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ICOM's three ultra com-
pact mobiles...the IC-27A
2-meter, the IC-37A 220MHz
and the IC-47A 440MHz...
are the smallest mobiles
available.

Even in such a small pack-
age the 25 watt mobiles
contain an internal speaker
which makes them fully self-
contained and easy to
mount.

Size. The ICOM compacts
measure only 5Y>"W x 12"H x
7°D (IC-37A is 9" deep)...
which allows them to be
mounted in various “compact”
locations. Yet the compacts
have large operating knobs
which are easy to use in the
mobile environment.

The World’s Most
Compact Mobiles

More Features, Other
IC-27A/37A/47A standard
features include a mobile
mount, IC-HM23 DTMF mic
with up/down scan and
memory scan, and internauy
adjustable transmit
An optional IC-PS45 shm—llne
external power supply and
IC-SP10 external speaker are
also available.

Internai
Speaker

32 PL Frequencies. The
IC-27A/37A/47A come com-
plete with 32 PL frequencies.

9 Memories. The compact
mobiles have 9 memories
which will store the receive
frequency, transmit offset, off-
set direction and PL tone. All
memories are backed up with
a lithium battery.

speech Synthesizer. 1o
verbally announce the receive
frequency, an optional UT-16
voice synthesizer is available.

Scanning. The ICOM
compacts have four scanning
systems...memory scan, band
scan, program scan and priority
scan. Priority may be a memory
or a VFO channel..and the
scanning speed is adjustable.

L

Stacking

g Mobile Mounts.
The 1C-27A/37A/47A can be
stacked to provide a three
band mobile station. Each
band is full featured and will
operate even when another
band Is in use.

The IC-27A/37A/47A pro-
vide superb performance in
the mobile radio environment.

See them at your local ICOM
dealer.

€ ) ICOM|

First in Communlcatlons

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
Al stated specifications are approximate and ubject to change without notice or obligation. All lKCOM radios significantly exceed FCC regulations limiting spurious emissiom. MOBILES1084



6 STORE BUYING POWER

KENWOOD @31CcOoM

TS-9305 [umlR R F _IC-R71A

ASTRON

POWER SUPPLIES

RUGGED = RELIABLE » HIGH QUALITY
« HEAVY-DUTY

PAY HEGULAH

PRICE OF $1599

. ' ! MODEL CONT. AMPS ICS AMPS PRICE
RECEIVE FREE GENERAL COVERAGE ASA 3 ¢ s
YOUR CHOICE OF RECEIVER AS12A 9 12 $69
TH-21AT and HMC-1 ;Issgg; :g gg i}sﬂ
2 MTR HANDHELD  MIKE HEADSET CALL FOR SALE PRICE beetit i 35 $149
REG $229.99 REG.$39.95 RS35M 25 35 $159
OR RSS50A a7 50 $199
AT-930 and MC-60A tics M ¢ ol
ANT 'FUNEH an M:KE I 37A $ 2 9 9 9 5 * Full electronic regulation. 5mV max. ripple.
' " SALE . e Current limiting and crowbar protection.
REG $199.95 REG. $79.95 M= _ ) + M Series has meter, A Series does not.

PLUS FREE U.P.S.

KENWOOD

* Inp. voltage 105-125VAC Output, 13.8VDC=0.05V

VAIRZGE
- B
B-1016 $249

SPECIAL BUY—LIMITED QUANTITIES

REGULAR $449. VALUE

PRE- DC SALE

REGULAR

MODEL BAND pup INPUT OUTPUT pwe price

PRICE OF $599.95 T Ve
RECEIVE FREE il e R B R e

ALL THREE OF IC-02AT B10B 2M Yes 10W BOW  10A $159

B1016 2M Yes 10W  160W  20A $249

THE FOLLOWING ITEMS PAY REG. PRICE OF B30i6 2M Yes 30W 160W 17A  $188

1) VS-1 VOICE SYNTHESIZER $349 rgEnEaﬁ Sgg ‘::: 1201 ggﬁ 1501 :ﬁs
$39.95 VALUE RECEIVE FREE C1012 220 Yes 10W 120W  20A $259

$39.95 VALUE IC-BP8 BATTERY s L ROty e

RC1 Remote Control for MIRAGE Amplifiers 524
MP1 and MP2 Peak Reading Wattmeters Each $99
Limited quantities at this price.

3) MA-4000 DUO-BAND
MOBILE ANTENNA. $44 .95 VALUE

$63 VALUE

T =S TRISTAO SALE
) MA-40 SALE $549
SALE SO e FT'EOQRH349 o 40' 2 SECT. TUBULAR TOWER

: "2l PAY REG.PRICE OF :
SALE! A e orese | N pisisca bl MA-550 SALE $899
- 55'3 SECT. TUBULAR TOWER

{ IN STOCK o
PERSONALIZED
SERVICE FREE SHIPMENT W
B LY ARs UPS SURFACE (Continental U.S.) (MOST ITEMS)

M BAERERTY. Ve TOLL-FREE PHONE

Ve Sa Call, D, Anahemm

Managers INCLUDING ALASKA AND HAWAII

GEORGE WB&DSV. Buringame
DON, NBIPE, Oakfand = =
BOB, K7TRDH. Phoenix

GLENN, KENA, 5an (rego CALIF AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE
AL, KBYRA _ Van Nuys PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.

arnd pihar acliye amateurs [0 S8MvEe you

RADIO
OUTLET

STORE HOURS: 10 AM to 5:30 PM Mon, through Sat.
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, f_:A 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm. Highway 24 Downtown. Left 27th off-ramp. Highway 163 and Clairemont Mesa Boulevard.
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
999 Howard Ave, 1702 W. Camelback Road, 6265 Sepulveda Blvd.
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 from San Francisco Airport. East of Highway 17. San Diego Freeway at Victory Boulevard
AEA » ALLIANGCE » ALPHA » AMEGCO ~ BAWCALLBOOK s CENTURIAN + COLLINS ISC = 0 W MILLER « KANTRONICS = SIGNAL ONE «STONER - TEMPO=TEN TEL
AMPHENCL » ANIXTER MARK « ANTEMNA * COLUMBIA « CURTIS » L.u_-.m I-k.a.l T = KENWOODKLM - LARSEMN s LLINAR=METZ < TRISTAD »TRIE X« VAR GOHDOM » YOOk
EPECIALISTS = ARAL = ASTHON = BASH = DAIWA » DRAKE « DX EDGE = EIMALC + ¢ MF L s MICRO LOG = MINLEPRODUCTS « < WIBFROPLENX s WEST o YAESL and miode
BELDEN « BENCHER » BIRD « BUTTERNUT «  GILFER « HAL « HUSTLER = HY GAIN = 1COM = MIFAGE « NYE « PALOMAR « ROHMN » SHUHRE «

FPrices. specihcahons. gescrphons sutyact o change withou! nolice Calf and Anizona residents please add sales tax




KENWOOD YAESU [€3

HF TRANSCEIVERS

TS-9305 HF Transcever CALL
With General Coverage Recerver
Optional Automatic Anlenna Tuner

TS-4305 HF Transceiver SUPER SPECIAL
With General Coverage Reciever

15-830S Transceiver CALL
160-10 Meter With Power Supply

TS5-5305P 160- 10 Meter XCVA CALL
With Power Supply & Notch Filter

RECEIVERS

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

CALL

TR- 7950/ 7930 CALL
2-mefer Mobile Units. 45 or 25 Watlls
TR-9130 CALL

Zm All-mode. 25 Watls

TS-711A/TS-B11A
All-mogde Transcewers
2m or TOcm mobile or base station

HANDHELDS

TR-2600A 2m FM Transceiver
With memories, LCD, scan

TH-2TA, 21AT/ TH-41A, J1AT CALL
dm/ 70em Ultra-compact FM Transcelver

CALL

CALL

ANTENNAS TOWERS

CUSHCRAFT

A3 3-glement 10-15-20m 209 .95
Ad 4-glement 10-15-20m 279295
R3 10-15-20m Vertical .260.95

2148 558/214FB FM 2m Boomers 75 95

ARX-28 2m Ringo Ranger _.35.50
A3219 2m Boomer 89 .95
KLM

KT34A 4-glement 10-15-20m 334 95
KT34XA 6-element 10-15-20m = 47995
2m-11X 11-glement 2m 50 95
2m-16LBX 16-element 2m 91 95
MOSLEY

CL-33 3-glement Tnband Beam 265 05

TA-313 J-slement 10-15-20m 2349 05
Pro 37 7-element 10- 15-20m 465 95

HUSTLER

6-8TV 10-80m Verlical with 30m 124 95
5-BTV 10-80m Vertical 104,95
MOBILE RESONATORS Standard Super

10 and 15 meter 10.95 16.95
20 meters 14 .50 20.85
30 and 40 melers 16.95 22.95
75 meters 1B.95 34 95
HY-GAIN |Limited Stock)

3915 THTDX 7-8le 10-15-20m . _446.95
3035 TH50X 5-ele 10-15-20m . 386.95
3955 Explorer 14 10-15-20m 30495

Order Hy-Gain tower, Hy-Gain antenna, &
MHy-Gain rofor—gel free shipping on all,

MORE ANTENNAS

AEA |sopoles CALL
AVANTI HM 151 3G 2m on-glass _30.95
LARSEN LM-150 5/8 Mag Mount . 38.95
MINIQUAD HO-1 139,95
BUTTERANUT HFBV 10-80m Vert 114,95
FOR OSCAR by Cushcraft & KLM . CALL

Every Bunn
< Qur Egg-cellent Values

HF TRANSCEIVERS

FT 757 HF XCVR with mic 76995
with General Coverage RCVR
includes CW keyer, AM/FM, CW filter

T 77T with mig
Compact HF XCVR

FT 980 CAT System
AC Power Supply, Full Break-in CW,
SSB/AM/FM/FSK, Speech Processor

SWL RECEIVER

NEW FRG 88.0 SWL Receiver . 519.95
FRG 7700 Receiver Closeout 390 00
VHF Converters, Actve Antennas available

HANDHELDS

FT 209RH 2m HT Intro Special = 299 95
FT 200 2m HT with TTP, VOX 2729 95
T 203 2m MT with VOX 1499 g5

All accessones in stock

VHFIUHF

NEW FT J70RH 2m_ 45-watt
very small mobike ng

NEW FT 27008 *5-wall
Dual-bano 2m and 440

379.95

21995

SPECIAL 510.95 EX

1439.00 B

Goes for

ICOM

HANDHELDS

IC OZAT 2m HT. 10 Memones CALL
IC DSAT 240 HT/ Touchione 30995
IC 2AT 2m HT/Touchlone 199 95
IC 3AT 220 MHz HT/Touchlone 220 95
IC 4AT 440 MM HT/Touchione 229 895
SWL RECEIVERS

A7T1 100KHZ-I0MH 2 629 95

General Coverage Receiver

VHF/UHF

IC271A .599.00
All-mode 2m Transceiver

NEW IC 3200 2m/ 440 CALL

IC 2714 100-watt 2m XCVR 73295

IC 27A 2m compact mobile _319.95

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

HF TRANSCEIVERS

I 745

755.95
HF XCVR/Gen Cov RCVA

6] IC 751 HF XCVR/Gen Cov RCVR 1179 00

FT 7268 For 2m 779 95
(Optional modules for Gm, 430 440 MHz)
Graal tor Satellite Work

Unarco-Rohn

[ Limited Stock)

CURRENT STOCK SALE
Sell-supporting towers:

HEX40 40-feel with Base 210,95
HBX48 48-feet with Base 279 95
HBX56 56-1ee! wilh Base 359 .95

HDBX40 Higher load with Base 250 95
HOBX48 Higher loag with Base 349 95
Orher BX. HBX MDBX in stock
Guyed foldover lowers:
FX2558 58-1eat 250G
FK4554 S4-Teel 456
Other sizes al similar savings
Foldowess shipped Ireight paid
T0% higher wes! of the Rockies

Straight Sections:

CAaLL
CALL

206G Straight Section 3395
250 Straight Section 47 95
456 Straight Section 109 .95

Complete Tower Packages CALL
Call

for our

low prices

CABLE BY SAXTON

RB213 Mil Spec 294711
RGA/U Foam 95% Shield 25/t
B-wire Rolator 2 #18, 6 #22 e/
Mini-8 95% Shield 13+
CABLEWAVE HARDLINE Call

o With PS35 installed 1299.00
& MARINE
M12 12-ch Programmable HT . 219.95

M2 76-channel Synthesized HT 261.95
MBO 25-wall all-channel Scanner 387 26
MBOC Commercial MBD 429 95
New M5 all-channel HT 325.95

ACCESSORIES

BENCHER PADDLES

Black/Chrome 37.95/47.95
ASTRON POWER SUPPLY
RSTA 49 .95 RS20M 104.95
AS12A. 69 95 RS3ISM 149 95
RS20A BB.A5 VS20M 124 95
RS35A 132 95 VSIsM 169 .95
RS50A 189 95 RSS50M 209 95
AEA KEYERS

CK-2 Conlest Keyer 146.95
MM-2 Morsemafic Keyer 17295

TELEX HEADPHONES

Procom 250 Headset/ Mic 00 95
Procom 450 Headsel/ Mic 49 95
MFJ PRODUCTS Call
B&EW

375 6-position Caax Swilch 22.50
376 5-position Coax Switch 2250
4251 kW Low Pass Filter 25.50

DAIWA/MCMI/J.W. MILLER

CN-520/CN-540 Meters . 59 95/69 95
CN-6208/CN-630 Meters106.007126.00
CN-T208 2kW HF Watl Meter 120.00
CNW-419 Antenna Tuner 500 W 174.95

AMPHENOL

Connectors of all kinds in stock . CALL
ROTATORS

Alllance HO73 . .94 95
Kenpra KR500 Elevation Rotator 185,95
Hy-Gain Ham IV ... 231,95
Hy-Gain Tailtwister T'X 278.95
Hy-Gain CD45I| 145 95
Hy-Gain Heavy-dauy 300 215.95

Buy an HF Beam and get an HD73 lof 389

ST 142 Handheld 249 95
STLC Leather Case with Strap 34 95
SM3 Speaker Mic 34 50
KDK

FM 2033 2m 25-watt 259 95

Tellr

TEN-TEC
B 2591 2m Synth Handheld 259 95
| Century 22 CW XCVA 950.00
2510 Model B 410.95
Satellite Stalion ftor Dscar 10
CORSAIR Model 560 599 95
ARGOSY 11 5250 Digital 51995
TRITON 425 HF Amp 1 5kW CALL

SCANNERS

REGENCY

New MX4000 maobile 30-900 MHz  Call
HX 1000 20-ch Handheld 21585
New HX 2000 Handheld 120-300 MKz Call
R1050 10-ch, 6-band Special 99 95
MX3000 30-ch, 6-band mobile 189 .95
MXS000 20-ch 25-512 MHZ conl _357.95

BEARCAT

260 16-ch mobile 250 95
201 16-channel/ aircraft 179.95
2020 40-ch/ aircraft ZB9 495
Z10XL 199.95
300 50-ch scanner/ aircraft 347.00

SONY RECEIVERS

2002 SWL Recelver 209.95
4800 SWL Heceiver 66.00
TRODA SWL Recaiver 139.95

AMPLIFIERS

TOKYO HY-POWER
VHF & UHF amps CALL for Quotes

DAIWA

LA-2035 2m Amp, 2 in, 30 out 68.95
LA-2035R 2m Amp with preAmp = 74 95
MIRAGE

B23A 2m Ampiitier 2-30 84 95
B1016 Zm Ampiitier 10- 160 242 .95
B3016 2m Ampliter 30- 160 199 95

D1010N UHF Amp/N connectors 279.95
B2152m Amp: 2 in, 150 oul 24595
ATOISemAmD 100, 15000t | 242 .95

AMERITRON HF AMPS

ALBD 1200 watt 589 95
ALB4 HF Amp 160-15 389 .95
AL1200 1.5 kW Amp 1399.95
KENWOOD 11922 2xwW CALL
AMP SUPPLY

LA 1000A 160-15m Amp 389 95
LK S00NT HF Amp no fune CALL
AT 1200A 1200 PEP Tuner 169.95

VOCOM AMPLIFIERS

2 walls in, 30 watts out 2m Amp 69 95
2 watls in, 60 watls out 2m Amp . 107.95
2 watls in, 120 walts oul 2m Amp 169.95
200mW in, 30 watls out 2m Amp 84 95

ETO Aipha linear amps available _ Call

[ SRS e =
New VHF/UHF Amps

from TE Systems

with Low Noise
GaAs FET Preamp

Call for Quoltes

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

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

4 swrsc| {0

LOOK
FOR US
AT DAYTON

MPT 3100 Message Processor 2199 85

ST 6000 RTTY Demodulator 620 95
CT 2200 Commumcations Term 799 85
KB 2100 Keyboard for CT 2200 14595
CWR B850 Telereader 746 95
CRiI 100 ATTY/CW Interface 214 95
CR! 200 RTTY/CW Interface 259 95
HARDWARE
MFEJ 1224 with MFJ C-64/V-20 Soft 79 95
MFJ 1229 159.55
Kantronics Interface || 210.95
AEA CP-1 Interface 179.95
PACKAGES
Microlog AIR-1 Vic-20/C-64 179.95
AEA CP1 for Vic-20/C-64 209.495
AEA Microamtor Palch MAP-64 119 .95
SOFTWARE
Kantronics Hamtext
Vic-20, C-64, Apple CALL

Kantronics Hamsoft/Amtor
Vic-20. C-64. TRS-B0 color, Atari 69 95

Kantronics Hamsoft
Vic-20, Apple. Alari TRS-80C_T1-99 CALL

Microlog Air Disk

vic-20 and C-64 (hsk 39 95
Cartridge 56.95
AEA
MBA Text Vic-20 or £-64 7995
MBA-tor 64 8995
Marsiexi Vic- 20 or C-64 79.95
Dr. DX by AEA 99 95
Amateur Software
1R for the ViC-20 and
DATA Commodore 64
TAPE DISK
Contest Log 18.95 2995
Antenna Design 995 12985
Compuler Morse 995 1295
Propagation Charl 1895 2195
Super Log IV -~ 2395

13646 Jetterson Davis Highway
Woodbridge, Virginia 22191
Intarmation & Service: (703) 643-1063

Store Hours: MTT: 10 am <6 pm
WF- Noon—8 p.m
odl: W0am —4pm

Order Hours: M-FSam -7 p.m
Salurday 10am -4 pm

Send 3 22* stamps for a fyer
Dealer Inguinies Imnted

FACOMBED

Our associate slore

Davis & Jackson Road. P 0 Box 243
Lacombe Louisiana 70445
Information & Service: (504) BB2-5355

ATaT

T— SO
= =

Terms: No personal checks accepted
Frices do not include shipping, UPS
COD fee: 82 25 per package. Prices are
subyect 1o change withoul nafice or
obhgation. Raturns subject o a 1H%
restocking fee. ANl ilems are covered by
the manufaciurers warranlies
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W2NSD/1
NEVER SAY DIE

editorial by Wayne G

SUED

Ask me how it feels to be
sued by multi-billion-dollar or-
ganizations. I'm getting to be
an expert. Ten years ago AT&T
was after me, and now it's CBS!

With large firms like those,
one never actually knows the
real purpose of the suit. Several
members of the press have
called CBS to try to find out
what's behind this latest attack
on Wayne Green, but all they get
is either a “no comment” or,
more often, no returned call.

The suit has to do with my
starting a magazine a few
months ago called Digital Au-
dio. This has to do with the new
compact-disc field, which is just
really getting started. CBS,
which publishes both Audio and
Stereo Review magazines, the
two largest in the hi-fi field, is
claiming that the use of the word

“audio” in the Digital Audio title
is irreparably harming their mag-

azine, Audio. They claim this will
confuse the readers.

Before | went ahead with the

name Digital Audio, | had the ti-
tle carefully searched by one of
the top copyright law firms in
the country and got their assur-
ance that they felt | had no con-
flicts with it. Since the term
“audio” Is generic for the field,
and since there are and have
been several magazines using
the word “audio” in their titles
for several years without any
complaint, there seemed no
reasonable potential for legal
action.

If CBS is going to try to re-
serve the word “audio” exclu-
sively for their magazine, one
wonders at their lack of dili-
gence in the past. One also
wonders if it is really possible
to reserve a generic word such
as “audio" for a magazine title
and retain exclusivity to its use.
We're all familiar with Personal
Computing, Popular Comput-
ing, and Creative Computing,
as well as Popular Electronics,
Electronics lllustrated, Radio
and Electronics, and so on.
Then there's Modern Photogra-

QSL OF THE MONTH

To enter your QSL, mall it in an envelope to 73, B0 Pine Street, Peterborough NH 03458,
Attn: QSL of the Month. Winners receive a one-year subscription (or extension) to 73. Entries

not in envelopes canno! be accepted,

4 73 for Radio Amateurs = April, 1985

phy and Popular Photography.
Is this a case of the CBS law-
yers generating work just to
justify their salaries, as has
been suggested by some of the
press? Or is this a case where
CBS may feel threatened by
Wayne Green preempting a
new field, digital audio, which
they now recognize as one
which will soon grow into the
largest aspect of hi-fi? Is it pos-
sible that CBS, by virtue of its
unlimited funds for pursuing le-
gal attacks on Wayne Green,
may be using the courts to try
to put Wayne Green out of busi-
ness and put a nuisance out of
the way? Considering the CBS
dominance in the hi-fi market,
am | fighting an anti-trust battle?

| remember all too well one
lawsuit where the other attorney
bragged that his organization
had spent over a million dollars
on the case against me—the
$250,000 that one cost damned
near sunk me.

Digital Audio is doing well
and the field is growing
quickly—about 100% per year.
In addition to music, compact
discs are being used for digital
information—for instance, the
Library of Congress index is
coming out on two compact
discs. This will be a priceless
resource for small libraries,

Even though | don't see
where CBS has a legitimate leg
to stand on, their resources are
so infinitely beyond mine that |
could get crushed, so it's scary.
And while our legal system may
work okay much of the time,
there are plenty of glaring ex-
amples of its fallibility. Money
can buy injustice.

Will Wayne Green be flat-
tened or bled dry by the CBS be-
hemoth? We'll see.

Continued on page 64
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MF] RTTY/CW DELUXE COMPUTER INTERFACE

;00848

= A e

MFJ RTTY/ASCII/CW software on tape, cables for C-64/VIC-20.

MFJ-1229 Engineering, perform-
$ 95 ance, value and features
1 79 sets MFJ's most advan-
ced RTTY/ASCII/
AMTOR/CW computer interface apart from others.
FM (limiting) mode gives easy, trouble-free oper-
ation. Best for general use, off-shift copy, drift-
ing signals. and moderate signal and ORM levels
AM (non-limiting) mode gives superior per-
formance under weak signal conditions or when
there are strong nearby stations
Crosshair mark-space LED tuning array simu-
lates scope ellipse for easy, accurate tuning
even under poor signal-to-noise conditions. Mark
and space outputs for true scope tuning.

Transmits on both 170 Hz and Hz shift.
Built-in RS-232 interface,no extra cost.

Variable shift tuning lets you copy any shift
between 100 and 1000 Hz and any speed (5-100
WPM RTTY/CW and up to 300 baud ASCII)
Push button for 170 Hz shift

Sharp multi-pole mark and space filters give
true mark-space detection. Ganged pols give space
passband tuning with constant bandwidth. Factory
adjusted trim pots for optimum fiter performance
Muiti-pole active filters are used for pre-
limiter, mark, space and post detection filter-
ing. Has automatic threshold correction. This
advanced cesign gives good copy under QRM,
weak signals and selective fading

MFJ'S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM, AM

MODES, LED TUNING ARRAY, RS-232 INTERFACE, VARIABLE SHIFT TUNING, 170/850 Hz
TRANSMIT, MARK-SPACE DETECTION.

Has front panel sensitivity control.

Normal/Reverse switch eliminates retuning while
checking for inverted RTTY. Speaker jack. + 250
VDC loop output
Exar 2206 sine wave generator gives phase con-
tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Microphone lines: AFSK out,
AFSK ground, PTT out and PTT ground

FSK keying for transceivers with FSK input

Has sharp 800 Hz CW filter, plus and minus CW
keying and external CW key jack

Kantronics software compatible socket.

Exclusive TTL/R5-232 general purpose sockel
allows interfacing to nearly any personal com-
puter with most appropriate software. Available
TTL/RS-232 lines: RTTY demod out, CW demod
out (TTL only). CW-ID in. RTTY in. PTT in
key in. All signal lines are buftered and can be in-
verted using an internal DIP switch

Metal cabinet. Brushea aluminum front. 12Yax
2'/2x6 inches. 18 VOC or 110 VAC with optional
AC adapter, MFJ-1312, $9.95.

Plugs between rig and C-64, VIC-20, Apple, TRS
BOC. Atari, T1-99 and other personal computers
Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software

MFJ MULTI-EUNCTION MFi-12z1

TUNING INDICATOR 79.95
-""i_uﬁmm.mm =
-H-l_th!-.'_ ﬂgfgg?ﬂ‘i:o.

Greatly improve your RTTY copying capabilities.
Add a crosshair LED Tuning Indicator that makes
tuning quick, easy with pin-point accuracy. Add
mark and space outputs for scope tuning. Add
LEDs that indicate 170, 425, 850 Hz shifts. Great
for copying RTTY outside ham bands, Add sharp
mark and space filters to Iimprove copy under
crowded/weak conditions. 170, 425, 850 Hz shifts.
Add Normal/Reverse switch to check for inverted
RTTY without retuning. Add output level control to
adjust signal into your terminal unit. Add a limiter
to even out signal variation for smoother copy.
Unit plugs between your tuner and receiver. Mark
is 2125 Hz, space |s 2295, 2550 or 2975 Hz, Meas-
ures 10x2x6 in. and uses floating 18 VDC or 110
VAC with AC adapter, MFJ-1312, $9.95,

24/12 HOUR CLOCK/ID TIMER

Switch to 24 hour UTC
or 12 hour format! Bat-
tery backup. |D timer a-
lerts every 9 minutes
after reset. Red .6 in.
LEDs. Synchronizable to
WWV. Alarm, Snooze
function. PM, alarm on
indicators. Gray/Black cabinet. 110 VAC. 60 Hz.

MFJ-106

$19.95

MFJ ELECTRONIC KEYER

MFJ-407

$69.95

MFJ-407 Deluxe Electronic Keyer sends iambic,
automatic, semi-auto or manual. Use squeeze, sin-
gle lever or straight key. Plus/minus keying. 8 to 50
WPM. Speed, weight, tone, volume controls. On/
Off, Tune, Semi-auto switches. Speaker. RF proof.
7x2x6 inches. Uses 9 V battery, 6-9 VDC or 110
VAC with AC adapter, MFJ-1305, $9.95.

MICROPHONE EQUALIZER

MFJ-550
$49.95

Greatly improves transmitted $SB speech for max-
mum talk power. Evens out speech peaks and val-
leys due to voice, microphone and room character-
istics that make speech hard to understand. Pro-
duces cleaner, more intelligible speech on receiving
end. Improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between
mic and rig. 4 pin mic jack, shielded output cable.
High, mid, low controls provide %12 db boost or
cut at 490, 1170, 2800 Hz. Mic gain, on/oft/bypass
switch. “'On"" LED. 7x2x6 inches. 9 V battery, 12

MFJ ANTENNA BRIDGE MF-20

$79.95
Trim your antenna for optimum per-

formance quickly and easily. Read
antenna resistance up to 500 ohms.
Covers all ham bands below 30 MHz.
Measure resonant frequency of an-
tenna, Easy to use, connect antenna,
set frequency, adjust bridge for me-
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable, self-con-
tained. 4x2x2 in. 9 V battery or 110
VAC with adapter, MFJ-1312, $9.95.

MFJ PDHTABF.E ANTENNA

MFJ's Portable Antenna lets you operate 40, 30,
20, 15. 10 meters from apartments, motels, camp
sites, vacation spots, ngarly any electrically clear
location where space for a full size antenna is a
problem,

A telescoping whip (extends to 54 in.) is mounted
on self-standing 52x6¥x2' inch Phenolic case
Built-in antenna tuner. §eid strenght meter, 50 feet
RG-58 coax Complete multi-band portable antenna
system that you can usegearly anywhere Up to 300
watts PEP

MFJ-1621

$79.95

MFJ 24 HOUR LCD CLOCKS

e MFJ-107

$19.95 $9.95

MEH

VNC or 110 VAC with adapter, MFJ-1312, $9.95.

Huge 5/8 inch bold black LCD numerals make these two 24 Hour clocks a must for your shack. Choose
from a dual clock that features seperate UTC and local time display or a single clock that displays 24 Hour time.
Mounted in a brushed aluminum frame, these clocks feature huge 5/8 inch LCD numerals and a sloped face for
across the room viewing. Easy set month, day, hour, minute and second function. Clocks can be operated in an
aiternating time-date display mode. MFJ-108, 4Y2x1x2 inches; MFJ-107, 2%x1x2 inches. Battery included.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NOD
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJDAYS FORPROMPT REFUND (LESS SHIPPING)

* One year unconditional guarantee * Made in USA

e Add $4 .00 each shipping/handling e Call or write
lor free catalog, over 100 products.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

B800-647-1800. cail 501-323-5889

N Miss and outside continental 11S 4
Telex 53-4590 MFJ STKY

MFJ ENTERPRISES. INC.
Box 494, Mississippi State, MS 39762
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What Next?

A NEW DXCC COUNTRY has been un-
earthed by hungry DXers! The ARRL
Awards Committee has voted 6-1 to ac-
cept the DX Advisory Committee recom-
mendation that ZC4 UK Sovereign Base
Areas on Cyprus be recognized as a sepa-
rate country. When the Republic of Cyprus
was established by treaty on August 16,
1960, Great Britain retained sovereignty
over the Akrotiri and Dhekelia military
bases. It's taken twenty-five years for any-
one to notice! Submissions for ZC4 will
not be accepted before June 1, 1985. ZC4
contacts made before August 16, 1960, will
be credited to Cyprus. Unfortunately, all
ZC4 contacts made after 1960 were not
necessarily with Sovereign Bases. If your
card specifically indicates operation from
one of the bases, you're in luck. The DXCC
desk will try to help in pinpointing the lo-
cation of other ZC4 stations, and you can
submit several cards for possible Sover-
eign Bases credit. If you already have a
Bases card credited to Cyprus, you can re-
submit it along with a valid 5B4 QSL and
nail both countries in one shot.

Scholars

e

NINETEEN SCHOLARSHIPS have been
announced by the Foundation for Amateur
Radio, Inc., a nonprofit organization with
headquarters in Washington DC. Licensed
amateurs may compete for one or more of
these awards if they plan to pursue a full-
time course of study beyond high school
and are enrolled or have been accepted in
an accredited university, college, or tech-
nical school. Most of the scholarships re-
quire that the applicant hold at least a
General-class license. The awards range
from $350 to $900, with preference given in
some cases to residents of specific areas
or students in a particular curriculum. You
can obtain complete details about the FAR
Scholarship Program by sending a letter or
card, postmarked prior to May 31, 1985, to
FAR Scholarships, 6903 Rhode Island Ay-
enue, College Park MD 20740.

Go, Barry!

BARRY GOLDWATER K7UGA has intro-
duced two nonbinding resolutions to the
Senate relative to discriminatory and un-
reasonable local restrictions on home-sat-
ellite and amateur-radio antennas. Senate
Resolution 35 deals with the satellite in-

dustry. Senate Resolution 36 urges the
FCC to protect amateur-radio licensees

against unreasonably restrictive land use
and other state and local regulations
which would render communications im-
possible or unreliable.

Chilling Tale

THE FASCINATING STORY of Denise Al-
len VKOYL has kindly been provided by “73
International” correspondent Jim Joyce
VK3YJ. According to Jim, Denise had her
first exposure to amateur radio while work-
ing on Willis Island as a weather observer
early in 1984. Guided by Graham VK9ZW,
the island’s Technical Officer, Denise de-
voured the study guides and code-practice
tapes which were parachuted onto the re-
mote island. After leaving Willis, Denise
successfully passed the radio-license ex-
amination and began to prepare for her
twelve-month tour of duty on Macquarie Is-
land. Denise is equipped with a Kenwood
TS-120S and will operate all bands (includ-
ing six meters!) as often as possible. The
six-meter gear is a Yaesu FT-680, a Lunar
amplifier, and a Werner Wulf four-element
beam. QSLs for contacts with VK@YL may
be sent via Ken VK3AH at his Callbook ad-
dress. Ken is the editor of Amateur Radio,
the monthly magazine of the Wireless In-
stitute of Australia, and also took the won-
derful photograph of Denise pounding
brass.

Map Happy

A NEW MAP of the South Pacific is avail-
able, published by the State of Hawaii. The
map shows the location, capital, and polit-
ical status of just about every island in the

area. You can receive a free copy by writ-
ing to the State of Hawaii Information Of-

fice, Department of Planning and
Economic Development, PO Box 2359,
Honolulu HI 96804.

Auto Chew

IF YOU THOUGHT Doctor DX™ from Ad-
vanced Electronic Applications was great,
wait until you've tried Doctor QSO™! Doc-
tor DX is, of course, AEA's DX contest
simulator for the Commodore 64. Well,
Doctor QSO is just what it sounds like—a
rag-chew simulator. The computer dis-
plays a 40-meter transceiver with a digital
frequency display. You can change the fre-
quency, volume, power output, and filter-
ing by hitting a key. You can also toggle
QRM and QRN in or out (a feature | wish
my rig had!). Calling or answering a CQ will

EDITED BY PERRY DONHAM KW10

Denise VK@YL giving her fist a workout.

net a contact, and you're off! | had a very
nice chat with a fellow named Joe in Mis-
sissippi who was running an FT-801 that
he had just purchased. We talked a bit
about the weather and what rigs Joe had
before he bought the Yaesu. We talked
about antennas. Joe was S3 and fading
when we signed, after promising to CU
AGN SN. In some ways | really expect to
hear Joe again on the bands—it was that
realistic. Doctor QSO is also designed to
be a Morse trainer. By selecting an option
on the start-up menu, the operator can use
the keyboard to send CW, and the sent
characters are displayed on the screen,
giving excellent reinforcement. As an in-
troduction to ham radio, Doctor QSO lets a
would-be ham talk with amateurs without
needing to know code. It's a perfect way to
pique someone's interest. | could go on
and on, but let me just say that AEA has
really outdone themselves this time. Look
for a review of Doctor QSO coming soon in
73

Bird Watcher

A PAIR OF SOVIET BIRDS are on the
bench in Moscow. RS9 and RS-10 are
slated for launch later this year. Both
satellites use mode A (two meters to ten
meters), and RS-10 will sport mode K.
Mode K utilizes a fifteen-meter uplink and
a ten-meter downlink. We'll have further
details as they become available. Thanks
to Amateur Satellite Report for this infor-
mation.

Exam Updates

SEVERAL FCC ACTIONS concerning the
Volunteer Examiner Program have occurred
recently. A Notice of Proposed Rulemak-
ing, PR Docket 85-21, has been issued in

response to a petition by Phil Miller, who
requests that the waiting period for retak-

ing an amateur examination be reduced
73 for Radio Amateurs = April, 1985 7




from 30 to 7 days. Various comments have
been received at the FCC proposing alter-
nate waiting periods, including 15 and 26
days. The Commission feels that the wait-
ing period Is detrimental to the VE program
and would like to delete the section of Part
97 that requires it. Three Orders concern-
ing the program have been declared. First,
the requirement to notify the FCC Field
Operations Bureau thirty days in advance
of an examination has been removed.
Also, Volunteer Examiners are no longer
required to list their address, license class,
and license expiration date in Section 1l of
Form 610. This is in response to a petition
from the Dayton Amateur Radio Associa-
tion that pointed out that the information

was redundant and unnecessarily clut-
tered the form. Finally, the third Order dis-
misses a petition by Gordon Girth that
requested several changes to the VE pro-
gram, including a 3-region limit for VECs
and expanded responsibilities for Ad-
vanced-class VEs. According to the Com-
mission, “The petition is moot in part,
repetitive in part, and requests several rule
changes which are contrary to law. It does
not warrant the initiation of a rulemaking
proceeding.”

CQ Sea Dogs

A RARE OPPORTUNITY to work an English
Renaissance sailing ship is scheduled for
April, May, and June. The Godspeed, a 68-
foot vessel built to early seventeenth-cen-
tury specifications, will carry amateur ra-
dio on board during her historic journey
from London, England, to Jamestown, Vir-
ginia. The original Godspeed was one of
three square-rigged ships that brought the
first permanent English settlers to the New
World in the winter of 1606. Current plans
call for the Godspeed to depart London on
April 30 and follow the settlers' six-thou-
sand-mile route, which is expected to take
around ten weeks. Captain George Salley
KA4FVB will head a crew of twelve on this
extraordinary journey.

G’Day Mate!

DICK SMITH ELECTRONICS is coming to
the United States! Those of you familiar
with the international scene will recognize
the name as one of the largest and most

popular electronics suppliers outside the
States. The Sydney, Australia, firm was

founded in 1968 by Dick Smith who, among
other exploits, floated a fake iceberg into

Sydney harbor on April Fool's Day and pi-
loted his helicopter in the first solo round-
the-world helicopter flight. Dick Smith
Electronics plans to offer its own unique
brand of business to the American hams,
staffing the stores with electronics ex-
perts rather than stuffy salespersons. Dick
Smith also supplies very nice screen-
printed circuit boards for projects found in
magazines such as 73.
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Ops at Fire Service Recognition Day (I to r):
Harold Burba N6AXQ, John Kitchens
NS6X, Marcy Bisson KG6FY, and Bill Bis-

son KF6XX,

Live Fire

BIG DOIN’'S ARE COMING to Van Nuys,
California. On May 11th look for KF6XX op-
erating live from Los Angeles Fire Station
Number 88, from 1700 to 2200 UTC. It's all
part of Fire Service Recognition Day, an
annual event designed to promote good-
will between local fire-fighting agencies
and the public. KF6XX will operate 15- and
20-meter SSB, and a special QSL certifi-
cate will be available.

DX Drea

CLIPPERTON ISLAND will be back on the
air early this month if all goes well. An in-
ternational group made up of sixteen
hams, headed by Kip Edwards W6SZN, will
attempt to activate Clipperton between
April 3rd and April 10th. It's been seven
years since the Iisland was last heard from.
The game plan includes three stations run-
ning 24 hours per day on 10 through 160
meters using CW, SSB, and RTTY. The
team hopes to be able to work SSB and
CW simultaneously on the same band.
And, if equipment can be obtained, they
will try OSCAR and 6-meter operation. Of
course the cost for such an adventure is
phenomenal—about $3500 per person. If
you would like to help finance the opera-
tion, contact The Northern California DX
Association, c/lo Rusty Epps WBOAT, 948
Kiely Boulevard, Santa Clara CA 95051. If
the DXpedition doesn't come about, all
contributions will be refunded. QSLs go to
YASME, PO Box 2025, Castro Valley CA
94546. Cards received without an SASE
will be QSLed via the bureau.

Giggers

THE INTERNATIONAL VIUHF CONFER-
ENCE at this year's Dayton Hamvention
will sport a fresh new format:

@ The unique Noise Figure Contest will be
held at the Hara Arena beginning at 6:00
pm on Friday, April 26th. The Arena will be
closed to all other Hamvention activities

so that any potential rf interference is
avoided. Prizes will be awarded for the
best designs from 144 to 2304 MHz.

® Technical forums will commence at 9:00
am on Saturday, April 27th, covering topics
such as antennas, propagation, contest-
ing, and dynamic range measurements.

® Antenna gain testing begins at 9:00 am
on Sunday, April 28th, on a new range lo-
cated behind the arena. Certificates will be
awarded for the highest gain and best fig-
ure of merit and to the winners in the home-
brew competition. No forums have been
scheduled for Friday, so everyone will be
free to explore the giant flea market.

Defense Defense

THE DEPARTMENT OF DEFENSE has ex-
pressed support of PRB-1, the ARRL re-
quest to the FCC for relief from restrictive
antenna ordinances. In reply comments to
the petition, DoD cited the Grenada action,
the Coalinga earthquake, and the 1983
New Orleans flood as examples of the vital
need for amateur-radio communications
as a backup to federal and civil systems.
According to DoD, “Continued success of
the existing NSEP (national security and
emergency preparedness) telecommuni-
cations plans involving amateur stations
would be severely diminished if state and
local ordinances are allowed to prohibit
the construction of and usage of effective
amateur transmission facilities.”

Perryscope

COMING UP IN MAY is the issue many
hams walit all year to receive: our annual
Antenna Extravaganza! It's stuffed full of
practical skywires to build, from UHF to
160 meters. You'll find reviews of antennas
on the market and previews of antennas
that aren’t. And theoretical discussions
that you won't be able to put down until
the last sentence. On the lighter side, we
have a bizarre tale from the Antlers Inn.
We'll also show you how to perform a sim-
ple appendectomy using common items
found in every kitchen! Don’t miss the May
iIssue of 73. If you do, one of our boys will
come and stick a pin in your coax.

TNX

SO MANY PEOPLE make QRX a success,
This month the news was brought to you
courtesy of the W5Y! Report (electronic
edition), the ARRL Letter, the RaRa Rag,
Amateur Satellite Report, and all of you
wonderful folks who supply your com-
ments and stories. Don't forget to send in
your news items, photographs, and ideas
to QRX. Or drop by the 73 booth at the Day-
ton Hamvention...a story will buy you a
cup of coffee.




Cers in amataur radio aawica

Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require-
ments with its 3CX1200A7 tube.

Low-cost replacement

for small spaces.

RF cabinets of many linear
amplifiers currently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de-
sign, is recommended as a sin-
gle, low-cost replacement for a
pair of EIMAC 3-500-Z tubes for
new amplifier designs.

“When You Buy, Say 73"

200/ "‘,-Isamﬂh-
farced air cooled
-triade f@r zara-bias class AB2
amplifiers.

e 29" dia. x 6.0" long

* Plate dissipation: 1200 watts

¢ Glass chimney SK-436
available

¢ Standard EIMAC SK-410
socket available

More information is available on
the new EIMAC 3CX1200A7 tube
from Varian EIMAC, or any Elec-
tron Device Group worldwide
sales organization.

-15735 Plonoerﬂoad

Salt Lake City, Utah 34104

Telephone: 801 + 972-5000

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 04223 26 75

varian
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News from the Publisher

First of all, thanks to my Florida friends Orson and Doris Hubbard. When | was down there at Tropical-Hamboree time, without micro WP
access when | needed it, they lent me your basic Smith-Corona just so I'd have a chance to start cranking this out before | came north. Also,
hello to relatively-new Sunshine-State residents Carl and Yvonne Jillson. Their hearts and snow tires still belong to a little town in Vermont cailled
Whitingham, regardless of what they say otherwise.

Second, thank you, Spenser, for coming forth again to share what you know about Ishmod and especially for breaking loose a look at your
album.

Third, Miami's Tropical Hamboree at the end of January, one of the four or five best get-togethers in the country every year, should be renamed
every year. | propose this right now. 73's Perry Donham KW10 and Jim Gray W1XU, who were actually there at the Flagler Dog Track site and
reported, concur. 1985's edition should have been called the “Evelyn Gauzens Tropical Hamboree.” You shouldn't have to be dead to have a
hamfest—of whatever size—dedicated to you. It would be a nice surprise while you're busting your tail helping to put it together. People like
Evelyn and Jack Mitchell from Dayton—to name two—deserve a little pre-mortem recognition.

Fourth, | was stunned by a comment made to me in Miami: “Good luck. It must be hard for an outsider from CW Communications to be in
charge of 73." Wrong, wrong, wrong, Chet. My fault, though, for not explaining before just who | am. Here goes: | was born in Albany, New York.
| graduated from Columbia High School, East Greenbush, New York. | graduated from Dartmouth College, Hanover, New Hampshire, with sepa-
rate majors in English and Geography. I've lived for at least two months in Compton CA, Salo SF, Madison WI, York Beach ME, Penn Yan NY,
Toulouse FR, and (on) Chappaquiddick Island MA. | saw an ad in the Boston Globe in 1974: “"Wanted: Marketing Assistant. Good opportunity to
learn publishing business." | responded, happened to have an appointment at the right time on a right day, and was hired by Virginia Londner
Green on the spot. | started work on November 18, 1974. Since then, I've been Assistant Editor, Managing Editor, and Executive Editor of 73, as
well as Editorial Operations Manager for all of the magazines published by CW Communications/Peterborough. If you have a ""Hotline" from the
mid-70s or an early issue of Byte, you'll find my name on those mastheads, too. Outsider, no. Newcomer, no way. 73 all the way, yes,

Fifth: About our ad rates. You, our readers, probably don't know what our advertisers certainly do, which is that we raised them beginning in
January of this year. Next to QST, we have the highest. The reason for the increase was that | knew our paper costs would increase dramatically
in "85. | wasn't about to kid anyone. | was honest about it, just as some advertisers were frank in suggesting exactly where 73 should be deposited
and precisely what should be done with it once there. As we get into this spring and summer advertising-wise, I'm happy to report that more and
more people are beginning to realize that they're dealing with an up-front magazine here whose goal is to promote amateur radio and whose
readership is characterized (properly) as remaining steady through thick and thin and always being buyer-types. So. . .when you do call a number
to inquire or make a purchase, please remember to mention 73. That goes for when you walk into a store, t00. You should also know right now
that we don't make crazy advertising deals. When you see an advertiser in 73, you know that he's paying top dollar to present his product prices
to you.

Sixth, see you at Dayton, If you can make it there, please be sure to stop by our booth so that we can get acquainted. If you can’t, we’'ll fill you
in via our annual photo report anyway. Look for it in July, if not sooner.

Seventh, our mall is up 14% over last year at this time. Thank you very much, You people are going berserk and | want you to know that |
personally love il. We're getting comments and commendations with regards to our 25th Anniversary efforts, as well as recommendations. We're
getting constructive and destructive criticism from the USA and offshore; we're getting newspaper and magazine clippings about everything
amateur radio Is all about; we're getting you name it. No LBs so far. Belleve me, everything is read and we do appreciate your input. | can’t do
this every month, but right now I'm pulling five letters out of the plle (mountain) at random to let people know that there is indeed life after letter-
writing and that there is a far-out chance that someday the time they spend to send their thoughts might be recognized. THANK YOU VERY
MUCH goes to Ray Beik NH6K (HI), Capt. Robert Conaughty K40Q (FL), Blaine Hamrick WB5LSJ (TX), Ben Irvine N3CNH (PA), and Gerald Witte
KEKMF (CA).

Eighth, | knew | was going to get in trouble last month by mentioning a few of the people who help provide you with 73. | was right. It's the kind
of difficulty that's nice, though, so here's another round:
® Nancy Cook got promoted out of our corporate financial arm to become 73's new Publisher's Assistant. If you can't reach me for some reason,
please talk with Nancy. Nancy Cook is replacing Nancy Noyd, my long-time friend who retired in December after having spent five years working
for 73 and me. | needed someone really smart and really nice and really versatile, so | made the corporate raid to get her. I'm not sorry; she's a
super person and superb asset for 73.
® And then there is Lindy Palmisano, Queen of Typesetters. Nice People—that’s all there is to it.
® Welcome to Hope Currier, too, newest member of the 73 team (and another raid made). As Marketing Manager, Hope's biggest job at the
beginning will be doing research (i.e., surveys) to make sure that we're bringing our readers and advertisers the kind of magazine that benefits
them best, Her second most important task will be trying to figure out how to fit in with people who think that horses and dogs are human, that

really good clam chowder is nectar, and that the pun thrives.

2 | vr ) 2 2 73 for Radio Amateurs is a member of the CW Communications/inc. group, the world's largest publisher of computer-related infor-
mation. The group publishes 52 computer publications in 24 major countries. Nine million people read one or more of the group's
publications each month. Members of the group include: Argentina’s Computerworid/Argentina; Asia's The Asian Computerworid;

Australia's Computerworld Australia, Australian Micro Computerworid, Australian PC World and Directories: Brazil's DataNews
and Micro-Mundo; China's China Computerworld, Denmark’s Computerworid/Danmark and Micro Verden, Finland's Mikro, France's Le Monde informatigue, Golden (Appie)
and OPC (IBM); Germany's Computerwoche, Microcomputerweit, PC Welt, Software Markt, CW Edition/Seminar, Computer Business and Commodore Magazine; italy’'s

Computerworld Italia; Japan's Computerworld Japan and Perso ComWorld, Mexico's Computerworid/Mexico and CompuMundo; Netherland's CW Benelux and Microfinfo:

Norway's Computerworid Norge and MikroDate; Saudi Arabia’s Ssudi Computerworid, Spain's Computerworid/Espana and MicroSistemas; Sweden's ComputerSweden,

MikroDatorn, Min Hemdalor and Svenska PC World, the UK's Computer Management, Computer News and Computer Business Europe; the US's Computerworld, HOT CoCo,
inCider, Infoworld, MacWorld, Micro Marketworld, PC World, RUN, 73 and 80 Micro.
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For Maximum UHF
Base Station Performance

Whether your interest is  Compare these exceptional Optional Features. AG-35  tures as the IC-471H, pius an
simplex, repeater operation, Standard Features: switchable mast-mounted optional IC-PS25 internal
or satellite work, the IC-471H | 434 _ a50MH2 GaAsFET preamp, UT-15S power supply for portable
430-450MHz base station e Variable tuning steps, FM CTCSS encoder, . operation.
transceiver will glve you 5KHz and | KHz: SSB‘IUHI decoder 2 i $ To CDIT!PFEEE}’DLIF VHF!'UHF
maximum UHF operation. 50Hz and IKHZ | " [encoder is = ' | base station, the IC-471's s
75 Watts. ThelC-471Hpro- * 32 full-function Memories f?_gg';g] . y/ iaﬂtfll:g;?}w:nn{?:’hi g;e :
vides 10 to 75 watts of adjust- with iithium battery backup : | IC-271A I ilable
able power in all modes. This ¢ 75 Watts, fully adjustable  YOSF | 4G5 Mas MOUnied ol st i it
enables adjusting the drive gg all 'rtmﬁ 2o f%’jwaﬂm- Ve rans
level to a linear amplifier for . built-in Subau ones .
: IC-SM6 desk mic. PLUS a va-
moonbounce. For a portable  ® Scanning systems... e e o=
UHF station, the optional Memones, Modes or Pro- -[I?’,S h PENGS-- - ==
IC-PS35 internal power supply, =
IC-PS35 internal powersupply grammable Band the 1C-PS30 -
is available. » RIT/XIT with separate system power
readout supply or the IC-PSIS external

power supply.

The IC-471A. The 25 watt See the IC-471H and other
IC-471A is alsoc available and ICOM equipment at your local
has the same outstanding fea-  authorized ICOM dealer.

First in Coﬁmum;atiohs

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approaimate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC reguiations limiting spurious emissions. 471H1084

* S-Meter and Center Meter
¢ [C-HMIZ Microphone with
Up/Down Scan

® J14"W x 436"H x 1236"D

IC-471H With
IC-PS35 Internal
Power Supply
Installed




John Wood WA4BP|
1101 Little Elton Lane
West Memphis AR 72301

Dateline: Dayton

It’s almost here! Take an inside peek at the what, when,
and where of ham radio’s biggest bash of the year with
73’s annual Dayton Hamvention sneak preview.

or the auto-racing buff,
Indianapolis is the
springtime place to be. For
the horse-racing fan, Louis-
ville is the mecca. Amateurs
from around the world are
no different as they set their
sights every April on the
midwest target of Dayton,
Ohio, and the granddaddy
hamfest of them all, the an-
nual Dayton Hamvention.
Over 20,000 ham-radio
enthusiasts invaded Dayton
in 1984. That many and
more are expected to be
there April 26, 27, and 28,
1985. But why do so many
amateurs turn out for this
one event? And if someone
wanted to attend, how

would he prepare for this
trip to ham-radio nirvana? In

the next few paragraphs, |
will answer these and other
questions for you about the

hamfest that some hams
call “the center of the ama-
teur-radio universe.”

For any business venture
to thrive, the first thing it has
to have is a great location.
That’s Dayton’s first big ad-
vantage. Maybe Dayton is
not centrally located geo
graphically, but as far as the
population centers are con-
cerned, Dayton is conve-
niently located. If your
home QTH is anywhere in
the eastern half of the great
USA, you're probably just a
day’s drive from Dayton.

A second required ingre-
dient for success is good or-
ganization, and that's truly
an area where the Hamven-
tion shines. Operated as a
wing of the Dayton Amateur
Radio Association (DARA),
all responsibilities for the
event are parcelled out to

committees that meet the
year round. They evaluate
the previous year's event in
May, study possible changes
during the summer months,
and by fall everyone knows
exactly who is doing what in
preparation for the next
Hamvention.

Every job is covered.
From the job of flea-market
chairman, managing over
1,500 spaces available out-
side, to that of chairman of
inside activities, placing
over 200 anticipated new-
equipment dealers in the
right location, all of the re-
sponsibilities are assigned.
That may seem like an ex-
tensive amount of advanced
planning, but for a show this
big to be produced by vol-
unteers to satisfy the wishes

of over 20,000 hams, it's nec-
essary.

Okay, you're impressed
by the mechanics, you say,
but what can you expect to
see and do at the Hamven-
tion? | guarantee you that
there is more to see and do
at the Hamvention than
you'll have time for.

For this and other obvious
reasons, it's a good idea to
plan how you want to spend
yvour time at the 1985 Ham-
vention, and the trick is to
do your planning as soon as
you enter the main doors of
Hara Arena where you'll re-
ceive your Hamvention pro-
gram. Take a moment to sit
down with the book, see

what’s on the 1985 schedule,
and note the forums and

meetings you want to at-

Heading to Dayton? Lots of amateurs are already planning Hara Arena is the focal point of the Dayton Hamvention, pro-

their annual trek to the Ohio city that is fast becoming “the

center of the amateur-radio universe.”
12 73 for Radio Amateurs * April, 1985

viding room for over 200 indoor displays, daily forums, and
the Hamvention’s 1,500-space flea market.
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The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum
Hi Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum’s highly refined RF technology to yield “The Ultimate Repeater'”! Operating
convenience and flexibility are emphasized without sacrificing traditional Spectrum reliability
and ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for
details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters

Also Available.)
STANDARD FEATURES

B Autopatch/Reverse Patch, W/O & 1 Inhibit B Timeout Warning
B Dial Pulse Converter B Automatic CW ID & ID Gn-mrnand
B Autodialer . e r 2 different tim-
B Phone Line & “Over the Air" Command Modes. Vir- r Na Time Out |
tually all functions may be turned On/Off Hernntaly - Micropfocessor Memory.‘Battery Eﬁnkup‘
W Touch Tone Control of ‘Timeout’, 'Hang Time', P ‘Autapatch AG
Timeout, TX Inhibit/Reset, F'atc Patr: Status Indication via 12 Function panel LED
hibit/Reset, Bda On/Off
B Up to6 Adx une Front Panel Touchtone Pad for Local Control
B Full 16 Dig¥Degox ta ntmlled NEW—Improved: Rcvr., UHF Xmtr., Power Supply!
Decoder ICu® Full Panel Metering: Rcvr. & Xmtr. functions plus
B Touch Tone Mute Voltages & Currents
8 Unique Courtesy tone 30-75 Watt VHF & UHF Models
B "Kerchunk Killer"” 100-150 Watt Final Amps Available

(SC200X Controller & Interface Boards also available )

100 w UHF, 150w VHF Mobile Hmp.

¥ Unusually massive “deep fin” heat sink for cool operation & long life.

Allows much higher duty cycle operation than competitive units!
B Extremely heavy duty construction and top quality throughout

® Automatic RF Sensing ¥ Automatic High VSWR & Over-
temp “Bypass” Mode
B Reverse Voltage Protected ™ For FM or CW

B FCC Type Accepted for Commercial Services

VHF 150W out UHF 100W out
SCA100MV 30Win | SCA100M 40W in
SCA 100M SCA100MV-10 6-10W in | SCA100M-10 10W in

Call or Write for Details

'SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, Dept. S4 » Norristown, PA 19403 » (215) 631-1710 » Telex: 846-211
“When You Buy, Say 73" 73 for Radio Amateurs » April, 1985
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As soon as the doors opened on Hamvention 1984, the Hara
Arena was filled with busy shoppers looking for that certain
piece of dream equipment.

tend. That is no easy task
considering that almost
every topic related to ham
radio is touched upon dur-
ing the weekend, so feel free
to be very selective. Inbe-
tween planned discussions,
you can make your sweeps
through the flea market and
indoor displays and, hope-
tully, see most of what the
Hamvention has to offer.
Just what will you see? In
years past, | have found that
dealers like to have their
newest products debut at
the Dayton Hamvention to
take advantage of the large
crowd of prospective cus-
tomers. After all, it’s a basic
advertising axiom that the
more people who see your
products, the more sales
you’ll make and the more
word-of-mouth advertising
you’ll generate. When the
prototype synthesized HT
came on the scene, it made
its first public appearance at
Dayton—so watch for the
new and the unusual.
Besides the newest equip-
ment, you’ll also be seeing
some of the lowest prices
ever offered on amateur-ra-
dio gear. You might call it
the “Dayton Discount,” but
I've found prices there to be
consistently lower—again
because of the large number
of buyers, for that can turn
small profit margins per

item into large total profits.

| can’t guarantee that
you'll find the lowest possi-
ble price on that receiver
you've been dreaming
about, but | can say that
whenever | want to buy
something, | shop Dayton
first. Yes, I'll pay $22.00 a
box for ten floppy disks at
my local computer store,
but | will also stock up by
buying a few boxes at the

Inside exhibits were popular with the 1984 crowd. This was
just one of three large arena areas set aside for the over 200

dealers.

box; that's just knowing a
bargain when you see it and
taking advantage of it
Amateur equipment is
not all you'll see at Dayton.
During the 1984 Hamven-
tion, | saw a variety of dis-
plays, from portable Halon
fire extinguishers to recruit-
ers telling amateurs about a
career in the Central Intelli-
gence Agency. (But don't
ask anyone where the CIA

Dayton flea market where booth is located; it's a
they’re going for $16.00 a secret)
HINTS

25 In your reservations.

trip.

needed.

check.

® Secure room reservations for the nights of April 26 and 27,
and if you plan to arrive on Thursday, include the night of April

® Get the group together so you'll know who plans to go,
then you can figure on how many cars you'll need to make the

® Save money by ordering your registration tickets in ad-
vance, and at the same time order your flea-market permits, if

® Talk to the boss and arrange for time off on the appropri-
ate dates—April 26 plus any days needed for travel.

® Save your money to pay for the trip and whatever equip-
ment you've been wanting. Convert most of that money into
traveler's checks which are readily accepted by dealers at the
Hamvention. Don’t expect a dealer to take your personal

@ |f you plan to sell items In the flea market, look around the
ham shack for equipment you can bear to part with and put a
fair price on it. Then be ready to watch it go when you put it on
display at the Hamvention flea market.

® Make and carry a list of things you want to buy while at the
Hamvention. You'll be looking at so much equipment, you
could forget what you came to Dayton to get!

14 73 for Radio Amateurs # April, 1985

So there’s really no telling
what you'll see at the 1985
event. | expect the latest in
amateur-radio gear to be on
display —from antennas and
towers to transmitters and
computers—but you might
also find a version of an old
radio that only your grand-
tather could remember. It's
the diversity that is one of
the appeals of Dayton, so
keep your eyes open as you
wander the aisles. Much of
what you'll see can be seen
only at Dayton.

Preparations

Now that | have you ea-
ger to attend the 1985 Ham-
vention, you're probably
wondering what prepara-
tions you should make prior
to departure for the ama-
teur-radio heaven known as
Dayton. Here's the answer,
and be sure you pay atten-
tion because it gets kind of
complicated.

With part of the show in-
side and a big part outside at
the 1,500-space flea market,
you need to be ready for any
type of weather Mother Na-
ture happens to have on
hand for that last weekend
in April. And as any Dayton
resident can tell you, the
weather can change from
year to year and from day to
day, from sunshine and 70°
F to rain and 40° F with a



Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety

TE-12PA

67.0 XZ
7T1.9 XA
T4 4 WA
77.0X8B
79.7SP
B25YZ

B54 YA
885YB
952z
948ZA
97.47ZB

100.01Z

103.51A
107.218B
1109 2Z
11482A
11882B
123.03Z

127.3 3A
131.83B
136.5 42
141.34A
146.2 4B
151,452

156.7 5A
162.2 5B
167962
173.86A
179.96B
186272

System? How about customer access to multiple re- e L e T L e, T
Y P * Frequency accuracy, =.1 Hz maximum —40°Cto +85°C

peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a full 1 year warranty.

* Qutput level flat to within 1.5db over entire range selected.

* Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* Instant start-up. »

T
|

R e e
MR BHIRE BN
HE VR

TR iRl

* Frequencies to 250 Hz available on special order.
¢ Continuous tone

TE-12PB

TEST-TONES:
600
1000 770
1500 852
2175 941
2805

BURST TONES:
1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

TOUCH-TONES:
697 1209
1336
1477
1633

1600
1650
1700
1750
1800

* Frequency accuracy, +1Hz maximum —40°C to +85°C

* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

‘ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667

(800) 854-0547/California: (714) 998-3021
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THEN THE WORLD! !
Better communications start with your subscription

to /.5 for Radio Amateurs
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YE S' Start my no-risk subscription today and send me 12 issues
+ of 73 for $19.97. Ill save 33% off the newsstand price!

I:I CHECK!" MO D Bill Me {please make check payable to 73)

Name
Address
City State Zip

Canada & Mexico $22.97, 1 year only, US funds drawn on US bank. Amateurs
Foreign surface $39.97, 1 year only, US funds drawn on US bank.
Foreign airmail, please inquire. Please allow 6-8 weeks for delivery. PO Box 931, Farmingdale, NY 11737




possibility of ice, snow, and
even wind warnings on area
lakes. So be a good scout
and be prepared for dressing
with the changeable weath-
er in mind.

Start with a short-sleeved
shirt and a jacket, and if it
gets warm, you can trim
down to a T-shirt. But keep
the heavy coat and long un-
derwear nearby in case the
mercury goes the other way,
and always be ready for rain
by having an umbrella or
raincoat handy. In just the
last three years, we've had
clear and warm, cold and
wet, and, in 1984, simply
gorgeous weather. In 1985,
the umbrella salesman
could become the most
popular guy in the flea mar-
ket—or he could go broke.

Flea Market

Speaking of the flea mar-
ket, the group | go with
every year from West Mem-
phis always rents a space or
two to sell some extra gear
and to serve as a gathering
point for the entourage.
Why, even some of the
hams attending from nearby
Memphis know that they’re
welcome to visit and rest a
spell at the West Memphis
exhibit. Now that you're
planning your trip, you
might include the cost of a
flea-market space in your
Dayton budget

The spaces are $17.00 this

April 12.

GENERAL INFORMATION

® Hamvention information—(513)-433-7720

® Flea-Market Hotline—(513)-223-0923

® Flea-market setup day—Thursday, April 25. Registration
tickets and flea-market permits must be shown together for
admission to the flea market.

® Deadline for ordering tickets and flea-market permits—

® Prices—registration tickets: in advance $8.00, at door
$10.00; flea-market spaces $17.00; alternative activities $6.00;
banquet tickets: in advance $14.00, at door $16.00.

® Talk-In Frequencies: 146.94, DARA repeater. Other avail-
able repeaters: 146.31, 224 .38, and 224.94.

1985 HAMVENTION OFFICERS

General Chairman—Jack Mitchell AABQ

Assistant General Chairman—Jim Simpson WB8QZZ
Flea-market Chairman—John Grody WBBTEK
Advance Registration—Paula DiGennaro KABHQJ
Registration Chairman—Cathy Grody

FCC Testing—Judy Frye KG8P

year, up from $15.00 last
year, but that pays for use of
the space for the entire
Hamvention weekend. Even
with the slight price in-
crease, the flea-market
space is still a great idea for
your group—and also a
good way to pay or help pay
for the trip since you can sell
some of your used equip-
ment.

Keep in mind that flea-
market permits are avail-
able only in advance (four is
the limit) and that all spaces
are numbered. This change
took effect last year and was
welcomed by all involved
since it allowed the flea-
market vendors to set up for

Flea-market vendors and customers fill the aisles in this par-
tial view of the 1984 Hamvention flea market.

the show in advance, elimi-
nating the horrible practice
of having flea-market ven-
dors waiting in line over
night for a space—and in
some cases waiting two or
three days. The ease of set-
ting up last year made for a
better Hamvention all around
since vendors weren’t tired
from waiting in line all night
and were in more of a mood
to bargain. That made for a
money-saving situation for
the customers., The change
was such a success last year
that it has been incorporat-
ed permanently into the
Hamvention plans.

Just remember that if you
plan to sell in the flea mar-
ket, you must order your

spaces in advance, and if
you order your registration
tickets at the same time (at
the price of $8.00), you can
save money over the at-the-
door price of $10.00. So save
yourself some time and
money and order in ad-
vance.

If you have any other
questions about the flea
market, call the Hamven-
tion Flea-Market Hotline at
(513)223-0923. You might
even get to talk to the flea-
market chairman, John
Grody WBSTEK, or his love-
ly wife, Cathy, who is the
Hamvention’s registration
chairman.

In a recent interview,
Grody asked me to remind
Hamvention attendees of
flea-market rules: No bikes,
roller skates, or motorized
skateboards will be allowed
in the flea market, and, if a
vendor plans to use a gas
heater or stove while in the
flea market, remember that
those devices are potential-
ly dangerous—especially
when used in a crowded area
—and for their safety and
the safety of others, it is a
good idea to bring along
a dependable fire extin-
guisher.

Travel Plans

Grody also pointed out
that the main section of In-
terstate 75 through down-
town Dayton is going
through a two-year recon-

Flea-market displays vary with the vendors, but with over
20,000 people attending the prospective buyer is always at
hand during the three-day sale.
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struction project, and folks
who normally use that
north-south artery might
want to have an alternate
route in mind.

If you are driving around
500 or 600 miles to Dayton
with a group of fellow hams
and you plan to share the
room expenses, you can
count on the trip, meals in-
cluded, costing you about
$100. That approximate fig-
ure can vary depending on
the number in your group,
your mode of transporta-
tion, and selection of restau-
rants versus fast-food estab-
lishments, but | have found
the $100 price tag to be a
consistent starting point
when it comes to computing
expenses. Purchasing a tick-
et to the annual Hamven-
tion banquet will also
change the expense total,
but | can tell you from expe-
rience that it is money well
spent. Going to the banquet
was one of the highlights of
my 1984 trip to Dayton, so
make it if you can.

It's a common sight to see four potential buyers looking over
one piece of equipment for sale during the Hamvention.

In the area of securing ap-
propriate accommodations,
| can take pleasure in telling
you that this sometimes
complicated task can be
handled easily through the
Hamvention’s Housing Bu-
reau. If you have a copy of
the program from 1984,

is up to 95% shorter than

whip antennas

s ;-
e : ._.-{.

you’ll find an application for
1985 hotel reservations on
page 59. If you don’t have a
copy, write to Dayton Ham-
vention Housing, 1980 Ket-
tering Tower, Dayton OH
45423-1980. Be sure to get
your requests in early.

If you've read this far, 1'd

AMATEUR TELEVISION

KPA5 1 WATT 70 CM ATV TRANSMITTER BOARD

® APPLICATIONS: Cordiess portable TV camera for races & other public service
events, remote VCR, etc. Remote control of R/C airplanes or robots. Show hame

video tapes, computer programs, repeat SSTV to local ATVers. DX depends on
antennas and terrain typ. 1 to 40 miles.

¢ FULL COLOR VIDEO & SOUND on one small 3.25x4" board.

® RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery.

* TUNED WITH ONE CRYSTAL on 426.25, 4340, or 43925 mHz.
™

say you have a pretty good
idea of what Dayton is all
about and how to plan for
an enjoyable trip to the 34th
annual Hamvention. But
reading a description can
hardly be compared to ac-
tually being there and expe-
riencing the event for your-
self. It's truly a once-in-a-
lifetime experience that |
have been lucky enough to
enjoy for many years and, |
hope, will be lucky enough
to continue to enjoy for
many years to come. | have
no doubt that you'll feel the

same way once you at-
tend—and then you’ll know

why folks who make the
Hamvention once go back
again and again.

So get the gang together,
hop in the car, and head for
Dayton, Ohio, April 26, 27,
and 28, 1985, to see what's
new in ham radio. And if you
happen to have the low-
band rig in the car, give us a

shout on 7.171 MHz. We'll
talk about the Hamvention.
See you there!

g

2 AUDIO INPUTS for a low Z dynamic and line level audio input found in most
portable color cameras, VCORs, or home computers.

yet it gives you better radio
Cﬂmmuﬂicuﬂﬁﬂﬂ Elnd PEYfECt tunlﬂgf . g:l’:;l;aﬁ;?_l?; ;QCET;TEE & Eﬂ*';?mﬂtiﬂ supplied for typical external connections,
ckaging, a ystem operation.

® PRICE ONLY $159 delivered via UPS surface in the USA. Technician class
amateur license or higher required for purchase and operation.

Low profile Untenna eliminates vehicle clearance
problems! Says goodbye to inter-mod: exclusive
narrow band width tunes out adjacent channel
interference. Gives a perfect match anywhere on
the band. Eliminates mobile flutter by its rigid
construction. Offers a wide choice of models:
standard and customized. Untenna is unequalled
for mobile, portable, or fixed radios.

Com-Rad Industries
25 Imson St. ® Buffalo, N.Y. 14210
(716) 823-0331

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV set with a
TVC-2 or TVC-4 420-450 mHz to channel 3 downconverter, 70 cm antenna. and coax
cable to receive. Package up the KPAS, add 12 to 14 vde, antenna, and any TV
camera, VCR, or computer with a composite video oulpul. Simple, eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on aty
downconverters, antennas, cameras, etc., or who is on in your area.

TERMS: Visa, Mastercard, or cash only UPS COD by telephone or mail Telephone
:Jn:_i ers & postal Mf;‘r L_:IEUE[H"_.I' shipped within 2 days, all other chacks must clear belore
shipment. Transmitting equipment sold only to licensed amateurs verified in 1984

Callbook. Calif. include sales tax.

(818) 447-4565 m-f Bam-6pm pst.
2522 Paxson Lane

P.C. ELECTRONICS
Arcadia CA 91006

Tom WGORG Maryann WB6YSS

Distributor Inquiries Invited
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* Giant 3-Day Flea Market * FCC Examinations * YL Forum
Starting Noon Friday * New Products and Exhibits % Personal Computer Forum
All Day Saturday and Sunday * Grand Banquet * Int'l. VHF/UHF Conference
% Alternative Activities % CW Proficiency Awards
* Technical Forums % Electrical Safety Forum % Amateur of Year Award
* ARRL and FCC Forums % Special Group Meetings * Special Achievement Awards
Meet your amateur radio friends from all over the world at the inter-
nationally famous Dayton HAMVENTION. e T o
Seating will be limited for the Grand Banquet and Entertainment on WE’";E:;:E?EJ'
Saturday evening so please make reservations early. Noted humorist &14 il advance S 16 5t doar
Jean P Sheperd, K20RS, will return for his third appearance as FLEA MARKET SPACE
Banquet Speaker. His presentation promises to be outstanding In an wglgfgrajr’grg:}-ﬁ}
all new baanEt ArRgEdi formnat. Checks for advance registration to
If you have registered within the last 3 years you will receive a bro- B aﬂgﬁﬂgﬁﬂwﬂgﬂm
chure in January. If not, write Box 44, Dayton, OH 45401. e '
Registration processing

Nominations are requested for Radio Amateur of the Year, Special k starts Jan. 1, 1983. /
Achievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman, Box 44, Dayton, Ohio 45401 and must be returned by April 1, 1985.

For special motel rates and reservations write to Hamvention Housing, 1980 Kettering Tower, Dayton,
OH 45423-1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

/— All other inquiries write Box 44, Dayton, OH
FCC EXAMS 45401 or phone (513) 433-7720.
| All elements to be administered. Advanced registra- Flea Market spaces will be sold in advance

tion only. DEADLINE TO REGISTER: March 27, 1985. | o1y NO spaces sold at gate. Entrance for

e 54.00 check or money order made payable to set-up available starting Thursday. Special
ARRL/VEC : | Flea Market telephone (513) 223-0923.

e Completed 610 form with copy of license

¢ Indicate preferred sitting time: Sat. 9 a.m., Bring your family and enjoy a great
Sat. 1 p.m., Sun. 9 a.m. weekend in Dayton.

Mail registration to: FCC Exams, 203 Bellewood St.
Dayton, OH 45406 SonsEdy
/ The Dayton Amateur Radio Association, Inc.

\ Piedmont Airlines Hamvention Special Fares — Call 1-800-334-8644 for details and reservations. /
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John C. Reed W6I10]
/70 La Buena Tierra
Santa Barbara CA 93111

Hear,

Hear!

Stop settling for second-rate signals from OSCAR. You've really
no excuse. W610]J’s low-noise preamp is easy to build and
includes all the circuits necessary for alignment. So do it!

perating OSCAR 10
made me appreciate
the difficulties one can have
in receiving threshold signals
in the two-meter band. From
my location, and | think it is
fairly typical, 1 can see ele-
vated locations having TV,
FM, and aircraft-control trans-
mitters that all saturate my
location with high-energy
VHF radiation. This is in addk
tion to cable-TV leakage.
Using my original preamp,
| received many strange sig-

nals in the OSCAR 10 band-
pass. The interference varied
greatly from time to time, and
during some periods it made
the receiver inoperative. The
greatest offender was the TV
station at the receiver image
frequency (I could detect the
signal with no antenna or pre-
amplifier—simply stray pick-
up into the double-balanced
mixer). There also were many
cross-modulation-type signals
that | couldn’t identify. The
old preamp used a typical

5.8K oz
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low-Q input-matching circuit
and a fairly sharp tuned-out-
put circuit for discriminating
against the mixer image.

This article describes a
low-noise preamp that solved
my problems. It has a gain of
over 20 dB. In addition, the
description includes a very
handy noise source for tuning
up and optimizing receiver
performance. It generates
power-line-type noise that
can be varied in amplitude
and keyed. The noise charac-
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Fig. 1. Schematic diagram of the preamplifier. Numbered components are identified below.
Fixed-value resistors are carbon composition, 1/4 W. Fixed-value capacitors are disc ceramic,

50 WV. Numbers in parentheses identify Radio Shack numbers.

C1 through C6 —5-60-pF miniature trimmer (272-1340)

Q1 —MRF901 (276-2044)
Q2 —2N3819 (276-2035)

L2, L4 L5 L7—5 turns no. 14 solid wire, 3/8 inch dia., 7/16 inch long (formed on 1/4-inch-dia.

rod)

L3, L6 —3 turns no. 14 solid wire, 5/16 inch dia., 1/4 inch long (formed on 3/16-inch-dia. rod)
L 1—2 turns no. 24 plastic-insulated stranded hookup wire formed tightly over the end of L2
L8—1 turn no. 24 plastic-insulated stranded hookup wire formed tightly over the end of L7
RFC—approximately 30 turns no. 30 wire on 1/2-W, 1k resistor (two layers)

20 73 for Radio Amateurs « April, 1985

ter is such that it can be used
with any type receiver, in-
cluding the SSB/CW receiver.
Both assemblies are simple
do-it-yourself projects. All
parts can be bought from Ra-
dio Shack.

Etched PC-board circuitry
is avoided in the fabrication
by using small PC pads glued
to the primary PC mounting
board with ordinary house-
hold cement. Components
are soldered directly to the
pad foil for interconnection
and support. If a mistake is
made, simply lift the pad with
a knife and make the neces-
sary change. The method is
simple and effective; | found
no disadvantages in its use for
this particular application.

Preamp Circuit

Choosing the preamp ac-
tive device becomes easy
when you restrict your
choice of parts to those
which are readily available.
The only one that is compet-
itive from the low-noise con-
sideration is the MRF901.
Actually, it is not a bad com-
promise, as the typical noise
figure is less than 1.6 at 2m.
It has two disadvantages as
compared to a good FET:
One is that bipolar ampli-
fiers are more subject to
overload, and the second is
that it is difficult to stabilize
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Fig. 2. Layout details.

A —PC mounting board, 4 X 5-3/4 inch, Cu one side

B — Parts-mounting pads, 1/16-inch PC board, Cu either one
or both sides (preferably glass insulation). 1/4-inch-wide
separate pads formed by filing 1/16-inch-wide grooves to
remove Cu. GClued to mounting board with household
cement. Length in inches: B1—1/2, B2—1-1/4, B3—1-1/4,
B4—1/2, B5—3/8, B6—1/2, B7—1-1/2, B8—1-1/4,

B9—1/2.

C—Q1 emitter connections. No. 14 solid wire shaped as tight
U, 1/4 inch long soldered to mounting board.

D— Power-supply connections. Wires connected through
holes in the mounting board, reamed on the foil side to

prevent shorting of the wire to the PC foil.

E—Cable clamps

F—RG-58/U input-output cables
G—PC-board mounting holes. Require insulated shoulder

washers.
H — Shield mounting holes

when used with narrowband
circuitry.

The hybrid cascode cir-
cuit shown in Fig. 1 opti-
mizes the MRF901 perfor-
mance while addressing
these potential problems.
The cascode 2N3819 FET
common-gate second stage
accommodates most of the
voltage swing, improving
the bipolar overload perfor-
mance. Also, its broadband
low-impedance load to the
MRF901 reduces the insta-
bility tendencies. Stability is
further encouraged by con-
necting the MRF901 emitter
leads and all other compo-
nents referenced to com-
mon directly to the PC foil.
The one disadvantage of this
method is that it becomes
necessary to isolate the foil
from dc ground when mount-
ing the assembly. The input-
output inductive coupling

provides the required cabling
isolation. Operating current
is established mainly by the
MRF901 bias voltage. The
bias voltage has been set to
make a collector current of
7 mA, the maximum current
allowable that will maintain
an optimum noise figure.

The input filter, while not
a particularly good filter
when the preamp is trimmed
for optimum signal to noise,
provides some overload pro-
tection to the MRF901. The
output filter is a narrow-
band T network made up of
tuned circuits L5-C4 and
L7-C6, adjusted for critical
coupling by C5. The T-filter
low-pass characteristic is
discouraged by adding the
high-pass inductor, L6; its in-
ductance value is established
to not alter the critical cou-
pling value of C5.

Fig. 3. Schematic of the power-line noise source. Numbered
components are identified below. Fixed-value resistors are
carbon composition, 1/4 W unless otherwise noted. Numbers
in parentheses identify Radio Shack numbers.

R — 50k potentiometer (271-1716)

SW1—0On-Off switch mounted on R (271-1740)

SW2 — Push-to-break switch (275-1548)

NE — Ne-2H neon lamps (272-1102)

C7—0.01 uF, 250 WV (272-1051)

(8 —5-60-pF trimmer (272-1340)

[9—6 turns no. 14 solid wire, 3/8 inch dia., 1/2 inch long

(formed on 1/4-inch-dia. rod)

[10—2 turns no. 24 plastic-insulated stranded hookup wire
(formed tightly over the center turns of L1)

Output connectors—Female BNC chassis type (278-105)

Box—4 X 2-1/8 X 1-5/8 inch (270-239)

Preamp Fabrication

The layout indicating nom-
inal dimensions is shown in
Fig. 2. The parts are mount-
ed on the PC board using the
glue-down pad technique
mentioned earlier. Excep-
tions to this are the MRF901
emitter and collector con-
nections. The two emitter
leads are raised the height of
the PC mounting pad thick-
ness using copper pads
made from no. 14 solid wire.
(This wire is a common
house-wiring size and can be
purchased at most hardware
stores.)

The collector lead is
carefully bent upward, the
2N3819 source and 6.8k
resistor connections sol-
dered to it without an
intermediate connecting
method. This avoids possi-
ble stray capacitance, a
parasitic-oscillation preven-
tive measure. In bending
the MRF901 lead, do not ap-
ply any stress on the lead-
plastic interface (clamp the
lead with long-nose pliers at
that interface and bend the
remaining portion of the
lead).

The layout is not critical
Firstt mount the MRF901;
once that is complete, sim-
ply glue the mounting pads
one at a time while mount-
ing the parts (no need to
wait for glue drying). L2-1L4
and L5-L7 are mounted at
right angles with maximum
separation to minimize mu-
tual coupling. The power-
supply feedthrough holes in
the mounting board re-
quire reaming of the copper
before gluing B4 and B8
(hand ream with a 1/4-inch
drill). Means of mounting
the board without shorting
the foil to power-supply
ground is required. Two
holes having fiber shoulder
washers are used for that

purpose.

Noise-Source Circuit
and Fabrication

The noise source makes
use of the noise generated
from a gaseous discharge, in
this case Ne-2H neon bulbs.
At the receiver output it
sounds identical to power-
line noise. Referring to the
circuit diagram, Fig. 3, two
Ne-2H neon bulbs are pow-
ered directly by 117 V ac

73 for Radio Amateurs = April, 1985 21
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Fig. 4. Power-line noise-source layout details.

A — PC mounting board, 3-1/2 X 1-3/4 inch, Cu one side

B— Parts mounting pads, 1/16-inch PC board, Cu either one
or both sides, 1/4-inch-wide separate pads formed by filing
1/16-inch-wide grooves to remove Cu. Glued to mounting
board with household cement. Length in inches: B10—1/2,
B11—3/4, B12—1, B13—-1/2.

through current-limiting re-
sistors. The circuit includes
a potentiometer to vary the
current/noise output and a
push-button switch (normal-
ly on) to manually switch
the bulbs. A tuned circuit is
used for coupling out the
146-MHz noise component.
Blocking capacitors com-
plefely isolate the ac line
from the output circuitry.
The link-coupling output
provides a direct-connected
high output and a second

low output through a 16-dB
pad. The low output is close
to a threshold signal (ap-
proximately 6 dB above re-
ceiver noise with minimum
R) and the pad ensures a
50-Ohm source impedance.

The fabrication method is
identical to that used in the
preamp. The detailed layout
is indicated in Fig. 5. The cir-
cuit board is held into the
mounting-box faceplate by
the panel parts (BNC connec-
tors, SW2, and R1).

HI-TECH MODULES

DIGITAL FREQUENCY SYNTHESIZER
PHASE LOCK LOOP HFO

PHASE
DET

LATCH

I 4
LOOP

ADR
DECODE

CPU BUS

MIXER

XTAL
REF OSC

FILTER
BUFFER/

POST-MIXER l
AMP ouT

THE DFS-1 CAN BE USED AS THE HEART OF A HF SYNTHESIZED
TRANSCEIVER DESIGN OR AS A SECOND VFO FOR EXISTING RIGS

FEATURES:

1) 50 TO 55 MHz TUNING RANGE

2) 100 Hz STEPS

3) STD BUS PLUG BOARD FORMAT

(& x 4.5, 56 PIN EDGE FINGERS )
4) 3.0 Vp—p OUTPUT INTO A 50 OHM LOAD

MODEL DFS-1

WIRED & TESTED S 98.00

ADD § 3.00 P&H

NYS ADDRESSES ADD 7.5%
OTHER MODULES AVAILABLE CALL OR WRITE

Electronic Systems Consultants, Inc.

P.O. Box 1105, Smithtown, N.Y. 11787

(516) 361-8142
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Alignment— Operation

The amplifier is com-
pletely stable without the
shield; leave it off. Start by
setting C1, C3, C4, and C6 at
minimum, C2 mid-range,
and C5 maximum capacity
(note capacitor inset, Fig. 1).
Connect the noise-source
high output to the preamp,
and first trim C4 and C6, fol-
lowed by C1 and C3 for max-
imum output. Next connect
the preamp to the low-noise
output and juggle C1, C2,
and C3 for optimum S/N.
During this final alignment
keep your finger on SW2,
switching the noise source
on and off while making the
adjustments. Considering
the output filter, | found
that not much is lost by leav-
ing C5 at maximum capaci
ty, possibly a 10% gain in-
crease by juggling C4, C5,
and C6. Selectivity will be
degraded if the capacity of
C5 is less than required for
critical coupling.

My preamp measured 26-
dB gain. However, the gain

GLB

Now you can get
in on the fun on
packet radio!

* Feady 10 operate—wired & lested
—LOW COST
o Easy fo learn, easy 10 use
® Built-in packel Modem
= UJsé wilh computers, Terminais,
leletype machines
e RS232 serial intertace— 45 to 9600 baud
= ses both ASCIl and Baudot

« Programmed for hoth AX.25 & VADC at 1200 or 600 baud

will vary depending upon
the characteristics of Q1
and Q2. | have had no prob-
lems with the MRF901. It's a
consistent performer and it
will take a lot of abuse. |
have found inconsistent per-
formance with the Radio
Shack 2N3919s. If your am-
plifier gain is low or if there
is some evidence that the
stage is contributing to the
noise, try another transistor.
As a simple test for this, turn
the noise source off (leave
the cable connected) and
then short the C1-L2 junc-
tion to the mounting-board
foil. The noise should de
crease at least 6 dB.

Some will raise their eye-
brows looking at a bipolar
circuit and an input filter,
but the consequences are
small. | have had no trouble
receiving OSCAR 10 signals,
even with the bird on the
horizon. My antenna is a
home-built four-element
yagi with no cross polari
zation.

PACKET RADIO
GONTHOLI.EH

MODEL PK1

{shown with 14K RAM
and 8K ROM)

» Automatically recognizes protocol of incoming messages

e Dver 60 commands
* Custom call sign aplian

e Slores received messages unil! requested al 3 laler time
« “Block” and transpartent modes lor transterming computer datz

« (perates as an unatiended repeater
e Aclivales teselype motor 1o prinl messages
« Board accepts up to 14K ol RAM

SEE YOU AT
DAYTON

e Can be cusiomized tor LANS amd up to 56K RAM

MODEL PK-1 wired & tested w/4K RAM
Additional memory (up to 14K total)

Manual only—credited with purchase

(add $2.00 for shipping)
RTTY adapter board

Custom cabinet kit—includes on/off
switch, LED pwr indicator, reset button & pwr jack

$149.95
10.00/2K
9.95

17.95
34.95

Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required: + 12 VDC, approx. 200 ma.
Contact GLB for additional info and available options.

We ofler a complete line of transmitters and receivers, sirips,
preselector preamps, CWID'ers & synthesizers for amateur & commercial use
Request our FREE catalog. MC & Visa weicome.

GLB ELECTRONlCS

S 36 Rz
i |

" A
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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!

. 159.00 149*%
20.00
39.00
20.00
99.50
47.50
96.50 89%
96.50 B89%

PS-740 Internal power supply.....
*EX-241 Marker unit
*EX-242 FM unit..
*EX-243 £Iectrumc heyer unit..
*FL-45 500 Hz CW filter (1st IF)..
*FL-54 270 Hz CW filter (1st 1FL. e
*FL-52A 500 Hz CW filter (2nd IF)
*FL-53A 250 Hz CW filter (2nd IF)
*FL-44A SSB filter (2nd IF) 159.00 144%
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount 19.50
*Options also for 1C-745 listed below

IC-730 8-band 200w PEP xcvr w/mic $829.00 569%
FL-30 SSB filter (passband tuning) 59.50

Regular SALE
45.00

Options - continued
CF-1 Cooling fan for PS-15........ :
EX-310 Voice synth for 751, R-71A  39.95
SP-3 External base station speaker ... 4950
Speaker/Phone patch - specify radio 139.00 129%
BC-10A Memory back-up .
EX-2 Relay box with marker
AT-100 100w 8-band automatic ant tuner
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 2or4-pin ~ 5.50
GC-4 World clock 99.95 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 option 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%

349.00 314%

FL-44A SSB filter (2nd IF)
FL-45 500 Hz CW filter
EX-195 Marker unit
EX-202 LDA interface; 730/2KL/AH-1
EX-203 150 Hz CW audio filter
EX-205 Transverter switching unit
SM-5 8-pin electret desk microphone
HM-10 Scanning mobile microphone
MB-5 Mobile mount

IC-720A 9-band xcvr/.1-30 MHz rcvr §
FL-32 500 Hz CW filter
FL-34 5.2 kHz AM filter
SM-5 8-pin electret desk microphone
MB-5 Mabile mount

IC-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 789%

PS-35 Internal power supply

CFJ-455K5 2.8 kHz wide SSB filter

HM-12 Hand microphone

SM-6 Desk microphone ............
*See IC-740 list above for other o

PS-15 external power supply 149.00 134%

159.00 144% CF-1 Cooling fan for PS-15......

59.50
39.00
27130
39.00
29.00
39.00
39.50
19.50
1349.00 869*
99.50
4350
39.00
19.50

PS-35 Internal power supply
PS-15 20A power supply
CF-1 Cooling fan for PS-15

AG-35 Mast mounted preamp
PS-25 Internal power supply

o001 | T2 \ieenal power: supply

4.00
39.50
39.00

ptions (*)

SM-6 Desk microphone
EX-310 Voice sythesizer

EX-144 PS-15/CF-1 fan adaptor
AG-25 Mast mtd. GaSFET preamp
IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 989%

EX-144 PS-15/CF-1 fan adaptor
IC-271A 25w 2m FM/S5B/CW xcwr...

AG-20/EX-338 2m preamplifier . ...
IC-471A 25w 430-450 SSB/CW/FM xcvr  799.00 699%
AG-1 Mast mounted 15dB preamp 85.00

15-32 CommSpec encode/decoder ...
UT-15 Encoder/decoder interface. ..
UT-158 UT-15S w/TS-32 installed ....

45.00
6.50
84.95

160.00 144%
145.00 134*
45.00
6.50
84.95
699.00 619*
99.00 89*
56.95

99.00 89%

Common accessories for 271A/H and 471A/H

39.00
39.95
59.95
12.50
79.95

IC-751 9-band xcvr/.1-30 MHz revr $1399.00 1199

... 160,00 144
99.50
48.50
96.50
96.50
31.50
46.50
39.50
39.00
56.00
35.00
19.50

Regular SALE

$149.00 134%

6.50

PS-35 Internal power supply....
FL-32 500 Hz CW filter (1st IF).....
FL-63 250 Hz CW filter (1st IF)
FL-52A 500 Hz CW filter (2nd IF)...
FL-53A 250 Hz CW filter (2nd IF)...
FL-33 AM fiiter
FL-70 2.8 Khz wide SSB filter
HM-12 Hand microphone
SM-6 Desk microphone
CR-64 High stability reference xtal
RC-10 External frequency controller
MB-18 Mobile mount
Options: 720/730/740/745/751

Splﬁ 20A external power supply

EX-144 Adaptor for CF-1/PS-15..

Egﬂ
39“

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIGC SUPPLY

VHF/UHF mobile multi-modes
IC-290H 25w 2m SSB/FM xcvr, TTP mic 549.00 489%°
IC-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
IC-27A Compact 25w 2m FMw/TTP mic 369.00 329%
IC-27H Compact 45w 2m FMw/TTP mic 4095.00 369%
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.... 499.00 449%
ML-12 10w amplifier 339.00 299%

6ém portable Regular SALE

IC-505 3/10w 6m port. SSB/CW xcvr $449.00 399%
BP-10 Internal Nicad battery pack 7950
BP-15 AC charger.....ccovvvvenese. 1250
EX-248 FMunit......coouven. 4950
LC-10 Leather case :
SP-4 Remote speaker

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 349.00 299*
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 800mah/8.4V Nicad Pak - use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 69.00
BC-60 6-position gang charger, all batts SALE 359.95
BC-16U Wall charger for BP7/BPS ............ 10.00
LC-11 Vinyl case 17.95
LC-14 Vinyl case for DIx using BP-7/8......... 17.95
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.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 29.50
BP-4 Alkaline battery case 12.50
BP-5 425mah/10.8V Nicad Pak - 49.50
CA-2 Telescoping 2m antenna.. e 0N
CA-5 5/8-wave telescoping 2m antenna . 18.95
FA-2 Extra 2m flexible antenna.. 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.. 9.50
DC-1 DC operation pak for standard models 17.50
LC-2AT Leather case for standard models..... 34.95
RB-1 Vinyl waterproof radio bag ............... 30.00
HH-SS Handheld shoulder strap ............... 1495
HM-9 Speaker microphone 34.50
HS10 Boom microphone/headset... 19.50

HS-10SA Vox unit for HS-10 & Deluxe nnly 19.50

HS-10SB PTT unit for HS-10... 19.50
ML-1 2m 2.3w 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

Shortwave receivers Regular SME

R-71A 100 Khz-30 Mhz digital receiver 3?5‘3 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, 7208 112.50
FL-44A SSB filter (2nd IF) 159.00 144%
FL-63 250 Hz CW filter (1st IF) 48.50
SP-3 External speaker :
CK-70 (EX-299) 12v DC option
MB-12 Mobile mount

use BC35

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 Melro Area)

1-800-242-5195
R)
Inc.

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

Oulside 1-800-321-3594

Ohio

“When You Buy, Say 73"

ORLANDO, Fla. 32803
621 Commonwealth Ave.

Phone (305) 894-3238
Fla. WATS 1-800-432-9424

putside 1.800-327-1917

1898 Drew Street
Phone (B13) 461-426/
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106
1072 N. Rancho Drive

Phone (702) 64/-3114
No In-State WATS

Nevads 1-800-634-6227 0

Associate Store

CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

°=1-800-621-5802
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Spenser Whipple, Jr.
c/o73

In April of 1984, we pre-
sented (or at least tried to
present) the story of Ish-
mod’s Journal. As though
still troubled by some un-
seen force, the story ran

afoul of production prob-
lems and was abruptly

abbreviated in its presenta-
tion. It was to be con-
tinuedonasub-

sequent

Ishmod’s Journal

What really happened on that lonely, uncharted rock?
And what was the eerie glow?

page, and to this day some
of us don’t know what hap-
pened.

Last April, when we saw
the printer’s proofs we were
dumbfounded. Concern
and curiosity turned into
rage; fingers were pointed,
the telephones were glued
to our ears. We had no time
to lay out the issue again,
and besides, we couldn’t find
the missing galleys. Then

there was the prob-
lem with the
errant

reference to a nonexistent
page. Typesetting had a
mysterious glitch that wiped
out not only the Ishmod file
but also our on-line author
information. The hard copy
provided by author Spenser
Whipple was not in the
folder, and Whipple was out
of the country again.

We swallowed hard and
figured we could recon-
struct the missing material
and get it into an upcoming
issue. Well, it’s taken a year.
Like the journal itself, the
telling of this story also

seems to invite the unex-

pected and unex-
plained. We hope
that with this ef-
fort Ishmod'’s story

and its impact on
mankind will be at

last understood. The

story begins with the
last {and unfinished)
sentence on page 65 of
the April, 1984, issue, —
Eds.

he rocks of the island ex-
hibited the incredible
capacity to alter the infun-
dibuliform...l'll try to ex-
plain.
Once the five DXpedition-
ers left the calm water of
Chatrapur on the morning of

June 25, their main task was
to convince the captain of
the chartered boat to follow
Ishmod’s directions. The
captain had sailed these
waters for nearly 40 years
and couldn’t accept the fact
that there was any piece of
land waiting at the coordi-
nates on the crude map laid
out before him. Still, Ishmod
and the others had managed
to scrape together the fare
that had been settled on
after considerable haggling.
The captain would indulge
their foolish pursuit because
he was being paid to do so.
The day loomed bright and
promising. Ishmod double-
checked his fixes and as-
sured the captain that they
were on course.

Once underway and clear
of the rocks and shoals near
land, a battery-powered all-
band portable radio was un-
packed. If they were going
to spend a week on the air,
they hoped band conditions
would be optimum. The odd
thing was that the longer
they traveled, the stronger
band conditions seemed to
get—not just the lower fre-
quencies but across the en-
tire spectrum. No matter
where they tuned there was
activity, and all this on a
short telescoping whip. They



figured they were in for
some great operating. Little
did they know what they
really had waiting for them.

Ishmod figured that they
would make land about
noon. At 11:30 Dinpoor and
Navi began to scan the hori-
zon with borrowed binocu-
lars. By 12:30, all were a
little worried. And then they
saw it; in fact, they had al-
most rammed it. Ishmod
and the others were all
pointing. The captain
cursed, jammed the boat’s
throttle into reverse, and
flicked at his stubble, una-
ble to believe what he saw.

They made their ap-
proach on the southern or
leeward side and glided up
to an uncharted, solid-rock
island in the Bay of Bengal.
They scrambled up the
rocks with a whoop. Ishmod
took four sightings on the
stable footing, made his cal-
culations, and proclaimed
their triumph. The captain
velled to them to get their
gear unloaded so he could
get back before dark. Ish-
mod went over a copy of the
chart with the captain while
the others carried their
equipment and supplies
ashore. The captain told
them to be ready one week
from the day. If the weath-
er was bad, he’d be there
the following day. Soon,
Ishmod, Putra, Hator, Din-
poor, and Navi were quite
alone.

Using his crude map, Ish-
mod began to walk the is-
land, his friends chattering
along behind him. They all
thought they’d check out
their new home before set-
ting up the two base camps
at the extreme ends of the
kilometer-long monolith.
There appeared to be no
vegetation except for the
marine growth near the
water’s edge, and there was
little of that. Although it
would matter a great deal
later on, no one seemed to
notice the lack of fish, crabs,
or barnacles near the shore.
Luckily, they had planned
for the worst and had

“When You Buy, Say 73"

brought along plenty of
fresh water.

There were several things
about the island that struck
Ishmod as odd, yet in his en-
thusiasm he had brushed
them aside. The island ap-
peared to be solid rock,
worn smooth, he supposed,
by the action of water and
the grains of sand sus-
pended in it. There were
some rather curious depres-
sions at about the midpoint
of the island, trailing off to
the water in the north. The
rock of which the island was
composed had a definite
metallic sheen when the sun
struck it just right. In fact, as
they walked, the island
seemed to blend into the
surrounding water, which
perhaps could have ac-
counted for the island’s lack
of visibility. According to
the oceanographic refer-
ence he’'d carried with him,
they had arrived at nearly
high tide and still had about
a meter and a half between
their feet and the water. Un-
less there were to be a storm
they’d be dry, he thought.

It took about two hours to
make their way around the
entire island and return to
where they’d left their sup-
plies and radio equipment.
Navi turned on the portable
radio again to check condi-
tions. The bands seemed
strangely quiet now. The
only signal he could copy at
all was a maritime mobile.
The freighter was about
1000 miles off the western
coast of South America on
its way to Easter Island.

They divided up the radio
equipment, wire antennas,
tents, sleeping bags, and
food and water. Dinpoor
and Navi would set up the
40- and 80-meter station at
camp1 at the east end of the
island. Hator and Putra
would set up the 20-meter
station at camp 2 on the
west end. Ishmod planned
on rotating between the two
as needed, although he
would sleep in Hator’s large
tent. Setting up the camps
did not go well. Dragging the

Quick charge cordless

soldering iron. Up to 125

electronics joints per
charge. Total recharge
in less than 4 hours.
Isolated tip design. One
of more than 2 dozen
ISO-TIP and ORYX irons
available. Write for free
catalog and name of
nearest distributor.

on

Cordless
Soldering

No. 7700
QUICK CHARGE
Cordless
Soldering lron

0):90.9

WAHL CLIPPER CORPORATION
Sterling, lllinois 61081 = (8135) 625-6525

gasoline-powered genera-
tors to opposite ends of the
island was very difficult and
many trips had to be made.
The tent pegs were worth-
less. They couldn’t be driven
into solid rock. Finally, by
using some of their supplies
stacked at the corners of the
tents, they managed to at
least make some shelter.

It was very dark before
they could stop to have
some supper and talk about
the beginning of their adven-
ture. With the gasoline gen-
erator running in the
background and with the
light of a single camp lan-
tern, the five decided to
tune the bands just once be-
fore splitting up and getting
some sleep. They turned on
the Hammarlund HQ-170
they’d been lent from the ra-
dio club at the university
and began to scan across the
75-meter band.

While their modest an-
tenna consisted only of a di-

pole suspended about 4
meters above the island’s
surface by primitive wooden
tripods, they had expected
more than the dead quiet
that greeted them. Navi
went out to check the
ground connection to the
length of copper wire they’'d
thrown into the water. He
tightened the wing nut an-
other half turn and started
back to the tent. Off to the
north he thought he could
detect a faint silvery glow,
but it seemed to fade the
longer he looked at it.

Back inside the tent, as
Putra slowly rotated the
main tuning dial, they heard
first one voice and then an-
other answering; both were
speaking in what sounded
like Slavic. Then almost to-
gether they realized that the
voices they heard seemed
not to be coming from the
speaker in the tent but from

Continued on page 225
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James Yex WB3CQA
PO Box 566
lrwin PA 15642

Don the Dayton Hat-tenna

Put a cap on your communication problems
with a rubber duck that’s heads above the rest.

Ynur HT and mine prob-
ably have a few things
in common. For one, there
is the belt clip, either on the
HT or its leather case. Its
purpose, of course, is to
leave your hands free for
more important things like
scrounging through goodies
at a hamfest or when using
a speaker-mike. Very con-
venient.

Another common item is
the ever-present rubber
ducky. Its compact design
is a natural for the HT. With
the HT on your belt, how-
ever, the antenna location

can make it very difficult to
hear others and be heard
yourself. Very INconve-
nient! Many of us have uti-
lized the popular Statue-of-
Liberty mode of operation
in a last ditch effort to pull
in that weak signal or make
ourselves heard on that dis-
tant repeater.

A couple of years ago,
while at the Dayton Ham-
vention, the need for a prac-
tical solution to this prob-
lem became quite apparent.
Ed WB3LHG, my good friend
and co-hatcher of strange
ideas, had fabricated a

Photo A. WB3LHC putting a Hat-tenna through its paces.
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quarter-wave whip using
stainless steel wire and a
BNC connector. When used
on the hand-held it was very
effective both as an an-
tenna and as a means of
clearing a path through the
crowded aisles. (If you've
ever taken a stroll through
the Hara Arena during the
hamfest, you'll get my
point!)

During an exchange of
ideas, we saw a few people
wearing hardhats, presum-
ably to protect them from
the sun or rain—it has been
known to rain at Dayton!
These were similar to the
safety hats worn by con-
struction workers except for
one important difference.

On top of the hat, seeming
to tower above everyone
and everything, was a rubber
ducky! A great idea, but we
decided it might be a little
too uncomfortable. Be-
sides, | didn’t think hardhats
were too easy to come by.

The logical alternative
was to change from a hard-
hat to a soft cap, and after
a little experimenting, | went
ahead with that.

| found that the antenna
could be supported easily
by using brass shim stock as
a base to which could be
soldered a BNC connector.
This also served as an effec-
tive ground plane. Punching
a 3/8” hole where the two

Photo B. Strips of shim stock before attachment of the
BNC connector. Hat size will determine the length of the
strips.



Photo C. Connector and strip assembly ready to be placed
inside of the hat. Be sure the coax can reach at least to waist
level.

: \\ ’
\\\ |
B & W TN

Photo D. Fitting the shim stock under the lining of the hat. A
piece of fabric or cloth tape can be placed over the exposed

strips form an X provided
access to the center con-
ductor. The cable | used is
RG-174. It's more flexible
than heavier cable, and its
small size makes it perfect
for this application.

when installing the ground
plane/connector assembly
inside the hat. By carefully
cutting the lining with a ra-
zor, the shim stock can be
inserted behind the lining of
the hat. Determine where

dred.

come through the top of the
hat, and cut a small, neat
hole accordingly. The coax
is also fed through the lin-
ing to the rear of the hat
where it exits to drop down

up inside the hat when not
In use.

Comparisons between
the Hat-tenna and rubber
duckies mounted on the HT
show a noticeable improve-

Some patience is needed the BNC connector will

Your Ham Tube
Headquarte

DED
TUBES BOUGHT, SOLD AND TRA
SAVE $55—HIGH $5$ FOR YOUR TUBES

Call Toll Free 800-221-0860
Tubes

L s SHES00 FA0 .. &l $10.00
FOOOE . - o aiesisraiss B.00 TTIBAL. . B vcivin 27.50
" £ LY A B BOOD BI2Z. .. 0. . 110.00
40X2508.......... BS00 BI8B.3 5 ceain v 12.50
OPE e v s s i a i 4250 B8 T i e s 82.50
OVEA s e 1200 B8 ... ais s s 26.50
B3, st oy 0D 8873 . . 175.00
GIABES - -iovs sinen i ) BB e T e aae 195.00
I T oy 425 BT 2 e B oinin 5a 495.00
68838 Do e . & s e 12.50

Semiconductors
MRF 245/SD1416.$30.00 MRFG644 ....... $23.95
MRF 454 .. ....... 1895 SDI108S .0 ... 19.95
MRF 455.......:. 1395 2N3085 ..C.... ... 75

SHNBUBE % 12.50
RF Connectors

PL268 b vaivii e 10/$495 M358..........2.50 ea.
L s L e S e 10/895 M359.......... 1.75 ea.
UG175/176......10/1.60 Type "N" Twist on
UG255/u. .. .... 250 ea. (RGBM)....... $4.75 ea.
UG273/u. ...... 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

Phone (718) 646-6300
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to your HT; it can be coiled ment in performance.

THE EXERCISER

IS ALL YOU EVER NEED FOR
EFFECTIVE BATTERY MANAGEMENT

ARE YOU EXPERIENCING BATTERY PROBLEMS WITH YOUR PORTA-
BLE RADIOS?

DO YOU REPLACE YOUR BATTERIES IN LESS THAN 3 YEARS?
DO YOU CHARGE YOUR BATTERIES EVERY DAY?

DO YOU LET YOUR RADIO GO DEAD BEFORE RECHARGING?

IF YOU ANSWERED ‘YES' TO ANY OR ALL OF THE ABOVE QUES
TIONS, YOU NEED THE BATTERY EXERCISER.

REGULAR EXERCISING OF YOUR BATTERIES EXTENDS
THEIR LIFE, PREVENTS EXCESSIVE CAPACITY LOSS FROM
OVERCHARGING, AND REMOVES THE MEMORY EFFECT.

The EXERCISER fits inside your charger (only 3 solder connections raquired). Sim-
ply press a button and the EXERCISER will discharge your battery down to the
recommended voltage, then automatically turn on your charger and recharge your
battery 1o full efficiency, without any affort on your part.

ONLY $22.95

FOR MORE INFORMATION WRITE OR CALL

DEISENROTH MANUFACTURING

575 Montgomery Pike

S. Williamsport, PA 17701
PHONE 717-322-3311
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CO-AX CABLE: RG-122/U, RG-58AJ/U, mini BX.

' *UP YOUR ERP—

For HT owners operating inside a vehicle and want-
ing increased T/R range, RF PRODUCTS has the low
cost solution.

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS BNC magnet mount. Install the
magnet mount on the roof top and connect the BNC
co-ax connector.

The magnet mount (part no. 199-445) has 10 feet of
small (5/32") co-ax with BNC conector attached.
PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fla.
residents add 5% tax, for air UPS add $3.25
The RF PRODUCTS Magnat Mounts are one of the few mounts available that can be repaired
should the co-ax cable be damaged. The large surface area capacitance disc provides proper

ground plane coupling for 1/4 and 5/8 wavelength VHF and UHF antennas.
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO-AX TYPES.

ANTENNA CONNECTORS: BNC, TNC, 1 1/8" (MOT.), 5/16-24 STUD, 3/8-24 SOCKET.
TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

MAGNET MOUNTS

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775

NEMAL ELECTRONICS INTL., INC.

your one stop coax supplier!

i 8 W smu.m CONTROL CABLE

STYPES AVAILABLE! NEW”' Lowest LussJ
AVAILABLE IN Wb, b= ot TYPE4 TYPES
Generyl Parpmned SR Tetwrogl) 1 !51. B G WY - BCED I 1-:...41 =i
250.500-1000 ,, T" I -ReAuswt T ESAUNE o acoamey oo Pild Logper harie
FT.ROLLS Loppes Beaet. e ComwBad 192 e gt 1@ 17 Gasge
ORBY la 15Conge ie f;f::_":'. 1@ 11 Lauge 1@ |Bhnge i@ |1 Cage
THE FOOT S@ 22 Lmage 18 DCamge @ (Elauge i@ 20 Gasgr Shwited at
1@ IDLauge T e o 18 T2 Thipidng bt Tinmes Cogiper
f ';r*H!I-H{ ikt 1'-r=nn:-;:|-|:;| Shariged pla lwned Lappe ity Wire
- — Tnrpa Copper Degits W Tenned Capipe- [egir Wen g 1T Gauge eiges
- - [raen Wore m -.-.',f' Shadod Dewen Wre 1@ 12 Gaupr Shiped i Termma Capepe
. Lﬁw Pl phiss Temmt) (oo [hasn Wie
————— [isgn 'ﬂ.lr; Dopem Worw
——— r
Desigreed tor eany,
proiding the > FT FT FT FT FT
mguirad cahles 1o
most earth slation W L tor 1000 V'Y pricing
B Ui by
all in & diiset (nly Wemal aolters the gquality construction RGS8/U copper shielding made 1o mil spec JANCAT
burial |acksd

HARDLINE
Two styles, two sizes for all installation needs

= Aluminum Outer Conductor with Polyethylene Jacket

1/2 Inch loss 48 dBADO . @ 30 MHz
J.68 dg/100 1. @ 1000 MHz

28 dBAD0 . @ 30 MHz
2 54 dB/100 1, @ 1000 MHz ..... .B3.25M.

« Corrugated Copper Outer Conductor with Polyethylene
Jacket

/2 Inch loss .38 dB/100 N @ 30 MHz
(FLC12-50J) 2.78 dB/100 N. g 1000 MHz

7/8 inch loss .13 dB/100 ft. @ 30 MHz
(FLG1Z2-78J) 1.3 dB/100 ft. & 1000 MHz ..

COMPARE RG 213 1.25 dB/100 @ 30 MH:z
8.5 dB8/100 @ 1000 MH:z !

HARDLINE CONNECTORS

1/2 inch aluminum UHF M/F $19.00 Type N M/F $22.00
718 inch aluminum UHF M/F $49.00 Type N M/F $49.00

172 inch copper UHF M/F $22.00 Type N M/F $22.00
7/8 inch copper UHF M/F $49.00 Type N M/F $49.00

shmi
— $6.00 per 100 .
Connectors — $3.00 per order.

Orders under 520 add 32 additional plus shipping.
Charge card — orders over 530 only.
COD add $2.00. Florida Residenis add 5%.

$1.25/1.
f/8 Inch loss

$1.59/1

$3.92M

FACTORY AUTHORIZED DISTRIBUTOR
AMPHENOL, CABLEWAVE, COLUMBIA, KINGS
BLONDER-TONGUE, TYTON, B&K

« COAXIAL CABLE

« MULTICONDUCTOR CABLE
» CONNECTORS-ADAPTERS
* HARDLINE

SMATV PRODUCTS
COAX-SEAL

COMPUTER CABLE
CRIMP TOOLS

» FIELD STRENGTH METER
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12240 N.E. 14th Ave.
No. Miami, FL 33161
Telephone: (305) 893-3924

1d-Qauge conductors, linned COpperdfam wires, and a true direct bunal polyéthylene jachel

COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC
RG-B/U 96% shield Mil Spec............ ($29.00/100) or 31¢M.

RG11U 96% shield 75 ohm mil spec..... e atim,
RG-558/U double shield (RG-58 size) 50 ohm .. 4541,
RG5BU mil spec 96% shield ............ {$1l] nmmz or 1141,
RGE2A/U 965 shield mil spec 93 ohm .. 12¢%/ft.
RG174/U min. 50 2 mil spec..... 10811
RG213 noncontaminating 96% shield mil spec .. 3651
RG214/U double silver shield 50 ohm 51.65/M
RGZ214/U tinned copper 65¢/1
RG217/U double shield 5012 5/8" 0D 8581

LOW LOSS FOAM Dll-é.l-.ECTHIC

RG-8X (Mini 8) 95% shield ($15.00/100) or 17%M
RGBU 80% shield ($19.00/100) or 22¢/1t

RG-8/U 97% shield 11 gu. (eq Belden B214) 141t
RGSBU 80% shield .. o7
RG5BU 95% shield 10%M
RG59/U 100% foil shield TV type 108/
RG59/U 70% copper shield 09/
HEAVY DUTY ROTOR CABLE 2-16 ga 6-20 ga Jor/
Rotor cable 2-18 ga 6-22 ga Poly bunal Jki 19¢/11

Complete line of multiconductor cables available

CONNECTORS MADE IN USA

Amphenol PL 259 O
PL-259 andfor SO-239 65 ea or 105599
Double Male Connector $1.79
PL-258 Double Femnale Connector Gt
PL-258 Silver-Teflon Kings $1.59 ea
Reducer UG-175 or 176 22¢ ¢ 10/S2 00
UG-255 (PL-259 1o BNC) 2 95
Ebow (M359) UHF Elbow $1.79
F33A [TV type) 24t or 10/52 00
UG 21 DU Type N Male for RGB. Amphenol £3 00
UG-B88C/U BNC Maie for RG-58, Amphenol $1.25
UG 273 BNC-PL259 Amphenol $3.00
3/16 inch Mike Plug for Collins etz (cutoff) $1.25

ship

Cable — $3.00 per 100 1.

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 Residenits add 5%.

IN STOCK
— OVER 500 ITEMS —
COMPLETE LINES

———

| Interface Board With DTMF Decoder

FULL-FEATURED

REPEATER CONTROLLER
FOR USE WITH VIC-20 or C-64

Program On Auto-Start Cartridge
100% Machine Language
Completely Programmable
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WITH PRIVATE PATCH 1l 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
busy — 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 Joss 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 favorite commercial simplex patch”?

FORGET AMATEUR GRADE SAMPLING AND STEP UP TO A
COMMERCIAL GRADE PATCH. PRIVATE PATCH II!

d ¥ F 8 ¥ i s
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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 of
someone) * Three/six minute “time-out” timer is resettable from the
mobile * Modular phone jack and seven foot cord * Available in
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
Milwaukee W1, Wicklife O Anaheim CA, Burlingame CA,
Ortando Fl. Claarwaler FL Cakiagngd CA, Phoenix AL
Las Vegas NV San Diego CA, Van Nuys CA

MIKES ELECTRONICS
FL Lauderdale, Miami FL

N&G DISTRIBUTING CORP.
Miami FL

CAA ROBERTS INC HENRY ARADIO FPACE ENGINEERING
Torrance CA Los A Ca, Ansghesm CA Tucson AZ
COLES mmm‘rmns Butler MO THE HAM SHACK
San Anlonio TX JUNS ELECTRONICS Evanaville IN
ERICKSON COMMUNICATIONS Culver City CA, Rano NV CANADA:
Chicago IL MIAMI RADIO CENTER CORP DOLLARD ELECTRONICS

Miarmi FL. vancouver BC

CONNECT
SYSTEMS
INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373-6803



Joseph ). Carr K41PV
5440 South 8th Road
Arlington VA 22204

Zounds! Grounds!

Here are the down-to-earth details you need
to install a perfect ground system.

Everv book on longwire
or vertical antennas
stresses the need for a
good ground. If you have
ever tried to make an end-
fed longwire work without
a good ground, then you
understand why it is so im-
portant. We are also told in
countless books and arti-
cles that a good ground is
necessary to prevent TVI
and protect against light-
ning. What is left unsaid,
perhaps assumed to be
universal common knowl-
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Fig. 1. An ungood ground.
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Fig. 2(a). The best ground.
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edge, is what constitutes a
“good” ground. More perti-
nent to most amateurs, per-
haps, is how do we obtain a
good ground? For most am-
ateurs, the answer is easy
to achieve.

What Is Not Adequate?

One way of defining an
adequate ground is to de-
scribe situations that are
not adequate. Some ama-
teurs try to use the third-
wire ground of the ac pow-
er line serving their shack
as an rf ground. After all, it
is grounded, isn't it? Well,
that depends on what we
mean by grounded. That
third wire in the power sys-
tem may be many wave-
lengths from the point
where it is connected to
earth ground. To dc and
low-frequency ac (e.g., 60
Hz), such a wire is, indeed,
low resistance. But to rf,
such a long ground wire is a
high impedance, so it may
be no ground at all!

- BRAID

Fig. 2(b). Three ground rods
connected in parallel.

30 73 for Radio Amateurs = April, 1985

In addition to high im-
pedance, there is also the
possibility that wire and
screw-terminal connec-
tions in the system are cor-
roded. Unfortunately, cor-
roded connections are of-
ten electrically nonlinear,
and that can produce har-
monics (TVI!). The power
main, therefore, is not
good for rf use.

Another form of ungood
ground is shown in Fig. 1. |
know an amateur who used
a 4-foot ground rod driven
only halfway into the soil
outside his window, Thus,
only 2 feet of rod were
buried. There are at least
two problems with this sys-
tem. First, the ground rod
was buried only halfway in-
to the earth. Second, the
darn ground rod was too

CIRCULAR
TREMC H -

by JL |ll1‘
.
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= B GROUND ROD
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Fig. 3. A method for improv-
ing ground-rod effective-
ness in very dry or sandy
soil.

short in the first place. The
4-foot size is always too
short, and a 6-foot rod is
considered marginal. The
best is the 8-foot size, driv-
en into the ground so that
only 4 to 6 inches show, as
seen in Fig. 2(a).

The wire lead between
your equipment and the
buried ground rod should
be low inductance. For this
reason, small-diameter
wire is not suitable. Per-
haps best is braid wire, or,
it braid is too expensive,
use the shield from a
length ot heavy coax (e.g.,
RG-8 or RG-11). In either
event, the wire between
the equipment and the
ground should be as short
as possible.

The electrical connec-
tion between the ground
rod and the wire must be
competent both electrical-
ly and mechanically. It
should go without saying
that a good electrical con-
nection is first a good me-
chanical connection. For
this reason, | prefer to both
sweat-solder the braid and
clamp it to the ground rod.
The clamps that come on
the ground rod are margin-
al, so | use the kind that
electricians use. The big
problem with the regular
clamps is that they are
fastened with only a slot-
head screw, and they tend
to work loose after a while.

The main idea in build-
ing a good ground system



is to reduce the impedance
as much as possible. The
resistive component of this
impedance is mostly the
resistance between the
ground rod and the earth.
Therefore, the biggest im-
provement comes from in-
creasing the surface area
of the ground rod that is in
contact with the earth. This
is the main reason why we
want the ground rod to be
driven in all the way and its
length to be 8 feet.

A way to increase the sur-
face area in contact with
the earth is to use more
than one ground rod. Fig.
2(b) shows three ground
rods connected in parallel;
| have seen as many as six
in one system. A method
shown in a book on light-
ning protection uses five
arranged with four on the
corners of a square and
one in the center of the
square.

The 8-foot ground-rod
length assumes a reason-
ably moist soil (even
though the surface may be
dry). If the soil is very dry
or if it is sandy, then some
other tactic will be neces-
sary. A method advocated
for many decades in ARRL
and other amateur publica-
tions is shown in Fig. 3. The
idea is to dig a 6- to 8-inch-
deep trench around the
ground rod at a radius of 1
foot or so. The trench is
filled with a chemical such
as copper sulphate and
re-covered. The chemical
leaches into the soil and
reduces its electrical resis-
tance. The chemical must
be renewed every several
years.

Another high-surface-ar-
ea, low-resistance ground
is shown in Fig. 4. Here we
see a T1-inch-diameter (or
larger) copper plumbing
pipe used as a ground rod.
These pipes normally
come in 8-foot and 10-foot
lengths. Unfortunately,
copper pipes do not sur-
vive the pounding required
to drive them into the
earth. Ordinary ground
rods are not actually all

-—I" COPPER PIPE

\l |/

)

Fig. 4. Copper pipe used as
a ground rod.

copper, but are steel with a
copper coating on the out-
side to reduce the rf resis-
tance. The well-known
“skin effect” makes the rf
current flow only in or near
this low-resistance copper
coating, and very little
flows in the steel core. The
steel core, then, can be
used for strength.

The 1-inch (or larger)
copper pipe will yield
greater surface area in con-
tact with the earth (and if
we do it right, even the in-
side will be in contact with
the earth) and so should
vield a lower-resistance
ground. The problem is,
however, that the copper
pipe is not strong enough
to be driven into the
ground.

Two people gave me
ideas concerning this prob-
lem. One was a man at our
church who said he used to
use a garden hose and wa-
ter pressure to drive the
pipe into the earth, as
shown in Fig. 5(a). The end
of the pipe is beveled
slightly, and then the water
hose nozzle is inserted into
the upper end. This con-
nection must be held tight-
ly by hand in order to build
up water pressure in the
pipe. By applying a down-
ward mechanical pressure
on the pipe while the wa-
ter is applying its pressure
to drive soil out from under
the beveled point, the pipe
will sink into the earth
rather easily.

During the period when |

*———— GARDEN HOSE

e NOZ ILE

*— | * COPPER PIPE

A

WATER

Fig. 5(a). One method of
driving copper pipe into the
earth.

was writing a monthly col-
umn for Worldradio news-
paper, | discussed this
method and used illustra-
tions similar to Figs. 4 and
5(a). A reader wrote in and
told me that he has been
using that method for
many decades of hamming
and has improved on it a
bit. He demonstrated by
drawing the method shown

THREADED
I,/ PIPE END

| =ty
: 1)
e/

=— | * COPPER
PIPE

=%

Fig. 5(b). Improved method
for driving copper pipe into
the earth.

in Fig. 5(b). Here we see a
copper tee connector at
the top end of the ground
pipe. A short (6-inch or s0)
piece of matching copper
pipe is extended out one
end of the tee and capped
to prevent the leakage of
water (sweat-soldering is
probably necessary). The

]

INSULATOR
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[ E GROUND ROOD
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Fig. 7. Wire mesh ground system.
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Fig. 8(a). Block diagram of my station.

other end of the tee also
has a short piece of match-
ing copper pipe, but this
one is uncapped in order to
accept the hose. The pur-
pose of this method is to
use the short pieces of pipe
from the tee as handles to
apply the downward force
necessary to drive the cop-
per pipe into the earth.

An alternative method
shown by my correspon-
dent is shown in Fig. 5(b) as
an inset. It seems that
plumbing supply and hard-
ware stores sell faucet nip-
ples that can be sweated
onto the end of the cop-
per extension piece. This
would allow you to direct-
ly connect an ordinary gar-
den hose (with the regular
nozzle removed), thus
making the job a lot less
messy.

If you use a real faucet
instead of just the thread-
ed nipple as my correspon-
dent suggested, then you
would have a means of eas-
ily turning the water on and
off. The assembly would
look a little weird, but it
would get the job done!

The ham who wrote to
me at Worldradio sent a
couple of Polaroid pictures
of him using his rig, but
they were of too poor qual-
ity to even attempt repro-
duction in the magazine.
From the pictures, though,
it appears that he used the
faucet method. The thread-
ing on the faucet matches
the threading on the hose
coupling (after the nozzle
is removed!), so the hose
will be easy to attach. After
the pipe is sunk into the

ground, remove the tee
coupling and save it for an-
other day.

A vertical is another an-
tenna that requires a good
low-impedance ground. All
too many people who at-
tempt to ground-mount a
vertical antenna will use
the mounting pipe as a
ground; that’s a no-no. That
pipe is usually only 2 or 3
feet long and is not a very
good ground (galvanized
steel).

Fig. 6 shows a method
for grounding a vertical.
Adjacent to the antenna is
an 8-foot ground rod which
is connected to the ground
terminal of the vertical
through a short piece of
braid or very heavy wire.
Some people also like to
use resonant quarter-wave-
length radials (2 to 4 per
band, or more) connected
to the ground point. The ra-
dials can be either buried
or above ground (although
on city lots the buried vari-
ety might be safer!). The
radials should be quarter-
wavelength (i.e.,
492/FpHz).

The radials form an arti-
ficial ground plane, or
counterpoise ground, and
so may be used with a vari-
ety of antennas which re-
quire a good ground. Take
the longwire, for example.
An endfed longwire is at
least a quarter wavelength
on the lowest band it
serves. The exact length is
not critical because the
longwire is not resonant.
An antenna tuner (e.g., an
L-section coupler) matches
the high impedance of the

lippin=
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Fig. 8(b). Physical layout of my station.

antenna to the (usually)
low impedance of the
transmission line. Almost
invariably, discussions of
the longwire tell us that a
good ground is needed (of-
ten without discussing
what constitutes a good
ground!). As one who had
tried to operate longwires
in the absence of a good
ground, | can confirm that
fine advice.

Unfortunately, the very
factors which lead us to us-
ing a longwire also prevent
us from obtaining a good
ground for the longwire! A
second-floor ham shack,

for example, almost never
allows a good ground be-

cause the ground line is too
long. Another example is
temporary and/or portable
operation. In these cases,
using two or more resonant
quarter-wavelength radials

will work wonders. When
we first moved into our

home, we had left all of our
money with the real-estate-
settlement attorney, and
none was left for antennas.
| was able to get on 15 me-
ters by mounting a Hus-
tler® mobile antenna and
two radials in a second-
floor window. Only occa-
sionally, when the band
was crowded, was | disap-
pointed with the signal
report.

Fig. 7 shows the ground
system used by an old-
timer | knew many vyears
ago. Abe was originally li-
censed in the 20s when, he
claimed, the ground would
make or break an antenna
system. When he bought
his new house, Abe went
out before the sod was laid

down and constructed the
wire mesh shown in Fig. 7.
The wires were laid down

about 2 feet apart, and
each cross-joint was  sol-

dered with 2%-silver lead-
tin solder. After the wire
mesh was in place, the sod
company buried- it under a
layer of sod grass.

My Ground

A couple years ago, the
shack at K41PV literally be-
came a shack: an 8 X 16’
Leonard shed in the back-
yvard. After the shed was in-
stalled, | set about making
my first ground-floor ham
station. Figs. 8(a) and 8(b)
show the equipment con-
figuration.

My station has the usual
lineup of equipment: trans-
ceiver, kilowatt linear, and
antenna coupler. The cou-
pler, by the way, is a coax-
to-coax type and is used
less for impedance match-
ing than for additional at-
tenuation of harmonics.
The low-pass filter (LPF) be-
tween the transceiver and
linear is used to reduce har-
monics as much as possi-
ble before amplifying them
in the linear. | have seen
some amateurs use a low-
power antenna coupler
(e.g., a Drake MN-4) in this
position.

The physical layout is
shown in Fig. 8(b). The op-
erating desk consists of a
door made into a table,
Along the back edge of the
table is a copper strip.
Sheet copper is specified
by width and weight. The 1
pound/ftZ weight is both
acceptable and easy to
work. Copper flashing used



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.

“When You Buy, Say 73"

advanced
computer
controls, inC. 10816 Northridge Square + Cupertino, CA 95014

*,
o
L

i

1502

.\.1\..,\
i

.|.I"-,L

. 1T Sy

b e
i |
Nl
|
H
AL
S5

F A "Iy
& + "

|. I ! :
P
-".-r ".Ir.. "-'-Ir ? lf;..-l"u R

=l
—
i

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
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Fig. 9(a). Method of bringing the copper flashing outside.

to be available at all con-
struction supply stores, but
aluminum has taken its
place. Copper is now found
at specialty metal distribu-
tors. Each piece of equip-
ment I1s connected to the
copper sheet by short
pieces of braid salvaged
from RG-8 (or RG-11) coaxi-
al cable.

Fig. 9(a) shows how the
copper flashing was then
brought outside. The shed
uses metal skin, which is
loosened by removing
sheet-metal screws. The
copper flashing was passed
under the skin and then

@
DA L Radio Commrunications

both bolted and soldered
to a 1/4-inch copper plate.
Fig. 9(b) shows the detail of
the junction between the

flashing and the copper
plate.

Soldering to this system
can be a bit torturous. |
suppose that an old-fash-
ioned 500-Watt soldering
iron would do the trick. In
my case, however, a 200-
Watt soldering gun was the
biggest available and it
was insufficient. | instead
used a propane torch with
the Bernz-o-matic solder-
ing tip. The solder was sol-
id plumber’s solder with

210 51st 5t. S.W. Canton, Ohio 44706

PRICE LIST—As Long As Supply Lasts!

Telex/H in TH7 DX
o xgai TH3 Jr

2 BDQ Dipole

$397.95 + freight
$174.95 + freight
$289.95 + freight

5 BDQ 5 Band Trap Dipole
AR40 Rotors CDE

CD45 Il

Hustler

Amp Supply

AEX 40-M Vertical

B&W AV 25 Vertical 10/80

KDK

KDK 2033 2M Mobile

SST-200 ET 2M HT
SST-400 ET 440 HT
SantecST 142 HT

10A-25-60 Mhz 10W .
50A-25-60 Mhz 50W
500A-25-60 Mhz 500W
1000A-25-60 Mhz 1000W
25B-50-125 Mhz 25W
500C-100-250 Mhz 500W
5000H-2-30 Mhz 5000W

(216) 484-3353 Shipping prepaid USA
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Fig. 9(b). Details of the flashing and copper plate junction.

paste flux. Warning: use on-
ly solid solder with resin
paste or a heavy grade of
resin-core solder. Some
plumber’s solder or paste is
acid based, and that is a su-
per no-no! Acid-core sol-
der, or acid-based solder-
ing flux, will corrode the
foints.

The connection to
ground consists of one
8-foot ground rod and four
6-foot ground rods driven
(with two weekends of hard
work) into hard Virginia
red-clay soil. These rods
are connected in parallel
with each other at the
1/4-inch copper plate.
Again, very short leads are
used.

The term “very short”
keeps popping up when
discussing ground systems.
Just what does ““very short”
mean? Is something which
s very short at 80 meters
also very short at 10 me-
ters? Not necessarily, be-
cause very short is a rela-
tive term comparing a wire
length to wavelength. In
general, very short means
““a small fraction of a wave-
length.” Typically, a length
should be less than 1/8
wavelength. Obviously, a
ground wire that is very
short at 10 meters is also
very short at 80 meters.
Yet, a wire that is also very
short at 80 meters may well
be a good vertical antenna
at 10 meters!

In addition to being
short, an antenna ground
wire should be low induc-

tance. Thus, braid or strap
should be used. Some peo-
ple use multiple strands of
heavy-gauge wire in order
to reduce the inductance.

These methods will also re-
duce the rf resistance of

the ground wire. While dc
currents flow through the

entire diameter of a con-
ductor, rf currents only

flow near the surface; this
is the so-called skin effect.
By paralleling conductors
or by otherwise increasing
the cross-sectional area of
the ground conductor, we

reduce the conductor resis-
tance.

Conclusion

That a good ground is a
worthy goal needs little
comment. In order to
achieve that goal, we must
be cognizant of the nature
of the soil around us and of
what constitutes a good
ground. Obviously, a per-
son operating from a
desert community will
have to follow a more rig-
orous path than a person
living in a swamp. In ei-
ther case, it is a matter of
achieving a low-impedance
path to ground. Some rules
of thumb are:

1. Get as much surface
of the conductor as possi-
ble underground.

2. Use short, low-induc-
tance ground leads.

3. Use a counterpoise
ground of quarter-wave-
length radials if the two
above are difficult to
achieve.



UNINTERRUPTED FREQUENCY COVERAGE

RF-8014 DOWN CONVERTER

i o] I et |  B00MHz~1.4GHz RF converter for SX-400
|  eBands:«MAIN (to cover 26~520MHz with SX-400)«B00MHz -1.0GHz+1.0GHz~1.2GHz
»1.2GHz ~1.4GHz « AUTO (Automatic control of RF-8014 with an external computer, etc.) @ Fre-
quencies shown in SX-400 display: 500MHz lower between BOOMHz ~1.0GHz, 700MHz lower
between 1~1.2GHz, 900MHz lower between 1.2~1.4GHz, eIndividual Band Switches and LED
Indicaters. @Current Drain; 250mA (approx.) e Accessories: 1 BNC/M-adapter, 1 Cable with BNC
terminals e Dimensions: W. 148 x H.51 x D.225(mm)

RF CONVERTER

HE=poHg

RF-5080 DOWN CONVERTER

500 ~800MHz RF converter for SX-400

eBands:+-MAIN (to cover 26-520MHz with SX-400)«500~600MHz «600 ~ 700 MHz « 700 ~

B00MHz «AUTO (Automatic control of RF-5080 with an external computer, etc.) e Frequencies

R e | shown in SX-400 display: 300MHz lower between 500 ~6800MHz, 400MHz lower between 600 ~

i TO0MHz, 500MHz lower between 700 ~800MHz. e Individual Band Switches and LED Indicaters,
' eCurrent Drain: 250mA (approx.) @ Accessories: 1 BNC/M-adapter, 1 Cable with BNC terminals,

e Dimensions: W. 148 x H.51 x D. 225(mm)

RF-1030 UP CONVERTER

sl i iy 100KHz -~ 30 MHz RF converter for SX-400
- eBands: (1) 100KHz~1MHz, (2) 1~2MHz, (3) 2~4MHz, (4)
4 ~8MHz, (58) B~17MHz, (8) 17 ~ 30MHz+«AUTO (Autormatic conrol
Ly _ of 6 bands of RF-1030 with an external computer, etc.) @ Frequen-
Sy ey e | cies shown in SX-400 display: 50MHz higher on all bands than the
S e S o T [y frequencies received. elIndividual Mode Switches and LED Indi
caters: AM, USB, LSE, CW, AUTO-CW filter (optional) required for
CW reception « AUTO—Automatic Control of modes of RF-1030 with
an external computer, etc. @ Band Switch and LED Band Indicaters,
Squelch Control, BF Att., AF Gain Control, Delta Tuning, IF ON/OFF
Switch, NB (Noise Blanker) Switch, @ Current Drain: 1A (approx.)
* Power Supply Unit P-1A (optional) required for RF-1030. e Accessories: 1 BNC-M-adapter, 2 Cable
with BNC terminals @ Dimensions: W. 300 » H. 90 % 0. 233(mm)

ACB-300 ANTENNA CONTROL BOX

Manual and Automatic antenna control system for SX-400 series RF converters

e Individual Band Switches and LED Indicaters: 1030, 5080, 8014, 1.4GHz UP (for reception of
1.4GHz above) AUTO (Automatic control of antennas for RF-1030, RF-5080, RF-8014 and for
MAIN scanner) @Current Drain: 50mA (approx.) eAccessories: 1 Cable with BNC terminals
e Dimensions: W. 148 x H.51 x D. 225(mm)

SX-400

26 ~520MHz General Coverage Scanner
e Wider Coverage (100KHz ~1.4GHz or above) with RF converters
—— | (optional). eComputer controlled memaory channel expansion
b it b e MR | (unlimited), High-Speed reprogramming, Record of Freguencies
' e e ea and Time, and all functions remote controllable with RC-4000
Interface (optional). @20 memory channels, Momentary recall of
any memory channel. @ Continuous normal and limit search without
S i i | £ 3 interruptions by birdies. e 5top Mode Switch for scan or search of
HEAVHIE/LIEE ® s SR s S R e SR N e modulated signals. @ Quick search of the most important frequency
—— with Priority. eselective FM Narrow/Wide Switch for FM/TV
listening. @ Variable Delay Control (0~4 Sec.) eCurrent Drain: 1A
(approx.) @ Dimensions: W. 300 x H.90 x D. 233(mm)

. RC-4000 DATA INTERFACE Control of SX-400 series Scanner and RF Converters through Computer.
e Direct system for NEC 8801A computer. @High-Speed Reprogramming of 20 channels. @ Scan of unlimited channels stored in computer. @ Record of Fre-
quencies and Time of signals received. e Automatic Control of Bands and Modes of RF converters and ACB-300.

- F '1A REGULATED POWER SUPPLY UNIT ei1s eAC 120V (220V 240V 100V available) to DC 13.8Y e Dimensions:W. 90 x H. 60 x D 135(mm)

* Design and specifications subject to change without notice.

l J.I.C.L.-L.A. COHPOHAT'ON, A subsidiary of Japan Industries Co., Lid. Tokyo, JAPAN
oo .o 17120 Edwards Rd., Cerritos, Ca. 90701, USA Tel: (213) 926-6727 Telex; 551588
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Photo A. Two-Tone Plus is an SSB-transceiver and linear-am-
plifier tuning aid which includes a sync output for stable rf-

Build the Dixie Whistler

Adding two-tone SSB analysis to your test repertoire
IS as easy as one, two, tweet.

BALANCE |
u?'-'f'

-

e
LR SRR
o

e

wavetorm viewing.

36

Frank H. Perkins WBSIPM

Box 13642

Arlington TX 76013

our SSB transceivers and
linear amplifiers are go-
ing to require periodic test-
ing and adjustment if you in-
tend to maintain clean sta-
tion modulation. This is a
fact of life since amplifier
tubes change with time and
even solid-state circuit ad-
justments drift a bit. One of

Photo B. Typical two-tone test setup. Refer to the text for high-power testing precautions.
73 for Radio Amateurs = April, 1985

the most helpful accessories
for doing your modulation
testing is the two-tone audio
generator, When a two-tone
audio signal is fed through
an SSB transmitter, a distinc-
tive rf pattern is formed
which can be analyzed on a
conventional HF (30-MHz)
oscilloscope. The two-tone
f pattern can be used to

diagnose most transmitter
and linear-amplifier modu-

lation problems. In this arti-
cle I'll review two-tone test

techniques and discuss the
operation and construction

of a two-tone audio genera-
tor which includes a sync
output for stable rf-pattern
displays.

Two-Tone Testing

Fig. 1 shows a typical two-
tone test setup. The two-
tone audio signal is fed into
the microphone jack of the
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Fig.1. Two-tone test setup, top view.

SSB transceiver. The rf out-
put of the transceiver is then
routed through a linear am-
plifier (optional) and an
L-pad sampler to a dummy
load. A low-voltage sample
of the two-tone rf signal is
taken from the Sample out-
put of the L-Pad to the verti-
cal input of the oscilloscope
for display. Take careful
note of the safety ground in-
terconnecting each compo-
nent that operates from ac
power and/or interconnects
high-power rf. The safety
ground should always be in-
stalled before any equip-
ment is plugged into ac
power and turned on.

Photo B shows a typical
test setup. The L-pad sam-
pler is on the far left and the
two-tone generator is be-
tween the oscilloscope and
the transceiver. Photo C
shows a two-tone pattern in-
dicating clean, linear modu-
lation. Note that the enve-
lope of the two-tone rf pat-
tern appears to be made
from two sine waves that are

180 degrees out of phase
and connected at their zero-

crossing points. Distortions
in this classic pattern will in-
dicate various modulation
problems.

Fig. 2(a) again shows a nor-
mal two-tone rf envelope
pattern. Fig. 2(b) shows dis-
tortion in the zero-crossing
portion of the waveform.
This is usually due to the

bias current being set too
low in the final stage of the

transceiver or linear ampli-
fier. (To determine which,
test the transceiver by itself.)
Fig. 2(c) shows clipping dis-
tortion due to overdriving
the transceiver or linear.

This type of distortion can
generate serious “‘splatter”
and should be avoided. The
peak-to-peak amplitude
where clipping (ALC discon-
nected) begins should be
used as the maximum peak-
to-peak amplitude for a
voice waveform (to assure
clean modulation). Clipping
distortion can occur at less
than rated power if the load
for the transceiver or linear
Is incorrect, or if the output
stage of the transceiver or
linear is not properly tuned.
Other causes of clipping be-
low rated power include low
screen voltage, weak finals,
problems in the audio or
low-power rf section of the
transceiver, and power-sup-
ply problems.

Incidentally, certain sol-
id-state transceivers do not
work well with some of the
older linear amplifiers, espe-
cially those linears with un-
tuned inputs. In such in-
stances, clipping distortion
or low amplitude will often
appear only on one side of
the two-tone pattern, as
shown in Fig. 2(d). Carrier
leakage will cause alternate
waveform peaks to be of dif-
ferent heights, as shown in
Fig. 2(e), although this is not
a sensitive test of carrier
suppression. If the unwant-
ed sideband is poorly sup-
pressed, a ripple component
will be seen on the two-tone
pattern. Fig. 2(f) and Photo D
show a two-tone rf pattern
due to improper audio tone
balance. The balance con-
trol on the two-tone audio
generator should be care-
fully adjusted to produce a
complete null in the corre-
sponding rf pattern.

o,

Fig. 2(a). Normal two-tone
pattern.

0

Fig. 2(c). Overdriven amplr
fier pattern.

Two-Tone Plus

Let’s now consider the de-
sign requirement of a two-
tone audio generator. The
generator should provide
two low-distortion audio
tones in the 300-2100-Hz
frequency range, at least
1000 Hz apart. The tones
should not be harmonically
related, or one of the distor-
tion frequencies (lower 3rd-
order distortion product)
will wind up on the carrier
frequency and create a con-
fusing display. Gain and Bal-
ance controls should be pro-
vided so the generator can
be adjusted quickly for dif-
ferent transceivers.

There is one addition-
al feature that would be

OSCILLOSCOPE V-352

00

Fig. 2(b). Low amplifier bias
pattern.

0

Fig. 2(d). Cycle loading dis-
tortion.

0

Fig. 2(e). Carrier leakage.

Fig. 2(f). Pattern due to un-

balanced tones [not ampli
fier problem).

35MHz

Photo C. Typical two-tone rf test pattern. Note stable display.
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OSCILLOSCOPE V-352

35 MHz

Photo D. Two-tone pattern with audio tones unbalanced
Not an amplifier problem! Always adjust the Balance control

for a complete null.

nice—a sync output for the
oscilloscope. Otherwise,
you have to sync on the rf
waveform itself, which is
quite touchy and tends to be
unstable. Trying to sync on
one of the audio tones
doesn't work (I tried) be-
cause the rf-envelope-pat-
tern frequency is equal to
the difference between the
frequencies of the two
audio tones.

Fortunately, a simple PLL
(phase-locked-loop) circuit
can be devised to provide
two tones that are not har-
monically related but are
both harmonics of the sync
output. A few blackboards
of higher math will quickly
show that the difference in
frequency between the
tones will also be a har-

%80 He

OSCILLATOR | o e 1

monic of the sync, which
means the scope will sync
(?!) to the two-tone rf pat-
tern

So much for the theory,

let's look at the block dia-
gram in Fig. 3. The outputs

of two sineewave audio 0s-
cillators are summed in an
adder circuit which includes
the Balance control. The
output of the adder circuit is
routed through the Gain
control to the audio output
jack. The low-frequency os-
cillator, at about 480 Hz, is
also converted to a square
wave and divided by two to
penerate the 240-Hz sync
output and reference fre-
quency for the PLL.

Meanwhile, the high-fre-
quency oscillator, at about

BaL ANCE

f

TOMNE SAIN
ADDER

%’ — AUDID DUT

16BO Ha
osciLLaToR | 1

e SYNC OUT

[

PLL SCHMITT
CONTROL =7 TRIGGER
VOLTAGE

PLL

SCHMITT
TRIGGER

Fig. 3. Block diagram of Two-Tone Plus.
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Photo E. Upper trace shows the composite audio output of
the Two-Tone Plus generator. Tones are synchronized but are
not harmonically related. Lower trace shows sync waveform.
Both tones are harmonics of the sync frequency.

1680 Hz, is divided by seven
and compared to the 240-Hz
PLL reference frequency.
The PLL outputs a control
voltage to lock the 1680-Hz
oscillator to exactly seven
times the sync frequency.
Note that the frequencies of
the two output tones have a
3.5:1 ratio, so a direct har-
monic relationship has been
avoided. Also, the difference
between the two frequen-
cies is 1200 Hz, the 5th har-
monic of the sync output.
Photo E shows the two-tone
audio output and the sync
output of the generator.

On to Fig. 4, the schemat-
ic of the generator’s analog
section. A TLO84C quad op
amp (IC1) provides all the
analog active-device func-
tions. ICIA and IC1B are
used as conventional Wein-
bridge oscillators with tem-
perature-variable resistor
feedback stabilization (R1
and R2). R3 and R7 provide
oscillator amplitude adjust-
ments, and R6 provides a
fine frequency adjustment
for the 480-Hz oscillator. Q1
acts as a voltage-variable re-

sistor and is used to tune the
frequency of the 1680-Hz

oscillator by the PLL. IC1C
adds the two oscillator
tones together, with R15 act-
ing as the Balance control.

The output of the generator
is taken from the Gain con-
trol, R25. IC1D is used to
provide a ground reference
equal to one half of the sup-
ply voltage. SW2 allows re-
mote transmitter keying for
most transceiver designs.
Fig. 6 is the schematic of
the digital section of the
generator. IC2 is a quad
AND gate which is used for
several functions, IC2A and
IC2B are used as Schmitt
triggers by applying positive
feedback from their outputs
through resistors R29 and
R28, respectively. The 480-
Hz signal is converted to a
square wave by IC2B, and
the 1680-Hz signal is con-
verted to a square wave by
IC2A. 1C3 is a dual divide-by-
sixteen counter. One section
iIs used as a divide-by-two
counter by simply taking an
output from the first stage
of division (pin 3). The sec-
ond section is forced to dr
vide-by-seven by detecting
the count of seven with 1C2C
and 1C2D and immediately
resetting to zero. The divide-
by-seven output is taken
from pin 13. The divide-by-
two output is applied to the
reference input of the PLL
(IC4) and to the network of
R30 and C6, which creates
the ramp waveform for the
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AUTOMATIC
ANTENNA MATCHER
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ONE ANTENNA 3 TO 70 MHZ
VSWR 1.5:1 OR LESS

UNEXCELLED FOR “FREQUENCY HOPPING”

* NO MOVING PARTS ! * 100% SOLID STATE !

* 5 YEAR WARRANTY ! * NO CONTROL LEADS !
* INSTANT MATCHING ! * LIGHT WEIGHT !

* 50 OHM INPUT ! * HIGH EFFICIENCY !

* LOW NOISE ! * 200 TO 2KW. P.E.P. |

* DIPOLE ! * LONG WIRE !

* MARINE ! * MILITARY !

* AMATEUR ! * AVIONICS !

* MADE IN AMERICA, BY AMERICANS. *
Over 2,000 Satisfied Users

“NEW R.F. GROUNDLESS LONGWIRE MODELS
NOW AVAILABLE”

CONTACT
MAGNUM DISTRIBUTORS INC.

1831 South Dixie Highway, Pompano Beach, Florida 33060
305-785-2002 ¢ Telex 514365 (English FTL)
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sync output. The divide-by-
seven output from IC3 is ap-
plied to the vco input of the
PLL, pin 3. The PLL control
voltage is output on IC4 pin
13. This voltage drives net-
work R31-R32-C7, which ba-
sically sets the dynamics of
the loop. R33 and C8 pro-
vide ripple filtering for the
PLL control voltage, which is
routed back to Q1. R34 and
R35 provide a test voltage
for tune-up purposes.

Construction

Photo A will give you my
opinion of a functional
front-panel layout and
Photo F some ideas on inte-
rior arrangement. After re-
ceiving many letters asking

RZ8

IG2b Y4
6la081

Fig. 4. Analog section.

for circuit-board layouts for
my earlier 73 projects (and
some coaxing from ye friend-
ly editor), | bit the bullet this
time and have done circuit-
board artwork. | must admit
it speeds up construction.
Fig. 6 gives you the circuit-
board artwork 1:1. Fig. 7 de-
tails parts placement. | used
a #70 bit to drill out the IC
pads and a #65 bit to drill

out the rest. The four mount-
ing holes were drilled out

with a 1/8-inch bit.

You should be able to
build the project on a perf-
board, or wire-wrap (that's a
digital term) it if you choose.
The circuit board in my two-
tone generator is held in
place with 4-40 screws, using

5/8-inch-long aluminum tub-
ing as standoff spacers. The
tubing has an inside diame-
ter a little larger than 1/8”.
Notice that | recommend
high-quality 2-Watt poten-
tiometers for the Balance
and Gain controls. These
pots don’t creep or get
noisy; they are well worth
the extra money.

Tune-Up

After construction is com-
plete and you have carefully
checked for solder bridges
and correct wiring, turn the
on/off switch to off and in-
stall a fresh 9-V battery.
Jumper TP4 and TP5 togeth-
er. Set R3, R6, and R7 mid-
range (remember these are

o

® 1 BNG Jack

SYNC
240Hz
TV p-p

TP4

R36
R3I

- 14

IC4
404

@———4—icza

214081

&

R33 10
i3 47K 4TKE

R32
10K
7

o
N1 -

TR3

!'E

iRy [G2c
408118

Fig. 5. Digital section.
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15-turn pots). Center the Bal-
ance control and crank the
Gain control all the way up.
Turn the on/off switch to
“On” and hook your scope
to TP1. Adjust R3 for a 3-V
p-p sine wave. At this ampli-
tude there should be no ap-
parent distortion in the sine

wave, unless the battery is
flat. Adjust R6 for a sine-

wave period of just less than
21 milliseconds (480 Hz).
Amplitude and frequency
interact a bit so you may
need to adjust R3 and R6 in
sequence a couple of times.

Now look at TP2 and ad-
just R7 for a 3-V p-p output.
Using TP1 for sync, again
look at TP2. You should see
a sine wave "slipping”
against sync. Adjust R6 care-
fully until the 1680-Hz sine
wave seen on TP2 nearly

stops. Now remove the
jumper between TP4 and

TP5. The 1680-Hz sine wave
should lock in sync within a

couple of seconds. Now
touch up R3 and R6 slightly,

if necessary, for 3-V p-p sine-
wave amplitudes at TP1 and
TP2, respectively. Both sine
waves should be free of dis-
tortion. Check the wave-
form at TP4. It should be be-
tween —0.5 and —1.0 V dc,
with little apparent ripple.
Short TP4 and TP5 together
a couple of times while
monitoring TP3 to ensure
that the PLL readily locks.
Check the Audio output
jack and the Sync output
jack for proper waveforms,
as seen in Photo E. Turn the
two-tone generator on and
off several times to ensure
that it stabilizes and locks
up reliably. Make any ad-
justments needed. If you
have any problems, review
the schematics and the the-
ory of operation for hints.

You will need to make up
an audio cable between your
two-tone generator and your
transceiver. Of course, there
is little standardization be-
tween microphone connec-
tors. Refer to your transceiv-
er manual for information.

L-Pad Power Sampler
Fig. 8 is the schematic of
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312 12th Ave. So. 6012 W. 34th St.
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1-800-654-0793
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¥ MD9 - 9' Dish S

NEW LOW, LOW PRICES!
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Fig. 6. PCB artwork.

the L-pad sampler and
Photo G provides a view of
the internal construction.
Four pairs of 4.7k, 1-Watt re-
sistors form the series ele-
ment of the sampler, and a

51-Ohm, 1/2-Watt resistor
forms the shunt element. A

single hair-thin strand of
copper wire from an old
“zip cord” provides some
fusing protection in the
event of a component fail-
ure or circuit fault.

e s
----------

Because of the power in-
volved, build the L-pad sam-
pler carefully. The circuit
board used to mount the re-
sistors has a very simple pat-
tern (see Photo G) which can
be easily etched using mask-
ing tape for resist. Note that
the resistor sets are spaced
3/8 of an inch apart. Looking
at the upper left corner of
the circuit board, note that
the clearance between the
mounting nut and the cir-

Photo F. Interior layout of the two-tone generator. Construc-

tion is quick and simple.

cuit-board pattern is 1/4”
minimum. Note that in the
lower right corner of the cir-
cuit board, the mounting
nut provides a ground point.
A ground wire is also taken
from this point to the BNC-
connector ground lug,
which is fashioned from
copper shim stock.

The circuit board in the
sampler is mounted using
4-40 screws, with 1/2-inch-
long pieces of aluminum
tubing used as standoffs.
The “fuse” wire must be at
least 1/2” long. Route it
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Fig. 7. PCB parts placement.
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away from the mounting nut
in the upper left corner of
the circuit board, and from
the wall of the minibox. The
hheavy wire connecting the
SO-239 connectors came
from the center conductor
of a piece of RG-8 coax. The
|L-pad minibox is a Bud CU-
3008-A.

Initial Testing

Prepare to hook up your
l-pad to your transmitting
equipment. Be sure every-
thing is properly grounded. |
suggest mounting the L-pad
on an aluminum plate,
which is in turn wall-mount-
ed. Ground the plate! Do
not connect the L-pad to the
scope yet. Connect your
transceiver to an swr meter,
the swr meter to the L-pad,
and the L-pad to a dummy
load. Starting with low pow-
er (100 Watts or less), key
down for 30 seconds. The
L-pad should introduce no
swr. After key-down, turn off
all transmitting equipment
and quickly inspect the inte-
rior of your L-pad. The fuse
should be OK and nothing
should be hot. Continue
testing to full station power.
If everything has gone well,
power down all transmitting
equipment and connect in
the oscilloscope and two-
tone audio generator. Be
sure all safety ground wiring
is hooked up (refer to Fig. 1).
Set your scope to one volt/
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St., Peterborough, NH 03458.

BACK
ISSUES

“When You Buy, Say 73"

great for range. But it’s too
tall for most VHF handheld
applications. So Larsen® has
cut the quarter-wave down

antenna stands just slightly

The helical design below

A quarter-wave antenna is

to size, without taking any
shortcuts in design or
construction.

The Larsen HQ (helical-
quarter-wave) Kalduckie®

taller than a helical type, but

measures up to almost full
quarter-wave performance.
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gives it stability and keeps it
short—nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 180°
|arsen offers ten different
VHF HQ series antennas In
the 136 to 174 MHz range,
to work with most popular
handheld radios. So whether
you're calling for help, or
just shooting the breeze, you
can be sure that Larsen
Kalduckie antennas will
never run short on
performance.

i.msen fintennas

The Amateur’s Professional™

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

IN USA Larsen Electronics, Inc
116811 N.E. 50th Ave
PO Box 1799
Vancouved WA SBEEH

= - -

o e i -
P W m e TS

LARSEN® KULROD® AND KULDUCKIE® ARE REGISTERED
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Photo C. Construction detail of the L-pad sampler. Although
simple, build the L-pad carefully since it handles high power.

MINI BDXx

50239 | |
CONNECTORS | L Vs inc
THHHSHITTEH__ Ei‘—"'
OR LINEAR —
| 47K F
DUMMY LOAD | W | osciLDSCOPE
OR ANTENMA = (| & |
: 12w |
I |
i—-— — e e — — — — — - — — ——I

{,umn GROUND
CONNECTION

Fig. 8. L-pad power sampler. All resistors comp. or film (non-
inductive). Fuse is thin copper strand from zip cord, 1/2” to
3/4” long. Connect SO-239 connectors with RG-8 center con-
ductor wire. Keep BNC connector 3” away from SO-239s;
space resistor sets 3/8” apart. Test run sampler at full power
before connecting to scope. Maximum power 2 kW PEP; 1
kW CW. Maximum vswr 2:1.

division. Turn the two-tone scope settings for a display

Suppliers
1. Radio Shack

94002, (415)-592-8097.

suppliers.

generator on and allow it to
stabilize. Be sure the Bal-
ance control is centered and
the Gain control is turned
down. Key the transmitter
from the Xmit switch on the
two-tone generator and ad-
just the Gain control and

similar to Photo C. How
does the modulation look?
Continue testing to full
station power. Remember,
don’'t go over 2 kW PEP.
When using the L-pad sam-
pler, don't exceed an swr
of 2:1.

Parts List

Circuit Board
TLO8B4C Quad op-amp IC IC1 1,2
4081BE Quad AND gate CMOS IC IC2 1,2
4520BE Dual = 16 CMOS IC IC3 2
4046BE PLL CMOS IC IC4 2
MPF102 JFET Q1 2
1N914 Diode CR1 12
RS 272-1141 12-Vdc, 25-mA lamp R1-R2 1
43P500 15-turn, 500-Ohm pot, % W R3, R7 2
43P5000 15-turn, 5000-Ohm pot, 3% W R6 2
MY .033/100 .033-uF mylar™ cap, 100 Vdc C1-C4 2
MY .1100 .1-uF mylar cap, 100 V dc C6, C8 2
R 22016 220-uF, 16-V-dc radial elect. C5 2
™ 4.7/35 4.7-uF tantalum cap,35Vdc C7 2
Other resistors are = 5%, % -W, metal film.
Chassis
CU3007A Bud 6" x 5" x 4" minibox local
CMUS5021 5k-Ohm, 2-W pot R15 2
CMuU1021 1k-Ohm, 2-W pot R25 2
RS 274-323 4", 3conductor jack and plug  J1 1
RS 278-105 BNC connector J2 1.2
RS 275-324 SPST miniature toggle switch SWi1-2 1.2

Plus hardware, 22 AWG wire, battery, clip, etc.

2. Jameco Electronics, 1355 Shoreway Road, Belmont CA

Note: Equivalent components are available from many other

Closing Thoughts

Some of the newer trans-
ceivers feature tuning con-
trols on the microphone and
are probably going to be dif-
ficult to interface directly
through the microphone
connector. For these rigs, try
running the two-tone audio
signal through an amplifier
and low-distortion speaker.
Just hold the mike in front of
the speaker and key up. Not
ideal, but better than noth-
ing. Many transceivers and
linears heat up quickly when

running two-tone tests.
Don't test too long each
time, and allow generous
cool-down periods. Be care-
ful. You can be very serious-
ly burned on high-voltage rf,
and high-voltage dc shocks
can be lethal. Use the ut-
most care when testing and
maintaining your station
equipment.

If you would like to ask
me a question about this ar-

ticle, please send an SASE.
73!/

Model KC-1

CW WILL NEVER BE THE SAME!

The “Kansas City Keyer"” Model KC-1 is a microprocessor
based keyer with 1500 characters of memory, analog and
digital speed controls, flexible serial no. generator, tune func-
tion, auto space, WPM function, paddle reversal, QRZ loops,
beacons, variable weighting, editing, plus much more.

ANYONE CAN USE IT!
The KC-1's EPROM contains user-friendly software that
enables you to utilize all of the system’s features with ease.
Our manual shows you how to automate most of your CW
contest operating.

SEND FOR BROCHURE!
Send us your name and address for a detailed description of
the Kansas City Keyer KC-1 and ils accessories.

INTRODUCING THE MOST POWERFUL LOGGING PROGRAM EVER FOR THE C-54
“Contender Plus II"

FEATURES: 2000 Entries per single sided disk (9
items per entry): Two or dual disk option: Auto or
manual tima/date logging: Auto or manual band/
mode logging: Editiupdate features: forwardire-
verse scan fully menu driven: complete log review:
Print compilete log to printer: pring dup sheet to
the screen or printer: Print OSL labels auto/man-
ual: Print QSL cards auto/manual: WAS summary
and report 1o screen or printer: DXCC summary
and report to screen or printer. Faster than basic.
Detalled user manual.

Contender Plus Il ONLY $3495

CONTENDER PLUS (without DXCC) $29.95
CONTENDER $19.95 (withou! WAS DXCC and two drive option)
DEMO Disk $3.50.

for FREE Fact Sheet or to order write:

CRUMTRONICS .
SOFTWARE DIVISION 5
P.0. B0X 6187

FT. WAYNE, IN 45896

$199.95

(Special Introductory Price)
includes cables and power supply

%ﬁﬂTnuH;q?

LANCE JOHNSON ENGINEERING

P.O. BOX 7363
KANSAS CITY, MISSOURI 64116
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QUALITY PARTS AT DISCOUNT PRICES!

SUB-MINIATURE | KEY ASSEMBLY| soLID ST,
D TYPE CONNECTOR | gzema 5 Kev nemvg ol

1.00
GV ey :

EACH
SOLOER TYPE SUB-MIMNIATURE CONTAINS & SINGLE-POLE

CONNECTORS USED FOR NORMAL LY
couriteriooors LRGN O

DB-15 PLUG ;
DB-15 SOCKET E;g T.T.L COMPATIBLE,
DB-15HOOD $1.50 L y SIZE: 1Vie x 3 x 1" HIGH
DB-25 PLUG $2.75 $3.50 EACH 10 FOR $32.00
DB-25 SOCKET $3.50 CONTAINS & SINGLE-POLE

DB-25 HOOD $1.25 NORMALLY OPEN SWITCHES. ™

“PARALLEL” PRINTER JitstRes o Lo
- CONNECTOR CRYSTAL

SOLDER STYLE CASE STYLE HC33/U

CONTROL— 2, B-18vDC
LOAD— 120VAC 2 AMPS

it L

8 CONTACT SPNC
=l 10 AMP @ 120 VAC
i o |

. r OPEN CONTACT
GNDAE[.JE.HS;BLEES COIL: 13 VDG 650 OHMS

=
55 50 EACH SPECIAL $1.00 EACH

MINIATURE TOGGLE
SWITCHES

LL ARE RATED 5 AMPS PRI,

sep.T. SPDT | i '

-] COMPATIBLE
(on-on) | (on-on) ). 22/44 22/44 GOLD PLATED

SOLDER LUG \:_.J $1.00 EACH CONTACTS
P.C. ?T"I"LE, P TERMINALS 4 1596 CONTACT SPACING

BUSHING = ﬂﬁ}ﬂ?&u =i ’4 g $2.00 EACH 10 FOR $18.00
T EACH -

10 FOR $7.00 | 5 STATION

S.P.D.T. T :mq INTERLOCKING
(on-off-on) § ' " & NEON INDICATOR, | MADE BY ALPS.
NON-THREADED THREADED Bimo RATED 120 V 1/3 W 3 - 2PDT AND e =

BUSHING. BUSHING. ¥ MOUNTS IN 5/16"' HOLER 2 - 6PDT
P.C. STYLE 4 51 75¢ EACH RED LENSJ SWITCHES ON FULLY

75¢ EACH 10 FOR $9.00 10 FOR ﬂ o0 e Ot !
10 FOR $7.00 100 FOR $80.00 oo fgﬁ L EGT WSESEEQMEL
MOUNTING CENTERS.
£2.50 EACH

TOLL FREE ORDERS »1-800-826-5432 5 STATION
(IN CALIFORNIA: 1-800-258-6666) NON-INTERLOCKING

AK, Hl, OR INFORMATION + (213) 380-8000
® OUANTITIES LIMITED ® FOREIGN ORDERS £ALH SWITCH OPERATES

& MINIMUM ORDER $10.00 INCLUDE SUFFICIENT : INDEPENDENTLY.
® USA 5300 SHIPPING SHIPPING g $2.50 EACH

MO C oD @ CALIF RES ADD €13

SAME AS ABOVE, EXCEPT

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.

® $19.95 peryr. (12 monthly issues)
® $§ 2.00 for Sample Issue

MONEY BACK GUARANTEE if not
satisfied (subscription orders only).
Keep first issue with our compliments.

WORK THE U.H.F. BANDS

Add a transverter or converter to your existung 10m, 6m or 2m equipments
Choose from the largest selection ot modules available for DX, OSCAR,
EME, ATV.
TRANSVERTERS S g L
: - MMT 144-28 $169.95
MMT 432-28 (5) $2591.95
MMT 439-ATV $339.95
MMT 1296-144 $299.95
OTHER MODELS AVAILABLE
write for details

POWER AMPLIFIERS
all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100)
2 Meters: 100W output  MMLI44-100-1LS IWor3Win  $239.95
100W output  MMLI144-100-5 1OW imput $199.95
OW output  MMLI44-50-5 10W input $14995
30W output  MML144-530-15 IWor3Win  £109.95

432 MHz: 100W output  MMLA432- 100 LOW input $369.95
BOW output  MML432-50 1OW input $109.495
S0W output - MMLA432-30-15 IWor3Win  $200.95

12658- 1296 MHz: Coming soon. Watch for details.
ANTENNAS
D8-2M $63.40
1296-LY $47.95
10XY-2M $69.95 70/MBM 48
70 cm/MBM 48 $59.95 ,
70 em/MBM 88 $89.95 Send 40¢ stamps for full details

of our VHF/UHF items.
Pre-selector filters Pre-amplifiers Antennas

. Varactor triplers Converters

Spectrum International, Inc.
Post Office Box 10845
Concord, Mass. 01742 USA

Vi

==
SA

“When You Buy, Say 73"

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

Low-pass filters  Transverters  Crystal Filters

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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RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED
2-30MHz 12V (" =28V)

P/N Rating Ea Match Pr
MRF406 20w $14.50 $32.00
MRF412 BOwW 18.00 40.00
MAF412A BOW 18.00 40.00
MRF421 100w 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422" 150W 38.00 82.00
MRFa426* 25W 17.00 40.00
MRF426A " 25W 17.00 40.00
MRF433 13W 14.50 32.00
MRF435* 150w 42.00 90.00
MRFa49 J0W 12.00 27.00
MRFA449A 30w 11.00 25.00
MRFA450 S0W 12.00 27.00
MRFA450A S0W 12.00 27.00
MRFA453 EOW 15.00 33.00
MRFA453A 60W 15.00 33.00
MRFa54 80w 16.00 35.00
MRFA454A BOW 16.00 35.00
MRF455 60W 12.00 27.00
MRFA55A 0w 12.00 27.00
MRF 454 BOW 18.00 40.00
MRF 460 BOW 16.50 36.00
MRFA475 12W 3.00 5.00
MRF476 3w 2.50 8.00
MRF477 40w 13.00 29.00
MRFA79 15W 10.00 23.00
MRF 485" 15W 6.00 15.00
MRF492 0w 18.00 39.00
SRF2072 T5W 15.00 33.00
CD2545 S0W 24.00 55.00

Selecteq Hhgh Gain Maiched Quads Availabis

VHF TRANSISTORS

1 (@i l-_u AT e "l'__'.]'. i
MRF221 15W $10.00 -
MRF222 12W 12.00 -
MRF224 40W 13.50 $32.00
MRF231 3.5W 10.00 —
MRF234 25W 15.00 39.00
MRF237 W 2.50 -
MRF238 30W 12.00 -
MRF239 J0W 15.00 -
MRF240 40w 16.00 -
MRF245 BOW 25.00 59.00
MRF247 BOW 25.00 58.00
MRF 260 5W 6.00 —_
MRF264 J0wW 13.00 —
MRFA492 T0W 18.00 39.00
MRFG07 1.8W 2.60 —
MRF627 0.5W 9.00 -_
MRFE41 15W 18.00 —
MRFE44 25W 23.00 —
MRFG46 40W 24.00 58.00
MRFG48 bOW 29.50 69.00
SD1416 BOwW 29.50 -
SD1477 125W 37.00 —
2NAa427 W 1.25 —
ZN5945 4w 10.00 —
2N5946 10W 12.00 -
2N608B0 aw 6.00 —
2NG0B1 15W 7.00 -—
2ZN6082 25W 9.00 -
2ZN6083 30w 9.50 —
ZN6084 40w 12.00 29.00

TMOS FET

MRF137 Jow $22.50 —
MRF138 Jow 35.00 -—
MRF140 150W 92.00 -
MRF150 150W B0.00 -
MRF172 BOW 65.00 -
MRF174 125W 88.00 —
fechnical Assistance & cross-refterencs
inlormation on CD. PT. RF, SAF. SD PINs
Call Engineering Dept (619) /44-0728

HF Parts Catalog Availlable

CEM & Quantity Discounts
Minimum Order $20 Add $3 50 Shipping
WE SHIP SAME DAY C.O.D.UVISAIMC

ORDERS ONLY: 800-854-1927

N

Z WESTCOM
1320 Grand Ave. San Mar

%ﬂ“\\ Calilurnai.a EEJEEQ (61 ;i ?44?01?:'3;
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1985
CALLBOOKS

IH\ """"u-’-""'r

NEW!\___—

Speciél 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, PLUS 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!

Esch Shipping Total

OU.5. Calibook $21.95 $3.05 $25.00

OForeign Callbook 20.95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA.,
Order from your 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 US, and Forelgn 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 Forelgn
Supplements when ordering. Illinois res-
idents add 6% sales tax. Offer void after
November 1, 1985.

RADIO AMATEUR I I L I(
ca 00 INC.
Dept. B

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

Tel: (312) 234-6600 =““ @

DXing VIA COMPUTER!

DX-1 determines MUF/FOT, Greyline,
distance/ Azimuth, Sunrise/Sunset plus 433
country database!

DX-2 determines MUF/FOT, distance/
Azimuth, Sunrise/Sunset plus 433 country
database!

Refer to 73 Magazine, September '84 issue,
page 84, and Ham Radio Magazine, August
'B4 issue, page 81.

For Apple I, 11 +, ITe & [Ic

64K is required

DX-1 ....%42.45shincl. CA res. add $2.60
DX-2 ....$22.45 s/ incl. CA res. add $1.30

To order, please call or write:

DX Enterprises
5861 Bridle Way
San Jose, CA 95123

(408) 578-3708 \

—
e Tuanl o
e

Q waity

WASTDD \

S ervice

L ow Price
$20.00/1000

4 Choices of colored card
stock

Send SASE for samples &
ordering information

Horizon Printing Co.
315 South Craig PL

k Lombard, IL. 60148

L4

EGBERT |[+
RTTY-CW - XFER

for the Apple I, lI+, lle
Transmit & Receive with Software Only

NO TU REQUIRED

The Egbert ][+ has RTTY/CW/XFER
on the same disk! and features: split
screen operation, type ahead buffer, se-
lectable mark, space, shift and speed,
change modes and speeds from menu,
mailbox with selective call and save to
disk. Provisions for up to 9 canned

messages on each data disk, and much
more.

FORMORE INFO,ORORDER, CALLOR

WRITE:
W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca. 95965
M/C (916) 589-2043 VISA

Egbert ||+ =69.95 includes program, back up &
documentation. USA Residents add $2 50 lor
shipping. All others add $6 00, Ca Res add 6%
sales tax

INCLUDE CALL SIGN WITH ORDER!




NCG co- NEW-TECHNOLOGY HIGH-QUALITY

AFFORDABLE TRANSCEIVERS FOR ALL.

10/160 M

HF TRANSCEIVER

JUST SLIGHTLY AHEAD!

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. S5B.
CW OR RTTY. ILF. TUNE 3-STEP
TUNING SPEED, 200 WATT PEP,
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED.

SPECIAL*

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

WINNERS IN COMPARISON HANDS DOWN!

40-15-6 M NEW
TRI-BANDER

15M
15 METER MOBILE

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!

40,15 AND6METERS ARE YOUR BASE A GREAT QRP RIG WITH THE BIG RIG
STATION OR MOBILE WITH AC/DC SIGNAL, 2 WATTS OR 10 WATTS OUT,
BUILT IN POWER SUPPLY CW-N 200 BUILT IN CW SIDE TONE, DIGITAL
Hz OR USB, 2.50239 ANTENNA CON- DISPLAY, HAND MIC. TOP MOUNTED
NECTORS, HAND MIC. BUILT IN TVI SPEAKER. MOBILE BRACKET, RIT OR
FILTER LITTLE TO NO TV INTER- FINE TUNE TX&RX. +4dKHz, 21 TO
FERENCE, 20 WATTS PEP, MARS ON 21.450 MHz SIGNAL TO NOISE MORE

40 AND 6 METERS. THAN 10dB DOWN.
SPECIAL" SPECIAL*

90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER
WE HAVE 1.2 GHz BASE/REPEATER & MOBILE ANTENNAS

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOTICE OR OBLIGATION

*Call or write for quote

CRYSTAL FILTER SALE

Top-quality 8-pole CW/SSB/IAM FOX TANGO fllters

For most
KENWOOD - YAESU - HEATHKIT

Also DRAKE R-4C/7-Line, COLLINS 755-3B/C,
and ICOM (FL44A Type)

All Regular 860 filters . . . . ........ NOW Only $48.50
All Regular$110filters ........... NOW Only $99.50
All Regular $170 Matched-Pair

L P NOW Only $138 pair

All Filter-Cascading Kits ....... NOW Only $75 each

Quantity discounts when sent to one address
(excluding maiched-pair kits)

Any two units (filters, cascading kits,
SEEONDEA) i e ey R e 10% OFF

Any three units or more (as above) ........ 15% OFF

Hurry! Sale ends May 1, 1985

FOX TANGO filter bandwidths range from 125 to 6000
Hz with center frequencies to match your rig. Most
filters are drop-in or plug-in type; some patch-in.
Matched-pair filter kits are available for RB20, TS830/
930 and FT-980; filter cascading kits for TS430/520/
820, FT-101/1012D/107/201-2, Heath SB-104A. For com-
plete details send us a business-size SASE marked
“FT Filter Sale” and your rig's Make and Model
Number. Or to save time, phone for information and
order directly. We accept VISA/IMC or ship C.0.D. in US.

FOX TANGO FILTERS contain eight specially treated
and aged discrete crystals, unlike ceramic or mono-
lithic corner-cutting designs. An implant or transplant
with a time-tested FT filter or cascading kit will give
your rig new life. Our best advertisements are
thousands of satisfied users — check out our claims
over the air — you'll learn that FOX TANGO is best!
Our filters cost less and are guaranteed longer — ONE
YEAR — order with confidence. Why risk disappoint-
ment with some unknown or unproven brand?

GO FOX TANGO-TO BE SURE!

F, FOX TANGO CORP.
P.O. Box 15944, Dept. S

T  W.Palm Beach, FL 33416

Telephone: (305) 683-9587

Inter-Ear-Communication-System

A space age system that allows you to send and
receive your message through your ear and leave
your hands free.

e~y W e 1‘
. - "‘-—*!_ﬁ-_

A

F

e Replace your HT's awkward speaker-microphone with
an n-ear-microphone.

e Discrete HT communications leaves you with both
hands free.

e Allows voice communications in noisy environments.

* QOur nreartalk interfaces with almost all HT s, which
have external speaker microphone output jacks.

e Custom hybrid circuit.
e Low power consumption. Transmits at 5mA and less

IECS-200

* One year warranty.

Dealer inquiries are invited.

$99.95 includes IECS-200 control unit, Ear transducer,
9V battery, 6-pin output connector and Instruction sheet.
(Add 6% sales tax for California residents.)

Custom made interface cable for TEMPO S-15 and all ICOM
HTs are available at $19.95 :
FOR ALL PREPAID ORDERS, SHIPPING AND HANDLING

“When You Buy, Say 73"

CHARGE WILL BE PAID BY N+EAR-TALK.

Mg communications, Iinc.

(714) 581-4900 Telex 29-7385 ACE UR Fax (714) 768-4410
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Dallas Williams WAQMRG
PO Box 1
Sedgwick CO 80749

In Search Of: RTTY

Experience the mysterious world of RTTY beyond the band edge,
but beware! Its allure’s too great for all but the stoutest of heart.

One of the most fasci-
nating aspects of ra-
dioteletype is monitoring
the thousands of commer-
cial, military, and govern-
mental broadcasts which go

on daily outside the ham
bands.

Not only can anyone
copy such services as AP
(Associated Press) and UPI
(United Press International),
which are the two we are
most familiar with in this

Since this was written,
the TASS and Prensa
Latina services from
CLN-451 on 14,901
kHz have been trans-
ferred to CLN-452 on
14,928. Also, the
American Republics
Wireless File after-
noon transmissions
have been discontin-
ued, and that material
has been added to the
morning schedule.
This was done to
counter poor propa-
gation to those posts
not linked by com-
puter net.

country, but also TASS (Tel-
egrafnoye Agentstvo Sovet-
skogo Soyuza) from the
Soviet Union, AFP (Agence
France Presse) from France,

Reuters from England, and
dozens of others.

Maybe you would like 24-
hour weather from just
about anywhere in the
world, or to feel like a spy
and print out embassy com-
munications. (The stuff is in
code and impossible to read
but it still gives a feeling of
excitement.) Maybe you
would like to practice read-
ing Spanish, French, or
some other language. It is
all there between the ham
bands and easy to copy—if
you know how and where.

Equipment

To receive commercial
RTTY such as this requires
the usual amateur RTTY
equipment and maybe a
few additions. First, of
course, you need a good
general-coverage receiver.
Those who have one of the
new transceivers with built-
in general coverage are all
set. The rest of us will have
to make do with something
else. In general, if the re-

48 73 for Radio Amateurs » April, 1985

ceiver is stable and selec-
tive enough to do a good
job on SSB signals, it will
perform nicely for commer-
cial RTTY.

| use an old Collins R388
(with added mechanical fil-
ters) or a pair of Hammar-
lund SP600/JX17 war-horses,
and they do nicely. The Col-
lins is the better due to the
much more accurate fre-
quency readout, something
that is important when
trying to locate or identify
particular stations. For a
long time | used a BC348
military receiver. Using a
big expensive receiver is not
really required for starting
out.

While it would be nice to
use special antennas, they
are not necessary. The reg-
ular ham antennas will do
very well.

For the terminal unit, the
regular amateur type will
work very satisfactorily pro-
vided it can handle shifts
greater than 170 Hz. Many
amateur TUs are built only
for 170 Hz and will be of lit-
tle use. Most commercial
RTTY transmissions are 425-
or 850-Hz shift, although a

small number can be found
ranging from about 50 to
over 1000 Hz.

Selectable sense is a
must. For the most part, the
commercial stations are not
plagued with the interfer-
ence found in the amateur
bands. For this reason, even
a simple phase-locked-loop
demodulator without filters
will do a surprising job.

If you use a computer to
decode the signals, several
things should be kept in
mind. First, the software
should be able to handle all
speeds from 45 to 74.2 baud
Murray. (While Murray and
Baudot are not the same,
nearly everyone treats them
the same.) While some AS-
Cll, SITOR, and other
modes are in use, most of
the action is still with the 5-
level Murray code at speeds
of either 50 or 74.2 baud. It
seems amateurs are about
the only ones using 45
baud. In three years of daily
monitoring, | have never
copied a transmission using
56.9 baud (75 wpm). That
does not mean 75 wpm is
unused, but that would ap-
pear to be the case.

Second, with some sys-



tems the length of the stop
bit can cause problems.
This is particularly true in
computer systems that use
the cassette port as a TU
and where the stop-bit
length is determined by a
machine-language timing
loop. In these systems, se-
rial-to-parallel conversion is
done by machine language
rather than UART. | faced
this problem with software |
had written for the Timex/
Sinclair TS1000. The stop-
bit timing loop would still
be running while the next
character was being trans-
mitted. The result was gar-
bage. Dedicated systems do
not have this problem. Also,
if the software is written for
a stop-bit length of 1 or 1.5
data bits, there should be
no problems.

Those who use UART se-
rial-to-parallel-to-serial up-
speed converters to drive a
standard teleprinter should
also be aware of the stop-
bit-length problem. The
UART should be set for the
shortest stop bit possible,
usually 1.5. The speed con-
verter will be compatible
with any signal using a
longer stop bit. The reverse,
however, is not true. Nor-
mal 5-level code calls for a
stop-bit length of 1.5, but
many military and weather
transmissions use a stop bit
equal to 2 data bits. Ob-
viously, timing errors will
occur on full-speed trans-
missions using a stop bit
shorter than that of your
speed converter.

Actually, there are a
number of “standard” stop-
bit lengths. The 60-wpm sys-
tem used by amateurs is ac-
tually 61.3 wpm with a stop-
bit length of 1.42. Other
stop-bit lengths include
1. 327, 15 197, and 2.
The standard international
system of 50 baud (66.6
wpm—usually called 66 or
67 wpm) uses a stop bit of
1.5. However, many of the
50-baud transmissions en-
countered on the air use a
stop bit of 2, which is 62.5
wpm.

In truth, the wpm figure

Is somewhat meaningless.
The longer stop bit allows
the receiving equipment to
maintain synchronization
better if the start pulse is
clobbered by interference.
This is why most crypto-
graphic transmissions use
the longer stop bit. One
missed character could re-
quire the entire transmis-
sion to be repeated.

If all this sounds confus-
ing, do not worry too much
about it. But if you have er-
rors in your copy that you
cannot explain, then you
might take a closer look at
the stop-bit lengths in-
volved.

Another thing to consider
is the various keyboard lay-
outs in use by the different
services. Weather services
have, in the past, had their
own special keyboard with
symbols to represent differ-
ent weather conditions. This
system may still be in use,
although | have found no
indication of it. Most for-
eign press services use the
CITT No. 2 system. If re-
ceived on an American
Communications system
(the kind in use by most am-
ateurs), problems can oc-
cur. For instance, with the
CITT system, a shifted S is
the apostrophe rather than
the bell, as on the American

Communications system.
This means that every time
they send an apostrophe
your bell will ring; do not as-
sume something is wrong
with your receiving equip-
ment.

Those with a standard
American Communications
keyboard (or software) and
an active bell in their sys-
tem will soon find it desira-
ble to disconnect it,
especially when receiving
some French transmissions.
French transmissions are
not the only problem, how-
ever, as many press services
use a double apostrophe in
place of quotes. This is be-
cause the CITT system has
no quote key; it has a plus
sign in its place.

While | am set up to use
the computer as a RTTY
monitor, in practice | prefer
the old teleprinter machine
to do most of the work.
While it is noisy, | am not
locked into a given amount
of memory. Thus, | can set
up on a service, print eight
hours worth, and read it at
my leisure. TTY paper is far
cheaper than paper for the
line printer. Also, it does not
tie up the computer for long
periods of time when |
could be using it for some-
thing else. It is the best of
both the old and the new.

ADN—Allgemeiner Deutscher Nachrichtendienst (East Ger-

many)

ANA—Aden News Agency (Yemen)
ANGOP—Agencia Angola Press

ANSA—Agenzia Nazionale Stampa Assoc. (Italy)
APN—Agentstwo Petschato Novosti (USSR)
CNA—Central News Agency (Republic of China)
DIPLO PARIS—French Ministry of Foreign Affairs
DPA—Deutsche Press Agentur (West Germany)
DYN—Diarios y Noticias (Argentina)

KCNA —Korean Central News Agency (North Korea)

KUNA—Kuwait News Agency

MAP—Mutual Arab Prass (Morocco)

NA—Noticias Argentinas

PAP—Polska Agencja Prasowa (Poland)
SAPORITI—Agencia Noticiosa Saporiti (Argentina)
SUNA—Sudan National News Agency
TANJUG—Telegrafska Agencija Nova Jugoslavija (Yugo-

slavia)

TELAM—Agencia de Noticias Telam (Argentina)

VNA—Vietnam News Agency

XINHUA—New China News Agency (People’'s Republic of

China)

YONHAP—Yonhap News Agency (South Korea)

Fig. 1. Foreign press services.

Tuning

Tuning commercial RTTY
transmissions is much the
same as tuning amateur sig-
nals, with one possible ex-
ception. If you have
depended on your ears as a
tuning guide for amateur
signals, you will find that
things sound different. This
is because the commercials
use a wider shift. It should
not take long to get to the
point where you will be
able to recognize the shift
just by hearing the signal.
An oscilloscope is still the
best tuning aid.

If after tuning in the sig-
nal properly and identifying
the shift being used the re-
sulting readout is garbage,
then several things could be
wrong. The first is that your
equipment may be set for
the wrong speed. Change
speeds and try again. (After
some practice you should
be able to identify the
speed just by ear.) If chang-
ing speeds does not clear up
the copy, try changing the
sense. Some combination of
speed and sense will usually
yield good copy—if the
transmission is printable.

Finding a Signal

Now that everything is
ready to go, where do you
look for a signal? Probably
the easiest to receive are
the WBC weather transmis-
sions from Miami, Florida.
These are on 24 hours a day
on over a dozen frequen-
cies. Try 8105, 8130, and
8140 kHz. These are usually
best in the evening and at
night. The 8140-kHz
frequency is taken over
around 0700 UTC by Cas-
tro’s propaganda arm,
Prensa Latina (PL), so be
forewarned.

The weather reports are
sent at 74.2 baud (100 wpm)
with a shift of 850 Hz. Most
are in weather code, which
is not readable without a
key (available at most large
libraries), but you will be
able to tell how well your
system is working by using
these stations. Like most
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commercial and press sta-
tions, they do not transmit
data continuously, so for 10
or 15 minutes at a time you
may hear only a mark car-
rier. Since these three sta-
tions do not transmit the
same data at the same time,
if one is idle, try another.

For news with a different
slant, try the PL transmis-
ston at 0700 UTC on 8140
kHz. It is in English with a
speed of 50 baud and 425-
Hz shift. Other active PL
frequencies are 14,901 and
16,348 kHz. Daily sign-on
for these latter frequencies
is around 1730 UTC (it
changes from day to day)
with “news” in English for
Central America. Cuban
transmissions are not
known for their stability
and may disappear in mid-
sentence. The English is rot-
ten and misspelled words
abound—don’t blame vour
equipment.

The Cubans also relay a
TASS English transmission
on 14901 kHz. This starts
around 1200 UTC and con-
tinues until the sign-off —
usually between 1600 and
1700 UTC. TASS has far
more polish than PL and the
English is much better.
While all of these transmis-
sions are normally 50 baud
with 425-Hz shift, don’t be
surprised if one shows up at
170-Hz shift or if the sense
changes from day to day.
Even the speed has been
known to change. (As | write
this they are using 45 baud!)
The signal also may drift or
even suddenly shift fre-
quency by several hundred
Hertz and just as suddenly
shift back minutes later.

The Cubans (or at least
my limited Spanish leads
me to that conclusion) also
operate several other ser-
vices, Prensa Minrex and
what is labeled Embacuba.
These seem to have no set
schedule or frequency.
Sometimes they appear to
be the same. Usually the
transmissions contain Span-
ish text and/or messages
made up of 5-number code

WBC—National Weather Service (USA)

JMI—Japan

333—USSR (from RVW 53)

AMMC—Australia

Fig. 2. Examples of weather service identifier codes.

groups. Another that seems
to be Cuban uses the mili-
tary-type callsign DIME.
Transmissions are in Span-
ish and have been copied
changing speed in mid-sen-
tence.

For serious copying of
weather transmissions, the
unshift on space (USOS)
function should be turned
off. Since both weather and
the coded traffic of embas-
sies (and the like) are nearly
all in number groups, it is
far easier to read if it is
printed properly. Most of
the transmissions appear to
be sent with the assumption
that the receiver does not
have USOS. For the press
services, however, using the
USOS corrects more errors
than it causes.

The USOS should also be
used when copying traffic
transmitted in the Cyrillic
alphabet used by the USSR
and other countries. With-
out USOS, most Cyrillic
transmissions look like so
much garbage. With USOS,
however, it is possible to
read a word now and then
and maybe even get an idea
of what the traffic is about.
Cyrillic transmissions come
in two types: 2 level and 3
level. The 2 level is just like
the regular keyboard with
upper and lower case, al-
though the characters are
much different. The 3 level,
which appears to be the
most common, has a sec-
ond additional shift allow-
ing access to another group
of characters. The regular
Murray machine prints
these extra characters as
numbers or punctuation.

To receive some of these
Russian stations, try 16,700
kHz plus or minus 10. If
propagation is good, several
can usually be heard.
Nearly all use 170-Hz shift.
| have noticed several
strong Russian stations
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around 12,500 kHz, also.
Recently copied callsigns
include UWFW and UEFZ.
Much of the traffic will
have easily-readable tags
such as Radio Murmansk

and Odessa Radio.

If you would like to prac-
tice your Spanish, there are
a number of easily-copy-
able signals available. The
easiest to receive (at least at
this location) are the AFP
Paris transmissions relayed
via New York or, depending
on the frequency, Marti-
nique. These run sporadical-
ly throughout the day. Try
15,908 kHz for the New
York relay (via WEY 35) and
16,183 kHz for the Marti-
nique relay (via FZF 62). The
Martinique transmission 1is
supposed to be in Portu-
guese for Brazil, but it looks
like Spanish to me. Also, the
Martinique signal may be
difficult to tune, as a direct
Spanish transmission from
Paris can be heard on
16,184 kHz. All of these use
50 baud with 425-Hz shift.
AFP has also been copied in
French on 18,669 and 15,978
kHz, and in English on
15,977 kHz, among others.

Reuters, the British news
service, can often be copied
on both 18,334 and 18,336
kHz, although the condi-
tions are not very good at
this location. Those on the
east coast can probably re-
ceive them better. | have re-
ceived them as early as
1500 UTC. They use 325-Hz
shift. Another frequency to
try is 10,959 kHz around
0400 UTC.

UPI in English from Hong
Kong can be copied on
19,520 kHz when propaga-
tion is favorable. | have had
the best luck during the late
evening and early morning
hours. AP and UPI transmis-
sions are hard to find, as
most have been shifted to

satellites.

The United States Gov-
ernment also has a RTTY
press service. Depending
upon which one you re-
ceive, it can be called the
VOA (Voice of America),
USIS (United States Infor-
mation Service, aka United
States Information Agency),
the African File, the Asian
File, and for South America,
ARF (American Republics
Wireless File. In any case,
all come from the USIA in
Washington.

These transmissions, un-
like most foreign govern-
ment press services, do not
seem to be aimed toward
the general public but to
USIA posts in the target
area. Much of the material
is “for mission staff only
and not for publication.”
The rest of the material is in
English and is then repeated
in the languages of the tar-
get area. Several times a
month they list job open-
ings within the agency
along with media reports
and other “inside” informa-
tion. Also, unlike most press
services, these use 74.2
baud. Because of this
speed, you can expect a
higher error rate in your
copy. The shift is usually
425 Hz, but this seems to be
slightly variable. Some of
the transmissions appear to
be about 80-Hz shift and
multiplexed and transmit-
ted on independent side-
band with VOA SSB feeder
transmissions.

ARF begins “sked 2” at
about 1715 UTC on 14,638
and 18,542 kHz, among oth-
ers. (I have never found
“sked 1”—if there is one—
and recently | noticed they
dropped the “sked 2” intro-
duction label.) These are

74.2 baud at 425-Hz shift
The transmissions open

with about 15 minutes of
RY tester and callsigns.
“Sked 3” begins at 2015
UTC using the same format
and frequencies.

Overseas VOA transmis-
sions can be copied on a
number of frequencies,
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among them: 5460, 7442,
10,972, and 13,995 kHz.

Identifying the Service

Sometimes, identifying
which news service you are
copying can be difficult.
Most, however, will begin a
news item something like
this:

NEW YORK JULY 17
(TASS)—THE UNITED NA-
TIONS. . .

This makes the news service
easy to identify—if you
know that TASS is one of
the Russian agencies. Some
are not that easy. A list of
agencies and the countries
involved is given in Fig. 1. It
is by no means complete
but should give the first-
time monitor a good start at
identifying a news service.

| have been able to copy,
during the past year, all of
the agencies in Fig. 1. With
favorable propagation, they
should be easily copied.

ldentifying weather trans-
missions IS not as easy as
press services. Some, when
not sending weather data,
will slip in a few RYRYs and
an ID. Most do not. Some
do use a special code at the
beginning of each message.
If this code is known, then
the station can easily be
identified. Fig. 2 gives a few
examples of these codes.

Some stations alternate
RTTY data with FAX and
some carry other traffic be-
sides weather. If you know
how to read the reporting
codes used to identify the
weather station that is re-
porting the data, then you
can get a pretty good idea
where a transmission is
coming from. The book
needed to do this is called
National Weather Service

Communications Hand-
book Number 4: Index

Numbers for North and
Central America, the Carib-
bean, and U.S. Stations in
the Pacific. The book also
contains a condensed list-
ing of worldwide index
numbers.

A second book, Federal
Meteorological Handbook

10,408—6VU (Dakar, Senegal) 50 baud/425, nightly
13,487—ANSA (in French and English) 50 baud/425, 1800

uTtc

14,508—D4B (Cape Verde) 50 baud/850, 0000 UTC
14,630—ANSA (in French) 2000 UTC

14,640—ZAMINI PRAHA (Czech embassy traffic) code
groups, 74.2 baud/425, 1900 UTC and others
14,700—TASS (in English) 1800 UTC

14,880—JMG weather (Japan) 50 baud/850
15,693—ANSA sign on at 1500 UTC

15,724— ANSA sign on at 1500 UTC

15,962—LOL (Argentine Navy) 50 baud/425, sporadic
15,996 —DPA (in English) 1630 UTC

16,106 —DIPLO PARIS (FZF61) daily during week
16,137—RCC Havana, daily, sometimes with cable traffic
16,187—4UZ (United Nations) 74.2 baud/425, sporadic
16,417—ADN (in Spanish) 2000 UTC

16,440—WBC weather

16,932—CCS (Chilean Navy) 50 baud/850, sporadic
17,610—YBU (unknown) appears weekdays at 2200 UTC.
Sign on with ID and QTC number sent via FSK CW followed

by coded RTTY.

18,550—NBA (US Navy, Panama) 74.2 baud/850, sporadic
18,650—PAP (Poland) 1700 UTC

18,765—WBC weather

Fig. 3. Some active frequencies. All frequencies are in

kilohertz.

Number 2: Surface Synop-
tic Codes, will help to de-
code the weather data.
Both books should be avail-
able at larger libraries. The
weather code, by treaty, is
used worldwide. At this
writing, some changes are
being made in the format of
the reports, but the codes
should remain unchanged.

It should be noted that
while the US and Canada
use 74.2 baud for weather
transmissions, most of the
rest of the world uses 50
baud, with 850-Hz shift
being the most common.

As a rule, military trans-
missions are not printable,
but many stations can be
identified when they run
tests in the clear. Also, a
goodly amount of unclassi-
fied traffic is transmitted in
the clear and is copyable.
This seems to be especially
true during exercises that
““they’”” want ‘“someone
else” to monitor. The best
time to catch military sta-
tions seems to be the week-
ends. Then they usually
have no traffic and occupy
the frequency with an ID
and RY or SC tester.

Testers and Callsigns
There are a number of

52 73 for Radio Amateurs = April, 1985

variations in testers used by
the commercial stations.
The standard QUICK
BROWN FOX is used fre-
quently but may have a
word or two changed or
added. Diplo Paris uses a
French tester: VOYEZ LE
BRICK GEANT QUE JEX-
AMINE PRES DU WHAREF,
which loosely translates to
“see the big ship | am in-
specting at the wharf.”
Probably the most interest-
ing tester is OF ALL THE
FISHES IN THE SEA, THE
MERMAID IS THE ONE
FOR ME. Not all stations
use RY testers, either. Some,
especially South American,
use SG. Many US military
stations use a combination
of both. At least one station
(YBU) uses the shifted RY
tester, 46.

Callsigns can look a little
strange if you are not used
to them. Some examples:
Y7A63 (East Germany), ZVK
(Brazil), JAN24 (Japan), MSS
(Belize), C8) (unknown), IT
(unknown), RETJXX (Spain?),
FTU8B (France), and the
like. “/RCC Habana” is not a
Russian in Cuba. RCC
stands for Radio Corpora-
tion of Cuba.

Fig. 3 is a list of some fre-
quencies that have been ac-

tive at this writing.
Frequencies given are close
but may vary one or two kil-

ohertz due to the offset of
the receiver used. Also,

some services seem to shift
frequency slightly on an ir-
regular basis. | tried to use
the mark frequency, but
that did not always work
out.

Most of the stations in
Fig. 3 should be easy to re-
ceive. It is only a small sam-
ple of what can be copied.
If no baud rate and shift are
given, then assume 50/425.
The times given are approx-
imate and are not necessar-
ily times when the station
may appear. They are, how-
ever, times that my log
shows they were there.

There are a number of
good RTTY frequency-list-
ing books available and the
serious monitor should have
at least one or two. Since
frequencies, times, sense,
and speed may change
from day to day, no book or
listing can be completely
accurate. But they still can
be of enormous help.

Conclusion

Do not expect every
RTTY signal heard to yield
something printable. At
least half of the transmis-
sions found on the air will
not print at any combina-
tion of speed, sense, or

shift. Many are not 5-level
codes, some use bit inver-

sion and/or bit shifting (a
nice challenge for those
who want to change their
software), some use SITOR,
some use various forms of
multiplexing, and some ap-
pear to be downright scram-
bled.

Sometimes it is hard to
tell just what is what. Some

languages are hard to iden-
tify. | have some stuff |

have copied that no one yet
has been able to identify,
after six months of asking!

That is all part of the fun
of monitoring RTTY trans-
missions outside the ama-
teur bands.

Good Luck! And good
hunting! Il
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Jack Geist N3BEK
2205 Henderson Avenue
Silver Spring MD 20902

he general availability
of small, lightweight, sol-
id-state transceivers has made
truly portable ham-radio op-
eration possible. What is
needed to complete the pic-

Take a Hike

Combine a regulated power supply with a lightweight
rechargeable battery. Add a smart control system.
The result? Incredible versatility!

ture is a lightweight, com-
pact, easy-to-handle twelve-
volt power source that can
be plugged into 60-Hz pow-
er where available or will
supply power from a storage
battery when commercial
power is not available.

Any voltage-regulated
power supply in the three- to
five-Ampere range that can
be adjusted to near 15.5-volt
output and a fourteen-Am-

Photo A. Power supply and control box mounted on one side
of plywood frame.
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pere-hour motorcycle bat-
tery integrated with battery-
charging and switching cir-
cuits will meet this need. A
power supply and battery of
these ratings can be easily
liftted and carried. The pow-
er supply will charge a ful-
ly-discharged fourteen-Am-
pere-hour battery in a rea-
sonable time, and either the
battery or power supply will
carry the load of a portable
rig (such as a hand-held
transceiver and rf power am-
plifier). Appropriate inte-
grating circuitry and a pack-
aging design concept unique
to this application will be
described.

The Lead-Acid Battery

Hams have become well
acquainted with small com-
pletely sealed nicad bat-
teries. The lead-acid battery
is a different animal. Al-
though there is one in every
automobile, they are not ex-

LE
EXTINGUISHED

48% CHARGE ——

CHARGING CURRENT IN AMPS

Ghil

actly common household (or
ham-shack) items. A few
words of advice and consid-
erable caution are in order:
@® Use extreme care in han-
dling batteries. Electrolyte is
highly corrosive and will
cause serious burns to the
skin. Wear safety goggles
when handling electrolyte.
When diluting sulphuric acid,
always add acid to the wa-
ter—and do it slowly. If wa-
ter is added to acid, heat gen-
erated in the mixing will
cause boiling and splat-
tering.
® Fully charging a lead-
acid battery causes some hy-
drogen and oxygen to be
vented as a result of electrol-
ysis. Charge batteries in
open, wellventilated space.
Do not smoke or expose a
flame or electric spark near a
battery being charged.

It is safe to charge an au-
tomobile or smaller battery
in an open, well-ventilated
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Fig. 1. 14-Ah motorcycle battery charging characteristics.



room, particularly with the
constant-voltage method,
since the decreasing current
as full charge is approached
results in only modest gas-
sing. Even so, smoking in the
vicinity of a battery being
charged is not advisable.

It is desirable to have a hy-
drometer available for check-
ing the specific gravity of
the battery electrolyte and
to use for replacing water
lost by electrolysis. Use only
distilled water to bring elec-
trolyte up to the proper lev-
el. Small hydrometers suit-
able for the small filler holes
in motorcycle batteries are
available from auto-parts
stores and cycle shops. Take
deliberate care when using
the hydrometer—tiny splat-
tered drops of electrolyte
cause nasty corrosion spots
on instruments and equip-
ment and surprising “moth
holes” in clothing.

Motorcycle batteries are
well suited to the power-
module application. Their
filler holes are sealed, and
all cells are vented through
one opening and a piece of
flexible plastic hose. Al-
though not intended for
deep-discharge applications,
they will, if properly main-
tained, give good perfor-
mance and long life in ama-
teur-radio service. Unlike ni-
cads, lead-acid batteries do
not have a memory; they
can be discharged to any
level and recharged from
that level. Low-current over-
charging is not harmful and
is used normally to ensure
maintaining 100% charge.
Hence the charge cycle
does not have to be careful-
ly timed. Except for the acid
electrolyte, lead-acid bat-
teries are quite friendly.

Control and
Switching Circuits

Control and switching cir-
cuits for the power module
must perform the following
functions:

® Charge a completely dis-
charged battery in a reason-
able time

@ After charge, supply a
low-current trickle-charge

whenever the power supply
is energized

® Supply equipment power
at a voltage of 13 to 14

® Select either power sup-
ply or battery power

® Disconnect the power
module from the load

Consider first the battery-
charging function. The in-
structions supplied with mo-
torcycle batteries specify
constant-current charging
with current values of ap-
proximately one-tenth the
Ampere-hour rating for peri
ods of from 10 to 16 hours.
With the power supply as a
charger, constant-voltage
charging must be used (as
is standard for wvehicular
charging equipment). In
constant-voltage charging,
the charging current is sever-
al times the constant-cur-
rent value at the beginning
of charge and tapers to a
fraction of the constant-cur-
rent value for the last 35%
of the total charging time
(while the battery is receiv-
ing the last 10% to 15% of
charge). A charging voltage
of 15.5 will fully charge the
battery in nearly the same
time specified for constant-
current charging.

With a charging voltage
this high, the initial current
must be limited to prevent
damage to the power supply
and to prevent shortening
the life of the battery. Cur-
rent limiting can be pro-
vided with a low-value series
resistor.

Total charging time can
be considerably reduced if
the resistor is nonlinear so as
to provide a high resistance
when passing high values of
current and practically no
resistance at low current. By
a happy coincidence, a stan-
dard 6-volt, 24-Watt, high-in-
tensity incandescent lamp
(no. 1133) has a resistance
characteristic exactly suited
to a 14-Ah battery being
charged at 15.5 volts. With
the lamp as a series resistor,
charging is accomplished
with the “constant-voltage,
current-limited” method.

A graph of the charging
characteristics of a com-

Photo B. Motorcycle battery isolated from electronic equip-
ment by vertical member of frame. Battery is mounted in

shallow well and secured at the top with an aluminum-wire
bracket. All cells are vented through the plastic tube on the
side of the battery and directed away from the frame.

pletely discharged 14-Ah
battery is shown in Fig. 1.
Charging current limited to
2.4 Amps approaches a con-
stant 0.4 Amps in 15 hours.
Complete charging requires
about 18 hours. The 0.4-Amp

final current is too high for a
trickle charge, but a lower
chargipg voltage would pro-
long charging time. There-
fore, a means of reducing to

trickle-charge current must
be provided. (Will anyone
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Fig. 2. Power-module control circuits.
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— FASTCHARGER

for Kenwood TH21, TH31, TH41

¢ (Charges in 15 minutes
* (Constant Current
* Automatic Voltage cut-off
* Battery doesn't heat-up
L ]

12v-14vde input.
Charge from any point in discharge cycle
without developing “memory"”’

* Proven in daily use

Charge-Rite
2889 NE 26 Place

F't. Lauderdale, Florida 33306
306-566-2200

Selling 73 for Ra-
dio Amateurs will
make money for you.
Consider the facts:

Fact #1: Selling 73 for Radio Am-
ateurs increases store traffic—our
dealers tell us that 73 for Radio Amateurs
is the hottest-selling amateurradio magazine
on the newsstands.

Fact #2: There is a direct correlation between store
trafficand sales—increase the numberof peoplecoming
through your door and you'll increase sales.

Fact #3: Fact#1 + Fact#2 = INCREASED $ALES, which
means more money for you. And that's a fact.

For information on selling 73 for Radio Amateurs, call
800-343-0728 and speak with ourdirect sales manager. Or
writeto 73 for Radio Amateurs, 80 Pine St., Peterborough,
NH 03458.

B0 Pine Street Peterborough, NH 03458
800-343-0728
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The number of Ampere-
hours delivered by a fully-
charged battery depends on
the value of the load cur-
rent. A 14-Ah motorcycle
battery under a continuous
average load of one Amp
delivered approximately 14
Ampere-hours when dis-
charged to ten volts. With
an average load of two
Amps, the output dropped
to 13 Ampere-hours. A con-
tinuous load to full dis-
charge is not representative
of battery operation in ama-
teur-radio service. A more
typical test was run with a
repetitively-cycled load of
32 Amps (transmit) for 3
minutes followed by 125 mA
(receive) for 9 minutes. The
reults of this test are plotted
in Fig. 4, showing the battery
voltage at the end of each
light- and heavy-load cycle.

The heavy-load curve
shows the precipitous drop
in voltage characteristic of
the lead-acid battery after it
reaches about eleven volts.
When the battery was fully

discharged by the 3.2-Amp

load, the heavy-load cycle
was reduced to 1 Amp, after

which a useful value of volt-
age was delivered for an ad-
ditional half hour. At the
end of the fourteenth hour,
the load was reduced to 125
mA continuous, the load of
a hand-held transceiver op-
erating on a “mobile stand.”
After a half hour on this
load, the transceiver deliv-
ered rated two-Watt output
with the battery voltage at
10.5—there was still some
usable charge available.
This discharge performance
represents a lot of HF, QRP,
or VHF operation.

The contribution to this
project made by Jim King
WB3)Z! is gratefully ac-
knowledged. The original
idea for the portable power
module was his. He sug-
gested the battery-charging
circuit, supplied some parts,
and helped with testing
along the way to the final
design. Also, photography is
by Jim King.

MOVING?

SUBSCRIPTION
PROBLEM?

Get help with your subscription by
calling our new toll free number:

1-800-645-9559*

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

If possible, please have your mailing label

in front of you as well as your cancelled

check or credit card statement if you are
having problems with payment.

If moving, please give both your
old address and new address.
* New York State residents call 1-800-732-9119.
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Prepayment by check or money order is required with your ad. No discounts or
commissions are available. Please make your payment to 73. Rates for multiple

Insertions are available on request.

Advertising must pertain to amateur radio products or services. No special
layouts or positions are possible. All advertising copy must be submitted
typewritten (double-spaced) and must include full name and address. Copy
limited to 100 words, maximum. Count only words in text. Address, free.

73 cannot verify advertising claims and cannot be held responsible for claims
made by the advertiser. Liability will be limited to making any necessary correc-

tions in the next available issue.

Copy must be received in Peterborough by the 5th of the second month

preceding the cover date.
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MOBILE IGNITION SHIELDING. Free litera-
ture. Estes Engineering, 930 Marine Drive,
Port Angeles WA 98362. BNB0O6G

MILITARY TECHNICAL MANUALS for old
and obsolete equipment. 60-page catalog,
$3.00. Military Technical Manual Service,
2266 Senasac Ave., Long Beach CA 90815.
BNBO45

REPAIR, alignment, calibration, Collins
written estimates, $25; non-Collins, $50.
K1MAN, (207)-495-2215. BNB117

IMRA—Iinternational Mission Radio Asso-
ciation helps missionaries by supplying
equipment and running a net for them daily
except Sunday, 14.280 MHz, 1900-2000
GMT. Br. Bernard Frey, 1 Pryer Manor Rd.,
Larchmont NY 10538. BNB123

NEW HAM-SWL SOCIETY for unity of
thought & learning. Open to all. Many top-
ics, awards, free ad space in periodical,
society net, museum participation. Shack
pics & QSLs welcome. Writers needed.
SASE for info to RCSW, 32 Applegate,
Bennington VT 05201. BNB197

SCHEMATICS: Radio receivers 1920s/60s.
Send name, brand, model no., SASE. Scara-
mella, PO Box 1, Woonsocket Rl 02885-
0001. BNB214

HAM RADIO REPAIR, tube through solid
state. Robert Hall Electronics, PO Box
8363, San Francisco CA 94128; (408)-729-
B8200. BNB219

HAM TRADER YELLOW SHEETS, in our
23rd year. Buy, swap, sell ham-radio gear.
Published twice a month. Ads quickly cir-
culate—no long wait for results. SASE for
sample copy. $9 for one year (24 issues).
POB 356, Wheaton IL 60189. BNB220

DX HEADING MAPS for Boston, NYC, Phila.,
Baltimore, Detroit, Atlanta, Chicago, New
Orleans, Saint Louis, Dallas, LA. 11 x 17
$1.75 pp. 22 x 34 $5.95 pp. Specify city. Bill
Massey W2HOJ, PO Box 397, Hainesport
NJ 0B036. BNB221

COMMODORE 64 CW INSTRUCTOR PRO-
GRAM. Generates CW on TV speaker.
Random code, keyboard input, or prere-
corded “CW Tests.” Character speed and
spacing set independently. Designed for
classes and increasing code speed. $15.00—
diskette or cassetie (specify). N7BCU,
Dennis Olver, 22000 S. Tonya Ct., Beaver-
creek OR 87004. BNB249

QSLS to order. Variety of styles, colors,
card stock. W4BPD QSLs, PO Drawer DX,
Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE. Up-to-date, in-
formative, interesting. Compiled and edit-
ed by Gus Browning W4BPD, DXCC Honor
Roll Certificate #4. Send for free sample
and subscription information today. PO
Drawer DX, Cordova SC 29039. ENB261

COCO OWNERS—Free software and hard-
ware brochure. CoCoNuts, POB 9866, San
Jose CA 95157-0866. BNB265

COMPREHENSIVE RTTY, ASCIll, CW soft-
ware package for TRS80 models |/1I/4.
Free brochure. KCQ Software, 6319 Boeuf
Trace, Alexandria LA 71301. BNB270

CASH PAID for traffic/speed radar equip-
ment. Write or call: Brian R. Esterman, PO
Box 8141, Northfield IL 60093; (312)-
251-8901. BNB271

REPEATER VOTER: Four-channel expand-
able signal-to-noise voter card. The voter
selects the best signal from the audio.
Just give it COH and audio and it returns
the best signal. All multiple-receiver re-
peaters should have one. Commercial de-
sign. For more information write: Voter,
Hall Electronics, 815 E. Hudson 5t., Co-
lumbus OH 43211. BNB274

KENWOOD 430S owners only! Stop Scan—
when the squelch breaks, the scan stops!
Adjustable resume scan delay. No modifi-
cations! Kit $25, assembled $35. JABCO,
R1 Box 386, Alexandria IN 46001. BNB275

WHY SELL IT? You can donate that un-
wanted equipment, get the tax break, and
feel like a million. Contact the kids learn-
ing English via amateur radio at Junior
High 22 on Manhattan’'s Lower East Side.
WB2JKJ, Junior High School 22 ARG, 111
Columbia Street, New York NY 10002,
BNB276

COPY SATELLITE PHOTOGRAPHS, weath-
ar maps, and press on our military-surplus
facsimile recorders. Recorders are solid-
state, dual-speed, and fully automatic.
Catalog available. Atlantic Sales, 3730
MNautilus Ave., Brooklyn NY 11224; (718)-
3720349, BNB280

DIGITAL AUTOMATIC DISPLAYS for FT-
101s, T5-520s, Collins, Swan, and all
others. Six 1/2" digits in a 5" wide by
1-1/2" high and 9" deep metal cabinet.
Send $1.00 for information. Grand Sys-
tems Dept. A, PO Box 3377, Blaine WA
98230. Canadians contact VE7LB. BNB282

ATLAS 350XL OWNERS GROUP. Free
newsletter. Send QSL with rig s/n and
SASE. Know people who repair them? In-
formation to share? Questions? Rod

N5NM, Box 2169A, Santa Fe NM 87501.
BNB291

KNOW FIRST! You need the W5YI Report,
a twice-monthly award-winning hot insid-
er ham-radio newsletter. Acclaimed best!
Confidential facts, ideas, insights, nation-
wide news, technology, predictions, alerts!
Quoted coast-to-coast! We print what you
don't get elsewhere! $21.00 annually
wimoney-back guarantee! SASE (2 stamps)
brings free sample. W5Y/! Report, PO Box
#10101, Dallas TX 75207. ENB294

NEW VE PROGRAM QUESTIONS—booklet
contains the current FCC Amateur Radio
Operator Study Guide and all 1600 actual
test questions for all ham classes (Novice
though Extra class). $3.00 postpaid. W5Y/
Report, PO Box #10101, Dallas TX 75207.
BNB295

1985 “"BLOSSOMLAND BLAST,” Sunday,
October 6, 1885. Write "BLAST,” PO Box
175, 5t. Joseph MI 49085. BNB296

REPLACE rusted antenna bolts with
stainless steel. Small quantities, free
catalog. Elwick, Dept. 539, 230 Woods
Lane, Somerdale NJ 08083. BNB297

NEW Grant AM/SSB CB with power mike,
$125. R. D. Carter, PO Box 418, Vass NC
28394, BNB298

Tl 89/4A random, text, keyboard, send,
receive, code-practice programs. Dr. Code
“General’” sends International Morse
Code and prints on screen; you choose
speed, tone, which characters to be sent,
spacing, and more! Dr. Code “Speech”
is the same as "General,” with speech;
you choose how many characters before
speech check. For cassette of both copy-
righted programs and conditional copying
privileges, send $10.00 plus $3.00 ship-
ping and handling to NSESF, Rt. 1, Box
1326, Lake Charles LA 70601. Phone (318)-
436-2048, no collect calls please; satisfac-
tion or money back. BNB299

THE KANSAS CITY DX CLUB invites all DX
and contest enthusiasts to its 5Sth-floor
Stouffers Hotel Hospitality Suite during
this year's Dayton Hamvention. Continu-
ous CW pileup contest, DX trivia contest,
DX video room, and refreshments—Friday
and Saturday starting at 7:00 pm. BNB300

ONTARIO HAMS. Fast repair of all types
of amateur equipment. Specialize in com-
plete overhaul and alignment. Equipment
pickup and return via UPS. Ralph VE3UY,
(519)-836-1735. BNB301

COCO AMTOR/RTTY/ASCI/CW. Full-fea-
ture software ROM pack for TRS-80C, $89.
Matching clock/PTT controllers, $24. CW
interface, $29, including airmall postage.
Visa/Mastercard accepted. Requires con-

Does anybody have information on how
to build a ferrite-bead antenna?

Marvin Rosen N3BQA
20 W. Madison Street
Baltimore MD 21201

I need 211 (311, VT4C) tubes and meters
from a BC-375 transmitter.

Robert S. McMullen N@FVN

24 W. 58 Termrace
Kansas City MO 64113

ventional RTTY TU. Very popular in UK,
newly available In US from England's top
quality radio software house. Grosvenor
Software, 22 Grosvenor Road, Seaford,
Sussex BN25 2BS, England. BNB302

COMPLETE two-meter repeater with Ad-
vanced Computer Controls RC-850 con-
troller, full telemetry, link radio, and many
other extras for sale. Excellent condition.
Doug Zastrow WBOUPJ, 1702 Alaska, Mor-
folk NE 68701. Phone (402)-379-3166 days,
(402)-379-1166 evenings. BNB303

MAYBE THIS AD IS FOR YOU.. . Burglar
Alarms. . .easily learned. Terrific employ-
ment-business opportunities. Get in now.
Starting information $2. Security Elec-
tronics International, PO Box 1456-GX,
Grand Rapids MI 49501. BNB304

S5SB CRYSTAL FILTERS, 9.0 MHz, 2.4-kHz
bandwidth, 6 pole, $17.50, two for $30.00.
4CX250B chimneys, $5.00, three for $12.00.
ICL7V117 LED DVM chips, $8.00, three for
$20.00. Dentron CAP transceiver, 100
Watts, solid state, $275; ACPS, $85;
GLA1000-C linear, 160-15 + 10, $285. All
items new, postpaid, data. National re-
celver collection, SASE list. Wanted: auto-
mobile radio vibrators, new. W. E. Delage,
PO Box 493, Northfield OH 44067, (216)
274-2012. BNB305

CODE-PRACTICE PROGRAMS diskette
for IBM PC, PCjr. 810 pp. Andrew
Modla/73, 5 Derby Place, Newtown PA
18940. BNB3086

TUBES: Sell fifty-year collection—receiv-
ing and transmitting. Send list of require-
ments for availability and price quotes. M.
Levy WS5QUT, 4141 Krupp Drive, Apt. One,
El Paso TX 79902. BNB307

FTDX400 TRANSCEIVER—200 Watts, ex-
cellent condition, with manual. |deal for
new ham or old-timer. Built like a battle-
ship. Needs only TLC from owner. W1XU,
Box 186, Peterborough NH 03458; (603)
8924-6759. BNB308

HIGH-QUALITY, LOW-COST courtesy
beepers for your transmitter or repeater.
Kit $14, assembled $18 F.O.B. YBM Enter-
prises, 8502 N. Oketo Ave., Niles |L 60648,
BNB309

FIND OUT what else you can hear on your
general-coverage transceiver or receiver.
Join a shortwave radio listening club.
Complete information on major North
American clubs and sample newsletter,
$1.00. Association of North American
Radio Clubs, 1500 Bunbury Drive, Whittier
CA 90601. BNB310

ICOM 730, mint, guaranteed, $650. Com-
puter hardware and software. Check our
prices before buying. AVEX Computers,
2445 Cleveland Avenue, West Lawn PA
19609, (215)-674-9559. BNB311

AM HELP

Can anyone provide assistance or infor-
mation in converting the HyGain 3750 to
using the 6146 tube?

Also, | desperately need a 19-kHz crys-
tal for the RCA sterec FM signal simulator
model WR-52A. | will pay any reasonable
price for the information.

Connie Mercer NG4AC
403 Pershing Drive
WSMR NM 88002
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Listings in this column are provided free of
charge on a spaceavailable basis. The fol
lowing information should be included in
every announcement: sponsor, event, dale,
time, piace, city, state, admission charge (if
anyl features, falk-in frequencies, and the
name of whom to contact for further informa-
tion. Announcemenis must be received by
73 Magazine by the first of the month, two
months prior o the month in which the evenl
takes place. Mall to Editorial Offices, 73 Mag-
azine, Pine St., Peterborough NH 03458

KEARNEY NE
MAR 30-31

The Midway ARC of Kearney, Nebraska,
will hold its 8th annual ARRL Spring Con-
vantion on March 30-31, 1985, at the Holi-
day Inn, Kearney NE. The Friday-night pre-
activity will be the North American Tele-
conference Radio Network live from the
Holidome. During the weekend there will
be symposia on AMSAT, packet radio, and
fraquency coordination and RFI. There will
be alternate activities for non-hams. There
will be a banquet, Four Keys music, ven-
triloquism, Belvin B. Bump's humor, and
more. For more Information, contact
MARC, PO Box 1231 Kearney NE GBB47.

PUTNAM COUNTY IN
APR 6

The Putnam County Amateur Radio
Club will hold its third annual auction and
flea market on April 6, 1985, beginning at
B:00 am, at the Putnam County Fair-
grounds, north of Greencastle IN. Admis-
sion for this all-indoor event is $3.00 per
person and children under 12 are free.
Flea-market lables are $2.00 each. Setup
begins at 6:00 am. The auction will begin
at 1:00 pm. Food and drink will ba avail-
able. For more information, send an SASE
to John 5. Underwood KSIIB, RFD 1, Box
10, Fillmore IN 46128; (317)-246-68335,

KANSAS CITY MO
APR 13-14

The PHD Amateur Radio Association
will sponsor the Missouri State ARRL Con-

PECIAL EVENTS

vention on Saturday and Sunday, April 13-
14, 1885, from 830 am to 5:30 pm (both
days), in the Trade Mart Building ll, lo-
caled at the downtown Kansas City MO
airport. Registration is $4.00 (good ftor
both days) and swap tables are $10.00 (for
both days; includes one registration). Fo-
rums will include: ARRL, computer, FCC,
VE, DX, PR, QCWA, and AMSAT. Home-
brew and CW confests will also be held.
Both the flea market and the commercial
booths will be inside the 45,000-square-
foot bullding. A banquet will be held on
Saturday night at the Gold Buffet ($10.50).
Talk-in on 146.34/.94. For further Informa-
tion or pre-registration, send an SASE to
PHD Amateur Radlo Association, PO Box
11, Liberty MO 64068-0011, or phone (B816)-
781-7313 or (B16)-452-9321.

RALEIGH NC
APR 14

The 13th annual Raleigh Amateur Radio
Socliety Hamfest will be held on April 14,
1985, al the Jim Graham Building, NC
State Fairgrounds, Hilisborough Street,
just west of the Raieigh Beitiine, Raleigh
NC. Admission is $3.50 in advance (until
April 1) and $5.00 at the door. Flea-market
spaces are $5.00 (includes a table and two
chairs). Dealers can set up on Saturday,
April 13, from 4:00 to 10:00 pm, and on
Sunday, April 14, from 6:00 am to 8:00 am.
There will be QCWA, MARS, and ARRL-
NTS meetings, CW and home-brew con-
tests, and ARRAL and RARS booths. Talk-in
on 146.04/.64 (WADW) and 146.28/.88
(K4ITL). For pre-registration fiyer or dealer
information, contact Rollin Ransom NF4P
at (8197795021 or Jim Bradley WA4AQO
at (919)-851-2437, or write to RARS, PO Box
17124, Raleigh NC 27619.

HOSARC 12TH ANNIVERSARY
APR 14

The Hall of Science ARC (HOSARC) will

Issue a commemorative certificate to any-

one working a HOSARC station between
1500 and 2100 UTC on April 14, 1885. This
speclal evenl celebrates HOSARC's 12th
anniversary. Stations using WB2JSM will

received my moneys worth with just one

Issue
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operate CW in the first 25 kHz of the 40-,
15-, and 10-meter Novice bands and in the
first 5 kHz of the 30-meter band. Stations
using WB2ZZO will operate in the first 25
kHz of the 40-, 20-, 15, and 10-meter Gen-
eral phone bands. Send a QSL and a large
SASE (40 cents or 1 IRC) to HOSARC, PO
Box 131, Jamaica NY 11415, or to HOSARC
QSL Manager Amold Schiffman WB2YXB,
B81-22 250th Street, Bellrose NY 11426,

H’EETHAHTFDHEL?[
APR &~ ——

The Pioneer Valley Radio Association
will hold its eighth annual fiea market on
Sunday, April 14, 1985, from 10:00 am to
4:00 pm, at Conard High School, Berkshire
Avenue, West Hartford CT. Features in-
clude volunteer exams, lectures on com-
puters and Basic programming, an
auction, food, and free parking. Tables are
$10.00 in advance and $12.00 at the door.
Talk-in on 146.19.79. For further Informa-
tion or for reservations, contact Jon Patz
KATFYL, 34 Whiting Lane, West Hartford
CT 06119, or call (203)-232-8772 evenings.

BEDFORD PA
APR 14

The Bedford PA, Altoona PA, Somersel
PA, and Cumberiand MD Amateur Radio
Clubs and the Blue Knob Repeater Asso-
clation will sponsor the third annual
Southern Alleghenies Hamfest on Sun-
day, April 14, 1885, from 7:00 am to 4:00
pm, at the Bedford County Falrgrounds,
one mile west of Bedford on Route 30 and
one half mile west of the Route 220 By-
pass (close to the Bedford Exit of the PA
Tumpike). Admission is $3.00, tables are
$5.00, and outside tallgate spaces are
$2.00. Dealers can set up the day before.
Talk-in on 145.40/.89, 4442 +5 MHz, and
146.52. For more information, contact Joel
Cunard KB3TR, RD 6, Box 104, Bedford PA
15522; (B14)-623-9697.

FRAMINGHAM MA
APR 14

The Framingham Amateur Radio Asso-
clation, Inc., will hold its annual spring
flea market on April 14, 1985, beginning at
10:00 am, at the Framingham Civic League
Bullding, 214 Concord Street (Route 126),
Framingham MA. Sellers can set up at
B:30 am. Admission is $2.00 and tables are
$10.00 (which includes one free admis-
sion) and pre-registration is required. Food

will be available. Talk-In on .75/.15. For
more information, contact Joe Weiner
KIVWC, 52 Overlook Drive, Framingham
MA 01701; (B17}-8T7-T168.

WOOD COUNTY WV
APR 14

The second annual NWWVRA Hamfes!
will be held on April 14, 1985, from B:00 am
to 400 pm, at the Wood County 4-H Grounds.
There will be an all-indoor flea market and
deaiers are weicome. Admission is $3.00
and fiea-market spaces are $3.00 each.
There will be food and XYL activitles. Talk-
in on 147.360/960. For further informa-
tion, send an SASE to Jim Whitlatch, 5007
Elmwood Avenue, Parkersburg WV 26101,
or call (304)-422-7157.

ARBOR DAY
APR 15-21

Special-event stations will be operating
from Nebraska City NE, beginning at 2400

UTC on April 15, 1885, and ending at 0600
UTC on April 21, 1885, to commemorate
Arbor Day. Nebraska City Is the home of
Mr. J. Sterling Morton, the founder of Ar-
bor Day. All amateurs contacting these
stations will be eligible to receive a com-
memorative certificate from the Nebraska
City Amateur Radio Club. Stations will be
operating in the General portion of the B0-
and 10-meater phone and CW bands. SWls
can participate also. Send an SASE and
your QSL card to Nebraska City Radio
Club, PO Box 8, Nebraska City NE 68410.

SOMERSWORTH NH
APR 20

The Great Bay Radio Association will
sponsor the Springlest B5 flea market/
hamfest on Saturday, April 20, 1985, from
9:00 am to 3:00 pm, at the Somersworth Ar-
mory, Blackwater Road, Somersworth NH.
Admission is $1.00 and tables are $8.00
(includes one admission). There will be
food and free parking. Talk-in on 146.40/
147.00. For table reservations or more in-
formation, write to Great Bay Radio Asso-
ciation, PO Box 911, Dover NH 03820.

GRAND JUNCTION CO
APR 20

The Grand Mesa Repeater Soclety will
hold the sixth annual Western Slope Ama-
teur Radio and Computer Swapfest on Sat-
urday, April 20, 1985, from 10:00 am to 4:00
pm, at a location to be disclosed later, in
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$25.00 operators,

$100.00

$3.50 today.
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Jensen's new catalog features hard-to-
find precision tools, tool kits, tool cases
and test equipment used by ham radio
hobbyists, scientists, en-
gineers, laboratories and government
agencies. Call or write for your free copy

JENSEN
TOOLS INC.
| S pp———

for Radio
Amateunrs
7815 S. 46th Street Subscription Dept.
Phoenix, AZ 85040 PO Box 931

(602) 968-6231

73 does not keep subscrip-
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

Please send a description
of the problem and your

most recent address label to:

Farmingdale, NY 11737




Grand Junction CO. Admission is free and
tables are $5.00 each. Features include an
indoor swapfest, exams, an auction, and
refreshments. Talk-in on 146.82 and
449.200. For further information or to re-
serve a table, send an SASE to Larry
Brooks WQECY, 3185 Bunting Avenus,
Grand Junction CO 81504; (303)-434-5603.

ROCHESTER MN
APR 20

The Rochester Amateur Radio Club will
sponsor the Bth annual Rochester Area
Hamfest on Saturday, April 20, 1985,
beginning at B8:30 am, at John Adams
Junior High School, 1525 NW 31st Street,
Rochester MN. There will be a large indcor
flea market, refreshments, and free park-
ing. Talk-in on 146.22/.82 (WOMXW). For
further information, contact the RARC,
clo WBRYEE, 2253 Nordic Ct. NW, Roches-
ter MN 55901.

FLEMINGTON NJ
APR 20

The Cherryville Repeater Association
will sponsor the Flemington NJ Hamfest
on Saturday, April 20, 1985, from 8:00 am
to 3:00 pm, at the Hunterdon County High
School Field House, Route 31, Flemington
NJ. Admission is $3.00. Breakfast will be
available from 6:30 am. Exams will be giv-
en. Talk-in on 147.975/.375, 147.615/.015,
222 52122412, 445.850/444 850, and 146.52.
For more information or for table reserva-
tions, contact Bill Inkrote K2NJ, RD 10,
Box 294, Quakertown-Croton Road, Flem-
ington NJ 08822; (201)-788-4080.

MADISON WI
APR 21

The Madison Area Repeater Associa-
tion, Inc. (MARA) will host its thirteenth
annual Madison Swapfest on Sunday,
April 21, 1985, beginning at 9:00 am, at the
‘Dane County Exposition Center Forum
Building, Madison WI. Commercial exhibi-
tors and flea-market sellers can set up be-
ginning at 8:00 am. Admission is $2.50 in
advance and $3.00 at the door. Children 12
and under are admitted free. Flea-market

the door. There is parking available in the
adjacent paved lot and hotel accommo-
dations are available within walking dis-
tance of the swapfest. There will be a
large variety of equipment and compo-
nents for hams, computer hobbyists, and
experimenters. An all-you-can-eat pan-
cake breakfast and a barbecue lunch will
be available. Talk-in on 146.16/.76. For res-
grvations or more information, contact
MARA, PO Box 3403, Madison WI 53704.

BRAINTREE MA
APR 21

The South Shore Amateur Radio Club of
Braintree MA will hold an indoor flea mar-
ket on Sunday, April 21, 1885, froin 11:00
am to 4:00 pm, at the Viking Club, 410
Quincy Avenue, Braintree MA. Admission
is $1.00 and B-foot tables are $10.00 each
(includes one free admission per table).
For more information or to purchase ta-
bles (make checks payable to the South
Shore Amateur Radio Club; there is no
cancellation refund after April 17, 1985),
contact Ed Doherty WI1MPT, 236 Wild-
wood Avenue, Braintree MA 02184; (617)-
B843-4431.

DAYTON OH
APR 26

The Dayton/Cincinnati Quarter Century
Wireless Association Chapter 9 will hold
its annual banquet in conjunction with the
QOTC and the Dayton Hamvention on Fri-
day, April 26, 1985, at 7:30 pm, at Neils Heri-
tage House, 2188 S. Dixie Drive, Dayton
OH. There will be a cash bar beginning at
6:30 pm. Tickets are $12.50 per person. For
reservations or tickets, contact Bob Dingle,
Secretary/Treasurer, 657 Dell Ridge Drive,
Dayton OH 45429; (513)-299-7114.

DAYTON OH
APR 26

The 16th annual B*A*S*H will be held
the night of Friday, April 26, 1985, at the
Convention Center, Main and Fifth Streets,
Dayton OH. Admission is free to all. Park-
ing is available in the adjacent City Ga-

rage. There will be sandwiches, snacks,
and a cash bar. There will also be live en-
tertainment. For more information, con-
tact the Miaml Valley FM Association, PO
Box 263, Dayton OH 45401,

FITCHBURG MA
APR 27

The Montachusett Amateur Radio As-
sociation will hold a flea market on Satur-
day, April 27, 1985, from 9:00 am to 3:00
pm, at the Knights of Columbus Hall, Elec-
tric Avenue, Fitchburg MA. Admission is
$1.00 and tables are $8.00 each. Sellers
can set up at 8:00 am. Talk-in on 144.85/
145.45 and 146.52. For table reservations
or more information (make check payable
to M.A.R.A), contact Jim Beauregard, 7
Mountain Avenue, Fitchburg MA 01424.

WEBSTER MA
APR 28

The Eastern Connecticut ARA will hold
its annual flea market on April 28, 1985, at
the Point Breeze Restaurant on Webster
Lake, near Exit One (Route 395) on Route
193, Webster MA. Talk-in on 147.225/.825
or .52 direct. For further information, con-
tact either Dick Spahl K1SY| at {617)-943-
4420 (after 7:00 pmj), or Don Amirault
K1APE, RR 1, Box 310, Thompson CT
06277, (203)-923-2727.

150TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

A special commemorative callsign,
VI3WI, part of the 150th anniversary cele-
bration of the European settlement in Vic-
toria, will be on the DX bands until at least
April 30, 1985, VI3WI will be activated on a
roster basis by selected members of the
Wireless Institute of Australia and its af-
filiated clubs. All DX bands and all modes
will be used and a commemorative QSL is
avallable, either direct or via the VK3 QSL
Bureau. A special award certificate is also
available for radio contact with Victoria
between November, 1984, and April 30,
1885. Contact (SWLs log) one station in

VK3 during the award period to qualify. A
QSL card for the qualifying contact, en-
dorsed with a congratulatory message on
Victoria's 150th anniversary, plus $2.00 or
equivalent, should be sent to Victoria 150
Award, Wireless Institute of Australia, 412
Brunswick Street, Fitzroy 3065, Victoria,
Australia.

CEDARBURG Wi
MAY 4

The Ozaukee Radio Club, Inc., will spon-
sor its seventh annual swapfest on Satur-
day, May 4, 1985, from 8:00 am to 1:00 pm,
at the Circle B Recreation Center, High-
way 60, Cedarburg WI {20 miles north of
Milwaukee). Admission is $2.00 in ad-
vance and $3.,00 at the door. Four-foot
tables are $2.00 each and are available in
advance only. Refreshments will be avail-
able. Seller setup begins at 7:00 am. For
tickets, tables, maps, or more informa-
tion, send a business-size SASE to 1985
ORC Swapfest, 101 E. Clay Street, Sauk-
ville W1 53080.

ROGERS AR
MAY 4

The Northwest Arkansas Amateur Ra-
dio Club, Inc., will hold its fifth annual
hamfest/swapfest on Saturday, May 4,
1985, from 8:00 am to 4:00 pm, at the Rog-
ers Youth Center, 315 West Olive, Rogers
AR. Setup begins at 7:00 am. Admission is
free, and commercial and flea-market ta-
bles are $2.00—first come, first served.
Talk-in on 146.16/.76 and 146.52 simplex.
For more information, send an SASE to ei-
ther Ray Watson NSHAP, 714 Maple Drive,
Springdale AR 72764, or to Dave Perry
KESQZ, 3201 N. 13th Street, Rogers AR
T2756.

BEMIDJI MN
MAY 4

The Bemidji Amateur Radio Club will
hold its annual hamfest/swapfest on Sat-
urday, May 4, 1985, from 9:00 am to 4:00
pm, at the Middle School cafeteria, Bemidji
MM. Licensing exams will be given. Talk-in

tables are $4.00 in advance and $5.00 at WIRELESS REMOTE CONTROL EXTEMNSION SYSTEM on 146.13/.73. For more information, write
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Control your TYRO, VYCR, or CABLE
TY from Any Room!
Works on most infrared controlled devices.
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DISCOUNT PRICES!

New 24-pg. wholesale catalog forthe radio
collectorfhobbiest. Antique, hard-to-find
and modern tubes. Also transformers, ca-
pacitors and parts fortube equipment, and
books, etc.
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VOICE OPERATED
SQUELCH

Fits inside most HF-SSB transceivers.
Requires human voice to activate.
Ignores static, noise and heterodynes.
Connects to audio leads and 9/12 VDC.
Fully assembled and
tested $99.95.
e Complete compre-
hensive manual.
* UUsed worldwide in
commercial and mili-
tary transceivers.

G B

SYNTHESIZED
SIGNAL GENERATOR

MADE IN
USA

» Covers 100 MHz to 199.999 MHz in 1 kHz steps with
thumbwhee! dial = Accuracy +/- 1 part per 10 mil-
lion at all frequencies * Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate » External FM input ac-
cepts tones or voice * Spurs and noise at least 60 dB
below carrier * Qutput adjustable from 5-500 mV at
50 Ohms = Operates on 12 Vdec @ % Amp * Available
for immediate delivery » $429.95 delivered » Add-on
accessories available to extend freqg range, add infi-
nite resolution, AM, and a precision 120 dB attenua-
tor » Call or write for details * Phone in your order as
fast COD shipment.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 488-2720 Mon.-Thurs.

BLICATIONS
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e e

ENIE
COMMUNICATIONS
5479 Jetport, Tampa, FL 33614 « (813) 885-3996 I
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Jerry Pottratz, Bemidji Amateur Radio
Club, PO Box 524, Bemidji MN 56601; (218)
751-7502.

COCHISE COUNTY AZ
MAY 4-5

The Cochise Amateur Radio Associa-
tion (CARA) Invites all amateurs to partici-
pate in the dedication of the new CARA
Training Facllity and Range. The inaugu-
ral event for the complex will be a hamfest
on May 4-5, 1985. A flea market is planned
and tallgaters are welcome. The new facil-
ity is located 5 miles east of Sierra Vista
AZ on Moson Road, off of Highway 90
East. For more information, contact the
Cochise Amateur Radio Association, PO
Box 1855, Sierra Vista AZ B5636, Attn:
KBTHB.

GREENVILLE SC
MAY 4-5

The Blue Ridge Amateur Radio Society
will sponsor the 46th annual Greenville
Hamfest and Electronics Flea Market on
Saturday, May 4, 1985, from 8:00 am to
5:00 pm, and Sunday, May 5, 1985, from
8:00 am to 3:00 pm, at the American Le-
gion Fairgrounds, Greenville 5C. Admis-

sion is $3.00 in advance and $4.00 at the
gate. There will be licensing exams, a
Wouff Hong ceremony, the South Carolina
ARRL State Convention, 25,000 square
feet of dealer displays, an indoorfoutdoor
flea market, a Saturday-night banquet,
camping, and more. For advance tickets
or for VEC exam information, write Mrs.
Sue Chism N4ENX, PO Box B751, Green-
ville SC 29606. For more information, con-
tact Mr. Rancy Rice WD4ADK, 1401 W.
Parker Road, Greenville SC 28611.

ROSEVILLE CA
MAY 5

The 13th annual Sacramento Valley Am-
ateur Radio Hamswap will be held on Sun-

day, May 5, 1985, from 9:00 am to 3:00 pm,
at the Placer County Fairgrounds, Rose-
ville CA. Swap tables will be available.
There will be food and free parking. Talk-
in on 145.190 and 224.780 (K6IS repeaters).
For ticket and table information, contact
Carl Schultz KABKWB, 2942 Gwendolyn
Way, Rancho Cordova CA 95670; (916)-366-
8111.

SANDWICH IL
MAY 5

The Kishwaukee Amateur Radio Club
will hold its annual hamfest on Sunday,
May 5, 1985, at the DeKalb County Fair-
grounds, on Suydam Road just north of
Route 34, between Routes 23 and 47. Ad-
mission is $2.00 in advance and $3.00 at
the gate. Inside display tables are $5.00
each. All parking is free and there will be
outside areas for tailgating. Overnight
camping will be avallable (no hookups).
Food will also be available. Talk-in on
146,94 and 146.13/.73. For more informa-

tion or for tickets, write to KARC, Box 334,
Sycamore |L 60178.

WEST SPRINGFIELD MA
MAY 5

The Hampden County Radio Associa-
tion will hold a flea market on Sunday,
May 5, 1985, rain or shine, from 9:00 am to
3:00 pm, at the Elks Lodge, Morgan Road,
West Springfield MA (Morgan Road is ap-
proximately one-half mile south of the
Massachusetts Turnpike on Route 5. Turn
right onto Morgan Road at Abdows Res-
taurant and drive three-quarters of a mile
to the Elks Lodge). Admission is $1.00 and
tables are $3.00 each. Dealers may display
from vehicles for $3.00 per vehicle. Re-
freshments will be available.

BATON ROUGE LA
MAY 11-12

The Baton Rouge Amateur Radio Club

cessory product line.

A .

A Divrsion af Microwiive Filter Co., lnc

Free Antenna Accessories Catalog

4 Coaxial Antenna Relays

Remotely select up to 9 antennas
from your transmitier, using only one

1.;" coaxial cable. Environmentalized, high
3 % power and low loss
W2AU and W2DU Baluns» i

Our baluns, center insulators and in- =
sulators have been preferred for 20
years by Hams, industry, and the armed
forces. Protect against TVI and lightning
1.8-200 MHz.

{W2VS Antenna Traps

Add these traps to your dipole and
get low SWR on 2 to 6 bands, depen-
ding on how many you add. Antenna
wire and custom kils also available.

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-

Dealer inquiries also welcome.

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-44B-1666

NYIHIIAKICanada (Collect) 315-437-3953

<
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TWX 710-541-0493
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will hold its annual hamfest on Saturday
and Sunday, May 11-12, 1985, from 8:30
am to 5:00 pm on Saturday, and from 8:30
am to 2:00 pm on Sunday, at the campus
of Catholic High School, Baton Rouge LA.
Admission is free. Featured will be a
swapfest, forums, and new-equipment
dealers. Talk-in on 146.79 - . There will be
VE exams (through Extra class) from 8:00
am to 12:00 noon on both days. There is a
30-day advance registration deadline for
the exams. Send an SASE, Form 610, and
a check for $4.00 payable to ARRL/VEC to
George Perry W5LVX, 17424 Lady Con-
stance, Greenwell Springs LA 70739. For
further information, send an SASE to Rick
Pourciau NSHHF, 879 Castle Kirk Drive,
Baton RHouge LA 70808.

ARMED FORCES DAY
MAY 18

The 36th annual Armed Forces Day will
be held on Saturday, May 18, 1985, from
1400 to 2200 UTC. ARS W40DR, located at
MNaval Air Station Memphis, Millington TN,
will be operated by active-duty, reserve,
and retired sailors and Marines. Plans call
for SSB operation on 7.230, 14.280, and

21.370 MHz (=10 kHz). CW frequencies
will be 21.145 and 28.145 MHz. 2-meter op-
aration will be on 146.52 simplex. A spe-
cial red, white, and blue certificate will be
available to anyone who works W40DR.
Mo SASE is required. Calls not in the Call-
book should QSL to: Military Club Station
W40DR, PO Box 54278, Naval Air Station
Memphis, Millington TN 38054,

WIA 75TH ANNIVERSARY

The Wireless Institute of Australia, the
world's first radio society, will celebrate
its 75th anniversary during 1985. The WIA
75 Award will be available during the pe-
riod from March 1, 1985, to December 31,
1985. To qualify, amateurs (and SWLs)
need to contact (log) 75 members of the
WIA. A contact will be valid only if the WIA
member's individual membership number
is logged. No more than 30 WIA members
may be logged in any one callsign area.
Send a log extract of the 75 members con-
tacted and $2.00 (Australian) to WIA 75
Award Manager, Wireless Institute of Aus-
tralia, 412 Brunswick Street, Fitzroy 3065,
Victoria, Australia.

ATELLITES

USING THE AO-10 APOGEE PREDICTIONS

Apogee predictions for the month of April are provided for three sections of the United
States: Washington DC at 39N 77W, Kansas at 39N 95W, and California at 38N 122W. Times
are in UTC and apogee in this case is mean anomaly 128 rounded to the nearest whole hour.
Use the chart as a guide in aiming your antenna, then fine-tune the azimuth and elevation
values to peak the satellite's beacon signal. If you require more accurate orbital predictions,
contact AMSAT at PO Box 27, Washington DC 20044,

AMSAT-0SCAR 10 APOGEE PREDICTIONS

APRTIL 1985
WASH KANSAS CALILF

ORBIT DAY TIME AZ  EL AZ EL AL EL
1684 1 1200 136 23 118 24 98 =
1686 2 1200 133 a3 116 18

1688 3 1100 121 24 I o

1690 4 1000 111 16 G8 3

1691 4 2200 260 3
1692 5 1000 5L B

1693 3 2100 23 Sl
1694 6 0900 101 3

1695 6 2108 265 0 247 15
1697 T 2000 259 3 239 24
1698 8 1900 2064 0 2od 229 33
1701 9 1900 238 1 246 14 v (R
1703 10 1800 P PR ) 237 24 208 40
Bl 5 s kL 1700 244 20 AT S 192 45
1707 12 1700 e N P )R ' 184 42
I 13 1600 L8 30 206 39 166 43
| 14 1500 il b FR s 190 43 149 40
Yid 20 |13 1400 201 43 172 43 155, 33
L 715 16 1400 920 ] 166 41 132 X9
1 0 O 17 1300 FiS 43 I L2202
LI B 18 1200 158 42 3o 33 110 15
| A 149 1200 | B A Pas 28 109 9
|y i 20 1100 138 ' 33 120 21 100 i
1725 24 1000 Bt s U5 ) P

|5 E0F 22 1000 L =] 109 8

1728 ol 2100 262 0
1729 23 0900 [ B 58 s

1730 44 2100 231 1
1731 24 0800 104 6

1732 24 2000 2o El
L3733 23 0800 103 0

1734 25 1900 261 0 242 20
1736 26 1900 235 1 236 22
1738 2 1800 248 11 Lt 50
1740 28 1700 254 7 241 20 20 37
1742 29 1700 248 8 234 21 205 3
1744 30 1600 241 17 224 29 190 41



We are happy to provide Ham Help list-
Ings free, on a space-available basis. We
are not happy when we have to take time
from other duties to decipher cryptic
notes scrawled illegibly on dog-eared
postcards and odd-sized scraps of paper.
Please type or print your request (neatly!),
double spaced, on an 8%:"x 11" sheef of
paper and use upper- and lowercase let-
ters where appropriate. Also, please make
a "“1" look like a "1," not an “I."" which
could be an "el” or an “"eye.” and 50 on.
Hard as it may be to believe, we are not fa-
miliar with every piece of equipment man-
ufactured on Earth for the last 50 years!

AM HELP

wood TS-520: CW filter, frequency counter,
external speaker, and external vfo. | also
need a book for a Tempo One.

Tony E. Byrum
320 N. Marion
Ottumwa A 52501

| would like a copy or reprint of the
June, 1983, Ham Radio article on using
the XR-2211 and XR-2206 in a TRS-80 CoCo
TTY interface. | will be happy to pay for
coples and postage.

Peter St. Amaud
PO Box BOG6
Lowell MA 01853

er's manual for a Hickock model 770A os-
cllloscope. | will gladly pay postage and
copying costs.

James L. Monk W@JJL
2207 Madison Ave.
Norfolk NE 88701

| need a plug-in relay, Allied control
number T154 CCC-CCC, 115 V dc, 9000
Ohms, contacts rated for 2 A at 29 V dc. It
has 20 flat pins. This is for a National
NCX-3.

Joe Karr KASRKD
Route 1 Box 579
Lakeview AR 72642

| need to know the exact address and
zlp code of Precision Apparatus Co.,
Brooklyn NY.

Dick Haskin WBKEC
148 Mauna Loa Dr.
Monrovia CA 91018

receiver. | especially need the alignment
instructions. | would also like copies of
any improvements, modifications, etc., for
this receiver. | would be glad to pay for
copying charges and postage.

Robert L. Wood WATDNN
PO Box 9474
Dededo, Guam 96812

| desperately need a schematic for a
Gonset GSB-101 model 3262 linear ampli-
fier. | will gladly pay copying costs and
postage for any help.

Stephen Rehberg N6KZU
322 E. Maylair Ave.
Stockion CA 95207

Please: Where can | beg, borrow, steal,
or buy a 10 to 1 geared ratio drive with 1/4-

inch shafts?

Russell L. Lawson K1MOU
124 South Grand St.

Thanks for your cooperation.
West Suffield CT 06083

| need a copy of the schematic and own- | need a manual for the Collins R-390A (203)-668-2871

BEEPERS!

IF YOU HAVEN'T HEARD OUR BEEPERS

YOU'RE NOT LISTENING!
Faxscan BP-3 Beepers add a gentle tone burst at the be-
ginning (optional) and end of your transmission to prevent
‘doubling.’ The BP-4 models add an automatic, adjustable

| need the following items for a Ken-

8 POLE CRYSTAL FILTERS FOR

KENWOOD ICOM AND YAESU RADIOS

TEST EQUIPMENT

RE-CONDITIONED AND
LAB CALIBRATED

KENWOOD

2.1 kHz 55B for TS-930 or TS-830 matched set . $149.99
400 Hz CW for TS-930 or TS-830 matched set . . $149.99
2.1 kHz 58B tail end IF cascade kit (8 extra poles)

for the TS-430, TS-120 and TS-130 . ... ........ $79.00 IL.D. timer to keep you in the repeater OK for 10-minute
2.1 kHz 8 pole xtal filter for the R-1000 . ... ... $120.00 Ildﬂ-ntitic:a[’:lﬂ?.dﬂeglﬂgms circuitry f::llur lg:{ung battery life (bat-
91 kHz 8 I al fil s R 3 ery no F‘I{:i_.l d). beepers are avalla € as an assembled
LA A o yta T Dgitha B SN o and tested circuit board measuring less than 2 “x 2 (-G HP60BA SIGNAL GENERATOR 50 KHZ TO 65 MHZ 0 1

400 Hz CW (8 pole) xtal filter for the R-2000. ... $89.00

TS.630 FM KIT Tyue fm, xmit & rev. 30 watts. rx better MV TO 3V INTO 50 OHMS, 400/1000 HZ MODULA-

TION, CRYSTAL CALIBRATOR ................$375.00

varsions);, enclosed in a small cast-aluminum box with no
mike connectors-supply your own (- B versions), or com-

than .2 uv sensitivity. Wired and tested. ... ... $139.00 ater WIEN 4t mik o Bra i
5o i sariainc [ AR beskansh All irite Sitcingt deadis T HPGOBC SIGNAL GENERATOR 10 MHZ TO 480 MiZ
2.1 kHz SSB and 400 Hz CW 8 pole xtal filter for th the US. Pennsylvania residents add 6% sales tax. (See 8 1V | HMS, AM/CW ULSE
(G750, 740, 745, RTO and RT1 fadice - $99.00 T MODULATION. CALIBRATED ATTENUATOR - 345.00
TAFEU ﬁjcn’mpu'ﬂrar Includes twao :3,1=|;::H:|,|P double-endad ribbon HFE‘14A. SJG“AL GEHEHATDH gm TD E‘H]ﬂ MHE E]5

cables, detailed instruction manual, and demo-diskette in MV TO 1V INTO 50 OHMS, INTERNAL OR EXTERNAL

2.1 kHz S5B 8 pole xtal filter for the FT-980 . ... $99.00
Filter for FT-7H7 available soon

[COM and Kenwood newsletters | year $10.00 US
(£12 first class mail) $14 elsewhere. SASE for details.

When ordering please specify madio and corystal filter
ordered. Please add 83 for shipping and handling USA,
83 air mail, COD and §1.75, $10 overseas. FL residents
el 5% soles lax.

INTERNATIONAL RADIO, INC.

PULSE OR FM MODULATION CALIBRATED
CHTRUN e n345.00

HP618B SIGNAL GENERATOR 3.8 GHZ TO 7.6 GHZ
0.1 MW TO 1 V INTO 50 OHMS, CALIBRATED OUT-
PUT, INTERNAL OR EXTERNAL PULSE OR FM MODU-
LATION AND SQUARE WAVE MODULATION .375.00

URM-25 SIGNAL GENERATOR 10 KHZ TO 50 MHZ,
AM/CW MODULATION, 400 & 1 KHZ, RF OUTPUT 0-2
V OR 0-1 V PRECISION 50 OHM STOP ATTENUATOR
SMALL PORTABLE UNIT...........................245.00

DOS 3.3. Requires 48K, Applesoft firmware. Features A/D,

DvA conversions and 16 l10s with any user-selectable /O
combinations desired. Can be used for burglar alarms,

weather coliection, voice synthesis, solar energy monitoring,
RTTY, computer control, digital storage, and many other
dpplications. $99.00 prepaid in U.S. Pannsylvania residents
add 6% sales tax.

BEEFERS ABRE A FAXSCAN EXCLUSIVE!

BP4 A-B: 579 BP3 A-B: 364 (B pin conn.)
BP4 A-4: $73 BP3 A4: 357 (4 pin conn.)

BP4 B : 365 BP3B : 349 (box & cable but no conn.)

1532 SE Village Green Drive BP4 C : $45, BP3C : $29 (assembled & tested board, no
: — BRATED OUTPUT 0 TO 2 V. MODULATION
Port St. Lucie, FL 33452 =G 0AN e 400/1000 HZ, CALIBRATED OUTPUT ATTENUATOR.

SMALL COMPACT BIZE.............................245.00

TS-510A/U SIGNAL GENERATOR 10 MHZ to 420 MHZ,
AM/CW OR PULSE EMISSION OUTPUT VOLTAGE 0 TO
5 V CALIBRATED QUTPUT ATTENUATOR, 400/1000
HZ MODULATION. MILITARY MODEL OF HPB08D

295.00

TS-418/URM-49 SIGNAL GENERATOR, 400 MHZ TO
1000 MHZ AM, CW OR PULSE. CALIBRATED OUTPUT
AND ATTENUATOR POWER RANGE 0 TO -120
i sl el T
TS-419/URM-64 SIGNAL GENERATOR 900 THRU 2100
MHZ, AM, CW OR PULSE EMISSION CALIBRATED
OUTPUT AND ATTENUATOR ... ...............195.00

T5-497/URR SIGNAL GENERATOR 2 MHZ THRU 400
MHZ, CALIBRATED OUTPUT -1 TO 1V INTO 50 OHMS
400/1000 HZ MODULATION, AM/CW MILITARY VER-
SION OF MEASURMENTS MODEL 80 ..........185.00

SG-66/ARM-5 SIGNAL GENERATOR USED FOR AIR-
CRAFT VOROMNI RADIO REPAIR, RANGE 108 MHZ
THRU 132 MHZ, MILITARY VERSION ARC H-14285.00

SG-1/ARN SIGNAL GENERATOR WITH PP-348 POWER
SUPPLY 88 MHZ TO 140 MHZ, CALIBRATED OUTPUT
1 MV to 1 V. MILITARY VERSION OF BOONTON
< B R e e L e 195.00

SG-2/ARN AIRCRAFT GLIDE-SLOPE SIGNAL GENER-
ATOR 329.3 TO 335 MHZ IF FREQ 15 to 30 MHZ
METERED OUTPUT .1V to 2V MODULATIONS VARI-
ABLE 0-100% 90 to 150 HZ. SAME AS BOONTON 232A

245.00

WE ACCEPT VISA M/C OR CHECK. ADD SHIPPING. WE
SHIP BEST WAY. SATISFACTION GUARANTEED,
IMMEDIATE SHIPMENT. PHONE BILL SLEP
704-524-7519.

SLEF ELECTRONICS CO L

(305) 335-5545 I

RD #1 Box 203A Gillett, PA 16925 T

EVERYTHING FOR THE LISTENER!

* Shortwave Receivers
* Scanners

* Filters

| * Tuners

* Converters

* Antennas

* Coax
* Publications

SEND FOR YOUR FREE CATALOG TODAY!
P.O. Box 98, Brasstown, NC 28902
704-837-9200

HIGHWAY 441
OTTO, NORTH CAROLINA 28763
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NEVER SAY DIE

editorial by Wayne Green

from page 4

JANUARY HAM CONFERENCE
The Ninth Annual Ham Con-

ference met in Winter Park, Col-
orado, this January. In addition
to discussions of potential solu-
tions to the loss of high-tech

career people which the fading
away of amateur radio as a
hobby has caused, there were
demonstrations of some of the
newest in microelectronics and
ham gear.

The most impressive new
piece of ham gear for me was
the tiny new Kenwood HT.
Incredible. And yet the tiny
thing worked just fine when
substituted for my now huge
old 2400 Kenwood HT.

We gave the HTs a good
workout, using them to keep in

touch as we skied the whole
range of trails at Winter Park,
which is a good-sized ski area.
For that application a lapel
mike/speaker might have
helped—I'll have to see if Ken-
wood has one available yet.
Still, even with the HT in my
parka pocket | had no problem
hearing everyone clearly and
talking with them just by
squeezing my parka in the right
place. It sure made people jump
when | talked into my coat—and
got answers.

UN!

John Edwards Ki2U
PO Box 73
Middle Village NY 11379

MEN WITH DREAMS

| don't know about you, but | just live for
stories like this: According to Associated
Press writer Norman Black, a gentleman
by the name of Stanley J. Kaplan has been
trying for many months to start a common-
carrier service that would enable anyone
to send brief radio messages “'to the sun,
the moon, any of the planets in our solar
gystem, or any designated star outside
the solar system.”

Black writes, "For a $5.00 fee, Kaplan's
Teleplanet Services, Inc., of Sudbury,
Massachusetts, is prepared to help peo-
ple ‘reach out and break out of their earth-
bound existence.! He says the publicity
about his plans to transmit 'Space-Shot’
messages has already produced a logjam
of 175 orders."

Because Kaplan intends to transmit
“binary digitized radio messages,” he
needs FCC approval, and “the FCC just
doesn't seem to see this the way | do,”
Kaplan says. "It's not the average commu-
nications that they deal with. It's a dimen-
sion, really, that their rules aren't equipped
for and | think they're afraid.”

Early last September, the FGC announced
it had denied Kaplan's request for “Spe-
cial Temporary Authority to operate a
common-carrier one-way paging station
at Sudbury for the purpose of offering spe-
cialized extraterrestrial communications
service to the public,” adding that Tele-
planet "has not demonstrated that there
are extraordinary circumstances requir-
ing temporary operations in the public
interest. . ."

The FCC says it has reclassified the
proposal as an application for develop-
ment of Kaplan’'s idea, but, "I'm really pes-
simistic, quite frankly, that they're serious
about letting It get off the ground,” says

ASTRON CORPORATION

Kaplan, who operates a company known
as On-Page Enterprises, publishing trade
newsletters for the telecommunications
field.

Mr. Kaplan sounds like the sort of man
who enjoys reading “Fun!,” doesn't he?
Anyway, who could ask for a better intro-
duction to a column about “Men With
Dreams."”

ELEMENT 1
MULTIPLE CHOICE

1) One man with a dream was Stew Perry
W1BB. His goal, which he achieved, was to:
1) Work 100 countries on 160 meters

2) Fly a radic-controlled airplane
3) Work the USSR on 2 meters
4) Accompany a DXpedition to XZ-land
2) Tim Chen BVZ2A/BVZ2B, currently well-
known to DXers, was:
1) The first winner of the ARRL's Worked
All Continents Award
2) The first licensed ham on Taiwan
3) The first ham to operate from an air-
plane
4) The first ham to operate from Kure
Island
J} Father Moran SN1MM Is the only licensed
ham in:
1) Tibet
2) China
3) Franistan
4) Nepal
4) Blll Smith W3GKP and Ross Bateman
W4AO were the first hams to:
1) Work Europe on 6 meters
2) Bounce a radio signal off the moon
J) Transmit siow-scan TV
4) Jam a repeater
5) While certainly not a "man” with a
dream, Ethel Smith W7FWB did contrib-
ute something important to ham radio.
She founded:
1) The Brass Pounders Award
2) The Young Ladies Radio League
3) The Quarter Century Wireless Asso-
ciation

MULTI-BAND SLOPERS

ALSO: DIPOLES & LIMITED-SPACE ANTENMAS

4) The Dayton Hamvention

ELEMENT 2
TRUE-FALSE

True False

1) Tom Christian VRETC is
the only licensed ham on
Bermuda.

2) The original cubical quad
antenna was designed for
Ecuador's HCJB.

3) Don Norgaard W2KUJ is
regarded as the "father”
of the phasing method of
generating SSB signals.

4) Owen Garriott WSLFL
was the first ham to op-
erate from space.

5) Stan Wright WA2DCS
was the first ham to hear
a "@G" station on 6
meters.

6) Kenneth B. Warner W1EH
was the first career em-
ployee of the ARRL.

7) 1TAAW was the first US
ham station to be heard
in Europe.

B) The first amateur, two-
way communications sat-
ellite was OSCAR 1.

9) At one time the ARRL
was based in New York
City.

10) W1AWW was the first
VHF repeater.

ELEMENT 3
FILL IN THE BLANK

1) Horace Martin invented the .

2) was the first Soviet amateur
space satellite.

3) The first official ARRL station was

4) Guglielmo Marconi was assisted in his
first radio experiments by his brother,
Marconi.

THE ANSWERS

Element 1:

1—1 He was awarded 160-meter DXCC
MNo. 1.

2—2 He uses BV2A on CW, BVZ2B on
phone.

3—4 To the gratitude of DXers sverywhere.

4—2 Project Moonbeam they called it in
1953.

5—2 In July, 1934.

Element 2:

1—False Try Pitcairn Island.

2—True Easy to build but hard to main-
tain,
A helpful contribution to the
hobby.
An obvious question, but we
couldn't leave this important
“first" out of the column.
5—False British hams do not have ac-

cess to 6 meters.

3—True

4—True

6—True The first of many to find a
comfortable niche in the Hart-
ford, Connecticut, area.

7—True And he was a bootleg operator.

B—False OSCAR Ill. OSCARs | and i
were |ittle more than space
beacons.

G—True From 1917 to 1919.

10—True On 5 meters in 1932,

Element 3:

1—Vibroplex semiautomatic keyer ("bug").
2—Radio Sputnik 1 (RS1), in 1978.
d—WIMK.

4—Alfonsa.

SCORING

Element 1.
Seven points for each correct answer.
Element 2.
Three points for each correct answer.
Element 3
Eight points for each correct answer.

How did you do?
1=-20 points—Blank mind
21-40 points—Blissful sieeper
41-60 points—Daydreamer
61-80 points—Man with a vision
81-100 + points—Dreams are made
of this!

MAILBOX

Thanks to WQKXP/@ and NEDSA for no-
ticing the error in Element 1, Question 2 of
September, 1984's “Fun!” The official
Conelrad frequencies were 640 and 1240
kHz, not 540 and 880 kHz, as my answer in-
dicated. And no, the radio in my '62 Chevy
isn't wrong, although I'll have to replace
that burned-out dial lamp.

LARSEN ANTENNAS - BEHCHEEg INC. st S L R L AT U S __!
FALCON COMMUNICATION low SWH +Coax feed - 3kw powse - Compact - EULLY ASSEMBLED WIREMAN
T L] ar irs ] - [7H ] fall = ? i
Radio Amateur CALLBOOK Inc. low prolile - Compiste Instructians - Your parsonal check accepted
5 4 BAND SLOPER - 160, B0, 40, 30, or 20M. 0 11, long . 5 48 ppd
Call For Low Price B Bt 1-800-433-WIRE
3 o [ HOTTAT PGS S A0 S0 St e, 311 FOR ALL AMATEUR WIRE & CABLE

9-BAND SPACE-SAVER DIPOLE-160 thru 10M* S 85pg
"CN Emmnlcs * Hequires wide-range luner (80,40, 20, 15M umhnm hpe

33 McKinley Ave. W. Orange, NJ. 07052

201-731-9506

SEND SASE for complete details of theso and other unigua antennas
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WOINN ANTENMNAS
BOX 3935 MT. PROSPECT, IL 60056

312-384-3414

Belden & Equivalent
616-924-4561 (Mich & Ragchew)
CERTIFIED COMMUNICATIONS

4138 SOUTH FERRIS FREMONT MICHIGAN 49412




EVIEW

THE TU-1200 VHF/UHF
RTTY INTERFACE

Of all the modes that amateurs operate,
the one which has seen one of the most
dramatic usage increases In recent years
Is RTTY (radioteletype). This upsurge in
the popularity of RTTY can be correlated
directly with advancements in both solid-
state technology and the microcomputer
Industry. Many of the early microcomputer
experimenters were also amateur-radio
operators, s0 micros were in the ham
shack before the microcomputer industry
had even begun to explode.

Hams were quick to realize that the mi-
crocomputer, with its many interfacing ca-
pabilities, was ideally suited for use in
RTTY. By replacing mechanical gears and
reams of paper with integrated circuits
and video monitors, RTTY was able to mi-
grate out of the experimenter's basement
and into the casual ham's operating sta-
tion. Soon, radio magazines began to
carry many advertisements for various in-
terfaces that allowed the microcomputer
and ham-radio transcelver to work to-
gether. It was these interfaces and the
low-cost microcomputer that led to the in-
crease in the popularity of RTTY.

J. A. Flesher Co. is one of the early man-
ufacturers of computer/RTTY Interfaces;
in fact, their TU-170 has become a stan-
dard interface for many hams. Their latest
RTTY interface, the TU-1200, is designed
specifically for VHF and UHF operating. It
is available in both kit and wired form, and
| recently assembled and operated the kit
version along with its wired counterpart.

Theory

The TU-1200 connects between a trans-
ceiver and an RS-232 or TTL-compatible
terminal. In the receive mode, it detects
the mark and space frequencies In the re-
ceived audio. The mark and space fre-
quencies are converted to digital signals
which are outputted to the terminal using
alther RS-232 or TTL standards (deter-
mined by the terminal type). Once in the
terminal, usually a microcomputer run-
ning terminal-emulation software, the dig-
Ital signals are decoded according to the
format being used (i.e., ASCIl, Baudot).
The terminal then sends the decoded
characters to a monitor or printer, depend-
ing on how the system is configured.

In the transmit mode, the TU receives
digital signals from the terminal and con-
verts them to mark and space audio sig-
nals which are sent as AFSK (audio
frequency shift keying) to the transmitter.
Either way, the terminal unit must deal
with digital signals, audio signals, and a
conversion process.

Speclfications

The TU-1200 measures 5-1/8 inches
wide by 1-3/4 inches high by 6 inches long.
There are three push-button switches and
three LEDs on the front panel. They are,
from left to right: Power, Send, and Nor-
mal/Reverse. (See Photo A.) The LEDs in-
dicate power on, sending, and receive
data avallable (RDA). The Power switch Is
used to turn the TU on, the Send switch is
used to put the TU into the transmit mode,
and the Normal/Reverse switch is used to
invert the mark and space frequencies. Lo-
cated on the back panel are a DB-25 fe-
male connector, a ground connector, and
the power cord leading to the Included 12-
voit wall transformer.

The front panel, back panel, and bottom

are dark beige and the top and sides are
gray. The unit is aesthetically appealing
and fits in nicely with the rest of the sta-

tion.
As mentioned before, the TU-1200 is de-

signed to operate on VHF and UHF fre-
quencies. Because of this, the design and
specifications differ from those of termi-
nal units used on the HF bands. The TU-
1200 is compatible with Bell 202 tones; its
mark signal Is low (1200 Hz) and the space
is high (2200 Hz). Also, the unit incorpo-
rates a phase-locked-locop demodulator.

A PLL demodulator works by utilizing a
phase detector along with a voltage-con-
trolled oscillator (vco) in a feedback cir-
cuit. A dc feedback voltage is generated
proportional to the difference in frequency
between the recelved audio and the vco.
This dc voltage will change as needed to
adjust the vco to the same frequency as

that which was recelved. Therefore, the dc
voltage will vary as the input audio fre-

quency alternates between mark and
space conditions. This varying dc voltage
is then filtered and amplified to produce
the required mark and space signals.

There are several disadvantages to us-
ing a PLL demodulator. One is that they
tend to lock onto the strongest signal in
their lock range, often ignoring any
weaker stations that you might be trying

-
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to copy. Another disadvantage Is that a
PLL has no variable tuning Indicator, so it
must be tuned by ear in conjunction with
a single LED which lights when a signal is
tuned in. However, these disadvantages
are not important on the VHF and UHF
bands because of the lack of interference
and the absence of crowded conditions. In
fact, the PLL works very well on the VHF
and UHF bands.

Another consideration that the TU-1200
takes into account is the high baud rates
that the VHF and UHF bands permit. The
TU-1200 is designed to send and receive
signals at up to 1200 baud while most TUs
can go up only to 300 baud. To permit the
higher baud rate, the TU-1200 uses Bell
202 tones in which the mark and space fre-
quencies differ by 1000 Hz while the stan-
dard shift for the HF bands is 170 Hz

The TU-1200 has been designed very
well to take advantage of the opportuni-
ties available to amateurs on the VHF and
UHF bands. However, because of its de-
sign It is limited to the VHF and UHF
bands and will not work well on the HF
bands.

As mentioned before, | assembled the
kit version of the TU-1200. The unit arrived
in excellent condition and a quick inspec-
tion of the parts revealed that everything
was in order except for the absence of one
nut, for which a replacement was easily
found. The partis were separated by type
and were very easy to account for. The iCs
were shipped in a static-proof pouch, the
resistors and other individual components
were neatly sorted into manila bags, and
the case was carefully wrapped in paper.

Before starting the actual construction,

-----
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TU-1200

Flesher Corporation

Photo A. The TU-1200 VHF/UHF RTTY Interface from Flesher.
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Photo B. The completed printed circult board of the kit version.

| glanced through the manual and found
several changes noted on the Included
correction sheet. Several paragraphs had
been rewritten and a few part values had
been changed. One change is related to
the printed circuit board included with the
kit. (The same change applies to the board
in the wired version | tested.) Because of a
PC-board layout error, one end of a feed-
back resistor s connected to the wrong op
amp of a dual-op-amp IC.

This error causes problems with the op
amps, which are used to provide normal
and reverse mark and space signals. How-
ever, the error Is easily corrected by run-
ning a jumper wire on the PC board.

The unit took me one evening to assem-
ble. The assembly went smoothly and no
problems were encountered. After the as-
sembly and initial testing, all outlined
quite well in the manual, came the calibra-
tion of the mark and space frequencies. |
used a frequency counter with a one-Hertz
resolution for the calibration. (The wired
version comes pre-adjusted and no cali-
bration is required.)

Once the calibration was finished and
the board was mounted in the case, the
completed kit and the wired version were
ready to be connected between a terminal
and transceiver. However, because of the
wide variety of computers and radios, the
Interfacing cables are not included with
the TUs. A 25-pin male connector with
hood is provided to get you started. There-
fore, the next step in integrating the TU
into the station was wiring the interface
cables.

Interfacing

Betore starting any kind of wiring, con-
sult the terminal/computer and/or soft-
ware manuals, the transceiver manual,
and the TU-1200 manual. The TU-1200 can
accept and send both RS-232 and TTL-
compatible signals through the DB-25 fe-
male connector |located on the back of the
unit. Find out which one the terminal/com-
puter will accept and then consult the
manuals for the proper wiring.

The connection of the transceiver re-
quires two cables, one connecting to the
transmitter's microphone jack and the
other to the receiver's audio output. The
TU can be used to operate the transmitter
PTT if the current/voltage restrictions are
met. Otherwise, an external relay is re-
quired to take advantage of the PTT. The
audio output can come from the phone
jack or the external speaker jack on the re-
ceiver. However, there is no provision for
monitoring the received signal from the
TU itself, as there is no external speaker
jack.

The TU is capable of communicating us-
ing Baudot as well as ASCIl at speeds of
up to 1200 baud. The RTTY software
should be capable of utilizing all these
codes and speeds If full use of the TU's
features is desired.

| wired the kit version of the TU-1200 to
be used with an IC-271A two-meter trans-
celver and Kantronics Hamsoft for the
TRS-80 Color Computer™. The Hamsoft
program can operate only at 110 and 300
baud using ASCII, so | was not able to use
the high-speed capability of the TU-1200.
The assembled TU was wired for use with
a Radio Shack TRS-80 Model 100 portable
computer and an IC-02AT handie-talkie.

Operating

The most difficult part of the evaluation
was finding a way to test the TU under ac-
tual two-way operating conditions. | was
not able to locate a local amateur capable
of operating RTTY using the Bell 202 stan-

dard. Because of this, | tested two-way op-
eration of the TU by transmitting from the

TRS-80C to the TRS-80 Model 100 under
various conditions.
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The TU acts very much like a regular
telephone computer modem in hall du-
plex, so | connected it to the RS-232 port
of the Model 100 and used the Model 100's
built-in telecommunications program. Be-
cause of this, however, | tested the unit
only using ASCIl code. A test message
consisting of letters, numbers, and other
symbois was stored in the TRS80C for
use during each transmission.

For the first test, | configured the two
systems for simplex operation at 300-baud

ASCII. Immediatety after typing the trans-
mit command on the TRS-80C, the Send

LED on the TU-1200 i1, the PTT on the IC-
2T1A Iripped, and the mark and space
tones could be heard rapidly alternating
on tha monitor speaker. Simultaneously,
the RDA LED on the other TU-1200 lit and
the Model 100's LCD screen displayed the
test message as it was received. A com-
parison of the received text with that
transmitted revealed that no errors had
occurred during transmission or recep-
tion.

Next, | changed the speed to 110 baud
and transmitted the message again. The
message was received error-free once
more. Now that | was sure the TUs and
other equipment were operating properly,
| tried a transmission over a longer dis-
tance. | transmitted through a local re-
peater at 300 baud and once again re-
ceived perfect copy.

Throughout all the testing, the TUs
worked perfectly and no problems were
encountered.

The TU-1200 is a useful addition to
any VHF/UHF station. Any application
which requires the transmission of large
amounts of data quickly and efficiently
would benefit from the high-speed digital
communications available from this unil
As the many new peopie in HF RTTY mi-
grate onto ATTY in the VHFAUHF bands,
an increase in the use of Bell 202 should
occur.

The TU-1200 is a good buy, with the kit

version selling for $99.95 and the assem:-
bled for $128.85. | found the people at
Flesher to be very considerate and helpful,
and | thoroughly enjoyed using the TUs. |
see a bright future for the TU-1200 as more
amateurs look to increase the capability
of their RTTY stations on the VHFUHF
bands for use with high-speed satellite
communications, computer-controlied
mallboxes, ATTY nets, etc. The TU-1200 is
another step in the continuing evolution of
amateur radio and digital communica-
tions.

For more information, contact Flesher

Corp., PO Box 976, Topeka KS 66601; (913}
234-0198.

Jonathan L. Mayo KR3T
Media PA

HAM DATA PROGRAMS FOR
COMMODORE COMPUTERS

Some ham shacks are neat and orderly,
but | have a suspicion that many of them

are like mine—an unfinished project hera,
a plece of coax there. Somewhere buried
in the rubble is a logbook. You remem-
ber—it's one of those things you used to
be required by law to keep!

This haphazard approach to ham life |s
OK, at least until you decide you want 1o
enter a contest or work toward one or
more awards. Then it's time to drag out
the paper and pen, perhaps a few shoe-
boxes for the QSLs, and make a commit-
ment to order in your shack.

Computers seem made for people who
hate paperwork. Sure, they can generate
paper coples if you wanl, but in the mean-
time everything is stored in microscopi-
cally small electrons that respond only
when you ask them to.

There's a multitude of logging programs
available for the Commodore computers.
One of the best is the Super Log series
from Ham Data. There's something here
for everyone, whether you own a VIC-20
with only BK of expansion or a Commo-

dore 64. Of course, the more memory you
have available, the more QS0 information
you can deal with at one time,

The particular package | use is called
Super Log IV and is available on disk only.
it can be used on the VIC-20 with a mini-
mum of BK of expansion or on the 64. The
features of Super Logs Il and Il are in-
cluded.

So what does $23.95 for Super Log IV
gel you? Starting with a basic log entry,
Super Log IV will compile an ongoing
Worked All States summary and a com-
plete DXCC summary. Provisions are even
included for adding new countries.

Sorting is a task that computers handle
well. With Super Log you can read or print
your log by band or by date, find all the
contacts you've had with people named
Jim (a good name!), or any other unique
field in the log entry.

Should you find yourself on the plleup
end of the contacts, Super Log will print
QSL labels for you with all the necessary
information for a valild confirmation, All
you do |s stick them on the cards!

The program is broken Into segments.
Many of the special features require that
the log be saved, the new segmen! loaded,
and the log reentered before continuing.
This can be somewhat inconvenient, but it
allows greater versatility within the mem-
ory limitations of your machine. | want to
make it clear, though, that the normal
logging program is seif-contained and
doesn’t require this maneuvering.

Regardiess of whether you are using a
logging program for hams or recipe files
for the kitchen, computers are very picky
about how things are designated. You
cannot, for example, log some enlries as
being on the 7-MHz band and others as
being on 40 meters and expec! the pro-
gram to find them all. Similar care must be
taken with state and country designa-
tions. This limitation Is not peculiar to
Super Log; it is a result of computer tech-

nology.

If you are looking for some specific
numbers, the C-64 version of Super Log IV
will handie 525 files at a time. A new ver-
sion handles 2000 entries per disk, but |
haven't had a chance to try that one. On
the other end of the scale, a VIC with BK
of expansion can handle 88 files at one
time.

Are you mainly a contester? Contest
Log Is designed to handle both Sweep-
stakes and Field Day in approved ARRL
format. For other contesis there Iis a very
versatile Universal Worldwide Log where
you define the categories. A dupe checker,
a necessity for contesters, is bullt-in. A
twenty-four-hour clock is displayed on the
screen ai all times. Serial numbers are
generated for you, too. |'ve used this one
“under fire" and it does a good job.

Contest Log Il has recently been intro-
duced. It gives the 2000-entry-per-disk flex-
Ibility of Super Log V. | was happy to break
the 1000 mark in Sweepstakes!

The programmer behind Ham Data soft-
ware |s Chip Lohman NN4lU. He has taken
a lot of time to create a good product. He
also listens to feedback from his cus-
tomers and has incorporated many of the
suggestions submitted by them. Ham
Data is proud of their customer service,
and rightfully so. They are good people to
do business with,

Ham Data aiso sells several other pro-
grams. Though not reviewed, Propagation
Chart, Antenna Design, and Computer
Morse (trainer) are also available.

Now, if you will excuse me, | need to get
ready for the VHF contest. Let's see now,
there's the two-meter amp—1 think the 432
beam is still in the air. Hmmm. . .where
did | put the Super Log disk. . | know it's
here somewhere!

For more information, contact Mam
Data, 3331 Bybrook Lane, Woodbridge VA
22182,

Jim Grubbs K9EI
Springfield IL

A conversation on 2 meters the other night
prompted me to write you. In the past, as I'm
sure you remember, you had to demonstrate
your sending ability when taking the CW ex-
am. For this you could use the FCC fumnished
key, or your own. Why not the same option
for receiving CW?

You could use a microphone feeding a
simple adjustable tone demodulator. This
would in tun fead a small computer with a
CW program. Of course, you would have to
remember an axtension cord to plug every-
thing in! It would prove that not only can you
copy CW, but that you can work with state-of-
the-art equipment.

| do enjoy 73 very much. Keep up the good
construction articles!

John T. Winkler WB3GPY
Welisboro PA

(Howard K3CKB put him up to It)

FUDDY-DUDDIES

Your editorial in the December, 1984, Is-
sue of 73 is right on! Although | may be
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guiity of some of thess things around the
edges, it Is exactly what | have been
preaching on the air.

On the air with many of my longtime
friends | make no bones about what is
happening. | tell them that it is not the
young radio amateurs that are screwing
up the bands. Just listen anywhere—all
the old fuddy-duddies are the ones with
their gain controis and compressors and
finals cranked all the way to the right. The
old fuddy-duddies are the ones that act as
it they never heard of VOX. . . we call them
the “overtoyou gang.” The old fuddy-
duddies rambie on and on and never think
about IDing. If someone tries 1o modify
their bad habits or crummy signals, they
are the first to tell you how long they have
been licensed or that the receiver Is at
fault,

Try to talk about design, construction,
new |deas, computers, AMTOR, or pack-
et—the fuddy-duddies tell you to move
somewhere else. They are the same ones
that were united against two-meter re-
peaters, They now are the ones timing out
the repeaters without even giving their
call,

Now for a brighter side: Listen to the
young hams (yes, there are fewer and
fewer). They are the ones that are coming
up with state-of-the-art ideas. Where do

you find them? On the two-meter re-
peaters. Very refreshing.

Anyone with an ounce of brains can see
where amateur radlo Is headed. It almost
seems too late now. | wish that your adi-
torlals would be required reading for every
so-called old-timer.

Don Johnson WBAAQ
Esparto CA

| loved your article, “Transistors: A
Biased Approach”™ (December, 1884, and
January, 1985). Having had a formal elec-
trical engineering education, concen-
trated on theory, | appreciate the down-lo-
earth expianations. The rules of thumb are
most helpful in starting any design. | hope
to see an article or two on simple amplifier
design in the future.

Guy Metrocavich
Morris Plains NJ

BATTLE PLAN

| just passed the Novice test and | found
my Instructor to be unreasonably lenient.
| wondered why, and though! that maybe
since amateur radio’'s popularity has de-
clined, my Instructor wanted to pass me to
enlarge the number of hams. The next day
| read your editorial and found that | was
right. | was introduced 1o the cancer of
amateur radio. There aren’'t enough new-
comers, and therefore you (now | can say

we) are at the mercy of the FCC—which
needs our valuable radio space. Waell, the
work Is cut out for us. New members. The
FCC will not take away our radio space If
we grow in numbers—or at least that Is
the last hope. | hate to say /asf hope, but
that is the way you old-timers are thinking.

Yes, | am 17 years old and Morse code
is the main reason | got interested in ra-
dic. If | want to use phone, | can pick up
the telephone and call Uncle Larry in Con-
necticutl. | am so attracted 10 Morse be-
cause when | call CQ and | get a reply from
W00, | say “wow, I'm talking to some-
one way up in the northeasL"” | feel that
excitement every time | call CQ.

You know how | gol started? | saw dusty
equipment in our high school in a small
room. The electronics teacher is a Novice
and helped me out and here | am.

So this is the battle plan—Publicity. |
never knew hams were stlll around until
the teacher toid ma!

Publicity and the numbers of people it
can create will save us from the FCC., Yes,
| am going to do my part at my school to
recruit my share. How about you?

Jon Sinclair
Athena OM

MASS. CLASSES

The 1979 Amateur Radio Association
will sponsor evening classes for those In-
terested in obtaining a Novice-, Techni-
cian-, or General-class license, beginning
on March 19, 1985, at Chelsea High
School, Cheisea, Massachusetts. The



cost will be minimal—class materials ing reason why CW is the most efficient Yep, and the teenage suicide rate in the Every time | read a letter from some
only. For more information, contact the  use of our crowded radio spectrum. US is one of the highest in the world— ham worried about the ham bands being
19-79 Amateur Radio Association, PO Box To convince high schoolers, simply Probably another area amateur radic = made worse—like the CB bands—I know
171, Chelsea MA 02150. Please enclose  don't tell them about phone until after could have made a difference. he’s a knee-jerk ferk who hasn't listened to
your phone number. they're Novices—then let the cat out of Your plan for keeping it a secret that either a ham band or CB in years.

19-79 ARA  the bag.

Chelsea MA Japan's high-tech boom has cultural
roots as well as no-code roots. The suicide
rate there is very high.

SAY WHAT?

Novices aren't allowed to use voice might

be difficult to implement. Of course, if we If you want to start a ham club in your
stick to those with an 1Q of under 50 we local high school, | suggest you meet with
have a chance—but then the prospect of the principal and point out the benefits to
increasing this contingent is dismaying to the students. | suggest you plan to have it

Ar:y“:::;? startaclubat ourhigh school.  contempiate. We already have far too  during school hours so you aren't up

many of this group on our bands jamming agalnst busing, after-school sports, and

Donald E. Fresh N9BAM/KOWAR nets, famming repeaters, and making our unfon overtime requirements for teach-

You asked for one reason, one convine-

ENGINEERING CONSULTING

INTRODUCES

TOUCHTONE"™ DTMF

to RS-232-C
300 BAUD INTERFACE

K i

OAP=4

TOUCH TONES

® Use your computer to decode DTMF touchtones,
® Hecewe all 16 digits asfast as they can be transmitted

® Eamily program your computer in BASIC to decode multi-
digit "strings’. display digits, sound alarms, observe
secret codes, contral rélays, remote base

® Simple to use; just provide +12 VOC and audio, hook
twio wires to the BR5-232-C serial input on your com pu-
ter, enter a simple BASIC program and begin to decode

® Sample BASIC program and instructions mcluded

® |LED Indicator T RS i
Model DAP-1 Decode-A-Pad

Wired and Tested $BB 95

Includes shipping USA, Cal addresses adid G'

VIGA and MasterCard accepted, or send check MO to

ENGINEERING CONSULTING
S83 CANDLEWOOD BT, BREA, CA 82821
714 /871-20089

ENGINEERING CONSULTING
INTRODUCES

‘REMOTE A PAD*’
MODEL RAP-1

2 FOUR DIGIT DTMEF
DECODERS, PLUS 168 DIGIT
KEYPAD CONTROL

TUNE THE WORLD FROM
YOURHANDHELD VHF/UHFRADID

® Audio woaes from any source, areé converted o solig stike: swibches which
cantral any 16 digit Yeypad of & radin or othar device

® Someesamples you con control include the Pro-Search”™ Rotator [fotate beam
ramotely] ICOM IC-701. pr ICOM IC-211 when using the AM-2 contraller,
IO 7850 & 751; Arden PCS 4000; handhelds such as-Yaesuy FT-208;
FT-7OE. ICOM IC-0D2AT. and many more

® Anythipg you can do manually with your 16 digit keypad, the HAF-T will oo
remotely using audio touch Lones from any source

® Twa [four digit) programmatile access codeg are usad to operabe rekays o
sther ons ot funclions

® LETD) decoder staxfus andicators and momentary plus

=4 steady State deotder OuLpuls are provided
Mt}lﬂ-El ﬂ'&p ® 72 godd pincard edge connecear, 10 pim dip snckat and

~ixbon cable are seppied X
- Al CEOS low powmr dram [30ma|] 551 204 Dacodar
Hiok eight wires [4 nows and 4 columns) in paratiel with
i ©
Remote A Pad the guisting keypad ol the radio you wigh o control re-
_ motaly Connectaudio tram any sdoeoe 12 valts [ L and
Remaote control you are m contral;
ir1t.ﬂf'f‘2||:E board ® The dual 4 digit decoders will Eiirn e hinks onand aff
uslng your programmahle acoess cods
and OT MF ® [Jatailed nterface diggreams and insbryctioes included
decoder wilth u-.:l't:"n:.E' Interface cabie for Pro-Search™ 5995
[plugs in Bos Eocket)

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

rApdulE imetalls insade the radiom 10 minubes Mow Available
Hoosts audso ta nearty 1 wate! ' : 'ﬂr In'ElT

Lowe powver dran & ma stamd: by]

Complete stap by step instryctinns nciuded
Carrects the LOYW awda problem|

Drive external gpeskers to full vol ums

gyeEn 3ignale with low deviation!

Model 251 $19.95

Price includes postage and handling, US A CA res. add 6%

send check ormoney 'or:

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

“When You Buy, Say 73"

Lamar CO CE8 bands sound like oases of calm. ars.— Wayne.
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The LJM2RK decoder kit converis your receiver into a
special receiver or control. When a user-selected time-
tone combination is received, the output provides a relay
control for activating speakers or other devices.

1V i o

INPUT: Audio from transceiver, scanner, eic.
OUTPUT; SPST (N.O.) relay.

DTMF Receiver Kit ® Complete DTMF
Receiver [SS | 201)]

o HE:.L‘,FWE AlITE B FEATURES: Single or dual tones adjustable over the 16
n g digit Touch Tone range # Adjustable response time »

Relay output = Manual or auto reset ® Single tone ON
latching with different single tone reset OFF = Operales
on 12VDC #= Interfacing of multiple boards for multi-digit

® No front end filters

needed
® Output either hex or

i BCD format sequential activation and resel.

® CMOS low power [29ma @ 12 V.0DC)
® Excellent speech immunity
® Includes 3. 58BMhz crystal, 22 pin |.C. socket, resistar

and capacitors, data sheet. schematics LJM2RK decoder kit includes all component, relay, and
® "Digit Vahd” detection, "0OV" goes high after a vahd P.C. Board. . . . $15 plus $1.50 shipping.

Lone pair s sensea
: Make your own "SELLCALL", repeater decoder. eto LJM2RC enclosure kit includes molded case, speaker,

E 2 9 5 Includes shipping USA For information and to order write:
[ ] [Add B% CA address]

THE METHENY CORPORATION
204 Sunrise Drive, Madison. [N 47250

‘ dard DTMF digits

H
+
i

APPLICATIONS: Call-up sysiem * Repealer or commer-
cial controls = Etc. limited only to your imaginalion »

BENDCHECK OR MONEY ORDER TO:
ENGINEERING CONSULTING

SB3 CANDLEWDDOD 8T, BREA, CA BEBE1
714 ,/,871-2009
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Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Somebody asked me the other day,
“Just what do you cover in ‘RTTY Loop'?"
Short of the obvious answer, radioteletype,
| paused for a moment. The view | have had
of this column, and | hope you have, too, is
that we look at the whole spectrum of dig-
ital communication ovar amateur radio.
This month, in fact, we shall see two differ-
ent facets of the picture.

A few months ago, we discussed AM-
TOR, the RTTY technique which allows
eror checking on a group of several char-
acters at a time. With automatic requests
for retransmission in the case of eror,
AMTOR can often get a message through
in conditions which would prevent the ex-
change of conventional ATTY information.

Whera AMTOR operates on a morsel of
a few characters al a time, there is an-
other technique growing In popularity that
takes a different approach to error correc-
tion. To see what | mean, let's take a short
lateral detour, then return to the main drag
in a bit.

Those of us in the computer world have
all been acquainted with, either directly or
by reputation, various bulletin-board ser-
vices. One of the prime functions of the
bulletin board is program and text upload-
ing and downiloading, that is, the transfer
of material between the user and the host
computer. Early attempts at transfer of
straight text, much in the way of “conven-
tional™ ATTY, often were thwarted by the
occasional bit bungled by the communi-
cations circuit. Now, when you are send-
ing a message or chawing the rag on
RTTY, changing one letter may be little
more than an inconvenience. Even if the
message said MOVE instead of LOVE, you
could probably figure It out. However,
whan transmitting a program, such an er-

TTY LOOP

ror could cause problems ranging from a
Basic program not running to a machine-
language program branching Into a de-
structive sequence. Thus, some means of
error checking was needed.

The system devised, and commonly in

use to this day, was Ward Christensen's
XMODEM protocol. In this scheme, the
data Is sent In groups of 128 bytes. Each
block of data is preceded by a block num-
ber and followed by a byte called the
“checksum,’” representing a simple
method of error correction. If the recaiving
station does not receive the correct block,
in order, or If the checksum it computes
does not agree with the one senlt, then a
repeat Is requested. The system has
undergone refinements since its incep-
tion, but the basic principle remains the
same.
An analogous scheme has been de-
vised to move data over radio circuits.
Called packet radio, this technique orga-
nizes the data into discrete packets which
have integral addressing and error-check-
ing Information, much as the Christensan
XMODEM blocks do. Each burst of data,
called a "frame," contains:

® an opening flag byte

® an address field containing the ad-
dress of the originating station, ultimate
addressee, and any repeaters required in
batween

@ a control field which identifies the type
data contained in the frame

® an information field containing up to
256 bytes of data

® an error-checking field using the Cyclic
Redundancy Check

@ an ending fiag byte

Thase packets are sent by RTTY tech-
niques and are now in use in many areas
at speeds of up to 1200 baud. | have spo-
ken with some local amateurs involved
with packet who assure me that tech-

niques exist that, soon enough, will in-
crease the speed by at least a factor of
four, if not more!

We will have more on packet radio in fu-
ture montha. It promises to be as revolu-
tionary as it sounds to on-the-air digital
communication.

MNow, as they would say aboard the En-
terprise, hard o port and change course
to 8504 mark 2, or something like that.
Over the years, most regular readers have
become acquainted with my love affair
with the Motorola 68XX series of micropro-
cessors. My latest love, of course, has
been the Tandy TRS-80C Color Comput-
er’™, This 6809-based computer has
capabllities far beyond similarly-priced
microcomputers, only some of which have
been yet realized. One of the key differ-
ences between the CoCo, as It is known,
and larger 6800 systems is the lack of an
expansion bus. Well, a new arrival hare at
WA3AJR has done much to comrect that
deficit.

The C-C Bus, a product of PBJ, Inc., is
an expansion bus for the CoCo that allows
up to six boards to be plugged into the
CoCo at one time. These boards might be
game cartridges, disk controliers, serial or
parallel ports, real-time clocks, additional
memory, or what have you. It features full
buffering of all signal lines, RFI reduction,
software selection of any slot, with siot-
independent boards, such as ports, avall-
able at all times, and a built-in power sup-
ply. The avallabllity of a power supply
means that the newer CoCo2 will work with
older accessories, which require the - 12
volts that the CoCo2 does not provide.

To date, | have used the C-C Bus with
several other PBJ boards, including their
serial interface, parallel interface, real-time
clock, and full 80 x 24 terminal board. |
have not had enough time yet to tell you
about each and every board, but | will,
sooner or later. Not only that, but the ca-
pabilities of these boards are such that
they appear to lend themselves very nicely
to the design of ATTY programs.

CoCo owners might do well to drop PBJ
a note at PO Box 813, N. Bergen NJ 07047,
and tell them that you would like more In-
formation on the C-C Bus and other cards
you read about In "RTTY Loop."

Remembering that | write this column
about two to three months before publica-
tion, | can now comment on some of the
responses | have been receiving to my
questions on RTTY programs in use with
various computer systems. Wow! There
certainly is a variety. My hope is to accu-
muiate data for a few months, then try to
compile what | have collected into some
semblance of order for presentation to you.
For those who cama in late, | am interested
in what types of interfacing those of you
running computers on RTTY are using,
both hardware and software. To keep
things straight, | have asked for one com-
puter system a month, but it is not too late
for those whose systems have been men-
tioned before to offer their two cents. To
date, in January | asked for users of TI-9Q/
4A computers to drop me a note, in Febru-
ary for Apple Il + /flle and clones users’ in-
put, and last month lor Commodore’s VIC-
20 and C-64 owners (o writa. This month,
let’s hear from all the TRS-80 Z-80 crowd,
that is, the TRS-80 Modeis |, lll, and 4. As
for the rest of you, hang on and I'll get to
you in due time. All | ask is that you drop
me a short note, card, or whatever teilling
me what kind of computer you are using,
what kind of hardware and software inter-
facing you are using, and what you think of
it, pro or con.

Another popular item requested in the
mail has been the reprints from the past
editions of "RATTY Loop." | have put to-
gether a bunch of them, with information
gleaned from the early days of the column
and from other sources. Rather than list
them here, drop me a note with a seif-ad-
dressed, stamped envelope to the address
at the head of the column, and | will be
happy to send you back a list of what is
avallable.

It is from comments sent in with these
requests and the like that | get a feel for
what you all are interested in. For exampie,
Gall F. Moulton, Jr. WABKJD wanted to
know more about packet radio. The first
half of this month's column Is an answer to
that request. Let me know what you think,
and | shall try to keep this column raspon-
sive to your needs; and look for my answer
to you in the mall, or here, in the pages of
"ATTY Loop."

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CONNECTICUT QSO PARTY
Starts: 1100 UTC April 13
Ends: 1100 UTC April 14

Sponsored by the Candlewood ARA, the
Connecticut QSO Party Includes a re-
quired rest period from 0500 to 1000 UTC
on April 14. Phone and CW are to be con-
sidered the same contest.

EXCHANGE:

RS{T), QS0 number, ARRL section or CT
county.
FREQUENCIES:

Phone—3927, 7250, 14294, 21370,
28540 CW—40 kHz from low end; Nov-
ice—3725, 7125, 21125, 28125.

SCORING:

Club station W1Ql counts 5 points, Nov-
lce QSOs count 2 points, OSCAR QSOs

ONTESTS

count 3 points, others 1 point each. CT
stations muitiply QSO points by ARRL
sections worked. CT stations may work
DX stations for QSO points and one extra
multiplier. Others, multiply QSO points by
number of CT counties worked,

ENTRIES:

Include an SASE for results and maill en-
trles by May 5 to: CARA, clo R. Dilion
N2EFA, Box 143, Bethel CT 08801,

QRP ARCI SPRING SSB
CONTEST

Starts: 1200 UTC April 20

Ends: 2400 UTC April 21

Stations may be worked once per band
for QS0 points. Participants may operate
a maximum of 24 hours during the contest
period.

EXCHANGE:

Members—RS, state/province/country,
and QRP ARCI membership number; non-
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CALENDAR

Apr 13-14 Connecticut QSO Party

Apr 20-21 World Fishing Contest—Vigo "85

Apr 20-21 QRP ARCI Spring SSB Contest

Apr 27-28 Helvetia Contest

May 4-5 Florida QSO Party

May 4-5 Late Spring QRP SSB Activity Weekend
May 28-29 CLARA Ac/Dc Mystery Contest

Jun 8-8 Wordwide South America CW Contest
Jun 8-8 ARRL VHF QSO Party

Jun 22-23 ARRL Fileld Day

Jul 1 CARF Canada Day Contest

Jul 13-14 IARU Radiosport Champlonship

Jul 20-22 CQ VHF WPX Contest

Aug 3-4 ARRL UHF Contest

Aug 17-18 New Jorsey QSO Party

Aug 17-18 SARTG Worldwide RTTY Contest

Sep 14-15 ARRL VHF QSO Party

Sep 14-18 Washington QSO Party

Sep 28-29 Late Summer QRP CW Activity Weekend
Oct 5-6 ARRL QSO Party—CW

Oct 12-13 Rio CW DX Contest

Oct 12-13 ARRL QSO Party—Phone

Oct 18-20 ARRL Simulated Emergency Test

Nov 2-3 ARRL Sweepstakes—CW

Nov 16-17 ARRL Sweepstakes—Phone

Dec 7-8 ARRL 160-Meter Contest

Dec 14-15 ARRL 10-Meter Contest
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NEWSLETTER OF THE MONTH

Only rarely have we mentioned newsletter logos here. Oddly, newsletters
sporting fantastic artwork often fall short in their editorial content, and vice
versa. This month’s winner, however, makes the grade in both departments. The
NARC Newsette, chronicle of the Nittany Amateur Radio Club (PA), veritably

Richard Sine KB3WN is the editor of this fine publication, assisted by Richard
Thompson K3BIE. Richard writes a wonderful column, “‘Boring Interesting Enter-
taining,” that takes a look at ham activities on all fronts: local, national, and
international. The most recent Issue features a review of a new ham-oriented
book, tips on emergency operation, and plenty of witty filler from the editor. Also
present are the usual meeting announcements, items for sale, and paid advertis-
ing. In all, a very impressive package.

To enter your club’s newsletter in 73's Newsletter of the Month Contest, send
it to 73 Magazine, 80 Pine Street, Peterborough NH 03458, Attn; Newsletter of
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members—RS, state/provincel/country,
and power output.

SCORING:

Each member QSO counts 5 points re-
gardless of location. Nonmember QS0s
with the same continent are 2 points—
with different continents, 4 points each,

Count each state, province, and country
as a multiplier once per band. USA and
Canada do not count as countries, only
states and provinces.

Power multipliers are as follows: 4-5
Watts output, x2; 3-4 Watts output, x4,
2-3 Watts output, x6: 1-2 Watts output,
% 8; less than 1 Watt output, x10. '

Entries from stations running more than
5 Watts ocutput will count as check logs
only. The highest power used for any con-
tact on any band will determine the multi-
plier to be used for scoring the whole log.

Stations are eligible for the following
bonus multipliers: If 100% natural power
(solar, wind, etc., with or without storage),
x 2. If with storage, storage cells must be
charged by the natural power source
within 48 hours preceding the start of and/
or during the contest. Battery power,
x 1.5. No other source of power may be
used at any time during the contest to
qualify for these multipliers.

Final score is total QSO points times
the states/provincesi/countries multiplier,
times the power multiplier, times the bo-
nus multiplier {if any).

FREQUENCIES:

1810, 3985, 7285, 14285, 21385, 28885,
503B5. No 30-meter contacts will be
counted.

AWARDS:
Certificates to the highest-scoring

station in each state, province, or country
with 2 or more entries. Entries automat-
ically considered for annual Triple Crowns
of QRP Award. A special MILLIWATT cer-
tificate is being sponsored by WORSP for
the highest-scoring station in the less-
than-1-Watt category, provided there are
two or more entries In that power cate-

gory.

LOGS AND ENTRIES:

Separate log sheets are suggested for
each band for ease of scoring. Send full
log data, including full name, address, and
bands used, plus work sheet showing de-
tails and time(s) off air. No log copies will
be returned. All entries desiring results
and scores please enclose a large enve-
lope with return postage or two IRCs. It is
a condition of entry that the decision of
the QRP ARCI Contest Chairman is final in
case of dispute. Logs must be received by
May 21 to qualify. Send all logs and data
to QRP ARCI Contest Chairman, Eugene
C. Smith KASNLY, PO Box 55010, Little
Rock AR 72225.

WORLD FISHING CONTEST—
VIGO '85

Starts: 1000 UTC April 20
Ends: 1500 UTC April 21

This event was organized in honor of
the celebration of the World Fishing Exhi-
bition in Vigo, Spain. The contest will use
all bands, 80 through 10 meters—S5S5B
only. Operating classes include (a) single
operator, all bands and (b) multi-operator,
one transmitter only.

EXCHANGE:
RS report plus CQ zone number.

1st SMBASD

2nd DJBJC
3rd HBOHK
4th |4JXE

5th OZ1CRL

ath KTIN
13th  WBMQK
14th  WATEGA
17th W2KHQ
20th W3KV

HASKAG

RESULTS

14th SARTG WORLDWIDE RTTY CONTEST, 1984
World Top Scores, Single Operator

262,105 points
220,320 points
208,670 points
192,800 points
178,620 points

Top USA Scores, Single Operator

91,140 points
65,145 points
47,580 points
40,635 points
32,375 points

Top Multi-Operator

139,725 points

SCORING:

Count a multiplier for each ditferent
DXCC country contacted. The same sta-
tion may be contacted on different bands
but will only count as one multiplier. A
contact with station EH1WFE In Vigo is an
extra multiplier.

Each contact between stations on dif-
ferent continents is worth 3 points. Con-
tacts between stations on the same
continent but different countries are 1
point each. Contacts between stations in
the same country are allowed for country-
multiplier credit but have zero QS0O-point
value.

The final score is the result of the total
QSO0 points multiplied by the sum of your
country multiplier.

AWARDS:

The first-place entry in category (a), sin-
gle operator, will receive an all-expenses-
paid trip to Vigo, Spain, from the partici-
pant's country of origin. The trip will be for
a duration of six days in the month of Sep-
tember, 1985, and the winner will visit the
World Fishing Exhibition, VIGO '85. He
will be considered a special guest of the
Exhibition and as such will be presented
with a commemorative plaque in honor of
his achievements. During the six-day visit
to Vigo, various events will be organized in
his honor, events such as sightseeing and
visits to different places of interest in the
area.

The first-place entry in category (b),
multi-operator, will receive a trophy for the
station and a certificate for each of the op-
arators.

First-place awards will be given for each
category in each participating country. In
couniries or sections where the returns
justify, second- and third-place awards
will be made. To be eligible for an award,
a single-operator station must show a

minimum of 10 hours of operation or 100
QS0Os minimum.

All certificates and awards will be is-
sued to the licensee of the station used.
The World Fishing Contest Committee
has the right to increase the prizes with-
out prior notice.

ENTRIES:

Logs must show all times in UTG, all
sent and received exchanges, and indi-
cate country multipliers only the first time
worked. Logs must be checked for dupli-
cate contacts, correct QSO points, and
multipliers. Submitted logs must have du-
plicate contacts clearly shown.

Each entry must be accompanied by a
summary sheet showing all calculations,
the entrant's address in block letters, and
a signed deciaration that all contest rules
and regulations for amateur radio in the
country of operation have been observed,
Use a separate log sheet for each band.
Sample log and summary sheets are avail-
able upon receipt of a large self-ad-
dressed envelope with sufficient postage
or IRCs.

All entrants are required to submit a
cross-check sheet for each band on which
200 or more QS0Os are made. For each du-
plicate contact that is removed from a log
by the contest commitiee, a penalty of
three additional contacts will be sub-
tracted.

Violation of amateur-radio regulations
in the country of the contestant, violation
of the rules of the contest, excessive du-
plicate contacts, or unverifiable QSOs or
multipliers may be grounds for disqualifi-
cation. Actions and decisions of the World
Fishing Contest Committee are official
and final.

All entries must be postmarked no later
than May 31 and addressed to World Fish-
ing Contest Committee, PO Box B33, Vigo,
Spain.

CAGEN CONTEST LOG

CaGen Software has released its new
Contest Log program, designed for the
Commodore 64 with disk drive and op-
tional printer. The CaGen Contest Log is a
rapid-action, machine-language program
that eliminates duplicate contest QS0Os
and prints permanent contest logs and
dupe sheets.

Because of its universal design, the pro-

EW PRODUCTS

gram can be used for all contest situa-
tions, allowing duplicate checks by
callsign alone or by callsign, band, and
mode. A single disk file will log and check
up to 2500 contacts, completely eliminat-
ing the need for paper logs or dupe sheets.

A fully-loaded log of contacts can be
dupe-checked using callsign, band, and
mode in 2.6 seconds. If the check is only
for duplication of callsign, the same num-

ber of contacts is checked in less than
one second.

The CaGen Contest Log will not allow a
duplicate contact to be entered. Instead, it
visually notifies the operator and then au-
tomatically resets for input of another
callsign. Rapid logging is ensured, since
the operator enters only callsign and ex-
change information. Date, time, band,
mode, and QSO serial number are auto-
matically entered as each contact Is
logged. Each entry is permanently written
on the disk and power losses will not de-
stroy the log.

A 24-hour clock is continuously dis-
played and retains its accuracy at all
times, since it Is not affected by disk read/
write activity. The screen is designed to

provide a constant display of contest sta-
tus, showing the number of contacts
logged, the time, and the current band and
mode of operation. In addition, the QSO
rate (contacts/hour) can be displayed at
any time. This computation is updated
with every log entry and adjusts itself au-
tomatically for break times of 30 minutes
or maore.

Other features include the ability to re-
call and display any entry by call or by se-
rial number and an update mode which
enables the operator to change or add to
any log entry whenever necessary.

The print routines will produce a com-
plete contest log and dupe sheets. Dupe
sheets can be separated by band and
mode or they can be printed as a single
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SATTERY CHARBEH WETRMOTIONS.
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Uitima's new nicad charger.

listing of all contacts, regardless of band
or mode.

The CaGen Contest Log provides menu-
driven selection of all program choices.
While a separate help menu is available
for display, the screen always shows all
option codes during contest operation,

For more information, contact CaGen
Software, 4821 Rosecroft Street, Virginia
Beach VA 23464.

ESCI PLL
DIGITAL SYNTHESIZER

Electronic Systems Consultants, Inc.,
has announced the avallabllity of a single-
board PLL digital frequency synthesizer,
The board is designed to be used with a
microcomputer as the controlier and
tunes from 5.0-5.5 MHz in 100-Hz steps.
The plug-board construction has edge fin-

gers which match with the well-known
STD bus pinouts.

The module is one in a series which will
be introduced to allow a complete intelli-
gent HF synthesized station to be con-
structed by interconnecting the modules.

For more information on this module
and future availability of the series, con-
tact Electronic Systems Consultants, Inc.,
PO Box 1105, Smithtown NY 11787; (516}
361-8142.

ULTIMA NICAD
BATTERY CHARGER

Uitima Electronics' new low-cost UL-100
battery charger can recharge up to 4 nicad

batteries at one time for just pennies a
day.

Ultima's UL-100 battery charger is fully
automatic and can never overcharge your
batteries. It features three separate charg-
ing sections which accept 2 or 4 pairs of
AAA, AA, C, or D cells, or one pair of cells
and one 9-V battery at one time.

Two convenient LED indicator lights
monitor battery pairs In each charging
compartment to determine proper charg-
ing. A third LED indicates single 9-V bat-
tery status. Indicator lights that fail to go
on warn the user to check battery polarity
for loose contacts,

For further information, contact Ultima
Electronics, Ltd., 21 Central Drive, Far-
mingdale NY 11735; (516)-752-0144 or (800)-
645-9607,

CETEC VEGA DTMF MODEM

Cetec Vega's new |-733 DTMF/RS-232C
modem converts received DTMF mes-
sages to ASCIl and converts ASCIl mes-
sages from a computer's R5-232C serial
port to DTMF. Incoming and gutgoing
messages are fully buffered to allow high-
speed block data transfer, greatly simpli-
fying applications software.

The |-733 is easily adaptable to a wide
variety of applications, including com-
puter-aided dispatch systems, integrated
dispatch and status-monitoring systems,
message logging to printer, disk, or re-
mote display, remote data entry, and com-
puter-supervised status-monitoring and
control systems. With appropriate pro-
gramming, virtually any computer can be

Cetec Vega modem converts DTMF to ASCI,
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Pocket-sized multimeter from Non-Linear Systems.

interfaced via the |-733 to an existing or
new DTMF system.

Demonstration software for using the |-
733 with an IBM Personal Computer or an
Apple lle computer Is included at no extra
cost, either on a 5-1/4-inch diskette or in
document form. This software is written in

Basic and may be used as the basis for a
customized program. Source code is pro-
vided.

For additional information, contact Ce-
tec Vega, 9900 Baldwin Place, EI Monte
CA 91731,

NON-LINEAR SYSTEMS
POCKET-SIZE MULTIMETER

The AP-105 Digital Multimeter is a low-
cost, 3%:-digit multimeter that can ba
used just about anywhere electrical mea-
surement is needed. Besides ac and dc
voltage measurement, the AP-105 incor-
porates seven additional functions includ-

e

ing dc current, conductance, resistance,
NMPM and PNP transistor, diode, and bat-
tery test. A single, convenient rotary
switch selects on-off power, function, and
23 different ranges.

The AP-105 measures 4.8" x 28" x 0.9"
and weighs only seven ounces. It also
uses a large 0.5° LCD readout with high-
contrast numbers. In addition, automatic
polarity and overload indication are in-
cluded. The multimeter |s powered by a
nine-volt transistor-radio battery with a life
of 300 hours. A low-power Indicator is also
provided.

NLS product information is available by
writing Non-Linear Systems, 533 Stevens
Avenue, Solana Beach CA 92075.

HEATH Z-22 TERMINAL

The new Z-22 Monochrome Terminal is
now available from Heath Company, one
of the world's largest manufacturers of
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Heath's Z-22 monochrome terminal.



electronic kit products. The assembled
and tested Z-22 provides comfortable and
easy operation to the user along with
built-in flexibility to satisfy both business
and personal needs.

The Z2-22 Terminal offers user-program-
ming of automatic logons to information
sarvices and programmable function
keys. Ergonomic features include a low-
profile detachable keyboard with a 75-key
standard QWERTY-type layout and an 18-
key auxiliary keypad. The 12-inch monitor,
featuring Zenith's special Chromgold Il
phosphor, tilts and rotates.

The CRT displays 25 rows of B0 charac-
ters, 24 rows of regular data plus a 25th
status row. The terminal displays a 96
character set including upper- and lower-
case, numbers, and punctuation. Three
sets of graphics are also displayed which
include 33 graphics characters, 33 Zenith
graphics characters, and 33 foreign char-
acters. The cursor can be set as a blinking
or non-blinking character, or blinking or
non-blinking underline.

The Z-22 Terminal is just one of many
computer products offered by Heath Com-
pany in the latest Heathkit Catalog. To re-
ceive this colorful catalog free of charge,
write Heath Company, Dept. 150-495, Ben-
ton Harbor MI 49022. In Canada, write
Heath Company, 1020 Islington Avenue,
Dept. 3100, Toronto, Ontario M8Z 523.

VOCOM AMPLIFIERS

VoCom Products Corporation of Pros-
pect Heights, lllinois, has recently an-
nounced a new line of continuous-duty rf
amplifiers for fixed-base and repeater op-
eration. The amplifiers complement the
company's line of mobile rf amplifiers.

The 19-inch rack-mounted amplifiers
are available for 50- and 100-Watt-output

CALL LONG DISTANCE ON YOUR HANDHELD

OUTPUT=

HAMTRONICS:

‘RECEIVER FREAMELIHER—)

The LNG-800 recelver preamp from Hamtronics.

applications at UHF and VHF frequencies.
The controlled 50-Ohm output impedance
and low noise-figure design make these
units ideal for congested repeater sites
where amplifiers may be required to oper-
ate into highly-tuned loads.

Avallable options include logic-address-
able bypass for emergency power saving
operation, a high-efficiency ac power sup-
ply for 100- or 220-volt operation, and 12-
volt emergency backup operation in the
event of ac line failure.

An Information sheet is available by
writing to VoCom Products Corporation,

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-
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-
Tec. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level

Model 335A
Kit $69.95
Wired & Tested $89.95

BRIWOES. e Ea]{:nmmunicatiun
s e Concepts Inc.

2648 North Aragon Ave.» Dayton. Ohio 45420+ (513) 296-1411

PAC/NET SYSTEM

Our products are backed by prompt fac-
tory service and technical assistance. To
become familiar with our other fine pro-

- ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

PAC/NET SYSTEM

65 East Palatine Road, Prospect Heights
IL 60070; (800)}-USA-MADE.

HAMTRONICS® 800-MHZ
RECEIVER PREAMP

Hamtronics, Inc., recently announced
an 800-960-MHz version of its popular
GaAsFET preamp. The LNG-800 preamp
features a dual-gate GaAsMESFET with
built-in diode protection against static dis-
charge damage. The unit has 11 dB of gain
with a 1.5-dB noise figure. It is easy to in-

stall, operates on 13.6 V dc, and measures
only 2 x 2 x 1V inches.

For complete information on the LNG
preamps, as well as other VHF and UHF
equipment such as transmitter and re-
ceiver modules, repeater controllers, au-
topatches, and DTMF controllers, write to
Hamtronics, inc., 65-F Moul Rd., Hilton NY
14468-9535,

COMPUTERIZED
OSCILLOSCOPE

Rapid Systems has announced thelr
Digital Oscilloscope Peripheral for |IBM,
Apple, and Commodore personal com-
puters. The peripheral simply plugs into
the personal computer, the supplied disk
slips in, and the personal computer be-
comes a digital oscilloscope, ready to go
to work.

Rapid Systems' new peripheral provides
a powerful digital oscilloscope; the per-
sonal computer provides intelligent con-
trol and analysis. The system is a 4-
channel digital oscilloscope, with a 2-MHz
sampling rate, 500-kHz analog bandwidth,
and diode protection on all Inputs. The
graphics display is color-enhanced, using
up to 138 x 288 pixels for data display (up
to four traces) and four lines of text for ini-
tial (default) values of the scope’'s param-
eters. Menu-driven operation provides
keyboard control of gain parameters for
channels A, B, C, and D, time base values,
number of channels, and trigger mode.
Plus, all the post-processing capabilities
of the personal computer are available to
store and retrieve waveforms from disk, to
analyze and process the information, and
to compute and word process.

Information on the Rapid Systems Digi-
tal Oscilloscope Peripheral is available
from Rapid Systems, 5415 136th Place SE,
Bellevue WA 98006; (206)-641-2141.

M

AP-105
DIGITAL

$240.00

MULTIMETER
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System Tested 4.5 x 6" board complete
with all ICs and programmed EPROMs
personalized for each purchaser. Re-
quires only single 8-10 volt Y2 amp power.
1 year guarantee of hardware/soft-
ware/AX.25 standard RS232 serial ASCI|
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK,

) o e S
s J o . ) fmci
G e s i =

LOW COST 3%z DIGIT LCD
Functions Include:; CONDUCTANCE

DC VOLIAGE AC VOLIAGE  hFE TEST
RESISTANCE  DC CURRENT  DIODE TEST

PRICE: $53.30

{ .,‘_‘Eﬂ -

SAJAX.25
HDLC CONVERTER

USAJAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack-

et radio networks.

CustomSystems Custom Programming

BiLL. ASHB

PACINET board only $80.00 ssmmm AND SON NON-LINEAR SYSTEMS
Assembled/Tested. NolCs.90day warranty 533 STEVENS AVE
Package of all ICs except 2-2716 i R gk A s R SOLANA BEACH, CA 92075
EPROMSs el BOX 332 PLUCKEMIN N.J. 07978 619/481-3900
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Band Kit
10M,6M,2M,220 $680
440 $780

THE MOST AFFORDABLE |
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)
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JUST LOOK AT THESE PRICES!

FEATURES:

e SENSITIVITY SECOND TO NONE; TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Both kit and wired units are complele with all parts, modules, hardwame, and crysials

CALL OR WRITE FOR COMPLETE DETAILS.

Also availiable lor remole site linking, crossband, and remote base

Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
$880 GREATER THAN 100 dB AT = 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
$980 AND R451 SPECS IN RECEIVER AD BELOW.

® OTHER GREAT RECEIVER FEATURES: FLUTTER-

PROOF SQUELCH, AFC TO COMPENSATE FOR

OFF-FREQ TRANSMITTERS, SEPARATE LOCAL

SPEAKER AMPLIFIER & CONTROL.

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

FR144 Shown

® R144/R220 FMRCVRS for2Mor220 MHz.
0.15uV sens.; B8 pole xtal filter & ceramic filter
in i+f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squeich.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

® R451 FM RCVR Same but foruhf. Tuned line
front end, 0.3 uV sens. Kit only $138.

® R76 FM RCVR for 10M, 6M, 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 AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

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

amronics®

TRANSMITTERS

® T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit.

® T451 UHFFMEXCITER 2to3 Wattson 450

ham band or adjacent freq. Kit only $78.

e VHF& UHF LINEAR AMPLIFIERS. Use on

geither FM or SSB. Power levels from 1010 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

® A16RFTIGHT BOX Deepdrawn alum. case

with tight coverand no seams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

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

FEATURES:

e®Very 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

® Latest Dual-gate 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 $49
LNG-50 46-56 MHz $49
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz 549
LNG-432 400-470 MHz 549
LNG-40 30-46 MHz $64
LNG-160 180-172 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 16-20dB. NF=
2 dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

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
08-32 144-148
VHF MODELS 50-52 28-30
Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222.095 144-148
220-224 50-54
222-224 28-30
UHF MODELS Eg-:gi gg-au
Kit with Case $59 Sl e
Less Case $49 432-436 50-54
Wired $75 439.25 681.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands

on any scanner. Wired/tested Only $88.

® P30K, VHF Kit less case $18
e P30W, VHF Wired/Tested $33
® P432K, UHF Kit less case $21
e P432W, UHF Wired/Tested $36

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

HELICAL RESONATOR
PREAMPS
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Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. 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
curves 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 $79

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,

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

o Call or Write for FREE CATALOG

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

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

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

——

Exciter Antenna
Input Range  Output
28-30 144-148
For VHE, 28-29 145-148
Model XV2 28-30 50-52
Kit $79 27-27.4 144-144.4
Wired $149 28-30 220-222%
(Specify band) 50-54 220-224
144-146 50-52
50-54 144-148
144-146 28-30
28-30 432-434
For UHF, 28-30 435-437
Model XV4 50-54 432-436
Kit $99 61.25 439.25
Wired $169 144-148 432-436*

*Add $20 for 2M input

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

LOOK AT THESE
ATTRACTIVE CURVES!
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Typical Selectivity Curves

of Receivers and

Helical Resonators.
IMPORTANT REASONS WHY
YOU SHOULD BUY FROMTHE

VALUE LEADER:

1. Largest selection of vhf and uhf kits
in the world.

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

3. Fastdelivery; most kits shipped same day.

4. Camplete, professional instruction
manuals.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years.

7. Sell more repeater modules than all
other mirs. and have for years. Can give
quality features for much lower cost.

amronics, Inc.

65-D MOUL RD. ® HILTON NY 14468

Phone: 716-392-9430

Hamtronics ® is a registered trademark




John J Meshna Jr., Inc.

P. O. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8" F. D. D. Case by SMS w/ POWER ONE Power Supply & Cooling Fans

We were very fortunate to find these beautifully designed & constructed rack
mount disc drive cases in the surplus field. These cases were made for Scienti-
fic Micro Systems for their FT Series of equipment. They are manufactured
from heavy guage steel w/ a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the following
components & features: hinged cover with restraining cable for simplified ser-
vicing of the interior components, 2 muffin fans for assured cool operation,
studs for mounting the controller card listed below, and a heavy duty Power .
One power supply (their model no. CP 281A). The outputs of the power sup- Logic bd. not included in
ply are as follows: +5 vdec 11 amps, +24 vdc 3.5 amps, +12 vde .25 amps, -12 __Pprice of the case.

vde .25 amps, & -5 vde .25 amps. The input to the power supply is 115/230 B — - -4

vac 50/60 Hz. and is both filtered and fused. This assembly must have origin-
ally sold for well over $300.00 each ! Only 25 on hand, so order early or be
left out on this super bargain ! Shpg. wt. 38 1b. SPL-479-35 $135.00 each

Scientific Micro Systems IBM 3740 Compatible 8"’ FDD Controller Card

The SMS FD 0502 8" floppy disc drive controller is a complete preprogram-
med controller for single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer data be-
tween | to 4 drives and a host system, perfarms all formatting functions re-
quired to read and write data and utilizes both IBM single and double density
standards to achieve up to 630 Kilobytes of storage per disc surface. Some
features are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper
selectable drive type, block transfer mode, sector buffer, overlapped head seek,
on board General Purpose Host Interface with asynchronous 19 TTL signal
lines for eight bit host system and input of only 5 vdc 6 amps. This board pro-
vides a direct interface to the following drives: Shugart 800 -2/850, Pertec
211, Memorex 550/552, MFE 751B, Qume Data Trak and similiar drives. These | :
boards were removed from the above cabinets which were in service prior to our i § 8
reception of them. The manufacturers price on these IBM compatible boards is & % .5
currently $900.00 each. These boards all appear to be in excellent condition. If I ' Gl =~
more information is needed, please call us. Shpg. wt. 3 1b. SPL 480 $150.00 : '

SEAGATE TECHNOLOGY ST 506 5%4'' HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology fo

reliable storage of up to 5 megabytes of formatted data. Some features of this very popu-
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the

same as used on many home personal computers. Each drive is checked out prior to ship-
ment. Comes with data. Only a few on hand, so order early.

Shpg. wt. 81b. ST-506 $225.00

5%'" HARD DRIVE CONTROLLER CARD
Finally, affordable, intelligent disc drive controllers are available at low, low surplus prices. The
OMTI 20C controller boards we offer are unused, late style, surplus from a now defunct system
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5%
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up.
The controllers have buffered slew/seek modes, overlapped seeks, auto seek & verify, extensive
fault detection, auto head & cylinder switching, full sector buffering, 256/512 bytes/sector, 33
or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The
board runs on +5 vdc & +12 vde.. We supply users manual & pinout data. Guaranteed O. K..
Shpg. wt. 31b. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available.

5 VDC 25 AMP SWITCHING POWER SUPPLY

We just got in a small lot of ruggedly built, lightweight (4 1b.), compact
(11" x 5" x 1)2"), fully enclosed (cover removed for pic.), requlated,
switching, power supplies made by RO Industries. Input of 115/230 vac

15 attached thru convenient, clearly marked screw terminals. The hefty
5 vde 25 amp output is via heavy duty, brass lugs with a Red LED sta
tus indicator. All appear to be unused and in excellent condition.

Shpg. wt. 6 Ib. PS-8 $50.00

tPhone (617) 595-2275 to place your order by phone.

Free 72 page catalogue available or send $1.00 for 1st MC VISA or : 1
class service to P. O. Box 62 E. Lynn, Ma. 01904. , or American Express charge cards accepted
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2039/7289 S 34.00 1162/4600A $500. 00 ML7815AL $ 60.00
2E26 7.95 4600A 500.00 7843 107.00
2K28 200.00 1624 310.00 7854 130.00
3-5002 102.00 4657 84.00 ML7855KAL 125.00
3-10002/8164 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
3X3000F1 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/5D22 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
4CX250B/7203 54. 00 5894 /A 54.00 8560/A 75.00
4CX250FG/8621 75.00 5894B/8737 54.00 8560AS 100. 00
4CX250K/8245 125. 00 5946 395.00 8608 38.00
4CX250R/7580W 90. 00 6083/AZ9909 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 g5. 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
4CX10000D/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500. 00 6326 P.0.R. 6CA7/EL34 5.38
4CWSO0OF 710.00 6360/A 5.75 6CL6 3.50
4D32 240.00 6399 540.00 60J8 2.50
4E27A/5-125B 240.00 65504 10.00 6DQ5 6.58
4PRE0OA 200. 00 6883B/8032A/8552 10.00 6GF5 5.85
4PR60B 345,00 6897 160.00 6GJI5A 6.20
4PR65A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590, 00 6922/6DJ8 5.00 6HBS 6.00
4X150A/7034 60. 00 6939 22.00 6HF5 8.73
4X150D/7609 95. 00 7094 250. 00 6JG6A 6.28
4%2508 45.00 7117 38.50 6JM6 6.00
4X250F 45. 00 7203 P.0.R. 6JN6 6.00
4%500A 412.00 7211 100. 00 6JS6C 7.25
5CX1500A 660. 00 7213 300.00*  6KN6 5.05
KT88 27.50 7214 300.00*  6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
5728/T160L 49.95 7325 P.0.R. 6L06/6MJ6 Sylvania  9.00
592/3-200A3 211.00 7360 13.50 E6ME 6 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 12BY7 5.00
813 50. 00 7735 36. 00 12JB6A 6.50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

For information call: (602) 242-3037

ol Free Mumber nenntin s QMK z electroncg

if we are out of stock of an item."

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“FILTERS”

COLLINS Mechanical Filter #526-9724-010 MODEL FL55Z32F

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/ISB, 5.595-2.7/LSB

8 pole 2.7KHz wide Upper sideband. Impedence 800chms 15pf In/800chms Opf out. 13,99

5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence 800chms 15pf In/800chms Opf out. 15.99

5.595-.500/4, 5.595-.500/4/CW

4 pole 500 cycles wide OW. Impedance B800ohms 15pf In/800chms Opf out. 18599

9. 0USB/CW

6 pole 2.7KHz wide at 6dB. Impedance 680cohms 7pf In/300chms 8pf out. CW-1599Hz 153.599

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-U455-ZL/ZU-21H

455KHz at Center Frequency of 453,5KC, Carrier Frequency of 455KHz 2.36KC Bandwidth.
Upper sideband. (2ZU) 18,99
Iower sideband. (ZL) 19.99

S S T T T T R R R R Y T R S E ST TIET IR SR EE LR R R RS SRR

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 19,59
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5,00
MOTOROLA 4884863801 11.7MHz 2pole 15KHz bandwidth 5.00
T 5350C 12MHz 2pole 15KHz bandwidth 5.00
E 5426C 21.4MHz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7MHz 8pole bardwidth 7.5KHz at 3dB, 5KHz 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

FHHtEH SRR TR SRS AR EA R AR AR AR A AR ARG RERERR

CERAMIC FILTERS

AXEL 4F449 12.6KC Bandpass Filter 3dB bandwidth 1.6KHz from 11.8-13.4KHz 10,00
CLEVITE TO-01A 455KHz+—2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+—1KHz bandwidth 6d4B min 12KHz, 60dB max 36KHz 10.00

MURATA RFB455B 455Kz 2.50
BFB455L 455KHz 3,50

CFM455E 455KHz +5.5KHz at 3dB , +-8Kiz at 6dB , +-16KHz at 50dB 6.65

CFM455D 455¥Hz +—7KHz at 3dB , +10KHz at 6dB , +-20KHz at 50dB 6.65

CFR455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60d4B 8.00

CFU4558B 455KHz +—-2KHz handwidth 4+-15KHz at 6dB, +—30KHz at 40dB 2.90

CFU455C 455KHz +—-2KHz bandwidth +-12,5KHz at 6dB , +-24KHz at 40d4B 2.90

CFU455G 455KHz +—1KHz bandwidth +-4,5KHz at 6dB , +-10KHz at 40dB 2.90

CFU455H 455KHz +—1KHz bandwidth +-3Klz at 6dB , +-9KHz at 40d4B 2.90

CFU4551 455KHz +—-1KHz bandwidth +-2KHz at 6dB , +—-6KHz at 404B 2.90

CFW455D 455KHz +-10KHz at 6dB , +20KHz at 40d4B 2+90

CFW455H 455KHz +-3KHz at 6dB , +=9KHz at 40d4B 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, TMS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20d4B 20t

SFG10,7MA 10.7MHz 10.00

NIPPON LF-B4/CFU455I  455KHz +—1KHz 2.90
[F-B6/CFU455H A455KHz +—1KHz 2.90

LF-B8 455KHz 2.90

LF-C18 455KHz 10.00

I TOKIN CF455A/BFU455K 455KHz +2KHz 5.00
MATSUSHIRA EFC-1455K 455KHz 7.00

I EE R EE TSNS E SR EEESEEEEESREREESESSEEEEEE SRR A EEE S EEEEEEEEEEE R R R R R R R R R R R E S

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES
POWER OUTPUT 1.6MAW, BEAM DIA, .75MM BEAM DIR, 2.7MR

BKV STARTING VOLTAGE DC

6BK OHM 1WATT BALLAST 1000VDC +100VDC At 3,7MA $59.99
ROTRON MUFFIN FANS Model MARK4/MUZAL
| 115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F B8CFM at 50CPS S 7.99

105CFM at 60CPS THESE ARE NEW

MK z electroncs

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

‘‘All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

Toll Free Number
800-528-0180

(For ordersonly) _ .. . . (602) 242-3037
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TYPE PRICE PRICE PRICE TYPE PRICE
ZN1561 525,00 ENSBED 70,00 nDﬁDB RCA $ 2,48 BFY 90 e T
2N1562 25.00 2N5921 BD 00 40673 RCA 2+ 50 BLWGOCS 15.00
2N1692 25,00 ZN5922 10.00 40894 RCA 1,00 BLX67 12,25
2N2B57 1.55 2N59213 25.00 60247 RCA 25,00 BLX67C3 el
2NZ2857JAN 4,10 2ZN5941 23.00 61206 RCA 100.00 BLX93C3 22,21
2ZNZ857JANTX 4.50 2N5942 40,00 62800A RCA 60.00 BLYB7A 7.50
ZN2B76 13,50 2N5944 10,35 62803 RCA 100,00 BLYBEBC3 13.08
IN2047T 18.35 IN5945 10,00 430414/3990RCA 50.00  BLYS89C 13.00
2N2948 13.00 2N5946 12,00 3457159 RCA 20,00 BLYS0 45,00
2N2949 153; 560 2N5947 9. 20 3729685-2 RCA 75.00 BLYS2 13.30
ZN3118 3.480 ZN6080 6.00 3729701-2 RCA 50.00 BLY94C 45,00
2N3119 4.00 2N6081 7.00 3753883 RCA 50 .00 BLY 351 10.00
2N3134 | 2N6082 g.00 615467-902 25.00 BLY568C/CF 30.00
2N3287 4.90 ZN6083 9250 615467-903 40,00 C2M70-28R 92.70
2ZN3288 4.40 2ZN6084 12,00 25C568 2.50 C25-28 57.00
2N3309 4.85 ZN6094 11.00 250703 36.00 C4005 2.50
2ZN3375 1710 2N6095 12.00 25CT756A 7.50 CD1659 20,00
2N3478 2213 2ZNB096 6, 10 25C781 2.80 CD1899 20,00
2N3553 1555 2N6097 20,70 25C1018 1.00 Cbl920 10,00
2ZN3553JAN 2.90 2N6105 21,00 28C1042 24,00 Ccp2188 18.00
2N3632 15,50 2N6136 2185 25C1070 2.A0 CD2545 2400
ZN3733 11.00 2N6166 40,24 25C1216 2.50 CDZ266H4A 16.00
2ZN3818 5.00 ZN6267 142,00 25C12349 a3l Ch3167 g2.70
2N3866 1,30 2N6304 1.50 28C1251 24,00 CD3353 95.00
2N3B866.JAN 2.20 ZN6368 30. 00 25C1306 2.90 CD3435 26.30
2N3B6HJANTX 3.80 ZN64 39 = P 25C1307 .20  CD3900 152,95
2N3B66JANTEV  4.70 2N6459 18,00 25C1424 2,80 (CM25-12 20.00 I
ZNIB6HATANTXV 5.30 ZN6567 10,06 25C1600 5.00 CM4D=-12 27..90
2N3924 3.35 2N6603 13.50 25C1678 2,00 cM40-28 56.90
2N3926 16,10 ZNB604 13,50 28C1729 32,40 CME50-12 30.00
2N3927 LTia s ZNB6TS 44,00 25C1760 1.50 CTC2001 42,00
2N3948 = ZN6680 80.00 25C1909 4,00 CTC2005 55.00
2N3950 25.00 021-1 15.00 28C1945 10,00 CTC3005 /0,00
2ZN3959 3.85 01-80703T4 65,00 25C1946 40.00 CTC3460 20,00
2N4012 11.00 35C05 15.00 25C1947 10.00 DV2820S8 25,00
2ZN4037 2,00 102-1 28,00 25C19/70 Fiirge]i] DXL1003P 70 22.00
2N4041 14.00 103-1 28,00 2501974 4.00 DXL2001P70 19,00
2N407 2 1.80 103-2 28.00 25C2166 5.50 DXL2002P70 14.00
2N4080 4453 104P1 18,00 25C2237 32,00 DXL3501AP100F 47,00
2N4127 21,00 163P1 10,00 25C2695 47,00 EFJ4015 12,00
2N4416 2.25 181-3 15,00 A2X1698 FOR EFJ4017 24,00
2N4 427 Lo25 210-2 10,00 Ad-12 14,45 EFJ4021 24,00
ZN4428 1.85 269-1 18,00 A50-12 24,00 EFJ4026 35.00
2N4430 11.80 281-1 15.00 AZ209 10,00 EN15745 20.00
2N4927 3.90 282-1 30.00 A283 6.00 FJ9540 16,00
2N495T 3.45 482 7.50 A283B 6.00  FSX52WF 58.00
2N4G59 2.30 564-1 25.00 Al610 19.00 Ge5739 25.00
2N5016 18,40 698-3 15.00 AF102 2.50 G6K5386 25.00
2N5026 15,00 703=1 15,00 AFY12 2.50 (GMOZ90A 2.50
2N5070 18,40 7104 4.00 AR7115 20.00 HEPJ6 4.095
2N5090 13,80 709=2 11.00 AT41435-5 6.35 HEPS3002 11.40
IN5108 3,45 il 4,00 B2-8Z 10.70  HEPS3003 30,00
INS5109 1.70 733-2 15.00 B3-12 10.85 HEPS3005 10,00
IN5160 3,45 798-2 25,00 B12-12 15.70 HEPS3006 19,90
IN5177 21.62 3421 28,00 BALO204125 152.95 HEPS3007 25.00
2N5179 1.04 3683P1 15.00 BF25-35 56.25 HEPS3010 13 .34
MN5216 56,00 39972 25,00 B40~-12 19.25 HF8003 10.00
IN5470 75.00 4164P1 15.00 B70-12 55.00 HFET2204 112,00
IN5583 3.45 4243P1 28.00 BF272A 2.50 HP35821 38,00
2N5589 0,77 4340P3 18.00 BF(Q85 2.50 HP35826B 32.00
2N5590 10.92 4387P1 27550 BFR21 2,50 HP35826E 32,00
2N5591 13.80 7104-1 28.00 BFR90 1.00 HP3I5831E 30.00
2N5596 99,00 1249-2 10.50 BFRY 1 1.65 HP35832E 50.00
2N5636 12,00 7283-1 37.50 BFR99 2.50 HP35B33E 50.00
2N5637 15.50 7536=1 30,00 BFT12 2.50 HP35859E 75.00
2N5641 12.42 71794~1 10, 50 BFW16A 2.50 HP35866E 44 .00
2N5642 14,03 7795 15,00 BFW17 2.50 HXTR2101 44,00
ZN5643 25,50 7795-1 15.00 BFW92 1.50 HXTR3101 /.00
ZN5645 13.80 Ti96-1 24,00 BEX44 2.50 HXTR510] 31,00
2N5646 20,70 7797-1 36.00 BFX48 2.50 HXTRE104 68.00
ZN5651 1.05 40081 RCA 5.00 BFX65 2.50 RXTR6105 31.00
2N5691 18.00 40279 RCA 10.00 BFX84 2,50 HXTR6106 33.00
2N5764 27.00 40280 RCA .62 BFX85 2.50° J310 1.00
2N5836 3,45 40281 RCA 10,00 BFX86 2.50 JD2000 10,00
2N5842 8.45 40282 RCA 20,00 BFX89 1.00  Jo2001 25.00
2N5847 19.90 40290 RCA 2,80 BFY1l 2.50 J04045 24,00
2N5849 20.00 40292 RCA 13.05 BFY18 2,30 KD5522 25,00
2N5913 3,25 40294 RCA 2.50 BFY19 2.50 KJ5522 25.00
2N5916 36.00 40341 RCA 21.00 BFY 39 2,30 M1106 13.75
Toll Free Number .. ...s may e new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
300_523_0180 surplus, an_d parts may be
substituted with comparable parts

if we are out of stock of an item."

For information call: (602) 242-3037

MH z electronpcy
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RF TRANSISTORS (CONTINUED)
M1107 S16.75 MRF 458 $20.70 NEDO2160ER 5100.00 SD1009 $15.00
M1131 5.15 MRF464 25.30 NEOQ21350 5.30 SD1009-2 15.00
M1132 f ot MRF466 18.97 NEL3783 61.00 SD1012 10.00
M1134 13.40 MRF472 1350 NEZ21889 43,00 s5D1012-3 10,00
M9116 29,10 MRF475 3.10 NE57835 5.70 SpDlol2-5 10,00
M9579 6,00 MRF4T6 3.16 NE64360ER-A 100.00 SD1013 10.00
M49580 7.95 MRF477 20.00 NE&644B0O (B) 94,00 SD1013-13 10,00
M9587 7.00 MRF479 8,05 NE7 3436 2 <50 SpDl013-7 10,00
M9588 s el ) MRF492 23,00 NE77362ER 100.00 SD1016 15.00
M4622 595 MRF502 1.04 NESGB260ER 100.00 SD1016-5 15.00
M9623 195 MRF503 6. 00 PRTBG37 25.00 SD1018-4 13.00
MY9624 9,95 MRF504 71.00 PT3127A 5,00 SD1018-6 13.00
MO625 15.95 MRF509 5.00 PT3127R 5,00  SD1018-7 13.00
M9630 14,00 MRF511 10.69 PT3127C 20.00 SDID1B-15 13.00
M9740 27.90 MRF515 2.00 PT3127D 20.00 8D1020-5 10.00
M9741 27.90 MRF517 2.00 PT3127E 20.00 sD1028 15.00
M9755 16.00 MRF525 3. 45 PT3190 20,00 Sp1030 12,00
M9780 5.50 MRF559 1.76 PT3194 20,00 sp1o30-2 12,00
MaB27 11,00 MRF587 11..00 PT3195 20.00 SD1040 5.00
MIOB4H 35.00 MRF605 20.00 PT3537 7.80 SD1040-2 20.00
M9850 13.50 MRFG18 25.00 PT4166E 20.00 SD1040-4 10.00
M8851 20,00 MRF626 12,00 PT4176D 25,00 SD1040=6 5.00
MIB&( B.25 MRF628 B.65 PT41868 5.00 SD1043 12.00
M9887 2 .80 MRF629 3 .45 PT4209 25.00 SD1D43-1 10.00
M9908 6.95 MERFG641 25..30 PT4209C/ 5645 25.00 SD1045 ¥, P
M9965 12.00 MRFG44 27 .60 PT4556 24,60 SD1049-1 2.00
MM1500 25.00 MRFb646 29.90 PT4570 758 SDb1053 & . 00
MM1550 10.00 MRFG48 33.35 PT4577 20.00 SDIOST 10.00
MM1552 50. 00 MRF816 15.00 PT4590 5.00 SD1065 ad D
MM1553 50,00 MRF823 20,00 PT4612 20.00 spl068 15.00
MM1607 B.45 MRF846 44,85 PT4628 20.00 Spl1074~2 18,00
MMIGl4 10,00 MRFB892 35.50 PT4640 20.00 SDI074=4 28,00
MM1810 15,00 MRF894 46.00 PT4642 20.00  SD1074=5 28.00
MM1810 15.00 MRF901 3 Lead 1.00 PT5632 4.70  8SDlO76 18,50
MM1943 1.80 MRF901 4 Lead 2,00 PTS5749 25.00 sp1077 4 .00
MM2608 5.00 MRF902/2N6603JAN 15.00 PT6612 25.00 SDI077-4 4.00
MM3375A 17.10 MRFO902B 18.40 PT6H619 20,00 SD1077=6 4,00
MM4 429 10.00 MRFG(04 2,30 PT6/708 25,00 SD1078=6 24,00
MMB000 o) MRF905 | PT6H709 25,00 SDIOBO-T 7.50
MMB006 2 s:30 MRF911 e T ¢ PTH720 25.00 Shl080-8 6. 00
MMBO11 25.00 MRF965 2,55 PT8510 15.00 spio80-~-9 3.00
MPSU31 1.01 MRF966 3.55 PT8524 25,00 Spn10o84 8.00
MRAZ2023-1.5 42 .50 MRF 1 000MA 5 {7 i PTE&09 25,00 SD1087 15.00
MRF134 10,50 MRF1004M 31.05 PT8633 25.00  sploss 22.00
MRF136 16,00 MRF2001 41,74 PT8639 25,00  sSb108B-8 22.00
MEF171 35.00 MRF2005 54.97 PTB6H59 25.00 SD1089-5 15,00
MRFZ208 11.50 MRFS5176 24 .00 PTE6/9 25,00 SD1090 15.00
MRF212 16.10 MRFBO04 210 PT8708 20.00 sp1094 15,00
MRF221 10.00 MSC1720-12 225.00 PTE709 20.00 SD1095 15,00
MRF223 13.00 MSC1821-3 125,00 PTET27 29,00 Spl1098-1 30,00
MRF224 13.50 MSC1B821-10 225.00 PT8731 25,00 SD1100 5.00
MRF227 3.45 MSC2001 30,00 PTB742 149,10 sD1109 18.00
MRF230 2.00 MSC2010 93.00 PT&787 25,00 SD1115-2 7.50
MRF231 10.00 M5C2223-10 245,00 PT8828 25,00 SDI115-3 7.50
MRF232 12.07 MSC21302 FOR PT9700 25,00 SD1115=7 2.10
MRF237 3l MSC3000 35.00 PTS9702 25.00 ED1116 5.00
MEF238 13.80 MSc3001 38.00 PTA783 16,50 +s8p11138 22.00
MRF239 17.25  MSC7i2002 POR PT9784 32.70 spIl19 5,00
MRF245 35.85 MSC73001 POR PT2790 26,00 SD1124 50,00
MRF247 11.00 MSCE0064 315,00 PT31083 20.00 sSpli3z2-1 15,00
MRF304 36.00 MSC80091 10,00 ET31962 20.00 Shl132-4 12.00
MRF306 50,00  MsSC80099 3.00 PTXA680 20.00 SD1133 9.50
MRF313 11,15 MSC80593 POR RE3754 25,00 ep1133<1 10.00
MRF314 29,21 MSC80758 POR RE3789 25.00 SD1134~1 2.50
MRF315 28.80 MSC82001 33.00 RFE35 16.00 SD1134=4 12.00
MREF316 55.43  MSC82014 33.00 RF85 17.50 SD1134-17 12,00
MRF317 63.94  MSC82020M 130.00 RF110 21.00 SD1135 10.25
MREF412 18,00 MSC82030 33.00 §50-12 23,80 SD1135-3 12,00
MRF420 20.12  MSC83001 40,00 33006 15.00 SD1136 12, 50
MRF421 25.00 MSC83003 82.00 53007 10.00 SD1136=2 12.50
MRF422 38.00 MSC83005 70.00 53031 22.00 SD1143-1 10,00
MRF427 17.25 MSCB83026 POR SCA3522 5.00 SD1143~3 1 700
MRF428 63.00 MSC83303 POR SCA3523 5.00 SD1144 4.00
MRF433 12.07  MSC84900 60,00 SD345 5.00 SD1145=5 15,00
MRF449 [A 12,65 MT4150 14,40 SD445 5.00 SD1146 15,00
MRF450/A 14,37 MT5126 25,00 SD1004 15.00 SD1147 15,00
MEF452 /A 17,00 MI5596(2N) 99,00 SD1007 15.00 SD1188 10.00
MRF453/A 18.40 MTIS768(2N) 95,00 SD1007-2 15,00 SD1189 24,00
MRF454 /A 20,12 MT8762 25.00 SD1O0V-=4 15.00 SD1200 1.50
MRF455 /A 16.00 NE0O2136 2.00 SD1007-5 15.00 SD1201-2 15.00
TO" Fl"ee Nummr “All parts may be new or

surplus, and parts may be
substituted with comparable parts
if we are out of stock of an Item."

For information call: (602) 242-3037

800-528-0180
(For orders only)

cMH z electroncs

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF Transistors (continued)

SD1202 §10.00  SBIIO4-8 § 2.50 SD1431=2 §15.00  SRFI&I7 $30.00 SDIZLANIZ 29,00  SDIAIO-8 21.00 £D1 4341 Al.00 SEFI9LT 1500
mllila-a &, 93 SDLECG 3.00 3 0. 00 SEFIL3] 40.00 3Ipidel 15.00 3 E 5 o 18,00 505398 L0, o0 SEFIS18 15, 08
5B1212-11 k%5 SOLXOT 3.00 EplasT-4 14,00 SEFI83E £0.00 3SDI28) |5.00 SDIS1E 8. 00 L Y i ) [}0, 00 SEFZ919 14.00
SDl2iI=-1% . %3 il 3. O Dl ad .1 0. 00 SRFI053-3 SO 00 Ehiler-1 1% 00 soiiIr=-7 14 . 0D £01 %44 2 D0 EFIWTIPF %0, 00
Sl 214=7 L §BENLL i.00 S04 Y- &8, 00 TEFI0A2 50.00 SEIINT 16,95 Enl42E 14,00 E515%4% 13, 00 5 54006 15.00
Solale=11 >, 00 IRILY B.00 DI&T] 15. 0 SEFZIAT il. iDi3I)1=1 10,55 SDI&ZE— &OAL i2.00 RS T 545,00 it ) 1%, 00
i1l 12,00 SD131% i 50 Shlave 21 .00 SRFZIZS 13.00 SDI1YT2=1 10.%% IDI&FS-] 1%, 00 D1l 5. o0 TATLES 15,00
EE1Z -4 1 5. 00 £ 34 5= 5.00 sDiaS0 53,00 ERFIIE4 15.00 SDi271-4 10,95 SDI429-3 ik, %0 E015Th=1 E.9% TAESSY 1%, 00
BDIZLw-3 | %.00 $DIMAT-1 i.00 S0 Al i.50 SEFI285 ioG.00 #DL27E 1373 FDIAT9=5 i%,00 SDisTY £.95 TAESS] i %, 00
Lol 2 Iv-8 i 5.00 £D) 341 1.% LI TR .50 SEFZ281 .00 sShiZie-i i3.75 5SOI430 17,00 ETA%ST 7%.00 TAESE] 15,00
ahl220 B, 00 50133 2,30 O ABA- 1.5 SEF2371 13.00 SDIIT9-3 13:. 715 Siviad-2 &, o L T ] 5. D0 TASS5E] 1%.00
BBl F30=| 5. %0 ENIITS 7.50 N ABL=] i.%0 ERFIIAT 50.00 SDI2Ie-1 1 §.DD SDI&EYA I8, 0D €1 unl-45 1 5. 00 TARSEL 1%, 50
5D1110~% 8.0l EDIFT5—8 7. 50 EDiabE £2.83 SEFZ356 8. 00 SD13TH-1 16.00 Shi&36-5 18,00 SLS01-173 15,00 TAEESS 1%5.00
SDi2X1-8 1%.00 SDEITS 15.00 ihisBE=1 8. 0 SEFIFTR I&.00 SD1281=-2 &.00 ChOlL3L-5§ J8.00 SNTIIE 500 TIS1BEN 3.35%
i ek o ] | 7. 30 S0 ¥80-1 i.00 SDIARE-T 27.0D SRF2572 i5.00 ShiR) Lo oo SHls3E b, 0O ERF112 15,00 ™ilz 7.50
SDiTds=10 18, D S0 3601 J o O ADl4BB-8 8. 00 SEFISAL LO.0f0 SDIIE)=1 0. &0 sDlasl 56.00 SAFINS 50, 00 TFIDIG 4.00
shlils 18, 00 501 380-7 1.00 SD1a¥e=-1 &, ICsD) SRFEFIT 4300 ShIIA%Y=-13 10,00 £D14&&2 1500 EHFTS0 3. 00 Trio2a 15,00
SNl %1 1%.00 Shit&hs 41 .00 SD1511H3 'S . 0 SRFIT4] 0.0 SDlisl-& 10.00 EDl&ki i =] SEF A9 20.00 TRE3 b
ED1229=7 10.93 Shlsns 5.00 D1 50=-2 18,040 SRF2T4T &0.00 E£0O1289=] 1%5.00 SD1&dbé—H .23 CRFRETED 2.%0 IX¥F2I01 P 450, D0
SD1IT8=1h& 10,95 Shl &0y 8. O S0l %2d-& 33.040 SRFITETH &0.00 SHII0-4& 15%.00 Shl&4e-9 p 1 L SEFIESE i5.00 VZiz-3 4,00
sShidla & , 00 Ghl&1D 18.0G0 SD1528=1 & . I0KD SRF2E2] 1500 SDIIGO=T 15.00 S0 446 &0 SEFI00S %000 VEI0IE 20, 0D
SD12&0=8 15,00 SD1410=3 21,00 501 528=1 ¥4 . 1040 SEFZE22f inbeid 15.%0 &nl30o 1.25 SD1450=] a8,.00 ENFIOLA .00 VLl5 2,00
Shliad=1 14,00 SD1&10=6 21,00 S01530=2 38 .00 SRFZRST iD. 00 EDl301=T J.00 S5D145] 15.00 SHF10T& 50. 00

Relays

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch.

$8.99 or 2 For $15.99 or 10 For 560.00

$7.99 or 2 For $13.99 or 10 For 550.00

COAXIAL RELAY SWITCHES SPDT

" Amphenol FXR FXR
i Part # 316-10102-8 Part # 300-11182 Part # 300-11173
Ap 0L S 115Vac Type BNC DC to 3 GHez. 120Vac Type BNC DC to 4 GHz. 120Vac Type BNC Same
FSN 5985-543-1225 FSN 5985-543-1850
$29,99 $39.99 $39.99

TERME: DOMESTIC: Prapaid, C.0.0. or Credit Card

FORENGN Prapalid only, US. Funds, Money Ordar, or Cashiar's Chack Only
C.0.0." Accaptable by telaphone or mail. Payment from customss will be by Cash, Ordar, or Cashiar's Check, We are sorry  POSTAGE: Minimum shipping and handling in the U.S., Canada, and Mexico is $3.00 for ground ship-
but we cannot personal checks for COD's C.O.0.'s are shippsd by air only and thru United Parcel Seevice. ments, all other countries is $5.50. Air rat:g are avallable at the time of your order. All foreign urﬁ;f
COMFIRMING ORDERS: We would prafer that confirming orders not be dent aftar a Iskuphane order has been placed. It company El'm‘;!' Include 25% of the ordered amount for shipping and handling. C.O.0.'s are shipped Al

nocassilaleg @ conliiming Ofte, Dledse mark FIRMING™ boldly on Ihe order | prodiems of duplicate shipments oc-
e to @n order which 4 nol properly markad, the custormes will be heid eeponaibie lor any charges incurmed. plus & 15%

restoch charge on the returhed parts PREPAID ORDERS: Orders mus! be accompanied by a chack

CREDIT CARDS: W ars now accepting MASTERCARD. VISA. AND AMERICAN EXPRESS PRICES: Prices are subject to change without notice

DATA SHEETE: Whan we hawe dala Sheefs in StOCR on Oevices we will SupQfy [hem wilh the Orier _

DEPECTIVE MATERSALS: AN chaims for Gufecitve mabarials et b mads within 30 DAYS siter scalpt of i puscal. Al clalns PURCHASE ORDERS: We accept purchase orders only when they are accompanied by a check

ot e LNepCang INe MercrancEse I e 24T 8816 of SeNGng
hmmwﬂrmq“#:hnm;mmwhmhm‘:;mm cuatomear will be heid responsiblea for all lees incurred and willi be charged a
st in any way All fetum Berma must e Dacked properly of It will voud 8l arTAADaS. e OO0 N0 ESsume responselty for shis  CHARGE with the remainder in CREDIT ONLY. The following mus! accompany any retum; A

plig S Batgiing Chanye o our inwoice, return authorization number which must be obtained tnﬂiminutr-rr—-cmn

back. Retumns must be done within 10 DAYS of receipt of parced. ion numbers can

; Tl tubhd | L out of sioch of A .
e T B I e Sacacrier e Itam. Chor noryal Shipping method s UPS o US.  be obiained by calling (502) 242-8916 or notifying us by post card. Return authorizations will not be

ot ingiute The Suliaiive matadel s teuting B oDy Ol o e, A T e e a o positars  RESTOCK CHARGES: If parts are returned to MHZ ELECTRONICS, INC. due to customer error, the
15% ﬂ!EETﬁJ;Lr

My o SR of The emight of the pacsage Test Equipment is shepped onfy by & and s collect onisss oo oiven oul on our BOD

ATETTT Y T PR BN D el

FOREIGN DRDERS: Al formg orers be prepeid with a Caskeers Check, of Money Croer made oot in US FUNDS Oy SALES TAX: ARIZONA residents must add 6% sales tax, unless a si ARIZOMA resals tax carc
mnmmcu‘nnum“?wmhmuminmu-n:-ﬂww is currently on file with us. All orders placed by persons outside of but deliverad 1o per-
IFOrmEtnn o SvlAiee 00 MOl sons in ars subjact to the 6% sales tax

SRS SRntoy S TV S5 A5 50 500 U5 Suiiiys EI0am 0 W00 . SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 DAYS of

IMBURANCE: Pisase include 25¢ for sach addifional $100.00 over $100.00, UPS ONLY ANl inswred packages A shipped thvs UPS  receipl of parcel. Claims musl include a copy of our invoics, along with a return authorization
only i you wish 10 have it shipoed Thyough The post office Mere i & B5 00 fes which is aodtional to the Shingeng, handling &ng n mmm:h:mhnuht:hudhrm-:ﬂngmﬂm#umumwﬂilﬁtpml card. Authoriza-

. tmmumwﬂmw.mmmmthmw ﬂﬁ:rr:mnmpmprlr
OPEN ACCOUNTS: We regrof — R — packed make sure to contact carrier $0 thal they can coma out package belore
- pEpas o it Is réturned to us. Customers which do notl notity us within this time period will ba held responsible

ORDER FORME: Mew orer formas e included with sach order lor your conwenience. ASditional order forms am avaltable of  §or 1he antire order as we will consider the order complete.

reguest
. resnrve | any ltem with a of equal or bl OUR B0O NUMBER IS STRICTLY FOR ORDERS ONLY (800 528-0180. INFORMATION CALLS ARE
:lpumll}nr;:.un. the right to substitute or replace any par compara TAKEN ON (802) 2428916 of (802) 242 >

e For information call: (602) 242-3037

“All parts may be new or Toll FI"I'I Nlll'l'lb.l'
lus, and parts may be
elect I'OILI CH i::r:gt L:jjtedaﬁ ith EI;"DH':PEIEJJIELEH? 800-528-0180
2111 W. CAMELBACK ROAD if we are out of stock of an item. (For nrdcu'nnlyl
PHOENIX, ARIZONA 85015 PRICES SUBJECT TO CHANGE WITHOUT NOTICE

“When You Buy, Say 73" " 73 for Radio Amateurs = April, 1985 79



THE FIRST NAME IN
ELEGTRONIC TEST GEAR

AALIILI LTI

rifurpassed guality 8t an unbestiatde price, the Hamsey ostio- Tree Py 60D 1 8 Cull tene bk :-e-a_-t—: SR Wi I enCiuoEs 3 Bl 7
5-I.'. JpE COmaarey |1 10 othears E[:g,hr-';l MNLMGrsgs Mo FE&TI_.'h-: i huce $39995* t=gral deiny line D porrm | e wimaag Qo Mg weEry SOt rriE Tl O P tim § 99 95 *

i component leating circuit for resistor, capacilor, digital Circuil and Gy wlvelorms Otrer features mClude. varahie trgger Roolt ® 20 cair-

diode teating ® TV yideo sync liller & wide bandwidth & high sensi- *'lﬁiili-'l' ook on Ran Ssng SRl FRAS Shoth : s trberhn ot n s ey Li“ an f"f_"E","":f _ #-lllﬂ'rhnﬂnn
tivity ® inlernad graticule ® frond panel trace rotator * 7 axrs ® high ;T,, 1::“- - - .r.‘,J|L. :'. F:E..ﬁ“ r H‘“ 5 ol # s I'—-- 2 VB

* . . - B e a 1- el gl |V e ¥ L i 5 | i ;
gansitinty L« Mode * rpguisteld powes Supply ® Dol calibrator erow ol CH1 ard Cr safors fepidyes o f.i"-"-l':f i ——

® rock solid WGEMINY . ySA—Add $10.00 per unit for postage, overssas orders svaey OUTpud & SUTC TOCuS & Mg Saey

* LA —Add ST000 per onil tor posisge. Overass OrOenE
add 15% of total order fof Insured Surface Mall

sdd 15% of totel order bor insured Swerlece Ml

RAMSEY D-1100
umn MULTITESTER

ompact and reliable, deuigned 10
,ur.l ca8 A wide vanety ol aguipmeanl
| Features include ® mirror BAack

‘ scale ® gouble-jeweled precision
-
=

NEW RAMSEY 1200
VOM MULTITESTER

Check tramuisions, diodes and
LEDs with this professional gualily
meter. Other features include
decCibel scale * JOK voll metenng
gystem ® 3%" mirrored scale *
polardy swilch * 20 measuring
ranges * salely probes & high
impact plastic case

$2 495 test leads and

ballery Included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea-
surameants at an amazmgly low
cost * in-lineé color coded pusn
buttons, speeds range selection

* ah= pisshic tilt stand * recessed
inpuf jacks & gverload prolection
on all ranges ® 3'% digit LCD dia-
play wilh autg zero, 8ulo polarily
& low BAT. indicatar

$4 995 test leads and

battery included

moving coll ®* double overioad pro-
tection * an ideal low cost unit for

ineE Daginnar or a5 8 spare back-up
11l

.ny |
o ¢ $1 995 test leads and
-

baltery included

CT-%0F PHEQUERCY COUNTTR

B THR AL AP
-

CT-70 7 DIGIT 525 MHz CT-90 9 DIGIT 600 MHz CT-125 9 DIGIT 1.2 GHz CT-50 8 DIGIT 600 MHz
COUNTER COUNTER COUNTER COUNTER

Lab quality sl a breakthraugh price. Features The mosl versatile Ior less than $300. Features 3 A B digit counter thal will oulperform units cosl- A varsatile lab bench counter with oplional
® 3 Irequency ranges sach with pre amp * dual seleciable gate iimes = 9 digits ® gale (ndicator ing hundreds more ® gate Indicator ® 24mV (@ receive frequancy adapter, which lums the CT-
geleciable gole times ® gate Betivily indicatos ® display hold ® 25mV @ 150 MHz typical sen- 150 MHz typical sensitivity ® 8 digit display 30 into a digiial readout for most any receiver
® B0mV @ 150 MMz typical senmilivily ® wide sitivity ® 10 MHz timebase for WWV calibration ® | ppm pccuracy ® display hold ® dusl inpuls * 25 mV @ 150 MHz typical sensitivity ® 8 digit
frequency range & 1 ppm accuracy * 1 ppm accuracy wilh preaamps display ® 1 ppm accuracy
$1 1 995 wired includes $1 4995 wired includes I 31 6995 wired Includes I 51 6995

AC adapler AC adaplor AC adapler wired
CT-70 kit £99.95 CT-890 kil ... ciessess F120.05 BP-4 nicad pack ... B985 CT-50 kif ... $139.65
BP-4 nicad pack .95 OV-10.1 PPM oven limebass | 59.95 AA-1 receiver &dﬂnter kit... 14.95

BP- -l nicad pack 8.85

Eraal AL RANT FEY PR AT BV IF R

DM-700 DIGITAL MULTIMETER | PS-2 AUDIO MULTIPLIER PR-2 COUNTER PREAMP PS-1B 600 MHz PRESCALER

Professional Guality &1 & RoDDyRL pirce Fea The PS-2 s handy for high resoluton audo The FR-Z & doal Tor measuring weak s:gnals Exiends the range of your present counter 10
tures inclugs M giflerend ranogss and 5 tun resciuticn messurements, multiphes UP in fre- trom 10 to 1,000 MHz * Nat 25 db gain * BNC 600 Mz » 2 stage preamp * Sivide by 30 cir-
Lons o 3 'dl:;uF ¢ inch LED disptay = auto quency * great for PL lone measurements conneciors * great for shitting AF * ideal cCuttry ® sensitivity: 2omV @& 150 MHz * BNC
Taltic mal placermen! * sulomatbic polanty = multyplies by 10 or 100 = 0.07 iz resolution & recerver/ TV preamp CONNECIONs ® drves any countes

built-n sagnal preamp’ condrhoner
ed des
FOU kit $99.95 , wired

"-.H'-' 1 probe 3= 95 PS5

$4495 wired inciudes 55995 wired includes

AC sdapler AL adapier
PR-2 it $34 95 F518 ki R

=l VG e

CmeEa— TEAMS: « salisiaction guaranteed » examine lor 1ﬂ gays --'"”:'-'-a-'c*- return in
ACCESSORIES FOR RAMSEY COUNTERS e S wiginal erm fo refund = X4 5 o shipping 20d iasorance 18 3 maximum o
Telescopic whip antenna—BNC plug .. § 8.95 ' eas add 1a : '

High impedance probe, light loading ... 16.95 PHOHE OHDERS CALL ' = sm'n s : H < '”-""" Sents 2dd /%

15 @ | year parts & labor warraaty on

Low pass probe, audio use s 16.95 o T Ty . S R
Direct probe, general purpose use . . . .. 13.95 7]6-536-3950 ______ RAMSEY ELECTRONICS, INC.
Tilt bail, for CT-70, 90, 125 . PRy TELEX 466735 RAMSEYCl | =i i 2579 Baird Rd.

Penfield, N.Y. 14626
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TUBES

Il andIC’s
| FAST DELIVERY
LOWEST PRICES

call Toll Free (800) 221-5802

In-depth Inventory - Industrial & Receiving Tubes

Here are & dosen examples

3-400Z S$85.00| MRF455 $19.95
3-500Z 85.00| M2057 15.00
4CX2508 60.00| s72A 24.00
572B 93.00| ax150A 35.00
811A 12.00 | 6DJ8 2.75
813 35.00 | 6550A 1.50
61468 1.75| 8072 95.00
6360 5.75 | 8121 95.00
68838 150 | 8874 215.00
7360 1295 | 8877 520.00
8122 110.00 | 807 6.75
MRF454/A1995 | 8950 11.50

Major Manulacturers Factary Boxed and Full line of
Sylvania ECG Replacement Semiconductors

EHE= > ReM @) s

Minimum order 52500 Rllow §3 UPS charge

TRANSLETERONIC INC.

Box S, 1365 39th Street, Brooklyn, NY 11218
Tel. T18-633-2800/Walts Line 800-221-5802
FAX # (718) 633-4375

B2 Kantronics UTU e

UNIVERSAL TERMINAL UNI

ATTENTION

Foreign Computer Stores/
Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of
microcomputer information
that CW/Peterborough pro-

vides.

Provide vour audience with || COAX RELAYS
the magazine they need and | CX-800N 1984-85
make money at the same time. Max Input Pwr. 800 W at 500 MHz
For details on selling 80 USWF_! < 1.15 at 1500 MHz CATALOG
Isolation > 40 db at 500 MHz 50¢

MICRO. inCider, HOT CoCo Impedance 50 ohm Type N connectors
and RUN contact:

3 CX 120 P
ﬁ}_-_,‘,h: Max Input Pwr 150 W at 500 MHz

SANDRA JOSEPH | | ﬁ\{ VSWR < 1.12 at 2500 MHz

Isolation > 40 db at 500 MHz
WORLD WIDE MEDIA Impedance 50 ohm PC Board Mounting
386 PARK AVE., SOUTH connection to RG58/U

MODEL CX-120P Simllar type (CX 120A) available for direct
NEW YORK, NY 10016 =, .
‘ ﬂ \ RADIOKIT

PHONE (212) 686-1520 TOROID - S aata
TELEX—620430 F5681-H 24" 0D x900 - e
popular for broad band balun (Inc. 1680 m) and RFI telex BBTES7
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Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

APRIL IS DX MONTH

April provides plenty of excitement to
the deserving DXer. Although the sun-
spots and propagation have not provided
the thrills of previous years, there is still
enough DX on the bands 1o keep all but
the 250 + country types glued to their ra-
dios. And even the diehard DXer will want
to join in this month's activities,

Clipperton

Starting off the DX month of April is a
major DXpedition to Clipperton Island, in
the Pacific. Clipperton DXpeditions are
few and far between, so don't miss this
chance to put one of the rarer amateur-ra-
dio countries “in the log."

Clipperton Island (FO®) currently sits in
the 20th spot on The DX Builetin's annual
survey of most-wanted countries. Clipper-
ton has moved steadily up that list since
the last amateurradio signals were heard
from the isolated island in 1978.

The istand itself is a tiny atoll due south
of Monument Valley, Arizona, off the Mex-
ican coast. The atoll is officially part of
French Polynesia, although it lies fully
2500 miles from the nearest inhabited is-
land in that country. The atoll is so flal
that the DXpedition needs good naviga-
tion simply to locate the spot.

Clipperton sits about 800 miles from
Acapuico, Mexico, and It is from Mexico
that the 18 or more operators will depart
for Clipperton in late March. The DXpedi-
tioners expect to arrive on April 3, and stay
about 7-8 days. As with any expedition of
this magnitude, there is always the
chance of unforeseen delays.

In fact, this same group attempted to
get to Clipperton last year. Their chartered
ship falled to arrive in Mexico, leaving the
operators stranded. This year the group
has arranged for more reliable transporta-
tion, in the form of a 115' sport-fishing
boat. The boat and crew have been to Clip-
perton praviously, a real plus on this trip.

This additional reliability is not without
its price, and this Clipperton DXpedition
will cost more than $50,000. Needless to
say, any financial contribution individual
DXers and DX clubs can make toward this
trip will be greatly appreciated, Any contri-
butions should be sent to the major spon-
sor of the trip, the Northern California DX
Foundation, c/o Rusty Epps WBOAT, 948
H Kiely Boulevard, Santa Clara CA 95051.

Clipperton's location should mean good
radio propagation into the United States.
Sitting directly south of the western US
and surrounded by water, Clipperton is a
fine radio location. its scarcity on the ra-
dic bands stems from the reluctance of
the French officials to grant landing per-
mission to all but the best-aquipped DXpe-
ditioners. Way back in the 50s, a couple of
hams, including WaDX, former president of
the ARRL, got stranded on Clipperton dur-
ing their attempt to activate the rare radio
location. The Coast Guard and others
were called in to rescue the hams. Since
then, Clipperion sees amateur-radio activ-
ity only once every few years, as demand
bullds until a dedicated group of amateurs
puts together the detalled plans neces-
sary for a successful, and sale, trip to the
Island. (A similar situation occurred on pri-
vately owned Paimyra Island a few years

ago, and the owners have been very reluc-
tant to have hams visit the Island since.
Not to mention the pirates, but that is an-
other storyl)

Let’s all hope that nothing stands in the
way of a highly successful, and safe, 1985
Clipperton DXpedition. And be sure to
check your antenna and rig befora the be-
ginning of April, because if you miss Clip-
perton this time, it will be many years
before your next chance. (Thanks to Clip-
perton DXpeditioner Kip Edwards WBSZN
for his assistance.)

international DX Convention

Do you want to hear the Clipperion
story firsthand, from the operators them-
selves? Join your loyal DX editor and
many hundreds of DXers from around the
world at the International DX Convention,
April 19-21, at the Fresno [CA) Center
Plaza Holiday Inn.

This convention Is one of the highlights
of the DX year and Is the largest such an-
nual DX convention. In addition to hun-
dreds of west-coast DXers, many other
amateurs from around the country and
around the world converge on central Cal-
ifornia each April. Forced out of its former
home in Visalla (where the heck is Visa-
lia?) by its rapidly growing size, the Inter-
national DX Convention features DX News,
forums, presentations, and the usual bar-
room bragging sessions. See you there!

Dayton Hamvention

As if that wasn't enough for one month,
April also features the Dayton Hamven-
tion. More DXers get together at Dayton,
Ohio, than at any other single event. And
éven then DXers can get lost in the crowd,
as over 20,000 hams gather for the spring
ritual that is “Dayton.” You can bet mem-
bers of the Clipperton gang will be there,
as well as many other DX notables. The
sign-in sheets at the many DX-ariented
open houses around Dayton often read
like Who's Who in DX,

The Dayton flea market is always good
for a pair of tired feet, even if none of the
assorted boal anchors, surplus compo-
nents, or just plain junk calches your eye.
And the commercial exhibits feature the

latest in everything—an equipment junk-
le's delight. Doctor DX™ was first seen at

COWW DX CONTEST - CALIFORNIA-NEVADA

Dayton, and many amateur-radioc manu-
facturers debul new products in the over-
crowded exhibit area.

If you haven't made your Dayton plans
already, there’s still time to do so before
the gates open on April 26. Contact the
Hamvention at Box 44, Dayton OH 45401,
and check with the housing organizers at
Box 1288, Dayton OH 45402, The DX clubs’
hospitality suites are where the action |s
in the evenings. Check out the Kansas
City DX Club's annual blast. (Now there's
a DX club that knows how to mix DX with
having a good time!) Another one to catch
is the Southeastern DX Club's suite. Try
Room 325 at Stouffer's. (The Southeastern
DX Ciub will be promoting their DXPO in
Atlanta this September 27-29. Save the
dates.)

THE TERMINATOR IS COMING

Looking for something to brag about at
the DX gathering? Tired of working Clip-
perton again? Try the “terminator.” Nei
ther the Grim Reaper nor the little whatsit
at the end of your coax, the terminator is
the imaginary line between sunlight and
darkness: twilight. Right at sunrise and
sunset, radio propagation often improves
dramatically. In these days of less-than-
ideal sunspots, every little advantage
helps, so perhaps it's time you started
working with the terminator,

The terminator, or gray line, passes your
station twice each day, at sunrise and at
sunsetl. Let’s look at what happens to the
lonosphere overhead at local sunset. The
ionization caused by the sun's radiation
gathers in several layers during the day.
The highest of the layers useful for ama-
teur-radio DX communication is the F-
layer. Most long-haul DX Is via refraction
within the F-layer. This layer tends to dis-
sipate soon alter local sunset, however,
and the higher-frequency bands close
down for the night.

A lower layer of the ionosphere which
atfects radio propagation is the D-layer.
This layer actually absorbs much of the ra-
dio signal and helps short-range commu-
nication at the expense of long-haul DX.

However, at sunset, the D-layer quickly
falls apart, more quickly than the F-layer.
For a short period of time, right around lo-
cal sunset, you have good long-haul com-
munications, without the weak signals
and absorption found during the middle of
the day. A somewhat similar process, in
reverse, gives good signals at sunrise, too.

In addition to this enhanced propaga-
tion, other, poorly understood, things hap-
pen to radio signals around sunset (and

KI-EDGE !

|- Hinan i
. i v

|ﬂ!|i|!_fﬂ||'!ﬂ*.:!:r--.. -

»
||II|.:|.III
al. Ii:'-_|
& i ¥ 14
4l i Bl
. ) P r

Fig. 1. The Ki-Edge, terminator, or gray-line, Indicator.
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sunrise). The terminator seems 1o “duct”

signals iong distances, without losing
strength. The combination of these
changes in the ionosphere Is often super
propagation, for a few minutes.

The improvement over “normal” propa-
gation can be incredible! Signals can
come up 40-80 dB in seconds and fade
Just as fast, But during that short time,
Wow! What DX!

It's easy to take advantage of the termi-
nator—just be on your radio at local sun-
rise and sunsel. Your local newspaper
probabily has the sunrise and sunset times
for your hometown. Tune around the
bands starting about a half hour before
the termination. This will give you a feel-
ing for what is on the band and how strong
the signals are. Then you'll be able 1o tell
when the enhanced propagation starts. It
doesn’t make much difference what band
you choose; all benefit from the termina-
tor or gray line. Try different bands on dif-
ferent days, or switch (quickly) from one to
another. When you hear signal strengths
begin to increase, start calling CQ or call
some DX station in a pileup. And keep
your logbook handy!

The terminator effect varies with your
latitude, or distance from the equator. For
once in amateur radio, those in the higher
latitudes get a break: The gray line lasts
much longer the farther from the equator
your station is located. This is caused by
the angle the sun makes against the hori-
Zon as it sets. Near the equator, the sun
sels straight down. Anyone who has ever
visited tropical countries cannot help but
notice how quickly the day tums into-
night. Up in the higher latitudes, however,
twilight drags on for hours, (Above the
Arctic Circle, it can last for days!)

So DXers In Florida, southarn Califor-
nia, and Texas won't gain as much from
the benefits of the terminator as those
DXers brave enough to endure the wilds of
the north country: New England, the Pa-
cific Northwest, and W9M. In fact, those
of us unfortunate enough to live in the Ca-
ribbean get only minimal gains from the
terminator.

At the higher latitudes, the gray-line ef-
fect lasts much longer than at latitudes
nearer the equator, but the effect |s less
obvious. In the tropics, the gray line pro-
vides only fleeting moments of great DX,
but those moments are well worth the ef-
fort to get out of bed early.

Case in point: | was up we!l before dawn
at my home in Montserrat, in the West In-
dies. The local weather net convened soon
after sunrise, and | was all tuned up on 75
meters. (When you live in the hurricane
belt and own radio antennas, you spend a
fot of time monitoring the weather!) The
amplifier was off; no need for power to
talk to the locals, Way in the background |
could just hear H44DX, from the Solomon
Islands, running W6s. Sunrise ap-
proached.

Suddenly H44DX's signal strength be-
gan to build. S2, S4, S8, over S9! on 75 me-
ters! Even without the ampilifier, | tossed
my call into the pileup. Back he came,
“VP2ML, this is H44D)X, Boy are you loud!
What are you running?"’ Almost as fast as
| apologized for running 100 Watts into a
low dipole, the signal strengths began to
ebb. H44DX taded away into the noise. As
soon as | signed, KV4FZ, amplifier fan
noise in the background, with a huge 75
meter vertical ground plane sticking into
the Caribbean, jumped on the {
and called H44DX. He called and called.
Nothing. H44DX had disappeared com-
pletely.

I don't get many chances to beat out
Herb KV4FZ on 75 meters, but thanks to
the terminator, | have Solomons con-
firmed on 75 before he does.

Those at higher latitudes won't have as
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dramatic a difference, but the differance
will be real, nevertheless. The terminator
can give you that extra edge you need to
make contacts when others can't.

The terminator works both ways. Mol
only do you enjoy enhanced radio propa-
gation al local sunrise and sunset, but so,
too, does the DX station. His signal
strength will increase at your location
when it is sunrisé or sunset at his QTH.
This means you can take advantage of the
terminator regardiess of local time.

The trick is to know the sunrise and sun-
se! times al various places amound the
world. Your local newspaper will not list
terminator times of Moscow, for example.
Two relatively inexpensive ways to deter-
mine when the sun will rfise or set at any
place in the world are the DX Edge and the
Kil-Edge. (The first is a registered trade-
mark ol Xantec, Inc., the latter is copy-
righted by K1Kl.)

Both of these DX aids graphically depict
the sunlit and dark portions of the earth,
at various times of the day, at various days

of the year. By setting the DX Edge for the
correct time/date, or looking at the current
Kl-Edge, the DXer can see exactly where
the terminator falls—what countries lie
along that line of enhanced radio propa-
gation.

Both DX aids are reasonably priced,;
less than $20 will cover the costs. The DX
Edge includes a map of the world and a
series of overlays for each month. You set
the cumrent UTC time with the correct
month, and presto!, thera's the terminator
line. The Ki-Edge Is specific for each loca-
tion and month and benefits contesters
more than DXers, but a complete set of
the entire year is still cheap. And the Ki-
Edge features a Great Circle projection
centered at or near your QTH, much more
familiar to hams than the Mercator map o
the DX Edge. For more information on
these DX operating aids, send a self-ad-
dressed, stamped envelope to: the DX
Edge, PO Box 834, Madison Square Stn,,
MNew York NY 10159, or KI-Edge, PO Box
62, Unlonville CT 06085.

No matter which DX aid you use, the re-

sults are the same. You look at which
countries will fall under the terminator
when you are on the air, Either send a di-
rectional CQ or listen specitically for sta-
tions about to pass under the terminator.
You can compare two consacutive hours
on the Kl-Edge, or move the appropriate
overlay to the next hour with the DX Edge,
to see the direction of movement of the
sunrise or sunset line.

Does it work? In a word, yes. You have a
better chance of contacting a station
when the terminator passes that station's
location than at any other time. You can
take advantage of the gray-line effect,
even il the other station knows nothing
about the terminator. Just be on an appro-
priate band at the right time, and listen in
the right direction.

How well does this work? From per-
sonal experience, | can testify that follow-
ing the terminator is well worth the DXer's
while. One of my most memorable experi-
ences in DXing was staying up all night to
work Russians on 75 meters, as the dawn
terminator swept across Asla.

Thanks to the organizational efforts of an
actlve German amateur, | spent an anjoy-
able night running Russian stations from
VP2ML, on 3642 kHz. As the sun rose over
each consecutive counltry, the signal
strengths of the stations in thal country
would rise up out of the noise, and | would
work them. Dozens and dozens of stations
from rare Russian countries, all lined up
for their chance at Montserrat on 75. And
all | had to do was stay on frequency and
wait for the propagation boost of the ter-
minator. Hour after hour | worked across
the continent, filling page after page of
the logbook, and giving many Russian sta-
tions their first 75-meter contact with
Montserrat. It was a night well spent.

While you might not be able to dupli-
cate this performance (the FCC frowns on
stateside phone operation on 3642 kHz,
and the US is not quite as rare on the
bands as VP2M), anyone can enjoy the en-
hanced propagation of the gray line. Just
pay attention to the sunrise/sunset times
at the other end as well as your end. And
good DXing!

HEADS IN THE SAND

The other evening, as | was listening to
a repealer, lwo pieces of information
cropped up. The first was a notlice of a
possibie renewal of the attack on 220 MHz
and the second was about the 20-kHz two-
meler repealer spacing which seems 1o be
creeping across the country. Do you know
which of the two elicited the most com-
ment? The two-meter band plan, of
coursae,

The operators on this repeater reflacted
a "head-in-the-sand” attitude which isn’t
uncommaon, but which is hard to under-
stand In this day of Increasing attacks on
our spactrum,

Like It or not, we've been big losers re-
cently. The Federal Communications
Commission has taken 80 MHz of fre-
quency at 2310 MHz, It has proposed tak-
ing away our 5§ MHz at 220, and we're in
danger of losing 1 MHz of the 160-meter
band. Yet, what do most of us talk about?
Two-meter repeater spacing. It's a juxta-
position of priorities which makes us won-
der just how effective we will be at
defending ourselves in the future, it our
hobby Is to have a future.

Let's face it, the old attitude of “I don'l
operate there, so | don't care™ has to be
put on the same shelf with the spark gap.
Anytime there's an altack on our fre.
guency spectrum, we all suffer because
there are many other frequency-hungry ra-
dio services out there literally lusting after
our spectrum. And when these services
see that we don't put up much of a strug-
gle for our spectrum, they assume it's
open season (or will be) on our band
space. Don't think it can't happen be-
cause It already has. And as more and
more bandwidth is needed for information
transfer, we will probably feel more pres-
sure.

This lan't to say we can't defend our-
selves, because we can. We have proved it
in the recent past with the no-code pro-
posal. The outpouring of comments on
this proposal showed that we didn't want
it and the FCC agreed. So, you can't say
we can't have any impact. Yet, looking ob-
lactively at the no-code proposal, we see
that it too is an example of the myopia

E MY GUEST

Guest Editorial by Marc Stern N1BLH

that is prevalent in the Amateur Radio
Service today. Many operators who op-
posed no-code did so because they had
the attitude that “if | had to do it, so
should they.” Others believed it was a fil-
ter to help keep our bands clean. Yet, this
was a shortsighted attitude because once
the issue passed from the scene, the army
ol amateurs crept back into the wood-
work, proud it had defeated this issue.
Amateurs seemed happy they had met
and bested this “ultimate challenge” to
our “rights” and they went back to their
rag-<chews on 75 or 40 CW, oblivious to
changes which were spelled out in various
footnotes to the WARC-79 agreemaent,

Those footnotes spelled out the chal-
lenges we are now facing. But where s the
army of amateurs now? They are still sit-
ting on 75 or 40, talking about nothing in
particular or QRMing DX stations or an-
nouncing to all that this is “their fre-
quency” and everyone else can get off it.

Does this sound like a harsh indictment
of our fraternity? It is, and it's one we de-
serve. When was the iast time you cared
enough to follow up on a pressing Issue
with the FCG? If you're like probably 29
percent of the operators in this country,
the answer is years ago. As long as no one
gores your ox, you don’t care. But let
someaone come along with a new proposal
for changed spacing on two meters and
heaven help them. You get up in arms.
Meanwhile, the other services chip away
at our frequency spectrum and you do
nothing about it.

Granted, we have an organization In
Newington that is representing us in the
halls ol power, but thal one organization
can only do so much, especially in the
face of high-powered lobbyists represent-
ing commercial interests—the very Iinter-
ests that would like to see amateur radio
as extinct as the dinosaur. They would
dearly love to get their hands on all of our
spectrum so they could put it to good
use—as they define good use—making
money out of it. They would like to take
this precious public resource and make us
pay to use it. After all, isn't that what any
resource is for, they ask?

And the FCC, with the new Commis-
sioners appointed in the last few years, is
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backing them up rather than supporting
the amateur community. Why else would
they aven be thinking ol taking away 220
or partl of 1607 The commercial interests
have more ciout than we have. Yet, we
keep our heads in the sand and say noth-
ing will ever happen. But it will and already
has.

‘We are at a crucial point in our history.
Recent figures point to a siowing in the
growth of the amateur population. Other
figures point out that the amateur popula-
tion is aging and young operators aren’l
coming into the hobby to help increase
our numbers.

There are some operators who would
applaud this because they say our bands
are already too crowded and we have 1o
keep the number of licensees down. But
those operators are just exhibiting the
same kind of myopla as the ones who be-
lileve it can't happen hera." However,
with an aging amateur population and a
slow replacement rate, it won't be too long
before there are fewer and fewer hams
talking to one another.

When this happens, the commercial in-
terests will pounce. They're waiting in the
wings, just hoping for us to falter. And
they may have good reason on their side.
If anyone were to listen to what is going
on during amateur QSOs or on our bands
today they'd be sorely tempted (o take our
spectrum away from us. Just listen on 75,
40, or 20 any day and you'll hear jamming,
obscenity, QRMing, poor operating tech-
nigues, and more. You'll hear people pro-
claiming their ““rights" to this or that
frequency and you'll hear ugly plleups on
non-rare DX. While all this is going on, we
point to our vaunted self-policing. Yet,
since this is the situation that does exist,
where is that self-policing? If this type of
operation is allowed to continue, it won't
be long before the commercial interests
win out.

We know that hams are anything but
saints. As In any portion of humanity, we
have people with different thoughts, alle-
glances, styles. We are only human and
do gel angry at times, but we must show
restraint and good operating practices,
We must also continue to provide public
service and experimentation, two of our
primary reasons for existence.

We can't just hold onto the technology
of the past. Wideband AM had its place,
and there are still those diehards among
us who think that single-sideband opera-
tion is just a passing fancy. These die-
hards prefer to AM away, while ignoring

the realities of technology. The same is
true of “narrowband” FM. Sure, our devia-
tion is actually 5 kHz and our channel
spacing is 15 kHz, but there are more effi-
cient modes in the offing, such as ampli-
lude-compandered sideband (ACSB).
which should help ease congestion on our
frequencies. But are we experimenting
with it in large numbers? The answer is no.
There is some axperimantation, but with-
out widespread examination of this and
other modes, we lose one ol our primary
reasons for being.

Again, our current thinking places our
heads firmly in the sand at a time when
they must not be. We must experiment.
There are exciting new modes available:
spread spectrum, packel radio, ACSB, and
more. We must be the leaders in using and
proving them as we were years ago when
radio was in its developmental years. We
can't allow technology to pass us by,

We must also encourage growth and
vigor in our hobby and increase the num-
ber of young people on our bands. When
we do we will grow and remain a force to
be reckoned with.

But ultimately we must defend our-
selves. We must use our current base to
defend ourselves against encroachments
on our frequency spectrum. We can't just
worry about our own set of operating likes
and dislikes. We must think beyond our
own horizons and respond to various FCC
actions within a short time of their occur-
rence. We must follow amateur issues
closely and provide the kind of support the
folks in Newington and in the publishing
field need. They are our vanguard, but we
must be the soldiers in the field. We musi
comment. We must contacl our legisia-
tors. We mus! act on every issue affecting
us. If we don't then we will all lose.

it's time to take our heads from the
sand and look at what’s really happening.
Let’s end the QRM and petty repeater
squabbles. Let's stop worrying about
power measurements and holding onto ar-
chalc modes. It's time we awoke to the
threats to our fraternity. If we were to do
this, we would be able to fend off attacks.

Just imagine the clout of 400,000 ama-
teurs in the halls of powear: It's an awe-

some prospect. But If wa don't do this, if
we don't mobillize our resources, then it is
likely we will lose in the end. It's happen-
ing now and we must wake up to it.

Marc Stern N1BLH, a Journalist by
trade, stays active in amateur radio as an
ARRL Emergency Coordinator and as edi-
tor of the FramingHam Circuit.
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NTERNATIONAL

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re-
ports from our foreign correspon-
dents, we present the latest
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribute
to your country’s column, write
fo your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10.

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria

Australia

THE WIA

Qur early Australian amateur-radio ex-
perimenters, with great foresight, know-
ing that the best way to expand knowl-
edge in any particular field of endeavor
is by sharing with others of similar voca-
tion their thoughts and ideas, soon real-
ized that some national forum was need-
ed. With this in mind, they founded the
Wireless Institute of Australia, the doyen
of National Radio Societies.

Founded in 1910, the WIA is easily the
oldest national radic club in existence,
with the RSGB (1913) and ARRL (1914) fol-
lowing closely behind. Not a bad effort for
an isolated country that had been colo-
nized by Europeans (mainly convicts and
their guards, sent out from England) only
130 years previously.

Our 75th Year Celebrations

This year the Wireless Institute of Aus-
tralia is celebrating its 75th year of service
to amateur radio, not only locally but
worldwide, as the voice of Australian ama-
teurs. As stated In earlier columns, there
will be a great range of activities on all
bands and modes of transmission this
year to mark this special event.

The WIA is a combination of eight self-
governing bodies which are companies
registerad under separate State Corpo
rate Affairs Acts, and, as such, are respon-
sible for the running of amateur radio
within their own division. Each division
then has a councillor on our federal body,
which is responsible for the decisions
made on an Australia-wide or internation-
al basis. The WIA has all the usual facili-
ties and services to members that most
other good national radio societies have,
e.g., QSL bureaus, club rooms, etc., plus a
monthly magazine sent free to all members.

The magazine Is called Amateur Radio
and is similar in format and quality to 73
except that it has an average of only 60
pages, but as this magazine is sent free of
charge to all members monthly, even over-

seas members, this alone makes the $A35
annual subscription to be a member
of the WIA seem more than fair, consider-
ing that the commercially-printed maga-
zines of this size avallable here are around
$A2 or more each, per month, plus post-
age costs. The WIA also publishes a year-
ly Callbook that covers all VK plus P29
call areas. This is a comprehensive call-
book that has 70 pages of callsigns with
another 20 pages allocated to suppliers of
amateur equipment in our area. The final
76 pages are of good-quality information,
covering most things concerning amateur
radio in Australia, from repeaters to an
electromagnetic interference checklist,
DX hints, AMSAT operating, etc.

Several of the WIA state divisions con-
duct slow Morse-code practice sessions
on the air, with the VK2 and VK5 sessions
on 3.550 MHz (glve or take QRM) at 0930
UTC onwards, seven nights per week, be-
ing the most popular in the eastern states.
There is usually a different instructor
each night, and with some sending stories
or jokes as part of the practice session,
this makes you concentrate so that you
don't miss the punch line; it makes Inter-
esting listening. Others send the usual
mixed letter and figure groups at speeds
between 3 and 16 wpm.

The WIA (VK3 Division) started a nightly
broadcast on 200 meters for the amateur-
radio fraternity in 1921. This led to what is
now a weekly event nationwide. Sunday
morning is the time of most WIA broad-
casts of local and federal news on most
amateur bands. Each division has its own
times and frequencies of operation, but a
typical time slot would be between 9:30
and 11:00 local state time, with frequen-
cies around 3.600 MHz, 7.050 to 7.150
MHz, and 14.175 MHz (VK& and VKS5),
21.175 and 21.195 MHz being of interest
for DX operators. There are also 2-meter
FM transmissions via repeaters in most
states plus, lately, a trial transmission on
& meters in VK3.

Perhaps the best way to gauge the
worth of a national body representing its
members is to ask what kind of relation-
ship it enjoys with its members and with
the authorities. In this regard, the WIA is
held in high esteem by our DOC, so much
so that we are left basically as a self-regu-
lating body with an Amateur Advisory
Committee responsible for the behavior of
fellow amateurs on the air. The Commit-
tee, consisting of a group of amateurs and
a DOC representative, monitors all ama-
teur bands. If any amateur transmissions
are found lacking in quality, the Commit-
tee sends out notices to the offending sta-
tion, asking it either to explain or clean up
operating procedures or quality. If no no-

tice is taken of this friendly request, it
then goes to our DOC, which then takes

official action if it is deemed appropriate.
But the greatest worth, | feel, is the unit-

ed front presented on all amateurs’' be-

half. Some of the latest cases where the

WIA has been successful in this regard

are—

® The granting of third-party traffic with

consenting countries (e.g., America and

Canada, with more in the pipeline)

® The introduction of a Movice-grade

license

@ The abolition of the 30% import duty

on amateur gear, reintroduced for a short

time last year

® The granting of WARC bands as soon

as they become available, plus extra fre-
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quencies on the recognized amateur
bands

® The abolition of the need to keep
logbooks

The list is endless.

My Opinion

The WIA, to me, is like a trade-union
movement, with Its members paying for
services rendered (e.g., better wages, bet-
ter working conditions, legal representa-
tion, and llaison with the government of
the day).

This poses a question. How many peo-
ple, outside a union movement, refuse
that extra $10.00-per-week raise, or the ex-
tra benefits that the union members get
for them via their donations to an organi-
zation presenting one voice, for the better-
ment of all? Conversely, how many non-
members of a national radio organization
representing them refuse to use the add-
ed advantages gained by that organiza-
tion on behalf of its members? E.g., larger
frequency allocations, no log books, the
fight against tower height limitations, rep-
resentation to the DOC to eliminate spec-
trum anarchy on the bands, etc., etc.?

We all believe in freedom of choice in
our democratic system, but we should
also believe in every person pulling his fair
share of the load. | feel sure that if these
nonmembers had to fight the battles that
organizations like the WIA do on their
behalf, on an individual basis, they would
be the first to stand up and shout “Why
isn't something being done?" They are
very lucky that members of organizations
like the above are not so shortsighted.

Happy 75th birthday, WIA!

BRAZIL

Gerson Rissin PYTAPS

PO Box 12178 Copacabana
20000 Rio de Janeiro, RJ
Brazil

NEW PRESIDENT OF LABRE

For about two years, Valmir Jacinto
Pereira PT2FA was the president of the
Brazilian Amateur Radio League (LABRE).
During the time he commanded the
League, Valmir gave his best efforts to es-
tablish reciprocal agreements with the
leagues of almost all foreign countries.
Most of them accepted his offer, and a
few agreements were signed. Due to his
excellent administration, PT2FA received
from the Brazilian government the Merit of
the Communications Medal.

On September 25, a new president was
elected. Francisco Jose de Queiroz
PT2FR will take care of our League and we
hope that he can do a good job for us.
Jose George da Rocha PT2GN is the vice-
president, and the staff members are
Pedro de S. Maciel PT2GAT, Paulo C. P. F.
Pedroza PT2PPP, Jose Bonifacio F. dos
Santos PT2YI, Ricardo Silva PT2RS, Pedro
F. Filho PT2FF, Jose R. Medeiros PT2UN,
Hugo A. da Silva PY2DSQ, lran M. Jr.
PT2ACZ, and Hardy Jost PT2NM.

SILENT KEY

A few months ago | wrote that Novem-
ber 8, 1984, would be a special day for Bra-
Zillan amateurs. That day was supposed
to be celebrated as the centennial of Se-
bastiao Mattos PY1SM, a very active ama-
teur in spite of his ninety-nine years. But
God called Mattos less than one month
before his birthday. He passed away three
days after a heart attack, and his death
represented a loss to all of us. Certainly

he was the oldest active amateur in the
world.

SPECIAL PREFIX

To celebrate the 50th anniversary of the
University of Sao Paulo, a few PY2 sta-
tions were active during the second week-
end of October, 1984, using the call
ZYZ2AA. A special commemorative QSL
will be sent confirming the QS0. The QSL
information is PO Box 22, 01000 Sao Paulo,
SP, Brazil.

WWSA—WORLDWIDE (CW)
SOUTH AMERICA CONTEST

Sponsored by Grupo Editorial Antenna,
from 1500 UTC June 8 until 1500 UTC June
9, 1985. CW only, from 10 to B0 meters.
Work stations once per band. No cross-
band QS0s. Exchange: signal report and
serial number, Classes: single opera-
tor—single band or multiband;, multi-
operators—single transmitter and multi-
band.

Count two points per QS0 with a South
American station. QS0Os between South
American stations count only for multi-
plier.

DXCC countries worked on each band
count as multipliers for the South Ameri-
can stations.

South American prefixes worked on
each band count as multipliers for the rest
of the world stations.

Multiply QSO points on all bands by
number of multipliers on all bands.

Entries must be postmarked by July 31,
1985. Mail to WWSA Manager, PO Box
18003, 20772 Rio de Janeiro, BRJ, Brazil.

ANTARCTICA

The Communications Department
(DENTEL), considering the importance of
the Third Antarctica Mission sponsored
by the Brazillan Mavy, issued a special
prefix for the first Brazilian amateur-radio
station in Antarctica: ZXQECF. The equip-
ment will be installed in the Oceanograph-
ic Station, which is called Estacao Ocean-
ografica Comandante Ferraz, and the li-
cense is valid up to April 30, 1985.

CHILE

Patricio Fernandez H. CE3GN
Ceramica Espejo S.A.

Calle Maipu 269

Casilla 14781

CEQAA SAN FELIX DXPEDITION

On the 21st of August, Rogelio Gomez
CE3GF, president of Radio Club de Chile,
gave me a phone call and told me: Patri-
clo, this is it! The Navy has finally autho-
rized the DXpedition. You have exactly ten
days to organize everything and that in-
cludes the training of the operators who,
although licensed hams from the Navy,
have had very little experience in DXing
and only spotty knowledge of the English
language.

Under those circumstances, the task
was formidable! We had too many nega-
tive factors: In addition to having very lit-
tle time to train the operators and gather
up all the necessary gear, we had to try to
convince a number of directors and mem-
pers from our radio club who did not wish
to support or collaborate with a DXpedi-
tion of this nature. Radio Club de Chile
had been in close contact with the Chil-
ean Navy authorities (who are in charge of
the island) for over 7 years, trying to get
approval for the San Felix visit, and now
that we had it, too many people thought



SAN FELIX ISLAND-CHILE - i
1984 DX-PEDITION  §

Left to right, standing, CE3GN, CE3ESS, CEQDVN,; sitting, CE2GXY and CE3BBW.

that the lack of experience of the opera-
tors might turn everything into a complete
failure.

MNevertheless, having met the opera-
tors, Fernando CE2GXY and Max CESDVN
(both of them professional Navy radiomen
and CW operators), | knew that we could
do it, because above all they had big
hearts, were most cooperative, and want-
ed to learn fast. In addition, they would be
going to the island for a period of about 2
months, so | thought that if at first we
used list operation procedures until they
gathered up some experience, everything
would end up fine.

In order to make a long story short, | will
tell you only that during the week prior to
the departure, the Radio Club de Chile
headquarters resembled a beehive! | will
never forget the great collaboration from
friends such as German CE3CEG, Enrigue
CE3BBW, Mickey CE3ESS, Eduardo
CE3BOC, Jorge CE3CTI, Marcelo
CE3BXP, Celso CE3ACA, and others, who
spent countless hours at the club helping,
organizing, training Fernandoc and Max,
and packing all the gear.

The equipment was furnished by both
Radio Club de Chile and many of its mem:-
bers privately. In that respect, | would
like to publicly thank Pablo CE3AJN,
CE3ESS, CE3BBW, CE3CBG, Michel
CE3DPD, and CE3BXP for having so gen-
erously lent their valuable transceivers,
antennas, and accessories which were so
vital to the DXpedition.

After arriving at the island on the 31st of
August, both Max and Fernando worked
practically all day and night until they had

all of the equipment operating. By the
way, the main gear consisted of one

TS-600, two 830-S, one AT-230, a Honda
E500 generator, a TET 4-element triband-

er, and Inverted vees for 160/80/40 meters.
Everything performed flawlessly during
the 2-month period which the DXpedition
lasted.

On Saturday, September 1st, the first
contacts were made with Santiago, and
last-minute instructions were given for
the official opening which would be the
next day. And on that Sunday, after the
first contacts were made, all hell broke
loose as thousands of eager DXers tried
to make a contact directly, without the
help of the controllers. It took the con-
trollers about one week to smooth things
out and make most people understand
that it would have to be list operation or
nothing, at first, in order to make things
easier for Fernando and Max. After all,
San Felix had been included in the lists
of the top 10 most-wanted countries for
many years, so the demand was unbe-
lievable.

After the first two weeks both operators
had acquired much experience, and from
then onward the DXpedition worked out

vary smoothly.
Those of you who heard the operation

realize the magnificent job done by the
net controllers. Many of them spent as
much as 6 to 8 hours daily during the
whole operation. My sincere thanks to
CE3ESS, CE3BBW, Carlos CE3EEOQ,
CE3DPD, CE3BOC, Ralf CEBEZ, Carlos
CE3NR, and Mario CEGCOR for a job well
done.

Foreign net controllers played a vital
role too, especially when propagation pre-
vented local controllers from contacting

the island due to skip conditions. In spite
of the language barrier, it was incredible

to hear how people like Toshi JAT1ELY han-
dled matters smartly and fast. Others like
Eva PY2PE, Phineas WEBF, Ron KB7S0O,
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Antennas and tent used for the Field Day by 5B4NC, the Nicosia Radio Cilub.

Jack WB4GCP, Gail KF4IL, Jim KB7QC,
John KC@2Y!|, Loren KGEDV, Tex WBAHV,
James NB7R, and Nell HKOHEU, to name
a few, contributed immensely to the suc-
cess of this operation, proving once more
that International goodwill and under-
standing can do wonders.

On October 4th | had to leave Santiago
for a business trip outside the country, so
Enrique CE3BBW was named general con-
troller in charge of the operation. Before
mid-October, Enrique wisely judged that
the operators on the island had acquired
enough experience and should be left
alone, without assistance from the main-
land. In that way, the DXpedition ended up
with Fernando and Max working on their
own and in such a way that nobody was
able to criticize.

There is no official way, to my knowl-
edge, to measure the success or failure of
a DXpedition, but if number of contacts
and bands and modes count for this evalu-
ation, there is no doubt that this operation
made a great number of DXers around the
world very happy.

Here are some facts:

@ Contacts: Over 32,000

¢ Bands: 160, B0, 40, 20, 15, 10, and 6
meters

® Modes: S5B, CW, and RTTY

During the first weeks of operation, crit-
icism and misunderstandings were com-
mon on the bands. We aven know of a few
US DX bulletins which published disgust-
ed opinions on the way the DXpedition
was being handled. | trust that those who
criticized at first will now understand. If
not, we can't let It bother us because we
know that over 32,000 hams all over the
world now have a new one: San Felix
Island!

CYPRUS
Aris Kaponides 5B4JE
PO Box 1723
Limassol
Cyprus

During the 1984 |ARU Region 1 HF SSB
Field Day Contest, two stations from Cy-
prus took part, the Nicosia Radio Club
5B4NC and the Larnaca Club 5B4LC.
From Nicosia was sent to me the follow-
ing report:

The location of the Field Day Contest
was the same as last year’s, a place called
Kambia, about 10 miles out of Nicosia on
the top of a hill. This year it was decided
to use a four-element fourbander by TET
which was mounted on a 26-foot tower.
Also, dipoles for 40m, B0m, and 160m were
used. The installation of the antennas
was done early in the morning by a group
of young amateurs and the rest of the
group arrived later in the afternoon with
the rest of the gear, which included a gen-
erator, a transceiver, a portable refrigera-
tor, the drinks, and all the necessary food-
stufts for the traditional barbecue.

The weather was fine during both days,
and on Sunday some of the XYLs visited
the place and had lunch with the group.

The main thing about this year's con-
test is that the number of people taking
part has increased. This year the follow-
ing members of the Nicosia club took part
and helped In many ways: Marios 5B4NM
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with his daughter Marianna 5B4MB,
Spyros 5B4AMF, Andreas 5B4LP, John
SB4AMC, Marios 5B40J, Nicos S5BA4IT,
George 5B4NJ, Vias 5B40L, Phidias
5B40K, Andreas 5B40OM, Aris 5B4GZ,
Costas 5B4FR, and Markos 5B4EP.

The main objectives of amateur radio
are comradeship and the spirit of con-
tests (which Is not winning, but trying to
win by being at one's best) and everybody
had a nice time.

Other activities in Cyprus of the radio
amateur fraternity included at the begin-
ning of December the Annual Dinner
Dance of CARS, which was In Nicosia this
year and was a great success.

On the operation side, 5B4s can be
heard mostly on 20m, although there is
some actlvity also on the other bands. On
75m | was copying very well, long path,
1500 UTC, AABAA, on the 30th and 31st of
December and 2nd of January 1985. Unfor-
tunately, due to my linear needing a new
bandswitch and due to the QRM, the QS0
was not completed.

On 2m there is some DX activity via
meteor scatter by 5B4LP. There is some
RTTY on 20m and 15m, and very soon,
there will be some SSTV activity by
aB4CV, 5B4JE, and 5B40V.

FEDERAL REPUBLIC
OF GERMANY

Ralf Beyer DJINW
Opferkamp 14

3300 Braunschweig

Federal Republic of Germany

SATURATION

Thinking of all the fancy and expensive
communication equipment found In many
amateur-radio shacks in this country, |
consider German hams rather wealthy.
Only a minority of them, however, are
technology-oriented and still experiment-
ing. The rest are more consumption-ori-
ented, and with the present state of the
art, the technological means for rellable
and easy communication are within reach
of the average German radio amateur
today.

It is not surprising, therefore, that the
enthusiasm for establishing contact even
with a faraway station dwindies. Can you
imagine, for example, the excitement of a
radio amateur In Botswana using a
20-Watt CW transmitter and a dipole who
gets a response from Germany? How
would you rate, in contrast, the feelings of
one of us who contacted Maximo CEGAA
the fifth time on the same band In the
same mode and gave him that boring 59
report although he was 3 by 47 Saturation
makes the difference!

Saturation has many facets and as-
pects. Who Is not fed up with the lousy
modulation of the majority of stations in
that particular part of the world which is
the origin of numerous threats to amateur
radio? It is evident that the trouble is not
primarily a technical matter but a conse-
quence of operator mentality (“I'm work-
ing from a club station and I'm not in
charge of maintaining the equipment™).
So we simply ignore these stations and try
to live with their contribution to the pollu-
tion of the bands rather than glving them
any advice on possible iImprovements.

A look at the content—the wording—of
many QS50s reveals a comparable atti-
tude. Hello, signal report, QTH, name, rig,
73, and good-bye is the recurrent format of
the majority of them—a perfect case for
automation. Of course, linguistic prob-
lems, pressure of time, and some other

Members of the Nicosia Radio Club. From L to R, Nicos 5B4IT, Markos 5B4EP, Marios

5B4NM, Phidias 5B40K, and Andreas 5B40M.

limitations demand this format some-
times. But it seems to be much easier to
run through the same procedure even
under the most comfortable operating
conditions than it is to exhibit some men-
tal flexibility, because it requires mini-
mum effort and still gives the conviction
that one is part of the game called ama-
teur radio. Saturation again!

On the other hand, real gratitude is ex-
pressed most of the time if the correspon-
dent at the other end of the line tries to
convert the monotonous exchange of
statements Into a smooth flow of conver-
sation, shuffling arguments and ideas
back and forth,

Saturation has already become an is-
sue in advertisements like the "Public No-
tice” of Bencher, Inc., published quite re-
cently. In this particular advertisement
they are emphasizing the thrilis and satis-
factions one can expect from personal
achlevements like the mental en-/decod-
ing of telegraphy signals. | think, besides
the commercial purpose of this advertise-
ment, they have raised a crucial point of
amateur radio: The more technical means
for reliable and comfortable communica-
tion become available to everyone, the
more difficult are personal achievements
utilizing the more or less uniform commu-
nication equipment of the future.

But opposition against bettier-than-
average personal achievements and high-
er qualification of one's neighbor is al-
ready with us. High-speed telegraphy at
more than 40 wpm or so with mental en-
/decoding is one of its targets. Deliberate
Interference to high-speed telegraphy
QS0s and continuous requests for QRS
without self-identification are unambigu-
ous signs. Interruptions of foreign conver-
sations (“Speak English or we QRM your
frequency”) can be heard from time to
time on the frequencies of national DX
nets and are another sign.

Much has been said about the future of
amateur radio. A relatively small group of
technology-oriented hams will advance
the means of communication further and
further. But the majority of radio amateurs
should develop other powerful resources
for a more Interesting and more human
utilization of the technical means. Awards
and contests fulfill their purpose in creat-
ing pseudo-activities on the bands to de-
fend the existing frequency allocations
and to prove that there is a need for band
extensions. However, they are not consid-
ered useful in the context of a more fruit-
ful utilization of technical means.

More natural conversations, more inter-
est in the fellow amateur's success or
misfortune, demonstrations of courage of
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one's own conviction, abstention from
complimentary signal reports, acquisition
of some knowledge of foreign languages,
spending a bit of our valuable time to give
a hand to fellow amateurs, and many oth-
er such changes will help us much better
to overcome the effects of saturation and
to maintain and to strengthen amateur
radio in the long run.

N I Z

AN

GREAT BRITAIN

Jeff Maynard G4EJA
10 Churchfields
Widnes WAS 9RP
Cheshire

England

THE UK SCENE

You may have noticed that after nearly
two years of monthly contributions to 73 |
have been relegated to a bimonthly con-
tribution. This is not, | hasten to point out,
an adverse reaction by 73 editorial staff
but reflects the tremendous interest that
“73 International" has generated. So
many correspondents are now sending
regular reporis that there is insufficient
room for yours truly every month. | may,
therefore, report some items In a briefer-
than-previous manner in order fully to
cover the UK scene.

Fifty MHz comes closer to full availabli-
ty for UK amateurs with the recent addi-
tion of 60 special licenses for this band.
This brings to 100 the total number of
50-MHz operators currently operating in
the UK. You will recall that with the immi-
nent demise of television broadcasting in
the 49-MHz band, the Department of Trade
and Industry (the UK regulatory body) was
persuaded to allow 50-MHz amateur oper-
ation outside broadcasting hours. Already
there are many reporis of good 50-MHz DX
from the UK and 50/28 crossband contacts
within the UK.

| have referred previously to the change
in the UK telephone scene following the
liberalization of British Telecom. An inter-
esting variant of this theme comes recent-
ly from a piece of newly-liberalized hard-
ware (you will remember that we now have
a huge range of legal telephones to be
bought in High Street shops). A British-
Telecom-supplied Ambassador-type tele-
phone (widely avallable for about $60.00)
was found to be radiating within the
2-meter amateur band. It was actually put-

ting out signals in three different parts of
our 144-MHz allocation and in one further,
non-amateur, band. The strength of the il-
legal radiation was sufficient to block
channel S20 two blocks away. Since 520
is the FM simplex calling channel, it was
not too long before a complaint was filed!

An Indication of the popularity of ama-
teur radio in the UK is given by plans for
the 1985 Radio Amateur Examinations.
The RAE, as the examination Is known, s
a prerequisite for a license of any type (ex-
capt reciprocal). RAE centers are estab-
lished only twice a year, in May and De-
cember. This year thare are over 400 exam-
ination centers.

| wonder if you have yet heard the spe-
cial-event callsign GB4DIS/IMM? If you
have, you can count yourself very lucky.
The station is aboard the Royal Research
Ship Discovery en route from Gibraltar to
Montevideo (Brazil) via Port Stanley (Falk-
land Islands) and Ponte Arenas in Chile.
Additionally, RRS Discovery hopes to call
at South Georgia and establish a land-
based amateur station. Operation on SSB
and CW is promised with a possibility of
RTTY as well. Spot frequencies are given
as 14.023 and 14.123 MHz.

| still get a great deal of mail from 73
readers. | enjoy reading it—some even re-
fers to amateur radio! | do, of course, reply
to every letter received, but correspon-
dents should be patient. Although my
home address is still as listed above, |
now work in London and am not home too
often. When | do get back | like to spend
some time with the family as well as play
some golf. | am also finding myself in the
USA frequently, and just as soon as | get
myself organized, | will reapply tor my US
license and bring a rig with me. New York
residents particularly should listen for
G4EJA/WN.

ISRAEL

Ron Gang 4Z4MK

Kibbutz Urim

Negev Mobile Post Office 85530
Israel

The lowest spot on the face of the Earth
is the Dead Sea, 394 meters (% mile)
below sea level. From the north, the Jor-
dan River drains into it, and from all other
sides it receives the winter runoff from the
wadis (dry river beds) of the surrounding
desert. It's 78 kilometers (48 miles) long
and 18 kilometers (11 miles) at its widest
spot. Due to the great evaporation and
continual Iinflow of water, its salt content
is 25 percent of its water by volume, which
is exploited by Israel and Jordan, on the
western and eastern shores respectively,
for the chemical wealth which it contains.

Not far from the salt mine at S'dom
(thought to be the site of the Biblical
Sodom of |l repute) stands a plllar of sait
with a resemblance to the human form
which tourists are told is the remains of
the wife of Lot who, according to the Bi-
ble, when fleeing the city of Sodom which
the Lord was destroying for its great wick-
edness, turned back for a last look and
was transformed Into a pillar of salt.

Indeed, during the summer months, the
dally temperatures here are in the mid-40s
Celsius (over 100 degrees Farenheit), and
the area is quite Inhospitable. Due to the
high salt content of the Dead Sea water,
no living organisms can survive in it
and thus it is quite dead! Nonetheless,
with the area’s therapeutic hot sulphur
springs, the oasis of Ein Gedi and the
historic fortress of Masada (see my col-
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USED EQUIPMENT

AEA
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AZDEN
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HI B2V BOW 28 AMD i s e 109. 95
HDR-300 Digital Rotator .... $429.50
|COM
Z2E1 Top of the Line isidsses $975.00
r N = EE N Y R o U 639.50
Ty L e N R R L e 579.50
2EVACZM AN MOOE. e meimsininis e 399,50
Loz 43ZMHZ (Oscar) T I 199. 50
25H/Memory 2M 48W ... ..., 239.50
P B e B ) R e S 159.95
SO CAROMAY L Fa afa e daiesianin g 180.00
T T ey L N el A 199.00
UEA LUOMHZ TOW ..vevinnnvenns 229.50
R D S TR e s s nie o e d e s 245,00
I P o e e o 99.95
AR 8 IR A S SR i S 155.00
KANTRONICS
Tha 'lnterface oo oL b, S 69.50
Fh g BT o s e Ry 1 45.00
i T D ) [ B R ey e 49,95
Various Used Software ...... CALL
KENWOOD
TSIS0EE S s $499, 50
004 e g 10t oot Al IR LIt T g DG T A DI 379.50
I R et a2 g e e i 429.50
3 A e o i e s, IS 429,50
i G 0 et e e e e P 399.95
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KENWOOD
i it e e QS T A R Py 148.50
I LT T A S e e o 149. 50
S Pl A 3o+ S 299.50
i A T A e e S e P 2Lq. 50
700SP, Vfo 2M All Mode ..... 479.50
FRASHD:, 2ML e T o rininemererans s 189.95
FRERDO Mt Hs Trat e siei s dortad 169.585
BT BABERGT f e o aansnr e Lg,ag
TEN-TEC
EIE REGhans: o e $329.50
263 N To=Larsall oo sl 125.00
283 VEO=DBETE vt oeininineainnin 125.00
Ao Tl A e M 89.95
B R e R S DG s i T i 25.00
234 Speech Processor ....... 69.50
FEATEApAIEER M L 199.95
YAESU
FT301D, FP301, Digital Xcvr 5469.00
G| R ] R o e R S e e - 5585
YR901, YK901 Reader, Key Brd 389.00
2 e e O R o e e R 389.50
FT22]1 2M Al ) Mode ..o 269.50
2Rt N PSR e e e v ontare w 289,50
ETZ26R0: 2M A1l Mode ....iuis Lig. 95
FT726R 2M., 432, DUP. +ecvvns 929.50
ER 2B R I H T v e aamanaavd 185.00
FT708R 440MHZ H.T. .covvvens 185,00
NGHE Base CROI v e esnmsss 49,95
Spkr/Mic = B by s 25.00
PA=3 Mobile Chg/Adptr ...... 19.95
MISC.
DAIWA CNA 1001 Autotuner ... $225.00
VHF«PA=140/10 2M Amp «vvvsss 109.95
KLM PA 165=-8B0BL 2M Amp: «.oes 99. 50
Vo Ra R P i e e s 69.96
(il Tl e e k) = i ey oo e T e R Y 249.95
DEMONSTRATORS
AEA
EP=1 |nterfacesVic 20 . s 5209. 95
DAIWA
CN-630 140-L50 MHZ Mtr...... 5115.50

DENTRON

e e T T e a5 b v o A b 5 §9.495

ENCOMM

ST -T020 2 HaTe  siwsentsmniaas yeba. 00

ST-442 440 MHZ H.T. vovuvens 249,00

ST-50C 'Baser LHOP o oleinn nes 55.80

ST=88C" Basel Lhgr ool itlce s 29.95

HL-90U 90W LLOMHZ Amp «vuw.-s 279.95

HAL

CRI1-200 Computer Interface.. $239.95

ICOM

UEIA LUROMHRZ XCWT v vivinssains 5509.95

HEA LIOMMES FOMW iieiara i ies e 269.96

KENWOOD

TW4D00A Duc Bander/Tone..... s499 .95

YAESU

FEZ08RH 2MIHGTS © csiaiisiei s $269.95
CLOSE-QUTS

AEA

AMT= e Gl e e A e $279.95

Woodpecker Blanker ......... 109.55

I TIE 2t vhed o e A T e P et A 49,95

oo v ey i s TG S SR T 19.95

AZDEN

POS 4R00: BUDMHT cvvdamacesams $299.95

DRAKE

7O00ERtty, CW, ASCII Terminal $449.95

HAL

Update Kit for CT-2100 ..... 5 75.00

EﬂNTRGNICS

Mini=Terminagl’ .. ows sy 5199.00

Radio Tap C-64 Or Vie=20 ... 149.00

Amtor Yic 20 or C-64 ,...... 49,95

MFJ

HZLIPOE R WAEE MET o s e S 6£9.95

TEN-TEC

255 OMNI PS W/Spkr ......... $159.95

VOCOMM

FRLEON 2M AMP: Lo 5119.85
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umn, 73, April, 1984), the Dead Sea area is
quite an attraction to visitors.

From the sixth through the thirteenth of
April, In cooperation with the Israel Ama-
teur Radio Club, the Holon Bat-Yam club
will be operating from this lowest spot in
the world. A special callsign, 4X5DS (note
the special prefix), has been allocated and
a triband beam has been flown in from a
donor in Germany.

Operation on all bands from 80 meters
through 10 is planned on SSB, CW, ATTY,
and possibly SSTV. A commemorative
QSL has been printed and will be sent to
all stations contacting 4X5DS. As well, a
special certificate will be awarded to ama-
teurs contacting the station on either
three different bands, modes, or days.

No doubt, it will be real challenge for
many to contact 4X5DS as the location, at
the bottom of the Great Rift Valley, caused
by a geological fault running from Syria to
Eastern Africa, is fenced in by mountains
on the sast and west. Coupled with the
poor conditions characteristic of this
point in the sunspot cycle, it will be guite
an achievement for faraway stations to
make contact.

NEWS FROM AMSAT ISRAEL

The Israell chapter of AMSAT has been
officially formed and meets on Sunday
evenings once every two weeks at the Tel
Aviv University, in the same building that
houses 4X6TU, the beacon that appears
on the International Beacon Frequency of
14.100 MHz once every ten minutes. The
aims of the chapter are to propagate infor-
mation about the use of amateur satel-
lites, to establish a club station for the
use of its members to work through the
birds, and hopefully to take part in the
construction of a portion of a future satel-
lite.

Although at the present time only seven
or eight stations in Israel have OSCAR ca-

pability, interest is running high and thirty
hams attended the last meeting.

The current meelings have taken on an
educational air, with Yair 4X4Gl giving fas-
cinating lectures in a fashion that the lay-
man can easily understand. In the lasl
meeting, he outlined the history of the sat-
ellites starting from the first Sputnik,
which he monitored on 20 MHz in 1958,
and recalled the article which Arthur C.
Clarke published In Wireless World in
1945, proposing then three geostationary
satellites making worldwide communica-
tions possible, giving scientific proof that
the idea was feasibie. Yair pointed out
that OSCAR |, the first sateiiite of the
amateur-radio community, with its fa-
mous beacon transmitting HI in Morse,
appeared only three short years after the
Sputnik

Yair then went into the physics and
mathematics, showing what the param-
eters are of different kinds of orbits, what
constitutes a geostationary orbit, a highly
elliptical orbit such as that of OSCAR 10,
the explanation of terms like inclination,
subsatellite contact point, Kepler's Law

of Equal Areas, etc. All of us present were
indeed heid spellbound!

Y g%
ﬁ.#

KOREA

J. Michael Wengert KH2AC/HL
c/o ABC News

CPO Box 2961

Seoul

Korea

As it has been some time since the last

column from Korea, here are some of the
ham-radio club activities in Korea.
AARCK (American Amateur Radio Club
—Korea) This group, made of of US Forces
military and civilian personnel stationed
In Korea, meets on the second Saturday of
each month and provides a well-equipped
club station (HLITX) for the convenience
of US soldiers who are unable to set up
their own stations due to space limita-
tions or who are here for a short period of
time. Membership is open to anyone. Club
president Craig Nicholson HLONC oper-
ates as nel control for the Far East Net on
Sundays (0100 UTC—14.285 MHz) and airs
the Westiink tapes (0130) for the benefit of
hams all over the Far East and Southeast
Asla. AARCK also operates the QSL Bu-
reau for HLS® hams. Address for club and
for QSLs to HL9 hams only: American Am-
ateur Radio Club—Korea, Dependant Mail
Section, APO San Francisco 96301.

SIARA (Seoul! International Amateur
Radio Association) This rapidly-growing
group was organized for the following two
purposes: to promote friendship batween
Korean hams and hams from other coun-
tries who reside in the Seoul area through
regular meetings, nets, and social activi-
ties, and to promote reciprocal licensing
agreements between [he Republic of
Korea and other countries.

While success in the second purpose

seems to be some time in coming, the first
purpose is rapidly being realized, A net
began at 0700 UTC on 21,288 (BB for the '88
Olympics to be held in Seoul) on Saturday,
January 12, 1885. Check-ins are welcomed
from anywhere. Net control is Tom Nickle
(W3GNM) operating his local station
HLOXX. If you are interested in contacting
this group, you may write to me at the ad-
dress at the head of this column. If you
live in the Seoul area and would like to
call, the number is 734-8111 during work-
ing hours. This is an international group
and anyone of any nationality with a li-
cense or Interest in amateur radio is
welcome.

In 1884, KARL (Korean Amateur Radio
League) got a new slate of officers and
has expanded greatly. My next column
will feature this progressive and active
organization.

Tl then, 73 from Korea, the Land of the
Morning Caim.

N F
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MONTSERRAT

Errol “Bobbie™ Martin VP2MO
PO Box 113

Plymouth

Montserrat

British West Indies

LIVE FROM MARS

Well, once again it's brand new year,
and for some of us it's new In more ways
than for others, in the world of amateur
radio.

In retrospect, 1984 was a very interest-
ing year indeed. With Mother Nature do-
ing the usual magic that only she is capa-
ble of, some of us were given the chance
to defy her by working that new DX coun-
try to add to our Totem Pole, while others
were provided another excuse for notl be-
ing able to hear, lel alone work, that elu-
Sive new one.

Here on the Isiand ol Montserrat, the
Montserrat Amateur Radio Society
(MARS) was continuing its usual activi-
ties: the daily disaster preparedness axer-
cises via our local 2-meter repeater on the
frequency 146.37/.97, also the regular ex-
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posure 1o the public by way of demonsira-
tions and displays, along with scheduled
amateur-radio training classes for per-
sons interested in becoming amateur-
radio operators, with special emphasis
placed on the youths today, who will be
the adults of the future.

This year started out very well for the
operators of Montserrat in spite of the de-
clined state of the sunspot cycle, for
many have gotten out those rolied-up, for-
gotten pieces of copper wire and have
been active on the low bands, which have
been very responsive at nights, and | have
worked many new ones.

For two young students of the Montser-
ral Amateur Radio Society, 1985 marked
the birth of a new experience, for after a
long series of studies, these two youngest
hams took their exams, successfully
passed, and were issued their licenses.
These youths are Eddie Weekes VPZMIW
and Franklin Rogers VP2ZMFG. They are
now looking forward to obtaining their
equipment and getting on the air as soon
as possible. By the laws of Montserrat. no
one is aliowed to possess amateur-radio
equipment unless he has obtained a li-
cense first. Here's wishing both Eddie and
Franklin a very hearty welcome to the
worid of amateur radio.

LICENSING

Unlike many administrative licensing
systems where the requirements are sole-
ly based upon the knowledge of Morse
code (CW) and electronic theory, the qual
ifications for becoming an operator are
not based on the above-mentioned stan
dards only. In fact, Montserrat, being a 39-
1/2-square-mile British Colony, has only
two classes of licenses, A and B, but be-
cause of the fact that each resident con-
siders himself to be an ambassador of his
country on an international level (some
might not realize this), no resident Mont-
serratian would even consider taking the
lower, thus resiricted, class ol exams.
One studies for the more demanding level,
and even if one falls on the first attempt,
one usually brushes off the dust and tries
again untll met with success.

The licensing requirements on the |s-
land of Montserrat are as follows: (1) To
be able to copy and send Morse code at a
speed of 12 words per minute. (2) To pos-
sass a clear knowledge of the fundamen-
tals of electronic circuilt theory relative to
amateur radio. No big thing, you might
say, but wait, that's not all; the real clinch-
er comes naxt: (3) One has 1o possess the
qualities of an “upstanding™ character.

Therein lies the difference from other
systems. Even though one can send CW
at 100 wpm along with being an electronic
engineer, those are definitely not enough
reasons to permit one on an international
medium such as worldwide communica-
tions, for, as stated above, sach amateur-
radio operator is an ambassador of hia/
her country, and amateur radio exists to
promote peace and goodwill among men
and women. One's operating, whether
good or evll, Is directly reflected back on
hisfher country, and who wants to dissem-
inate garbage only to have it returned in
one's face? Have you ever noticed the
mannerism of resident VP2M operators? It
is not surprising, for our country is a very
small one of which we are all very proud,
s0 we will never do anything to tarnish the
fine image of this little emerald isle.

Let me point out once again that the Is-
land of Montserral has reciprocal licens-
ing agreements with many countries, and
following is a list of the requirements.
Please write a letter of application lo the
licensing officer, Mr. Joseph Skerritt, Min-
istry of Communications and Works, Gen-
eral Turning Road, Plymouth, Montserrat,
British West Indies.

Enclose (a) a copy of the license of the
country of nationality (or in the case of be-
ing a resident of or citizen of another
country, documents must be provided to
substantiate that claim), (b)a recent
photograph of the applicant (this is a re-
cently added requirement), (c) an interna-
tional money order in the amount of ap-
proximately $7.00 (US funds) made pay-
able to The Accountant General, (d) esti-
mated itme of intended arrival and pro-
posed length of stay on the Island, and
(e) intended address while here.

This Information should arrive here at
least two (2) months prior to the intended
visit to allow time for the processing and
the unpredictable malling service.

CUSTOMS REQUIREMENTS AND DUTIES

Amateur-radio equipment is not duly
free on this island except in the exclusive
case of the Montserrat Amateur Radio
Society and it's members, who have ac-
quired this by the continued services being
rendered on a dally basis, so visitors 1o
the island pay a deposit which is returned
upon exit at the port of entry. Please nofe
that one should notify the Customs De-
partiment at least one day before depar-
ture and If it Is towards a weekend, make
this the last working day at least—Friday.

QSL INFORMATION

The Montserrat Amateur Radio Society
meets on the first Wednesday of each
month and welcomes any visiting ham to
any of its meetings. One can always keep
in touch via our local repeater, which is
accessible from all parts of the island.
Upon arrival, please gel in touch with our
Secretary/Treasurer, Ursula Sadler (Mrs.)
VPZMDY either on two meters or via tha
land line which is listed in our local tele-
phone direclory, so thal arrangements
can be made for forwarding of those inevi-
table QSL cards that always seem to fol-
low an opearalion here,

IRCs and Return Postage

Given the fact thal we do not operate a
QSL bureau here on the island, and that
someone will always say he didn't hear
the Manager's name being given, the
question comes up about return postage,
or more to my concern, IRCs (Internation-
al Reply Coupons). This is the most mis-
understood area of QSLing, and for this
reason | state the following, with special
concern regarding the US relative to the
Caribbean.

One IRC costs US$0.65, which is equiv-
alent to $1.76 ECC (Eastern Caribbean
Currency), but nevertheless, IRCs are al-
most worthiess here! Two IRCs are valued
at about 80¢ ECC and are quite insuffi-
cient to mail a letter (single unit) to the US,
the postage being $1.15 ECC. Even though
in raw currency US$1.00 is eguivalent to
$2.71 ECC (which Is fixed to the US dollar),
IRCs do not necessarily reflect monetary
exchange rates.

Of course | can't encourage you to send
money In the mails, but on the other hand,
in the Western world, who isn't doing it?

Please absorb some of the strain of the
Caribbean hams by sending them the

proper amount of postage. Just for the
record, it works both ways, for | always
send at least two IRCs to the US Manager
for QSL returns when it requires only one.

| hope to be able to provide you readers
with further updates and thoughts on the
subject of amateur radio from a Carib-
bean view, so please keep on looking at
these pages for much more in the future.
in the mean time, also between time, do
have a very healthy 1985 and gud DX to
you all. Keep the faith and the hobby go-
ing, better times are always ahead. Stay
tuned to this frequency as we are Very
Pleased To Make Oscillations (V-P-2-M-0),



\_

-

Microlog Corp. has
many different digital com-
munication systems for
commercial, maritime, mil-
itary as well as amateur
radio service. We were the first to advertise an
AMTOR terminal and we are one of the few ham
radio manufacturers to supply “SITOR"™ equipment
for the critical Maritime Telex System.

In testing various available AMTOR programs,
we have found in some of them a very low tolerance
for bit-rate timing error. Some programs “bomb”
on as little as 2 parts in 10000 (0.02% ) timing dif-
ference which is possible with computer crystal
variations. This indicates an inability to adequately
perform “bit synchronization™ in their decoding
algorithms. This is totally apart from the necessary
master/slave timing lock in AMTOR and operates to
“fine tune"” the individual 10 millisecond bit timing.
In a non-synchronous code such as Baudot or
ASCII, this bit svnc occurs naturally with each stop
bit. But with the synchronous ARQ code as used in
AMTOR. which has no start/stop bit, a very sophis-
ticated decoding algorithm is required so that minor
timing differences between two terminals can be
quickly compensated for. Without this, synchron-
ous code operation is eventually lost as the two

*A digital communications technique of continually adjusting
an internal clock to match the received signal’s bit rate.

~

clocks “lose™ each other.

Our new high sample rate
“bit sync” AMTOR algo-
rithm can follow timing
errors far in excess of ex-
ed svstem clock variations. It is of course, com-

patible with all known SITOR/AMTOR protocols
and will allow oper iously im-

ation with systems
Fussible because of clock deviations. This tracking is

ully automatic and does not require typing control
commands to manually alter system timing as
required in some programs.

If you own an Air-1 with AMTOR, we will sup-
ply vou with an updated set of “high rate bit sync
AMTOR + 7 ROMS plus as a bonus, a disk which
contains the real-time disk communicator and ASCII
Tokenizer programs for sending programs over the
air. Just send in your present ROMS (two 2764’s with
their labels intact) and $35. We'll rush you the new
ones,

If you have an Airdisk, send it with $10 for the
update. Send to Microlog Corporation, 18713
Mooney Drive, Gaithersburg, MD 20879. Tel: 301
258-8400.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

ZELTWANGER ELECTRONICS PRESENTS
Sensibly Priced RTTY Products

For the Commodore 64

RTTY LINK 64
Full featured menu driven
machine language on disk
for the serious RTTY user

MICRO TU
The most cost effective
terminal unit available for
getting started on RITY.

Fully menu dnven (you won't
need the manual cluttenng up
your desk)

Setup Files for one-key startup

Versatile Disk and Printer |1/0
Recewve to disk or printei
Transmit from disk
Print trom disk

Vaniable Split Screen and Color
Formals

Type-Ahead and Message

butlers

Supports all common BAUDOT
and ASCIl modes

Low cost alternative for RTTY

IRTTY 64 BASIC software

available
Thus s an updated version of the
widely distnbuted program Dy
KG3V A good staner program for
new ATTY users

Kit wncludes PL board, tull
documentation and all pars
(excep! case and power supply)

Easy hookup and calibration
Recewves from speaker audio
FSK and microphone AFSK
outputs

Tunming LED indicates locked on
signal

RTTY LINK 64

Micro TU Kit :
ZRTTY 64 basic disk .5 9.95

CLUB DISCOUNTS AVAILABLE
DEALER INQUIRIES INVITED
Write tor turther details

Send check or money order to
Zeltwanger Electronics
P.0. Box 62
State College, PA 16804

“When You Buy, Say 73"

Add $2.00 for shipping per order
Additional shipping charge for
foreign orders. PA delivenes add 6%
sales tax. Please allow 2 weeks for
personal checks

FSOTRON ANTENNAS

‘ A STEP FORWARD
| IN HF
COMMUNICATIONS
NO TUNERS!
NO RADIALS!

NO COMPROMISE!

Models From
160-10 Meters

W

*‘Comparing antennas, Frank mentioned to me that
the Isotron was S9 4+ 10 dB, whereas the outside
antenna was only S9+ 5 dB! Here, the Isotron actually
put out a better signal than the regular antennal
Probably skip angle, ect., but who cares? The
performance of the Isotron 40 is just plain phenomen-
al.** See review in October 73, 1984.

Finally, a full size Antenna in a 3-dimensional
package. Perfect for limited space, RV's, Marine and
more.

The Isotrons offer you excellent transmitting per-
formance along with low noise reception and a sensitive
receiving quality,

BO-METER - $63.95 plus $4.75 Shipping

* 40 -METER - $52.95 plus $3.75 Ehlppint _
B0O-40 Combination - $110.00 plus 8 50 Shipping

ASK FOR PRICES ON OTHER MODELS
BILAL COMPANY =~

- S.R. 2, Box 62, Dept. 91 t
Eucha, Ok. 74342 PH' 918-253-4094 'S
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HAL-TRONIX MOVING?

DAYTON SP EC'ALS Let us know 8 weeks in advance so that you won't

S—— miss a single issue of 73.
1 L - L

HOL " ArLasTitAVERY/AFFORDABLE COMPUTER Attach old label where indicated and print new ad-

ﬁ_/;f} AT A VERY AFFORDABLE PRICE ) i i o
) dress in space provided. Also include your mailing
POWERFUL FULLY PROGRAMMABLE WITH 28 OF MEMORY—PORTA. L 2 h
=Bl =1 M E - -

DURABLE 40 KEY MEMBRANE TYPE KEYBOARD-.Z80 BASED FOUR label whenever you write concerning your su

CHIF DESIGN =EDUCATIONAL—=UMNIQUE SYNTAX-CHEGK REPORT

CODES FOR ERROR IDENTITY—GRAPH DRAWING AND ANIMATED DIs- | scripiinn. it hEIpS us serve you pmmpﬂy. Write to:
PLAY—ACCURATE TO 81/2 DECIMAL PLACES FOR FULL RANGE MATH

AMD SCIENTIFIC FUNCTIONS—AT AN AFFORDABLE PRICE e - Subscri pt ion De paft ment
WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 73 fﬂl‘ Rad 1

el ik e ds 1s MADE BY A FAMDUS WATCH COMPANY THEY USED TO SELL FOR P.O. Box 931

s Amateurs ramingdale NY 11737
m m m m m m m ' E u WE BOUGHT OUT WHAT THE FACTORY HAD LEFT [N STOCK AND HAD g
wuls-No Realcafiall: In §u BB 7O REMOVE THE LABELS.THESE UNITS ARE UNPAGKAGED. LESS THE I I
g9y WALL ADEPTER ANMD MAMNUAL BECAUSE THIS IS & DHSCONTINUED ] i . -
=B Mo Bc Bv Bo Bo dw } Q0 ITEM THERE IS NO WARRANTY. | | | Extend my subscription one additional year for l'l-l‘li'fr $19.97
GET THEM WHILE THEY LAST LIMITED SUPPLY l | Fa}rment EﬂElﬂ‘SEd Bi'" me '
BLIY 151 !er FOR $19.95 BLY 2nd FOR 516.95 oV DCWaALL ADAPTOR £4.95 l I
BLY THE Jecd LIMNIT im0 ClRE Ba e £ OB _-I,-_u.:-_ £10.95 MANLIAL dhues I FEGES 2295 Canada and Mexico $22.9711 yr. ﬂl'li‘r e fands dravws on 1S Sank. TI:IF'E'HI-:II'I Sartace I
See September 1984 issue of 73 for TIMEX/RTTY article ' $39.97/1 yr. only US funds drawn on US bank. Foreign Airmail, please inquire,
=l VEK FAM HEW I o L '
APPLE Il and APPLE Il + COMPUTER MAIN- ”: '!l-"'ﬂu ha\l"ﬁ' no ;abE! ha”dﬂ p”ﬂt GII_D b | ress nere. I
GAME CALL
FRAMES (fully populated) .............. $150.00 et L . I -
& CORDS AVAIL. WRITE |._|__IL I
POWER SUPPLY: CASE AND KEYBOARD; SEPA- I g Name '
RATELY AVAILABLE .......... CALL OR WRITE S
IC CHIPS AVAIL I ~ AddrESS I
UNIT AS DESCRIBED ABOVE, FULLY ASSEM- |  FORTIMEX X _ |
BLED&TESTED .......... $350 PLUS SHIPPING ZBOCPU..........$250 L Cit Stat &
L ity ate ip
2016RAM .. ....... S 05 o l
((HOT ITEM)} IF YOU'RE TRYING TO BUILD THE CABLE DECODER AS 2364 TIMEXPROM .. $4.95 I I
FEATURED IN THE FEB. ISSUE OF RADIO ELECTRONICS. WE HAVE - :
THE HARD TO GET COILS AND MOST OF THE PARTS. I print NEW address here:
KEYBOARD (99/4 48 KEYS I
FEH. DEMGDULATDRHGNE DEGQ‘DER ‘I‘lﬂtHi-Tﬂ'k, _t ________ E_ﬁ:l
et iy (BPECIALI . .. oo iviisinses s 8296 ' I Name
LIMITED QUANTITY —5 PER CUSTOMER I
DUAL JACKS: INTERFACE CASSETTE WICOMPUTER . . $2.50 EA SWITCHING l Address I
RCA CABLE: INTERFACE TV WICOMPUTER ............. £1.25 POWER SUPPLY l I
GAME SWITCH; INTERFACETO TV, ... ccricvriov.a--c 3205 MODEL 4ATPS (8814 3. DC 5 ]
16K RAM PACKS (REFURBS). ... ....ooveeinnnsnnn.., $10.35 AP s City State________ Zip J
L BV AT 11 AMP
CASSETTE GAME PACKS CSVAT ZAMP Y B B AL
PKG. #1 CHECK BOOK MANAGER; THE ORGANIZER; THE HIGHLY FILTERED "
BUDGETEER; ALLBFOR ..covveviieeinny ... $10.95 g el foart
PKG #2 FLIGHT SIMULATOR: THE MIXED BAG OF GAMES; THE AS USED 1k THE T 80
SAMBLER ALL S FOR -y 0 UG . £10.95 SUGGESTED LIST OF $30.85
HAL-TRONIX PRIGE
I $12.95

meeowen 1L ATTENTION

STIBIBK EPROM . . S0 EA. 10/$25.00
SEARAEK EFROM. ot o et s e Bt o $3.00 EA.: 10/$25.00

P R EPRIMM -, o e e o o e T o R B s e Fain s o o SR RO )

QBT IR EPROM . ..o\ vreerraresedtspes 0 be R Te $4.00 EA,; 10/$35.00 p e _ .

2764 64K EPROM .............. i et i s s SAKEEAS 10000 We occasionally make our mailing list available to
= b e A L T S e e e e e e i e s e e $19.95 EA_; 10/3180.00 th f ) L h ]

agtrf b P G 7Y VU ) SO | Lt N S U . - = E G ) 0 . - - 1 e

T R s L R iy T e o e OB A R RO E:r m]’rn}?azlﬂﬂ {'}fr {]}T}.{dﬂ;]ﬂEI;:lIL‘a WIt ﬂr‘}f u{"th or
4164 BAR BAM . . ... i e R e v D el 4 W, B O R R TR SETVICES ' 5 3 1 .t 4 '- .

N EONE R R . . oot aama b st b el MR S . | L e D L $4.95 EA. e VR wa ];; A mlg} t d"l”f interest to you, [t
gy kel e TR e D | et N S I T R e e (e L e et T e 52.95 EA, ‘ 3 ' 3| g ' g e
TMS 4002 ASTABLE SYNCH, COMTROLLER . .. ....0:. e e Wt e T e ey 405 EA. Yl;}ll pr}: ITT t B.l'h}f’{}lll' “dm};E € EHtE{l frf}[n ﬁlILh c l]"‘t"
i et bt UL e 1 N b o T e R T $5.95 EA. s $1 b3 v -

TMS 891BANL COLOR GRAPHICS A DISPLAY CHIP ... .vvvrrrsrserrarrrmmesnnnsrnns 3995 p EH;‘;L ]1 r;Ut t € L‘(lllr}f]ﬂ ..inw or df{H{ d L‘”p} ”{‘ FHHF
TMS 93284 VIDED DISPLAY PROG., BBB CUTPUT .o e ia s b e o e n s v e R O5 111 P nEl e a

BRI CBUOHID. s s v e s s SRS NI N | $4.05 EA : 10/$45.00 mailing label and mail it to:

RGBS s T A LT R T ... .$1.95EA, 10/$1B.00

TIM B ANL MIGRO-P CLOCK GEN DRI ER . i s e n s bwshs oe s s s a s on s £5.05 EA. E )

ir 11 R L 6 L i TR s CW CﬂmmUnlcatlﬂnS!PEtﬁrb[}rﬁugh
BT e e T $250EA. 100622 73 for Radio Amateurs

A L s B el o Sk b T e I o B e T e B ot e B s S2G5EA; 10825

B s e e e e e R I ST 1] PO BD}( 931

B TR Rl | e e ek I Rl e e i O S I el B . 1 B T

OR IN OUR OUTSIDE SPACE Please delete my name from mailing lists sent to other
NEAR THE BACK DOOR companies or organizations.

SHIPFING INFORMATION: ORDERS OVER 325 WILL BE SHIPFED POST-PAID EXCEPT Namﬂ ==
O ITEMS WHERE ADDITIONAL CHARGES ARE RECUESTEDON ORDERS LESS THANM
325 PLEASE IMCLUDE ADDITIOMAL $2.50 FOR HANDLING AND MAILING CHARGES
MICHIGAN RESIDEMNTS ADD 4% SALES TAX, SEND 20e STAMP OR SASE FOR FREE

FLYER CAMADIAN DRDEAS ADD $500 POSTAGE IN U.S. FUNDS, Addfﬂﬁs
HAL-TRONIX, INC. = . .
P.O. BOX 1101 - DEPT. N 0 | City State Zip -
SGUTHGﬂ.TE, MICH. 48195 “HAL" HAROLD C. NOWLAND 73ﬁ”"lﬂdlﬂ
PHONE (313) 285-1782 WEZXH ' Amatleurs
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r.!l

(HAVE RTTY—WILL TRAVEL

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW

wh € RT display screen.
nda CW friends even

tstandi es of

A

terminal available, compl

Stay active wi
while traveling
the CWR-6850 are:

Ype up
® External keyboard i
® Runs on +12 VDC
® Small size (12.75" x 11.5")

Write or call for more details. See the CWR-6850 at

your favorite HAL dealer.

lﬂ[ HAL COMMUNICATIONS CORP.

BOX 365
URBANA, ILLINOIS 61801 217-367-7373
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DEALER

DIRECTORY

Culver City CA

Jun's Electronics, 3919 Sepulveda Blvd.,
Culver City CA 80230, 390-8003. Trades
463-1886 San Diego, 827-5732 (Reno NV).

Fontana CA

Complete lines ICOM, DenTron, Ten-
Tec, Mirage, Cubic, Lunar, over 4000
electronic products for hobbyist, techni-
cian, experimenter, Also CB radio, land-
mobile. Fontana Electronics, 5628 Sierra

Ave., Fontana CA 92335, 822-7T710.

San Jose CA

Bay area’s newest amateur radio store.
New & used amateur radio sales & ser-
vice, We feature Kenwood, 1COM,
Azden, Yaesu, Ten-Tec, Santec & many
more, Shaver Radio, Inc., 1775A S. Win-
chester Blvd., Campbell CA 95008,
370-6665,

New Castle DE

Factory Authorized Dealer! Yaesu,
ICOM, Ten-Tec, KDK, Kenwood, AEA,
Kantronics, Santec. Full line of acces-
sories. No sales tax in Delaware. One mile
off i-95. Delaware Amateur Supply, 71
Meadow Road, New Castle DE 189720,
J28-TT28.

Preston ID

Ross WBTBYZ has the largest stock of am-
ateur gear in the Intermountain West and
the best prices. Call me for all your ham
needs. Ross Distributing, 78 So0. State,
Preston 1D 83263, 852-0830.

Littleton MA

The reliable ham store serving NE. Full
line of ICOM & Kenwood. Yaesu HTs,
Drake, Daiwa, B&W accessories. Curtis
& Trac keyvers. Larsen, Hustler, Telex/
Hy-Cain products, Mirage amps., Astron
P.5., Alpha Delta protectors, ARRL &
Kantronics instruction aids. Whistler
radar detectors, Full line of coax Httings.
TEL—COM Electronic Communica-
tions, 675 Great Rd. (Rt. 119), Littleton
MA 01460, 486-3400/3040.

Derry NH
Serving the ham community with new
and used equipment. We stock and ser-
vice most major lines: AEA, Astron,
Azden, B&W, Cushcraft, Hy-Gain,
Hustler, ICOM, Kenwood, KLM, Lar-
seni, Mirage, Mosley: books, rotors, cable
and connectors, Business hours 9-7 Mon-
day through Thursday, and 9-5 Friday
and Saturday. Rivendell Electronics, 8

Londonderry Road, Derry NH 03038;
434-5371.

Albany, New York
UPSTATE NEW YORK

Kenwood, ICOM, Ten-Tee, Belden,
Cushcraft, Larsen, Hustler, ARRL, Hy-
Gain, B&W, MF], Mirage. New and used
equipment. Serving the amateur commu-
nity since 1942, Adirondack Electronics,
Inc., 1991 Central Avenue, Albany NY
12205, 456-0203 (one mile west of North-
way exit 2W).

Columbus OH

The biggest and best ham store in the
Midwest featuring Kenwood and other
quality products with working displays.
We sell only the best. Authorized Ken-
wood service, Universal Amateur Radio,
Inc., 1280 Aida Dr., Reynoldsburg (Co-
lumbus) OH 43068, B66-4267.

Dallas TX

IBM PC/XT kits, supplies, expansion
products; video restorer kits for pay TV,
CATYV, satellite hobbyists’ electronic
project kits/appnotes. More than 95000
parts in stock: semiconductors, ICs,
discretes, video accessories, tools, audio,
automotive, cabinets, computer periph-
erals, Please write for your free 60-page
catalog: Sabet Electronics, 13650 Floyd
Rd., Ste. 104, Dallas TX 75243; T83-4850
(formerly LE,).

DEALERS

Your company name and message can
contain up to 25 words for as little as $150
vearly (prepaid), or $15 per month (pre-
paid quarterly). No mention of mail-
order business or area code permitted.
Directory text and payment must reach us
60 days in advance of publication. For ex-
ample, advertising for the July "85 issue
must be in our hands by May lst. Mail to
73 Magazine, Peterborough NH 03458.
ATTN: Nancy Ciampa.

Jim Gray WiXU

73 Staff

3 pROPAGATION _

EASTERN UNITED STATES TO:

GMT: o0 ©02 04 ©O6 OB 10 12 14 16 18 20 22
ALASKA 20 | 20
ARGENTINA 20| 20 15 |15 115 115 |15
AUSTRALIA 40 20 |20 15 |15
CANAL ZONE 20| 40| 40| 40 ) 40 20 {15 115 115 |I5 120 |
ENGLAND 40 | 40| 40 20 |20 |20 |20
HAWAII 20 40 140 120 120 13
INDIA 20 120
JAPAN 20 |20
MEXICO 0 ) 401 401 40 20 |15 |15 |15 |15
PHILIPPINES 20 |20
PUERTO RICO 40 40 40| 40 20 115 |15 {15 Ji5
SOUTH AFRICA 15: 15 |5
U.5.5.R. 20 |20
WEST COAST B0 | 80 | 40140 &0 (20 120 20

CENTRAL UNITED

ALASKA 201 20 15

ARGENTINA 15 |15 H3
AUSTRALIA 15| 20 40 120 |20 15
CANAL ZONE 201 20 ) 40| 40 | 40 J&0 15 |15 15 |20
ENGLAND 50 | 40 20 1200 20 20,
HAWAII 150 20 20} 20| 40 j40 WO 15
INDIA 20 120

JAPAN 20 120

MEXICO 21201 40| 40| 40 &0 15 15 {5 120
PHILIPPINES 20 120

PUERTO RICO 20 ] 20 1 40 | 40 | 40 K0 Ey 5 5 RO
SOUTH AFRICA 15 |15 J20
U.5. 5. R. 20

20
ES

WESTERN UNITED STAT TO:
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ALASKA 20| 20| 20 40| 40 ) 401 40
ARGENTINA 15| =20 40 | 40| 40 151 15
AUSTRALIA 15] 20| 20 40 | 40 ]
CANAL ZONE 20 20| 200 2071 20| 20 1D
ENGLAND 20 | 20
HAWAII 15| 20| 20| 40| 40| 40 | 40 15
INDIA 201 20
JAPAN 20 20| 20 40| 40 | 40 20 | 20
MEXICO 20 |20 |20 |20 |20 |20 15
PHILIPPINES 5 40 20
PUERTO RICO 20 120 120 |20 |20 | 20 15
SOUTH AFRICA 15 |15
U.5.5R. 20
EAST COAST BO |80 |40 |40 |40 |40 |20 |20 [20
A = Next higher frequency may also be useful.
B = Difficult circuit this period.
G = Good, F = Fair, P =Poor.
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The Problem Solver...

The RF Watimeter Mode! 81000-A from Coaxial Dynamics, Inc.

does more than provide accurate rf measurements. Testing of

transmission lines, antennas, connectors, filters and related

components can reveal unknown problems and assure

optimum equipment performance. -

The 81000-AK Wattkit features this easy-to-read RF

Wattmeter (pictured here), with its optional carrying case and-
an array of elements and
accessories. Coaxial
Dynamics elements can be
purchased separalely for
use in other manufac-
turer's Wattmeters. For
more information on the
81000-A Wattmeter or any
of the complete line of
Coaxial Dynamics RF
products and OEM com-
ponents please contact
Coaxial Dynamics, Inc.

Special elements available for
cellular radio.

AR CoAXIAL B s =
ki) | bYNAMICS, INC.

‘ 15210 Industrial Parkway, Cleveland, OH 44135 = (216) 267-2233
Duiside Ohio, WATS: (800) Coaxial, Telex: 980-630

See all of our products, in our booth, at the Dayton Hamvention!

JQaJiu ’ZﬁfurH

800-448-9338
Introducing

REPEATA-MATE RM-1

Create Your Own Repeater For
Special Events or Emergencies.
Two Mobile Rigs Plus an RM-1
makes a Super, Fast Repeater.

$44.50

{plus $3.50 shpg. }‘:

S

To Order or For More
Information, Call or Write: u

ONEIDA COUNTY AIPORT TERMINAL BUILDING
ORISKANY NEW YORK 13424

MY Has Call i 15 FI6-EEL
TO: OH - FINLAND- ROVANIEMI DXCC

— meememoe | Propagation by Mufplot

RANGE: 14005 MUFPLOT is being used by amateurs from HONG KONG to BAGHDAD, SOUTH AFRICA to ALASKA, by
___ [@sailors, commerical companies and people who know the need of propagation forecasting at its best.
"""""""""""""""""""""""" MUFPLOT will give you HPF, MUF, FOT with LUF plus distance and bearing (and time) to any target.

You can select over 400 listed targets by DX or ARRL prefix, lat /long, or state. The database will let you enter
target data by what ever you want to call it and you can change it anytime.

MUFPLOT will keep track of the stations you have worked for WAS, DXCC or for any other award.

MUFPLOT gives you a video graph (and/or table) and printer display of band conditions. (A special DX
function lets you see world conditions. You select the number of and locations you want). Band coverage for
the C-64 is 6 to 30MHz video and less then 1 to more then 30MHz printer, The APPLE is 2 to 34MHz. You enter

your QTH lat/long only once but you can change it anytime.

IRON POWDER and FERRITEPRODUCTS
AMID

AR
A80clEs
Fast, Reliable Service Since 1963

Small Orders Welcome Free ‘'Tech-Data’ Fiyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Efc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

( } denotes for the (C-64) only.
C-64 MUFPLOT V2 disk only $32.95

APPLE MUFPLOT disk only §37.95

North American orders add $2.00 for 5/H all others $5.00. BASE {2] SYSTEMS
VISA, M.C., personal checks accepted. 2534 Nebraska St.

APPLE is the trade mark of APPLE Computer Co. ;

C-64 is a trade mark of Commodore Co. SEQIHHW. Ml 48601
MUFPLOT is a trade mark of BASE (2) SYSTEMS. Tel.517-777-5613

“When You Buy, Say 73" 73 for Radio Amateurs = April, 1985 95



t To
ek ForIn A
Phone Patch

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

¢ Give complete control to
the mobile, allowing hull
break in operation.

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

¢ Not depend on volume or
squelch settings of your
radio. It should work the
same regardless of what
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. . .

¢ Without an expensive
repeater.

* Using any FM tranceiver
as a base station.

® The secret is a SIMPLEX
autopatch, The SMART
PAITCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT., and
power. A modular phone
cord is provided for con-
nection to your phone sys-

tem. Sound simple? ...
T IS!

With SMART PATCH
“You are in CONTROL

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 1D and much more.

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

T

®

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

How To Use
SMART PATCH

Placing a call is simple,
Send your access code
from your mobile (exam.
ple: *73). This brings ug
the Patch and vou wil
hear dial tone transmittec
from your base station
Since SMART PATCH it
checking about once pe
second to see if you wan
to dial, all yvou have to d«
is key vour transmitter
then dial the phone num
ber. You will now hea
the phone ring and some
one answer. Since the en
hanced control system o
SMART PATCH is con
stantly checking to see |
you wish to talk, you neet
to simply key your trans
mitter and then talk
That's right, vou simpl
key your transmitter &
interrupt the phone line
The base station auto
matically stops transmii
ting after you key you
mic. SMART PATCH doe
not require any specia
tone equipment to contrg
your base station. It sam
ples very high Mrequenc
noise present at you
receivers discriminator t
determine if a mobile i
present. No words or sylla
bles are ever lost.

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

Use SMART PATCH for:

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

* Mobile to Mobile via i
terconnected base st
tions for extended rang
(see fig. 2.)

* Telephone line to mobi
(or remote base).

e SMART PATCH us
SIMPLEX BASE ST/
TION EQUIPMENT. U
your ordinary base st
tion. SMART PATC
does this without inte
fering with the norm
use of your radio.

WARRANTY?

YES, 180 days of warras
ty protection. You simp
can't go wrong.

An FCC type accepts
coupler is available
SMART PATCH.



It's true ng up to OSCAR10is  optional modules, one for 435-MHz
the one sure way to bring the world  operation, another for cross-band
| O matter plex

nto your ham shack. N
where yOur 5nac
FT-726R owners know. You'll find
them working the world from their
apartments. Attics. And from their
antenna-restricted neighbornoods.
They'll even boast of a signal
quality and DX potential that would
make any 20-meter operator envious.
Regardless of where we are in the
sunspot cycle.
In fact, the FT-726R is the world's
most popular link to OSCAR 10
And for good reason. This
2-meter; 10-watt rig gives you ful
cross-band duplex capabil-
ity Simply plug in two

YC}U‘ ) your earth station
JuSt aDOUL "'_‘JWﬂr*rr-' All yOou need
is the 726 and two Yagi antennas:
435-MHz for transmit and 2-meters
for receive.

Even as a conventional base
station, the FT-726R is a real standout.

You can choose from three operat-
ing modes: SSB, FM or CW. Expand
to three-band operation with your
choice of optional modules for 10
meters, 6 meters, 430-440 MHz
and 440-450 MHz

Then store your pr'Efﬂ’T'EC fre-
quencies and I’T"IL_}dr—“S into the eleven
memories for instant recall. With

an set

\‘uﬂ.ﬁ.‘u‘m‘u‘&%‘mﬂﬁ. Wﬁi‘i EE RS TR R L AL LS

Is better out here.
Ask ; anyone whoownsan FT-726

r_.r—h,-qr—l -r\'. Tl'r

pur‘*mxur transfer capabil

ither of two UFCD registers And
versatile scanning functions you'd
expect from : ‘uz_—u radio.

Plus you get a lot more extras
mC'UdII"Igd built-in D"-E‘f’ﬂ DIrOCEessOr;
all-mode squelch and a noise blanker,

So no matter where your shack
s, let Yaesu's FT-/26R introduce you
to OSCAR 10, The world is waiting

YAESU

Yaesu Elect:rnnlcs
6851 Walth
|:.'_:_;] E;"':: 'd !":..-
Yaesu Cincinnati Service Cerrher
L,r d r’.n k Drive. Hamilton, OH
(513) 8/4-3100

_.4-\.
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Prices and specifications subject to change without notice,
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I{enwood S advan:ed technology brings you a new standard
in pocketfhandheld transceivers!

The Smallest HT!

{ AT/ A4 A e
rLi: | /AL VA TH-21AT/A: £600 kHz,
.. o “ 4 simplex.

TH-31AT/A: —1.6 MHz.

[EVErsSe. Sim p{.r:'-;r

e High or D TH-41AT/A: +5 MHz,
Choose 1 watt hi 1r simplex
enough to “nit” most local s Standard accessories
reﬂE‘Eiit:'fa. Of a batie Rubber flex antenna,
sav 5[1 m”’ low earphone, wall charger,
» Py 180 m&l—i thd battery

-.ff::r_!;:i'f-. TH- ‘—.*r':‘f'.*'.*.“i HIis
pack convenient, reiable
performance In a package
SO small, it slips into your
shirt pocket! It measures
only 57 (2.24) W x 120
(4.7/72)Hx 28 (1.1) D mm
(inch) and weighs 260 g
(.67 Ib) w:th batienes'

e XDanoded
coverage [TH—'Z‘IATIA)
Covers 141.000-150.995
MHz in 5 kHz steps,
includes certain MARS and
CAP frequencies,

=
L oy
Ktll |I'|

ey
1L i

pack, wrist strap.

The rechargeable *'3It9n; 5355 Snaps securely
info place. DD ional battery cases and adC‘PtE‘r“?
are available

The high impact case is scuff resistant, to retain
its attractive styling, even with hard use.

See your authorized
Kenwood dealer and take
home a pocketful of
performance today!

o

=

TH-31AT/A: 220.000
224.995 MHz in 5 kHz steps.
TH-41AT/A: 440.000-
449.995 MHz In 5 kHz steps.

L " ;!r i'r .--' I_lr.\:;"l_-l-;' .|l. i b g
Three di git ‘humu wheel T quUenc Jr
selection and h ly top-mounted

conirois increase u_J,_*_:;mr.? ease

K PransCEIVER

® HMC-1 headset with VOX
e SMC-30 speaker microphone

| =8 A e PB-21 NiCd 180 mAH battery
am Em B e DC-21 DC-DC converter for mobile us
o I3 (8] e BT-2 manganese/alkaline r.m:_—w -
e EB-2 external C manganese/alkaline

] == . patlery case
m © e SC-8 soft case forTH-21A/31A/41A
um B S e SC-8T soft case for TH-21AT/31AT/41AT

=1 @ ¢ TU-6 programmable sub-tone unit
; w T ® AJ-3 thread-loc to BNC female adapter

e Service manual
More information on the TH-series HTs
S availabile f’_I'T'I authﬂf"rf 1 "'P;.l',_':rc

KENWOOD

Trio-Kenwood Communications
1111 West Walnut Street
Compton, CA 90220.

TH-21An
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