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A Times Square Data Display

|E Build this scrolling touchtone decoder
for your favonte repeater. What you see
is what you hear WA4TEM

Color Computer SSTV: Part 1

E Complete the picture by adding weath-
er-satellite facsimile to your new color
SSTV system. K6AEP, WBBDQT

Transistors: A Biased Approach

In Part || KCOEW takes the mystery out
of solid state with clear talk and practical
examples. KCOEW

Yikes! Spikes!
E You paid good money for that computer
systemn. Now spend a few hours build-

ing an insurance policy against voltage
spikes W1lUO

Give Your Micro the World

1d There's no voodoo involved in analog-

to-digital conversion. In fact, here's a
project for your TRS-80 that uses only two
chips! AlQZ
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For the ultimate in two-
meter communications, ICOM
presents the IC-271H transceiver
with a high dynamic range
receiver and a 100 watt
transmitter. Operating from the
IC-PS30, IC-P515, or the internal
IC-PS35 (optional), the IC-271H
brings all the advanced
functions of the latest CPU

controlled radios to your shack.

100 Watlts. Now a two-
meter base station with 100
watts of internal power! The IC-
271H provides all the power
required for operation from
remote places 1o repegters
for simplex.

e m—

IC-2/1H

Now a 100 Watt, 2 Meter Base!

— A/B A=B  SCAN
TIENLL H m H
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- o d VIO/M  WRITE  M=VIO

1ICOM
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ACC METER PREAMP MODE-S
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Subaudible Tones.
included as a standard feature
are 32 built-in subaudible tones
which are eaqsily selected by ro-
tating the main tuning knob. PL
fones may be stored into

32 Full-Function Memorles.
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jood signal-1o-
vise ratio PLL allows the IC-

lock to 10Hz
provigding receiver peformance
unparalleled by any other VHF
receaivel
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Fluorescent Display. ICOM's
high-visibility, multicolor display
gives easy-to-read display of all
information necessary for logging
a confact. Fregquency, mode,
duplex, offset direction, RIT fre-
quency, memory channel and PL
tone can be displayed

Scanning. The IC-271H can
scan memcories and programmed
sections of the band or moades
Mode-S scan can be used to
sCan only memornes with a par-
ticular mode or lock out fre-
quencies continuously busy soO
'f"|+'- reayer will F‘lr_" ﬁ.?f‘}l: ]T that
Qnined scanning

e
cht
Standard Features.

e the operation of the
|-_:'_"||—| COM has inc: ornmoraeq
O gupiex -:"E-Z!*.‘_‘.l-. SWICh
'qu‘ ch. receive :J:_,._,. fone
~ontol 5-meter {_‘_‘E-'."I?E-.-T mater
seven-vear lithium battery

DACKUD, QCCessory
connecior and microphone

Optional Features.
oplions are: swilchable
preamplifier, CTCSS
encoder/decocder (encoder is
standard ), computer interface
and voice synthesizer

memory |

Cther
I tat

M -h' 'H

'I-—.I ""I"

all-mode

rw‘.;.-.-‘r'”-_}r

IC-271H

@

===~ LD

e

y T ke

i +
]
CLLAR
™=

- MHz

=

DOWN U P |

T —

Size. Only 11% inches wide
by 4% jinches high, the IC-271H is
styled 1o 100K good and engi-
neered for ease of operation

The IC-274A. The IC-271A
with 25 watt output is available
and has the same feqatures as
the IC-271H, plus an optional
IC-PS25 internal power supply to
make it a compact, go-
anywhere two-meter base
station. See the IC-271A(H) and
other fine ICOM equipment at
your ICOM dealer today.

gaiicom

. TheWorld System

ICOM America, Inc. 2112-116h Ave NE, Bellevue, WA 98004 (206 )454-8155 / 3331 Towerwood Drive, Suire Jﬂ? Dallas, TX 75234(214)620-2780

All sored specificonons are opproxmane and subedcr 1o change wirhout nonce or coliganon. All IKOM rodios sgnificantty exceed FCC requianons limiting spunious emissions. 27 1H1083-1




6 STORE BUYING POWER

( NEW! ) HERE'S WHERE (ERRBHRHED
SR YOU GET THOSE
TH-41AT LOW, LOW PRICES ON

KENWOOD

PLUS FREE SHIPMENT

MOST ITEMS UPS SURFACE (Continental U.S.A.)
CALL NOW OR
DROP INTO ANY OF
OUR SIX LOCATIONS

B-3016 SALE $199.95
B-1016 SALE $249.95
B-108 SALE §159.95
B-23A SALE § 89.95
D-1010 SALE $289.95

MODEL 43
AND

ELEMENTS

GENERAL
COVERAGE
RECEIVER

¥ 1C-751

DON'T MISS
THESE
BARGAINS!

CALL!

IC-745 IC-04AT
SUPER SAVINGS! CALL!

FT-203R FT-209RH

| TRISTAO SALE K L M SALE ALLIANCE W-51
MA-40 SALE $549 HOTOR SALE $899

40", 2 SECT TUBULAR TOWER i:gj:n zill:g :ig: | U-1 10 W-36
ek 40M-2 SALE $309 . u S ALE 3549
55'3 SECT TUBULAR TOWER e L M-354

CALL FOR LOW, LOW PRICES .
IN STOCK 80 THRU 1vaM KLM ANTENNAS $99.95 $54 .95 IN STOCK 51599
PERSONALIZED

SERVICE FREE SH’PMENT

BOB FERRERO, WERJ UPS SURFACE (Continental U.5.) (MOST ITEMS)

JIM RAFFERTY, N6RJ TOLL-FREE PHONE

VP, So.Calif Div. Anaheim INCLUDING ALASKA AND HAWAII

gy 800-854-6046

GHL%EIHKEEEE ST: ;.::;ﬂ (Cahl. ang Anzona customers please phone or visit isted stores)

AL, K6YRA Van Nuys PHONE HOURS: 9:30 AM to 5:30PM PACIFIC TIME.
413 OINer AcHive MAteLrs STORE HOURS: 10 AM to 5:30 PM Mon.through Sat.

OUTLET

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Rd.,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) E_uEDulBDU. L1}
Between Disneyland & Knotts Berry Farm. Hwy 24 Downtown. Lett 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd,
. MaosterCard
E BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
999 Howard Ave., 1702 W. Camelback Rd., 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212,
5 miles south on 101 from 5.F. Airport. East of Highway 17. San Diego Fwy at Victory Blvd
AEA & ALLIANCE = ALPHA = AMECO » AMPHENDOL = BNIXTEHR COLINSG o CHRATIS = CUSHOAART = DANWA = GRAKE » 00X EDGE WMiN-PFRODUCTS = MIBAGE = HYE = PALOMAR = ROBOT & BN
MAMK » ANTEMNMNA SPECIALISTE = ARFL *ASTRON = BELTIEN EIMALD sHUSTLER s HV-GAINS ({CO & 3 W MILLEA * EANTRONICS SHURE = SIGNAL-ONE » STONER » TEMPO » TEN-TEC » TRISTAD

BENCHER & HF{} » L TTERRNLUT = BA-W & Cal LBDOK KENWOOO = KM LARSEN = LLINARA » MET S = MFED & MICRO-LEOG THI-EX = WIEWSTAR « VOOOMW o YAESL and many mors!

Prices, specifications, descriptions subject to change withouf notice. Calilt and Arizona residents please add sales tax



HUSTLER

DELIVERS
RELIABLE !
ALL BAND HF
PERFORMANCE

Hustler's new &-BTV six-

band trap vertical fixed

station antenna offers

all band operation

with unmatched con-

venience. The 6-BTV

offers 10, 15, 20, 30,

40, and 75/80 meter /

coverage with ex-

cellent bandwidth

and low VSWR. Its

durable heavy

gauge aluminum

construction with

fiberglass trap

forms and stain-

lass steel hard-

ware ensures

long reliabiliity.
Thirty

meter kifs

(30-MTK)

for 4-BTV

and 5-BTV

are qQlso

available.

NEW!

68

Don't miss our 30 meter excitement.

HUSTLER -

STILL THE STANDARD OF PERFORMANCE.

HUSTLER

3275 North "B" Avenue
Kissimmee, Florida 32744

An m Company
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WACOM

DUPLEXERS

Our Exclusive Bandpass-Reject Duplexers
With Dur Patﬂnted

BBy CIRCUIT FILTERS

provides
superiaor perfor-
I
v "_‘_9 mance. especially
al close frequency
separation

Models available for
all commercial and
ham bands within
the frequency

range of 40 to
8960 MHz. 4

TELEPHONE
817/848-4435

73: Amateur Radio's Technical Journal Is a
member of the CW Communications/inc. group,
the world's largest publisher of computer-re-
lated Information, The group publishes 53
computer publications in 24 major countries.
Mine 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 Computerworld,
Australia’s Computerworid Australia, Ausitra-
lian Micro Computerworld, Australian PC World
and Directories; Brazil's DataNews and Micro-
Mundo; China's China Computerworid; Den-
mark's Computerworid/Danmark and Micro
Verden; Finland's Mikro; France's Le Monde
informatique, Golden (Apple) and OPC (IBM):
Germany's Computerwoche, Microcomputer-
well, PC Welt, Sofiware Markt, CW Edition/
Seminar, Computer Business and Commo-
dore Magazine; Ntaly's Computerworld Italia;
Japan's Computerworld Japan and Perso
ComWorild, Mexico's ComputerworidiMexico
and CompuMundo, Netherland's CW Benelux
and Microfinfo; Norway's Computerworld
Norge and MikroData, Saudi Arabia's Saudi
Computerworld, Spain's Computerworid/Es-
pana and MicroSistemas; Sweden's Comput-
erSweden, MikroDatorn, Min Hemdator and
Svenska PC World, the UK's Computer Man-
agement, Computer News and Computer
Business Europe, the US's Computerworld,
Hot CoCo, InCider, InfoWorld, MacWorld, Mi-
cro Marketworld, Microcomputing, PC World,
RAUN, 73 and 80 Micro.

INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings andior photo-
graphs are weicome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
of damage (o any matarial. Please en
ciose a stamped, saif-addressad enve-
lope with each submission. Payment
for the use of any unsolicited material

will be made upon acceptance. All con-
tributions should be directed to the 73

editorial offices. “How to Write for 73"

guidelines are available upon request.
US citizens must include their social

security number with submitted manu-
scripls.
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Peterborough NH 03458
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Microfilm Edition—University Mlm:ﬂln-u,

11737. Nationally distributed bty Interna-
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COUNTERS

6 MODELS - RANGESTO 1.3 GHZ

CERTIFIED CALIBRATION - METAL CASES - LSI CIRCUITRY
WITH NO CUSTOM IC'S * AC/DC OR BATTERY
OPERATION * PRECISION TIME BASES - EXCLUSIVE LED
BAR GRAPH SIGNAL STRENGTH INDICATOR
ON MODELS 8010-5 & 8013-S

MADE IN USA
lO000000p =
. B soo7r.s -...'f..“
PRICE LIST
NI-CAD TIME BASE OPTIONS
MODEL PRICE  BATTERY #TCXO-80 #0CX0-80
OPTION +0.1 PPM +0.05 PPM
5 ' a ﬂ ,ﬂ-ﬂ g g d gwwam == o #K-7000-AC 5150. §25, N/A N/A
e #7010-5/1 GHz 5310, $25. §75. N/A
#8007-S $350. $60. 575. $125.
#B010-5 5435, 560. 575, 5125,
#B013-S $499. $60. $75. $125.
| TIME BASE AVERAGE SENSITMTY MAX RESOLUTION T [ |
MODEL RANGE FREQ SIAB-DESIGN | BELOW | ABOVE | GATE TIMES SENSITMITY | BXT CLOCK | METAL | PROBE
(FROM 10 Hz) 500 MHz | 500 MHz MAX | CONTROL | INPUT/CUTPUT | CASE | POWER
| : 112 MHz |17 MHz| 60 MHz |175 MHz | FREQ PM
15mV (2]
K7000-AC | 550Mriz | 5242881 =1PPMRIXO [-24DBM| N/A | 4.1SEC 10 Hz 100 Hz No No Yes | No
| GHz “APPMICXO | j0mv | 20mv (3)
7040-5 600 MHz | 10.0 MHz] *=0.14 PPM-TCXO |—27 DBM |-2108M | .1, 1. 10SEC | A Hz 1 K2 10tz L Yes | No | ves | No
8007-5 700 MHz
*4 PPM-TCXO (4]
8010-5 1GHz |10.0MHz| *=0.4 PPM-TCXO | 10mV | 20mV |.01..4.4.10 A Hz 1 Hz 10 Hz Yes Yes vos | Yes
J— . - =0.05 PPM-OCXOY —27 DBM | -21 DBM SEC
80135 1.3 GHz | |
"AVAILABLE OPTION
ACCESSORIES
FM-1110 Measure audio frequencies faster with increased P-100 Direct 50 Ohm probe . $18.
resolution. Multiplies low frequency signals by 10,
100 or 1000. Built in low-pass filtering and signal P-101 Low-pass probe. Attenuates
amplification. [Pictured 3rd from top) ....... $150. RF frequencies ....... $20.
AP-8015-A 1-1300 MHz preamplifier for reading extremely low P-102 Hi-Z probe. General usage,
level signals. Compact aluminum enclosure can be 2X attenuation ....... $20.
coupled directly to BNC input connector on counter.
Supplied with AC adapter, can also be powered CC-70 Carry case, small, for
from accessory power output on BOXX-S series K-7000AC, 7010-S ... $10.
front panels. 25 dB gain to 1 GHz, 10 dB gain at CC-80 C
arry case, large for BOXX-5
B ¥t - SRS e Ly e i b Wl R e $195. N A S IR $12.
TA-100  RF pick-up antenna, telescope-swivel elbo ..... s12.

CALL FACTORY TOLL FREE

1-800-327-5912 qumemm

FROM FLORIDA (308) 771-2050/1 MasterCard II
TELEX 514849 - | S
== fé
y DOPTOelectronics iInc.
gich 5821 N.E. 14th Avenue Ft. Lauderdale. Florida 33334

To US and Canada Add 5% to max of
$10. per order for shipping/handling
Foreign orders add 15%
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NEVER SAY DIE

editorial by Wayne Green

THE FCC—WHERE DO WE
REALLY STAND?

if, as they say, good news
doesn’t sell papers, then this
FCC news flash should sell one
heck of a lot of magazines. My
friends, | do not have any good
news for you as far as amateur
radio’s relations with the FCC
are concerned.

| thought things were bad dur-
ing the Carter administration.
For newcomers (and those of
you with short memories), the
League counsel managed to
alienate the entire seven-mem-
ber Board of Commissioners
right at the beginning of their
term of office. I've written about
that incredible performance too
many times to rehash it again.

One result of that was serious
talk at the highest levels of the
FCC about abolishing amateur
radio by combining the CB and
ham services. Reagan came
along in the nick of time, chang-
ing the Commissioners and thus
the climate. We got a fresh start.

The previously almost invisi-

ble Amateur Radio National In-
dustry Advisory Committee
(NIAC) suddenly was promoted
to prominence. A new Long-
Range Planning Committee
made up of top communications
executives was set up to plan
the development of emergency
communications systems
which might be viable even in
case of atomic attack. Amateur
radio was obviously a key ele-
ment in any plans for emergency
communications.

Concerned over the twenty-
year lack of significant amateur
growth, a factor which has re-
sulted in the average age of am-
ateurs going up into the fifties in
just one generation, the Com-
missioners were anxious to do
almost anything which would
help get amateur radio growing
again.

They viewed amateur radio as
an enormously valuable Amer-
ican resource not only for its
value for emergency communi-
cations, but also as a stepping
stone for youngsters into high-
tech careers and a source of

QSL OF THE MONTH

The flag of Earth, symbolizing the Sun, Earth, Moon, and the void of space. . . It is truly
the flag of all mankind. KSDZE's card was copyrighted in 1979 by James W. Cadie.

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

not in envelopes cannot be accepiad.
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new communications technolo-
gies.

The innovative Japanese used
a no-code license to generate
over a million new hams in their
country, resulting in their gradu-
ating seven times as many elec-
tronics engineers as America
and their taking over almost
every consumer electronics in-
dustry from us. It seemed rea-
sonable to use their tested and
proven method of interesting
youngsters in the hobby, so the
Commissioners moved ahead
with plans to test a no-code am-
ateur license for use on 220
MHz.

They reckoned without the
power of the ARRL, which
massed the might of their hun-
dreds of clubs to inundate the
FCC with protests. The Com-
missioners not only gave up on
the no-code license in disgust,
but also they gave up on ama-
teur radio as being of much
possible value.

Moves by commercial inter-
esis to take over the amateur
bands were now being given the
nod. You've read about the
moves to take the 220-MHz
band, right? It looks as if 160
meters will be going away,
too—and just when we thought
we were going to see the loran
stations moved and get the
band back just for amateurs.

NIAC was dumped, as was
the LRPC, for without amateur-
radio growth, hopes of develop-
ing any serious emergency
communications systems were
impossible. The FCC has got-
ten out of the license testing
business. The amateur division
of the FCC is virtually extinct.
The volunteer program is so
screwed up it is a joke, and the
Commission could care less.

Continued on page 54
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TR-7950, watts to see!
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The TR-7950!
B |

nanimous choice of the .
Yo [ :H & .H' Standcs il:_'!r.'-':"

melter

in fea-
Iun:—:‘e. performance and reliabiiity.
with no other rng even close!

The TR-7950/7930 features a
arge LC.D. display that 1s easy 10
read in direct sunhght and is back
lighted for comioriable night-time
viewing. Il displays Til?.-’t_r-.]_a uF(j fre-
guencies, memaory channel, repeater
oftset (+,5, —), sub-tone r-umtms
(F-0, 1, 2. 3) tone, scan
scan lock-out. I includes an LED
S/RF bar meter, and l—[J indicators
for reverse, center TUR 2, PRIORITY
and ON AIR, The 21 multi-function
memory channels sltore frequency,
repeater offset, and optional sub-tone
channels. Memories 1 through 15
are for simplex or £600 Hz oltsetl
Memory pairs 16/17 and 18/19 are
palred for non-standard repeater
oftsel. Memories "A" and "B" sel
upper and lower scan limits, or are
for simplex or =600 kHz offset. In
MEMORY mode, a circle of light
appears around the memary selectol
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KENWOOD
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knob. When the memory selector
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With 45 big watts, the TR-7950
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enter stop durnng band-scan, with
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sume scan 18 r_!J[f..“.--
matic (time 5 sec. adjustable; or
rated. A scan delay ol
approx. IS built-in. Scanning
can aiso be accomplsneg with
UP/DOWN microphone or “SC” key
rn,.”.t panel. Programmable priority
ort can be set into any of 21
merm::rw_; channels. With Alert switch
"ON! a dual "beep” sounds when
signal is present. The microprocessol
s pre-programmed for simplex or
+600 kHz offset in accordance
with the 2 meter band plan, with an
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- Key !n.‘: allow manual changes
= H.F”f’hu“:d functions as
a "H-mu autupah_:h encoder auring
nsmit. Freqguency coverage is

» 000-148.995 MHz, and it has a
rene—ater reverse ::‘-".“L.. and mobile
mounting bracket. All these features
are 'w.-_ulatde in one compact,
hgrﬂwelg'ﬂ rng.

Yes, Kenwood is on top with the
TR-7950! Its field proven rehability
and matchless ;Jerf-:wrrﬂ—ﬂnr\:w makes the
TR-7950 the ng of tomorrow, today!

N ofiset

TR-7950 optional accessories:

TU-79, three frequency tone unit,
KPS-12 fixed-station power supply
(7950), KPS-7A fixed-station power
supply (7930), SP-40 maobile speaker,
SP-50 mobile speaker, MC-35 mobille
microphone with time-out timer,
MC-46 16-key autopatch UP/DOWN
mic., SW-100A/B pawer meters,
PG-3A naise filter

More information on the
TR-7950/7930 is available from
authorized dealers of Trio-Kenwood
Communications, 1111 West Walnul
Street, Compton. CA 90220,

apegitications anda prces arne subject [0
change withou! nolice or obhgation




e S pr0ctrcem. Intnoduces
The Yext Stepp T Repeater echmalogy.
The Highly Advanced SCR2000X
Wicnoprnocesson Controlled Repeaten

LY e o
Al e AT NN

High Performance
RF Stages

Totally

Microprocessor AV SRS S s ‘
Controlled | - ———

‘
‘s THE NEW “INDUSTRY STANDARD”!

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 conve-
nience 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.

STANDARD FEATURES:

—r = Mo |

Autopatch/Reverse Patch, W/0 & 1 Inhibit

Dial Pulse Converter

Autodialer

Phone Line & “Over the Air" Command Modes. Vir-
tually all functions may be turned On/Off Remotely.
Touch Tone Control of ‘Timeout’, ‘Hang Time', Patch
Timeout, TX Inhibit/Reset, Patch & Reverse Patch, In-
hibit/Reset, P.L. On/Off (w/optional P.L. board), etc.
Up to 6 Auxiliary Functions. More with TTC300.

Full 16 Digit Decoding with crystal Controlled
Decoder IC

Touch Tone Mute

Unique Courtesy tone

“Kerchunk Killer"

SCR77 D Desktos| Portable Repeater

APPLICATIONS
M Ideal for low power local use

8 Portable/Mobile at the scene of an
Emergency

B Compact, Rugged
B Self Contained
B 10W UHF. Built-in

# increase coverage at parades or other Duplexer

Public Service events B Optional Auto-
8 “Mountaintopping” with battery pack patch & P.L.
® Full Duplex Computer/Data Links B AC or 12 VDC In-
B Export Rural Telephone put

Timeout Warning

Automatic CW ID & ID Command

Remote Programming of 3 Timers for 2 different tim-
ing cycles, or No Time Out

Microprocessor M ‘Battery Backup'
Autopatch AGC for constant levels

Local Status Indication via 12 Function panel LED
Display

Front Panel Touchtone Pad for Local Control
NEW—Improved: Rcvr., UHF Xmtr., Power Supply!
Full Panel Metering: Rcvr. & Xmtr. functions plus
Voltages & Currents

30-75 Watt VHF & UHF Models

100-150 Watt Final Amps Available

( SC200X Controlier & Interface Boards also available )

‘n
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_SPECTRUM COMMUNICATIONS

055 W. Germantown Pk, S12 ¢ Norristown, PA 19403 ¢ (215) 631-1710 * Telex: 846-211



FCC 3, Hams Won

“I HAVE A SUSPICION that we're not going
to lose this band, but that doesn't mean
that ham radio is out of the woods,” says
Art Reis K9XI. Art, who is the editor of 220
Notes, believes that hams have won this
battle, although he cautions that further at-
tacks on the 220-MHz spectrum allocation
are likely. Incredibly, hams are buying 220
gear by the bushel. Part of the reason is the
increasing popularity of digital modes of
communication, like packet radio, which
use the band for high-speed inter-group
linking. The FCC received nearly 300 com-
ments on the issue; most were rational dis-
cussions of the impact land-mobile radio
would have on 220. This is in contrast to the
deluge of unsupported whining the Com-
mission had to wade through during the no-
code disaster. According to Art, “. . .the fu-
ture of 220 MHz is looking up!™

Packet Ears

SPEAKING OF PACKET RADIO, the ARRL
is publishing a very informative newsletter
for the packeteer, dubbed Gateway. It's
available to everyone with an interest in the
subject, although League members get a
discount on the subscription rate. The sec-
ond issue of Gateway described an HF
packet bulletin board run by Hank WORLI.
Hank's BBS is one of the more popular
systems on the east coast and can be ac-
cessed on 14.080 MHz using 200-Hz shift at
300 baud. If you would like more informa-
tion about Gateway and packet radio, drop
Editor Jeff Ward KBKA a note at 225 Main
Street, Newington CT 06111. Tell him 73
sent you!

Ducky Wars!

NOW THAT NO-CODE isdead, it'stime fora
new divide-the-ranks issue: a national
144-MHz repeater standard. Right now we

have two. Under the eastern plan, repeaters
in the 146-148-MHz subband are spaced 15

kHz apart. The bandplan being used in the
western part of the country has them 20 kHz
apart. Obviously, this creates real night-
mares for repeater coordinators in areas
where both systems abut. Who's correct?
Rumor has it that Mexico will be using the
20-kHz system (by governmental decree)
very soon. Hams in states that border XE-
land are going to have mucho problemos
when they try to kerchunk their favorite ma-
chine—unless they switch their repeaters
to 20-kHz spacing. But then what about the
hams in states that border the states that
border XE-land? You can easily see how the
trouble quickly spreads across the nation. It

EDITED BY PERRY DONHAM KW10

gets really confusing when you realize that
the ARRL promotes its own bandplan—re-
peaters west of the Mississippi are sup-
posed to run inverted. Personally, | think we
should implement a national 20-kHz-spac-
ing system. Technically, it makes more
sense than what we're doing now. What do
you think?

73’s Company

DID YOU EVER NOTICE that company is
most likely to drop by when the place Is a
wreck? Well, it happened to us here at 73 a
few days ago. It was a fine New Hampshire
Friday, and everything we own was in
boxes. The furniture was all shoved into one
room, and the entire staff was decked out in
our finest grubby attire, as we were moving
to plush new offices about a mile down the
road. Into the middle of this mess stepped
Grant WENTK, his family, friends, and two
dogs! Grant had driven his RV from Califor-
nia to Maine and wanted to drop in and say
hello. We had a very pleasant visit, with
Grant demonstrating his allband mobile in-
stallation (including RTTY) which was very
impressive. Not ten minutes after wishing
Grant farewell, we heard a knock on the
door. . .it was Dean WT4A, who had driven
up from Florida! Needless to say, we didn't
get a heck of a lot of moving done that after-
noon.

Going, Going . . .

WILL HAMS LOSE still more spectrum to
commercial interests? The FCC would like
to reallocate half of our 160-meter band to
non-government radiolocation. Docket
84-874 would move this service to make
room for an expansion of the AM broadcast
band implemented in the 1979 WARC.
Though the amateur community was taken
by surprise, the ARRL moved quickly, filing
a motion against the NPRM just three days
after it was announced.

Author! Author!

FAME AND FORTUNE are what 73 authors
receive! We all have a story to tell. Why not
tell it to the world? We are looking for arti-
cles that deal with the technical side of am-
ateur radio. The how-to-build-it-and-why-
does-it-work type of piece that you enjoy
reading in 73 every month. It doesn't have to
be complete plans for a 9600-baud frequen-
cy-agile kilowatt hand-held, just some little
gadget that you or a friend have built. |
won't tell you how much we pay for articles,
but if we really like it, a well-written manu-
script could pay for that new packet system
you've had your eye on. And don’'t worry if
you can't spell or if your paragraphs are one

long sentence. We'll help you over the
rough spots. Interested? Send an SASE to
73, 80 Pine Street, Peterborough NH 03458,
Attn: HTW. When your envelope comes
back, it will have a copy of our author’'s
guide in it.

Cheap Tricks

YAESU FT-757 OWNERS rejoice! From our
something-for-nothing department comes
word of a newsletter published by the 757
Club International. It really looks like a
great source of information about this pop-
ular rig, and the price is right. Membership
in the club, which includes the newsletter,
is free—just send a large SASE to 757 Club
International, Box 5021-E, Spring Hill FL
33526.

Read This!

WHAT'S NEW WITH YOU? We would like to
know just that. You may have noticed (espe-
cially if you're reading this) that 73 has a
new column. “QRX" is about you—what
you are doing, what you've heard, what you
would like to do. Don’t be shy: Send news
items, comments, and what have you to 73
Magazine, 80 Pine Street, Peterborough NH
03458, Attn: QRX Editor. Try to double-
space any typed items, and send along a
picture if you can.

China Syndrome

WORKED CHINA YET? Neither have |, but
there's hope for us little pistols. According
to Tim Chen BV2A/BV2B in Taipei, exams
for ham operators will be given by the
Ministry of Telecommunications, and we
may expect oodles of BY calls flooding the
bands very soon. OK, maybe not flooding,
but at least it will be a little easier to get that
card you've been wanting. In the meantime,
look for BY 1PK around 14.155 MHz and be-
tween 14.180 and 14.190 MHz at 1400 and
1600 UTC. BYS5RA has been heard near
14.195 MHz from 0800 to 1000 UTC.

Fight Back!

THE ARRL HAS FILED a Request for Issu-
ance of Declaratory Ruling with the FCC
that asks the Commission to exercise pre-
emptive authority over stale and local zon-
ing regulations which affect transmitters
and antennas used in the Amateur Radio
Service. File formal comments (an original
and four copies) with the Secretary, FCC,
1919 M Street NW, Washington DC 20554;
refer to PRB-1. The deadline for comments
is December 14, 1984,
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Robin Rumbolt WA4TEM
1134 Glade Hill Drive
Knoxville TN 37919

A Times Square Data Display

Build this scrolling touchtone decoder for your favorite repeater.

his is a project for re-

peater operators and
people who want to see
what they hear on repeaters,
namely, touchtones™. It is
a Times-Square-style scroll-
ing touchtone data display.
It is also a project that |
wanted but kept putting off
for all of the 12 years that |
have been designing and
building autopatches and
touchtone repeater control-
lers. | could never justify
dedicating a touchtone de-
coder to a function like this.
Touchtone decoders were
just too expensive, finicky,
or bulky.

Well, things have changed!
With its recent introduction
of the TRK-956 DTMF (touch-
tone) decoder kit, Teltone

What you see is

Co. of Kirkland, Washing-
ton, will surely put a severe
crimp in the 567 tone-de-
coder business. Priced at
only $2275, the TRK-956
comes complete with an
M-956 single-chip DTMF de-
coder, a 3.58MHz crystal,
and a 22-pin IC socket.

The M956 decoder is a
CMOS chip that includes all
filters, decoders, and timing
circuits needed to imple-
ment a complete T16-digit
DTMF decoder. Its block
diagram is shown in Fig 1.
The decoder requires only a
single +5-volt supply and
has a measly current drain
of only about 10 mA! By the
way, Teltone includes with
each kit sold their SC-1 ap-
plication guide which ex-

what you hear.

plains all about telephone
lines and signaling standards
and has plenty of touchtone
applications circuits.

Features

This circuit will display in-
coming touchtone digits be-
ginning on the right side of
the display and scrolling
them to the left as new dig-
its are received. The circuit
shown in this article is ca-
pable of displaying 16 digits.

The circuit has several
display-control buttons. A
CLEAR button blanks the dis-
play and reinitializes memo-
ry. The SHIFT button will
shift the entire display to the
left one place and insert a
blank character on the right
end. A MATCH button is
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used for sequence program-
ming (which will be explained
later).

A useful feature that | in-
cluded was that of code
matching. A given sequence
of numbers ranging in length
from 1 to 16 digits may be
programmed easily into the
unit. Then anytime that ex-
act sequence of numbers is
received, the circuit will ac-
tivate an alarm line. This
feature is very handy for
several purposes. For exam-
ple, it can be used to dump
an autopatch when an ille-
gal phone number is dialed,
or it can be used to set off
alarm bells and sirens when
a malfunction code is re-
ceived on a telemetry down-
link, or it can be used to un-
squelch a station’s speaker
when an access code is re-
ceived. | am sure you can
think of many other uses.

The Circuit

When | started to design
this circuit, | came to realize
that a standard shift-register
design would require at
least 21 integrated circuits.
That's a lot more wiring than
| wanted to do. Since | am
an advocate of the KISS
design philosophy (Keep It
Simple, Stupid!), | decided
to utilize the marvelous
power of the microproces-
sor to simplify. Using the In-
tel 8748 microprocessor, |



was able to bring the circuit ©x

" . ﬂ:i‘ﬂ ol
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The schematic is shown in .
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Fig. 2.

The 8748 microprocessor,
or course, controls it all. It
receives the binary data
from the decoder, trans-
forms the data into 7-seg-
ment form, and then routes
the proper display data to
the segment drivers at the
same time that it activates
the appropriate digit driver.
Every time a new digit is
received, the microproces-
sor checks the currently dis-
played data to see if it
matches a preprogrammed
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In addition to the micro-
processor and the tone
decoder IC, | used a CD4515
CMOS 4-to-16-line decoder
to expand the output capa-
bility of the microprocessor, ov o
This IC has the capability of
driving 16 output lines.
These lines then go to dis-
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Fig. 2. Schematic diagram.
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Since | am using the same



microprocessor for data dis-
play and telemetry transmis-
sion, | started the program
(below) with a fast check to
see if transmit or receive
mode was selected. This is
indicated by a high or a low
on pin 24 of the micropro-
cessor. If the input is low,
the transmit routine is se-
lected. Otherwise the pro-
gram for data display will be
executed. The program then
initializes registers and mem-
ory space. Anytime the
CLEAR button is pressed,
the microprocessor will re-
set and re-execute this ini-

tialization sequence, thus
clearing the display and
memory.

Lines 180 through 270
comprise the main loop. Ev-
erything else is in subrou-
tines. The main loop calls
the display routine, DAGN,
checks to see if all digits
have been displayed, and
then checks the INT input to
see if there is a new digit in-
coming. In this way, new
digits are read in only at the
end of a display multiplex
cycle. This is done to mini
mize display flicker and

Program listing.

keep each digit at equal
brightness. The command
switches are then checked.
If no commands are incom-
ing, then the program just

executes the main loop
again.
The SHIFT subroutine,

lines 280-520, shifts all data
down one location in memo-
ry when either a new digit is
received or the SHIFT but-
ton is pressed. A new digit is
stored in the now vacant
first memory location. If the
SHIFT button was pressed, a
blank is put in the first mem-
ory location.

The digit-display subrou-
tine, DACGN (lines 580-790),
pulls the digit to be dis
played out of memory,
looks up its 7-segment repre-
sentation in the decode
table (lines 1090-1250), and
then outputs the digit ad-
dress and the proper 7-seg-
ment code. Since the * and #
figures cannot be displayed
on a 7-segment display, |
replaced them by the “0”
and “-" characters, respec-
tively. 1 also chose to dis-
play the sixteenth digit, “D”
on most pads, as blank. Im-

bedded in the DACN sub-
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Program Memory

000-013 Initialization routine
014-026 Main loop routine
027-04D SHIFT subroutine
04E-054 Button shift routine
055-072 DISPLAY DIGIT subroutine
073-091 HOLD subroutine
092-0AC CHECK subroutine
OAD-0AE XMIT VECTOR

ODAF-0EF Unused

OF0-OFF Seven-segment decode table
100-3FF Unused

Data Memory

00-07 Register Bank 0 (RO-R7)
08-17 Stack
18-1F Register Bank 1 (Unused)
20-2F MATCH sequence storage
30-3F Display digit storage
Register Usage
RO = General use
R1 = General use
R2 = Loop counter
R3 = Display memory address pointer
R4 = Sequence length counter
R5 = Loop counter
R6 = General use
R7 = MATCH sequence length storage

Fig. 3. Memory-usage chart.

routine is a small delay rou-
tine, lines 730-780, which is
used to slow down the mul-
tiplex rate. Too fast a rate
limits digit brightness, while

too slow a rate would cause
noticeable flicker.

The HOLD subroutine,
lines 800-1000, moves what-
ever numbers are currently

geeeeee

The touchtone data display.

on the display into sequence
memory when the MATCH
button is pressed. It also sets
a flag, FO, which tells the
program to check the dis-
play digits against this mem-
ory for a sequence match
anytime a new digit is re-
ceived.

The last routine, CHECK
(lines 1010-1180), does the
actual comparison of dis-
play data and memory data.
If a match is found, the

-

Fig. 4. PC board.

alarm bit is set. Otherwise
the alarm bit is cleared. Fig.
3 shows a memory-usage
chart.

Construction and Operation

A printed circuit board
was developed for this cir-
cuit and is shown in Fig. 4.
Fig. 5 shows the parts place-
ment. Note that the circuit
board does not include the
display LEDs themselves.
Because of the wide variety
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of LED displays that may be
used in this circuit, | decided
not to design a PC board for
them. Any common-anode
LED display may be used. If
you decide to use the
popular multi-digit stick-
type displays, make sure
that they are the multiplex
type and not the direct-drive
type. Whatever display you
choose, wire all segment
lines in parallel and bring
out all anode lines separate-
ly. Your display may be any
length you choose up to 16
digits. | limited my first pro-

8:

IC3
CD45I15

Fig. 5. Parts placement.

totype to only 12 digits.
Simply leave out any digit
drivers at the left side of the
display that are unused.

The 5-volt regulator chip,
IC4, can get quite warm dur-
ing operation since the cir-
cuit draws about 250 mA.
Because of this, a heat sink
should be included. The PC
board layout includes space
for a TO-220-style heat sink.

There are seven jumpers,
labeled A-C, which should
be installed on the board af-
ter all other components are
in place.

12 73 Magazine = December, 1984

Initial power-up should
be preceded by a voltage
check with IC4 in place and
IC1, IC2, and IC3 removed
from their sockets. Check
the power pins for proper
voltages. These ICs are get-
ting less expensive but still
are not cheap enough to
blow because of a wiring er-
ror or solder bridge!

Once the voltage check
has been successfully com-
pleted, disconnect power
and install all ICs in their
sockets. Note that IC2

AUDIO IN

ALARM

points the opposite direc-
tion of IC1 and IC3. Apply
power. If all is well, the dis-
play should come up blank.
Feed a source of touchtone
audio to the decoder. The
decoder requires an audio
voltage in the range of
about 150 mV to 2 V p-p. As
each digit is received, it
should be displayed at the
right end of the display. Suc-
cessive digits will cause pre-
viously received digits to be
shifted one place to the left.

Pressing the SHIFT button
also will cause digits to shift



The DX 1000 makes
tuning in London
as easy as dialing a phone.

Direct access keyboard tuning 1 kHz, or at the touch of a button, has to say. With the Uniden'
brings a new level of simplicity doubles as a two time zone, 24- Bearcat' DX 1000 shortwave
to shortwave radio. With the hour digital radio, you have direct

access (o the world.
For the name of your

Uniden® Bearcat® DX 1000, dialing quariz clock.
inthe BBC in London isaseasyas A built-in timer

dialing a telephone. And you can wakes you to nearest retailer dial toll-free

switch from the BBC to Peruvian your favorite ... 1-800-SCANNER.

Huayno music from Radio Andina shortwave sta-

instantly. Without bandswitching. tion. Or, it can be programmed to Frequency fiange: 10 Kz 1o 30 MHZ contn
Featuring the innovative micro- activate peripheral equipment ously Tuning: Direct keyboard entry, selectable

processor digital technology made  like a tape recorder to record up R i e e ey

famous by Uniden' Bearcat® scan-  to five different broadcasts—any tivity: 10 4V AM, 05 uV CW/SSB/FM, 16-30

ner radios, the DX 1000 covers I frequency, any mode—while you | poe ma0e o o Beee o Froquency

10 kHz to 30 MHz continuously, ’|| are asleep or at work. Stability: Better than 100 Hz after warm-up

with PLL synthesized accuracy. But |} The DX 1000 8IsOinclides’ "] S -oni b GHEE Aae:se b

as easy as it is to tune, it has all independent selectivity selection | 27 kHz 6 kHz and 12 kHz Filter Selection

the features even the most sophis- {# to help you separate high-powered | '"@ependent of Mode.

ticated “DXer” could want. 10 J stations on adjacent frequen- ) .

memory channels let you store | cies. Plus a noise blanking u n I d E an

favorite stations for instant recall system that stops Russian pulse

—or for faster "band-scanning” radar interterence.

during key openings. The digital There's never been an R T T o e <y -

display measures frequencies to easier way to hear what the world w
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the sequence. Then press
the MATCH button. From
Parts List now on, any time that that
Quantity Designation Description Cost exact code is received, the
16 R1-R12, R31-R34 Resistor, 1k Ohm, % W, 5% $ 96 alarm line will be activated.
7 RI3-Ri9 Resistor, 27 Ohms, % W, 5% 42 Each time the code is recog-
10 R20-R26, R28-R30 H&sistf::r, 3.9k Ohms, Y% .'N, 5% * 60 nized the alarm line will
2 C7,C8 Capacitor, 22 pF, 50 V disc ceramic 16 stay activated only for as
3 C1,C5,C9 Capacitor, .01 uF, 50 V disc ceramic 24 | dditi | digits
2 C2 Cb Capacitor, 1 uF, 16 V electrolytic 34 b L ‘nﬂ SUGONna 'E‘
2 C3, C4 Capacitor 10 uF, 25 V electrolytic 36 are received. The matching
16 Q1-Q12, Q20-Q23  Transistor, PNP 2N3906 or equivalent 4.00 process will be deactivated
7 Q14-Q19 Transistor, NPN 2N3904 or equivalent 1.75 and memory purged when
1 IC1 TRK-956 DTMF decoder kit 2275 the CLEAR button is pressed.
1 IC2 8748 microprocessor (see text) 50.00
1 IC3 CD4515 CMOS decoder 2.49 Conclusion
1 IC4 LM7805 5-volt regulator 159 :
16  DIG1-DIG16 LED, ?~5egmenfgumrnﬂn anode display 16.00 . | wish to thank Paul Ham-
1 = 40-pin IC socket 49 ilton WD4MQQ for his ex-
1 — 24-pin IC socket 29 cellent photographic assis-
1 — PC board 10.00 tance and his PC board ex-
1 — Heat sink, T-220 style 25 pertise. | also wish to thank
Bill Kaylor W9DSM for de-
NOTE: The crystal, X1, and 22-pin socket are included in the TRK-956 kit available from veloping the PC board lay-
Teltone Corp., PO Box 657, 10801 120th Ave. NE, Kirkland WA 98033-0657; (206)- out and also for his nagging,
827-9626. which made me finally build
this thing.

left, but instead of a new
digit appearing, a blank will
be inserted at the right end.
This SHIFT button is very

may also be used, when held
down, to temporarily freeze
what is on the display

To program the unit to

to clear the display and
memory. Then enter in the
code that you want recog-
nized. Do not enter any ad-

As | mentioned previous-
ly, I will make available pre-

programmed and tested 8748
microprocessors for $50.00.

handy to insert blanks be-
tween incoming digits. It

Printed circuit boards are
$10.00 each. B

recognize a specific code,
first press the CLEAR button

ditional digits or blanks that
you do not wish included in

AMATEURTELEVISION

ATV TRANSMITTER/CONVERTER
ALL YOU NEED IN ONE BOX

$399 delivered
@ @ . TC-1 plus

II‘I' I'I].ﬂ:‘l.‘lll'!llfll!ﬂ'

e""ﬂ ‘ﬁ

® OVER 10 WATTS PEP QUTPUT. Crystal controlled continugus
duty transmitter. Specity 439 25, 4340, 426 25 standard or other
70 cm frequency. 2 freq ophion add $S26

® BASE, MOBILE, or PORTABLE. Use the builtin AC supply o1
external 13.8 vdc Do parades, Marathons. CAF searches. etc

® TWO VIDEO AND AUDIO INPUTS for camera, TVRO. VCR. or
computer. Wide bandwidth for broadcast quality color video and
compuler graphics Standard broadcas! subcarrier sound which 1s
heard thru the TV speaker

® RECEIVEONYOURSTANDARDTVSETtuned tochannel 3 or 4
Sensitive varicap tuned TVC-2L downconverter covers simplex and
repeater freq over the whole 420-450 mHz 70 cm amateur band.

® ATTRACTIVE 10.5 x 3 x 9 CABINET.

CALL OR WRITE FOR OUR CATALOG or more inflormahion or
ATV antennas. transmil modules, cameras elc or who is on in your area
See chapier 14 1984 ARRL Handbook

The Best Active Antenna
COSTS LESS!

The new ARCOMM AP4 active
tuned antenna/preselector is the
most versalile, best performing
unit available. Ideal for use where
outside antennas are not possible,

FEATURES:
o Tunes 540 KHz thru 32 MHz in four bands
o Improves RF selectivity and image response of any receiver
o Accepls up 1o four external antennas -
e Internal telescoping antenna provides excellent results
» Switched output jacks provided for up 10 three receiven
o Operates oninternal 9 volt battery (not included) or AC adapter
e AL sdapter included at no extra cost
s Full rwelve month limated warranty
o Ten day return prvilege if not completely satisfied

To order, send check or money order plus $3.00 shipping
PA residents add 6% sales tax. Dealer inquires invited

ARCOMM s

995

including FREE AC adapter

TERMS Visa Mastercard. or cash only UPS CODs by telephone or mail
Hoslal money orders and lelephone orders usually shipped within 2 days All
her checks must clear before shipment. Transmilling equipment sold anly
to icensed amateurs. ventiable in the 1984 call book

2522 Paxson Lane
Arcadia CA 91006

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

P.C. ELECTRONICS

Lewistown, PA 17044
Tom WGORG Maryann WBGYSS

{;rm mm
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ICOM IC-7/45

160-10 MTR 100W XCVR / 0.1-30MHz RCVR

VOIX COMARP L BT
i - FLAMA (L NE
{ ¥ 1 ) e
| W
Ty
15 f }
i4
13
TRAMNSAMIT
L
|2
i 7
Ll £ =
LSS |
/—\ MHONES PREAMP

The IC-T45 represents a
major breakthrough in the ham
indusiry...a full featured HF base
station transceiver with a com-
bination of standard features
found on no other franscealver in
IS price range.

Compare these exceptional
standard features:
100KHz - 30MHz Receiver
16 Memories
100% Transmit Duty Cycle

Transmifter with exception-
ally low distortion

* |F Shift AND Passband Tuning
Receiver Preamp

10Hz/50Hz/1KHz Tuning Rates
with 1MHz band steps

Adjustable Noise Blanker
(width and level)
Continuously Adjustable AGC
with an OFF position

Full function Metering with a
built-in SWR Bridge

Optional Internal AC Power
Supply

3 1COM 1P TRANSCEIVER BEE-T7 A4S

(WA "y

LW PART Sl hiL

Dlhlr Etﬂndﬂrd Features.
cluded as stanaard are
".":r"‘r‘-.r _;* the fl_:l-:-‘Ti_]fEl: most asked
for by expenaenced ham radio
-“EP’J“T“‘"-. dual VFO's. RF speech
comprassor, funable notch filter
._:II' mode squelch, program
band scan, memaory scan
(frequency and modes are
stored ), recelver and fransmitter
incremental tuning and VOX,
ICOM's proven fransceiver
designs and technology are
used In the IC-745 all ham band
transceiver which includes S5B.
CW. RTTY, AM receive and an
optional FM plus o 100KHz fc
JOMHz general coverage receiver

ICOM System.

Tha IC-745
with ICOM’s ful

F accessones

""'"'._'-..E':lbnf F“ ovQailgoie
include the IC-P515 base supply
IC-PS30 = yf.'sam power supply
(switching), IC-P53% intermnal
power supply, the IC-2KL linear
amplifier, AT100 automatic
antenna tuner., ATS00D automatic
antenna ftuner, HP1 headphones,
and HM12 hand or SMé base
microphone

Options, The EX241 marker
and EX242 FM module, plus a
wide variety of filters for sham
audio reception are availabile

is compatible

line of stondarda
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Oeneral Coverage
Recwbver

-6dB
Width
500 Hz
270 Hz
2.1 KHz
FLS2A 500 Hz
FLS4 250 Hz 0.455

The IC-748 is the only trans-
celver Tl:“ﬂﬂ’j." That ngs such
fectures stanaard the number of
opntions and occassonas avalig-
bla _;r--'-i- such an -1f"' Aabile

pnce

Center
Freq. MHz
9.000
9.000
0.455
0.455

Fiter
FLAS
FL53A
FL44A

[ 2l[ICOM|

.. TheWorld System

ICOM America, Inc., 2112-1 16t Ave NE. Dellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suire 307, Dallas, TX 75234(214)620-2780

All srared specificalions are approxdmare and sutject o change withour nofice or oBlgahon

Al ICOM rodios significantly exceed FLL

regulanons [iminng SpUnous ermissons
7451283




Ml T

X

- .

TN

o i A

L
E .j'l.

w

¥
II‘_ ”-_r'. £
!_ i’ "

——— '- ) -u-.:..-, ar Wy el o aliony

g —

Inside Dayton '« 'e=iew R o e o
: . "_- T8 i N e L ™ - [e— = a .--!—_-
. L, E-H'hlh Pl b Flpws 5 Tt J ol Digs
Europe on il " e~
] e S e i g —
-ﬂ!:h! - ~— -
e _a e -

-— 'r- — .‘.‘:*

T - [ S |
s Rl ] — - T,

- T - T "I

o e 1D D Casmary — W

o 1Jm gt - WL

FIRST WITH US, | Ml
THEN THE WORLD!

Better communications start with your subscription
to = Amateur Radio’s Technical Journal

T E— S S — E—

Ih-——.—-

that with payment enclosed or credit card order I will receive a FREE issue making a

YE S 'Start my no-risk subscription today and send me 12 issues of 73 for $19.97. I understand
*total of 13 issues for $19.97.

L1 CHECK/MO [IMC ] VISA ] AE [ Bill Me $19.97 for 12 issues
Card # Exp. Date
| Signature,
Name
Address
City State Zip
nada XIC0 97, ear only, un rawn on US bank. Lo
E:rds'i ;r;i 539;2?{ g;? ',rtln:r only, :35 l:uﬂmia :;!rsﬂin on USLIi:nE. h B Amatﬂur Hadlu,s Tmhnlcal meal %
Foreign alrmail plesse inquire. Please allow 6-8 weeks for delivery. PO Box 931, Farmingdale, NY 11737 &
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TRS80* RTTY/CW RTTYITU-1200

« BAUD RATES TO 1200 ASCII

* ROM-116 *TRADEMARK © & BAUDOT |
 RTTY/CW ae| OF TANDY CORP. « TTL & RS232 1I0 B Ll TT Eln NUT
FLESHER CORP. « P.0. BOX 976 = TOPEKA, KS. 1-800-HAMRTTY  ° BELL 20Z COMPATIBLE TONES - ELECT I=! oONICS

1-800-HAM-RTTY  .-307 FLESHER CORP. = P.0. BOX 976 = TOPEKA, KS.

datal ng RS

Now you can own your own MSO! Your computer and any

Amateur Radio L‘ngﬂﬂk program for interface plus our menu driven, machine Iadguage Radio Bul-
the Radio Shack Color Cumputer with letin B{rardl Service software '.~.|1'I|II give you and your M50 users
32k RAM, one or two disk drives and el bl Ll EHZEE{EWHEL%JESL”S'ES'

optional printer. » List a directory of all messages
Scan directory of messages

User selectable baud rates _
Automatic date and time keeping

L
* Twenty-four hour clock :
e Automatic time out feature
[
L]
[ ]

- Up to 1550 @S0O's per disk

* Autolog TIME, DATE, BAND and MODE
* Instant file scan tor previous QS0's Automatic indication of memory used

* Search by CALL, PREFIX or DATE 3 modes - MS0, SYSOP & Direct RTTY
» Edit, update QS0O/QSL information o Works with or without disk drive

Software package includes — manual, program diskette or

Automatic 10 of your call

* Complete documentation‘included cassette and interface cable  $59.95 plus $1.90 postage
Kantronics interfaces add $8.95)
GHREOB o\ Tttt ot $39.00 s e prtes 90 a0
add $1.50 for postage and handiing Vid-Com
datalOG Communicotion

P.O. Box 10531 - Jacksonville, FL 32247 3131 Foothill Bivd., #H - La Crescenta, CA 91214

| “TWO-TWO-FIVE”
- -
*S ynthesized Voice AT o T * No Receiver Mods

ler Direction
| IEF * Mobile or Fixed

bl il e * 12 VDG Operation

* Digital and
Circular Display

:* iy
¥

* VHF and UHF
Coverage

‘ * RS232C Computer

Interface % 90 Day Warranty
New Technology (patent pending) converts any VHF or UHF FM receiver into an g ”ﬁf:rﬁumnf
‘advanced Doppler shift radio direction finder. Simply plug into receiver’'s antenna
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.

TEMS, INC. 5540 E. Charter Oak, i
\ O R ey EEES Scottsdale, AZ 85251 (002) 998-1151 \“
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Finally, A Highly Detailed and Accurate National Scanner Manual

AL L R R R RN DR R S‘latu Pﬂ"ﬂaf“iﬂhway Falrul-

Civil Defense m Conservation
National Parks/Forests/Mnmnis
State Transportation/Highway

Complete Entertainment Industry

Air, Marine, Ski Areas/Patrols
Ham C.D./Emergency Nets
News Media/Tralfic Copters

The Communications/Travel Guide Weather m Travelers Info Svc.
Sports Teams, Race Tracks
Amusement Parks m Casinos
Tourist/Cultural Atiractions

Madel HFEV —Compiletely automatic bandswitching
BO through 10 plus 30 metars Ouiperforms all 4- and
H.band "trap” verticals of comparable siza. Thousands
in use worldwide since December ‘B1! 180 meter
option available now: retrofit kits for remaining WARC
bands coming soon, Height: 26 /7.8 meters. guying
nat required in most nstallations.

MModel 2MEV " Trombone” ™ —omndirectionasl collirear
gain vertical for 2 meaters: hawving the same gairy- as
‘double-%A" types. but the ‘patented “trombone
phasing sectuon allows the radiator o remam unbrokean
by insulators for maximuom strangth in high winds. Mo
coils “plumiber's dehght” construciion and  acjustatle
gamma match for complete D.C. grounding and
Iowwest possible SWE. Heght: 8.8 1t/2 98 meaters

T e T TR LR LR TR R R R CAA R L AR TR L

ONE EASY TO USE VOLUME

INTERSTATE ROAD MAPS m MONITORING LAWS
AM/FM RADIO ® EMERGENCY PHONE NUMBERS Great for the road
MAJOR METRO AREA COVERAGE and for the home.

WA Meadel 2MCV-5 "Super-Trombone™ ™ —Samae
e § advanced features as the basic 2MCV but a

ﬁ_‘.ﬂ Fiull  wavelength  taller  with  additional
ﬂ' * “Trombone™ phasing secton for addimonal

"_"\"1'1{{ gamn. Height: 15 75 fv'd 8 meters

All BUTTERNUT ANTEMMNAS use stainless stoel
hardware and are quaranteed for a full vear. For further
information on these and other BUTTERNUT products
wente: foraur FREE CATALOQG!

SBUTTERNUT

ELECTRONICS
405 E. Market St. Lockhart, TX 78644

We pride ourselves on our up-to-date detailed listings of codes, channel & unit designators,
district breakdowns. maps, as well as frequencies and their exact usages.

Send $14.95 + postage and handling to: SMB Publishing
$1.25 (book rate) or $2.75 (1st class) P.0. Box 244 ST
MA Residents please add 5% sales tax Natick, MA 01760 .30
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Color Computer SSTV: Part I

Complete the picture by adding weather-satellite facsimile
to your new color SSTV system.

Editor’s note: Part | of this article, detailing a complete color SSTV interface, appeared in the November, 1984, issue of 73.

Clayton W. Abrams K6AEP
1758 Comstock Lane

San Jose CA 95124

With the initial success
of the K6AEP inter-

Dr. Ralph Taggart WB8DQT
602 Jefferson
Mason M| 48854

face, SSTV software, and
high-resolution display board,

Photo A. An infrared (IR) view of the NW quadrant of the
earth as transmitted by the COES E spacecraft using the
WEFAX imaging format. A major frontal system can be
seen wrapping around from the Gulf Coast up into New
England. Broken frontal activity can also be seen in the
Rockies and Plains states. Although some of the gridding
of state borders and other features can be resolved, one of
the higher-resolution formats (see photos) would be re-
quired to capture all the details in a picture of this type.

18 73 Magazine » December, 1984

the next “new” application
considered was facsimile.
HF FAX operation has never
had much of a following
among amateurs but there is
one area where amateur
FAX techniques are boom-
ing —weather satellites.

Thousands of amateurs
and non-amateurs alike
track the many ditferent
kinds of weather satellites
now in orbit, and what has
been needed for years is a
nice, simple, and versatile
display system that would

Photo B. Full-frame display of the NW quadrant of the
earth as seen by GOES E in visible light. This image covers
the same area as Photo A but visible-light imagery is rarely
gridded. Even with the full-frame display the resolution
achieved exceeds that of some small CRT display systems
and is entirely adequate for most uses.



handle pictures from all of
them! K6AEP was certain
that the SSTV software
could be modified for FAX
display, and WB8DQT was
equally certain that a multi
mode satellite interface
could be designed to take
advantage of the CoCo® as
an image processor and dis-
play system.

With the two of us madly
experimenting in our areas
of expertise, we soon had a
workable system up and
running, and the results ex-
ceeded all of our expecta-
tions! With the satellite in-
terface to be described this
month (and with the high-
resolution display board de-
scribed in Part |) you can be
scan-converting all types of
US and Soviet weather-satel-
lite pictures in no time at all!
The mix of features avail-
able with the current soft-
ware is mind-boggling
compared to conventional
techniques! Some of these
features include:

® Full-frame display of im-
agery from all current op-
erational satellites. These
include both geostationary
(US GOES, European ME-
TEOSAT, and Japanese
GMS) and polar-orbiting
spacecraft (US TIROS/
NOAA and Soviet METE-
OR).

® The ability to capture
extremely-high-resolution
subsets of any images that
exceed the theoretical re-
solving power of the image
format.

® Computerized ““zooms”’
on any portion of the im-
age in memory.

® The ability to rotate im-
ages by 180 degrees, thus
eliminating the upside-
down pictures characteris-
tic of south-to-north polar-
orbiting passes.

® The capacity to en-
hance the contrast of the
satellite picture—a real
boon in the case of infrared
polar-orbit imagery.

® Two different kinds of
false-color display.

® The ability to generate
hard copy using a graphics
printer.

This is a mix of features
you cannot find in any
available display system,
but there is even more! If
you combine the SSTV in-
terface (Part |) with the sat-
ellite interface to be de-
scribed here, you obtain
the following additional
features:

® Complete HF FAX dis-
play capability for wire-
photos and weather charts.

® The ability to record or
transmit weather-satellite
pictures in standard SSTV
formats.

All of this may seem like
quite a tall order but we
can deliver—as we hope to
demonstrate here. Let's get
fired up and see how it's
done!

The Satellites

The one thing we do not
have the space for is a de-
scription of the various sat-
ellite systems and image
products. Your best source
of information in that area
is the New Weather Satel-
[ite Handbook, available
at your local library (out of
print). This publication pro-
vides all of the information
on the satellites, their video
formats, tracking and an-
tenna alignment, construc-
tion of receivers, antennas,
test equipment, and a full

o | Ry
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Photo C. A NOAA 7 visible-light APT pass showing the
east coast. Delaware, New Jersey, and Long Island show
quite clearly in this full-frame display but much of New
England is buried under a major cyclonic storm system in
the process of moving out to sea. Lake Erie and Lake On-
tario are visible at the top center of the display.

range of construction proj-
ects for FAX and CRT image
display. If you are into satel-
lites, you probably have the
book already and can move
directly to the CoCo scan-
converter project. If you are
new to the game, you had
better find a copy so that
you are ready to go when
your hardware is on-line.

The Weather-Satellite
Interface

At this point we will deal
with how to condition and
process the satellite signal
for proper input to the
CoCo. Satellite mode is rel-
atively unimportant in the
discussion which follows.
Simply keep in mind that
we are dealing with an am-
plitude-modulated 2400-

AGE BUS

Hz tone (black = mini-
mum and white = maxi-
mum) with line rates of

either 120 or 240 Ipm
(equivalent to either 2 or 4
Hz).

Each of the circuit de-
scriptions to follow has
several sections. The Func-
tion description tells what
the circuit does; the Opera-
tion section describes how
it works; the Construction
section will describe any
specifics that need be ob-
served in laying out or wir-
ing the circuit; the Adjust-
ment section tells how to
set up that part of the sys-
tem. Actual operation of
the complete interface will
be described under “Sys-
tem Operation.”
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Fig. 1. Automatic gain control.
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One final note. It is as-
sumed that the interface
will be wired on a plug-in

HiE

Clock out to S1B

To Phase switch

To 120/240 |pm switch
Sync out to J6

Main-Board Pinouts
Schematic
Designation /O Function
A Ground
B + 5 V (If regulator off board)
C +12V
D -12V
E Video in from S1A
F Agc meter
G Contrast control
H Contrast control
I Video out to J7
J Clock out to J4
K
L
M
N
O

To Reset switch

Front-Panel Controls and Indicators
Power switch (if supply internal)

Power lamp

120/240 Ipm switch

Phase switch
Reset switch

Agc meter

Contrast control

RCVITape switch
Rear-Apron Connections

Power
RCV

Ac or dc
From station receiver

RC Out  Right-channel tape output
RC In Right-channel tape input
LCOut Left-channel tape output
LC In Left-channel tape input
Sync To CoCo serial port
Video CoCo right joystick port
Main-Board Controls and Indicators

Agc threshold R1

Black level R31

Clock freqg. C17

Vco lock R42

Sync lock D9 Indicator

Table 1. Packaging data.

prototype card or on a PC
board available from one
of several vendors. The pin-

AZ0 R22

CONTRAST
2V

R23 RZa4

Fig. 2. Video circuits.
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out designations in the fol-
lowing descriptions are ar-
bitrary and the actual pin-
outs on your board will
have to be related to these
designations. Table 1 is
provided to summarize the
pinout designations used in
the descriptions to follow.
This information can be re-
lated to your board docu-
mentation or consulted as
you work up your own lay-
out. A list of vendors
known to be supplying
boards, kits, and wired-
and-tested units is includ-
ed in Part | of this article.

Automatic Gain Control
(See Fig. 1)

Function. Since weather-
satellite video involves am-
plitude modulation of an
audio tone, the various
video circuits are sensitive
to peak subcarrier levels.
With multiple satellite vid-
eo sources, different re-
ceivers, tape systems, etc,,
constant readjustment of
video-input levels would
be required to maintain
an acceptable gray-scale
range. The automatic-gain-
control (agc) circuits pro-
cess signals of varying lev-
els, delivering a signal of
constant peak amplitude
to the rest of the video pro-
cessing circuits. Thus the
video system functions
with minimal adjustment
over a wide range of input
levels.

Operation. Video from
the receiver is routed to |2
(Receiver) with J1 (RC In) in
parallel to provide the ca-
pability to simultaneously
display and record receiver
signals. Video from the
tape recorder is connected
to )3 (RC Out). Selection of
either receiver or recorder
video is by means of the
RCV/Tape switch (ST1A).
The video line from the
switch enters the interface
board at pin E with the Agc-
Threshold control (R1)

functioning as a load.

From R1, the signal is
routed through a two-stage
diode network (D1-D4)

which provides attenua-
tion as a linear function of
the control voltage on the
agc bus. From the attenu-
ator, the signal is routed
through a three-stage agc
amplifier (Q1-Q3) with a
fixed voltage gain of 100.
Normally the output of this
amplifier is about 2 V p-p.
The amplifier drives the
agc detector (Q4) which de-
velops the agc control volt-
age on its collector. The at-
tack time constant of the
detector is a function of C6
and R14 while the decay
time constant is deter-
mined by C8, R15, and the
series resistance of R3 and

the 50-microamp agc me-
ter (M1).

If the peak input signal
should increase, the agc
bus voltage will rise, in-
creasing the attenuation in
the diode network and low-
ering the output of the agc
amplifier to its previous
value. Similarly, should in-
put peak level decrease,
the agc bus voltage will
drop, decreasing input at-
tenuation and raising the
output of the agc ampli-
fier. The output of the agc
amplifier chain, main-
tained at a relatively con-
stant peak level, drives the
remaining video circuits at
point (1). The agc meter
serves to indicate the agc
control voltage and is used
to ensure that input signals
produce control voltages
in the most linear portion
of the agc response curve

(1-2 V).

Construction. Note that
Q4 is a PNP transistor and
must be installed with its
emitter on the 12-V bus.
Also note the polarity of Cé
which is oriented different-
ly from all of the other tan-
talum coupling capacitors.

Adjustment. For best re-
sults, the output from the

receiver should be tapped
at the top of the volume

control through a .1-uf
coupling capacitor to pro-
vide a constant output lev-
el that is independent of
the receiver volume-con-
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trol setting. With noise out-
put from a vacant satellite
channel, adjust the Agc-
Threshold control (R1) for
an agc-meter (M1) reading
of 15. The output of the
tape recorder should be ad-
justed to produce an agc-
meter reading between 10
and 20.

Video Circuits
(See Fig. 2)

Function. The video cir-
cuits provide subcarrier fil-
tering, detection, post-de-
tection filtering, and gain
adjustments to properly
drive the joystick (A/D) in-
put.

Operation. Video from
the agc amplifier (point 1)
is routed through an active
bandpass filter (U1A) with
a center frequency of 2400
Hz, a bandwidth of 1600
Hz, and unity gain. The fil-
tered output drives a vari-
able gain stage (U1B) with
gain set by the front-panel
Contrast control (R20).

U2A and U2B comprise a
precision full-wave detec-
tor that generates a nega-
tive-going signal contain-
ing the modulation enve-
lope superimposed on
the post-detection 4800-
Hz subcarrier component.
U2C is an active low-pass
filter with a nominal cutoff
frequency slightly above

Fig. 3. Line synchronization.

500 Hz. The roll-off charac-
teristics of this filter ensure

optimum resolution in the
highest-resolution sam-
pling modes.

U2D is an inverting am-
plifier that adjusts the
video signal to the 0-5-V
range required for the joy-
stick A/D input. The offset
is adjustable (R31) to set
the desired black level
while the Contrast control
provides the drive adjust-
ment that determines the
maximum white level. D8
provides white-level clip-
ping at 5.1 V. The detected
waveform is routed off the
main board at pin | and on
to )7 (Video) on the rear
apron. The center conduc-
tor of the mating jack for
|7 is connected to pin 1 of
the joystick plug while the
shell (ground) is connected
to pin 3 of the joystick
plug.

Construction. The front-
panel Contrast control
should be wired so. that
minimum resistance cor-
responds to maximum
CCW rotation of the con-
trol shaft. The joystick plug
can be a hard item to ob-
tain. The easiest approach
is to disassemble a stan-
dard CoCo game joystick,
since you get the plug with
cable attached. The phono
plug to J7 should be wired
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with the yvellow lead to the
center pin and the black
wire to the shell.

Adjustment. Proper vid-
eo adjustment requires
the agc circuits to have
been set up previously. Pre-
set the Contrast control
(R20) to the maximum
CCW position and preset
R31 so that the wiper arm is
at ground potential. With
the program running and
video at the input, adjust
R31 to just before the point
where the black back-
ground starts to gray out.
Then adjust the Contrast
control for the most pleas-
ing gray-scale response.

Line Synchronization
(See Fig. 3)

Function. The business
of transferring incoming
video into memory must be
very closely related to the
satellite line rate. The ac-
tual loading operation is
initiated by line-sync
pulses which must occur at
the same rate at which the
satellite video is being
transmitted and at the
same time a line of satellite
video begins. The line-syn-
chronization circuits pro-
vide an accurate 2-Hz (120-
lpm) or 4-Hz (240-lpm) trig-
ger pulse to control the
loading operation and also
provide for proper phas-
ing—the ability to shift the

position of the line-loading
pulse to ensure that it coin-
cides with the beginning of
satellite video lines. In ad-
dition, provisions are in-
cluded to ensure the re-
quired timing accuracy for
both live and tape-record-
ed imagery.

Operation. The heart of
the sync circuit is a phase-
locked-loop (PLL) tone-de-
coder chip (UB) which is
designed to lock to a 2400-
Hz reference signal at
point (2). Sources for this
reference tone are dis-
cussed under the heading
of “Clock Circuits,” below.
With 2400 Hz applied at
point (2), the internal volt-
age-controlled oscillator
(vco) of UB will lock to this
signal since the vco adjust-
ment control (R42) of U8
has been set to free-run
near 2400 Hz. When U8 has
locked to the tone at point
(2), an internal-control tran-
sistor pulls low and lights
an indicator LED (D9—
Sync Lock) to show that
lock has occurred. The
2400-Hz vco signal is buff-
ered to TTL levels by Q5
and applied to a set of
gates in U9. U9 controls the
phasing function which
will be discussed below.

For the moment, let us
assume that the 2400-Hz
vco-derived signal is gated
through U9 and on to U10
—a divide-by-12 counter.
Two outputs are available
from Ul0—a divide-by-6
output (400 Hz) at pin 8 and
a divide-by-12 output (200
Hz) at pin 12. U117 is wired
as an SPDT digital switch
which selects the 400-Hz
output in the 240 position
of the Ipm switch (S3) or
200 Hz in the 120 position.
The output of U11 is rout-
ed through two decade
counters (U12 and U13),
providing a total frequency
division of 100. With the
Ipm switch in the 240 posi-
tion, the output of U13 is a
4-Hz square wave, while in
the 120 position it is a z-Hz
square wave. The output of
U13 triggers a single-shot
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Photo D. A full-frame display of a “standard” 120-lpm
Soviet METEOR display. The 120-lpm METEOR imagery
does a great job on clouds but land/water features are dif-
ficult to discern unless lighting angles are almost perfect.
240-lpm “advanced” METEOR transmissions do a superb
job on land/water features but these spacecraft are ap-
parently still experimental and hence their service life
seems short; they are on only intermittently.

(U14) which provides a
5-ms line-trigger pulse at
either a 4-Hz or a 2-Hz rep-
etition rate. This pulse is
buffered by U15 to RS-
232 levels to drive the

CoCo serial port via the
Sync connector (J6) on the

rear apron. The Reset
switch—a normally-open
push-button—is wired to
provide +12 V to the
RS-232 line for manual
reset.

Although the PLL and
digital dividers provide the
proper line-trigger rate,
they are not sufficient to
ensure that triggering is in
phase—a condition where
the line-trigger pulse corre-
sponds to the start of a line
of satellite video. Since it is
desirable that the interface

be usable in a wide variety
of FAX formats, a simple
manual-phasing circuit is
provided. U9A buffers the
vco-derived 2400-Hz tone,
which then is applied to
one input (pin 12) of U9C.
The other input (pin 13) is
derived from the output of
U9B. This input is normally
high since one input of U9B
(pin 1) is normally held low
by the normally-closed
Phase push-button switch
(S2).

Thus the 2400-Hz refer-
ence signal is typically gat-
ed through U9C, through
U9D (a simple buffer), and
on to the divider chain.
When the Phase switch is
pressed, however, it will
open, causing the pin-1 in-
put of U9B to go high. The

a L] :;' 1 12 [ ] |? Haﬁ
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Fig. 4. Clock circuits.
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output of U9B is then con-
trolled by the status of the
other input—pin 2. This pin
is connected to the QQ out-
put of the 5-ms single-shot.
Normally this pin is low, but
for 5 ms of each line, the
SS-trigger interval, pin 2 of
U9B is pushed high, caus-
ing the output of U9B to go
low for the 5-ms trigger in-
terval.

This prohibits the 2400-
Hz reference signal from
going through U9C for the
5-ms interval, causing a
5>-ms counting error once
each line pulse for as long
as the Phase switch is de-
pressed. This causes the
trigger repetition rate to be
slowed (by about 2%), and
since the trigger rate and
the satellite line rate are no
longer in step, the edge of
the satellite image will mi-
grate toward the left edge
of the TV screen when the
Phase switch is held open.
When the left picture edge
is aligned with the left edge
of the TV screen, indicat-
ing a properly phased dis-
play, the Phase switch is re-
leased, the output of U9B
goes high, and the 2400-Hz
signal is gated through U9
without interruption, thus
restoring the proper trigger
rate.

Construction. The only
note here is not to confuse
the Reset and Phase push-
button switches. The Reset
switch is a normally-open
type while the Phase
switch is normally closed.

Adjustment. With 2400
Hz applied at point (2), ad-
just the vco adjustment
control on the board (R42)

Cia
Wl

Ci8 | 3
-“ -

Pl

until the Sync-Lock indica-
tor on the board (D9)
comes on. R42 should be
set to the midpoint of the
range where D9 provides a
solid lock indication. A
logic probe on pin 6 of U14
will show a series of short,
high pulses indicating the
proper operation of the di-
vider chain. The pulses
should be noticeably faster
in the 240 position of the
lpm switch than they are in
the 120 position.

Clock Circuits
(See Fig. 4)

Function. The clock cir-
cuits are designed to pro-
vide a 2400-Hz reference
signal for both real-time
and recorded-image dis-
play. The subcarrier signals
of the US COES and
TIROS/NOAA spacecraft are
phase-locked to the video
line rate and could be used
as a frequency reference.
Unfortunately, this is im-
practical for several rea-
sons. In the case of the
GOES spacecraft, occa-
sional modulation anoma-
lies will drop the subcarrier
black level to 0%, causing
the line-sync circuits to
lose lock and hence syn-
chronization.

In the case of the TIROS/
NOAA spacecraft, signal
fades resulting in high
noise levels also can cause
sync lock to be lost. In ad-
dition, the standard Soviet
METEOR spacecraft have
subcarriers that are not
locked to the video line
rate and hence cannot
serve as a suitable frequen-
cy reference, HF FAX sig-

nals have a variable sub-
carrier frequency (subcar-

rier FM modulation identi-
cal to the video swing for
SSTV) so that sync lock is
not possible with these ser-
vices.

In order to make the in-
terface compatible with
the greatest range of FAX
services, a crystal-con-
trolled 2400-Hz signal
source is employed. The
crystal sync source is used
directly during live image



Photo E. Example of High Resolution 1 sampling of an IR
WEFAX frame such as in Photo A. It shows a frontal system
extending down the central Dakotas into Nebraska.

display and is also record-
ed on the left channel of a
stereo tape system while
the video subcarrier signal
is simultaneously recorded
on the right channel. Dur-
ing playback, the line-sync
PLL is locked to the record-
ed tone on the left channel
and will effectively track
frequency variations
caused by tape speed
changes during recording
and playback, thus main-
taining line synchroni-
zation.

Operation. U3 functions
as a crystal-controlled os-
cillator/buffer operating at
2.4 MHz with fine frequen-
cy adjustment provided by
C17. The 2.4-MHz signal is
divided by 1000 using three
decade counters (U4, US5,
and U6). The 2400-Hz
square-wave output from
U6 is passed through a
2400-Hz active filter stage
(U7) to convert the square
wave to a sine wave. When
the RCV/Tape switch (51B)
i5s in the RCV position, the
PLL tone detector in the
line-sync circuit is driven
directly by the 2400-Hz
crystal reference. A sample
of the 2400-Hz signal also
is routed to the left chan-
nel input of the recorder
(LC In) at J4. With the
switch in the Tape position,
the PLL is driven by the sig-
nal recorded on the left
channel (LC Out) via J5.

Adjustment. The only
operational adjustment is
to set the oscillator output
accurately to 2.4 MHz by
adjusting C17. This can be
accomplished in one of
three ways:

(1) Connect a frequency
counter to pin 8 of U3 and
adjust C17 for a frequency
of 2.4 MHz to the resolu-
tion limits of the counter.

(2) Calibrate a receiver
using WWV and a crystal
calibrator. Connect a short
test lead to pin 8 of U3,
loosely coupling the lead
to the receiver input. Ad-
just C17 to obtain precise
zero beat at 2.4, 48, or 7.2
MHz. The latter frequency
is useful for ham-bands-
only transceivers.

(3) Display live images
using the interface and
WEFAX software. If the
picture margin drifts to the
right as the image reads
out, the oscillator frequen-
cy is high. If it drifts to the
left, the frequency is low.
Adjust C17 until the mar-
gins are precisely vertical.

Packaging and
Power Supplies

There is an old saying in
the home construction
game that once you have
the boards wired you may
be almost half done! What
kind of packaging you use
is pretty much up to you. In
the case of the WB8DQT

Photo F. The area in Photo E six hours later. In the upper-
left corner of the image yvou can see that the frent has in-
tensified and that the system has moved into eastern South
Dakota with some low-altitude clouds (indicated by their
darker-gray color) moving into western lowa.

prototype, the display
board was placed in its
own metal enclosure with
a 5-V regulator chip to run
the board oftf the station’s
+12-V bus. Display-board
power drain was measured
at 600 mA.

The interface board was
dropped into its own cabi-
net along with a small re-
ceiver. The +5-V interface
requirements were taken
care of with a 5-V regulator
chip on-card and the cur-
rent drain on the +12-V
bus was 280 mA. The —12-
V drain was minimal —
slightly less than 20 mA.
Required front-panel con-
trols and indicators in-
clude the 120/240 Ipm
switch, the RCV/Tape
switch, the Phase and Re-
set push-button switches,
the Contrast control, and
the agc meter. If the power
supply is internal, you will
also need a power switch
and a power-indicator
lamp.

The rear apron tends to
be a busy-looking place
with lots of cables heading
off to other gear. There are
a total of five audio leads
—RCV (receiver output),
RC In and LC In (right- and
left-channel tape-deck in-
puts), and the RC and LC
Out jacks (tape-deck right-
and left-channel outputs)

—where you should use
standard shielded audio
cables (phono-plug termi-
nations) for the intercon-
nections. The Video cable
runs from the rear apron to
the right joystick port of
the CoCo while the Sync
cable runs from the inter-
face rear apron to the
CoCo serial port. Although
not absolutely necessary, it
is helpful if the output
from the receiver has a
constant level—if only to
simplify maintaining con-
stant recording levels. A
shielded audio lead cou-
pled to the top of the

receiver volume control
through a .1-uF capacitor

should do the job nicely
with most receivers.

Tape Equipment

Obviously, the minimal
satellite installation con-
sists of the interface, dis-
play board, 64K CoCo, and
vour satellite-receiving
gear. In order to make the
most of the program fea-
tures, however, you really
should include a good (by
music standards) cassette
or reel-toreel stereo tape
deck. Regular cleaning and
pressure-pad maintenance
will keep almost any re-
corder up to par if you use
high-quality tape. Taped
transmissions never have
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Photo G. A High Resolution 1 image obtained from a
NOAA 7 visible-light APT pass showing the Creat Lakes in
considerable detail. A multitude of small lakes are clearly
visible in southern Canada. For the ultimate in high resolu-
tion you can use the HR-2 format as shown in Photo H.

quite the quality of “live”
displays, but you will rare-
ly notice the difference in
practice. All of the photos
used to illustrate this arti-
cle are taken from tape,
and the versatility of the
program routines possible
with tape makes it well
worth the marginal loss in
image quality.

In order to keep things
simple, recordings should

be made at constant input
and output levels. The out-

put level is easy—simply
set it for maximum on both
the left and right channels
for most decks. Assuming
the system has been set up
as specified (video into the
right channel, sync into the
left) vou should set the
left-channel recording lev-
el for 0 VU with the inter-
face running. With the re-
ceiver set to an empty
channel (no satellite
signal), set the right-chan-
nel recording level for a
mid-range reading (—10 to
—7 VU on most decks) us-
ing the noise output of the
receiver as the signal
source.

System Operation

What follows will be a
very brief outline of the op-
eration of the major rou-
tines in the present WEFAX
Rev.3 program available

from K6AEP. The software
will certainly evolve with
time, but most of the evo-
lution will be “bells and
whistles” in the sense of
new routines. The basic
image-display routines
should remain fairly stable
and you should have little
trouble relating the instruc-
tions which follow to the
extensive program docu-
mentation you will receive
with your software.

As we discuss program
features, we will have oc-
casion to talk about two
different displays—what
we will call the “CoCo dis-
play” and the “image dis-
play.” The CoCo display is
simply the normal comput-
er monitor where prompts,
menus, and inputs are dis-
played. The image display
is the monitor where the
output of the display board
Is viewed.

Loading the Frogram. In-
sert the cassette and re-
wind if required. Preset the
cassette volume level to
about 5, set the cassette
recorder to play, type
CLOADM, and hit the
<ENTER> key. The cas-
sette machine will start to
run and an S will flash in
the upper-left corner of the
CoCo display. The display
board and interface should
be powered up at this time,

26 73 Magazine *» December, 1984

Photo H. The HR-2 format for Photo G. Lake Superior takes
up much of the image area. The resolution of the HR-2 for-

mat equals the theoretical resolution limit for APT and
WEFAX imagery and reveals details that are beyond the ca-

pacity of most systems.

but pay no attention to the
image display —expect gar-
bage! When the WEFAX
program is found, the flash-
ing S will change to a flash-
ing F and a short notice will
print out to the effect that
the WEFAX program is
loading and will execute
automatically when load-
ed. This magic event is easy
to spot—you will suddenly
get the main menu display
(shown in Fig. 6) and the im-
age display will show a ran-
dom but static pattern
based on the contents of
the display RAM at pow-
er-up.

Virtually everything in
the program starts with the
main menu, and no matter
where you are in the pro-
gram vyou almost always
can get back to this menu
by hitting the <CLEAR>
key on the CoCo keyboard.
If you find the random-im-
age display a bit discon-
certing, you can get a gray-
scale display (actually col-
or bars) by typing | fol-
lowed by G followed by
<CLEAR>. If your monitor
is like most, you will have
considerable vertical over-
scan on the image display.
We would suggest adjust-
ing the monitor height con-
trol to compress the dis-
play slightly to minimize
the loss of picture informa-

tion at the top and bottom
of the screen.

Notes on Contrast Set-
tings. At this point we will
assume that the interface
has been checked out as
noted in the Adjustment
section of each circuit de-
scription. If not, this is the
point at which to complete
checkout. The only vari-
able that remains to be
considered is the proper
Contrast setting for each
class of satellite. The first
time or two you display a
given type of picture you
can expect to jiggle the
Contrast setting until you
get the best image display
for that mode. Once vyou
have determined the opti-
mum setting for each
mode, you should mark it
on the front panel. You
probably will end up with
distinctly different settings
for WEFAX, APT Visible,
APT IR, 120-lpm METEOR,
and 240-lpm METEOR. Al-
ternatively, you may wish
to install a small rotary
switch on the front panel
to switch in a small PC pot
for each mode. With the
switch positions properly
labeled, you need only op-
timize each pot in turn,
after which you can use a
switch setting appropriate
to the mode you wish to
display.
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As a leading manufacturer of precision motor drive systems, we be
lieve the newly developed DR10 is the finest dual drive system for
satellite antennas. To provide you the highest level of performance
and convenience, the DR10 Dual Axis Rotor features:

« COMPACT CONTROL UNIT WITH SELF CONTAINED
AC POWER SUPPLY

 SINGLE DUAL SCALE METER (AZIMUTH/ELEVATION)

* SINGLE 8 WIRE CONTROL CABLE (BELDEN TYPE)

« STANDARD TOWER TOP MOUNTING

« ACCEPTS 12 INCH ANTENNA BOOM

« SERVICEABLE WITHOUT ANTENNA REMOVAL

« DYNETIC SYSTEMS’ HIGH TORQUE,
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NOW AVAILABLE
for immediate delivery

Our DR10 will out-perform any combination of conventional rotors
popularly used, and is supplied ready to mount, including the rotor,
control unit, and all stainless steel mounting hardware. (less cable)

For immediate ordering information, DY NETIC SYSTEMS

individuals and dealers call or write

19128 INDUSTRIAL BOULEVARD

612-441-4303 ELK RIVER, MN 55330 1




Primary Image Display

Ceneral Notes. The Inter-
face RCV/Tape switch
should be set to RCV for
“live” display directly from
the receiver or to Tape for
recorded display. Early ex-
periments are best done
with tape as you can

always rewind the tape if
you make a mistake, or you
can display a full frame fol-

lowed by one of the high-
resolution formats, etc.

All image displays will
begin with the R option
from the main menu. This
will reset the image display

gl :-
s
&) j

EARTH SCAM

| [=——r ¢ ) EARTH SCAM

ef -j:/

Fig. 5. Diagrams of line-sync pulses for the various satel-
lite-video formats. Proper phasing of satellite pictures re-
quires recognition of each kind of pulse. The Phase switch
is pressed until the desired sync pulse moves across the
screen and just off the left edge of the display. (a) shows
the WEFAX line pulse—a simple black bar on a white
background. It is transmitted during the phasing interval at
the start of a GOES or METEOSAT frame transmission. (b)
shows the sync pulse for NOAA visible-light APT imagery.
It consists of seven cycles of 1040-Hz subcarrier modula-
tion, followed by a black interval representing the
scanner’s view of space just prior to the start of the earth
scan. Once each minute a white minute marker bar will in-
terrupt the black space scan. The essential cues for the vis-
ible-light sync pulse are the black space scan and usually
high-contrast video in the earth scan. Just to the left of the
pulse train is a telemetry signal that is displayed as hori-
zontal gray-scale data. (c) shows a typical infared (IR) line
pulse in the NOAA APT format. This pulse is also seven

cycles in length but it is seven cycles of 832-Hz modula-
tion so it is somewhat wider than the visible-light pulse.

The IR pulse is followed by a white interval (cold) repre-
senting the space scan. The earth scan is typically quite
white and low in contrast. IR minute markers are black. To
the left of the pulse is a telemetry gray-scale pattern simi-
lar to that of the visible-light pulse. (d) is the line-sync
pulse for standard 120-lpm METEOR imagery—a long 13
cycle pulse that is very easy to recognize. The earth scan

data is immediately to the right of the pulse while vertical
gray-scale stripes are immediately to the left of the pulse.
All of these pulses are enlarged illustrations—much as
you might see with the HR-1 or HR-2 display formats. They
are quite easy to recognize in full-frame display however,
once you are familiar with their appearance.
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and the incoming picture
will begin to read out. At
the same time, a secondary
menu (Fig. 7) will appear on
the CoCo display and will
provide you with your dis-
play options following
phasing. The image display
can be “frozen” at any
time by hitting the
<CLEAR> key, and the
CoCo display will return to
the main menu.

WEFAX Display. Set the
120/240 Ipm switch to 240.
When vou hear the charac-
teristic 300-Hz “'start”’
tone, simply hit R from the
main menu and watch the
display. You should see a
white background with a
vertical black bar some-
where in the image display
area (shown in detail in Fig.
5(a). Press and hold the
Phase switch and this bar
should march step-wise to-
ward the left edge of the
image display area. Allow
the bar to move off the dis-
play to the left and release
the Phase switch. About 20
seconds after the end of
the start tone you should
hear some rough subcarrier
modulation as the picture
header begins to print out.

At this point, press key 1
and the WEFAX picture
will begin to display from
the top of the image dis-
play area. When the dis-

| — TEST INTERFACE

play reaches the bottom of
the screen, press the
<CLEAR> key to freeze the
image and return you to
the main memory. Note
that with the US CGOES
spacecraft the picture
starts about 20 seconds

after the start tone. The Eu-
ropean METEOSAT delays

only five seconds, so you
will have to hustle to com-
plete the phasing oper-
ation.

Photo A shows a typical
infrared (IR) WEFAX dis-
play, while Photo B is a visi-
ble-light example.

APT Display. Images
from the TIROS/NOAA sat-
ellites are transmitted con-
tinuously in the APT for-
mat and display can begin
whenever the signal rises
out of the noise and can
continue until the space-
craft begins to approach
the opposite horizon.
Preset the 120/240 Ipm
switch to 120 and hit R
from the main menu to
start display.

Phasing with APT is gov-
erned by which image, visi-
ble light or infrared, you
wish to display. Daylight
passes will have both for-
mats available while night
passes will have a black
visible-light display and on-
ly IR data will be useful.

R — RECEIVE HIGH DENSITY FAX

L — RECEIVE LOW DENSITY FAX ON TRS80C
D — DISPLAY IMAGE IN MEMORY

Y — MEMORY CHANGE

C — DISPLAY COLOR IMAGE IN MEMORY
T — PRINT PICTURE ON SCREEN

S — SELECT PRINTER SPEED

E — CONTRAST ENHANCE PIX

UP DOWN ARROW PICT UP DOWN

Fig. 6. Main menu display, WEFAX program.

WHILE VIEWING A FAX PIX

KEY 1 = WEFAX, APT, ADV METEOR
KEY 2 = STND METEOR

KEY 3 = HIGH RES 1

KEY 4 = HIGH RES 2

KEY 5 = HF FAX FAST

KEY 6 = HF FAXSLOW

KEY R = ROTATE PICTURE

ANY OTHER KEY WILL END

Fig. 7. Secondary display menu, WEFAX program.



Photo I. Polar-orbit infrared (IR) imagery in low contrast.

The visible-light sync-pulse
train is shown in Fig. 5(b)
while the IR-sync-pulse se-
quence is shown in Fig. 5(c).
To display visible-light im-
agery, simply press and
hold the Phase switch until
the visible-light sync pulse
passes off the left edge of
the display. If you want IR
display, simply hold the
Phase switch until the IR
pulse has moved off the
left edge of the image dis-
play area. With either visi-
ble or IR phasing com-
plete, hit key 1 to restart
the display from the top of
the image display area.
With a simple omnidi-
rectional antenna you can
expect to receive at least
10 to 12 minutes of imagery
on a good pass. If you
keep the display going un-
attended, the image will
automatically reset as it
reaches the bottom of the
screen. For the first look at
a pass, you may wish sim-
ply to let it scroll in this
fashion. Once you have an
idea of the features of in-
terest, you can run the tape
again and when you get to
the point where you want
to display the material,
simply hit either the inter-
face Reset switch or key 1
on the keyboard. Once the
display fills up, simply hit
<CLEAR> and the image
display will be frozen while

the CoCo display returns to
the main menu. Photo C

shows a sample of visible-
light imagery from a day-
light APT pass.

METEOR Display. Soviet
polar-orbiting METEOR
spacecraft come in two va-
rieties—the standard
120-lpm spacecraft and the
rarer 240-lpm birds which
are apparently still experi-
mental. Both types of ME-
TEOR imagery are restrict-
ed to visible-light data
from daylight passes. For
120-lpm METEOR display
vou should preset the
120/240 lpm switch to 120
and hit R from the main
menu to start display. The
120-lpm “standard” ME-
TEOR sync pulse is shown
in detail in Fig. 5(d). As the
image reads out, press and
hold the Phase switch un-
til the sync-pulse train
marches out of view to the
left of the image display.
Release the Phase switch
and hit key 2.

Like the APT format, ME-
TEOR pictures are continu-
ous and you can scroll
through an entire pass or
hit the Reset switch to reset
the display whenever de-
sired and the <CLEAR> key
to freeze the image display
and return to the main
menu. Photo D illustrates
the results from a typical
“standard” METEOR pass.

240-lpm “advanced” ME-

TEOR operation is similar
except that the 120/240

Photo |. Once the display has been optimized using the
Contrast control, the image in memory can be enhanced
using the contrast enhancement routine. Unlike other rou-
tines, enhancement alters the image in memory.

Ipm switch should be in the
240 position and you
should hit key 1 following
phasing.

High-Resolution Display

In order to provide for
the display of extremely-
high-resolution data, two
high-resolution formats,
High Resolution 1 and High
Resolution 2, are sup-
ported by the WEFAX pro-
gram. In each we sample a
progressively smaller
subset of the image with
the capability of resolving
finer detail. Prior to using
one of these formats, you
should display the entire
image of interest to deter-
mine what features you
wish to emphasize. Once
this has been done, note
some easily-recognized
feature a short distance
above the feature you are
interested in. This feature
will be the “recognition”
feature and will tell you
when you should shift to
the high-resolution mode.

High Resolution 1. This is
an intermediate format
that will exceed the resolu-
tion limits of most CRT sys-
tems and many FAX dis-
plays. Assuming you have
located the picture-area of
interest to you and a suit-
able recognition feature,
begin display with the

main-menu R option and
proceed to phase the im-
age. In this case, however,
you should phase the im-
age so that the feature of
interest will read out on the
left half of the image dis-
play area. Key either 1 or 2
(depending upon mode)
and watch for the recogni-
tion feature. As it begins to
read out, simply hit key 3
and the High Resolution 1
sampling will begin. When
display is complete, hit
<CLEAR> to freeze the dis-
play and return to the main
menu. Examples of HR-1
images are provided in
Photos E and G.

High Resolution 2. The
resolving power of this for-
mat exceeds that of any of
the satellite formats and
you can expect to see de-
tails that almost no one
else can resolve. Start with
R and phase the display so
that the feature of interest
will read out just to the
right of the left image
display margin. Key either
1 or 2 and watch for the
recognition feature. As it
starts to read out, hit key 4
and your HR-2 image will
load quickly. Press
<CLEAR> to freeze the
display and return to the
main menu.

An example of the HR-2
format is provided in Photo
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Photo K. A full-frame display from a NOAA polar-orbit
pass. The Great Lakes region is buried under a huge com-
pound frontal system shaped like an upside-down V. Now
see Photos L and M.

Photo L. An HR-1 display of the center of Photo K. The
southern part of Lake Huron and all of Lake Erie can be
seen between the open angle of the “V".

Photo M. An HR-2 view that reveals even greater detail, in-
cluding a cloud “stringer” stretching across Lake Huron, a
feature that is invisible in Photo K and barely resolvable in
Photo L.
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H. This is a demanding for-
mat due to the small area
sampled but if you don’t
quite capture the area you
want, simply run the tape
back and try again. As you

can see, the results are well
worth the effort!

Display Options

Although most people
would be quite happy just
to be able to capture the
full-frame or high-resolu-
tion formats, there is still
quite a bit that can be done
once the image is in memo-
ry! To access these func-
tions, simply type D from
the main memory and you
will get a menu like that
shown in Fig. 8(a). The func-
tions you will use most
often on this menu are
summarized below. You
can try these options in any
order and as often as you
like. Although the display
will change with each op-
tion, the original picture
will remain unaltered in
the main memory.

(a)
DISPLAY PIX IN RAM
L = LOW DEN PIX
R = ROTATE PICTURE
T = TOP HALF
B = BOTTOM HALF
P = TOTAL PIX
1TO 8 QTR FRAME
(b)
1 2
TR 3 ............ p
5 6
7 8
(C)
T
B

iiiiiiiiiiiiiiiiiiiiiiiiiii

Fig. 8. (a) Display options
menu. [b) and [c) Zoom for-
mats,

Picture Rotation. South-
to-north passes of polar or-
biters will read out a pic-
ture in which south is at the
top (start) and north at the
bottom (finish); basically,
the picture is upside down!
If you type R from the dis-
play memory the image
display will be rotated 180
degrees, and such inverted
images will now be upright
with north at the top. This
neat software trick sure
beats turning the monitor
upside down or standing
on your head to view the
image!

Top and Bottom Image
Subsets. Although the im-
age in memory is stored in
a 256 X 256 format, the
standard display board for-
mat is 256 X 128, which
means you lose some verti-
cal resolution relative to
the picture actually in
memory. You can get all
the resolution in memory
by hitting either T or B, dis-
playing the top or bottom
half of the image in memo-
ry, using the entire image
display area. Although this
will distort the aspect ratio
slightly —the pictures will
appear “stretched” verti-
cally—it is a quick way to
look for fine detail that
may be lacking in the full-
frame tormat. The T and B
formats are shown in Figs.

8(b) and 8(c).

Image Enhancement. IR
imagery — particularly APT
—can appear quite white
and washed out, especial-
ly during the winter
months, due to a lack of
strong temperature differ-
ences between land and
sea surface and overlying
clouds. Careful adjustment
of the Contrast control will
help, but the pictures still
will be pale compared to
their visible-light counter-
parts. The E option from
the main menu can help
out in such cases, Once
you have captured the pic-
ture you want, you can en-
hance contrast by a factor
of 1.5 by typing E from the
main menu.



When you do so, there
will be a slight delay and
then the E you have typed
will disappear. If you type
D followed by P, you can
see your enhanced image.
An example of a standard
and an enhanced picture
can be seen in Photos | and
|. Note that this routine
should be used with care!
Unlike all the other rou-
tines discussed so far, it
permanently changes the
image in memory! If you
don’t like the results, you
will have to reload the pic-
ture from tape to get the
original version back on
the screen. Also, although
there is no limit to how
many times you can run
the E routine on a picture,
the image will tend to de-
grade steadily after the
first enhancement run. You
can try additional passes
through the routine if the
first did not get you all that
you expected, but don't
say you weren’t warned!

Hard Copy. One of the
beauties of scan conver-
sion is that you can view a
large number of satellite
pictures without piling up
costs for photographic sup-
plies or FAX paper. Obvi-
ously, however, there will
be times where you would
like to have a permanent
copy of a particularly inter-
esting picture. Photograph-
ing the TV display is one
option, and you can use
relatively economical roll
film since you do not need
the pictures immediately.

A second option is to use
the T routine from the main
menu. This will permit you
to print the image being
displayed using an Epson
printer (MX-80 with the
Craphtrax option, or the
newer RX-80). An example
of a full-frame printout is
shown in Fig. 9. Full-frame
printouts will have lower
resolution than the image
displayed but will be quite
useful in most applica-
tions. The resolution of
printouts from High Reso-
lution 1 images is equal to
that obtained with many

Fig. 9. An example of image printout using an Epson RX-80
printer. This is an HR-1 image from a GOES E infrared im-
age of the United States (as in Photo A). This HR-1 view ex-
tends from Texas in the lower left to northern Florida in the
lower right. Michigan is in the upper right and the US/
Canadian border runs along the top. IR images display
cold objects as white. The ground surface is warm and
hence dark. Most of the cloud features in this view are
mid-range gray, indicating relatively warm (and low)
clouds. The white centers of the clouds in the Gulf of Mex-
ico and southern Georgia indicate colder and higher cloud

features.

CRT display systems. The
advantage of the printer
approach to hard copy is
that the printer is useful in
all other applications of
vour CoCo, so your hard-
ware acquisition will have
multiple uses.

Low-Density
TRS-80C Display

Most of the remaining
main menu functions that
are available will not be
discussed as they are more
specialized and space is
limited. The exception is
the L routine which ap-
pears on the main menu
and also on the display
menu. This is a routine that
will print a low-resolution,
limited gray-scale version
of a satellite picture direct-
ly on the TRS-80C display
monitor without the use of
the high-resolution display
board. If you use a color
monitor you should disable
the color when using this

option. The picture is quite
crude and the routine is
perhaps best used to check
out the interface functions
prior to getting the display
board on line. This routine
will not be supported with
future program revisions
and may eventually be
dropped if other new rou-
tines have a higher priority.

High-Frequency FAX

Weather charts and al-
most any imaginable kind
of picture material are
transmitted regularly on
HF (SSB) using various FAX
formats. All of these have a
video “swing” identical to
that of SSTV—1500-Hz
black to 2300-Hz white.
Since HF video is identical
to SSTV video, you can
simply drive the CoCo joy-
stick port with the output
of the SSTV demodulator
while driving the serial
port with this month’s in-
terface to provide line

sync. The only change in
recording an HF FAX signal
is to route the output of the
HF receiver to the right-
channel input with the
right-channel output going
to the input of the SSTV de-
modulator.

The single biggest prob-
lem with FAX is that the sig-
nal does not contain a
1200-Hz sync pulse, and
since there are no interven-
iIng voice transmissions,
the signal can be difficult
to tune on SSB. One possi-
bility is to wire up a pair of
NE567 tone decoders with
LED indicators, one tuned
to 1500 Hz (black) and the
other to 2300 Hz (white).
The circuit values shown
for U8 on the interface
should do just fine for such
decoders. Phasing on HF
FAX usually uses one of
two formats —white video
with a black framing mark-
er or black video with a
white framing marker. In
either case, if you tune so
that both indicators flash
during phasing, you will be
right on frequency.

HF FAX uses several
standard line rates—typi-
cally 120 but also 60 and
240 Ilpm. Begin by typing R
from the main menu and
phase the picture. You can
then try keys 2, 1, 5, and 6
in sequence to see which
gives the best display for
the transmission in ques-
tion. Once you have iden-
tified the proper key for
a specific station, you
should log the information
for future use. Again, as in
the case of satellite trans-
missions, recordings will
let you experiment as long
as desired to determine the
optimum display format.
Weather charts will tend to
be disappointing due to the
large amount of fine detail,
but wirephoto transmis-
sions yield excellent re-
sults. The press frequen-
cies for this sort of thing
are not widely publicized,
but several books are avail-
able listing these and oth-
er “‘confidential” HF fre-
quencies.
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Parts List

(Weather-Satellite Interface)

Transistors R31 1000 PC (black level)
Q1-3,5 2N4401 (General purpose audio NPN) R33, 34 470
Q4 2N4403 (General purpose audio PNP) R40 150
Integrated Circuits R42 5000 PC (vco adi)
U1 LM1458 (Dual 741/Mini-DIP) R43 1500
U2 LM324 (Quad op amp) Capacitors
U3, 9, 11 SN7400N (Quad NAND gate) Unless otherwise noted, capacitors should have a working voltage
U4-6,12, 13 SN7490N (Decade counter) of at least 16 V. T indicates a dipped tantalum electrolytic, A an
U7 LM741CN (741 op amp/Mini-DIP) aluminum electrolytic (radial leads), M a dipped mylar™/paper
UB NES67 (PLL Tone decoder) capacitor, D a disc ceramic capacitor, SM a silver-mica capacitor,
U10 SN7492N (Divide-by-12 counter) and MT a mica compression trimmer. All capacitance values in uF
Ui4 SN74121N (Single-shot) unless noted.
U15 MC1488P (RS-232 Line driver) C1,6,7,16,26,39 1T
Diodes c2,3 22T
D1-7,10 1N4001 C4,9,10,18,19,28 001 M
D8 5.1-V, 1-W zener C5, 38 10T
D9 Radial mounting LED (sync lock) C8 100 A
Riblatois C11, 12, 20, 21, 24,
All values in Ohms. Unspecified units are 1/4 W, 5% composition or 25 0.1 M
metal film. PC indicates A 1/4- to 1/2W printed-circuit pot. Panel  ©13 27-pF SM
mounting indicates a standard panel-mounted pot. Ci4 0.22 M
R1 10k PC (agc threshold) ois ssiadlly
R2, 4, 32, 47 4700 C17 40- or 60-pF MT
R3 47k c22 22T
HE, E.. 16, 21| 221 023. 31. 35 4? T

24, 2ﬁ, 29' mr c27 120-pF SM

35,38,39,41,48 10k C29, 30, 34 01D
R7. 12, 15 56k C32, 33, 36, 37 001D
R8, 14 120k Misc.
R9 22k X1 2.4 MHz at cut crystali32-pF load/0.002%
R10, 19, 44, 45, 46 1000 M1 50-microamp panel meter (agc)
R11 1 J1-7 Switchcraft 3501FR or other phono jack
R13 6800 S1 DPDT subminiature toggle (RCV/iTape)
R17, 36 2700 S2 Normally-closed push-button (Phase)
R18, 23, 37 20k S3 SPDT subminiature toggle (120/240 Ipm)
R20 10k Panel mounting (contrast) S4 Normally-open push-button (Reset)
R25 1 megohm S5 SPST toggle (power if supply internal)
R27, 28 2200 L1 12-14-V LED or other panel lamp (power)
The Future display board is limited to  modified (along with vari- crowd is a thing of the

The present CoCo FAX
system offers extreme flex-
ibility and excellent re-
sults. One of us (WB8DQT)
has all kinds of CRT and
FAX display systems but
has used little but the
CoCo since we got the sys-
tem up and running. If new
routines prove to be useful
or if new FAX formats ap-
pear, they will be added to
the software in an attempt
to keep it as current and
useful as possible. The
guiding philosophy will be
that inexpensive software
upgrades are preferable to
making extensive hardware
modifications.

There is a hardware op-
tion, however, where you
can expect to see develop-
ments —the display board.
The basic high-resolution

a 256 X 128 format since
only 16K of static RAM is
used. Despite this limita-
tion, the FAX results are
quite good as evidenced by
the photos in this arti-

cle—all of which were pho-
tographed from that stan-

dard display-board output.
Some experimentation by
K6AEP has shown that it is
practical to load the dis-
play board with as much
as 32K of static RAM—
enough to provide a 256 X
256 display format!

By the time this article
appears, Multimode and L.
W. Interface will offer both
versions. The 256 X 256
version is obviously a bit
more expensive, but the
display is capable of push-
ing the resolution limits of
most monitors. The WEFAX
Ver. 3 software has been
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ous SSTV options) to sup-
port either 256 X 128 or
X 256 display. You can
start with and stay with the
first or later upgrade to the
second and still use the
same software.

Conclusion

Up to this point in time
the differences in image
formats and the equipment
required for image process-
ing have kept the various
types of video experiment-
ers separate and distinct.
One of our goals has been
to use the power of the
6809 microprocessor as a
flexible image-processing
system. With the power of
a 64K CoCo, some hard-
ware interfaces, and flexi-
ble software, the segrega-
tion of ATV, SSTV, FAX,
and the weather-satellite

past—not to mention CW
and RTTY! For about what
you would pay for a dedi-
cated system for any one
of these modes, you can
have it all!

If you stop to think that
the same computer can
calculate satellite orbits,
keep your log, balance the
checkbook, and teach the
kids, we think you will
agree that it will be a much
easier job to sell the family
on the “new’” gear. Of
course everything has its
price. Once you are geared
up you will have the terri-
ble decision about which
of all those modes you
want to use when you fire
up the rig! For that weighty
guestion we can suggest
only that you write a pro-
gram to let the computer

decide! B
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rivalries by competing with your friends under identical operating conditions.

L AEA also has two on-going CW contests that you can enter with Doctor DX as your own schedule
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON

5 CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future
advertisements and upgraded periodically as new higher scores are achieved.

In addition to the two AEA contests, we are offering award certificates for achieving certain mile-

L stones. You will be automatically alerted when you have achieved these milestones by adisplay at the
bottom of the monitor screen.

5 AEA DrDXCC is achieved when you have worked 100 different countries, regardless of the frequen-
cy band or the amount of time operated. DOCTOR DX WAZ can be earned by working all 40 CQWW
zones of the world, without regard to the band or duration of operating time. The DOCTOR DX HONOR

L ROLL is reserved for top notch operators capable of working 250 countries without regard for band or
operating time. Additional endorsement awards are available for each additional 10 countries worked

B up to 300 (out of 304 possible) countries. AEA5 BAND Dr DXCC is averydifficult award to achieve. ltre-
quires working 100 countries on each of five different bands, without regard for the amount of operat-
ing time.

L Each award can be obtained by filling out a photocopy of the award application form (supplied)
along with the score information and qualifying check sum from your screen display. Please enclose

E $3.00 to cover handling costs for each certificate ($1.00 for Honor Roll endorsements). Awards will
only be granted to owners having a Doctor DX warranty card on file.

There is no need to ever be bored with your hobby again just because the bands are dead or you are

L apartment bound. Try Amateur Radio’s own version of Solitaire - DOCTOR DX.
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Bob Mvers KCOEW
413 Edgewood Drive
Loveland CO 805"

Transistors: A Biased Approach

In Part |, KCOEW takes the mystery out of solid state

ometimes | think things
were a lot simpler in the
“good old days” —you know,
vacuum tubes and all that
Then, you could visualize
the electrons happily zip-
ping from cathode to plate,
with a varying charge on the
grid adjusting the flow. You
even had a nice orange glow
from the filament when you
turned the thing on, a reas-
suring visual indicator that
something was happening.
The transistor changed all of
that—now all we have to
look at are little metal cans
that look just the same, on
or off And the way they op-
erate! All this talk about
“electron/hole pairs” and
“minority carriers.”” It's a
miracle anything ever gets
designed with these things,
they're so hard to under
stand
Wrong. Transistors aren't
much more complicated
than any other electronic
device (they can be a lot
simpler than tubes in many
cases), but they do have
their own way ot operating,
and once you've leammed a
little about it and how to use
them, everything’s simple.
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Fig. 1. NPN (a) and PNP (b)
transistors.
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So, let's get with it. I'm not
going to cover any solid-
state theory here, just how
to use these things in some-
thing practical. Maybe we'll
look at the theory some
other time.

Your basic, garden-variety
bipolar transistor has exact
ly three leads —emitter, col-
lector, and base. You can
find which is which for the
particular part you're work-
ing with by checking the
data sheet, but all transis-
tors share two basic proper-
ties in normal operation.
First, the current flowing
from collector to emitter is
some multiple of the current
flowing into (or out of) the
base lead. Second, the volt-
age drop across the emitter
and base is constant. This
applies only when operating
in what's called the “active”
mode, but we'll get to that in
a moment.

Fig. 1 shows the two types
of bipolar transistors: the
NPN, (a) which is drawn
with the arrow on the emit-

Fig. 2. The NPN [a) and PNP
(b) transistors biased for the
“active” mode of operation.
Note that the only difference
is the polarity of the volt-

ages.
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with clear talk and practical examples.

ter pointing away from the
base, and the PNP, (b)
drawn with the arrow point-
ing in. As a general rule, any-
thing you do with one, you
can do with the other if you
swap all your polarities— a
positive supply becomes a
negative supply, etc. Fig 2
shows this. Here, the two
transistors are shown with
voltages set up between the
three leads to put them in
the active mode. (Properly
arranging the voltages, cur-
rents, or whatever on a tran-
sistor or any other device is
called “biasing,” and that's
what this article is all about )
For the NPN transistor to be
active, the collector must be
more positive than the base,
which in turn must be more
positive than the emitter.
The PNP is just the same,
but here the collector is
more negative than the
base, and so on. We'll limit
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Figz 3. An NPN transistor
with a network of resistors
for biasing.

our discussion to the NPN,
but remember that every-
thing will also apply to the
PNP—just turn the voltages
and currents around.

The active mode of oper-
ation is the one most often
used in linear circuits such
as amplifiers, and in this
mode the transistor is In-
deed acting as an amplifier.
The current flowing into the
collector lead is directly
proportional to the current
into the base lead. The other
two modes possible are “cut-
oft” and “saturation.” Cutoff
s exactly what you'd think —
the transistor is turned
off and no current flows
at all. This occurs when (for
the NPN) the base is less
positive than the emitter
Saturation occurs when the
base is more positive than
either the collector or emit-
ter and means that the tran-
sistor is passing all the cur-
rent it can for that particular
biasing. (Note that satura-
tion does not mean that the
transistor is carrying its max-
imum rated current, only
that it's carrying all that's
possible for that particular
setup.)

There’s another way to
look at the modes of opera-
tion we've just discussed.
The transistor can be viewed
as two diodes, one from
base to emitter and the
other from base to collector.
(You can see it in the names
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Fig. 4. A simple transistor amplifier. If the dc level at the col-
lector is too high for the signal level expected, the output
may clip as it tries to exceed the limit set by the supply volt-

age (Vcc).

NPN and PNP—two P-N
junctions, or, in other words,
diodes.) A transistor is active
when the base-emitter diode
is “forward-biased” (positive
on the P side and negative
on the N side) and the base-
collector diode is “reverse-
biased” (positive on N, nega-
tive on P). Either way, you
can tell how a transistor is
operating just by figuring
out how the voltages are ar-
ranged around the three
leads.

Fig. 3 shows an NPN tran-
sistor along with four resis-
tors which we can use to es-
tablish the “dc operating
point,” in other words, to
bias the transistor for proper
operation. The dc operating
point is usually specified in
terms of the collector cur-
rent and the collector volt-
age when no signal is ap-
plied. It's important because
it will affect the operation of
any circuit we build with the
transistor.

For an example, let's sup-
pose that the transistor is be-
ing used as an amplifier, as
in Fig. 4. With the supply
voltage (Vcc) at ten volts,
the collector voltage will de-
termine how far the output
can swing before clipping.
If, say, the collector is at 7
volts, we'd better not expect
to get a signal out that
swings any more than 3 volts
positive—if it does, it'll run
into the limit of the supply
voltage and clip. This isn't
the only way the operating
point is important, but you
can see that it's not some-
thing to ignore. On to bias-

ing.

Remember the two points
| made earlier: that the volt-
age drop from base to emit-
ter is constant and that the
current flowing in the col-
lector lead is some multiple
of the base current The
number you multiply the
base current by to get the
collector current is called
beta. This may also be given
as the Greek letter, . Both
of these will affect the oper-
ation of the transistor in any
circuit, but beta is usually
the more difficult of the two
to handle. Not only will beta
vary from part to part (some-
times by as much as five to
one or more), but even the
beta of a given transistor
will wander around as the
temperature, collector cur-
rent, etc., change. Designing
for a stable operating point
for varying betas is really
what biasing is all about.
Now, some practical ex-
amples:

For our first try, we'll ig-
nore the base current of the
transistor and thereby ig-
nore beta. This really isn't
such an unreasonable thing
to do since if beta is high
enough (and most small-sig-
nal transistors sport a beta
of at least 100), the base cur-
rent really is negligible com-
pared to the collector cur-
rent. We'll use the NPN with
a resistor network for bias-
ing, as shown in Fig. 3. Now,
if we ignore the base cur-
rent, we can very quickly get
some expressions for the
currents and voltages in this
circuit.

The point we're interested
in is the collector—we want
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Fig. 5. The NPN transistor
with some values for the
biasing resistors. lgnoring
beta, this circuit gives Vc =
8 VandIlc = 9.2 mA.

the voltage at the collector
and the value for the collec-
tor current which is flowing
through Rc. Obviously, by
Ohm’s Law, there must be a
voltage drop across Rc of
VRc = Ic X Rc, so the volt-
age at the collector is just
Ve = 10 V — VRc. The
emitter current must be the
same as the collector cur-
rent (we're ignoring the base
current, remember?), so the
voltage at the emitter (the
voltage across Re) is VRe =
lc X Re.

Wait a minute! If the drop
from base to emitter is con-
stant, then the base will al-
ways be a certain amount
more positive than the emit-
ter. This drop is around 0.7
volts for a silicon transistor,
so Vb = Ve + 0.7. Again,
we're ignoring the base cur-
rent, so Vb may be deter-
mined easily—R1 and R2
are just a divider, and Vb =
10 X R2/(R1 + R2).

Working backwards
through the relations we dis-
covered above, we can get
the collector current (same
as the emitter current) as Ic
= (10 X R1/(R1+R2) —
0.7)Re.

Fig. 5 shows the same cir-
cuit with some values for
the resistors. Using the
above formulas, we can find
the voltage at the base to be
Vb = 10 V X (5k)(5k + 5k)
= 5V and the voltage at the
emitter to be Ve = 5V —
0.7V = 43 V. The emitter
and collector currents are
then Ic = le = 43 V/470 =
92 mA and the collector
voltage must be Vc = 10V
—(92mA X 220) =8 V.

If you build this circuit

VouT

Fig. 6. A simple digital-to-an-
alog converter [DAC). As var-
jous resistors are grounded
through their switches, the
voltage through the base,
and therefore the output
voltage, changes.

(any small-signal silicon
NPN should work), you
should measure voltages
very close to the ones we
just calculated. As a matter
of fact, just using this type
of analysis can allow us to
design a practical circuit
What would happen, for
example, if we could switch
the values of R1 and R2
around at will? One easy
way to change this divider
would be to put other values
in parallel with R2, which
will lower the resistance
from base to ground. We
might do this as shown in
Fig. 6, with several different
resistors tied together at the
base and then individually
switched to ground. A resis-
tor whose switch is open
would simply “float” and
make no difference to the
circuit whatsoever. Switch-
ing different combinations
of resistors in and out would
vary the voltage at the col-
lector. If we chose the
values of these resistors
properly, we could use this
circuit as a digital-to-analog
converter, or DAC. DACs are
used extensively to allow
digital circuits, such as are
found in microcomputers,
to control analog voltages.
Fig. 7 shows a practical
version of this simple DAC.
As the binary representation
of the numbers 0 to 15 is fed
into the 741505 (a 7405 or
74S05 works just as well),
the output (at the collector)
will change in even steps
from a maximum to a mini
mum value. If the DAC is
driven by a counter, such as
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base-to-emitter voltage.)
The 555 timer provides the

163 shown in Fig. 7,

and over again and the out-
put will appear to be a “saw-
tooth © wave With the
values shown the maximum
voltage at the output will be
around 10-11 V and the min-
imum 2-3 V. (These will vary
somewhat due to part toler-

clock for the counter, here
at about 16 kHz. The output
frequency will be 1/16 of this
value, or about 1 kHz

If you build this circuit
and have access to an oscil-
loscope, be sure to look at
the signal on the base when

ances and variations in the the counter is running.
el
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fig. 7. The DAC used to generate a “sawtooth” waveform.

36 73 Magazine = December, 1984

Notice that it appears to be
a smaller, inverted version
of the sawtooth waveform
seen at the collector Sur
prise! The transistor is really
acting as a simple amplitier,
taking the small signal we've
made at the base and mak-
iIng a bigger copy of it at the
collector. (The inversion of
the signal is characteristic of
this type of amplifier.)

You may want to try your
hand at designing one of
these yourselt. First, a word
of advice: This is never going
to be a very classy way to
make a DAC, and variations
in the resistors or the transis-
tor itself can, as noted
above, cause the output to
change from the designed
value by quite a bit. But it's
kind of fun to try these
things for yourselt, so here’s
how.

The 7405 is an inverter
with “open-collector” out
puts. This means that the
output pin is simply the col-
lector of a transistor, and
when an input is high, this
transistor is switched on and
effectively takes the output
(the collector) to ground—
the transistor, in other
words, saturates. It won't ac-
tually make it all the way to
zero volts—there will al-
ways be some small drop
across this transistor, around
0.2-0.3 V. We can assume
about 025 V for the pur
poses of this design. Thus, a
high input will pull the resis-
tor associated with that bit
to 0.25 V. The drop across
the resistor is the base volt-
age minus 0.25 V. We start
by setting up Re, Rc, R1, and
R2 for the desired minimum
output voltage at the collec-
tor. In this stage of the
design, assume that all of
the “extra’” resistors are
floating—they can be ig-
nored.

With the minimum volt-
age established by the basic
biasing network, we can add
the extra resistor to pull the
base voltage down and so
increase the collector volt-
age. If you want to use a
straight binary input such as
the one shown here, calcu-

late the value of the small-
est resistance (the most sig-
nificant bit of the input) first.
This may be done by figur-
ing what the base voltage
needs to be for an output
voltage that’s halfway be-
tween the desired minimum
and maximum—this /s the
most significant bit, remem-
ber? Given this voltage, the
current through R1 is found
by subtracting this base volt-
age from the supply and di-
viding by the resistance of
R1. Since we’re ignoring the
base current, the sum of the
currents through R2 and Ra
must equal the current
through R1, and so we find
the current in R2 next. This is
simply the desired base volt-
age divided by R2. Subtract-
ing this current from the cur-
rent in R1 gives the current
that must be drawn by our
most-significant-bit resistor,
Ra. The value of Ra is just
the drop across Ra divided
by this current, or Ra = (Vb
— 0.25)/1a.

The remaining resistors
may be calculated in a simi-
lar fashion, or for a straight
binary DAC, each resistor
will be twice the value of
the one for the bit to the left.
If we want a four-bit DAC,
such as the one shown, and
we calculate Ra to be 500

Ohms, then Rb = 1000
Ohms, Rc¢ = 2000 Ohms,
and Rd = 4000 Ohms. Use

the nearest value available
and use the most precise re-

sistors available for best
results.

With this example, we've
learned in a very basic way
how the transistor may be
biased to provide various
desired levels at the output
and even found a way to get
it to act as a simple ampli-
fier. But we haven’t covered
what's really going on with a
bipolar transistor—the con-
trol of the collector current
by changing the base cur-
rent. In Part I, we’'ll look at
this action and work beta in-
to our analysis of just how
this little piece of silicon
acts. (Thanks to Richard
Herrington for the sugges-
tion for the DAC circuit.) B
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Sharp multi-pole mark and space filters give
true mark-space detection. Ganged pots give space
passband tuning with constant bandwidth. Factory
adjusted trim pots for optimum filter performance.

Multi-pole active filters are used for pre-
limiter, mark, space and post detection fiiter-
Ing. Has automatic threshold correction. This
advanced design gives good copy under QRM,
weak signals and selective fading.

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

INTERFACE HAS

i

Has front panel sensitivity control.
Normal/Reverse switch eliminates retuning while
checking for inverted RTTY. Speaker jack. +250 l
VDC loop output.

Exar 2206 sina wave gensrator gives phase con-
tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Microphone lines: AFSK out,
AFSK gl(rnund 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.

Exciusive TTL/RS-232 general purpose socket
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 buffered and can be in-
verted using an internal DIP switch.

Metal cabinet. Brushed aluminum front. 12%2x
24x6 inches. 18 VDC or 110 VAC with optional
AC adapter, MFJ-1312, $9.95.

Plugs between rig and C-64, VIC-20, Apple, TRS-
80C, Atari, TI-99 and other personal computers.
Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software.

7-IN-1 HTTY {]PEHATING AID
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Indispensable. Improves any RTTY station.

1. Crosshair LED “‘scope’’ Tuning Array. Makes
tuning quick and easy with dead-on accuracy, Tune
for maximum vertical and horizontal display.

2. Scope Adapter. Mark/Space outputs for scope.

3. Shift Indicator. LEDs indicate 170, 425, 850 Hz
shift. Especially useful for RTTY outside ham bands.

4. Sharp Mark and Space Filters. Greatly improves
copy under crowded, fading and weak signal condi-
tions. For 170, 425, 850 Hz shifts.

9. Normal-Reverse Switch. Check for inverted RTTY
without changing sidebands and retuning.

6. Output Level Control. Adjust signal level into TU.

7. Limiter. Evens out signal variation for easier,
smoother copy.

Plugs between receiver and TU, Mark is 2125 Hz
and Space is 2295, 2550, or 2975 Hz. 10x2x6 inches.
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  MFJ-106 $19.95
or 12 hour format! Bal-  cessssssmmies

tery backup. |D timer a-
lerts every 9 minutes
after reset. Red .6 in. =i

LEDs. Synchronizable to WWV. Alarm, Snooze unt:~
tion. Minute, hour set switches. PM, alarm on indica-
tors. Graw’Etack cabinet. 5x2x3 in. 110 VAC, 60 Hz.

MFJ ELEBTHONIC KEYEH

MFJ-407 Deluxe Electronic Keyer sends
iambic, automatic, semi-auto or manual. Use
squeeze, single 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.

MFJ PORTABLE ANTENNA

MFJ's Portable Antenna |ets you operate 40,
30, 20, 15, 10 meters from apartments, motels,
camp sites, vacation spots, nearly any electri-
cally clear location where space for a full size
antenna is a problem. =

A telescoping whip {extendé 54 in.) is
mounted on self-standing 6x3xk inch aluminum
case. Built-in antenna tuner, field strenght me-
ter, 50 feet RG-58 coax. Complete multi-band-
portable antenna system that ygu can use near-
ly anywhere. Up to 300 watts REP.

MFJ ANTENNA BRIDGE mrJ-204
579.95

MFJ Antenna Bridge. Trim your an-
tenna for optimum performance guickly
and easily. Read antenna resistance up
to 500 ohms. Covers all hams bands be-
low 30 MHz. Measure resonant fre-
guency of antenna. Tells to lenghten or
shorten antenna. Easy to use, connect
antenna, set frequency, adjust bridge
for meter null and read antenna resist-
ance. 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.

Greatly improves transmitted SSB speech for maxi-
mum talk power. Evens out speech peaks and valleys
due to voice, microphone and room characteristics
that makes speech hard to understand. Produces
cleaner, more intelligible speech on receiving end.
Greatly 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/off/bypass switch.
“On'' LED. 7x2x6 inches. 9 V battery, 12 VDC or 110
VAC with adapter, MFJ-1312, §9.95.

e Add $4.00 each shipping/handling
for free catalog, over 100 products.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJDAYS FOR PROMPT REFUND (LESS SHIPPING)
* One year unconditional guarantee * Made in USA.
 Call or write

MFJ ENTERPRISES, INC.
Box 494, Mississippl State, M$ 39762

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

800-647-1800. call 601-323-5869

In Miss. and outside continental USA
Telex 53-4590 MFJ STKV




MF] ACCESSORIES

300 WATT ANTENNA TUNER HAS SWH/WATTMETER ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.
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MFJ's fastest selling tuner packs in plenty of new features!
* New Styling! Brushed aluminum front. All metal cabinet.
» New SWR/Wattmeter! More accurate.
300/30 watt ranges. Read forward/reflected power.

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

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

Switch selectable

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

NEW whips, beams, balanced and coax lines. grittl;inﬁﬂa;}?al_unhfnr

$99.95 .o FEATURES leond bogh, 100N capactor spacing, Blank. 1V Inches
RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER 1KW DUMMY LOAD

2 M HANDHELD CONVERTER FJ-25u$39 95

INTEHFAGE

S
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Free MFJ RTTY/ASCII/CW software on taps and
cable for VIC-20 or C-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64, etc.). Use Kantronics or
most other RTTY/CW software. Copies both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6 in. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE

Maximize
your antenna
performance! MFJ-202B

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

New Features: individually calibrated resistance
scale, expanded capacitance range (150 pf).
Built-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive”
manual. Use 9 V battery. 2x4x4 in.

INDOOR TUNED ACTIVE
1 impROVED! ANTENNA

ain*“World Grabber’’ rivals
with h.gnef . or exceeds recaption
of outside long wires! Unique tuned Active
Antenna minimizes intermode, improves select-
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas.
Covers 0.3-30 MHz. Tele
scoping antenna. Tune,
Band, Gain, On-off
bypass ::ﬂntrms BX2x6 In,
Uses 9V battery,9-
18 VDC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A $79 95

&

Turn your synthesized scanning  $39.95
2 meter handheld into a hot Police/ == paFJ
Fire/Weather band scanner! ‘|
144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
quency readout. Hear

NOAA maritime coastal

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

MFJ/BENCHER KEYER
COMBO

MFJ-422

$109.95

The best of

all CW worlds- .
a deluxe MFJ Keyer in a compact Configuration
that fits right on the Bencher iambic paddle!

MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustable weight and tone,front panel
volume and speed controls (8-50 WPM). Built-

in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune

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

MF] ¥ H'ir '
CONVERTER

VHF SWR/WATTMETER
'MFJ-812 $29.95

Low cost

VHF SWR/
Watimeter!
Read SWR

(14 to 170 MHz)
and forward/
reflected power
at 2 meters. Has 30 and 300 watts scales. Also

read relative field strength. 4x2x3 in.

Tune up fast, extend
life of finals, reduce
QRM! Rated TKW CW = M VERNAb |
or 2KW PEP for 10 min- Sl
utes. Half rating for 20 | - ’E
minutes, continuousat .~ |
200 WCW, 400 WPEP, —~—— = ===
VSWR under 1.2t030 =1
MHz, 1.510 300 MHz. | 2 “mi= g
Qil contains no PCB. e
50 ohm non-inductive resistor. Safety vent,
Carrying handle. 72x6% in.

24/12 HOUR CLUBK/ ID TIMEFI
MFJ-106 o A
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Switch to 24
hour UTC or :
12 hour format!
Battery backup LT : 1
maintains time during power t:-utage ID ‘-tlmer
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out,
alarm on indicators. Gray and black cabinet. 5x2x
3 inches. 110 VAC, 60 Hz.

DUAL TUNABLE SSB/CW/RTTY
FlLTEH MFJ-752B $99 95

0.0 o 000]|

Dual fllters give unmﬂnhnd parformance!

The primary filter lets you peak, notch, low
pass or high pass with extra steep skirts.
Auxiliary filter gives 70 db notch, 40 Hz peak.
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constant output as bandwidth is varied; linear
frequency control. Switchable noise limiter for
impulse noise. Simulated stereo sound for CW
lets ears and mind reject QBM. Inputs for 2 rigs.
Plugs into phone jack. Two watts for speaker.
Off bypasses filter. 9-18 VDC or 110 VAC with
optional adapter, MFJ-1312, $9.95.
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ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).

* One year unconditional guarantee ®* Made in USA.
e Add $4.00 each shipping/handling * Call or write
for free catalog, over 100 products.

MFJ ENTERPRISES, INC.
Box 494, Mississippl State, MS 39762

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

B800-647-1800. call 601-323-5869

In Miss. and outside continental USA
Telex 53-4590 MFJ STKV




Peter Doherty W1UO
PO Box 291
Port Townsend WA 98368

ow many of you com-

puter users are aware
of the damage caused by
voltage spikes present on
the ac line? These little
gremlins can scramble pro-
grams and destroy sensitive
ICs. Commercial filters are
available to alleviate these
problems, but their cost can
often exceed the price of
your computer! So if you
cringe every time the re-

Yikes! Spikes!

You paid good money for that computer system. Now spend
a few hours building an insurance policy against voltage spikes.

frigerator turns on, or if
you are unaware that this
potential problem even ex-
ists, please read on. A little
solder and an evening'’s
work will produce a filter

that will protect your invest-
ment at a fraction of the
commercial cost.

Description

This filter will protect
your computer from two

This unassuming device could save you thousands of dollars.
40 73 Magazine  December, 1984

types of interference: line
transients and RFl. Tran-
sients have many sources.
Inductive loads, such as mo-
tors turning on and off, will
generate voltage spikes on the
ac line. These spikes can be
many times higher than the
nominal 117 V ac. A nearby
lightning strike can also
cause a spike. Even turning
vour printer on or off can
create a voltage spike. A
subtle result of these tran-
sients can be information
scrambled in the computer’s
memory or, more seriously,
blown IC chips in your

equipment.

To prevent these spikes
from damaging devices
on the ac line, three metal-
oxide varistors (MOVs) are
used. This device is a volt-
age-dependent, symmetrical
resistor which acts like back-
to-back zener diodes. The
MOV normally presents a

LINE CORD o e

SWITCH

FUSE
10 AMPS

high impedance across its
leads. However, when a
voltage spike is present, the
impedance of the MOV be-
comes very low, providing a
conducting path for the
spike energy. The MOV can
handle surges of up to 4500
Amps at 175 volts. An MOV
Is used across the line and
from each leg of the line to
ground. This will shunt dam-
aging spikes away from sen-
sitive equipment.

One word of caution is in
order here. An MOV that is
exposed to an extremely
high energy pulse can over-
heat and shatter. You could
protect each MOV with a
ten-Amp fuse in series with
it, or omit the fuses and
house the MOVs in a box to
protect yourself in case of

this unlikely event. | chose
to allow the MOVs to self-

destruct in their duty of pro-
tecting my equipment. An

—  BLACK o =5 i
"‘. GREEN I NEON PILOT
v, o i . LAMP assy 3

WHITE

DUTLETS
3 BLACK

N
M.O.V \ ;

SPRAGUE
RF
FILTER

51L"-I'E\\

GMD WHITE SCREW —

J,.}, — GREEN
SCREW

Fig. 1. Schematic diagram of the filter.



Parts List

Metal-oxide varistor RS 276-570 3@ $1.59
Rf filter, 2 x 12 Amps Sprague JN10-2296A1, 3.95
@ 250V ac from Fair Radio Sales
Lima OH
Line cord W14-3CG, from 2.00
Fair Radio Sales
Pilot lamp assembly RS 272-707 219
DPST switch RS 275-1546 2.69
10-Amp fuse holder RS 270-739 79
4" x 4" x 3" metal box hardware store 1.69
Box extension (*mud ring”) hardware store 39
Romex connector hardware store .20
Duplex outlets hardware store 2 @ .39
Outlet cover hardware store 99
$20.44

MOV is still far cheaper than
my computer,

Computers are also af-
fected by radiofrequency
interference, or RFIl. Rf ener-
gy can enter the ac lines
from your transceiver, a
nearby lightning strike, or
your neighbor’s CB set. This
stray rf can also wreak
havoc with computer opera-
tion. Likewise, computers
generate quite a bit of RFI
themselves. This can show
up as noise on your receiver
or television set. An rf filter
takes care of RFl coming
and going. A commercial rf
filter available at a very rea-
sonable price is used. It is
rated at 12 Amps, which is
well above my modest
current draw. In my case, a
very poor picture on my
monitor was completely
cleared up using this device.

Construction

| housed my filter in a 4”
X 4" X 3” metal box used in
house wiring. A box exten-
sion, or “mud ring,” is added
to the front of the box so
that the outlets will clear the
rf filter. The filter and the
fuse holder are mounted on
the bottom of the box using
4-40 hardware. A Romex
connector is used as a line-
cord strain relief. The MOVs
are soldered directly to the
rf-filter terminals. The du-
plex outlets are screwed di-
rectly into the box exten-
sion. All of these details can
be seen in the photographs.
Since the filter is capable of
handling 12 Amps, number
14 or larger wire should be
used throughout.

 See List of Advertisers on page 80

For the best protection
and for safety’s sake, the
green wire (grounding wire)
must be securely fastened to
the metal box. DO NOT
OMIT THIS! If something
should happen and a live
wire comes in contact with
the metal box, the green
wire will cause the fuse to
blow. Don’t let sloppy
twelve-volt construction
habits leak in. This is 110
volts ac and can be deadly if
mishandled. Likewise, the
ground screws on the out
lets and the rf-filter ground
should also be securely fas-
tened to the box. If your
house still has the older two-
wire outlets, | suggest build-
ing this filter in a plastic in-
sulated box to eliminate any
shock hazard.

Also, pay close attention
to the black and white wires
of the line cord. Be absolute-
ly sure that the proper color
wire of the line cord makes
it to the appropriate screw
of the outlet. The white wire
should eventually end up
under the silver-colored
screw of the outlet. The
black wire should end up
under the brass-colored
screw. Don’t get your wires
crossed! If you have any
doubt, consult your local
electrician. Using the sche-
matic, wiring should take
but a few minutes.

Checkout and Operation

Using an ohmmeter on
the high range, measure the
resistance between each of

the two pins on the outlet
and ground. The reading

should be infinite. The read-

Inside the filter. The outlets are mounted on the box extension.

ing between the two pins
of the outlet should also
be infinite. Next, measure
the resistance between the
ground pin of the outlet and
the case. The reading should
be zero. Finally, check for
continuity between the
white wire of the line cord
and the silver screw of the
outlet. Ditto for the black
wire and brass screw. Make

GLB

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

* Ready 1o operale—wired & testec
—LOW COST
= Easy to learn, easy to use
* Built-in packe!l Modem
s |Ise with computers, ferminais,
teletype machines
o R57237 senal interface— 45 to 9600 bauc
= [Isgs both ASCH and Baudol

« Programmed for both AX.25 & VADC at 1200 or 600 paud

GONT

sure that these wires are not
crossed!

Your computer and disk
drives should be plugged into
the filter. Your monitor and
printer should be plugged
directly into the wall outlet.
That’s all there is to it! Now,
when an unannounced spike
arrives at your door, simply
shrug it off and keep on
computing. B

PACKET RADIO
s
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(shown with 14K RAM
and BK ROM)

= Automatically recognizes protocol of incoming messages

e Oyer 60 commands
= Custom call sign oplion

» Stores received messages until requested at a later time
» “Block™ and transpartent modes for transferring computer data

* Operates as an unattended repeater
e Acfivates teiefype motor to print messages
» Board accepts up to 14K of RAM

» Can be customized for LANS and 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

$149.95
10.00/2K
9.95

17.95

Custom cabinet kit—includes on/oft

switch, LED pwr indicator, reset button & pwr jack

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 offer a compiete line of transmitters and receivers, strips,
preselector preamps, CWiD'ers & synthesizers for amateur & commercial use.
Request our FREE catalog. MC & Visa welcome.

GLB ELECTRONICS

1952 Clinton St. Buffalo, NY 14206
716-824-7936. 9 to 4°

= Jﬁlq
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Have you wanted _tufet involved in ham radio, but been held back
by the difficulty in earmng Morse code? If so, then you need

MORSECODE MASTER
Morsecode Master i lhe eagiest way yet to learn the code. You
are taken step-by-step from lessons on indridual characters, to
recognizing words, and finally to complete sentences! (There are
hundreds of words and sentences buit in | Sending speed can
range from 5 wpm (for bepinners), all the way up to 30 wpm

ffor the expertsy. All this s rounded out by a helpful and
informatmve manual

50 whether you are just starting out. or want o improve your
proficeency, Master is for you!
Morsecode Master i available for Atan™ computers on disk

or cassette {requires 48K and BASIC). Coming soon for the
Commodore 64.

Send $29.95 plus $1.00 for shipping to

New Horizons Software
P.0. Box 180253
Austin, Texas 78718
Or, for more information, call (512) 445-1767

A
.. New Horizons

Expanding Your Life

Dester mgueres et Al & 3 tradesare of Al Inc

TS430S FILTERS

You can select 3 optional $80 Fox Tango filters for
your TS4305: SSB Narrow (1.8 or 2.1KHz band-
width), CW Narrow (250 or 400Hz), and AM (6.0KHz).
To improve CW or AM raception, you must use one
of the fllters indicated, For SSB there I8 a cholce:
you can add one of the narrow fllters, or you can
use the improved Fliter Cascading Kit.

We recommend the Cascading Kit because |1 is
more affective. It banelits both SSB and CW racep-
tion without atfecting the othar modes or TX. When
ou just add a narrow SSB filter, the mode switch
ats you selec! either the stock (2.4KHz) filter or the
narrow one. Either way, the if signal passes
through unlg one filter — the other is idle! In the
Fox Tango ading Kit fwo filters are active: the
signal first passes through the stock filter and,
near the end of the i-f chain, through a second filter
- the high quality B-pole Fox-Tango 2.1 KHz unit
and its amplifier board. Here are the resuits
BEFORE AFTER
{wiih Siock S58) [with Cascade Kit)
308 Bancwigin 12 KMz 2. 168 Mz

IMD Dynamic Range [ 851 100a 8 (SOKHZ Spacing)
idis Nolsa [-F) 008 (Ralerence) -Bd48 [beiow ralerenca)

The narrower bandwidth improves selectivity. The
greater dynamic range reduces QRM. The reduced
noise makes weak-signal reception easier, And, as
a bonus, the Shift control works much beatter,
Installation is inboard, Iinstructions ara complete,
no drilling Is required, and only a few soldered con-
nections are needed. Howaver, skill is necessary,
your dealer can help If desired

INTRODUCTORY MONEY-SAVING SPECIALS

FTK-430S CASCADING KIT unr:lul:.'rlng filter,
board, instruttions,etc.). ... ... . .3 85.

FTK-430S with one additional filter
(CWor AM -reg. $80 ea.)

FTK-4305 with two additional fillers

. $140

$185

SPECIFY: Type desired and CW
bandwidth if ordered.

SHIPPING: $3, Air §5,
COD add $1, Overseas $10
FL Rasidence add 5% Tax. .-304

FOX TANGO CORPORATION
Box 15844, W. Palm Beach, FL 33416
Phone: (305) 683-9587
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INTRODUCING THE MOST POWERFUL LDGGING PROGRAM EVER FOR THE C-64

“Contender Plus II"”

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

Contender Plus Il ONLY $34.95

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

for FREE Fact Sheet or 1o order write:

CRUMTRONICS
SOFTWARE DIVISION
P.0. BOX 6187

FT. WAYNE, IN 45896

MTRO
QUM TN

- METER RADIOS

HE[EH F’ES .*'.II." Hl r -r“-' E EH] EEHH.‘. Cu-’ L Ibﬁ- .:Iﬂ
AOOEN PLS-400W ) MUBILE, 258, 16 HEM, SLAN, . 2o 00
EDE-ZO32 MOBILE. 25W. 11 MEM,SCAN.LCD. . ..285.00
BANTEC ST-142 H/T 3.5

TEMFD 5-13 H/T THe. 3 M
TEMPO S5=1%9%1 B5+1%

W, 10 MEM, SCAN, LCD. 285. 00
EM. THUMBWHEEL . . . . . 2355.00
% WITH 16 KEY TONE PAD..275.00

[ENTEE 2591 H/ TS, 10 MEM.SCAM,LCD. .. 275. 00
2 METER HAMDHELLDL ACCESSORIES

HI-Ba&l SFARE BATTERY FOR PCHE-300. . . « « 25. 0
HI—-ESM SPEAFER MIKE FOR PCS-R00, . 2 s 2 s « 270
HT—LC LEATHER CASE FOR PCS—=3M), . . c s = 27 .00
ST—90BES SPARE BATTERY FOR ST-182. cesssssad sl
= o SPEAKER MIKE FOR ST—182.csacesa X000
5111 | EATHEK UASE FORE ST II"'........SE.{".-
ST-4GC Al CHAMBGER FOR ST-1427 (4-&HRY . o &0, 00
ST-8BEC AL CHARGER FOR ST- 142 16 B:l'ﬂr....{-.m
AH— 15 B NITLEY CHARGER FIDR 5-15. 2 = « = =& O
e LERATHER CASE FIEE S—198. @ - vcucssssis0
B = D & MHARGING CDORD FOR S-15. . . . 13,000
- 1S SR BATIERY FINR S l‘.’:..“.,...:’-h."!_!
HM—15 SFEAVER MIEE FIIR 515 cecsss oo >1 .00
F FEER RASE aMNTENNMAS

BUITERNUT ZMCV 5/8 WAVE TROMBONE. ....... . 0O
BUTTERMUIT 2MCVY -5 S/8 SIPER TROMBOMNE . o O
CISHOCRFAFT ARIZE BRINGL RAONGER 11. .- .oce-- 8. 0D
EUSHCRAFT AI47-11 11 ELEMENT BEAM. . . - . .. = D)
CusHORAF | alaT-t1 20 ELEMENT TWHIST. .. .. i L
CUSHCHAF 1 2148 & JI4FE 14 ELEMENT BEAM. .8S.00
CSHORAFT 3219 19 ELEMENT BEAM. < c « < = - - - TG O

Z METER MOBILE ANTENNAS
AVANT I AFIS1. 56 1/2 WAVE "DN GLASE" .. 30.00

CLISHERAF | AMS- 147 5/8 WAVE MAGNET MOUNT . S0, 00
CUSHCHAFT ATS -1a7 O/ WAVE TRUNK MOUNT. .30, 00

2 METER AMFL IF LERS

MFEJ-Z0a0 2 1IN 20 DUT=-FITS ON TOF DF HAT .70 000
M1 RAGE BZ3A 2 IN 30 DUT WITH PREAMP. . . 75. 00
M1l FAGE BIOB FM/SSE 10W IN BoW DUT. ... 150, 00
M1 asE Bluléd FHASSHE (0 TH 14604 DUT. . 2759 00
MIFAGE Blolé FM/SSE S0W TN 1&0W DUT. . 205, D0

YD HIGH-FIOMER HLIOV Z TN 70 DUIT. « v« = i, Ol
I v HIGH=-POMER HLIZY 2 IN T0 DUT. - .. - - BO_ 00
o YO HIGH-POMER LBV 10 TN B0 DUT....1480.00
FOEYD 1IGH PDMER HL=11% 3 TN 100 DUT. . 215, 000
Tl vir HIGH-FIRER HLI AW 14 IN 180 UT. .310.00

T YD HIGH FOMER HL_160V20 25 TN 180 DUTZ280. 00
FT0MHT FADIODS & ACCESSIRITES

Sk TEE =2 23 WAl 2.5 10 MENM. , SCAN. . 295. DO
H [ =abE L=dd L0 AME 2 1IN 20 A s sansa o e N}
L ISHCRAF I‘U"H 220 S5/8 WAVE MAGNET ROUNT . T0. O
LISHECRAFT ATS-270 S/8 WAVE TRUNY MOUNT ., . SO, 00

AZDEMN & KIDe SRS HADIOS COMING SODM. .. .CALL
M- FADIDS

HECE [0/ 1&M. 558/ THW.4 HEH,.T HAY SCAN. .. .HB50.00
TEMIEL ARBOSY 100, SSRACKH, 10—H0M DIG. . 510000
JEMTEC DNRSATR 20, SSE/CM. 10-14608. . ... PRS0
BOTIES & 0okl F

HE— 75 ALL TANCE HEAVY DIUIITY ROTOR. ...« 105, Gl
(W A ALL TANCE L IBHT DUTY ROTIR. o « « o « 90, 00
Bé& H CONDICTUR ROTDR CABLE..PER ET.0.20
P9 MINI RGH [REHYY COAY..... PER-'FI1.0.15
s RG=HIl SLFPERFIEX COAX.. ... FER FT.0Q.30
v s FiE=-21% MIL—SPEC COAX....PER FT.(, 50

RTTY FACTORY ..
INVENTORY REDUCTION SALE

« DM-170 = TU-170 = TU-170A = TU-1200
» TU-470 = All Reduced For Big Savings
Call Today 1-800-HAM-RTTY
FLESHER CORP. « P.0O_ BOX 976 » TOPEKA, KS.

ICOM IC-02AT USER’'S
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ELECTRONIC KEYERS % KEYS

MFEJ] 401 ECOND KEYER JFl...cncscssscssssss 5. OO
MFJ 408 DELLUIXE ELECTRINIC KEYER:.cccsss- 70, 00
AFJ 410 DELUXE KEYER L RANDOM CODE BGEN.115.00
MEJ 4702 DELUXE FEYER ON BENCHER PADDLE. .95.00
MFJ 481 O30 CHARACTER MEMDRY KEYER. .. ... 75.00
MFEJ 484 &A00 CHARACTER MEMORY KEYER.....125.00
VIBROFLEX 1AMBIC STANDARD PADDLE KEY....45.00
VIBROPLEX LAMBIC DELUXE PADDLE KEY...... &0, 00
VIBROFLEX YIBRO KEYER STAMDARD. . v ses o 45. 00
VIBROFLEX VIBRO KEYER DELIIXE. s o oo vounea- &0, D0
VIBROFPLEX BRABS RACER [AMBIC..scss s s ed. 00
VIBROFLEX BRASS RACER EK-1 WITH FEYER...%9.00

HF ANTENNALS

BUTTERNUIT HF&Y 10-B0R1 = 30 VERTICAL. .. 115,00
BUITTERMNIUIT HFAVE EXPORT MODEL .« -« c 2 2 s oo s 125 00
v —11 ROOF MOUMT EIT FOR HFAV. - - - - - - R, b
SIE—-11 STUR TIMED RADIAL KI1T FOR HFAVZ2E. QD
I BH- | &0 160 METER EIT FIOR WFEF&V. . o v v = = - 85, O
HIMI-PFRD HO-1 &M—20M HINTI DUAD. ... .- .. 190, 00
Wil SONIMACD) SY-2X 10-220M % ELE. BEAM. . 195, (4
MILSOMNI(MACTI) SY-318 10-0 & ELE. BEAM. . 24%_ 0O
HILSONIMALDY I5-50 a0 ADD N FIT. ... 0. O
HF FIBILE ANTEMNRMGS

HISTLER M1 MAa5T. . 2506 MD-3 MAST. .. .25.00
HLEISTLER =1, . s AM=-108. ..ccee. 18.0a0
Hi'STLER F—15.....- 2.0 AMN—-18S. . ccac= 19O
HMSTLEE BN-20,..... 6.0 RM-208. cc020s 22 .0
HUSTLER RM-40......18.00 RM-408.......25.00
FIISTLER [ o P 21 .1 RM=To8. oo aec . DD
HUSTLER FM-80......21.00 RM-B0B..cccs- Té&. O

ANTEMNMNA SW1 TEHES & SWRE//WAT THE TERS

LEK CS=201 2 POSTITION COAX SWITCH. . 20.00
_LEP LH-4u] 4 POSITION COAX SWITOH..&2Z2.00
LER (M=-4200H 1.8=-150MHT SWR/-WATT. . 10500
I.LER CH=720R 1.8=150MH? SWR/WUATT. .. 14%_ 00
LERH CH=& 50 130-450MHZ SWR/AWATT. ... 125,00
F ITP=05X SO-S500MH? SW FOR H/T....20.00
' BF-10X% 1.B8-150MHZ POCEET BIZE..ZS5.00

=UEFLIES BY HACO

2iMis  BAMF SURGE. &AMPE INT.. AAMP CONT. .84, 040
cOl0 1 2AMF SURGE. 10AMF INT.. AAMP CONT..S0.O00
20 JARMFE. SURGE . 20ARF INT. , 1 2AMPF CONT . . BO. OO
SOS0 RHAME SURGE, 30AMF INT,  1BAMF CONT. 110,00
U0 TOAMP CONTINUOUS HEAVY DUTY F/8...180.00

AMNTEMMNE TiEHS

HF I-F41C AMNTENNA TUNER/SWS METER 1:4BAL.7S5.00
MEJ-9410 NEW IMPROVED VERSION OF 9410, . .90, 00
MEJ-98% 3F¥W ROLLER INMEKTOR TUNER. .. ... 79%5. DD
MILIEF CHOIOIA& SITOMATIC TUNER 20w, . . 29900

CIEUTER ACCESSORIES

FANTRIMIES HARSOFT FOR ATART . oo vencenn- 45, DO
PANTROMICS HAMSOFT FOR TI-99...000000ox- S0, O
EAMIFIINICS HAMSIET FOR TRS—80. « o 0v s esne. S4. 00
FAEMTRONICS HAMSOET FOR VIC— 20, o v v eesesos 45, OO0
FANTHONICS HOMTEXT FOR VIC—20. cveese s v s S0, 00
FANTRONICES HAMTEXT FOR COMMODORE &64..... PO 06
MFI-12274 CW/RTTY/ASETL COMP. INTERFACE. .89. 00
MFI-1228 AMTOR/CW/ARTTY/ASCI] CARTRIDGE. . &0 . 00

CLOSEOUTS

HY-GAIN @ &46-B8 & METER & ELEMENT BEAM...90.00
INNERSIFACE 70 AMP POMER SUPPLY . 50 oo v e P00
SAM HEMM
WYl PRODLICT S
YAESII FY=Y%0) REMOITE VYFD FOR FI1=-%01...

FRICES GIOD WHILE SUFPLY |LASTS

MOBILE SHEAUATIMETER. . ... 8. 00
140l —Fa 2M 150W FHM/S5SE arP. 233,00
. 13500

CALL FRANK WD5GZU, JOE KASROQ
OR STEVEN KASSWI FOR QUOTES

COD Available

Hours: 8:30 a.m. to 5:00 p.m. Monday thru Friday

9:00 a.m. to 2:00 p.m. Saturday - CST
Prices subject to change without notice.

ON. OTHER RELATED PRODUCTS
FOB ORIGIN,

Amateur

Equipment,
Accessories
& Antennas.

Export Anywhere

2317 Vance Jackson Rd.
San Antonio TX 78213

(512) 733-0334
(Toll free number 800-531-5405)
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HF Equipment Regular SALE
IC-740* 9-band 200w PEP xcvr w/mic$ Il'.'l':"i'?! 00 869*

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

159.00 149
20.00
39.00
50.00
59.50
47.50
96.50 89*
96.50 89%

159.00 144*
39.00

PS-740 Internal power supply
*EX-241 Marker unit
*EX-242 FMunit.........ccocness :
*EX-243 Electromic keyer unit
*FL-45 500 Hz CW filter (1st IF)....
*FL-54 270 Hz CW filter (1st IF)....
*FL-52A 500 Hz CW fiter (2nd IF)
*FL-53A 250 Hz CW filter (2nd IF)
*FL-44A SSB filter (2nd IF) ........
SM-5 8-pin electret desk microphone
HM-10 Scanning mobile microphone 39.50
MB-12 Mobile mount 19.50
*Options also for IC-745 listed below
IC-730 8-band 200w PEP xcvr w/mic $829.00 569%
FL-30 SSB filter (passband tuning) 5950
FL-44A SSB filter (2nd IF) 159.00 144%
FL-45 500 Hz CW hiter 59.50
EX-195 Marker unit 39.00
EX-202 LDAinterface: 730/2KL/AH-1 27.50
EX-203 150 Hz CW audio filter 39.00
EX-205 Transverter switching umit  25.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone 39.50
MB-5 Mobile mount 19.50
IC-720A 9-band xcvr/.1-30 MHz rcvr $ 13459.00 869%
FL-32 500 Hz CW filter 59.50
FL-34 5.2 kHz AM filter 49.50
SM-5 B8-pinelectretdesk microphone  39.00
MB-5 Mobile mount 19.50
IC-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 789%
PS-35 Internal power supply 160.00 144%
CFJ-455K5 2.8 kHz wide SSB fiter  4.00
HM-12 Hand microphone ........ 39.50
SM-6 Desk microphone 39.00
*See |C-740 list above for other options (*)

IC-751 9- band :u:ur! 1-30 MHz revr $1399. []D 1199

160.00 144%
59.50
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 {ist 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 filter
FL-70 2.8 Khz wide SSB hiter
HM-12 Hand microphone
SM-6 Desk microphone .
CR-64 High stability lEfErFmE xtal
RC-10 External frequency controller
MB-18 Mobile mount
Options; 720/730/740/745/751
PS-15 20A external power supply
EX-144 Adaptor for CF-1/PS-15..

gg3s
g5

Order Toll Free: 1-800-558-0411

Regular SALE
45.00

Options - continued
CF-1 Cooling fan for PS-15.........
EX-310 Voice synth for 751, R-71A 3995
SP-3 External base station speaker ... 49.50
Speaker/Phone patch - specify radio 139.00 129*
BC-10A Memory back-up 8.50
EX-2 Relay box with marker
AT-100 100w 8-band automatic ant tuner
AT-500 500w 9-band automatic ant tuner
AH-1 5-band mobile antenna w/tuner
PS-30 Systems p/s w/cord, 6-pin plug
OPC Optional cord, specify 2 or 4-pin
GC-4 World clock 9995 94%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE
IC-251A*% 2m FM/SSB/CW transceiver $749.00 499*

*$50 Factory Rebate - until gone!

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 B99.00 799%
PS-35 Internal power supply 160.00 144%
PS-15 external power supply....... 149.00 134*
CF-1 Cooling fan for PS-15......... 4500

EX-144 PS-15/CF-1 fan adaptor 6.50
AG-25 Mast mtd. GaSFET preamp 84.95

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 989*
PS-35 Internal power supply 160.00 144%
PS-15 20A power supply 149.00 134%

CF-1 Cooling fan for PS-15 45.00
EX-144 PS-15/CF-1 fan adaptor  6.50
AG-35 Mast mounted preamp IBA

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619%

PS-25 Internal power supply 99.00 89*
AG-20/EX-338 2m preamplifier .... 56.95

IC-471A 25w 430-450SSB/CW/FMxcvr 799.00 699%
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply 99.00 89%

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

SM-6 Desk microphone 39.00

EX-310 Voice sythesizer 39.95

15-32 CommSpec encode/decoder ... 59.95
UT-15 Encoder/decoder interface... 12.50

UT-15S UT-15S w/TS-32 installed .... 79.95

VHF/UHF mobile multi-modes

IC-290H 25w 2m SSB/FM xcvr, TTPmic  549.00 489%%

IC-490A 10w 430-440SSB/FM/CW xcvr 649.00 5799

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/TTPmic 369.00 329%°

IC-27H Compact 45w 2m FMw/TTPmic 409.00 369°

IC-37A Compact 25w 220 FM, TTP mic 449.00 399%

IC-47A Compact 25w 440 FM, TTP mic 469.00 419%
UT-16/EX-388 Voice synthesizer... 29.95

IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%
ML-12 10w amplifier TBA

Regular SALE

6ém portable
IC-505 3/10w 6m port. SSB/CW xcvr $449.00 399%
BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger
EX-248 FM umit
LC-10 Leather case
SP-4 Remote speaker

349.00 314*

449.00 399*

289.00 259%

259.95 233
2.50

gﬁf: Hand-held Transceivers
R Deluxe models Regular SALE
IC-02AT for 2m 349.00 299*

IC-O4AT for 440 MHz 379.00 339%

Standard models Regular SALE
IC-2A for 2m 23950 214
IC-2AT with TIP 26950 219

IC-3AT 220 MHz, TTP 29995 23%%
= [C-4AT 440 MHz, TTP 29995 23%*#

Accessories for Deluxe models
BP-7 425mah/13.2V Nicad Pak - use BC-35
BP-8 BOOmah/8.4V Nicad Pak - use BC-35 62.50
BC-35 Drop in desk charger - all battenes ........ 69.00
BC-60 Six positon gang charger - all batts THA
BC-16U Wall charger - BP7/BP8
Accessories for both models
BP-2 425mah/7.2V Nicad Pak - use BC35
BP-3 Extra Std. 250 mah/8.4V Nicad Pak
BP-4 Alkahne Dattery Case..........-cccevramsnenns
BP-5 425mah/108V Nicad Pak - use BC35
CA-2 Telescoping 2m antenna
CA-5 %-wave telescoping 2m antenna ............
FA-2 Extrza Zm fiexible antenna
CP-1 Gg highter plug/cord - BP3 or Dix
DC-1 DC operation pak for standard models
LC-02AT Leather case for Dix models w/BP-7/8
LC-2AT Leather case for standard models
LC-11 Vinyl case for standard models. . .
LC-14 Vinyl case for Deluxe models w/ EF? E
RB-1 Vinyl waterproof radwo bag
HH-SS Handheld shoulder strap .........cccee....
HM-9 Speaker microphone
HS10 Boom microphone/headset

HS-10SA Vox unit for HS-10 (dix only)

HS-10SB PTT unit for HS-10
ML-1 2m 2.3w in/ 10w out amplifier
ML-25 2m 23w in 20w out amplifier
$S-32M Commspec 32-tone encoder

Regular
67.50

Shortwave receivers Regular SALE

R-71A 100 Khz-30 Mhz digital receiver $799.00 689%
FL-32 500 Hz CW filter 59.50
EX-310 Voice synthesizer 39.95
RC-11 Wireless remote controller... 59.95
CR-64 High stability oscillator xtal 56.00

R-70 100 Khz-30 Mhz digital receiver 749.00 569%*
EX-257 FM unit 38.00
IC-7072 Transceive interface, 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 49.50
CK-70 (EX-299) 12v DC option
MB-12 Mobile mount

@:tercurd J

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 Mllwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY .

4828 W. Fond du Lac Avenue: Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388
Ohio WATS 1-800-362-0290

Outside 1_800-321-3594

ORLANDO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

Qutside 1_80(-327-1917

CLEARWATER, Fla. 33575
1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

Associate Store

LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
1072 N. Rancho Drive
Phone (702) b4/-3114

No In-State WATS

outside 1-800-634-6227 15 min. from O'Hare!

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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Give Your Micro the World

There’s no voodoo involved in analog-to-digital conversion.
In fact, here’s a project for your TRS-80 that uses only two chips!

Mike Avery AlpZ
115 Logan
Roland 1A 50236

| IME — ———»

Fig. 1. Square wave.

The completed unit.
44 73 Magazine = December, 1984

H ome computers are
used for many applica-
tions, from balancing check-
books to defending civiliza-
tion from the Klingon Em-
pire. All of these programs
have a common characteris-
tic: Important data must be
included in the program it-
self or entered from the key-
board. Manual data entry is
tedious for long lists of data
and impossible for voltages
and other analog measure-
ments that occur in real
time

The usual method of en-
tering an analog value into
the computer is the analog-
to-digital integrated circuit
(A/D) which converts a volt-
age to a digital word that
can be read by the comput-

SET WOLTAGE

CHANGE VOLTAGE
TD FREQUENCY

SQUARE WAVE TO
CASSETTE PORT

COUNT PERIDOD
OF SQUARE WAVE

Fig. 2. A/D function flow-

chart.

er. This approach has sever-
al disadvantages. First, a
rather complex integrated
circuit is required to do the
conversion. Second, the out-
put of the A/D must be
passed on to the computer
through an 8-bit 1/O port,
which requires another com-
plex IC. Third, the expansion
bus on the computer is tied
up with the 1/O port and is
not available for other appli-
cations (such as a RTTY ter-
minal).

The advantages of A/D cir-
cuits will be discussed in the
conclusion section of this ar-
ticle. The capability for a
simple A/D converter can be
implemented on the TRS-
80™ Model 11l microcom-
puter using only two ICs and
the cassette port. The re-
mainder of this article will
describe the basic approach
used and the hardware and
software to construct a sim-
ple computer voltmeter.

Basic Concept

The cassette port on the
Model 111 TRS-80 microcom-
puter is available as an input
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Fig. 3. The circuit performing the voltmeter functions.

or output device and can be
accessed with the Basic
command INP(x) or OUT(x).
The data obtained from the
cassette port is in binary for-
mat, that is, eitheraQ ora,
seemingly not very useful in
measuring an analog signal.
However, if the signal into
the cassette port is a square
wave, as illustrated in Fig. 1,
then more useful data can
be obtained.

If the time that the input
port is in the 1 state can be
measured, then the period

(P) of the square wave (and
frequency, since f = 1/P)
can be determined. To use
the cassette port to measure
a voltage, the signal must be
changed to a square wave
with a frequency that is pro-
portional to the voltage. For-
tunately, an integrated cir-
cuit exists, the 9400 V/F con-
verter, which is designed
specifically for that func-
tion. The concept used to
implement the A/D function
is given in flowchart form in
Fig. 2.

00100 ORG L5400

00110 PORT EQu OFFH

00120 START XOR A

00130 LD HL , OH

00140 IN A, (PORT)

00150 AND O1H

001460 LD E,A

00170 STATE1 1IN A, (PORT)

00180 AND O1H

00190 CP =

V0200 JR Z,STATE1

00210 LD E.A

00220 XOR A

00230 STATEZ INC HL

00230 IN A, (PORT)

00250 AND O1H

00260 cCP E

00270 IR Z,BTATE2

00280 JP OAFAH

Q0290 END

Program listing 1.
the input voltage is convert-

Hardware 2

The circuit that performs
the hardware functions of
the simple voltmeter is
shown in Fig. 3. The heart of
the system is the 9400 volt-
age-to-frequency (V/F) con-
verter. This chip can be
wired for a variety of appli-
cations including V/F, F/V, a
frequency-shift keyer, and
more. In this application,

ed to current by the input re-
sistor and sent to pin 3. The
output at pin 10 is a square
wave of about 50 mV. This
signal is boosted to approxi-
mate TTL (0-5-V) levels by
the first section of a dual-
741 operational amplifier.
The second section is used
to produce a waveform sym-

metrical about zero, which
is required by the Model Il

here 1S the next generation Repeater

MARK 4CR

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

Call or write for specifications on the
repeater, controller, and receiver winners.

The only repeaters and controllers
with REAL SPEECH!

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

MICRO CONTROL SPECIALTIES .«

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

~ See List of Advertisers on page 80
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10 CLEAR:DIM DA(30),DT(30) ,DE(30), TX(30),TY{30)

20 FOR I= -—-136 TO -108:

READ X:FOKE I,X:NEXTI

30 DATA 175,335,0,0,219,255,230,1,95,219,255,230,1,187
40 DATA 40,249,95,175,35,219,255,230,1,187,40,248,195,154,10

S0 DEFUSR1=kHFF78B
60 CLS

70 NO=0

8ga °
@0 °
100
110 IF
120
130
140
150
160
170
180
190
200
210
220
a0
2480
250
260 PRINT"VOLTAGE = "3V
270 GOTO 230

280
290 *

=00 A=USR1 (X)) :RETURN
510
-l
S0
=80 *
a0 T
>60 *
>70 °
X80 Z2=0:71=0:722=0:Z3=0
=70 FOR I0=1 TO NO

400
410
420
430
440
/50
/50 °
470 *
480 °
490
200
210
w20

E=-1 THEN
NO=NO+1

DB (NOQ)=E
GOSUB 310

DA (NO)=DA
GOTO 100

180

FOR
GOSUB 340

CLS

GOSUB 310

SUM=SUM+A: RETURN

$xx SUBRODUTINE

L3=135+
NEXTIO

AD = EXF(RAOD)
RETURN

cassette-input circuitry. The
100k-Ohm potentiometer is
used to provide an input
voltage for testing or offset.
Any construction tech-
nique should work as long as
neatness and minimum-
lead-length guidelines are
followed. Two 9-V transistor
batteries are used for the
power supplies and should
provide many hours of oper-
ation. One disadvantage of
the 9400 IC is that the input
voltage and output frequen-
cy are related by a power
curve, This problem can be
solved by using software.

Software
The programs needed to

FRINTYPOWER CURVE CONSTANTS ARE:
INFUT"SET VOLTABGE AND HIT <ENTER>"

SUM=0:FOR 12= 1 TO 103

INFUT" ENTER VOLTAGE (-1 TO EXIT)"3E

I=1 TO NO:TX(I)=DB(I):TY(I)=DA(I1):NEXTI

A="3; A0; "
3 TS

Ti1=LOG(DA/AQ) /BO: V=EXFI(T1)

GOSUE I00: GOSUB 320;

DATA 1S INPUT AS ARRAY TX() TY() AND NO AS

Z=2+ LOG(TX(IO))

Z1=Z1+ LOG(TY(ID))

I2=72+ (LOG(TX(IOM))IL2
(LOG(TX(IO)) ) ¥ (LOG(TY(IO)))

NOW CALCULATE POWER CURVE CONSTANTS

AD = Z1/NO~-(ZxZ3-20L2%Z1/N0O)/ (NOXZ2-Z[2)
BO = (Z3-IX%Z1/N0O)/(Z2-ZL2/NO)

Program listing 2.

implement the computer
voltmeter are straightfor-
ward. A short machine-lan-
guage routine that counts
the period of the square
wave is given in Program
listing 1. The important parts
of the program are the two
loops, marked by STATE1
and STATE2. The first loop
waits until bit 0 of port FF
(the cassette port) changes
state. The second loop tests
the port for the same condi
tion but increments a count-
er before each test. The final
count is passed back to a
Basic program using a state-
ment such as A = USR(x).
The Basic Program listing
2 first POKEs the machine-
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B: (1] ; BU

NEXTIZ2: DA=SUM/10: RETUEN

TO DO LEAST SQUARES FIT ®xx

#® OF VAL

language program into the
top of memory (48K ma-
chine) and sets the disk Ba-
sic USR address. For a 16K

non-disk system, the follow-
ing lines should be changed:

20 FOR 1=16351 TO 16380:
READX:POKEILX:NEXTI

50 POKE 16526,223:
POKE16527,63

300 A=USR(X):RETURN

Don’t forget to protect the
upper memory before run-
ning the program (use a
value of 65400 for the disk
version and 16300 for the
16K version).

The relationship between

the measured period and
the input voltage is nonlin-

ear and follows a power
curve, that is, a function of
the form: period = a*(volt-
age)exp(b).

The program starts out by
acquiring a number of cali-
bration points. The voltages
can be obtained using the
potentiometer shown in the
circuit diagram. The best re-
sults were obtained when
calibration voltages were
from 0.5 V to 2.5 V in about
0.25-V increments. Line 220
prints the constants on the
screen and lines 230 to 270
are used to calculate an un-
known input voltage.

Since the V/F relationship
IS @ power curve, voltages at
the high and low ends of the
9400°’s range are not mea-
sured as accurately as
values in the middle of the
range. When input voltages
were held to the range men-
tioned above, measured un-
known voltages were within
+10% of the actual values.
Input voltages can be kept
within those limits by add-
ing a 0.5-V offset voltage to
the input (using the poten-
tiometer) and limiting the in-
put to 2.0 V using voltage di-
viders or operational ampli-
fiers.

Conclusion

By no means is this circuit
designed to be a high-accu-
racy A/D. The main thrust of
this article has been to illus-
trate how an A/D converter
can simply and with very lit-
tle effort be added to a com-
puter system. The nonlinear
response of the system lim-
its its accuracy. Traditional
A/D converters are linear,
provide better accuracy,
and can be much faster.

This is not to say that this
application is worthless!
The number of potential ap-
plications is limited only by
the imagination. For exam-
ple, the output of a weather
station could be monitored
and weather data plotted
out. The system also will
provide a useful addition to

the computerist who wishes
to dabble in hardware inter-

facing. B



At Last.

A microthin, synthesized,
programmable, sub-audible
tone encoder that fits inside
the ICOM IC-2AT.

el COMMUNICATIONS
[y SPECIALISTS ...

426 West Taft Avenue, Orange, CA 92667
800/854-0547 California: 714/998-3021
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The new Kantronics
Challenger makes you the
winner with superior
performance at a knockout price.
The Challenger terminal unit is
designed for RTTY/ASCII/
AMTOR operation with any of
the Kantronics software
programs. Compare our
specifications with the
competition, then check the
price.

Challenger’s four pole
switched capacitance filter gives
sensitivity and selectivity found
in units costing much more. And
with only SmvRMS of audio
required to drive Challenger, vou
can really chase the weak
signals. With features like Scope
Outputs, Direct FSK or Crystal
Controlled AFSK, and an
Extruded Aluminum Case, you
know this i1s Kantronics quality.

Input Filter — Four pole Switched Capacitance Filter

399.95

If you really want to work
RTTY/ASCII/AMTOR without
breaking the budget, get
Challenger and a Kantronics
software program. Kantronics
currently offers programs for
Apple, Atari, TRS-80C, VIC-20,
T1-99, and Commodore 64
computers.

Kantronics Software

Hamsoft — Send/Receive CW,
RTTY, ASCII » Split Screen
Display » Message Ports « Type-
Ahead Buffer = Printer
compatibility.

Hamtext — Includes all features
of Hamsoft plus Text

Specifications

with 170Hz Shift RTTY bandwidth of 260Hz nominal.

Copies any shift.

Audio Input — Minimum level 5mvRMS. Input
impedance 1s 600 ohms unbalanced, Accepts baudot or
ASCII code up to 300 baud. Max input level is 12VRMS.

Editing » Receive Message
Storage » Variable Buffer
sizes * Diddle » Word
Wraparound * Time and Text
Transmission.

Hamsoft/ Amtor — Includes all
features of Hamsoft plus
communication in all three
modes of AMTOR.

Amtorsoft — Includes all the
features of Hamtext but is for use
with AMTOR ONLY. The Apple
program is available only as a
Hamtext/ Amtorsoft
combination.

Supertap — Receive Only CW,
RTTY, ASCII. AMTOR = Decode
inverted, bit inverted, and
unusual bit order * Multiple line
display * “SCOPE" feature for
baud rate measure.

PTT Output — Open Collector +40 VDC Max.

Computer Connection — TTL Compatible. Inputs also

ToIma

RS232 level compatible.
Power Requirements — 11 to 15 VDC (12VDC nominal)

Construction — Precision Extruded Aluminum Alloy

AFSK Output — Crystal controlled. Mark-2125Hz; Space-
2295Hz (170 shift). Level 100mvpp (35mvRMS) standard.
Optional 500mvpp (175mvRMS). Output impedance 600
ohm unbalanced.

FSK Output — Open Collector +40 VDC Max. Polarity can
be reversed,

Scope Output — 10K ohm output impedance.

Case
Dimensions — 1.9 Hx59"Wx 7D

Weight — 1'% lbs.

K Kantronics

1202 E. 25rd Street
Lawrence, Kansas 66044



[Looking tor The Intertace tor Your

Home Computer & Transceiver’

Interface il

. KZKantronics UTU

UNIVERSAL TERMINAL UNIT

YOU FOUND I'T!

Put your computer on-the-air
with either Interface 1l or the new

Kantronics Universal Terminal Unit.

Interface Il is designed for
use with the Apple, Atari, TI-99/4A,
TRS-80C, VIC-20, or Commodore 64
computers, Suggested Retail 269.95

The Universal Terminal Unit is
compatible with IBM, Kaypro,
TRS Model III and IV, and many
other computer systems.
Suggested Retail 199.95

Interface 11

Interface Il is the unit for
the serious amateur. When used with
Kantronics software, Interface 11
gives the sensitivity and
versatility asked for by our
users. Interface 11 gives you
the following features:

® Six pole switched capacitance
prelimiter filters for optimum
performance on shift selected;
CWor RTTY 170, 425, 850.

@ Limiter or limiterless
operation means only 2-7
millivolts of audio are
necessary to drive the unit.

® Two channel operation allows
simultaneous hook-up of both
HF and VHF transceivers.

@ QOur unique tuning system
displays both Mark and Space
tones. Scope outputs are

also available.

@ Stable quartz generated tones
give clean AFSK output on
all standard shifts.

® RS-232 or TTL level compatible.
No modification kit required.

Universal Terminal Unit

UTU is Kantronics newest
interfacing development.
Now any computer with an RS5-232
port and a terminal program can
interface with your transceiver.

UTU requires no additional
decoding software as an internal
microcomputer gives UTU data
processing capabilities to send
and receive in four coded amateur
formats. A short terminal program or
communications program is used to
link the computer and UTU. This

allows the operator to taylor
his terminal program with
desired features.

The UTU package includes:

® Sample terminal programs for
IBM, Kaypro, TRS-80 Models
[I1 and IV,

® Tuning bar graph displaying
both Mark and Space tones,
Additional LED’s to indicate
Lock and Valid during Amtor.

® RS-232 and TTL level compatible.

® Send and Receive CW(6-99 WPM).
RTTY(60, 67, 75, 100,132 WPM),
ASCII(110, 150, 200, 300 baud), and
Amtor modes A, B, and L.

Kantronics Software

Apple 8
Atari ) B B
VIC-20 @ = B & &
Comm-64 & » & @
TRS-80C & @
TI-99/4A &

For more information contact .‘: Kantronlcs

1tronics

auth zed Kan

Et‘-:'ﬂ.l.""_'--. rite

srd Street

i e g i = o _'"_'H.""'l
'-.:‘.“.'-['r ce Kdansas bbuag



Give your ham friends the World!

A subscription to 73 is a special holiday gift, a gift that lets readers communicate
with the world.

You can give a gift subscription to introduce a friend to 73. Or you can renew
the subscription of a friend who already reads 73. 73 makes a special gift for for-

eign hams. It lets them know what's going on in amateur radio around the

globe.

For hams everywhere, 73 has the most complete amateur radio information
there is:
* Construction projects—T hey're money-saving, practical, and easy to build, and we have
more of them than any other ham magazine. * New products and reviews—73 introduces new products and
evaluates them. To keep hams up-to-date with the latest technology. *® 73 International—Amateur radio is worldwide! 73
international correspondents keep hams-everywhere informed of amateur radio happenings around the world. ® Ham Help—Fellow hams

are the best source of help. Every month, 73 publishes readers' requests for technical advice, computer programs, help in locating equipment
and parts, and more.

And 73 always has the latest on DXing, contests, satellites, and computers in the hamshack.
You can give a gift subscription to 73 for just $19.97. That’s 20% off the basic subscription price. (Foreign

rates are slightly higher.) Call toll free for credit card orders—1-800-258-5473. In New Hampshire dial

1-924-9471.
Give 73 and spread the exatement and enthusiasm of amateur radio all over the world.

Yes! | want to give the world with 73.

Send a 12 issue subscription to 73 for $19.97. [ Payment Enclosed L[IMC [IVISA [JAE
Please make check pavable to 73
Card # Exp. Date

Signature.

My Name
Address
City State Zip

Please enter a 1 year gift subscription for:
Name

Address
City State Zip

Cammmdy 8 Wleawe L | wome by, LS demmw ons LS basd. Feavgn maiar 37 TE iy, 175 by drassi s LS remk, Fonegr: stmal s a0 Al 1] e =1 [ [ mDHE

/.=: Amateur Radio’s Techmcul Journul » PO Box 931 ° Funnlngdale NY 11737
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-~ 1" HAM SHACK the_~
Y HAM STATION
220 N. Fulton Ave. — Evansville, IN 47710
AEA " HY-GAIN
ARRL s e o 2R AR |ICOM
ALLIANCE | i .~ T N O B == KLM
AMECO — f~F4 ' KANTRONICS
AMERITRON KENPRO
AVANTI . arpakihio LARSEN
ASTRON H = pnge YO VR — MFJ
B&W e - — ~ MIRAGE
BENCHER NYE VIKING
BUTTERNUT RADIO CALL BOOK
' COILCO ROBOT
CONNECT SYSTEMS SHURE
CUSHCRAFT TEN-TEC
DIAWA
ENCOMM
HAL
HUSTLER

LY |
R

Large Stock At Discount Prices— For Orders Ouutes Call 1-800-523-7731
For More Indepth Information & Service (812) 422-0252 «Indiana Orders (812) 422-0231
| & €.0.D.S Welcome—Freight, F.0.B. Evansville—Prices & Availability Subject to Change

Merry Christmas from Dan, Sandi, Laura, Rick, Mark, Steve, & Brian
*Name change was prompted by threatened legal action concerning possible Trademark infringement.




Now, turn the AIR-1 program loose
on YOUR terminal unit . . .

for the best RTTY & CW you've ever had! Have you been envying the guys
running the versatile AIR-1’s? Maybe you’ve got a good terminal unit
but “ho-hum” software.
Use your old favorite T.U., or experiment with new designs.
The AIRDISK makes it happen, with all the features of the AIR-1 program on
disk for Commodore “64” and VIC-20.

All mode BAUDOT, ASCII, MORSE & AMTOR capability
with the famous Microlog Software Digital Filtering that will significantly
improve ANY demodulator! Just one simple “user port” connection from the
computer to the T.U. is all that’s required.

o Uses the AIR-1 style RTTY cross hatch on screen tuning in- e Full speed operation: transmit and receive Morse 5 to
dicator that has become so popular for perfect tuned copy 149 WPM, BAUDOT 60, 66, 75, 100, 132 WPM, ASCII
without taking your eyes off the video or use whatever 110 & 300 baud.
scheme your present T.U. has. “Red Dot” and regenerated e Four mode AMTOR: Mode A (CHIRP), Mode B (FEC)
audio pitch reference tone tor easy CW tuning, Collective/ Selective Broadeast and Listen Mode (eaves-

e Choice of full- or split-screen with large type-ahead text drop Mode A).
buffer and user selectable color display. ¢ WRU, Unshift On Space, Word wrap-around, “Quick

e [D and programmable memories that save to disk and Brown Fox” & “RYRY” test messages in ROM, Break
auto-load at start-up to get you on the air quick. Buffer, Random Code Generator, Real-time clock and

* VIC-20 and C-64 program on the same disk. (VIC req. 16K) much more.

e Keyword or manual control of Commodore serial printers. iIHDISl{{ for both C-ﬁ‘llﬂHdTV[}C*zﬂh'%?’gég& For

e o Pmhe : rol i those who want a complete I.U. with sottware in
* Tecelve teatsavesto RaM and sk der real ime RHIER  ROM, theoriginal ATRAL for the C-64 or VIG-2015$199

e Separate CW, FSK, PTT keying output lines from the (with 4 mode AMTOR, $279).
computer. Microlog Corporation, 18713 Mooney Drive,

® Three uncommitted TTL logic outputs that are controlled Gaithersburg, MD 20879 Tel: 301-258-8400

by the receipt of a user programmable kevword.

¢ Independent normal/invert control from the keyboard M ' CR OLOG &3
o

for receive and transmit means compatibility with
almost any T.U. on the market. INNOVATORS IN DIGITAL COMMUNICATION

Note: VIC-20 is a trademark of Commodore Electronics. Ltd.

Copyright © 1984 Microlog Corporation



ATTENTION

Foreign Computer Stores/
Magazine Dealers

You have a large technical audi-
ence that speaks English and is in
need of the kind of microcomputer
mformation that CW/Peterborough
provides.

Provide your audience with the
magazine they need and make
money at the same ume, For details
on selling 80 MICRO, inCider,
HOT CoCo, RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA
386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520
TELEX—620430

o a Cay
T
Wowt g

Hl o

1977toJune 1980 .. .$3.00ea
July 1980 to present . . $3.50 ea

Add $1.00 per magazine for
shipping. 10 or more back is-
sues add $7.50 per order for

shipping.
Write for your copy today!

73: Amateur Radio’s
Technical Journal

Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458

TOUCH TONE® CONTROL

NEVER BEFORE HAS SO MUCH CONTROL. ..
COST SO LITTLE!!

MODEL CS-16 $164 amnateur net ' MODEL CS-1688 $189 amateur nes
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Two independent user programmable Our new CS-1688 is the most powertful
three digit passwords permit hierarchy touch tone controller in the industry!
control. DIP switch programmability allows
The secondary (user) password can you to choose any of these ten

only access 8 of the 16 latched onioFF)| model/function combinations. . .
functions. | | OUTPUT FUNCTIONS
However full 16 function control is D1234567 890+« #ABC
available to control operators using D-7 GROUP 8C GROUP

the primary password. Additionally

8 LATCHED and 5 MOMENTARY
secondary password access can be ; i ot e MM -
enabled/disabled with a special 1 8 MOMENTARY  and 1 OF 8 SELECT
primary password command. | 5 rorsseer and B MOMENTARY
Our CS-16 puts repeater control DR ARSIl i s S
ops...IN CONTROL. B g 1B HGUENTRRY =

COMMON FEATURES
* Open collector (can drive relays open collector or data strobe logic
directly) and logic outputs for each outputs
of the 16 functions » Operates from 10-2¢ volts DC.
» SSI1-202 central office quality XTAL Reverse polarity protected
controlled tone decoder * 42" x 6%" glass board with 44
* Adjustable pre-amp accommodates pin gold plated edge connector
10MV-2 volt input e Comes complete with manual and
 Retransmission of control tones mating connector
can be eliminated by use of either Add $3.00 P&H California residents add sales tax

Call or write for information on these signaling products also:

Model CS-10 DIP relay board. . packages 10 DIP relays.
Model CS-100...A 19" rack mount that houses a control card and two
CS-10's. All inputs and outputs available on convenient barrier strips.

'YPICAL REPEATER CONTROL APPLICATIONS

HIILO POWER — PLICOR — TIGHTILOOSE SQUELCH — OPEN/CLOSED SQUELCH —

REPEATER ONIOFF — AUTOPATCH ON/OFF — TOLL RESTRICT ON/OFF — RINGBACK ON/OFF —
LONGSHORT HANGTIME — ANTENNA 1/ANTENNA 2 — REMOTE BASE ONIOFF — F,IF, —

AUX LINK ON/OFF — TONE MUTING ON/OFF — SPARE TRANSMITTER INJOUT — ETC. ETC.

SELECTOR MODE APPLICATIONS
1 OF N FREQUENCIES — 1 OF N PHONE LINES — 1 OF N ANTENNAS — 1 OF N REPEATERS ETC.

e

CONNECT 23731 Madison St. Rt

SYSTEMS Torrance, CA 90505 E
INCORPORATED  Phone (213) 373-6803

* AT&T
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W2NSD/1
NEVER 5SAY DIE

editorial by Wayne Green

from page 4

And remember that with
Reagan boss for four more
years, we have to live with the
mess we've made. And we've
made the mess, not the FCC.

The Commissioners were
right in their perception of the
problem and probably right in
their attempt to solve it. They
just couldn't conceive that the
League could be so blind as to
destroy the hobby rather than
let it grow.

I've talked with most of the
Commissioners at length and
what has happened is not the
result of any misunderstand-
Ing. They understand amateur
radio better than most ama-
teurs and my hat is off to them
for doing their homework.

They recognize that today
amateur radio is no longer pro-
viding the services for which it

was chartered (see 97.1). They
see it, all too clearly, as a small
elitist group of aging men,
largely retired, who want to pre-
serve their fun and keep new-
comers out.

They know our incredible
past record of inventing and
pioneering new modes of com-
munications, but they also
know that this aspect of the
hobby died out twenty years
ago when the League proposed
to take away phone privileges
from 85% of the hams.

For twenty years the hobby
has lived on its old glory. Now
amateur experimenting and pio-
neering are virtually dead. In-
deed, this is the realm of the
younger ham, not the old-timer,
and we have almost no young
hams these days. Just go to a
hamfest or a club meeting and
you'll see for yourself.

The lack of youth on our
bands has helped to develop

1.8-200 MHz,

Sl

cessory product line.

» 166

y RUNADILLA/REYCO/INLINE

A Dewrisss ol s romawr Fires Ca o

Free Antenna Accessories Catalog

4 Coaxial Antenna Relays

Remotely select up to 9 antennas
. from your transmitter, using only one
- coaxial cable Environmentalized, high

- power and low loss

W2AU and W2DU Baluns»

Our baluns, center insulators and in-
sulators have been preferred for 20
years by Hams, industry, and the armed
tforces. Protect against TVI and lightning

«W2VS Antenna Traps

Add these traps to your dipole and
gel low SWR on 2 to 6 bands,. depen-
ding on how many you add. Anlenna
wire and custom kils also available

Send For Yours Today)»

Don't delay. Call or write loday, and
we will send you free literature which
fully describes our Ham anlenna ac-

Dealer inquiries also welcome.

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666 TWX 710-541-0483

NY/HUAK/Canada (Collect) 315-437-3953
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cliques among the old-timers.
Today we hear foul language on
our bands that was completely
unknown twenty years ago. We
hear organized groups of jam-
mers on service nets and re-
peaters. Indeed, you'll be hard
put to find CB anywhere in the
country as bad as some of the
stuff we hear on our ham bands.

Complaints to the FCC? Make
me laugh! They now taunt us
with our once proud claim of be-
ing the number one self-policing
radio service. Old men don't
seem to have much fighting
spirit, so when another cranky
old man gets on the air and
louses it up, the first old man
just turns his rig off and calls
the FCC, only to find they really
don't care. Youngsters would
get their bile up and make it
their business to do something
about it.

How many of you reading
this can remember when you
had pride in being an amateur?
We were damned good commu-
nicators! We built ham gear
and we had a ball. | built my
first narrowband FM rig back in
1948 and helped pioneer that
new mode. | got fascinated by
digital communications then
and built my own RTTY equip-
ment. 73 was founded on the
basis of helping hams to design
and build new equipment—to
cope with the changing tech-
nology. We were in there first
with SSB and then with solid
state, What magazine made re-
peaters happen as a world phe-
nomenon? If you don't know, it
was 73, and with zero help from
any other magazine.

Now what do we build? What
have you buiit lately? Are you
on OSCAR? Are you on RTTY?
Packet radio? Are you going to
try spread-spectrum?

Sure, there are a few old-
timers who have devoted their
lives to getting QSL cards from
over 300 countries. A fat lot of
karma in that! What a waste of a
life! That's no more valuable
than going to your grave know-
ing the ratings of all the major-
league players. Phooey.

Good karma? There's lots of it
arr nd. Just get some young-
sters into our dying hobby,
that's all. I've bee to a couple of
ham clubs recently giving talks
and they were proud that they
had chased all of the kids out.
Bunch of old men all agreeing
that no one should get a ham
ticket without the code, yet
most of ‘'em bitterly oppose any
move to check to see if they still

remember the code, which many
don't.

Can your bunch of old fogies
get a ham club started in a local
high school? Wait until you hear
all the excuses from OMs too
busy for that.

No, the Commissioners were
right on the beam when they
decided that amateur radio had
outlived its usefulness. Unless
you personally do something
which will help to change what
iIs happening, all you are going
to see for the next few years is
one ham band after another go-
ing away.

Put yourself in their seat.
Would you squander a public
resource worth billions on a
bunch of old men who are using
it for a useless hobby? Heck, we
aren't even a major market for
ham gear—most of which is be-
ing made in Japan these days.
We're just making the balance-
of-payments situation worse.

Shall we have a short com-
memorative prayer for Halli-
crafters, Hammarlund, John-
son, Gonset, Central Electron-
ics, Harvey Wells, Webster,
Swan, Galaxy, WRL, Sideband
Engineers, Eldico, and Lake-
shore Industries?

We haven't invented anything
in twenty years. We are no long-
er of value as a source of trained
technicians for the military in
time of war. Tell me about inter-
national friendship—that is, if
you can take your hand off the
mike button in that pileup for a
moment.

You, on the repeater, would
you mind telling me again where
you are located? That was the
high point of your endless trans-
mission and | was dozing off
when you mentioned it—just
before the jammer with the bor-
ing supply of four-letter words
broke in.

I'm trying to get high-tech
hobby clubs started in high
schools. I've donated groups of
computers to two local schools
and they are both going great
guns. High-school ham clubs
don't even need equipment—all
they need is encouragement
and to have local hams come in
and teach them the code and
theory. They need a weekly
meeting and pep talks about the
excitement of the hobby. I'm in-
volved in my town; how about
you? Too busy?

Oh, I'm working on the nation-
al level, too. I'm on the advisory
group for Senator Humphrey, |
talk with the FCC Commis-
sioners, | talk with Senator Gold-
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water, and so on. How about
you? Have you ever visited your
Congressman and asked him to
help get ham clubs into every
high school in your state? Have
you discussed this with your
governor? |'ve talked my gover-
nor's ear off on the subject, and
he's very interested. I've also
talked with the governors of

Vermont and Maine. How about
you? What are you doing?

You'll find politicians inter-
ested in your ideas. They are so
used to pressure groups com-
ing to them demanding govern-
ment support that someone
asking for something which
costs nothing is a novelty.

So there you have it. If you'll

devote 5% of your hamming
time to interesting youngsters,
to getting a ham club going in
your local school, to talking
with your governor, congress-
men, and senators, we could
have our hobby moving ahead
in a couple of years. If you dont,
it could easily blow away in the
same time.

Do you really think that the
major communications firms
are not well aware of how weak
we are? They can make billions
using our channels, so you bet-
ter believe that this has their at-
tention and that they are willing
to spend whatever it takes to get
rid of us.

It's up to YOU.

ETTERS

TV VIEWERS NOT DOERS

This Is In response to your July, 1984,
editorial on implementing a period of in
struction time devoted to a "high-tech
hobby club, amateur radio, computer,
astronomy, whatever.” You are implying
thal! by simply getting our leenagers 1o
participate in high-tech pursuits we could
get the good ol’ US of A back in step with
the Japanese.

| agree with you that we must get our
youngsiers more interesied in a field of
science that would contribute to
Amenca’s technological pool. But you
can't expact American kids to get involved
on the same level as the Japanese kids—
mainly because they have a more effec-
tive educational system and American
Kids are more concerned over spending
their time having fun rather than figuring
out new ways to implement high-speed
digital communications.

How many times have you turned on
your TV set just In time to catch a bunch of
beach-going teenagers advertising some
soda pop, bubble gum, acne medicine,
clething, etc., all having a great time? (Or
do you have time to watch the tube?) No
wonder the American teenager is whal
he/she is today, a product of a society that
seems 1o encourage having a good time,
all the time. | guess having fun comes with
the territory when you live in a prosperous
nation. Bul so do the Japanese; how come
they don’t have the same problem? What
have | been discussing for the last two
paragraphs?

| am the trustee of an endangered spe-
cies—a high-school ham club in the US,
We are a newly-born organization, only-
two semesters oid. | put notices in the
campus bulletin, which is read every
school day, a full semester before owur
club slarted, only to have the massive
number of six students show up for our
tirsi meeting (three of whom siayed on,
bless their hearts), We hold our meetings
once a week after school for the reasons
you mentioned in your editorial, lack of
school support and money. | have
donated much of my time and money, as
well as my backup rig to the school sta-
tion. | wrote several letters to major
manufacturers of ham gear asking for
donations of new, old, used, or repairable
rigs, only to have one manufacturer reply
saying how sorry they were that they
couldn't help us. It is no wonder that
amaleur radio at the high-school level is
almost nonexistenl. We get no support
from the school system or the private sec-
tor, and to top it all off the kids just aren't
interested.

With that, | wish you better luck than |

had In trying to interest our teenagers in a
high-tech pursuit,

Erwin G. Vigilia KABWHM
Trustee, Amateur Radio Club
Mira Mesa High School

San Diego CA

LET'S FIGHT ABUSE

This evening | sal down to talk to my
friends on 75 meters. Hoping for a pleas-
anl time with a bunch of nice people |
was shocked by what happened. Some
other people felt that we were conducting
our QSO on “their” frequency—not an un-
usual situation. But before we could get
anything resclved, we were showered with
a torrent of abuse. Qur colleagues man-

aged lo cover a broad specirum of bigoted

obsessions: easterners (actually we cover
about a quarter of the country); the ARRL
(about half of us are League members);
the FCC (we do have licenses), the aged
(we range from 21 to 80); Jews and Catho-
lics (we represent all major groups, includ-
ing clergy and agnostics);, we also include
a long list of racial and ethnic groups, We
weara accused of technical incompetence
(actually a number of us are EEs) and gen-
eral stupidity (several of us have doctoral
degrees). And on it went,

Most of us scattered. | stayed on, trying
to talk with these people. | hoped that if
they met one of us as we are, they might
be less likely to attack us as slereolypes.
But this was not to be, for they gave me
neither a reply nor even a callsign. And not
long after, they left. It was as though with-
out us there to abuse, they had no reason
lo be present themsalves.

Of course, | was angry. | get on the air to
get away from all this. | work as a psychia-
trist in a children’s hospital, and | often
see abuse, rejection, and hatred. | Sup-
pose, as | must sometimes tell my pa-
tients, that there is no perfect escape.
Still, it hurts. Like most feeling people,
when | hear this abuse | become a mam-
ber of all the groups being demeaned. |
wish these bigots could realize how much
pain their vitriol causes. Perhaps then, if
they still possess some scintilla of hu-
manity, they would desist.

Finally, | was and am concerned. This
type of bigotry, which festers in certain
segments of our bands, is a disgrace too
few of us wish to acknowledge. | wonder
whatl would happen if certain civic or polit-
ical leaders, say an FCC Commissioner or
two, were to overhear these antics. Il
might be hard for us to convince them that
these operations represent only a small
portion of us, that they are at variance
with our hallowed traditions of fraternity
and goodwill.
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The real world has become much less
acceptant of this garbage, much less will-
ing to look the other way. Likewise, we
amateurs, both as Individuals and as
members of our organizations, must sum-
mon the courage to recognize this prob-
lam—and to fight it.

William M. Kiykylo, MD WABFOZ
Cincinnati OH

STIRRED UP BY WAYNE

| don't recall ever having written a letter
to an editor (or senator or whomewver) be-
tore. However, as you say in your Septem-
ber, 1984, editorial, you like to move peo-
ple off dead center. Weil, | really don't
know if | was on dead center, but you have
caused me to do some thinking, which is
what you like people to do, Wayne.

Anyway, the editorial speaks to the
youth of today and, again, why you think
there should be a no-code license. | saw a
letter in the July QST hitting you again on
this subject. Up until your September edi-
torial | have heid the opinion that the code
should be kept, even though | am one of
the ones that has trouble reading the
code. | have kept my speed o my license
level (Advanced), and although my brain
does not seem to converl the code very
well to the pencil, | am determined to gel
that Extra! But you see, Wayne, | now
have a ten-year-old son and | have not
bean able to interest him in radio to any
great extent. | have not pushed because |
do not want to force an issue and totally
lose. He's mildly interested, but at his age
| was an avid BCL/'SWL begging every
Christmas for a “better radio.” | finally got
a used S-20R after many requests.

You went on talking aboul why you think
the youth of today are nol interested in
radio, and | think you are right! But, sad to
say, | don't have any suggestion either on
how to turn even my own son around. My
wife and | will do the bes! we can. We have
none of the external problems you men-
tion; it's just the way the youth ol today
seam (o be.

As for the code and the Japanese, | now
think maybe we do have need for another
class of license for the youth. We also
need o have a bit fasier processing of the
new licenses, as well. Back in 1954 |
almost gave up waiting for my first ticket,
and with all the computers, one would
think the process would have been speeded
up in the past 30 years, | don't think there
should be any reason to take more than a
week Lo get the first license from the FCC
or whomever. | also think that we should
have a spot in the HF range for them to get
their feet wet—maybe 10 or 16 kHz on 80
metars.

Wayne, | haven't always agreed with
your editorials or the way you keep dig
ging up old bones aboutl CQ, but | must ad-
mit you moved me off dead center, | haven't
subscribed to 73 since the mid 70s when
prices got out of hand. However, enclosed
is $19.95 for my next 13 issues.

Do me a favor, keep the ARRL on their
toes bul bury the hatchel with CQ—it's
the first one | got as a new ham, reading
Wayne Green, and | still get it; it's a good
rag and | enjoy il every month. | also get
Pop Comm and | enjoy every page of that,
also. | don't see them still at your throat (in
the mag). But do keep us thinking. | feal
Wayne Green is important to the amateur
community. 73.

Mark J. Manucy WIGMG exW4FJE
Baltimore MD

DOESN'T MIND MONEY

| like your editorials! Nol short, but cer-
tainly pointed.

Perhaps other publications of interest
to amateurs ought to have a rambling
edilor; your column cernainly allows for
some steam-venting.

Anyhow, one point which you have
made several times over the years 15, |
believe, more valid than ever—thal is, the
dearth of people connected with and par-
ticipating in the exciting hobby of ama-
teur radio who miss opportunities to turn
their hobby into, you guessed it, MONEY!

More and more, amateurs in this coun-
try are turning into operators who know
vary little of the equipment they use—nor
are they interested in learning the barest
fundamentals of "all this fancy stuff.”

'Tain't fancy at all! Same basic ol’ cir-
cuits which have been around lorever sim-
ply packaged in new packages. Smaller
doodads doing exactly the same job as
ever!

| have been a ham since my freshman
year in high school (1853) and only recently
has this “ignorance principle” turned it-
self into money.

It dawned on me that (1) there is still a
lot of tube eguipment still in use, (2) even
more “new stuff” is coming on line, and [3)
fewer and fewer hams repair anything.

With those astounding ideas in mind, a
fairly broad technical education to back
me up, and a few bucks invested here and
there, | cranked up my money machine!

Gratifying, that, even operaling part-
time; there is a steady stream of broken
things through the door, bul it is wery
disturbing that there is little interest
shown by hams in learning the technical
aspects of their rigs!

| certainly don't ming putting their
maney in my jeans, but whalever happened
to the roll-it and fix-it philosophy?

It is easier than ever (o bulld quality
equipment. sure the corner alectronics-
ham-parts place has largely vanished, but
dear me, there is a veritable ocean of parts
available by malil or from surplus!

Our society (even ham radio) s smack
dab in the middle of a technical raevolu-
tion, and no one seems to ba heading for
the action!

| may never become filthy rich, but I'm
sure having a hell of a lot of fun! {Also
forces me to say state-of-the-art!)

Robert Hall WEBSH
San Francisco CA
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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 corre-
spondents, we present the lal-
est 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: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KK2Y.

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria

Australia

HIGHLIGHTS FROM THE YEAR

Following are some of the highlights
from over the last year or so with amateur
radio in Australia, as stated by Mr. Bruce
R. Bathols VK3UV, the 1983 WIA Federal
President, in his report on the 1984 Feder-
al Convention:
® The new Radio Communications Act
was passed in both houses of Parliament
(as of the date of this report, we are still
awaiting the Act to be Proclaimed).
® An extra 28% tariff duty was levied on
all amateur HF transmitting equipment.
® Then, the WIA successfully negotiated
a new tariff bylaw to enable the import of
HF, VHF, and UHF gear at a levy rate of
only 2%.

& With respect to the new tariff bylaw
provisions, the WIA has been appointed
the overseeing body in determining the va-
lidity of transmitting equipment as com-
ing within the scope of the new bylaw.

® The Federal President, Mr. B. R.
Bathols VK3UV, and Dr. D. Warlaw
VEIADW attended the NZART Conven-
tion in Dunedin, New Zealand, in June,
1983. Our representatives returned with a
wealth of information and saw the contin-
uing need for constant liaison to be main-
tained between the two amateur groups.
® Phone-patch facilities were agreed to
by Telecom. On the surface all appeared
OK as far as amateur radio was concemned,
but in depth there are several anomalies
to be overcome. At least the matter has re-
ceived some attention, and the WIA is
continuing negotiations with the relevant
authorities.

® Amateur Radio magazine continues to
maintain its previous high standard; much
support has been received from members.
AR celebrated its 50th anniversary during
the month of October, 1983, with a special
edition.

® The WIA is fortunate to have had a rep-
resentative at several meetings of the

Standards Association of Australia (SAA)
during the year, when matters of concern
to the Amateur Service were under dis-
cussion.

® As well as the above, the Institute has
(a) successfully negotiated for the return
of 30.000 to 50.150 MHz to the Amateur
Service, as a first step towards the return
of the full 50.000-t0-52.000-MHz segment;
(b) provided input to the DOC for the In-
terim Handbook for Operators of Stations
in the Amateur Service. The WIA is moni-
toring progress of the Radio Communica-
tions Act, ensuring involvement in discus-
sions about drafting regulations pertain-
ing to the Amateur Service; (c) obtained
acknowledgement from the DOC (who
have written to a number of other coun-
tries requesting the formalization of fur-
ther third-party traffic arrangements); (d)
secured further privileges for K calls on
VHF and above bands, and (&) received ac-
ceptance from the DOC for an increase in
the frequency of examinations for AQCP,
AOLCP, and AONCP. It has been a very
busy and successful time!

Membership and Services

® Despite a consistent number of ama-
teurs ant&ring the Service, membership
numbers have actually shown a slight per-
centage decline, The reason for this is not
really known, but we can assume that the
1982/3 economic policy has been a large
contributing factor.

@ Traditionally, we seem to lose about 10
percent of our members at the start of the
new financial year. However, as has been
the case over previous years, the member-
ship numbers always seem to increase
around the middle part of the year. A large
portion of those members are, in fact, re-
newals from the past year.

® At the time of writing this report, how-
ever, the renewals are about 15 percent
down from the trends for previous years.
This is a serious situation, and it requires
constant monitoring by the Divisions and
Executive Office.

® We must come to grips with communi-

cation to our members, particularly the
outlying ones.

TOO MANY REQUESTS

|, like other correspondents to " 73 Inter-
national,” am receiving many letters due
to the great interest in this section of 73. |
have received up to 10 letters per week
with requests for information and, with
the upsurge in interest in Australia by
Americans, most requests are for Austra-
liana-type information, both past and
present.

In the words of that immortal song, "I
am only a common old working man—and
when | get a couple of drinks on a Satur-
day...”” Unfortunately, “working man™
means 6 days per week and does not leave
much time for chasing up information or
requests, let alone those drinks on a
Saturday night, and a lot of my drinking
money goes on postage because up until
now only one out of ten writers bothered
to send an SASE. [Ed. nofe to correspon-
dents: Try to remember always to enclose
IRCs for return postage with request let-
ters sent abroad.)

Trying to alleviate this problem and sat-
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Amyr Khan Klink PY2KAQ at the faunching of the Paraty.

isty what is apparently a great demand for
this type of information on Australia, | will,
in the future, if an area | am writing about
is of particular historical or present-day
interest, try to satisfy the needs of those
amateurs who don't have big beams or lin-
ears and cannot glean this information for
themselves via the medium of amateur
radio. Also, | will put a greater emphasis
on background information than on some
of the more mundane amateur-radio infor-
mation in that area.

BRAZIL

Carlos Vianna Carneiro PY1CC
Rua Afonso Pena 49, Apt. 701
20270 Rio de Janeiro, RJ

Brazil

LONE BRAZILIAN HAM
CROSSES THE ATLANTIC

Having left Luderitz’ City, Namibia, on
the southwest coast of Africa on June 10,
1984, the 2B-year-old Brazilian ham Amyr
Khan Klink PY2ZKAQ is trying to cross the
Atlantic Ocean alone in his B-meter
rowboat!

Not just any mad adventure, it is a long-
planned scientific expedition sponsored
by the Brazilian |AT-Companhia de Com:-
ercio Exterior (Exterior Trading Company),
and was studied to its smallest details.
Under the supervision of French radio-
navigation specialist Maurice Uguen, who
was the same to Willy Roos' “'North
Western Passage” to the Arctics, to
Janusz Kurbiel and his polar expedition,
and to the Williwaw on its next round-the-
pole trip to Antarctica, this fantastic
journey is raising tremendous worldwide
interest.

An economist and President-Director to
Paraty Investments, S.A., Amyr IS an ama-
teur skipper and navigator for high-sea
races, a rower for the Esperia Club in Sao
Paulo, did Hobie Cat 16 crossings from
Paraty to Santos City in 1979 and from
Salvador City to Santos in 1980, has sailed
from Salvador to Fernando de Noronha
Islands and to French Guiana in 1982 for
Atlantic Ocean currents studies, and has
canoed from Paraty to llha Grande Island
and from Santos to Paraly.

This first-time-chosen route, 7000 Kilo-
meters long and requiring an estimated
three months to cover, allowed for the
Benguela, South Equatorial, and Brazil
Currents between South Africa and the
Brazilian coast—and also the southeast-
ern winds, all aiming at Salvador City in
Brazil.

The specially-constructed six-meter
rowboat has food and water supplies for a
five-month journey. Built of laminated
cedar wood by late Alpha, Ltd., Shipyards
in Rio de Janeiro, all plans and calcula-
tions were made by JCF Engineering, Lid.
It was taken to Ludertiz with everything on
board except drinking water.

Absolutely unsinkable due to sealed
compartments full of special plastic
foam, highly resistant to shocks, with sun-
power panels for battery charging, and a
complete amateur-radic station aboard
for communications, the rowboat, the
Paraty, has two sealed cockpits and will
always be upright. Even if strong waves or
wind turns it over, liguid ballast placed
under the waterline will right it.

Painted “‘rescue-yellow’™ above the
waterline with metal radar-reflecting
belts, it is painted under water with anti-
fouling green and marine blue to avoid ce-
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taceous attantion. Batteries power the HF
and VHF communications equipment,
lights, navigation, and radar-detecting
rigs.

A dehydrated-food program was Sup-
pliad by Nutrimetal, S.A., under tha super-
vision of technician Flora Lys Spolidoro,
with 3800 calories per day being settled
on as ldeal; vitamins and mineral salls
were Inciuded. Weekly consumplion
packages (seven daily-use packages In
each) were numbered and subdivided for
correct meallimes so as 1o discipline
meal consumption. Thirty days of extra
food was provided for safety.

Physicians and a rowing technician
took care of Amyr's physical preparation,
check-ups, and evaluations at the Pacior-
nick Hospital. Constant radio contacts
with Dr. Edison Mantovani Barbosa, who
was responsible lor the pharmacy aboard,
would providge all the support needed
through PY2ARS, Alvaro's amateur-radio
station in Sao Paulo

Alvaro's antenna faciory (ARS Electron-
ica Industrial, S.A) prepared the collaps-
ible HF antenna for 15 and 20 meters with
quick-change traps; HF equipment is a
Kenwood TS5-130; VHF equipment is a Bra-
zilian Control, S.A., HT-type transceiver, 5
channels, and 0.1 or 22 Walls outpul, in-
ternal rechargeable batlery, two extra bat-
tery chargers were supplied, loo. Three
VHF antennas, one fixed at the cockpit, a
second lelescoping antenna, and a Heli-
flex antenna provide this mode.

Together with the 27/5liter-capacity
tanks for drinking water, a rain-holding de-
vice al lhe cockpil, and two inflatable sun
distillers., thare was an expearimental
chemical salt-eliminator using an lon-ex-
change system (lrom the US Air Forcel),

As of now, Amyr has already traveled
mare than hall the way. He keeps in tlouch
with five Brazilian and French statlions for
weather predictions, information, and
family news.

Any problem can be attended to through
a parallel system of all equipment aboard.
Each piece of equipment s numbered on
a control map, S0 spare parts, repalr ma-
terlals, chemical compounds, medicines,
orf anything else for any emergency can
easily be located. Instructions can be ra-
dioed to Amyr, with CW used as an extra
backup.

Hand and buttock blisters were the first
problems faced by Amyr after days of row-
ing, bul Dr. Edison's attendance quickly
stopped them

Storms with seven. or eighl-meter-high
waves, sharks, and whales are “part of the
show,” Amyr says when QS0ing

During good wealher, his dally routine
includes some B or 10 hours of rowing,
some rest each two hours, a close-tod-
hour sieeping period insidé the cockpil,
and the other hours on jobs like naviga-
tion, mainlenance, radic skeds, kilchen
aftairs, and so on. During bad weather,
when no rowing 18 possible, boal control-
ling from inside the sealed COCKpil IS the
job, and a one-week-provisions package is
provided in this place in case the second
cockpit is too hard lo reach

Daily jobs are all preplanned and must
be carefully execuled. Some jobs may be-
come quite exciling, lixe removing coal-
ings and small sea animals from the bot-
tom of the boat—which slow the boat
speed and, what's worse, attracl fishes
and then sharks to eal them. Swimming in
the middie of the Atlantic Ocean is not a
very pleasant idea, and sharks scratching
the boat make for a rather uncomfortable
sensation, Amyr says

Considering the probable 109-day cal-
culated duration of the journey, and hav-

Amyr and friends gefting the feel of Paraty's maneuverability. In the background is 5ao

Paulo City.
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The Christmas-tree beam antennas of Alvaro PY2ARS make QSOs with Amyr an easy and
comiortable job.

ing left Luderitz June 10, Amyr will have
reached Salvador City in early October,
and although the Paraty has already turned
over some four or five times, everything is
perfectly under control and going accord-
ing to Maurice Uguen's predictions. The
sealed-boat project approved by Maurice
is the main cause for this successiul ex-
pedition, and according to his analysis,
Gerard D'Aboville’s crossing from Cape
Cod to Brest in 1980 and also Tom Mc-
Lean’'s crossing, Newfoundiand-ireland in
1969, were also successful due to this fun-
damental point.

The Paraty’s arrival in Salvador will be
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just a question of time, and contacts
through Brazilian Merchant Marine
School's amaleyr station, PY1EMM in
Rio, prove the efficiency of the organizers
team, so we re anxiously waiting for Octo-
ber's news, 1o celebrate this marvelous
conguest ol the Atlantic Ocean by our
Amyr Khan Klink PY2KAQ!

Coordination of promotion data is
under the supervision ol Editeve Comumi-
cacoes Lid., in Sao Paulo.

August 30, 1984, nole: Just gotl news
Amyr is 1800 kilometers from the Brazilian
coast at Bahia, and maybe he’ll finish
ciosa to 2030 September.

CZECHOSLOVAKIA

Rudolf Karaba (OK3KFO ARC)
Komenskeho 1477

855 01 Topolcany
Czechoslovakia

CRC, PO Box 68, 113 27 Praha 1, Crecho-
slovakia, is giving these awards 1o non-
Eurcpean countries:

® ZMT (countries of the peace camp) This
is given for contacts with stations in 39 re-
gions according to the following list, irre-
spective of the bands or modes. The appli-
cation shouid be sent to CRC with Tive
IRCs.

OK1 ua ue YU
OoK2 uc uQ YU
OK3 ubD UR YU
HA UF Y

L7 UG Y

AT UH Y

UAZ u SP

UA3 uJ sSP

AL UL SP

UAG UM YO

UAS UN1 YO

Uad uo YO

Districts in ¥, SP, YO, and YU are differ-
entiated by the last letter in the calisign.
Three different numbers in the callsign
are required.

All contacts since April 26, 1948, are
valid.

e ZMT 24 The same conditions as the
diploma ZMT, but the contacts must be
within a 24-hour period.

| have received several letters from the
readers of 73 wishing to know about the
structura and division of amateur radio’s
activity in Czechoslovakia.

The license can be obtained by every
citizen of Czechoslovakia free of charge If
he ar she proves to have very good knowl-
edge in operating as well as In technical
activity. Or it can be also obtained by a for-
eign national asking for a license who is a
license-holder in his own country. Follow-
ing prefixes: OK, OL are used for radio
hams.

OL is a private class for youths aged 15
to 19. They are permitied to broadcast on
the 160-meter band on CW, with input 15
Watts, and on all UHF/VHF bands, CW/
S58B also with input 15 Watts. Division of
prefixes: OL1 to 7 Bohemia (Moravia), OLB
to @ Slovakia.

OKs are divided into 4 classes: Class D
can work only on the UHFIVHF bands on
mode SSBICW with input 40 Walts. It is
not necessary for them 1o know telegra-
phy. This class is especially for equip-
ment design engineers.

Class C enables one to work on the
UHFVHF bands on mode CW/SSB and
also on shortwave bands in the range ol
1750-1950 kHz (CW), 35620-3600 kHz (CW),
and 28,100-28 200 kHz (CW). Knowledge
of telegraphy is necessary.

Class B can work on all bands, on short-
wave bands as well as on VHF/UHF, oper-
ating all modes with input 150 Watts.

Class A (Extra classj can work on all
bands with input 500 Watls by all modes.

Division of prefixess OK1—Bohemia
(Czechoslovakia), OK2—Moravia, OK3—
Slovakia. OK4—stations working on ships
(sealrivers), OK5 to 7—special stalions,
OKB—foreign nationals, OK2—special sta-
tions, OK@ —repeaters; OK1 to 3 are pre-
fixes of general use.

Radio clubs can be operated by all hold-
ars of private callisigns as well as by oper-
ators without any private calisigns in the
same classes as they were appointed
fciass A, B, C, DL These can work only in



radio clubs. Class C can be operated by
operators who are older than 10 years.
They are radio amateur transmitters. Be-
sides that there are hundreds of technical
clubs and groups of various technical in-
terests. All the grants concerning acces-
sories and TCVR are free of charge for
radio clubs.

N &
AN

GREAT BRITAIN

Jelf Maynard G4EJA
10 Churchfields
Widnes WAS 9ARP
Cheshire

England

After an absence ol some eighteen
months, | have just visited the United
States again. This time | notched up my
first visit to New York—and found most of
the stories of the heat and humidity to be
true (thank goodness for air conditioning),
Unfortunately, from the tourist's view-
point, | spent only twelve hours on the
ground thanks to the Concorde.

| left London's Heathrow Airport at 1030
and arrived at JFK at 0930 for a full day's
work. That same evening | departed JFK
on British Airways' overnight 747 back to
Landon. Not a great deal to do with ama-
teur radic you might think—but | did man-
age to listen to a 2-meter scanner for
about 15 minutes and heard something of
the frenetic activity in that part of the
world.

| had thought of trying to call in on a
ham store before heading for JFK, but |
realized that prices would no longer be
competitive. When | bought my squeeze
keyer and Bearcal scanner, the pound
was worth $2.40—it is now worth barely
hallf of that amount (around $1.30). It is
probably cheaper to buy ham gear in the
UK now for US tourists rather than vice
versa.
| suppose most readers heard the Los
Angeles Olympic Station, NGB40, some-
time during the Games, | thought | would
like a GQSL from that particular station and
noted the proposed operational periods of
1600 through 0400 GMT on all bands. That,
of course, was a convenient time for Euro-
pean contacts, covering, as it does, the
evening hours. However, despite several
sessions listening just Inside the US
phone-band edges, | was unable to make
any contact. Conditions do not seem to
have been too good on the few occasions
recently when | have ventured into the
shack_ | think | have mentioned previously
that summer evenings and weekends lend
to be reserved for playing golf. Most of my
amateur-radio actlvity takes place in the
winter (not because it's too cold for golf,
but because it is too dark!).

Incidentally, you may like to know that a
special UK Olympics station was plannad
to operate from the John F. Kennedy
Memorial at Runneymede, near London. |
did not listen for this station and do not
know if it operated. But any readers with
GKOJFK in the log not only worked it but
have collectea a good one for WPX! QSLs
are via G3VIE (do you remember the first
special station from Runneymede—
WGIJFK?—I never did get my QSL con-
firmed!).

A glance al the recent issue of Radio
Communication, the Radio Society of
Great Britain's monthly journal, shows a
continuing interest in the establishment
of special-event stations. Some 15 to 20
such stations are established every
month for a few days, each usually coinci-

dent with a particular public event or
show.

Typical of these events are the Yeovil
Festival of Transport (with the station
GB2YFT), the Oldham Summer Show
(GB20SS), the Pontadrawe Folk Festival
(GB4PFF), and the Pen-y-Fal Hospital
Fete (GB2PYF). You will note that all of
these special-event stations use GB pre-
fixes—an Ideal contribution to the WPX
hunter. GBE prefixes are also avallable for
special-event stations, but operation is
then limited to 144 MHz and above (mak-
ing them an even greater catch for the US
OSCAR operator).

The relatively long lead times involved
in the preparation of these articles and
subsequent publication in 73 precliude me
from providing you with dates for special-
event stations. However, | can give two
dates for any reader planning trips to the
UK. The ASGB Annual General Meeting
will take place on the 8th of December at
the IEE, Savoy Place, London. The RSGB
MNational Convention (and exhibition) is
planned for April 13-14, 1985, at the Na-
tional Exhibition Center, Birmingham.
Further details on either event can be ob-
tained from the RSGB at Alma House,
Cranbourne Road, Potters Bar, Herts. EN6
3JW, England.

The 1984 RSGB National Convention
was again accompanied by the RSGB Na-
tional HF Convention, which consisted of
a series of lecturesidiscussions on a vari-
ety of topics throughout the day. | am
much encouraged by reports that the
most popular session (during which there
was standing room only) was the Home
Constructors Forum. This included lec-
tures on PC-board production, test equip-
ment, and construction techniques and
was followed by a panel question-and-an-
swer session. Let's hope for a return to
home-brew gear rather than black-box
purchasing as the norm.

Other topics covered during the con-
vention included DXpeditions (including
slides of trips to OJ@, VP8, ZB2, 9L, and
OY), amplifiers, and general HF matiers.
The latier session was chaired by the
RSGB's HF Manager, GIFKM, and includ-
ed other well-known HF exponents on the
panel. A good deal of the limited time
available was spent discussing the merits
or otherwise of the Society’s decision not
to allow trophy winners to take home their
silverware for the coming twelve months!

ISRAEL

Ron Gang 4Z24MK

Kibbutz Urim

Negev Mobile Post Office 85530
Israel

THIRD-PARTY TRAFFIC IN ISRAEL

For radio amateurs in North America,
traffic handling is an essential part of the
hobby. Indeed, in the US our hobby is
known as the Amateur Radio Service for
this reason. In other countries, where am-
ateur radio is licensed by the same au-
thorities who are responsible for the post-
al and telephone services, third-party traf-
fic is unheard-of or severely restricted.

In Israel, we are somewhat more fortu-
nate than many of our counterparts in the
world. A number of years ago, Mark
ZL1BMU stayed at our kibbutz for a few
months and was delighted to run many
phone patches io the States for members
of our community. This task, often routine
and rather a chore at times for us here,

was a pleasure for him, as phone patching
was forbidden in his home country.

Israelis have many relatives living
abroad, and often for them amateur radio
means a link with them. Thus, for many
people here, the message-handling capa-
bilities of ham radio serves as the raison
d'etre of our hobby. More than one dis-
gruntied neighbor coming to complain
about the lines on his television screen,
after having received a communication
from his cousin overseas, has retumed
home with a smile on his face—having
completely forgotten the TVI.

To date, Israel has third-party-traffic
agreements with the following countries:
United States, Canada, Great Britain, Aus-
tria, Costa Rica, Panama, Switzeriand,
and Luxembourg. | hope there will be
more official agreements and more non-
hams will come to batter appreciate what
we have o offer.

Fhone patching, legally speaking, is ac-
tually a bit more complicated. According
to the licensing regulations of the Minis-
try of Communications, only the hoiders
of class-A tickets are allowed o let unli-
censed persons operate their stations
under their direct supervision. Thus, the
Ministry says that only this highest-class
licensee can let a non-ham speak over his
station, and only class-A amateurs may
install a phone patch. To further compli-
cate matters, he may not install any old
patch, but must have the device approved
by the Ministry and pay an additional
licensing fee, which Is considerably more
than the cost of his station license.

Nevertheless, there are 4X/4Z stlations
with phone patches, although relatively
speaking they are few. Roughly, only 15%
of Israeli hams hold the coveted grade-A
license (that allows also the use of high
power), and then only a fraction of these
have a patch authorization.

In fact, it isn't much of a problem to find
stations in North and South America who
are willing to patch us through to tele-
phone lines on their side. For many hams
this has become routine and there are
various nets and skeds that take care of
the traffic handling.

The problem begins when stations
abroad look for Israall hams who can run a
patch for them. As mentioned above,
there are relatively few hams here pos-
sessing patches, and since they are
scarce and the demand greatly exceeds
the supply, they do not—how shall | say
it—advertise themselves. A number of
years ago, the Ministry of Communica-
tions was petitioned to allow grade-8 i-
censees to connect phone patches, but to
our dismay the Ministry refused to give in,

One other difficulty, it may be added, is
the peculiarity of the |sraell telephone
system, which is one of the most expen-
sive in the world to subscribe to. There is
no possibility of originating collect calls,
so0 the amateur must dial at his own ex-
pense. He does partially get around this
by explaining to the party on the other end
of the line as briefly as possible what's go-
ing on and having him call him back.

When the war in Lebanon broke oul In
the summer of 1982, the wider Israeli pub-
lic came to know what an asset amateur
radio is to the country. With the outbreak
of hostilities, thousands of army reserv-
Ists suddenly found themselves called up
from their civilian roles and in Lebanon
with the advancing forces. Those of them
who were hams had the presence of mind
to pack their two-meter hand-held rigs,
and it turned out that with the rapid pace
of events, they were the only means
through which their fellow soldiers could
notify their anxious families that they
were alright.

Other gear was put into action on forty-
meter SSB, and along with the two north-

emn itwo-meter repeaters, the airwaves
were burring with messages day and
night. In due time, the Army Communica-
tions Corps established means by which
the troops could telephone out, happily
putting the overworked hams out ol
business.

The Israel Amateur Radio Club received
letters of appreciation from various units
of the Israel Defense Forces, and for a
while the media was full of stories dealing
with amateur radio. Avi 4Z4AB, who han-
died over a thousand messages, was in-
terviewed daily for a week on one of the lo-
cal radio stations.

After all this, it was hoped that the Min-
istry of Communications would relax their
regulations on the use of phone patches.
No such luck. The only consolation was
that none of those allegedly breaking the
phone-patching regulations during that
period were prosecuted.

There's an interesting side note to this,
having nothing to do with the subject of
phone patching. An Israeli amateur
drafted into the IDF for the war noticed in
one town in Lebanon a tribander on one of
the houses,. He knocked on the door, intro-
duced himselt as a ham, and had a very
nice visit with the OD5 amateur who, for
obvious reasons, will have to remain
anonymous. Before leaving, he gave him
his address in Tel Aviv and told him he
was welcome anytime.

Imagine our friend's surprise when one
evening, upon answering his doorbell, he
found the Lebanese ham accompanied by
two soldiers who had brought him. Many
amateurs were inviled over thal night to
meet the guest, and the next day his hosi
took him for a tour of Tel Aviv and Jeru-
salem. Peace and harmony do not yet pre-
vail completely in our region, unfortunate-
ly, but this story shows that amateur radio
can form a bridge between people even
under difficult times.

LIBERIA

Brother Donard Steffes, C.5.C.
EL2AL/WBSHFY

Brothers of the Holy Cross

St. Patrick High School

PO Box 1005

Monrovia

Republic of Liberia

AMATEUR RADIO IN LIBERIA

| am off the air, and for an amateur this
is a sad situation.

There was an incessant tropical rain.
There was no air moving and there was no
sign of electrical activity in the atmo-
sphere. This situation is quite normal in
these parts during the rainy season. The
rain just starts and stops—and some-
times it doesn’t stop, at least so it seems.

| turned on the 40-meter rig for a sched-
uied contact with one of the mission sta-
tions up country. We said hello and gave
each other a signal report. Then | said,
“It's raining cats and dogs in Monrovla.
Let's get this job done and pull the plug.”
Well, we did not finish and | did not need
to pull the plug. | heard a distant rumble of
thunder and my radio went dead. It was a
power surge.

These things do happen, and | have
been told that here in Liberia these power
surges will, momentarily, take the voltage
in a 120-volt line to over two hundred. That
is bad, but the damaging effect of the
surge is compounded by the fact that it is
preceded by a dip in voltage that may be
weil over fifty percent.
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When there is electrical activity in the
atmosphere in the vicinity, power surges
are normal in any electrical-power distri-
bution system. Ac electrical power is a
wave phenomenon and, as such, is sub-
ject to all the laws of wave motion. Sound
waves, water waves, light waves, and any
other kind of waves superimpose and add
algebraically. Electrical waves do the
same, and the results are known as powar
surges. There is no electrical system that
is immune. In countries that have the nac-
essary resources, the community power
systemn has built into it protective circuits
which, in case of a severa power surge,
open the circuit, shunt off the surge, and
reestablish contact. During electrical
storms, these momentary power interrup-
tions are commaon.

About three years ago | built a CMOS
digital thermometer out of Popular
Science magazine. The probe uses a
Texas Instruments 8.8k Tm-1/4 sensistor
with a positive temperature coefficient. |
haven't been able to find this part—can
anyone help?

David Shoal WD4CZW
Rt. 5 Box 375
Mocksville NC 27028

Just a note to some of the readers con-
cerning “Ham Help." If someone sends
you the Information you need, please

MOVING?

Let us know 8 weeks in advance so that you won't
miss a single issue of 73.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your sub-
scription. It helps us serve you promptly. Write to:

Amateur Radio’s
® TechnicalJournal Farmingdale NY 11737

Well, in this part of Africa, the power
company is still trying to extend its lines
to neighboring towns. They are working
on the basics and there is no protection
for the consumer. After an electrical
storm we routinely change light bulbs that
are blown.

Amateurs, of course, understand all
this and many of them prefer to operale
their radios on battery power, using the ac
only for charging the battery, This is an ef-
tective way to protect a radio from line
surges, but when you solve one problem,
others arise, and in the lasl analysis one
has to make a choice. There are advan-
tages and disadvantages both ways.

in any case, my radio was in the trans-
mit mode, operating at full power (100 W)
when the surge came through the power

5

AM HELP

send an acknowledgemen! back to that
person, perhaps including the postage.
After all, he or she went out of the way to
find and copy the material for you.

| don't know how many people respond
to these requests for help, but in April |
mailed 78 pages of information to 7 differ-
ent hams. Only one person, a teacher, re-
turned a note of thanks. In January it was
5 sets of information—with no replies.

I'll still send the stuff out, but | wonder
what happened to the spirit of amateur
radio?

J.Y. Lem KBGBO
5222 Coringa Drive
Los Angeles CA 90042

Subscription Department
P.O. Box 931

| | Payment enclosed

| Extend my subscription one additional year for only $19.97

Canada and Mezico $22.97/1 yr. only US funds drawn on US bank. Foreign Surface
$39.9711 yr. only US funds drawn on US bank. Foreign Airmail, please inquire.

It vou have no lubel hundy, print QLD uddress here.

Bill me

AFFIX LABEL

-

Name
Address
City State” - NI
printt NEW address here:
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City State______ Zip
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line. This has to be the period when the
circuil is most vulnerable. The radio itseif,
a TS-120S, was not damaged. The power
supply in use at the time, tha Astron VS-
35M, was showing an output voltage of
zero. | checked the four rectitying diodes.
They checked out OK. Sparing you all the
details, we (I and some other amateurs)
concluded that the IC unit was burned
out. It is not available here, We studied the
circuit and made a list ol parts which
might need replacement. A kind American
amateur whom | have never mel in person
is gathering these parts and will mail
them by air. | would like to write his call
letters for everyone to read, but in a sense
S0 doing would be a disservice (o all the
other amateurs. Amateurs help each other
and help others. Since | have been in
Africa, | have learned more than ever the
truth of that statement. | have thought
many times that It would be well to write
an article, “The American Amateur Seen
From the Outside,” or some such titie
Probably it would be trite and redun-
dant—maybe not.

However that may be, thanks again 1o
the good American amateur, my T5-1205
will be back on the air in a couple of
weeks. For my part, | have learned ancther
lesson. The book says, "Unplug the radio
when not In use.” In the future | will not
plug in my radio during one of these trapi-
cal squalls.

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road

MNapier

New Zealand

This month | thought | would try to give
73 readers a brief summary of the eco
nomic position in New Zealand at the
basic level and relate that to amateur
radio. All figures are in New Zealand dol-
lars (which are equal to about $USO0.48

each).

The average basic weekly wage for a
qualified tradesperson is somewhere in
the region of about $210/:220 per week, or
$£10.920/11,440 per year. The tax rate for
this group of New Zealanders is 31.5 cents
on the dollar, or between $85.10 and
$68.20 per week, reducing the take-home
pay to $144 90/151.80 per week.

Land tax on real estate owned is some-
where betwean $500 and $1000 per year,
depending on the location of the property,
Indirect taxation in the form of a govern-
ment sales tax is added to about 50% of
the goods we consume, and this sales tax
is in the region of 20-30% of the whole-
sale price of the goods. Another compara-
tive price is that of petrol (gasoling), the
ZL motorists paying $4.00 per galion for
premium grade (or $0.89 per liter as we
buy our gas since going metric).

Those of us interested in amateur radio
are amongst the most affected when the
cost of our radio equipment is compared
to that of some overseas countries, the
customs duty and sales tax being an addi-
tional burden hams have o put up with to
follow our hobby. For instance, an anten-
na-tuning unil produced by MFJ, retailing
in the US at $US5138.85, sells retail in ZL
for $NZ459.00. (The direcl conversion of
the US price to New Zealand currency is
about $NZ201.00, the difference being
made up by customs duty and sales tax.)

The New Zealand prices for a sampling

of amateur equipment are as lollows:
IC-02A $450.00 (approx.)

IC-751 $2280 (approx.) with built-
in power supply and desk
mike
Yaesu FT-One $4648 compiete
TET HB33S5P $598.00

So, as readers can see from the sam-
pling above, there is a difference when
comparisons are made, but don't let this
mislead you, amaleur radio is still flour-
ishing here in ZL daspite the high costs in-
volved. There are many proud owners of
high-priced rigs, as the survey mentioned
later in this column will reveal. The new-
comer to amateur radio usually resoris to
second-hand equipment for a start and
then, when finances allow, graduates o a
maore modern new or near-new rig which is
proudly described in QSOs or eyeballs at
club rooms.

BITS 'N' PIECES

The Post Office has announced that
there will be changes in the Amateur Op-
erators Exam, effective September, 1984
Whereas previously the exam consisied
ol a combination of multiple-choice and
short-essay-lypeé questions plus the odd
circuit to be drawn or commented on and
a good knowledge of the Radio Reguia-
tions as they are written, the new-slyle ex-
amination will consist of B0 multiple-
cholce questions with anly one correct an-
swer, no circuits or essay-lype answers,
and the regulations portion will have more
amphasis on the candidate's own expia-
nation of the various regulations covenng
amateur radio. For these written pars of the
A O. Exam, a 50°% pass mark is required
for the Technician's grade-lll license (non-
Morse) and, of course, the 12-word-per-
minute Morse test for the grade-ll license.

Recently, NZART decided to make a
membership survey to help the Council in
planning for the future. The response to
the survey was very gratifying, with over
B9% of the survey papers being returned,
and that's quite good for any type of poli.
(As was expected, a few took umbrage at
what they saw as an intrusion into their
private business, and others were a little
coy when it came 10 disclosing the true
worth of their gear.) The following were
the results In the various survey headings:

Age Distribution

Over half of our members (55.7%) are
over 50 years of age, and three-quarters
are over 40 (see Fig 1)

Value ol Equipment

This section was under two headings,
Home-Brew and Commercial. The majori-
ty of home-brew egquipment (67%) was
valued at under $1000, whereas the peak
(35%) for commercial equipment came at
$3000, At the other end of the scale, only
1.6% of home-brew equipment was
valued at $7500, and 1.4% of commercial
gear was valued at $10,000 or above (see
Fig. 2). Some proudly claimed all home-
brew; others equally proudly, all commer-
clal.

Planning Permission for Antennas
This section drew the fewest responses
of all. Only 9.7% of those who answered

this section have planning permission for
their antennas.

TVi, BCL, and Other Interference

24.6% had experienced trouble in this
area, and of that number just over halt
(53.5%) had consulted the Post Office
Radio Inspeclors, our regulalory con-
trollers.

Financial Membership of a Branch

795% of those surveyed belong to
Branches of NZART,

Continued on page 81



The Spider Antenna

LI § PAT NO 4349825

Lransceivers.

tenna follows by itself.

Write or call now for full
information on this, the
top of the line in mobile
antennas.

"CALL LONG

NOW!'! A State-of-the-Art Antenna
for State-of-the-Art Transceivers— _
Why Settie for Anything Else!

At last there is a mobile antenna that is truly a
fit ccmpanion for today's solid state, no-tune

MULTI-BAND ANTENNAS

WE HAVE NO DEALERS
—ORDER DIRECT

Once the Spider™ 4-Band Antenna is tuned for /
10, 15, 20 and 40 meters, all you have to do is e
turn the band switch on the transceiver —the an-

L

7131 OWENSMDUTH AVENUE, SUITE 463C
CANOGA PARK, CALIF, 91303

TELEPHONE:

DISTANCE ON YOUR HANDHELD

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

I5 5 watts.
m—
VISA
== 1]

The Model 335A will deliver 35 watts of
power using the lates! state-of-the-art cir-
cuitry. The amplifier will operate SSB or

Communication
Concepts Inc.

<548 Noith Aragon Ave * Dayton. Uteg 85320+=(513) 2961411

Our products are backed by prompt tac-
tory service and technical assistance. To
become familiar with our other fine pro-

— — o —

(B18) 341-5460

ducts in the amateur radio
market, call or write for our
free product and small parts
calalog.

Model 335A
Kit $69.95
Wired & Tested $89 95

ASTRON POWER SUPPLIES

® HEAVY DUTY ® HIGH QUALITY ® RUGGED e RELIABLE e

SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED.

® FOLD-BACK CURRENT LIMITING Protects Power Supply from

excessive current & continuous shorted output

IHREE CONDUCTOR POWER CORD
ONE YEAR WARRANTY @ MADEINU S A

on VS-20M and VS-35M
@ Buill-in Speaker on AS-12S ana RS-205

PERFORMANCE SPECIFICATIONS

® INPUT VOLTAGE: 105-125 VAC

® OUTPUT VOLTAGE: 13.8VDC =+ 0.05 volts
(Internally Adjustable: 11-15 VDC)

CROWBAR OVER VOLTAGE on all Models except RS-4A
HEAVY DUTY HEAT SINK. ® CHASSIS MOUNT FUSE

VOLT & AMP METER ON MODELS RS-12M_ RS-20M & RS-35M
® Separate Voit and Amp meters, with Voitage adjustable from 5-15 Volis

® RIPPLE Less than 5mv peak to peak (full load & low line)

@ REGULATION: = 0.5 volts no load Lo full load & low ling to high line

MODEL VS-50M

Continuous | ICS* Size (in.) | Shipping
Models Duty (amps)|(amps)| H x W x D |Wt (Ibs.)
RS-50A, RS-50M, VS-50M 37 50 | 6x13% x 11 46
RS-35A, BS-35M, VS-35M 25 35 5x 11 x 11 27
RS-20A, RS-20M, RS-20S, VS-20M 16 20 5x9x10% 18
RS-12A. RS-12M, RS-12S il 12 4%, x8x9 13
Ho-10A 7.5 1 4% % x10% 1
RS-7A, RS-7B 5 7 % % 6% x 0 9

4% 7% x 0%

RS-4A 3 4 3% xb¥% x9 5
*ICS - Intermittent Communications Service (50% Duty Cycle)

» o8e List ol Advertisers on page 80

ASTRON

C DHQFIATIQN

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

THERE ARE

3!

THE ARRL AMATEUR

RADIO CALLDIRECTORY
Whether vou are DXCC Honor Roll
bound or just beginning to collect Q51
cards for the WAS award. you'll find the
addresses you need quickly and easily.
There are over 453,000 listings of U.S.
Amateur Radio licensees listed alpha-
betically in callsign order. The section
covering club stations is the most accu-
rate to be found. Only $15.75 inthe U.S.
and $19.75 in Canada and elsewhere.

NAME INDEX

Have the name but need the Call? This
handy book lists hicensees alphabeucally
by last name, then gives thewr call, you
can refer to the Call Direciory lor
address information. $25.00 in the U.S.,
$28.50 in Canada and elsewhere. U.S.
Listings.

GEOGRAPHICAL INDEX
Handy listing by State. City, Street and
Call. Perfect for the travelling amateur,
$25.00 in the U.S., $28.50 in Canada and
elsewhere. U.S. Listings.

COMBINATION PRICES

ARRL AMATEUR RADIO CALI
DIRECTORY AND NAME INDEX
OR GEOGRAPHICAL INDEX
$36.50 U.S.. $44 in Canada or else-
where. ALL THREE: CALL DIREC-
TORY. NAME AND GEOGRAPHI-
CAL INDICES: $50 mnthe U.S..561.00
in Canada and elsewhere.

1984-85 EDITIONS
HOT OFF THE PRESS

Enclosed is my check or M.O. for §

Name
Address

City State Zip
Paymentin L. S. funds only. Prices subject 1o

change withoul notice
o 220

BUCKMASTER PUBLISHING
WHITEHALL

ROUTE 3, BOX 56
MINERAL, VA 23117
(703) B94-5777
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1984 INDEX

ARTICLE

AMPLIFIERS

Top-Band Power Punch
Batch a Warhorse Work

ANTENNAS

Another Antenna Approach
Another Eggbeater

The Aussie Parasol Beam
The Big-Car Break-Down
Beam

Caveman Hadio

Elegant Rorating

The End of the Line

Find Fault with Your Coax
Four Bands, One Whip
From Base to Beams
Helicoids

How to Gain with PVC

The Incredible

Broadband Howtie

Inatant Pane Relief

A Liccle Gem for QRP

A No-lioles Barred Beam
Rz for Alling Antennas
Ryan's Vertical Ecstasy
Simple Parabolic Theory
This Antenna is Too

Good to Be True

Throw in TV

Top-Notch Tuner Time

A Tree-Mendous Vertical
Try Lov and Behold
Virginia's Antenna Farser
Yagli Fear?

CONSTRUCTION

Another Eggbeater

Around and Around

and Around

Breakthrough in Boston
Build the NASA Beeper
Calcolate Your FT-101
Cheap Power Ploy

Color Computer SSTV

Part 1

Color Compurer SSTV

Part I1

Construct the Minuteman
Timer

Creason's Do-It DVM
Crystal Microwave

The CW Stationmaster
Don't Grope in the Dark!
Easy Berardi Building
Elegant Rotating

Emulate an EPROM Elephant
Find Fault with Your Coax
Free-Form Filter Design
Give Your Micro the World
Here's the Split-Second

Timer

Home=ade Defroster Shutoff

Me and My Stupid Old
PMOS Converter
Modern-Eyes the S5-Mater
Painless Op-Amp Filter
Design
Peak your Picture with
Home-Brew SSIV Gear
Penn's Two-Tone CGadget
Perfboard and Scldertail?
Piggy-Bank Repeater
Project

t RTTY
Requiem for the Tube
Rx for Ailing Antennas
Some Alarming Techmiques
Son of Nicad Conditioner
Sound Off!

Strictly for FM Deviates
Take the Two-Tone
Challenge

The Terminal Terminal Unit
Tester Project: England B4

Thank You for Listening
A Times Square

Data Display

Top-Band Fower Punch
Top-Notch Tuner Time

A Useful Present

You Can Build

Watch That 5i 1
Wheeling and ling
with Preamps

kilowatt map for 100 meters
add 10 and 160 to the SB-221

TS-1000 antenna designer
2-meter omni
tri-band horizontal gquad

two-meter fold-down beam
underground induction loops
automatic beam aimoer

coaxial connector maintenance
time-domain reflectometry
four-band moblle antenna

the complete antenna system
how to build helical whips
world's cheapest 2-meter quad

T5-meter bowtle

routing feedlines in and out
terminatod folded dipole
dipole for small spaces
build & noise bridge

Colo vertical sodeler

dish design basics

multi-band Jepp variation
build a UHF helix

home-brew antenna tuner
tree-mounted 80-peter vertical
are low antennas best?

sizmple sultiband antennas
Atar! yagi-design software

dipole for limited spaces

Q-meter for coil winders
crosslink interface

simple courtesy beeper for HF
digital display and counter
12 V 20 A pover supply

complete color SSTV system
add FAX to the SSTV board

easy 1D timer

single-1C digital voltmeter
microwave crystal receiver
accessory for code lovers
emergency lighting system

.2 to 600 Miz counter
automatic beam aimer
homemade program storage
time-domain reflectometry
single-chip audio processing
A/D conversion for the TRS-80

audible darkroom Cimer
automatic defogger memory

convert +3 to =12 ¥
add-on signal strength meter

step-by-step instructions
gray scale and color bars
dual-tone generator

PC board construction tips

easy repeater controller

multi-speed dual-shift mailbox

displays for old bottles
build a noise bridge
burglar alarm circuits
smart charger for nicads
repeater beeper Indicates
received signal strength
deviation meter for VHF

two-tone generator for SSB
variable-shift TU

multi-use transistor tester
speech de-compresser

scrolling touchtone decoder
kilowatt amp for 160 meters
home-brew antenna tuner

digital kitchen timer
cheapie signal monltor

remote preasp switching
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WARENL Apr 102
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WAZENT Jun 68
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WALCCA Jan A2
WIGSL Jul 36
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K3PUR Apr 70
Penfold Jun 34
VE1BZJ Jan 86
WALTEM Dec B
WAOVNY Aug 70
KC2NT Aug 8
WB4YOD Nov 58
W4RNL Apr 20
WEPMS Apr B4

ARTICLE

Yaesu, lcom Graft
Revealed

Yikes! Spikes!

Your Own Optoelectronic
Angmomefer

(b

Ham Over Fist

Fainless Dp-Amp Filter
Design

Bandos VIC

Sounds Good to Me

The W Starionmaster
Try Quality Code

GADGETS

Breakthrough in Boston
Build the NASA Beeper
Construct the Minuteman
Timer

Don't Grope In the Dark!
Here's the Split-Second
Timer

Homemade Defroster
Shutof £

How to Have a Sunny
Fleld Day

Inpstant Pane Helief
Modern-Eyes the S5-Meter
Penn's Two-Tone Gadget
Secrets of Cordless
Phones

Some Alarming Techniques
Son of Nicad Conditioner
Thank You for Listening
A Times Square Data
Display

A Useful Present You
Can Build

Yikes! Spikes!

Your Uwn Optoelectronic
Anemometer

1/0

Another Antsnna Approach
The Conlog Solutiom
Decode Soviet Space
H¢SSHHE5

Give Your Micro the World
Ham Over Fist
Picture-Perfect Audio
Filters

Pur the DX World

on a Screen

Random VIC

Ryan's Vertical Ecstasy
Sounds Good to Me

Top Drawer, Micro-Style
Try Quality Code

Yagl Fear?

MISCELLANEQUS

Build & Better Hamfest
But I Enow How to Solder!
Doing It at Dayton
The Edison Effect
The End of the Line
Flying High with Two
Grenada Log
Hov to Have a Sunny
Field Day
In Search of the Shuttle
Ishmod's Journal
let's Have More Hams
Fart 1
Part 11
Meeting Ends Make
No-Etch Circuir Boards
Rot-5o-Famous Carriott
Words
Op Art
The Secret of Resote
Control
Secrets of Nicads
Shoot at Will
Sky Power
Stare-Way to Heaven
Take a Trip to Europe
The Tops of the Palm
Troes
Wet Battery Quiz
When Darkness Calls

MOBILE

Control Your Mobile Power
Flying High with Two
Four Bands, One Whip

On che Move With 10 FM!
Trade Secrets of Mohile
Instal lation

DESCRIPTTON

splice Icom's headset
to Yaesu's handie
transient suppressor

intro to optoelectromics

VIC-20 O display software

step-by-step instructions
VIC-20 code practice software
VIC-20/C-64 Morse software
code lover's accessory
patches KBTT's Morse keyboard

crosslinking interiace
gimple courtesy beeper for HF
L

eany 1D timer
emergoncy lighting systen

audible darkroom timer
dutomat lc defogger memory

using solar power for FD
routing cables in and out
add-on signal strength meter
dual tone generator

everything you need to know
urglar alarm circuits
gemirt charger lor nicaids
apeech de-compressor

scrolling touchtone decoder

digital kitchen timer
transient suppressor

intra to optoelectronics

T5=-1000 antenna design
Atari contest log

satellite telemetry decoder
A/D conversion for the TRS-80
VIC-20 OW display software

Apple 11 filter designer

VIC-20 DXing aid

VIC-20 code practice software
Colo vertical modeler
VIC-20/C~64 Morse software
Apple drafting software
patches KBTT's Morse keyboard
Atari yagi-design system

tips for successful fesring
basic soldering

preview of the hamvention
Edison first with wireless?
COAX COnnector majintenance
ham radio and ultralights
ham radio and the invasion

using solar pnuér for FD
25 hams tell their story
msysterious trek to Fondy

how to run a Movice class
how to pass the FOC exam

tips for better club meetings
cut-and-pry technique

Owen speaks
using operational amps

radio-controlled aircraft

the real truth about nicads
Dsyron hamfest photo odyssey
contacts via meleor-scatter
visit the Arecibo observatory
European shortwave stations

pedition to Mellish reef
do you know everything?
1}-meter grayline prediction

reliable pover for mobiles
ham rpdlo and ultralights
four-band mobile antenns
quick mods for Comtromix FMS0

the right way to mohile-mount
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ARTTCLE
MODIFICATIONS

Better the H-70

Calculate Your FT=101
Convert the Oddball

Basy FS5K for the IC-730
Hy-Gain Boards

Messing with Heath

New Orders for: the R-109
n the Move with 10 FM!
Quick Qwip Conversion Fax
Watch a Warhorse Work

NEw PRODUCTS

AS ATV Magazine
Advanced Computer Control
AEA

AEA

AEA

Al pha—Delta

Amateur Wholesale Elec.,
BHC

Bird Electronic Corp.
Break Communications
Buccaneer

Bul l=eyo

BV Engineering

Caywood

CES

CHMC Communications
ColoRadie Research
Com=-Rad

Connect Sysbems
CorntactEast
Crumtronics

Cusheralt

Cynwyn

Davle Tech

Pesign Electronics Uhic
Doppler Systems
Electronic Specialists
ilesher

Gilfer Assoc.

H. Stewart Désigns

HAL Commund cations

HAL Communications

Ham Industries., Inc.
Hamtronics

Hamirohics

Hamtronics

Hamit roirics

Heat hkat

Hizaa Tk it

Hell, Ltd.

1COM

[L0M

[CIM

LM

TCIR

Info=Tach

[fternational Crystal
155

.. Industries

lepsen

lohn Vescy Co,

kikusui

Larsen

Larsen

Lowrante Elscrronics
MOM Eleclronics

MEM Blect ronics

Fd 8

MEd

MFd

Micro Lowle
Microperipheral lLarp:
Meorotec

Moler Antenna

MouseTr

Nady

L

Nemal Electronics

PG, Electronics
Paloma
Rabbitt Ware,
Hadio School
Regency
Regency
Robat

5.E, Corp.
SEA

Sampsan
Smith Software
Software Protection
Spectrum Communicat fons
Spectrum Communicatliens
Spectrom Projects
TAL

Telex/Hy-Cain
Telex/Hy-GCain
Telex/Hy-Gain
Ten-Tec

iniversal Electronics
Wahl Clipper

Yaesu

Ine.

POWER SUPPLIES

Cheap Fower Ploy

DESCRIFTION

modify the [COM receiver
digital display and counter

add what the factory forgot
CB boards move to 10 meters
external vfo for the HW-101
low-cost surplus mods

quick mods for Comtronix FM80

restore surplus fax gear

10 and 168 for the SB-221

Hamfest! game

shackMaster

Docror DX

MBA/Text

PET=1 packet controller
Surge Protedtor

EXL=5800

Big Ham Clock

4030 field-strength element
squipment console

sealed connectors
FrameMaker Clamps
engineering software
splid-gtate dip meter
51054 simplex autopatch
volce-operated squelch
900B RTTY/ASCIL/CW terminal
Untenna

516 rouchtone decoder
1984 catalog

Conitender

AdP=1

HF antenna design software
SA=4 desoldering station
OSK 1300
direction-tinding gear
interference protection
TU=1200 RTTY TU

buide to ETTY Fregquenclées
DX Hidden Asset antenna
AMTOR-10A

PCI=2000 TBM RTTY interlace
PA-25 2-meter amp

COR-3

GaAsFET preamp

outdoor scanner antaenna
1UB4 catalog

HD-3000

HD-84999 keyboard

EO300

IC-H510  headset

TC=0E2AT

[E-2TH

[C=37A

TC-471H

M-44 AMTOR converter
FOT=-12 alignment oscillator
Halon extingulshers
Ham-Antuner

1984 catalog

VIC=-20 Hamware

30060 60-MHz oscilloscope
CM-series cellular antennas
NMO antennas

System 70

1984 catalog

Tenma DMM/DCM

Undmes modular switches
MFJ-407 kever
MFJ— &2

desian reference card
modem  jack
AOBC1 235 de-to-de converter

E-field displacement anlenna

dip relays

EasyTalk

T=21=-90) cransceiver

TVRO control cable

TC-1 Plus ATV downconverter
Fl—4 audio ftilter

Tut arcodea

code and theory tapes
MX-5000 scanner

210 scanner

12000 55TV scan converter
ef Board protolyping system
1612 antenna coupler

1984 cataleg

antennd desipn software
Copyrighter

SCR2Z000X repeater

TIC300 DTMF controller
Votce Pak

SPC-3000 ATU

Ham=8F rotator

hot line

ProCem 352-1C headset
Century /22

BTTY Today

Oryx soldering system
FT-757GX

12 V. 20 A supply
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ARTICLE

Contral Your Mobile Power
Me and My Stupid OLd

PMO% Converter

Wet Hactery Quiz

RECEIVING

Better the R-70

Crystal Microwave
Madern-Eves the S-Meter
New Orders for che R-109
Painless Op-Amp Filter
Design

Take a Trip to Eudrope
Wheeling and Dealing
with Preamps

REFEATERS

A Times Square Data
Display

Breakthrough in Boston
Pigey-Bank Repeater
Fro ject

Sound Qff!

Strictly for FM Deviates

REVIEWS

AEA

AEA

AEA

B&W

B W

BaseZ Systems
fash Educational Services
Belden

Bancher

Bilal

Break Communications
DX Enterprises

H. Stewart Designs
HeathkilE

[COM

TOOM

ECOM

ECOM

Idiom Press

J:C. Labs
Kantronics
Kantronics
Kantronics
Kenuood

Kenwood

Mizuho

NCG

N2NY

Rawn Ceompany
Regency

santec

Sybex

Ten-Tec

TET

Thompson Software
Yaesu

Yaesu

RTETY

AMTOR How-To

Easy FSK for the IC-730
Join the Packet-Hadio
Revolution - Part IT1
Nty Grity RTTY

Rampant RTTY

The Terminal Terminal
linit

55TV

Color Computer S5TV
Part [
Part LI
Peak Your Picture with
Home-Brew S5TV Gear

TEST GEAR

Around and Around

and Around

Calculate Your FT-101
Creasan's Do-1t DVM
Easy Berardi Building
Find Fault with Your
Coax

Peak Your Picture with
Homemade SSTV Gear
Penn's Two-Tone Cadget
Ex for Ailing Antennas
Strictly for FM Deviates
Take the Two-Tone
Challenge

Tester Project: England
'84

DESCRIFTION
reliable mabhile power

get =12 V from 43 V
da vou know everything?

modify the ICOM receiver
microwave crystal receiver
add-on =signal strength meter
low-cost surplus mods

step-by-step instructions
European shortwave stations

remote preamp switching

scrolling touchtone decoder
ciosslinking interface

control Ller
indicates
strength
for VHF

simple repeater
repeater beeper
recaived signal
deviation meter

CP-1 Computer Patch
MBA/Text

Doctor DY

AC1.8-30 antenna

AP-10 portable antenna
MUFPLOT

Novice class syudy guide
9913 coax

ST-2 paddles

Isotron 40

equipment console

DE-1 propagation system
DX Hidden Asset antenna
S5=0000 transcelver
[C-RP3010 70-cm repeater
IC-271A

LE=37A

1151

The Complete Der
Action Monitor
AMTORSoft

[nterface 11
Intredoction to AMTOR
TR=2500

TW-40004

ME-67 b-meter hand-held
7-21-30 transceiver
HamMaster tapes
Plast—i-Pair

230 scanner

ST=-144/uP hand-held
Astronomy on Your Computer
4229 Antenna Tuner
V/UHF discone antenna
Morse-code translator
Fi-726R

FT-980

guidelines for operation
add ‘what the factory forgot

protocols and procedures
complete Sinclair RTTY
multi-speed dual-shift mailbox

variable-shift TU

complete color 35TV system
adding FAX to the board

gray scale and color bars

Q-meter for coil winders
digital display and counter
single-IC digital voltmeter
<3 to 600 Mz counter

time-domain reflectometry
gray scale and color bars
dual tone generator

build a noise bridge
deviation meter for VHF

two-tone generator for S5B

multi-use transistor tester
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ARTICLE DESCRIPTION AUTHOR ISSUE
Warch That Signall simple signal monitor WARNL Apr 20
THEORY
Around and Around
and Around Q-meter for coil winders NTAPE jan 10
But [ Enow How to Solder! basic soldering WSS Nov I8
Counter-Productive Basics
Part 1 digital design fundamentals K4TFV Aug &0
Part 11 probless in counter design ESIPV Sep B
Digital Design: How to
Interface ICs connecting to the real world K&IPY Apr 30
Find Fault with Your Coaz time-dosmain reflectosetry E4IPV Oct 10
Give Your Micro the World A/D conversion for the TRS-80 AINZ Dec &4
Join the Packet Radio
Revolution protocols and procedures WATCID Jan 36
LEDs You'wve Never Seen how they work W5LFM Mar 58
Up Art using operational smplifiers KCDEW Feb 62
Perfboard and Soldertail? pc board construction tips W4ENL Jul &2
Secrets of Nicads the real truth about nicads WE2FYW Jan B8
aimple Parabolic Theory dish design basics OASKED/YVS May 52
Transistors: A Biased
Approach - Part 1 basic transistor theory KCOEW Dec 34
Try Low and Behold are low antennas best? W1GV Oct 38
Wet Battery Quiz do you know everything? VE3AZX Mar 02
When Darkness Calls 160-meter grayline prediction VET7BS et 66
Your Own Optoelectronic
Anemometer intro to optoelectronics K3VDR Nov 42

ARTICLE DESCRIFTION AUTHOR 1SSUE
TRANSMITTING

Build the NASA Beeper simple courtesy besper for HF EOQ&G Mar 88
Convert the Oddball

Hy-Gain Board CB boards move to 10 meters N2DS Feb 77
Top-Band Power Punch kilowatt amp for 160 meters WAOVNY Aug 70
Watch a Warhorse Work 10 and 160 far the SB-22] W3JIP Jul 48
VHF /UHF

Another Eggbeater two-seter omni WOSDKL Oct &8
Crystal “icrowave microvave crystal receiver WALWIIL Apr &1
Disco Duck i? HT headphones N&(SI Sep 36
Elementarv. Sy Dear:

Hatts ‘n' Se stripline V/UFH wattseter KT28 Sep 15
How to Gain with PWi world's cheapest 2-m quad WROHHI May 37
forfect Timing multi-ase repeater [D VE2 N Sep 12
Piggy-Bank Hepoater

Pro ject simple repeater controller KTI8 jhun &2
S-iﬂrrul.-e Parabolic Thﬂut} diah -1:-51311 hasics DALKD/YVS "1.3"' 52
Sky Power cantacts via meteor-scatter WBALACHZ Mar 90
Stare-Way to Heaven visit the Arecibo observatory AJON

The Big-Car Break-Down

Beam two~meter fold-down beac N3BEK May &b
Throw in TV bulld a UHF helix WALWDL May B4
Wheeling and Dealing

with Preamps remote preamp switching WHPMS Apr B

We are happy 1o provide Ham Help lisi-
ings free, on a space-available basis. We
are not happy when we have o take lime
from other duties to decipher cryptic
notes scrawled fllegibly on dog-eared
postcards and odd-sized scraps of paper.
Pilease type or print your request [neally’),
double spaced, on an 8%:"x 11" sheet of
paper and use upper- and lowercase ler-
ters where appropriate. Also, please make
a "1" look like a "1," not an “I." which
couid be an “el” or an “eye.” and so on.
Hard as it may be to believe, we are nol la-
miliar with every piece of equipment man-
ulactured on Earth for the last 50 years!
Thanks for your cooperation.

| am a handicapped ham and would
greatly appreclate any working equip-
ment anyona would be willing to donate to
sel up a station. | have multiple sclerosis

AM HELP

and have been taken off work so | have no

money for ham equipment. Anything you
send will be so greatly appreciated.

J. T. Statham KASUKP

1506 Sheila Dr.

McComb MS 39648

(601)684-8558

| need a replacement power transform-
er for an NCX-A power supply or the name
of a transformer rewinder.

Joseph Karr KASRKD
RA1, Box 579
Lakeview AR 72642

| would like to get in touch with some-
one who would be interested in setting up
a repeater in Wisconsin Dells or the Immae-
diale vicinity. The repeater would not only

be nice for hams who go there yearly, but
also for hams traveling through the area.

Klaus Spies WBSYBM

8502 N. Oketo Ave.
Niles Il 60648

| have a Commodore PET 2001 and
would like to hear from persons who have
information regarding CH84NVIC-20 com-
patibility or who have a user's manual.

Dale Wamner
815 Hwy. 150
Mandeville LA 70448

(504)-626-5801

| need information on how (o improve
the performance of the Drake R4-B, T4-X,
and AC-4.

Walter Pereira da Costa, Jr. PY4Z0
Rua Daniel Xavier 414

PO Box 207

Araquari-MG Brazil 38440

| am looking for a schematic for a Sears
Roadtalker-40 SSB/IAM CB radio, model
663.38100050, for conversion to the ten-

meter band. | will gladly refund copying
charges and postage.

Bill Springer KCOY.J
4014 N. Grant St.
Westmont IL 60558

| have a 23channel Midland 13-882C
Citizens Band radio. | would like lo con-
vert it to a 15-meter CW rig, but | have no
idea how to do this. Can anyone heip?

Lawrence A. Barley, Jr. KAAROY
1427 Byron Ave.
Ypsilantl MI 48187

| would like a schemalic and service in-
formation for a Hewlett-Packard model
HP-130B oscilloscope. | will gladly pay
copying charges and postage.

Bill Springer KC8YJ
4014 N. Grant St
Westmont IL 80559

| am seeking technical assistance in
modifying the TX/RX swilching speed of a
Yaesu FT-1012D for use on AMTOR.

Daniel Murray WATYIC
1541 Oxbow Circle RR #11
Billings MT 58101

MFJ-407 DELUXE
ELECTRONIC KEYER

MFJ Enterprises. Inc., introduces the
MFJ-407 Deluxe Electronic Keyer o its
line ol amateur-radio products. The
MFJ-407 features iambic operation with
squeeze-key, dol-dash insertion, and
semiautomatic operation thal provides
automatic dots and manual dashes. The
keyer also leatures a dot-dash memory.
sell-completing dots and dashes, jam-
proof spacing, and instant-start keying.

Solld-state keying is provided for use
with tube or solid-state transmitters, Front-
panel controls include linear speed, weaight,
tone, and volume controls as well as onloff,
tune, and semlautomatic switches.

Waight contral allows you to adjust the
doi-dash space ralio, thus making your
signal distinctive to penetrate QRM. A tune
switch keys the transmitter for tuning

EW PRODUCTS

The MFJAOT is ri-proof, has a built-in
speaker, and uses a S9-volt battery (nol in-

cluded) or 110 V ac with an ac adapler
(MFJ-1305.) The keyer comes In an attrac-

tive black aluminum cabinet with a black
front plate. The unit measures Tx2x6
inches.

For more information, write MFJ Enter-
prises, Inc., PO Box 494, Mississippi State
MS 39762. Reader Service number 4B0.

MOUSER RELAYS

Mouser Electronics announces ils entry
into the relay market with a quality line of
DIP reed relays, the ME431.2000 setles
Their DIP-style packaging makes them

MFJ's electro- /2 keyer
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completely compatible with in-line ICs,
and the terminal patterns mate with stan-
dard 14-pin DIP sockets. They fealure a
stable transfer of low signal levels that
minimizes interface bulfering

The relays are avatlable in three stan-
dard contact forms—1A, 2A, and 1C. Their
contacts are rated at 4 or 10 W, with
switching currents of 0.3 or 05 A and a
switching voltage of 30 or 100 V dc. They
feature @ minimum insulation resistance
of 10™ Ohms and a maximum operation/
ralease time of 1.0 ms

For further detalls and for a free cata-
log. write or call Mouser Eleclronics.
17433 Woodside Ave., Santee CA 92076:
(619)449-2222. Reader Service number 476,

TAU SPC-3000 ATU

TAU Systems, Lid., has announced a
new addition to their line of antenna-
matching units. The SPC-3000 ATU uses
an Infinitely-variable roller Inductor and
5-kV airdielectric capacitors arranged in
an SPC configuration. A bullt-in 4:1 balun,
rated at 1 kW, is also Included

The tront panel sporis a counter for the
roller inductor, a five-position antenna
switch, and two meters—one monitors
forward power, the other Swr. The unitl will



The Tau SPC-3000 ATU.

operate continuously from 1.5 to 28.350
MHz, and Is rated for full legal-limit power.

For turther details on the SPC-3000 or
TAU's complete line of parts and kits, con-
tact TAU Systems, Lid., 51 Greenhey
Place, East Gilllbrands, Skelmersdale
WN8 92A, England. Reader Service num-
ber 482.

DIRECTION-FINDING
EQUIPMENT FROM DOPPLER

Doppler Systems’ latest line of radio-
direction-finding units operates with any
narrow-band FM receiver in the 27-500-
MHz range to provide fast location of in-
terfering signals. No receiver modifica-
tions are required—the direction finder
connects to the receiver’'s antenna and ex-
ternal-speaker Jacks

Four economical models are available
which provide a range of optional display
and remote-output features: a 16-LED com-
pass rose, a 3.digit bearing in degrees, an
RS-232C output, and a synthesized voice
output. The speech synthesizer is designed
for mobile use, as it eliminates the need
for the driver to watoch the display.

The system operates by continuously
summing the outputs of four antennas,
simulating the motion of a single rotating
antenna. As the simulated antenna moves
toward the rf source, an increase in the ap-
parent signal frequency occurs, and as
the antenna moves away from the source,
this frequency decreases. The up/down
(Doppler) frequency shift is delected Dy
the FM recelver and is present as a 300-Hz
tone on the audio outpul. The phase of the
ione is measured and used to compute
the bearing without affecting the normal
operation of the receiver

DEGREES

OFF LUME
BRIGHTNESS

-

For more information, contact Doppler
Systems, 5540 E. Charter Oak, Scotlsdale
AZ B5254; (602)-998-1151, Reader Service
number 477

HEATHKIT RTTY TUNING AID

The new HD-3006 Crossfire Tuning indi-
calor is a visua! tuning indicator for radio-
teletype (RTTY) communication. Sixteen
LEDs make up the display: Eight vertical
LEDs identify mark signal strength while
gight horizontal LEDs do the same for
space signal strength. Tuning the indica-
tor for maximum wvertical and horizontal
display will provide a strong signal for
computers or ATTY printers. Each LED bar
requires approximately 14 dB no-signal-
to-signal voltage ratio for full operation.
Minimum input signal is 0.3V acrms or 0.5

Heath's RTTY tuning aid.

v de, Maximum signal is 15V ac rms or 15
V dc.

The HD-3006 has a wide voltage range
and i compatible with almost any inter-
faceflerminal unit that has oscilloscope
outputs for tuning. The ac/dc cube-lype
power supply is included in the kit

To receive a copy of Heathkit’'s free cal-
alog, write Heath Company, Dept. 150433,
Benton Harbor M| 49022. Reader Service
number 483.

EASYTALK BY NADY

Nady Systems’ EasyTalk™ personal ra-
dio communicators are ideal for oulGoor
activities when close contact with a part-
ner or group is desirable. EasyTalk com:
municators are lightweight, rugged, and
easy to operate. The unils are vVOICe
triggered so the user's hands are lree

EasyTalk, from Nady Systems

e ™

Doppler Systemns' DF unit

Han;{h up to ¥z mile in optimum condi
llons.

EasyTalk operates in the 49-MHz FM
band. No license is required lor use,
Model PRC-1X is a clip-on bodypack trans-
ceiver with attached headset. The PRC-1X
works in the simplex mode—any number
of units on the same channel can be used
in an area, with users speaking one at a
time. Transmission is voice-activaled
(VOX) or push-to-talk (PTT), with a PTT but-
ton on the bodypack. An optional remote-
PTT button on a one-meter cable Is
available

Model PRC-3X features full-duplex op-
eration—two users can converse simul-
taneously, as they would on a telephone
The unit is also a clip-on bodypack with
headseal.

Nady EasyTalk communicalors incor-
porate the latest advances in integrated-
circuit technology. The receiver is a hignly
sensitive dual-conversion superhelero-
dyne for clean, noise-free reception
Headphone volume is adjustable, and the
microphone is a unidirectional, noise-can-
celling type allowing voice-triggered use
in high-noise environments, The micro-
phone is mounted on a flexible boom
which holds its position for individual
users. Additional features include a call
feature to save batteries and a flashing
LED Indicator to warn of low battery level.

For more Information, contact Nady
Systems, Inc., 1145 65th Streel, Oakland
CA 04608: (415) 652-7632. Reader Service
number 481.

AMTOR-10A FROM HAL

Hal's new AMTOR-10A allows transmis-
sion and reception of radio-teleprinter sig:

The Hal AMTOR-10A.
73 Magazine * December, 1984 65



nals with the added feature of error cor-
rection. The ITU 7-unit code is used for
error correction as defined by CCIR Rec-
ommendation 476-2, The AMTOR-10A is a
code- and speed-converter unit thal, when
used with the CWRBB50, allows 7-unit AM-
TOR code communications at 100 baud
while retaining communications capabil-
ity with the standard S-unit Baudot code
from 20 to 100 baud, and the 8-unit ASCIl
code from 75 to 200 baud. The AMTOR-
10A is designed to easlly interface with
the CWRB850 while retaining all of the stan-
dard features of the unit, Including CW ca-
pability. Modes and functions are select-
ed from the Keyboard of the CWRB850.

For additional details, write or call Hal
Communications Corp., PO Box 365, Ur-
bana IL 61801; (217)-367-7373. Reader Ser-
vice number 479.

HAMTRONICS COR-3

Hamtronics®, Inc., has announced the
availability of a new version of their pop-
ular COR module, called the COR-3. Like
the COR-2 module, the new COR-3 has all
the circuitry needed to control a trans-
mitter and receiver to make a repeater: an
electronic relay to switch the transmitter
on and off as a function of the receiver
squeich, a tail timer, a time-out timer, an
audio mixer, and a local-speaker ampli-
fier. The COR-3 also has an added courte-
sy-beep function, including an additional

The COR-3 from Hamtronics.

timer which allows the beep delay to be
adjusted to up to five seconds after the re-
celver squelch drops.

Whenever a station using the repeater
releases his microphone, a beep tone is
heard on the repeater after a short delay
period. The beep indicates that the party
has finished talking and the time-out tim-
er Is resel. The adjustable delay, which is

in addition 1o the normal carrier tail, elimi-
nates talk-over by encouraging users to
walt for breakers before picking up the
conversation.

For more information on this module
and other transmitter, receiver, and con-
trol modules for building repeaters, or for
a free copy of Hamtronics' new catalog,
write to Hamtronics, Inc., 65F Moul Road,

Hilton NY 14468-8353; (T16)392-8430.
Reader Service number 478.

HANDY REFERENCE CARD
FROM MICRO LOGIC

It you design or repair electronic cir-
cuits, you can now get a handy plastic ref-
erence card that lets you get right to the
basic workings of ewverything from op
amps to programmable unijunction tran-
sistors without having to go through
theory, fabrication methods, or advanced
terminology. From Micro Logic Corp. of
Hackensack NJ, Micro-Chart #10, entitied
“Active Electronic Components,” is a two-
sided B-%:"-by-11" plastic card that is
packed with Information.

Non-digital functions readily avallable
in a single monolithic package are cov-
ered, including 13 diode types, 6 types of
transistors, 5 families of thyristors, 4
types of light emitters, 9 types of light
receivers, analog switches, A/D and D/IA
converters, comparators, multipliers, one-
shols, op amps, oplo-couplers, PlLls,
bridge rectifiers, sample-and-hold cir-
cuits, Schmitl triggers, tone decoders,
varistors, vcos, voltage followers, voltage
regulators, and more, Typical descrip-
tions cover: name of part, signal names,
detailed operation, and examples of key
specification parameters.

For more information, contacl Micro
Logic, Dept. P, PO Box 174, Hackensack
NJ 07602; (201}342-6518.

EVIEW

IC-37A

Those of you not active on 220 MHz over
the past several years could not possibly
understand. A new base/maobile rig for 1%
meters can provoke the same excitement
as working XZ on five bands. After all,
there hasn't been a credible entry In the
220 base/mobile market since the Midland
13-509 and 13-513, some five years back.

All that has changed now with the intro-
duction of the ICOM 37A. For those who
don't already know aboul it, this rig is part
ol the series which includes the IC-27A
and 27H, and the soon-to-be-released IC-
47A. If you haven't seen one of these rigs
yet, you have a surprise coming. The 37,
like its brothers, is tiny. Also, like its broth-
ers, it has a very hot receiver, some very
nice features, and a few drawbacks. But
I'm getting ahead of mysell a bit.

You should know that the rig | got was a
demo ai Dayton, which should give you
some idea of its condition. While certainly
undamaged, it had been well pawed over—
50 | knew it would be an excellent speci-
men for review, Also, because of this, | got
my review unit in an ICOM bag, without
either a manual or a box. ICOM did send
the manual later. But without the book, |
had to learn how to operate the rig on my
own, which was difficult. | finally found
another 1C-37 owner who gave me the in-
formation | needed to learn the ropes on
the rig. He and several other IC-37 owners
also gave me several comments which are
included in this review. Don AF9M gra-
ciously supplied the use ol his two-way-
radio shop for the measurements used in
this review. Both his 37 and mine were
measured.

The very first thing | learned about this
rig was its absolutely beautiful transmit
audio quality. | was told, right off, that this
rig runs rings around anything on the air,

and having heard several 37s by now, |
have to agree. However, when you get
your ng, be prepared to drop by the local
two-way shop or local repeater ltechie and
have your deviation checked. Both my rig
and AF9M's had the modulation cranked
up too high. Both the mike gain and devia-
tion potentiometer could stand minor ad-
justment. Also, have you PL™ deviation
checked—it may be loo low. The sine
wave coming out of the PL generator is 50
pure that, without any harmonics of any
kind, the typical PL detector will be some-

WD ArB
o

what at a loss as to what to do with il
Really! As supplied, the PL deviation is
sel for 500 Hz. 750 Hz will do the job much
belter.

The receive audio is not quite as pretty,
but let’s be fair about this. The rig Is tiny
(ramember?) and thera |5 simply no room
in there for a luxury speaker. In a home lis-
tening environment, the internal speaker
15 very adequate. In the relatively high am-
bient noise level of an automobile, a bet-
ter speaker is a must. Enough said.

Receive sensitivity is no problem, and
no additional preamp is needed, It specs
out at .20 uVim for 12 dB Sinad. Be careful
when making Sinad measurements. Al-
though nobody else had this problem, the
audio stage of my rig went into oscillation
and died when we hooked the leads across
the speaker. No, we didn't short anything

The IC-37A 220-MHz transceiver from ICOM.

WHAT DO YOU THINK?

Have you recently purchased a new product that has been reviewed in 737 If
you have, write and tell us what you think about it. 73 will publish your commants
so you can share them with other hams, as part of our continuing effort to bring
you the best in new product information and reviews. Send your thoughts 1o
Review Editor, 73: Amateur Radio’s Technical Journal, Peterborough NH 03458.
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out. My rig just didn't like test leads, that's
all.

One other aspect of receiver perfor-
mance worth noting is the ability to han-
die high-rf environments, such as in down-
town urban areas. The IC-37 seems to hold
its own In downtown Chicago, though
we're trying more testing.

Back on the transmit side there is more
good news. This rig is clean, clean, clean.
All of the IC-37s which were tested checked
out at B0 dB down for spurs and 75 dB
down for harmonics. White noise (checked
on my rig only) was down 65 dB from the
carrier output 50 kHz either side of the car-
rier. Yes, the rig could almost be used in
repeater service.

| said, "almost.” | found only two com-
plaints from users about the IC-37, and the
big one is heal. The case gets beastly hot
during transmit, sometimes too hot to
touch. Now | know that there have been no
fallures in any |C-37A to date which could
be traced to heat, so | know that ICOM
seems to have done their homework in the
thermal-design department. But I'm from
the school which says, “too hot to touch
is too hot.” and this still scares me a lot.
Two thoughts on this: First, both high and
low power are adjustable. Yes, the rig is
rated at 25 honest Watts and yes, it will
honastly put out those Watts. But if you're
a bit squeamish about heat like | am, you
may want to back down the high-power
output to, say, 18 or 20 Watts and ge! your-
self some insurance against heat fallure.
Second, it is mandatory to make sure that:
ajthe rig is well ventilated, and b)the
cover is buttoned-down tight on the rig if
you're going to transmit with it. ICOM has
designed the 37's mechanical structure
so that the entire case is a heat sink, and it
needs all of It.

While we're still in the gripe depart-
ment, there is a problem with the offset
system in the IC-3TA. The rig, as supplied,
Is programmed for an automatic
-~ 1.6-MHz offset in the repeat mode, un-
less you change it. So far, so good. How-
ever, if you wish to change to another off-
sel, you can only program offbeat offsets
in 100-kHz increments. The fact that you
can't do it in 10-kHz increments is a real



problem, and | would strongly suggest
that ICOM change the software in their
controller to allow 10-kHz-offset adjust-
ment increments. That's it on the com-
plaints.

The instruction manual is the typical
well-done ICOM book. What more can |
say? The schematic is clean and well laid-
out. All rig adjustments are well docu-
mented, and the text is very straight-
forward.

There Is, at this time, one option avail-
able with the rig, a speech synthesizer.
When this option is in place and the
speech button is pushed, the frequency
on the display (receive or transmit) is
spoken through the speaker by a synthe-
sized female voice. | am not sure | would
take this option, although it may be useful
Iin the car when | have to watch the road
and not the rig. However, for the sightless
ham, this is the only way to go. The $30
price is more than warth it.

The PL generator (standard) is right on
the money, frequency-wise, though as
mentioned earlier, it is a little on the low
side, deviation-wise. In the memory
modes, the correct PL is automatically
keyed in on those frequencies where you
need it. However, it only works in the du-
plex mode, not on simplex.

Other nice features include up/down
switches on the mike to help prevent auto
accidents when you're tuning the rig, two
vfos, and three modes of scanning: memo-
ry, band segment, or the entire band. | find
the scanning rate a little slow in the mem-
ory mode and would suggest that the
fast/slow scan switch (a DIP switch inside
the rig) be left on fast at all times. Other
nice touches: fuses on both the positive
and the negative supply leads. If some-
thing goes wrong in your car’'s electrical
system, you'll thank ICOM for their fore-
thought. The mobile mount is well de-
signed, rugged, and functional. And final-
ly. there is provision for an outboard bat-
tery for the memory in the power plug.

A lot more could be written about this
rig, and probably will be-in the months to
come, It would suffice to say, however,
that with everything taken into account,
the 1C-37A was well worth waiting for. It
may not be too farfetched to suggest that
this may be the next standard rig for 220
FM. The IC-37A is priced at about $450
(without synthesizer option).

For further information, contact /COM
America, Inc., 2112-116th Ave. NE, Belle-
vue WA 98004; (206)-454-8155. Reader Ser-
vice number 484,

Art Reis K3XI
New Lenox IL

NCG 7-21-50

If you didn't know to begin with, you
probably wouldn't be able to tell that this
little transceiver is a QRP rig. On-the-air
reports are very satisfying, with praise for
good audio and clean CW keying. The re-
celver compares very favorably with
others I've used, particularly with respect
to recovered audio. It's crystal clear and
plenty loud when you want it to be.

What I'm talking about is NCG's newest
import from Japan—a neat, small, three-
band quality package that sells for $445.
The 7-21-50 seems to fill a gap between
the full-house transceivers that cost an
arm and a leg and those which offer only
CW or a single band.

Iif you're wondering about coverage,
you get 300 kHz on 40 meters, 450 kHz on
15 meters, and 500 kHz on 6 meters!
That's right—six meters. As you may have
guessed, these three bands are permitted
in Japan for the Class-B (ten-Watt) group
of operators who build their skills (consid-
erable, at that) while using low power.

IC-37TA
Spec Measured
Power requirements 13.8 volts
high power 6.5 Amps 6.2 Amps
low power 3.0 Amps 2.4 Amps
receive 0.5 Amps
At output 25 Watts 23.5-255 Watts
(adjustable)
Rf output/input 50 Ohms
impadance
Recelver sensitivity 0.2 uVim, 0.2 uVMim,
12 dB Sinad 12 dB Sinad
Maximum frequency + 5 KkHz + 6 kHz
deviation
Spurious emissions 60 dB below carrier 65 dB, white noise
75 dB, harmonics
80 dB, others

Don't sneeze at ten Watts, however, be-
cause it's enocugh for worldwide commu-
nications under favorable band condi-
tions. In a little over an hour of part-time
operating, |'ve been able to work Arizona
on 15-meter phone, New Mexico on 15
CW, Kansas on 40 CW, and Virginia, South
Carolina, and Tennessee on 40 phone.
Nope, | haven't worked any six-meter sta-
tions yet, but | haven't heard any el
ther—in spite of considerable listening. Pe-
terborough, New Hampshire is not exactly
the hub of VHF activity these days, and
we're [ust far enough from Boston (with

lots of hills in between) to be unable to
pick up their local 6-meter activity. During
the time | have been listening on six, there
hasn't been any sporadic-E propagation,
either, There’s no doubt in my mind that
the results on six will be as favorable as
those on the other two bands as soon as
things “hotten up" a bit.

Circuit Features

The local-oscillator section uses a
phase-locked-loop system In which the
vio output is used as one input for the
phase comparator and a mixed-down vco

The NCG 7-21-50.

Size

9-3/4" x 4-3/8" x 11-3/14"

11 pounds

Frequency Range

40 meters—7.0-7.3 MHz

15 meters—21.0-21.45 MHz

6 meters—50.0-50.50 MHz

Mode

SSB—lower on 40-meter band, upper on
15- and 6-meter bands

CW—all bands

Stability

From one minute to sixty minutes after
swlitch-on, within =1 kHz. Thereafter,

within 100 Hz per thirty minutes
Power (Input/Output)

26 Watts PEP input

10 Watts PEP output

Power Supply

ac—120V, 60 Hz

dc—13.8 V = 10% (negative ground)
Antenna Impedance

50 Ohms, nominal unbalanced coax
Suppression

frequency)
Carrier—40 dB or more

SSB—50 dB or more (1.5-kHz modulating

NCG 7-21-50

Spurious—40 dB or more (40 and 15
metars), 60 dB or more (6 meters)
Receiver

Single conversion superheterodyne us-
ing & 9-MHz i-f on SSB and an
B.9993-MHz I|-f on CW

Sensitivity

Better than 0.25 microvolts for a 10-dB
SIN

Selectivity

S5B: —6dB 1.1 kHz, —60dB =3 kHz
maximum

CW: —6dB 200 Hz, —60dB =3 kHz
maximum

Image Ratio

Greater than 60 dB

I-f Rejection

60 dB or greater

Other Spurious

70 dB or greater

Delta F (Incremental Tuning) Range
+15kHz

Audio Output Power

Internal speaker—0.5 W at 10% distor-
tion at 8 Ohms nominal

External speaker—1.5 W at 10% distor-
tion at 8 Ohms nominal

signal is used for the other input. With this
arrangement, the vco output can be used
as is for the local-oscillator signal. This re-
duces internal beat noise during recep-
tion and minimizes production of spuri-
ous. signals during transmission. The
phase-comparator frequency is in the
700-kHz range, which tends to reduce ad-
erse S/N-ratio effects sometimes found
with normal PLL systems. The transceiv-
er's frequency stability is exactly the
same as that of the vfo, which can be quite
good through the use of temperature com-
pensation and the fact that it is a low fre-
quency (in the 3-MHz range) to begin with.

In the receiver section, switching be-
tween lower sideband and upper side-
band is automatically accomplished
when the bandswitch is changed, ensur-
ing that the proper sideband is always in
use no matter which band is in use. A
9-MHz monolithic filter removes un-
wanted nearby signals from the i-f fre-
quency, which is then amplified and prod-
uct detected in the usual manner by the
3-stage i-f amplifier. For S5B, the detected
af signal |s sent to the audio amplifier, but
for CW, it first passes through an op-amp
active filter for improved selectivity.

The noise blanker employs an IC to am-
plify mixer output noise, which is then rec-
tified and dc amplified before being ap-
plied to the i-f onfoff gating circuit.

The transmitter uses the filter-type SSB
generation scheme, with an i-f frequency
of 9 MHz, in a single-conversion circuit.
Voice signals are amplified by low-noise
transistors and presented to a balanced-
modulator IC, which produces a DSB sig-
nal without a carrier. The DSB signal
passes through a monolithic filter which
removes the carrier, resulting in the de-
sired SSB signal. The desired SSB signal
is amplified by i-f amplifier and then fre-
quency converted by a double-balanced
mixer to the desired output frequency. An
LC bandpass filter removes spurious
signals from the mixer's rf output signal,
which is then amplified to the 10-W output
level by a 7-50-MHz wideband amplifier.
The wideband amplifier features a push-
pull configuration in all three stages
(preamplification, driver, and final
amplifier), reducing distortion and cancel-
ling even harmonics. The amplified 10-W
signal then passes through low-pass fil-
ters for each band to remove harmonic
components, and is then presented to the
rf output connector. A portion of the drive
power is rectified in a negative-feedback
circuit and presented to the input gate of
the FET i-f amplifier, reducing its gain and
causing the ALC indicator's LED to light.

It is recommended that the antenna
vswr not exceed 1.5:1 without the use of
an antenna tuner. It is also suggested that
continuous CW output be limited to no
more than 3 minutes. For RTTY or SSTV
use, the microphone gain control should
be turned down to reduce the rf output to
about 50% or less of the rated output (to
avoid excessive heat and damage to the fi-
nal solid-state power amplifiers). The op-
erator is cautioned never to change the
bandswitch while transmitting or operate
the transmitter without an antenna con-
nected to the output terminal—otherwise
the power-amplifier transistor will be
damaged.

Conclusion

The first (very slight) reservation | have
about this neat little rig is the fact that on-
ly the “normal” sideband is provided for
each band, which effectively prevents one
from receiving or transmitting on the “op-
posite" sideband. This is something that |
rarely do, anyway, so the loss |s negligible
with regard to my operating habits. The
other reservation | have is about the ultra-
fast tuning. By that | mean the large
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frequency excursion with each rotation of
the tuning dial. Fortunately, the dial is
fairly firm, and a careful touch can be de-
veloped to tune in a station without too
much trouble, Also, the built-in fine-tuning
arrangement, using the “delta F" con-
trols, simplifies matters greatly. If you
tend to be a frequency hopper, you will
like the fast tuning which permits you to
jump from low to high end of any band in a
few quick turns of the knob.

Otherwise, | can't really fault any as-
pect of this little rig...not even the
10-Watt output. It would be very easy to
provide a nice solid-state external linear
amplifier that could give the output of a
more usual station transceiver. For the
low price you pay compared to other rigs,
you won't be getting all of the bells and
whistles, but you will be getting a really
good CW filter, good audio reports, and a
go-anywhere transceiver suitable for por-
table/mobile QRP operation on either 12
volts dc or 110 volls ac. You don’t have to
buy any kind of external power supply and
you don't have to buy a microphone. You
will need only a key of your favorite type

and an antenna. Portability, simplicity,
digital frequency readout, light weight,
small size, a built-in speaker, and many
other things you'll like are standard equip-
ment with the NCG 7-21-50. Of course, you
didn't expect big-rig performance, and |
won't kid you into thinking that you'll get
it every time. . . but you will be happily sur-
prised at the reports you do get, and even
happier with the price.

For complete details, contact NCG, PO
Box 2331, Anaheim CA 92804, Reader Ser-
vice number 487.

Jim Gray W1XU
73 Staff

BELDEN 8913 COAX

Ordinarily, the introduction of a new
type of ceoaxial cable would not merit a
write-up in an amateur-radio journal. How-
ever, Belden's new type 9913 RG-B/U cable
is such a radical departure from previous
RG-8/U-type cables that it does indeed
merit such attention—not only from its in-

ATELLITES

USING THE AO-10 APOGEE PREDICTIONS

Apogee predictions for the month of December 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-05CAR

10 AFPOGEE

PREDICTIONGS

DECEMBER 1984

WASH EANSAS CALIF

ORBIT DAY TIME AZ EL AZ EL AZ LEL
1434 1 0200 263 20 249 34 218 54
1436 2z 0100 256 30 240 44 197 60
1438 3 0000 247 40 226 53 Efl B
1440 4 0000 240 42 215 50 160 58
1442 4 2300 227 50 95 355 139 54
1444 = 2200 209 38 170 60 122 47
1446 6 2200 v N 160 56 119 41
1448 i 2100 Iy L3952 108 33
1450 8 2000 14 357 123 46 98 24
1452 9 2000 143 51 120 40 97 18
1454 10 1900 126 45 108 32 89 10
1456 11 1800 L3 38 i s s B
1458 12 1800 111 32 97 17

1459 13 0500 Z213 8
1460 i 1700 TOE. X3 59 9

1461 14 0400 267 18
1462 14 1600 AR B 81 1

1463 L% 0400 262 20
1464 15 1500 853 6

1465 16 0300 272 8 254 31
l4bb 16 1500 83 1

1467 17 0200 277 & 266 18 246 40
1469 18 0200 272 ¥ 260 21 238 472
1471 19 0100 266 16 253 31 224 51
1473 20 Qoo 258 26 243 40 206 58
1475 21 0000 252 28 235 42 194 57
1477 21 2300 243 38 2232 50 170 58
1479 24 2200 232 47 203 57 147 56
1481 23 2100 b 5 179 60 128 50
1483 24 2100 L 20 I B2 ) 124 44
1485 23 2000 18z, 8 146 54 112 36
1487 26 1900 158 58 129 48 102 27
1489 27 1900 Sty o3 125 42 100 21
1491 28 1800 132 48 IEd 35 Oz 13
1493 29 1700 118" &l 102 26 84 4
1495 30 1700 FRoS 33 101 20 83 0O
1497 g 1600 107 30 96 18
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tended market, the new 800-MHz cellular-
radio service, but from amateur VHF/UHF
anthusiasts as well.

What makes 9913 different from other
conventional RG-8/U coaxial cables is its
construction: Belden uses a single, solid
#10 copper wire for the center conductor,
then encases it in a polyfoam-type dielec-
tric. The difference is that only a small,
spiral-shaped portion of the dielectric ac-
tually rests against the center conductor.
The balance of the diglectric immediately
surrounding the center conductor is—you
guessed it—air, And air makes an excel-
lent dielectric at VHF/UHF frequencies,
which would indicate good low-loss per-
formance from 50 MHz through 1000 MHz.

The shield is clever, too: A thin film of
solid aluminum foll is durabonded to the
dielectric to provide 100% shield cover-
age. Wound around this is about
60%-coverage tinned wire to facilitate sol-
der connections. The final cover is the
black UV-resistant poly jacket. All this in a
cable that has the same outside dimen-
sions as conventlonal RG-8/U cables! The
best description of 9913 would be a cross
between hardline and CATV-type RG-59/U
coaxial cable.

As might be expected, 9913 is not a tru-
ly flexible line. It could best be described
as semi-rigid coaxial cable, as opposed to
rigid-aluminum or corrugated-jacket ca-
ble. Yet, the minimum bend radius is spec-
ified at 8 inches. Try that with a piece of
12" hardline sometime! 9913 will fit all
standard coax fittings for RG-8/U cables,
such as UHF and N connectors (requiring
some modifications on the latter).

Tests were performed by the members
of SCORE (Society of Contest Operators
and Radio Experimenters) to determine
the actual loss an average amateur might
see in normal use. Tests were made using
nothing more than high-power rf sources
on each band and two Bird Mode| 43 watt-
meters at each end. Additlonally, a Bird
Termaline coaxial resistor was connected
at the end to present a constant 50-Ohm
impedance to the source through 1 GHz.
We swept an entire 1000-foot put-up on
every band except 1296 MHz, where the
unavailability of high-power equipment re-
sulted in our testing only a 100-foot piece
of cable. All tests were done using type-N
connectors throughout.

Results are shown in Fig. 1, and they
are very good indeed. 9913 holds its own
against most conventional transmission
lines through about 30 MHz (including Bel-
den’s other non-standard RG-8/U, type
8214), but there is a dramatic difference
above this frequency. Consider that most
conventional RG-8/U cables have over 2.5
dB loss at 144 MHz, while 9913 comes in
almost 1 full dB lower. Not only that, a fig-
ure of 2.7 dB per 100 feet at 432 MHz for a
soft transmission line such as RG-8/U is
outstanding. Most other cables will exhib-
it a loss anywhere from 3.5-5 dB at this
frequency!

Clearly, this cable was designed with
the B00-MHz cellular user in mind. The
lucky hams who have been able to obtain
lengths of 9913 (the factory has it con-
stantly back-ordered) have put it to a myri-
ad of uses. Several are even using it as
feedlines for antennas at up to 1296 MHz.
Two amateurs in Florida are claiming a
QRP DX record on 1296 MHz using 350 mi-
crowatts through about 100 feet of 8913 to
loop yagis. The distance worked was over
320 miles! Some simple math will tell you
that only about half the power made it to
the antenna—a pretty impressive record,
in any event. Try that with conventional
RG-8 and the loss will be about 8-10 dB
per 100 feet.

Here at KT2B | use 9913 for 65-foot-long
transmission lines at 144 MHz and for pig-
tails on 432 and 1296 from 1/2" hardline.

The loss at 144 MHz compares favorably
with 1/2" hardline and the loss at 1296 is
anly about 2 dB worse than Prodelin 1/2"
Spir-O-Line cable, which uses a similar
spiral dielectric. 9913 works exceptionally
well at HF as a high-power coaxial line.
The large center conductor can handle
many Amps of rf current and the dielectric
will not break down as easily as regular
RG-8/U. Our group, SCORE, is currently
testing 9913 for use as coaxial-balun ma-
terial on 20- and 15-meter beams.

Now—about using coaxial connectors.
If you prefer PL-259/UHF-type connectors,
you will find the installation the same as
with regular RG-8/U cable. The #10 center
conductor makes a snug fit into the center
pin. The braid, however, is somewhat
tricky to secure. | suggest tinning the
braid lightly with a soldering iron of no
more than 40 Watts rating. Do not use a
100/150-Watt gun, as you run a risk of
melting or distorting the dielectric! This
will ruin the performance of the cable and
likely cause a severe impedance bump at
the joint. If you lightly tin the braid, then it
will be easy to solder through the solder
holes on the plug and finish the connec-
tion. Again, use a low-wattage iron. Don't
try to remove the aluminum foil from the
center dielectric when you pull the braid
back either. At 50 MHz, 144 MHz, and 220
MHz, it is a very good idea to use PL-259s
with a Teflon™ dielectric. Amphenol
makes these and several radio distribu-
tors sell them for about $2.00 each.

Type-N connectors are another story.
Since this is a relatively new cable, it'll
take some time before the major connec-
tor manufacturers come out with a 50-
Ohm type-N plug that will accommaodate the
#10 center conductor. Until then, you'll
have to do as | did and file down the center
pin until it is about #12 in diameter. It is
frustrating, but the results are worth it.
Additionally, you should try to use con-
nectors that employ both a front-washer
contact (between the braid and shell) and
a back washer (between the rear nut and
rear rubber gasket). Otherwise, you are
likely to pull the connector off the first
time you twist it! 9913 depends on its foil
for shielding and the braid is not substan-
tial, so a friction fit with conventional
type-N connectors may be undependable.
Kings Mfg. Co. makes a line of type-N con-
nectors that employ both back and front
washers and | recommend these highly.
Failing that, you can use regular type-N
connectors if you install a front washer
yourself. Without it, you'll have a loose
connection!

In summary, Belden 9913 makes an ex-
cellent all-purpose flexible line with some
of the characteristics of hardline. It is an
outstanding performer at VHF and UHF,
and is the answer for those using crank-up
towers with VHF/UHF arrays on them.
9913 is available through dealers for
about 43¢-48¢ per foot, in 100-foot
lengths.

For more Iinformation, write Belden
Corp., Elec. Div., Dept. G, PO Box 1980,
Richmond IN 47374. Reader Service num-
ber 486.

Peter Putman KT2B
Maorris Plains NJ

Frequency Loss in

in MHz dBMO0 ft
28.0 0.8
50.0 1.0
144.0 16
2200 20
432.0 27
1296.0 5.l

Fig. 1. Loss figures for Belden 9913 coax-
ial cable, as determined experimentally.



AMATEURTELEVISION

KPAS1WATT70CMAT UTRANSMI ITERBOARD
® APPLICATIONS: Cordless portable TV camera for races & other public service
events, remote VUH. etc. Hemote control of B/C airplanes or robots. Show home
video tapes. computer programs, repeat Sol1V 1o local ATVers. DX depends on 3
antennas ang terrain typ 1 1o A0 miles = _’
®* FULL COLOR VIDEO & SOUND on one small 3.25x4" board . = o v
W B Lo Wil il SesESh ek
® RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery
® TUNED WITH ONE CRYSTAL on 426.25 4340, or 439,25 mHz. e
& 2 AUDIO INPUTS for a low £ dynamic and line level audio input found in most
portable color cameras, VCRs, or home compulers
¢ APPLICATION NOTES & schematic supplied lor typical external connections - .
packaging, and system operation ORB'T IS thE Offl(:!al JOU Fﬂal fOf' the
® PRICE ONLY 5159 delivered via UPS surface in tThe USA. Technician class

Radio Amateur Satellite Corporation.

amateur hcensa or higher required 1or purchase and operation

WHAT IS HEDUIHED FOR A COMPLETE OPERATING S‘I’ETEH" A TV set wit

VC-2 or TVC-4 420-450 mHz t0o channel 3 downconverier. 70 ntenna. and cCoOaxX
~able 1o recewe. Package up the KPAS, add 12 10 14 vdc 1'-'---I-! a and any "‘,'
—amera. VCR. or computer with a composite video outpul Simple. eh? FOr d SAMPLE COP ' D|EBSE
CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on at Send 2 to
- -
downconveriers. antennas. cameras, elc. or who 1S on in your area
TERMS: Visa Mastercard or cash only UPS COD by telephone or mail Telephone
ders & postal MO usuafly shipped within 2 days. all other checks must clear before
Sguipiment sosd onby 1 iCensed amateurs artied n HHA

s f e
chipmeant. Transmitlmg

(AMSAT), P.O. Box 27, Washington, DC
20047.

Ibook. Calll, o E--"-:‘:.' SSies o
(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WE60ORG Maryann WBGYSS

2522 Paxson Lane
Arcadia CA 91006

NCG Co0O. \cw-rechnoLocy HIGH-QUALITY

AFFORDABLE TRANSCEIVERS FOR ALL. WINNERS IN COMPARISON HANDS DOWN!

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBILE

10/160 M

HF TRANSCEIVER

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

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

$849.50

40, 15SANDB6METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUILT IN POWER SUPPLY CW-N 200
Hz OR USB, 2.50239 ANTENNA CON-
NECTORS, HAND MIC, BUILT IN TVI
FILTER LITTLE TO NO TV INTER-
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS.

$445.50

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL, 2 WATTSOR 10WATTS OUT
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY, HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET, RIT OR
FINE TUNE TX&RX. +4KHz, 21 TO
21.450 MHz SIGNAL TO NOISE MORE
THAN 10d8 DOWN.

$249.50

90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER

FLda WE HAVE 1.2 GHz BASE/REPEATER & MOBILE ANTENNAS |
NOTE: PRICES AND SPECIFICATIONS SUBJECT TO

1275 N. Grove Street, Anaheim, CA 92806 (714) 630-4541 CHANGE WITHOUT NOTICE OR OBLIGATION
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PECIAL EVENTS

Listings in this column are provided free of
charge on a space-avallable basis. The fol-
lowing information should be included in
every announcement: sponsor, event, dafle,
hme, place, cily, slate, agmission charge (il
any), features, talk-in frequencies, and the
name of whom to contact for further informa-
tion. Announcemenits musl bé received by T2
Magazine by the lirst of the manth, two
manths prior 1o the month in winch the event
takes place. Mail to Editorial Offices, 73 Mag-
azine, Pine St Peterborough NH 03458

BULLHEAD CITY AZ
NOV-DEC

Bullhead City, Arizona and the Western
Arizona Radio Club will join forces 1o cele-
brate an historc occasion. Bullhead City
a well estabiished community on the Col-
orado River, became incorporated in lale
August and is now the newest city in the
state of Arizona. In honor of this occasion
during the months ol November and De-
cember, any staltion working a member ol
the Western Arizona Radio Club will be of
fered an atiractive certificate. All amateur

pands will be operated, including 2 me-
ters. A QSL and an SASE (6.5 x 9") will
be reguired (include two extra 20-cent
stamps for a bonus information package)
Address your request to WARC, PO Box
416, Bullhead City AZ B6430.

FARIBAULT MN
DEC 1

The annual Handi-Ham Winter Hamfest
will be held on Saturday, December 1,
18984, at the Eagles Club in Faribault MN
Registration wiil begin at 9:00 am. There
will be a Handi-Ham egquipment auction, a
program, and dinner at noon. Talk-in on
19/.79. For more information, contact Don
Franz WOFIT, 1114 Frank Avenue, Alber
Lea MN 58007.

SANTA CLAUS IN
DEC 1-2

The Pike County Amateur Radio Club of
Winslow IN will operate station WO9CZH
beginning at 1700Z December 1, 1984, un-
til 1700Z, December 2, 1984. The approxi-

mate frequencies will be 3.925, 7.265,
14,2656, and 21.395 phone, 7.133 CW, and
146 52 FM. A special QSL/Xmas card post-
marked from the Santa Claus Post Office
will be sent upon recelpt of an SASE to
WECZH, AR 1, Box 311, Winslow IN 47598.

EVERGLADES NATIONAL PARK
DEC 1-2

The Everglades ARC will operate spe-
clal-event station W45Vl on December 1
and 2, 1984, to commemorate the 37th an-
niversary of the dedication of the Ever-
pglades National Park. W4SVI| will operate
from Flamingo on the southern tip of Flos-
ida between 1300Z and 23002 both days
Frequencies: lower edge of the 10-to-40-
meter General phone bands as well as
146.52 FM. Certiticate for large SASE to
Everglades ARC, 14511 SW 287 Streset, Lei-
sure City FL 33033. Enclose your QSL card
for display at the Miamli Hamboree in
February

BETHLEHEM PA
DEC 21-23

The Delaware-Lehigh Amateur Radio
Club (W30K) in conjunction with the
Christmas City, Bethlehem PA, will
operale December 21-23, 1984, from
1500Z to 0200Z, on frequencies 3990 kHz
7299 kHz, 14225 kHz, 21325 kHz, and
28,525 kHz. For a certificate of contact,

send a large SASE to DLARC WAOK,

Greystone Bullding, Gracedale, Nazareth
PA 18064.

SOUTH BEND IN
JAN 6

A hamfest swap and shop will be held
on Sunday, January 6, 1985, at the Century
Center, downtown on US 33 Oneway
North between the St. Joseph Bank Build-
ing and the river, South Bend IN. Open
tables are $1.00 per foot in a carpeted hall-
acre roomm. The Industrial History Museum
is in the same building. Four-lane high-
ways lead to the site from all directions
Talk-in on 52/52, 99/39, .93/.33, .78/.18,
6909, and 14529, For more information
contact Wayne Werts K9IXU, 1889 River-
side Drive, South Bend IN 46616, or phone
(219)-233-3507

WEST ALLIS WI
JAN 12

The West Allis Radio Amateur Club will
sponsor the “Original™ Annual Midwinter
Swapfest on Saturday. January 12, 1985,
beginning at 8:00 am, at the Waukesha
County Expo Center Forum (take |94 1o
Co. F, south to FT, west to Expo). Admis
son is $2.00 in advance and $3.00 at the
door. Four-foot tables are $3.00 in ad-
vance (December 315l deadline) and $4.00
al the door. Food will be avallable. For

RTTY ..

TU-470 Full Featured

RTTY FACTORY. ..
INVENTORY REDUCTION SALE

TRS80* RTTYICW

RTTY/CW Terminal Unit e DM-170 » TU-170 » TU-170A » TU-1200 * ROM-116 m==smy ~TRADEMARK

Call For Special Prices e TU-470 = All Reduced For Big Savings * RTTY/ICW S as|  OF TANDY CORP

1-800-HAM-RTTY Call Today 1-800-HAMRTTY FLESHER CORP. » P.0. BOX 976 = TOPEKA. KS
FLESHER CORP. « P.0. BOX 976 » TOPEKA KS. FLESHER CORP. = P.0. BOX 976 » TOPEKA, KS. 1-800-HAM-RTTY 307

“ RTTY TODAY

MODERN GUIDE TO AMATEUR RADIOTELETYPE

coaxial R. F.
antenna switches

"ATTY TODAY"—the only up-to-date
handbook on HTTY available, covering all
phases of radio-teletype. Answers many
questions asked about amateur RTTY. Ex-
tensive sections fully cover the home
computer for BATTY use.

Authored by Dave Ingram, K4TWJ, a
noted authority on RTTY. Written in a
clear concise manner, all material is new
and up to date and covers the most recently
developed ATTY equipment and systems.
ATTY TODAY is fully illustrated with
pholos, diagrams, RTTY station sel-ups
and equipment. The latest information on
the new generation RTTY. Just published.

“ATTY TODAY"—Table of Contents

- Single Pole, 3 Position.

- Desk or wall mount
All unused positions grounded
# 503 -UHFconnectors/ $27.25"
# 506 - BNC connectors/ $36.50°

2 Pole, 2 Position, bypasses
linears, reflectometers, antenna

Chap. 1 The Exciting World of Amateur tuners, etc
RTTY #594 - UHF connect :
Chap. 2 Operating Parameters and 2 AFG IRy $34'25
Concepts of ATTY
Chap.3 Straight Talk on Home Com- Single Pole, 5 Position, all unused
. puters and RTTY positions grounded
hap.4 HTTY Systems for Home Com- .
s #505 - UHF connectors / $32.00
JUST RELEASED Chap.5 RTTY Converters You Can #597 - BNC connectors/ $46.50°
Build
PLUS $1.75 Chap.6 Dedicated RTTY Terminals and * ShiDpi and handii for an
95 Shipping and Systems Itﬂrapﬂr{;?j 52 each ng Y
- Handling Chap.7 New Minl-ATTY Systems
Chap.8 Fascinating RTTY Qutside the
Amateur Bands Press—Military ALl OUR PRODUCTS MADE IN USA
- 1?’9 -—WEEH"IE:', EIC.
Chap. 9 Fregquency List of Commercial mn & mmn

UNIVERSAL ELECTRONICS, INC.
4555 Groves Rd., Suite 3
Columbus, Ohio 43232
Tel. No. (614) B66-4605
dealer inquiries invited

Press Services

Chap. 10 Secrecy and Other Codes
Used in Radicteletype

Chap. 11 Tables of Abbreviations Used
in ATTY
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tickets, send an SASE to WARAC Swap-
fest, PO Box 1072, Milwaukee WI 53201

RICHMOND VA
JAN 13

The Richmond Amateur Telecommuni-
cations Society will sponsor the eighth
annual Richmond Frostfest on Sunday,
January 13, 1985, from B:30 am to 3:30 pm,
al the Virginia State Fairgrounds. General
admission is $4.00. Flea-markel spaces
are $3.00 without a table and $7.00 with an
8-lcot table. Booths with side curtains
and backdrops are available to dealers
and exhibitors and the bullding will be
open Saturday afternocon for setup (there
will be armed security at all times). The en-
tire show will be indoors with no outside

tailgating. The deadline for booths is De-
cember 30, 1984, and for the flea market
January 10, 1985. For more information,
write Richmond Frostfest, PO Box 1070,
Richmond VA 23208, or call Bill Scruggs
N4DDM at {804)272-8206

SOUTHFIELD MI
JAN 20

The Southfield High School Amateur
Radio Club will sponsor its 20th annual
Swap and Shop on January 20, 1985, from
8:00 am to 300 pm, at Southfield High
School, 24675 Lahser, Southfield M|, Ad-
mission is $2.50. Two 8-fool reserved
tables are $20.00 and each addtional re-
served table is £10.00 (paid in advance),

Tables will be avallable at the door. Doors
will open al 6:00 am lor exhibitors. There
will be plenty of parking and food. All prot-
its go toward electronics schoiarships
and to support the activities of the South-
field High School Amateur Radio Ciub.

For more information, advance tickeis
andlor reservations, write Mr. Robert

Younker, Southfield High School, 24675
Lahser, Southfield M| 48034, Indicate with
your reservation whether you will nead
wall space and/or electrical outlets. All
table reservations will be confirmed.

YONKERS NY
JAN 27

The Yonkers Amaleur Radio Club will

sponsor the Yonkers Electronics Auction
on Sunday, January 27, 1985, from 9:00 am
1o 300 pm, at Lemko Hall, 556 Yonkers
Avenue, Yonkers NY. Admission for buy-
ers and sellers is $3.00 each; children
under B will be admitted free. New and used
equipment will be auctioned and can be
inspected from 9:00 am to 10:00 am. There
will be plenty of seals and parking and the
auction will start at 10:00 am sharp. Unlim-
ited free coffee will be available all day.
The club will charge a 10% commission
on the first $100 and 5% on the remainder
on successful sales only. Talk-in on
146.265T7/146.865R, 440,150T/445.150R,
and .52 direct. For more Information, write
YARC, 53 Hayward Street, Yonkers NY
10704, or phone {(914)-969-1053.

MATCH MOST ANTENNA-FEEDLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles, inverted vees, beams quads,
verticals, mobile wihips. random wire, etc. that are fed by
coax, balanced line or single wire
MAXIMUM POWER: 300 watts RF
INPUTS (selectable from front panel):

3-coax; 1-direct, 2-direct or thru tuner

1-balanced line (4:1 balun inc.) or single wire
IN-LINE CALIBRATED WATTMETER INCLUDED

| ALSO IN STOCK
e KITS: for HF, VHF, UHF & Test Equipment

COMPONENTS: Toroids, Rods & Beads, Resistors,
Inductors, Capacitors, Antenna Components & Wire

1984-85 CATALOG 50¢ w

Box 4115, Greenville, NH 03048
(603) 878-1033, lelex BBTEI7

The Best Place
To Find
New & Used
Electronic
Equipment
Buy-Sell-Trade
Our 5th Year

NUTS & vOLTs

M A G A Z
POBOX IIII-G» FLACEHTIA CA 915?»3
714-632-7721 w137
JOIN 1000s OF READERS NATIONWIDE
U.S.A. SUBSCRIPTIONS (MONTHLY)
| Yr-$15.00 Ist Class; $10.00 3rd Class

LIFETIME - $35.00 - 3rd Class Mail Only
—_—

s With Free Classified Ad

ANTENNA TUNER
Viewstar — Mod. VS300A

and Tested
Plus 33.00 Stwppsng & Handiing

~ 454

NEW PRODUCT DENTRON QRV-1
8 8 88 TUBES BOUGHT, SOLD AN ca
"“’ "“T SAVE $$$—HIGH $$$ FOR YOUR TUB
—— DENTRON Call Toll Free 800-221-0860
. :j_ i+l arv-1 Tubes
| " TRANSCEIVER SADOE %t bR SHS00  TIB0.G:- i $10.00
SB00L vz aisen BSOD TIIBA ¢ i 27.50
SPECIFICATIONS QRV-1 DO L s Tl BOO0 BI22: . ....c:ceini 110.00
All Solid state construction 42508 . .....:. 5500 B156......0c00 000 12.50
Four-place digital displa T2 s s (AT 5500 B8643............. 82.50
No tum : SETRC LA L o e 12.00 SRR s o o 26.50
Full break-in CW BN oo Ty s e ks 2000 B8BTS s 175.00
Intm' nd]'ust cw sm 'o,lum 61468 ............ ?-0{} 88?4 ............ 195 UU'
R e e il e R AR UBRTE 495.00
5 watts power output CW BBB3B . i ot Bi?s dBQDtB ............. 12.50
emiconauctors
Battery operation possible due to low current MRF 245/SD1416.$30.00 MRF644 ....... $23.95
consumption MRF 454......... 1495 'SD1088 .......... 19.95
Transmitter 5p‘|.||"|ﬂl.|5 emissions all down 40 DB MRBF 455. . . .. . 1095 2N3055 .......... 95.00
Direct conversion receiver ONG0B4 . ......... 12.50
CW namow and wide positions for receive RF Connectors

Receiver sensitivity: 0.5 uV 10dbsn/N PLIOBA . o e 10/$495 M358.......... 2.50 ea.
IDEAL AS A BEGINNER'S RIG/WON'T BUST YOUR o B R 10/895 M359....... ... 1.75 ea.

POCKET BOOK! UGI7TSIT8, ..o 10/1.60 Type “N" Twist on
UG255/u...... 250 ea. (RGSBM)....... $4.75 ea.

DENTRON UG273Mu. ... .. .2.25 ea. Minimum Order $25.00
Allow $3.00 min. for UPS charges
Div. of Collco Electronics, Inc.
223 North Michigan Avenue - P. O. Box #848 COMMUNICATIONS, Inc.
Edgerton, Ohio 43517 - 2115 Avenue X Brooklyn, NY 11235
419-298-2346 SERAVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300
Out Of State Call Toll FREE 1-800-922-6898 287 Call CECQ For Your C f.'_, TV Security And Color Production Requirements
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individual (non-commercial) . .
Commercial

ARTER "N’ BUY

.o« . . 156 per word

Prepaymen! by check or money order is required with your ad. No discounts or
comimissions are available. Please make your payment to 73. Rates for multiple

insertions are available on request.

ADVERTISING COPY

Advertising must pertain to amateur radio products or services. No special
layouts or positions are possible. All advertising copy must be submitted type-
written (double-spaced) and musl inciude full name and address. Copy limited to
100 words, maximum. Count only words in tex!l. 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-
tion in the next available issue. 73 reserves the right to reject any copy deemed

unsuitable.

MATERIALS
Send to Advertising Department, 73, EiIm Streel, Peterborough NH 03458,

MOBILE IGNITION SHIELDING. Free litera-
ture. Estes Engineering, 930 Marina Drive,

Fort Angeles WA 88362, BNB0O0&

WANTED: Cash paid for used speed radar
aguipment. Wrile or call: Brian R. Est
man, PO Box 8141, Northfieid IL
(312)-251-8901. BNBO30D

MILITARY TECHNICAL MANUALS for old
and obsolele equipment. 60-page catalog,
$3.00. Military Technical Manual Service,
2266 Senasac Ave.. Long Beach CA 90815,
BNBO45

MAGICOM RF SPEECH PROCESSORS—
Add 6 dB ol average output with genuine rf
clipping in your transmitter's i stage
Custom engineered for Kenwood TS-120,
T5-130, TS-430, TS520, TS-530, TS-820;
Drake T-4X, TR-7; Yaesu FT-102. Excellent
speech quality, simple installation, al-
fordable prices! SASE for data and cosli,
Magicom, PO Box 6552A, Bellevue WA
98007, BNB1O1

REPAIR, alignment, calibration. Colling
written estimates, $25; non-Collins, $50.
KIMAN, (207)-485-2215. BNB117

IMRA—International Mission Radio Asso-
ciation helps missionaries by supplying
equipment and running a net for them daily
excepl Sunday, 14.280 MHz, 1900-2000
GMT. Br. Bernard Frey, 1 Pryer Manor Rd.,
Larchmont NY 10538. BNB123

ELECTRON TUBES: Receiving, transmit-
ting, microwave...all types available.

\1368. BNB150

Large stock, Mext-day delivery in most
cases. Daily Electronics, 14126 Willow
Lane, Westminster CA 92683; (714)-804-

HAM-SWL SOCIETY for unity o
thought & learning. Open to all. Many top-
ics, awards, free ad space in periodical,
society net, museum participation. Shack
pics & USLs welcome. Writers needed.
SASE for info to RCSW, 32 Applegale,
Bennington VT 05201. BNB197

CHESS PLAYERS—Radiochess sched-
ules, matches, toumnaments. Detalls. K2VJ,

COMMODORE 64 OWNERS: Now a custom
CW cartridge with your name and call.
Send and receive up to 30 wpm with split-
screen display. Completie with instruc-
tions and schematics for home-brew inter-
tace only $38.95. Custom CW 2.0 from ALC
Electronics, 718 W. Coral Ave., Ridgecrest
CA 93555, (619)-375-7203. BNB208

CX7 REPAIRS. Mark Mandelkern, 2315

Derby St., Berkeley CA 94705; (415)-549-
9210. BNB213

SCHEMATICS: Radio receivers 1820s/60s.
Send name, brand, model no., SASE. Scara-
mella, PO Box 1, Woonsocket RI 02895
0001. BNB214

HAM RADIO REPAIR, tube through solid
stale. Robert Hall Electronics, PO Box
8363, San Francisco CA 94128; (408)-729-
8200. 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. 89 for one year (24 issues).
POB 356, Wheaton IL 60189. BNB220

DX HEADING MAPS for Baston, NYC, Phila.,
Baltimore, Detroit, Atianta, Chicago, New
Orleans, Saint Louis, Dallas, LA, 11x 17
$1.75 pp. 22 x 34 $5.95 pp. Specity city. Bill
Massey W2HOJ, PO Box 397, Halnespon
MNJ 0B036. BNB221

KEYER/CODE-TRAINER CHIP. One-eve-
ning project. Great project for beginners,
clubs, or anyone who needs a good, low-
cost iambic keyer or code trainer. $15
each pp. VisaiMastercard accepted.
Micro Digital Technology, PO Box 1139,
Mesa AZ 85201, (602)-897-2534. BNB224

GREAT CIRCLE BEARINGS —stop guess-
ing. Send us your QTH or your latitude and
longitude and get a personal accurale
computer printout of headings and mile-
age from your own QTH to over 500 cities
and countries throughout the US and the
worid, $3.95. APCA Systems, PO Box 978,
Arbuckle CA 95912, BNB233

OLD ANTENNA and radio books wanted.
The older the better. Clem KRBA, 26530
Parkside Drive, Hayward CA 94542; (415}
886-1205. BNB23&

HERE'S OPPORTUNITY . . _securily alarm
business booming. Easily learned. Tre-
mendous employment/business oppor-
tunities. For Pete's sake. . . get in now. in-
sider's information $2.00. Security Elec-
tronics International, PO Box 1456-JW,
Grand Rapids MI 49501. BNB237

TEN-TEC SPECIALS, latest production,
sealed factory-boxed 560 Corsair $885.00,
260 p/s $179.00, 263 vio $179.00, 250-Hz,
500-Hz, 1.8-kHz filters each $55.00, 579
Century 22 $349.00, 979 p/s $82.00, 525D
Argosy digital $519.00 225 p/s $120.00, 214
microphone $42.00, 228 antenna tuner
$89.00, 229 antenna tuner 2 kW $239.00,
2510 satellite station mode B, SSB/ICW
$438.00, 2591 2-meter FM hand-held, dig:
Ital $285.00, 2700 speaker/mike $36.00. We
pay shipping UPS; Visa, MC, or check. For
your Ten-Tec needs write or phone Bill
Slep, Slep Electronics Co., Highway 441,
Otto NC 2B763; (704)524-7519. BNB238

DIGITAL AUTOMATIC DISPLAYS for FT-
101s, TS-520s, Collins, Drake, Heath,
Swan, and others. Six %% " red LED digits
in a 5" wide by 1% " high and 9" deep
metal cabinet. For FT-101s our model
DAD-BY plugs into the EXT VFO jack by in-

VOICE OPERATED SQUELCH

transceivers.

» Fits inside most HF-SSB transceivers.

« Hequires human voice to activate.

* Ignores static, noise and heterodynes.

« On/off switch only—no adjustments!

« Connects to audio leads and 9/12 VDC.

« Fully assembled and tested $99.95.

« Complete with comprehensive manual.

* Used worldwide in commercial and military

—

%’U‘“: (= COMMUNICATIONS, 5479 Jetport, Tampa, FL 33614 » (813) 885-3996
-~
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stalling two new pieces of coax—no holes
to drill! Our DAD-BK for the TS-520 is a
functional replacement lor the Kenwood
DG-5 in a smaller cabinet with larger,
brighter digits and draws half the power.
The Drake R4 uses our DAD-8D. Collins
and Heath use our models DAD-6C and
DAD-EH (respectively). Write for prices
and information. Grand Systems, Dept. A,
PO Box 3377, Blaine WA 88230; (B04)-530-
4551. BNB239

SUPER SAVINGS! ICOM, Kenwood,
Yaesu, Sony, MFJ, Panasonic, Uniden,
Bearcat, Regency, antennas, coax, CW/
HTTY decoders, marine, more!! Free UPS
shipping and insurance 1o 48 states. 25
page picture catalog $1.00 (refundable).
Galaxy Electronics, Box-1202, 67 Eber
Ave., Akron OH 44309, (216)-376-2402, 9-5
pm EST. BNB240

MILITARY MANUALS. Must dispose—
one dollar per pound. Radlo, radar, test-
equipment manuals, 1930s~-1850s8. Sorry,
no list. Interesting, some rare material.
Allow postage, book rate. Joe Cohen, 200
Woodside, Winthrop MA 02152. BNB242

Tl 99/4A random code-practice programs.
Dr. Code General sends International
Morse code and prinls on screen; you
choose: speed, tone, which characters to
be sent, spacing, and moré! Dr. Code
Speech same as General with speech; you
choose how many characlers before
speach check. For cassette of both copy-
nghied programs and condilional copying
privileges, send $10.00 plus $3.00 shipping
and handling to NSESF, Ri. 1, Box 1326,
Lake Charles LA 70601; (316)436-2048, no
collect calls. BNB241

WANTED: Cash for your National LF-10
preselector. Harry Weber, 2605 West 82nd
Place, Chicago IL 60652. BNB243

NOW AVAILABLE! The 1985 edition of
Short Wave Station Mailing Addresses. A
must for any serious ham or SWL One of
the most accurate and comprehensive di-
rectories ever complled! Use Il 1o get up-
to-date frequency/time schedules and
free international literature. Really simpli-
fies QSLing. Makes a great gift, too! Take
advantage of our half-price early-publica-
tian discount. Send just $4.00 to: The Unit-
ed States Association of Short Wave Lis-

teners, PO Box 6003, Hamden CT 06517.
Get your copy at this special price togay!
BNB244

ROHN TOWERS—Wholesale direct 1o
users. 23% to 34% discount from dealer
price. All products available. Write or call
for price list. Also we are wholesale dis-
tributors for Antenna Specialists, Regen-
cy, Hy-Gain. Hill Radio, 2503 G.E Aopad,
PO Box 1405, Bloomington IL 61701-0887;
(3091-663-2141. BNB245

GET THE FACTS! Let our rl Snitch fill you
in_ Attach this sensing device o your me-
ter to detect rf power. Use for signal trac-
ing in receivers, and tuning antennas, trans-
mitters, oscillators and rl tank circults.
For additional information write: KBMLN
or NBDPW, Engineering Research Assoc.,
PO Box 170, Ontario OH 44862, BNB246

PRINTED CIRCUIT DRILLS: Sizes 53, 60,
68, and 70 thru 76, $1.25 each, 10 assorted
$9.95 Western Electric 500-Ohm trans-
formers $1.50 each. Two Way Radio, 437
Payne Drive, Endicott NY 13760. BNB247

C-64 AND VIC-20 ham software: Over a
dozen programs lor each computer.
LSASE for catalog. Specily computer.
Walt KASGLB, 4880 N. 49th St. Dept. 7,
Milwaukes WI 53218, BNB248



| MICROWAVE PREAMPLIFIERS |

Ampire 1690N:
L 1.6 to 1.8 GHz

® 25 dB gain

® 3.0 dB noise figure |

® N connectors standard

® Use on GOES & METEOSAT systems
Ampire 2001:

e 20to 2.6 GHz

® 20 dB gain

® 3.5 dB noise figure {

® BNC connectors standard

¢ DC & RF cables included

® Use with microwave TV converters
Ampire 1690N .................. *139*
L [ a5 R e 129"
Ampire 200N ... ............ .. .*149"
Shipping: USA...*2°* Foreign...*10°
Data Service Company
3110 Evelyn Street - 346 1
Roseville, MN 55113 —
612-636-9469 s | W

——— o

FOR ALL MAKES &
Y. ASSEMBLED - ONL L HQEEEEE OF AMATEUR
- TRA IVERS | GUAR-
TENMA FOR ALL BANDS! ANTEED FOR 2000
EXCELLENT FOR CON- WATTS SSB INPUT FOR
DO'S - APARTMENTS NOVICE AND ALL CLASS
AMATEURS! IMPROVED

DESIGN!

PRETUNED - COMPLET-
LY ASSEMBLED - ONLY

= LIGHT - STRONG -
ALMOST INVISIBLE!

COMPLETE wah90mn RGSBU-52 ohm feedine, and
PL259 connector, Insulators, 30 1. 300 Ib. test dacron end
supports, center connector with bullt In lightning arrester and
statlc discharge - molded, sealed, weatherproof, resonant traps
1"X6" = you Just switch to band desired for excellent worldwide
operation - transmiting and recelvingl LowSWR over all bands
= Tuners usually NOT NEEDED! Coamnlie psed aa Inverted V's -
slopers - In attics, on building tops or narrow lota . The ONLY AN-
TENNA YOU WILL EVER NEED FOR ALL BANDS - WITH
ANY TRANSCEIVER - NEW - NO BALUNS NEEDEDM

BO-40-20-15-10- = 2 rap - W04 ft. -Modei 998BUC . $959.95
40-20:15-10 — 2 trap - 54 1. - Model 1OMBUC . . $58.95
20-15-10 meter - 2 trap - 261t.- Mode! 100TBUC. . $3T7.55

SEND FULL PRICE FOR POSTPAID INSURED, DEL. IN USA,
(Canada ls $5.00 extra for postage - clerical- customs etc) or
order using VISA - MASTER CARD - AMER. EXPRESS,
Give number and ex. date. Ph 1-308-236-5333 S9AM - 6PM
week days. We ship in 2-3 days. ALL PRICES MAY INCREASE
ORDER NOW! Al antennas guaranieed for 1 year. 10 day money

Back trisl H returned In new condilionl Mads in USA FREE INFO.

AVAILABLE ONLY FROM o
WESTERN ELECTRONICS w
Dept. AT- 12

Kearney, Mebrasha, 65847

COMPUTER’

=
T~ TRADER
MAGAZINE

+  * LIMITED TIME OFFER « + «
BAKER’S'DOZEN SPECIAL!
$12.00 for 13 Issues

Regular Subscription $15.00 Year

Foreign Subscription: $55.00 (air mail)
$35.00 (surface)

Articles on MOST Home Computers,
HAM Radio, hardware & software reviews,
programs, computer languages and construc
tion, plus much morea!!!

# F.—q .‘_".-q.-_ Yomr T rrme fer .,'l (W]

FREE CLASSIFIED ADS
for subscnbers
Excellent Display and Classified Ad Rates
Full National Coverage
CHET LAMBERT, WAWDR
1704 Sam Drive = Birmingham, AL 35235
(200) 8540271
Sample Copy $2.50

~ See List of Advertisers on page 80

The LIM2RK decoder kil converis your receiver into a
special receiver or control, When a user-selected time-
tone combination is received, the oulpul provides arelay
conltrol for actlivating speakers or other devices

INPUT: Audio from transceiver, scanner, elc.
OUTPUT: SPST (N.O.) reiay.

FEATURES: Single or dual tones adjuslable over the 16
digit Touch Tone range ¢ Adjustable response time »
Relay oulpul * Manual or aulo resel = Single lone ON
lalching with different single tone reset OFF » Operates
on 12VDC » Inlerfacing of multiple boards for multi-digit

sequential aclivation and resel.

APPLICATIONS: Call-up system = Repealer or cOmmer-
cial controls # Elc. limiled only lo your imagination =

LIMZRK decoder kit includes all component. relay, and
P.C. Board. . . . §15 plus $1.50 shipping.

LJM2RC enclosure kit includes molded case, speaker,
inpul cable. . . .55 plus $1.50 shipping.

For information and to order wrile:

THE METHENY CORPORATION

204 Sunrise Drive, Madison. IN 47250 i

WASTDD

i =k
w8

$20.001000

4 Choices of colored card
stock

Send SASE for samples &
ordering information

g o Som g L i

TOUCHTONE™ DTMF
to RS-232-C
300 BAUD INTERFACE

A B |

[ _
n-nl' '
TOUCH ToMER

® Use your computer to decode DTMF touchtones.
® Recewveall 16 E,'ILI-'.'_"-E. as fast s they can be transmutied
® Easly Program your COmputer i y BASIC to decode mu

RECEIVEN

gigit sbnngs 1'=:J ay digits, sound alarms. observe
secretl codes, control relays. remote base
® Simple to use; just prowvide + 12 VOC and audo, ook
two wires to the HS-232-C saral input on your compu
ter. anter a simpla BASIC program and begin to decode
® Sample BASIC program and matructions included
® LED Indicator i - (1]
Mode! DAP-1 Decode-A-Pad

EBBE EE

Wired and Tested

ENGINEERING EDNEULTINE
SE3ACANDLEWDOD BT., BREA, CA BRAER
714 ) E‘.!*l-it‘.‘l:‘.‘.\ﬂ

SANTEC handhelds

ST-142 25900

For 2-Melers

Free $9.95 Mob. Quick Charge Cable
ST-222 H/T (220 mHz) .. .. $279
ST-442 H/T (440 mHz) . . .. $285
L5-202 (2-M FM/SSB-H/T) %229

@KDK __ (@KDK
e 265%

FM-4033 (220-mHz)...... $329
FM-6033 (6-Meters)..... $279

FM-7033 (440-mHz)...... $329

FREE UPS Brown Shippinq-ldd $1.65 for COD
N. C Res. Add 4'2° Sales Tox. Sorry No Cards.

! The Nation's Largest Mail Order Santec Dealer

ILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. C
COLFAX, N.C. 27235
(919) 993-5881 Noon to 10 P.M. EST

* Shortwave Receivers
* Scanners
” * Filters

* Tuners
* Converters

H.

EVERYTHING FOR THE LISTENER!

SEND FOR YOUR FREE CATALOG TODAY!
P.O. Box 98, Brasstown, NC 28902

&?

* Antennas

* Coax
* Publications

704-837-9200 o
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Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ARRL 160-METER CONTEST
Starts: 2200 UTC December 1
Ends: 1600 UTC December 2

The object is for amateurs worldwide to
exchange QSO information with WWVE am-
ateurs on 1.8 MHz, CW only. DX-10-DX
QS0s are not permitted for contest credit.
Operating categories Iinclude single-oper-
ator and multi-operator (single transmitter
only). Remember that WIVE stations may
transmit only in the 1800-1825- and
1830-1850-kHz segments, in confor-
mance with the ARAL band plan. Please
refrain from using the 1825-1830-kHz DX
window.

EXCHANGE:

AST and ARRL section, DXCC country
name, or ITU reglon (i maritime or aero-
nautical mobile).

SCORING:

Count 2 points per QS0 with amateurs
in an ARRL section. W/VE stations count 5
points for DX QSOs. Multiply QSO points
by the total number of ARRL sections (74
max.) and DXCC countries (W/VE stations
only).

ENTRIES:

Official forms and logs are recommend-
ed and are avallable from ARRL headguar-
ters for an SASE or 2 IRCs. Logs must indi-
cate time in UTC, call, and exchange. Mul-
tipliers should be clearly marked in the log
the first time worked. Entries with more
than 200 Q50s must include cross-check
sheels. Entries must be postmarked by
January 4 and sent to the ARRL, 225 Main
St., Newington CT 06111.

Certificates will be awarded to the top-
scoring single operator in each ARRL sec-
tion and DXCC country, and to the top-
scoring muiti-operator station in each
ARRL division and continent. Usual ARRL
conditions of entry and disqualification
apply.

ARRL 10-METER CONTEST
Starts: 0000 UTC December 8
Ends: 2400 UTC December 9

Contact as many stations as possible
on the 28-MHz band, using no more than
36 hours of the 48-hour contest period.
Listening time counts as operating time!
Entry categories include: single-operator
mixed-mode (phone and CW), phone only,
or CW only. Multi-operator class is for sin-
gle-transmitter, mixed-mode only.

Mo crossmode contacts are allowed.
Mixed-mode single-operator and all multi-
operator stations may work stations once
on CW and once on SSB. One operator
may not use more than one cailsign from
any given location during the contesl perni-
od. All entrants may transmit only one sig-
nal on the air at any given time.

EXCHANGE:

WIVE stations (including KHS/KL7)
send RS(T) and state or province. DX sta-
tions send RS({T) and serial number start-
ing with 001. Maritime and aeronautical
mobile stations send RS(T) and ITU region
(1, 2. 3). Novice and Technician stations
sign IN or [T as appropriate.

ONTESTS

SCORING:

Count 2 points per phone QS0, 4 points
per CW QSO, and B points for QS0s with
US Novice or Technician stations. Multi-
ply the QSO points by the total number of
US states, Canadlan call areas, DXCC
countries (except US and Canada), and
ITU regions (maritime and aeronautical
mobile only).

ENTRIES:

Official logs and entry forms are recom-
mended and are available from ARRL
headquarters for an SASE or 2 IRCs. Logs
must indicate time in UTC, mode, call, and
exchange for each QSO, Multipliers
should be clearly marked in the log the
first time worked. Entries with more than
200 QSO0s must include cross-check
sheels. Eniries must be postmarked by

January 11 and sent to the ARRL, 225
Main St., Newington CT 06111.
Certificates will be awarded to: the
highest-scoring single-operator station in
each category from each ARRL section
and DXCC country, the top multi-operator
entry in each ARRL division and each con-
tinent, and additional entries as participa-
tion warrants. Usual ARRL entry condi-
tions and disqualification rules apply.

CANADA CONTEST
Starts: 0000 UTC December 30
Ends: 2400 UTC December 30

Sponsored by the Canadian Amateur
Radio Federation (CARF), the contest is
open to all amateurs and everybody works
everybody. Entry classes include single-
operator allband, single-operator singie-
band, and multi-operator aliband.

Use all bands from 160 to 2 meters on
CW and phone combined. All contacts
with amateur stations are valid. Stations
may be worked twice on each band, once
on CW and once on phone. No crossmode
contacts and no CW contacts in the
phone bands are allowed.

RADIO CLUB inc.

sional manner,

publication.

Dec 1-2 ARRL 160-Meter Contest

Dec B-S ARRL 10-Meter Contest

Dec 26-Jan 1 QRP Winter Sports—CW

Dec 30 CARF Canada Contest

Jan 12 73 40-Meter World SSB Championship

Jan 12-13 Hunting Lions In The Air Contest

Jan 13 73 75-Meter World SSB Championship

Jan 18-20 73 160-Meter World SSB Championship

Jan 26 73 15-Meter World SSB Championship

Jan 26-27 West Virginia QSO Party

Jan 27 73 20-Meter World SSB Championship

Feb 16-17 ARRL DX Contest—CW

Feb 23 RTTY World Championship

Feb 23-24 YL-ISSB Commo System QSO Party—Phone

Mar 2-3 ARRL DX Contest—Phone

Mar 16-17 YL-ISSB Commo System QS0 Party—CW

Mar 16-17 Spring QAP CW Activity Weekend

Jun 8-89 Worldwide South America CW Contest

Jul 1 CARF Canada Day Contest

Sep 28-29 Late Summer QRP CW Activity Weekend
LONG ISLAND MOBILE AMATEUR

LIMARC

= SE—_.

OG

NEWSLETTER OF THE MONTH

Rounding out the list of winners in 1984 is the journal of the Long Island Mo-
bile Amateur Radio Club—the LIMARC Log. Editor Earl Grainger W2ZNXZ puts to-
gether this compendium of news and views, and does it in a consistently profes-

There are two areas which the LIMARC Log has in commaoan with previous win-
ners: format and content. Of course, the content is first-rate; the newslelter is
full of stories and tidbits that are just plain fun to read. A recurring theme among
winners seems to be the use of paid advertising. When not overdone, this can
provide a steady source of income for the club and will resull In a high-guality

On the format side, most successful newsletters are offset-printed using an
B-1/2"-by-5" size, and look like a miniature magazine. Some use colored paper to
highlight news and add excitemenl. The extra price is worth it—a well-presented
newsletter will cause your membership rosier to grow guickly!

To enter your club's newsletter in 73's Newsletter of the Month Contest, send
it to 73, Pine Street, Peterborough NH 03458, Attn: Newsietter of the Month.
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EXCHANGE:

Signal report, consecutive serial num-
ber starting with 001, and province.

SCORING:

Scora 10 points for sach contact with
Canada and 4 points for contacts with
other countries. VE@ counts as Canada
and one multiplier. Score 20 points for
each contact with any CARF official news
station using the suffix TCA or VCA. Multi-
pliers are the number of Canadian prov-
incesNterritories worked on each band, on
each mode (13 provincesfterritories x 2
modes for a maximum of 52 possible mul-
tipliers per band). Contacts with stations
outside Canada count for points but not
multipliers.

FREQUENCIES:

1810/1840, 3AS25/3775, TO257T070/I7155,
14025/14150, 21025721250, 28025728500,
50040/50110, 144090/146520. Suggest
phone on the even hours (UTC), CW on the
odd hours (UTC). Since this is a Canadian-
sponsored contest, remember to stay
within the legal frequencies for your coun-

try!

AWARDS:

A trophy will be awarded to the highest-
scoring contestant in each entry class. A
certificate will be awarded for the highest
score in each category in each province/
territory, US call area, and DX country,

ENTRIES:

A valid entry must contain log sheets,
dupe sheets or statement, a cover sheet
showing claimed QSO points, a list of
muitipliers, and a calculation of final
claimed score. Cover sheets and multi-
plier checklists are avallable. Entries
should be mailed within one month of the
contest, with your comments, photos,
elc., to: CARF, c/o N. Waltho VEBVW, Gen-
eral Delivery, Morinville AB, TOG 1PO,
Canada.

Results will be published in TCA, the
Canadian amateur magazine, prior to the
next contest. Nonsubscribers of CARF
may Include an SASE for a copy of the re-
sults. The decision of the contest commit-
tea shall be final in all cases ol dispute.

G-QRP-CLUB WINTER SPORTS

Daily from 0900 to 2300 UTC, December
26 to January 1. All radio amateurs inter-
ested in QRP are invited to take part in the
club's activity. No special exchange infor-
mation was mentioned in the information
provided by the club. The operating
schedule for each day is as follow:

0900-1000 UTC = 14060

1000-1100 = 21060/28060
1100-1200 = 7030
1200-1300 = 3560
1300-1400 = 10106
1400-1500 = 3560
1500-1730 = 21060/28060
1730-2000 = 14060
2000-2100 = 703010106
2100-2200 = 3560
2200-2300 = 14060

Reports on the Winter Sports Activity
should be sent to Fred Garratt GAHOM, 47
Tiishead Close, Druids Heath, Birming-
ham B14 5LT, England.

4TH ANNUAL 40-METER
WORLD SSB CHAMPIONSHIP
0000Z to 2400Z January 12

SPONSORED BY:
73: Amateur Radio’s Technical Journal.

MISCELLANEOUS RULES:
Work as many slations as possible on



WORK THE U.H.F. BANDS

Add a transverter or converter 10 your exisung 10m., 6m or 2m equipments
Choose from the largest selection of modules availlable for DX, OSCAR,
EME, ATHY

TRANSVERTERS MMT 50-28 $189.95

MMT 144-258 5169.95

MMT 432-28 (S) $259£.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  MMLIH-100-1S IWorSWin  $23095
I0D0OW output  MMLI44-100-S  [0W inpu $194995
S50W output MML144-50-5 LOW inprut $14995
TOW output M MLIH-30-1S I'W or 3W in 10045
412 MHz: IOW outpur MMLASZ2- 1K) L OW imput £3609.95
SUW output - MMLASZ-50 LOW inpast $199.05 F
HOW output MMLA32-30-1LS IW or W in §200495
12658- 1296 MH 2z Coming soon. Watch for details. =
ANTENNAS ) v
D8-2M $63.40 g
| 296-LY $4795 '
10XY-2M $69.95 70/MBM 48
70 c/MBM 48 $59.95 _
20 c/MBM 88 £89.95 Send 40¢ stamps for full details I

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

Low-pass filters Transverters Crystal Filters
Varactor triplers  Converters

Spectrum International, Inc.
Post Office Box 10845
Concord, Mass. 01742 USA .-436

VISA
===

ﬁ

TRIONYX INC MANUFACTURER OF ELECTRONIC TEST

COMPLETE SYSTEMS

1.9 TO 2.5 GHZ

DOWN CONVERTER
BOARD & PARTS KIT

MICROWAVE
ANTENNA KIT.......... $9.95

; DOWN CONV KIT ..... $9.95
S POWER SUPPLY KIT $9.95

S $9.95 AMATEUR TV MICROWAVE SYSTEMS AND KITS

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

BUILT ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

VARIABLE POWER SUPPLY
BOARD & PARTS KIT

ALUMINUM CABINET
ALL HOLES PRE -PUNCHED
$6.95

ALL RG59/U COAX CABLES
COME WITH CONNECTOR

ATTACHED

100 FT ccccieierrierc$15.95
75 FT ccciorreesnnn$ 13.95

XCABINET................... $6.95

u 336 BD 50 FT ".--....-.....$ 10-95

g : <y 73y . $2.50

x

O [ “~z ) ~104 PHONE OR MAIL

Q Tnln_!}‘_'—'-ﬂ_(_;”': (317) 291 7280

S 6219 COFFMAN RD. 227 2995

. INDIANAPOLIS, IN 46268 E 1:___:“ E

Q ADD $3.50 FOR SHIPPING —a S

$6°/Z8 OL S6°9s WHOS SNONAQ HIFENY S6°2L § VNNILNV

1494 Reasons Why Your Next Amplifier
Will Come From

VIIRAGE

, COMMUNICATIONS® ,

A1015—6 Meter Amplifier B1016—2 Meter Dual

10 Watts In—150 Watts Out
All Mode Oparation with Rx Preamp
Remote Keying

B23A—2 Meter H/T Amplifier

2 Watts In-30 Warts Oue
All Mode Operarion with Rx Preamp
compact Size (3T X2 X T®)

B108—2 Meter Dual
Purpose Amplifier
10 Wares In—80 Wares Out

2 Warts In—30 Warts Our
All Mode Operations with Rx Preamp

B215—2 Meter H/T Amplfier
2 Watts In—150 Warts Ounr
Diesigned for H/'T use

All Mode Operation with Rx Preamp

e

Purpose Amplifier

10 Warts In— 160 Warts Out

2 Warrs In—60 Watts Out

All Mode Operation with Rx Preamp

B3016—2 Meter Amplifier
30 Wares In— 160 Watts Out
Operates with 2 10 50 Wats Inpur
All Mode Operation with Rx Preamp

C22A—1'4 Meter H/T Amplifier
2 Watts In—18 Watts Our

Compact Size (3" X 2% % 77)

All Mode Operation with Rx Preamp

C106—1% Meter Dual

Purpose Amplifier

10 Warts In—60 Warts Oun

2 Wartts In—2 31 Watts Our

All Mode Operation with Rx Preamp

C211—1"4 Meter Amplifier
2 Wartts In—110 Watts Out

High Power H/T Amplifics

All Mode Operation with Rx Preamp

C1012—1'4 Meter Dual
Purpose Amplifier

10 Warts In—120 Watts Out

2 Warts In—40 Warts Our

All Mode Operation with Rx Preamp

C3012—1'4 Meter Amplifier
30 Wares In—120 Warts Out

2 Wares In—40 Warts Out

All Mode Operation with Rx Preamp

D24—430-450 MH: Amplifier
2 Wates In—40 Warts Oue

All Mode Operation FMLSSB.CW ATV
Oprional "N Type Connecrors

D1010—430-450 MHz Dual
Purpose Amplifier

10 Watts In—100 Watts Our

2 Warts In—45 Warts Out

All Mode Operation FM_ SSB.CW ATV
Optional "IN Type Connectors

D3010—430-450 MHz Amplifier
30 Watts ln—100 Watts Out

All Mode Operation FM,SSB,.CW ATV

2 to 35 Warts Inpur

BACKED BY THE INDUSTRY"'S ONLY
5 YEAR WARRANTY

See the complete line of Mirage RF Amplifiers,

Peak Reading Wart /SWR Meters and
accessories at vour local dealer or contact:

/AIRAIEE

PO. Box 1000
Morgan Hill, CA 95037
(408)779-7363

~ See List of Advertisers on page 80
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40-meter phone during the specified times
of allowable operation. The same station
may be worked only once. Crossmode
contacts will not count. Single-operator
stations may operate a total of 16 hours.
All the multi-operator stations may oper-
ate the entire 24-hour period. Off periods
must be noled in your logi(s) and on your
summary sheel. Off periods are no less
than 30 minutes each.

OPERATOR CLASSES:

(A) single-operator, single transmitter,
phone only. (B) multi-operator, single
transmitter, phone only.

EXCHANGE:

Stations within the contiguous 48 US
states and Canada transmit an RS report
and state, province, or territory. All other
stations, including Alaska and Hawaii,
transmit RS report and DX country.

POINTS:

5 QS0 points for contacts with WIVE
stations located within the continental 48
US states and Canada. All other contacts
score 10 points each. List points for each
contact on your log sheet.

MULTIPLIERS:

1 multiplier point Is earned for each US
state (48 maximum—a District of Colum-
bla contact may be substituted for a Mary-
land multiplier), each Canadian province
or territory (13 max.), and DX Country (ex-
cluding the contiguous US and Canada).

FINAL SCORES:

Total QSO points times total multiplier
points equals claimed score.

1883 VK/ZLIO CONTEST
North America
Phone Transmitting

24 Hours

Band Total Score
KEBSVL All 27000
WAGM All 6526
WTPQE All 2552
KOGTQ All 540
N4AMM All 306
WA3HUP 20 1800
VE3GCO 20 1320
W2FCR 20 576
VE3FEA 20 224
N1BRT 20 150
Kw2J 20 54
KiBvY 20 30
WeGOoQ 10 1794
AABEE 10 24

North America
CW Transmitting

Band Total Score
KFI1Z All 10406
WaGMm All 8020
wauvz All 5184
K4JRB All 4648
K4P1 All 2860
K3ND All 1886
Kwz2J All 1792
AJON All 1548
WTPQE All 1088
KOVKY All 828
NESI All 784
KATFEF All 400
VEZAEJR All 306
K3NTD All 224
AABEE All 182
WaYCV All 50
KAZMXO 10 144

CONTEST ENTRIES:

Each entry must include a contest log, a
dupe sheet, a contest summary, and mul-
tiplier checkliist. We recommend that con-
testants send for a copy of the contest
torms. Enclose an SASE to the contest ad-
dress listed below.

CONTEST DEADLINE:

Each entry musi be postmarked no later
than February 12, 1985.

DISQUALIFICATIONS:

Omission of any required entry form,
operating in excess of legal power, manip-
ulating of contest scores or times to
achieve a score advantage, or failure to
omit duplicate contacts which would
reduce the overall score more than 2% are
all grounds for immediate disqualifica-
tion. Decisions of the contest committee
are final.

AWARDS:

Contest awards will be issued in each
operator class in each of the contiguous
48 states, Canadian provinces and terri-
tories, and each DX country represented.
A minimum of 100 QS0s must be worked
to be eligible for contest awards.

CONTEST ADDRESS:

To obtain entry forms or submit an en-
try, forward an SASE to: 40-Meter Contest,
Dennis Younker NEBI, 43261 Sixth Street
East, Lancaster CA 93535.

4TH ANNUAL 75-METER
WORLD SSB CHAMPIONSHIP
0000Z to 2400Z January 13

SPONSORED BY:
73: Amateur Radio’s Technical Journal.

MISCELLANEQOUS RULES:

Work as many stations as possible on
75-meter phone during the specified times
of allowable operation.The same station
may be worked only once. Crossmode
contacts will not count. Single-operator
stations may operate a total of 16 hours.
All multi-operator stations may operate
the entire 24-hour period. Off periods
must be noted in your log(s) and on your
summary sheet. Off periods are no less
than 30 minutes each.

OPERATOR CLASS:

(A) single-operator, single transmitter,
phone only. (B) multi-operator, single
transmitter, phone only.

EXCHANGE:

Stations within the contiguous 48 US
states and Canada transmit an RS report
and state, province, or territory. All other
stations, including Alaska and Hawalii,
transmit RS report and DX country,

POINTS:

5 QSO points for contacts with WIVE
stations located within the contiguous 48
US states and Canada. All other contacts
are 10 points each. List poinls for each
contact on your log sheets.

MULTIPLIERS:

1 muitiplier point is earned for each US
state (48 maximum—a District of Colum-
bia contact may be substituted for a state
of Maryland muitiplier), each Canadian
province or territory (13 maximum), and
DX country (exciuding the contiguous US
and Canada).

FINAL SCORE:

Total QS0 points times total multiplier
points equals claimed score.
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G3ZRS, W3BE, AND K8EX
RTTY WORLD CHAMPIONS

This year's World RTTY Championship was an absoiute thriller. This was the
third year of joint sponsorship by the RTTY Journal and 73. Only 4400 points sep-
arated single-operator champion G3ZRS from second-place finisher SMBASD.
Throughout the contest there was only a couple-thousand-point margin be-
tween many of the contestants.

Peter Rodmell G3ZRS became world champion for single-operator stations
while John Johnston W3BE and K. L. Miller VE7TYB took the United States and
Canadian championships, respectively.

On twenty meters, Dima Slyusarenko UTSRP took a commanding lead for this
single-band championship. Plero Giacomelli IKSCKL became the fifteen-meter
singles champ.

Mike Bottema KBEX tallied the highest contest score, becoming the world
multi-operator champion. For single-band entries, multi-operator Sodermans
Regemente SLSAR became the twenty-meter winner with 81,920 contest points.

Everyone apparently had a good time. The enthusiasm of the contestants
spreads with each year's event, From the logs received, we've extracted some of

the comments made.

RTTY CHAMPIONSHIP SOAPBOX

VEGBEV This is my first contest. it sure was fun

VE7ATH This is my first RTTY contest. | enjoyed it very much. Sure hope
conditions are better next time, though.

NTAKQ Bands were good this weekend. Larger turnout, too! Had a great
time and look forward to next year.

WAZKOK Nice contesi. Many signals from Europe.

KeTv My first RTTY contest. My greatest thrill was working my first DX,

SPZUUU Just got my license in October and now all my family is QRV on
ATTY. Enjoyed the contest.

VETVP Enjoyed the contest and picked up two new countries.

HZ1AB All continents except Africa. Earned a few new states.

W3BE Wonderful contest!

PA3DBS Very nice event. It was my first. Made many nice QSOs, and the
conditions were good.

KEWZ Almost got WAC on 10 meters.

KTIN Been on RTTY 3 months and only sorry | didn't get started 25
years sooner. Had a ball.

EASCVR Enjoyed it very much.

VESZIX Enjoyed the contest very much. Forty and eighly meters were
tough.

ONTEP Great test.

SMBASD Twenty and fifteen meters exceeded everything | have experi-

enced so far in ATTY contesting. Fantastic activity! | definitely
look forward to the years ahead.
WP4AVWI/EA4 My very first contest.

CT1AV Thanks for the test. | am ready for 1385!

GW3EHN Had power failure, There's always next year—| hope.

GU6JST Glad to activate Guernsey on RTTY.

WBAaFIZ Good DXing. Both the wife (KA3GIK) and | thoroughly enjoyed It!
KBEX This is our second year. A good time was had by all,

As Dee Crumpton NGELP, RTTY Journal editor, and her staff put it, "It was fun,
a lot of work, a lot of headachas compiling the scores, but we would do it all over
again, anytime.”

Our special thanks to Dee and the staff! Without the RTTY Journal behind this
HTTY classic, we are sure this third annual event would not have made it this far.
it's getting bigger and better each and every year. See you all next February for
the 4th Annual World RTTY Championship.

CONTEST ENTRIES:

Each entry must include a contest log, a
dupe sheet, a contest summary, and a
multiplier checklist. We recommend con-
testants send for a copy of the contest
forms. Enclose an SASE to the contes! ad-
dress listed below.

48 US states, Canadian provinces and ter-
ritories, and each DX country represented.
A minimum of 100 Q50s must be worked
to be eligible for contest awards.

CONTEST ADDRESS:

To obtain entry forms or to submit an
entry, forward an SASE to: 75-Meter Con-
test, Jose A, Castillo NABAA, 1832 High-
land Drive, Amelia Island FL 32034,

ENTRY DEADLINE:

All entries must be postmarked no later
than February 13, 1985.

73’S 6TH ANNUAL 160-METER
DISQUALIFICATIONS: WORLD SSB CHAMPIONSHIP
Omission of any required entry form, 00002 JII'II.IHH' 19
operating in excess of legal power, manip-
ulating of contest scores or times to to 24002 JII‘I.IHWED
achieve a score advantage, or failure to OBJECT:

omit duplicate contacts which would re- To work as many stations as possible

duce the overall score more than 2% are
all grounds for immediate disqualifica-
tion. Decisions of the contest committee
are final.

AWARDS:

Contest awards will be issued in each
operator class in each of the contiguous

on 160-meter phone in a maximum of 32
hours aliowable contest time. Muiti-oper-
ator stations may operate the entire
48-hour contest period. Stations may be
worked only once.

ENTRY CATEGORIES:
(A) single-operator, single transmitter,



Singie-Operator Category—All Bands

1984 RESULTS

WORLD RTTY CHAMPIONSHIP

Peter Rodmell —G3ZRS
Bo Stjemberg —SMEBASD
Jorgen Dudahi —OZ1CRHL
John Johnson —W3BE
Barry Gardner —W3FV
Perozzo Etienna —ON7EP
Buraro Detudamo —C218BD
K. L. Miller —VE7YB
Vance Fauver —WB5HBHR
Carl Steavenson —KEBWZ
Andy McLellan —VE1ASJ
Roy Gould —K7IN
Dave Earnest —HZ1AB
Mort Toussaint —N7AKQ
Dan Keman —WAZKOK
Olli Savolainen —0OH2ZBDN
Roger Simpson —NQE&C
Taima de Barros —PPTGV
Mrs. E. Farida —LX2EL
Alle Lolgren —SMTAIA
Bill Snyder —WOLHS
Ciark Constant —WeCD
Denis Mahoney —VEBZX
Jesus Dominguez —EA1AEB
Pepe Ferrer —EASCVR
John Lee — KBYK
John Possehl —W3KV
Walt Amos —K8CV
Jose Stragla —LUBESU
Jack Reed —WAT7LNW
Lars Kjellgren —SM7LSU
James Swan —VK2BQS
T. H. Holtby —VETVP
Wiily Rogg —HBIHK
Werner Ludwig —DF5BX
Victor Holyoake —G40JJ

J. 0. Thomas —GW3EHN
Chuck Prindle —WEJOX
Robert Miller —KBISU
Jan Kus —SPOBCH
Bob Lewis —MN4GXP
P. M. Hendricx —PA3DBS
Jules Freundlich —W2JGR
Edwin Cortes —WP4AVW
John Orton —WAGBOB
Charles LeGrande —AHBCS
Dennis Grinnell —G4AMKO
Greg Hanson —KA1ZX
Armando Mateos —EA1AAQD
Arpad Sarkezi —YUTAM
Kurt Wustner —DETKWD
Woligang Ferrling —DLeDO
Askeng Vestermarie —O0Z1GRF
Jake Meyer —HP1XUL
Elliott Hamilton —WALJIQ

Carios Laroca —PY2CAR —5,460
— 145520 Zdenek Kasek —OK2BFS  —4,590
A Roger Bjerke —KCOUM —3,600
—-138:3110 Juan Montalvo —EA2AOV  —3465
132,480 Neal Morris —KaTIV —3,255
i Wagner Viado —YU2CB —1,625
—04.205 Kryzys Ulatowski —SP2UUU —1,155
—90.475 Diet Platthaus —DJBQo —1,000
—B87,400
—87,360 Single-Operator Category—20 Meters
—84,240 Dima Slyusarenko —UT5RP —84,240
—79,395 Larry Bruggensmith —KI4BQ —38,015
—77.,015 Jurgen Bieber —DLOMBZ —15,250
—67,500 Tomas Asenjo —EAA4SB —14,720
—64,800 David Smith —WEBNCR —12,950
—B60,160 Dusil Miroslav —OK1AWC —12,000
—58,650 K. Tetterlaar —VE7TATH —11,220
—56,000 Paul Clifford —WAZAXO —10,880
—54 400 Leslie Harper —WBCFJ —9,990
—53,865 Joe Hungate —KBOM —7,685
—53,235 Kenneth Cote —VEBBEV —7,155
—44 745 Kari Syrjanen —OH5YW —7.140
—41,600 Richard Kriss —KD5VU —3,630
—40,590 Arl Rodrigues —PT2BW —3,225
—37,675 B. Strandberg —SMEIJF —1,260
—33,280 Gary Moles —ZL2AKI —1,100
—31,850
—31,255 Single-Operator Category—15 Meters
:gg-g‘;ﬁ Plero Glacomelll —IK5CKL ~ —29,150
~—3I‘.’|I1Eﬁ Hircakl Kubo —JR6YAH —28,380
i 25'5?5 Norman Buckley —KC7RG —10,880
24830 Miguel Quijano —WA2HLV  —5,610
s Roger Thering —KESBT —4,995
29035 Hirofumi Kondo JF2PZH —4.725
—:?:g Single-Operator Category—10 Meters
—17.000 James Sladek —WB4UBD —1,890
— 16,740
—16,720 Muiti-Operator Category—All Bands
—15,120 Mike Bottema —KBEX — 166,950
—14,070 Pasquale Ventresca —WB3FIZ —102.225
—13,650 Radiokiub PRI —OD1PM —70,725
—12,420 Leicester Polytech —G3SDC = —B5995
—10,230 Greg Haines —WB4PRU —48,900
—8,990 Radioklub Zvazarm —OK3KGI  —42,380
—9,440 Radioklub —OK3KYR  —30,140
—9,000 Guernsey ARC —GU3IHFN —12,025
—B8,835 Radioklub Murgasa —OK3KJF —6,800
—8,400 Central Radioklub —OK3IKFY —5,500
—8,370
—7,750 Multi-Operator Category—20 Meters
:Efﬁg Sodermans Regemente —SL5AR  —61,920
—5,800
—5,720 Check Logs: NBELP, WBBAQR, Y250L, FEAUS

phone only. (B) multi-operator, single
transmitter, phone only.

EXCHANGE:

Stations within the contiguous 48 US
states and Canada transmit RS report and
state or provincelterritory. All others
transmit RS report and DX country.

POINTS:

5 QSO points for contact with W/VE sta-
tions contacted within the contiguous 48
US states and Canada. All other contacts
earn 10 points each.

MULTIPLIERS:

1 multiplier point will be earned for each
of the contiguous US stales (48 maxi-
mum-—a District of Columbia contact
may be substituted for a state of Maryland
muitiplier), each of the Canadian prov-
incesiterritories (13 maximum), and each

DX country outside the contiguous 48 US
states and Canada.

FINAL SCORE:
Total QSO points times total multiplier

points equals claimed score.

CONTEST ENTRIES:

Each entry must include log sheets, a
dupe sheet for 100 or more contacts, a
contest summary, and a multiplier check
sheat.

ENTRY DEADLINE:

All entries must be postmarked no later
than February 20, 1985.

DX WINDOW:

Stations are expected to observe the
DX window from 1.825-1.830 MHz as mu-
tually agreed by Top-Band operators. Sta-
tions in the US and Canada are asked not
to transmit in this 5kHz segment of the
band. During the contest all WVE sta-

tions are requested to utilize only those
frequencies from 1.808-1.825 and 1.830-
1.900 MHz.

DISQUALIFICATIONS:

Disqualification may result if contes-
tants omit any required entry form, oper-
ate In excess of legal power authorized for

the given area, manipulate operating
times to achieve score advantage, or fail
to omit duplicate contacts which would
reduce the overall score more than 2%.
Decisions ol the contest committee are
final.

AWARDS:

Contest awards will be issued in gach
entry category in each of the contiguous

48 US states, each Canadian province/ter-
ritory, and each DX country. A minimum of
100 QS0Os must be worked to qualify.

CONTEST ADDRESS:

To obtain information or entry forms, or
to submit a contest entry, forward an
SASE to: 1680-Meter Contest, Harry Arse-
nault K1PLR, 603 Powell Avenue, Erie PA

16505.

1ST ANNUAL 15-METER
WORLD SSB CHAMPIONSHIP
0000Z to 2400Z January 26

SPONSORED BY:
73: Amateur Radio's Technical Journal,

MISCELLANEOUS RULES:

Work as many stations as possible on
15-meter phone during the specified times
of allowable operation. Stations may be
worked once. Crossmode contacts will
not count. Single-operator stations may
operate a total of 16 hours. All multi-oper-
ator stations may operate the entire
24-hour period. Off periods must be noted
in your logs and on your summary sheet.
Off periods are no less than 30 minutes
each.

OPERATOR CLASS:

(A} single-operator, single transmitter,
phone only. (B} mulli-operator, single
transmitter, phone only.

EXCHANGE:

Stations within the contiguous 48 US
states and Canada transmit an RS report
and state, province, or territory. All other
stations, including Alaska and Hawaii,
transmit RS report and DX country.

POINTS:

5 QS0 points for contact within your
continent. 10 QSO points for contact out-
side your continent. List points for each
contact on your log sheets.

MULTIPLIERS:

1 multiplier point is earned for each US
state (48 maximum—a District of Colum-
bla contact may be substituted for a state
of Maryland multiplier), each Canadian
province or territory (13 maximum), and
DX country {excluding the contiguous US
and Canada).

FINAL SCORE:

Total QSO points times total multiplier
points equals claimed score.

CONTEST ENTRIES:

Each entry must include a contest log, a
dupe sheet, a contest summary, and a
multiplier checklist. We recommend con-
tastants send for a copy of the contest
forms. Enciose an SASE to the contest ad-
dress listed below.

ENTRY DEADLINES:

All entrles must be postmarked no later
than February 26, 1985,

DISQUALIFICATIONS:

Omission of any required entry form,
operating in excess of legal power, manip-
ulating of contest scores or times to
achieve a score advantage, or failure to
omit duplicate contacts which would re-
duce the overall score more than 2% are
all grounds for immediate disqualifica-
tion. Decisions of the contest committee
are final.

AWARDS:

Contest awards will be Issued in each
operator class in each of the contiguous
48 US states, Canadian provinces and ter-
ritories, and each DX country represented.
A minimum of 100 QS0s must be worked
to be eligible for contesat awards,

CONTEST ADDRESS:

To obtain entry forms or to submit an
entry, forward an SASE to: 15-Meter Con-
test Chairman, Bill Gosnay KE7C, 2665 N.
Busby Rd., Oak Harbor WA 98277.

1ST ANNUAL 20-METER
WORLD SSB CHAMPIONSHIP

0000Z to 2400Z January 27

SPONSORED BY:
73: Amateur Radio’s Technical Journal.

MISCELLANEQUS RULES:
Work as many stations as possible on
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20-meter phone during the specified times
of allowable operation. Stations may be
worked once. Crossmode contacts will
not count. Single-operator stalions may
operale a total of 16 hours. All the multi-
operator stations may operate the entire
24-hour period. Off periods must be noted
in your log{s) and on your summary sheet.
Off periods are no less than 30 minutes
each.

OPERATOR CLASSES:

(A) single-operator, single transmitter,
phone only. (B) multi-operator, single
transmitter, phone only.

EXCHANGE:
Stations within the 48 contiguous US

states and Canada transmit an RS report
and stale, province, or territory. All other
stations, Including Alaska and Hawali,
transmit RS report and DX country.

POINTS:

5 QSO points for contact within your
continent. 10 QS0 points for contact out-
side your continent. List points for each
contact on your log sheets,

MULTIPLIERS:

1 multiplier point is earned for each US
state (48 maximum—a District of Colum-
bia contact may be substituted for a Mary-
land multiplier), each Canadian province
or territory (13 maximum), and DX country
(excluding the contiguous US and
Canada).

FINAL SCORES:

Total QSO points times total multiplier
points equals claimed score.

CONTEST ENTRIES:

Each entry must inciude a contest log, a
dupe sheel, a contest summary, and a
multiplier checklist. We recommend that
contestants send for a copy of the contest
forms. Enclose an SASE to the contest ad-
dress listed below.

CONTEST DEADLINE:

Each entry musl be postmarked no later
than February 27, 1985.

DISQUALIFICATIONS:

Omission of any required entry form,
operating in excess of legal power, manip-

ulating of contest scores or times to
achieve a score advantage, or failure to
omit duplicate contacts which would re-
duce the overall score more than 2% are
all grounds for immediate disqualifica-
tion. Decisions of the contest committee
are final.

AWARDS:

Contest awards will be issued in each
operator class in each of the contiguous
48 US states, Canadian provinces and ter-
ritories, and each DX country represented.
A minimum of 100 Q50s must be worked
to be eligible for contes! awards.

CONTEST ADDRESS:

To obtain entry forms, or to submit an
entry, forward an SASE to: 20-Meter Con-
test Chairman, Chuck Ingram WAGR,
44720 N. 11th 51. E, Lancaster CA 83535,

Bill Gosney KE7C
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 98277

THE AWARDS PROGRAM OF
73: AMATEUR RADIO’'S
TECHNICAL JOURNAL

It's hard to believe the years which have
passed since our initial announcement of
the now famous 73 Awards Program port-
folio. Since its introduction by yours truly,
KE7C, in 1979, we've seen the program
grow to become one of the most popular
challenges facing amateurs today!

Consisting of six domestic and five DX
operating achievements, the program has
captured the interest of many of our fel-
low amateurs, rag-chewers, DXers, and
contesters alike.

How does 73 process award applica-
tions? Upon receipt of an application,
each entry is carefully scrutinized for au-
thenticity. They must be seni to the
Awards Manager in the proper format (as
noted in the award rules), otherwise they
must be retumned to the applicant.

I approved, a work sheet is prepared. A
copy is sent to 73 headquarters to process
your certificate. It is there that your award
is given a personal touch and later mailed
1o your door. {A copy of the work sheet is
also malled to the applicant at the same
time to acknowledge receipt of the appli-
cation.)

Should an applicant feel it is necessary
to follow up on an application, send your
Inquiry to: 73, Award Certificate Process-
ing Department, B0 Pine Street, Peter-
borough NH 03458, USA. Always enclose
a stamped business-size anvelope with
your letter,

We hope you enjoy the challenges of
the 73 Awards Program. We ask that you
share it with your amateur friands.

While we hope you'll pursue these
awards, we also ask thal you send the
Awards Manager any information you
might have on other awards which have
never appeared between the covers of this
magazine. Our files are getting bare, and it
is the input of our readers thal keeps the
image of this column original and cre-
ative! If your club sponsors an award, why
not share it with our readers throughout
the world?

WARDS

Now here are the six domestic awards
being sought after by award seekers
throughout the world. These awards are
not meant to be an overnight venture, nor
were they designed to duplicate any in ex-
istence today. Each offers its own degree
of difficulty and creates a sense of ac-

compiishment in those who are happy re-
cipients. Next month we'll feature
our five DX awards.

THE Q-5 AWARD OF EXCELLENCE

It you frequent the American MNovice
bands, you will be pleased to learn of an
award exclusively for this portion of the
spectrum. This award is not meant to be
an overnight accomplishment. Stations
meeting the challenge of this award will
be proud to display it in their shack. It de-
picts the excellence and superiority of
their station's transmitted signal as it Is
heard throughout the various US call dis-
tricts.

1. The Q-5 Award is available to licensed
amateurs and SWL stations throughout
the world!

2. To quality, applicants must work all
ten US call districts and receive no less
than a Q-5 readability report. A valid RST
might be 599, 579, 549, stc., while an RST
of 450, 449, or 469 would nol qualify.

3.To be wvailid, all contacts must be

AWARD RECIPIENTS
(as of 9-1-84)

Q-5 AWARD OF EXCELLENCE
115, VQBJW 133. VE4AKN
116. VE3.9094 134, KAZRIT
117. W3RZD 135. WDA4CNZ
118. WAI1TBV 136. NBFBY
119. KAGNPR 137. KABQYA
120. KA20MX 138. KAORLR
121. KASJYL 139. KAQQOMP
122. KA4AWYA 140. KC4UB
123. KABSNN 141. KASISV
124. KAGSOC 142. KAQQEA
125. WDQAVG 143. KA3FHV
126. WDSBKE 144, KA2RSH
127. WDOGYX 145. KASOKV
128. KB4BSO 146. WHBAVA
126. KA2GSD 147. KASRNH
130. DATWJ 148. VESADO
131, KB4GYC 148. LUICLA
132. WB3LHY 150. KAOHKB

made operating CW on those frequencies
assigned the American Novice. Contacls
must be made on or after January 1, 1979,

4_There are no band rastrictions; appli-
cants may request special band endorse-
ment, however, at the time application is
made.

5.To apply, prepare a list of claimed
contacts, logging each one in order by the
US call district worked. Include the sta-
tion callsign, date and time in GMT, the
frequency, and most Important, tha RST
as noted on the confirmation card.

6. Do not send QSL cards! Have your
list verified by two amateurs or a notary
public.

7. Award fee is $5.00 in US funds (no
IRCs or foreign currency). Checks written
on foreign banks must be payable in US
funds.

8. Forward your application and award
fee to: Bill Gosney KE7C, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
88277, USA.

CENTURY CITIES AWARD

Designed as a dual worked-all-stales
effort, the editors of 73 present the Cen-
tury Cities Award. The applicant who has
earmed this recognition has accomplished
probably the greatest feat avallable in
WAS award programs.

1.This award is available to licensed
amateur and SWL stations throughout the
world.

2. All contacts must be made on or after
January 1, 1979, to be valid.

3. To quality, the applicant must work
and confirm a minimum of two cities or
towns in each of the fifty (50) US states,
for a total of 100.

4. To apply, prepare a list of contacts in
alphabetical order by state. Inciude the
calisign, the date and time of the contact

AWARD RECIPIENTS
(as of 9-1-84)
CENTURY CITIES AWARD

KOLJP
KASLYH
HC2RG
PY2DBU
KX5U
WABBLJ
KASOGC
WSJBR

EHELREBE

AWARD RECIPIENTS
(as of 9-1-84)
TEN-METER 10-40 AWARD

1. WEOLAT
2. K4JSle
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in GMT, the band, and the city. Your list
would look something like the foliowing.
First line, five columns: Alabama KA4ZZZ
4/30/84 7 MHz Decatur; sacond line, last
four columns: WAMKU 111582 21 MHz
Huntsville; third line, five columns: Alaska
KL7MI| 516/B83 14 MHz Anchorage, and S0
on.
5. Do not send QSL cards! Have your
claimed contact list verified by two ama-
teurs or a notary public.

6. Award fee Is $5.00 In US funds. Do not
send |IRCs or foreign currency as they are
no longer acceptable. Checks written on
foreign banks must be payable in US
funds.

7. Forward your application and award
fee to: Bill Gosney KETC, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
88277, USA.

SPECIALTY COMMUNICATIONS
ACHIEVEMENT AWARD (CLASS A)

1. Available to licensed amateurs and
SWL stations throughout the worid, this
award reguires that all contacts be made
on or after January 1, 1978,

2.0nly communications via SSTV,
RTTY, EME (Earth-moon-Earth), andfor
OSCAR satellites will be recognized for
this award. Contacts between stations on
OSCAR and EME may be made using any
authorized mode allowed in your country.
Mixed-mode contacts are not valid.

3. To qualify, applicants must work and
confirm contact with each of the 50 US
states. There are no band requirements.
Specific band accomplishments will be
recognized, however, |{ requested at the
time application is made.

4_To apply, the applicant must prepare
a list of claimed contacts in alphabstical
order by state. Include the date and time
in GMT, the band and mode of operation,
and a description of the equipment and
antenna system used.

5. Do not send QSL cards! Have your
list verified by two amateurs or a notary
public.

6. Award fee Is $5.00 In US funds only.
Sorry, we cannot accept IRCs or foreign
currency.

7. Forward your application and award
fee to: Bill Gosney KE7C, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
98277, USA.

TEN-METER 10-40 AWARD

What would an awards program be
without a stateside QRP incentive? De-
signed especially for owners of converted
CB equipment, the 10-40 award is proba-
bly the roughest worked-all-states award
in existence. If you don't believe it, ask
those who've tried numerous times and
failed!



AWARD RECIPIENTS
(as of 9-1-84)
ANNUAL WORKED ALL USA AWARD

Mixed Band 10 Meters 17. WAOGAEA
86. KATMPJ 7. N4QH 18. JHBNYK
B7. KAQJJK B. NSCSW

88. VETEIK 9. KAQHWV -
B9. N4HPX 10. VE2FOH 1. KSWGA
80. IBAOF(RTTY) 11. HI3VAK 40 Meters
91. BAOF(CW) 3. WD4DBJ
82. Ki2G :_sum""'m 4. WD@BOS
a3. PY1DWM Sy 5. NSAHZ
94. YB2BLKRTTY) 5 WBSUKS 8. N4QH
85. VP2ZMO 7 NAGH 7. KA1DNB
96. KABOGC 8. WB7VBQ 8. K4NRR
g87. KA2PHQ 0. KABSOC B0 Metars
98. KX5U 20 Meters 10. WB2ZEL
6 Meters 10. KAQINF 11. KaLJp
6. K3HFV 11. KAGJOL s A

7. N4QH 12. KE7C SNy
B. N5DDB 13. KC4YY M BINCY
S 3L AN Raer 15. WBIYUH
10. K4GOK 15. KA400U 160 Meters
11. W4CKD 16. KAOLYH 1. KC8P

1. This award is available to licensed
amateurs and SWL stations throughout
the worid.

2.To be valid, all contacts must be
made on the ten-meter band using only
converied CB equipment or other low-
power (20 Watts oulput or less) commer-
cial gear. External amplifiers are pro-
nibited. Contacts must be made on or
after October 1, 1978, on AM, SSB, CW, or
FM. Crossmaode contacts will not count.

3, To qualify, applicants must work and
confirm at least forty (40) US states.

4. To apply. list contacts made in alpha-
betical order by US state beginning with
Alabama Inciude the call of the station
worked, the date and time in GMT, the
mode of operation, and a brief description
of the equipment and antenna system uti-
lized to make the contacts.

5. Do not send QSL cards! Have your

MULTI-BAND SLOPERS

list verifled by two amateurs or a notary
public,

6. Award fee is §5.00 in US funds. IRCs
or foreign currency are nol acceptable.
Checks written on foreign banks must be
in US funds.

7. Forward your application and award
fee to: Bill Gosney KETC, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
98277, USA.

ANNUAL WORKED ALL USA AWARD

1. If you're looking for a stateside award
with a challenge, this one is definilely the
oné. The annual Worked All USA Award is
available to licensed amateurs and SWL
stations throughout the worid.

2. To quality, applicants must work
a@ach of the fifty (50) US states within the
same calendar year (January 1 through
December 31). Annual endorsements will

S
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AWARD RECIPIENTS
(as of 5-184)
DISTRICT ENDURANCE AWARD

8. XE1TIS (48 MIN)
9. KOWNY (52 MIN)
10. KE7C (14 MIN)
11.  KA3FUU (50 MIN)
12. SVIGJ (42 MIN)
13. OK2QX (56 MIN)
14. KAOMMD (39 MIN)
15, ISMXX (18 MIN)
16. P29NSF (28 MIN)
17. VESADO (51 MIN)

be awarded each subsequent year that an
applicant qualifies again.

3. All valid contacts must be made on or
after January 1, 1979, There is an award
for single-band accomplishments on 2, 6,
10, 15, 20, 30, 40, 75, and 160 meters. A
mixed-band award is also available.

4. To apply, prepare a list of claimed
contacts in alphabetlical order by state.
List the state, the callsign of the station
worked, the date and time in GMT, and the
band and mode of operation.

5. Do not send QSL cards! Have your
list of contacts verified by two amateurs
or by a notary public.

6. The fee for this award is $5.00 in US
funds. Annual endorsements are $2.50.
We are sorry, but we can no longer accept
IRCs or foreign currency. Checks wrilten
on foreign banks must be payable in US
funds.

7, Forward you application and award
fee to: Bill Gosnay KETC, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
88277, USA

DISTRICT ENDURANCE AWARD

If any of our readers feel our awards are
to0 easy, lake a hard look at this award!
Looks simple, huh? Don't be deceived. Try
pursuing it; it will drive you right up the
wall with frustration. Known as the

# NEMAL ELECTRONICS
COAXIAL CABLE SALE

$SOTRON ANTENNAS

BIG ON PERFORMANCE

SMALL ON SPACE
MODELS FROM 160-10 METERS

NO RADIALS!

PERFECT FOR LIMITED SPACE
APPLICATIONS: BOATS, APARTMENTS,
VACATION HOMES AND MORE.
.... 553" plus $4™ Shipping
%*AOMETER............. $52% plus $3™ Shipping
ASK FOR PRICES ON OTHER MODELS
*SEE REVIEW IN OCTOBER 73

BILAL COMPANY

District Endurance Award, you'll need o
find yourself an accurate timepiece, as
you'll have exactly sixty (60) minutes to
work all ten (10) US call districts. If you
surpass the time limit, you'll have to start
all over again. It definitely takes some
planning, perhaps even some band chang-
ing.

Oh, one last important point. All con-
tacts must be made Independent of nets,
any net-lype operations, and not while a
contest is underway! Any takers?

1. The District Endurance Award s

available to licensed amateurs and SWL
stations worldwide.

2.To be valid, all contacts musl be
made on or after January 1, 1979, There
will be no band or mode restrictions. If you
are fortunate to work all contacts on a sin-
gle band, however, we will be happy 1o rec-
ognize that feat should you mention it al
the time application is made.

3. To qualify, applicants must work all
ten (10) US call districts in one hour or
less. The time will commence the moment
the first contact is eslablished (callsign
and RST are exchanged) and end the mo-
ment the 10th call-district contact Is
made. Call districts can be worked in any
order 8o long as all ten districts are worked
within the 60-minute period,

4 To apply, applicanlis must state in
their applications that all contacts were
made independent of net or contest oper-
ation. Applicants mus! prepare a list of
claimed contlacts in callsign order by dis-
trict. Include the date and time in GMT,
the band and mode of operation, and the
state.

5. Do not send QSL cards! Have your
claimed list of contacts verified by two
amateurs or a notary public.

6. Award fee is $5.00 and must be pay-
able in US funds (no IRCs or foreign cur-
rency). Checks written on foreign banks
must be payable in US funds.

7. Forward your application and award
fee to: Bill Gosney KE7C, 73 Awards Man-
ager, 2665 N. Busby Road, Oak Harbor WA
98277, USA.
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268 RamseyElectronics ............ 95 B3 YaesuElectronics......... Cov. Il
BOOKS i elc.
AMATEUR RADIO/ELECTRONICS TITLES MICROCOMPUTER TITLES
Catalog # Item Price Catalog # Itemn Price To Order
BK7307 Behind the Dial $ 495 BK7384 Annotated BASIC Vol. 1 1095
CT7305 5 WPM Code Tape 495 BKT385 Annotated BASIC Vol. 2 1085 SHIPPING AND HAN-
CT7306 6+ WPM Code Tape 495 BK7390 Inside Your Computer 1297  DLING: $1.50 for the first
CT7313 13+ WPM Code Tape 495 BK7398 Introduction to TRS80 Data Files 2497 book 5'1 00 for each addi-
CT7320 20+ WPM Code Tape 495 BK7386 Kilobaud Kiassroom 1495 tional book for US delivery
CT7325 25+ WPM Code Tape 495 BK7404 Mach. Lang. Subroutines for CoCo 297 ng foreign  surface
CT7394 Code Tapes (any four above) 1595 BK7400 Prog. for Electronic Circuit Design 1495  ¢10.00 per book for for
BK7308 Contest Cookbook 595 CC740011 BK7400 with Apple disk 24 .97 Ejgﬁ airmall. Orders pay-
BK7321 A Guide to Ham Radio 495 CCT740012 BK7400 with IBM PC disk 2497 able in US dt'.J"EfE only
BK7322  Hobby Computers Are Here 249 CC740013 BK7400 with TRS-80 disk 2497 '
BK7383  Living on a Shoestring 797 BK7388  The Selectric™ Interface 1297  Gomplete the postage
BK7312  The Magic of Ham Radio 495 BK7311 Some of the Besl from Kilobaud 10.95 paid card, or itemize your
BK7383 The New Weather Satellite 895 BK7395 TRS-80/Z80 Assembly Lang. Library 34.97 complete credit card in-
Handbook BK7382 Understanding & Prog. 10.95 formation (include post-
BK7310  Owner Repair of Radio Equipment 795 Microcomputers age and handling) to: WG
BK7302 Propagation Wizard's Handbook 6.95 Books, ATTN. Retail
BK7351  SSB...The Misunderstood Mode 550 SHELF BOXES Sales, Rte. 101 and Elm
BK7368 VHF Antenna Handbook 5.95 Catalog # Hem Price St, Peterborough, NH
SG7357  Study Guide-Novice Class 485 BX 1000 Shelf box—1 200 03458.
SG7358  Study Guide-General Class 6.95 BX 1001 Shelf boxes—2-7 150 ea.
CT7300 MNovice Study Tapes (Set of 3) 1585 ax1002 Sheif boxes—8 and u 1.25 ea.
LB7380  Test Equip. Lib. V2—Audio Tester 195 = P
LB7361 Test Equip. Lib. V3—Radio Equip. 195
LB7362  Test Equip. Lib. V4—IC Test Equip. 195
LB7365 Test Equip. Lib, VO—Vois. 2, 3, 8 4 495
BK7315  World Repeater Atlas 200
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from page 60

Activity—Band Usage

On the HF bands, 40, 20, 15, and 10
meters, an average of 40% were aclive;
160m attracted 7%, and the new 30m
band just under 5%. (This band has been
available for only about 12-18 months.) Al
VHF and above, 4 4% operaled on &m,
just over half (51%) are active on 2m, 6.4%
on 70cm, and an average of 0.3% on all
other bands above 70cm. Good intentions
were always indicated by an average of
15% for future HF activity (presumably by
way of upgrading), 11% moving up 10
70cm, and 2% indicated future use of fre-
quencies above 432 MHZ

Time Spent on Hobby

“Gilding the lily” should have been In-
cluded in this section because the lime
the average radio operalor spent at the
hobby was 48.4 hours per week! No won-
der some XYLs and possibly a few OMs
growl now and then. The average ligures
given are in Fig. 3.

A rewording of the question in this sec-
tion is necessary, as it is known that all in-
dividual amateurs do not participate in all
these activities in any one given week, but
it still is an interesting result when viewed
with circumspection.

How Introduced to Amateur Radio

Personal contact with friends or rela-
tives accounted for over 63% of the intro-
ductions to amateur radio. Just under
21% came via shortwave listening, and
only 7% resulted from Branch/club activi-
ty, which was on a par with those who first
read about the hobby.

How Long Before Ambition to
Become an Amateur was Realized

In the age group up to 40 years Il took,
on average, just over a year to get a li:
cense after being Infected by personal
contact with another amateur al school,
at work, or within the family. At the other
end of the age scale, first exposure 10 am-
ateur radio came through the armed
forces or personal contact, and il ook
another seven years 1o gel a license.

Conclusions

There is a lol to be learned from the sur-
vey, nol the leasi being the way the ques-
tions are phrased. Figures are also re-
quired about satellite operations, packet
radio, use of computers In amateur radio,
and so on. Several surveys will be neéces-
sary before trends can be seen properly,
but at least the completion of this, the
first one, is a start to help with the plan-
ning for the future of amateur radio here in
Fa

VHF ACTIVITY FROM NIUE ISLAND

Six-meter beacon—ZK2S5IX—52.100
MHz—antenna at present, an B0O" long
rhombic at B0’ high, but it is only tempo-

Ages Percent
10-19 1.22
20-29 6.51
30-39 16.32
40-49 20.28
50-59 2271
60-69 214
Over 69 115

Fig. 1.

NTERNATIONAL

rary. . .another antenna is to be built that
will be a bit more omnidirectional and can
be attached permanently to the beacon.
The beacon was put up by Bob Sutton
ZK2RS, and he reports the life of the bea-
con is uncertain after his departure from
the island in November or December this
year when he returns to ZL

Warrick ZLBAFH, Raoul Isiand, finished
his tour of duty there and left the island
late in August. His replacement 15 not an
amateur licensee, so once again Raoul
Isiand goes QAT for an indefinite period.

DX QSL TIP
Ron K60ZL., who recently operated

$ Value “Home-Brew 3S:Commercial

100 g 1.20
1000 67. 24
1500 13 16.
3000 9. 35.
4500 1.25 16.
6000 0.25 425
7500 0.16 1.75
9000 0.30

10,000 0.15
More 1.40
Fig. 2.
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from Northern Cooks as ZK1XL, reports:
When sending QSL cards to areas where it
is hot and humid, put a piece of waxed
paper under the flap of the self-addressed
envelope you send. Out of 2500 cards he
recelved, 2495 were stuck shut by the hu-
midity! The other five had waxed paper
under the flap.

OLD TIMERS CLUB

This is the ZL equivalent of the Quarter
Century Wireless Association. Certifi-
cates were awarded to Jack Ashiord
ZL2R0O, Graham Goodger ZL2RP, Lou
Smith ZL4BF, and Bill Turmner ZL1PY re-
cently for their long association with ama-
teur radio.

Silent keys recorded this month were
Len Chisholm ZL3UK, Pat Senior ZL3VQ,
and Roger Bacon ZL15G, all long-serving
amateurs and members of the OTC.

As this column, by my calculations, will
appear in the December issue of 73, | wish
to thank all those who have written 1o me
regarding the ZL scene and extend to all

Activity Time
(Hours per week)
Equipment
Operating 7.7
Design 6.3
Construction 7.3
Reading
Magazines 8.0
Books 7.0
Club Activity 5.6
Other Activity 6.5

Fig. 3.

Wilfred LABSL and Knut LASYF, the editor of Amatér Radio and a member of the HQ stalf

of NRARL

73 readers and staff the best of festive
greetings from all here down under in ZL-
land and a very Happy Christmas. | hope
Father Christmas brings you all some-
thing good for the shack on Christmas
morning: I'll be thinking of you all on that
special day.

i |
e |

Bjorn-Hugo Ark LASYJ
N-3120 Andgebu
Norway

Well, hi there, fellows, hopa you en-
joyed my last column, because here | am
again, this time with a newcomer in the
Norwegian amateursadio meetings, The
Skumsjoe Trefi-84, the first of what | sin-
cerely hope will be an annual meeting, be-
cause this was something new.

Only a week after our hasty return from
HAM-84 in southern Germany, described
in November's 73, we had the opportunity
and great pleasure to attend another ham
meeting, held in the central part of Nor
way. Up in the mountains, it was close 10
an idyllic lake, the Skumsjoe Lake, sur-
rounded by some low hills belween the
two cities of Raufoss and Gjoevik. Be-
cause of lack of time and some unfortu-
nate bad weather which hit the whole area
except this specific spot, not 100 many
did attend, but with the results being as
they were, I'm sure the number next year
will be guite another story.

| must say that such a cozy meeting will
never be forgotten. The program was ar-
ranged so as to get as many as possible of
the hams to bring their families with them
and just enjoy themselves. The ham-radio
shop, Norsk Radio Supply, showed up on
very short notice with an exhibition of the
latest from Yaesu Musen, Telex Hy-Gain,
Cushcrafl, etc., and the more than 50 ama-
teurs there had a super time seeing and
touching the newest technology In ham
radio. Normally, they have to travel from
2-4 hours to get to Oslo, where the shop Is
situated. The arrangement was made by
the local section of NRRL, the Gjovik
group, and one of the main goals was 1o
get as many as possible of the local CB
clubs to attend and introduce them (O
ham radio; | understand this was a total
success and guess that we are going 1o
get quite a few new hams from that area in
the future.

Saturday night had the big feature, with
a barbeque with a whole pig being roasl-
ed, dancing to music produced live by Wil
fred LABSL, amateurs chaiting, wives and
kids doing more or less the same, excepl
tor the few Vikings taking a bath in
14-degree-Celsius water—the author ab-
solutely nof included! But mind you, the
pig was delicious. Knut LASYF (maybe our
new president) was attending on behall ol
the HQ of NRRL and gave an informative
speech to the CBers.

On Sunday there was a fox-hunting
competition, with quite a few newcomers;
to be honest, most of us were, including
myself, and | did hear the foxes but | never
saw one.

DX

My last column didn’t give you any in-
formation on DX since | haven't been ac-
tive at all for over a month. This is just dua
to too much work and traveling. Another
thing is that | have moved my QOTH and |
can assure you that my new QTH abso-
lutely is not the DXers dream. Later | will
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give you a description of my oild Setup
and, of course, the new one. | must say
that I'm more curious than desperate
about how | will manage to work any new
ones at all, because those mountains will
surely be a challenge to work DX over. In
the meantime, you must be satisfied with
reading my presentations on other DXers,
who have the opportunity to work them all,

Bjorn Waller SMEEHY

One of the well-known low-band DXers
in Scandinavia Is Bjorn Waller SMBEHY of
Hindas, Sweden. He has been one of
those you always hear working the rare
ones, either on 80 or 180 meters; the latter
seems to be of most interest to him re-
cently.

| had the opportunity to run into Biorn at
HAM-84 at Friedrichshafen, and it was an
unforgettable moment. You may ask,
why? Well, it's very seldom you are able to
meel someong with such identical inter-
ests as yoursall, Antennas, propagation,
and low-band DXing. It's one of the rare
times you always will remember. And a
new friendship has been made. Wa had, of
course, met on the air, but | think we were
chatting for two hours each of the two
days | was there.

Bjorn is a nice looking fellow, bom in
1956 and first licensed in 1971. He's un-
married and lives with his parents in a
nice villa, 35 km east of Goteborg in south-
ern Sweden, facing a large lake. He got in-
terested in DXing when someone told him
about the possibility of working it on BO
meters, in the winter of 1976, and since
then he's been really bitten by the bug. His
recent DXCC status is 138 mixed and 132
CW, all on B0 meters. But he told me that
he has 240 worked, all CW, all on B0 me-
ters, and, believe it or not, 103 waorked on
CW on 160 meters. Remember, it was only
last year that the Swedes got permission
to work on 160 meters. His antenna on 160
is a 1/&-wave sloper up 30 meters above a
large ground system with some 200-me-
ter-long radials.

On B0 meters he runs a 4-element phased
vertical beam with 400 radials, and having
as much space as he has, he is running
quite a few Beverage antennas stretched
3 meters above the ground. As he says, a
total of some 23 km of wire. Wonder what
the neighbors say? Or what about living in
a bird cage? Hi! Anyway, he's a marvelous
DXer on low bands, and watch out guys,
he is reaily going to hit hard on the higher
bands, as well. Up till now he has been
running a dipole on 10 and 15 meters and a
ground plane on 20 meters, but look at
what he has going now: a 33-meter tower,
rotatable, with stacked vagis, 6 over 6, on
20, 15, and 10 meters; on 40 meters, a
3-element yagl, but it's possible he will try
a 2 over 2 instead. | sincerely wish him
luck.

Bjorn SMEEHY is also very well known
as an active 2-meter ham, working EME,
tropo, sporadic E, and aurora; he Is really
keeping the air glowing with rf. His rig is,
of course, a TR-T and 4B-ine all made by
A. L Drake Company, and he runs a home-
brew linear amplifier giving the legal pow-
er. And if this is not encugh, he is even a
high-speed CW operator as well. So | real-
ly wonder, this does not sound very ama-
teur-like. It's quite professional radioing.

Bjorn is always happy to QS0 with DX;
it you hear him, gel yourself a schedule for
an EME or low-band QSO. Where the DX
is, he is. SMBEHY will surely be one ol
those big, big signals out of Europe, and |
bet he will be hard to beat in a contest.
Maybe the Finns (OHs) have some serious
competition to come?

Bjorn SMBEHY at HAM-84, Friedrichshafen.

POLAND

Jerzy Szymczak
78-200 Bialogard
Buczka 2/3
Poland

ELECTORAL CAMPAIGN

At the end of 1984, deputies to the Na-
tional Congress of PRAA will gather. They
were elected by district conventions, in-
cluding the district convention in Katowi-
ce on March 25th, where many members
and invited guests heard a lecture by the
outgoing board about organization trou-
bles related to nearly two years of licens-
ing difficulties.

It is to be regretted that so many former
hams do not put in for licenses again. The
first Polish UHF-FM repeater, resumption
of transmitting of district bulletins, and
rapid development of the radiotelephone
networks were numbered among positive
aspects of district activity. The chief of
the repeater group and the Initiator of the
Polish QRP Club gave the final lecture.

A 10-person District Board, B-person
Auditing Committee, and 22 delegates to
the National Congress were elected dur-
ing the convention. New President
SPOMM, new Vice-President SP9EU, and
continuing Secretary SP9DL entered on
their duties.

Before and during the convention an
equipment exchange enabled many radio
amateurs to purchase components and,
for the first time, circuit boards for the lo-
cally-designed transceiver, "Bartek.” On
April 1st the district conventions of PRAA
in Poznan and Bielsko Biala took place.

Discussed at the convention in Katowi-
ce was the first Polish UHF-FM repeater in
Podzamc2e, near Zawiercie, bullt by radio
amateurs of the Clubs: SPOPDG in Dabro-
wa Gornicza, SPO9PEZ in Katowice,
SPAPPP in Bytom, and SPOPKD in Zawier-
cie. Chie! constructors of the repeater
were: Jerzy Wojciechowski SPSMCW,
Jacek Ziemniak SPOCSW, and Zbigniew
Sitko SP9-2841.

The automatically-controlled repeater,
SRIE, works on channel RO (Input 145,000
kHz, output 145,600 kHz) with the power of
the transmitter set at 1 W. Installation
consists of three basic subassemblies: a
receiver, a transmitter, and a control sys-
tem. The control system includes the gen-
erator of the callsign SRO9E and a system
for repeater access controllable by the
modulation tone of 1750 Hz. The device
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mates with two independent ground-
plane antennas. A third antenna is being
prepared for a radio beacon that would
begin its work after a granting of permis-
sion. The radio beacon SPAVHE. emitting
F2 with power of 100 mW, will be installed
504 meters above sea level 10 guarantee
long range under good conditions. There
are two independent diplexers between
the antennas and the converter. In the fu
ture, the architects of |he contraption will
install more diplexers and use a commaon
antenna for sending and receiving.

Luiz Miguel de Sousa CT4UE
PO Box 32

8. Joao do Estoril

2765 Portugal

As mentioned before, the new rules for
the ham service came Into force in July,
1983. However, thanks to the helpfulness
of the Secretary of Communications, a
commission was formed by five hams who
will collaborate in review of the rules. The
nominated hams are CT1VV, CT1BH,
CTiIWW, CT1AL and CT1GM. We think
that in the very near future we can really
announce thal we have rules according to
the IARU Region 1 status.

I've received some letters from hams
compilaining of the delay In receiving
QSLs via the Bureau. Despite other things
written in several publications, The Poriu-
guese QSL Bureau is In charge of R.E. P,,
Rede dos Emissores Portugueses (CT1REP).
So send cards this way; the Bureau staff
will take care of them with great care.
They do handle cards almost daily.

VISITORS IN LISBON

This year, | have been very lucky meet.
ing hams from several parts of the globe
Last July, Lamry Lemas N6CCL and Wil
LUGTEA [ex-CREIK, CT4IK) came over to
Portugal for their summer holidays and
we had a short talk, Wil is my ex-neighbor
in Africa, more precisely in Angola. Our
thanks, and keep coming to this sunny
European garden.

HAMS OVER THE CLOUDS

Celebrating the 32nd anniversary of the
F.AP.—Forca Aeria Portuguesa (the Por-
tuguese Air Force) and taking an opportu-
nity to promote this lovely hobby, two
aeronautical mobile stations were active
from two dilferent airplanes. CT1CUG

(Colonel Atonso), CT1G! (Lisutanant Colo-
nel Brogueira), and CT40A (Captain Leo-
nel) were involved in Lthis act. This opera-
tion had the support of the High Com-
mand, and the eavent was very well accepl-
ed by the hams and local authorities who
issued the aeronautical mobile license.
They send a nice award and QSL card for
those who contacted them. The callsign
used by them was CT7TFAPIAM.

The planes were a Hercules C-130 and
an Aviocar, and they handled the opera-
tion on their regular flights. On VHF, an
ICOM 255E was used, and on HF they had
a Kenwood T5-120S5. These two opera-
tions were on the air for about a week, and
nearly 13 tlight hours were totaled. As are
sull, 750 contacts were made, with aimost
all European countries, Africa, and North
and South America. For those who made
contact and wish to receive a QSL card or
award, you should send a QSL to: Coman-
do Operacional da Forca Aeria, Monsan-
to, 1500 Lisboa, Portugal.

Last summer, | decided to go to Al-
garve (southern Portugal) and get some
tropical weather down there. As a result, |
had a nice chal with Edy G5BBD (known
as the BBD of! London, HI), and | stayed 5
days with him.

Does anyone know the new address for
WEBCNL? If you do, drop me a line.

Finally, | do wish you a very happy and
prosperous 1985, and let's look for the DX-
paditions in the New Year coming.

SAUDI ARABIA

Don Muhi WABDEI (HZ1AB)
PO Box 2445

Dhahran

Saudi Arabis

For some time now, several ol us have
been watching the "73 International” col-
umn in 73 for a report on Saudi Arabia. In
the past several months the column has
expanded to include many new countries,
so several of us got together and prepared
this for you. We have been quite candid
and no names are listed, even those of our
Saudi amateur friends, so that no one gets
in trouble.

YES, AMATEUR RADIO IS ALIVE
IN SAUDI ARABIA

Many amateurs worldwide have the
misinformed idea, primarily from contact
with the ARAL, thal amateur radio doesn’t
exist in Saudi Arabia. This is quite far from
the truth, but the curtailment of amateur
radio in the Kingdom is supported by the
strict rules Iimposed on those who do re-
caive Lthe right to operate, At presant thare
are only 19 legally-licensed Saudi opera-
tors, one club station, and four non-
Saudis. The last amateurradio license
was granted by the King in 1874, “Li-
censed” is possibly the wrong word;
“decreed” would be better. There is no for-
mal writien amateur-radio license, only a
letter signed by the King or one of the
Royal Family Princes that allows the user
0 acquire equipment and then operale.
Those granted such a decree then choose
their own callsign in the HZ1 grouping if
Saudi or in the 721 grouping if non-Saudi.

Even though the Ministry of Post, Tele-
phone, and Telecommunications (MOPTT,
or PTT ior short) is responsible for all
radic communications, amataur opera-
tion is outside of their purview. PTT and
the military only monitor the amateur op-
erations for illegal or unauthorized usage.
An exampie of unauthorized usage would
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A fresh 1dea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

ﬁ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547 / California: (714) 998-3021

» 15

SS-32 $29.95, TS-32 $59.95
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COMMODORE

-USER WRITTEN SOFTWARE-
Supporting all COMMODORE computers

* GAMES % UTILITIES * EDUCATIONAL W

B B i i

P.D.I. PROGRAM MANUAL - $5.00

Esch program will have instructions on oparation, usas, keyboard
of joystick commands and other information to make using it as
aasy as possible. The cost of the manual will ba $56.00 sach and
contain all of the Vic 20 and Commodora 64 collections thru the
end of 1984 with updates for 1986 collections whan availabla.

. e S N S N D S DI BN B T S O S S S S

VIC 20™
Vic 20 collections ¥ 1 thry 12
50 + programs per collection-Tape or Disk $10.00 sach I
ViIC 20 COLLECTION #12
15t Addition @ A PH Direct RA® Accounts @ Account-Busingss
Account-Agency ® Account: Retmil @ Animation Demo's @ Arthmetic
Binary: Decimal @ Mirih Record @ Bit Findar ® Businass Files
Chockbook Bal @ Checkars ® Code Subroutine ® Craps® Craps - £
Daily Journal® Daniel’s Daorl Digi-Dastrection ® Egg Catch
Eqt Clagzific® Equity Yields @ Galactic Code® Grade Report® Hangman
Hex 5.0 @ Histrogram Pot® Hometerm @ Hometermtape @ Insurance Files
invaders @ Laser Gunner Vic @ Liberty Bali-SE® M/L Scr Pring
Math- EDT @ Math-EDZ @ Murcler 1@ Music Calculator® Mames
Muke Bomb ® Othalls/ Frinter ® Paveheck Yerify & Phone Dir® Road Rally
Rule of 7Bths ® Runic Char 8 Scraiching @ 3CTS VS ALNG
TS VS ALNS P8 Social Sacurity @ Starwars ¥mps@ Tag® Vic Business
Vie Lime Editor® Vic Mail Revised @ Vicky Ins @ Vicky Prog
Who-Whom Quiz @ Wisdom

COMMODORE 64™
64 collections # 1 thru 12
25 + programs. per collaction-Tape or Disk $10.00 each

 — . S SN W T T s — —— —— [T —
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DINSET": Reset Switch

Warks on Vic 20 or Commodore 84 — $5.00

| —— — — — — T — . | T —— S S (—— =

SERIAL CABLES
10F.—$10.00 15Ft—$15.00

B —— —— ——————T— T — S —— S — =T

LOC-LITE"™ operstion Status Indicator
Assambled and Tested $20.00
Kit w/inst $15.00 Board w/inst $7.50

. — ——— T — — —— T T — — — ——— e S — r—

Prices includa U.S. shipping and handling only.
CHECK. MONEY ORDERS, VISA and MASTERCARD
accepted. NO C.0.D.'s

Wiite Far A Frae Fiyer Or Send 80¢ In Coin OrStamps For A
Complete Catalog.

‘PUBLIC DOMAIN'™, INC. .-148
6025 S. Rangeline Rd.., W. Milton, OH 45383
10:00 a.m. - 5:00 p.m. EST — Maon. thru Fri.

(513) 69B8-5638B or {613) 339-1725

wiC 207, CEM? g ©omrradony B4 g Trag ol (D w Eles Lhe:
M na Amgwipnd T ol e Bumnwad b fei. e

[F YOU HAVEN'T HEARD OUR BEEPERS
YOU'RE NOT LISTENING!

What's & BERPER? Bometlimas called a '"ooUriesy beep, "’
both Faxscan BEEPERS add a gentle high frequency beep
sutomatically to the beginning of each transmission and a
low beep &t the end, '"Talk-over'' 18 4 thing of the past!

INTRODUCING EP-4 “The PRO'' BEEPER. The FRO i
gtate-of-the-art besping! Includes & digitally-program-
mahble tmer (use it for ID or timeput warnings), an
automatic "'Slumbar Mode'' for long battery life (9V bal-
tary required—not included), and programmable volume

santral of the unigue double 4-beep Hmeout warning. No
speaker! Uses & plezo-transduear|

Hook-up's a'armp with either modell Interfacss to virtual-
1y all modern gear. Manual supplied with each BEEFER.
Available in thres versions:

A" yarsions sre complete with case, cable, industry

standard 4-pin connectors

“H''  yarslons are the same as above butl without connec-
tore. Add yourown!

uEtt gargions are olrcuit-board models for custom in-
gtallations. Perfect for repeaters or building INTO

your rig

BEEPERS ARE A
PLKSEAH EXCLUSIVE! i

BF-4' Tl-'.lﬂ FRO" BEEPER BP-3 ""ThaOriginal’’ BEEFER
A- $70 All units are assembled, tested, A- §E9D
B- $68 parry a 80-day limited warranty, B- $4%8
C- $485 and shipped pre-paid in TS, - $28

Ohio regidents add 8% sales tax

F X5 e -

17 45 Do Dieive » Daytan, Oho 454718

«~ See List of Advertisers on page 80

THE ULTIMATE PROGRAMABLE
NICAD CHARGER WITH MEMORY ERASE

R e T T R e

® 50 min.chargetime — 450 Mah
battery

® Dual shutoff sense circuit

[ vt werars el

e ™

¢ Programable — 1 to 12 cells . ® Repairs many shorted cells

Mo Nicad heat build up T ® Supplied with universal EZ

z hook wire leads

Control Products Unlimited, Inc. has responded to our professional market by introducing the Model
GMS 403 Rapid Nicad Battery Charger and Conditioner,

C.P.U.'s many satisfied customers have from time to time made suggestions concerning extra features that
they felt were desirable. These suggestions were compiled and our new product group went to work,
implementing these features in the cleanest design ever. Our engineers built new and exciting features
into the advanced time proven circuitry of our former GMS 401 and GMS 402 product line.

Specify Voltage and Mah of Battery Pack(s)
with order. One program module included —
optional modules $3.00 each.

$249.00 plus $4.00 Shipping
(PA Residents add 5% sales tax)

IE Control Products Unlimited, Inc.
PO Box 10 Downingtown, Pa. 18335

(215)3B83-63895 D5

Time to taik
on a

Ten-Tec Talkie

Made in the U.S.A. And it’s priced right.

The Ten-Tec 2591 offers

everything you’ve ever

wanted in a 2-meter
handheld.

+* Memory Lockout permits the scanner to
temporarily bypass channels for quick
lockout of busy frequencies, yet retain them
in memory for normal operation on demand
* 10 Memories with stored offset. Channel 0
accepts any non-standard offset * Modifiable
Band Scan without complete
reprogramming. Scan any section of the
band within user defined upper and lower
limits in steps of 5, 10, 15, 25, or 30 kHz.
Change step size, upper and lower limits
independently. Manual Scan also up or
down, in 5 kHz steps * Selectable Skip or
Hold » 2.5 Watts or .4 Watts » Covers
143.5-148.995 MHz * LCD Readout with
Back Light * Quick-Release 450 mAH
NI-CAD Battery Back * 16-Key Dual Tone
Encoder, built-in * LED shows battery
status and transmit mode * Designed and
Manufactured in Tennessee. And it carries
the famous TEN-TEC one vear warranty.
Put it to work for excellent 2 meter
performance.

HOLIDAY SPECIAL:
Free case with each Model 2591 -

Nov. 1 through Jan. 31.

TEN-TEC I

SEVIERVILLE, TENNESSEE 37862

=




1985
CALLBOOKS

NEW!\
Special 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 Calibooks
will be published December 1, 1984. Order
your copies now for earliest delivery.

Each Shipping Tolal

0U.S5. Calibook $21.95 $3.05 $25.00

0 Foreign 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. Illinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.

The U5, 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 Foreign
Supplements when ordering. Illinois res-
idents add 6% sales tax. Offer void after
November 1, 1985.

RADIO AMATEUR I I E |(
- ea 00 INC
. Dept. B
ﬁ 925 Sherwood Dr., Box 24
- LAKE BHlury,
) | ¥TSA
g1 1el: (312) 2346600 = @
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IRONPOWDERand FERRITEPRODUCTS

Fast, Reliable Service Since 19463

Small Orders Welcome

Free ‘Tech-Data‘ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

ASClI—USAJAX.25
HDLC CONVERTER

USA/AX.25 is the AMRAD approved digital
format STANDARD used on amateur pack-

et radio netwﬂrlfs.

PAC/NET board only $80.00
Assembled/Tested. NoICs.90day warranty

Package of all ICs except 2-2716

EPROMs $80.00

/ AFTER ALL YOU WERE ONlY
CUARANTEED FOR 10 YEARS."

PAC/NET SYSTEM

PAC/NET SYSTEM $240.00

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.26 standard RS232 serial ASCI|
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK.

Custom Systems Custom Programming

BiLL ASHB

mm AND SON
K2TKN—KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978

Don't you wish every crystal manufac-
turer had a guarantee like ICM? At in-
ternational we guarantee every crystal
forever when used in the equipment
for which it was designed

Our computer database contains cor-
relation informathon on over 15,000 dif-
ferent types of crystals. No other crystal
manufacturer offers this valuable ser-
vice,

When you think of crystals, channel ele-

ments, or oscillators, call ICM first
When it comes to frequency control, we
want to be your ONE SOURCE

International Crystal Mfg. Co., Inc.
10N, Lee, PO. Box 26330

Oklahoma City, OK 73126-0330
(405) 236-3741 ’




TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2C39/7289 S 34.00 1182/4600A $500.00 ML7815AL $ 60.00
2E26 7.95 4600A 500. 00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-5002 102.00 4657 84.00 ML 7855KAL 125. 00
3-1000Z/8164 400.00 4662 100.00 7984 14.95
3B28/8664 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
ICX3000F1/8239 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
IXN3000F1 567.00 5836 232.50 8156 12.00
4-65A/8165 69.00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 | 35.00
4-250A/5022 98.00 5867 A 185.00 8295/PL172 500.00
4-400A/8438 38.00 5868/AX9902 270.00 8458 35.00
4-400B8/7527 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 85330 136.00
4CX2508/7203 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/A79909 95.00 8624 100.00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00
4CX1000A/8168 485.00 6161 325.00 8950 13.00
4CX1500B/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
4CWB00F 710.00 6360/A 5.75 6CL6 3.50
4032 240.00 6399 540.00 6DJ8 2.50
4E27A/5-125B 240.00 6550A 10.00 6005 6.58
4PRE0A 200.00 6883B/8032A/8552 10.00 6GF5 5.85
4PR60B 345.00 6897 160.00 6GJ5A 6.20

| APR65A/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 6HF 5 8.73
4X150D/7609 95.00 7094 250.00 6JG6A 6.28
4%2508 45.00 7117 38.50 6JME 6.00
4%X250F 45.00 7203 P.0.R. 6JNE 6.00
4X500A 412.00 7211 100.00 6JS6C 7.25
5CX1500A 660.00 7213 300.00* 6KNE 5.05
KT88 27.50 7214 300.00* 6KD6 8.25
4168 5.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6L06 G.E. 7.00
5728/T160L 49,95 7325 P.0.R. 6LQ6/6MI6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 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

cMH z electromcs

Tﬁ" Fm NUII'IDEI’ ‘““All parts may be new or

surplus, and parts may be

300‘523'01 Bo substituted with comparable parts

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 F455Z32F

455KHZ at 3.2KHz wide. May be other models but equivalent., May be used or new, $15,99
ATLAS Crystal Filters

5.595-2.7/8/15SB, 5.595-2.7/1SB
8 pole 2.7KHz wide Upper sideband. Impedence 800chms 15pf In/800chms Opf out. 19.99
5.595-2.7/8/U, 5.595-2.7/USB

I 8 pole 2.7Khz wide Upper sideband. Impedence B800chms 15pf In/800chms Opf out. 19.99
5.595-.500/4, 5.595-.500/4/CW
4 pole 500 cycles wide CW. Impedance 800chms 15pf In/800chms Opf out. 19,99
9, 0USB/CW
6 pole 2.7KHz wide at 6dB. Impedance 680chms 7pf In/300chms 8pf out. CW-1599Hz 19,99

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-ZL/ZU-21H

| 455KHz at Center Frequency of 453.5KC. Carrier Fregquency of 455KHz 2,36KC Bandwidth,
Uoper sideband. (ZU) 19,99
Iower sideband. (ZL) 19.99

A XEEEEZIEEESEREES SRR RIS SRR R SRR 2 R R R RRERES SRS EE S EEEES B E RS

CRYSTAL FILTERS

NTEKKO FX-07800C 7.38MHz $10,00
TEW FEE=-103-2 10.6935MHz 10.00
SDK SCH-113A 11,2735MHz 10.00
TAMA TF-31H250 CF 3179.3KHz 19.99
TYQO/CD 001019880 10.7MHz Zpole 15KHz bandwidth 5.00
MOTOROLA 4884863B01 11.7MHz 2pole 15KHz bandwidth 5.00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 54286C 21.4MHz 2pole 15KHz bandwidth ; 5.00
PT1 1479 10.7MHz 8pole bardwidth 7.5KHz at 3dB, 5KHz at 6dB 20.00
CCMTECH A10300 45MHz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6MHz 36KHz wide 10.00
FILTECH 2131 CF 7.825MHz 10.00

A A ST EEEEEEES RS RS ES SRS ER SRR R SRR REESE RS RS RERR AR SR RS RS R R RREEEE R R R R

CERAMIC FILTERS

AXEL 4F449 12,6KC Bandpass Filter 3dB bandwidth 1.6KHz fram 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+2KHz bandwidth 4-7% at 3dB 5.00
TCEF4-12D36A 455KHz+-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 10.00
MURATA BFB455B 455Kz 2:50
BFB455L 455KHz 3.50
CFM455E 455KHz +-5,.5KHz at 3dB , +8KHz at 6dB , +-16KHz at 50dB 6.65
CFM455D 455KHz +-7KHz at 3dB , +10KHz at 6dB , +-20KHz at 50dB 6.65
CFR455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60dB 8.00
CFU455B 455KHz +-2KHz bandwidth +-15KHz at 6d4B, +-30KHz at 40dB 2.90
CruU455C 455KHz +-2KHz bandwidth +-12.5KHz at 6dB , +-24KHz at 40dB 2,90
CFU455G 455KHz +-1KHz bandwidth +—4.5KHz at 6dB , +10KHz at 40d4B 2.90
CFU455H 455KHz +-1KHz bandwidth +-3Kliz at 64dB , +-9KHz at 40dB 2,90
CFU4551 455KHz +—-1KHz bandwidth +-2KHz at 6dB , +—6KHz at 404dB 2.90
CFwW455D 455KHz +-10KHz at 6dB , +-20KHz at 404B 2.90
CEW455H 455KHz +3KHz at &iB , +9KHz at 40dB 2,90
SFB455D 455KHz 2.50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4.5KHz +-1KHz 5.00
SFE10. TMA 10.7MHz 2B0KHz +-50KHz at 3dB , 650KHz at 204B 2,50
SFE10.7MS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20d4B . 2,50
SFG10.7MA 10,.7MHz 10.00
NIPPON LF-B4/CFU4551I 455KHz +-1KHz 2.90
LF-B6/CFU455H 455KHz +-1KHz 2,90
IF-B8 455KHz 2,90
LF-C18 455KHz 10.00
TOKIN CF455A/BFU455K 455KHz +-2KHz 5.00
MATSUSHIRA EFC-1455K 455KHz 7.00
L EEEE RIS S SRR SRS RS SRS R R R R R R RS RS R R R R R R R R RS R SRR SRR SR LR R SRR RS EEEEEES
SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES
POWER OUTPUT 1.6MW. BEAM DIA. .75MM BEAM DIR, 2.7MR 6KV STARTING VOLTAGE DC

68K OHM 1WATT BALLAST 1000VDC +-100VDC At 3.7MA $59.99
ROTRON MUFFIN FANS Model MARKA4/MU2A1
115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F BBCFM at 50CPS $ 7.99

105CFM at 60CPS THESE ARE NEW

M z electroncs

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

“All parts may De new oOf
surplus, and parts may bDe
substituted with comparable parts
if we are out of stock of an item.”

Toll Free Number
800-528-0180
(For orders only)

For information call: (602) 242-3037
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RF TRANSISTORS

TYPE PRICE  TYPE PRICE TYPE PRICE  TYPE PRICE
2N1561 £25.00 2N5920 S 70.00 40608 RCA S 2.48 BFY90 5 1.50
2N1562 25.00 2N5921 80.00 40673 RCA 2.50 BLW6OCS 15.00
IMN1692 25.00 ZN5922 10.00 40894 RCA 1.00 BLX67 12.25
ZN2857 1.55 2N5923 25.00 60247 RCA 25,00 BLX6/C3 12.25
ZN2857JAN .10 ZN5941 23,00 61206 RCA 100,00 BLX93C3 L wdid
2N2857 JANTX 4,50 ZN5942 40.00 628004 RCA 60.00 BLYSB7A 150
2NZ2B76 13.50 2N5944 10.35 62803 RCA 100,00 BLYB8C3 13,08
2N2947 18.35 2ZN5945 10,00 430414 /3990RCA 50.00 BLYB9C 13.00
ZN2948 13.00 2N5946 12.00 3457159 RCA 20.00 BLYS0 45.00
2N2949 15.50 2N5947 9.20 3729685-2 RCA 75.00 BLY92 13.30
2N3118 2.00 ZN6080 6. 00 3729701-2 RCA 50.00  BLY94C 45.00
2N3119 4.00 2N6081 7.00 3753883 RCA 50.00 BLY351 10.00
2N3134 1.15 2N6082 g.00 615467-902 25,00 BLY568C/CF 30.00
2ZN3287 4.90 2N6083 9. 50 615467-903 40,00 C2M70-28R 92.70
2N3288 &4 . 40 2NB084 12.00 25C568 2,50 C25=28 57.00
2N3309 4.85 2N6094 11.00 25C703 36,00 C4005 Ze )
ZN3375 17.10 2N6095 12.00 25C756A 7.50 CD1659 20.00
2N3478 213 2N6096 16.10 25C781 2,80 CD 1899 20.00
2N3553 1:55 ZNG6QO9 Y 20.70 25C1018 1.00 Ch1920 10.00
ZN3553JAN 2.90 ZN6105 21.00 25C1042 24.00 CD2188 18.00
2ZN3632 15,51 2N6136 21.85 25C1070 2.50 ©£D2Z545 24 .00
ZN3 133 11,00 ZNG6166 40. 24 25C1216 2. 50 CD2664A 16.00
?N3818 5.00 ZNG6267 142.00 25¢1239 2.50 CD31e67 92.70
IN3I866 1.30 ZN6304 15350 25C1251 24,00 CD3353 95.00
2N3B66JAN 2.20 2N6368 30.00 25C1306 2590 C£D3435 26.30
2N3866JANTX 3.80 2N6439 55.31 25C1307 5.50  CD3900 152.95
IN3BGHIANTXV  4.70 2N6459 18,00 25C1424 2.80 ©M25-12 20.00
INIBOHGATANTXV 5.30 2N6567 10,06 25C1600 5.00 CM4(-12 27.90
INI924 3.35 2N6603 13.50 25C1678 2,00 CM40-28 56.90
2N3926 16.10 2N6604 13.50 25C1729 32,40 CME5S0-12 30.00
INIG2T 17.25 ING6TY 4é 00 25C1760 1.50 CTC2001 42.00
2N3948 1.75 ZN6680 80.00 25C1909 4.00 CTCZ005 55.00
IN3I950 2500 0211 15.00 25C1945 10.00 CTC3005 70.00
INIL59 3.85% 01-80703T4 65.00 25C1946 40.00 CTC3460 20.00
2NLGO12 11,00 35C05 15.00 25C1947 10.00 V28205 25,00
2N4037 2.00 102-1 28.00 25€1970 2.50 DXL1003P70 22.00
2NL4DAT 14 .00 103-1 28.00 25C1974 4,00 DXL2001P70 19.00
2N4072 1.80 103-2 28.00 25C2166 5.50 DXL2002P70 14.00
2N4080 453 104P 1 18.00 25C2237 32.00 DXL3501AP100F 47.00
ZNGL2T 21.00 163P 1 10,00 25C2695 47 .00 EFJ4015 12.00
2ZN4416 2 181-3 15.00 AZX1698 POR EFJ4017 24.00
IN4L2T L 25 210-2 10.00 A3=-12 14.45 EFJ4021 24,00
2N4428 1.85 269-1 18.00 AS0-=12 24,00 EFJAL026 35.00
2ZN4&44 30 11,80 281-1 15.00 AZ209 10,00 EN15745 20,00
ZN&927 3.90 282-1 30.00 A283 6.00 FJ9540 16,00
2N4957 3.45 482 7.50 A283B 6.00 FSX52WF 58.00
2N4959 2.30 564-1 25,00 Al6l10 19.00 GK5739 25.00
ZNS5016 18. 40 698-73 15.00 AF102 2.50 (G65386 25,00
2N5026 15.00 J03-1 15.00 AFY 12 2.50 GMO290A Z2.50
INSO70 18,40 7104 4.00 AR7115 20,00 HEP76 4.95
2N5090 13.80 109-2 11.00 AT41435-5 .35 HEPS3002 11,40
2N5108 3.45 711 4,00 B2-8Z 10.70 HEPS3003 30.00
IN5 109 1.70 733=2 15.00 B3-12 10.85 HEPS3005 10.00
2N5160 1. 45 798-2 25.00 B12-12 15.70 HEPS3006 19,90
IN5177 71 .62 3421 28.00 BALO204125 152,95 HEPS3007 25,00
ZN5179 1,04 3683P1 15.00 BF25-35 56.25 HEPS3010 11.34%
2N5216 56.00 3992 25.00 B40-12 19.25 HFB003 10.00
INSLTO 75.00 4164P1 15.00 B70-12 55.00 HFET2204 112.00
2N5583 3.45 4243P1 28.00 BF272A 2.50 HP35821 38.00
ZN5589 9,77 4340P3 18.00 BF(85 2.50 HP35826B 32.00
2N5590 10.92 4387P1 27.50 BFR21 2,50 HP35826E 32.00
2N5591 13.80 7104-1 28.00 BFR90 1,00 HP35831E 30.00
IN5596 99,00 1249-2 10.50 BFR91 1.65 HP3I5832E 50.00
2N5636 12,00 i283-1] 37.50 BFR9S 2.50 HP35833E 50, 00
2NS637 15.50 7536-1 30.00 BFT12 2.50 HP35859E 75.00
2ZNS641 12,42 1794~1 10, 50 BFW1GA 2,50 HP3I5866E 44,00
ZN5642 14.03 1.f95 15.00 BFW17 2.50 HXTR2101 44,00
2ZN5643 25.50 7795-1 15.00 BFW92 1.50 HXTR3101 7.00
2ZN5645 13,80 7796-1 24,00 BFX44 2.50 HXTR5101 31.00
IN56LG 20. 70 7797-1 36.00 BFX48 2,230 HXTR6104 68.00
2N5651 11.05 40081 RCA 5.00 BFX65 2,50 HXTR6105 31.00
2N5691 18.00 40279 RCA 10,00 BFX84 2.50 HXTR6106 33.00
ZN5T764 27.00 40280 RCA 4.62 BFX85 2,50 J310 1.00
2N5836 3.45 40281 RCA 10,00 BFX86 2.50 J02000 10.00
2N5842 8.45 40282 RCA 20,00 BFX89 1.00 02001 25.00
INSBLT 19,90 40290 RCA 2.80 BFY1l 2.50 J0O4045 24.00
IN5849 20,00 40292 RCA 1.3, 05 BFY18 2.50 KD5522 25.00
2N5913 3.25 40294 RCA 2.50 BFY19 2,50 ¥I5522 25.00
IN5916 36. 00 40341 RCA 21.00 BFY 39 2.50 M1106 13.75

Toll Free Number .. ,ais may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 Substitted with comparabl par lect

substituted with comparable par
(For orders only) it we are out of stock of an item.” z e ec romca
For information call: (602) 242-3037
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RF TRANSISTORS (CONTINUED)

M1107 $16.75 MREF458 $20.70 REO2 1 60ER S100.00 sSD1009 515.00
M1131 S5.15 MEF4h4 25.30 NEO21350 5.30 SD1D09-2 15.00
M1132 1.25 MRF466 18.97 NE13783 61.00 sSpl0l2 10.00
M1134 13.40 MRF472 1.50 NE21B89 43.000 spi012-3 10.00
MG1l6 29.10 MRF475 3.10 NES7835 5.70 SP1012-5 10,00
Ma579 6.00 MRF&476 3.16 NEG4IGDER=-A 100, 00 Splo13 10,00
M9580 71:95 MRF477 20.00 NEG44BO (B) 94.00  Sp1O13-3 10,00
Ma587 7.00 MRF4 /9 8.05 NE7 3436 2.50 Spi013=7 10.00
M9588 5.20 MRF492 23.00 NE77362ER 100.00 sSDIOLA 15.00
M9622 5.95 MRF502 1.04 NE98260ER 100,00 splO16-5 15.00
M96213 195 MRF503 6.00 PRT8637 25.00 SDID18-4 13.00
M9624 2.95 MRF504 7.00 PTI127A 5.00 SDI018-6 13.00
M9625 15.95 MRF509 5.00 PT3127B 5. 00 SDl018=7 13.00
M9630 14.00 MRF511 10.69 PT3127C 20.00 sDI01B-15 13.00
MOG740 27.90 MRF515 2.00 PT3127D 20.00 sSDlD20-5 10.00
MO741 27.90 MRF517 2.00 PT3127E 20,00 SDin28 15.00
M9755 16.00 MRF525 3.45 PT3190 20,00 SD1030 12.00
M9780 5.50 MRF559 1.76 PT3194 20,00 Spl1030-2 12.00
M9827 11.00 MRF587 11.00 PT3195 20,00 SD1040 5.00
M9B48 35.00 MRF&605 20,00 PT3537 7.80 SD1040-2 20.00
M9850 13.50 MEF618 25.00 PT4166E 20,00 SD1040=4 10,00
MUg51 20.00 MRF626 12.00 PT4176D 25.00 SD1040-6 5. 00
MA860 8.25 MRF628 8.65 PT4 1868 5.00 SD1043 12.00
MOBgR7 2.80 MRF629 3.45 PT4209 25.00 SD1043-1 10.00
M9908 6.95 MRFB41 25.30 PT4209C/5645 25.00 spl045 3.75
M34965 12.00 MRFb44 27.60 PT4556 24,60 SD1049-1 2.00
MM1500 25.00 MRF646 29.90 PT4570 7.50 Sp1053 4.00
MM1550 10.00 MEF648 33.35 PT&S577 20.00 SD1057 10.00
MM1I552 50.00 MRF816 15.00 PT4590 5.00 SD1065 be 15
MMIS553 50.00 MRFB23 20,00 PT4612 20.00 SD1068 15,00
MM1607 8.45 MRFB846 44 .85 PT4b2E 20,00 SDI0D74=2 18,00
MM1614 10.00 MRFB92 35.50 PT4HAL4O 20.00 SD1074-4 28.00
MMIB10 15.00 MRF894 46.00 PT4642 20,00 SD1074=5 28.00
MM1810 15.00 MRF¥901 3 Lead 1.00 PT5632 4.70 SD1076 18,50
MM1943 1.80 MRF901 4 Lead 2.00 PT5749 25,00 sDIO77 4,00
MM2608 5.00 MRFI02Z/2N6603IAN 15.00 PTH612 25.00 SD10O77=4 4. 00
MM3375A 17.10 MRF902B 18,40 PT6e619 20.00 SDLOV7=6 4400
MM4 429 10.00 MRFS04 2,30 PT6708 25.00 SplO78-6 24.00
MMB000 1.15 MRF905 2.55 PT6709 25,00 splos0-7 7.50
MMB006 2.30 MEF911 2.50 PT6720 25.00 SpD1080-8 6.00
MMBRO11 25.00 MRFI965 2.55 PTBS510 15.00 SD1080-9 3.00
MPSU31 1.01 MRF966 3.55 PTB524 25.00 SD1084 8.00
MRAZD23-1.5 52.50 MREF | 000MA 32.77 PT8609 25.00 SD1087 15.00
MEF 134 10.50 MRF 1004M 31.05 FTB633 25.00 Ssnl1088 22.00
MRF136 16.00 MRF2001 41.74 PT8639 25.00 SD1088-8 22.00
MRF171 35.00 MRF2005 54.97 PT8659 25.00 SD10B9-5 15.00
MRF208 11.50 MRF5176 24,00 PT8679 25.00 SD1090 15.00
MRF212 16.10 MRFEBO04 2.10 PT8708 20,00 SD1094G 15.00
MRF221 10,00 MSC1720-12 225.00 PT8709 20.00 SD1095 15.00
MRF223 13.00 MSCl821-3 125,00 PT8727 29,00 SD1098=~1 30,00
MRF224 1350 MSCL1821-10 225,00 PT8731 25.00 SD1100 5.00
MRF227 3.45 MSC2001 30.00 PT8742 19,10 SDL109 18.00
MRF230 2.00 MSC2010 93.00 PT8787 25,00 splll5=2 7+ 50
MRF231 10.00 MSC2223-10 245.00 PTB828 25.00 SDiI115=-3 7.50
MRF232 12.07 MSC2302 POR PT9700 25,00 SDLLL5=7 2.10
MRFZ237 3. 15 MSC3000 35.00 PT9702 25.00 sDillé6 5.00
MRF238 13.80 MSC3001 38.00 PT9783 16.50 SDIIL8 22.00
MRF239 1725 MSC72002 POR PT9784% 32.70 sSD1119 5.00
MRF245 35.65 MSC73001 POR PT9790 56,00 SD1124 50.00
MRF247 31.00 MSCBO064 35.00 PT31083 20.00 SD1132=] 15.00
MRF304 36.00 MSC80091 10.00 PT31962 20,00 SD1132-4 12.00
MRF 306 50.00 MSCB0099 3.00 PTX6680 20,00 SD1133 9.50
MRF313 11.15 MSC80593 POR RE3754 25.00 SD1133=] 10,00
MEF314 29.21 M5SCBO758 POR RE3789 25,00 SD1134=1 2.50
MRF315 28,86 MSC82001 33.00 RF35 16,00 SD1134-4 12,00
MRF316 55.43  MSC82014 33.00 RF85 17.50 sp1134-17 12.00
MRF317 63.94 MSCB2020M 130,00 RF110 21.00 Sp1135 10.25
MRF412 18.00 MSCB2030 33.00 550-12 23.80 SD1135-3 12,00
MRF420 20.12 MSCB83001 40.00 53006 15.00 SD1136 12.50
MEF421 25.00 MSCB3003 82.00 S3007 10,00 SDll3e-2 12.50
MRF422 38.00 MSC83005 70,00 S3031 22.00 SDil43-1 10.00
MRF427 17.25 MSCB3026 POR SCA3522 5.00 SD1143-3 17.00
MRF428 63.00 MSC83303 POR SCA3523 5.00 SD1144& & .00
MEF433 12.07 MSCB4900 60.00 SD345 5.00 SD1145-5 15.00
MRF449 A 12.65 MT4150 14,40 SD44S5 5.00 SD1146 15.00
MRF450/A 14.37 MT5126 25.00 SD1004 15.00 SD1147 15.00
MRF452 /A 17.00 MTS5596(2R) 99,00 Sp1007 15.00 SD1188 10.00
MRF453/A 18.40 MIS5768(2NR) 95.00 sSploa7-2 15.00 Sp11R9 24.00
MRF4 54 /A 20.12 Mr8762 25.00 SD1007-4 15,00 SD1200 1.50
MRF455/A 16.00 NEO2136 2.00 SD1007-5 15.00 sD1201-2 15.00
ree I:IOI “All parts may be new or
To" F Num al.nrl'.‘llh.lﬂnl:-I and p:rta may be z e|ectr0'ucs
Ii(’ﬁi-ﬁﬂ!ﬂ!—()1|ll(| substituted with comparable parts
if are out of stock of an item.”
(For orders only) %

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

For information call: (602) 242-3037
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RF Transistors (continued)

=0l 207 § 10, 00 SDrl Me—8 ¥ 1.50 e B B B15.00 SEFL&F] .00 ToIXAERIT 3500 S04 108 Il 00 TR T &£1.00 SEFISIT I5.00
“D1213-A -3 S04 30% b. 00 Shlasd 2000 REF1571 MDD ERlTel 1 5.00 SDI&) 31 L8, 00 LIRS L T | DO D0 TRFIF1S 1500
sl 2i2-01 .9 =0l 307 .00 LAY =k A0 SEF 1B AD.OI  SBITRDY i5.00 Enl&le ¥ 00 InlSaTHI ] TRFTRIY 15,00
Sul213=1k L SDil 08 L] SDL&S T, B0 SEFM53-1 .00 SH1ZEd=1 15,00 SDiAFI-D 14 00 S0 1 A .00 SEF Wil IFF w1, (A0
= L . Y. O S} i.00 S ] - L8 D) SRF M2 .00 SnIn in, " EDLATE i 00 SO 3300 ST 4.
5 E .00 S0 107 8. O Eniary %00 SRFTLAT IZ.00 EIri-1 10,5 SDIGFE- GODBA | 2. 00 SO | SR %5 00 STL157 I 5. 00
i ik iF. 00 A IR IE 2. 50 TN ] Fi.on SEFXTIS 15.00 S8I273-1 1095 EDiLTe-T i5. 00 LS TR % .00 TATEEE b5, b
whilFlI%—4 1500 =] A 56 % 0H0 D) LED .00 CEFrIEL 5. (0 il FFE=4 10.%% oIl 41 1690 =l %31 &.55 TAETYS 1% (80
L2 1% 1% 00 SRl 7= | .00 Al 1.%0 CRFIIES 0.0 =ZRIZTE 13.75 SDE£29-% 15, 0 201%75% 695 TAESEL %, 00
il is-e . w1 5= 2.5 SO aEe=" .50 EFrFIEL 300 S01:iR=-| 1375 D& D 1Y, 00 2F&YST 2%.00 TRESET 1%, 00
o) B .00 = E5% 3 o LD = 1. = T rE 500 Si2I8=% 375 =] B 1 kg ] e 8 5. 00 TRESS T 1%, o
SN T M= %. %0 SBLITS 1. % Rl ) M= | |0 SRFIT AT W00 EDLI M- LS. 00 SDl4 M 8.0 5L 50F- 1% 15.00 TAE Sek 15.00
O 2 I0-% . 0 =01 V8 ¥ L b 22.8% AP Nie 8. 00 IR I8, 00 SDiL M- I8, 0d) SLMA-1 73 i5.00 TASAWE i %, 00
ROIIFE-A I .. 0 Ehl 179 15, ) 0] AN | TE. 00 SRFIITA ih.00 SHIIAL-T #.00 S0l 4 34-9 T8.00 SHTTIA 5. 00 TISIES .39
sl Err-11 P40 S5 Y801 | o a0 Ass- 7 3700 CAF257T1 .00 SEDIIN) 10,00 chis s Hb. () ARFLD2 1500 TPILY .50
S0 F3e~10 |8 .00 Shil 180-1 i . O iy | A NS5 IR, 00 CEFISHL k0.0 SDITEN-] 0. &0 EoI4& 1 Y., O SHF RS .. O TPIDI& 500
SIS 18,00 A 1. Ol S0 A= | . 0N SRF2 %] 1%.00 SDIIRD-] 10,00 SDI 42 iS00 SAF Y0 .00 TPIOZE 1 %00
BDL2T %= 1%, o) Tl ADS I1.00 ATRTAT N 7%.00 CRFZ A A0, 00  HD)TEN-4 10.00 SDlAdL L SEF TR 20. 00 ™™} %00
S01239-1 10.9% S0 &08 15,00 G0l - i 8. 00 SAFITAT MO.00 2DLIRG-| 15.00 SDTA44-H ¥.2% SHFAR ) 2.50 TXVFI 201 /HP &S50, 00
TOE235-|k 0. 9%% Sn1AD% {8 0 L TR T i3, 00 SEFIT4TH .00  FDLI0-A i 5. 00 5D hak-4 1.7% ARPOAGL 15.00 V222-3 .00
LA & . O Eni4ln &4 SO0 STE=| 1&.00 SEF281 25.00 HHII90-T 15, 00 soiddh &) SHF 1005 0. 00 VAIOTE .06
i Pai-N 5. 00 ALY [ 1.0 LTy 4. 00 SRF2ZRI S INGE0] 13.50 Shi 300 .15 SD14%0- 1 8. 00 ERFIOLA 5. 00 V&l5 %00
g 2ad- | I, (0 1014 10—k 1.0 LTRSS 1M, 00 SRFIE5T o.00 ol Wl=0 i EnIAS] IS, 00 INFIOTA 5. 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 $60.00

$7.99 or 2 For 513.99 or 10 For §50.00

COAXIAL RELAY SWITCHES SPDT

FXR
Parc # 300-11182

FXR
Part # 300-11173
L20Vac Type BNC Same

_ 4 g ‘ “ Amphenol

- == Part # 316-10102-8

g A 115Vac Type BNC DC to 3 GHz. |20Vac Type BNC DC to 4 GHz.
FSN 5985-543-1225 FSN 5985-543-1850

+ N [ s | $29.99 $39.99 $39.99

B8 &

L J ' ‘ .‘I
TEAKE: DOMESTIC: Prapasid, C.0.0 of Creall Card

FOREIGH Propeid only, US. Funds, Money Droer, or Cashiars Chisck Onty,

CO0* Accoptanio by inlephong or mall. Payment from customer will be by Cash, Money Ordes, or Cashier's Check. We are sorry  POSTAGE: Minimum shipping and handling in the U.S., Canada, and Mexico is $3.00 for ground ship-

available al the lime of order. All |

.Eu Air rmu ordm
of shipping and hm:ﬂmﬁﬂ.ﬂ.‘s are shipped

ments, all other countries is
phllﬂ include 25% of the orderad
OMLY.

PREPAID ORDERS: Orders must be accompanied by a check.
PRICES: Prices are subject to change without notica

PURCHASE ORDERS: We accep! purchase orders only when they are accompaniad by a check.

il e cannol socepl personal cheoks lor COD s CO.D s are shipioed by HEMIMMWIHWW

CONFIAMING ORDERS: We would prefer thal oond mmumm-mmﬂ-mmmlm
policy nbcessiaiet 8 chofirming order, PlSGE &k * ilelly on e peder. | problems of Sublicats
m::unm.nmhu-hchur:dwﬁmutnlﬂumﬂmurﬂhhﬂmm“mmmlﬂh

reRtock Chddge Of The relumed parts
CREDT CARDS: We are now socepting MASTERCARD viSa aWD AL FCAN EXFRESS
DATA SHEETE Whes e fase dalp sfesls of SIOCE OFF (D0 we wnill Bapgely TTesen weith el Copiees

it asmeed precr (o shupgang The merchandse back 10 vz Thes Can be Cifaiced by caflmg GO0 J2-E0E O SEMNG US 3 posicam)
[nar 10 Margdacfpre eemarf-sy o §re unahe 0 rophsce OF i Crell on dema whsh Rieg DeEn
B o vy way AN el s esst be pachd POl OF i well fed Sl wlTEnhe We 00 nol grzoene resporsatebdy Mof dfag-
g ol erBieng churpen el

CELIVERY. Crthers are unealty stepped the S5Me Gay they ary placed o [ ren! Duseness day, aniess we are out of S10ck on an
A Thet cousilor=es well by = fibeed By DO C3S f e afe Dreng lo Saciorier the dem m“-ﬁ‘m B FSoUS
g o0 aire or B mesght of (e RcEage Tes! Eguigemadt o SfwDoed oty by ad aeed ez

T I T Ly a0 300 Twer

RESTOCK CHARGES: If parts are returnad 1o MHZ ELECTRONICS, INC. due 10 cusiomear efmor, the
customer will ba held responsible for all lees incurred and will be charged a 15% RESTOCK
cmmmmmmmmu-mmmmmwmmlﬁu

back Returns must be done within 10 DAYS of receipt of parcel.
umwmmz&ﬂuummmnmmmmwﬂmu

gven out on qur B0 number.

SALES TAX: ARITONA residents mus! add £% sales tax, unless a ARIZOMA resale tax card

FORERGN OADERS An formgn orders mes? Se renae eih & Casfeers (s o Woney Ordes mace oot o LS FUNDS OlLY
Vam arm ety Ded OO0 w5 ol grailabis 1o lorson Comniney and etier of creot e wnaccepisbie 24 8 torm of payment Futher |5 Cusrendly on Tile with es_ All orders placed persons ouiside of bt dedivaited 1O -
reffaTr el 18 Bele el O LY sors In are subject to the 6% sales 4

HOURS: Mevwiiy thau Encdgy 830 am o 500 pm Setorciays 830 am fo 400 o
INSURANCE. Fesse roiue = tor sach additionsl 5100 00 ower 510000, UFS5 OMLY Al myured
ordy 11 pos w1 haee i shepped through Bhe post office hare o s 5500 fee which o sdditionai b0 he Shippeng, hardiang s s

OPEN ACCOUMTS. Wa rogret that we 00 nof SSue 0080 SCCOunts
ORDER FORMS: Mew orier horma @re ncloded wilh saoh omey Iod youl coreenencs Addlitionsl orer fonmms. are aesilabes O

PARTS: We reserve the right 1o substitule or replace any item wilth a part of aqual or comparable
specilicalion

mmsunnum&mamrum or damages musi be made within 5 DAYS ol
receipt of Claim= must include a copy of our Invoice, slong with a retum authorization
e can be obtained by contacting us al [602) 242-8916 or a post card. Authorizs-
tions cannol be on our 800 number. All items must be properly packed. If items are not propaerty
packed make sure 10 contact the carrier 50 that they can come out and cl the package before
i1 is returned 1o us. Customers which do not notity us within this time will be heid responsibie
for the entire order as we will consider the order complete.

OUR BOO NUMBER IS STRICTLY FOR ORDERS ONLY (B00) 526-0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8916 or (B02) 242-3037.

For information call: (602) 242-3037

Z -

electromcy
2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

“All parts may be new or
surplus, and parts may be
substituted with comparalle parts
if we are oul of stock ol an item.”

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

.~ See List of Advertisers on page 80 73 Magazine = December, 1984



THE MOST AFFORDABLE |
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)

e R - e

JUST LOOK AT THESE PRICES!

Band Kit

10M,6M,2M,220 $680
440 $780

Both kit and wired units are complete with all parts, modules, hardware, and crystals.

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking, crossband, and remote base

HIGH-PERFORMANCE
RECEIVER MODULES

R144 Shown

® R144/R220 FMRCVRS for2Mor220 MHz
0.15uV sens.; 8 pole xtal filter & ceramic filter
ini-f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-prool squeich.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

® R451 FM RCVR Same butfor uhf. Tuned line
front end, 0.3 uV sens. Kit only $138.

® R768 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.

amlronics .

Wired/Tested

FEATURES:
e SENSITIVITY SECOND TO NONE; TYPICALLY

F .
namironics

0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH

$880

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
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.

CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT

(UP TO 50W WITH OPTIONAL PA).

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

TRANSMITTERS

e T51 VHF FM EXCITER for 10M, 6M, Z2M,

220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $S68/kit.

e T451 UHF FM EXCITER 2to 3 Wattson 450

ham band or adjacent freq. Kit only $78.

e VHF & UHF LINEAR AMPLIFIERS. Use on

either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from §78.

® A6 RFTIGHT BOX Deepdrawn alum. case

with tight coverand no seams. 7 x 8 x 2 inches.
Designed especially for repeaters. $20.

ACCESSORIES

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz 538
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz 548

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.q., 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 orwrite for details.



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Aﬁ é q Hamtronics Breaks
Y e the Price Barrier!

“W '
o
No NeedtoPay$80to$125
for a GaAs FET Preamp.

FEATURES:

eVery Low Noise: 0.7 dB VHF, 0.8 dB UHF

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

® Wide Dynamic Range for Overload Resistance

® Latest Dual-gate GaAs FET, Stable Over Wide
Range of Conditions

® Rugged, Diode-protected Transistors

® Easy to Tune

® Operates on Standard 12 to 14 Vde 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 $49
LNG-432 400-470 MHz $49
LNG-40 30-46 MHz $64
LNG-160 150-172 MHz $64

ECONOMY PREAMPS

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

® P30K, VHF Kit less case $18
® P30W, VHF Wired/Tested $33
e P432K, UHF Kit less case $21
® P432W, UHF Wired/Tested $36

HELICAL RESONATOR
PREAMPS

Qur 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 549
HRA-220 213-233 MHz 549
HRA-432 420-450 MHz $59
HRA-( ) 150-174MHz H69
HRA-( ) 450-470 MHz 579

e Call or Write for FREE CATALOG

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

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

Models to cover every practical rf & if range to

listen to SSB, FM, ATV, etc. NF =2 dB or less.

Antenna Receiver

Input Range Qutput

28-32 144-148

Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
Wired $69 145-147 28-30
144-144.4 27-27.4
146-148 08-30
144-148 50-54
220-222 28-30

220-224 144-148

222-226 144-148
220-224 50-54

222-224 28-30

UHF MODELS 432-434 28-30
435-437 28-30

Kit with Case $59 4732-438 144-148
Less Case $49 432-436 50-54
Wired $75 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or B06-894 MHz bands
on any scanner. Wired/tested Only $88.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

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

o=

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60.

While supply
lasts, get $60
cabinet kit free when

you buy an FM-5 Transceiver kit.

Where else can you get a complete transceiver
for only $178

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
28-30 144-146
For VHF, 28-29 145-146
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

B, ?'Eu..
demy

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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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. Complete, professional Instruction

manuais.

5. Prompt factory service available and
free phone consultation.

6. In business 21 years.

7. Sell more repeater modules than all
other mfrs. 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

' 33

Hamtronics © is a registered trademark



DEALER
DIRECTORY

Culver City CA

Jun's Electronics, 3919 Sepulveda Blvd., Culver
City CA 90230, 390-8003. Trades 463-1886 San
Diego, 827-5732 (Reno NV).

San Jose CA

Bay area’s newest amateur radio store. New
& used amateur radio sales & service. We
feature Kenwood, ICOM, Azden, Yaesu, Ten-
Tec, Santec & many more, Shaver Radio, Inc.,
1775A 5. Winchester Blvd., Campbell CA
95008, 370-6665.

Fontana CA

Complete lines ICOM, DenTron, Ten-Tec,
Mirage, Cubic, Lunar, over 4000 electronic
products for hobbyist, technician, experi-
menter. Also CB radio, landmobile. Fontana
Electronics, 3628 Sierra Ave., Fontana CA
92335, 822-T710.

New Castle DE

Factory Authorized Dealer! Yaesu, ICOM, Ten-
Tee, KDK, Kenwood, AEA, Kantronics, Santec.
Full line of acoessories. No sales tax in Delaware.
One mile off 1-95. Delaware Amateur Supply,
71 Meadow Hoad, New Castle DE 19720,
325-TT25.

Preston ID

Hoss WBTBYZ has the largest stock of amateur
gear in the Intermountain West and the best
prices. Call me for all your ham needs. Ros
Distributing, 78 So. State, Preston ID 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 keyers. Larsen,
Hustler, Telex/Hy-Cain products. Mirage

amps., Astron P.5., Alpha Delta protectors,
ARRL & Kantropics instruction aids. Whistler
radar detectors. Full line of cuax fittings.
TEL—COM Electronic Commumications, 675

Great Rd. (Rt. 119), Littleton MA 01460,
456-3400/3040.

Livonia MI
Complete photovoltaic systems. Amateur radio,
repeater, satellite, and computer applications!
Call Paul WDBAHO. Encon Photovoltaics,
27600 Schoolcraft Road, Livonia MI 48150,
523-1850.

Derry NH

Serving the ham community with new and used
equipment. We stock and service most major
lines: AEA, Astron, Azden, B&W, Cushcraft,
Hy-Gain, Hustler, 1COM, Kenwood, KLM,
Larsen, Mirage, Mosley; books, rotors, cable
and connectors, Business hours 9-7 Monday
through Thursday, and 9-5 Friday and Satur-
day. Rivendell, 68 Wamer Hill Road, Derry NH
03038; 434-5371.

Albany, New York
UPSTATE NEW YORK

Kenwood, ICOM, Ten-Tec, Belden, Cusheraft,
Larsen, Hustler, ARRL, Hy-Gain, B&W, MF],
Mirage. New and used equipment. Serving the
amateur community since 1942, Adirondack
Electronics, Inc., 1991 Central Avenue, Albany
NY 12205, 456-0203 (one mile west of Northway
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. Au-
thorized Kenwood service. Universal Amateur
Radio, Inc., 1280 Aida Dr., Reynoldsburg (Co-
lumbus) OH 43068, 866-4267.

Dallas TX

IBM PC/XT kits, supplies, expansion prod-
ucts; video restorer kits for pay TV, CATY,
satellite hobbyists’ electronic project ldts/app-
notes, More than 9000 parts in stock: semicon-
ductors, [Cs, discretes, video accessories,
tools, auwdio, automotive, cabinets, computer
peripherals. Please write for your free 6il-page
catalog: Sabet Electromics, 13650 Floyd Rd.,
Ste. 104, Dallas TX 75243; 783-4850 (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 (prepaid quarterly). No men-
tion of mail-order business or area
code permitted. Directory text and
payment must reach us 60 days in
advance of publication. For example,
advertising for the March "85 issue
must be in our hands by January Ist.
Mail to 73 Magazine, Peterborough,

NH 03458. ATTN:

Nancy Ciampa.
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EASTERN UNITED STATES

T0:

GMT: o0 02 03 06 08 "0 2 14 6 18 220 22
ALASKA 15 20 |204] 15
ARGENTINA 20 15 | 15
AUSTRALIA 20 40 |40 20 |20 |15
CANAL ZONE LO | &0 20 VIS 1Y 15|15 ] 4D
ENGLAND 40 | 40 |40 | 8O | BO 2015|115 115 |20
HAWAII 20 40 | 20 | 20 15 | 15
INDIA 20 | 20
JAPAN 15 20 | 20 15
MEXICO 40 |40 | 40 | 40 |40 |40 |20 | 15 | 15 |15 |15 | 20
PHILIPPINES 20 | 20
PUERTO RICO 40 | &40 |40 |40 |60 |40 |20 | 15| 15 |15 (15 |20
SOUTH AFRICA |40A | 40 151 15 | 20
U.5. 5. R, &40 15 [ 15 |20
WEST COAST 15|20 | 40 | 40 | 40 | 40 |40A]20A4] 15 | 15: | 15 | 15

CENTRAL UNITED STATES TO:

ALASKA 20 40 | 40 | 20| 20 20
ARGENTINA 20 | 40| 40 | 40 15 | 15 1204
AUSTRALIA 15 40 | 20| 2001 20 15| 1
CANAL ZONE 20 40 | 40 |40 28 115 EVS 1150 15
ENGLAND 0 | 40 | B0 | BO 502% |15 |20
HAWAII 20120 40 L&D 120 | 20 | 20 |15 |15A 154
INDIA 20

JAPAN 20 A0 |40 |20 | 20 20
MEXICO 20 L0 | 40 | 40 20 L15 LES EEROLLS
PHILIPPINES 20 20 | 20

PUERTO RICO 20 40 | 40 | 40 20 |15 1 ¥5 115 )15
SOUTH AFRICA | 200 | &0 | 40 13 115 kX 120
U.5.5 R. &0 | &40 {

TALASKA 15 |15 | 20 40 | 40 |40 4
ARGENTINA 20 | 20 40 | &0 15 |15
AUSTRALIA IS 115120 40 20 |20 (20 |15
CANAL ZONE 20 |20 40 |40 |40 a0 |40 |13 |13 |15 |15
ENGLAND 40 | &40 204 204
HAWALI 15 |20 | 20 40 |40 | 40 L5
INDIA 20 |20
JAPAN 25 1 15120 40 |40 |40 20
MEXICO 20 |20 0 140 |40 |40 |40 L5
PHILIPPINES 204 | 20 20
PUERTORICO |20 | 20 40 |40 |40 |40 |40 15
SOUTH AFRICA | 20 | 20 15 115 LIS |20
U. 5.5 R. 20 |20 |20 {20
EAST COAST 15 {20 |40 |40 |40 |40 |20 |20A (15 |15 [15 JI5

A = Next higher frequency may also be useful.
B = Difficult circuit this period.
G = Good, F = Fair, P=Poor.
SUN MON TUE WED THLI FRI SAT
G

G G F P F G G
F G G G F F-P =
F G G-F F-P P P F

23 c24 c25 26 (27 28 29
30 F31F-G F G G G| G-F




20 MHz DUAL TRACE OSCILLOSCOPE

Unsurpassed gquality al an unbeatable price, the Hamsey oscilla-
scope compares o others costing hundreds more. Features inciude
a component testing circuil tor résistor. capacitor, digital circuit and
diode lesting. ®* TV video sync filler ® wide bandwidth & high sensi-
tivity ® internal graticule ® front panel trace rotator ® Z axis ® high
sensitivity x-y mode ® regulated power supply ® buill-in calibrator
* USA—Add $10.00 per unil for postage, overseas orders

® ek S0l !ng_qﬂ-nl‘:q
add 15% of total order lor Insurad Surface Mall

RAMSEY D-1100
VOM MULTITESTER

Compachand reliable, designed 1o

service a wide variety of egquipment.

Features include * mirror back
scale = double-jeweled precision
moving coll » double overload pro-
teclion = an ideal low cost wnit for
the beginner or as a spara back-up

EEARE
.‘%:ﬂ

'-é_.
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 SERLEIRERIG PRI

$39995*

high guality hook on
probes included

The Ramsey 625 15 a dual ime base; delayed sweep unil thal includes & buill-n
signal delay line bo permil clear viewing during very short rise times of high [re
guancy waveforms. Othar fealunes include] varable trigger holdoff ® =0 cali
brated sweep time ranges fram 0.5 $°div 10 0.2 LS/div, * fully adjustable sweep
fime ® X5 sweep magnification ® five ingger sources. CHY, CHZ, LINE EXTernal
and INTarnal (W modge) * front panel x=y gperalion, £ anis inpul * Swm oifter-
ence ol CH1, armd CH2 wavefaorms displayed as single traca = sweep gale and
swisipn Gulpul ® auto focus ® single sweep

add 15% of toial onder for insured- Surfece Mail.

NEW RAMSEY 1200
VOM MULTITESTER

Check transislors, diodes and

[RAMSEY|

system & 3%

LEDs with this professional quality
meter. Other features include;
decibel scale = 20K volt metering
"'mirrored scale *
polarity switch = 20 measuring
ranges * safaly probes ® high

ik

$4995

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breakthrough price. Features

* 3 frequency ranges each with pre amp ® dual
selaciable gate limes ® gate activily indicator

® 50m\ @ 150 MHz typical sensitivilty ® wide
frequency range = 1 ppm BCCUNACY

544995

CT=-TO kit .z
DF-flmu:adpach

wired includes
AC adapler

tes! leads and
battery included

CT-90 9 DIGIT 600 MHz
COUNTER

The mogt varsatile {or less than $300. Faatures 3
selectable gate times * 9 digits * gate indicator
® display hold ® 25mV @ 150 MHZ typical sen-
gitivily = 10 MHz timebase for WWW calibration
® | ppm accuracy

14995

CT=30kIE ... . $129.95
=101 PPM -::-'.IE-n 1|n1er_:u:|*;r_-: F I -t T 1
BP-4 nicad pack. s e et o T

wired includoes
AC adapter

impact plastic case

32 495 test leads and

battery included

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 9 digit counter thatl will outparform units cost-

ing hundreds more. * gale ndicator = 24mV @
150 MHz bypical sensitivity ® 9 digit display

® 1 ppmaccuracy * dizplay hold ® dual inputs
with preamps

$416995

BP-4 nicad pack .

wired includes
AC adapter

HE FIRST NAME IN
ELECTRONIC TEST GEAR

45 MHz DUAL SWEEP 0SCILLOSCOPE

$799.95*

high quality hook on
probes included

* USA=—=Add §$10.00 per unil lor postage, OVBTEBAS OMO080E

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital rmea-
surements at an amazingly low
cost = in-line color coded push
buttons, speeds range selection

® abhs plastic tili stand * recessed
input jacks ® overload proleéction
on all ranges » 3% digit LCD dis-
play with auto zero, auto polarity
& low BAT. indicator

test lead d
$4 Q95 st feadsana

CT-nl FREREENEY CIURTIR

gy Ty, Bl ainn
B

CT-50 8 DIGIT 600 MHz
COUNTER

A versatile lab bench counter with ophional
receive frequency adapier, which furns the CT-
50 into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity * 8 digit
display * 1 ppm accuracy

s1 695 wired

SOKIt ... Cereareen. $139.95
H.ﬁ. 1 receiver aﬂaptm Kit. .- 14.95

DM-700 DIGITAL MULTIMETER

Professional guality at'a hobbyist price. Fea-
ures include 26 different ranges and 5 func-
lipns = 3% digit, ¥ inch LED display * auto-
matic decimal placement * automatic. polarity

$1 1 995 wired includes
AC adapier

OrA=-T00 kit .

MP-1 prabe 51—.!

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip antenna—BNC plug
High impedance probe, light loading . . .

Low pass probe, audio use

Direct probe, general purpose use ... ..

Tilt bail, for CT-70, 90, 125

+~ See List of Advertisers on page 80

PS-2 AUDIO MULTIPLIER

The P5-2 is handy for high resolution audio
resolulion measurements, multiplies UP in fre-
guency ® great for PL tone measuremenis

» multiplies by 10 or 100 * 0.01 Hz resolution &
built-in signal preamp/conditioner

$4995 wirad

PS-2 kit

=
VISA
R

$ 8.95
16.95
16.95
13.95

PHONE OHI]ERS CALL

716-586-3950

o

BROADBAND RF FHEAMPLIFIZR

ﬁ B Bk, EREOMT EE

PR-2 GOUNTER PREAMP

The PR-Z is ideal for measuring weak signals
from 10 o 1,000 MHz = flat 25 db gain = BNC
conneciors * great for shifting BF * jdeal
recaiver/TV preamp

ired ludes
54495 :s*.d;".;-;:,
PR-2 kit .

TELEX 466735 RAMSEY Ci

PS-1B 600 MHz PRESCALER

Extends the range of your present counter to
600 MHz = 2 stage preamp * divide by 10 gir-
cuitry ® sensitivity: 26mV @ 150 MHz = BNC
connectors * drives any:counter

- 5 995 wired includes

AC adapler
PS-1B kit .

TERMS: » satisfaction guaranieed = examine for 10 days: il nol pleased, return in
priginal form for refund o add 6% for shipping and insurance to @ maximum ol
$10.00 = overseas add 15% for surlace mail « COD add $2.50 (COD in USA only)
o grders under $15.00 add $1.50 e NY residents add 7% sales tax = 90 day parls
warranly on all kits = | year parts & labor warranty on all wired units.

RAMSEY ELECTRONICS, ING.
2575 Baird Rd.
Penfield, N.Y. 14626 - 288
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What To
Look For In A
Phone Patch

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

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

® Not interfere with the
normal operation of your
base station. [t 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.

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

* You should be able 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
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTI, and
power. A modular phone
cord is provided for con-
nection to your phone sys-

tem. Sound simple? ...
IT IS!

With SMART PATCH

i s — e T——

“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.

i ..lllf'“_._

o ~e., l ¥ i Ay ':
::-.? . .'_.: ﬁ,:.: -a =3 ._#’__

.i__ > 4..-,-_,'_.” ‘! fﬂf

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

To Take CONTROL with Smart Patch
- Call 800-327-9956 Ext. 101 todavy.
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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 vyour access code
from vour mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmitted
from vyour base station.
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all you have to do
is key wvour transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and some-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, vou simply
key vour transmitter to
interrupt the phone line,
The base station auto-
matically stops transmit-
ting after you key vour
mic. SMART PATCH does
not require any special
tone equipment to control
your base station. It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base

Station To Your
Phone Line.

Use SMART PATCH for:

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

* Mobile to Mobile via in-
terconnected base sia-
tions for extended range.

(see fig. 2.)

* Telephone line to mobile
(or remote base).

*» SMART PATCH uses
SIMPLEX BASE STA-
TION EQUIPMENT. Use
your ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal
use of your radio.

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

SMART PATCH.



Its true. Linking up to OSCAR 10 is
the one sure way to bring the world
Into your ham shack. No matter
where your shack is
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| hey |l even [njtmtfu a signal
quality « ind DX potential that would
make any 20-meter operator envious.

RF oardless of where we are in the
sunspot cycle
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most popular ir OSCAR

And for good reason. 1 his
.':::1—%"'-.-’:;[4:__[ rig gIves YOu ful
cross-band duplex capabil-
ity. Simply plug in two

optional modules, one for 435-MHz
operation, another for cross-band
duplex.

You can set up your earth Sta‘uur'
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10 receyve
Even as a conventional base
station, the FT-/26R is a real standout

You can choose from three operat-

ing modes: 558, FM or LW Expand

TRl a = - 1 p — +}
{0 three-band operation with your
‘hoice of obtional modules f-_‘lﬂ 10
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Then store your preferred fre-
guencies and modes Into the eleven

memaories for instant recall. With
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The DXis better out here.
Ask anyone who owns an FT-726

pushbutton transfer capability to
either of two VIO registers. And

versatile scanning functions you'd
expect from a Yaesu radio

P LS *-DL_ a |10t more extras
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s, let Yaesu's F1-/2 r:mH introduce
to OSCAR 10. The world is wuhng

YAESU

Yaesu Electronics Corpomtmn -
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Yaesu Cincinnati Service Center
90/0 Gold Park Dnive, Hamilton, OH 45011

513) 874-3100
B3

.
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Prices and specifications subject to change without notice.




" KENWOOD

o

— —— — 5
— 4 = T
—— — - = e ol i e e L = - - — = e
L e e T e e T e i NOTCH-2-S0L
— - = e e c " 3 gy
g = R = st | A . S e = = - ——— e .l whe i o L A -
- _il_ i T i 4

— T T, e, s E—— Y e S N ETL—
e e I e e o =

. ruaInnnn| ulB
Il \aa - M20000 Hj

T
—

=0N BOFF  MF TRANSCEIVER ON AR

| KENWOOD |BRESEEETeT

SEND VOX PROC ALC NAR
& & & &

REC MAN  OFF IC  WIDE

NI BAND WNNE  \MHzsTEP RIT  NB ATT noTeH |

= —PUSH ON




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

