDC .5A

® V2 -5VDC1o18 VDC 5A ® Functions as three separate

® Fully automatic current limiting supplies
® Exclusive tracking circuit
~r ELECTRO INDUSTRIES. INC ® Fixed output 5 VDC, 5A
. ® Two O to 25 VDC outputs at 0.5A
DC POWER ® Fully automatic, Currignt-limited
SUPPLY overload protection
® + and - terminals of each output

$125.00

MODEL 3002A/0-30 VDC/0-2A

are fully isolated, in all modes
® All three outputs may be con-

nected in series or parallel for

higher voltage or current

=, buost  Oscilloscope Probes

MODEL ATTENUATION  BAND WIDTH (MH2) PRICE
2904 10X 100 $35.00
2901 10X/1X 100/5 $39.00
2205 10X 250 $59.00
2960 10X 60 $30.00

—

- -
Instruments, G orporalon

Wave Generator

Audio Sine/Square ‘ .

ol B4

e Distortion lrom <0.03% .
® 10 Hz to 1 MHz
$239.00 LAG-120B
>
FUNCTION
GENERATOR

0DEL 3010 $188.00

Sine, square and triangle output

® Variable and fixed TTL outputs

® 0.1 Hzto 1 MHz in six ranges

® Typical distortion under 0.5% from 1 H2to 100
KHz

® Varnable DC olftset

® VCO input for sweep tests

\IZ

MULTI-
FUNCTION
COUNTER

MODEL WD-755

—
® 5Hz 10125 MHz 8259 00
8 Digit LED Display !
Period Measurement 5 Hz to 2 MHz
Totalizes to 99,999,999 Plus Overllow
Frequency Ratio Mode
Time Interval Mode
Switchabie Attenuator & Low Pass Filter

=21

VARIABLE
TRANSFORMER

$145.00

MODEL 3PN1010V

RAG CARRIES THE COMPLETE STACO
VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

DIGITAL CAPACITANCE METER

* Banery operated

o e 3% digit LCD display
® Range ! PF lo 2,000 UF
¢ (0.2% basic accuracy
- GLOBAL
MODEL 3000

$139.00

B Master Charge
W VISA®COD

CALL US TOLL FREE

1 -800- 7 3 2-345 7 ® Money Order 2 $251.00 to $600.00 $6.50
IN CALIFORNIA TOLL FREE S B soroowsrson e
1 -800-272.4225 COU's extra (required 25% deposi) ::::sulﬁﬂil)oofl‘om ::;;0

‘ ADD FOR SHIPPING AND INSURANCE

$0 to $250.00 $4.50

RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

H/Smith @HTacH! (@ . LEADER [ulV/2Et
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Model V-212 shown
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MODEL V-212 $461.00 Model V-1050F shown

DC to 20 MHz, 1 mV/div, Dual Trace

Features 6" Rectangular CRT

Full 2 year parts and labor warranty (w/two MODEL V-1050F S] 275 UU
X10 probes) DC to 100 MHz, .5 mV/div, Quad Trace, De!ayed‘
$536.00 Sweep, Full T.V. Triggering, alternate time base

MODEL V-222 (w/two X1/X10 probes)
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. oftset for
DMM Output, Verticle Mode Trigger MODEL V-650 3956[][]

6" CRT (w/two X1/X10 probes).

MODEL V-422 $694.00

DC to 40 MHz,
other features same as V-222 (w/two X1/X10 probes)

DC to 60 MHz, 1 mV/div, triple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off

-

MODEL §8-5705 "

DC to 40MHz $899.00 MODEL 5711 $1695.00

Vertical and horizontal deflection DC to 100MHz (typically over

accurate within +£2%. CRT accelera- 120 MHz), 5 mV/div, True 4 channel
MODEL $8-5702 S 9 3 5 D 0 tion voltage 12KV. 3 channels, input, eight trace, Delayed sweep,
DC - 20MHz, 5 mV/div 6 traces. High precision calibrator alternate time base, CRT acceleration
Dual trace (£1%). Fastest sweep rate: 10 ns. voltage 20 KV, (w/saddle bag, front
6 inch rectangular internal graticule ® High sensitivity 1 mv/div cover, 2 ea X1/X10 probes).
CRT. e CH1 signal output
Includes 2 each x1/x10 probes and e Beam finder
full factory warranty; 2 years on parts, ® Delayed sweep MODEL 5711D 824 g 0. U U
labor and CRT. ® Alternate time base (5711 with counter and DMM).

® 2 ea X1/X10 Probes

cuont  WPolaroid Shimpo Sgngn PRIMELINE 3STACD \IZ



THE HIDDEN SIGNALS ON SATELLITE TV
“THE SECRET SIGNALS ON THE BIRDS”

A Technical Book Covering the Reception of:

TUNE THE ¢
Hidden Signals

B Stereo Subcarriers m Stock Market Reports

B Telephone Channels | Teletext (VBI)

| World News Services | All Single Channel Per Carrier
m Audio Subcarriers Services (SCPC)

B Teleprinter News — Press ®m Multiplex Data Channels

m Commodity News Services Plus Many Other "Hidden

m Radio Channels — Networks Services"

NEW “SECRET SIGNALS" BOOK
A complete work covering the Hidden Services, the systems, the equipment,
5. sl how these services are used, how these services can be utilized, what they
LU mean to our field. This book for information use only. Not to be used for the
reception of unauthorized signals or pay services.

Visa and MasterCard Welcome $1 4.95 plus $1.75 for shipping & handling.

TTHE SECRET SICWALS ON THE SATELLITES

AR L Sp— UNIVERSAL ELECTRONICS, INC. 4555 Groves Rd., Suite 3, Columbus, Ohio 43232 (614) 866-4605
— DEALERS IN CUSTOM TVRO INSTALLATIONS AND DATA SYSTEMS
Dealer Member Dealer Inquiries Invited

FASPN\CE
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YOU WANT IT?
LIMITED ANTENNA SPACE? DAN'S GOT IT!

B & W OFFERS SIX SOLUTIONS!

YAESY ¢ KENWOOD

mmﬁpﬂ:&»—-@

Barker & Willlamson offers six new multiband trapped
dipoles made to fit in less space than conventional anten-
nas. You may not have room for that dream antenna tarm,
but no longer need limit your operating to one or two

bands These new ontennas provide low SWR on every A
band making a great companion for today s solid state rigs ]
® Ditect teed with 52 OHM Coax

® 1 KWCW, 2 KWPEP S5B
® S0O-239 Termination

FT-209 TM-211
BANDS LENGTH PRICE
160, B0, 40, 20 METERS 137 A 512900
160. 30 4 t G 00
8040 70 weteRs e som ALL OF THESE GOODIES AND MANY MORE
402015 10 VTS T AT A SUPER SAVINGS!
20, 15. 10 METERS 23Rt W00 CALL TODAY
ADD 52 00 SHIPPING & HANDLING
1 (800) 241-2027
il BRITT'S 2-WAY RADIO

&uality Communication Products Since 1932

Sales & Service

At your Distributors. Write or Call 2508 Atlanta Street

10 Canal Street, Bristol, PA 19007 m SMYRNA GA 30080

(215) 788-5581 (404) 432-8006 P
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designing low voltage
power supplies

Husky power supply
delivers 15 amps
at 13.8 volts

Power supplies for tube equipment used to be fair-

- ly simple devices, easily assembled from parts found
in any handy junk box and quite forgiving of design
error. But low-voltage regulated supplies for solid-state
gear are something else again.

Poorly designed low-voltage supplies can create in-
stability of transmitted signals, distortion of received
signals, hum, noise, spurious emissions and transients.
A well-designed supply, on the other hand, contributes
greatly to clean, trouble-free station performance.

specifications

At the heart of any power supply is the transformer,
which takes energy from a commercial power line and
converts it to some specified lower or higher voltage
at a specified current. The single most expensive unit
in the whole assembly, the transformer is usually called
upon to absorb more abuse than any other compo-
nent. Once you’'ve specified the transformer, you've
almost specified the rest of the supply.

Because the transformer is the most expensive com-
ponent, it's also the one in which manufacturers may
tend to cut corners. Sometimes they’ll put a 2-ampere
transformer in a box with a few other components and
advertise the result as a “‘56-ampere power supply.”’
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choosing the transformer

The three principal specifications for the transformer
are primary voltage, secondary voltage, and maximum
secondary current. To specify the secondary require-
ments, you must first decide how much filtered DC
current and voltage you want. For the sake of illustra-
tion, let's walk through the process of designing a
supply that will deliver about 15 amperes at 13.8 volts
continuously and about 20 amperes intermittently,

~since that sort of supply would handle most ham

station requirements.

Fortunately, most manufacturers rate their trans-
formers for continuous service. Transformers are bulky
objects with a lot of thermal inertia; they can absorb
a lot of heat without getting hot too quickly. Conse-
quently, a transformer rated at 10 amperes continuous
duty can probably deliver about 14 amperes or more
on a 50-percent duty cycle and perhaps even more cur-
rent on a shorter cycle without serious risk.

Perhaps the most severe duty most ham stations
impose on a power supply (aside from beacon or re-
peater duty) is a long-running activity such as the
ARRL Sweepstakes or the CQ WW contest. In con-
tests, operators listen at least as much as they
transmit, automatically setting the duty cycle at 50 per-
cent or less. An overloaded transformer can rest and
cool off during the time it is not required to deliver
power to the transmitter.

If you're operating CW, the key will be down and
the transmitter putting out only about half the time
you're in the transmit mode, so your net duty cycle
is down to 25 percent. And if you're working SSB,

the duty cycle is even lower.
So if an HF rig demands 20 amperes key down,

By George L. Thurston, Ill, WAMLE, 2116 Gibbs
Drive, Tallahassee, Florida 32303



what’s needed is a power supply that will handle about
25 percent of that or 5 amperes continuous, right?

Wrong!

Heat generated by internal losses is the biggest
enemy of transformers. These losses rise steeply as
the current demand exceeds capabilities. The losses
have several causes:

¢ The ohmic resistance of the windings is a major
source of heat generation, especially at high currents,
because heat {power) equals I2R. When you double
the current in a winding, you quadruple the heat. As
copper gets hotter, its resistance increases still further.

* Eddy currents, induced in the iron core of the trans-
former, generate heat. The larger the current in the
windings, the larger the eddy currents. These losses
can be minimized by careful design of the transformer
by the manufacturer.

* Hysteresis losses also generate heat. They result
from the use of some transformer energy to jostle iron
atoms in the core, magnetically exciting them. Simp-
ly put, energy is lost in rearranging the magnetic pat-
terns in the core.

® Dielectric losses occur in a transformer because it
is inherently a capacitor as well as a transformer; it
is several masses of metal in close proximity, separated
by insulation. The insulating dielectric is usually quite
lossy; heat is generated by jostling its molecules
around in the rapidly-changing electrostatic fields in-
side the transformer.

This means that you can run a transformer harder
than its continuous-duty rating, but only within cer-
tain limits. Even if you could keep the transformer cool,
hysteresis, eddy current and ohmic losses would
severely degrade performance.

Generally, however, it is reasonable to expect about
40 percent more — at most — than the continuous
rating. So, if a rig wants 20 amperes key down, we
can get away with using a transformer rated at 12
amperes continuous duty. But a 15-ampere rating
would be safer and cooler and would pose a smaller
risk of failure.

overall design

Since abrupt changes in supply voltages can cause
trouble in electronic gear, a power supply must be
stiffly regulated, varying output voltage 0.1 percent
or less when the load goes from open circuit {(no cur-
rent) to the design limit of the supply (20 amperes).
Such regulation is easily obtained with inexpensive
parts. In addition, we must have DC with the AC rip-
ple component reduced to an insignificant level.

Because both cost and performance are concerns,
this design will be fairly conservative, without much
consideration of size and weight.

For simplicity, we'll use a conventional series-pass
transistor circuit controlled by an electronic regulator.
That means that the DC output from the filter will have
to be somewhat higher than the desired regulated
voltage. Most electronic regulators require 2 or 3 volts
difference between input and regulated output. Since
we want 13.8 volts regulated, we’ll need at least 16.3
volts out of the filter at full load for reasons that will
soon become apparent.

One rule of thumb says that under load, a power
supply will deliver a DC output about equal to the
applied RMS voltage for a full-wave bridge, or about
half the total secondary voltage in a center-tap circuit.
Actually, 90 percent of the RMS voltage is a bit more
accurate if the transformer is taxed to its full load limit.
Thus, an 18-volt secondary will deliver about 16 volts
DC (0.9 x 18 Vgms!) under full rated load. But with
no load, the DC output voltage will approximate the
AC peak voltage, which is 1.414 x Vgmg = 25.5
volts. Using the same formula, you can see that a
30-volt secondary will deliver about 42 volts at no load
— too high for our regulator chip, whose maximum
input rating is 35 volts. The maximum RMS output
we can tolerate will be 35 volts —~ 1.414 = 25 volts.

So our transformer must have a secondary that
gives us between 19 and 25 volts AC RMS at about
15 amperes continuous. If the transformer is center-
tapped, for use with only two diodes, we need that
much voltage on either side of center. If we're using
a bridge, we need only a single winding delivering the
desired voltage.

Let’s assume that our junk box contains a 12.6-volt
filament transformer rated at 15 amperes, and that we
can scrounge a 6.3-volt filament transformer rated at
20 amperes. Connecting primaries in parallel and
secondaries in series so that their voltages add, we
get 18.9 volts RMS AC. The amount of current we
can draw at that voltage is limited by the lower rating
— 15 amperes. But because the output voltages from
the two secondaries will not be precisely in phase
(because of differences in manufacturing), we must
derate their current capacity by about 10 percent. So
we can demand only 90 percent of 15 amperes, or 13.5
amperes from the power supply on a continuous basis,
or about 19 amperes intermittently. Given the uncer-
tainties involved in estimating duty cycles and the
amount of uprating and derating, that should be close
enough.

So we can expect to get about 17 volts at full load
and about 27 volts at no load from the rectifier-filter
output.

selecting rectifiers

Because we chose a transformer without a center-
tap, we'll need to rectify the AC with a full-wave
bridge. Radio Shack and other suppliers offer an in-
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expensive bridge rated at 25 amperes at 50 volts peak
inverse voltage (PIV).

In a bridge circuit, the full transformer secondary
voltage appears at the nonconducting anodes. Since
our transformer secondary voltage is 26.9 volts peak,
the 50 PIV rating (also sometimes called the peak
reverse voltage, or PRV) is quite satisfactory, but not
extreme. Discrete diodes could also be used in a bridge
circuit, of course, with each rated to handle at least
half the total load current with a PIV above the peak
output voltage of the full secondary winding of the
transformer. For this supply, diodes rated at 50 PIV
and 10 or 15 amperes each would be satisfactory.

choosing the regulator

In any power supply the filter immediately follows -

the rectifiers. But in a regulated power supply, the
choice of regulator circuit is intimately connected with
design of the filter for reasons that will soon become
clear.

The regulator samples the output voltage of the
power supply, compares it to a fixed reference voltage,
detects any difference, and applies a correction voltage
somewhere in the circuit to counteract any change in
output voltage.

The earliest and simplest regulators used a zener
diode for a reference and simply applied that voltage
to the base of a pass transistor, clamping the output
at approximately the zener voltage (fig. 1). This cir-
cuit was quite a big improvement over the zener diode
alone for two reasons: first, as a series, rather than
shunt regulator, it could handle a lot more current;
second, it offered a rudimentary sort of “electronic
filtering.”” If a capacitor is connected between the base
and ground, its filtering effect (capacitance) will be
multiplied by the g of the transistor. Thus, if the tran-
sistor is a 2N3055 with a typical 8 of about 70, it would
make a 100 uF capacitor do the filtering job of a 7000
uF capacitor.

The disadvantage of this circuit is that it provides

no feedback loop. When power is taken from the
emitter, a voltage drop occurs across the silicon
emitter-collector junction and across any DC resistance
in wires and connectors. Such a “‘regulated” supply’s
output may easily drop several volts under a heavy
load. That's not good regulation!

Another circuit frequently seen even now in maga-
zine articles is basically the same as above with an IC
regulator chip substituted for the zener (fig. 2}. It has
exactly the same disadvantage as the zener circuit —
no feedback loop. The IC chip will hold the base
voltage very tight but it has no control of the voltage
at the load.

Another circuit, using a zener diode and discrete
components, is a considerable improvement over the
others (fig. 3). In this circuit, the zener serves as a
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fig. 1. Basic voltage regulator using a zener diode and
pass transistor. Disadvantage of this circuit is that it
provides no feedback loop.

+25v OUTPUT
) O

2N3055

— 78XxXx

~ O./uF

MM}

J

fig. 2. Regulator circuit using an IC chip in place of the
zener. Circuit also has no feedback loop; IC chip regu-
lates the base voltage but has no control of overload
volitage.

reference, and the base of a regulator transistor
samples the output from the supply. Any change in
the ratio between the zener reference voltage and the
base voltage is converted into an error signal at the
emitter and is applied to the pass transistor.

A further embellishment of this idea (fig. 4) is to
apply the error voltage to a driver transistor that also
serves as an error amplifier, Q2, resulting in high sensi-
tivity and good regulation. The regulator transistor,
Q1, can be quite small (a 2N2222, for example) but
the driver must be able to handle the base drive current
required by the pass transistor, Q3. With suitable tran-
sistors, this circuit should be able to maintain load
regulation of better than 1 percent.

three-terminal
regulators

Properly used, however, the integrated circuit
regulator chips can put us into a whole new ball park
of regulation — 0.1 percent or even 0.01 percent with
off-the-shelf parts.

The circuit in fig. 5 shows a 78XX regulator with




a PNP “‘wrap-around’’ pass transistor.'2 The
regulator chip and the pass transistor share the load
current in a ratio set by resistors R1 and R2. Any
change in the load voltage is sensed internally by the
chip and applied to its input where it is also applied
to the base of the pass transistor. The diode simply
increases the voltage differential between input and
output by the amount of the silicon junction voltage
drop.

With the proper pass transistors, this circuit can
deliver almost any practical amount of current. To use
NPN transistors requires a PNP driver stage between
the regulator chip and the bases of the pass units to
provide the correct bias voltage polarity. This sort of
circuit is shown in fig. 6.

Q2
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fig. 3. Regulator circuit in which the zener is a reference
and base of regulator transistor, Q1, samples supply
output.
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fig. 4. Improved regulator uses a 2N2222 regulator tran-
sistor. TIP-31 driver-error amplifier, and 2N3065 pass tran-
sistor. Regulation better than 1 percent can be obtained.

Both the circuits of figs. 5 and 6 produce voltage
regulation on the order of 0.1 percent. The more
sophisticated LM-723 regulator chip, with a higher
parts count required in its circuitry, is capable of
regulating a whole order of magnitude better than the
78XX regulators; about 0.01 percent is typical. The cir-
cuit shown in fig. 7 is representative, but there are
some trade-offs.

The 723 can deliver only about 150 mA at the regula-
ted output voltage and so requires a driver stage for
most pass transistors. It also requires a rather long
parts list and, unless carefully shielded and bypassed,
is often subject to RF interference that causes it to
operate erratically. One redeeming feature is that its
voltage-sensing connections are isolated and can be
connected directly to the load by a long run of small
wire. This permits the regulator to compensate for
voltage drops in the wiring to the load.

Like the 78XX chips, the 723 offers automatic shut-
down if it gets too warm or if excessive current is
drawn from the supply. A short circuit across the out-
put terminals of even a 50-ampere supply produces
only a minor spark and a turn-off of the voltage. The
voltage recovers to normal when the short circuit is
removed, with no harmful effect. Over-voltage and
over-current protection circuits are discussed later in
this article.

After considering all the possibilities, we have de-
cided to use the circuit of fig. 6, permitting us to use
NPN transistors, inexpensive, readily-available regula-
tor chips, and a minimum of external parts.

the 7812 regulator

Many good regulator IC and discrete-component cir-
cuits are available to Amateur builders and many of
them offer excellent regulation. The LM-723 offers
0.01 percent regulation of both line and load, but at
the expense of fragility and added circuit complexity.

Line regulation is the percentage of output voltage
change with a change in power line voltage. Load
regulation is the percentage of output voltage change
with a change in the load current.

For virtually all but laboratory purposes, 0.1 percent
regulation is more than adequate and is readily at-
tainable with simple circuits and inexpensive
components.

Since we’re building what amounts to a fixed-
voltage supply, we can eliminate most of the IC regu-
lators that provide adjustable output such as the
LM-317, the LM-350, and the LM-723.

Members of the 78XX series, on the other hand, are
adjustable within limits, can deliver more than an
ampere of regulated output, require very few external
components, and provide regulation better than 0.1
percent. (The 7812 regulator is used in our finished
power supply.) In addition, they have internal short-
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fig. 5. A 78XX regulator with a PNP “wraparound’’ pass
transistor. Regulator IC and pass transistor share load
current in the ratio set by R1 and R2.

circuit protection, internal over-heating protection and
can lend these properties to the pass transistors as
well. These chips have a ripple rejection of better than
50 dB and require an input only about 2.5 volts above
their regulated output. The regulated output voltage
is adjustable within limits by inserting a resistor in the
ground lead. That's a lot of regulator for a couple of
bucks!

designing the filter'

The requirement of a 2.5-volt differential between
input and regulated output sets the dropout voltage.
That's the input voltage below which the regulator
chip loses control. At the dropout voltage, any further
reduction in the input produces a similar reduction in
the output.

The dropout figure is the reason we deferred design
of the filter until the regulator was chosen. What does
that have to do with filter design? Plenty. Any AC
ripple voltage on the regulator input makes the instan-
taneous voltage rise and fall at a 120-Hz rate. The
larger the ripple voltage, the greater the peak swings
of the input voltage. If the input dips below the drop-
out value on those negative peaks, the regulated out-
put also drops, introducing ripple into the output.

Obviously, we need filter design that will keep the
negative ripple peaks above the dropout voltage.

Since we want an output voltage of 13.8 volts, we’ll
select a 7812 regulator chip and raise its voltage with
a resistor in the ground lead. And because data sheets
for the 7812 put the input dropout voltage at about
2.5 volts, we must supply an input voltage of at least
16.3 volts; that is, the input voltage must never fall
below 16.3 volts or ripple will appear in the output.

We have already determined that the output voltage
of the rectifiers and filter will be 17.0 volts under full

load. How much ripple can we tolerate without going
into the dropout zone? The difference between 17.0
volts and 16.3 volts is 0.7 volt, which is the value of
the negative peaks we can tolerate. That would give
us 2 x 0.7 volt or 1.4 volts peak-to-peak, as the maxi-
mum tolerable amount.

How much capacitance do we need between the
bridge output and ground to limit ripple to this
amount? All recent editions of the ARRL Radio
Amateur’s Handbook explain the problem in detail. In
short, for a ripple frequency of 120 Hz, the required
capacitance in uF would be:

I X 8.3 x 1000
E

Cur =
where I is the load current and E is the peak-to-peak
ripple voltage. In our supply, | = 20 amperes and
E = 5.2 volts. The required capacitance would be
118,571 uF.

As a matter of economics, a commercial manufac-
turer might choose a 120,000 uF capacitor or choose
to use a higher input voltage to reduce the required
capacitance. The purpose of the design computation,
of course, was to determine the minimum permissi-
ble amount of filtering. But a savvy Amateur would
use more than the minimum — probably at least
150,000 uF. Such values are easily obtained by paral-
leling computer surplus units purchased at hamfests
or from mail-order suppliers or obtained from a friend’s
junk box.

Since the maximum amount of allowable ripple
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fig. 6. Another version of the 78XX regulator using an
NPN pass transistor. A PNP driver stage provides correct
bias voltage polarity. Voltage regulation of this circuit
and that of fig. 5 is of the order of 0.1 percent,
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determines the amount of filter capacitance required,
the problem could also be attacked by increasing the
input voltage to the regulator, thus increasing the
allowable ripple level. This can be done simply by using
a transformer with a higher output voltage, with the
trade-off that the pass transistors will have to dispose
of more excess voltage, thus dissipating more heat.

A more sophisticated way to get the best of both
methods is used in some Astron commercial power
supplies, among others. An example appears in fig.
7. Here additional taps on the transformer secondary
provide higher voltage at low current to operate the
regulator chip while the lower-voltage, high-current
winding operates the pass transistors and supplies the
main output.

In the circuit shown, the regulator chip {an LM-723)
takes its input from the higher-voltage supply that is
separately rectified and separately filtered. Because the
load impedance on this supply is quite high {small load
current compared to the input voltage) it is quite easy
to filter well, and the higher voltage input allows even
greater leeway with the ripple content.

The highly-filtered input to the regulator chip could
also be provided by a separate transformer, avoiding
the need for a specially-wound transformer such as
those found in some commercial units.

Separate regulator supplies cannot be used with the
78XX wraparound regulator circuit we have chosen for
our example supply, however.

choosing a driver stage

In our chosen circuit, we need a PNP driver between
the regulator chip and the pass transistors to invert
the polarity of the error-voltage changes. In other cir-
cuits we might also need a driver to supply sufficient
base drive to the pass elements, as in fig. 7, for ex-
ample. But how much drive current do we need?

The answer lies in our choice of pass transistors.
We will use two 2N3055s to deliver 20 amperes. The
f of these transistors typically is about 70. Twenty
amperes divided by 70 is 0.286 ampere, which is the
amount of drive current we need. But to be on the
safe side, we'll choose a transistor that will deliver at
least twice that amount. It happens that an ECG 129
will handle 1 ampere of collector current and has a 8
of about 100. Itis an inexpensive, readily-available PNP
transistor and so would make a good choice.

In heavier supplies, or when it is necessary to drive
less sensitive pass transistors, thus requiring more base
drive than 1 ampere, it will be necessary to use a heftier
driver transistor. The Darlington PNP IC designated
TIP-125 will deliver up to 5 amperes of drive current
and, because it has a 8 of at least 1000, the drive it
requires from the regulator is very small indeed. Thus
the TIP-125 could be used with such regulators as the
LM-723 and the 78LXX series, which deliver only about
100 mA of regulated output.
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choosing pass transistors

Pass transistors are the “‘valves’’ that control the
flow of current from the rectifiers to the load, and they
act much as though they were variable resistors in
series with the load. They must absorb all the power
supply energy not taken by the load. In our case, they
must absorb a voltage drop of 3.2 at 20 amperes under
full load = 64 watts.

For our pass transistors, we'll select the readily-
available, rugged, and inexpensive 2N3055 NPN sili-
cons rated at 115 watts each and 15 amperes maxi-
mum collector current. They have a forward current
transfer ratio (hgg or 8) of about 70. They cost less
than $2 each at discount houses and hamfests, and
often sell for a fraction of that.

One 2N3055 would handle the full heat load from
our power supply — only 64 watts — but one tran-
sistor can’t handle the 20 ampere maximum current
we want to draw.

We can overcome this by connecting two pass tran-
sistors in parallel, providing 30 amperes capability. But
they can’t simply be connected in parallel because all
semiconductor devices are slightly different: one tran-
sistor, with the higher 3, would try to take all the cur-
rent, leaving little on none for its mate. This is easily
corrected with low-value resistors in each collector
load, allowing the current to equalize. Power dissi-
pated in each 0.1-ohm resistor equals 2R where
I = half the total load current (the current through
each transistor). Since in this case | = 10, 12 = 100
and P = 10 watts.

However, it probably is not necessary to use 10-watt
resistors because | = 10 only when the key is down
or voice peaks are maximum. The average, even in
CW, will probably be about 5 amperes. At that level
2 = 25 and P = 2.5 watts. Most likely a 5-watt
resistor will work fine. Resistors, like transformers,
have a relatively large thermal inertia because of their
mass — a wholly different situation than prevails in
semiconductars, which wiill fail immediately when their
maximum ratings are exceeded.

Exact resistance values are not critical in the emitter-
equalizer applications so long as they equal each other
and offer a very low voltage-drop at maximum cur-
rent. Two 5-watt resistors in parallel could be used in
place of a single 10-watt resistor.

heat sinking*"

Transistor junctions, even in big power transistors,
are very small devices: they have little mass, hence
low thermal inertia. In other words, they get hot almost
instantly, even in normal use. Power transistors are
packaged in cases designed to dissipate this heat; they
partly make up, by their own bulk, what the silicon
junction lacks in mass. That's why the collectors on
most power transistors are connected to the metal
case of a TO-3-type package and to the tab of a
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fig. 7. Simplified diagram for Astron RS-35M power supply.

T0-220-type package. The collector generates most
of the internal heat because it must carry all the emitter
current plus all the base current.

External heat sinks are large masses of metal, such
as aluminum or copper, that are highly conductive of
heat and have a large surface area to help transfer that
heat to the surrounding air. A lot of complex formulas
exist for calculating the necessary amount of heat
sinking.>'" They take into account the mass of the
heat sink, the temperature of the surrounding air, and
the degree of thermal coupling between the transistor
case and the heat sink.

Use these formulas if you like, but a Sylvania shop
note offers a better practical suggestion: ““Use the big-
gest heat sink you can find that will fit into the space
available.”

The pass transistors obviously need a large amount
of heat sinking because they must dissipate a large
amount of heat at maximum current. So do the recti-
fier diodes or bridge.

The regulator chip and driver transistor will also

perform better and last longer if they are used with
an adequate heat sink. Power resistors, used in several
places in the circuit, don't need heat sinks, but they
should be mounted on top of the chassis where air
can circulate around them.

stabilizing the regulator

Regulators, whether they are IC chips or discrete
components, are high-gain amplifiers and thus are sub-
ject to self-oscillation unless precautions are taken to
prevent it.

Sometimes such suppression is quite easy and
sometimes it requires a great deal of experimentation.
But no regulated power supply should be put into
service until it has been given a thorough test for
oscillation, preferably using an oscilloscope connected
across the output terminals of the supply. Oscillations,
usually in the 10 kHz to 10 MHz range, will appear as
thickening of the trace even if they are not resolvable
into individual cycles. Another test option would be
to use an RF probe with a VTVM. The meter should
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Front panel of 50-ampere power supply. Power ON/OFF
switch is at bottom left. Fuse holder is next (with neon lamp
to indicate blown fuse). A 10-turn pot is used to adjust voltage.
A 2-pin Jones plug (lower right) provides output voltage for
small loads.

show no output at all if the power supply is stable,
and will give readings of probably several volts if
oscillations are present.

The supply may be stable at no load, but break into
oscillation at some values of load current while re-
maining stable at other values. It is necessary to apply
several different loads while checking for oscillations
to be sure the supply is stable. A good range would
be 10 percent, 50 percent, and 110 percent of the rated
capacity of the supply.

A standard precaution to observe during construc-
tion is to return all ground leads to a single point in
order to avoid ground loops. A suitable point would
be the negative terminal of the filter capacitor. This
would be connected to the chassis by a heavy con-
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ductor leading directly to the output terminal and
grounded there. This connection must be made with
wire heavy enough to handle the entire rated output
of the power supply without significant voltage drop.
Two or three pieces of flexible copper braid from RG-8
coax would be suitable for a 30 or 40-ampere supply.
Cables sold for automobile battery connections are
also usually adequate.

All 78XX regulators must be bypassed directly from
the input pin to the control pin by a 0.1 uF capacitor
connected right at the terminals of the device. Ordi-
narily, this is enough; however, it sometimes occurs
that the inverter/driver transistor or the pass tran-
sistor(s) or combinations of both will oscillate. This is
especially true if leads are longer than an inch or two
between these devices and the IC regulator or between
transistors. In most supplies, these leads are much
longer than that because of the sheer physical size of
the components.

The cures are usually found by cut-and-try. Try by-
pass capacitors of 0.01 to 1.0 uF. Disc ceramic, metal
film, solid tantalum, electrolytic or Mylar are suitable,
but capacitance values of electrolytics should be in the
2-10 uF range. Try first bypassing base connections
right at the transistors. In a parallel-pass-transistor cir-
cuit, try bypassing one transistor but not the others,
thus unbalancing any push-pull oscillation.

If bypassing bases doesn’t work, try bypassing emit-
ters or collectors. If necessary, insert 100-ohm resistors
in series with base connections and bypass one end
of the resistors. But don't use resistors in high-current
leads, or substitute driver or pass transistors of lower
3, for obvious reasons.

The supply may be considered stable if it generates
no oscillations at any load within its rated output, even
when the load is switched on and off rapidly and
repeatedly.

RF sensitivity

Another potential source of instability in a power
supply is sensitivity to strong RF fields produced by
local transmitters. This is not self-oscillation, but it can
exhibit some of the same symptoms — loss or de-
gradation of regulation. With either external RF or in-
ternal oscillations, it is not uncommon to see the
voltage rise when a load is applied.

The cure for this problem is to keep RF out of the
power supply. Itis most troublesome at the very low-
level stages — the regulator chip or transistor. In ex-
treme cases, enough RF may be present to upset a
pass transistor or driver.

Enclosing the power supply in a metal cabinet is sim-
ple and usually the only RF protection necessary,
especially if the cabinet is connected to the station
ground. The next simple, obvious step is to bypass
AC leads to the chassis and to each other where they
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fig. 8. Crowbar circuits using SCRs. In (A} if the regulator
fails, the overvoltage will continue to pass excessive
current to ground with possible destruction of the SCR,
transistors, and transformer. In (B), the SCR is connected
across the filter capacitor so that if an overvoltage occurs
the short circuit merely blows the fuse.

enter the cabinet. The core of the transformer should
also be grounded, along with its internal Faraday shield
(if it has one). Suitable AC line bypasses would be 0.02
to 0.05 uF at 600 volts or more.

The output should also be bypassed by capacitors
of 0.05 to 0.25 uF because the leads taking power to
the load can act as an antenna, feeding RF back into
the supply. In aggravated cases such as might occur
when operating with a high VSWR, with high RF
voltages all over the station, it may be desirable to
enclose the regulator chip in an RF-tight metal box
within the power supply cabinet, with leads entering
and leaving through 0.005 uF feed-through capacitors.

Such extreme measures will seldom be necessary,
but it is well to be aware of available curative methods
should problems arise.

overvoltage protection's"

If a regulator chip were to fail or if a pass transistor
were to short, the result would be that the full output
of the bridge would appear at the output of the power
supply, with dire consequences for any 12-volt solid-
state equipment connected to it.

One common means of protection against this
potentiality is a “‘crowbar circuit.”’ Its usual arrange-
ment includes a silicon-controlled-rectifier (SCR) rated
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to handle at least the full rated output current of the
power supply. The trigger of the SCR is connected
to the wiper of a potentiometer connected across the
regulated output of the supply. The potentiometer is
adjusted so that if the output voltage rises above some
predetermined value — usually about 15 volts — the
SCR is triggered into conduction, becoming, in effect,
a short circuit or ““crowbar.”

In many commercial supplies, the crowbar is applied
directly across the regulated output of the supply. The
theory is that this will actuate the automatic over-
current shutdown feature of the regulator chip, thus
shutting off the supply. \

It's an excellent theory and it works fine in practice
as long as the regulator chip works. But if the primary
cause of the overvoltage is failure of the chip, there’s
a good chance that it won't shut down, either. The
result is that the overvoltage continues to jam ex-
cessive current through the SCR to ground, with
probable destruction of the pass transistors, possible
destruction of the SCR and possible damage to the
transformer itself (see fig. 8A).

A much safer procedure is to connect the SCR
across the filter capacitor, following a fuse or circuit
breaker rated slightly above the maximum allowable
current from the supply. Then, when an overvoltage
triggers the SCR (with the trigger still connected to
the pot across the regulated output), the short circuit
merely blows the fuse (fig. 8B). Note that if the filter
capacitor should short, it would also blow the fuse,
thus preventing damage to the transformer.

Another approach to limiting overvoltage is simply
to put a big zener diode across the regulated output
of the supply. The zener is rated at the maximum
voltage you want to allow (for example, 15 volts) and
should be designed to handle about as much current
as the power supply is rated for.

If a heavy-duty lead-acid battery is floated across
the power supply output in parallel with the load, it
alone will limit overvoitage to reasonably safe values.
If the regulator fails or a pass transistor shorts, the
excess energy is absorbed by the battery and con-
verted into heat, letting the voltage rise only a little.
Prolonged operation in this mode, of course, will even-
tually damage or destroy the battery, but no major
harm is done during short periods, allowing ample time
to shut down the supply and the equipment connected
to it.

metering

A power supply — especially one designed for heavy
duty — is much more convenient if it is provided with
meters to read both voltage and current. This can be
done with ordinary 0-50 uA meters or even 0-1 mA
meters, as follows.

Since 50 uA meters are available inexpensively from
Radio Shack and other suppliers, and since they offer
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a convenient scale, we'll use one to measure both volt-
age and current, as illustrated in fig. 9. Essentially, item description
both circuits use the meter in series with a multi- g]‘,cz,cs gbogo‘:)’: ﬁ,ogsvegn
plying resistor to measure the voltage drop across a cs 0.110 2.0 WF 50 kilohm (see text)
resistor. This avoids any need to calculate and wind cé 0.1 uF 50 volt
-~ rat - H Cc7 0.68 uF 50 volt (see text)

super-accurate, super-low resistance shunts for the 8 0.25 WF 600 volt
ammeter. o ) CR1 2.5 amp diode 50 volt minimum

To measure voltage, the circuit provides an ex- CR2 10.0 volt zener, 1.0 watt (see text)
panded scale that reads from 10 to 15 volts. CR2 is ‘;; gsamP fusen doe 1
a 10.0 volt zener selected especially for accuracy. If M1.M2 0_53'22 ‘g:: riage fuse
it operates at any other voltage — even 0.1 volt more Q1,02 2N3055 or equivalent
or less than 10 volts — the meter will be accurate only Q3 ECG 129 or TIP 125 or similar PNP
at the voitage at which it was calibrated. R13 is chosen :,1, 5?23"52523’352 "
to let the zener draw a modest amount of current; a R3 0.5 ohm 2 watt
few milliamps is plenty. The yA meter, in series with R4 100 ohm 2 watt
R14, then reads the voltage drop across R13 which R5,Ré 0.1 ohm 5 watt

ill always be 10 volts less than the output voltage R 76 ohm 1 watt
will alway a outpu ge. R8 1 kilohm linear
To calibrate, put an accurate voltmeter across the R9 omitted
power supply output and adjust R13 until the meters g ;‘1’ ;5-’8 ki;:?h"; T/Zt:"a“

. onm o wa

agree. 1"en volts will now be 0 on the meter and 15 R12 20 kilohm circuit board potentiometer
volts will read 50. R13 100 ohm 172 watt

To read voltage, mentally insert a decimal point and R14 100 kilohm circuit board potentiometer
add 10. Thus, 14 volts will read 40 on the scale, and swi1 toggle switch SPST

R T 120 volt to 18-25 volt, 15-20 amp

13.8 volts will read 38. (If you prefer, you can remove U1 25 amp 50 volt rectifier bridge
the plastic cover from the meter and renumber the U2 7812 regulator
dial.)
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The ammeter, shown as M1 in fig. 9, is also rigged
as a voltmeter, with R12 as a multiplier. The more
current demanded from the supply, the larger the
voltage drop across R2. The voltage is directly pro-
portional to the current.

To calibrate, apply a resistor of known value across
the power supply output and calculate the current it
draws at the output voltage. A 2-ohm load resistor will
draw 7 amperes at 14 volts (since | = E/R). A 10-ohm
resistor will draw 1.4 amperes at 14 volts.

Before you calibrate, however, you must decide
what scales you want to use. One scale should have
the supply’s rated output about mid-scale. Thus, our
20-ampere intermittent duty supply should have one
scale that reads 0-40, or more conveniently, 0-50
amperes. Another range could be 0-5 amperes. In
either case, the markings on the Radio Shack 0-50 uA
meter are appropriate.

To calibrate for 0-50 amperes, use the 2-ohm load
resistor and adjust R12 to make the meter read 7.0.
The same meter can be used on two ranges by
hooking up another potentiometer and switching the
positive pole of M1 from R12 to the new potentio-
meter. The second pot could be set with the 10-ohm
load resistor, adjusting it to give a reading of 1.4 (if
the output voltage is 14).

The same meter can also be switched, of course,
to read both current and voltage.

Bottom view of power supply chassis. Large can-like object
at left is the 7 uF non-polar tuning capacitor of the ferro-
resonant core power transformer used in this supply. The two
TO-200-case devices in the heat sinks are the 7812 regulator
and drive transistor. The two power resistors (lower right)
are in the input load-division network of the pass transistors
and regulator chip. The two cylindrical objects at the top are
tubular capacitors used to bypass AC lines.
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Side view of power supply. At left is the 50-amp fuse mounted
on two polystyrene pillars. A small bleeder resistor is mounted
on the left-hand pillar. The five power resistors on the ter-
minal board comprise the current-sensing resistor ahead of
the power transistors. The calibration pot for the voltmeter
is mounted on a small tab of circuit board atop the resistor
terminal board. The filter capacitors are obvious. At right and
behind the large capacitors is the rectifier heat sink with two
35-A 200-PIV diodes for the full-wave center-tap circuit.

the final product

The complete schematic of our finished example
power supply is shown in fig. 9.

The capacitors in the transformer primary, C1, C2,
and C3, are standard equipment and should be in-
cluded in every power supply. They not only bypass
RF that may be present on the power line but also tend
to suppress voltage transient spikes coming down the
power line by reducing their amplitude before they
reach the transformer.

The low-voltage fuse, F2, is placed ahead of the
regulator so that it will not degrade voltage regulation.
The fuse has appreciable resistance; if it were placed
in the output line, the voltage drop would be signifi-
cant and would vary with the load current, thus
degrading regulation.

R1 is simply a bleeder resistor designed to discharge
the filter capacitor, C4, when the supply is turned off.

The power supply shown in the pictures is similar,
but not identical, to the example supply described in
this article. It is built around a 50-ampere saturable-
core (constant voltage) transformer and uses six
2N3055 pass transistors in parallel. Four of them are
mounted on the long heat sink on top of the supply.
Two more are mounted on a smaller heat sink
mounted at the back of the supply.

The voltage control pot, R8, is a 10-turn unit with
a counter built into the knob, the knob farthest to the
right on the front panel of the supply.

A small LED shines through a hole in the panel be-
tween the two meters to indicate that power is on.



It takes its voltage from the bridge, so that it won't
be turned on by the battery system that normally floats
across the output of the supply.

The sides and bottom, normally enclosed by cane-
metal covers, have been left uncovered for photo-
graphic purposes. The project was built on a standard
light-duty aluminum chassis reinforced with scrap
sheet aluminum to support the 30-pound transformer.
Pieces of 1-inch aluminum angle stock, mounted on
the corners of the chassis, support angle-stock rails
at the top. The rails, in turn, support the heat sink.

The 35-ampere, 200-volt rectifier diodes are mounted
on a large heat sink that is enclosed by the cane-metal
sides. The regulator chip and TIP-125 driver/inverter
_ chip are mounted under the chassis on small heat
sinks. All heat-sinked components are insulated with
mica washers and silicone heat sink compound.

With the transformer and components shown, the
supply can easily deliver 40 amperes or more con-
tinuously. The maximum capability of the supply has
never been tested, but the pass transistors can easily
handle 50 amperes continuously. The transformer was
salvaged from a discarded computer terminal unit and
the current-handling capacity was estimated from the
core cross-sectional area the No. 4 wire used for the
secondary center tap serving two secondary windings,
each brought out on No. 10 wire. It is a ferro-resonant,
saturable core unit with inherent voltage regulation
properties providing better than 5 percent load regula-
tion at the bridge output.*®

The white pillar to the left of R2 is an insulating post
supporting cables going to the B + output connectar.
The power resistor attached to the post is the bleeder
resistor. The chassis-mounted power resistor between
the post and R2 is R4. It doesn’t need to be that big,
but it was the only unit | had with the right resistance
value.
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THE MOST AFFORDABLE .~
- REPEATER =

ALSO HAS THE MOST IMPRESSIVE ||
PERFORMANCE FEATURES :

-
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)
e A — — — — —
FEATURES:
|
JUST LOOK AT TH ESE PR'CES ® SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH
Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT + 12KHZ. HELICAL
10M,6M,2M,220 $680 s88o0 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 $980 AND R451 SPECS IN RECEIVER AD BELOW.
Both kit and wired units are complete with all parts, modules, hardware, and crystals e OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
CALL OR WRITE FOR COMPLETE DETAILS. OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.
Also avallable for remote site linking, crossband, and remote base e CLEAN, EASY TUNE TRANSMITTER: UP TO 20 WATTS OUT

(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

HIGH-PERFORMANCE
RECEIVER MODULES

R144 Shown

e R144/R220FMRCVRSfor2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
ini-f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch
AFC tracks drifting xmtrs. Xtal oven availl.
Kit only $138.

® R451 FM RCVR Same butforuhf. Tunedline
front end, 0.3 uV sens. Kit only $138.

® R76 FM RCVR for 10M, 8M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $118.

Also avail w/4 pole filter, only $98/kit.

¢ R110VHF AMRECEIVER kit for VHF aircraft
band or ham bands. Only $98.

® R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.

amronics@

TRANSMITTERS

® TS51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit

e T451 UHFFMEXCITER 2 to 3 Watls on 450
ham band or adjacen! freq. Kit only $78.

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

® A16 RFTIGHT BOX Deepdrawn alum.case
with tight cover and no seams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

it

ACCESSORIES

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz $38
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $48

COR -2 KIT With audio mixer, local speaker
amplifier, tail & time-out timers. Only $38.

COR-3 KIT as above, but with “courtesy
beep”. Only $58.

CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $90

AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse autopatch. Complete patch
system only $200/kit. Call or write for details.




NEW LOW-NOISE PREAMPS

RECEIVING CONVERTERS TRANSMIT CONVERTERS

3
n n Hamtronics Breaks
oy T — the Price Barrier!

i *

No Need to Pay$80to$125
for a GaAs FET Preamp.

FEATURES:

eVery Low Noise: 0.7 dB VHF, 0.8 dB UHF

#High Gain: 18 to 28 dB, Depending on Freq.

® Wide Dynamic Range for Overload Resistance

® |_atest Dualgate GaAs FET, Stable Over Wide
Range of Conditions

#® Rugged, Diode-protected Transistors

® Easy to Tune

® Operates on Standard 12 to 14 Vdc Supply

® Can be Tower Mounted

MODEL TUNES RANGE PRICE
LNG-28 26-30 MHz 549
LNG-50 46-56 MHz $49
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz $49
LNG-432 400-470 MHz 549
LNG-40 30-46 MHz 564
LNG-160 150-172 MHz $64

ECONOMY PREAMPS

Qur traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2dBorless. VHF units available 27 to 300 MHz
UHF units available 300 to 650 MHz.

® P30K, VHF Kit less case $18
® P30W, VHF Wired/Tested $33
® P432K, UHF Kit less case $21
.

P432W, UHF Wired/Tested £36

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
builtin. The combination of a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity
curvas at right. Gain = approx.12 dB.

Model Tuning Range Price
HRA-144 143-150 MHz $49
HRA-220 213-233 MHz $49
HRA-432 420-450 MHz $59
HRA-( ) 150-174MHz $69
HRA- ) 450-470 MHz 579

e Call or Write for FREE CATALOG

® (Send $1.00 or 4 IRC’c for overseas mailing)

e Orderbyphone ormail ® Add $3 S & H perorder
(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF = 2 dB or less.

Antenna Receiver
Input Range  Output
28-32 144-148
VHF MODELS 50-52 28-30
Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
Wired SB69 145-147 2830
_ 144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 2830
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
e 435-437 28-30
Kit with Case $59 432-436 144-148
Less Case $49 432-436 50-54
Wired §75 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $88.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit — ONLY $178
complete with controls, heatsink, etc
10 Watts, 5 Channels, for 2M or 220 MHz.

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60

While supply

lasts, get $60
cabinet kit free when
you buy an FM-5 Transceiver kit.
Where else can you get a complete transceiver
for only $178

Hamtronics

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for transceive.
2 Watts output vhi, 1 Watt uht

Exciter Antenna
Input Range  Output
- 28-30 144-146
For My - 28-29 145-146
Model XV2 28-30 50-52
Kit $79 27-27.4 144-144.4
Wired $149 28-30 20-222
(Specity band) 50-54
144-146
50-54
144-146
. 28-30
For UHI‘. 28-30
Model XV4 50-54 :
Kit $99 61.25 439,25
Wired $169 144-146 432-436°

*Add £20 for 2M input

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

e |

LOOK AT THESE
ATTRACTIVE CURVES!

Typical Seiectivity Curves
of Receivers and
Halical Resanalors

e meremis]

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

1. Largest selection of vhf and uh! kits
in the world.

2. Exceptional quality and low prices due
to large volume.

3. Fastdelivery; most kils shipped same day.

4. Complete, instruction

manuals

professional

5. Prompt factory service available and

free phone consulfation.
6. In business 21 years.

7. Sell more repeater modules than all
other mfrs. and have for years. Can give
quality leatures tor much lower cost.

amlroni S, Inc.

65-E MOUL RD. ® HILTON NY 14468

Phone: 716-392-9430

* is a registered trademark

More Details? CHECK — OFF Page 160

» 134
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ASK US
ABOUT

DOCTOR
Dx ™

TRY US FOR YOUR
MAIL ORDER
PURCHASES

G

Authorized Dealers For
KENWOOD & [€3 1COM]

Also displaving the popular accessories needed to complete a HAM STATION . . .

OM™

wnlcalions.

ARRL PUBLICATIONS ¢ AEA ¢ ALPHA DELTA © ASTRON e
AUSTIN ® BENCHER * B&W * DAIWA ¢ MIRAGE *
TELEX/HY-GAIN * VIBROPLEX *» WELZ * ETC.

» 113

OPEN SIX DAYS A WEEK

Telephone 617/486-3400, 3040
675 Great Rd., (Rte. 119) Littleton, MA 01460

VISA and
MASTER CARDS
Accepted

1. miles from Rte. 495 (Exit 31) toward Groton, Mass.

Uninterrupted
Frequency
100 KHZ 10 1400 MHz
. . " with Optional Converters

* A professionally created scanner for the serious listener

« Wide frequency coverage 26 to 520 MHz (with optional
converters 100 kHz to 1400 MH2)

* Continuous coverage. You'll hear everything.

* Birdie-Free, no internal ‘signals’ to interfere with scanning

« 20 Channel memory, AM-FM Mode memory, Priority memory

« Carrier Operated Relay (COR) permits automatic start/stop of a
recorder

« Four low-noise front end converters for optimum performance

* 12 Volt DC operation (120 Volt AC power supply optional)

* Check JIL's ad in this issue for further details

Sale Price $549.95 List $739.90
P-1A Power Supply $34.95
Other options call

» 179

| Electronic Equipment Bank
EEB| 516 Mill Street 800-368-3270
Vienna, Virginia 22180 (703) 938-3350

SAM’S COOKBOOKS

MODERN DICTIONARY OF ELECTRONICS —
6th Edition by Rudolf Graf

This book should be in very ham's library. It has over 20,000 terms umque o electronics
and other i.'lu.‘u!l;l' related figids. 3000 addivons to the 5th edition and twice the size of
the 151 edition! From A or angstrom to zoom lens, you'll find it in this updated dic

tionary. 6th edition, (1984, 1152 pages

122041 Hardbound $39.95
CMOS COOKBOOK by Don Lancaster

CMOS is today's stale-of-the-art! It's low cos!, widely available and uses an absolule
mitmum of power. 1S also fun lo work with and very easy o use. The CMOS
Cookbook is wntten to help you use CMOS and is chock-lull of pracbcal circuits and does
not dwell on math or heavy theory Projects include high-performance op-amps, TV type
writer, digital instruments, music synthesizers, wdeo games and more = 1977, 1st edi

121398 Softbound $13.95
IC OP AMP COOKBOOK by waiter Jung

This second edition is broadly updated in terms of device coverage It includes the latest

in state-of-the-art developments such as J Fet and MosFet in both single and multiple

formats. This cookbook Is edited into three basic parts Part | introduces the IC op amp

and discusses general considerations, Part |l covers practical circult applications. Part il

IS an appendix consisting of manufacturer's data sheets and other pertingn! information

You'll find a wealth of information, as well as over 200 prachcal circwl apphcations
1980, 2nd edition, 480 pages

121695 Softbound $15.95
TTL COOKBOOK by Don Lancaster

Despite the advent of CMOS, there is still design work being done with TTL circutry
This book gives you a broad overview of exactly what TTL 15, how it works and is full of
design ideas and practical circuits. Areas that receive attention include: flip-flops. clocked
logic, counters, counting techniques, noise generators and much more. You also pet a
complete discussion of practical TTL applications including digital counter, evenls count
ef, stopwalch and voltmeler 1o name just a few 1974, 151 edition, 333 pay

L]
121035 Softbound $12.95
Please enclose $3.50 for shipping and handling

Ham Radio’s Bookstore

Greenville, NH 03048
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So You Want To Try i

Something New? How ’Bout The
AEA Packet Breakthrough!

Because:

You want to recreate the thrill of your first ham contact!

You'd like to learn something new!

You want to send error-free messages on HF/VHF/Satellite in spite of
QRM!

Frequency in use? No problem!! Jump right in and transmit!!

No VHF line-of-sight path to Joe? Again, no problem! Digipeat through
other stations to Joe!

Joe's not there? Store a message at his station!

RTTY is too slow? "Packet away'" at up to 1200 baud or more.

N\ e\ B\ -

In Packet Radio, your station is a radio, a computer terminal, and a
TNC (Terminal Node Controller, hopefully the AEA PKT-1). You type
and the TNC sends short bursts (packets) of two-tone modulation
called AFSK. The other station decodes them and displays them on
his monitor screen. He then sends to you.

There is a lot of activity—local clubs, voice nets, mailboxes/bulletin /ﬁ.EA Packet Radio \
boards, links between bands, long range (digi)repeaters and chained RAM length is 2000
digipeaters, voice nets, search/rescue and emergency work, newslet- emd: connect to N7ML via KB7G, K6RFK
ters, satellite communications, technical development of new equip- NS '
ment and software, etc. 220 MHz will be very important to packet ra- cmd: CONNECTED T0 N7ML
dio. Help us populate it and “Save the Band"'!! We need your help and Hi Mike - have you seen the great new AEA
participation. PKT-17
YES JOHN - LOOKS GOOD K
. Bye Mike sk
Packet radio is: cmd: ***DISCONNECTED
cmd:
Standardized—your station can talk to any other packet station. > /

Popular—fast growth over the last year to about 2000 stations in the U.S.

Multi-frequency—10.147, 14.103, 145.832, Oscar 10, 145.01 (and other Ipcal 2M frequencies) are being used now.

Public Service—traffic handling, search and rescue, public events, emergency service. '

Multimode—conventional radio, meteor scatter, but no EME/moonbounce yet (will you be first?).

Simple—you control the PKT-1 by typing 5-6 simple one- to four-letter command words on the terminal or computer. Several of
them are shown in the above monitor screen simulation, which shows a connect via digipeaters, and an interchange between
two stations.

It's easy to get going. You probably already have the radio, and the computer or terminal. You'll need to operate your computer
in RS232C mode using “‘communications terminal” software that is free or cheap. We can usually furnish information on what
to use for popular computers. The rest of the software is resident in the PKT-1 (you will need to buy a PKT-1). And you need a MIC
connector to connect to the (furnished) radio cable you'll plug into your radio MIC jack. And “BRAAP,"” you're on the air with
“Packet Racket.”

You're likely aware of Packet Radio already. If not, read WB4GXD's
three excellent tutorial articles in the Sept. and Oct. '83 and Jan. '84 is- | AEA INC., P.0. BOX C-2160, LYNNWOOD, WA 98036
sues of 73. Clip the coupon below, and we'll send articles, a reading OK AEA, send packet information to:

bibliography, product literature on our PKT-1 Packet Controller, an-
swers to commonly asked questions about packet radio, lists of pack-
et clubs in your area, sample packet newsletters from the ARRL and |Street e ——
clubs, AEA dealer locations, packet videotape and audio cassette City, State -
loan info, voice net info on HF/VHF where you can listen and ask ques-
tions, a blow-by-blow description of how easy it is to get started, a free
AEA Packet Lapel Button, AND WE'LL PUT YOU ON OUR PACKET
MAIL LIST to ensure you'll get further rf\allmgsl " o~ 144 Advanced Electronic Appllcatlons, Inc.

P.O. BOX C-2160 * LYNNWOOD, WA 98036

See your favorite AEA dealer, clip and send the coupon, or call John 3
Gates, N7BTI (the AEA Packetman) at (206) 775-7373. (206) 775-7373 * TELEX: 152571 AEA INTL

Y T T Y T Y T =T =

Name ____ B __Date _

Zip _ ____Callmeat _____
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% Synthesized Voics. - AR | N Recaiver Mods
Direction
Finding * Mobile or Fixed
* VHF and UHF % 12 VDC Operation
2 i - e
* RS232C Computer | : y
Interface  dra————— * 90 Day Warranty
New T (patent pending) converts VHF or UHF FM receiver into an

advanced Doppler shift radio direction finder. Simply alulug 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. gsc? E. C':a;*zﬁ;g;s'g (602) 998-1151
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NEW FROM TEN-TEC
MODEL 425 LINEAR AMPLIFIER
FULL AMATEUR POWER
1500 WATTS OUTPUT

Uses new EIMAC 3CXB00A7 triodes in a
grounded grid configuration Maximum Input
power of 3 KW requires only 100 watts drive
Full QSK for CW and AMTOR use Covers 160
through 15 meters (export mode covers 10
meters.) Uses highly efficient tape wound hyper
sil transformer for cool operation under full load
Available along with the rest of the exciting line
of TEN-TEC products from THE HAM STA{JION
Call today for more information

For orders and quotes (800) 523-7731

For other intormation (812) 422-0252

Indiana orders (812) 422-0221

HAM STATION

220 N. Fulton Ave, » P. O. Box 4405
Evansville, IN 47710

VISA and Mastercard weicome Fresght FOB Evansville. Prices
ang avalabiity subyect to change

TOWERS |

by ALUMA h

HIGHEST QUALITY :u-..':m'
ALUMINUM """,‘::n
Crnk Uy ® TELESCOPING coank.up ™™
Model T-50H & GUYED (STACK-UPI
- * TILT-OVER MDDELS ul
Easy lo install. Low Prices. 1
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

[O\ru- 36 types aluminum
and steel towers made

| specials designed and
| made—write lor details

r
SPECIAL
Four Section 50 F1.
Van Mounted Crank-Up
Aluma Tower

ALUMA TOWER CO. [

H\ BOX 2806HR
B VERO BEACH, FLA. 32960-2806
(305) 567-3423 TELEX 80-3405

v 194
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This article also appeared in the February, 1984 issue of A5-Amateur Television Magazine™, the official
journal of the United States ATV Society (804 Jefferson Avenue, Lowden, lowa 62255} — Ed.

fast-scan ATV power amplifier

Modification of
4CX250B design
boosts power,
improves image

After running QRP (6 watts) Fast-Scan Amateur TV
for a year, | decided | wanted to build an amplifier for
ATV that would give me a substantial amount of
power as well as good quality video, coior, and sub-
carrier sound. After talking with Ron Stefanskie,
W9ZIH, who runs really high power (500 watts from
a commercial broadcast tube — an 8938), | decided
I couldn’t afford this approach and probably wasn’t
technically competent enough to build it anyway. Bill
Bryant, KSKKL, my mentor, made up my mind for me.
After seeing his single 4CX250B run 70 video watts,
| started looking for information and parts to build a
two-tube 4CX250B (K2RIW design) amplifier. The
hardest part was collecting the parts. It took a whole
summer of hamfests and a winter of contacting friends
to finally gather everything needed.

modifying the linear

After some research, | decided to build the basic
K2RIW design. Since | had no plans to run it on SSB,
and only on ATV, | built everything heavy duty to with-
stand continuous-duty video transmissions, and to
grid-modulate the tubes with video. Because of the
bandwidth restrictions of the grid circuit, the sync
pulses, the 3.579 MHz colorburst, and the 4.5 MHz
sound subcarrier signals are severely attenuated if you
run the amplifier as a linear. But by driving the amplifier
with an FM carrier, feeding your video and subcarrier
audio via a video modulator into the control grids of
the 4CX250B’s, you are able to avoid the effects of
the grid circuit. Now the only circuit left to affect the
video is the plate line, and its bandwidth is wide
enough to pass good color, sound, and excellent res-
olution if it's properly tuned.

Basically, | followed the original construction arti-
cle for the amplifier with some minor changes. |
trimmed the plate stripline inductor, L1, to resonate

at 439.250 instead of 432 MHz. The grid feed-through
capagcitor, originally 1000 pF, was changed to a value
that will pass video; | used 60 pF. The screen grids
must be video-bypassed with a 10 microfarad capacitor
{450 voit rating) as well as RF bypassed with a 1000
pF feed-through. The grid metering cannot be utiliz-
ed because of the video modulated negative bias
voltage. Bypassing is very important for the grid com-
partment because of high RF fields and the inclusion
of video.

Even though the original article called for SK-610
sockets, forget it! Use the SK-620s or SK-630s with
the built-in screen-bypass ring. And while the original
article called for beryliium copper for the flappers, |
used silver plated brass. The plate line and plate load
capacitors, as well as the grid line inductors are all sil-
ver plated, too.

ready-made modules
simplify construction

| used the VM-2 grid modulator and FMA-5 subcar-
rier audio board available from P.C. Electronics* to
modulate the grids. | found several things necessary
for good results. Use short shielded leads between the
subcarrier audio board and the modulator, and be-
tween the modulator and grid feed-through capacitor.
All power supplies, modulator supply, grid bias and
screen supply should be well regulated. The bias volt-
age should be adjustable so it can be set for best re-
sults. The carrier injection level from the subcarrier
audio generator is important, because too high a level
destroys the color, and too low a level will eliminate
the audio.

The frequency of the audio board should be within
+ 10 kHz of 4.500 MHz. A series trap consisting of a
capacitor and inductor resonant at 4.5 MHz must be
placed at the point where the video is fed into the
modulator. This keeps the video line from loading
down the 4.5 MHz signal.

Probably the most important part of this whole op-
eration is the tuning of the amplifier for a good high
resolution and good color with subcarrier audio signal.
Tune to the high sideband side of the signal so as not
to attenuate the sync pulses and 4.5 MHz audio signal.

*P.C. Electronics, 2522 Paxson Lane, Arcadia, California 91006.

By Dave Williams, WB0ZJP, 5501 Holborn, St.
Louis, Missouri 63121
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tune-up is easy

To tune the amplifier properly, | strongly recom-
mend using an RF/video detector at the amplifier out-
put. | use a DM-1 RF/video detector board (also avail-

A correct video waveform showing the 0 line or blanking level,
the sync pulse, color burst and video information from 0 to
100, 0 being reference black and 100 being reference white.

~

Shown here: the amplifier was tuned for maximum power
out, but look at the sync pulse!

Believe it or not, this produced a picture. Shown here is what
happens when the amplifier is tuned on the wrong sideband;
notice that the sync pulse and color burst signals are gone.
(The overall quality of this picture was poor.)

Sync compression is shown here from trying to tune the
amplifier for that extra watt of power, What you think you
gain in power you lose in the ability for your picture to lock
up under weak signal condition.

Faceplate of the amplifier which is rack mounted with the
power supply. Notice the “video in"’ connector {S0-239) and
video level adjustment pot and “audio in” (1/4-inch phone
plug) and level adjustment pot.

able from P.C. Electronics) and use capacitive disc
coupling in the plate compartment to sample the out-
going signal and feed it into my detector. This then
goes into an RCA TO-1 waveform monitor, although
any oscilloscope with a bandwidth of 5 MHz will work.
You can observe your transmitted video waveform and
the effect tuning the amplifier has on it.

You cannot tune for maximum power out as in SSB.
Instead, tune for as much power out as possible while
still maintaining a good quality video waveform with-
out clipping sync pulses, color-burst, and 4.5 MHz
audio subcarrier signals. | drive my amplifier with an
old T-44 Motorola FM transmitter strip with about 10
watts. That's not saying you couldn’t build up a solid-
state 439.250 MHz FM exciter or even drive it with one
of the all mode or FM transceivers on the market that
covers that frequency. With 10 watts of drive 1350V
on the plates, and 400 milliamperes of current at — 60
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SATELLITE TELEVISION RECEIVER
SEMIKIT

with dual conversion downconverter

FEATURES:

* Infrared remote control tuning

s 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 +~ 136 Tel. 415-724-0587

$400.00
100.00

Free Antenna Accessories Catalog

4 Coaxial Antenna Relays

Remolely select up to 9 anlennas

=) from your transmiller, using only one
L= coaxial cable Environmentalizegd. high
power and low loss

A

1 N

W2AU and W2DU Baluns»

Qur baluns, center insulators and in
sulators have been preferred for 20
years by Hams, induslry, and the armed
lorces Protect aganst TVI and ightning
1. 8-200 MHz

p8el

Send For Yours Today»

Don’t delay. Call or write today, and
we will send you free literature which
fully describes our Ham antenna ac
cessory product line

Dealer inquiries also welcome.

«W2VS Antenna Traps

Add these traps lo your dipole and
gel low SWR on 2 to 6 bands. depen
ding on how many you add Antenna
wire and cuslom kits also available

6743 Kinne St., Easl Syracuse, NY 13057
Toll Free 1-800-448-1666

Al :
|8 Dvwimson o Mecrowass Filler Ca . b
- = . NYIHIIAKICanada (Collect) 315-437-3953

TWX 710-541-0493

» 150

70 March 1985

Plate line inductor and compartment, with audio subcarrier
generator (left). The 4.5 MHz audio signal goes through the
chassis via shielded cables to the modulator located under-
neath with the grid box.

This photo shows the grid modulator (top) in relation to the
. grid compartment. Notice 10 microfarad. 450 volt bypass
capacitors on the grid box for the screen. Filament trans-
former is shown in the lower right; the modulator should be
close to grid feed-through and shielded cables used.

volts of bias, | get 200 watts of acceptable quality color
video and sound. For black and white operation only
and without sound, | can push it to over 300 watts.
Run properly, the hottest air temperature from the
tubes is 115 degrees, and this is after one-hour of key
down! So for those of you who have an existing RIW
type amplifier or are thinking of building one to operate
on 439.250 MHz Fast-Scan ATV, for a little extra effort
and a few extra parts, you can be rewarded with high
power, high-resolution FSATV pictures.

reference
1. Richard T. Knadle, Jr., K2ZRIW, "A Stnp Line Kilowatt Amplifier for 432
MHz," QST, April, 1972, pages 49-55; May, 1972, pages 59-62, 79

ham radio



ICOM HF Transceiver

IC-74

VOX  comr MODE-SEL S X IF SHIFT/ PBT " 8 AT
a
- W A== LSA LB W RTTY AM M l
LLEREY SPELD HAM /GENE R AR
'“\ l‘\' ol - RTINING 1 s 1 NOTCH FILTER
o{} 1 A — ' T P -4 i NOTCH
TUNON GAN VOX DELAY s
INCREMENTAL

[FR ICOM| HF TRANSCEIVER HEC-F A S TUNING

0
RECEVE  TRANSMIT A/B

It
15 3
cnmr'
4 4 NOR LEVEL FAST  sSLOW nr ALL
3 14\ (’ﬁ‘ i — Y
3 oV ) 1
I’ -
Mw V . ”;\-J - -
10 5 8 s — s METER 5 T bumex
RECENVE . pilcH =
PHONES  PREAMP ; : ) Q O T o SCAN
Q General Coverage
AF GAIN -2 RF Gun - SQL -2 TONE  MIC 3 RF PwR Receiver

High Performance
Maximum Flexibility

The IC-745 is a full fea-
tured, high performance HF
base on transceiver
with a 100dB8 dynamic range
receiver. PLUS features
usually found only in more
expenslv'e units.

Compare these exceptional

Standard Features:

# |[00KHz - 30MHz Receiver

» 100 Watt RF output / 100%
Duty Cycle

® Passband Tuning AND IF
Shift

¢ Adjustable Noise Blanker
{width and level)

¢ Adjustable AGC

® Receiver Preamp

¢ 16 tunable Memories with
lithium battery backup

o Wide selection of filters and
filter combinations [opL. )

¢ Continuously adjustable
transmit power

» 10Hz/50Hz/1KHz Tuning
rates with IMHz band steps

¢ 1C-HMI12 Microphone with
Up/Down Scan

Other Standard Features,
Included as standard are many
of the features most asked for
by experienced ham radio
operators: dual VFO's, RF
speech compressor, tunable
notch filter, program band
scan, memory scan, all-mode
squeich and VOX,

Internai 1C-PS35
power supply. external IC-PSIS
or IC-PS30 system supply.
IC-SM8 two-cable desk mic,
EX241 marker, EX242 FM
module, EX243 electronic
keyer, IC-SM6 desk mic, and
a variety of filters,

Options.

Center
Freq, MiHx
2.000
2.000
0455
0.455
0455

6dB
Width
SO0 Hz
270 Hz

21 KHz
500 Hz
250 Hz

Fllter
FL45S
FL54
FL44A
FL52A
FLS3A

The IC-745 Isthe only trans-
ceiver today that has so much
flexibility at a suprisingly low
price.. see it at your local
ICOM dealer.

H1COMI

First in Commumcatlons

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 natice or obligation.  All ICOM radias significantty exceed FCC regulations limiting 1purfous emissiors. 745185




here is the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masters real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet,

Call or write for specifications on the
repeater, controller, and receiver winners.
SEE US AT DAYTON
BOOTHS 225, 226 & 227

MICRO CONTROL SPECIALTIES .

Division of Kendecom Inc.
23 EIm Park, Groveland, MA 01834 (617) 372-3442

NCG Co. newrecunorocy HigH-auaLTy

AFFORDABLE TRANSCEIVERS FOR ALL. WINNERS IN COMPARISON HANDS DOWN'!

10/160 M 40-15-6 M NEW 15M
HF TRANSCEIVER TRI-BANDER 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. |.LF. TUNE 3-STEP
TUNING SPEED, 200 WATT PEP,
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED

$849.50

v 143

40, 15 AND 6 METERS 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

$445.50

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL, 2WATTS OR 10 WATTS 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

$249.50

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
CHANGE WITHOUT NOTICE OR OBLIGATION

1275 N. Grove Street, Anaheim, CA 92806 (714) 630-4541

72 March 1985 Tell ‘em you saw it in HAM RADIO!



We Hold the LlO

KENWOOD YAESU [F3 1COM

HF TRANSCEIVERS

HF TRANSCEIVERS

159305 HF Transceiver CALL
With General Coverage Receiver
Dptional Automatic Antenna Tuner
15-4305 HF Transceiver SUPER SPECIAL
With General Coverage Reciever

15 8308 Transceiver ;
160-10 Meter With Power Supply

T5-5305P 16010 Meter XCVR CALL
With Power Supply & Notch Filler

RECEIVERS

A- 2000, R-600, R-1000. R-11
General Coverage Receivers

VHF/UHF

CALL

TR- 7950/ 7930 CALL
2-meter Mobile Units. 45 or 25 Walts

TH-9130 CALL

2m All-mode. 25 Walts

TS T1A/TS-B11A CALL
All-mode Transceivers

?m or T0cm mobile of base slation

HANDHELDS

TH-2600A 2m FM Transceiver CALL
With memaories, LD scan
TH-21A. AT/ TH-41A_ 41AT CALL

7m/ 70em Ullra-compact FM Transceiver

ANTENNAS

CUSHCRAFT

A3 3-element 10-15-20m
Ad 4-glement 10-15-20m 27595
A3 10-15-20m Verlical 260 9%
2148 SSB/214FB FM 2m Boomers 75 95

209 .95

ARX-ZB 2m Ringo Ranger » 35 50
A3219 2m Boome! 89 95
KLM

KT34A 4-elemant 10-15 20m a4 95
KT134XA 6-element 10-15-20m 479 95
2m- 114 11 glement 2m 5995
2m-16LBX 16-slement 2m 91 9%
MOSLEY

CL-33 3-piement Triband Beam 265 95
1433 3-element 10-15-20m 239,95
Pro 37 7-element 10-15-20m 465 95

HUSTLER

£-BTV 10 80m Vertical with 30m 124 95
5-BTV 10-80m Vertical 104 95
MOBILE RESONATORS Standard  Super

10 and 15 matet 10 .95 16 9%
20 maters 14 .50 20 85
30 ang 40 meters 16 95 2295
75 meters 1695 34 95
HY-GAIN (limited Stock)

3915 THTDX 7oele 10-15-20m 446 95
3935 THSDX S-efe 10-15-20m 386 95
1955 Explorer 14 10-15 20m 04 95

Orcler My Gain tower, Hy Gan anfenna, &
Hy-Gan rotor — gel free shippng on all

MORE ANTENNAS

ALA Isopoles CALL
AVANTI HM 151 3G 2m on-glass 30 95
LARSEN LM-150 5/8 Mag Mount 38 95
MINIQUAD HO-1 139 95
BUTTEANUT HFGV 10-80m Vert 114 9%
FUR OSCAR by Cusheralt & KLM - CALL

FT 757 HF XCVR with mic 769 95
with General Coverage RCVR
intludes CW keyer. AM/FM. CW Hilter

FT 77 wilh mic SPECIAL 510 9%
Compact HF XCVR

FT 980 CAT System 1434 00

AC Power Supply. Full Break-in CW
SSB/AM/FM/FSK. Speech Processor

SWL RECEIVER

NEW FREG 8800 SWL Receiver CALL
FAG 7700 Receiver Closeout 390 00
VHF Converters, Active Antennias available

HANDHELDS

FT 208AH 2m HT Intro Special
FT 203 2m HT with TTP, VOX

299 95
229 .95

F1 203 2m HT with VOX 199 95
All accessones in slock
VHF/UHF
NEW FT 270RH 2m_45-wall CALL
Very small mobile rig
NEW FT 2700HF 25-walt CALL

Dual-tand 2m and 440

FT 726R For 2m 779 95
(Dptianal modules tor 6m. 430,440 MHz)
Greal Tor Satelife Work

TOWERS

Unarco-Rohn

{1 imitedt Shack)

CURRENT STOCK SALE

Sell-supporting lowers;
HBX40 40 feet with Base
HBXAB 48-1eet wilh Base
HBX56 56-teet wilh Base
HOBXA0 Higher load with Base 253 95
HOBX48 Higher load with Base 344 30

Other BX, HBX. HOBX i stock

Guyed loldover lowers:
FK2558 58-teet, 256G B91 00
FEA554 S4-1eet 450G 1254 00
Other sizes al similar savings
Foldovers shipped frevght pand
10% tigher west of the Hockies

Straight Sections:

200 60
27620
356.40

2006 Straight Section 32 95
256 Straight Section 46 9%
456G Straight Section 107 .50
Complete Tower Packages (ALl
) —

- Call

for our

low prices

CABLE BY SAXTON

ABZ13 Mil Spec 2901
RGB/ L Foam 95% Shield 2an
@ wire Rotator 2 #18. 6 #22 1
Mini-8 95% Shiela 13/

CABLEWAVE HARDLINE Call

HANDHELDS

IC DZAT 2m M1, 10 Memonies CALL
IC Q4AT 440 HT/ Touchtone CALL
IC 2AT 2m HT/ Touchlone 189 95

IC 3AT 220 MHz HT/Touchtone 229 95
IC AAT 440 MHz HT/ Touchtone 229 95

SWL RECEIVERS
R71 100KHZ-30MHz
General Coverage Hecever

VHF TFIANSCEIVERS

645 95

IC27A 599 00
All-mooe 2m Transc

IC 271H 100 watt 2m XCVR 759 95

IC 274 2m compact mobile 319 95

IC 290H 25wt all-mode 2m XCVR 479 95

HF TRANSCEIVERS

759 95
HF ¥CVR/Gen Cov RCVA

IC /%1 HF XCVR/Gen Cov RCVR 1174900

With PS35 installed 1299 00

| IC 730 8-band XCVR with Mic b4 95
MARINE

M12 12-ch Programmable H1 219 .95

M2 76 channel Synihesized HT 261 .95

MBA0 25 watl all channel Scanner 387 26
MBOC Commarcial MBO 429 95
New MS .«L!el-anr\-zlm 325 95

ACCESSORIES

BENCHER PADDLES
Black/ Chrome 37 95747 95

ASTRON POWER SUPPLY

RSTA 49 95 RSZ20M 104 95
RS124 69 9% RAS3HM 149.95
RS20A VSZOM 124 95
RS3HA VEIHM 1649 95
RS50A RS50M 209 95
AEA KEYERS

CK-2 Contes! Keyer 146 95
MM ? Morsemalic Keyer 16995
TELEX HEADPHONES

Procom 250 Headsel/ Mic 949 95
Procom 450 Headsel/ Mic 45 9%
MFJ PRODUCTS Call
B&W

§75 B position Coax Swilch 22 50
376 5 position Coax Switch 22 50
47% 1 kW Low Pass Filter 25 50

DAIWAI/MCM/J.W. MILLER

CN-520/ CN-540 Meters 59 95/69 95
CN-6208/CN 630 Meters106 00/ 126 00
CN 7208 2kW HF Watt Meter 120 00
CNW-410 Antenna Tuner 500 W 174 95
AMPHENOL

GConneclons of all kings in $tock call
ROTATORS

Alliance HD73 G4 4%

Kenpro KRS00 Elevation Holator
Hy-Gan Ham |V

Hy-Gain Tailtwister 19X
Hy:Gain CDA51

Hy-Gan Heavy dauy 300

Buy an HF Beam

61y 'i‘
and gel an HO73 for 389

For Orders and Quotes Call Toll Free: 800-336-4799

Virginia Orders and Quotes Call Toll Free: 800-572-4201

- 152

n

51 142 Handheld 248 95
STLC Leather Case with Strap 34 95
SM3 Speaker Mic 34 50
KDK

FM 2033 2m 25 wall 259.95

el

TEN-TEC

2591 2m Synth Handheld 259 9%
Century 22 CW XCVR 350 00
2510 Mode! B 194 95

Satellite Station for Oscar 10

CORSAIR Model 560 9499 9%
ARGOSY 11 5250 Dhgital 519 95
TRITON 425 HF Amp 1 SkW CALL

REGENCY

New MX4000 mobile 30-900 MHz
HX1000 20-ch Handheld

New HX2000 Hanaheld 120-900 MH2 r all
R1050 10-ch. G-band  Special 99 95
MX3000 30-ch, 6-band mobile 179 95
MX5000 20-ch 25512 MH2 cont 357 95

BEARCAT

260 16-ch mobile 260 495
201 16 channel/ aircralt 179 95
2020 40-ch/arcratl 289 95
2101 20595
300 50-ch scanner/ ancralt 37 00

SONY RECEIVERS

2002 SWL Receiver 209 85
4800 SWL Recewer 66 00
THOOA SWIL Receiver 139 85

AMPLIFIERS

TOKYO HY-POWER
HL3IOV ?m Amp 2-30 FM 59 95

DAIWA
LA-2035 2m Amp, 2 30out BB 9%
LA-2035R 2m Amp with preAmp 74 95

MIRAGE

B23A 2m Amplilier 2-30 B4 95
B1016 2m Amphher 10160 242 95
B3016 2m Ampiilier 30160 199 95

269 95
279 95

01010 10- 100 Amp lor 430-50
10108 UHF Amp/N connectors

B2152m Amp. 2in. 150 oul 245 95
A1015 6m Amp 1000, 150 0ul 23595
AMERITRON HF AMPS

ALBO 1200 watt S84 95
ALBA HE Amp 16015 189 95
KENWOOD 11927 7kW CALL
AMP SUPPLY

LA 1000A 160-15m Amp 389 95
LK S00NT HF Amp no tune CALL
AT 12004 1200 PEP Tuner 169 9%
VOCOM AMPLIFIERS

2 walts in. 30 walts oul 2m Amp 67 95
7 wattsin, 650 walls oul 2m Amp 99 95

2 watls in, 120 watts out 2m Amp 159 95
200mW in, 30 walls out 2m Amp 78 95

ETO aipha imear amys

ICOM SPECIAL
lcom 502

6m Transceiver for SSB/ICW
Special — 169.95

R

Pnces

MPT 3100 Message Processor 2199 95
ST 6000 RTTY Demodulator 62095
€1 2200 Communications Term 799 95
KB 2100 Keyboard for CT 2200 145.95
CWH GBS0 Telereader T46.9%5
CRIIDDATTY/CW Interlace 214 95
CRI 200 RTTY/CW Interface 259 95

HARDWARE

MFJ 1224 with MFJ C-64/¥-20 Sot 79 95

MEJ 1229 CALL
Kantronics Intertace |1 210.95%
AEA CPY Interface 179 95
Microiog AlR- 1 Vic-20/C 64 176 95
AEA CPY for Vie-20/C-64 209 95
AEA Microamior Palch MAP- 64 119 95
SOFTWARE
Kantronics Hamtext
vic- 20, C-64, Apple CALL

Kantronics Hamsoft/Amtor

Vic-20. C-64. TRS-80 color Atari 69 95
Kantronics Hamsoft

Vic-20 Apple. Atan. TRS-BOC. T1-99 CALL
Microlog Air Disk

Vic- 20 and C-64 sk 39.95
Cartringe 56 95
AEA

MBA Text Vic- 20 or C-64 7995
MBA-tor i a0 95
Marstext Vic-20 of C-b4 79 95
Dr. DX by AEA 139 85

Amateur Sollware
for the VIC-20 and
Commodore 64

HAM
DATA

TAPE Sk
Confest Log 1885 2995
Antenna Design 995 12 95
Compuler Morse 995 12 95
Propagation Char 1895 21,95
Super Log IV 23 9%

wibridge Virginia ¢

intormation & Service
Hours Noon—8 p m
TTh 1 Gpm
St 1ham —4pm
Orger Hours M F 9 a fp
yaturgay 10 am 4 pm

seule store
Jackson Roaa. PO Box 293




FALCON

COMMUNICATIONS
P.O. Box 620625 Woodside, CA 94062 (415) 851-8779

The only manufacturer offering Amateurs
the advantages of MOSFET RF Power Amps

MOSFET Mobile Power Amplifiers

4101 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 25 Watts out,
50 Watt max.. Requlated power supply, with adjustable current limit, for HT power or battery charge. 4
Watt speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT;
plug supplied. $215

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts
out. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 Watt

speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT; plug
supplied. $325

4103 All Mode 100 Watt 2 Meter Amplifier - 10 Watts in = 90 Watts out, 2 Watts in = 30 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control.  $245

4104 All mode 100 Watt 220 MHz amplifier - 10 Watts in = 70 Watts out, 2 Watts in = 25 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control.  $245

4105 Allmode 100 Watt 2 Meter amplifier-2 Wattsin = 100 Watts out. Optional plug-in receive preamp.$295

Also come to FALCON for your
MOSFET Repeater Amplifiers
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predicting solar outages

Don't worry. We're not in imminent danger of losing the sun. The
term ‘“‘solar outage’’ merely describes the phenomenon in which radio
reception suddenly deteriorates, with a decreasing signal-to-noise
ratio. This article is addressed to Radio Amateurs experimenting with
the reception of signals from the geosynchronous satellites operating
in the 3.7-4.2 GHz region (not an Amateur band}. — Ed.

A solar outage occurs when a particular satellite, as
’seen’’ by the antenna of a receiving station on Earth,
is directly in line with the sun. This phenomenon oc-
curs only twice a year for only a short period of time,
with the duration of the outage primarily determined
by the size of the antenna and its elevation.

Used in conjunction with the information provided
in table 1, the computer program provided in fig. 1
allows the determination of the date of solar outages.
Declination of the sun, a necessary input, can be found
in any current almanac or calculated using eq. 1.

Alternatively, the following formula can be used to
calculate the sun’s declination.

Dec = ARCSIN (SINg; x SINpaT
+ COSg; % COS47 X COSp A1) {1}

where Dec = sun’s declination (measured in degrees}

El = elevation angle (from the antenna to
the satellite)

Lar = latitude of the receiving station
{measured in degrees)

Az = azimuth or bearing from the antenna to

the satellite (measured in degrees)

Use either method to determine the value of declina-
tion needed for insertion in the program listed in fig. 1.
During my first year of TVRO experimentation | built

a parabolic dish faced on the inside with tinfoil. In my
haste to put it into operation in time for Christmas,
I postponed painting the foil until early spring, when
the weather would be a little warmer. On February
26th, when | arrived home late in the afternoon, |
noticed that part of the feedhorn was lying on the
ground, looking as if it had been shot. Though the
temperature was in the 30's, the focusing action of
the dish produced temperatures over 2000 degrees F
(933 degrees C). Luckily the LNA was not damaged.

This shouldn’t happen with today’s dishes, although
| have seen a number of unpainted dishes in use.
Remember to be very careful with that huge solar
mass; |'ve since learned to respect the sun.

The program shown in fig. 1 is written for the Radio
Shack TRS-80 color with extended BASIC. With mini-
mal changes, the routine should work with most other
personal computers as well. Remember that most
computers work in radians rather than in degrees, so
degree value must be divided by (180/pi). At the end
of the program, multiply the value by 57.295 to ob-
tain degrees.

provide these inputs:
EL See any satellite tracker program.
{One is available from the author. See
details at end of article. — Ed)
AZ See above
LAT Check with local government agencies or
purchase 7.5 minute topographic maps from
local stationary or book stores.

Example. The elevation of the antenna is 31 degrees
and azimuth is 197 degrees. The antenna latitude is

By Vern Epp, VE7ABK, 705 6th Street, Nelson,
B.C., Canada
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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 HOT ROD™

THE FANTASTIC DOCTOR DX™
CW Band Simulation That Is So Real

No VI You Won't Believe It! Y2 Wave Telescope Antenna $24.95*
* Fewer telescopic sdclions than any % wave
= Will improve the operating skills of ANY CW operator! whips
= Maore lun than ANY Morse Code trainer yel devised « Shorter and lighter than all % wave whips. !

* Use with a C-64, TV set, and key (or keyer)

« Experience the thrill of a "DXpedition” to anywhere In the world
» Operate anylime you wanl, ideal for travelers,

= Impressive award cerlificates available for verified performance.
= On-going contests: B-hour sprint and 24-hour marathon,

» Special matching network designed by Pro-
fessor D.K. Reynolds (co-inventor of Iso-
pole™ antenna) makes Hot Rod competitive-
Iy priced.

+ Most galin attainable for length
of antenna—3dBd (0dBd for JR
models)

= Besl decoupling of any commer
cial VHF base stalion antenna
avallable

= More gain than many antennas
claiming up to 7 dB gain—don’l
be fooled by misleading claims!

« Zero degree angle of radiation

* Factory-tuned matching net
work

* Greater bandwidth than any
compelitive product

= DC grounded for slalic dis-
charge protection

* Documented cases of wind sur-

$589.95

» Multiple conversations on simplex channel.

* EVERY PKT-1is a digipeater

» Send computer files error free.

* Operates from 9-15 VDC for portable or fixed
operation

PKT-1 Packet Controller

* First commercially avallable packet controller for
Amateur Radio.

* Uses TAPR circuitry and lirmware.

+ Digital radio communications for computer to
computer.

* Easy lo use—five usual commands.

ELECTRONIC KEYERS

vival in 140 + mph hurricanes.
* Easier than any competitive an-
tenna to assemble.
Mast 8
as
Not o
Included P $109.95*
IS0 = 144 or 220—$50.95° 0 $149.95° CK-2 Contest Keyer
1SO = 144 JR or 220 JR—$49.95° L BT-1 Basic Morse Tralner KT-2 Keyer/Trainer * 10 soft-partioned ™
ISO = 440—$84.95° E * Proficiency Trainer. memories. MM-2 MorseMaticT™
v B Teaches code at 20 wpm. + 01-99 WPM. * Automatic serial number. * Memory keyer
ANTENNA » Random practice mode. * Full-feature keyer (no + Stepped variable speed.  * Auto serial number
* Variable monitor tone. memory). * Two speed memories * Proficiency trainer.

All AEA Keyers operate from 9-15 VDC (power supply not included) and offer many more advanced
features than can be listed here. It is no accident that AEA keyers are regarded as the best in the world.

T4
MAP-64/2
RTTY/AMTOR $119.95 $239.95* Unmatched Software For C-64
4 And VIC-20 Computers

Tuning Aid

MBA.TORTM _The mos! advanced solt-
ware written lor Morse-Baudot-ASCII

CP-1 $239.95*

» Spectral display of RTTY

* Plug-in hardware and firm-
ware for C-64 computer.

* Dual channel lilters

* Ext. 12 VDC reduces load on
computer (power supply not

Computer Patch™ Interface

» Belter performance than any com-
petitive product
* Dual ‘channel filtering with auto

AMTOR including mail drop
MARSTEXTTM_ A special Morse-Baudot
ASCIll package written especially for
MARS and other traflic operators
SWLTEXTTM_The most sophisticated
soltware avallable lor the shortwave lis-

tones. included). 'hre_‘ShO’d carrection tening enthusiast. Automatic data analy-
« Instant indication of shift « Morse-Baudot-ASCII- * Variable shift ) sis. Morse, Baudot, ASCII, AMTOR, and
(THREE RANGES). AMTOR. * 117 VAC power supply included SITOR
» Built-in speaker with switch « Most advanced software AEA also offers Morse, Baudot, and ASCI| software for the following comput-
for quiet monitoring. available. ers: Apple |1, Il +, lle; IBM-PC.

5
2050 S. BUNDY DRIVE
1M LOS ANGELES, CA 90025
(213) 820-1234
TOLL FREE OUTSIDE CALIF. (800) 421-6631
931 N, Euclid, Anaheim, CA 92801 (714) 772-9200 « Butler, MO 64730 (816) 679-3127
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o REM/BY VERN EPP 705 6TH ST.,

7 REM/NELSON B.C. CANRADA

8 REM/COPYRIGHT (C) 1984

12 CLS

2@ PRINT"*##%x##SATELLITE SO0LAR OUTAGESH %"

3@ PRINT:INPUT"LAT. IN DEGREES IS";D

4@ INPUT"LAT. IN MINUTES 18"jM

5@ INPUT"LAT. IN SECONDS I8"3;S

6@ LAT=D+M/60+5/36002

72 INPUT"ELEVATION IN DEGREES IS"3EL

8@ INPUT"AZIMUTH OF SATELLITE DISH IN DEGREES 18"3AZ
99 PI=3.141¢6

102 DR=18@/PI]

11@ DEC=(SIN(EL/DR)*SIN(LAT/DR)}+ COS(EL/DR)*COS(AZ/DR)*#COS(LAT/D
R))

128 X=ATN(DEC/SQR(DEC*DEC+1))*#57.295

139 PRINT"THE TRUE DEC IS "3:PRINT USING"###. ###" ;X; : PRINT" DEGR
EES"

140 PRINT®462, "WANT ANOTHER?"

150 A$E=INKEY$:IF A%=""THEN 152

160 IF A%="Y" THEN 1@

fig. 1. TRS-80 color computer program listing helps determine the sun’s declination angle throughout the year.

table 1. General-purpose almanacs provide declination values in minutes and degrees; for use in program, these must be
converted to decimals.

Feb 13 -82.25 & 7. 47 Sept 27 -81.52
19 -11.37 16 -01.85 10 +87.83 81 +88. 38 -01.92
e -11.02 17 -81.45 i1 +38. 22 & +28. 82 by -82.30
2 ~18.65 18 -01.97 12 +88.58 83 +87.65 38 -82.68
rrd ~10.30 19 -8.77 13 +88.95 84 +87.28
23 -99.93 0 -80.27 14 9, 32 25 +6. 32 Oct
24 -89.57 21 +08.13 15 +89.67 % +86. 35 ]} -03.88
23 -29.18 & +9.52 16 +10.03 7 +86. 17 a2 ~83.47
26 -8a.8¢2 23 +80. 92 17 +10, 38 88 +25. 80 a3 -83.85
a7 -88.45 24 +01.32 18 +10.73 & +5. 42 24 -84.23
28 -068.87 25 +1.70 19 +11.08 18 5. 85 8 -04.63
26 +2. 10 o8 +1. 42 i1 +04,67 2% -85. 82
March 27 H2. 48 12 +4. 28 o7 -85. 40
91 -37.68 a8 +22, 88 13 +03.9% e -#.78
" -#7.30 29 +3.¢27 Aug 14 +3.52 [} -86. 15
a3 -8. %2 38 +3.67 28 +12.53 15 +3.13 10 -86.53
84 -86.53 3 +04.85 21 +2.22 16 H2. 75 i1 -86.92
85 -86. 15 22 +11.88 17 +2.37 ie -07.30
% -85.77 Rpril 23 +11.53 18 +81.98 13 -81.67
8 -85.38 1 +84.43 o4 +11.28 19 +81.58 14 -28. 85
e 2. 00 8 +04. 82 25 +10.85 oo +81.20 15 -88. 42
89 -94.60 83 +5. 20 26 +18.52 a1 +80. 82 16 -88.78
18 -84, 22 0% +85. 58 a7 +10.17 L4 +0d. 42 17 -29.15
i1 -83.82 05 +5.97 28 +89, 82 23 +99.03 18 -29.5¢
12 -83.43 % +06. 35 29 +39, 43 24 0. 35 19 -89.88
13 -83.03 7 +86.73 30 +9. 10 23 -80.75 a0 -10.23
14 -82.63 o8 +97. 18 31 +08.75 26 01,13 21 -10.60
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PRI
L!

The monthly magazine with a natural blending of wo
popular hobbies — Ham Radio and Compulers
# Articles on Ham Radio & Mos! Personal Computers
+ Hardware & Soflware Reviews
* Various Computer Languages
# Construction Articles
+ 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, K6UGT

Mexico, Canada

Foreign

(U.S. funds only)

Permanent (U.S. Subscription)
Sample Copy
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1704 Sam Drive
Birmingham, Alabama 35235
Phone 205/854-0271
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Call Sign
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table 2. Number of solar outage days and duration.

antenna diameter (feet) 8 10 12 16 20
outage 16 14 12 10 8
outage during these days

(minutes) 30 24 20 15 12

Note: To determine the beginning of the outage period find the
muddle day (using fig. 1) then use this table to locate, under your
antenna size, the total span of outage days and divide by 2

49 degrees. These values, when entered, provide a
declination of —8.37. The almanac indicates these
dates as February 27 and October 15th. From the out-
age days chart (table 2) we find that by using a 10-foot
dish, we have solar degradation for +7 days for a
period of approximately 24 minutes.

The outage chart shown in table 2 is designed for
4 GHz operation and provides the total number of days
in which some solar degradation can be expected to
occur. The time, expressed in minutes, represents the
approximate duration of the anticipated outage.

Information provided in the appendix can be used
to determine the exact time of day which the outage
will occur.

reference

1. Dennis Mitchell, KBUR, “Receiving Signals from Space,” ham radio
November, 1984, page 37

appendix

time of the day calculations
Step 1

- e | SINgL — (SINpaT % SINpEe)
LHA = ARC COS €O ey 5 COSpge

Step 2

oMT = (LHA -!J;(mgimdf'_i 12

LHA Local angle hour is measurement of the sun’s current posi-
tion (measurement in degrees)

EL Elevation of dish on earth

LAT  Latitude in degree of earth station

DEC  Declination of the sun measured in degrees

GMT Greenwich Mean Time

LONGITUDE Earth station in degrees

Note: GMT must be converted to local area time

Vern Epp’s computer program, ' Satellite Tracker, ($34.95) includes
routines such as geo-sat location, dish design and etficiency evalua
tion, polar Dish Design LNA conversions, and C/N calculauon. Also
available is a program for predicting solar outages, ($11.95) that calcu
lates outage times using built-in charts. A number of other useful
routines are included. Both programs are written for TRS-BOC ex
tended BASIC computer. For details, comact the author at the
address given on page /5

ham radio




ALL BAND TRAP

VERTICAL

Great for DX
Completely assembled and ready to use!
Commercial quality, built to last -Light-
weight, sealed, weatherprool  trap(s)
Low loss end insulator -Handies up to
2000 watts PEP - Automatic band swil
ching -For all transmitters, receivers &

transceivers -Tuner usually never re-
quired - Deluxe end feed connector, with
buslt in lightning arrestor, accepts PL-259
coax connector -Use as sloper or vertical
Permanent or portable use - Easy to in-
stall Can be used without radials - Al
taches to almost any suppon -Excellent
tor all class amateuwrs - Instruchions in- i
cluded -10 day money-back guaramee! ™

4-Band-40,20,15,10 meters (27°) 1 rap#VS-41

$39 95 pius $4.00 shipping

5 Band-80,40,20,15,10 meters (52°) 2 raps #VS-52
$54 95 plus $4.00 shipping

50 . RG-58U, 52 ohm coax cable with PL-259 connector on
each end - add $8.00 1o above price

We accept VISAMC - give Card#, Exp. date, Sionature 106

SPI-RD DISTRIBUTORS, .
Zowsl  Room 103, P.0. Box 1538 "™y
% _|  Hendersonville, NC 28793 |wemss=w)

1985
WORLD
RADIO TV
HANDBOOK
39th Edition

Brand New.
Just Released!
Get your
copy today.

Available mid February 1985

This book has been called the
SWL's bible and for good reason.
It's chockfull of all the latest call
signs, schedules, frequencies and
other important information for
broadcasters around the world.
You also get equipment reviews v 145
and other special features that
make the WRTV Handbook an in-
valuable reference guide.

©11985 39th edition 608 pages

CALL LONG DISTANCE ON YOUR HANDHELD

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-

Our products are backed by prompt fac-
tory service and technical assistance. To

|| GL-WRTV85  Softbound $19.50

(please add $3.50 for shippng & handhing)

cuitry. The amplifier will operate SSB or
FM and is compatible with
most handheld trans-
ceivers, including the
TR2400, TR2500, IC-2AT,
Yaesu, Santec, and Ten-

become familiar with our other fine pro-
ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

® =

Tec. Only 300 mw input will . Model 335 A

deliver 5 watts out; 3 watts N ;
haim, - i ; j o Kit $69.95
radio.... BOOKSTORE n il dlver 35 wats oul ] Wired & Tested $89.95

Maximum input drive level
i L] 4 - -
Greenville, NH 03048 munication

is 5 watts.
= [
v 208 11— ncepts Inc.

2648 North Aragon Ave.= Dayion, Ohlo 45420+ (513) 296-1411

v 121

More Details? CHECK — OFF Page 160



ANTENNA/TOWER SALE!

hy-gain
CRANKUP SALE!
All Models Shipped

Facltory Direct—
Freight Paid*!

Check these leatures.
® All steel construction
& Hot dip galvanized after

fabrication
® Complele with base and
! rotor plate
= @ Tolally sell-supporting—
- no guys needed
Sals
Model  Height  Load  Price
HGITSS 37N Gsah $ Ma
HG5288 5XH Bag N $1049
HGSHD 5S4 h esg M 1629
HGIOHD o h Wiag 1, 2459

Masts —Thrust Bearings—
Othar Accessories Available
—Call! Prices Shown Are

.. Your Total Delivered Price

ROHN

Rugged

Guy Wires

Compare Save §

Self Supporting Towers
On SALE!

FREIGHT PREPAID

= All Steel Construction—

 Galvanized Finish—Long Life
= Totally Free Standing—No

= America's Bes! Tower Buy—

* Complete With Base and

Rotor Plate
* |n Stock Now—Fast
Delivery
4 Anl Delivared

Model ‘ Height | Load* | Weight | Price®
HBX40 40K |10sqh| 164 $319
HBX48 48ft |10sqht| 303 5399
HBX56 561 |10sqh| 385 $489
HDBX40 | 40ft |18sqgh | 281 5378
HOBX4B | 481 |18sqft | 363 $469

*Your Total Delivered Price Anywhers in Conti-
nental 48 States. Antenna Load Based on 70 MPH

KLM A

KT34A List $433.95 SALE $349.00
KT34XA List $633.95 SALE $499.00

The new concept in triband an-
tenna design. Gain and band
width all in one compact pack-
age. VSWR curves.

BUTTERNUT
ELECTRONICS CO.

* Designed to operale on all
Amateur Bands at “FULL" Legal
Power Input.

* Automatic Band Switching
{80110 meters).

» Automatic Band Switchin
(160/10 meters) with optional
model TBR-160 HD.

= I[N STOCK for IMMEDIATE
DELIVERY & LOOK at very
SPECIAL PRICES . .

* New Model HFEV $129.00

* New Model TBR-160HD (High
Power 160 meter Base
Resonator) $49.00.

Model RMK-11 (roof mount kit
with multiband radial kit $39.00.
Model STR-2 (Stub Tuned Radial
Kit) $29.00.
Delivery Anywhere In The Continental
USA At No Additional Cost. (Free Ship-
ping On Butternut Accessories Also

- L When Purchased With Antenna,)
— In Continental U.S.A.! o Wind - l -~ o
HG-!L‘SI.I $ 29/1 $279/1000N CUSHCRAFT [
— - VaUPS | MyLTI-BAND HF ANTENNAS . ROHN GUYED TOWERS
- A3 36l Trivander  $219 Ad 4.el Tribanger 5289 -

* RG-213/U—95% Bare Copper Shield

A3 20/15/10mir Veri$279 A743/A744 40mir Kit $75

10 ft Stack Sections

» Mil-Spec Non-contaminating Jacke! for longer HF MOND-BAND ANTENNAS 206G $39.50  25G $49.50
st i cables : 10-3C0 0 Maeo yp MINI-PRODUCTS HO-1 456 $112.50 556 $134.50
= Dur RG-213/U uses virgin matenials .“’ acn $119 15 i:lJ i' 29 LIST $182.50 SALE 5159 All 206, 256, 456 and 556 Accassories
= Guaranteed Highest Quality! 20:3C0 $199  20-4C0D $279 In Stock at Discount Prices - CALL!
RG-8X s 19/n $179/1000 1 | 4020 5289 D40 $149 | o \Wing Span- 111t = Wind Area- 1,55q 1t *
| oos R e gig | SO GhIn NG CTIMREEIRE | oy Ant Load®
* RGBX—95% Bare Copper Shieig * Low Loss -“’_,“' § 79 3219 $ 05 fewsrs | FK2548 4sqh
; tric| 5 f FK2558 133sqM
[ ievsininig et duckat . Fosnpnii) e $ 95 428 $ 79| ALPHA DELTA COMMUNICATIONS FK2568 117 st
Coaxial Cable u“ Charactaristics (DB/100 It OSCAR/TWIST ANTENNAS Transi-Trap ™ Surge Proteclors—In Stock Now! FKA544 M Bsqh
m Al44.10T $ 52 AN44.201 $ 75 | Model LT 200W UHF Type  $19 FRAB5A
| A147-201 $ 63 41678 $ 59 | Model HT 2KW UHF Type §29 i
ANATMA §$ 29 PS4 § B9 | ModelLT/N 200WN Type 339
YHF/UHF FM ANTENNAS Model HT/N 2KW N Type  $44
Ald7-4 £ 20 AT $ 49 | Mmodel B-T 200W Deluxe  $29
214FR $ 79 220FB 5219 | Model MV 2KW Deluxe 537
Ad49 6 $ 729 ARX2B 539 and Guys at Hinge & Apex
KLM
HARDLINE/HELIAXT™ HY-GAIN KT34A 4-¢f Broad Band Triband Beam s349| TOWER/GUY HARDWARE o
Lowes! Loss KT34XA 6-el Broad Band Triband Beam $499 , 3/ 1L: l}.ﬁ_i.uvmw !JQQD Ib rahing} - .a..l
for VHF/UHF! | Discoverer 2-el 40-mtr Beam $319) gom-1 BO-mir Rotatable Dipole $595| 1/4 "ENS Guywire (6000 It rating) : 1871
. Discoverer 3-el Conversion Kit $199| apm-1 40-mir Rotatable Dipol $179| 5/32° 77 Aurcrafl Cable {2700 D raling) it
Yo Num. w/ poly Jacke! ™ 5.7/ $309 :E: l JU |r:1; mornaui-:; - s309| 3/16 "CCM Cable Clamp (3/16°or 5732 “ Cable)  § 45
Yy * LOF4-50 Andrew Heliax §1 69/n | Explorer-14 & ot 1/4 "CCM Cable Clamp ( 1/4 * Gable) $ 55
%" LDF5-50 Andrew Heliax 1 $399/tt | OK710 30740 mir Add-On-Kit 1 $79] 40m-33.el 40-mir Beam R et Thiibie (s dl $ 45
Seloct Connectt. > below V25 2-mir Base Vertical $40| 40m-4 4-¢l 40-mir Beam s64g | 1/4°TH Thimbla (ins ail3lzes) : 3655
T——— = —1 THSMK2S Broad Band 5-¢l friband Beam  $3891 2m-13LBA 13-4l 2-mir Beam s79| 3/BEE (3/8 Eye &Eye =LTrrﬂDuLh_'-* 5;9"'
HARDLINE & HELIAX ™ CONNECTORS THIDAS 7+ Triband Besm sa36] 2m-14C 14-¢1 2-mir Satelhte Antenna sog| 3/8°EJ (3/B" Eye & Jaw Tumbuckle g
Cable Type UHF FMLIUHF MALEIN FMLIN MALE THIJAS 3-@1 Triband Beam $18¢] 2m-16LBX NEW: 16-el 2-mir Beam $99 "'_? _ff ”-_;_ Eye & Eye Turnbuckle) S:i ‘.?:u
% Alom 19, THZMK3S 2-¢f Triband Beam $175| 2m-22C NEW-22-el 2-mir Satelite Antenna sng| 2RI/ Eye & Jaw Turnbuckie) 51; .\qj
R el 205BAS 5-¢! 20-mir Beam $34€| 432-30LBXNEW-30-¢l-432 MHZ Antenna $99| 3/16” Prettymed Guy g :? o
% Holiax ™ $49 155BAS 5.8 15.mir Bear $19¢| 435 18C 435 MHz Satellite Antenna W/CS 2 51167 14 Freimad Suyang - $14 05
T 1058A5 5-¢1 10-mir Beam $12¢| 432-16L8 16-¢1 432 MHz Beam s64| O '[';J"‘ 4 "Iﬁf"l f::‘}':-:":;‘ 1‘{"'-,‘[;:“” o
AMPHENOL CONNE 204BAS 4-¢1 20-mir Beam $25¢ —1 "”"'"“”“'”'tu e ; i
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COMMUNICATIONS EQUIPMENT SALE!

KENWOOD

ICOM IC-751A LIST PRICE $1399
CALL FOR SPECIAL SALE PRICE!

ICOM IC-745 LIST PRICE 5999
CALL FOR SPECIAL SALE PRICE!

IC-27A, IC-27H,

IC-37A, IC-47A

All Now Available

Call For Special Sale Prices!
Save $$%!

T5-9305 LIST PRICE $1799
CALL FOR SPECIAL SALE PRICE!

T5-4305 LIST PRICE $899.95
CALL FOR SPECIAL SALE PRICE!

TW-4000A

With FREE VSI Voice
Synthesizer and MA-4000
Dual-Band Antenna

Only $599.95 Save $85

FT-757GX LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-726R LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-209RH

NEW High Tech
2mtr HT

5 Watt Output
NOW IN STOCK
CALL FOR YOUR
SPECIAL PRICE

TEN-TEC

CORSAIR List $1169
SALE PRICE $999!

NEW 3KW Amplifier

Model 425 Titan

List $2495

CALL FOR SPECIAL PRICE

TEN-TEC
New 2M HT
Full Featured!
List $319
Sale $279.95!

4229 2KW Tuner Kit $189.95!

m : .

SALE!
NEW RTTY/CW COMPUTER|
INTERFACES

A

® (npul Voltage 105 125 VAC Outpul 13 AVDC = 0%V
® Fully Electroncally Reguiated — Smy Maumum Rpple
® Cutrent | wmiting & Crowbar Proftecton Cocurts

ST142 2m H.T. $249
IC-271A/H 2 mirs TM-211A/411A e S SM.E . ST222 220 MHz H.T..$279
::C—:?Tg 70 cé" . 25 Watt FM Mobile CRI-200 List $299 SALE $269.95! ST442 440 MHz TJT i %
ca i e:;' ;: :;Elq::;n;::-l Call For Your Special Price L5202 2m SSB/FM H.T......
A
CWRE850 KDK FM2033
RTTYICW List $339.95 Sale $299.95
L?e?vzg; HT TR _
:
For Ca,-‘,u Q
e -
pe:ou, List $999 SALE §749.95! * . g
Price . Sneroo m”ﬁ‘:ng"sﬁw?!sa 100ASA $169995 | 1OKYO HY-POWER AMPLIFIERS
e/ CWRBTS0 62995 MPT $2190 05 e i
r 30V 2m Amp 2-30 FM 5% 95
PRI i 's‘i‘s’&k'& 3avevs | Hi32v 2m atmode Amp 230 7500
DSKID0D 51049 95 3640 95 HLAZYV ?m Amp & Proamp 10-80 139 95
ARQ1000 364095 KG 12 316995 | i 160V 2m Amp & Proamp 210.160 28895
HL20U 440450 MHz Amp 220 a8 95
ASTRON POWER SUPPLIES HLBOU 430-440 MHz Amp 10-80 319 00
“M;thlFE'.ER Heavy Duly - High Quaslity - Rugged - Asliable

K2 Kantronics

® M Senes With Meter — A Senies Withou! Metes ‘C,:_L L?F:;fggl::g}fg m{]c;;'
B1016 Wosel | Com Amps | IC5Ampa Price it o $2'19. s = 53
4 ) " . =
$249 5 ' a || MP20 $129  MP-64 51
] ic u VIC-20 MBA Tex1 $79 C-64 MBA Tex!. . § ] PTPT 5 e I
. 16 } i . Ant & A i | = hd
Model  Band Pre  input Outpul DG Saie 16 @ .:; s‘lls.llsghrﬂin niennas & Accessories il sz
ArDs ] 1w W MDA 1249 ] ‘;: :.‘,.'; ™ i
ik | t W LAY A 51 1 -
o iy PN oW 2TA. 5380 n 0 7 !
fos M ow O DA 3159
) ™ W 160w 20A 3249 The Imerface Reg. $169.95 Sale 5129.95
B o (e e The Interface || Reg. 5269 95 Sale $239 95
X ow [E 104 1
3 ves  IOW  1XOW  J0A  §299 2028 Noise Bridge $50.95 | Apple Amior
: 0 i Tw ow B s 250 2KW Oil Load $3595 |  SofUMamtext . $139 VIC-20 Hamsoh .. 48
DINION 440 N W 0w JDA 5289 422 Keyer/Paddle .$89.95 VIC-20 Amior Soft. 89 Hamilexi VIC-20 ... 99
901 300W Tuner $59.95 Model 64 Hamiex! Model 64 99

AC 1 Remote Contiol Tor Mitege Amplitiers (+1] 941C 300 W Tuner . $89.
MP 1 and MP.2 Pash Nasding Watimeles ™ MODEL RS-50A 989 Deluxe 2KW $299 95 Amior 3"' : Atari Hamsofl.. :

Te

More Details? CHECK —OFF Page 160

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 ® Plano, Texas 75074
Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM

Telephone
(214) 422-7306
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single conthgl unit with dual scale indicator;
single, eight-wke control cable interconnect®;
and will easily hafidle a 50 pound balanced
antenna arrayan

Oné Bo'tor,
One Controller,
One Installation

The DRTO Dual Axis Antenna ROtOr System Call or Write for More Information,

Dealer Inquiries Invited

A New Concept in Drive Systems 19128 Industrial Blvd.

N IES— |3 =[= & iver,
DYNETIC D7 STEMD  §ie s 0 ss

‘not included

O
—
(L
O
LL]
1
e

w157

SPECTRUM ANALYZER

1S-1010/UPM 84 Analyzer for 10

r..p ™ {1 Mhzto44 GHzin B bands; 20 KHz
\l L resolution @ 3 db points. Dis-
ee ” persion: 0.5-25 Mhz above 55

mrpope MHz; 0-60 db IF attenuation in 6
db steps. With SADPT CRT; re-
]O ‘.’ ®l| quires 115230  VAC
17.3x19.5x 26, 180 Ibs sh
Used-reparable . S42& . $265
ACCESSORY KIT including filters, attenvators, and
adapters wisel purchase $85
TRANSIT CASE..$15 MANUAL, partial repro ... $15
R-1420 UHF RECEIVER, 30-300 MHz AM-FM-CW in
Iwo bands; selectable 20 or 300 KHz bandwidth
Same as CEl 905A. 3.5x19x15, 25 Ibs sh
Used-reparable wi/repro book S405 $395
Prices F 0 B. Lima, 0. « VISA, MASTERCARD Accepted
Allow for Shipping « Send for New FREE CATALOG '85

g ]
service and antenna Installation.

a ROHN “Fold-Over” Tower is your Address Dept HR = Phone. 419/227-6573

besf buy. Your safety comes first with

“FOId'Over." FOI‘ complete deta"s wrne 1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802
» 158

Custom Mailing Lisis on Labels! \
Amateur Radio Operator NAMES
Custom hists compiled to your specifications
* Geographic by ZIP and/or State
* By License Issue or Expiration Date
Self stick 1x3 labels
Total List 453,000 Price: $25/Thousand

Buckmaster Publishing .~ 188

Whitehall
\ Minetal VA 23117 US A 703) 894.5777 J

WP e | BERAD L Wy R W PR ™ NETOE |
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ham radio w
TECHNIQUES /v o7’

It may be too early in the year to
start working on your antenna, but it's
not too soon to start thinking about in-
teresting antenna designs! Here's a
good one for you.

the “K3ZVH Special”
for 40 through 10 meters

This antenna design came to me via
Jack Walker, VE4DS, who got the in-
formation from J.A. Hutcheson,
K3ZVH, who has a summer home in
Selkirk, Manitoba, where Jack lives.
The antenna covers 40, 30, 20, 15, and
10 meters, and provides a low value of
SWR on each band (fig. 1). It is a
"“fat,” center-fed, broadband dipole.
Old Timers may find a tear in their eyes
as it brings back memories of the old

cage antenna, so popular in the early
1920’'s. This design, however, works
on a different principle.

The overall length of the antenna is
85 feet (25.9 meters) and cage diam-
eter is 2 feet (0.61 meter}. The anten-
na is fed at the center with a 300-ohm,
two-wire line. VE4DS uses open-wire
"ladder” line and K3ZVH uses good-
quality 300-ohm transmitting ribbon
line. Line length is not critical. A 4-to-1
balun provides a good match to a
50-ohm coaxial line.

building the antenna

The antenna is built of No. 16
enamel wire; the hoops are made of
aluminum TV ground wire bent into a

INSULATOR (TYpP.)

‘(25.9m)
8 WIRES IN CAGE
/ —Z

|

/ . 7 . — -
- [ 1 [ [
1] | 1\

X7 A N

=

AP

8 WIRES EQUIDISTANT ON HOOP.
HELD IN POSITION WITH TIE WIRES
(FIVE LOOPS FOR EACH HALF

OF THE ANTENNA).

fig. 1. The K3ZVH “fat dipole” for 40 through 10 meters.

- 300 OHM OPEN WIRE LINE TO

N7 AW o

STATION AND 4-TO-1 BALUN.

circle. The ends of the hoops are
joined by a short piece of copper
tubing, which is used as a compression
sleeve. The wires are attached to the
hoops by small pieces of copper wire
twisted around the joint.

The assembly can be quite unwieldy
unless it is strung out in a line under
tension, preferably slung between two
low supports. (It would be logical to
string one wire of the cages between
the supports and then build the rest of
the cage around that wire.) The wires
are spaced equidistant around the
loops, and the tie-wires are wrapped
with electrical tape after the assembly
is finished. Because it doesn’t seem to
matter whether electrical contact is
made between the loops and the an-
tenna wires, no effort was made to
make such a connection.

For lowest SWR (usually required
with a solid-state transmitter), a sim-
ple antenna matching unit is placed at
the transmitter. If the transmitter can
work into an SWR as high as 2:1, no
tuner is required.

some thoughts on
the K3ZVH antenna

It would be interesting to run an
SWR plot of this antenna over the
spectrum from 5 MHz to 30 MHz.
Because of the ‘‘fat”’ design, | would
think that impedance excursions from
a mean value would be modest and the
antenna might qualify for operation
over the whole frequency range. Many
military “’broadband’’ antennas are
built in this fashion. If any reader of
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Lz

-3 VL YL
INSULATOR (TYP.)
design
¥ A a
(MHz) leat meters foet melers
15 6685 20.38 %71 509
a6 65.00 19.81 16.25 495
e 6157 arr 15.39 4.89
4.0 5850 17.a3 14.62 446

antenna wire sire: 14 AWG

Ly, Lp. Ly dismeter = 2 inches (5 cm)

fall coile are close wound)
35 Loky = 365 tums. Ly = 4.8 tums
38 Lyly = 35.0 twns, Ly = 4.7 tumns
I8 Lylz = 340 tums, Ly = 4.6 turng
40 Lyly = 32.5 turne. Ly = 4.4 turne

£3--

fig. 2. Compact dipole design for 80 meters.

plate voltage

cathode voltage
zero-signal plate current
single tone plate current
two-tone plate current
single-tone grid current
two-tone grid current

3rd-order IMD products
single tone drive power
filament voltage
filament current
input capacitance
output capacitance

useful power output (CW or PEP)

table 1. Characteristics and operating parameters of the EIMAC 3CX1200A7.

3600 volts
3.4 volts
220 mA
700 mA
500 mA
215 mA
130 mA

1750 watts
-34 dB
108 watts
7.5 VAC

21 amperes
20 pF
0.2 pF

cooling: 30 CFM at 0.5 inch/water (anode to base)
{cooling air must be supplied to base)
Note: Zener bias derived from four G.E. 1N5062 diodes in series, forward biased, or Motorola 1N4549.

this columnh would care to make a
frequency-sweep of this design, I'd be
happy to hear about the results.

the 80-meter
compact dipole

In my February column | described
a half-size 160-meter dipole for those
unfortunate hams who do not live on
200 acres atop a high hill. The same
technique can be used to make a com-
pact 80-meter dipole that will give a
good account of itself (fig. 2). This
dipole is only about 65 feet (19.8
meters) long and has a bandwidth of
about 50 kHz where the VSWR is less
than 2:1. Antenna length is a com-
promise between efficiency and band-
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width and the same truths that apply
to the 160-meter antenna shown last
month apply to this antenna: a loaded
antenna can be just about any length,
but the tradeoffs must be accepted.
This design is a good compromise, and
| recommend it.

Three coils are needed — two load-
ing coils to be placed in the flattop and
an impedance matching coil placed
across the feedpoint. A balun is not re-
quired and the antenna is fed directly
from a 50-ohm coax line.

adjusting the antenna

Once the antenna has been built, it
is erected in place, but at a low eleva-
tion so that a dip-meter can be coupled

fig. 3. The new EIMAC 3CX1200A7 high-u
power triode.

to the matching coil, L3. The end sec-
tions are trimmed equally until reso-
nance is established for low-end
(3.5-3.7 MHz) or high-end (3.8-4 MHz)
operation. The feedline is removed for
this adjustment.

When antenna resonance is estab-
lished, the antenna is pulled up to its
final position and SWR measurements
are made across the frequency band
of operation. Matching coil L3 is ad-
justed, a quarter-turn at a time, for the
lowest SWR on the feedline at the fre-
quency of antenna resonance. Refer to
the discussion of the 160-meter anten-
na in my February column for details
of the loading and matching coil con-
struction and installation.

the new EIMAC 3CX1200A7
power triode

In recent months Varian EIMAC has
released data on a new tube of interest
to Radio Amateurs — the 3CX1200A7
(fig. 3). For Old Timers, | can say itis
the ““Son of 3-1000Z.” For new-
comers, it is a 1200-watt dissipation,



high-x power triode intended for cath-
ode driven, linear amplifier service. The
tube is very compact, being only 6
inches (15.3 cm) high and 2-5/8 inches
(6.7 cm) in diameter. The tube is air-
cooled and is rated for full input to 110
MHz.

The characteristics and typical oper-
ating parameters of the 3CX1200A7
are listed in table 1.

Using the 3CX1200A7

The 3CX1200A7 is well-suited for
linear amplifier service because it pro-
vides maximum FCC-rated power out-
put at a drive level compatible with to-
day’s modern solid-state exciter.

A representative circuit for the
3CX1200A7 in linear service is shown
in fig. 4. This is a cathode-driven,
grounded-grid configuration. A 7-L
network output circuit is chosen for
maximum harmonic attenuation and a
w-network input circuit is used to pro-
vide a good match between the exciter
and the amplifier (tables 2 and 3).
Current metering is done in the return
leads to the power supply so no
high voltage appears on the meter
movements.

Standby and operating bias voltages
are provided in the grid-filament return
circuit. Operating bias is set by a Zener
diode to approximately + 3.4 volts.
The resting plate current is determined
by the value of zener bias. With no
bias, at a plate potential of about 3600
volts, resting plate current is.nearly 250
mA, so a small value of bias lowers the
current and reduces plate dissipation.
For standby, additional cathode bias is
added in the form of a 10k resistor to
reduce the current to a very low value.
The resistor is shorted out by contacts
on the VOX relay.

A 50-ohm wirewound resistor from
the negative side of the plate supply
to ground makes certain that the nega-
tive terminal does not rise to the value
of the plate voltage if the positive side
of the supply is accidentally shorted to
ground.

Two reverse-connected diodes are
shunted across the safety resistor to
limit any transient surges under a
shorted condition that might cause

Parts list, 3CX1200A7 amplifier.

mica type.

item description

c1,c2 see table 2

C3,C4 see table 3

CR1 10 volt, 50 watt zener diode

J1,42 coaxial chassis connector (SO-239 or equivalent)

J3 high voltage connector

M 0-10 volt iron-vane type AC meter (RMS responding)

M1 0-1 ampere DC

M2 0-500 mA DC

PC three 100-ohm, 2-watt resistors in parallel shunted by 3 turns No.
14 AWG, 0.5-inch diameter, 0.75-inch Jong. Coil may be wound
around one resistor.

RFC1 50 uH. 14 bifilar turns No. 10 AWG enamelled wire wound on ferrite
core 5 inches long, 0.5-inch diameter (Indiana General CF503 or
equivalent)

RFC2 100 uH, 1 ampere DC; 112 turns No. 26 AWG space wound on 1-inch
ceramic or teflon form 6 inches long. Series-resonant at 24.5 MHz
with terminals shorted (B&W 800A, or equivalent)

T1 7.5 volts at 21 amperes, tapped primary

™ time delay relay (3 seconds) Amperite 115-NO3

Note: All capacitors other than C1 through C4 are 0.01 uF, 600 volt. Capacitors are

band C1 (pF)
160 3300
80 1700
40 900
20 440
15 300
10 220

table 2. Cathode circuit component values with an R¢ of 60 ohms.

C2(pF) L1 [xH)
3100 3.53
1670 1.90

840 0.96
417 0.47
275 0.32
205 0.23

Ham Radio Bookstore, Greenville, NH 03048.

table 3. Plate circuit compaonent values with an R, of 2750 ohms.

band C3 (pF) C4 (pF) L2 (uH} L3 (uH)
160 330 1550 33.0 11.2
80 165 775 16.5 5.6
40 80 385 8.2 2.7
20 40 190 4.1 1.4
15 27 130 2.7 0.9
10 20 100 2.0 0.7

Note: Data on plate circuit design can be found in the 22nd edition of the Radio Handbook, available from

wiring insulation breakdown or meter
damage. A resistor across the zener
diode provides a constant load for it
and prevents cathode voltage from
soaring if the zener safety fuse shouid
open.

A 10-ohm, 50-watt resistor is placed
in series with the B-plus lead to the
plate RF choke. The resistor serves as
a low-Q VHF choke to suppress har-
monic currents in the power lead and
also protects the tube and associated
circuitry in case of a flash-over in the

tube or plate circuit. The considerable
amount of energy stored in the power
supply filter capacitor is instantaneous-
ly “dumped’’ into the amplifier in the
unlikely event of a flash-over, and
much of this destructive energy is
dissipated in the resistor.

the step-start circuit

The resistance of the thoriated
tungsten filament of the 3CX1200A7,
when cold, is about one-tenth its value
at operating temperature. As a result,
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3CXIZ00AT
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0.01
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0w 3 Except as indicaled, decimal
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tarady (. F); ofhers are in picolsr
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& & b= 1,000 M = 1,000,000
1T VAC

fig. 4. Schematic, high-power amplifier using EIMAC 3CX1200A7 tube.

SYNTHESIZED
SIGNAL GENERATOR

T

MODEL

SG-100F

MADE N $429.95
Usa

delivered

e 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 » Qut-
put adjustable from 5-500 mV at 50 Ohms
* (Operates on 12 Vdc @ 2 Amp »
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 » 105

a filament inrush current as high as 210
amperes may occur for a fraction of a
second. It is good commercial practice
to limit filament inrush current as this
powerful surge can warp or otherwise
strain the filament structure of the
tube. This design incorporates a sim-
ple inrush time delay (TD) protection
circuit that applies reduced voltage to
the tube fitament for a short period,
then allows application of full voltage
when the filament has had a chance
to warm up a bit. Total time delay is
only a matter of seconds, and is a wise
precaution because the circuitry costs
but a fraction of a replacement tube!

safety factors

It's a good idea to use a filament
transformer having a primary winding
tapped for various line voltages. A fila-
ment voltmeter can provide the opera-
tor with a close check on voltage,
which should be held to +5 percent
of the nominal value of 7.5 volts.

Complete, detailed information on
the design and construction of high-
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power amplifiers of this type can be
found in the 22nd edition of the Radio
Handbook, available from Ham
Radio’s Bookstore, Greenville, New
Hampshire 03048.

radio tube closeout

Edlie Electronics is closing out their
surplus tube department. Their 1985
catalog lists over 550 types of receiving
tubes at two for a dollar, ten for $3.95,
and 50 for $15. All have been tested,
but are sold “'as is” with no guarantee.
Most are boxed.

For details, contact Edlie Electronics,
2700 Hempstead Turnpike, Levittown,
New York 11756 (516-735-3330).

list of EME (moonbounce)
stations

A complete list of U.S. and overseas
VHF moonbounce stations is now
available. For a copy, send five first-
class postage stamps to me at EIMAC,
301 Industrial Way, San Carlos,
California 94070 U.S.A.

ham radio

INCREDIBLE CODE!!

Learn the International Morse Code
by the patented

""WORD-METHOD"

BOOKS

CARDS .

VISUAL AIDS .
. GIMMICKS

Just listen and learn! the ““WORD METHOD""

is based on the latest scientific and psycho-
logical techniques. You can zoom ‘gasl 13 WPM

in less than HALF THE USUAL TIME!! *
The kit contains two cassetie tapes, over TWO
HOURS of unique instruction by internationally
famed educator Russ Farnsworth. Complete
satisfaction guaranteed.

Available at local Electronic Dealers, or send
check or money order for $18.50 plus $1.50
for postage and handling to:

EPSILON RECORDS
P.O. Box 71581
New Orieans, LA 70172

SAY
YOU SAW
ITIN
ham radio!




SIX BAND

NEW VERTICAL

ANTENNA

Model AV-25

NO TRAP VERTICAL
for 80, 40, 30, 20, 15, 10
meters.

e $1095°

|
UPS SHIPPING
& HANDLING
ADD $14

® Only 25 ft. high

» Three paraliel
vertical elements

® Rugged steal
tubing

e Direct feed with
52 ohm coax, low
SWIR

* Broad band

e Capacity loaded,
top and sides

e Only one coil. high
in 80 M element

e Also available for
commercial
frequencies.

4'%" DIA,
SPACERS

AR-25 Radial
System for AV-25
antenna. Four
multiwire radials
that are resonant
on each of the si
bands. $21.50

hi%l tech

HERO* robots and
robotics training

A trustworthy guide to what's new in electronics and computers.

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 informa-
tion to help make your buying decisions easy. If you've never tried kit-
building, you have an absorbing new experience in store as you create
products you'll take pride in.

Heathkit’
Heath
Company

If coupon is missing, write Heath Company,
Dept. 122-272, Benton Harbor, Michigan 49022

Mail to: Heath Company, Dept. 122-272
Benton Harbor, Michigan 49022

Please send me my FREE HEATHKIT CATALOG.

Name

Address

City State —Zip

Heaihkil products are also displayed, sold and serviced at 64 Heathkit Electronic
Centers nationwide. Consull telephone directory whita pages for location OPma!ao
by Veritechnology Electronics Corporation, a wholly-owned subsidiary of Zenith
Elactronics Corporstion CL-77BD

w161
March 1985 [l 87



N EuConInn

—— o — -

type batteries, or a special higher voltage Ni-Cd pack can be
purchased as an option. The special VXO and RIT circuits add
flexibility to the 5 kHz step synthesizer to provide continuous
tuning for Upper or Lower SSB. High (2.5 W PEP) or Low (0.5 W

Single-sideband really works in nonrepeater situations and has
over 5 times the battery life per battery charge according to the
engineers who developed the LS-202A. The slide-on, locking SANT Ec
battery pack can contain either NI-Cd ‘AA’ cells or ‘AA' alkaline-
()]

PEP) is selectable by a switch. Lighted receive ‘S-Meter" with Technical Talk
Transmit battery level display and thumb-wheel switch lighting
make using the LS-202A more comfortable. SPECIFICATIONS SSBIFM
FM mode is still the FUN MODE to many people, and the LS-202A ;m:i‘“lr“ ;4&0021-147-993:";42
| " ynthesizer z Steps +
works all the repeater frequencies 'lrom 1{4 to 148 MHz with the Modes USB (A3J), LS8 (AJ), FM
normal = 600 kHz offset. Good, crisp audio comes from the Voltage Range  6-12VDC
internal mic, and there is the capability of using an external Current Drain 30 mA RX Standby
speaker mic of the popular variety. 750 mA TX Peak
Power Output 25WPEP(9V)
Santec and SSB simply just got better. See one today at your 3.5W PEP (10.8 V)
Santec dealer. Recelver 2.4 kHz (-6 dB) SSB
Bandwidth 15 kHz (-8 dB) FM
Sensitivity 0.25 uV (12 dB SIN)
SINAD
IF Frequencies  10.895 MHz SSB, 10.695
MHz and 0.455 MHz FM
Spurious -60dB

—

WELZ CORP.

THE WELZ CORPORATION LINE OF STATION ACCESSORIES S PERIOR ACCEASORIES

WELZ speclalizes in WATTS. Measuring Watts and switching Watts, radiating Watts and dissipating Watts is what the
WELZ line of winnaers is all aboul. Welz is the source for top quality, superior performing, alfordable products to
compliment your mainframe radio equipment from any source. Increase the versatility of your measuring capability with
WELZ WIDE-Z Sensor (TM) power and V.5.W.R. meters, precision 50 ohm terminations. Conserve your coax dollars with
the dual Band Diamond Antennas for 144/430-440 MHz for base and mobile applications. Welz dual band duplexers let
you leed two antennas on two different bands with one feed line with no switching or two transmitters onto one dual band
antenna simultaneously. WELZ has wattmeters and V.S.W.R. bridges from 200 mW to 2000 Watts from 500 kHz to 500 MHz
frequency range. When you need to measure in RF Watts WELZ has a winner for you. The full line of Wattmeters ‘

encompasses many different models, some of which are shown In this family portrait. In addition to both in-line and

terminating type watimeters the WELZ line of Winners includes several high quality dummy loads for testing and tuning
applications requiring precision 50 Ohm terminations. Frequency ranges of the WELZ loads are typically wider than

similarly priced items from other sources. WELZ has winners in the economy circle also. The

performance value of the economy line of Wattmeters from WELZ Is really superior. The

instruments from WELZ are extremely well bullt and very sasy to view. The portable units

such as the SP-10x and the SP-380 provide reliable service in the field as well as in the fixed

station. Send QSL type cerd for complete catalog of WELZ products.

2000 Avenue G, Suite 800, Plano, Texas 75074
Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL




Quality Value Performance

KDK presents THREE NEW MODELS to join the FM-2033. Now ONLY
KDK has One model for each of the amateur bands from 50 MHz to 440
MHz. The FM-6033 for 50 MHz is an FM radio for the 6-meter FM
enthusiast. The FM-4033 is the 220 MHz radio just about everybody has
been waiting for, and the FM-7033 is the 440 MHz UHF band model. All 440 MHz
of these fine radios are models of simplicity of operation, One-hand
single-knob tuning and memory recall provide the most convenient
method of operating FM mobile. All models have automatic recall of
the repeater offset from memory, subaudible tone encoders standard,
small size for easy mounting (but big enough to be comfortable to use). |
The KDK FM-2033 (2M) and FM-4033 (220 MHz) are both a full 25 watts 220 MHz |__
output. The FM-6033 (6M) and FM-7033 (440 MHz) are 10 + watts output. [
KDK radios are the most value-packed line of FM mobiles around. See
your local KDK dealer and compare price and performance. You will be
very glad you bought a KDK.

144 MHz

NOW ALL KDK MODELS HAVE
THE ENCOMM TWO-YEAR
EXTENDED SERVICE PERIOD
IN ADDITION TO THE 90-DAY
LIMITED WARRANTY. 50 MHz

220 MHz - 25W

T a—
« THL CORP.
The helpful line of handsome products.

The THL line of amplifiers, pre-amps, antenna couplers and transceivers provides a broad line of solutions to help solve lite's problems of needing
*“just a little more.” Whatever it might be, look to THL helpful products to aid in solving the problem. THL can make your signal stronger, your raceiving
better and can make your HF transmitter happier with the match to the antenna. THL amplifies to a level of 160 Watts on VHF and 90 Watls on UHF,
Using THL amplifiers, handy radios can talk like mobiles with low power input models .

which provide 30, 100 or 180 Watts of outpul. Models for 10-14 Walls inpul power or 25

Walt output mobiles are available.

The THL line of antenna couplers provides line quality hand crafted hing ks lor
both low pawer applications and larger power amplifiers running the legal limit. The THL antenna coupler
sutios has full features like bullt-in sntenna switching for changing antennas or by-passing the coupler
and an accurate V.S.W.R/p output indicator on all models. Sturdy tion and honestly rated
components and maks the THL series of tuners your best cholcs.

THL has introduced a unique 440 MHz handheld product, the MICRO-7 utility transcelver. This

can ba on the air for less than you would ever guess. THL now has 1 dB GAS-FET pre-amplifier
for the 2 m and the 70 cm bands. See your THL dealer for detalis.
~Pul The Helpful Line to work helping you. Drop us a QSL type card with your nama and address for a

=n

=
v
11 SS

s

Boltom row: HL-180V25 25W in 150W out 2m ® HL-180V - 3 or 10W In for 160W out 2m ® HL-80U 10W in 80W out UHF = HC-2000
2ZKW ant tuner @ S d Row: HL-110 3 or 10W in 100W out 2m @ HL-82V 10 in 80W out 2m @ HL-45U 10W in 45W oul

UHF ® HC-400 200W antenna tuner and VSWR Power Meter @ Third Row: HL-30V economy HT amp 3W in 30W out 2m & HL-32V
3W in 15 or 30W out 2m SSB or FM portables ® HL-20U .2 or 3W n 20W out UHF @ HC-200 the Economy-With-Quality HF antenna
tuner, An HRA2 GAS-FET preamp sits atop the HC-200 @ Also shown is the MICRO-7 Utility UHF transceiver and headset.

2000 Avenue G, Suite B0O, Plano, Texas 75074
Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL



At high power a hot an-
tenna rod is a sure sign that
power is going to waste. At
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 Kulrod®
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

()

1)
|
1Y

f
§
I

conductivity. Thin layers
of nickel and chrome pro-
tect the copper from cor-
rosion and provide a sleck
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.)

rsen Antennas

The Amateur’s Professional

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

LARSEN® KULROD™ AND KULDUCKIE® ARE REGISTEREL
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w164

7 MILLION TUBES

FREE CATALOG

Includes all Current, Obsolete, An-
tique, Hard-To-Find Receiving,
Broadcast, Industrial, Radio/TV
types. LOWEST PRICES, Major
Brands, In Stock.

UNITY Electronics Dept. H

P.0. Box 213
Elizabeth, NJ 07206

» 176

8 POLE CRYSTAL FILTERS FOR

KENWOOD, ICOM, AND YAESU RADIOS

KENWOOD

2 1 kHz SSB for 75-930 or 75-830 malched set $149.99
400 Hz CW for TS.930 or TS-830 malched set $149.99
2 1 WMz 558 tail end IF cascade kit (B extra poles) for the

15-430, 15120 ang T5-130 $79.00
2.1 kHz B pole xtal filter for the R-1000 $12900
2 1 kHz B pole xtal fiter lor the R-2000 $139.00
400 Hz CW (B pole) =tal filter foe the R-2000 $99 00
15-930 NEW FM KIT True tm, xmit & rcv. 30 walts, ¥
better than 2 uv sensitivity Wired and tesied $139 00
ICOM

2 1 kHz 558 and 400 Hz CW B pole xtal filter tor the
IC-730, 740, 745, R70 and R71 radios $99 00
YAESU

2 1 kHz SSB B pole xtal e lor the FT-980 Fiter for
F1-757 available soon $99.00
ICOM, Kenwood newsietters 1 year $9.00 US (512 lirst class
mail) $13 eisewhere. SASE for details + 165

When ordenng please specity radio and crystal hiter ordered
Piease add $3 for shupping and handing USA, $5 air mail, COD
add $1.75, $10 overseas. FL residents add 5% sales tax

INTERNATIONAL RADIO, INC.

1532 SE Village Green Dr.

Port St. Lucie, FL 33452
(305) 335-5545

JRS
Distributors

646 W. Market Street
York, PA 17404
(717) 854-8624

Friendly

Personalized Service

Full Line of
Amateur Radio Equipment.
Factory Authorized

Kenwood and ICOM dealer.
Call us today

Jim, K3JFL Jean K30AU
Dale, KA3KOL w130




get on 6 meters —
the inexpensive way

Converting the
CRT-1/CPRC-26

The CRT-1/CPRC-26 radio set shown in fig. 1is an
ideal unit for low cost, multichannel 6-meter FM opera-
tion. A Canadian-designed and manufactured six-
channel, crystal-controlled receiver-transmitter, it
covers the 47.0 to 55.4 MHz frequency range with a
power output of 300 milliwatts. The receiver’s sensi-
tivity is 2 microvolts; its deviation is approximately 15
kHz. All that's necessary to make the CRT-1/CPRC-26
operational is a power supply and the Canadian version
of the U.S. Military H-33/PT Handset. You can even
modify the basic unit described in this article to include

fig. 1. The CRT-1/CPRC-26 radio set represents an easy way
of "getting on” 6 meters.

speech limiting, squelch circuitry, and provisions for
loudspeaker operation.

theory of operation

Figure 2 shows a block diagram of the radio set.
Incoming signals are amplified in the RF amplifier, V7,
and applied to the mixer, V8, along with the output
of the crystal oscillator, V4, to produce an IF of 4.3
MHz. The crystal frequency equals the frequency of
operation minus 4.3 MHz. The IF signal is then ampli-
fied through four identical IF amplifier stages and fed
to the limiter, V10. The signal is then routed through
the audio discriminator to the audio amplifier, V6, and
to the earphone element of the handset via the out-
put transformer, T1.

Audio input from the microphone element of the
handset is applied through the microphone trans-
former, T2, to the modulator, V3. The amplified audio
is next fed to the master oscillator, V2, via the master
oscillator coil. The audio input varies the frequency
of the master oscillator to produce direct FM. The out-
put from the master oscillator, V2, is then applied to
the power amplifier, V1, and routed to the antenna
via the output tuning network.

Because the master oscillator is essentially a VFO,
some method is needed to ensure that the transmitter
frequency tracks the receiver frequency. Therefore,
the output from the mixer, V8, is fed to the AFC
amplifier, V5, during transmit, through the AFC dis-
criminator to the master oscillator, V2, via voltage
dividers R5 and R6. In effect, output from the crystal
oscillator, V4, provides transmitter frequency control.

power supply

The power supply for the radio set consists of an
inverter for high and low B + and a simple + 1.4-volt

By Mark Starin, KB1KJ, 457 Varney Street,
Manchester, New Hampshire 03102
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ANTENNA

va

RF AMPLIFIER

vio

HEADSET
'PHONES'

LIMITER aupi0
AuDIO
DISCRIMINATOR pmpLiFIER

CRYSTAL
OSCILLATOR

\-—- -F AMPLIFIERS

(®) Receiver SECTiON

ve

vi
v3 vz '\
MICROPHONE 7 zg : :>_——Q l/

MICROPHONE MODULATOR MASTER POWER
R OSCILLATOR
TRANSFORME! AMPLIEIER

TRANSMITTER SECTION

fig. 2. The CRT-1/CPRC-26 radio set block diagram (A) receiver section, (B} transmitter section, and (C) AFC loop.

MIXER Vs
AFC
AMPLIFIER
ANTENNA
AFC
DISCRIMINATOR
VOLTAGE
DIVIDERS
va
MASTER
OSCILLATOR
©) arc Loop

filament regulator board. Bias is supplied by two
+1.5-volt N cells connected in series and mounted on
the filament regulator board. Both the inverter and the
filament regulator board fit inside the battery box,
which attaches to the rear of the radio set. A
schematic of the filament regulator circuit is shown
in fig. 3.

The inverter can be either bought or built. A surplus
transistorized inverter module, P/N 522-1091-004, is
available from Fair Radio Sales Company, Inc., (see
fig. 4). The only disadvantage of this choice is that
unless the inverter is modified, a + 24-volt DC power
source will be needed. This might prove to be a prob-
lem for anyone operating from a typical automobile.
A schematic diagram for this circuit is shown in fig.
5. With + 13.8 volts power applied to U1, the input
regulator circuit, R1, is adjusted until the output
voltage present at C3 is + 140 volts maximum. This
occurs when Q1 and Q2 are biased into oscillation by
R3 and R4, which produces high-voltage AC at the
secondary of transformer T1. This AC voltage is recti-
fied by CR1, filtered by C3, and applied to the input
of the U2 output regulator circuit. Note that the
LM317 is capable of high-voltage regulation provided
the input voltage does not exceed the output voltage
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1.5v 1.8v

R
50
1ow

A

Re O +1.4v
50

+{ ct low CRI
280uF VWV IN40O!

1N40O!

Except as indicated, decimal
values of capacitance are in micro-

(?-1»

13.8v _

farads (;F); others are in picotar-
ads (pF); resistances are in ohms.,

fig. 3. The filament regulator circuit uses a pair of 1N4001s
to meet the 1.4 volt bias requirements.

by more than 40 volts. Therefore, | recommend that
the input regulator be set to produce approximately
130 volts at the input of U2 (approximately +5 volts
to the transistors). CR2 is a 40-volt zener diode that
protects U2 if the input regulator circuit fails. Note
that a simple voltage divider, consisting of R6 and R7,
provides approximately + 45 volts for the receiver and
transmitter.



The + 1.4 volt filament regulator board consists of
a series dropping resistor (two 50-ohm, 10-watt
resistors in parallel), two 1N4001 diodes shunted to
ground, and a filter capacitor. Although there are aiter-
natives that will provide + 1.4 volts for the filaments,
this circuit is especially simple.

The two N cells are another way to provide needed
voltage — in this case, the bias voltage for the receiver

+
o O +ii0V

24v INVERTER LR3

S 3 10k

° ) 1w
——0 +55v

FAIR RADIO SALES CO. | R4

INVERTER S 1ok

(P/N 522-1091-004) /J ew

7

Except as indicated, decimal

values of capacitance are in micro-

farads {u.F); others are in picolar

ads (pF); resistances are in ohms.
= 1,000 = 1,000,000

fig. 4. The inverter module, available from Fair Radio
Sales, requires a +24 volt source of power.

table 1. Alignment procedure.

VTVM channel
2-volt scale, —DC position 1-6

(Insert the probe into
pin 3 of the test socket.}

10-volt scale, +DC position 1-6

{Insert probe into

pin 4 of test socket.
Press PTT (push-to-talk)
switch on handset.)

audio amplifier. The N cells are mounted inside a stan-
dard 9-volt battery holder and secured to the battery
holder with nylon ties. The battery holder is then
mounted on the filament regulator board. Transistors
Q1 and Q2 are mounted on the top of the battery box.
Their placement is not critical; almost any convenient
location on the battery box will probably work satisfac-
torily. The transformer is mounted inside the battery
box on either the left or right side. The filament
reguiator board is also mounted inside the battery box
on the side opposite the transformer. Connections
from the power supply to the radio set are made with
hookup wire wrapped around and soldered to the pins
on the rear panel of the radio set. Heat-shrink tubing
is then placed over these connections. In addition, a
power cable was fabricated using a Radio Shack two-
pin plug and matching jack (P/N 274-201 and 274-202),
12-gauge wire, and battery clips (Radio Shack P/N
270-344). Figure 6 shows the power supply mounted
in the battery box with the power cable attached. The
dimensions of the filament regulator board are 1 inch

adjust indication
C3-C8 maximum
C29-C34 -1 volt

C19-C24 zero indication between

positive and negative peaks

Qi
2N297A

LR3

CR2
q90v

<
<

> 1k S
172w 9

Q2
2N297A

. ™ ut out
O—T-‘ LM3I7

13.8v_ gt’ ::Re L; 7:‘2F
077 s0ov ano 240 ]L sov

SR

T Sk
77

AAA

fig. 5. An inverter can be easily built around two LM317 ICs.

]' W
N u2 out
LM3i7 o +90v
. RE
SR8 o Sk
GND $600 VE S ow
————0 +45v
Lr7
> 10k
2Re <
S50k 12w
/7
777

Extept as indicated, decimal
values of capacitance are in micro-
farads (uF); others are in picofar-
ads (pF); reaistances are in ohms.

k = 1,000 M =1,

UNLESS OTHERWISE INDICATED
ALL RESISTORS 1/4W CARBON

T: STANCOR P-6134
6.3VCT, 1.2A.
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fig. 6. The complete radio set, shown with power supply

and cable, measures 3 x 4.75 x 10.34 inches (7.62 x 12.07 x
26.26 cm).

(25.4 mm) by 2 inches (50.8 mm). The set’s power re-
quirements are as follows:

+ 1.5 volts, 550 mA;
+ 45 volts, 12 mA;
+ 90 volts, 30 mA;
3 volts bias
transmitter:  + 1.5 volts, 850 mA;
+ 45 volts, 8 mA;
+90 volts, 30 mA.

receiver:

alignment

The alignment procedure for the radio set is easy
and does not require elaborate test equipment. A
VTVM and a 5/32-inch color TV tuning wand are
necessary.

First remove the battery box from the rear of the
radio set. Then remove the cover from the receiver-
transmitter chassis. Apply +90, +45, +1.5, and

3.0 volts to the radio set. (Don't forget to connect
a dummy load to the antenna connector on the front
panel.) Install the appropriate crystals for the desired
operating frequencies. Set the OFF/QUIET/LOUD
switch to either the QUIET or LOUD position. Figure
7 shows the radio set adjustment locations. Figure 8
shows the major component locations. Table 1 iden-
tifies the controls and proper indications to be observ-
ed during the alignment procedure.

obtaining materials

The primary source of the CRT-1/CPRC-26 Radio
Set is Fair Radio Sales Co., 1016 East Eureka, Box
1105, Lima, Ohio 45802-1105. Their 1984 catalog price
for the radio set — described as “used”’ — is $12.95.
(The "used’ radio set we bought appeared to be in

94 March 1985

fig. 7. Alignment proceeds smoothly with easy access to the
adjustable components.

fig. 8. Exposed view of radio set with cover removed shows
the location of the major components.



table 2. Spare module color codes and availability.
availability
module name color (1984)
RF amplifier black no
mixer brown no
IF amplifier orange yes
limiter yellow no
audio discnminator light green no
audio amplifier dark green yes
crystal oscillator red yes"*
AFC amplifier dark blue no
AFC discriminator light green no
mo coil white no
modulator grey yes
transformers light blue no
*"RF oscillator” is stamped on the module housing.

like-new condition.) The handset is also available at
$8.95 and the schematic at $1.50. Fair Radio also sells
spare modules at $1.50 each or 10 for $10 (you mix
and match them). The inverter module is available
from Fair Radio Sales for $9.95. Table 2 shows the
color codes for the various spare modules and whether
they were available from Fair Radio in 1984.
Crystals for the radio set are normally CR-52A/U
types that are not currently sold by Fair Radio. We
were fortunate to obtain a complete CK-6/PRC-6
quartz crystal unit set for an AN/PRC-6 that saved us
the expense of buying individual crystals. (This crystal

pack occasionally shows up at flea markets.) However,
third overtone crystals (Type EX, available from Inter-
national Crystal Manufacturing) should also work,
although we haven't tried them.

operation

After installing the power supply, connect +13.8
volts to the battery box rear connection, an antenna
to the front panel mounted BNC connector, and the
handset to the audio connector on the front panel. Set
the OFF/QUIET/LOUD switch to either QUIET or
LOUD. (Note that there is no deviation or microphone
gain control on the radio set.) Because most of your
contacts will probably be with stations operating
narrowband equipment, back away from the micro-
phone element on the handset when transmitting; this
will help to minimize over-deviation.

Any antenna — from a quarter-wave whip to a
multi-element Yagi or quad — can be used with this
radio set. Although the 300 milliwatt output is
definitely in the QRP category, a decent base station
or mobile antenna will provide this little rig with a
reasonable line-of-sight range.
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CALL TOLL FREE FOR QUOTES

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

i Kenwood # Mirage i MFJ i Welz
§ icom i KLM l Astron # Azden
I Bencher § Telex Hygain N Alpha/Delta N Santec
i AEA § Nye Viking Nl Bearcat § KDK

# Kantronics B Larsen

§ Regency # Ameritron

SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

VISA/MASTER CARD

FREE SHIPPING [--c-]
ON MOST RIGS FOR CASH! "

. S.A.S.E. FOR OUR
. “BENCH-TESTED"
USED EQUIPMENT LISTING

MONDAY - SATURDAY
9 AM to 6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)
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TUBES

andIC’s
FAST DELIVERY
LOWEST PRIGES

_QUICK WEATHER PROTECTION PRODUCTS & ANTENNA ACCESSORIES

4 ;gu'@ EE U‘% AT THE DAYTON HAMVE NTION

covers with “Flo Thru™ air vents for humiditly control

PRODUCT & DESCRIPTION MODEL

voni
e - wWhitel call Toll Free (800) 221-5802
Polarolor, mii In-deplh Inventory - Indusirial & Receiving Tubes
Mere are & dogsun psamples
u._m. LNA-DCB
Wire Terminal LNA-DCP 3-400Z $85.00| MRFa55 $19.95
LNA'S - /LNA-DCB
andalso LNA.DCI 3-500Z 85.00| mM2057  15.00
a’“" Converter |4 Uy resistant rubber boot designed to cover the 4CX2508B 60.00| 872A 24.00
eather Bools polarotor-LNA and terminals and also seals tight (i ) 00| ax150A 35.00
b "Flo Thea” enough 1o keep oul bees, birds or homels. Venled to 5728 53 .
with "Flo Thru® air | o i0ve condensation.  The exclusive QIK-PRO pleated : (Black) B11A 1200 sDJB 275
‘fe"‘“f' humidity | and is for easy installation and tight seal (lock band v * devuct $1 00 13 35.00 | 6550A 150
conlro included). The boot hides equipment and improves . 8 ¥ o
Bar Peritiny overall looks. No signal loss ' LNA-DCP 61468 ;;g BO72 g.g
: D NG Sonverte ; 8121 X
QIK-MOUNT ___vent Accepts most Down Converters 6360
(Universal) ! T G\ * Keeps D C and terminals dry 68838 750! 8874 215.00
Down Converter | ||, | : Prevents grounding L 7360 1295 | 8877  520.00
Plate & Boot The universal mounting plate 15 rubber covered 8122 110.00 | so7 6.75
v.lllrl: ':;Io Thru” :‘"rf"" :\::::-”.'-,II.T-.,I“I and a hight sealing rubber cover MRF454/A 19.95 | 8950 11.50
L Major Manufacturers Factory Boxed and Full line of
QIK-COVER A UV resistant rubber cover thal has the exclusive s'ﬂ"l’lll ECE Hl]ﬂll:tlﬂ!l‘l‘ nguonﬂu:m;;
Motor Bools QIK PRO end that allows the bool to pul on | (Black) 182
with “Flo Thru™ quickly and highily seal on the dnve unii. Rubber MB @-@ .‘M gmvm
air vents lips on bottom lon wire el (Lock band included ) MBO
e Mimmym order §25 00 Aliow §3 UPS charge
m_“(l\l f gl ok b Hegular
B00VTU00U0Iueg0009R002 40 " Done TRANSLETERONIC INC.
von! 1| veni 24 m
QIK-PRO T Regular with “Limit Swilch';.m 1-1%" Actuators | i m —_— =
Acluator Boots Basic System 48
. A soft, pliable UV resistanl expandable weather bool that covers the | 54 Box H, 1365 39th ST., BROOKYLN, NY 11218
wilh “Flo Thru™air | small end of the actuator protecting it from ice, rain, salt water, or dust. | 60 Tel. 718-633-2800/Watts Line 800-221-5802
o i Withstands high heat and very low temperatures. (2 lock ties included.) | Bas ams FAX # (718) 633-4375
For drives using limit switch designate “limit switch” (same price) 13 Small
— =
QIK-LIMIT = —f-“_"_._:- Umiversal imil swilches mountied in B This publication iS
Universal Limit J— an insulaled bracket thal clamps on 2 . 5
Svilich - all standard actuators quickly (DC available in microform
T QUICK & ACCURATE AL wining dragram included ) f U - -
MOST ACCURATE FEEDHORN ALIGNMENT TOOL MADE!! rom nl.verSlty
s Extends Microfilms
QIK-ALIGN 3 i - 25 1047 s L
Feed Hom : =it International.
Alignmeni Tool "
[r——— : .:IJ::TI .’.Il:'.‘ul-r-‘.rl-" Teedhonn o aim & align 16 eeact i o ]
* Arentorced adjustable Inangulating legs ©an be set |
al local distance & point at center of dish in one sasy saelling \J
e Terms: Cash. Certilied check, Money order, Money transier Prices effective 6-1.84
Freaght. UPS, COD. FOB Paullin Industries, 1446 State Ries, 60, Ashland, Ohio 44805
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COAX RELAYS

Mot ot Pt 600 W at 500 MH 1984-85

it e a z . Moase send information aboul these titles

VSWR < 1.15 at 1500 MHz / CATALOG Please send information about th titl
Isolation > 40 db at 500 MHz MODEL CX-600N

Impedance 50 ohm Type N connectors

i CX ‘20 P Namg
Sty Max Input Pwr 150 W at 500 MHz Company/Inslitution
" VSWR < 1.12 at 2500 MHz
; ¥ ./ Isolation > 40 db at 500 MHz ;\5}
- Impedance 50 ohm PC Board Mounting Address
MODEL CX-120p  Similar type (CX 120A) available for direct \
connection to RG58/U _ _ City
L 5 Stute Zip
ﬂ RADIOKIT
TOROID .- Box 411H Phone |
Greenville, NH 03048 ll toll-froe 800-521- In Michigan
F-568-1-H 24" 0D 800 / (603) 678-1033 Alaskn and Hawan call colloct 313-761-4700. Or
popular for broad band balun (Inc. 160 m) and RFI telex 887607 mail inquiry to: University Microfilms International
300 North Zevh Road, Ann Arbor, Ml 48106
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ham For literature or more information, locate

the Reader Service number at the bottom of

-—
the ad, circle the appropriate number on
ra ’o this card, affix postage and send to us
We'll hustle your name and address to the
Reader Service companies you're interested in

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
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POCKET SIZE FAST CHA4RGER

Fast charge your hand held radio battery
packs to full capacity in as little as 45
minutes. Example: Fully charge |-COM

BP-3 in 30 to 45 minutes.

VERSATILE - Works on 115V. A.C. or 12V. to 24V.
D.C.and turns itself off automatically when battery
reaches full capacity. Use at home or in auto,
airplane, boat, R.V. or anywhere there is house

current or 12V. to 24V. D.C. available.

FEATURES -

1. New Hybrid thick film integrated circuit developed for this
charger contains all measuring and control circuitry inasingle
chip. Laser timmed precision resislors

2. Small size - can be carried in your pocket

High impact molded plastic case

Reverse polarity protection built in

Internally fused

Full 1 year warranty

7. Completely solid slate circuit measures charge constantly
and turns off automatically when cells reach full capacity

8. Charges at optimum rate without any perceplible healing of

=2 004 I - 7%

| o $65.00

Dealer inquires invited

N\
‘—’H\“;— ESIGN—
\Y

Mail orders to:
P.O. Box 2679
.~ 112 Corona, Calif. 91718

19780 Temescal Canyon
Corona, Calif. 91719
(714) 734-6179

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to2TGHz 34 db Gain +
B COMPLETE SYSTEMS:
(as Pictured)
Commercial 40"
~ Rod Style $99.95
Parabolic 20"
Dish Style ~ $79.95
COMPONENTS
Down Converters
(either style) $34.95

Power Supplies $24.95
(12V to 16V, DC+)

Data Info (Plans) $ 9.95
CALL OR WRITE FOR

LIFETIME LIMITED WARRANTY
PARTS & LABOR

KITS. PARTS, OR MORE
{ INFORMATION

Shipping & Handling Add $5.00
We Repair Mos! Types Down
Converters & Power Supplies

Phillips-Tech
Eectronics

P.0. Box 34772
Phoenix, AZ 85087
(602) 947-7700
Special Quantity Pricing
Dealers Wanted

et c005)
¥ VISA
ol I
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9 MHz CRYSTAL FILTERS

Appli- Band-

MODEL calion width Poles Price
XF-9A S5B 24 kHz 5 $53.15
XF-98 SSB 24 kHz 8 72.05
XF-9B8-01 LSB 24 kHz B 9580
XF-9B8-02 usB 24 kHz 8 95.90
XF-9B8-10 S5B 2.4 KHz 10 125 65
XF-9C AM 375 kHz 8 77.40
XF-8D AM 50 kHz 8 77.40
XF-9E FM 120 kHz B 77.40
XF-9M Cw 500 Hz 4 54 10
XF-9nNB cwW 500 Hz 8 95,90
XF-9P CW 250 Hz 8 131.20
XF910 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS
XF107-A NBFM 12 kHz 8 $67.30
XF107-B NEBFM 15 kHz a 67.30
XF107-C WEBFM 30  kHz 8 67.30
XF107-D WBFM 36 kHz 8 67,30
XF107-E Pix/Data 40  kHz B 67.30
XM107-504 FM 14 kHz 4 30.15

Expaort 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

1681 MHz MME1691-137 $248 le
1296 MHz GaAsFET MMk 12906-144G 48 .6
432/435 MMc432-28(5) 74 95
4359-ATV MMc439-Ch x B4.95
220 MHz MMc220-28 69.95
144 MHz MMc144-28 54.95
Options: Low NF (2.0 dB max., 1.25 dB max ), other bands & |F's available
LINEAR TRANSVERTERS

1296 MHz 18 W outpul, 2M n MM11296-144.G $299 95
432/435 ; 10 W output, 10M in MM1232.28(5) 25

144 MHz 10 W oulput. 10M in MM 44.28

Other bands & IFs available

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UP1296-20-L 439 95
432/435 100 W output MMLA432-100 36995
50 W output MML432-50 199 95

30 W output MML432-30-LS 209 95

144 MHz 200 W outpul MML 144-200-5 374.95
100 W output MML 144-100-LS 239.95

S0 W oulpul MML 144-50-5 149 95

30 W output MML 144-30-L5 109.95

All models include VOX T/R switching
L models 1 or 3W drive, others 10W drive

Shipping: FOB Concord, Mass

ANTENNAS

420-450 MHz MULTIBEAMS

}:X__

~

v 199

28 Element 7OIMBM28 12 dBd TArO5- £39 65
48 Element 70/MBM48 156.7 dBd 575 59.85
88 Element 70/MBMBE 18.5 dBd 8558 B9.95

144-148 MHz J-SLOTS
B over 8 Hor. pol D8/ZM 12.3 dBad $63 40
8 by 8 Vert pol D8/2M.vert 123 dBd 7995

10 + 10 Twist 10XY2M 11 3 dBd 69 95
UHF LOOP YAGIS

1250-1350 MHz 29 |loops 1296-LY 20 dBi 47.95
1650-1750 MHz 29 loops 1691-LY 20 dBI 57.95

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

tall your VHF & UHF equir @'
;

Send 40¢ (2 81
ment and KVG

o

(617) 263-2145

SPECTRUM
ITERNATIONAL, INC.
Post Office Box 1084
rd, MA 01742, U.S.A.

March 1985 99



controlled vertical radiation
rhombics, part 1:
designing for high performance

For BIG performance —
in a BIG backyard
— try rhombics

Rhombics aren’t for everyone. Not many Amateurs
have sufficient space on their small city or suburban
lots to accommodate the generous dimensions of this
useful, efficient antenna. Mine measures 277 feet on
each leg, and requires an area that measures 525 by
250 feet. Yet for those who have adequate land, rhom-
bics can offer unusually high performance: the three
wavelengths on my leg rhombic, for example, puts an
outstanding signal into Europe on 30 meters, and
when the 18 and 24 MMz bands are open, this antenna
is all set to go.

In the mid-1930's, when the rhombic antenna was
relatively new, ARRL experimenters' found it to be
useful for long-distance radio communications.
League personnel strung hundreds of feet of wire, in
an enormous diamond configuration, through the
Connecticut woods with astonishing results: signals
from as far away as Australia were clearly heard.

As a young man, | duplicated the League’s efforts
behind my home in New Jersey. After climbing many

I succeeded in constructing a rhombic antenna termi-
nated in a 100-watt carborundum resistor and fed with
a 600-ohm open-wire line. It was not until retirement
that | was able to build other rhombics; this article,
a result of these later experiments, describes the de-
sign of a rhombic that operates on the 160 through
10 meter bands and offers controlled vertical radiation
in the 40 through 10 meter bands. This feature allows
mechanical tuning to the best operating configuration
for any band. (Fixed rhombics are best for one fre-
quency and perform well over a 2 to 1 frequency range
only.)

Because this rhombic is terminated in its character-
istic impedance, it is nonresonant; its input impedance
is essentially flat over its entire operating range. In
steady use since the 1983 Radiosport contest — when
I heard on 15 meters, such reports as ““You're the
only U.S. station coming through at this time,”” and
““Your signal is overriding all other U.S. stations by
10 to 15 dB”” — it has performed admirably and
presented no maintenance or durability problems.

how does a rhombic work?

To begin, let's consider the rhombic’s horizontal
radiation plane, realizing that a rhombic is simply four
long-wire antennas arranged in the shape of a
rhombus or ““diamond.”’ By terminating the rhombic
in its characteristic impedance {with a noninductive
resistance), a unidirectional lobing pattern is obtained
in the direction of the terminated end; (see fig. 1}. The

trees, stringing springy lengths of No. 12 copperweld By Henry G. Elwell, Jr., N4UH, Route 2,
wire among and through their innumerable branches,  Box 20G, Cleveland, North Carolina 27013
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DISSIPATION
LINE
OIRECTIVITY

fig. 1. Unidirectional lobing pattern of a rhombic antenna
is generated by terminating it in its characteristic im-
pedance through a dissipation line. Lobes 1, 2, 3, and 4
combine their energy when 6, the tilt angle, is equal to
90 degrees minus ¢.

204

164 A E. HARPER

&

®INCLUDES AN ALLOWANCE
OF 3dB FOR LOSS IN
TERMINATING RESISTOR

GAIN (d8)

T T T
5 6 r 8 9 10

T T
3 4

L

LEG LENGTH (WAVELENGTH)

fig. 2. Free space gain of a rhombic antenna over a half-
wave dipole for zero wave angle.

tilt angle, 6, shown in the figure, must be adjusted to
eqgual 90 degrees minus the angle ¢, between the main
forward power lobe and the individual leg, which is
determined by the antenna length. This ensures that
maximum directivity is on a line bisecting the rhom-
bic as indicated.

To obtain the correct phasing of the lobes for maxi-
mum radiation in the desired direction, the straight-
line distance, AB, between the center of the legs, must
be one-half wavelength less than the distance ACB.
This follows from the fact that lobe 1 is 180 degrees
out of phase with lobe 3. By making the distance be-
tween these lobes one-half wavelength (180 degrees])
less, lobe 1 will arrive at point B in the correct phase
to add to the field of lobe 3, and thus increase the in-
tensity of radiation in the desired direction. A similar
action takes place between iobes 2 and 4 on the other
side of the rhombic. All other lobes combine to
produce a cancellation of radiated energy in the line

of the minor axis, CD. Correct termination of the
antenna with approximately 800 ohms nonreactive re-
sistance produces an almost infinite front-to-back
ratio.

The issue of rhombic gain is a controversial one.
Figure 2 shows gain curves from two sources: The
ARRL Antenna Book,? and Rhombic Antenna Design,
by A. E. Harper.® Both curves are free-space direc-
tivity gains of a nonresonant rhombic over that of a
dipole and are for zero vertical angle of radiation.
E. Bruce, the major developer of the rhombic, shows
some actual experimental data in his August, 1931,
article in the Proceedings of the Institute of Radio
Engineers.* His data shows that in comparison with
a halfwave vertical antenna, his three wavelengths on
a leg rhombic had a gain of 21 dB 10 percent of the
time, to 7 dB 100 percent of the time, and 16 dB 50
percent of the time. Put another way, the rhombic was
always 7 dB better than the halfwave vertical, and 10
percent of the time it was 21 dB better. That 21 dB
relates to a power ratio of about 130; that is, a 1 kW
output transmitter would have an effective radiated
power of 130 kW with respect to a dipole — but only
10 percent of the time.

In a detailed article in the January, 1935, Proceed-
ings of the IRE,® Bruce described experimental data
showing that three and one-quarter wavelengths on
a leg rhombic had 14 dB gain over a halfwave hori-
zontal dipole at the same height. A Yagi producing
14 dB gain would require 12 elements — a rather large
antenna; of course it would be capable of rotation over
360 degrees.

design

For optimum performance, a rhombic antenna
should be designed for one frequency or a very smalil
band of frequencies, the pattern for which is best
suited to the propagation conditions of the radio cir-
cuit. Usually about all that a designer attempts to com-
pute about this system is the characteristics of the
main lobe. The enormous labor of computation quickly
discourages analysis of a rhombic’s complete radia-
tion characteristics. Charts have been provided to
assist in suitable designs as shown in the ARAL
Antenna Book, or Laport's Radio Antenna Engineer-
ing, figure 3.81.¢ By careful design (and acceptance
of less than optimum performance) a rhombic antenna
may be made to operate over an almost 3 to 1 frequen-
cy range. This means that a fixed rhombic could oper-
ate from 3 to 8 MHz, or from 7 to 21 MHz, or over
any similar frequency range. it will be shown later that
a Controlled Vertical Radiation (CVR) rhombic can
operate well from its lowest design frequency to as
high as practical before beamwidth becomes too nar-
row for normal use.

To properly analyze a rhombic over a range of fre-

March 1985 101



HF Equipment Regular SALE
IC-740* 9-band 200w PEP xcvr w/mic$ 1099.00 869*

*FREE PS-740 Internal Power Supply &

$50 Factory Rebate - until gone!
PS-740 Internal power supply...... 159.00 149
*EX-241 Marker untt............... 20.00

*EX-242 FM unit.. 39.00
*EX-243 Electronic keyer unit.. 50.00
*FL-45 500 Hz CW filter {1st IF] 59.50

*FL-54 270 Hz CW filter (1st if].... 47.50
*FL-52A 500 Hz CW filter (2nd IF) 96,50 B89%
*FL-53A 250 Hz CW filter (2nd IF) 96.50 89%
*FL-44A SSB filter (2nd IF) . 159.00 144%
SM-5 8.pinelectret desk microphone  39.00
HM-10 Scanning mobile microphone 39 50
MB-12 Mobile mount.. y 950
*Options also for IC-745 listed .’whm

IC-730 8-band 200w PEP xcvr w/mic $829.00 569

FL-30 SSB hiter (passband tuming) 59.50
FL-44A SSB filter (2nd If]. ciieen.. 159.00 144%
FL-45 500 Hz CW filter.. 5050
EX-195 Marker unit .. 39.00
EX-202 LDAinterface: 730/2KL/AH-1 2750
EX-203 150 Hz CW audio filter ..... 39.00
EX-205 Transverter switching unit  29.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile mictophone  39.50
MB-5 Mobile mount................ 19.50

1C-720A 9-band xcvr/.1-30 MHz rcvr $1349.00 869°%¢
FL-32 500 Hz CW filter............. 59.50
FL-34 52 kHz AM filter ............ 4950
SM-5 8-pin electret desk microphone iEi 00

MB-5 Mobile mount.. 950
IC-745 9-band xcvr w/.1-30 Mhz rchSBEi 00 789
PS-35 Internal power supply....... 160.00 144%

CFJ-455K5 2.8 kHz wide SSB filter  4.00
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ........ 39.00

*See |C-740 list above for other options (*)

IC 751 Elhand :cur! 1-30 MHz revr $|39900 1199
PS-35 Internal power supply....... 160.00 144%

FL-32 500 Hz CW filter (1st IH w0950
FL-63 250 Hz CW filter (1st IF)..... 4850
FL-52A 500 Hz CW filter (2nd IF)... 96.50 89%
FL-53A 250 Hz CW filter (2nd IF)... 96.50 89%
FL-33 AMfiter. ...coovvenennennnnn. 3150
FL-70 2.8 Khz wide SSB filter ...... 4650
HM-12 Hand microphone ........ . 3950
SM-6 Desk microphone .. 39.00
CR-64 High stability reference xtal  56.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount.. 19.50

Options: 720/730/ ?40”45 751 Regular SALE
PS-15 20A external power supply..... $149.00 134%
EX-144 Adaptor for CF-1/PS-15.... 650

Order Toll Free:

Regular SALE
45.00
3995

Options - continued
CF-1 Cooling fan for PS-15........
EX-310 Voice synth for 751, R-71A

SP-3 External base station speaker ... 4950
Speaker/Phone patch - specily radio 139.00 129%
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 259.95 233%
OPC Optional cord, specify 2ord-pin 550
GC-4 World clock 9995 94%
HF linear amplifier Regular SALE
IC-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 oplion........coeuvennn. 125.00 112%
BC-10A Memory back-up ......... 8.50
SM-2 Electret desk microphone .... 39.00
IC-271H 100w 2m FM/SSB/CW xcvr 899.00 759%
PS-35 Internal power supply .. 160.00 144%
PS-15 external power supply 149.00 134%

CF-1 Cooling fan for PS-15......... 4500
EX-144 PS-15/CF-1 fan adaptor  6.50
AG-25 Mast mtd. GaSFET preamp 84.95

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 989

PS-35 Internal power supply....... 160.00 144
PS-15 20A power supply........... 14900 134%
CF-1 Cooling fan for PS-15 ...... 45.00
EX-144 PS-15/CF-1 fan adaptor 650
AG-35 Mast mounted preamp...... 84.95
IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619%
PS-25 Internal power supply.......... 99.00 89
AG-20/EX-338 2m preamplifier .... 56.95
IC-471A 25w 430-450 SSB/CW/FM xcvr  799.00 699%
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply....... 99.00 B9*

Common accessories for 271A/H and 471A/H
SM-6 Desk microphone ..............

EX-310 Voice sythesizer .. .. 3995
15-32 CommSpec encode/ decoder ... 59.95

UT-15 Encoder/decoder interface... 1250
UT-155 UT-158 w/TS-32 installed 79.95

VHF/UHF maobile multi-modes
IC-290H 25w 2m SSB/FM xcvr, TTP mic 549.00 489
1C-490A 10w 430-440 SSB/FM/CW xcvr 649.00 579*

VHF/UHF/1.2 GHz FM Regular SALE
IC-22U 10w 2m FM non-digital xcvr 299.00 249%
EX-199 Remote frequency selector 35.00
I1C-27A Compact 25w 2m FMw/TTP mic  369.00 329%
IC-27H Compact 45w 2m FMw/TTP mic 409.00 369
IC-37A Compact 25w 220 FM, TTP mic 449.00 299%
IC-47A Compact 25w 440 FM, TTP mic 469.00 419%

UT-16/EX-388 Voice synthesizer.,, 2995
IC-120 1w 1.2 GHz FM transceiver.... 49900 449%
ML-12 10w amplifier,............ 339.00 299%

bm 6):1!F.fhhr Regular SALE

1C-505 3/10w Em port. SSB/CW xcvr $449.00 399
BP-10 Internal Nicad battery pack 7950
BP-15 AC charger.......ccccouuenns 12.50
EX-248 FMunit......cvvvvevnnnnns 4950
LC-10 Leather case................ 3495
SP-4 Remote speaker .............. 24,95

-800-558-0411

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 349.00299%
IC-04AT for 440 MHz 379.00 329%

Standard models Regular SALE
IC-2A for 2m.......... 239.50 189%
IC-2AT with TTP ...... 269.50 199%

IC-3AT 220 MHz, TTP 299.95 239%
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 BOOmah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 69.00
BC-60 6-position pang charger, all batts SALE 359.95

BC-16U Wall charger for BP7/BPS ............ 10.00
LC-11 Vinyl case e 1795
LC-14 Vinyl case for Dlx us ng BP:‘ 8 ineise, 1099

LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 3950
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 2950
BP-4& Alkaline battery case.. S |
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 llexible antenna....... 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.. 950
DC-1 OC operation pak for standard models 1750
LC-2AT Leather case for standard models..... 34.95
RB-1 Vinyl waterproof radio bag ............... 30.00
HH-SS Handheld shoulder strap ............... 14.95
HM-9 Speaker microphone ..................... 3450
HS10 Boom microphone/headset.............. 19.50

HS-10SA Vox unit for HS-10 & Deluxe only 19.50

HS-10SB PTT unit for HS-10................. 19.50
ML-1 2m 23w in/10w out amplifier.....SALE 79.95
ML-25 2m 2.3w in 20w out amplifier.... SALE 179.95
§5-32M Commspec 32-tone encoder .......... 29.95

Shortwave receivers Regular SALE
R-71A 100 Khz-30 Mhz digital receiver $799.00 689
FL-32 500 Hz CW filter............. 59.50

EX-310 Voice synthesizer .......... 39.95
RC-11 Wireless remote controller.., 59.95
CR-64 High stability oscillator xtal  56.00

R-70 100 Khz-30 Mhz digital receiver 749.00 569
EX-257 FM unit........ ... 38.00
IC-7072 Transceive interface, 720A 11250
FL-44A SSB filter (2nd IF). . . 159.00 144%

FL-63 250 Hz CW filter (1st IF) 48.50
SP-3 External speaker ............. 49.50
CK-70 (EX-299) 12v DC option ... .. 995

MB-12 Mobile mount

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 line for Placing Orders
For other information, etc. please use Regular line

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
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ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Quiside 1.800-321-3594 e 1-800-327-1917

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

Nevada

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGD, lllinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

Quiside 1_800-634-6227 15 min. from O'Harel

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181




quencies and desired vertical angle of radiation, it is
necessary to have a method for observing quickly the
effects of varying any single parameter in relation to
all the others. These parameters are the antenna height
above ground, the length of the legs, and the included
angle between the legs, called the tilt angle (see fig. 3).

The length and tilt angle (fig. 3A) are actual dimen-
sions of the antenna proper and affect the free-space
pattern. The height of the antenna, however, affects
the directional characteristics only through what is
called ""ground reflection.”” In fig. 3B, part of the
radiated power goes directly from the antenna at the
vertical angle of radiation, delta. The rest of the
radiated power is directed toward the ground at the
same angle. If the ground is assumed a perfect reflec-
tor, the wave that is directed toward the ground will
be reflected, undiminished in strength in the same
direction as the original directly radiated wave. If the
ground reflected wave arrives at a distant point (your
QTH, for example) in phase with the direct (sky) wave,
it will reinforce the received signa! (voltage). If, how-
ever, it arrives exactly 180 degrees out of phase, it will
completely cancel it.

In the practical case, neither the maximum of 6 dB
reinforcement nor the complete cancellation ever
occurs, since the ground is never a perfect reflector.
Also, the reflected wave rarely reaches the unrefiected
wave exactly in phase or exactly out of phase unless
the antenna is being used at a frequency exactly that
of the design frequency. The effects of the ground re-
flection will be treated separately from those due to
antenna length and tilt angle.

A computer can be used to observe the effect of
changing certain parameters. However, it is much
easier to see such changes by means of a graphical
method Donald Foster described in the October, 1937
issue of the Proceedings of the IRE. *'If the direction
of zero and maxima of K2 (the radiation function) are
plotted on a spherical blackboard with the rhombus
at the center, they consist of a coaxial system of small
circles, of alternating maxima and zero . . . around one
arm of the antenna as an axis, and an identical system
of circles around the other arm of the antenna. The
angle between the axis of the circles is the angle 2A
(see fig. 3A) of the rhombus. This pattern on the
sphere is ideally suited to representation on the plane
by means of the sterographic projection.”””

While his method probably sounds complicated, it
actually summarizes a very simple and easily grasped
idea of what happens as the parameters are changed.
Antenna enthusiasts will recognize the ‘‘zero and
maxima of K2"* as the first null and main lobe of the
antenna field intensity graph of “’Angle with Respect
to Wire Axis vs Length of Wire in Wavelength” shown
in figure 15 in the second chapter of the ARAL
Antenna Book.

180-26 224
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A+ VERTICAL ANGLE OF RADIATION

fig. 3. Definition of rhombic antenna parameters. In (A)
‘Length, L, and tilt angle, 0, are actual dimensions of the
antenna and affect free-space pattern. in (B), part of the
radiated power goes directly from the antenna at angle A.
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Without going into the mathematics of their con-
struction, the following discussion will help you to
make your own stereographic representation.

construction of stereographic overlays

The free-space pattern charts are made by the use
of fig. 4, which shows the angles of the maxima and
nulls in long wires. This is the same as figure 15 of
chapter 2 of the ARRL Antenna Book, but shows up
to the 8th maxima and null instead of just the first.

Step 1. Draw a 6-inch diameter circle and place
perpendicular vertical and horizontal lines through its
center; refer to fig. 5.
Step 2. Lay out 0 to +90 degree tick marks around
the periphery of the circle counterclockwise and ciock-
wise from the right horizontal line intersection of the
circle.
Step 3. From the —90 degree position on the
perimeter of the circle, draw straight lines to 0, ..., 80,
90 degrees and label the points where they intersect
the horizontal line as 0, 10, ..., 70, 80 degrees. For
ease of viewing fig. 5, only the 20, 50, and 70 degree
lines are shown.

The labeled points represent the vertical angle of
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fig. 4. Angles of maxima and nulls in long wires
carrying standing waves.
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fig. 5. Stereographic map of the radiation pattern for a
two-wavelength straight wire in free space.

radiation of the rhombic. It will be necessary for future
work to have this as an overlay for a scale for deter-
mining the vertical angle of fire of other rhombic
designs.

Step 4. Determine the number of wavelengths to be
analyzed (2 wavelengths, for example).

Step 5. Using fig. 4, draw a vertical line up from the
2 wavelength point to the curve. Read off the indicated
value.

Step 6. Tabulate the angle of maxima and nulls from
Step 5; maxima at 36 and 75 degrees, nulls at 60 and
90 degrees.
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Step 7. Place a mark on the circle perimeter at +36
degrees. Draw a dotted circle through those two
points and the 36 degree point on the horizontal line.
The center of that radius must lie on the horizontal
line extended to the right of the circle. That dotted
line represents the first maximum of a radiating wire
two wavelengths long. Repeat for + 75 degrees, which
represents the second maximum. Repeat the same
two angles from the left side of the chart, which repre-
sent the reverse direction of fire.

Step 8. Place marks at + 60 and 90 degrees and draw
solid-line curves, which represent the first and second
nulls respectively. Repeat for the reverse direction.

You now have a one-leg pattern of a two-
wavelength long rhombic. You wili need two of them
for analysis, as will be explained.

A ground reflection overlay is also needed and is
made as follows.

Step 1. Draw a 6-inch diameter circle with a perpen-
dicular horizontal and vertical line through its center;
see fig. 6.

Step 2. Determine the number of wavelengths above
ground the antenna is to be placed (one wavelength,
for example).

Step 3. Using fig. 7,® tabulate the null and maximum
vertical angles of radiation for the chosen height. For
one wavelength (360 degrees) we have 15 degrees,
48 degrees maximum and a 30 degree null.

Step 4. Place the scale for determining the vertical
angle of fire of the rhombic under the 6-inch circle and
place a mark on the horizontal line at the 15 degree,
48 degree, and 30 degree vertical angle of fire points.

Step 5. Draw dotted-line circles through the 15 and
48 degree marks using the center of the 6-inch circle
so as to produce concentric circles. Draw a solid-line
circle through the 30-degree line in the same manner.
The dotted circles represent the first and second
maxima, and the solid line represents the first null.

The three stereographic maps are all that are re-
quired to design a two wavelength on a leg rhombic
mounted one wavelength above the ground. All other
maps are made the same way for different leg lengths
and heights.

During World War 1l Richard Bluhm, W2KXD,
adapted Foster’s graphical method to make it practi-
cal for use by the average person. In an unpublished
paper? written in 1944, he provided a means of rapidly
designing horizontal rhombic antennas using Foster’s
stereographic overlays. Even though the data obtained
by his method is not precise, results obtained during
wartime erection of rhombics by the military bear out
mathematical calculations with excellent accuracy.

The design of my rhombic is based on W2KXD’s
method. In discussions with him, we both felt that his



stereographic charts (almost 50 in number) should be
available to Amateurs interested in designing and con-
structing rhombics. *

Figure 5 is the stereographic representation of the
free-space radiation function of one leg of a rhombic
antenna. The iength of this leg is two wavelengths.
Let’s review it for emphasis. Looking from right to left
on fig. 5, there is first a dotted line, then a solid line,
then a dotted line and so forth. The dotted curves
represent the maxima circles described by Foster. The
solid curves represent the zero circles. A drawing iden-
tical to fig. 5 is then superimposed on the drawing
shown in fig. 5. Each represents the radiation func-
tion of a two-wavelength leg of a rhombic antenna.

Suppose it is desired to have a tilt angle of 70 de-
grees. From fig. 3A we can calculate 2A = 40
degrees. By rotating the superimposed drawings so
that a 40 degree angle is realized between the axes
of the two legs, we obtain the actual free-space
radiation pattern of a rhombic antenna with two
wavelength legs, and a tilt angle of 70 degrees; see
fig. 8.

By studying fig. 8, it can be seen that the first
dotted lines of the two drawings intersect at point X;
that is the main lobe. Next, consider the first dotted
line of the lower leg and note that it intersects the
second dotted line of the upper leg at point Y. The
second dotted line of the lower leg intersects the first
dotted line of the upper leg at point Z. Other points
of intersection are at points A, B, C, D, E, F, and G
as shown in fig. 8. These intersection points of the
dotted circles represent points of maximum radiation,
or lobes, of the antenna.

A line drawn from the center of the figure through
point X is extended to the edge of the great circle. This
line is now called “‘the axis of the antenna,”” and is
the line in which the strongest lobe of the rhombic lies.
The strongest, or main lobe of a rhombic will always
fall exactly midway between the twao legs of the anten-
na if it is designed correctly.

The next step is to number the dotted curves at the
periphery of the circle for ease of handling. The
dotted lines of the upper leg are numbered 1, 2, 3, and
4, starting with the tower end of the first dotted line
and going clockwise. The dotted lines of the lower leg
are also numbered 1, 2, 3, and 4, but starting at
the upper end of the first dotted line, and going
counterclockwise.

When a Number 1 curve intersects another Number
1 curve, the resulting point is that of maximum radia-
tion of the antenna. Other intersection points, called
minor lobes, do not reach the level of the (1,1) inter-
section point. For instance, {refer to table 1), a

*A complete set of approximately 50 8% by 11 inch overlays may be ob-
tained from the author. These overlays are in photocopied form and will have
to be made into transparencies for actual use. — Editor.

Number 1 dotted curve intersecting a Number 2 dotted
curve, points Y and Z on fig. 8, gives a lobe which
is 10.6 dB lower in level than a (1,1) intersection. A
{2,2) intersection point A on fig. 8 is 21.1 dB lower

fig. 6. Ground interference pattern; antenna height one
wavelength.
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fig. 7. Vertical radiation angle vs. maximum and null
angies for various antenna heights in electrical degrees.
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rhombic radiation lobes

table 1. Decibel differences between main lobe and subsequent minor lobes on rhombic antennas.

6 7 8 9 10 "
43.9
45.3 46.8
46.6 48.0 49.3
47.7 49.1 50.4 51.4
48.6 50.1 51.3 52.4 53.40
49.5 51.0 52.2 53.3 54.25 55.1

1 2 3 q 5

1 0

2 10.6 21.1

3 15.1 25.6 30.10

4 18.0 28.6 33.10 36.0

5 20.2 30.8 35.25 38.2 40.40
6 21.9 32.5 37.00 40.0 42.10
7 23.4 34.0 38.50 41.1 43.60
8 24.6 35.2 39.70 42.6 44.80
9 25.7 36.3 40.80 43.7 45.90
10 26.7 37.3 41.75 44.7 46.90
11 27.6 39.2 42.60 45.6 47.75

power difference (dB)

in level than the (1,1) intersection. The (4,4} intersec-
tion, point G is 36 dB lower, and so forth.

As the number of wavelengths on a leg increases,
the number of dotted curves increases. For a compos-
ite overlay of two ten-wavelength legs, there will be
twenty dotted curves per leg. Table 1 gives levels only
up to the eleventh curve since the minor lobes beyond
this point are so weak in comparison to the main lobe
as to be negligible. If at any time a solid curve inter-
sects two dotted curves at or near their intersection,
the lobe made by these curves intersecting will be
cancelled or considerably reduced. That holds true in
all cases. For instance, the (1,2} intersections, or the
Y and Z points in fig. 8, are very close to the outside
circle, which represents the horizon. Since these two
lobes are depressed to just above the horizon, they
may be considered as absorbed by surrounding hills
or buildings, so that they will be of little use.

To find the vertical angle of fire of each of the lobes,
fig. 9 is superimposed on the drawings. Figure 9 is
the scale used for determining the vertical angle of fire
for the various lobes of the rhombic antenna. When
fig. 9 is placed coincident with fig. 8 {all figures are
transparent), the main lobe, point X, will be at a 30
degree vertical angle of fire. Points Y and Z have about
5 degree vertical angle of fire, which is too low to be
usable except at the higher frequencies. Point A has
about a 73 degree angle, points B and C about 90 de-
grees, and so forth.

The great thing about this stereographic method of
analysis is that angle 2A between the two legs can be
easily changed. As the angle is made greater, the two
legs move apart, the main intersection travels out
toward the horizon, and the vertical angle of radiation
becomes less. Angle 2A can be increased until the in-
tersection of the number one dotted curve reaches the
horizon with a vertical radiation angle of 0 degrees.
Further separation between the two legs causes the
main lobe to split into two lobes. Aithough not ob-
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fig. 8. Free space pattern, two-wavelength. Note: the
horizontal and vertical lines are for reference to the
antenna plane only and are not seen in the overlays.

vious, the two split Jobes are excessively sharp hori-
zontally; yet despite this sharpness, the gain must
necessarily be very low. Some of the minor lobes will
have magnitudes as great or perhaps greater than the
main lobe. The energy of the system is leaking out
through other lobes in other directions rather than
being concentrated in the main lobe. It might be diffi-
cult to discover this situation by arithmetical computa-
tions, but it is quicky observed by using stereographic
charts. For a fixed rhombic beam, the upper frequency
use is limited at the point at which the beam splits.

ground reflection effects

We must now consider the ground reflection or



ground interference effects on the free-space pattern
of the two wavelength rhombic discussed above. To
keep it simple, an antenna height of one-half wave-
length will be used; it has only one reflection agent.
Figure 10 shows the ground pattern, which is the
dotted circle, for one-half wavelength high antenna
superimposed on fig. 8. Dotted lines represent an in-

- ]

fig. 9. Scale to determine vertical angles of fire on
rhombic antennas.

fig. 10. Superimposition of two-wavelength rhombic free-
space pattern and one-half wavelength height ground

interference pattern.

S

phase reflection reaching the antenna, whereas solid
lines represent cancellation. The one-half waveiength
height has no out-of-phase reflection radiation.

Note that the dotted circle intersects the free space
antenna pattern exactly at point X, which is the main
lobe point. {This happened only because the problem
was done before writing this article, of course). That
means the in-phase reflection has arrived to reinforce
the main lobe. As noted previously, an additional 6-dB
reinforcement of the main lobe has occurred. Points
Y and Z of fig. 10 are quite distant from the dotted
circle and therefore are not reinforced. That means the
main lobe has now increased to 16.6 dB instead of only
10.6 dB stronger than the next two strongest lobes
{Y and Z)} merely by choosing the correct antenna
height.

Point A, the next strongest lobe, has not been rein-
forced by ground reflection and consequently has also
been reduced with reference to the main lobe. Points
B, C, E, F, and G are relatively close, however, to the
reflection circle. While they will not be reinforced by
6 dB, since they are not exactly on the reflection circle,
they have been reinforced by perhaps 4 dB so they
have only decreased by a matter of, say, 2 dB with
respect to the main lobe.

The wavelength height of the antenna may be raised
by using higher towers for a given frequency or by in-
creasing to a higher frequency with fixed antenna
height. As the wavelength height of the antenna is
raised, the number of reflection circles increases, and
a number of solid lines representing ground interfer-
ence appears on the stereographic overlays. For ex-
ample, at a height of one wavelength, two reflection
circles separated by an interference solid-line circle ap-
pear. At two wavelengths, there are four reflecting
dotted circles and three interference circles. Different
ground interference pattern overlays are therefore
required.

design of 20-meter rhombic

Now we have an idea of what the use of the overlays
can do for us in designing rhombics. Let’s apply that
information to the design of a rhombic for use on the
20-meter band. We want it to be four wavelengths on
a leg and have it one wavelength high. The problem
is to determine the best tilt angle for these conditions.
Note that this is not the proper way to start a rhombic
antenna design. The proper way is to first determine
the radio circuit path desired, and therefore the desired
vertical angle of radiation between the transmitting and
receiving stations; review reference 8. Then design the
rhombic to include that radiation angle. However, the
stated problem will best review the use of the stereo-
graphic overlays, permitting you to do what you really
want to do.

Superimpose two "'leg pattern — four wavelengths”’

March 1985 107



Take it with you.

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

108 March 1985

advanced
computer
controls, inc.

10816 Northridge Square » Cupertino, CA 95014

Exchange electronic mailbox messages with your
family—like “I'll be late”, or "All is 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

» 180



and one "‘ground interference pattern — one wave-
length.’’ Rotate the two leg pattern overlays so that
their (1,1) curves intersect at the outermost dotted
circle of the ground interference chart. Measuring the
angle between the two legs, we find it to be 42-1/2
degrees, which is the angle 2A of fig. 3A. The tilt
angle, 6, will be calculated to be 68-3/4 degrees. If
the scale for determining the vertical angle of fire,
fig. 9, is placed on the other charts, it shows the verti-
cal angle of radiation for our rhombic to be 14 degrees.
Figure 11 shows the resulting composite of the
overlays, first maxima only.

All the essential design factors of the rhombic have
been found. They are: leg length = four wavelengths;
height = one wavelength, tilt angle = 68-3/4
degrees, angle of fire = 14 degrees. The relative
strength of the minor lobes and the front-to-back ratio
can be found by referring to table 1. The front-to-back
ratio in this case is about 51 dB. This is found by deter-
mining the intersection of the last two dotted curves

“which lie on the line extending in back of the main
lobe. These will always be the dotted curves nearest
the left-hand edge of the solid circle of the leg pat-
terns (not shown in fig. 11). In this case they are the
Number 8 curves counting from right to left on the
leg patterns. Referring to table 1, the lobes produced
by the intersection of the Number 8 curves or (8,8)
point is 49.3 dB weaker than the main or (1,1) lobe.
The main lobe has a ground reinforcement of 6 dB.
Because the ground reflection pattern does not pass

fig. 11. Overlay of two two-wavelength leg patterns, a
ground interference pattern one wavelength high, and
scale for determining vertical angle of radiation. Inter-
section with the first maximum ground interference line
of first maximum (1,1) produces a 2A = 42-1/2 degree
angle, and a vertical angle of radiation of 14 degrees.

L.

directly through the (8,8) lobe, but only near it, a
graund reflection of about 4 dB will accrue. The dif-
ference between these two reinforcements is thus 2
dB, which further increases the front-to-back radio to
51.3 dB. In round numbers, this is about 51 dB. The
vertical angle of radiation of the (8,8) lobe is about 22
degrees.

Note that there is a {7,7) rear lobe falling exactly on
the second ground reflection circle. However, the ver-
tical angle of radiation is about 48 degrees, which will
probably be lost into space at 14 MHz.

determination of vertical
and horizontal radiation patterns

Figure 12 duplicates fig. 8, but with many lines
eliminated to make the figure less “'busy.’’ Radial lines
have been drawn from the center of the figure through
each lobe point and extended a distance beyond the
horizon circle. Starting at the axis of the antenna, the
angle between the lobes is measured and recorded.
These radial lines at the recorded angles are then
reproduced on polar coordinate paper; see fig. 13. The
radial lines at their correct angular displacement from
the axis of the antenna are marked with their cor-
responding dotted line intersections. That is, the axis
of the antenna will be marked with (1,1) and (2,2)
because the Number 1 dotted curves and the Number
2 dotted curves have their intersections on that line.
The other lines are similarly marked.

Next the ground interference pattern for an anten-
na height of one-half wavelength as shown in fig. 10
is examined and the strength of all iobes as previous-
ly discussed (table 1), are tabulated. They are:

(1,1 = 0 dB (3,3) = —30.1dB
(2,1) = -16.6 dB {43) = —35.1dB
(2,2) = —-21.1dB (4,4) = —~38.0 dB

(3,2 = —-27.6dB

The scale on the polar coordinate paper is then laid
out from 0 dB through 50 dB in 10-dB increments; see
fig. 13, and the lobes are plotted with reference to
these circles.

This is only a relative pattern because it does not
take into account the effect on the pattern of the dif-
ferent vertical angles of fire. For instance, the (2,1)
lobes are greatly attenuated because of their low angle
of fire, resulting in absorption by surrounding hills or
buildings if in the vicinity of the antenna. However,
the pattern does show the relative strengths of the
peaks of the lobes in the horizontal plane and should
prove very useful.

The determination of the strengths of the lobes at
any point on, with the exception of the peak, is not
readily determined through the use of the stereo-
graphic projection. The horizontal anglie covered by
the major lobe may be roughly found by drawing a
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fig. 12. Same as fig. 8, but with intersection points only
shown with angular displacement of intersections from
main lobe direction.
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fig. 13. Horizontal plane pattern for two-wavelength
| rhombic antenna. ¢ = 70; antenna height = one-half
| wavelength.

circle with the center at the (1,1) intersection, (or at
the center of the spherical triangle formed by the in-
tersection of Number 1 curve and the ground inter-
ference circle, depending on whether all three curves
intersect in one point or not) and a radius equal to one-
half the distance between the intersection (or spherical
triangle) and the nearest solid null curve. Lines tangent
to this small circle drawn from the center of the large
circle will form an angle which is a rough estimate of
the usable horizontal beam width. On fig. 8, the small
shaded circle is the circle mentioned above. The beam-
widths of the minor lobes are not readily obtainable,
but this should not prove objectionable since the major
lobe is the only one which is used in most of the cases.

The vertical plane diagram is constructed in a similar
manner as the horizontal pattern, except that fig. 9
is used to determine the vertical angles. These are:

{1,1) = 29 degrees (3,3) = 75 degrees

{2,1) = 7 degrees (4,3) = 27 degrees
(2,2) = 75 degrees (4,4) = 30 degrees
(3,2) = 35 degrees

This gives some interesting results. Above about
7 MHz the (2,2) and (3,3) lobes may be considered use-
less since they will penetrate the ionosphere at such
high angles. As previously stated, the (2,1) lobes are
radiated at such a low angle as to be useless on all
but extremely local signals or at extremely high
frequencies.

Returning to the vertical plane pattern, radial lines
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are again laid out, only this time the vertical angles
of fire are used in place of the horizontal radiation
angles. All those lobes falling to the left of the center
of the circle are plotted to the left and all those falling
to the right are plotted to the right. Those falling to
the left will be (3,3}, (4,3), (3,2) and (4,4). Those
falling to the right will be (1,1}, {2,1) (3,2) and (2,2).
Since the (3,2) lobes fall exactly on the center line of
the circle, see fig. 8, (axis of the antenna being
horizontal) one will be plotted to the left, and one to
the right. This is not a strictly accurate geometrical
layout of the pattern but will suffice since the deter-
mination of the relative strengths of the lobes in the
vertical plane is all that is desired. The levels deter-
mined for the horizontal plane pattern may be used,
without change, for the vertical plane pattern. The
complete vertical plane pattern is shown in fig. 14.

Through the use of different height curves, leg
length curves, and tilt angles, unwanted lobes may be
eliminated or effectively reduced and desired lobes
may be reinforced. The use of leg lengths longer than
eight or ten wavelengths is inadvisable because of the
subsequent reduction in width and height of the
radiated lobes. A reduction of this sort is conducive
to fading and makes the aiming of the antenna ex-
tremely critical.

A compass rose may be superimposed on the draw-
ing as an aid in determining the angle between the legs
of the antenna and the angles between the main lobe
and the minor lobes. The use of an angle between the



power point.

leg beamwidth
wavelength {degrees)

1 30 84
2 25 77
4 17 63
6 10 43
8 8 40

10 6 35

table 2. Beamwidth as a function of leg length. Beamwidth is the point where power is 3 dB down from the maximum

number DXCC countries within beamwidth
forward direction

reverse direction
{from North Carolina)

Wh s LA

fig. 14. Vertical plane pattern fortwo-wavelength rhombic
antenna. ¢ = 70; antenna height = one-half wavelength.

legs, such that the two Number 1 curves do not inter-
sect, should be avoided, because this will effectively
eliminate the major lobes, which is the most effective
source of power from the rhombic antenna.

multiband operation

One of the most useful features of a rhombic an-
tenna, as previously mentioned, is its ability to operate
efficiently over a wide frequency range. The two-
wavelength rhombic illustrated in fig. 8 will be used
as an example. Suppose it is desired to operate this
antenna on 4 MHz. Its legs will then be two wave-
lengths long and its height will be one-half wavelength.
On 4 MHz, using the formulas of fig. 3, two
wavelength legs will be 485 feet long, and the height
of the antenna will be 123 feet. Now, if the operating
frequency is made 8 MHz, the length of the legs will
be four wavelengths long at this frequency, and the
antenna height will be one wavelength. Suitable over-
lays for the leg length and antenna height for this fre-
quency are now set up, retaining the 70 degree tilt
angfe previously used. The major lobe will now be
found to have an angle of fire equal to 15 degrees

which is approximately the optimum angle of fire for
8 MHz. The horizontal azimuthal angle covered by the
major lobe has now been reduced to 17 degrees in-
stead of the original 25 degrees. The antenna will work
practically as well, therefore, on 8 MHz, as it does on
4 MHz. The only change worth noting is the reduc-
tion of the beamwidth, since the 15 degree angle of
fire is about optimum for 8 MHz, as is the 30 degree
angle for 4 MHz.

Suppose the frequency were now increased to 12
MHz. The legs will now be six wavelengths long and
the height will be one and one-half wavelengths. The
pattern is again set using the appropriate overlays. It
will be noted that the two (1,1) curves, depressed to
the horizon, form a sphericai triangle with the first
ground interference circle. While this materially
reduces the strength of the major lobe, it is still usable.
The angle of fire is taken from the center of
the spherical triangle and is found to be about 7
degrees. While this is rather low for 12 MHz, it will
work fairly well in locations where the antenna is well
out in the clear and away from any trees or buildings.
This rhombic antenna, therefore, may be said to be
extremely effective over a 2 to 1 frequency range
{4 - 8 MHz} and fairly effective over a 3 to 1 frequency
range (4 - 12 MHz]. It would work over any 3 to 1 fre-
quency range, 6 to 18 MHz, 8 to 24 MHz, or any similar
range. Of course appropriate leg lengths and heights
would have to be used for two wavelength legs and
one-half wavelength for the lowest frequency.

beamwidth

The beamwidth of a rhombic is generally a function
of the leg length. Table 2 indicates beamwidth
versus leg length. Beamwidth is defined as the angle
where a 3 dB loss has occurred from the maximum
power point. From Salisbury, North Carolina, with the
rhombic pointed at approximately 47 degrees from
north, which is the bearing for London, England, many
countries can be worked as shown in table 2.

By switching the feedpoint to the rhombic including
the terminating resistor, to the opposite end of the
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rhombic, its direction of fire will be reversed 180
degrees. Table 2 also shows the number of DXCC
countries workable within the stated beamwidths in
the reverse direction — not very many. It is, however,
a "pipeline’”’ through Mexico, Pitcairn Island, Clipper-
ton, and MacQuarie. With a rhombic on Japan, South
America should be blanketed in the reverse direction.
Unless you are interested in a particular point-to-point
radio path, rhombics longer than 10 wavelenths are
too narrow for general use.

controlled vertical
radiation rhombic

Now that you know how to design a rhombic anten-
na, let’'s move on to a more specific aspect of design,
the controlled vertical radiation (CVR) rhombic. Bruce
and Beck, in the April, 1935 Proceedings of the IRE®
described experiments made with a steerable rhombic
during reception of transoceanic shortwave signals.
The first and last I'd read about it in Amateur Radio
was an article in April, 1937, issue of QS7." In this
account, WBAUX and W7CNX reported on their
operation of a CVR rhombic in the 20-meter band.
While not claiming anything new, | am expanding the
CVR principle to provide a rhombic that can operate
at a design efficiency anyplace in the Amateur bands
with a limitation only on the minimum acceptable
beamwidth.

A CVR rhombic is simply a rhombic whose shape
may be changed by physical means; see fig. 15. By
having pulleys on the side towers and one end tower,
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fig. 16. Change of vertical angle of radiation with change
of tilt angle for various operating frequencies. (By
E. Bruce in 1935.)

the tilt angle of the rhombic may be changed and set
to any desired number of degrees.

Let's see what Bruce and Beck say about that. They
were studying rapid fading in radio circuits, and the
possible cause being the interaction of different
components of a radio signal having different trans-
mission times. Their past observations had indicated
that fading was affected by the directivity of the re-
ceiving antenna. Tests in 1934 had shown that a
greater degree of angular spread between multiple
path waves exist in the incident vertical plane than in



the horizontal plane. So they devised a rhombic of the
type of fig. 156 and ran extensive tests. Their article
concludes, It is believed that the resuits, discussed
in this paper, demonstrate that sharp angular dis-
crimination is a basically sound method of combating
selective fading.”

Of greater interest to Amateurs is not the minimizing
of fading, but the fact Bruce's and Beck's tests
showed that the vertical angle of radiation from a
rhombic can be varied 12 to 14 degrees for a given
frequency. While it's possible to do that with a Yagi
antenna by raising and lowering its tower, how many
hams would want to do that? The compromise — a
good one — is to have a high Yagi for long-haul or
band-opening contacts, and a low one for staying
within the skip zone into Europe when the band is wide
open. However, we're talking about a rhombic with
superior gain over a Yagi when the rhombic is
operating at its peak.

Figure 16 is a copy of the Bruce/Beck curve
showing steerability, at several wavelengths, of the
horizontal rhombic antenna used for fading reduction
studies. We can call it the vertical radiation angle ver-
sus the rhombic tilt angle. Think about setting your
rhombic on 20 meters for a 7 degree vertical angle of
radiation as sunrise approaches to get real long haul
or early band openings, and then as the day continues,
changing the radiation angle to 12 degrees or more
to put a commanding signal into Europe when the
band is fully opened. When motorized, it would be
possible to tune the antenna for maximum received
signal strength from the desired location.

In the 1937 QST article, using the same idea, Moore
and Johnson concluded the following:

1. That there is an optimum angle in the vertical plane
for transmission as well as reception.

2. That the optimum angle for transmission and recep-
tion are close together although not necessarily
coincident.

3. That there is, under normal conditions, only a very
limited region in the vertical plane in which useful
radiation takes place, and that energy directed into any
other region in the vertical plane is largely wasted.
4. That the optimum angle of transmission changes
from time to time with changes of seasons and con-
ditions, but that there is no material change within a
short interval of time.

5. That controlled directivity in the vertical plane is
relatively more important than directivity in the
horizontal plane."

Now that rotatable arrays are the accepted thing,
the fifth claim is debatable. However, in the 1930's one
would have assumed Bruce and Beck meant that the
proper vertical angle of radiation to a given point is

more important than the gain of the antenna; gain and
directivity, at that time, seemed to have been synony-
mous. A very high gain antenna whose vertical angle
of radiation over-shot the desired reception point
would be a poor performer in comparison to a dipole
whose vertical angle of radiation was such as to give
maximum reception at the receiving point.

From earlier discussions, we have learned that the
vertical angle of radiation does change as we vary the
tilt angle of the rhombic. That change is very easy to
see with the stereographic overlays. Unfortunately for
the earlier investigators, Foster did not publish his
works until October, 1937.7

We must not be left with the impression that we
are getting something for nothing when we change
the vertical angle of radiation by tuning the tilt angle.
It you recall the analysis section above, you will
remember that the tilt angle during design is adjusted
to fall on a dotted circle of the ground interference pat-
tern to give a 6 dB boost from the ground reflected
signal. By tuning the tiit angle during operating
periods, that ground reinforcement deteriorates. How-
ever, this is where point five of the Moore/Johnson'’
conclusions becomes important; controlled directivi-
ty in the vertical plane is more important than gain in
the horizontal plane. Since we can tune the tilt angle
for maximum received signal, the law of reciprocity
of transmitted/received signals says we are at the best
operating conditions for the radio path in use.

The most interesting thing about being able to
change the configuration of the rhombic is the ability
to tune the antenna to the operating Amateur band
desired. It was earlier stated that a fixed rhombic can
be made to work reasonably well over a range of fre-
quencies of 3 to 1. As the frequency gets higher, the
vertical angle of radiation gets lower until at some fre-
quency the main lobe splits and the rhombic no longer
has high operating performance.

The CVR rhombic can be adjusted for peak per-
formance at any Amateur band. For example, if for
a given arrangement, the antenna frequency is in-
creased to the lobe splitting point, it is necessary only
to lengthen the overall configuration to raise the ver-
tical angle of radiation and bring the split lobes
together again at the higher frequencies.

RF feed to a rhombic

This discussion of feeding RF to the rhombic is
based on the understanding that the antenna will be
terminated in its characteristic impedance. By so ter-
minating it, we can take advantage of the excellent
front-to-back ratio that distinguishes this antenna from
other types, as discussed earlier. The method of ter-
mination will be discussed later.

The antenna input impedance changes with fre-
quency even when terminated. Various authorities
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show that an impedance change occurs from as much
as 850 ohms to 600 ohms over a frequency range of
4 to 23 MHz. However, because of the relatively small
percentage change, the worst SWR based on a center
impedance of 750 ohms would be 1.25:1. So the prob-
lem boils down to getting from the transmitter output
of 50 ohms to the antenna’s 7560 chms (see fig. 17).

It can be seen that the main transmission feeder line
is a 600 ohm, two-wire open line, with provisions to
feed either end of the rhombic antenna. A switching
arrangement at the center of the antenna permits ex-
changing the RF feedline and dissipation line to allow
remote switching of direction of fire while maintain-
ing a high front-to-back ratio in the chosen direction.

You can get to 600 ohms from 50 ohms immediate-
ly by using a 12:1 ratio balun. Barker and Williamson
makes a 5 kW 12:1 balun; you can also wind your own.
Six hundred ohms for the main transmission line was
advisable in my case because of the availability of a
118 watt, 600-ohm type CX. The Globar Division of
The Carborundum Company makes a non-inductive
resistor that can be used in conjunction with the dis-
sipation line as the termination resistance.

Impedance changes from 750 ohms to 600 ohms are
required to get to the 600-ohm line from the two ends
of the rhombic. A transmission line whose character-
istic impedance is gradually tapered from one value
to another may be used as a coupling transformer pro-
viding the change in impedance along the line is suf-
ficiently gradual.

When a tapered-line transformer with a minimum
length is desired, the characteristic impedance must
be tapered exponentially between the two limiting
values. One can avoid complicated design computa-
tions by using an exponentially tapered line section at
least one-half wavelength long at the lowest frequen-
cy to be transmitted and connecting it directly between
the antenna and the transmission line. Such a line was
used between the 750-ohm antenna input and the
600-ohm main transmission line. Since | wanted to use
the rhombic on 80 meters, a half-wave exponential line
of 137 feet in length was constructed for each end of
the rhombic.

rhombic termination

If you don’t wish to reverse the direction of radia-
tion of the rhombie, a non-inductive resistor may be
installed directly at the far end of the rhombic. The
power rating of the resistor should be at least one-third
of the power going into the antenna; two-thirds of the
. input power is radiated before it reaches the far end.
For example, if the power to the antenna is 500 watts,
key down, the terminating resistor should be able to
dissipate about 170 watts.

An alternative is to use a balanced lossy line of high
dissipation rating. | used a 600-obm dissipation line
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fe——— 50 OHM COAX 25'(7.6M)
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—0 ro 600
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70 600 ©
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fig. 17. (A) Matching to the rhombic and changing its
firing direction is accomplished by using a 12:1 balun,
transmission line switch and dissipation line. (B)
Transmission line changeover requires an effective 4 PDT
switch.

I

(No. 14 Stainless Steel wire) 500 feet long. The
600-ohm, 118-watt non-inductive resistor terminates
the line. As seen in fig. 17, remote controlled switch-
ing circuits permit swapping of the transmitting and
dissipation line to permit reversing the direction of fire
of the rhombic.

motorized configuration changer

Figure 15, previously referred to, is a very simplified
picture of how to change the configuration of the
rhombic. However, because the motorizing of the con-
figuration change by remote means was the most dif-
ficult part of the project to develop successfully, some
guidelines may be useful.
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The first attempt to motorize the configuration was
done by a motor at the far end of the array with the
weights on the side tower to maintain proper tension
in the antenna as the configuration was changed.
Don't do it that way! As the rhombic becomes “long-
er,” its legs approach a straight line. The force required
to pull the rhombic becomes increasingly greater and
a very large motor is required. A better way is to pull
the legs in from the side as depicted in fig. 156. An
analogy is the difficulty in tightening a violin string as
opposed to the ease of plucking it from the middle.

Two identical motors — of only modest power —
are required. To further reduce the motor power re-
quirements, a counter-balancing arrangement should
be used; see fig. 18. Using such a system permits a
lower motor output because it must only overcome
the difference in antenna force versus the counter-
weight force as the system moves off its equilibrium
point, a point of zero motor output requirement.

The drive motors have to be capable of reversing
and require a gear reduction to not only increase out-
put torque, but to give slow spindle speed; a spindle
rotation speed of 20-30 RPM is good. A 230-volt re-
versible motor with integral gearing to give 50 foot-
pound torque at a speed of 756 RPM was originally
tried. That proved inadequate even with the counter-
balancing system. A further gear reduction of 4:1 using
a chain drive proved acceptable. That was with a 65
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pound counter-balance weight, and a 200 pound far-
end weight. A surplus synchro connected to the gear
motor drive at the closest-to-the-house side-tower per-
mits remote indication of the configuration at the oper-
ating position during dark hours. it was necessary to
use a gear step-down arrangement so that the syn-
chro makes only one revolution of the entire configura-
tion change.
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vernal equinox DX

The average solar radio flux is
often higher in March than it is in any
other month of the year. During the
first three months of the year the earth
is at perigee with the sun; the long
winter nights allow more time — after
the earth’s daily production of ions —
for upward drift and the diffusion of
ions into the F2 region. The F2 region
contains the maximum ion density
{(foF2), which usually defines the max-
imum usable frequency (MUF) for DX
paths.

Throughout these winter months,
the foF2, the major variable factor in
calculating MUF (MUF =foF2.«factor),
is accumulated a little at a time, day
by day, and the highest monthly
average of the year usually occurs dur-
ing this quarter. Even during the year
of the sunspot minimum, when the
solar flux variation is small, an en-
chanced F2 region can be expected to
build up in winter.

Geomagnetic storms during these
months, however, may disrupt our
midlatitude ionosphere. During the
equinoctial months the earth’s (dipole)
magnetic field is sufficiently perturbed
by solar wind particles flowing into the
auroral zone at 50-70 degrees north
geographic latitude to cause the mid-
latitude ionosphere to be depleted.
Below the auroral zone, the iono-
sphere develops a trough that extends
southward, mainly on the dark side of
the earth (i.e., at night} for two to
three days in a row. Only near the
equator (between =+20 degrees
geomagnetic latitude} do the geomag-
netic disturbances enhance ionization;
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this is the reason for the higher MUF
and ionospheric tilts that give rise to
transequatorial (T.E. or one-long hop)
propagation. This T.E. is characteristic
of the equinoctial months — in the
spring more than in autumn — and
throughout winter in general.

springtime QRN

March and April are months in
which spring storms bring rain to much
of the northern hemisphere. Fronts of
warm and cold air generate the first
major thunderstorms of the year, pro-
ducing static that reduces the signal-
to-noise ratio of received signals,
thereby lowering readability.

The cumulative effect of thunder-
storm static worldwide is the main
cause of high noise levels on the lower
frequency HF bands. However, as a
storm front approaches your area, a
significant increase in the noise level
is heard. One first notices this increase
at a one-hop distance away {(about 600
to 1200 miles or 960 to 1920 km) when
the storm front is about one day west
of your location. The noise level usual-
ly decreases after that until the storm
reaches within a ground-wave’s dis-
tance (50 to 60 miles or 80 to 96 km).
Individual discharges can be heard. As
the storm draws nearer, its sounds be-
come part of the “local noise;”’ as it
moves away, its noise decreases, then
increases again as the front reaches
the one-hop distance point a day or so
later. (You can correlate this with
storm progress reports on local televi-
sion.) You can save time in looking for
rare DX by tracking storms in order to
pinpoint when the most favorable
listening conditions are likely to occur.

last minute-forecast

T.E. can be expected on the higher
frequency bands (10 through 30
meters) during the first two weeks of
March. The effect will not be as pro-
nounced as it was last year, but should
still provide good transequatorial open-
ings on the higher of these bands.
Look for the best openings to occur
when the geomagnetic field is disturb-
ed (high A and K figures) toward the
end of the second week. The rest of
the month will be better for low band
night time DX operation. in terms of
QRN buildup, this month will be one
of the last quiet ones, but only be-
tween storms. Spring equinox occurs
on March 20th at 1024 UTC. The moon
is full on the 17th and at perigee on the
16th.

band-by-band summary

Ten, fifteen, and twenty meters will be
open from morning to early evening
almost every day, and to most areas
of the world. The openings on the
higher of the bands will be shorter and
will occur closer to local noon. Transe-
quatorial propagation on these bands
will be more likely toward evening dur-
ing conditions of high solar flux and a
disturbed geomagetic field.

Thirty and forty meters will be useful
almost 24 hours a day. Daytime con-
ditions will resemble those on 20
meters, but skip and signal strength
may decrease during midday on days
coinciding with high solar flux values.
Nighttime use will be good except after
days of very high MUF conditions.
Generally the usable distance is ex-
pected to be somewhat greater than
that achieved on 80 at night.

Eighty and one-sixty meters, the night-
time DXer's bands, open just before
sunset and lasts until the sun comes
up on the path of interest. Except for
daytime short-skip signal strengths,
high solar flux values have little effect.
Geomagnetic disturbances more evi-
dent near equinox cause signal attenu-
ation and fading on polar paths. Noise
will be very noticeable on these lower
frequency bands.

ham radio
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The itaficized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during "‘normal’”’ hours.

*Look at next higher band for possible openings.
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NEW'
Spemal North
American Edition

As an added bonus, the 1985 U.S, Callbook
also lists the amateurs In Canada and Mexico!
You get the complete and accurate U.S.
listings (prepared by our own editorial staff),
all the usual up-to-date Callbook charts and
tables, PLLUS Canada and Mexico, Now that's
real value!

The best just got better!
Of course, Canadian and Mexican amateurs
are also listed in the 1985 Foreign Callbook.
Don't delay! The great new 1985 Callbooks
were published December 1, |1984.

Order your copies now!

Each  Shipping  Total

ouw.s. Callbook
o Foreign Callbook 20.95% 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA,

$21.95 $3.05 $25.00

Order from vour dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinols residents add 6% sales tax,

Keep your 1985 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher In sets of three (March 1, June 1,
and September 1) for only $15.00 per set
Including shipping, Specify U.S. or Foreign
supplements when ordering. lllinois res-
Idents add 6% sales tax, Offer void after
November 1, 1985,

RADIO MAMEUR I I L u o k

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

Tel: (312) 2346600 e 7.

LISTEN TO THE WORLD

WITHOUT THE ANTENNA HASSLE!

Arcomm's AP4 active tuned antenna/preselector
is ideal for those who want to listen but cannot
put up outdoor antennas. Covers .540 fo 32 MHz
in 4 bands and incorporates a low noise, up to
18 dB gain preamp. Intermod is reduced by using
Hi-Q torroidal inductors. Will switch four anten-
nas and three receivers. Ideal for all general
coverage receivers. 8-1/4" x 6-1/8" x 2", weight
4 Ibs

To order, send check or money order plus $3 ship-
ping. PA res. add 6% sales tax. Dealer inquires

invited ARCOMM

24 Valley Street
Lewistown, PA 17044 .- 184

MULTI-BAND

TRAP ANTENNAS

Completely assembied & ready to use - Commercial quality
bult to last -Lightweight, sealed. weatheérproo! traps
Automatic band switching - Low loss end insulators - Handles
up to 2000 watts PEP - For all wansmitters, recevers &
transceivers - Tuner usually never required -Deluxe center in
sulator, with buit in lightning arrestor. accepts PL-259 coax
conneclor -May be used as inverted V' - Excelient for all
class amateurs - Instructions included - 10 day money back
guarantee'

4-Band-40,20.15 10 meters (55°) 2 raps ~ #D42 $55 95 PPD
5Bana-80.40.20.15,10 meters (105°) 2 traps #D52 $59 95PPD

SHIPPED POSTPAIDI READY TO USE!

90 i RG-58U, 52 onm coax cable, with PL-250 connactor on
each end - Add §12 00 to above price

We accept VISA/MC-Give Card #, Exp. Date. Signature

$PI-RO DISTRIBUTORS +~ 106

2 Aoom 103, P.O. Box 1538 M
o Hendersonville, NC 28793 s ==

ST, 1. g | =on
—

SCOPE MEMORY
- ~O\-§ {(:

"=
"¢ |
¢ ¢ &0 0oL

Turn your oscilloscope into a digital stor-
age scope Store analog & digital signals
N a single sweep An economical way 1o
increase your capabilities of

® Trouble shooting

® Electronic development

® Wave form & pulse analyis

® Analysis of low frequency signals.

Send for information package

Sibex, Inc.

2340 State Road 580 Suite 241
Clearwater. FL 33515
(813) 797-9589 »~ 168
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ALPHA DELTA ANTENNA
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AC LINE PROTECTORS —
the inside story

e Who Needs Them
* Do They Really Work

e Why Are There Several
Different Models

Who Needs Them

Lightning is the most common cause of
component damage. However, we occa-
sionally run into those who say "'I've never
been hit by lightning™ or *'l live on the West
Coast and we don’t have much lightning."”
Don't be fooled. There are demons lurking
everywhere from your AC line to antenna
that can damage your gear. Before expos-
ing those, let’'s look at data about
thunderstorms.

On average, the number of annual days
with thunderstorms per area are approxi-
mately: West Coast, 5; Southwest, 20 to 40;
Texas, 40 to 70, Midwest, 40 to 50; East
Coast, 30 to 50; South, 50 to 70; and Flor-
ida, up to 100! Really, no matter where you
live, you should be aware and protected
from the potential for lightning-induced
damage

Now, what about what you can't see that
does damage equipment? Dry desert winds
in the Southwest and West Coast, wind
driven snow and summer cloud buildup are
all generators of enormous amounts of
static electricity. Static-induced voltages
from any one of these conditions can build
up levels of 3 kV or more! If you've ever had
the occasion to watch the static discharge
jumping from the end of a long wire hang-
ing near a chassis, you'll know what we
mean

Whal's worse, this type of damage is not
always catastrophic. Semiconductors can
suffer junction damage and will degrade
over a period of weeks or months, causing
subtle system problems and a gradual loss
of sensitivity.

In the case of AC line protection, semi-
conductors are known to be damaged by
transients caused by AC motors starting
and switches, surges from power company
“brown-outs’" and poor regulation and even
the effects of fluoresent lighting. If you have
had the chance to see a graphic printout
from an AC wall socket analyzer, you
wouldn’t plug anything in again thal was
unprotected

So who needs Alpha Delta? Everyone.
Regardless of season or geographic
location.
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Do They Really Work

First, let's settle one issue. Most storm damage comes from
either voltage induced into the antenna from a near-hit lightning
strike (as much as a mile away) or static buildup. No manufac-
turer claims their device will proiect you from a direct lightning
hit. That's because there is no standard by which to describe one.
Some hits can generate currents of over 100,000 amperes. These
might even destroy a house! Others are in the range of hundreds
of amperes and may be satisfactorily by-passed to ground through
a lightning protector.

Since the chances for damage from induced (non-direct hit)
sources are several thousand times greater than direct hits, an
effective proteclor has a definite place in a communications
system.

ALPHA.DE

P O Box 571, Centerville, Ohio 45459 » (513) 435.4772
current solutions to current problems

» 109

Alpha Delta Transi-Trap™ ceramic gas lube protectors do pro-
vide effective protection because they were designed and tested
1o be used with the most sensitive semiconductors. They do this
because they fire fast enough, (less than 100 nanoseconds), and
at a low enough level to effectively by-pass the typical range of
induced currents and voltages. Standard air-gap devices cannot
reach this performance level due lo varations in atmospheric con-
ditions that will effect conduction of the static charge to ground.

In addition, Transi-Trap™ protectors are the only devices in
the industry employing a combination of ‘'fail-safe’ isolated
ground design and a field replaceable ARC-PLUG™ cartridge.
Isolated ground prevents the ARC discharge from flowing to the
equipment chassis via the coax shield. ''Fail-safe’” means the
ARC-PLUG cartridge is designed to fail “'shorted’ instead of
“open’ in the event of a heavy discharge in excess of its rating.
In this event, the equipment is still protected until the cartridge
is replaced. Replacement is indicated by a “'dead"’ receiver and
high VSWR during tune-up.

Competitve air-gap devices sulfer electrode disintegration and
fail "open.” You will lose your protection and you don't even know
it! One competitive gas tube device is designed to melt its solder
connections and fail “open" in the event of heavy current flow.
The protection is gone, the efement is non-replaceable and you
still don’t know it!

Transi-Trap™ protectors have been thoroughly tested by in-
dependent government and military test labs, and have been
ordered for use around the world in a number of government and
military programs. An Avionics user recently reported that since
installing Transi-Trap™ devices, there has been no loss of com-
munications due 1o induced transients. A leading designer of qual-
ity HF and VHF antennas, Butternut Electronics, suggesis the
use of Transi-Trap protectors in their literature.

A major computer manufacturer has selected MACC Master
AC Control Consoles to protect their own systems from AC line
transient related damage. This was done after extensive testing
of all devices presently available

Why Are There Several Different Models
We offer a choice of models to provide the most effective
cost/power/frequency/connector combination,

STEP #1: Select your power range. The 200-walt models are the
most sensitive to transient pulses and are the best choice for
receivers and fransceivers. The 2 kW models are designed for
overall station protection and for linear amplifiers

STEP #2: Select your frequency range. The UHF “*T"' connector
models (LT, HT) offer low insertion loss protection through 148
MHz. The lowest-loss devices are the R-T and HV (typically
0.1 dB at 500 MHz) with UHF-type connecltors. 1he R-T and
HV models utilizing type “N"" or “BNC"' connectors offer even
less loss through 1000 MHz! They are perfect for cellular radio
and STL operation in the 800 and 900 MHz ranges

Models available are:

Model LT UHF “T"" type, 200 W, through 148 MHz 19.95
Model HT UHF “T"" type, 2 kW, through 148 MHz 24.95
Model R-T: UHF connectors, 200 W, through 500 MHz . 29.95
Model HV: UHF connectors, 2 kW, through 500 MHz 32.95

Model R-T/N: N connectors, 200 W, through 1000 MHz 3295
Model HV/N: N connectors, 2 kW, through 1000 MHz...........35.95

(BNC connectors also available)

The surge protected MACC models are: Model MACC - 8 outlets, and master
switch control 79.95. MACC-4, same as above but with 4 outlets 59.95
ACTT - wall socket direct plug-in with 2 outlets 29.95

Alpha Delta Transi-Trap antenna line protectors and MACC Master AC Control Con
soles provide more than near-hit lightning protection. They will give you protection
to cover all forms of static and transient surges from your antenna o your power
line — at an attractive price

Available from your local Alpha Delta dealer or direct plus shipping $2 Transi-Traps™,
$4 MACC

COMMUNICATIONS, INC.




WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

MIKE 7 CONDUCTOR REVERBERATION UNIT
CONNECTOR | RIBBON CABLE

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

METER
0-15Vv.D.C.

N THIS 2-1/4"
#] SQUARE METER
MEASURES
) 0-15 vDC.
$4.50 EACH

SUB MINIATURE
D TYPE
CONNECTOR

SOLDER TYPE SUB-MINJATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS
DB-15 PLUG $2.75
DB-15 SOCKET
DB-15 HOOD
DB-25 PLUG
OB-25 SOCKET

DB-25 HOOD Sl 25

“PARALLEL"

PRINTER
CONNECTOR

SOLDER STYLE
36 PIN MALE
229 USED ON

TRANSFORMERS RS-232 E}(TENSION

Y

y/
9 LINE CONNECTED
LINES | THROUGH 8 & 20.
DB25 MALE TO FEMALE
10 FEET SHIELDED.
$11.00 EACH

MULTI-
SWITCHES

3 STATION
NON-INTERLOCKING
3- 2PDT SWITCHES.
[} EACH OPERATES
INDEPENDENTLY.
1% BETWEEN
MOUNTING CENTERS
$1.75 EACH

5 STATION
INTERLOCKING

MADE BY ALPS.

3-2PDT AND

2-6PDT

SWITCHES ON FULLY

INTERLOCKING ASSEMBLY.
3va” BETWEEN

MOUNTING CENTERS
$2.50 EACH

5 STATION
NON-INTERLOCKING

SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

120 volt
primaries

$7.50 EACH

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN
ELECTRONIC ORGANS TQ PROVIDE ACOUSTIC DELAY
SOUND EFFECTS. INPUT IMPEDANCE 8 ONMS, OUTPUT
IMPEDANCE 2250 OHMS. 417" x 164" x 1%/167

SOUND AND VIDEO MODULATOR
FOR T.I. COMPUTER

T # UML381-1. DESIGNED FOR USE
WITH T.). COMPUTERS. CAN BE USED WITH
VIDEO SOURCES. BUILT-IN A/B SWITCH
CHANNEL 3 OR 4 SELECTION SWITCH.
OPERATES ON 12 VDC. HOOK UP DIAGRAM

INCLUDED
$10.00 EACH

5.6 VOLTS @ 750 MA
6 VOLTS @ 150 MA
12VCT @ 200 MA

18 V. @ 650 MA

18 VOLTS @ 1 AMP
24 VOLTS @ 250 MA
24VCT @ 1AMP

TRANSFORMER

$3.00
$1.25
$2.00
$3.50
$4.50
$2.50
$4.50

SPECTRA-STRIP RED MARKER
STRIP. 28 GA STRANDED WIRE,
$5.00 PER ROLL (100 FT.)

2K 10 TURN

MULTI-TURN POT

SPECTROL
- #MOD 534-7161
g $5.00 EACH
ROTARY SWITCH
1POLE
6 POSITION
1% DIA x 12" HIGH

75¢ EACH
10 for $6.00

PUSHBUTTON
POWER SWITCH

ALL ARE 115 VAC
PLUG IN

48 KEY ASSEMBLY FOR
T.I. COMPUTER

NEW TEXAS INSTRUMENTS
KEYBOARD. UNENCODED,
48 S P.S.T. MECHANICAL
SWITCHES. TERMINATES
TO 15 PIN CONNECTOR.
SOLID METAL FRAME 4" X 9"

$6.50 EACH 2 FOR $11.00

120V INDICATOR
m“ Bt >~
NEON INDICATOR. RATED

120 V 1/3 W. MOUNTS (N
5/16” HOLE ... RED LENS

4V0C @70 MA
6VDC @ 500 MA
9VAC @1AMP

12.5 VAC @ 265 MA
16.5 VAC @ 10 VA

17 VAC @ 500 MA

SPRING LEVER
TERMINALS

TWO COLOR

CQDED

TERMINALS

ON A STURDY

23/4 - 33/

BAKELITE PLATE

GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES

$5.00
§3.00
$2.50
$3.50
$4.00

V—

G
CONNECTORS

72 =

ALL ARE .156" SPACING
10 PIN EDGE
CONNECTOR

TRW #50-10420  $2.00 EACH

22/44 TIN

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF
$1.00 EACH

SWITCHES

75¢ EACH
10 FOR $7.00
100 FOR $65.00

$1.00 EACH 10 FOR $900

5 50 EACH

DATA CABLES

TI SWITCHING POWER SUPPLY
)

TL % 1053214-2

COMPACT, WELL-REGULATED SWITCHING

POWCR bUPPLY DESIGNED TO POWER TEXAS

INSTRUMENTS COMPUTER EQUIPMENT.
[MPUT: 14VAC - 25.IVAC AT 1A
OUTPUT:  + 12VDC AT 350MA

SAME AS

1.D.C. MALE

ABOVE,
0

MINI-PUSH BUTTON
S.P.S.T. MOMENTARY
NORMALLY OPEN
1/4” BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00

SPECIFY COLOR

P.C. STYLE: NO MOUNTING EARS.
$1.50 EACH 10 FOR $14.00
22/44 GOLD

PC. STYLE $2.00 EACH
10 FOR $18.00

28/56 GOLD

r SVDC AT 1.2A

STANDARD

28/56 GOLD PLATED CONTACTS

56 CONTACT SPACING

GEL CELL
BATTERY

12VDC @ 1.2 AMP HOUR
47X 113/16" X2 1/8”

RED, BLACK, WHITE. A
YELLOW $2.50 EACH

48 PAGE CATALOG FREE!
SLIDE 1 POTS

RIBBON CABLE.
$8.00 EACH
!

~ 5VDC AT 200MA

4 376" X 4 1/8" X 1 1/un 10 FOR $22.00

$15.00 EACH

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED

RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00

FLASHER LED
5 VOLT OPERATION
RED JUMBO SIZE
$1.00 EACH

BI POLARLED
2 FOR $1.70

LED HOLDERS
TWO PIECE HOLDER g
FOR JUMBO LED

10 FOR 65¢ 200 FOR $10.00

CLEAR CLIPLITE
HOLDER
MAKE LED A FANCY

INDICATOR CLEAR
4 FOR $1.00

312"

S1ZE: $5.00 EACH

FREE!'! FREE! FREE! SEND FOR
LINE CORDS KEY
ASSEMBLY |RELAYS
TWO WIRE SOLID STATE RELAY

6 18ga TWO WIRE
3 FOR $1.00 HEINEMANN ELECTRIC
#101-5A-140~ 5 AMP R&T 722 T

THREE WIRE CONTROL: 3-32VDC

18 INCH 18ga THREE WIRE LOAD: 140VAC 5 AMPS
2 for $1.00 SIZE: 2X 1" X %" HIGH
$5.00 10 FOR $45.00

MINIATURE

8 FOOT 18ga THREE WIRE
6 VDC RELAY

$2.00 EACH
SOLDERING SUPER SMALL
SPOT RELAY;

IRON STAND
/- GOLD COBALT
SPRING STEEL @

IRON HOLDER
ON WEIGHTED
BASE.

| compuTER
100K linear tape
2" LONG

15/8” TRAVEL  75¢ EACH
SOOK llnear taper

27/8"

13/4" TRAVEL 75¢ EACH
DUAL 100K audio taper
31/2" LONG
2 1/2" TRAVEL. $1.50 EACH

CRYSTALS

CASE STYLE HC33/U
COLORBURST
3579.545 KC
I $1.00 EACH
METAL OXIDE
VARISTOR

G.E. # VB2ZA12

50 VOLTS, NOMINAL D.C

VOLTAGE 5/8" DIAMETER
2 FOR $1.50

MINIATURE TOGGLE SWITCHES
ALL ARE RATED S AMPS @ 125 VAC

CAPACITORS

2,000 mid. 200 VDC
13/4"0IA. ~ 5" HIGH

3,600 mfd. 40 VDC
13/8"DIA. » 3 3/4" HIGH

6,400 mfd. 60 VDC
13/8"DIA. x 41/4"HIGH

31,000 mfd. 15 VDC
13/470DIA. + 4" HIGH

CONTAINS 5 INGLE»POLE
NORMALLY OPEN SWITCHES.

MEASURES 3 3/4” LONG $2.00

A

$1.00

CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES.
MEASURES 4 1/4” LONG.

DC-DC
CONVERTER

$2.50

CONTACTS.
RATED 1 AMP AT 30 VDC:
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 Vv, COIL RES. 220 OHM

13/16" x 13/32" % 7/18"
AROMAT # RSD-6V
$1.50 EACH 10 FOR $13.50

13 VDC RELAY

CONTACT: SPN.C
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT .

COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH
75¢ EACH
10 FOR $7.00
o Used but fully tested .,_
$1.70 EA w
USA: S300 SHIPPING ——
FOREIGN ORDERS
ocA |°N e:
\» 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411
v 187

2 MHZ
$3.50 EACH

$2.50

72,000 mfd. 15 VDC
2"DIA. < 4 3/8"HIGH $3.50
185,000 mfd. 6 VDC

21/2'DIA ~ 41/2°HIGH  $1.50

$5.00 EACH

TRANSISTORS

2NT06 4 FOR $1.00
2N2222A 3FOR $1.00
PN2222 4 FOR $1.00
2N2904 3 FOR $1.00
2N2905 3FOR $1.00
2N2907 3FOR $1.00

POWER SUPPLY W/ PRE-AMP

THIS SUPPLY WAS USED TO POWER
AN 8 TRACK/CASSETTE UNIT 1T
WILL SUPPLY APPROX. 18 VDC AND
INCLUDES A SMALL PRE-AMP TO

CLAMPS TO FIT CAPACITORS 50¢ ea.

DESIGNED TO PROVIDE A
STEADY +5 VDC @ 240 MA
FROM A BATTERY SUPPLY
0F3.5T06.25V

21/16"X11/167 X
1 11/16" HIGH

$1.50 EACH

8 OHM
IMPEDANCE,
FULL RANGE
SPEAKER.

8 OZ MAGNET
4" DIAGONAL
MOUNTING CENTERS.

$2.50 EACH
10 FOR $20.00

SOLID STATE
T BUZZER

STAR #SMB 06L

(on-on)
SOLDER LUG
TERMINALS.
$1.00 EACH
10 FOR $9.00
100 FOR $80.

S.P.D.T.
(oh-on)

P.C. LUGS,
THREADED g§
BUSHING.

e
e

O.P.D.T.
(on-on)

SOLDER LUG
TERMINALS

i

TOLL FREE ORDERS ONLY
1.800 826-5432

(ORDER ONLY}

(IN CALIFORNIA: 1-800-258-6666)
ALASKA. HAWAILL
ORINFORMATION

213) 380 8000
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S.P.D.T. S.P.D.T.
{on-on) (on-off-on)
SOLDER LUG
TEAMINALS
4 PDT RELAY BUSHING $1.00 EAGH
10 FOR $9 00
* 14 pin style 100 FOR $80.00
S.P.D.T.
120 volt ac. cail (on-oﬂ-on)
BOOST SIGNAL LEVEL.
specity conl vollage i
RCA PLUGS FOR LINE INOUT. ) AgGE QUANTITIES AVAILABLE] hes et R sl TT  Sororo ® . $1.00 EACH
MINIMUM ORDER $10.00 mmmm
905 S. VERMONT AVE. P.O.BOX 20406 LOS ANGELES, CA 90006 INCLUDE SUFFICIENT
SHIPPING

P C.STYLE,
+ 3 amp contacts
NON-THREADED;
$4.50 EACH SOCKETS FOR RELAY 50¢ each 10 FOR $7 00 100 FOR $80.00 100 FOR $180.00 10 FOR $9.00
CAL!F RES. ADD 6 1.2

NON-THREADED
=24 voltd.c. or
BUSHING
nLL ELE‘ I Ronlcs CORI U Rt 1
NOCOD'

Tell ‘'em you saw it in HAM RADIO!



7 %Wm & teal you
SELECTION
L= or mare than 40 years we

= 1! nave been serving the amateur
e ! community with QUALITY PRODUCTS and
DEPENDABLE "SE-RVICE™ and, we fully intend to

carry on this proud tradition with even MORE new

“AMERICA'S MOST RELIABLE AMATEUR RADIO DEALER

SELL-TRADE

New & Reconditioned

product lines plus the same “far’ wreoimen you've
come 1o rely an. Our recondilioned equipment is of the
finest quality with 30, 60 and even 90-doy ports and

labar warranties on selected pieces H AM E Q U l PM E NT
And. remember STORE HOURS:
9-5 P.M, (CST) L'd” or Write Us Today Fora Duole!
— WE SERVICE WHAT WE SELL — MONDAY thru FRIDAY You'll Find Us to be Courteous, Knowledgeable
OPEN SATURDAYS and Honest
AEA DRAKE MOSELEY RN 0
LOSED
AMECO ENCOMM NYE SUNDAYS/HOLIDAYS PHONE (605) 886'73]4
AMERITRON HUSTLER PALOMAR - |
ANTEK ICOM RADIO CALLBOOK p
ARRL JANEL ROBOT BN Cppes B
| ———
ASTRON KANTRONICS ROHN I A
ANTENNA KDK TELEX [ HYGAIN ! { MAIL AND
SPECIALISTS KLM TEN-TEC | TELEPHONE
BAW LARSEN TRIO-KENWOOD | "WII.C llti
BENCHER MEJ UNADILLA / REYCO [ v aoe
BUTTERNUT MINI-PRODUCTS YAESU | business! |
CUSHCRAFT MIRAGE
DIAWA - _rt—— AEA AMT-1, REGULARLY $479.95
- | [
@@I | NOW ONLY $299.95
- I J THE AMTOR TERMINAL UNITI!! Works with any
Write ,Odn’ for our latest P.O.Box 73 ASCIl terminal or personal computer with a terminal
208 East Kemp program. Also works RTTY, CW, ASCII
BI.I"G“I‘!/UIOd Eq“ipm."t List. Watertown, SD 57201 ORDER YOURS TODAY! Limited quanlities
3 B = INTRODUCES
TOUCHTONE" | | TOUCHTONE" DTMF SR
DECODER KIT B R e MODEL RAP-1
ICE- 300 BAUD INTERFACE P
‘ - 107 = W oico
pacoon
DTMF Receiver Kit ® Cor _aman comput "u K
i LD...;, i i fraat ~w TUNE THE WORLD FROM
o n RIT RS _"_ YOUR HANDHELD VHF/UMF RADIO
’ S
TOUCs TONIER Hl. -
® Usae your computar to decods DTMF touchtonas .
® Apceveall 182 a5 InGt 45 Lhey Can be LrAnsm tied
. e t -
. 0 At Br oy .
® Sampie BASIC progrurm and OsLructions neiuded $14935-
® LED 1 1 DacodB-A pﬂd“ ‘Remote A Ped”
Moagel DAR-1 Fie nt ot it
$BB 95 ol
‘1.' 1 £ .
SRS AN ROnG S.';'Ei?.ﬁf.?&?ﬂ?? ICOM IC-02AT USER'S
714 /871-2008 714 /87 1-R00 "AUDIO BLASTER " MODULE

Now Available
for IC-2AT

NOW INCLUDES ANSWERS TO FCC/VEC EXAM QUESTIONS
ARRL LICENSE MANUAL

Here's the latest up-to-date hcensing guide fram the ARRL  Plenty of theory and
detailed explanations take most of the pain out of studying to upgrade your
license

1984 B0th editon 216 pages

AR-LG Softbound $4.00 e

Please 200 $2 shipping & handiing

= HAM RADIO’S BOOKSTORE 563 CANDLEWOOD T, BRER. Ch 82601
----- Greenville, NH 03048 {714) §71-2008
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VHF/UHF WORLD - "

keeping VHF/UHFers
up-to-date

I’'m often asked questions such as:
““How do | know what's the latest
VHF/UHF technique? Where can |
meet other VHF/UHF'ers? How can |
keep up to date on important VHF/
UHF happenings?”’ The answers to
questions like these are largely a func-
tion of interests and the bands used;
and thus can vary considerably.

Because these questions are so fre-
quently asked, | decided to answer
them in this month’s column. I'll try to
cover as many areas as possible, as
objectively as | can. If | neglect to men-
tion a valuable VHF/UHF resource
with which you're familiar, please let
me know so we can share it with
others in a later column.

periodicals

Probably the most popular source of
information for VHF/UHF’ers is con-
tained in the monthly Amateur Radio
magazines (table 1).

ham radio has always been a reliable
source of information on VHF/UHF
design and techniques. Since January,
1984, this column has appeared month-
ly. In addition to various articles on
VHF/UHF subjects {see Cumulative
Index, December, 1984, page 128), the
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annual antenna issue (May), the an-
nual VHF/UHF issue {which first ap-
peared in July, 1984), and the annual
receiver issue (November) are of parti-

cular interest to VHF/UHF’ers.
CQ has recently added a VHF/UHF

column. It also features articies on
VHF/UHF techniques and equipment.
In addition it has announced that it will
resume its VHF contesting program
with a VHF WPX contest in July, 1985.

QST also publishes articles of in-
terest to VHF/UHF’ers. The monthly
columns ““The World Above 50 MHz"’
by Bill Tynan, W3XO0, and "The New
Frontier'” by Bob Atkins, KAIGT,
cover current VHF/UHF standings and
records and reports on VHF/UHF ac-
tivity. ARRL-sponsored VHF/UHF,
and EME contest results are also
published regularly.

73 has no formal VHF/UHF column
but publishes articles featuring VHF,
UHF, and microwave techniques.

Several periodicals published out-
side the United States may also be of
interest to stateside VHF/UHF'ers.
The most notable are CQ-DL, CQ Ham
Radio, Ham Journal, and Radio Com-
munication (see table 2).

CQ-DL, the official journal of the
DARC (Deutscher Amateur Radio
Club) of West Germany, is written en-
tirely in German. Like ham radio and
QST, it features a monthly VHF/UHF
column as well as articles of interest
to VHF/UHF'ers.

table 1. Major Amateur Radio periodicals
published in the United States.

ham radio, Communications Technology,
Inc., Greenville, New Hampshire 03048.
Issued monthly. One-year subscription:
$19.95 (U.S.A.).

CQ, CQ Publishing Company, 76 North
Broadway, Hicksville, New York 11801.
{ssued monthly., One-year subscription:
$16.00 (U.S.A.).

QS7, ARRL, 225 Main Street, Newington,
Connecticut 06111. Issued monthly.
Annual membership in ARRL: $25.00
((U.S.A.] includes subscription to QST).

73, 73 Subscription Department, Box 931,
Farmingdale, New York 11737. {ssued
monthly. One-year subscription: $25.00

(U.S.A)).
)

CQ Ham Radio is the major monthly
publication in Japan. Written in
Japanese, it usually runs over 500
pages per issue. Ham Journal, also in
Japanese, is a smaller, quarterly publi-
cation issued by the same publisher.
Each issue of Ham Journal is based on
a central theme. For instance, the
Spring, 1984, issue was devoted
almost entirely to EME.

Radio Communication ("' Radcom’’)
is the official journal of the RSGB
{Radio Society of Great Britain). Like
QST, it features articles on VHF/UHF
and two VHF/UHF columns, ''4-2-70"
(70, 144, and 430 MHz) by Ken Willis,
G8VR, and “Microwaves’”’ by Mike
Dixon, G3PFR. It is interesting to note



that British VHF/UHF’ers appear to
have different interests than their
American counterparts. Reading ‘Rad
Com,”’ the American reader senses a
greater interest in portable operation
and a large population of users on
microwave frequencies such as 23, 13,
and 3 cm. Unlike typical American
designs, British designs tend to em-
phasize inexpensive or particularly
clever design techniques.

professional periodicals

Several professional periodicals may
also be of interest to VHF/UHF'ers
{see table 3). In particular, they are the
IEEE Microwave Theory and Techni-
ques (MTT),* the /EEE Transactions
on Antennas and Propagation
{(PGAP), Microwave Journal, Micro-
waves & RF, Microwave Systems
News, and RF Design.

IEEE’'s PGAP and MTT are highly
mathematical in nature but usually are
devoted to the latest state-of-the-art
developments in their respective fields
of antennas, propagation, and micro-
waves. Only members of the IEEE may
subscribe.

Microwave Journal, Microwaves &
RF, Microwave Systems News, and
RF Design are controlled-circulation
publications available free of cost to
“’qualified” industry professionals and
by subscription to ‘non-qualified’’ per-
sons. These magazines specialize in
reporting on the latest design techni-
ques and equipment, with generous
amounts of space devoted to adver-
tisements and product reviews.

special interest publications

So far we've been talking mainly
about magazines. There is, however,
a substantial number of newsletters
and small journals that are specifically
written for VHF/UHF’ers. These are
generally either “open distribution”
publications or society or club
publications.

The primary ‘‘general distribution”
types are VHF+ Trading Post,
VHF/UHF and Above Information Ex-

*|nstitute of Electrical and Electronics Engineers, Inc.,
345 East 47th Street, New York, New York 10017.

table 2. Major Amateur Radio periodicals
published outside the United States
{contact publishers for U.S. subscription
rates).

CQ-DL, Published by the German Amateur
Radio Club {DARC), Postfach 1155, 3507
Baunatal 1, West Germany. Issued monthly.

CQ Ham Radio, CQ Publishing Company
Ltd., 14-2 Sugamo 1-Chome, Toshima-Ku,
Tokyo 170, Japan. Issued monthly.

Ham Journal, CQ Publishing Company, Ltd.,
14-2 Sugamo 1- Chome, Toshima-Ku, Tokyo
170, Japan. Issued quarterly.

Radio Communication, RSGB Headquarters,
Alma House, Cranborne Road, Potters Bar,
Hertsfordshire, EN6 3JW, England. Issued
monthly.

table 3. Major professional publications
of interest to VHF/UHFers.

IEEE MTT, |IEEE Service Center, 445 Hoes
Road, Piscataway, New Jersey 08854. Issued
monthly. IEEE membership required. Contact
publisher for rates.

IEEE PGAP, IEEE Service Center, 445 Hoes
Road, Piscataway, New Jersey 08854. Issued
monthly. IEEE membership required. Contact
publisher for rates.

Microwave Journal, Horizon House, 610
Washington Street, Dedham, Massachusetts
02026. Issued monthly. One-year subscrip-
tion: $36.00.

Microwaves and RF, Hayden Publishing
Company, Box 1419, Riverton, New Jersey
08077. issued monthly. One-year subscrip-
tion: $30.00.

Microwave Systems News, EW. Com-
munications, Inc., Box 50249, Palo Alto,
California 94303-0249. Issued monthly. One-
year subscription: $35.00.

RF Design, Cardiff Publishing Company, 1
East First Street, Duluth, Minnesota 55802.
Issued bi-monthly. One-year subscription:
$15.00.

change, 2-meter EME Bulletin, 220
Notes, 432 and Above EME News,
VHF/UHF Newsletter, DUBUS, VHF
Communications, Amateur Television
Magazine, and ORBIT (see table 4).

VHF+ Trading Post is a new
monthly newsletter that specializes in
news and advertisements of interest to
the VHF/UHFer. VHF/UHF and
Above Information Exchange, another
new publication, with articles on VHF,

UHF, and EME, as well as VHF/
UHF’er comments and station descrip-
tions. It also features K2UYH's 432
and Above EME News.'' The 2-Meter
EME Bulletin spotlights the latest hap-
penings, news items, and station
descriptions of interest to 2-meter
EME’ers. All three publications step-
ped in to fill the gap when **The Lunar
Letter’ ceased publication.

220 Notes is dedicated to coverage
of weak signal and FM/FM repeater
activity on the 220-225 MHz band. Re-
cent issues featured detailed back-
ground material on the Land Mobile in-
dustry’s attempt to remove this band
from the Amateur Radio service. 432
and Above EME News, compiled by
Allen Katz, K2UYH, features 70, 23,
and 13-cm EME station reports, as well
as some technical material and month-
ly EME schedules. A low-budget oper-
ation published mainly for the active
EME’er on 70 cm and above, 432 and
Above cannot handle any more sub-
scribers; it is, however, republished in
the next available issue of VHF/UHF
and Above Information Exchange.

The RSGB VHF/UHF Newsletter by
David Butler, G4ASR, has just become
available to readers outside of Europe.
While it specializes in reporting on up-
coming VHF and UHF activities in Eu-
rope, it also provides good material on
meteor scatter, EME and new VHF and
UHF techniques. DUBUS is a West
German publication written mostly in
English, but directed to European
readers. DUBUS features information
on stations, activities, and design for
VHF/UHF operation.

VHF Communications is the English-
language version of the German UKW
Technik. Published quarterly, it fea-
tures full-length articles on VHF, UHF,
and microwave equipment design.

Amateur Television Magazine spe-
cializes in slow scan, fast scan, and
satellite TV. It offers articles on equip-
ment construction and operating tech-
niques, and advertisements of interest
to the video-oriented Amateur.

ORBIT, the journal of the Radio
Amateur space program, is the official
publication of AMSAT (Amateur Sat-

March 1985 127



table 4. Major VHF and UHF newsletters
and publications.

VHF+ Trading Post, c/o Jack Parker,
KCOW, P.O. Box 11023, Reno, Nevada
89510. Issued monthly. One-year subscrip-
tion: $5.00.

VHF/UHF and Above Information Exchange,
c/o Rusty Landes, KAGHPK, P.0. Box 270,
West Terre Haute, Indiana 47885. Issued
monthly. One-year subscription: $15.00.

2-Meter EME Bulletin, c/o Gene Shea,
KB7Q, 417 Stadhauer, Bozeman, Montana
59715. Issued monthly. One-year subscrip-
tion: $12.00.

220 Notes, c/o Walt Altus, WD9GCR, 215
Villa Road, Steamwood, lllinois 60103. Six
issues per year. One-year subscription: $5.00

432 and Above EME News, c/o Allen Katz,
K2UYH, 326 Old Trenton Road, RD 4, Tren-
ton, New Jersey 08691. Issued monthly. (See
text).

VHF/UHF Newsletter, RSGB Headquarters,
Alma House, Cranborne Road, Potters Bar,
Hertsfordshire EN6 3JW, England. issued
monthly. Contact publisher for rates.

DUBUS, c/o Claus Neie, DL7QY, D-7181
Rudolfsberg 24, West Germany. Issued
quarterly. Contact publisher for rates.

VHF Communications, c/a Terry D. Bitten,
Jahnstrasse 14, Postfach 80, D-8523
Baiersdorf, West Germany. Issued quarter-
ly. Contact publisher for rates.

Amateur Television Magazine, c/o QCD
Publications Inc., P.0O. Box H, Lowden, lowa
52255. Issued monthly. One-year subscrip-
tion: $10.00.

ellite Corporation). It features con-
struction articles, equipment reviews,
station descriptions, and the latest in-
formation on Amateur Radio satellites.

club newsletters

There are numerous club publi-
cations often available to non-
members at a nominal cost. Those that
come to mind are Six Shooter, The
Sidewinders on Two Bulletin, The
Southeastern VHF Society and 70-cm
Net Newsletter, Northeast VHF News,
Texas VHF-FM Society News, The
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West Coast VHF'er, Radiosporting,
and Cheese Bits (see table 5).

Six Shooter, the official journal of
SMIRK (Six Meter International Radio
Klub), specializes in coverage of
6-meter activities. You can join SMIRK
after contacting six members on 6
meters. SMIRK also sponsors awards
and an annual contest.

The Sidewinders on Two Bulletin is
the official newsletter of SWOT (Side-
winders on Two), which specializes in
2-meter activity. Members are ad-
mitted after contacting 2 SWOT mem-
bers on 2 meters. SWOT also sponsors
an annual contest and awards.

The Southeastern VHF Society and
70-cm Net Newsletter is a publication
of the Southeastern 70-cm net. In ad-
dition to 70-cm news, it features items
of general and technical interest to
VHF/UHF'ers.

Northeast VHF News, sponsored by
the Northeast VHF Association, carries
news of interest to local, national, and
international VHF/UHF'ers. Texas
VHF-FM Society News specializes in
FM and FM repeaters in the Texas area
as well as meeting notes from the
Texas VHF-FM Society.

The West Coast VHF’er concen-
trates on information of interest to the
California VHF/UMF'er. Radiosporting
is a new magazine which promises to
focus on the art of Amateur con-
testing. The Mount Airy VHF Radio
Club, Inc. Pack Rats’ Cheese Bits is a
club newsletter that includes product
reviews, an activity calendar, a swap
and shop column, and short technical
articles.

Let us not forget those publications
that while no longer available, are still
an excellent source of information if
you can borrow copies. The first ones
that come to mind are The VHFER
(K7AAD), 6 UP (73), 220 MHz EME
Newsletter (KSFF), Northern California
220 News (WAG6GYD), 432 Bulletin
(W6FZJ), and The Lunar Letter
(KI7D).

Other short publications or news-
letters while general in nature, often
print information of interest to
VHF/UHF'ers (see table 6 }. They are

The ARRL Letter, World Radio, QEX,
Westlink Report {formerly HR Report),
The W5Y/! Report, Gateway, and DX
Bulletin.

The ARRL Letter is primarily
dedicated to keeping the Amateur in-
formed of Amateur Radio news in
general. As such, it provides up-to-
date information in a timely fashion.
World Radio based in Sacramento,
California, is an Amateur Radio
newspaper. It publishes articles of
general interest to the Amateur and
features several columns including
ones on DX, antennas, the FCC, and
OSCAR. QEX, the ARRL ex-
perimenters’ exchange, is a monthly
ARRL newsletter specializing in articles
that may be too technical in nature for

table 5. VHF/UHF club and organization
bulletins.

Six Shooter, c/o Ray Clark, K6ZMS, 7158
Stone Fence, San Antonio, Texas 78227.
Issued quarterly, Annual membership dues
$6.00, plus $3.00 for subscription.

The Sidewinders on Two Bulletin, c/o Harry
Arsenault, K1PLR, 603 Powell Avenue, Erie,
Pennsylvania 16505. Issued monthly, One-
year subscription: $10.00.

Southeastern VHF Society and 70-cm Net
Newsletter, c/o Charles Osborne, WD4MBK,
131 Saratoga Drive, Lawrenceville, Georgia
30245. issued quarterly. One-year subscrip-
tion: $5.00.

Northeast VHF News, c/o Lewis Collins,
W1GXT, 10 Marshall Terrace, Wayland,
Massachusetts 01778. Six issues per year.
One-year subscription: $3.00.

TX VHF-FM Society, c/o Robert
McWhorter, KSPFE, Box 461, Jasper, Texas
75951. Issued bi-monthly. One-year subscrip-
tion: $6.00.

The West Coast VHFer, 560 West Yucca
Street, Oxnard, California 93033. Issued
monthly. One-year subscription: $10.00.

Radiosporting, c/o Yuri Blanarovich,
VE3BMV, Box 65, Don Mills, Ontario, M3C
2R6, Canada. Issued monthly. $12.00 annual
membership plus $16.00 for one-year
subscription.

The Pack Rats’ Cheese Bits, ¢c/o Doc Cutler,
K3GAS, 7815 New Second Street, Elkins
Park, Pennsylvania 19117. Issued monthly.
One-year subscription: $2.50.




table 6. Newsletters of a general nature
that often cover news of interest to
VHF/UHF'ers.

The ARRL Letter, c/o ARRL, 225 Main
Street, Newington, Connecticut 06111.
Issued bi-weekly. One-year subscription:
$19.50. (ARRL members only).

QEX, c/o ARRL, 225 Main Street, New-
ington, Connecticut 06111. Issued monthly.
One-year subscription: $6.00 (ARRL mem-
bers only}.

Westlink Report, c/o Poco Press, 11119
Allegheny Street, Sun Valley, California
91352. Issued bi-weekly. One-year subscrip-
tion: $22.50.

The W5Y! Report, Box 10101, Dallas, Texas
75207. issued bi-weekly. One-year subscrip-
tion: $24.00.

Gateway, c¢/o ARRL, 225 Main Street, New-
ington, Connecticut 06111. Issued bi-weekly.
One-year subscription: $6.00 (ARRL mem-
bers only).

World Radio, 2120 28th Street, Sacramento,
California 95813. Issued monthly. One-year
subscription: $10.00.

QST. Articles on experimental aspects
of VHF/UHF are always welcome.
Geoffrey Krauss, WA2GFP, writes a
bi-monthly column for QEX.

The two major Amateur Radio bi-
weekly newsletters are The Westlink
Report (formerly HR Report) and
W5Y! Report. They primarily cover
Amateur Radio news items, with em-
phasis on FCC matters, legislative
problems, recent or upcoming events.
VHF/UHF news is printed as it be-
comes available. Gateway, the latest
ARRL publication, specializes in pack-
et radio communications in a format
similar to QEX. Gateway should be
especially interesting to those people
using packet radio for VHF meteor
scatter.

DX Bulletins

Many DX bulletins are published
regularly. These newsletters usually
provide important propagation infor-
mation as well as VHF/UHF reports
{when received). This category in-
cludes The DX Bulletin (K1TN), QRZ
DX (WBKNE), L/IDXA Bulletin

(W21YX), and The DX’ers Magazine
(W4BPD), among others. The North-
ern California DX Foundation News-
letter (N6ST) has contributed to at
least two VHF/UHF DXpeditions.

catalogs and advertisements

Although advertisements and cata-
logs are intended to sell products, they
can also provide useful information
about the state-of-the-art, availability
of components and similar subjects.
Don’t overlook advertisements as a
source of helpful information. New
product reports and reviews in
periodicals and newsletters can also be
useful.

Amateur reference materials

Numerous books and references
useful to the VHF/UHF’er include but
are not limited to The ARRL 1985
Handbook for The Radio Amateur,
Radio Handbook, VHF/UHF Manual,
VHF Handbook for Radio Amateurs,
The Radio Amateur’s VHF Manual,
VHF for the Radio Amateur, The UHF
Compendium (Parts 1 and 2), The
Satellite Experimenter’s Handbook,
ARRL Antenna Book, The Microwave
Newsletter Technical Collection, and
From Beverages Thru OSCAR — A
Bibliography, with Addendum (see
table 7).

The ARRL 1985 Handbook for The
Radio Amateur and Bill Orr's Radio
Handbook each have several chapters
devoted to VHF/UHF communica-
tions. The VHF/UHF Manual (RGSB),
VHF Handbook for Radio Amateurs,
The Radio Amateur’s VHF Manual,
and VHF for the Radio Amateur are
entirely devoted to VHF/UHF and
Microwaves, with information on an-
tennas, receivers, transmitters, etc.
The Microwave Newsletter may be out
of print and only a few dozen copies
of the Bibliography are still available
from the source. Both include basic
material useful to VHF/UHF ers.

The UHF Compendium {Parts 1 and
2), a translation of a German publica-
tion, is a great source of information
for designing receivers, antennas, and
transmitters. Heavy emphasis is plac-

table 7. Recommended VHF, UHF, and
Microwave references.

The ARRL 1985 Handbook for the Radio
Amateur, ARRL, 225 Main Street, Newing-
ton, Conpecticut 06111, $15.00."

Radio Handbook, William |. Orr, WE6SAI,
$12.95.°

VHF/UHF Manual, Pat Jessop, G5JP.
Published by the RSGB. $17.50."

VHF Handbook for Radio Amateurs, Herb
Brier, WIEGQ, and William 1. Orr, WESAI,
$11.95.1

The Radio Amateur’s VHF Manual, Edward
P. Tilton, WIHDQ, ARRL, 225 Main Street,
Newington, Connecticut 06111. {out of print)

VHF for the Radio Amateur, Frank C. Jones,
WB6AJF, CQ Publications, 76 North Broad-
way, Hicksville, New York 11801 (out of
print).

The UHF Compendium, Parts 1 and 2, K.
Weiner, DJ6HO, Editor (out of print).

The Satellite Experimenter's Handbook,
Martin Davidoff, K2UBC, ARRL, 225 Main
Street, Newington, Connecticut 06111.
$10.00."

The ARRL Antenna Book, 14th edition,
Gerald L. Hall, K1TD, Editor, $8.00."

The Microwave Newsletter Technical Collec-
tion, J. Gannaway, G3YGF, and S.J. Davies,
G4KNZ. Published by the RSGB. $10.00."

From Beverages Thru OSCAR — A
Bibliography, {(with Addendum). Volume 1
(1946-1978) 620 pp, $29.95, Volume 2,
{1979-1981) 144 pp, $9.95. Both volumes:
$35.95. Contact author, Rich Rosen, K2RR,
at ham radio.

Note 1. Available from Ham Radio’s Bookstore,
Greenville, New Hampshire 03048. Add $3.50 for
shipping and handling.

ed on practice and construction. The
Satellite Experimenter’s Handbook is
a history of and guide to all of the
Amateur Radio Satellites. It shows
readers how to find the various
satellites and recommends specific
antennas, preamplifiers, and transmit-
ters. The ARRL Antenna Book is an
excellent reference for both HF and
VHF. The Microwave Newsletter
Technical Collection consists of edited
extracts from the best UHF and
microwave notes published in the
RSGB Microwave Newsletter since
1980.
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* * * VECTOR * * %
VT-3B and VT-4B

MOBILE HOME

NEW REMOTE CONTROLLED ANTENNA TUNERS
NIEW COMPACT DESIGN WITH 10-segment LED tuning indicator

* VT-4B INSTALLS DIRECTLY AT THE ANTENNA FEEDPOINT
WHERE YOU CAN REALLY "TUNE" THE ANTENNA.

* DESIGNED FOR HALF WAVE DIPOLES, INVERTED V's, AND
QUARTER WAVE VERTICALS USING 50 OHM COAX FEED-

NAS, TRAP TYPE OR PARALLEL ELEMENT TYPES.

' LINES.
* OPERATES WITH SINGLE BAND OR MULTIBAND ANTEN-
* WORKS ALL BANDS FROM 10 THROUGH 160 METERS.

[N # FULL BAND COVERAGE WITH MAXIMUM EFFICIENCY AND
VERY LOW VSWR, TYPICALLY LESS THAN 1.2 TO 1.

FINGER TIP CONTROL FROM THE HAM
1 SHACK FOR EXACT RESONANCE AND
IMPEDANCE MATCH.

T ——
»

* FOR MOBILE OPERATORS THE VECTOR
VT-3B INSTALLS IN THE TRUNK AND
TUNES STANDARD TYPE MOBILE

b ANTENNAS FOR FULL BAND COVER-

L%,  AGE, (All of 75M phone band), WITH

T TYPICAL VSWR LESS THAN 1.2 TO 1.

EITHER MODEL

$16900

Keep those valuable
issues of Ham Radio
like new. Prevent
smears, tears and
dog ears. Bind 'em
together and enjoy
for years to come.
You'll be happy you
did!

HAM RADIO BINDERS

Beautiful buckram bound,
rich brown material with gold
embossing. These binders
will really dress up your col-
lection of Ham Radio. Year
stickers included.

__IHR-BDL $6.95 ea.
3 for $17.95
Please add $2.50 for shipping

and handling, U.S. only

HAM RADIO’S BOOKSTORE
GREENVILLE, NH 03048

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 personabic, chatty writing style and his years
of DX operating experience makes the DX'ERS
MAGAZINE a unique publication. One year $14.00
USA, Canada & Mexico

Gus also prints high quality OSLs and other related items.
.~ 189 Write today for a free sample of his OSLs and DX'ERS MAGAZINE.

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

v -
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MOVING?

KEEP HAM RADIO COMING ...

It possible let us know four o six weeks
before you move and we will make sure
your HAM RADIO Magazine arrives on
schedule. Just remove the mailing label
from this magazine and affix below
Then complete your new address (or any
other correclions) in the space provided
and we'll take care of the rest

';?anaiﬂ Allow 4-6 weeks lor

correction
Magazine
Greenville, NH 03048
Thanks for helping us to serve you better.
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table 8. Calling frequencies.

6 meters 50.110 MHz
2 meters 144.200 MHz
135 cm 220.100 MHz
70 cm 432.100 MHz
23 cm 1296.100 MHz
13 cm 2304.100 MHz

From Beverages thru OSCAR — A
Bibliography is a unique reference
book that lists, in chronological order,
virtually every Amateur Radio article
written in the last 30 or so years
through 1981.* Over 36,000 articles ap-
pearing in the Amateur press (as well
as in some professional publications)
are included. As such, it is a good
source for determining what resources
are available, where and when they
were published. All of these valu-
able references are a must for the
library of any well-rounded, informed
VHF/UHF'er.

nets

Nets are a valuable and timely
source of information for those in-
terested in VHF, UHF, and micro-
waves. Local and VHF/UHF club nets
are quite common. SMIRK and SWOT
sponsor numerous 6 and Z2-meter nets;
their members can direct you to nets
in your local area.

There are several HF nets or
“hangout” frequencies where VHF/
UHF'ers can often be found. The
6-meter enthusiasts can often be
found on 28.885 MHz when 10 and/or
6 meters is open. Much crossband and
6-meter DX was coordinated on this
frequency when F2 propagation was
common at the peak of solar cycle 21.

The CSVHF (Central States VHF
Society) has a net on 3818 kHz, usually
at 9:30 PM CST on Sunday evenings.
VHF/UHF’ers, especially those in the
central United States, often use this

*From Beverages Thru OSCAR — A Bibliography
is in the process of being updated to include all publish-
ed articles up to, and including, December, 1984.

frequency at night — and especially
during meteor showers — to exchange
information and schedules.

14,345 kHz has long been used by
Europeans as a VHF scheduling fre-
quency. Every Saturday and Sunday
the 70-cm EME net meets on 14,345
kHz at 1600 UTC. The 2-meter EME
net follows at approximately 1700
UTC. These nets, although primarily
devoted to EME, are a good source of
information on important VHF/UHF
happenings. Many VHF'ers are known
to monitor (but don’t necessarily check
in) these nets to get the latest
"scoop.” The EMFE’ers and many
VHF/UHF'ers also use OSCAR 10 as
an intercom, and can often be heard
on the downlink frequency of 145.950.

Other HF gatherings also take place.
Of particular note is a large group of
VHF’ers that seems to “hang out” on
160 meters where they swap stories or
lies. 1 guess the 160-meter crowd has
something in common with VHF/
UHF ers: they also enjoy suffering with
weak signals and noise!

Don’t forget the weekly OSCAR
nets (see QST for frequencies, dates,
and times). They are a good source of
VHF/UHF as well as satellite
information.

calling frequencies

Often the VHF or UHF frequencies
are quiet because there are simply
fewer VHF/UHF’ers than HF’ers.
VHF/UHF propagation is also more
restricted than HF. As a result, the
VHF’ers have established ““calling fre-
quencies,’’ where everyone can mon-
itor, call CQ occasionally, or establish
communications with someone else
who monitors that same frequency. It
is common courtesy to slide off the
calling frequency after making contact
so that someone eise can use it.

Monitoring calling frequencies can
be a good way to find out who's ac-
tive and what'’s happening (see table
8). The prime calling frequencies in the
USA are 50.110, 144.2, 220.1, 432.1,
and 1296.1 MHz. As previously men-
tioned, the OSCAR 10 downlink fre-
quency of 145,950 MHz also serves as

a gathering and calling frequency for
VHF/UHF'ers.

activity

The Northeast VHF Association has
introduced a popular system concen-
trating activity and thereby increasing
the likelihood of meeting other in-
terested VHF/UHF’ers. This system is
built around “‘activity nights’” and “‘ac-
tivity hours,” see tables 9 and 10.
Basically, the system works this way.
Sunday night is 6-meter activity night;
Monday is 2 meters; Tuesday is 135
cm; Wednesday is 70 cm; Thursday is
23 cm. (Anyone for 13 cm on Fridays?)
By concentrating on a single band
each night, VHF/UHF'ers, especially
those who operate multiple bands, are
more likely to find other interested par-
ties. These nights are a great source
of information exchange. During
VHF/UHF contests it may be difficult
to catch all active stations, especially
those that operate several bands.
Again, a technique recently suggested
by the Northeast VHF Society consists
of concentrating afternoon contest ac-
tivity by establishing specific activity
hours. 135-cm activity starts at 2 PM,
70 cm at 3 PM, and 23 cm at 4 PM.
For many vears a similar system has
been used in the mornings and even-
ings, with 2 meters at 7 AM/PM, 135
cm at 8 AM/PM, etc. When everyone
adheres to this plan, there is less
likelihood of missing other active sta-
tions. It's also a good way to just keep
in touch.

contests, conferences
and shows

Contests can be good sources of in-
formation exchange. The ARRL spon-
sors VHF, UHF, EME, and SPRINT
{single band short duration contest)
contests throughout the year. {l try to
list all contests at the end of this col-
umn every month). So do SMIRK (in
June) and SWOT (in July). The Euro-
peans also have many contests, with
the biggest being the International
VHF Contest held on the first weekend
of October.

—ANN»
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W AHIF WORLDWIDE

For the best buys in town call
212-925-7000

D WIDE AMATEUR RADIO SINCE 1950 Los Precios Mas Bajos en Nueva

‘ A Yourone luurce lor all Radio Equipment!

™

Barry Electronics Corp.

KITTY SAYS: WE ARE NOW OPEN 7T DAYS AWEEK

Saturday & Sunday 10to 5 P.M.
Monday-Friday 9 to 6:30 PM Thurs. to & PM

Come to Barry's for the best buys in town

ONV Salety

. balts.in stock

EAicom

IC-RTIA, IC-751, ICT45, IC-2TAH, IC-ATA
ICATA, IC-2T1AM, IC-2KL, IC4TIAMH, IC-T35

“March" into BIG SPRING

/AESU

SAVINGS at BARRY'S
k: ennas FT-ONE, FT-980, FT.757GX
KENWOOD as FT.726R, FT-77, FT-270RH, FT-2700RH
a :I\dlw YAESU Icom Lang Motiie W1 { 34 ¥
WM FT-203103R IC2AT Milared Tl ardaed Transcen
Minkroducts | £y 200 RUH IGOZAT Wison MiniCom i

- naaT Tessu FTC 2303, F1.4700
1CA oo 1C W1 (Marine) M0

I'T(‘ 1803

A600, R-1000, R-2000, TS-O30S/AT
TS 4308, TR2B00AAS00, TR 7060,

TW.4000A. Kenwood ServiceRepair
TH21AT, THAIAT, TM-211A
AT1A & TSTABNA ‘ &
TELEX PRO-COM
ROCKWELL/COLLINS
KWM.-380
VoComiMirage/Daiwa Large inventory of

Tokyo Hy-Power Saxion Wire & Cable

t-—n -1

>

Nye-MBS5 3 Kilowatt Tuner
L w

Amplitiers & SANTEC
| EBLHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER sT2220P
ntennas IN STOCK T— ST 142UP

Yaesu FTR-2410, Wilson ST 4420UP
ICOM IC-RP 3010 (440 MHz} 7.7
ICOM IC-RP 1210 (1.2 GHz)
MFJ Models
900, 981, B41C, & 841D
HAM MasterTapes—
Bata of VHS Tapas

Computer Interfaces
stocked: MFJ-1224
AEA CP-1, PKT-1, DR.DX

T ALPHA AMPLIFIERS

DIMTAL

FREQUENCY
Complete Bulternut Antenna COUNTERS
Inventory In Stock' -

Hell microphones &

MICROLOG-AIR |, Alr Disk

KANTRONICS
UTU, Interface Il, Challenger

EIMAC equalizers In stock

3.5002

5728, BJSEC Long 1 ange Wirsless

;?BY)& & Tolephone 1or esport in sloch

4.400A

BIAD ﬁ
AEA 144 MHz Waltmetors 5 “ Ve MIRAGE AMPLIFIERS :
AEA 440 MHz Elements T=W = ASTRON POWER SUPPLIES New TEN.TEC
ANTENNAS In Stock - « DENTRON IS BACK IN 51.0'(:.(, 2591 HT, Corsairs stocked

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP,, 512 BROADWAY, NEW YORK CITY, NY 10012 |

We Siock AEA. ARAL, Alpha, Ameco, Antenna Specialists, Astabic,
Astron, B & K, B & W, Bash, Bencher, Bird, Buttemut. CDE, CES, Collins,
Communications = Conrmctors, Covercrall, Cushcrah,

Daiwa. Dentron, Digimas, Drake, ETO (Alpha), Eimac, Encomm, Hail
Sound, Henry, Hustler (Newironics), Hy-Gain, lcom, KLM, Kantronics,
Larsan, MCM (Daiwa), MFJ, JW. Miller, Mini-Products, Mirage,
Nawtronkcs, Nye Viking, Palomar, RF Pnoﬂ I. Radio Amateur Calibook.
Robol, Rockwell Colline, Saxton, Shure, Ti Tan Tec,
Tokyo Hi Power, Trionyx TUBES, wﬂu “lb.f Nﬂlal\ Yaosu Ham and
Commaercial Aadios, Vocom. Vibroplex, Curtis, Tri-Ex, Wacom Duplexers,

L] LARGEST STOCKING HAM DEALER
[New York City's CoupiEre REPAIR LAB ON PREMISES

“Aqul Se Habla Espanol"
BARRY INTERNATIONAL TELEX 12.7670
MERCHANDISE TAKEN ON CONSIGNMENT
| fr_m TOP PRICES

I., oy~ Friday 9 AM 1

quipmant

| G .|..r & fiunday 10 a:n‘- u:‘u M iF ,: e ‘“T‘“ Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crysials , Radio
AUTHORIZED DISTS MGKAY DYMEK EOR Publications |
WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

SHOATWAVE ANTENNAS & RECEIVERS ‘ vsTems

| IRTILEX."Spring St. Station WANTED: 7 DEALEFRINGUIRIES INVITED PHONE IN YOUR ORDEA & BE REIMBURS

| Subways: BMT“Prince S1. Station piraipumtion, = 3 | AL RADIOS stocked & serviced on premises,

| IND-“F” TraieBury. Sothon™ 5.y o want Amateur Radio Courses Given On Our Premises, Call

Bun: Broscway 56 to Jpetng Ot s by Export Orders Shippad Immediately. TELEX 12-7870
Path —@th S1 Sth Aw Statkon s mninec) ariateus

-~ CADDELL .
«* COIL CORP.

ALL BAND TRAP

OPER” ANTENNAS !

_\YT . FULL 144 wave - ALL BANDS! AUTOMATIC
S S} SELECTION win PROVEN Waeatherproof
\%/1 sealed Traps . 18 Ga Copporweld Wirel P(')llltn?y, VT 05764
— \ GROUND MOUNT SLOPERAS - No Radials
1./ s v

. neesded! Instant “Drive In" Mount rod furnished - -
- , Connact ?‘n;\.“m ‘F:::n.r;"lmla‘::;\.opm::_n:lcen 802 287 4055
* ANY angle fram Straightup to 60 degrees for
. excellent “SLOPER” DX Antenna Gain or BALUNS
- bend It anywhsre you need tol 2000 Watt

35 Main Street

Get POWEH to your antenna! Our Baluns are
already wound and ready for Installation in your
transmatch or you may enclose them in a
weatherprool box and connect them directly at
the antenna. They are designed for 3.30 MHz op-
eralion, (See ARRL Handbook pages 199 or

PEP Input, max. Permanent or portable Use
= Installs In 10 minutes. SMALL . NEAT -
N ALMOST INVISABLE - No one will know you
have & Mi-Power DX Antenna. ldeal For COND'Os APART-
MENTS- RESTRICTED AREAS - Pre-tunad for 2-1 or less
SWH over ALL bands (except BO-160-300kel No adjust-
maents needed - EVER. COMPLETELY ASSEMBLED

H

No. 16105-160-80-40-20-15-10 =5 traps 83 1. —$139.95

No. BO10S5 - B0-40-20-15-10- 4 traps 30 "2 11, -$119.95 6-20 for construction detalls.)

Ne. 401058 — 40-20-15-10 — 3 traps 21 /2 ft.— $89.95

Mo, 20105 20-15-10 =2 waps 12 ft. —— $65.95

30 meters added to any model $24.00 exira 100 Watt(4:1,8:1,8:1, 0r 1.1 Impedance - selectons) § 8.50
SEND FULL PRICE FOR PP DEL IN USA (Canada Is $10.00 I 1T tch 1 KW(4:11 d 12.50
extra for postage eic) or order using VISA, MASCARD - iversal T h2 KW (4:1 Impadancs) 15.00
AMER EXP. Give Number Ex Date.  Pn 1-308-236-5333 - bl ’ " y

Universal Tranamaich 1 KW (8.1, 8:10r 1:1-select onaj 14.00
Universal Transmatch 2 KW (8:1,8:1 or 1:1-selecione) 18.50

wnna 5. We ship in 2-3 days(Per Cks 14 days) Guaranteed
1yr day money ssck trial » 190
WESTERN ELECTRONICS

Dept. AH.23

Kearney, Nebraska GB84T

Please send all reader inquiries direclly
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PACKET RADIO

THRU
SOFTWARE

AX.25
Protocol

By
Bob Richardson,
WA4UCH

Synchronous Packet Radio Using
the Software Approach AX.25
Protocol TRS-80 Model 1, 3
and 4

You can get on Packet Radio two ways.
One is with a sophisticated ‘‘black box"".
The other is by making your computer
act like a “'black box"" by programming
itin a high level machine language code.
W4UCH has written a machine language
progam for the Radio Shack TRS-80
Models 1, 3 and 4 computer (Model 4
works with Model 3 disk while in Model
3 mode). This book has twelve chapters
plus seven appendices that take you
step by step through the process of set-
ting your computer to first convert the
digital information into a usable format
and then to decode the information.

) 1984  3rd edition

| RE-AX Softbound $21.95
PROGRAM NOW AVAILABLE

IN DISK FORM

RE-MI $29.95
Model 1 Disk
RE-MIII $29.95

Model Il & 4 Disk

— SAVE $2 —
RE-BD SPECIAL BOOK

AND DISK $49.95

(Specify disc; Mod. | or Mod. IlI)
Please enclose $3.50
for shipping

iy

radio-- BOOKSTORE

Greenville, NH 03048




table 9. Suggested VHF/UHF “activity
nights.”

6 meters Sunday
2 meters Monday
135 cm Tuesday
70 cm Wednesday
23 cm Thursday
13 cm Friday

table 10. Suggested “activity hours”
during VHF/UHF contests.

2 meters 7JAM 1PM  7PM

135 cm 8AM 2PM  8PM
70 cm 9AM 3PM  9PM
23 cm 10AM 4PM  10PM
13 cm 1AM 5PM 11PM

One excellent way to stay informed
and meet with other interested VHF,
UHF, and Microwave enthusiasts is to
attend conferences, Often antenna
and noise figure measurements are
conducted; this can be an excellent
way to see how your receiver, pre-
amplifier, or converter and antenna
stack up against others. At the same
time, one can swap circuits and tips on
improving performance, see firsthand
the latest state-of-the-art tricks and
devices.

The Dayton Hamvention is one of
the first conferences held each year.
Recently the Hamvention has spon-
sored a VHF/UHF program under the
guidance of WABONQ and has now
added noise figure and antenna
measurements. The long-standing
West Coast VHF Conference, heid in
California in early May, the Eastern
VHF/UHF Conference, held in mid-
May in New Hampshire, and the
CSVHF Society Conference held the
last weekend of July in the midwest,
are totally dedicated to technical ses-
sions on VHF/UHF and microwave
techniques. All of these conferences
sponsor antenna and noise figure
measurements as well.

The Mid-Atlantic States Confer-
ence, held the first weekend in Octo-
ber in eastern Pennsylvania includes
technical talks and a flea market. For

those who travel abroad, Europeans
have similar conferences in both Ger-
many and England (contact the DARC
or RSGB). A new conference dedi-
cated solely to 1296 and 2304 MHz will
be held in Colorado this September.
Notes and handouts are frequently one
of the highlights of these conferences.
Recently the CSVHF Saciety began is-
suing a set of proceedings at their con-
ference (contact KODAS).

Finally, many area and ARRL con-
ferences lespecially the ARRL Na-
tional) often feature VHF and UHF
programs. An excellent source of in-
formation, these programs provide
ample opportunity to meet and talk
with experts in the field. As in the past,
I will try to announce these con-
ferences and the names of appropriate
contact people at the end of each
month’s column.

awards programs

Awards programs generate activity
and challenge VHF/UHF and micro-
wave enthusiasts to improve their gear
and operating techniques. The most
common awards are the IARU WAC,
the ARRL WAS, and the ARRL
VUCC. Information on these awards
can be obtained by sending an SASE
to ARRL. The RSGB has members-
only Microwave Transmitting Awards
somewhat like the VUCC but specializ-
ing on the 23 cm and higher bands.
Contact the RGSB for further details.
The VUCC Award, which has done
much to stimulate activity on the
VHF/UHF bands, is based on contacts
with different grid squares, a section
of land included within a block measur-
ing 2 degrees wide (longitude) by 1
degree high (latitude).' The WAS and
VUCC standings boxes in ““The World
Above 50 MHz" in QST are an ex-
cellent way to discover who's active in
your area.

conclusion

VHF and UHF’ers have a relatively
poor track record when it comes to
““Communicating.”” Exchange of infor-
mation — especially in a timely way —
has always been a problem. In this col-

umn therefore, |'ve tried to identify the
principal sources of information for
VHF/UHF’ers and HF‘ers alike. | hope
this material will provide readers with
new sources of information; if you’ll let
me know of any important material |
may have missed, V'll share it with ham
radio’s readers in a later column.

reference

1. John Lindholm, W1XX, ““VHF/UHF Century Club
Awards,”” QST, January, 1983, page 49.

upcoming VHF/UHF events
March 21: Optimum date for TE contacts.
September 20-22:  ['ve just been informed by
Don Hillard, WOPW, Box 563, Boulder, Colorado
80306, that he intends to sponsor a 1296 and
2304 MHz conference in Estes Park, Coforado.
Drop Don an SASE for additional information
on this gathering.

ham radio

AC CIRCUIT ANALYSIS
PROGRAMME FOR
ATARI COMPUTER

» Performs frequency domain analysis of linear
two-port circuit in sub-audio to microwave fre-
quency range.

Calculates frequency response of voltage or
power gain, and input and output impedance,
or a complete set of S parameters.

Accepts 17 different types of circuit elements
including L, C, R, transmission line, S or Y
parameters (frequency dependent), transformer
(ideal or magnetically coupled), controtled cur-
rent or voltage source, etc.

Frequency dependent source and load impe-
dance data are accepted.

Circuit data may be entered from keyboard or
disk file.

Built in editor routine allows quick modification
of circuit data.

* Calculation results are presented in tabular for-
mat and may be saved in disk file.

ATAR! with 48K RAM, one disk drive, and a
printer are required to run the programme.
o Price $195 plus $5 shipping charge.

Kazunari Honjo, AD4H

1917 W. Tuliptree Dr.

Huntsville, AL 35803
(205) 883-9840
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19” HI-RESOLUTION
COLOR X—Y DISPLAY

Thru a special purchase we got hold of 50 brand new 19"
color displays. They were made by Wells Gardner for one
of the largest arcade video game manufacturers in the world,
The displays feature built in red, green and blue amplifiers,
19" color tube made by Wells Gardner. User supplied
external horizontal and vertical scan oscillators which allows
precise user control over screen resolution. A real plus!
Requires 25V - 0 - 25 V input for amps, available separately.
Some spec’s for you technical people: signal inputs X"
horizontal 16 V. P-P +8V, “Y” vertical 12V P-P +6V:

“Z" beam drive, 4 V max brightness, 1.0 volt black level.
Writing rates “ X" amp is .05 inch/usec, "Y" amp is

0375 inch/usec. Great for making your own video games,
oscilloscope monitors, or adapting for home computer use,
Supplied with schematic.

ta.
Shpg, WL, 45 Lbs, : 375.00-

$150.00 cach
2/8%275.00

MOT-19C

Quantity pricing available,

TRANSFORMER FOR ABOVE Shpg. Wt. 15 Lbs, $12.00

19 Allerton Street » Lyvnn, MA 01904 » Tel: (617) 595-2275

Multi-Voltage
MICRO-
PROCESSOR
POWER
SUPPLY
BOARD

This regulated multi-voltage switching power supply board
is made by KEPCO (their part no, MRM 174 KF) and is still
in production (. . . regular price §124.95). 1t was originally
part of the Zorba portable PC. The four outputs are as
follows: & +6VDC@HA, +12VDC @2 8A, +12VDC @2 A,
and —12VDC @ 5 A, The +12VDC @ 2 A is very heavily
filtered so it could be used on a glitch free monitor. The
—12VDC @ 5 A can be changed to —5 VDC just by changing
the onboard 7912 regulator chip to a 7905. The board’s
lightweight and small size should make it perfect for many
projects, All new and provided with a schematic. The
input is jumper selectable 110/220. New, unused.

Quanity prices available. 7%}9‘%3:
SPL-471-33B i 0

Shpg. Wi, 2 Lbs, ea, |
$40.00 cach 2/$75.00

CAD CAM KEYBOARD
: IJE-

d

- =

We only have a very limited quantity of these high reliability,
beautifully layed out § bit, serial output keyboards. These
were made by Keytronics for use in a Cad-Cam system. The
board is made up of 3 sections. The typewriter format
section has 2 control keys plus full upper and lower case
alpha-numerics. The 42 keyswitch pad, when used with
appropriate logic, allows extensive, precise manipulations
of displayed data such as close up, moving information,
sketching, ete. The third section consists of 27 keys
which include a numeric serateh pad, 4 way cursor control
plus some command keys, On board are 3 LSI's including
an Intersit IM6402, INS§048, and NS2716 UV PROM
which contains the programs for manipulating data, plus
other circuitry and an alert beeper. The keyboard requires
46V and —12V. Each one will come with schematics. New
and unused. Shpg. Wt. 4 Lbs. KYBRD No. 6 $45.00
Less than 100 on hand - Order Now!

USER PROGRAMMABLE KEYBOARDS

i b o " "

A lantastic lind and a super buy for the computer
hobbyist. Brand new, user programmable keyboards
made by Keytronics Corp, They are user programmable
because the onboard encoding generator outputs hex
codes to the user supplied 2716 or equivalent EPROM.
The EPROM can be programmed by the user to virtually
any encoding scheme: ASCIHL, BAUDOT, EBCDIC,
HOLLERITH or others just by setting the EPROM to the
particular specification. The keyboard is well con-
structed and layed out. The board is layed out in an
ASCIH confliguration with control codes, full numerics,
upper and lower case with electronic shilt lock, plus a
numeric scratch pad to the right with 4 way cursor con-
trols. Absolutely beautiful!! Each one comes with
schematic, and data. This will be a fast seller, so order
carly!

Shpg, Wi, 4 Lbs,

2716 EPROM’s

These 2716 EPROM’s run on a single 5 vde power
supply. They are “pulls’ from little-used equipment
and have been erased and checked OK. We got a super
deal on these, which means YOU get a super deal on
these! Each one with data.

KYBD 7 $45.00 each

Shpg. Wt. 1/4 Lb. SP-328 A-35 $2.00
Single 5 V2716 EPROM, programmed for ASCII for use in the
above keyboard (Kybd. 7) SP-328 B35 $6.00

PHONE ORDERS for FASTEST SERVICE!
call (617) 595-2275 and Charge It!
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AAA Nicad Batteries

We have unused, AAA size, rechargeable, nicad batteries,
They come 3 in a shrink wraned package, but can always
be cut apart and used individually, The output is 1.2 v per
cell (3.6 v/pac) at 180 mAH. SP67 A-35 $3.50

s Suryplus Computer and Electronic Materials “
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John J Meshna Jr, Inc.

19 Allerton Street = Lvnn, MA 01904 « Tel: (617) 3952275

DUAL FLOPPY DISC DRIVES
BRAND NEW, single sided, dual floppy disc drives made for Digital Equip-
ment Corp. (DEC). This beautiful piece of computer hardware consists of 2
Shugart compatible TEAC 40 track, double density, 5% mini-floppy disc
drives brand new in the case with their own regulated, switching power sup-
oly, cooling fan & on/off switch. Each unit also comes with a line cord &
documentation. These were made for DEC, Lut are also compatible with
other personal computers such as IBM, TRS 80 models 1, |1, & the Color
Computer, and other Shugart compatible interfaces. Naturally, you supply
the cables and disc controller card to suit your particular system. The RX-
180 AB runs off of 115/230 VAC 50/60 Hz. w/out any modifications to
the drives. Each system comes in the original factory box and are guaran-
teed functional. A blockbuster of a buy !!
Shpg. wt. 21 Ib. stock no. RX 180AB $250.00
RX 180 AB modified to run w/ the TI1 99/4A $285.00
Disc drive cable for Radio Shack Model | $15.00 Disc drive cable for Tl 99/4A $15.00

HIGH SPEED KSR PRINTER TERMINAL

Vorld famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are
\ow in stock ready for shipment to you. This has to be one of the finest letter qual- S
ty printers ever offered at a bargain price. These terminals can be used as an RS 232
synchronous communications terminal or used in the local mode as a typewriter.
‘he terminals were removed from service for upgrading. Highlights of these machines
re: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and
pwer case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200
3PS, 80 columns on pin feed paper, and less weight & size than an ASR 356 teletype -
vith far less racket. They are virtually electronically foolproof as every pe board is
Yico fuse protected. Should your machine not work, just check the on board fuses &

I out of 10 times that is where the problem lies. Schematics are provided w/ each ma- l
hine sold. Current price of this machine new is over $2000.00 ! Our meager price for

his fantastic printer is only 10% of this: $200:00 each!!! Visually inspected prior to

hipment to insure completeness. Shpd. truck freight collect. 33868

NOW ONLY $150.00

These rugeed, handsome printers were made for one ol the giants

of the computer industey, They can be used as a standard Lype-

writer or as a printer in a word processing system l[or Lrue

letter quality printing. Solenoids were added to the selectric mechanism
which disabled the manual repeat function but still allows electronic
repeat functions, It uses standard [BM typing balls. The voltage
requirements are standard 115 VAC, 5 VDC at 100 ma, and 24 VDC at

4 amps, All are new in factory boxes, but may require adjustments.

We provide literature and schematics with 1 ribbon and cleaning tools.
With the addition of our Centronics to Selectric 1/O adapter, you could
easily interface this printer to almost any micro computer system,
Typewriter Printer stock no. RE 1000 A $376.00, 745 manual $30.00
Shpg wt approx. 80 Lbs, shpd by truck, colleet.

IBM 745 SELECTRIC BASED
TYPEWRITER PRINTERS

CENTRONICS TO SELECTPIC INTERFACE

This interface will adapt a Redactron Selectric 1/0 typewriter mechanism
to be used as a parallel ASCII compatible printer. The parallel input

port provides compatibility to Centronics standards for both “'busy"

and “acknowledge’ protocols. The interface requires only +5 VDC at
350 ma. This interface is fully buiit, less power supply, is guarenteed
operational, and comes with data. Shpg wt, 15 lbs DE201 A ,$245.00

Send S.A.S.E. for free data sheet

"ANTASTIC MASS STORAGE DISC DRIVE DEAL

1 MEG. quad disc drives, plus cases and power supplies for same.
.isted below are the disc drives. Please call for more info. on the other
omponents.

1/2 Height 1 Megabyte Disc Drives

Here we go with another blockbuster buy on disc drives which should

nake the competition's head spin. We are offering brand new, Mitsubishi
10. 4853, % height, 1 megabyte, mini-floppy disc drives. These drives are
seautiful. They are fully 34 pin, Shugart compatible. All are double sided,
jouble density, BO track /side units. Each runs on +5 vde 0.5 amps & +12
tde .7 amps. Just the drives to use with your IBM, Sanyo or other compu
wer, Each order will come with schematics and pinout data
shpg. wt. 4 Ib. SPL-85C-35 $175.00 each

?hone Orders accepted on MC, VISA, or AMEX
No COD’s. Tel. 1-617-595-2275
More Details? CHECK — OFF Page 160

2/$325.00

Surplus Electronic Material

Use with your: N‘\

* IBM Ty
* Radio Shack '
* Heath
* Xerox
* Sanyo

Send for our free 72 page catalogue jam
packed with goodies.
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ADED
TUBES BOUGHT, SOLD AND TR
SAVE $33 —HIGH $$$ FOR YOUR TUBES
Call Toll Free 800-221-0860
Tubes

7360.......ccciivieene
7735A...

MAJOR BRANDS ON RECEIVER TUBES
75% off list

Semiconductors
MRF 245/SD1416..$30.00 SD1088................... 19.95
MRF 454 ................. 1495 2N3055.........cccevevnnene. 75¢
MRF 455 ................. 10.95 2N6084.................... 12.50
RF Connectors
PL259...ccccovunn..en. 10/$4.95 M358......con... 2.50 ea.
PL258......coveeeen. 10/8.95 M359...........eeeeee.. 1.75 ea.
UG 175/1176........... 10/1.60 Type “N’’ Twist on
UG2s55/u.............. 2.50 ea. (RG8M).............. $4.75 ea.
uUG273/u.............. 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges v 134

COMMUNICATIONS, Inc.
PARE) Avonuo‘iX Brooklyn, NY 11235
SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300

Call CECO For Your CCTV Security And Color Production Requirements

ORR BOOKS

BEAM ANTENNA HANDBOOK
by Bill Orr, WGSAl

Recommended reading. Commonly asked questions like: What is the best
element spacing? Can different yagi antennas be stacked without losing per-
formance? Do monoband beams outperform tribanders? These questions
and more are fully answered. Lots of construction projects, diagrams, and
photos. 198 pages. ©1983. 5th edition.

[JRP-BA Softhound $7.95

SIMPLE LOW-COST WIRE ANTENNAS

by Bili Orr, W6SAI
Learn how to buifd simple, economical wire antennas. Apartment dweilers
take note! Fool your landiord and your neighbors with some of the ‘‘invis-
it:}e“ antennas found here. Well diagrammed. 192 pages. ©1972. 2nd
edition.

CRP-WA Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK

by William 1. Orr, W6SAI and Stuart Cowan, W2LX
Contains lots of well illustrated construction projects for vertical, long wire,
and HF/VHF beam antennas. There is an honest judgment of antenna gain
figures, information on the best and worst antenna Yocations and heights, a
long look at the quad vs. the yagi antenna, information on baluns and how
to use them, and new information on the popular Sloper and Deita Loop
antennas. The text is based on proven data plus practical, on-the-air experi-
ence. 190 pages. ©1978. 1st edition.
(JRP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, W6SAI — New 3rd Edition
Includes NEW data for WARC bands

The cubical quad antenna is considered by many to be the best DX antenna
because of its simple, lightweight design and high performance. You'll find
quad designs for everything from the single element to the multi-element
monster guad. There's a wealth of data on construction, feeding, tuning,
and mounting quad antennas. 112 pages. ©1982. 3rd edition.

CRP-CQ Softbound $6.95

Please add $1.50 for one book, $2.50 for two or more books
1o cover shipping and handling.

Ham Radio’s Bookstore  Greenville, NH 03048
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KNOW CompotAR
| scannensvaRe
WH E RE ' TEST EQUIPMENI'I'C's
,‘ P;IAC_'I_!OWAVE ‘,
TO FIND | Nw,oﬂvg;{,; |
]
REAL COMPONENTS < Kors
ANTIQUE ELkcT,
BARGAINS| s <omons
on NEW and USED
ELECTRONIC Equipment?

PLA?? * SERVICES
You’ll Find Them
in the Nation’s No. 1

Electronic Shopper Magazine

NUTS & VOLTS

Now in Our $th Year

Nuts & Volts is published MONTHLY and features:

NEW STATE-OF-THE-ART PRODUCTS ¢
SURPLUS EQUIPMENT ¢ USED BARGAINS
* LOW COST AD RATES * PRIVATE AND
COMMERCIAL CLASSIFIEDS * NATIONAL
CIRCULATION ¢ NEW PRODUCT NEWS
SECTION ¢ AND A FREE CLASSIFIED AD
WITH YOUR SUBSCRIPTION

SUBSCRIPTION RATES

——

LiOne Year-3rdClassMail ................ $10.00
LJOne Year- IstClassMail. .. .............. $15.00
[J One Year - Canada & Mexico (in U.S. Funds) . . $18.00
0J Lifetime - 3rd Class Mail (U.S. Only) . ........ $35.00
ORDER NOW!?
SEND: J CHECK I MONEY ORDER
(3 VISA {1 MASTERCARD

TO: NUTS & VOLTS MAGAZINE

P.O. BOX lilI-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

Name
Address
City

State Zip
Card No.

Exp. Date

IF YOU’RE INTO ELECTRONICS,
THIS MAGAZINE WILL SAVE YOU MONEY!

Dedaler Inquiries Invited ~ 149

Tell ‘'em you saw it in HAM RADIO!




NAMPA SATELLITE SYSTEMS, .
TWO LOCATIONS

312 12th Ave. So. 6012 W. 34th St.
Nampa, Idaho 83651 Houston, Texas 77092
(208) 466-6727 (713) 957-5140

1-800-654-0795 1-800-521-8300

For Service ONLY (208) 467-3204

B NEW LOW, LOW PRICES!

" MDS9 - 9' Dish

100% NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE
FOR MORE INFORMATION CALL 208-466-6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Receiver, 100° LNA, LNB, or LNC, Wilson MD-9 Dish,
100 Ft. Cable Pack, LNA Cover, Polarmatic | Feedhorn, NSS Dish Drive, All Connectors & Instructions.

vison YM1000 System $1433 |  uniden UST 1000 Sys. $1322
4?“-:_-—-'.;_-_‘_:-.: | ‘E:‘c‘mmow

vilson YM400 System $1242 | Uniden UST 3000 Sys. $1472

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

AN 2355CMO)]
o= -9 9 Boman SR1500 System 91233

Irake ESR 240 System S1942 | 15 mps s system $1512
rake ESR 324 System $1392 | /A com H1 system $2082
uxor Mark Il System S$1908 |  m/a com T1 system $1982
naspro SRS system 91692 |  Toki TR 1108 system $1333
lexcel 1300-01 System S1943 |  Toki TR 220 system S$1462
)excel 1200-01 System $1293 Boman SR2500 System $2233
excel 900-01 System $1178 | Fansat 3500 system  S1440

OPTIONS with system
85° LNA . 0 L (| |
PMO Dish ...........0.c0iiiiiniineans. $ 60 NSS Memory Tracker . ......%100
PM AR DISH - oo v s o ssemmmvinnon w5 v w0 $140 MTI 2100 . 5225
Prodelin10’ Dish .. .................... $400 MTIA4100 . . .. $345
Ranger 11° MeshDish .................. $300 Houston TrackerIV. .. ... ........... ....8325
Magnum - ] 1] 71 S e o T T $400 Houston Tracker IV + . ...... ... ... .... $425

More Details? CHECK — OFF Page 160 v 196 March 1985 137



THE FIRST NAME IN
ELECTRONIC TEST GEAR

LLLS LTI

20 MHz DUAL TRACE 0SCILLOSCOPE

Unsurpassed quality al an unbeaiable price, the Ramsey oscilloscope s 95*
compates 10 olhers costing hundreds more. Foatures include a com 399

ponent testing circut lor resisior, capacitor, digital circwil and dwode t v
lasting * TV widoa sync liltar = wide bandwidth & high sensitivity = in e sowte. CHY. CHZ. LN e Y

ternal graticule = Iront panel trace rolalor = 2 axis = high sensilivty o, 2 Ax IngAlt 4 Suem difterence of CH1, dnd CH

xy mode = regulaled power supply * buill-in calitralor = rock sold * EWeep QM ANd Nemep Sutpul * focus + ungee
friggering. *USA — add $10.00 per unil fof postage, overseas orders G K PORLRGR, CvatbaRe O/OME RS 1% 01 IDI6H 90 A0 Wilair
add 15% of lolal orded 1of insured surface mail

45 MHz DUAL SWEEP OSGILLUSCDPE

l-—!iml\.?'\ = dusl time be

NEW RAMSEY 1200
WM MULTITESTEH

RAMSEY D-3100
I]lElTAL MI.II.'I'IMETER

RAMSEY D-1100
WH MI.ILTITESTEII _

20K vl;l[rlr'll'nr:]
mirrored scale @
C polarity |\'¢I|l|l = 20 measuring
the r. ginner or as @ spate back-up - rangos ® safely probes ® high

impact plastic case
s1 995 test leads and 32 495 test leads and
battery included

battery included

w BAT indicator

tes! leads and
s49"-" Watieateond

,..,.-rr" - y N - op ey 5
Uy u r L - [ 8
L X 1

CT-90 9 DIGIT 600 MHz
BUUHTEH

for leas than $300 Features 3

lll.l'lh\u

CT-125 9 DIGIT 1.2 GHz
COUNTER

A B digit counter that will outperform unils «
ing hundreds more ® gate indicalor ® 24,
150 MMz typical sensitivity = § digit display

® 1 ppm accuracy ® display hold ® dual inpuls

with proamps

CT-50 8 DIGIT 600 MHz
COUNTER

A vorsatile |

! ppm accuracy

* 1 ppm accuracy

s-| 1 995 i 1 4995 R $16995 i ‘_1 6995

OV-1 0.1 PPM oven nmebase i AA-1 roceiver adapior kit
P-4 nicad pack

BROABAND HF FREAMP

 IE—

PR-2 COUNTER PREAMP

Tne PA-2 in ideal Tor me g wiak aignals
fr 000 MHz * db gain * BNC

lors ® |H|.|I for ng AF = igeal
receiver/TV preamy

544 D5 vt

=
PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

PS-I B ﬁll] MHz PRESCALER

ant counter 1o
fivide by 10 cir
150 MHz * BNC

ny countor

DM 700 DIGITAL MULTIMETER

al guality al @ hobbyist price Foa
n

PS-2 AUDIO MULTIPLIER

nandy lor high resolution audio
3 ! »
matic decimal placement ® automanc pala

s1 1995 ;e

700 ki
'u 1 probe s

5 Iluﬂln:lunn
AC adapler

s4 995 wired

TERMS: = salislaction guaranteed = examine for 10 days: il nol pleased, return in
original form for relund « add 6% lor shipping and insurance lo a maximum ol
$10.00 = overseas add 15% for suriace mail « COD add $2.50 (COD in USA only|
» grders under $15.00 add §1.50 = NY residents add 7% sales tax = 90 day parls
warranty on all kits = | year parts & labor warranty on all wired unils

RAMSEY ELECTRONICS, INC.

¥ | 2575 Baird Rd.
Penfield, N.Y. 14626

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading 16.95
Low pass probe, audio use , . . 16.95
Direct probe, general purpose use . . 13.95
Tilt bail, tor CT-70, 90, 125

v 197
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products

new ICOM headquarters

ICOM America’s new 40,000 square foot cor-
porate headquarters/sales and service center in
Bellevue, Washington, has been completed.
Growth in its expanding line of Amateur Radio
equipment had caused ICOM America to out-
grow its prior facility; the new building allows
for expanded service and warehouse areas as
well as areas designated for future engineering
and manufacturing divisions.

For information on ICOM products, contact
ICOM America, Inc. at its new address: 2380-116
Avenue NE, Bellevue, Washington 98004.

Circle £301 on Reader Service Card.

handheld analog/digital
multimeters

John Fluke Manufacturing has introduced two
new heavy-duty analog/digital muitimeters —
the Fluke 25 and the Fluke 27 — designed specif-
ically for industrial use. The new Fluke 20 Series
combines the accuracy of a digital meter with
the dynamic measurement capabilities of an
analog meter. Built to endure environmental and
electrical abuse, these sealed meters can with-
stand drops, shock, vibration, contaminants,
moisture, and other harsh conditions.

Both are available in either safety yellow or
dark charcoal gray. Their liquid crystal display
works even at extreme temperatures; operation
is guaranteed from — 15 degrees C to 55 degrees
C and to — 40 degrees C for 20 minutes. Typical
continuous operation is from — 20 degrees C to
60 degrees C.

The Fluke 25 is priced at $229; the Fluke 27
at $258.

For complete details, contact John Fluke Mfg.
Co., Inc., P.0O. Box C9090, Everett, Washington
98206.

automatic antenna tuner

The Heath Company has expanded its
Amateur Radio line to include the new SA-2500
Auto-Tune Antenna Tuner. The SA-2500
features an efficient, continuously variable roller
inductor that can be preset for 18 different
frequencies.

The SA-2500 permits the.user to preset high
and low frequencies on each of the nine bands

from 160 to 10 meters. In the Auto mode this
tuner sets the roller inductor to the preselected
value and automatically adjusts the preset for a
proper match. A remote capability allows
selected frequencies to be automatically tuned
to the proper SWR using only transmitter band
switches, provided the transmitter is equipped
for remote operation.

Manual tuning is simplified with three front
panel lever switches and dual wattmeters. The
wattmeters read forward and reflected average
power and SWR in two ranges. An auto-range
circuit automatically switches the wattmeters to
the appropriate range.

The SA-2500 effectively tunes and matches
unbalanced feed lines and single-wire antennas
at the full legal power limit of a station. The
SA-2500-1 4:1 Balun Accessory can be added
for use with balanced ladder line antennas. A
front panel coax switch allows the user to select
easily from three different, permanently con-
nected antennas and bypass.

Heath’s Auto-Tune Antenna Tuner installs
directly into the transmission line. The internal
SWR wattmeter bridge will measure power on
all frequencies between 1.8 and 30 MHz,
200/2000 watts in the forward direction and
50/500 watts reflected. SWR readings on the
reflected meter provide direct readings from 1:1
to 3:1.

For more information and a free catalog, con-
tact Heath Company, Department 150-395,
Benton Harbor, Michigan 49022.

Circle #303 on Reader Service Card.

"dishpositioner”

Electroaids Inc. has announced the introduc-
tion of its Electro-Scan ‘85 “dishpositioner.” The
reliability of the new Electro-Scan ‘85 has been
increased by the inclusion of minor improve-
ments in the state-of-the-art circuitry. The ex-
terior of the control box has also been redesigned
for greater attractiveness and a more contempo-
rary appearance.

The Electro-Scan ‘85 uses an analog micro
system and features a dial control that shows
dish location by actual satellite name. The
“dishpositioner’’ uses a 36-volt DC motor drive
for safety, and offers precise positioning along
with a lock and key on the control box for owner
control.

Information on the unit is available from
Electro-Com, Suite 112, 8459 N. Main Street,
Dayton, Ohio 45415.

Circle #302 on Reader Service Card.

SHORT CIRCUIT HOTLINE

Building a current ham radio project? Call the
Short Circuit Hotline any time between 9 AM and
Noon, or 1 to 3 PM — Eastern time — before you
begin construction. We'll let you know of any
changes or corrections that should be made to the
article describing your project.

(See “Publisher’s Log.” April, 1984, page 6, for
details.)

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30MHz 12V (*=28V)

PIN Rating Ea.  Match Pr
MRF406 20w $14.50 $32.00
MRF412 80w 18.00 40.00
MRF412A 80w 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422° 150W 38.00 82.00
MRF426" 25W 17.00 40.00
MRF426A* 25w 17.00 40.00
MRF433 13W 14.50 32.00
MRF435* 150w 42.00 90.00
MRF449 30w 12.00 27.00
MRF449A ow 11.00 25.00
MRF450 50w 12.00 27.00
MRF450A 50W 12.00 27.00
MRF453 60W 15.00 33.00
MRF453A 60W 15.00 33.00
MRF454 sow 16.00 35.00
MRF454A 80w 16.00 35.00
MRF455 60W 12.00 27.00
MRF455A 60W 12.00 27.00
MRF458 sow 18.00 40.00
MRF460 60W 16.50 36.00
MRF475 12w 3.00 9.00
MRF476 3w 2.50 8.00
MRFA477 40w 13.00 29.00
MRF479 15W 10.00 23.00
MRFA485* 15W 6.00 15.00
MRF492 90w 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50w 24.00 55.00

Selected High Gain Matched Quads Available
VHF TRANSISTORS

Type Rating Ea Match/Pr
MRF221 15W $10.00 -
MRF222 12w 12.00 -
MRF224 40w 13.50 $32.00
MRF231 3.5W 10.00 _
MRF234 25W 3.00 39.00
MRF237 1w 2.50 -
MRF238 30w 12.00 -
MRF239 30w 15.00 -
MRF240 40W 16.00 -—
MRF245 80w 25.00 §9.00
MRF247 sow 25.00 59.00
MRF260 5W 6.00 -
MRF264 30W 13.00 -
MRF492 70W 18.00 39.00
MRF607 1.8W 2.60 -
MRF627 0.5W 9.00 -
MRF641 15W 18.00 -
MRF644 25W 23.00 -
MRF646 40W 24.00 59.00
MRF648 60W 29.50 69.00
SD1416 80w 29.50 _
sD1477 125W 37.00 —
2N4427 1w 1.25 -
2N5945 aw 10.00 -
2N5946 10W 12.00 -
2N6080 4w 6.00 -
2N6081 15W 7.00 —
2N6082 25W 9.00 -
2N6083 30w 9.50 —_
2N6084 40W 12.00 29.00

TMOS FET
MRF137 30w $22.50 -
MRF138 30w 35.00 -
MRF140 150W 92.00 -
MRF150 150W 80.00 -
MRF172 8owW 65.00 -
MRF174 125W 88.00 -

Technical Assistance & cross-reference
information on CD, PT, RF, SRF, SD P/Ns
Call Engineering Dept. (619) 744-0728

RF Parts Catalog Available .~ 188
OEM & Quantity Discounts

Minimum Order $20 Add $3.50 Shipping
WE SHIP SAME DAY C.0.D./VISA/IMC

ORDERS ONLY: 800-854-1927

N WEsTcom
= 1320 Grand Ave. San Marcos

California 92069
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X

LIKE HAVING A SATELLITE RECEIVER, VCR,
CABLE TV, AND VIDEO DISC IN EVERY
ROOM!

MERRIMAC

Use Your Wireless
Control

FROM ANY ROOM!!!

Works with mos! infrared
remote control recelvers

oo e WTRALINK
,"-I>] 1 .I.“.'].'..] :In-:-l‘-' 5 = DD -t

= Install on any TV 1 1wccess all o~ e
your remote control video \t{.— %‘

ramote rtrollatale will
aemole ntrol VCR ¢
welecior atellite Recewer

Plus $3.00

awisting 1XICY
: etweer 1 _ : shipping & handling
'I"'I'-Ir.lr'.]:.'w: :I'.:--- iy
ntrollers you alreqdy
e 608-493-2291
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Join AMSAT...Today

Amateur Radio Satellite OSCAR 10
provides:

e 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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Come Join Us at the Largest and Most Magnificent
Satellite TVRO Show Ever Held!

SPACE/STTI
'_LAS VEGAS SHOW ’85

The MGM Grand Hotel Las Vegas, Nevada

March 31, April 1-2, 1985
f 600 Booths F’rewewmg the Latest.Equipment for '85!
'- 300 Operating Satellite TV Antennas!

e Intensive Seminar, Programming! .

* Plus|Entertainment!

E L C o M E This is th‘é show you've been waiting for . .Don’timiss it!
) FOR! DETAILS: Call STTI at 1 -800:654:9276 or (405) 396- 25?4 .
E As or:Write STTI,/P.O. Box G, Arcad|a OK4{73007 )
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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 Circuit Boards
and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. LM-380 1-2 Watts 4-16 OHM Output
AFP-1 AUDIO PREAMP. Dual Audio Preamp — For Mike Etc
BMD-1 BAL. MIX. LM 1496 Mixer — S.B. Modulator Tuned Output
DET-1 AM DET. am Envelope Detector With AGC Output
DET-2 FM DET. LM 3065 FM Detector (455 KHZ of 4-11 MHZ)
DET-3 SSB DET. LM 1496 $SB Detector (Needs OSC-1 or OSC-4)
DET-4 DETECTOR CW/SSB using a dual gate FET transistor . . .
IFA-1 IF AMP. CA 3028 30 DB Gain, Optional AGC (455 KHZ or - 11 MHZ)
FLS-9 SSB FILTER 9MHZ/2 1 KHZ BW with USB XAL for O8C-1
IFA-2 IF AMP. CA 302830 DB Gan 1-100 MHZ Optional AGC
MBA-1 FREQ. MULT. Tuned Output Butter-Mult -Amplifier To 250 MHZ
OSC-1 CRYSTAL OSC. 100KHZ — 20 MHZ Not Tuned
OSC-2 CRYSTAL OSC. 0v 18-200 MHZ Tuned Output
PSV-1 POWER SUPPLY LM 723 with Pass Transistor. 3 amps max
PLL-2 TONE DETECTOR LMs67 PLL Tone Detector
RF/MIX-1 RF-AMP/MIXER ©A 3028 — Tuned RF AMP/Mixer 1-100MHZ . $7.95
RF/MIX-2 RF-AMP/MIXER 3N204 Tuned RF AM/Mixer 1 — 250 MHZ $7.95
VCO-3VARIABLE HI STAB.OSC. varactor tuned. 400 to 600 Khz output $795
VCO-4 VARIABLE HI STAB OSC. vVaractor tuned. 3 to 20 Mhz outout $7.95
Add $2.00 For Shipping & Handling — Send For FREE Brochure

SEND $2.00 FOR FULL MANUAL WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND TRANSMITTER HOOK-UPS

MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.0.BOX 717, HIALEAH, FLA. 33011 + 159

$4.95
$3.95
$9.95
$3.95
$7.95
$9.95
. $4.95
$6.95
$49.95
$6.95
$5.95
$3.95
$4.95
$7.95
$5.95

WHAT’S REALLY HAPPENING
IN HOME SATELLITETV?

SATELLITE
TELEVISION
~MAGAZINE

A monthly of 100-plus pages, has all you
need to know about where to find equip-
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

e $24.95 per yr. (12 monthly issues)
e $ 2.00 for Sample Issue

MONEY BACK GUARANTEE if not
satisfied (subsription orders only).
Keep first issue with our compliments.

ORLANDO HAMCATION
aond

COMPUTER SHOW

MRARCH 8, 9, 10, '85

AIR-CONDITIONED ORLANDO €XPO-CENTRE

500 WEST LIVINGSTON
NEAR I-4 & HIGHWAY 50

REGISTRATION $5 advance, $7 at door
under 14 free
SAT. FCC EXAMS, SAT. LADIES’ PROGRAM, HOURLY AWARDS

For swap tables, commercial booths,
advance reqistration, or information,

please send self addressed stamped envelope to:

HAMCATION CHAIRMAN
P.O. BOX 15142 * ORLANDO, ALOARIDA o 32858

If you already have a dish, then you need

OnSat

—the best in satellite TV programming.

* Weekly Updated Listings
% All Scheduled Channels
% Complete Movie Listing
% All Sports Specials

% Prime Time Highlights

® $39.00 per yr. (52 weekly issues)
e $ 1.00 for Sample Copy

Visa® MasterCard® accepted (sub-
scription orders only). All prices in US
funds only. Write for foreign rates.

Send this ad along with your order to:

STV™/OnSat™
P.O. Box 2384 - Dept. PS
Shelby, NC 28151-2384

Subscription calls only
Toll Free 1-800-438-2020
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B f; \ 8 ITS
:KQ;}_ INCREDIBLE!
ODE, QUIci

Master code or upgrade in a matter of days
Code Quick 15 a unique breakthrough
which simplifies learning Morse Code
Instead of a confusing maze ol dits and
dahs, each letter wall maaically begin to call
oul its own name' Stop torturing yourself!
Your amazing kit contaimng 5 power
packed cassettes, wisual breakthrough
cards and onginal manual 15 only $39.95!
Send check or money order today to
WHEELER APPLIED RESEARCH LAB,
P.O. Box 3261, City of Industry, CA 91744
Ask for Code Quick #103, Calfornia
residents add 6% sales tax

One User Comments:
“First new idea in code study and the darn
thing works! So much fun you don't realize
how much you're learning.”

M.S. Greneda, Miss

Hundreds of satisfied customers!
Youcan't lose! Follow each ssmple step. You
must succeed or return the kit lor a total
immediate refund!

Satellite T.V.
= $995.00

complete

FACTORY
DIRECT
PRICING
Install it yourself
and save $$$

= E-Z installation manual

« Pricing for our name brand equipment

* How 1o find the birds in your area

* Dealer-Broker program, no investment, do nol miss
this money making opporunity

200
For complete info P.0. Box 852

send $9.95 / Haleyville, AL 35565

$$8 GIANT SAVINGS $88
HIGH QUALITY AT LOW PRICES

DYSAN®* DISKETTES
PREMIUM QUALITY AT HUGE SAVINGS

Al s svo0 3050
5% DS/DDY
5 All diskeltes are in boxes of 10

with labels, envelopes and reinforced hubs

DISK STOR holds 50 5%" Disketies §12 85 + $2.00 shipping

PRINTERS
Panasonic KX-P 1090....................5$245.00
Panasonic KX-P 1091....................5302.00
Okidata ML-B2A............................5305.00
Okidata ML-84..................... ..$695.00

Write or call for complete catalog on com-
puters and/or books

SHIPPING: 5% DISKETTES - Add $300 per
100 or less PAYMENT VISA M/C or
chack with order COD orders add $2. 00 $1.50
credit on long distance phone orders. TAXES
Ilinois customarns add B% » 16

SCAMP SYSTEMS, INC.
BOX 58451 - CHICAGO, ILLINOIS 80859

1-312-287-9858

More Details? CHECK — OFF Page 160

New m
Butternut®

HF2V
DX The 80 & 40
Meter Bands

The HF2V is the perfect complement
for the Ham who already has a beam
antenna for 10-15-20 meters. Add 80
and 40 meters (160 meters with an op-
tional resonator kit) with a trim-looking
vertical that can be mounted almost
anywhere.

With the decline in sunspot activity,
the HF2V's low angle of radiation will
get you DX on the low bands - - even
when 10-15-20 meters are ‘‘dead.”

Automatic bandswitching. No lossy
traps. Double wall tubing on the bottom
section. Stainless steel hardware. Full
Ya wavelength on 40 meters.

Height: 32 ft. --Self supporting
Power rating: legal limit
VSWR: 2:1 or less
40 Meters: Full CW & Phone
band
80 Meters: 90 kHz

Add-on resonator kits available for
160-30-20 meters.
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Write for our FREE CATALOG.
BUTTERNUT
ELECTRONICS

405 East Market Street
m Lockhart, Texas 78644
(512) 398-9019

Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms -
Ferrite Rods, Pot Cores, Baluns, Etc.

Small Orders Welcome
Free ‘Tech-Data’ Flyer ==

=KD -~
AMI‘DA_&I?‘UU‘HIE! Since 1963 g @
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany FElextronikladen Witheim — Melhies Sir BB 4930 Detmola 18 West Germany
In Japan Toyomura Electromics Company, Ltd . 7-9 2.Chome Sota Kanda. Chiyoda-Ku, Tokyo. Japan
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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 »
€ 1.800-433-3203

IN TEXAS CALL 817-496-9000
5635 EAST ROSEDALE
FT. WORTH, TEXAS 76112

TUNE IN
THE WORLD OF

(]

Al ]

Hams should be ''seen”
as well as heard! Thou-
sands of ATV operators
across the country are
sending great looking color
TV pictures (with sound) to
each other. FSTV-DX can go
hundreds of miles. There
are now over 80 Ham Televi-
slon '""Repeaters” relaying
these video signals over
rough terrain.

Ham Radlo UHF-TV is as
simple as hooking up a 2
meter rig and antenna. Our

“Everything You Always
Wanted To Know About
ATV" 112-page manual will
teach you how to do it
($9.95).

» 185
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HAM-TV!

Under the guidance of the "United
States ATV Soclety,” Amateur TV
(FSTV-SSTV-FAX) is growing In activi-
ty. And, we've been promoting it now
for over 18 years!

Sample Issue - Just $2.50 ppd.

Special Trial Subscription - $10.00.

{Published Monthly)
A5 ATV Magazine
P O. Box H,
Lowden, lowa

52255

A Division of
QCD Publications, Ine

AVAILABLE
NOW

THE 1985

ARRL
HANDBOOK

1. It's BRAND NEW

2. It's BIGGER. Over 1024
pages.

3. It's EXPANDED. Covers
everything from basic
electronics to esorteric
radio gear.

4. It's chockfull of NEW
| PROJECTS.

5. It's the MOST COMPLETE
reference text available.

6. Get your copy TODAY.

$15.00

(plus $3.50 shipping)

ORDER YOURS TODAY
= Y

radio.... BOOKSTORE

Greenville, NH 03048




short circuits

solar power

In the article, “Complete Solar
Power for your ham station,” by
NH6N, (December;"1984, page 22, the
note in fig. 6 should be changed to
read: “‘Adjust P-1 to have comparator
go low at 0.5 A or greater as desired.”’

VIC-20-/ASR-33 printer

In the September, 1984 issue a line
of coding was inadvertently omitted
from the program listing in W2QLlI’s
ham note, “*VIC-20 printer”’ (page 88).
210 GET B$ should be inserted be-
tween lines 200 and 220. Other than
that, both figs. 1A and 1B are correct
and the circuit/software combination
should work.

The following additional information
provided by the author should also aid
in joining micros to teletype machines:

“’One does not have to use the 9-pin
terminal strip under the call box on the
ASR-33. Socket No. 2 at the end of
the call box on the ASR-33 has 15 pins
(see fig. 1) and is easy to get at. These
pins are connected to the terminal
strip. Radio Shack sells a 12-pin plug.
All one has to do is cut the top off the
plug so that it will fit the 15-pin socket.

“l believe the interface will work
with the Commodore 64 or any other
micro, that has the necessary outputs
and can accept the listing. (It should
also be possible to use the ASR-35 and
ASR-43.)

‘I ran a big Centronics 101A printer
using the fig. 1B interface. It required
2400 baud. (The ASR-33 provides 110
baud, ASCII.) | have other software for
the VIC-20-to-ASR-33 such as ‘‘screen
dump,’’ “‘save on tape,”” and ‘‘run to
the ASR-33."

The nice feature of this VIC-20-to-
ASR-33 is that it works both ways.
Type on the VIC-20, and it prints on
the paper of the ASR-33; type on the
ASR-33 keyboard, and it appears on
both the screen and paper.”

COMPUTER SMYTH

Now there’s a hardgvare magazine
that’s all about computers for people
who like to build their own. Computer
Smeyth’s premiere issue is coming in
March 1985, providing all the pleas-
ure, economy 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 quarterly issue begins a series on a
complete Z80 based computer on
three 4x6%2 " boards, which lets you
interface 3%, 5% and 8” floppy disks
in & densities and track configura-
tions. John Adams’ series will include
a switching power supply, a PROM
burner, a modem and software options
for this rack-mount system.

The first issue will also feature an
X7Y plotter you can build, an inex-

pensive motorized wiregvrap tool and
much more.

During its premiere year, Computer
Smyth will survey the more than two
dozen computer kits now available in
the US. Kit builders will report on
many of them from the simplest Z80
CPU offerings to some of the newest
68000, 32-bit machines.

Computrer Smyth is published by
Audio Amateur Publications, publish-
ers of Audio Amatenr and Speaker
Builder magazines. All three are
reader-centered, hardware-intensive
publications whose editors believe that
a magazine’s ptimaty job is satisfying
the reader not consumer marketing.
Our magazines are run by tech enthu-
siasts not MBAs looking for profits.

Computer Smyth's editors guaran-
tee that if you are unhappy with Comz-
puter Smyth for any reason, your
money will be refunded upon request.

D Yes, enter my subscription to Compu-
ter Smyth for one year at $15.

[ Check enclosed.

(] Make that two years at $25.

UJ Charge to credit card.

Name
Streer & No.
Town State Zip
MC/VISA Card #
Expire Signature
Computer Smyth Magazine o 2

PO Box 176 Peterborough, NH 03458
Charge card orders: (603) 924-9464
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SPRING CLEARANCE IC-745 e Base

SUPER SAVINGS !!!

SHORT CIRCUIT HOTLINE
Building a current ham radio project? Call the
Short Circuit Hotline any time between 3 AM and
Noon, or 1to 3 PM — Eastern time — before you
begin construction. We'll let you know of any
changes or corrections that should be made to the
article describing your project.

[See “Publisher’'s Log,” April, 1984, page 6, for

Contact us for all of your amateur radio needs.........
FEATURING:

ICOM, AEA, LARSEN, VAN GORDEN, VIBROPLEX,
NYE-VIKING, FALCON COMM., LEADING EDGE,
ARRL PUBLICATIONS, KALGLO, HAMTRONICS,
PROWRITER, ELEPHANT DISKS, RAMSEY ELECT.

Iwmronics ’

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

915 North Main Street

Jamestown, New York 14701. = PH. (716)664-6345

Wodtoen Mowe Sovks fivost  ameloun radio deoter !

details,)
603- 878- 144|
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE

2039/7289 $ 34.00 1162/4600A $500.00  ML7815AL $ 60.00
2626 7.95 4600A 500.00 7843 107.00
228 200.00 4624 310.00 7854 130.00
3-500Z 102.00 4657 84.00  ML7855KAL 125.00
3-1000Z/8164 400.00 4662 100.00 7984 14.95
3828/866A 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/4D21 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
4-400B/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
4CX250F6/8621 75.00 58948,/8737 54.00  8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/A29909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/8298 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.O.R. 6CA7/EL34 5.38
4CW800F 710.00 6360/A 5.75 6CL6 3.50
4p32 240.00 6399 540.00  6DJ8 2.50
4E27A/5-1258 240.00 6550A 10.00 6DQ5 6.58
4PR60A 200.00 6883B/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  6HB5 6.00
4X150A/7034 60.00 6939 22.00 6HF5 8.73
4X1500/7609 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  6L06 G.E. 7.00
5728/ T160L 49.95 7325 P.0.R. 6LQ6/6MJ6 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 12J86A 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) 242-3037

MK z electroncy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Toll Free Number
800-528-0180
(For orders only)

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
it we are out of stock of an item."
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“FILTERS”

COLLINS Mechanical Filter #526-9724-010 MODEL F455732F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15,99

ATLAS Crystal Filters
5.595-2.7/8/1SB, 5.595-2.7/1SB

8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19.99
oy

5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence 800chms 15pf In/800ohms Opf out. 19.99

5.595-.500/4, 5.595-.500/4/CW

4 pole 500 cycles wide CW. Impedance 800chms 15pf In/800chms Opf out. 19.99

9.0USB/CW

6 pole 2.7KHz wide at 64B. Impedance 680ohms 7pf In/300chms 8pf ocut. 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
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CRYSTAL FILTERS

NIKKO FX-07800C 7.8MHz $10.00
TEW FEC-103-2 10.6935MHz 10.00
SDK SCH-113A 11.2735MHz 10,00
TAMA TF-31H250 CF 3179.3KHz 19.99
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5.00
MOTOROLA 4884863B01 11.7MHz 2pole 15KHz bandwidth 5.00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 5426C 21.4MHz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7Miz 8pole bandwidth 7.5KHz at 3dB, S5KHz at 6dB 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
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CERAMIC FILTERS

AXEL 4F449 12,6KC Bardpass Filter 3dB bandwidth 1.6KHz from 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+4+—-2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 450KHz+~-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 10.00
MURATA BFB455B 455Kz 2.50
BFB455L 455KHz 3.50
C(FM455E 455KHz +-5.5KHz at 3dB , +-8KHz at 64B , +-16KHz at 50dB 6.65
CFM455D 455KHz +7KHz at 3dB , +10KHz at 6dB , +-20KHz at 50dB 6.65
CFRAS5E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60dB 8.00
CFuU455B 455KHz +-2KHz bandwidth +-15KHz at 6dB, +-30KHz at 40dB 2.90
CFU455C 455KHz +-2KHz bandwidth +-12.5KHz at 6dB , 4+-24KHz at 40dB 2.90
CFU455G 455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +10KHz at 40dB 2.90
CFU455H 455KHz +-1KHz bandwidth +-3KHz at 6dB , +-9KHz at 404B 2.90
CFU4551 455KHz +—1KHz bandwidth +-2KHz at 6dB , +-6KHz at 40dB 2.90
CFW455D 455KHz +-10KHz at 6dB , +-20KHz at 404B 2.90
CFWA455H 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 280KHz +-50KHz at 3dB , 650KHz at 20dB 2,50
SFE10.7MS 10,7MH4z 230KHz +50KHz at 3dB , 570KHz at 20dB 2,50
SFG10.7MA 10.7MHz 10.00
NIPPON 1F-B4/CFU4551 455KHz +1KHz 2.90
LF-B6/CFU455H  455KHz +1KHz 2,90
1F-B8 455KHz 2.90
IF-C18 455KHz 10.00
TOKIN CFA55A/BFU455K  455KHz +-2KHz 5.00
MATSUSHIRA EFC-LA55K 455KHzZ 7.00
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SPECTRA _PHYSICS INC, Model 088 HeNe LASER TUBES

POWER OUTPUT 1.6MA. 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/MUZ2A1

115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F 88CFM at SOCPS $7.99
105CFM at 60CPS THESE ARE NEW

i Toll Free Number surplus. and parts. may b6
M z electronscy sos2s 0180 i e
or orders only

PRICES SUBJECT TO CHANGE WITHOUT NOTICE For information call: (602) 242-3037
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TYPE PRIiCE TYPE PRICE TYPE PRICE TYPE PRICE
2N1S61 $25.00 2N5920 $ 70,00 40608 RCA $ 2,48 BFY90 $ 1.50
2N1562 25.00 2N5921 80.00 40673 RCA 2.50  BLW6OCS 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  BLY87A 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
2N2948 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
IN3LLS 5.00 2N6080 6.00 3729701-2 RCA 50,00  BLY94C 45.00
2N3119 4,00 IN608 1 7.00 3753883 RCA 50.00  BLY351 10.00
2N3134 1.15 2N6082 9.00 615467-902 25,00  BLY568C/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 €25-28 57.00
283309 4,85 2N6094 11.00 28¢703 36.00  C4005 2,50
2N3375 17.10 2N6095 12.00 25C756A 7.50  CD1659 20.00
IN3478 2,13 2N6096 16.10 2s5C781 2.80 CD1899 20.00
2N3553 1.55 2N6097 20.70 2s5C1018 1.00  ¢D1920 10.00
2N35535AN 2.90 26105 21.00 2SC1042 24.00 CDp2188 1£.00
2N3632 15,50 2N61136 21.85 25C1070 2.50  CD2545 24.00
2N3733 11.00 2N6166 40.24 25C1216 2.50  CD2664A 16.00
2N3818 5,00 2N6267 142.00 28C1239 2.50 CD3167 92,70
2N3866 1.30 2N6304 1.50 28C1251 24.00 CD3353 95,00
2N3866JAN 2.20 2N6368 30.00 25C1306 2.90 CD3435 26.30
IN3866JANTX 3.80 2N6439 55.31 25C1307 5.50  CD3900 152,95
IN3866JANTXV  4.70 2N64 59 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 CMES50-12 30,00
2N3927 17.25 2N6679 44,00 28C1760 1.50 CTC2001 42,00
2N3948 1.75 2N6680 80.00 25C1909 4,00 CTC2005 55.00
2N3950 25.00 021-1 15.00 2SC1945 10.00  CTC3005 70.00
2N3959 3,85 01-80703T4 65.00 25C1946 40,00 CTC3460 20.00
2N4Q12 11.00 35C05 15,00 25C1947 10,00 DV2820S 25.00
2N4037 2.00 102-1 28.00 25C1970 2.50  DXL1003P70 22.00
2N4041 14,00 103-1 28.00 25C1974 4,00  DXL2001P70 19.00
2N4072 1.80 103-2 28.00 25C2166 5.50  DXL2002P70 14.00
2N4080 4,53 104P1 18.00 25C2237 32,00 DXL3501AP100F 47,00
IN4127 21.00 163P1 10.00 25C2695 47,00  EFJ4015 12.00
ING4 16 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 EN15745 20.00
2NG927 3.90 282-1 30.00 A283 6.00  FJ9540 16.00
2N4957 3,45 482 7.50 A283B 6.00 FSXS52WF 58.00
2N4959 2,30 564-1 25.00 Al610 19.00 G65739 25.00
2N5016 18.40 698-3 15.00 AF102 2.50 665386 25.00
2N5026 15.00 703-1 15,00 AFY12 2.50  ¢M0290A 2.50
INSQ70 18.40 704 4.00 AR7115S 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
2N5109 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
2N5177 21,62 3421 28.00 BAL0204125 152.95  HEPS3007 25.00
INS179 1.04 3683P1 15.00 BF25-35 56.25 HEPS3010 11.34
2N5216 56.00 3992 25.00 B4O-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 BF(Q85 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 BFRY9 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 HP35866E 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
2N5651 11.05 40081 RCA 5.00 BFX65 2.50 HXTR6105 31.00
IN5691 18,00 40279 RCA 10.00 BFX84 2,50  HXTR6106 33.00
2N5764 27,00 40280 RCA 4,62 BFX85 2,50 1310 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  J02001 25.00
2N5847 19.90 40290 RCA 2.80 BFY11 2.50  J04045 24,00
IN5849 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 ., ... nay ve now o PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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M1107
MI131
M1132
M1134
M3116
M9579
M9580
M9587
M9588
M9622
M9623
MI624
M9625
M9630
M9740
M9741
M9755
M9780
M9827
M9848
M9850
M9851
MI860
M9887
M9908
M9965
MM1500
MMI550
MM1552
MM1553
MM1607
MM1614
MM1810
MMI810
MM1943
MM2608
MM3375A
MM4429
MMB8000
MMB8006
MM8011
MPSU31
MRA2023~1.5
MRF 134
MRF136
MRFI71
MRF208
MRF212
MRF221
MRF223
MRF224
MRF227
MRF230
MRF231
MRF232
MRF237
MRF238
MRF239
MRF245
MRFZ247
MRF 304
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
15,95
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
.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)

RF TRANSISTORS (CONTINUED)

MRF458
MRF464
MRF466
MRF472
MRF475
MRF476
MRF477
MRF479
MRF492
MRF502
MRFS03
MRF504
MRF 509
MRFS11
MRF515
MRF517
MRES525
MRF559
MRF587
MRF605
MRF618
MRF626
MRF628
MRF629
MRF641
MRF644
MRF646
MRF648
MRF816
MRF823
MRF846
MRF892
MRF894
MRF901 3 Lead
MRF90! 4 Lead
MRF902/2N6603JAN
MRF902B
MRF904
MRF905
MRF911
MRF965
MRF966
MRF1000MA
MRF1004M
MRF2001
MRF2005
MRE5176
MRF80Q4
MSC1720-12
MSC1821-3
MSC1821-10
M5C2001
MSC2010
MSC2223-10
MSC2302
MSC3000
MSC3001
MSC72002
MSC73001
MSC80064
MSC80091
MSC80099
MSC80593
M5C80758
MSC82001
MSC82014
MSC82020M
MSC82030
MSC83001
M5C83003
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

surplus, and parts may be
substituted with comparable parts

it we are out of stock of an item."”

For information call: (602) 242-3037

NEO2160ER
NEO21350
NE13783
NEZ21889
NE57835
NE64360ER~A
NE64480 (B)
NE73436
NE77362ER
NE98260ER
PRT8637
PT31274A
PT3127B
PT3127C
PT3127D
PT3127E
PT3190
PT3194
PT3195
PT3537
PT4166E
PT4176D
PT4186B
PT4209
PT4209C/5645
PT4556
PT4570
PT4577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT5749
PT6612
PT6619
PT6708
PT6709
PT6720
PT8510
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PT8708
PT8709
PT8727
PT8731
PT8742
PT8787
PT8828
PT9700
PT9702
PT9783
PT9784
PTY790
PT31083
PT31962
PTX6680
RE3754
RE3789
RF35
RF85
RF110
5$50-12
S$3006
53007
$3031
SCA3522
SCA3523
SD345
SD445
SD1004
SD1007
SD1007-2
SD1007-4
SD1007-5

$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
20,00
20,00
4.70
25,00
25.00
20,00
25,00
25.00
25,00
15.00
25.00
25.00
25,00
25,00
25.00
25,00
20,00
20,00
29.00
25.00
19.10
25.00
25.00
25.00
25.00
16,50
32,70
56.00
20.00
20.00
20,00
25.00
25,00
16.00
17,50
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
spl1oiz
Spl1012~3
SD1D12-5
snl1013
SD1013-3
SD1013~7
SDI016
SD1016~5
SDLIOL8~4
Sp1018~6
SD1018~7
SD1018~15
SD1020~5
SD1028
SD1030
Sn1030-2
SD1040
SD1040-2
SD1040-4
SD1040-6
SD1043
SN1043~-1
SD1045
SND1049-1
SD1053
SD1057
SD1065
SD1068
SD1074-2
SD1074-4
SDi074-5
SD1076
SD1077
SD1077-4
SDl077-6
SD1078-6
Sn1080-7
SD1080-8
SN1080-9
SD1084
SD1087
sp1088
Sn1088-8
SD1089-5
SD1090
SD1094
Spl109s
5D1098-1
SD1100
SD1109
SpDL115-2
Spills5-3
SDIL15-7
SD1116
Spillg
S»1119
SD1124
Sp1132-1
SD1132-4
SDI1133
SD1133~1
SD1134-1
SD1134-4
SD1134-17
Sp113s
$D1135-3
SD1136
Sp1136-2
SD1143-1
SD1143-3
SD1144
SD1145-5
SD1146
SD1147
SDi18s8
Spl1189
sD1200
SD1201-2

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
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

M z electronicy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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E.F. JOHNSON ROLLER INDUCTORS

NI-CAD BATTERY CHARGERS
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MODEL 229-0201-01 MODEL 229-0202-01
10UH at 3AMPS MAX.  $36.99 18UH at SAMPS MAX. $44,99
e e e e e e e Fe e Fe F e e de e T Fe ok e ok ke ke ok e ke e ok o ke ok ke o e ok e e e e e ke ok ke ok ke ke e ke ok ok ok

UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

UNIVERSAL CHARGER $19.99

Standard Size Micro Size i
3.9 14 33 62 175 5 25 ) :
4,7 15 34 68 180 6 27 Story v seiiuns enieers
5 18 36 75 200 7 33
5.1 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
*rdexax*NOTE ALL VALUES LISTED IN PICO FARAD****%xx% MALLORY CHARGER $23.99

PRICE INFORMATION
1 to 10 § .90ea. 11 to 51 $.80ea. 52 to 102 §.70ea.

103 and up call
e e e e e e e e e e ek e e e e e e e o gk e ek o o Rk ok ok ok ok ok ke ke ke e ke ok ek ok

GOULD NI-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 2.5Amphr new ¢ 9.99 EVEREADY CHARGER $9.99

UNION CARBIDE NI-CAD BATTERIES
193817 3.75v at 225mahr new a 2.99

(GLOBE GEL-CELL BATTERIES
2v at BAMPHR GC280 new c 5.99
12v at 20AMPHR GC12200 new 49.99
12y 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 BATTERIES AND PACKS
2v at 2.5AMPHR D Cell new b 5.99
8v at S5AMPHR 4 X Cell used £ 14.99
12v at 2.5AMPHR 6 D Cells new £ 24,99
18y at 2.5AMPHR 9 D Cells new £ 29.99

0 O

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS
6v at 2,5AMPHR 3 D Cells wused o 10.00
12y at 2.5AMPHR 6 D Cells used e 19.99
12v at 5AMPHR 6 X Cells used e 24.99

N‘I********ﬁt****i*****‘ﬁil‘i*‘*lifiit***ii**i*ii**l‘t*i\l'******"‘l’!‘l'****t*ﬁi*******t***‘i**i***i

TO" Fl'ee Numbef All parts may be new or m l
800-528-0180 il it “H z electromacs
il we are out of stock ol an ilem

(For orders or“y) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N

$7.99 or 2 For $13.99 or 10 For $50,00

Amphenol
Part # 316-10102-8
115Vac Type BNC DC to

fieidloe s J GH=z.

£ """'" |
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. T |
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TEAMS: DOMESTIC. Prepwsd, ©.0 D. or Credit Card
FOREIGHN, Prapaid only, LS Funds, Money Ovider, or Cashiar's Chack Only

C.0.0." Accepratsn by teiephons or mail Payrment Hom cusiomes will be by Cash, Money Order. o Cashinr's Chece. We are sirry
Dt e Cannot sccmpl personal chacks Ior GO D s CO.D.'s s shipped by #ir onty and thru United Parcel Sence

CONFIRMING ORDERS: We wousd jretes 1Nl conflming orders not be seni afier & telephons oried has been placed " gompany
policy necessiates & conlirmeng onder, plesse mark = FIRMING " boddly on iha order. f problems o duphicate itn o
s 10 a0 ciiee which i nol properly Mmarked, The CUSIOMer will be hid responaibie for any charges incurred, plus & 15%
restocs Charge on the returned pants

CREDIT CARDS: Wa are nol accepting MASTERCARD, VISA, AND AMEFICAN EXPRESS
DATA SHEETS: Whon we have dats shests in S1ock 0 Gavicss we will SUBDHy ITem with the oroer

DEFECTIVE MATERIALS ANl clama for delective maleriais musl to mads within 30 DATS arfier mceipl of Ihe parcel Al claima
st inciute The detective material (lor fealing e Dosas). & COpyY ol ur imvoice, and @ feturn authonyation nombed whech Mas! be
obstainead prior (0 BHIpRing [he Mechandiss back 10 s Thi can be obteined ty caling 602} 2424016 of sending us & posicard
Dus 10 ManUIaCturer warraniies we are unabis 1o replace o (SAus Crackt on ilems which Nave been soidened 10 Of haw been
aitarnd in arvy wisy AN refurn ihers sl Be ek peogy o if will o sl anuEma Lo

ping and handiing changes incuied

DELIVERY: Orders ars utuaity shippesd ihe same day ihey are placed of the foxl Susiness day, uniess we ot ol Of mlock on an
Ham The customes wiil e nofified by post card (| we af8 going 10 backorder the ilem. Cur noimal mp‘pq imethod is UPS o US.
st oqanm wizw o the wesght f the packsge Tas! EQuipment is Mupped oniy by sis and is freight collect, Linlass prior
arrangummnts. ave been Made and spproved

FOREIGN ORDERS: Al formgn ofdens mast be prepasd wilh & Cashiery Chace
Wi ae sorry but CO D s avallabie 10 loregn Couniries and istiers of credd
IRIGITRAN DN 18 Avalisble on regues|

Money Drder made oul in U S FUNDS ONLY
wnacceplabie &b & torm of payment Furthes

MOURS: Monday hru Frdey B30 am 10 500 pm. Satuneys 830 am. to 400 pm

INSURANCE: Plaass inciuce 250 1or sach sogiknal §100 00 over 310000, UFS ONLY Al infusd packages am whipgmd thiu LIPS

andy 11 you wish 1o Rave || shipged through the post office than is & 5500 fes which is aastional 1o Ihe whipping. handiing am in

M ance

OPEN ACCOUNTS. We regiel that we 30 not isue open sccounts

ORDER FORMS: Now order Tonmms ars inCluded withh sach order fof your Comwensence Additional orddd 10fM #re vlasie on
rmguest

PARTS: Wae resarve the right 1o substitute of replace any item with a part of equal of comparabla
specification

CAIL parnts
surplus,

electronicy
2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015 |

(continued)

Coax Cable

$8.499 or

hip,

m
_
- .

may be
and
substituted with comparable parts
it we are oul of stock of an item

e

O
(N

ol
Soik M

RG-58 36 inch.

2 For $15.99 or 10 For $60.00

n‘

At

COAXIAL RELAY SWITCHES SPDT

FXR FXR
Part # 300-11182 Part # 300-11173
120Vac Type BNC DC to 4 GHz. 120Vae Type BNC Same
F5N 5985-543-12 FSN 5985-54 1-1850
$39.99 $39.99

POSTAGE: e g inthe U5 Canada, and Mexico is $3.00 lor ground ship-

and
manis, all other countries is {550 Ajr rates are available at the time of your order. All foreign orders
polaa:c include 25% of the ordered amount for shipping and nandiing. C.O.0's are shipped AIR
L

PREPAID ORDERS: Ovdars must be accompaniad by a check
PRICES: Prices are subject to changa without notice.
PURCHASE (

RESTOCK CHARGES: If parts are returned to MHZ ELECTRONICS, INC. due to customa: erros, the

t will ba hald responsible for all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The lollowing must accompany any return;, A copy of
aur invoice, return authorization number which musi be o 1o pping
back Agturns mus! be dona within 10 DAYS of receip! of parcel turn authorization numbers can
be oblained by calling (B02) 2428916 or notitying us by post card. Returm authorizations will not b
given oul on our BOO nuw

Wae sccept h ordars only when hey are accompanied by & chack

ho marc

SALES TAX: ARIZONA residents must add 6% sales tax, unless a ilrwu ARIZONA résale tax card
is currently on file with us. All orders placed by persons oulside of ARIZONA, but delivered 1o per
sons in ARIZONA are subject to the 6% sales tax.

SHORTAGE OR DAMAGE: All claims for shortages or damages mus! be made within & DAYS of
receipt of parcel. Claims must Include a copy of our invoice, along with a return authorizalion
numbaer which can be obtained by contacting us al (602) 2428016 or sending a post card. Authoriza
tions cannol be on our BOO number. All items must be properly packed. il ltems are not proparly
packed make sure to contact the carrier 50 that they can come oul and inapect the package belore
It is returned 1o us, Customars which do not natify us within this time pericd will ba held responsible
for the entite order as we will consider the order complate

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (800) 528-0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8916 or (602) 242-3037

For information call: (602) 242-3037

new or
may be

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

parts

More Details? CHECK —OFF Page 160
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California

C & AROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

24 Hour: 800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware's Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

Icom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off 1-95, 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
QOutside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 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 WDSAHO

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
lcom — 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.

. YOU SHOULD BE HERE TOQO!
-D ea]er S. Contact Ham Radio now for complete details.
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\ateur Radio Dealer

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1 (800) 362-0290

Qutside Ohio: 1 (800) 321-3594

Hours M-F 9-5:30, Sat. 9-3

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

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

lcom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex

THE VHF SHOP

BOX 349RD 4

MOUNTAINTOP, PA 18707
717-868-6565

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Belden

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010
713-658-0268

Christmas?? Now??

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FOND DU LAC AVE
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (B00) 242-5195
Outside Wisc: 1 (800) 558-0411
M-F 9-5:30

Sat 9-3

lotana) [ |

e P
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0D COMMUNICATIONS TERMINAL

— RECEIVER GUARD 2000

TOTAL PROTECTION AGAINST RF BURN OUT OF SOLID STATE FRONT ENDS

installs easily between the antenna and receiver inpul. When RF voltage to the receiver line
exceeds 1 volt, the unit activates by shunting the over voltage 1o ground and increasing the
resistance in the receiver line. If over voltage exceeds design parameters, an internal fuse lamp
opens (easy to replace). Perfect for contest stations, field day operations, areas saturated with
broadcast services and those who use separate transmit and receive
antennas. Less than .3 dB insertion loss between 1.8 and 30 MHz

3 Models available

P (with phone plugs) §29.95

U fwitn 50239 $29 .95 » 115
CTT (with S0-239 ang Alpha Deita

L,I,l,;::',ll;,ﬂ.l:,‘m RF and Transient $49.95 —] [;]]

ORI FLECTROAICT Ore0

4925 S. HAMILTON RD
DESIGN ELECTRONICS OHIO  GROVEPORT, OHIO 43125

UHF CONNECTORS

Piease ado 34 lor sheppeng and handing U S only  Foregn orders FOB Grovepor!
Gan aiso be used with mos! ansceners with ymnor  modbeations

Fits inside most HF-SSB lransceivers
= Requires human voice to activate.

= Ignores static, naise and hetrodynes
» On/off switch only—no adjustments!

« Connects to audio leads and 9/12 VDC
+ Fully assembled and tested $99.95

« Complete with comprehensive manual

« Used worldwide in commercial and military
transceivers

= 125 Oéﬂ

(N1 = COMMUNICATIONS, 5479 Jetport, Tampa, FL 33614 ® (813) 885-3996
A : — e ] j ’

- SAY YOU SAW ITIN
' N

\-\.\,.;-\ radio......
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® Complete ready to use 10 GHz fm ansceiver ® 10 mW power out-
put ® Typical frequency coverage 10.235-10.295 GHz ® Full duplex operation
® |[nternal Gunnplexer for portable operation ® Gunnplexer removable for tower
mounting in fixed location service — three shielded cables required for intercon-
nection ® Powered by 13 volts dc nominal at 250 mA ® 30 MHz i-f ® 10-turn
potentiometer controlled VCO tuning ® 220 kHz ceramic i-f filter ® Extra diode
switched filter position for optional filter ® Dual polarity afc ® Rugged two-tone
grey enclosure ® Full one year warranty ® $389.95 with 10 mW Gunnplexer
® $£269.95 without Gunnplexer

nd va ﬂ.‘ c d Postpaid for U.S. and Canads. CT Residents
add 7-V: % sales tax. C.0.D. orders add $2.00.
n GC G l V 6 I' Air mail to foraign countrias add 10%
Rescecarch

==

Box 1242 e Burlington CT 06013 e 203 582-9409

WARNING

SAVE YOUR LIFE OR AN INJURY

hinged sections, etc.. are not intended to support
the weight ol a single man. Accidents have
) . occured because individuals assume situa-
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 sven be more dangerous since the condition
ol the lower, guys. anchors. and/or rool 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 Paid for
of member, guy wire, anchor, or base lailures. Used By the
towers in many cases are nol as inexpensive as you =

4 o ' Following:

may think il you are injured or killed.
ROHN:

Get professional. experienced help and read your

Rohn catalog or other tower manulacturers’ catalogs
belore erecting or dismantling any lower. A consulta- P.O. Box 2000
tion with your local, professional tower erector would P’ . ia. IL 61656
be very inexpensive Insurance. eoria,

i Y Bk
July 27 thru Aug. 9, 1985

Our 26th year
TAKE A VACATION WITH
A PURPOSE THIS YEAR

Join students from around the world at
OAK HILL. ACADEMY
AMATEUR RADIO SESSION
Instructors CERTIFIED VE's
Ower 25 years of successful teaching experience

means upgrading 1s as casy as 1-2-3.

Your vacation is spent in the beautiful Blue
Ridge Mountains of Virginia with expert in-
structorsin friendly surroundings and with ex-
cellent accommodations.
Oak Hill also has a ham lab set up for all to use.
Courses offered are:

Novice to General

Gieneral or Tech to Advanced

Advanced to Extra
Learn — don 't just memorize the answers (o

the exam guestions,

C. L. PETERS, K4DNJ, Director

Oak Hill Academy Amateur Radio Session
Box 43

Mouth of Wilson, VA 24363

Namae Call

Address

CitylStatel/2ip
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ARRL

TECH-GENERAL
LICENSE MANUAL

For VEC exams given
after April 71,1985

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.
AR-TG Softbound $5.00

Please add $2.50 for shipping and handling

radio... BOOKSTORE

Greenville, NH 03048




AZOTIC INDUSTRIES
2026 W. BELMONT
CHICAGO, IL 60618

312-975-1290

ELECTRONIC COMPONENTS & SUPPLIES
AF CONNECTORS s IDC CONNECTORS
UG CONNECTORS e D-SUBMINIATURE
AUDIO CONNECTORS « TEST EQUIP

INEAR 1C¢ e TRANSISTORS
DIODES
TRIM CAPS
RELAYS
SWITCHES
TOOLS

TRANSFORMERS
METERS
COMPLUTER CABLES

.
.
]
»
» DIGITAL IC'S
.
.
.
s DISKETTES

WRITE FOR FREE CATALOG
VISIT OUR RETAIL STORE
HRS. MON-FRI 10-5 SAT 10-2
PHONE ORDERS WELCOMED

312-975-1290

o
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Microwave

Ml ruvo-11 Equipment

kel 2 3-2.45 GHZ (10MW)

RMVO-11 Voltage Controlled Oscillator

(VCO) » +12 VDC Bias » -1 1to -8

VDC Tuning = $35.00

RAMVO-1 VCO-. s on PC board *

unenclosed * 181026 GHZ = 11010

MW » 524 95

RMSG-1 Manual Tuned Signal Generator

3742 GHZ » 35116

| RMUDD-1 Unterminated

| Diode Detector (use for freq
with line stretcher) » $10.00
RMLS-1 Line Stretcher = 524 85
ROENSCH MICROWAVE

A.A. 1, Box 1568, PH: 816.963.2550
BROOKFIELD, MISSOURI 64628 = 128

Microwave
& power

More Details? CHECK —OFF Page 160

NEMAL ELECTRONICS INTL., INC.
' your one stop coax supplier!

Excd l'u‘.,?g,;;» SATELLITE CONTROL CABLE

» 5TYPES AVAILABLE! [NEW!!! Lowest Loss
AVAILABLE IN /e - - TYPE1 i TYPEJ  TyPEs
250-500-1000 A % wheru KAN [ Congr W
FT_ROLLS =

ORBY
THE FOOT J/
/

L1
it Srghuchord 55¢ 75¢ a5¢ 79¢ 89¢
promding the FT FT FT il T
regunmd Cabiley s - Cak b ”
mon aanh yietah o 1000 pricing
b A
il in & direc Onty Nemal ofters 1he gquainy nsltuction RGY9/U capper shieiding made 1o mil spec JAN C7

yethylene jache!

opoer dran wires. and & true dvect Dunal p

COAXIAL CABLE SALE
POLYETHYLENE DIELECTRIC
RG-B/U 96% shiekd Mil Spec ($29 0OV 100) or 314/

el [cny 12 ghuge conducions hnned

HARDLINE
Two styles, two sizes for all installation needs

* Aluminum Outer Conductor with Polyothylene Jacket RG11U 96% shield 75 ohm mil spec 254/
3 RG-558/U double shield (RG-58 size) 50 ohm 45N

V2 i lons 3 gg gg‘::% :: :': ,m.a? m; $1 25/ RGS8U mil spec 96% shield {$10.00/100) or 114N

. " RGE2A/U 96% shiekd mil spec 93 ohm 1241
78 inch loss 28 dB/100 N @ 30 MHz RG174/U min 50 0 mil spec 1001
2.54 dB/100 n. @ 1000 MHz 5325 RG213 noncontaminating 96% shiekd mil spec M

« Cormugated Copper Outer Conductor with Polysthylene B Sy sk il o0 s BLe0/
RG217/U doubile shieid 500 S8~ 0D 85

172 inch loss 38 dBA100 M @@ 30 MHz
(FLC12.500) 2 78 6B/00 h @ 1000 MHz
T8 mnchloss 13dB1D0ON @ 30 MHz

LOW LOSS FOAM DIELECTRIC
RG-BX (M B) 95% sheeid ($15.00/100) or 17%M

$1.59m

FLCISTan 13 gR/100 ft . . RGBU BO% shueid ($19.00/100) of 22/
(FLCI2TRN 1.3, GVIN I 1000 Wtk AT RG-8/U 97% shield 11 gu_ (eq Beiden 8214) 319
COMPARE RG 213 12508100 @ 30 MHz RGSBU B0 shield orem
B5 dBM00 @ 1000 MH:z ! RGSBU 95% shield 1081t

INE ECT 2?%“1 ;% foul shield TV type 1041

59/U copper shield e in

" ti.‘ﬁHDL“HI wrcsavnNr CNE‘:R:??UU HEAVY DUTY ROTOR CABLE 2-16 ga 6-20 ga B
G BUnnsm ¥ ype Rotor cable 218 ga 622 ga Poly burial Jkt 199n

7/8 inch aluminum UHF M/F S4900 Type N M/F $49.00

1/2 inch copper UHF WF $22.00 Type N M/F $22.00
718 inch copper UHF M/ 349 00 Type N M/F $49.00

Complete ling of mulbconduc!od cables available

CONNECTORS MADE IN USA

Amphenol PL 250 L

shipping PL-258 andior 50-239 65 ea of 10/85 99
= Double Male Conneclor $1.79

co $9.00 par 109 # PL-258 Double Female Conneclon gae

Conneclors — 33.00 per order

! ol PL-258 Sitver Teflon Kings $150 ¢a
g:‘ll‘:::.uczdr;rizgwn,zxd;'_%";ﬂf,u' SRR Reducer UG-175 o 176 22 or 1VE2 00
00: pLT UG-255 (PL-259 to BNC) 5295

COD add $2.00. Florida Residenis add 5% Elbow (M358) UHF Elbow 5179
F594 (TV type) 24% or 10/82 00

FACTORY AUTHORIZED DISTRIBUTOR UG 21 D/U Type N Male for RG8, Amphenol $3 00
AMPHENOL, CABLEWAVE, COLUMBIA, KINGS UIG-B8C/U BNC Male for RG58. Amphenol $1.25
BLONDER-TONGUE, TYTON, BAK UG 273 BNC-PL259 Amphenol $3.00

V16 inch Mike Plug for Collins efc (cutolf] $125

* COAXIAL CABLE « SMATV PRODUCTS

* MULTICONDUCTOR CABLE +« COAX-SEAL

= CONMECTORS-ADAFTERS +« COMPUTER CABLE

= HARDLINE « CRIMP TOOLS

= CABLE TIES « FIELD STRENGTH METER

12240 N.E. 14th Ave.
No. Miami, FL 33161
Telephone: (305) 893-3924

mlgf:ng

Ca — $3.00 per 100 .

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

v 166
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fleg®
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 responsibie for claims made. Liability for
correctness of materiat 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.

YAESU 101E. Used 2 weeks. Just like new. Guaranteed
perfect with spare tubes. First $500.00. W1CPI. (401)
789-1817.

CX7 REPAIRS. 415-549-9210.

NEED RF Design May, June, July, August, September,
October 1984 intact. Joseph Hinkle, Route 1, Box 2647, Lopez,
Washington 98261.

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samco, Box 203-¢, Wynantskill,
New York 12198.

TRADE King Air KX-160 Nav/Com, 360 channel com 100
channel Nav with Ki-201 VOR indicator and KS-505 power
supply — removed working. Want 2 meter gear or what have
you? Tom Johnson (206) 675-8229.

CUSTOM MADE embroidered patches. Any size, shape,
colors. Five patch minimum. Free sample, prices and order-
ing information. Hein Specialties, Inc., Dept. 301, 4202 N.
Drake, Chicago, IL 60618.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austria Canada
Karin Ueber Send arders to
Poatfach 2454 Ham Radio Magazine

Greenville, NH 03048 USA
Prices in Canadian funds

West German:
Y 1 yr. $29.95, 2 yrs. $53.30

Ham Radio Belgium

Stereohouse 3 yrs. $75.40

Brugseisestegnwag 416 Ham Radio ltaly

S;g,é“,‘ameem Via Pordenone 17
1-20132 Mitano

Ham Radio Holland Naly

Postbus 413

NL-7800 Ar Emmen Ham Radio Switzerland

Holland Karin Usber

Postfach 2454
Ham Radio Europe D-785Q Loerrach
West Germany

Box 2084
S-19¢ 02 Upplands Vasby
Sweden

H/arv';i gagtoa England
i clo N
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WANTED: Old Crosley Radio Model 50, 51, 52, & “Pup”.
K4NBN *'No Bad News".

FERRITE experimenters kit, 25 piece assortment of ferrite pot
cores and bobbins of various sizes with spec sheets $5. Power
supply Kit, delivers 12V at 3A. All parts necessary (less case)
includes transtormer, diodes, heat sink, pass transistor, etc.,
with schematic and instructions, $8. Tektronix dual trace
plugin Model CA $40. All postpaid. David Roscoe, W1DWZ,
49 Cedar Street, East Bridgewater, MA 02333. (617) 378-3619.
FALCON amps at low prices. NCN Electronics. (201)
731-9506.

TENNATEST — Antenna noise bridge — out-performs others,
accurate, costs less, satisfaction guaranteed, $41.00. Send
stamp for details. WBUUR, 1025 Wildwood Road, Quincy, Mi
49082

NEW VLF CONVERTER by K1RGO covers 2 kHz 1o 500 kHz.
AM broadcast rejection > 100 dB at 1 MHgz, i-f rejection 130
dB. 3.5-4.0 MHz (L-101/80) or 4.0-4.5 MHz (L-101/70) i-f tuning
available. $49.00 postpaid cont. US. Free bochure. LF
Engineering Co., 17 Jeffry Rd., East Haven, CT 06512.
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.

FTdx570, ciean, $300; PS/Spkr/Cabinet for Galaxy V MKiil,
$35; Ameco TX86, no PS, $15. Want good Drake R4 (A, 8
or C). Bernard Pollock, 1330 SE Walnut, Hillsboro, OR 97123.
(503) 648-1857.

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50. KIMAN. (207) 495-2215.

ATLAS 350XL owners group. Send QSL card with s/n your
rig. Know anyone who repairs them? Have any technical in-
formation to share? Any questions? Rod, NSNM, Box 2169,
Santa Fe, NM 87504.

CHASSIS and cabinet kits. SASE K3IWK.

SCHEMATICS: Radio receivers 1920/60's. Send name brand,
model, SASE, Scaramella, P.O. Box 1, Woonsocket, RI
02895-0001. (602) 897-2534.
RADIO, Radar scope operators, plotters, radio radar
maintenance men, cooks, truck drivers, officers, enlisted men
and others who are ex-members of the 574th, 565th S.AW.
Bns. The 3rd reunion will be held in Dayton, Ohio July 1985.
Mest some of your buddies there. For details write to Angel
M. Zaragoza, W6ZPR, 1571 9th Street, San Bernardino, CA
92411,

COLLECTOR needs Sig. Corps tubes with VT numbers. Tell
me what you have and your price. SASE for my want list. Hart
York, Box 365, Fontana, CA 92336.

USED Heath Courses wanted by Genera) class ham study-
ing for Extra and eager to really learn electronics, not just
memorize Q&A guide. Must be economical. Doris, KAQRQB,
325 N. 14th, Manhattan, KS 66502. (313) 539-7864.

HAM RADIO Magazine collection: Bound volumes 1972, 1973,
1974 and 1975. in HR binders 1976, 1977, 1978 and 1979.
$120 for lot plus UPS shipping. US only. WAUCH, Box 1065,
Chautauqua, New York 14722 (716) 753-2654.

1.3 GHz PRE-SCALER KIT. Upgrade counter read 10-1300
MHz. Divide by 4 $24.95 postage paid M/C-VISA-COD.
Guaranteed. Digital Instruments, 636H Sheridan Or.,
Tonawanda, NY 14150.

WANTED: Old microphones, remote mixers other misc related
items. Ail pre-1935. Box Paquette, 107 E. National Avenue,
Milwaukes, WI 53204.

1.3 GHZ FREQUENCY COUNTER-READS 1296 MHz.
Freq-10Hz to 1.3 GHz. Sensitivity 10 MV. 1 GHz RF shielding
metal case 8.4" digits. $249.95. M/C-VISA-COD. Guaranteed.
Digital Instruments, 636H Sheridan Dr., Tonawanda, NY
14150.

CONSIDERING Arizona DXCC QTH? Wilson 61 ft. crankup/tilt-
over tower with rotating base fixture is at 3741 West St. John
Road, Glendale, AZ 85308. Tower negotible with sale of this
very aftractive 6 year old home in a better NW Phoenix
neighborhood. Your XYL will love the big country kitchen and
split bedroom floor plan. Below market price at $79K. Send
SASE or phone (602) 938-2077 for details. Sorry, no collect
calls. W2GOB.

ELECTRON TUBES: Receiving, transmitting, microwave . . .
all types available. Large stock. Next day delivery most cases.
Daily Electronics, PO Box 5029, Compton, CA 90224. (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, Cardiff, CA 92007.

Coming Events
ACTIVITIES

“Places to go...”

OHIO: Dayton Hamvention, Aprit 26, 27, 28, Hara Arena and
Exhibition Center, Dayton. Admission $8 advance, $10 at door.
Good for all three days. Banquet $14 advance, $16 at door.
Flea market space $17 in advance for all three days.
Technical, ARRL and FCC forums. New products and exhibils.
Special group meetings. YL forum. International VHF/UHF
conference. Amateur of the Year Award. Special achievement
awards. Pre-registration starts January 1, 1985, Far further
information; Dayton Amateur Radio Association, Box 44,
Dayton, OH 45401 or phone (513} 433-7720.

NEW JERSEY: The Delaware Valley Radio Association’s 13th
annual Amateur Radio and computer equipment flea market,
Sunday, March 17, 8 AM to 4 PM, New Jersey National Guard
112th Field Artiliery Armory, Eggerts Crossing Road, Lawrence
Township, Trenton. Advance registration $2.50, $3.00 at the
door. Indoor and outdoor flea market area, dealers, and
refrashments. Sellers bring own 1ables. Talk in on 146.52 and
146.07-.67 repeater. For lickets and space reservations:
KB2ZY, Box 4418, RD#1, Stockton, NJ 08559. Please SASE.

ILLINOIS: LAMARSFEST '85 sponsored by the Libertyville
and Mundelein Amateur Radio Society, Sunday, Masch 31,
L.ake County Fairgrounds, Grayslake. Doors open 8 AM. Set
up 6 AM. Advance admission $2.00. $3.00 at the door. Indoor
exhibits, code speed efficiency testing, free parking. Talk in
on 146.94 simplex — 147.63-03 Waukegan Repeater. For in-
formation and reservations: LAMARS, Box 751, Libertyville,
1L 60048.

ILLINOIS: The Sterling-Rockfalls Amateur Radio Society's
Silver Anniversary Hamfest, March 10, Sterling High School
Fieldhause, 1608 4th Avenue, Sterling. Commercial distribu-
tors, dealers, free parking and a large flea market. Space for
self-contained RV’s overnight. Advance tickets $2.00. At door
$3.00. Tables requiring electricity and ali commercial tables
$5.00. Others $3.00. For tickets, tables or information: Sue
Peters, KAGGNR, PO Box 521, Sterling, IL 61081. (815)
625-9262. Talk in WIMEP 146.25/85.

OHIO: The Lake County Amateur Radio Association’s seventh
annual Lake County Hamfest and Computerfest, Sunday,
March 31, Madison High School, Madison. 8 AM to 4 PM. Ex-
hibitors 5:30 AM. Admission $3.00 advance and $3.50 at the
door. Table and display space $5.00/6' table; $6.50/8' table.
Plenty of free parking and all display space is indoors. Talk
it on 147.81/.21. For information/reservations: SASE to Lake
County Hamfest Committee, 713 W. Jackson, Painesville,
Ohio 44077. (216) 952-9784.

INDIANA: The Indiana Hamfest (formerly the Martinsville
Hamfest) sponsored by the Morgan County Repeater Associa-
tion will be held March 10 at the indiana State Fairgrounds
Pavillion Building, Indianapolis. Admission $5.00 at the door.
Premium table $40.00. Flea market table $8.00. Flea market
space only $3.00. All tables by advance reservation only.
Reserved table setup Saturday, March 9 from 3 to 8 PM.
Space setup Sunday, March 10, 6 to 8 AM. Free parking. Talk
in on 145.25, For table reservation or information SASE betore
March 1 to Aileen Scales, KCOYA, 3142 Market Place,
Bloomington, IN 47401. (812) 339-4446.

PENNSYLVANIA: The third annual Southern Alleghenies
Hamfest, sponsored by the Bedford, Altoona, Somerset, PA
and Cumberland, MD Amateur Radio Clubs and Blue Knob
Repeater Association. Sunday, April 14, 7 AM to 4 PM,
Bedford County Fairgrounds. Admission $3.00. Tables $5.00
each. Tailgating $2.00. Dealers’ setup Saturday, April 13. Talk
in on Bedford Repeaters 145.49/89, 444.2 + 5 MHz and
146.52 simplex. For information: Joel Cunard, KB3TR, RD 6,
Box 104, Bedford, PA 15522. (814} 623-9697.

MASSACHUSETTS: The Wellesley Amateur Radio Society's
annual Spring Auction, Saturday, March 30, Waellestey Hills
First Congregational Church, 207 Washington Street,
Wellesley Hills, Check-in starts 10 AM. Auction 11 AM. Com-
mission 15% with $1 minimum and $30 maximum. Food and
drink available. No admission charge and plenty of free park-
ing. Talk in on 147.63/03. For information: Nels Anderson,
K1JR, (617) 872-5259.

ILLINOIS: Computer Central. Show and Swap. Sunday, March
3, Rand Park Field House, 2025 Dempster, Des Plaines. In-
formation (312) 940-7547.



CALIFORNIA: The Tri-County ARA in cooperation with the
Greater Los Angeles AR Group will conduct Amateur Radio
exams in Pomona, Saturday, March 2. Pre-registration is re-
quired by February 16, 1985. Send completed FCC form 610,
a copy of Amateur Radio license and SASEto T.C AR.A., PO
Box 142, Pomona, CA 91769.

ILLINOIS: The 19th annual Rock River ARC Hamfest,
Sunday, March 31, Lee Caunty 4-H Center. Doors open 8 AM.
Advance ticket donation $2.00. $3.00 at gate. 8‘ tables $5.00.
Inside flea market space $3.00. Lunch will be served. Camp-
ing space available at a nominal charge. Talk in on 146.37/97
and 444.700/449.700. For tickets, tables, space or information:
Shirley Webb, KASHGZ, 618 Orchard St., Dixon, IL 61021
{815) 284-3811. Advance lickets available until March 15.

NEW JERSEY: The Split Rock Amateur Radio Association’s
annual Ham Auction, March 8, VFW Post 3401, Tabor Road,
Rt. 53, Morris Plains. Doors open 7 AM. Auction starts 8 AM.
Plenty of free parking. For information: PO Box 3, Whippany,
NJ 07981 or K2RF Repeater 146.385/146.985.

OHIO: The Cincinnati QCWA Chapter 9's annual banquet in
conjunction with the OOTC and the Dayton Hamvention,
Friday, April 26, 7:30 PM, Neils Heritage House, 2189 S. Dixie
Drive. For reservation and tickets ($12.50 pp) contact: Bob
Dingle, Sec/Treas., 657 Dell Ridge Drive, Dayton, Ohio 45429
(513) 299-7114.

NEW JERSEY: The Chestnut Ridge Radio Club’s Ham Radio
flea market, Saturday, March 30, Education Building, Saddle
River Reformed Church, East Saddle River Road and Weiss
Road, Upper Saddle River. Tables $10.00 for first. $5.00 each
additional. No admission fee. For information: Jack Meagher,
W2EHD, (201) 768-8360 or Roger Soderman, KW2u (201)
666-2430.

NEW HAMPSHIRE: The Interstate Repeater Society's annual
Flea Market, Saturday, March 16, Lions Club, Lions Avenue,
Hudson. Talk in on 146.25/85 and 146.52 simplex. For table
reservations: Interstate Repeater Society, PO Box 693, Derry,
NH 03038. Or call Dick, WBBYGR {803) 889-3479.

NORTH DAKOTA: The Red River Valley and N.D.S.U. ARC's
present ‘‘Hobbie Hi Tech 85", a Ham Radio/Computer show
and swap meet, March 30, 8 to 5, Army National Guard
Armory at Hector Field, Fargo. Reserved tables: Commercial
$20; non-commercial — full $5.00, 1/2 $3.00. FCC exams by
pre-registration. Talk in on 16/76. For information: Tim
Gooding, WD@GUR, Event Chairman, 1006 Sheyenne Street,
West Fargo, ND or call (701) 282-6630.

MASSACHUSETTS: 19/79 ARA of Chelsea will hold its an-
nual flea market, Sunday, March 24, 11 AM to 3 PM, Ryan
Hall at Ireson Building, 493 Western Avenue (Route 107) Lynn.
Seliers setup 10 AM no admission charge. General admission
$1.00. Table $6.00 advance or $8.00 at the door. For table
reservations send checks 1o 19/79 ARA, PO Box 171, Chelsea,
MA 02150.

19/79 ARA is sponsoring all level FCC exams, Saturday,
March 18, Ryan Hall, lreson Building, 493 Western Avenue
(Route 107) Lynn, MA, 10 AM to 1 PM. For General, Advanced
and Extra send form 610 with check for $4.00 payable to
ARRL/VEC, 30 days prior to exam to Raiph Gandolfo, KA1E,
18 Murdock Drive, Peabody, MA 01960. For Tech, same re-
quirements but send check and form 610 to Bob Kalustian,
WAI1DVR, 36 Columbia Road, Arlington, MA 02174. Novice
there is no fee and walk-ins will be accepted but prefer prior
registration. Send to Bob Kalustian at above address.

NEW JERSEY: The Shore Points ARC invites everyone to
Springfest '85, Saturday, March 30, Atlantic County 4-H
Center, Egg Harbor City, about 15 miles west of Atlantic City,
9 AM to 2 PM.

OPERATING EVENTS
““Things to do...”

MARCH 23-25: B A.R.T.G. Spring RTTY Contest, 0200 GMT
Saturday, March 23 to 0200 GMT Monday, March 25. Total
contest period is 48 hours but no more than 30 hours of opera-
tion is permitted. Bands: 3.5, 7.0, 14.0, 21.0 and 28 MHz.
Messages will consist of Time GMT (must be full 4 figure
group) RST and message number (must consist of 3 figure
group and start with 001 for 1st contact). Send contest or
check log to: Peter Adams, G6L.ZB, 464 Whippendell Road,
Wattord, Herts, England WD1 7PT.

APRIL 13-14: The USS Becuna, a World War Il Submarine,
and the USS Olympia, Admiral Dewey’s flagship, will be on
the air from 1300Z Saturday to 2000Z Sunday. For a beautiful
certificate please send business size SASE to Olympia Radio
Amateur Ciub, PO Box 928, Philadelphia, PA 19105.

From Texas Instruments

UNDERSTANDING SERIES™

For those who want to learn easily and quickly about today’s fast paced
world of electronics. Each book has been written with the beginner in
mind. Explanations are in clear precise terms and are fully illustrated to
help the reader learn the information being presented. Teachers will want
to use these books for text material, newcomers will want to have them in

their library for reference.

Understanding Microprocessors
By Don L. Cannon and Gerald Luecke

How micropracessors work and what they can do is
something that you need to know. This text starts
with an overview of the world of digital electronics
and covers the basic concepts of microprocessor
systems, how digital ICs provide systems functions,
fundamentals of microprocessors, system applica-
tion with SAM (simplified architecture micro-
processor), programming basics and 8 and 16 bit
microprocessor applications. Written in an easy-to-
read style with plenty of “*hands on’’ projects.

© 1984 Second Edition 288 pages.

O TI-MP Softbound $14.95

Understanding Digital

Electronics
By Gene McWhorter

This book tells you all you need to know to under-
stand the basics of digital electronics. You start with
a look at how digital electronics systems work and
progress through AND, OR, NOT, NAND and NOR
gates. You then learn decision making, logic and
memory fundamentals. Digital mass storage is ex-
plained with information on static, dynamic, RAM and
ROM systems. There is much more to this book than
can be explained in this short description. You’ll have
1o get one to see how complete itis. © 1984 2nd

Edition.
O TI-UDE Softbound $14.95

Understanding Data Communica-
tions (Includes Packet information)

By G. Friend, J.L. Fike, H.C. Baker and
J.C. Bellamy

This book covers the basic concepts of data
transmission and reception, asynchronous and syn-
chronous protocols, error control and networking
data communications systems. Data terminals are
fully discussed as are message and transmission
terminals, both synchronous and asynchronous
modems and interfaces, fiber optics and satellite
communications systems. Packet Networks are
covered with information on X.25 switching architec-
ture. You also get the recommended X Series stan-
dards. A weaith of infarmation. © 1984 1st edition

272 pages.
C TI-UDC Softbound $14.95

Understanding Communications
Systems
By Don L. Cannon and Gerald Luecke

Here's a book that will answer just about any ques-
tion you have ever had about communications sys-
tems. Written in a tutorial style, this book covers
basic communications concepts, conversion func-
tions, system technigues, applications and more in
10 complete easy-to-read chapters. The following
transmission methods are discussed; AM, FM, PCM,
POM, TOM, TV and Facsimile. Satellite systems are
covered in detail. Great text for newcomers to Ham
Radio. © 1984 2nd edition 288 pages.

O TI-UCS Softbound $14.95

Understanding Digital

Troubleshooting
By Don L. Cannon

This book has been written to explain the mysteries of
repairing digital electronic circuits. Starting with fun-
damentals like binary/hexidecimal conversions and
Ohm’s Law, this text progresses thru the most
esoteric aspects of digital repair in a logical step-by-
step manner. The chapter on troubleshooting funda-
mentals starts with a review of the most common
problems that will be encountered such as opens and
shorts and concludes with signal tracing techniques.
You aiso get a full explanation of how to use logic
probes and clips. 2nd Edition © 1984 272 pages.

1 TI-UDY Softbound $14.95

Buy all 5 books
Reg. $74.75

Special $69.95 Save

Please add $3.50 for shipping and handling

HAM RADIO’S BOOKSTORE
Greenville, NH 03048

(603) 878-1441

Prices US Funds Only

SATELLITE HANDBOXXKS

INTRODUCTION TO SATELLITE TV
by Chris Bowick, WDAC and
Tim Kearney, NZ4Q

Forty years ago, the most sophisticated piece of
electronics in the average home was an AM radio.
Today, many homes are set up with state-of-the-
art receivers designed to pluck signals from
satellites orbiting 23,000 miles in space. Instead of
getting into a nuts and bolts approach to TVRO,
this book gives you a broad overview of TVRO in
general with emphasis on home use. Chapter 1
covers TVR(O background and gives a generalized
explanation of what TVRO is all about. Chapters
2-4 give you a braod overview of the equipment
used to transmit and receive TVRO signals. Three
appendixes also cover OBS, locating satellites and
a glossary of TVRO terms. 1st edition. ©1983

142 pages.
121978 Softbound $9.95

Foreign orders shipped FOB Greenville.

THE SATELLITE TV HANDBOOK
by Anthony T. Easton

Answers virtually any question you might have on
satellite TV. This new book gives you a compiete
overview of the satellite service, how sateliites
work, what programming is available, who oper-
ates the various satellites, networks and stations,
how to engineer and install a system, and the
legal background of TVRO. For the “‘homebrewer”,
there is a section on building your own TV dish
and receiver for around $600. You also get a sec-
tion about the non-television services from satel-
lites — radio feeds, teletext, newswire and infor-
mation on DXing international satellites. ©1983

439 pages First edition
122055 Softbound $16.95

Please enclose $3.50 for shipping

HAM RADIO’S BOOKSTORE

Greenville, NH 03048
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THE GUERRI REPORT ... /-

In the late 1950’s the aerospace in-
dustry began to implement the idea of
using electronics to diagnose and
recommend solutions to problems in
complex aircraft and missile systems.
Because the crew workload in the B58
jet bomber was so demanding, for ex-
ample, recorded voice warnings were
used to alert the pilot to failures in
critical systems — engine fires, loss of
hydraulic fluid pressure, and so on.
Although this type of non-human in-
tervention is indeed useful, its success
depends largely on the premise that
design engineers can anticipate all
critical failure modes. The fact that
many systems experience failures sug-
gests serious flaws in this premise.
A more useful method of fault loca-
tion and correction would be a scheme
that could “learn’’ the system of which
it is a part, and then adapt its actions
to respond to the status of the system
elements. During the 1970’s such
methods were implemented using the
processing power made possibie by
ICs and the beginnings of LSI. Term-
ed “expert’” systems because they
cauld make rudimentary logical deci-
sions about events that were not
necessarily predetermined, such sys-
tems proved successful in ‘“fault-
tolerant”” computers aboard spacecraft
in which no repairs would be possible
during the planned life of the craft.
In the 1980’s, the advent of VLSI
has enabled even more dramatic ad-
vances: the processing power now
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available allows the actualization of
rudimentary “intelligent’” systems. At
this point a couple of clarifications are
in order. /ntelligent, in this context,
refers to terrestrial carbon-based
biological specimens, more specifical-
ly, average human intelligence. Pro-
cessing power is a squishy term; Dick
Morley, an expert in artificial in-
telligence, points out that a Cray
supercomputer couid just about man-
age the flight dynamics activities of a
bumble bee's landing. It takes a lot of
processing to handle even the relative-
ly “routine” tasks we take for granted.

Today's intelligent systems generally
have the ability to learn from experi-
ence — that is, make a statistical de-
termination of the likelihood of subse-
guent events from a database of prior
related events. During the rest of the
1980’s we can expect to see increas-
ed application of artificial (electronic)
intelligence to industrial processes,
medical instrumentation, test equip-
ment, and space exploration.

Around the corner — sometime in
the 1990’s — we will begin to see the
first devices with enough processing
power to perform actual inference.
These will be machines with enough
memory and sufficient logic to make
judgments based on their own
experience.

The Japanese ICOT supercomputer
project is aimed in this general direc-
tion, and is expected to achieve its in-
itial goals by the mid-1990's. Similar ef-

forts are underway at several facilities
in the United States. Further into the
future, perhaps after the year 2000, we
can expect to see machines with a
greater capacity for inference than
humans — probably based on speed
and parallel logic — and with non-
human logic and communication algo-
rithmic approaches to problem solving.
By about 2020 or 2030 we should have
machines capable of experiencing
emotion — although we may have dif-
ficuity recognizing it as such because
of its radical divergence from human
experience. Perhaps | should add that
the machines may have difficulty
understanding our emotions. Enter
bionic shrinks!

The most fruitful applications for
such extensive computing power are
not yet clear. We must also develop
the parallel dexterity which will enable
these devices to perform useful work.
Each step in the development process
will have its advances and setbacks.
However, it is nearly certain that we
are on the threshold of extending our
intelligence to entities capable of
transcending our own abilities. We
needn’t view this prospect as the cre-
ation of competitors — or as some
might, the creation of our future mas-
ters — but rather as an opportunity to
expand our horizons.

It's nothing more — and nothing
less.

ham radio



Food for thought.

Our new Universal Tone Encoder lends its versaulity
1o all tastes. The menu meludes all CTCSS. as well

ts Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency -
just dial it in. While traveling. use it on vour Amateus
ransceIver o access tone upt.‘l'.tlud svstems, orn
vour service van to check out your customers™ re
peaters: also. as u prece ol test equipment o modulate
vour Service Monitor or signal generator. It can even
operate offan internal nine volt battery, and is available
tor one day delivery, bucked by our one year warranty

* All tones i Group A and Group B are included

= Output level 1Tat oo within 1.5db over entire range selected

= Separate level adjust pots and output connections for cach
tone Ciroup.

« Immune 1o RF

« Powered by 6-30vde. unregulated at 8 mi

« Low mmipedance, low distortion, adjustahle sinewave
output, Sv peak-to-peak

= Instant start-up

= OIf position tor no tone outpul

» Reverse polanty protection built-in

Group A

r 670 XZ | Ul s 27 I1K ¥ 2H ' 156 7 SA 1
| 719 XA D48 LA (230 4 162.2 SH
| 74 4 WA | 974 ZB 127 3 3A 167 9 67 ‘
TTOXB [[LIRTR VA 111 & iH 173 8 6A
| 79.7 5P | 10} 5 1A 136§ 47 179 9 4H |
| #25YZ2 | w1218 141 14A 1862772 |
RS 4 YA 1109 27 |46 2 48 92 R 7TA
B8 5 YR ‘ 114 8 2A 151 4 52 203 5 M) l

I Hz maxumum - 40°C o + 85°C
= Frequencies 1o 250 Hz available on special order
 Continuous tone

* Frequency accuracy, *

Group B
TEST TONES | TOUCH TONES BURST TONES |
oLt (o A e | 16 IRSD 2150 2a00
1NN 770 1136 1650 1900 2200 2450
| 50K) RS2 1477 17K 1980 22500 2800
2175 | g | Ihid 7S50 MMM 2uX) 25500
2R05 ] IROO 2100 2350

* Frequency accuracy. = 1 Hz maximum - 40°C 1o + B5%(C
 Tone length approximately 300 ms. My be lengthened.
shortened or ehiminated by changing value of resistor

Model TE-64 £79.95

E'; COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, Califormia 92667
(BO0) 854.0547/ California: (714) Q9K-3021]
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Listed below are the page number and reader service number for each company advertising in this issue. To
get more information on their advertised products, use the bind-in card found elsewhere in this issue, select

the correct reader service number from either the ad or this listing, check off the numbers, fill in your name

and address, affix a postage stamp and return to us. We will promptly forward your request to the advertiser
and your requested information should arrive shortly. If the card is missing, send all the pertinent information
on a separate sheet of paper to: ham radio magazine, Attn: Reader Service, Greenville, NH 03048,
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pacesetter in amateur radio

Digital Code Squelch...

Kenwood's TR-2600A introduces o Tont & B
DCS (Digital Code Squelch) cir- .
cuitry, a signaling concept devel-
oped by Kenwood. DCS allows
each station to have its own
"private call” code or to respond
to a "group call” or "common call”
code. There are 100,000 different
5-digit ASCIl code combinations
possible. You can program in call
signs up to 6 digits in the ASCI
code. When operating in the DCS _
mode, this information can then I'T : = §
be automatically transmitted '
each lime the transmit key is
depressed. This revolutionary
feature is only the beginning! The
TR-2600A also sports a high
impact plastic case, that is extra
rugged and scuff-resistant. The
molded-in color adds to the attract-
ive appearance. The large L.C.D.
display is easy to read in direcl
sunlight or in the dark with a
convenient lamp switch. It dis-
plays transmit/receive frequen-
cies. memory channels, and five
arrow indicators for "F LOCK"
frequency lock, "REV" repeater
reverse, "PROG.S" programmed
scan, "MS"™ memaory scan,
“ALERT.S" alert scan. A slar indi-
cates "MEMORY LOCK-OUT" is
activated, and repeater offset
indicated by "+, —, S and M The
TR-2600A has 10 memoaries, nine
for simplex or transmit with fre-
quency offset £600 kHz and one
(memory 0) for non-standard split
frequencies. Memory scan and
programmable band scan have
the added convenience of “Time
operated Resume” that stops on
busy channel and holds for
approximately 5 seconds, then [R-26CCA | 8
resumes scanning, or “Carrier

Operated Resume” that stops on
busy channel and resumes
when signal ce
Memory scan, scans only those
memories in which data Is stored,
and memary lock-out allows you
to skip selected memory channels

- KENWOOD
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without loss of data previously

stored! Manual Scanning UP/ |
DOWN in 5-kHz steps and pro-
grammable automatic band scan
are also useful features. The TR
2600A has a built-in *S" meter on
the top panel which also indicates
battery level when in transmit
mode. Extended frequency cover-
age, 142.000-148.995 MHz allows
transmit capability in 5-kHz steps
for simplex or repeater operation
on most MARS and CAP frequen:
cies. Receive frequency coverage
includes 140.000-159.995 MHz

These features only tell part of
the story, The TR-2600A also has
keyboard frequency selection,
built-in 16-key autopatch encoder,
“TX STOP" switch, HI (2.5)/LOW
(300 mw) power switch, REV
switch, “SLIDE-LOC" battery
pack, high efficiency speaker,
BNC antenna terminal, and all of
this in an extremely compact and
lightweight package!

Kenwood's TR-2600A, with
D.C.S., leads the way in high
technology handheld transceivers!
Optional accessories:

e TU-35B built-in programmablé
sub-tone encoder

e ST-2 Base Stand

* MS-1 Mobile Stand

e PB-26 Ni-Cd Batlery

* DC-26 DC-DC Converter

¢ HMC -1 Headset with VOX

e SMC-30 Speaker Microphone

e | H-3 Deluxe Leather Case

e SC-9 Sofl Case

e BT-3 AA Manganese/Alkaline

Battery Case

e EB-3 Exlernal C Manganese/

Alkaline Baltery Case

® RA-3, 5. Telescoping Antennd ==
¢ CD-10 Call Sign Display -
More information on the
TR-2600A is available from
authorized dealers of !
lMo-Kenwood Communicationsisss
1111 West Walnut Street, '
Compton, CA 80220,

Specificatons and pnces ire suumcr-rb
withoul notice or o
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