How to work th-e:.-
in space § ‘%@
Page 50 | i




We’re

proud toannounce

the birth of FOUR fabulous new
VHF and UHF amplifiers

Henry Radio has taken a giant step forward
the most advanced technology (including

_combining
imac’s new

3CX800A7 power triode) with Henry’s traditional quality.

1- the 2002"A « « » abright new rework of our

popular 2002 2 meter amplifier. 1t uses the new Eimac
3CXB00A7. The RF chassis uses a % wave length strip line
design for an extremely reliable approach. It provides 2000
watts input for SSB and 1000 watts input for CW. Because
_this tube is rated at an unheard of 15dB gain, only about 25
watts drive is required for full output. The 2002-A.. .. $1095.00

2. the 2004"A is identical to the 2002A except

that it is set up for the 430 to 450 MHz band. This amplifier
will use a % wave strip line and ofter ali of the same specifica-
tions as the 2002A. This will replace our limited production
2004, The 2004-A...§12985.00

3- the 1002"A is a 2 meter ampfifier with the

same design as the 2002A, except using one 8874 tube for %
power specifications. The 1002A is rated at 600 watts PEP
output and 300 watts continuous carrier output. It employs

the same strip line design as the 2002A. The 1002-
A...$795.00

4- the 1004'A . » = ahalf powerversion of the

2004A - using again the 8874. The 1004A wili cover the 430to
450 MHz band using a ' wave strip line design.
The 1004- A, . .$895.00.

The Henry 2002-A {Special} and the 1002-A (Special} for any
frequency between 50 and 500 MHz, full and half power respectively,
are available for non-amateur laboratory, scientific or
communications use.

These exciting new Henry amplifiers will also be availabie in FCGC
type accepted models for commercial twa-way FMcommunications.
These amplifiers join a unigue line of high power commercial,
industrial and sclentific amplifiers and transmitters for communica-
tions, plasma-generation; nuclear magnetic resonance, heating and
other special applications. Let us know what your requirements are,
We're here to help both in the U.S.A. and throughout the world.

IKD-5... 1200 watt
desk model $685

2KD CLASSIC . 2000
watt desk model. We
challenge you to find a
betier desk model for
even a thousand dollars
more. $980

'_ll_']?e [2K CLﬁCulSSIC
. e latest and best
2D Classic version of the console
that made the name “2-K” famous around the world. $1295.
The 2K CLASSIC “X” We can't think of any way to make this
magniticent 2000 watt amplifier better, Rugged. .. durable. .. the
last amplifier you may ever need to buy. $1705.

The 3K CLASSIC uses the superb
Eimac 8877 tube. More than 13 db gain.
We believe the 3K to be the finest amateur
linear available anywhere. $2695

The 3K CLASSIC “X” version
available for export and military
customers only. $2895.

The 4K ULTRA A general coverage,
general purpose amplifier for commercial,
military, scientific and export customers.
Not for sale to amateurs in the US.A,
$4500

2K Classic

3 [ ]
-. 2050 S. Bundy Dr.. Los Angeles. CA 90025 {213} 820-123:
931 N. Euctid, Anaheim, CA 92801 1714) 772-820(
Butler, Missouri 54730 {818) 679-3127

TOLL FREE ORDER NUMBER: (800) 421-6631
For all states except Galitornia.
Calif, residents please call callect on our requiar numbers

Prices subject 12 change without notice
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HAL is proud to announce the ARQ1000 code converter. This terminal not only supports the AMTOR amateur codes, but
meets ALL of the commercial requirements of CCIR Recommendation 476-2. The ARQ1000 can be used with present and
previous generation HAL RTTY products. In fact, any Baudot or ASCII full duplex terminal at data rates from 45 to 300
baud may be used with the ARQ1000. Some of the outstanding features of the ARQ1000 are:

* Send/receive error-free ARQ, FEC, and SEL-FEC modes ¢ [nterfacing for foop, RS232, or TTL 1/0

¢ Automatic listen mode for ARQ, FEC, and SEL-FEC * “Handshaking” conirol for printer and keyboard or tape
* Meets commercial requirements of CCIR 476-2 # Self-contained with 120/240V, 50/60 Hz power supply
* By-pass mode for normat RTTY without changing cables » Cabinet matches style and size of CTZ2200 and CT2100
® Programmable ARQ access code, SEL-CAL code and WRU * Table or rack mounting

¢ Programmable codes stored in non-volatile EEPROM » Built-in DM170 modem option available

® Keyboard control of norimal send/receive functions » Encryption option available for commercial users

# 30 Front panel indicators and 11 control switches e Bl 177 % 1042

The ARQ1000 is commercial-quality equipment that will give you the outstanding performance you expect from a HAL
product. Write for full detaiis and specifications of the ARQ1000.

CT2200

MITOR
R

TUNING INDICATORS

By popular request — the new CT2200. Our slogan is “When Qur Customers Talk, We Listen” —and we lavé been listening.
The CT2200 includes these ofter requested features:

» New AMTOR connections for use with ARQ1000 * Expanded HERE IS storage for a total of 88 characters
* Keyboard programming of all B “brag-tape” messages * Non-volatile storage of HERE IS, “brag-tape,” and SEL-CAL code
* Programmable selective call code o 3% 17 = 10Ve”

All of the proven CT2100 features are retained. Some of these features are:

» Tuning scope outputs (a MUST for AMTOR} # Built-in demodulator for high tones, low tones, #103”, or “202” modem tones ®
36 or 72 character display lines * 2 pages of 72 character lines or 4 pages of 36 character lines * Split screen or full screen display
& Baudot or ASCH, 45 to 1200 baud ® Full or half duplex ® Morse code send/receive at 5 to 99 wpm ® Send/receive loop
connection ® Automatic transmit/ receive conteol KOS) ¢ Audio, RS232C, or Loop I/ » On-sereen tuning and status indicators
® Clearly labeled front panel switches, not obscure keyboard key combinations ® Separate ronvenient lap-size keyboard
Internal 1207240, 50/60 Hz power supply * Attractive shielded metal cabinet

In addition, an update kit is available so that all CT2100 owners can update theilr CT2180’s to include CT2200 features.
The kit even includes a new CT2200 front panel! Rather than making a proven product obsolete, HAL put even more
behind the buttons. Pick up a CT2200 at your favorite HAL dealer and join the RTTY fun. Write for our full RTTY cataleg.

i HAL COMMUNICATIONS CORP.
' Box 365
. Urbana, IL 61801 (217) 367-7373

J
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JCOM IC-751

- The New Standard of Comparison

iCOM is proud to announce

the most advanced amateur
transceiver in communications
history. Based on ICOM's
proven high technology and

wide dynamic range HF receiver

designs, the IC-754 is a
competition grade ham
receiver, a 100KHz to 30 MHz
continuous tuning general
coverage receiver, and d fuil
featured all mode solid state
ham band transmitter, that

covers cll the new WARC bands.

And with the optional internat
AC power supply, it becomes
one compact, poriable/field
day package.

Recelver. Utilizing an ICOM
developed J-FET DBM, the [C-751
has a 105dB dvnamile range,
the 701.4515MHz first IF virtually
shiminctas spurous responses,
and a high gain ¢.0115MHz
sacond IF, withy ICOM's PBT

selechivity, A deep IF notch filter,
adjustable AGC and noise
BHanker {can be adiusted to
eliminate the woodpeacker),
audio tone control, plus RIT with
separcte readout provides ecsy-
fo-adjust, clear reception even

in the prasence of stfrong &RM or

nigh noise levels. A low noise
receiver preamp provides
exceptional reception sensitivity
715 redyjulrec].

fransmilter. The transmitter
fecttures high reliability 25C2097
fransistors in o low IMD (-32dB
100W), full 100% duty cycle
{internal cooling fan standard),
12 volt XC design. <uiet relay
selection of transmitter LPFs,
fransmit audio tone control,
monitor circuit (to moenitor your
own OW or 88B signaiy, XIT. and
1 high performance speech
procassor enhance the IC-751
fransmitter’s operation, Eor the
CW operator, serni breck-in or
Tull GSK is provided for smooth,
fast break-in keying,

Bual VFO. Dual VFCrs
confrolled by a large tuning
knob provide easy access to
split freciuencies used in DX
operation. Normal funing rate is
in 10Hz Increments and
incracsing the speed of rotation
of the main tuning knob shifs
the tuning to 10Hz Increments
automatically. Pushing the
uning speed button gives 1KHz
tuning. Digital outputs are

avdilable for computer contral of

the fransceiver frequency and
functions, and for a synthesized
volce frequency readout,

32 Memortes. Thirty two
funable memortas are provided
to store mode. VFO. and
frequency, and the TP Is
backed by an intemal lithium
meamory backup battery to
maintdin the memoriss for up to
seven years. Scanning of
fraquencies, mamoriss anad
bands are possible from the unit,
or from the HM 12 scanning
micrephone. In the Mode-5
maode, only those memaories with

o1 particular mode ure seanned
ofhers cre bypassed, . Data ma
be franstared between VFQ's,
frorm VFO to mernorias. of from
memories fo VL

Standard Feafures. <l of th
above taatures pius FM unit, higl
shape tactor FLAAA, 455 Khz 558
filter, full function metaring, $58
and FM sqquelch, convenient
farge conirols, FM optlon. a farge
salection of plug-in filters. and a
riew high visioility muiti-color
flourascent display that shows
frequency in white. and ofher
functions in white o red, make
the IC-751 your best choice for @
suparior grade HF base
fransceiver.

Options. External frequanc
controller, extarnal PS- 18 power
supply, intemal power supply,
high stability reterence crystal
{less than 100Hz. -10 Cto 1 &lF ¢
HM12 hand mic, desk mig, filter
options: $58: FL30

CWN: FLE2A, FLB3A
AM: FL33

The World Systen

ICOM Armerica. Ine., 21 12-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive. Suite 307. Dallas, TX 75234 (214 3820-2
All stared specificancns ere approximate and subject o change without notics o abliganon. &l ICOM radios sgnificantly excesd FOC reguionions iIMINNG spUMoUS emiss
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.‘.When used w:th the appropnate software package (see your deale

.-most of the popular personal computers to your transceiver for a complete full
RTTY/CW station. No computer programmmg skills are necessary. The CP-1 wi
designed with the RTTY neophyte in mind, but its soph:stlcated clrcmtry and atures will
'-_appeal to the most experfenced HTTY operator ' -

_ The CP-1 offers variable shift capability in addition to flxed 170 Hz dua! ch, nel filtering.
Auto threshold plus pre and post hmlter fl!ters a!low for good copy under fadi
mgnal condltlons ,

THE HAM SHACK |

-808 N. Main St.
Evansville, IN 47711
- (812) 422-0231
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The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage
One year warranty

Cushcratt antennas created the FM antenna revolution by
raking the best periermance and vaiue available to every
ham. We centinue to set the pace with a broad line of
antennas for evary FM application. Tune across the band
and you will find the overwheiming majority of hams using
one, two, or more Cusheraft antennas The reason is very
simply that they are the best. Now is the time for you to
enjoy the value of a Cusheratt antenna, See your nearby
deaier today.

RINGC RANGER I

ARX-2B 134-164 MHz
ARX-220B 220-225 MHz
ARX-450B 435-450 MHz

RBINGO RANGER
ARX-2 154-164 MHz

RINGO

AR-H 50-54 MHz
AR-Z 135175 MHz
AR-10 28-29.7 MHz
AR-220 220-225 MHz
AR-450 440-460 Mz

MOBILE ANTENNAS
15-147 144-148MHz  Magnetic Mount
[S-147 144-148 MHz  Trunk Lip Mount
1S-220  220-225 MHz  Magnetic Mount
S-220 220225 MHz  Trunk Lip Mount

YAGIS

Al147-4 145 5148 MHz 4 Element
A147-11 145.5-148 MHz 11 Element
A147-22 1455148 MHz 22 Element
214.FB 145 5-148 MHz 14 Element
A20-7 220-225 MHz 7 Element
AL496 440-450 MHz 6 Element
Adds-11 440-450 MHz 11 Element

CROSS YAGI

FOR CWrSSB and FM

A147-20T  144-148 MHz Horizontal
145 5-148 MHz VYertical

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, PO. Box 4680
Manchester, NH 03108
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Scan the World.

SSB, CW, AM, FM, digital VFO’s, 10 memories, band

(LS R T

and memory scan, optional 118-174 MHz coverage...

The R-2000 is an innovative all-mode
558, CW, AM, FM receiver that covers
150 kHz~30 MHz, with an optional VC-10
VHF converter unit to provide coverage
of the 118-174 MHz frequency range. New
microprocessor controlled operating
features and an “UP” conversion PLL cir-
cuit assure maximum flexibility and ease.
of cperation to enhance the excitement
of listening to stations around the world.

B-Z000 P ATURES:

* Covers 150 kHz~ 30 MHz in 30 bands.
tises mnovative UP-conversion digially
controlled PLL circuit. UP/DOWN band
switches (1-MHz stepl. VFO's continuously
tuneable across the band and from band
to band,

« Optional 118-174 MMz coverage.

FThrough use of innovative microprocessor

techriology, frequency. bund, and mode
data of sfations in the 118-174 MHz range
say be tuned, displaved [tull frequency,
i, 146.000.0), stored in memory,
recalled, and scanned, using the R-2000
front panct controls and freguency dis-
play, allowing maximum convenience and
sase ul operation.

The optional VC-10 VHF converter unit
may be easily instalted on the rear panel
of the H-2000). .

All mode: USB, LSB, CW, AM, FM,
Provides expanded flexibility in receiving
various signal éypes. Front panel mode
selectur keys, with LED indicators.,

Rigital VFO's for best stability.

H0-H7 step, switchahle to 500-Hz or b-kHz.

F. LOCK switch provided,

* Ten memories store frequency, band,
and mode data.
Complete information on frequency, band,
and mode is stored in memory, assuring
maximum ease of operation. Rach mem-
ory may be tuned as a VFO, Griginal
memary frequency may be recalled.
AUTO. M switch for automalic storage of
current operating data, or, when off, sete-
tive storage of data using M. IN switch,

+ Lithiuvm batiery memory back-up.
{Est. B yr. life.)

» Programmable memory scan.
Scans all memories, or may be pro-
grammed to scan specific inemories,
HOLI} switch interrupts scanning. Fre-
ruency, band, and mode are automatically
selected in accordance with the memory
channel being scanned. The scanning
time i{s approximately 2 seconds
per channel.

+ Programmablc hand scan.
Seans autofaticalty within the pro-
granuned bandwidth, Memory chiannels 9
and O establish upper and lower scan
himits. HOLD switeh tnterrupts scanning,
Frequency may be adjusted, using the
tuning contenl, during scan HOLD.

= Fluorescent tube digital display
{100-Hz resolution).
Built-in 7 digit fluorescent tube digital
display indicates frequency or time, plus
memory channel nummber. DIM switch pro-
vided, The display may be switched to
Irdicate CLOCK-2, FREQUENCY. CLOCK-L,
and timer ON or OFF by the froni panel
FUNCTION switch,

¢ Dual 24-hour quartz clocks, with timer,

» Three built-in IF filters with NARROW/
WIDE selector switch. (CW filter opt.)
6-kHz wide or 2,7-kHz narrow on AM,
2.7-kHz automatic an 55B. 2.7-kHz wide

o CW, or, with opttonal YG-455C filter
installed, 5i>Hz narrow, 15-kHz auto-
matic on FM. .

* Squelch circuit, ail mode, built-in, with
BUSY indicator.

* Noise blanker built-in.
® Large front mounted speaier.
* Tone control.

* REF step attenuator. [(0-10-20-30 dB,)
Four step attenuator, plus antenna fuse, .

« AGC switch. (Blow-Fast.)
* “S7 meter, with SINPO “8™ scale.

* 100/120/220/240 VAC, or 13.8 VDC
operation (with opt, DCK-1 cable kitl.

Other features.

* RECORD output jack.

* Audible "beeper” [through speaker).
¢ Carrying handile,

¢ Headphone jack,

¢ L xternal speaker jack.

Optionai accessories:

* V(30 118174 MHz converter.

® H5-4, HS-5, HS-6, HS-7 headphones.
* DCK-1 DC cable kit.

* Y(-455C 5O0-Hz CW filter.

* HC-14 World digital quartz clock.

* AL~2 Surge Shunt

V10 suhfect to FCC approval

More intormation on the R-2000 is
davailable from all authorized dealers of
Trio-Kenwood Communications

[11]l West Walnut Street

Compton, Catifornia B0220.

KENWOOD

. pacesetter in armateur radio

Specifications and prices are subject to change without notice or obligation.
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and band scan, 25 watts...

The KENWOOD TM-201A 2-meter FM
mobile transceiver is designed to be the
nltimate in compact size and lightweight,
allowing maximum flexibility in automo-
tive installations. New microprocessor
contirolled operating features, improved
receive and transmit circuitry, a powerful
25 watts of RF output, and an casy-to-
operate front panel control layout are
packed into this new, ultra-compact radio,
providing extended flexibility and ease
of operation. The complete TM-201A
gystem is supplied with a high quality
external speaker, and & 16-key autopatch
UP/DOWN microphone.

FR-ETA P A VURER:

¢ Ultra compact and lightweight
Meastres 5.6 [1410W x 1.6 (39.51H » 7.2

(183H), inchimim), weighs 2.8 lbs., {1, 15 kg.h

* 25-watt output, with HI/LO power switch
Produces a powerful 25 watts RF output
from a surprisingly compact design.

« Daal digital VF0O's built-in
Covers 142.000 to 149,000 MHz in 5-kHz
steps, includes certaln MARS and CAP fre-
qguencies. A “MHz" key shifts the frequency
in 1-MHz sieps.

+ 5 memories plus “COM” channel, with
lithium battery back-up (est. 8 yr. life)
Memories 4, 5, and the COM (comenaon|
chanie] store transatit and receive fre-
fuencies independently, for either udd or

* Repeater offset switch,
plus reverse switch

standard repeater oftsets, COM channel
switch for instant recall of frequency
and tone [with opfional TU-3 (one encoder),

*+ Priority alert scan
With ALERT switch "ON? once every 6
seconds the unit scans back (o meinory
channet 1 for approximately {1.3 seconds to
monitor the activity on the priority channel
(charnel 1), A dual “beep” will sound if a
signal is present on memory 1.

* Memory scan/programmable band scan
Scan skips memories in which no data is
stored. UP/DOWN switch on microphone
initiates band scan in appropriate direction,
Memory 5, set bad scan limits, Scanning
stops on busy channel, resumes after 6
seennds or when the signal ceases. Scan
delay prevents scarn resume if signal fades
ur is momentarily interrupted.

* Highly visible yellow LED frequency
display
The MHz decimal blinks while scanning,
and the kHz decimal lights when VFO-B is
in vse, S/RF LED bar meter with "BUSY”
indicator, “MR” [memeory recalll, *ALERT?
aid "GN AIR” LEDs.

¢« High performance receive/transmit
GaAs FET RF amplifier for high sensitivity
with wide dynamic range. Transmit smod-
ulation characteristies selected for best
sound and minimum distortion,

* External high quality speaker supplied
INo internal speaker|

+ 18-key autopatch UP/DOWN microphone

* Repeater offset switch (£600-kHz or
gimplex} and reverse switch

syslem is supplied with
o high quality external

33

Ultra-compact and lightweight, priority, memory

+ Andible “BEEPER” confirms operation
» Easy-to-install mobile mount

Optional FC-10 frequency controller

May be rasily eonnected to the TM-201A or
TM-401A. Convenient control kevs for tre-
gquency LP/DOWN. MHz shift, VFO A/B, and
MR tmemory recalt or change memoyy
channell, A green, vasy-lo-read. back-lighted
LCB dlsplav indicates transmit/receive fre-
yuencies, memorv-channel number, ALERT,
and $CAN (with blinking MHz decimal),
Size: £.4 {11121W £ 1.4 (351H x 0.9 (221D,
inchimem, Weight: 3.5 oz, (100 g},

Other optional accessories:

# TU-8 programmable iwn frequency tone
estcoder
* EPS-74 fixed station power supply

More information on the TM-201A and
TM-4Q1A is available from authorized
dealers of Trio-Kenwood Communications
1t11 West Walnut St Compton, CA 90220,

KENWOOD

. pacesetter 1 amateur raio

5 MHz or simplex. QOdd

70 cm FM ultra
compact mobile

and COM channel,
* H/LOW RF output

H power switch
transceiver Selects 12 waits or 1 watd
« Dual digitel VIFO's * Virtually same size and

covering 440-450 MHz weight as TM-201A

Covers 10-MHz of 70-em
FM band in 25-kb{z steps.
MHz key [or 1-MHz step.

* Other features similer
to TM-Z01A
The complete TM-40tA

Specifications and prices are subject to change without notice or vbligation,

offset with memwries 4, 5,

%pcdk! rand a l6 key
ahtopateh UP/DOWN
micraphone, Features
five memories plus COM
channel with Hthivm
battery back up, priority
alert scan, memory and
band scan. Gptional FC-10
frequency controller and
TII-3 two frequency tone
encoder available,

TM-401A subfert to FUC approval




Directors

Canada

THOMAS B. J. ATKINS, VE3CDM,
55 Havanbrook Blvd,, Wiliowdale, ON M2J 1A7
{416-494-8721)

Vice Director: Harry Macl.ean, VEAGHO,

163 Maridene Cr. West, Londen, ON N5X 1G3
519-433-1198)

Atlantic Division

HUGH A. TURNBULL, W3ABC, 6903 Rhode 1sland Ave.,
Collego Park, MD 20740 (301-927-1797)

Vica Director: Gearge W. Hippisley, K2KIR,

7832 Irish RAd., Colden, NY 14033 (716-941-5287)
Central Divislon

EDMOND A, METZGER, WOPRN, 1520 South
Fourth St, Springfield, 1L 62703 (217-523-5961)

Vica Direclor: Howard 8. Huntington, KIKM,
&5 South Burr Oak Dr., Lake Zurich, L 60047
Dakota Division

TOD OLSON, K¢TO
292 Heather La,, Long Lake, MN 55356 {612-473-6478)

Yice Dirsctor: Howard Mark, W80ZG, 11702 River
Hills Dr., Burnsville, MN 55337 (612-890-6302)
Delta Division

CLYDE ©, HURLBERT, WSGH, P.0. Box 541,
Biloxi, MS 39533 (601-Be3-5708)

Vice Directar: Edward W. Dunn, W4NZW, Rie, 1,
Box 37, Andersonville, TN 37705
Great Lakes Division

LEONARD M. NATHANSON,* WBRC, 20833 Southfield
Rd., Suite 240, Southfield, M| 48075 (313-569-3191T)

Vice Director: George 5. Wilson, (1, W4QYI,
164% Griffith Ave., Dwensboro, KY 42301
Hudson Division

GEQRGE A, DIEML, W2IHA, 20 Wilson Ave,,
Chatham, N& 07928 (201-835-8703)

Viga Direclor: Stephen A. Mendalsohn, WAZDHF,
&4 Maiden La., Little Ferry, NJ 07843 (201-841-6061)
Midwest Division

PAUL GRAUER,* WJFIR, Box 190, Wiison, KS

67490 (913-658-2155)

Vice Director; Claire Richard Dyas, WRJCP,

18268 Tilden St., Holdrege, NE 58949 {308-995-6454)
New England Division

JOHN C. SULLIVAN, WiHHR, Whitney Rd.,
Columbia, CF 06237 (203-228-9111)

Vice Dirgctor: Richard P. Beebe, K1PAD,

& Tracy Circls, Billerica, MA 01821

Northwestem Division

MARY E. LEWIS, WTQGP, 10352 Sandpoint Way, N.E.,
Seattle, WA 98125 (206-523-8117)

Vice Director: M. L. Glbson, W7JIE, 1215 N, 28 PL.,
Renton, WA 98056 (206-226-4222}

Pacific Division

WILLIAM J, STEVENS, WBZM, 2074 Fosworthy Ave.,
Sen Jose, CA 95124 (4DB-371-3519)

Vice Director: Jattie B, Hill, W&RFF,

22410 Janice Ave., Cuperting, CA 85014 (408-255-6714)
Roanoks Division

GAY E. MILIUS, JR,* W4UG,
1416 Rutland Dr,, Virginia Baach, vA 23454
(H04-481-5005)

Vice Dirgctor: John G, Kanode, N4MM

RED 1, Box 73-A, Boyce, VA 22620 (703-837-1340)
Rocky Mountaln Division

LYS J. GAREY, K@PGM, 13495 West Center Dr.,
Lakewoad, GO 80228 (303-486-5420)

Vice Diractor: Marshall Quiat, AGPX, 1624 Marke! St.,
Suite 200, Denvar, CO 80202 {303-3533-0819)
Boutheastemn Division

FRANK M. BUTLER JR., W4RH,
323 Elliodt Bd, S.E., Fort Walton Beach, FL. 32548
{H504-244-5425)

Vice Director: Mis. Evalyn Gauzens, W4AWYR,
2780 N.W. 3rd St., Mlarni, FL 33125 (305-642.4139)
Southwestarn Division

JAY A, HOLLADAY,* WBEJJ, 5128 Jessen Dr,,
L& Canada, CA 91011 (113-700-1725)

Vice Dirgctor: Friad Heyn, WABWZ(), 962 Chayenne
St., Costa Mesa, CA 92626 (714.549.8516)
West Gulf Division

BAYMOND B. WANGLER, WSEDZ, 642 Beryl Dr,,
San Antonio, TX 78213 (512-733-0832 homa,
512-684-5111 busingss)

Viee Director: Thomas W. Comstock, NSTC,
1700 Dominik, College Station, TX 77840 (713-693-1181)

*Executive Committae Member
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Section Communications Managers/Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at lef) detarmines the pclicies of ARRL. The 16
divisions of the Laague are further arranged inte 73 administrative “sections,” each headed by an slacted
Section Communications Manager or Saction Manager. Your SCMISKM welcomes reports of club and in-
dividual activity, ARRL Field Organization appointments ate available covering a wide range of Amateur
Radio volunteer Interests. Whatever your license class, your SCMISM has an appointment avallable. Check
with your SCMIEM (below) for further information. Section boundaries are detined in the booklet Operating an
Ameteur Radio Station, fres to membars,

Canadian Division
Alberte

British Columbla
Manitoba
Maritime-Nfid
Ontario

Quebec
Saskeichewan

Atlantle Division
Delawara

Eastarn Pannsylvanfa
Maryland-D.C.
Southern New Jersey
Western New York
Western Pennsylvania

Central Division
Minoig

indiana
Wisconsin

Dakote Division
Minnesota
North Dakota
South Dakota

Dulta Division
Arkansas
Loulsiana
Mississiopl
Tennessee

Great Lakes Division
Kentucky

Michigan

Ohio

Hudsaon Dlvislon
Eastern New York
N.Y.C. & Long lstand
Northern New Jersey

Midwast Division
lowa

Kansas

Missour!
Nebraska

New England Division
Connecticut

Eastern Massachusetls
Maine

New Hampshire

Rhode Isiand

Vermont

Western Massachusetts

Northwestern Division
Alaska

fdaho

Mantana

Oregon
Washingion
Facific Divislon
East Bay

Nevade

Pacific
Sacramento Valley
San Francisco

San Joaquin Vailley
Santa Clara Valiay

Roancke Dlvislon
North Carelina
South Caroling
Virginle

West Virginia

Rocky Mountain Division
Colorado
New Mexico

Utah

Wyorming
Southsastemn Division
Alabama

Georgia
Narthemn Florida
Southern Florida
West indies

Southwestem Division
Arlzona

Los Angeles

Orange

San Diego

Santa Sarbara

West Guif Divislon
Northern Texas
Oklahoma
Southern Texas

E. Roy Eilis, VEBXC, P. Q. Box 2, RR 1, Fort Saskatchewan T8L 2ZN7

H. E. Bavage, VETFB, 4553 West 12th Ave., Yancouver V6R 2R4 (604-224-5228)
Pater Guenthar, VE4PG, Box 149, Landmark RPA @X¢ (204-355-4521)

Daonaid R. Welling, VE1WF, 38 Sherwood Dr., 5t. John, NB E2J 3H8 (508-698-2913)
L. P, Thivierge, VE3GT, 34 Bruce St. W., Renfrew K7V 3W1 (612-432-8067)

Harcld Moreaw, VEZBP, 80 Principals, $t. Simon Co., 8agot JOH 1Y (514-798-2173)
wW. C. "BHI” Munday, VESWM, 132 Shannon Rd., Regina 545 581 (306-586-4963]

Harold K. Low, WASWLY. Rte. 6, Box 58, Millsboro 19966 (302-945-2871

Karl W. Prail, W3V, 211 Schuylkill Ave., Tamagua 18252 (717-668-354

Karl R. Medrow, W3FA, 702 W. Central Ave., Davidsonville, MD 21035 (301-26%-4008)
Edward E. Wood, N2GER, RD 2 Box 186, Mays Landing 08330 (6096250317
William Thompson, W2MTA, RD 1 Aock Rd., Newark Valley, 13811 (607-542-8930)
Otto Sichuler, K3SMB, 3732 Colby St., Pittsburgh 15214 (412-231-8890)

David E. Lattan, WDIERQ, AR 1, Box 48E, Makanda 82858 (618-529-1578)
Bruce Woodward, WSUMH, 6208 Bramshaw Rd., Indianapolis 48220 (317-251-5608)
Roy Padersen, K&FHI, 510 Park St., Jun¢au 53033 (414 -4666)

Helen Haynas, WBGHOX. 3101 N.W. 1Bth Ave., Rochester 55001 (507-288-2437}
Dean R. Summers, KQAC, 304 4th Ave, NW, Mandan 58554 gD‘I-SES-O‘l
Fredric Stephan, KC§QO, Box 772 - Wind Cave Hanch, Hot Springs 57747 (605-745-6006)

Joel M. Harrison, Sr., WB5SIGF, 1403 Forrest Dr., Searcy 72143 (501-268-954
John J. Meyer, N5.M, 112 Sherwood Forest, New Crleans 70119 (504-482-3433)
Thomas Hammac% WAWLF, 9 Cardinat Cove, Long Beach, 39560 (601-864-4452)
John €. Brown, NO4Q, P, Q, Box 37, Eva 38333 (J01-584-7531)

Anna R. Sloan, KAAGEL, 3570 Lovelaceville Rd., Peducah 42001 #02-554-3391)
James R. Seelay, WBBMTD, 14630 Clinton Rd., Springpart 49284 (S17-589-2411)
Allan L. Severson, ABSP, 1275 Ethel Ave., Lakewood 44107 {216.521-1565)

Paul 8. Vydareny, WB2VUK, 259 N, Washington, North Tarrytown 10591 (914-831.7424)
John H. $mala, K21Z, 315 Kansinglon Ct., Copiague 11728 (516-226-4315)
Robert E. Neukomr, KB2WI, 404 O'Brien Ct., Wyckoif 07481 [201-891.3064)

Bob McCaffrey, KBCY, 3913-20th St., Des Moines 50310 (515-279-9848)

Rebert ¥, Surnmars, KPBEXF, 3045 North 72nd, Kansas City 661096913-299-1128)
Benton G. Smith, KPPCK, RFD 1, Pralrie Home 85068 (816-427.5319)

Reynolds B. Davis, KOG ND, 1922 Pawnee, Lincoln BA50Z (402-421-2455)

Peter Kemp, KATKD, 5 Gresnwood Ave., Bethel DES0T

Richard P. Beebe, K1PAD, 6 Tracy Cir., Billerica 01821 (§17-687-580D)

Clevis O. Lavarty, WIRWG, 17 Fair St., Norway 04268 (207-743-2353)

Hotrart Mitchell, WINH, RFD 4, Bluabarry Hill, Raymond (3077 (B03-B95%.3458)
Gordon F, Fox, WIYNE, 13 York Dr., Covantry 02515 {401-828-504%)

RAeed A. Garfield, WB1ABQ, P.O. 8ox 571, Lyndonville (5851 (802-826-9430)
Williarn Hall, W1JP, Prospect Hill Ad., Brimfleid 1010 (413-245.7140)

Will Darcy, ALTAC, SR Box 80660, Faltbanks §9701

Elennis L. Hall, KK7X, 1614 Montana Ava., Coeur D'Alens, 83814 (208-667-3591)
L C. "Les” Belyea, NTAIK, P, Q. Box 327, Belgrade 59714 (405.388.4253)
Williarn R, Shrader, W7QML), 2042 Jasmina Ave., Medford, 97501 (503-773-8624)
Joseph N. Winter, WATRWK, 812 N. Mutlen St., Tacoma Y8406 (206-759.9857)

Bob Vallio, WBRGG, 18655 Shettield Rd., Castro valley, CA 94546 {415-537.6704)
Leonard M. Norman, W7PBY, 1310 Hazeiwood St., Boulder City 89005

B. A, “frmy” Curtis, AHEP, P.O. Box 4271, Hilo, HI 96720 (808.959.808%)

Norman A, Wilson, N8JV, Rte. 1, Box 730, Woodiand, CA 95695 ($15-665-1465)

Aobart Odall Smith, NAGT, 520 Park St-P.0. Box 1428, Fort Bragg, CA 95437 (707-964-4531)
Charles P, McConnell, WEDPD, 1658 W, Mesa Ave., Frasno, CA 93711 (208-431-2038)

Ross W. Forbes, WBEGFJ, P.C Box 1, Los Altos, CA 94G22 (415-048-5193)

{an C. Black, WDACNR, Rte. 5, Box 78, Murphy 28206 (704-837-8684)

James G. Walker, WD4HLZ, Rte. 2, Box 432, Marion 29571 (803-423-3845)
Phil Saq_er. WBA4FDT, 1829 Stanley PL., Falls Church 22043 (703-734-29870
Karl . Thompsen, K8KT, 5303 Ploneer Dr., Charleston 25312 (304.778-4352)

William “BIll” Sheffleld, KQ@J, 1444 Roslyn St., Denver 80220 {303-355-2486)
Joe Knight, WSPDY, 10408 Snow Heights Blvd., N.E., Athugquerque 87112
Ronald C. Tedd, K3FR, 2112 W. 12060 S.. Riverton 81065%3 1.2 -30515)
Riehard G. Wunder, WATWFC, Box 2807, Cheyenne 82001 (307-834-72E5)

Hubert H, Wheeler, W4IBU, 2100 Buckingham, Huntsvllle 25803 {205-881.9168)

Edmund J. Kosobucki, K4SNL, 5525 Perry Ave,, Columbus 31904 (404.322.2858)

Bllly F, Williams, Jr., N4UF, P.C. Box 9673, Jacksonville 32208 -TA4-9501)

Richard . Hill, WA4PFK, 3800 S.W, 11th 5t., Fi. Laudardale 33312 [J05-883-6932)

Gregorio Nieves, KP4EW, 1390 San Bernardo St., Altamesa-San Juan, PR 00921 (809-782-4375

Erich Holzer, NTEH, 3526 E. March P1.,, Tucson 85713 (602-325-8976)

Stanley 5. Brokl, N2Y(), 2845 North Marengo Ave., Altadena, CA 91001 (213-798-8827)
Sandra Mae Heyn, WAGWZN, 962 Chayenne, Costa Mesa, UA 92626 (714-549-8516)
Arthur B. Smith, W8INI, 4516 Mealisa Way, Ban Diego, A 92117 (819-273-112

Robett N. Dyrutt, WEPOU, 1188 Summit Fd., Santa Barbara, CA 93108 {805-964-3073)

Phil Clements, K5PC, 1313 Aﬂ:lewts Ln,, Lawisville T5067 (214-221-2222
Arthur E. Roberts, W1GOM, 2941 N.W. 44 5t,, Oklahoma City 73112 (405-047.5347)
Arthur R. Hoss, W5KR, 132 Sally La., Brownsville 78821 (512-831-4458)



THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The Amarican Radlo Retay League, Inc., is a ngncom-
rnercial asgociation of radio amateurs, bonded for the
promotion of Interest in Amateur Radio communica-
tion and experimantation, for the relaying of messages
by radio, for the advancement of the radio art and ot
the public welfarse, for the representation cf the radic
amateur in {egislative matters, and for the
maintenance of {raternalism and & high standard of
conduet,

it Is an incorporated associatlon without capital
stock, chartered under the laws of Connecticut. Its
affairs are governed by a Board of Directors, elacted
every two yeurs by the general membertship. The of-
flcers ara elected or appointad by the Diractors. The
League is noncommarclal and no one commercially
engaged in the manufacture, sale or rental of radio
apparatus is eligible to membership on its board.

“Qf, by and for the amateur,” it numbers within its
ranks the vast majority of active amataurs in the na-
ticn and has a proud history of achievemant as the
standard-bearer in amateur aftalrs.

Inquiries regarding membarship are aclicited. A
bona fide Interest in Amateur Radic is the only essen-
tial qualification: ownership of a transmitting station
and knowladge of the ¢ode are not prerequisite,
although full voting membership is granted enly to
licansed amateurs.

Al genaral corrgspondence should be addressed to
the administretive headquarters at Newington,
Connecticut 06111, USA. Telephone: 203-666-1541,
Telex: 643958 AMBAD NEWI.

Past Presidents

H. P. MAXIM, W1AW, 1014-1836

E. C. WOODAUFF, W&CMP 1936-1940

G. W. BAILEY, W2KH, 1940:1952

G. L. DOSLAND, WRTSN, 1952-1962

H. HOQVER, Jr., WBZH, 19621966

R. W. DENNISTON, W@DX 1966-1972

H. J. DANNALS, W2TUK/W2HD, 1972.1982

Officers
Presidant: VICTOR C. CLARK,* WAKFC,
12927 Popes Head Rd.. Clifton, YA 22024
{703-831-1877)
Flrst Vice Presidant: CARL L. SMITH, * WPBW.J,
1070 Locust St., Denver, CO 80220 (303 -394-3036)
Vice Fresidents
LARRY E. PRICE, W4RA, P.Q. Box 2057 Georgia
Southern Statlon Statashoro, GA 3045
GARFIELD A, ANDERSON, K@GA 5820 Chowan Ave. 8.,
Minneapolis, MN 55410 (612-92271 180}
intarnational Aftalrs Vice Prasident
RICHARD L. BALDWIN, W1RU, Star Rta. 44,
Heath Rd., Waldobero, "ME 04572 {207-529- 57‘81)
Secratery: DAVID SUMNER, * K1ZZ
Treasurer: JAMES E. McCOBB JR., R1LLU
Honorary Vice Prasidents

[enee) ON. WPAF; W. GROVES, W5NW,
. BENNISTON, WGDX ﬂ. BEST, WSQKE:
B. GHAPMARN, W1QV GMELI WEZHJ
§ L. McGARGAR, WEEY; J. R, GRIGES, WaKW

Staft

General Manager

Exavid Sumner,* K1ZZ

Benlor Stalf Assistant: E. Laird Campbell, W1CUT
w?ﬁfgggfon Area Coordinator: Perry F, Williams,

Advartisin garrrnanf l.ea Aurick, W15E, Manager;
Sandy Gerli, AC1Y, Assistant Manager

Clreulation Dapan‘mem John Nelson, WIGNG,
Cerculation Manager: Marion E. Bayrer, Deputy
Circulation Manager

Club and Training Department: Stephen C. Place,
WB1EYT, Managsr

Communicerrans Depertment: John F, Lindholm,
W1XX, Manager; Robert J. Halprin, K1XA, Deputy
Manauer

Membershig Services Department; Harold Steinman,
KAET, Manager; W. Dale Clitt, WAINLO, Daputy
Manager

Froduction/Edliorial Depariment: Laird Campbell,
WICUT, Manager; Joel Klsinman, N1BKE,

Assistant Manager

Technical Department: Paul Rinaldo, WARL, Manager;
Gerald L. Hali, K1TD, Deputy Manager

Technical ()onau!tant George Grammer, W1DF
Counsel: Christogher 0, Imlay, N3AKD,

1302 18th Street, N.W., Washington, DC 20036
Ganadian Counser: 8. Rebert Bunson, Q.C., VEZVW,
1010 &t. Catherine §t. Wast, Montreal, PQ HiB 3R5

*Executive Committes Member

It Seems to Us...

A Star is Born

On June 16 a new satellite, different from all the
others in space, joined the thousands of man-
made objects orbiting the earth. AMSAT-
OSCAR 10, known prior to launch as Phase
I11B, was orbited successfully by the European
Space Agency (ESA) from its French Guiana
facility on the northeastern coast of South
America. In case you weren't among the
thousands who tuned into the AMSAT Launch
Information Network Service that day to hear
the event-by-event description of the Ariane
rocket lifting off the pad and hurtling into the
early-morning sky, you may read an account of
the exciting launch on page 52 of this issue.

Thoughtful radio amatenrs always have
marvelled that their predecessors were able to
convince the world’s nations that private citizens
should be permitted to engage in direct
radiocommunication, without a government in-
termediary, with their counterparts in other
countries. How remarkable it is that, in this
tension-filled world, we have been able to retain
the support and trust of these governments and
have managed to protect our precious access o
the crowded radio spectrum! Equally remarkable
in its way is the feat just accomplished by the
non-profit Radio Amateur Satellite Corporation
{AMSAT), in putting Amateur Radio on the
path to new capabilities and new adventures.
Overcoming the crushing disappointment of a
1980 launch failure, with iimited resources at
their command, a handful of dedicated
volunteers from several countries managed the
design and construction of a spaceworthy elec-
tronics package rivaling the most sophisticated
commercial efforts. At a time when similar rides
into orbit cost millions of dollars, and are in great
demand, this same group convinced ESA to pro-
vide one free of charge. Had anyone predicted
at the dawn of the Space Age, a scant 25 vears
ago, that radio amateurs would be capable of
such a feat, he would have been dismissed out
of hand as a dreamer,

Today, thanks to these efforts, we are about
to enjoy a communications capability superior
to anything we have ever experienced — even in
those all-too-infrequent years of high solar ac-
tivity. What makes AMSAT-OSCAR 10 such an
important departure from earlier amateur
satellites is a combination of technical ad-
vancements in the package itself, and the charac-
teristics of its orbit, A-.O 10 carries two tran-
sponders, controlled by an advanced on-board
computer that ig able to respond to a wide variety
of commands from ground-based telecommand
stations. Most of the time, the “Mode B”
transponder will be available; it receives a
150-kHz segment of the 435-MHz band and
retransmits it at 145,825-145,975 MHz. The se-
cond transponder, cailed **Mode L," receives an
800-kHz segment at 1269 MHz and retrans-
mits it at 436.150-436.950 MHz. The relatively

wide bandwidths of the transponders will make
it possible for scores of contacts to take place
simultaneously, without interference. This is par-
ticularly true of Mode L, although it will take
some time for amateurs’ ground-station capabili-
ties to catch up with this feature of the spacecraft.

Virtually all of the OSCAR satellites to date
have been placed in relatively low, circufar or-
bits providing limited range and accessibility.
Contacts through these satellites were possible
only to a few thousand miles, and any given spot
on earth (except for the polar regions) was able
to *‘see’’ only a few 20-minute passes per day.
Assuming that a series of routine maneuvers in
mid-July is successful, by the time you read this
AMSAT-OSCAR 10 will be in a highly elliptical
orbit that will provide amateurs in the Northern
Hemisphere with more than 15 hours of access
per day, and will make it possible to com-
municate reliably and predictably with stations
in most of the world. Roundtable discussions
among stations in Europe, the U.S, and Japan,
with all participants able to hear one another
petfectly, should become commonplace; indeed,
at times all six continents should be represented
simultaneously! A-QO 10 will not render high-
frequency communication obsolete, but it cer-
tainly will add a new dimension to our Amateur
Radio world.

Since the Jaunch of the first OSCAR, in 1961,
ARRL members have been sirong supporters of
the amateur-satellite effort. Following the failure
of the 1980 launch, ARRL leaders piedged con-
tinued support for AMSAT’s quest for a high-
orbit satellite. The ARRL Foundation raised
more than $90,000 through matching-fund drives
and passed it along to AMSAT for use on the
Phase IIIB project. League members, whether
or not they have been active in the amateur-
satellite program, can take pride in the role their
organization has played in the birth of the newest
star in our sky.

Why not tune in to A-O 10?7 Even with a
simple antenna, a sensitive ssb/cw receiver for
145.8-146.0 MHz should give you a taste of what
the Mode B transponder can do. From this
starting point vou can progress to a higher-gain
antenna with tracking capability, a transmitting
station for the uplink frequencies, and perhaps
even a Mode L station. Those who dislike the
competitive aspects of high-frequency operation
should find satellite work, which relies on
cooperation between users for its success, to be
a relaxing respite. Those interested in data com-
munications will find like-minded individuals
among the early users of the new hird.

Our congratulations and thanks go to AMSAT
and ESA for providing a new challenge, and a
new opportunity. Let’s show them that we radio
amateurs are worthy of the great efforts they
have expended on our behalf! — David Sumner,
KIZZ
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League Lines...

The U.S. State Depariment has informed ARRL Hq. of a new third-party traffic agreement between
the United States and Swaziland, prefix 3D6. The agreement became effective June , 1983.

ARRL has filed comments in PR Docket No. 83-28, vigorously opposing the FCC's plan to create a
class of amateur license not requiring knowledge of Morse code. Senator Goldwater "completely
supports™ ARRL's comments? Details will be in next month's Happenings.

Cable television operators violating FCC rules are making the news again. Cablevision of Chicago,
Mlinois, was fined $15,000 for "its knowing unauthorized use of aeronautical frequencies.™ FCC
Rule %76.510(b) requires that prior permission from the Commission is needed if a cable company
wishes to use frequencies alloeated for air navigation and aeronautieal and marine emergency
services. The FCC notified Cablevision that it was violating FCC rules, but the CATV company
continued to operate on these frequencies for over two years, presenting a threat to the public.

A shortage of the paper forms on which licenses are printed caused processing delays for

Amateur Radio licenses in May and June. The problem is now under eontro], however. According
to Larry Weikert, chief of the FCC's General Radio Branch, a shipment of the forms arrived at
the Commission’s Gettysburg faeility and, as of June 23, all backlogzed licenses had been

issued. Wiekert also reports that it is now taking -approximately 20-25 working days to process
routine license applications (renewals, simple modifications, and new applications not requiring
special processing).

If you once held a K75 call in the Canal Zone, we may have OSLs for you! The former KZ5 QSL
Bureau was left with an inventory of unclaimed cards, which are now at ARRL Hg. If you think
any of them might be intended for you, please tell us vour former KZ5 eall and send a szelf-
addressed, stamped envelope to get the ecards to vou.

The ARRL Membership Referral Program was lsunched last month (see July QST, page 56), hut a
last-minute problem prevented the referral cards from being inserted in QSTs destined for cer-
tain parts of the country. Those readers who did not receive a card last month should receive
one in this issue of QST, but if you don't, just write to ARRL Hg., and we'll send you one.
Partieipate in this new program and receive valuable awards for recruiting new members?!

Senator Barry Goldwater will address ham radio operators across North America via the

Teleconference Radio Net {TRN), September 1, at 7:30 P.M. Central Time. More than 75,000 ama-
teurs are expeeted to be listening to KTUGA through TRN's interconneection of over 100 repeater
stations in the U.S. and Canada. For information on how to tie your repeater into the TRN,

send a self-addressed, stamped envelope to Rick Whiting, WBTN, Net Manager, 4749 Diane Dr.,
Minnetonka, MN 55343.

The FCC has clarified the prohibition against business communications in the Amateur Service by
amending Part 97 of its Rules. According to a news release dated .une 30, the Crommission is,
by order, adding a new rule section stating explicitly the prohibition against transmitting
business communications. Also, the definition of the term "business communications® will be
moved from 8§97.114 to §97.3 of the Rules. The amendments will become effective upon their
publication in the Federal Register.

The FCC has adopted a Report and Order affecting the Novice examining proeedure. The Report
and Order in PR Docket No. 82-727 will permit a volunteer examiner to make up a Novice test
from a pool of Commission-prepared questions, administer and grade the test, and then forward

a passing application to the FCC for issuance of the license. The pool of Novice cquestions to

be used in the exams will be available from FCC field offices. This action does not affect the
pending ARRL volunteer examining proposal (PR Docket No. 83-27), which deals with examinations
for classes of license higher than Novice. The new Novice examining procedure will go into

effect on August 31. Requests for Novice exams under the old procedures will be honored until
August 30, 1983. After that date, requests for Novice exams received at FCC's Gettysburg will
not be honored. Detsails next month in Happenings.
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High-Resolution SSTV

High-resolution pictures approaching the quality of fast-scan TV
can be sent at audio bandwidth. It just takes a little time.

By Dr. George R. Steber,* WBILVI

Amateur—standa.rd 8.5-second slow-
scan television (SSTV) has the capability of
conveying much higher picture definition
than first-generation scan converters can
process. A new generation scan converter,
the VibeosCaN 1000 from Microcraft Cor-
poration, is completely compatible with
amateur-standard SSTV vet conveys all of
the resolution inherent in the signal.
Perhaps of greater interest is that it can also
operate at scans of 17 and 34 seconds for
truly spectacular high-resolution SSTV.
This article discusses cerfain technical
aspects of high-resolution scan conversion,
including the impact on picture quality and
the reasoning for the added scan periods.
To begin, a short review is given of some
of the significant historical developments
and their effect on SSTV signal standards
and picture resolution.
The age of slow-scan television began
in 1958 when a young engineering student,

*Electrical and Computer Science Dept., Univ, of
Wisconsin-Milwaukee, Milwaukee, W1 53201

Copthorne Macdonald, realized his dream
of reducing a wide-band television signal
to a narrow bandwidth signal that could be
sent over a voice-grade communication
system.’' Macdonald spent a number of
years in perfecting the system.># His per-
sistence and that of other dedicated

amateurs finally paid off, and after con- -

siderable experimentation, field tests and
a number of petitions to the FCC, slow
scan was permitted on the ham bands as
part of the incentive licensing plan in 1968.°
The SSTV system that evolved was essen-
tially a method of conveying low-resolution
images over a 3-kHz-bandwidth voice
channel. Each picture was composed of
about 128 scan lines transmitted at a
horizontal rate of 15 lines per second (15
Hz). Thus, 8.5 seconds were required to
complete a single picture transmission.
Some method of storing the 8.5-second
picture was needed so that a complete

Notes appear on p. 13,

frame could be viewed at one time, The
only inexpensive method available at the
time was. the long-persistence P7-phosphor
radar tube. The yellow afterglow of P7 was
used as a short-term memory that enabled
one to view a whole picture. Unfortunate-
ly the afterglow was very weak and faded
in a few seconds, and the pictures had to
be viewed in a darkened robm.

In the March 1975 issue of QST, 1
described an all-digital method for storing
SSTV pictures that could be viewed on an
ordigary TV monitor.® The “LVI** scan
converter revolutionized SSTV since it
allowed ordinary TV equipment to be used.
lts main attraction was that it produced a
bright stationary image that could be
frozen on the screen of a TV monitor.

The basic idea was to divide each SSTV
line into 128 picture elements (pixels),
gquantitize the brightness to 16 levels for
each pixel and store the digitized image in
a memory that could be read out at fast-
scan TV rates. This procedure required a

(A)

Fig. 1 — Resolution fest chart comparing conventional 128 pixel by 128 line by 18 gray level picture at A, and 256 pixel by 256 line by 64 gray level

high-resclution S8TV picture at B,
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A)

(B)

Fig. 2 - Example of pictures comparing 128-pixel by 128-line-by-16gray-level Image at A and 256 pixel by 256 line by 64-gray-level-high-resolution
image at B. (These picturas were taken of the cover of May 1981 QST.)

large (for 1975) digital memory of 128 x
128 » 4 == 65,536 bits.

Because only 128 pixels were used on
each line and only 16 levels of gray (4 bits)
were used, it was recognized immediately
that digital SSTV was inferior to P7 type
58TV in terms of resolution and gray scale.
Nevertheless, the thrill of viewing SSTV on
a regular TV set outweighed these factors
and over 150 “LVI” scan converters were
built wortd-wide based on the QST article.
Somie time later Robot Research introduced
their popular model 400 scan converter,
which used the same allocation of digital
memory. The model 400 has since become
the de facto standard for SSTV because of
its wide acceptance by amateurs.

High-Resolution SSTV

With the introduction of VIDEOSCAN,
pictures with greatly improved resolution
may be conveyed via SSTV. This increase
in picture fidelity is possible mainly because
of the availability of low-cost, high-density
digital memory ICs and other LSI ICs
which allow more pixels of the SSTV pic-
ture to be processed and stored.

YIDEOSCAN uses 256 pixels per TV line
with each pixel quantitized to 64 levels of
gray (6 bits). ln most cases this degree of
quantitization produces a digital video
signal that is almost indistinguishable from
an analog signal. Objectionable contouring
effects (false edges) associated with 16 gray
levels are therefore eliminated.

it is important to realize that SSTV
signals are bandwidth limited by the equip-
ment used for transmission. {n order for
35TV to be transmitted, the SSTV signal
is converted to an fm subcarrier so that

12 H5T=

sync pulses and low frequencies in the
SSTV signal can be transmitted. This fm
subcarrier corresponds to 2300 Hz for
white, 1500 Hz for black and 1200 Hz for
syne., Since these frequencies fall within the
voice spectrum, SSTY can be transmitted
and received using conventional ssb
equipment.

Analysis of the fm SSTV spectrum is
complex. Assuming an ssb audio filter of
3 kHz, it can be shown that the maximum
recoverable video frequency will be near 1.1
kHz. This corresponds to about 134 lines
of horizontal resolution. Theoretically
speaking this resolution could be achieved
with 134 samples {pixels) per SSTV line.
However, in practice, sampling a signal at
the minimum rate generally leads to prob-
lems in accurately reconstructing the signal.

It has been shown experimentally that a
standard 8.5-second analog SSTV signal
can be closely reproduced with 170 pixels
per line.” In other words, at least 170
samples per SSTV line should be employed
to equal the resolution of the analog
system. Thus the early “*L.VI’’ scan con-
verter was somewhat deficient in taking
only 128 samples. VIDEOSCAN, on the
other hand, over-samples each SSTV line
since 256 pixels per line are used. This over-
sampling enhances the detail on each line
and more accurately reproduces the video
waveform.

The designers of VIDBEOSCAN realized
that higher resolution SSTV would benefit
from having more TV lines than 128. A
logical choice would be to use 256 TV lines.
Experiments confirmed that 256-TV-line
pictures were vastly superior to 128-TV-line
pictures, but they need a longer transmis-

sion time. Thus, if 256 TV lines are
transmitted at 15 lines per second, this
yields a vertical frame period of 17 seconds.
Hence, 17 seconds was chosen as an alter-
nate frame period for VIDEOSCAN, This
period produces a very excellent picture in
a reasonably short time. The overall resolu-
tion is considerably better than the eariy
128-pixel by 128-line scan converters,

To fully utilize the digital memory of 256
pixels per line, a slower horizontal rate is
needed. Some amateur and commercial
8STV gear has used a half-rate 7.5-Hz
horizoutal rate. This doubles the transmis-
sion time from 17 to 34 seconds. After ex-
tensive experimentation it was found that
this would be an excellent choice for a
second frame period for high-resolution
SSTV. There are several reasons for this
choice. Foremost is the fact that the half-
speed line rate of 7.5 Hz and the resulting
34-second transmission time produces ex-
ceptionally sharp, clear TV images that are
comparable to commercial-quality TV
images. This is true because band limiting
problems in the fm modulation and
demodulation process associated with the
[5-Hz line rate are no longer a problem.
In other words, more of the picture detail
can pass through the ssb and SSTV filters
when the lower line rate is used.

Of equal importance, this 34-second
mode has the ability to cut through QRM,
Q5B (multipath) and QRN much more ef-
fectively than #.5- or 17-second pictures.
This is probably true because the in-
terference usually represents a small percen-
tage of each video line. Another advantage
is that 34-second pictures recorded on
cassette tape are affected less by wow and



Table 1

Comparison of Conventional SSTV Standards to High-Resolution SSTV Standards

8.5-8econd S8TV  T7-Second SSTV  34-Second SSTV
Horizontal line rate 15 Hz 15 Hz 7.5 Hz
Horizontal samples 1287256 pixeis 256 pixels 256 pixels
Vertical period B.5 seconds 17 seconds 34 seconds
Number of TV lines 128 256 256
Horizontal sync pulse 5ms 5ms 5ms
Vertical sync pulse 30 ms 30 ms 30 ms
Syng subcarrier freq. 1200 Hz 1200 Hz 1200 Hz
Black subcarrier freq. 1500 Hz 1800 Hz 1500 Hz
White subcarrier freq, 2300 Hz 2300 Hz 2300 Hz
Overall transmission bandwidth  300-3000 Hz 300-3000 Hz 300-3000 Hz

flutter of the recorder than 8.5- or
[7-second SSTV pictures. Heace, an or-
dinary cassette recorder can be used to store
high-quality SSTV pictures with little
degradation.

Table 1 compares regular SSTV stan-
dards to the high-resolution standards
employed by VIDEOSCAM, As can be seen,
the 17-second mode is very similar to
regular 8.5-second SSTV with the exception
that 256 TV lines are used. The transmis-
sion of the additional lines serves only to
double the transmission period. A
17-second picture, if copied on existing
SSTV gear, will show only one-half of the
picture and it will appear elongated. The
34-second picture mode is achieved by
reducing the line rate to half, which ef-
fectively doubles the transmission time.

Comparison of Pictures

To illustrate the difference that can be
expected when using these SSTV modes, 2
series of SSTV pictures were made as
shown in Figs. | and 2. The original pic-
tures were captured using a TV camera and
a scan converter. It should be noted that
resolution loss will be caused in the pictures
by band limiting in the fm modulation and
demodulation process. Additional resolu-
tion loss will be caused by the limited audio
bandwidth (300 to 2700 Hz) of most
modern ssb transceivers (the fm sidebands
extend beyond 3000 Hz for 8.5- and
17-second SSTV). Also the photographic
and printing processes have degraded the
images.

Figs. 1A and 2A were generated on a
WBOLVI scan converter using 128 pixels x
128 lines x 16 gray levels. The remainder
of the pictures were generated and
displayed using the ViDEOSCAN high-
resolution scan converter.

As can be seen, the 8.5-second pictures
on the original WB9LVI scan converter
lack resolution and exhibit quantitization
effects. The pictures made on VIDEOSCAN
offer a much higher degree of clarity in all
moades and have the capability of presenting
very detailed images.

On-the-air experience has shown that
34-second pictures are much clearer and
sharper than corresponding 17-second pic-
tures, This advantage is offset somewhat
by the two-to-one ratio of transmission

times. The operator therefore has a choice:
Send a 17-second picture with good resolu-
tion or a 34-second picture of very good
resolution. In all likelihood, other factors
such as signal strength, QRM and other
band conditions will influence the decision
of which high resolution mode to use at any
given time.

Final Remarks
This article has presented some of the

philosophy behind the VIDEOSCANM stan- -

dards for high-resolution SSTV. It is hoped
that these standards will prevail in the
amateur community to promote growth
and experimentation in the fascinating field
of SSTV.

High-resolution SSTV now offers us the
capability of conveying very high quality
images in a few seconds almost anywhere
in the world that we can talk to via ssb. This
should open new horizons to Amateur
Radio operators and help promote
friendliness and goodwill in the inter-
national amateur fraternity.
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Strays -

HAM HISTORY ON DISPLAY IN
SOUTH AFRICA

[] One-and-a-half years ago, there was no
museum of Amateur Radio equipment in
South Africa, so Julius Lieberman,
ZS56AF, decided to start one in his ham
radio store in downtown Johannesburg.
Since then, he has managed to accrue an
interesting wvariety of transmitters,
receivers, tubes, QSL cards and other items
of days past that are on display for the
public, Of particular interest is the collec-
tion of telegraph keys, which now numbers
about 100 types.

All items in the museum have been
donated or lent by hams. Each is labeled
with the ham’s name and call sign, and the
history of the item is recorded and filed.
Donations or loans of telegraph keys are
welcomed and appreciated. For more in-
formation, write to ZS6AF at J. Licberman
Electronics, P.O. Box 8628, Johannesburg
2000, South Africa.

Next Month in QST

September: the month we’ve all been
waiting for. While aboard the STS-9
Space Shuitle, Astronaut WSLFL will
conduct the first Amateur Radio opera-
tion from space. Beginning shortly
after the launch, now scheduled for
September 30, the operation will put
Amateur Radio in the public eye as it's
never been before. Elsewhere in this,
the August, issue you learned how to
have the best chance of garnering a
WBELFL QSL card. Next month’s QST
will tell you about Owen Garriott
himself: how he got into Amateur
Radio, and how he became a NASA:
Astronaut. Fittingly, NBC Science
Editor Roy MNeal, K8DUE, who has
covered hundreds of space shots over
the years, conducted the inierview.

In a related siory, leam what went on
behind the scenes to obtain approval
for the historic Amateur Radio opera-
tion aboard 8T8-9.

Also in September QST:

* for RTTY enthusiasts, construction
details for an all-electronic Amateur
Radio modem (terminal unit), and an
account of an experimental graphics
system.

* an adapier that allows a 2-meter
transmitter to control a transceive-type
Mode A satellite station.

= an update on AMSAT-OSCAR 10,
the long-awaiied ‘“Phase I|lI"
spacecraft that will soon be humming
with QS0s.
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The Boom-Excited Beam

Antenna

Here’'s a great way to put your beam on 10 MHz or below

— and cheaply, too!

By Edward C. Pienkowski,* WBBEB

With decreasing sunspot activity and
the recent addition of the 30-meter band,
many of us would like to operate in the
lower frequencies. And we’d prefer to do
this without any extra strain on our anten-
ta budget. Why can’t we use an existing
Yagi?
Yagi as Dipole

Boom-exciting is a way of operating a
Yagi on an additional band. It can be done
without impairing correct operation on the
original band. This technique is ac-
complished by treating the boom and the

elements at the ends of the boom (usually
the reflector and *“last™ director) as a half-

*40 W, 938 Whitney Rd., $t. Charles, IL 80174

wave dipole. The half wavelength is
measured from the tip of the director to the
boom, along the full length of the boom
to the center of the reflector and then out
to the end of the reflector.

My 20-meter beam is 2 HyGain 204BA
(Fig. 1). The length from one end of the
director to the boom is 15 ft 7 in. The boom
is 26 feet long, and it is 18 feet from the
boom to one end of the reflector.’ This
gives a total length of 59 ft 7 in., slightly
less than the ideal 64 to 68 ft for a 40-meter
dipole. But there is another consideration:
The configuration is not a straight piece of
aluminum. Electrically, it is an end-loaded
dipole, in which the boom acts as the center

'Notes appear on page 15.

of the dipole and the reflector and direc-
tor serve as end-loading elements. [t may
be resonant on 40 meters, even though it
is physically a little shorter than jt “should™
be. End loading gives it the exira electrical
length that is needed.

Although end loading may not sound
familiar, perhaps top loading does.* Top
loading a vertical antenna requires placing
a horizontal wire or grid work at the top
of the antenna so the vertical section can
be made shorter, It loads the antenna and
shortens the required height by increasing
the capacitance between the top of the ver-
tical section and the ground. In our case,
end loading is essentially the same thing,
and results from bringing the dipole ends
closer together — increasing the mutual
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Fig. 3 — SWR curve of the boom-excited
20-meter Yagi when used on 40 meters,

capacitance, Additional capacitance or
loading is provided by the other elements
in the array.

Feed Systems

The first question is, ““What's the best
way to feed power to this system?’”" It’s im-
practical to place an insulator in the center
of the boom. Instead, I mounted a2 gamma
match along the boom (Fig. 2). A delta
match, a T match or an omega match
should also work well.? I chose a gamma
match because it was a simple technique for
my antenna, The resulting SWR curve is
shown in Fig. 3.

Another feed method that works well on
a 1/12 scale model of my Yagi is to insulate
the boom truss wires at the point where
they attach to the mast. One of these is con-
nected to the center conductor of the
coaxial feed line through a series capacitor,
as shown in Fig. 4. To obtain a good
match, it is necessary to adjust the length
of the truss wires and the series capacitor
value. Also, care must be used in making
a good electrical connection between the
boom and the truss wire. On some anten-
nas, a second capacitor connected in an
omega match configuration might help.
Experimentation will help determine your
individual needs.

If your antennaz is not the correct
physical length for the desired band, the
electrical length can be adjusted in various
ways. One way is to insulate the outermost
elements from the boom. Inductors (to
lengthen) or capacitors (to shorten) the
antenna can then be connected between the
boom and the center of the elements. (1
helieve it is possible to develop a combina-
tion of coils and capacitors allowing opera-
tion on more than one additional
frequency.)

Antenna length can also be adjusted
through the addition of boom extensions.
Based on a 1/12 scale model, a 10-foot ex-
tension on each end of the boom makes my
Yagi resonant on 30 meters. This provides
a trapless tribander on 20, 30 and 40
meters!

Another possibility involves adding
boom extensions for 80-meter operation.
Because of size imitations, this would un-
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Fig. 4 — Alternative methad of boom-exciting a Yagi, using the boom truss wire as part of the
matching system. Capacitor in dashed lines is optional, but may be necessary to obtain a match

In some systems.

fortunately invelve the use of lossy loading
coils.

Performance

As with all antennas, there are some
disadvantages to the boom-excited beam.
Maximum radiation from this antenna is
at right angles to that from the Yagi. There
is no front-to-back ratio because the anten-
na is essentially a dipole, which has little
gain at best. On the other side of the ledger,
the boom-excited beam does have nulls off
the ends (as all dipoles do), and they can
be pointed at an interfering station. On my
antenna, the nulls are about 15 to 20 dB
in depth. Because there are no lossy loading
coils and the antenna has heavy conductors
(the boom) in the area of maximum anten-
na current, efficiency seems to be very
good. The full length of the antenna is at
one height, which heips to lower the overall
radiation angle. On-the-air tests have
yielded good signal reports.

All these techniques are bound to raise
questions about boom-exciting other types
of antennas. 1 am sure this is possible, but
it will take some experimenting to obtain
the answers. If you decide to experiment,
1'd be anxious to learn of vour resuits.
Perhaps additional findings will be reported
in a future issue of QST.

If nothing else, after boom-exciting your
antenna you can impress your friends by
telling them you now have a 4-element,
trapless 40-meter beam. Well, that's sort
of true....

Motes

'‘mm = in. x 254 m = fi x 0.3048,

G, Hall, ed., The ARRL Antenna Book, 14th ed.
(Newington: ARRI., 1982), Chapter 2, p. 25.

*The ARRL Antenne Book, Chapter 3, -2

Straye -

INTERCONTINENTAL
PACKET RADIO A REALITY

[J A successful two-way [0-meter packet-
radio QSO took place between the U.S.
East Coast and New Zealand on May 27,
1983 at 2300 UTC. Tom Clark, W3IWI,
in Maryiand, and Ian Ashley, ZL1AOX,
near Auckland, made this record
13,850-km contact. The Tucson Amateur
Packet Radio (TAPR) terminal node con-
troller (TNC) was used at both ends, run-
ning at a speed of 1200 baud and using
amateur AX.25 link-level protocol. On
May 30, Vern Riportella, WA2LQQ,
joined W3IWI and carried on a one-hour
contact at 600 baud.

THANKS, 1COM

£] Icom America, Inc., recently donated
an IC-251A Z-meter multimode transceiver
to the ARRL Technical Department. This
unit will be used as an i-f source for
developing and evaluating transverters for
a book on uhf and microwaves. The ARRL
expresses its gratitude for this gift.

AMTOR PHOTOS NEEDED

[1 The ARRL Technical Department is
looking for good-quality B & W
photographs of AMTOR stations, especial-
[y homebuilt ones. Those accepted would
be used in QST or the Handbook, with ap-
propriate photo credit given. Please send
the photos to the attention of Paul Rinaldo,
W4RI, at ARRL Hg.
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A Low-Cost, Modular Approach

fo RTTY

Here's a helpful review of several approaches to setting up
for RTTY operation. Included is a description of an expandable,

low-cost system.

By J. Robert Witmer,* W3RW

AFter operating receive-only RTTY for
approximately 18 months with a surpius
inodel 15 teleprinter, the *15 developed a
problem: it just “*hammered away’’ at the
same spot on the paper. The family wasn't
upset at all. More than once they had com-
plained about the noisemaker in the
basement!

In trying to determine the cause of the
problem, | became convinced of two
things: Whoever designed the model 15
must have been an excellent mechanical
engineer, and it was time to upgrade my
equipment! To simplify matters, [ made a
iist to help me evaluate the various new
equipment options available, and decided
to use the TU (terminal unit} § had on
hand. The following arcas were taken into
consideration during the evaluation: cost
(should be low), noise (had to be family
compatible), capability of using multiple
speeds, complexity, ASCII operation as
well as Baudot, information storage and
display-unit features. [ forged ahead with
these items in mind.

Surplus TTY Gear

The teleprinter models 15, 19, 28, 33 and
some newer units are available in most
areas. It’s hard to beat this type of gear for
cost. In fact, I got my original model 15
{completely reconditioned) for $20!
However, these teleprinters, especially the
maodels 15 and 19, are quite noisy. Multiple-
speed capability is mechanically possible
only if spare gears are on hand and you
want to be changing them each time you
shift speeds.

From an electrical standpoint, it is hard
to get much simpler equipment.
Mechanically, it’s tough to get much more
complex! This may be a trade-off that
depends on your personal talents.
ASCII/Baudot capabilities are singular,
You can have one or the other — not both
with the same machine.

By nature, this type of equipment pro-

*79 Blaine Ave., Lecla, PA 17540
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Fig. 1 ~— Block diagram of the XITEX RTTY siation setup.

vides a2 permanent record (“*hard”’ copy on
paper and/or punched tape) of transmit-
ted and received information. The ability
to see many lines of copy is an advantage.
This is almost impossible to duplicate ex-
cept with another type of printer or with
a multiple-page CRT-type terminal (very
eapensive, usually!),

Dedicated Terminals

New multifunction terminals are appear-
ing all the time. Since the majority of this
equipment is new, it usually carries a pret-
ty high price tag. But, the noise is gone!
Most operation takes place using a video
monitor, 2 TV set or an LED/LCD
readout. One of the biggest advantages of
this type of system is the flexibility. ASCH,
Baudot and Morse code capabilities are
usually inherent or availabie as options.
Permanent message storage requires the use
of an external printer (extra cost, noisy) or

an audio tape recorder, Transmitted and
received messages can usually be recorded
on audio tape using the afsk tones.

The display device characteristics vary
greatly from unit to unit. Some display only
one line or several characters of text at
once. Those that use an external TV set are
usuaily limited to a maximum line display
of 32 to 40 characters because of TV-set
bandwidth . limitations. This can be a
problem since many operators send 60 to
70 characters per line. [f you plan on
copying pictures, the shorter line length is
a definite disadvantage, [f a video monitor
is used, the wide bandwidth permits
displaying up to 24 or more lines of 80 or
more characters each.

Home Computers and lnterfaces

These combinations are popular. If you
already have a personal computer, this may
not be a bad approach, but the interfaces



and software can be as expensive as the
computers! The machine noise is gone, but
where the family is concerned, you may still
have a problem — vou’ll have to fight for
the use of the computer!

Most interface/computer combinations
allow the use of multiple speeds as well as
ASCII, Baudot and Morse transmission
and reception. ASCII, after all, is the
“‘natural language’” of the computer (the
ZX81/Timex 1000 being a notable excep-
tion)! The message storage and display
features are similar to those offered by the
dedicated terminals.

Another Approach

After reviewing the options, I wasn’t
happy with the overall results, The two-part
article by Greg Mclntire, AASC, in
January and February 1982 QST, reminded
me of an ad [ had seen in QST.* Afier dig-
ging through back issues, 1 found it — the
advertisement was for & single-card video
terminal, manufactured by XITEX Cor-
poration, the SCT-100.?

The SCT-100 is designed to operate as
an ASCIL/Baudot terminal with two speeds
for each mode: 110- and 300-baud ASCII,
and 60- and 100-wpm Baudot. The display
provides for sixteen 64-character lines.

There are three SCT-100 versions: an
assembled unit, a kit and a semi-kit. With
the latter, you supply some commonly
available parts. The manual, while not
Heathkit® style, is excellent and provides
detailed interfacing and operational infor-
mation. Since this is a type of dedicated ter-
minal, the noise is nonexistent. I've found
having a separate (from the home com-
puter) unit to be a big plus. With the
SCT-100, 1 use an audio tape recorder to
store the information. The 64-character line
is compatible with most RTTY operation.
A summary of the evaluation is shown in
Table 1.

Station Description

How { integrated the SCT-100 into my
station ¢can be seen in Fig. 1. | use the TU
described in the December 1980 and
November 1981 issues of QST.34 1t is
TTL~compatible and interfaces nicely with
the "T(K), The autostart relay contacts are
used to switch the 117-V ac supply to the
audio tape recorder. This allows me to keep
arecord of TTY activity on a iocal 2-meter
fm repeater when 1’m out of the shack.

The SCT-100 board has provisions for
20-mA,, four-wire full duplex, 60-mA two-
wire simplex, modified RS-232C and TTL
level 1/0. 1 use the TTL level 1/0 for in-
terfacing with the TU. For com-
puter/telephone accoustic coupler use, the
modified RS-232 output is employed. The
*100 has an onboard 5-V power supply that
requires only 8-V ac for operation. A 5-V
transformer in series with one-half of a
6.3-V transformer secondary provides this

potential. For powering an ASCI]
keyboard, 5V at up to 250 mA is available

Table 1
Evaluations Summary

Surplus Teleprinters

Advantages: Low cost, permanent storage
capability, good readout,

Disadvantages: Machanically complex, single
speed, single mode, noisy.

Comments: May be the best choice far single-
mede operation.

Dedicated Terminats

Advantages: Spesd/mode flexibility.
Disadvantages: High cost, variable readout
parameters, [ack of permanent storage

capabilities in some units,

Personal Computer Adapier

Advantages: Speed/mode flexibility.

Disadvantages: Relative high cost, requires
use of personal computer, variable readout
parameters, lack of permanent storage
capabilities with some units.

XITEX System

Advantages: Relatively low cost, speed/mode
flexibility, reasonable display.

Disadvantages: Lack of permanent storage
(can be overcome by use of a tape
racorder).

at the I/0 connector. Selection of
ASCIL/Baudot operation and speed is
made by opening or grounding two points
on the /0 connector by means of a switch.

Both composite video and discrete ver-
tical and horizontal sync outputs are
available to simplify the interfacing. The
composite video output of the SCT-100
complies with BIA standard RS-170. It
consists of 2 1,5-V peak video signal and
a 0.5-V peak sync pulse. This output drives
a surplus video monitor. A modified TV
set could aiso be used.5»

it is possible to interface the SCT-100
with an unmodified TV set by using an rf
modulator and feeding the rf to the TV
antenna input. This is not recommended
since the bandwidth rvequired for the

64 x 16 display (64 characters per line,
16 lines displayed) is somewhat beyond that
of most TVs. While this will not damage
the TV set, the resulfing picture may be
distorted and unusable.

I use a “homebrewed’” keyboard that
provides the required 7-bit ASCII, TTL-
compatible, positive-true logic signal with
a strobe signal. One feature of the SCT-100
is that the LTRS and FIGS shift characters
are generated automatically when a respec-
tive lower- or upper-case entry is detected.

Acquiring the Equipment

One advantage of this versatile system is
that it can be expanded as your budget per-
mits. A suggested first step would be to ac-
quire the semi-kit. After all the other paris
are gathered, the SCT-100 can be as-
sembled and used for receive-only opera-
tion with a modified TV set. Next, add a
keyboard for full transceive operation. A
printer and a tape recorder could subse-

quently be added it desired.

These suggestions should help you decide
on how to assemble your Baudot/ASCII
RTTY station. Come on and join in on the
RTTY fun!

Notes

'GG, Miclntire, **Designing a Microprocessor-Based
RTTY Speed and Code Converter,” ST, fan.
and Feb, 1982,

*XITEX Corporation, P.O. Box 2932, (arland,
TX 75041,

‘M. Dilulio, A State-of-the-Art Terminal Linit
for RTTY," QST, Dec, 1980, p. 20.

4J. Witmer, *‘Auto-siart and Anti-space for the
State-of-the=-Acrt TU,™ QST, Nov, 1981, p. 28,

*3. Bach, ““Converting a Bargain TV 1o a Video
I\gggitor,” Kilobaud Microcomputing, Jan,
1980,

“T. Loos, “Use Your Television Set as 2 Video
Monitor,” BYTE, Feb. 1979, p. 46. [T
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QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

{1 The July issue of QEX featured:

¢ “Continuous RTTY Reception on the
ZX380,”* by Kenneth Heitner, WB4AKK.
This full-length feature article includes full
program listings and interface circuitry.
® “Data Communications,”” by Dave
Borden, KEMMO, a discussion of packet-
radio network design issues. Also included
is a report on U.S.-to-New Zealand packet-
radio contacts between ZL1AOX and
W3IWI, and subsequently with WA2L.QQ.
® In an editorial, Steve Place, WBI1EYE,
describes the successful launch of AMSAT-
QOSCAR 10 and gives initial orbital
elements.

WANTED: ELMER-OF-THE-YEAR
NOMINEES

[] Nominations for the 1983 Elmer of the
Year award are being sought by the
Northern New Jersey Chapter of the
QCWA. Nominations may be made by any
licensed radic amateur in northern New
Jersey, and eligible candidates must be
licensed amateurs who reside in the area.
Send your nomination, which should be ac-
companied by a statement {500 words or
less) detailing why the person is worthy of
the award, to Gordon 8. Gregory, N2IN,
8 Winding Way, Denville, NJ 07834, tel.
201-627-4426. September 1, 1983 is the
deadline for receipt of nominations.

1 would like to get in touch with. .,

7 anyone who has any information on the
“Morris Coil Winder.”” Robert Morris,

WB6MUM, 116 South F5t., Lompoc, CA
93436.
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A Structured Engineering
Approach to the Design and
Construction of Electronic
Equipment

Some hams believe that “homebrew’’
construction and experimentation are ac-
tivities of the past. You hear about the ever-
increasing price (and decreasing availabili-
ty) of electronic components, and about the
proliferation of *‘appliance operators.”
Also, many amateurs seem overwhelmed
by the fast-moving pace of electronic
technology. All this has convinced many
would-be builders that constructing a quali-
ty station component such as a receiver or
a transmitter is beyond their abilities.

Yet, the amateur journals are packed
with technical information and construc-
tion articles. Hamfests sport flea markets
with literally millions of electronic com-
ponents at reasonable prices. This is proof
that more than just a few amateurs are ac-
tively building and experimenting with elec-
tronic equipment. “Homebrewing,”’ these
hams have found, gives a feeling of pride
that builds confidence and even a sense of
self-respect.

You don’t have to be an electronics
engineer to build high-grade equipment.
The real ingredients are the courage to get
started, use of a well-structured approach
to accomplish the task and the perseverance
to complete the project.

Most hams don’t start with a box of
parts and quickly produce a guality pro-
duct. A first-class job involves research,

*2165 Sumac Loop South, Golumbus, OH 43229
18 55

planning, more planning, design and plenty
of testing. No miracle design and construc-
tion techniques exist that eliminate errors
and problems. However, the approach
presented here can help circumvent many
of the problems that the inexperienced —
or seasoned — builder is likely to confront.

The proposed approach is adapted from
state-of-the-art Computer Application
Engineering (CAE) principles to which I
have been introduced in my profession.
This technique provides a structured, well-
organized approach to bringing a complex
construction project to a level that can be
understood easily. | have used these prin-
ciples to construct many projects ranging
from keyers, linear amplifiers and antenna-
matching networks to a respectable solid-
state receiver, The results of some of these
projects are shown in the accompanying
photographs.

The steps involved in using this technique
include

1) Define the system.

2) Design the system.

3) Plan and document testing.

4) Implement system components.

5) Tesi the system.

6) Test for acceptance.

7 Provide user education.
The system is interpreted as the electronic
unit being constructed.

To illustrate the functions of each of the
steps, the solid-state receiver shown in the

Want to increase
the chances of suc-
cess of your next
construction project?
Then follow these
guidelines!

By Jerry L. Pittenger,” K8BRA

accompanying photos is used as an exam-
ple. It is an amateur-band (including the
WARC frequencies), solid-state design that
uses diode switching throughout. Emphasis
is placed on sensitivity, selectivity and high
dynamic range.

Define the System

First, define the requirements of the unit.
In CAE terminology, this is referred to as
“‘developing a functional specification.”
Many potentially good projects have gone
astray because the builder didn’t think
clearly about the required features and
document them, to make the unit accep-
table. The result is usually a device that
almost meets requirements, but with just
enough missing to justify pitching the unit
aside later on.

I spent more than three wmonths re-
searching the literature before designing
this receiver. A more experienced person
may be able to shorten the effort. Because
of my inexperience in receiver design,
however, I read all I could about receivers
to make sure the requirements I defined
were technically current and achievable.
Reviewing the alternative operational
features for any electronic project provides
a shopping list of features from which to
choose. This results in a unit that best meets
an individual’s needs.

The options must then be evaluated,
based on added capabilities, cost, complex-
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Bottom (A) and top (B) views of the homemade recejver.

ity, size, parts availability and any other
constraints unique to a given option. Table
1 summarizes the specifications of the
receiver. They emphasize ‘*what’’ the unit
should do, not **how’” it will do it.

Design the System
Functional Design

This step translates the ““what' into
“how’" it will be done. First, divide the unit
into pieces. As in CAE, the division is car-
ried out in steps: Divide the unit into major
components, divide each major component
into sections, and then subdivide these sec-
tions until they are small enough to be
designed easily in detail. Each section
should be small enough to be independent
from other sections while serving a unique,
identifiable function. I like to use the block-
diagram approach for this process.

The method is best illustrated by an
example. Fig. 1 shows the top-level block
diagram for the receiver. This diagram is
basic, but it provides a starting point. Then,
each major component is broken down to
the next level of detail. Fig. 2 shows the
next level of refinement for the frequency-
control module. Note that this module has
been separated into several submodules.
Fig. 3 shows the breakdown of the VFO
module of Fig, 2. Similar diagrams were
created for each module of Fig. 2. The
refinement should go to the point where a
set of simple submodules is defined, each
performing an independent function. My
recommendation is to separate a module
into simple sections that you understand
completely, and not go to extremes.

The bottom level of detail produces a set
of lowest-level submodules that are referred
to as the system *‘primitives.”” in Fig. 3,
the VFO, buffer and amplifier arc all
primitives of the VFO submoduie. Now,
design the circuit for each primitive. This

The author's homemade receiver and speakerfiiter unit. Notch, width and filter frequency con-

trols are included on the latter,

FHONT =0 SELEN-

END Ivily

“F
AMP
-

FREG
JCONTROL

HF RECEIVER

Flg. 1 — Block diagram of the receiver,

step may be nothing more than selecting a
circujt from the available literature. On the
other hand, you may develop your own cit-
cuit — something better than that which
currently exists.

The simple circuits of the primitives com-
bine to make the complete circuit of the
project. Believe me, there are lots of parts
in the example receiver! The complete
schematic diagram is complex and wouid
be nearly impossible to use in its entirety
during construction of the receiver. When
vou look at the project as a simple set of
wmuch smaller subunits, however, complex

projects become understandable and
achievable.

Physical Design

You must also consider the physical
design of the unit. Thought should be given
to the physical appearance of the front and
rear panels, as well as to how the modules
fit together inside the unit. Few people are
satisfied with an end result that works okay
but looks like a piece of junk,

The original receiver front-panel design
differed slightly from that of the final pro-
duct. I mention this only to illustrate that
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Tabte 1
Receiver Specifications

Fraquency coverage:

Sensitivity:
Salectlvity:

Dynamic range: -

Nolse floor:

Third-order input Intercept point:
Frequency stabllity:

BFO:

Agc:

Audio output power:

3 meter:

Transmitter interface:

Power supply:

28-30, 21-21.5, 18-18.5, 14-14.5, 10-10.5,
7-1.5, 354, 1.5-2 MHz.

0.5 gV for 10 dB 8/8 +N.

Three optional filters, 2:1 shape factor at
6:60 dB points.

95 dB.

—~ 135 dBm.

+ 5 dBm.

500 Hz from coid start to one hour later.

Crystal-controlled on ssb; variable on cw.

I-f derlved, hang typs.

5-W minimum,.

Accurate within 20% with 6-dB/S unit
calibration.

Allow for mating with transmitier VFO
control and split-frequency operation.

internal.

Physical Specifications
Appearance:

Compatible with existing station equipment.

Cabinet dimensions (HWD):
8 x 17 x 14int

Canstruction:

mm = in. x 254. .

Madular, to allow for future experimentation.

the initial design is not sacred. The design
is an iterative process throughout the life
of the project. When it is advantageous or
necessary to modify the design, do so. But
always consider all the impacts of changes,
and update the design documentation
whenever changes are made.

Imptementation Plan

In what order will the primitive sub-
modules be built and tested? Trv to
capitalize on any advantageous sequence
that allows easy module integration and
testing. The plan used for the receiver is
given in Table 2. Note that the sequence
proceeds in reverse order from the speaker.
After each submodule is constructed and
tested independently, it is integrated with
the other completed modules,

Design Documentation

All of the design data should be as-
sembled to form a detailed design docu-
ment. | usually assemble this information
in a three-ring notebook, Take time to
develop clear, precise diagrams, schematics
and textual documentation, outlining why
the final primitive designs were selected.
Take careful notes and document literature
references for future use. The design docu-
ment provides guidance in the building
phase, but it is even more valuable when
something fails later on. One final recom-
mendation: Keep the documentation cur-
rent. When you get into the build/test
phases of the project, it can be tempting
to go forward and not take the time to
change the documentation neatly as design
changes are made. Avoid the pitfall!

This probably looks like a lot of exira
work. I think this approach saves time. [
am convinced that doing the detailed design
on paper (where changes are easy to make)

20 117 ¢

Table 2
Receiver Implementation Plan

1) Power Supply
2} Audio amplifier
3} BFQ crystal ascillator
) Variable BFO
5} Product-detector module
8) Post i-f crystal filter module
) I-f amplifter
B) Agc module
gy Crystal filter
i VFO
11) Frequency counter
i2) HFO
13) VFOHFO premixer
14) Premixer filter
15) Premixer buffer amplifier
168) Front-end mixer
17) Front-end tuned filters
18) Front-end preamplifier
19)  Crystal calibrator

is worth the time invested, It avoids con-
fronting such problems as not enough
room inside the cabinet halfway into con-
struction, trying to find room on the front
panel for that extra switch you forgot, or
mistakenly drilling holes in the front panel.

Plan and Document Testing

Careful consideration should be given to
how the modules and completed unit will
be tested. Writing a good test plan also pro-
vides the best possible design review. In
designing and constructing electronic
equipment, three levels of testing are
recommended: module, integrdtion and
system.

The test plans are organized and
documented prior to the building step. Two
major pieces of documentation are required
in any good test plan: The test-execution
procedure and a list of the expected results.
Writing good test plans is a difficult task,

arr

BUFFER
AP

FILIER

.
!

WEC
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FRE-MIXFR

FHEQL
ONTH,

Fig. 2 — Breakdown of the frequency control
madule — the first step in simplifying the
design approach.

since it requires a designer to foresee
problems.

Module Test Plan

A module is the lowest level at which
testing is performed. The size and the
number of modules are determined by the
level of division performed in the system
design step. Examples of modules in the
receiver include the audio amplifier, the
product detector, the i-f strip and the agc
circuit. Consider the test plan (Fig. $)
developed for the product-detector module.
Note that it includes the test setup, pro-
cedure and expected resuits. A plan similar
to the example should be developed for
each module identified in the Implementa-
tion Plan (Table 2).

Integration Test Plan

The second level of testing occurs during
module integration. The tests should be
defined in accordance with the Implemen-
tation Plan (Table 2) developed in the
System Design phase. The objective of in-
tegration testing is to assemble one or more
modules and test the assembly to ensure the
modules work correctly together.
{Remember, each module has been tested
individually.)

The Integration Test Plan for the receiver
is given in Table 3. RX MODULES lists all
the receiver modules. PLAN defines where
testing is to occur, For example, step 2
plans an integration test of the speaker, the
audio power amplifier, the BFO crystal
oscillator, the product detector and power
supply modules. Note that these modules
are completed in sequence for this test as
defined in the Implementation Plan. For
each integration test, a test procedure is
developed. Fig. 5 outlines the test plan for
step 2 of Table 3. Note that this includes
4 test-setup description, instructions on
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Tablie 3 )
EMAMPLE FHODUCT RETECTOR MODDLE
Receiver Integration Test Plan
RX Modules Plan o
A)  Speaker 1 A+8+0 o 2UGHAL
B) Audic power amplifier 2) A+B+C+E+0O
C)  BFO crystal oscillator 3 A+B+D+E+0C
D) BFO variable gsciltator 4 A+B+D+C+E+Q
£} Product detector 5 F+G+O
F) I.f amp”fier 6) A + B + C + D + E + F + G + 0 15T ALAN 1 COMNELT SaihAL GENERATOR TAPARLE OF TUNING Axim MMz
G) Agc 7} A+B+C+D+E4+F+Q3+H+O TQ Y fu MHz T | FINPUT oA, LEVEL = 5o my
H} Crystal filter l+J+K+0O 2 INSECT R.0-MHlr Slunian 10 5P SIGNAL INPUT
TEVEL = W30 Y
l) HFO crys{al OSCi"ator g I + J + K + L + O L CONNECT At IMFEDANSE SRk Akl FeQUENGY CUUMTER
J)  Pramixer 10 A+B+C+D+E+F+G+H+1+J4+K+L+0 s Al G P
K) VFO 1 A+B+C+D+E+F+G+H+I+J+K+L+M+ O 4 TES1 AND EXPES(FD RESULLS
L)  Front-end mixer i2) AlN — proceed to System Test VB BEO B EAFRGIEU QTP 1L
M) Front-end filters Rt 2w W
N} Crystal calibrator i l e | : \
) Pawer supply wmaoonb
Fig. 4 — Madule test plan for the product
detector.
iw’
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Fig. 3 — Taking the VFO module of Fig. 2 down to the “primitive” level.

"how to perform the test and the expected
results,

System Test Plan

Once the modules have been integrated,
the last test recommended is a System Test.
This is performed to verify that the com-
plete unit meets all peformance require-
menis defined in the System Specification
(Table 1}. A procedure should be for-
mulated for each specification. Fig. 6
defines a test for the receiver noise floor.'

Remember, test plans don’t have to be
complex. A frequency-stability test for the
receiver was casy to do because the included
{0-MHz band provided WWYV as a fre-
quency reference. Do what is necessary
with the minimum effort to evaluate total
system performance.

Test Plan Comment

Development of module, integration and
system-test plans may seem tedious. Ex-
perience has shown that the time is well

'The Radie Amateur's Handbook, 60th ed.

(Newington: ARRL, 1883), p. 16-41.

spent and provides a way to avoid problems
early in the project when they are easiest
to find and fix. Since all test results are
documented, if problems occur later or if
the unit is modified, the tests can be
repeated. The results can be compared to
those of earlier tests to see if the problem
is cured, or if the modifications have
caused anv detrimental effects.

System Components implementation

This step is often referred to as the
building step. We are finally at the point
of assembling and testing the modules. By
now, approximately half the project time
should have been expended. Unfortunate-
ly, it is usually the starting point for those
who do not use a structured engineering ap-
proach. This lack leads to false starts, con-
struction errors and total project disasters.

Implementation should be a noncreative
step, all major decisions having already
heen made. The modules are constructed
in the defined sequence (i.e., Table 2). Each
module should be tested as it is completed.

I offer no construction advice except to
observe neatness. 1 used glass-epoxy board

EXPECTED 2ESUL F3
+ AUDIO TONES SHOLUD BE HEARD IR SPRAKER

ALWE PO OF TRACE (&1 SHOUE RE BQUIVAT ENT 1D ) RACE 8
H‘f EREPEOR FREQIJENCY s @ NH2 i) w0 AUDI0 RANGE

IHAGE 031 SHUULL BE = du 38 TAUNGER THAN 1HACE uhy

Fig. 5 — The Integration Test pian. At this
stage, a number of modules are intarcon-
nected and tested as a unit.

with silver termination pins in a point-to-
point wiring technique. Other construction
methods might include perf-board, ter-
minal strips or etched board. Whatever
technique you feel most comfortable with
can be used.

The following advice is based on many
hours of e¢xperience with some successes
and some failures:

* Take your time — don’t rush!

* Follow your planned design. You spent
a lot of time planning the project, sa use
the product of vour efforts.

» Use only quality components. Don’t
take shortcuts.

* Don’t settle for *‘almost working.™
Several small problems add up to a big
problem during svstem integration.

¢ Bxpect problems. Redesign when
NeCessary.
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»rHTEM TEST PLAN
UBJECTIVE: VEMPY THE RECEIVER SYSTEM MEETS THE SYETEM SPECIFICATION
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'ig. 6 — The System Test pian for the
racaiver. In this case, the recsaiver noise floor
is being measured.

* Document any design changes.

¢ Keep organized notes.

As modules are completed, integrate
them accordingly. The test results should
be documented and included with the test
plans for future reference. Temptations to

move fast, skip testing and slight documen-
tation are strong at this point. Don’t suc-
cumb! Do the job methodically with all the
diligence and attention to detail that you
are capable of, and that the project
deserves. The results will be rewarding.

System Test

The purpose of this test is to verify that
the system (in this case, the electronic
device) meets the operational and physical
specifications defined in the System
Specification (Table 1). With a proper
clesign approach and the extensive module
and integration testing performed, I've
discovered few major problems during
system testing. When changes are needed,
carefully design the changes, implement
them and update all documentafion,
Changes in the system design may require
iteration of some integration tests to ensure
that the overall system performance has not
been disturbed. The module and integra-
tion test results provide a reference point
to evaluate the performance gains or
degradations resulting from changes.

Acceptance Testing/User Training
Acceptance testing is usually performed

Strays s’

INTERESTED IN LEAGUE-SPONSORED INSURANCE?

1 The Membership Affairs Committee is studying the feasibility of offering League
members additional insurance programs beyond the present ARRL Ham Radio Equip-
ment and Club Liability programs. Participation in the plans would be voluntary. Please
take a few moments to complete the tollowing questionnaire and send it to the Member-
ship Services Department, ARRL, 225 Main St., Newington, CT 06111, Make a
photocopy if vou’d like, or simply answer the questions on a separate piece of paper.

Thanks.

I would be interested in the following types of voluntary insurance plans, should

the ARRL offer them:

1) Life Insurance

2} In-Hospital Insurance (to pay a fixed

amount each day during
hospitalization)

3) High-Limit Accident Insurance (to pay
specified amounts for specific levels

of injury due to accident)
4) Bisability Income Protection

5y Excess Major Medical {to pay medical
charges above a deductible of $15,000

to $25,000)
6} Maior Medical (to pay medical ex-

i am
interested not interasted
[ i
] (]
I N
(I} il
(- ol

penses ahove a deductible of $500

{o $1000 but with & maximum

benefit of $20,000} [ 7
! do not believe the ARRL should sponsor insurance programs
that have no direct relation to Amateur Radio. [

Please note: An expression of interest in no way binds you to a particular course of action. This
survey iz daesigned only to gauge membership interest in these insurance programs.

22 05T~

upon delivery of a unit to a customer. The
test is executed according to a plan
developed by the customer. Because in our
case the builder is also the user, the system
test also serves as the acceptance test.

User Training is not required. The idea
of a person not knowing how to use the
device after defining, designing, building
and testing the unit is not a realistic
consideration.

Some Final Comments

The CAE techniques appear to add more
work to a given project. But 1 feel strong-
ly that using such an approach will save
time by avoiding the problems and pitfalls
50 often encountered. In fact, the use of
this or some similar method could make the
difference between achieving complete suc-
cess or total failure with a construction pro-
ject. I make this claim based on personal
experiences, and from seeing the problems
and results others have had.

I encourage vou to try the approach, in
its entirety or partially. I will be interested
in hearing about possible improvements to
the approach and any experiences you may
have in constructing vour electronic

equipment. T

MAKING PATTERNS AND
TEMPLATES TO SCALE

[7i Starting with this issue, all pc-board pat-
terns and other tempiates requiring full-size
reproduction that appear in QST are ac-
companied by a 1-inch (25.4mm) scale.
This will enable evervone concerned with
the pattern to ensure it has been reproduced
full size; siznply piace a ruler alongside the
scale and compare the 1-inch markings. -—
Paul K. Pagel, NIFB

THANKS, KLM

[ KLM Electronics, Inc., recently donated
143-150-14C and 420-450-18C 2-meter and
70-cm circularly polarized antennas to the
ARRL Technical Department. These
antennas will be used for satellite com-
munications. The ARRL expresses its
gratitude for this gift.

Last year, the Conde brothars, of Granger,
Wyoming, came up with a unique Father's Day
gift: As a surprise for thelr Dad, WATUSI, they
prepared for and passed their Novice exams.
Left to right are Wally, KATOMP, Andy,
KA7QGQ, and “CQ,"” KATOGR. (W1YL photo)



New and Improved Formulas for
the Design of Pi and Pi-L

Networks

Published equations relating to the design of pi networks are
often inaccurate where circuit operating Q is concerned.
If Q is of primary consideration, use the equations in this article.

By Elmer A. Wingfield,* WSFD

This article introduces new formulas for
the design of pi networks and pi-L net-
works. These new formulas permit the net-
work to be designed based on the
resistances to be matched and on the ac-
tual circuit operating Q value, Qo. Design
formuias now in common use have only a
partial circuit Q value as the circuit Qo. In
many practical design cases the error in-
volved in the usual formulas can be quite
large and the resulting network will not per-
form as intended.

The pi networks, the pi-L networks and
the resonant-L networks considered in this
article are only those that are configured
in the low-pass arrangement with the induc-
tance as the series element and capacitors
as the shunt elements, as shown in Fig, 1.
This is the arrangement in which these ¢ir-
cuits are invariably used in amateur rf ap-
plications. These networks, consisting of
two, three or four reactance elements, have
ouly one absolute requiirement: At least one
of the reactances must be of opposite sign
to the others for a ““match’ or transfor-
mation of a load-end R2 to a desired R1
value at the source end. This is8 because
resonance is impossible otherwise. A low-
pass configuration is not required for a
match, but it is the only arrangement of any
importance in rf uses of such networks and
therefore the only arrangement considered
in this article.

The **Old Standard” Equations

The old standard pi-network design for-
mulas are those familiar equations that
have been published in the ARRL Hand-
book for many years, in ARRL Selid Stare
Design, the ARRL Electronics Data Book,
the Radio Handbook, and Motorola Ap-
plication Note AN-267. They appear in Fig.

*26 Belmont Dr,, Little Rock, AR 72204

R i Xer - R2

Y

Fig. 1 — An L network Is shown at A, a pi net-
work is at B, and a pi-L network is at C. These
networks are shown in the low-pass configura-
tion. Each network matches the load, R2, to
the Input resistance, R1.

2, and apparently were first published in
the amateur literature by Pappenfus,
WOSYF, and Klippel, WHSQO, in 1950,
The tabulated pi and pi-L. network data
given in current editions of the ARRL
Handbook are based on these formulas, as
is similar data in the Radio Handbook, 21st
edition.

These old standard formulas are derived
by treating the pi network as two back-to-

‘Notes appear on page 29,

1> R2

-
/ R1
N> f— ~ 1
J R2
R1

Xc=="'ﬂ—

R2
Koy =

JE(1 + Ny =1
Rt

N +

&8

X, = Ri
2 Nt + 1

Fig. 2 — The “old standard” equations for pi-
network design. These equations are those ap-
pearing on page 54 of The Radic Amateur’s
Handbook, 55th (1978) edition, changed here
for agreement with the reactance designations
shown in Fig. 1. In these equations, N is the
same as Gl in the article.

back L networks. (The derivation is given
in the appendix.) These formulas give cor-
rect results for the network reactance values
for matching an R1 source end to the R2
load-end resistance. The only error in-
volved is in assuming that the Q1 source-
end L-network Q value used in the for-
mulas is the resultant total pi-network Qo
value. it is not, and understates the Qo
value by the amount of the (@ value of the
load-end L network section, Q2.

In terms of the assumed formula Q1
value and the R1 and R2 to be maiched,

Q2 = -EZ—I(’QII £+ 1) ~1 (Eq D)
This is the error involved in taking Q1 as
the Qo value, since Qo = Q1 + Q2. The
error becomes progressively greater as the
ratio R1 to R2 becomes lower. For R1/R2
= |, the error is 100%, as Q¢ equals
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2 % Q1. The error is greater for RI » R2,
a common arrangement in matching the re-
quired R1 load resistance of rf transistor
amplifiers to the usual 50-ohm R2 load.

If the R1-to-R2 ratio is moderately high,
say 20 to 1 or higher, then the error in
taking Q1 as the circuit Qo will be relatively
small. Therefore the old standard formulas
may be used for the design of pi-network
output tuning circuits for the usual tube-
type rf amplifiers. For example, for a pi-
network design of R1 = 2500 ohms, R2 =
50 ohms and Q1 = 12, the actual Qo will
be i3.38 instead of 12, and this error is
unimportant. This design would be
representative for a pi network for rf linear
amplifiers operated at the 2-kW peak level
at a plate voltage of 3000 V or so, as is com-
mon for cwrent amateur-band linear
amplifiers. About the worst case for an
amateur tube-type design would be four
sweep tubes in parallel requiring a plate-
load resistance on the order of 400 ohms.
Then, with a formula Q1 entry of 12 and
a 50-ohm load, the actual network Qo
would be 16.14 — too high, perhaps, but
still workable.

The conclusion is that the old standard
pi-network formulas provide satisfactory
pi-network output tank coupling circuit
designs for amateur tube-type rf amplifiers
and have done so for more than 30 years.
The Q1 value used for Q differs only
moderately from the correct circuit Qo.

Unsatisfactory Q Results

The old standard formulas do not give
satisfactory designs for Q-based pi-network
circuits intended for the fixed-tuned input
circuits of cathode driven {grounded-grid)
vf amplifiers. The rf exciter normally re-
quires a 50-ohm load, and the fixed-tuned
pi-network circuit must match this Rl
source end to the rf-amplifier cathode-
driving impedance at the R2 load end. At
a minimum this load is perhaps 50 ofims,
and it may be as bigh as 100 to 150 ohms
or so for some tube types and operating
conditions. For the tubes currently popular
for the amateur services — zero-bias triodes
operated as grounded-grid Class B linear
amplifiers ~ the cathode driving im-
pedance will be in the range of 50 to 75
ohms when operated at the 2-kW-PEP
level.

Since the input tuned circuit is fixed
tuned to obtain a broadband response, the
() of the circuit is kept at the lowest level
that will just provide an adequate
“flywheel” effect. In practice, a Q of 2 to
3 is used. If the network is designed using
the old standard formulas for the “‘best”’
case {(where RI = 50 ohms, R2 = 50 ohms
and a Q of 3 is chosen), an actual circuit
Qo of 6 will result. The error is 100%. The
error will increase as R2 is larger than 50
ohms, as it usually is. Because of the higher
than intended {or needed) Qo, the input cir-
cuit will not be sufficiently broadbanded,
and solid-state broadband exciters may not
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be able to drive the amplifier to the full in-
tended power level because of SWR turn-
down in the exciter. This might be the case
especially on the relatively wide 75- and
80-meter band, These fixed-tuned-input pi
networks should be designed using the for-
mulas given later in this article.

As an example of the very large errors
that can occur in the Qo value when pi net-
works having low R1/R2 ratios are com-
puted by the old standard formulas, the
first data entry in Motorola AN-267 in-
dicates a Q value of [ for the network that
matches an R1 of 1 ohm to the R2 load of
50 ohms.? The actual Qo for this network
is 10.95, almost 11 times the stated Q value.

Pi-L Networks

The standard formulas are not suited for
the design of pi-L networks in which the
gircuit Qo is an kqpox;tgnt factor, as it is
in tube-type and other rf aniplifiers. The
reason for this is that in the pi-I. the out-
put load resistance, R2, is stepped up to an
intermediate value, Rm. Rm becomes the
load-end resistance value for the input-end
pi-network section. Then, the ratio of R1
{source end) to Rm (load end) for the pi-
network section is quite a bit lower than the
Rl-to-R2 ratio in a straight pi-network
tank. The Qo of the pi- network input sec-
tion of a pi-L will therefore have an added
increment of Q caused by the lower ratio
R1 to Rm. In addition, there is an added
increment of Q from the output-end L net-
work. The resulting error in assuming QI
as the network Qo is large.

As an example of the large error in-
volved, the pi-L tabulated data in Table 10
on page 6-31 of the ARRL Handbook
{1979 and later editions) indicates a circuit
Qo of 12 for the network data given. For
that data, the true circuit Qo for the high
end of the band varies from 19.47 for Z;,
= 500 ohms to 16.29 at Z;; = 3000
ohms. The errors are too large, and the net-
works given will have unnecessary addi-
tional losses because of the higher-than-
optimum Qo of 12. In practice, the pi-L
output tuning network would be expected
to accommodate the line input variations
for a line having an SWR of 2, at least.
Tuning the network to match actual im-
pedances that may be encountered could
result in the pi-L network Qo value going
well above 20. The old standard formulas
should not be used for the design of the pi-
network section of a pi-L tank network
circuit.

Two sets of formulas and procedures are
given later for the design of pi networks
and pi-L networks. These procedures are
based on the R1 and R2 to be matched and
on the desired circuit operating Qo value,
Both of the formula sets are simple
algebraic formulas similar to the old stan-
dard formulas. They are equally simple and
straightforward in use, but with the decid-
ed advantage of giving precisely correct
results for all quantities.

Lt was noted earlier that the old standard
Q-based pi-network formulas would pro-
vide satisfactory design for a pi-network
output coupling circuit for most amateur
tube-type rf amplifiers. Only a smali-to-
moderate error in the actual circuit Qo
value will resuit. Since the new formulas
given later are equally simple and
straightforward, and since they give exact
results for all quantities for any possible Q-
based pi network, it is recommended that
they be used for the design of all pi net-
works in which  is a factor.

Gibson, G2BUP, published an article
pointing out the Qo error in the old stan-
dard formulas and giving a graphical pro-
cedure for a correct pi-network solution.?
"This material was later reprinted in another
publication.* In private correspondence in
1978, Gibson clearly demonstrated that the
Q1 or input L-net-section @ value used in
the pi-network formulas did not account
for all of the stored energy or reactive
power associated with the output capacitor,
(2, or its equivalent capacitive reactance,
X¢. The actual circuit Q is given by

Qo = Q1 + Q2

or

{Eq. 2)

Qo = RI/XCI + R2/¥pm = X1 /Rs
(Eq. 3
where
Rs is the series equivalent resistance
value of the parallel-to-series con-
version of the R2 and Xpo
components.

The standard pi-network formula Q er-
ror was also noted by Whyman, W2HB,
and by Kajii, JAIFG.36 Kajii gave a
graphical design procedure to obtain a pi-
network solution based on the correct value
of the circuit Qo. The graphical design pro-
cedures have the limited accuracy and the
limited range of variables inherent in charts
and graphs. The algebraic formula methods
do not have these limitations.

The algebraic formula procedures given
below as Procedure 1 and Procedure 2 are
intended so the user can simply plug in the
ftetwork R1, R2, and Qo values and crank
out the network reactance values, Use of
Procedure 1 or Procedure 2 is at the choice
of the user. The formulas and procedures
are simple to use, but close attention must
be paid to circuit-element designation in-
cluding subscripts and superscripts. This is
particularly so in the pi-L-network solu-
tion, which has the added L network to ac-
count for.

To avoid the clutter involved in adding
too much detail in the procedures, some
preliminary background basic ac circuit
material is shown in the appendix, This in-
cludes the series-to-parallel and parallel-to-
series conversion formulas. An addition to
these results provides a resonant circuit, in-
cluding a resonant L network, which is the



basis for deriving the old standard back-
to-back L-net-derived pi-network formulas
that are given. The fundamental energy-
related Q is shown for the circuits for cir-
cuit components involved.

Of the two new procedures and formula
sets given here, either will yield precisely
correct design of pi networks and pi-L net-
works as used in amateur practice. This
first set is based on an adaptation of the
standard Q-based back-to-back L-network
derived formulas. The second set is based
on an adaptation of the non-Q-based
general matching pi-network equations
given by Everitt.”

Procedure 1, Pi Network

1) Refer to Fig. 3 and select the desired
Qo value. Qo must be selected to satisfy the
following:

a5 RL o B2
Q0>R2 lanu:IQo>R1 13
2) Compute Q1.
Q1 =
R1.Qo — JRIZVEZ. GoZ = (R1 = R2¥
R1 - R2
(Eq. 4
3} Then,
Q2 = Qo — QI (Eq. 5)
Xy = R1/Q1 (Eg. 6)
X = R2/Q2 (Eq. 7
R1-Qo
Ky = Eq. &
1. QI 4 1 {Eq. §)

4} For the special case where R1 = R2,
select a value of Qo greater than zero. Then

Xey = 2.R1/Qo0 (Eq. 9

Koy = 2.R2/Qo | (Eq. 1)

. RI-

.P\L = -—Q——-—z——g?—- (Eq. 11)
; + 1

Note: Eqs. 9 through 11 are valid only for
the special case where R1 = R2.

Procedure 2, Pi Network
1) Refer to Fig. 3 and select the desired

Fig. 3 — Pl-network component designations
tor use with Procedures 1 and 2. In these pro-
cedures, & single set of equations and condi-
tions satisfies both step-up and step-down im-
pedance transformations. Thus, it is un-
necessary to specify R1> R2orR2>R1.R1 s
the source resistange, and A2 is the load
resistance.

Qo value to satisfy the following:

R1 R2
1 - 2 —
Qo -‘>———R2 ¥ and Qo? > R 1

2y Compute Xj.

Xp =
Qo(Rl+ R+ 2JRT REQe ¥ & S (RI+ R2)
Qot + 4
(Eq. 12)
3) Compute Q1 and Q2.
Q= JR-R (Eq. 13)
XL
Q2 = Qo -~ Ql, or
Q- /-RZ (Eq. 14)
v Xy
4) Then,
Xeo1 = RI/QN (Eq. 15)
Xeg = R2/Q2 (Eq. 16)

Note: Egs. 13 and 14 for determining Q1
and Q2 above are valid only for Procedure
2, using X, from Eq. 12 and the variable
values Qo, R1 and R2 used in Eq. 12.

The Pi-L Network

For the following discussion, refer to
Fig. 4. Select the intermediate Rm value
that is supplied by the output L net as the
load for the input pi network. For exam-
ple use Rm = RIVRZ or other as ap-

LN Xz
It YL
[ T ¥or Ker T % w2
O _

°—r””’1

OJ__IL__?

!
W..I_..__ 3"

Fig. 4 — The pl-L network, A, is designed as a
resonant L network, C, combined with & pi
network, as shown at B, X, is determined
through the use of an intermediate value,

X’ gz in parallel with Xp.

propriate within the requirement that
RI>Rm>R2. Then compute the L-net
Q value.

Q= fz5 ! (Eq. 17)

Then
X2 = Qr-R2 (Eq. 18)
= Rm/Qp (Eq. 19)

Select the desired pi-L network Qo value.
Next, compute the required pi-network-
section Q value,
Qo, = Qo — Qp (Eg. 20}

Use either the Procedure | or Procedure
2 pi-network formulas to comptute the
values for Xpp, Xz and X for the pi net-
work. Use the value specified for Rm as the
value for R2 in the selected procedure.
Also, use the Qo, value for Qo. Note that
the Xz value obtained will be the X/

value in the pi-L network arrangement.
Then,

(Eq. 21)

This equation yields the pi-L. X, value.
This completes the pi-L. solution,

A program in BASIC for the Procedure
1 pi-network formulas is given in Table 1.
Table 2 gives reactance values for a Qo
value of 12 for pi-network tube-type tank
circuits. The range of plate load resistances
in Table 2 should cover most amateur re-.
quirements. Tables 3 and 4 show reactance
values for cathode-driven tuned-input cir-
cuits for Qo values of 2 and 3 for a range
of cathode drive impedances that should
cover most requirernents. The computer
program and printouts are by Don Reaves,
KC5JH.

APPENDIX

For the circuit of Fig. 5A to be equivalent to
that of 38, it is assumed that

ZinlA) = Zi(B) (Eq. 22)
Pao(A) = Pu(B) = active {real) power
(Eq. 23)
Px(A) = Px(B)} = reactive power
(Eq. 24)
and
Rp  Xs Q = reactive power
Xp Rs active power
(Eq. 25)
E'Rs
A) = 'R§ = woeede
Pa® Rs* + Xs
EZ
= Pu(B). = — (Eq. 26)
Rp
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{A) (B)

Fig. 5 — A series circuit, A, and Its parallel equivalent, B. For the same value of 2, in both
drawings, Xs is not equal to Xp, and Rs is not equal to Rp.

(A}

(B)

Fig. ¢ — The resonant L netwerl is shown at A. At B s the parallel-equivalent ctrcuit.

Therefore,
Rs? + Xg*
e =
2 .
= Rs [I + (ﬁ)] = Rs{Q® + 1)
R
(Eq. 27)
B*Xs j2x)
PylA)} &= e = P = ——
WA Rs? + X3 x(B) Xp
(Eq. 28)
Therefore,
Rs* + Xs? Rs
Kp = oe T O, . T
P Xs Q + Q-Rs
Rs(Q*+ 1) Rp
LA SO SLE S (Eq. 25)
Q Q
From the first terms of Bgs. 27 and 29,
Rp-Rs = Xp.Xs (Eq. 30)
From Eqs. 25 and 27,
Rp Rp-Xp*
Rs = =
1 ¥ 2
- ( Rp. ) Rp* + Xp
Xp
{Eq. 31)
And from Eq. 25 and 29,
Rp*Xp
HE = o Eq. 32
s Frp (Eq. 32)

These formulas are for series-to-parallel and
parallel-to-series equivalent conversions.

Now see Fig. 6. The series circuit, A, and its
parailel equivalent, B, are made parallel resonant
by adding a capacitive reactance X of a
magnitude equel to Xp in shunt, as shown. At
the resonant frequency, fo, the circuits appear
to the generator as a purely resistive impedance,

26 sk

Zip = Rp. The Q remains the satne as before the
addition of Xe,
Q = Rp/Xp =

X15/Rs (Eq. 33)

where X;5 = Xs in Fig. 5.

The circuit of Fig. 6A is the resonant L. net.
This circuit is redrawn in Fig. 7 with the circuit
clements redesignated for convenience to use in
developing the “‘standard” Q-based pi-network

formulas that follow.
Q = RI/XCl == XL[/RS (Eq. 34)
Rl = Rs(Q1? + D) (Eq. 35)

Rl —-

I
& »

Fig. 7 -~ The resonant L network, redrawn
from Fig. BA.

where 1> Rs. Other alternate forms are

Ql = VRIZRs ~ 1 (Eq. 36)
Xps =R1.Rs — Rf® = ?%l"fi,
| (Fq. 37)
Xey = RifRs/RI — Rs)
= Rs (QIF + 1)/QL {Eq. 38)

Inthe L net, Rl must be greater than Rs. That
13, the shunt reactance element is placed in shunt
with the larger of the resistances to be matched.

The pi network is divided into two back-to-
back L nets, as shown in Fig. 8. Rs is not a
physical resistor, but is rather a virtual resistance.
It is the transformed value of R2, the load-end
resistance value, and is the value of resistance
required to afford R1 at the input or source-end
L network for the Q1 value selected.

The standard pi-network Q-based formulas
follow. Select the Q1 value, Then,

Xt = RI/QI (Eq. 39)

At the input end in Fig. 8A,

{Eq. 40)

(Eq. 41)

Table 1

BASIC Program for Designing a Pi Neiwork Using Procedure 1

108 REM FPINET4

112 REM Q BASED FORMULAS PER W5FD FOR CALCULATING PI-NETWORK REACTANCE

VALUES

120 XM =X = XL =R =2R2=2Q0 =801 =0:02=0

136 INPUT “R1™;R1
149 INPUT “R2'R2
158 INPUT*QO™,Q0

168 IF (R1"R2*Q0)<=0 THEN PRINT “Not a pi network": GOTO 349

176 REM SPECIAL CASE WHERE R1 = R2

189 IF R1=R2 THEN X1={2*R1)/Q0:X2 =(2*R2Y/Q0:Q1 = QO/2:XL = [R1*QOYQ1"Q1 + 1):G0TO 289
198 IF ABS({QO*QO+ 1)~ (R1/R2)) <.81 THEN PRINT “L network"”: GOTO 340

209 IF ABS{{QO"QO + 1) — (RZR1)) <.&1 THEN PRINT “L network™:GOTO 349

219 IF R1/R2> QO*QO + 1 THEN PRINT “No solution”:GOTO 348

220 RZYA1>QO0*QO+ 1 THEN PRINT “No solution”;GOTO 340

238 Q1=(R1"Q0 - SQR(R1*A2*(Q0*Q0) - (R1 - RA*(R1 -~ RAW(RT - R2)

248 Q2=Q0 -1

250 X1=R1Q1

260 X2=R2/Q2

278 XL ={R1"QOWQ1*Q1 + 1)
280 PRINT “R1 = 'Rt
299 PRINT “R2 = ;A2
3@ PRINT Q0 = ":Q0
310 PRINT “X1 = "1
320 PRINT “X2 = ";X2
330 PRINT “XL = " XL
34p PRINT: BUN




Table 2

Pi-Network Calculations for Tube-Type
RF Amplifiers

R2 = 50 ohms, Qo = 12

R1 Xet Koz X
1500 145 #H 166
1550 149 31 170
1600 183 32 175
1650 158 33 179
1700 162 33 134
1750 166 34 188
1800 171 34 193
1850 175 35 197
1900 179 36 201
1950 184 a6 206
2000 188 37 210
2025 160 a7 212
2050 192 a7 215
2075 194 38 217
2100 197 3|8 219
2128 199 38 221
2150 20 3@ a3
2175 203 39 226
2200 205 ag 228
2225 207 39 230 .
2250 209 40 232
2275 212 40 234
2300 214 40 238
2325 216 4 239
2350 218 41 241
2375 220 41 243
2400 222 42 245
2425 224 42 247
2450 227 42 249
2475 29 42 251
2500 23 43 254
2525 233 43 256
2550 235 43 258
2515 237 44 280
2600 239 44 282
26258 241 44 284
2650 244 45 266
2875 246 45 268
2700 248 A5 271
2725 250 46 273
2750 252 46 275
27715 254 46 277
2800 258 a7 279
2825 258 47 281
2850 260 47 283
2875 263 48 285
2900 265 48 287
2925 287 48 20
2850 269 49 292
2975 271 49 294
3000 273 49 296
JO50 277 50 300
3100 283 a1 304
3150 288 51 308
3200 290 52 32
3250 204 53 317
3300 298 54 321
3350 302 54 325
3400 307 55 329
3450 311 o1:3 333
3500 35 57 337
3550 319 57 34
3600 323 58 345
350 327 59 349
3700 331 &0 353
3780 336 51 357
3800 340 62 361
3850 344 62 365
3900 348 63 389
3950 352 64 373
4000 356 85 377
From this,
R1 - R2 _ R2
Q1+ 1 Qe+ 1 R
| + TR
Xe2
(Eq. 42)

Table 3

Pi-Network Calculations for Cathode-Tuned
Input Circuits

Rt = 50 ohms, Qo = 2

Table 4

Pi-Network Calculations for Cathode-Tuned
input Circuits

Rt = 50 ohms, Qo = 3

R2 Xey Xeg X, R2 Xeoy Xrs X,
50 50 50 50 50 33 33 48
55 53 52 52 85 35 35 48
60 55 55 55 60 36 38 &1
85 58 57 57 85 k1g 40 53
70 80 a0 59 70 38 42 55
75 83 62 61 75 39 44 87
B0 66 65 683 B30 40 46 59
85 68 67 65 85 41 48 61
80 71 69 67 90 42 49 63
95 74 72 &9 95 43 51 65

0 77 74 71 100 45 53 a6

15 81 76 72 105 48 55 68

110 84 8 74 110 47 57 70

115 a8 80 78 115 48 59 72

120 92 83 77 120 49 61 73

125 96 a5 78 125 50 63 75

130 100 87 80 130 51 64 7

135 105 89 81 135 52 66 78

140 110 N 83 140 53 65 80

145 115 a3 B4 145 55 70 81

150 121 a5 85 150 56 gl a3

Xy Xez Xy

- T

R2 RI—-—T"G Xee T R2
e’ ) .

Rl Txm
& .

Fig. 8 — The pi network, B, may be considered as two back-to-back L networks, as shown at A,
X, equals the sum of X, and X,,. Rs is a virtual resistance, not a real resistor,

Solving for Xy,

/ R1/R2
Vv QI + 1 - RI/R2

Xez = R2 (Eq. 43)

Further,

Ri-Ql

Xy = Ql.Rs =
L= Q 1+ or

(Eg. 44)

_ Rs.R2 _ RI.R2
T X QU + UXez

(Bq. 45)

R1.Q1 + R1.R2/Xc,
QL + 1
(Eq. 46)

Equations 39, 43 and 46 are the old standard
Q-based pi-network formulas. They are in slight-
ly different form from those of Fig. 2, but in
fact are the same formulas. The formula for X
may be put in a form involving only Q1, R1 and
R2, by substituting the formula for X, (Eq. 43).
into Eq. 46, There is no advantage in doing this,
however, because the value of X, must be
found from Eq. 43 and is already available.

These Q-based pi-network formulas give cor-
rect results for the network reactance values re-
quired for matching R1 to R2 and the selected
input-end L-network Q1 value. It is to be noted,
however, that this Q1 value is not the pi-network

X, = Xy + Xz =

operating Qo value, which is
Qo=Q1 + Q2 = RI/Xp + R2/Xm
(Eq. 47)

A pi-network solutiont to match R1 to R2 at
the Q value selected for Q1 is possible when (Q12
+ )= RI1/R2. When (Q1% + 1) = RI/R2, X
goes to infinity and an L-net solution results. As
Eq. 27 indicates, Q1* + 1 = R1/R2is the L-
network equation. If (Q1* + 1)< R1/R2, no
solution can be afforded. Note that both R1 and
R2 rust exceed Rs. (The Q1! + 1 — RL/R2term
of Bq. 43 takes care of this.)

Now we examine the Qo of pi networks and
pi-L networks. In Fig. 9,

P, = active power = E1¥/R1 = E2*/R2

(Eq. 48)
Py = reactive power = E1¥/Xq  (Eq. 49)
Pxs = reactive power = BE2%/X, (Eq. 30
0 = 2z max, energy stored
energy dissipated per cycle
= reac‘twe power (Eq. 51)
active power
X by ¥3
Qp = 5172 (Bg. 52)
Ep
R1
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Fig. 9 — The pi network identified for a
discussion of the circuit operating Q, Qo.

Fig. 10 — The pi-L network identified for a
discussion of Qo.

Fig, 11 — Derlvation of the pi-L network from an L section, A, and its parallel equivalent, B. The

parallel equivalent is added to a pi section, C.

where, from Eq. 48,

R2.E*
E¥ = - Eaq. 53
Rl (Eq. 53)
Therefore,
R1 R2 .
L R i "
Qx Xe | Xem Qo4 (pi-net Qo)
{Eq. 34)

And for the Qo of the pi-L network, refer to
Fig. 10. In that drawing,

Zyg = Rpg = Rm {Eg. 55)
where &1 > Rm >R2.
Rl Rm
4 Rl R e = i-L. net
Y X Xem Qoy. (pi-L net Qo)
(Eq. 56)

The reactive power associated with [2°. X, Is
included in E g’/ Xes.
The Pi-L Network

Refer again to Fig. 4. The circuit Qo value for
the pi-L network may be expressed as follows:

. R1 Km
Qop, = o + o (Bq. 5T
X Xa

Only the arrangement where R1 > Rm > R2
is considered here, the output-tank-coupling-

28 05T

circuit operation. The Qo of the pi-I. is shown
as follows, To the series combination of X;,
and R2 there is added a capacitive reactance, Xp,
to provide a resonant L net with R, = Hm,
This is shown in Fig. 4C, as well as in Fig. 11A.
In that circuit,
Q. = Rm/Xp = X;,/R2 (Eq. 58)
The parallel equivalent for this circuit is shown
in Fig, 11B. In this circuit,
Q = Rm/Xp {Eq. 5%
Adding the input-end pi network results in the
circuit of Fig. 11C. From that diagram,

RI Rm Bm .
) PPV S e — kel [E . 60)
Qo Xea X Xp A
Rl Rm
QOgp = o + o iEq. 61)
T Xa  Xa
where
Ko X
Xz = - c: 72 (Ba. 62)
X r(_v; + )&p

Derivation of the Q1 Formuz Used in
Procedure 1

Refer again to Fig. 8. From the back-to-back
L-net pi-network equations,

Qo = QL + Q2 (Eq. 64)
RI .. R (Eq. 65)
QI + 1 QF ¢ 1
Qr - RuQ1? + 1) - RL (Eq. 66)
R1
Q1 =0Qo -1 itq. 67)
Q2 = Qo - Q1Y {Eq. 68)
RAQL + 1 - &L
Ri1
= Qo - 2.Qo0.Q1 + Q1° {Eq. 69)
Solving for Q1 vields
, RZ RZ
Qo ~ ‘»-—(Qo‘ + 2 - )_1
oL = v Rl k1
B
Rl (Eq. 70}

This formula is rearranged in simpler form and
is presented as Eq. 4 in Procedure 1, given
earlier. This gives Q1 in terms of the known Qo,
R1 and R2, and enables sclution equations for
the pi-network reactance element values in terms
of Qo, R1 and R2.

Derivation of the X; Formula Used in
Procedure 2

Refer now to Fig, 3. Everitt’s equations for
the low-pass pi network follow.?

RI.X; n
Xep & e ——————e (Eq. 1)
Rl + JRIZRZ - X,
. R2.X,
Xgp = e {Eq. 72}
R2 + JRI-RZ - X.°
Rl + RI.RZ - X.°
01 = i L {Eq. 73)
X
R2 + JRIVRZ — x, ¢
2w ! (Rq. 4)

X,
Qo is the circuit @ value, and may be expressed
as
Qo = Q1 + 2 (Eq. 75)

Substituting the ()1 and Q2 expressions in Eq.
75 and solving for X, yields

QoiR1 + R2) 4 2JRLRAQo" + & — (K1 + KL
Qo + &

X, =
(Eq. 76

This gives X in terms of the known Qo, RI
and R2, and enables solutions for Xq; and Xes
from Everitt’s equations or from the equations
given in Procedure 2.



The networks discussed in this article are
termed linear networks. In addition to other
things, this means that they have a simple linear
Ohm’s law response to an input. it means that
these networks work in both directions. That is,
a pi, a pi-L. or an L network may be designed
to transform a load-end R2 value into a value
of R1 ohms at the source or input end. If the
physical resistor R2 is removed and a physical
resistor R1 is placed at the R1 end terminals, then
-this value of R1 will have been transformed into
a value of R2 ohms at the R2 end terminals.

ft is to be noted that there i5 no restriction
placed on the ratio of R1 to R2 in the new for-
mulas given in this article. This is unlike the way
in which the old standard Q-based pi-network
formulas were normally stated, in which R1 had
to exceed R2. The new formulas work equally
well, whether Rl is greater than or less than R2,
The only restriction is in the requirement that

Qo* + | must exceed the hugher value of R1/R2
or R2/R1. The requirernent that K1 had to ex-
ceed R2, as the old standard formulas were nor-
mally stated, was never correct and, in fact, the
old standard formulas work equally well for
R1>R2or Ri<R2, as an application to an ex-
ampie pi network solution will indicate. This is
in consequence of the fact that the old standard
Q-based formulas did and do provide an exact
“‘mathematical model’* of the physical pi net-
work insofar as computing the reactive network
¢lement values for the R1-t0-R2 transformation.
‘The only shortcoming of the old formulas is that
the computation was based on a partial circuit
Q value, and this partial value was taken as the
circuit operating Q value. Even so, once the
network was solved, the correct operating Qo
value was readily available by adding the par-
tial circuit ¢ value thai was not accounted for.
The new formulas allow the network solution

based on the correct ¢circuit Qo value selected at
the outset.

Notes

'H. W. Pappenfus and K. L. Klippel, **Fi Network
Tank Circuits, CJ), Sept. 1950, p. 27.

*F. Davis, “Matching Network Designs with Computer
$olé1tions," Application Note 267, Motorola, 1nc.,

p. 6.

*H. L. Gibson, “‘An Improved Design Method for Pi
and L. P{ Network Couplers,” Radio Communica-
tion, June 1969, p. 390,

‘Rodio Dete Reference Book (31d edition). London:
RSGB, 1972,

‘E. W. Whyman, **Pi-Network Design and Analysis,”
Fam Radio, Sept. 1977, p. 30,

K. Kajii,*Design of Pi-Type Cirenits,” CQ Hum
Radio (Japan), June 1974, p. 264,

L. Everitt, Conmunication Engineering, st edition
{New York and London: McGraw-Hill Beok Com-
pany, Inc., 1932).

*See note 7.
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New Books

1 70 Years of Radio Tubes and Valves
by John W. Stokes. Published by the Vestal
Press Lid., Vestal, NY 13850, First edition,
1982, Hardbound, 8-3/4 x 11 inches, 247
pp., $21.95.

i Amidst the furor of home computers,
large-scale integration and satellite TV,
there remains a small, but highly devoted
contingent of vacuum-tube enthusiasts,
And why not? Admittedly, present-day use
of tubes is largely restricted to high-power
(usually transmitting) applications, but not
a single modern-day radio circuit has
developed without some footing in tube-
based principles. For this reason alone, we
owe homage to the vacuum tube with
books that preserve the history of this noble
device. 70 Years of Radio Tubes and Valves
is such a book.

Even today’s ‘‘silicon generation’’
should find the story of vacuum tubes’
golden age extremely interesting — or
perhaps fascinating is a better word. John
Stokes does much to promote this fascina-
tion in 70 Years, which gives the book
broad-based appeal.

The title may seem a bit misleading, for
what, if any, difference is there between a
valve and a tube? Technically, there is
none, But Stokes, who is a New Zealander,
writes as an impartial historian of the
parallel but distinctly separate
developments in the American and Euro-
pean tube industries. With American
developments, he refers to the vacuum
tube, while with European counterparts he
refers to the valve, after Fleming’s early
name for the device.

Stokes has ordered his book according
to the chronological development of the
tube. He begins by documenting the early
experiments of Edison, Fleming and
DeForest, while carefully noting the am-

biguity of this developmental period -—
primarily surrounding each man’s claim to
be the original inventor. As the book pro-
gresses, entire chapters are devoted to
specific aspects of tube development. For
example, there are chapters entitled, “The
Grid,”' *‘Metal Envelopes,”” *‘Penta-
Hodas” and “Miniaturization.”” Each
chapter is extremely well-researched and so
packed with information that I occasionally
found it necessary to stop reading and
digest a bit. My only criticism (and a minor
one at that) stems from Stokes’ tendency
to cram perhaps a wee bit too much infor-
mation into each chapter.

1t should be noted that readers specifical-
ly interested in the developments of com-
panies such as Telefunken and Phillips will
not be satisfied by this book. Stokes has
intentionally limited his research to the
USA and England, citing language dif-
ticulties as the reason. These companies are
mentioned (one minor chapter is on
Phillips), but only when their achievements
affected the course of tube development on
a worldwide basis.

Some mention should be made of the ex-
cellent selection of photos and graphics in
70 Years. There is an abundance of original
tube advertisements, which alone often tell
the state of the art at that time. It’s in-
teresting to see ads that directly brand com-
petitors’ products unauthorized under pa-
tent law. Also, there was a great deal of em-
phasis placed on *‘magic breakthroughs®’
in early tube technology that could easily
cure aff receiver problems — much the
same as “‘snake oil’”’ for your health!
Photos are equally interesting, and prac-
tically every tube type that is mentioned
finds its way into a photograph or excellent
illustration.

As the subtitle, **. .. A Guide for Elec-

tronic Engineers Historians and Collec-
tors,’* claims this book should prove to be
a valuable reference work both now and in
the future. You don’t fit into any of the
categories? Don’t despair, for 70 Years will
prove to be interesting to a/l who have at
least a passing fancy on the subject.
— Dennis J. Lusis, WILJ

Strays S

WRITING TO HQ.?

'] Each year, ARRL Hg. receives some
350,000 pieces of correspondence, which
translates into a lot of cards and letters that
have to be sorted, routed to the proper
department and answered. To help us con-
tinue to provide prompt, efficient service
to our members, we ask that you foltow
these guidelines when writing to ARRL.

1} Use a separate piece of paper for each
separate request.

2) Type your letter (if possible), or print
or write clearly.

3} Include vour name, address, call and
membership number from your OS5T label.

4) Enclose a business-sized self-
addressed, stamped envelope if a reply is
required.

5) Address your request to a particular
individual or department, if possible,
especially when responding to cor-
respondence received from Hg.

6) Send a check or money order (IRCs
for foreign requests) when applicable. Do
not send cash.
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The NOAJY cb Standard

Another Citizens Band

radio conversion
project? No sir!

The term cb means
color burst — the
ultimate in frequency-
counier accuracy!

By David Bissen,* NDAJY

H ave you tried to measure the frequen-

¢y of your vhf transceiver with an inexpen-
sive frequency counter? The results can be
disheartening. This paper describes several
methods of upgrading your counter to lab-
guality status. Simple CMOS circuits are
used to extract the 3.579545-MHz color-
burst {cb) frequency from an ordinary TV
set, and this signal is divided down and
used to gate your counter. Why the cb fre-
quency? During broadcasts by the four
major TV networks, the cb signal is locked
to a standard with stability and accuracy
measured in parts per bilfion!

I own a Heathkit IM-4100 30-MHz
counter, The accuracy was adequate for my
reguirements as a Novice, but after moving
to vhf, I felt the need to make frequency
checks that were above the range of the
counter. After adding a divide-by-ten
prescaler, [ noticed heat inside the unit
caused drift in the 10-MHz time-base
oscillator. Changing the crystal and
oscillator components did not cure the
problem. A crystal oven, consisting of a
Plexiglas® enclosure around the oscillator
and a copy of a commercial temperature-
control circuit, was tried as a solution, This
improved the frequency stability to a point
where a very accurate reference signal
would be required to test the unit. Then,
f remembered the color-burst frequency,
1.579545 MHz, which is available from a
color-TV set.

Initial Tests

I found a spot in my TV, near the color-
burst crystal, where a stable frequency
reading was available. Measuring the signal
frequency with my counter, 1 found the
counter internal stability to be one part per

*Box 198, Hokah, MN 55941
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million (ppm) after a two-hour warmup.
This was not acceptable. The oscillator also
tnade violent frequency excursions during
warmup.

Color-TV Gating Circuit

The block diagram of my initial standard
is shown in Fig. 1. It has selectable outputs
of 1, 10 and 60 Hz, along with 3.58 MHz.
"The circuit uses the National MM 5369 chip
to divide the cb frequency by 39,569. This
produces an output of 60.000084 Hz, which
is a [.4-ppm error. Counter accuracy re-
mains good because the error is fixed and
can be computed out mentaily, The disad-
vantage of this approach is the requirement
of a color TV receiver.

A “Universal®’ Circuit

There is a direct relationship between the
horizontal-scan rate and the color-burst fre-
guency in TV transmissions — the cb fre-
quency in hertz is equal to the horizontal
rate divided by 2 and multiplied by 455.
The circuit shown in Fig. 2 was chosen for
its low cost and locally available parts, and

because it works! 1t consists of two sec-

tions. One section locks onto the horizon-
tal sync of any television set (black-and-

white or color) and develops the cb fre-
quency, 3.579545 MHz. 'The other section
divides this signal to a 1- or 1/10-second
gating interval.

Input signals from a pickup loop near the
TV set are cleaned and brought up to
CMOS levels by means of transistor
amplifiers Q1, 2 and 3. The horizontal-sync
signal (15734.264 Hz) is then used to lock
the PLL to 3.579545 MHz via dividers Ul
and U3, The ch signal from the PLL is then
corrected to 3.579540 MHz by a “‘one and
only one’ circuit consisting of flip-flops
U8, U9 and U10. This circuit inhibits the
input signal once for every 715,908 clock
cycles. The 3.579540-MHz signal is then ap-
plied to the MM5369 divide-by-59,659 chip,
which yields an output of exactly 60.000
Hz. A 1- or 1/10-second gating pulse is then
delivered via U9 and 111,

Components and Construction

Transistors used in the standard circuit
are general-purpose npn types with an hf,
of 40 or better. The 4046 PLL is rated at
a maximum frequency of 3 MHz. | have
found conflicting specifications, but con-
clude that they will work to at least 4 MHz
with 15 volts Vpp. If Murphy’s Law

INPUT AMPLIFIER
AND FILTER

@0 R 10 Hz iHr

MM5369

B ELEL

357 MHz
Q8¢

i

Fig. 1 - Block diagram of the initial standard
circuit. See text for datails.
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Fig. 2 — Schematic diagram of the NRAJY

gtandard circuit. All resistors are 1/4-W

carbon-composition or film types.

D5 — 1N4154 silicon signal diode.

Q1-Q4 — Small-signal npn silicon transistor,
2N2222A or equiv.

U1, U8 — CMOS Dual J-K MasterSiave flip-
flop, CD4027 or equiv.

U2 -- CMOS Quad 2-input Nor gate, CD4001
or aquiv.

U3 — CMOS Micropower phase-focked loop,
CD4046 or equlv.

U4 — GMOS Dual 4-input nanD gate, CD4012
or equiv.

U5 — CMOS 12-stage binary/ripple counter,
CD4040 or equiv.

Ué — CMOS Quad 2-input NaND gate, CD4011
or equiv.

U7 — CMOS 17-stage programmable oscilla-
torfdivider, MM5369 or equiv.

Ug, 10 — CMQS Dual “D” flip-flop, CD4013
or equiv,

1 — CMOS decade counter/divider, CD4017
or equiv.

12 — 15-V, 1-A positive-voltage regulator,
type 7815 or equiv.

Al
PROPER COUPLING

"
FAN At B peacoupLnG

L L

Fig. 3 — Under- or overcoupling the horizon-
tal sync from the TV set will cause improper
operation of the PLL.

<)
| | | L OVERGOUPLING

prevails and you purchase a slow one, try
substituting another. The impedance at CI,
the loop-filter capacitor, is very high; the
capacitor should be a good low-leakage
unit, such as a tantalum type. The pro-
totype unit was built using two printed-
circuit boards, and mounted in an
aluminum c¢ase similar to a Radio Shack
model 270-253. 51 is optional; the connec-
tions can be ‘“hard wired’’ to suit your
counter.

Check Out

Check the power-supply section of the
project before installing any of the splid-
state devices. Afier the ICs are in place and

* the power is applied, the uNnLock LED

should light. Check for proper VCO opera-
tion in one of the following ways: Connect
a short lead to the base of Q1 and hold it
near the screen of vour TV set, The LED
should flicker and go out; if it does not,
readjust the position of the pickup cable
until the LED stops flickering and stays
off. Another method of confirming PLL
operation is to monitor the frequency of
the VCO while alternately connecting pin
9 of the 4046 from ground to Vpp. The
VCO should swing above and below 3.58
MHz during this test, with 3.58 MHz being
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Fig. 4 — Parts-placement diagram for tha
reference boards. Companents are mounted
on the nonfoil side. Gray areas rapresent un-
etched copper. (A) and (C): Parts-placement
diagrams for the reference components mount
on the nonfoll side. Gray areas represent un-
etched copper. (B) and (D): Etching patterns
for the relerence boards. Patterns are shown
actual size from the foil side of the board.
Black areas represent unetched copper. Good
anginesring practice requires all unused in-
puts to be grounded. This was not dons on
these boards. Wire Jumpers ¢an be added to
correct this tault,

the approximate center frequency. The
free-running frequency of the VCO is set
by capacitor C2, the value of which is quite
critical. Values between 15 and 20 pF
worked satisfactorily in the prototype. An
8- to 25-pF trimmer should be suitable for
those desiring an exact adjustment.

Look Out for Troubles

Over-coupling to the TV set will cause
ringing, which will unlock the loop.
Examine the VCO output with a scope; it
should look like Fig. 3A. Some counfers
may count noise or load the standard out-
put circuit. It is important for the builder
to be familiar with the ins and outs of his
own counter. Occasionally, a glitch in the
TV signal will wipe out enough syne signal
to change the counter a few cycles;
however, this is the exception, as the loop
filter averages out minor noise pulses.

Summary

It is not often that the typical amateur has
the chance to get his or her hands on test
equipment of commercial quality. Less like-
ly would be the ability to build equipment
that rivals commercial standards. Those of
you who build this unit will be amazed at
the accuracy and stability, With gating lock-
ed to network standards, you will have a
stable counter that can allow you to check
for drift without wondering if the counter
or equipment under test is at fault.

Thanks to Jim Summers, WB9QFC, for
his technical help with this article, Please
send an s.a.s.e. with any correspondence.




A Battery Low-Voltage Indicator

Don't get caught with dead batteries. Here are some simple circuits
that provide advance warning.

By Harry M. Naben,* WBQB

M obile and hand-held equipment
usually does not contain an indicator to
alert the operator to battery condition. One
solution: Simple low-voltage indicators can
be made from components found in many
shacks.

The most common batteries found in
amateur service are the nickle-cadmium
and lead-acid types. NiCds are used in most
hand-held transceivers, and lead-acid bat-
teries are found in motor vehicles. Both are
susceptible to being overlooked until it’s
too late to keep vour rig going!

Nickel-cadmium cells have a no-load
potential of 1.4 V and nominal output of
1.25 V; they will power your transceiver un-
til they drop to a critical value of 1.1 V.
This is shown in Pig. 1A.

Lead-acid batteries have a no-load
voltage of 2.1, with a nominal output of
2.0V, and are useful until they drop to a
1.8-V critical value. This is shown in Fig.
1B,

I constructed a simple device that pro-

*1151 Fairway Dr., Dunedin, FL 33528
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Fig. 2 — Basic comparator circuit used to indicate low battery voltage.
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constant current drain) for NiCd batteries (A)
and lead-acid cells (B).

fig. 3 — The simple addition of a transistor amplifter allows the use of a pilot lamp or relay.
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Flg. 4 -~ Highervoltage systems such as found in airplanes and boats, necessitate voltage
regulation before the comparator to avoid damaging it.
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vides an indication of when battery voltage
approaches the critical point. My circuit
uses a 741 op amp in a comparator circuit
(Fig. 2). This functions by comparing the
voltage at pin three of the op amp with that
found at pin two. As long as pin three is
higher in voltage than pin two, the com-
parator output will be near the full supply
voltage, keeping the LED off. However,
when the voltage at pin three drops below
that at pin two, the comparator output
drops to near ground potential, and the
LED lights, Simple, isn’t it?

Reference voltage for the comparator is
provided by a 5.1-V Zener diode, although
any other value below the critical voltage
will work as well. (Be sure to change the

series resistor value, though!) The voltage
at pin three is set by adjusting the 100-kQ2
potentiometer. To calibrate, apply a dc
voltage equal to the cut off value you wish
to indicate. Simply adjust the poten-
tiometer until the LED comes on. Check
your calibration by slight{y increasing the
input voltage to the circuit, The LED
should turn off. That’s all there is to it!
To operate a relay or pilot light from this
circuit, the LED and resistor are deleted,
and a dc amplifier is added. Any general-
purpose PNP transistor can be used as an
amplifier. Fig. 3 shows these additions,
For those who need an indicator to uge
on a 24 to 36-V circuit, such as found in
boats, airplanes or golf carts, the circuit in

Fig. 4 should suffice, At these relatively
high input voltages, the rating of the 741
op amp can be exceeded by a transient con-
dition. A voltage-dropping resistor and
regulator are added to bring the operating
voltage within the rating of the 741. This
little ““rascal’’ is the hit of the golf-cart set!

All of these circuits may be left con-
nected to an automobile battery with little
effect on the capacity. In the standby mode
(LED off), the current drain is only 2.5
mA. This will increase to about 30 mA with
the LED on, and more it a relay or pilot
light is used. If you are using one of these
circuits with a NiCd battery pack, a switch
to disconnect the unit is a useful
addition.

Strays -8

It must be difficult for K2BLA to decide which
use is best for these elemants of his pipe
organ: “Shall | build a 8-meter cavity resonator
from this thing, or shall | make music wlth
it?™

TA PROFILES

{21 This month, we introduce ARRL
Technical Advisor Albert D. Helfrick,
K2BLA, our expert on specialized modes,
uhf and microwaves. We extend our hearty
thanks to Al for the many services he has
provided as a TA since 1979. He is a Life
Member of the ARRL, and has written
numerous Q57T articles (the first one for the
December 1969 issue). Al has also con-
tributed excellent material for the ARRL
Radio Amateur’s Handbook. In addition,
he has written three non-ARRL books: one
on Amateur Radio, one on communica-
tions equipment repair and a third, on avia-
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tion electronics, to be published early in
1984,

An Extra'Class licensee, Al has kept the
same call he was issued in 1957. He has
operated in all bands, from 160 meters to
70 cm, using all modes. Al has been award-
ed WAS, WAC, WPC, WPX and DXCC
certificates, all on cw. If you’re looking for
Al, you’ll find him operating RTTY and
cw in most of the hf bands.

Residing in Boonton, New Jersey, Al is
employed by Cessna Aireraft. His principal
responsibility at work is the design of
distance-measuring equipment (DME) and
navigation. computers. He is an adjunct
faculty member of Kean College of New
Jersey, where he teaches electronics. He has
received degrees in physics and
mathematics, and has taught both subjects
at the college level.

Aside from Amateur Radio, Al spends
much of his free time playing a 7-rank pipe
organ at home. He also plays low brass in-
struments. He is the organizer of and prin-
cipal tuba artist in a brass chamber-music
group that plays an ambitious concert
season each year. If you search the rivers
and ponds of North Jersey, you may spot
Al paddling bis kayak and enjoying the
serenity after a busy day’s work. — Mariar
Anderson, WBIFSB

HELLO, TEST...

L1 **Break, break...WaISQ here...
ahhhhh, anybody out there on the CATS
net can give me a check on a new mike?

“Yeah, bad hum.”

*Too much lows.””

“*Lotta background noise. . .you mobile
or something?”’

*‘Sounds like a2 hand-held rig.”

“I don’t hear no hum.”

**Back off your derivation control.”

““Sounds okay here.”

“*My scope says too many highs.”

“*Get closer to the mike.”

“Break, break...”

““The first mike was better.”

“*Nothing wrong with your new mike. It
sounds great. Can always recognize your
voice, Sam.”

“‘Break, break...ahhhh...I haven’t
even plugged in the new mike vet,..
QRX. I'll plug it in now...ahhhhh..,
testing. . .ha-one. , .how does this sound
now? Oh, and this is nof Sam. . .this is
Ttalian String Quartets!™

“Sounds the same.”

“‘Back away from your mike.”

““Sounds like your rig is fming,”’

“It is a fm rig, Old Man.”’

““Too noisy. . .you got a fan going?*’

"“You gotta change that derivation
control.”

“‘Hum is worst.””

“My scope says too many lows.”’

*I don’t hear no hum.’*

“It ain’t full quieting.”’

*8till sounds okay here.”

**Break, break...”

*Naw, bad distortion.””

“If I was vou I’d get off the air.”

“Aw, naw. . .don’t pay no attention to
all them reports. Everybody can still
recognize your voice, Sam.’ — Jokn G.
Troster, W6ISQ, Atherion, California

! would like to get in touch with. ..

() anyone who has information on a
homebrew RTTY device constructed in
1963 by KSEXW and labeled as designed
by W2JAV with modifications by
WSANW. William Hulette, KASBWU,
4331 Deer Creek Dr., Jackson, MS 39211.



Measuring fransmitter output
power is simpler than you may
think. We need not purchase
expensive ri-power meters.
Ordinary test equipment or
homemade instruments open the
door to this routine ham-shack

procedure.

By Doug DeMaw,* W1FB/8

A re you tempted to buy a commercially
macdé device for measuring your transmit-
ter output power? That’s fine if you're
willing to part company with those dollars
you’ve been sequestering in one of the paris
drawers in your workshop! But,there are
simple and inexpensive ways to measure
transmitter output power if vou're willing
to learn how. All that’s necded is an rf am-
meter (surpius) or a VTVM (vacuum-tube
voltmeter) and a 50-ohm dummy load. Of
course, an FET voltmeter can be used in
place of a VTVM, but whichever instru-
ment is chosen, it should have a very high
input impedance in order to work with the
rf probe we shall describe. More about that
fater.

We’ll also discuss in-line power metering
for the situation when our antenna is con-
nected to the transmitter. But, no matter
what we contemplate doing with our ham
station, a dummy load is always an item
that we should have on hand for all manner
of equipment testing. The Heath Co.
Cantenna is entirely adequate for amateur
needs, and it is reasonably priced. If
you don’t have one in your shack, per-
haps now is the time to obtain one, or at
least a dummy load with equivalent
characteristics.

Generally, we are more interested in
knowing what the SWR (standing-wave
ratio) on our feed line is than we are with
the absolute rf output power of our
transmitter. But there are times when we
need to know something about the latter

*P.0. Box 250, Luther, Mi 49656

A Beginner's Look
at RF-Power Measurement

— especially when we repair an existing rig
or test a new picce of homemade transmit-
ting equipment. Therefore, it may not be
prudent to spend a large amount of money
for 2 power-monitoring instrument, Less-
expensive alternatives are available to us if
only occasional power measurements are to
be made,.

The Old Way — RF Ammeiers

Many vears ago, we used a standard
technique when measuring transmitter out-
put power in the medium- and high-
frequency spectrum. The device was an rf
ammeter. They are still available at
reasonable prices from those dealers who
sell military surplus. Rf ammeters show up
frequently at ham radio flea markets. Some
may have full-scale movements that are
meant only to accommodate rf
milliamperes, while others may be capable
of reading rf current up to 10 A. Rf am-
meters contain a bimetal device known as
a “thermocouple.” The rf energy heats this
clement and causes the meter to deflect.
Thermocouple elements are sensitive to ex-
cessive current, and will burn out (become
open) quickly if too much current is fed
through the meter, Therefore, if you buy
an rf meter, be sure it is rated for more cur-
rent than vour transmitter can generate at
maximum rated output power.

Rf ammeters are usually meant for use
from 50 MHz down, respective to
operating frequency. Therefore, they aren’t
recommended for vhi use, Although they
can provide a meter reading at vhf, the
meter indication will not be accurate. Fur-

thermore, the mere presence of the meter
in the feed line can cause an SWR
“bump,’’ and disturb an otherwise low
SWR. This is not apt to be a problem at
30 MHz and lower.

Fig. | shows the usual method for uti-
lizing an rf ammeter to measure rf power.
The instrument is placed between the
transmitter and a 50-chm dummy load. We
need only to understand grade-school
algebra to determine the transmitter power
when we know the amount of rf current
that flows into a known-value resistive
load. In Fig. 1, we shall assume our
transmitter puts out enough power to cause
3 A of rf current to flow through the meter.
Using Ohm’'s law, we can readily calculate
the power into Ry as 450 W, The same
procedure would be followed if our feed
line to R; was 75 ohms or some other
value. Of course, the dummy load would
need to have a resistance that equaled the
impedance of the coaxial cable, Our rf am-
meter could remain in the transmission line
during normal on-the-air activity, and it

RF
AMPERES

5011

PWRIW) = 12 Ry,
PWR =27 £ B0 1 9x 80 = 450 W

Fig. T — Method of rf-power measurement
when an rf ammeter is used.
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Fig. 2 —~ A vacuum-tube voltmeter can be
used with an rf probe to measure 1f power
across a known load resistance.

would yield an accurate power indication
as long as the antenna presented a 50-ohm
impedance to the transmitter.

Power Determination with RF Voltage

it current is allowed to flow through a
resistance, a voltage will appear across that
resistance. This is illustrated in Fig, 2,
where a 50-ohm resistor serves as our
dummy antenna. Here again we need only
to apply Ohm’s law (P =~ E2/R, where P
is in watts, E is in rms volts and R is in
ohms). A VIVM or FET VM and an tf
probe are used to learn the rf voltage across
Ry- In the example, we are able to read
150 V across Ry, our 50-ohm load. This is
equivalent to a power output of 450 W, The
rf probe rectifies the rf (ac) voltage and
converts it to de voltage so that we can read
it directly on the meter of our VITVM,

[f our readings are to be accurate, we
must be certain the rf energy from the
transmitter appears as a classic sine wave.
That is, the wave form must not be
distorted or contain a high amount of har-
monic current. Most modern transmitters
are very clean with respect to the output
wave form, 50 00 need to be alarmed about
the accuracy of our readings.

Details for building our own rf probe are
seen in Fig. 3. This circuit has appeared for
many vears in the ARRL Handbook and
other League publications. [t is being
repeated here for the benefit of those who
are new to Amateur Radio and may not
have the reference material from which to
obtain this information. The probe is con-
tained in a metal case (brass or aluminum
tubing), and the cable between it and the
VTVM can be siall-diameter coaxial line.
RG-174/1J subminiature coaxial cable is
lightweight and flexible, and is excellent for
this purpose. The larger cables are stiff and
heavy, and may easily become the “‘tail that
wagged the dog' if they are used! The
voltmeter with which the rf probe is used
should have an input characteristic of 10
megohms or greater for best accuracy of
rf-power readings. One of the older Heath
VTVMs or an RCA Voltohmist™ an be
purchased inexpensively if yvou don’t have
a meter of this variety. Keep an eve on the
ST Ham Ads for possible bargains, and
don’t forget the flea markets at hamtests.
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Fig. 4 — Procedura for measuring rf power
with a scope.

The measurements chapter of recent edi-
tions of the Handbook contains directions
for building your own FET VOM, should
you be a “*purist’ of the first magnitude!

Using a Scope to Measure Power

We’re in an entirely different badminton
court when it comes to using a scope for
rf-power measurements, Why? Because a
scope responds to peak-to-peak (pk-pk} ac
voltage rather than rms (root mean square)
voltage. This must be taken into account
when performing the type of test that can
be made with a VITVM. The rf sampling
technique remains unchanged, but the math
we must employ is a trifle different, Fig.
4 illustrates the general method for using
an oscilloscope.

Before we continue, a word or two about
scopes is important. The scope must be
capable of displaying the operating-
frequency wave form of our transmitter ac-
curately, Therefore, the rated bandwidth
of the scope is important to know, If the
real-time bandwidth is specified as 30 MHz,
we're all set for hi-band power
measurements. But, if the specs state that
the instrument is for de to, say, 5§ MHz, our
highest ham band for measurement of
power will be 75/80 meters. This does not
mean that we won’t see 2 wave form above
4 MHz; it merely implies that the accuracy
of our measurements will have **flown out
the window”* above § MHz,

Another point worth considering is that
a scope tube can’t display the voltage with
as fine a resofution as we can obtain with
the analog meter on our VIVM. The

deflection may fall between or beyond the
lines on the scope-tube graticule, which
calls for interpolation of the precise pk-pk
voltage. For most amateur purposes, this
will be satistactory (depending on how
good vour “‘interpolator’’ ish.

Calculations based on the pk-pk voltage
are still as simple as those founded on rms
voltage. The difference is that we must add
a decimal factor to convert the pk-pk
voltage to an rms value, All we need do is
multiply the pk-pk voltage by 0.3535 to ob-
tain that value. The equation in Fig. 4
shows how this is done when the transmit-
ter power is being measured. Here we
assume that the pk-pk voltage measured is
424.3, which becomes i50 V (rms) when
multiplied by 0.3535. From this point on,
we follow the same calculation procedure
called out in Fig. 2. Simple, eh?

Measurements with the Antenna
Connected

We can follow these same routes to
power measurement, even when we have
the antenna connected to the transmitter.
How? Well, all that’s necessary is to have
the system look like 50 ohms during the
measurements. if an SWR condition exists,
we may insert 4 Transmatch (or antenna
coupler or tuner, as some ¢all them) be-
tween the sampling point and the antenna.
This will require an SWR indicator in the
line, as shown in Fig. 5. The Transmatch
is adjusted to disguise the SWR condition,
providing an SWR of 1:1. The rf ammeter
can now be relied on to render meaningful
data for our power-output calculations. In
other words, even though the antenna may
not allow the svstem to look like 50 chms
down in the shack, the transmitter and rf
ammeter “‘think® they are in a 50-ohm
system, and that’s all we care about. It
must be remembered that any SWR meter
we use should be contained in a feed line
that has the same impedance as that for
which the instrument was designed. That
is, we don’t put a 50-ohm SWR indicator
in a 75-ohm feed line — not if we want our
SWR readings to be accurate.

The same rule applies when sampling the
50-ohm line with an rf probe or scope (Fig,
6). One method for providing a sampling
point is the use of a coaxial T-connector.



This permits a through connection to the
SWR indicator, while making a test point
available for power measurements. Again,
the Transmatch must be adjusted to
disguise any reflected power on the feed
line. Power measurements can be made
when the SWR is 1:1.

The Classic RF-Power Bridge

A potentially accurate device for mea-
suring rf-power output and SWR was de-
signed by Warren Bruene (pronounced
“*brine”’), W3S0OLY, of Collins Radio. It
was described in April 1959 OST, and has
remained the standard circuit in most com-
mercial directional wattmeters for Amateur
Radio use to this day. A circuit diagram of
that instrument is shown in Fig. 7. Various
adaptations of the basic design can be
tound in December 1969 QST.

A toroidal transformer serves as the
heart of the instrument (T1 of Fig. 7). The
transmission line is routed through the
center of the toroid, minus the shield braid,
and it serves as the primary of the
transformer. )1 and D2 sample forward
and reflected rf components on the feed
line to enable the user to take SWR
readings. Cl and C2 are used to balance
the bridge when it is terminated in 50 ohms.
R3 through R6, inclusive, provide calibra-
tion for the desired power ranges in the for-
ward and reflected positions of S2. The
calibration chart at the right in Fig. 7 will
vield fairly accurate rf-power readings if a
200-pA de meter is used at M1. Precise
calibration can be effected by placing a
laboratory-grade rf meter in series with the
circuit of Fig. 7 and noting the reading on
M1 at various power levels. A Bird
Thruline wattmeter is excellent for the pur-
pose, if you can borrow one for the tests.

Fig. 8 contains a nomograph for deter-
mining the SWR when using the circuit of
Fig. 7. Alternatively, if vou know the
values of your forward and relected powers
you can determine the SWR from

SWR = 1% ®a. 1)
where
SR (Eq. 2)

This grade-schoal algebra should be easy
to work with, especially in this day of
calculators! In fact, it is by no means for-
midable when deing it longhand.

A Practical Power Meter

The QRP enthusiast is usually forgotten
when commercial power meters are de-
signed. That is, we seldom find one with
a low-power scale.

Qur workshop project this month is a
resistive rf power bridge that will safely
handle power levels up to 10 W without
damage to the bridge resistors. Momentary
measurements (very momentary!) of
powers up to 20 W are possible. The cir-

Wk
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Fig. 8 — If the antenna does not present an SWR of 1:1 to the transmitter, 2 Transmatch can be
used to disguise the SWR and accurate ri-power readings will be possible.
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Fig. 6 — Sampling method for power measurement with a scope or rf probe, A coaxial
T-connector Is inserted in the 50-ohm line between the transmitter and the SWR indicator.
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power when a 200-zA dc meter is used. R3 through R6, inclusive, are thumbwheel-adjust controls
Iinside the instrument case. D1 and D2 are 1N914 silicon diodes.

cuit of the power meter/SWR indicator is
given in Fig. 9. Circuit boards or a kit ver-
sion of this instrument are available.’

Parallel combinations of noninductive
2-W resistors are used for R1 through Ré,
inclusive. This provides ample power
capability in the bridge arms without
damage to the resistors. Each of these
resistors is 100 ohms, which in the parallel
format yield 50 ohins.

A 50-ohm dummy load is needed for
calibration of the instrument. We may use
an available 50-ohm load, such as a

'Notes appear on page 39.

Cantenna, or we can build one from a
group of 1-W composition resistors. An ex-
ample of such a resistive load is shown in
the photograph of Fig. 10. Here, we have
a “‘resistor sandwich’ composed of two
pieces of pc board and 20 resistors. Ten
1200-ohm and ten 820-ohm resistors can be
used 1o develop a 10-W, 48.7-ohm load.
This 15 close enough to 50 ohms for our
purpose. A coaxial connector of vour
choice can be connected to the two wires
of the load (keep the leads short).

A pc-board potentiometer, R9, is used
to calibrate the meter (M1) for 20 W at full
scale. Other full-scale power levels can be
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Fig. 8 — Nomograph for determining SWR
when the forward and reflected power
amounts are known, The dashed line shows
an SWR of 2:1 when the forward power is 90
W and the reflected power Is 10 W,

had by adjusting R9 accordingly. 1 chose
a 20-W scale because of the surplus meter
T obtained; it had a 0-20 W scale, plus an
SWR scale.?

The SWR function of the instrument in
Fig. 9 can be calibrated by means of a
panel-mounted control, R8. The operating
modes — OPR, CALIBRATE and SWR — are
chosen by switch positioning of S1. The
bridge is bypassed in the oPr mode. We
may expect accurate power readings (within
10%) from 1.8 through 30 MHz with this
circuit, Tests with a Bird Thruline watt-
meter confirmed the accuracy. Two less-
expensive meters are suitable for use in this
bridge (Fig. 11) (see note 2), but you will
have to develop your own calibration scale
if one of them is used.

Construction Notes

The photograph on the title page of this
article shows how the insirument is laid
out. A green panel was chosen (pc board
panel coated with Hunter Green spray-can
paint) for use with green Dymo tape labels.
This provides a reasonably professional ap-
pearance for the finished product. The U-
shaped cover is fashioned from aluminum
sheet and is painted gray. The kit version
of this instrument is somewhat smaller than
the WI1FB version. Dimensions for the lat-
ter unit are (HWD) 3 x 4-1/2 x 3 inches
(76 X 114 x 76 mm).

An interior view of the meter is seen in
Fig. 12. The bulk of the components are
contained on a pc board that is mounted
vertically in the center of the box (Fig. 13).
Miniature coaxial cable (RG-174/1)) 15 used
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Fig. 10 — A homemade low-power 50-ohm
load (see text).

Fig. 11 — Low-cost surplus tm tuning meters
can be used at M1 of Fig. 9.

for all rf leads between the circuit points
that we must join. The shield braid of the
cables should be grounded at both ends. A
pair of no. 6 spade bolts is used to secure
the pc board to the base of the cabinet.
QOur cabinet is made entirely of pe-board
sections (single-sided board}. The walls and
bottom are joined by means of soldered
seams. A 40-W or greater pencil type of
iron is best for this work. It will ensure

Fig. 12 - Interior view of the QRP pbwer
meter. W7ZO! “ugly construction” 1s used.

ample heating of the surfaces and will result
in an even flow of solder.

Although 30-239 uhf connectors are
used in my model of the bridge, other styles
of rf connector can be used. It would be
entirely suitable to use single-hole-mount
RCA-style phono jacks, BNC connectors
or CATV hardware. The use of phono
jacks would certainly reduce the cost of this
project. A parts-placement guide for the
pec-board module of the instrument is pro-
vided in Fig. 15.



Bridge Setup and Use

A 50-ohm dummy load is connected to
12 of Fig. 9 during our testing of the
assembled unit. A low-power transmitter,
or a medium-power one with the drive
turned down to provide a few watts of out-
put, is connected to J1. S1 is placed in the
CAL position, and R8 is set at midrange.
Rf power is applied slowly to the bridge un-
til a full-scale reading is noted at M1. Next,
we will switch 81 to the swr setting, If the
circuit is functioning properly, the needle
of M1 will drop to zero or nearly so. In the
OPR position of S1, we can bypass the
bridge during the operating period. Ir-
respective of the power output of your
transmitter (within the safe rating of the
bridge), the SWR adjustment remains as
just described, In other words, set R8 for
a full-scale reading of M1, then switch to
the SWR mode and note the meter indica-
tion. if the meter does not display a zero
reading, adjust the antenna matching
device or Transmatch until the meter reads
zero. That will indicate an SWR of 1:1.

Our next step calls for calibration of the
instrument for reading rf power. First we
must decide what the full-scale power range
will be, It can be 0-1, 0-5 or 0-10 W, if we
choose. If a calibrated power meter is
available from a friend, the task will be a
simple one, That instrument will be con-
nected between our transmitter and J1 of
Fig. 9. A 50-ohm dummy load will be at-
tached to J2. The desired full-scale power
is applied to the instrument, and the inter-
nal potentiometer, R9, is adjusted to yield
a full-scale reading at M1, The transmitter
power is next reduced in increments of 1
or 2 W, and the meter face is marked ac-

Fig. 13 -~ The pec board that contalns most of
the parts for the bridge partion of the
instrument..

cordingly. Upon completion of the calibra-
tion exercise, we can, if we wish, make a
new meter face and paste it over the
original one. Fortunately, the meter shown
in the photograph of my unit tracks very
nicely with the circuit of Fig. 9 for 2 200W
full-scale reading. The bridge resistors can’t
take a sustained 20-W power level without
damage, however, $0 I make measurements
in that range with short key-down bursts.
A steady power of 10 W is not suggested
gither, because the resistors can change
value over tirne at that power level. it is best
to make our measurement periods short (a
few seconds) when the power exceeds S W.

If youw’re unable to borrow a calibrated
rf-power meter, you may plot your meter
scale by. following one of the simple pro-

cedures described earlier in this article: A
dummy load can be connected to J2 of Fig.
9 and an rf probe with VTVM used to
calculate the power through the load,

Some Final Comments

The characteristics of the diode used at
D1 of Fig. 9 can have an effect on the
relative linearity of the meter scale, Dif-
ferent types of small-signal diodes may
have dissimilar conduction profiles, thereby
resulting in slightly different conduction
curves — especially at very low power
levels.

A meter with a movement of 500-gA dc
or less will be best for use in this circuit.
Many of the surplus fm tuning meters (Fig.
11) have movements of approximately
200pA, making them suitable for use in this
circuit. They can be taken apart to permit
pasting on a new meter face. If the meter
movement is greater than 500 uA, we may
be unable to obtain full-scale deflection at
very low power levels.

For the time being, at least, the QRP per-
son can make accurate power measure-
ments by building his or her own inexpen-
sive instrument. The techniques are un-
complicated. If you haven’t measured the
output power of your rig, this article will
show you how ii’s done. Good luck with
your workshop project!

Notes

'Pc boards or complete parts kits for the QRP
power meter are available from Circuit Board
Specialists, P.0. Box 969, Pueblo, CO {1002,
tel. 303-542-5083. Catalog avajlable.

*The meters shown in this article are available from
Surplus Electronics Corp., 7294 N.W, 54th St.,
Miami, FL 33166, tel. 305-887-8228. Catalog
available. 5 28
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CIRCUIT BOARD SPECTALISTS
PO BOX 969 PUEBLO CO BIODZ

0
- !
I

{ (25.4mm)

GND.

T0O 518

TO &2

TO RS

TO $1A

CHASSIS
GND.

Fig. 14 — Circuit-board atching pattern for the BF Power Bridge. The
patterm is shown fult size from the foll side of the board. Black aroas

represent unetched copper foil.

otched copper.

Fig. 15 — Parts-placement guide for the pe board of Fig. 14. Com-
ponents ars mounted on the non-foil sids. Gray areas represent un.
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Aints and Kinks

A SIMPLE 1L.OGIC PROBE

1.1 Many projects use logic circuits to perform
a varjety of tasks. Studying the operation of such
circuits, or troubleshooting them, does not re-
qguire @ measurement of the actual cirepit
voltages. It is only necessary to know if a logic
£ or a logic 0 is present. Fig. | shows a simple
but effective logic probe that I built as a weekend
project. The components are easy to find, and
the ¢ost for all new parts should be less than $10.
Maost hams will be able to find many of the parts
in their junk box.

'This is a high-impedance probe. It will not
load ‘down the circuit under test. lnput to the
probe is through a 400-kil resistor to two tran-
sistots wired as a Darlington pair. Qutput from
the Darlington amplifier is fed to a 7404 hex in-
verter, which is nsed to drive appropriate
segmients of a common-anode, 7-segment LED
display. The complete schematic diagram is
showi in Fig, 2.

Power for the probe is obtained from the cir-
cuit ynder test. Batteries could be used, but they
would add to the size and weight of the unit.’
i used an etched circuit board for my probe, but
the layout is not ¢ritical; any construction
method should work fine. Fig. 3A is a circuit-
board etching pattern and Fig. 3B is the parts-
placement diagram. Most small-signal npn tran-
sistorg will work for Q1 and Q2. 1 made the
probe tip from a 2-1/2 inch length of no. 12
copper wiré soldered to the circuit board.»? 1
covered this with the plastic barrel trom an old
ballpoint pen.

if the probe detects a ground {logic 0} or no

. ﬁ%“‘% 3 ,
i.l@-?,%‘ k1

s b
‘_

Conducted By Larry D. Wolfgang,* WA3VIL

JLhv

IN1E13

REGMSTANCES 4RE (h OHME, &: {000

N PINS

Fig. 2 - Schematic diagram of the simple logic probe. Operating power Is taken trom the circult

under test.

Q1, Q2 — 2N1813 or other small-signai rpn
transistor, such as 2N2222.

U2 — Comman-anode, 7-segment LED display,
such as Radio Shack part no. 276-053.

LOGIC PROBE

w)

Fig. 1';- Photo of a simple logic probe built
by WABRYZ. -

'[Editor's Note: As shown, the probe can only
be ysed with circuits that have a5V supply. in
the ‘unit t built | wired a 5V Zener diode
across the power connection, and brought the
positive supply lead to the board through
a 150-4 current-limiting resistor. This enables
ma to use the probe on circuits with up to a
12-V supply. The two extra parts are solderad to
the appropriate circuit pads on the foil side
of the board,]

mm-e in. X 254,

*Etched circuit boards and complete parts kits
are available from Circuit Board Specialists,
P.O. Box 8989, Puehlo, CO 81002 and from
RADIOKIT, Box 411, Greenville, NH 03048.

*Assistant Technical Editor
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Fig. 3 - A full-size circuit-board etehing pattern is shown at A. Black represents unetched

copper, viewed from the toil side of the board. A parts-placement diagram is shown at B. This
view is from the component side of the board, with gray areas reprasenting an X-ray view of the
remalning copper. A7 and R8 are mounted on the foil side of the board. This pattern Includes a

5.V Zener diode (D2} and 150-Q cutrent-limiting resistor (RY) for the power leads.

connection, the top half of the readout will light,
forming a small 0. If a positive voltage is applied
to the probe tip, a 1 will be displayed. If the
probe tip detects a pulse, a P will light up. The
P will appear to flash at the pulse rate, but you
should be aware that if the pulse duty cycle is
much different from 50% a true indication will
not be given.

] have found this logic probe to be a useful
device for checking digital-circuit operation. I
am sure it will be a welcome addition on your
test bench, ~- Robert Crawford, WAGRYZ, La
Mesa, California

LOGIC LEVELS FROM THE TRS-80%
MICROCOMPUTER CASSETTE
OUTPUT PORT

IZ1 The circuit for generating TTL levels from
the Radio Shack TRS-80® Model I computer
cassette output port, shown in the September
1982 Hints and Kinks column, has a significant
drawback. The open-collector nature of the
LM339 comparator may not properly force a
‘TTL high. Thistan be solved by adding a 2.2-kQ
pull-up resistor between the output (pin 1) and
¥ (pin 3). Fig, 4A shows an alternative circuit



RESISTANCES ARE IN
QHMS, k=000

TO AlX,

PLUG TTL QUT

Q) R§-z32C
DATA QUT

HS-Z52C
S1GNAL GND
-~

s A2V

(a) (B}

Fig. 4 - A circuit for developing TTL Tevels from the TRS-80® microcomputer cassette output
port is shown at A. A similar circuit to develop RS-232C levels is shown at B.

U — TLOH op amp, Radio Shack part no. 276-1745.

using 4 TLO91 op amp. It does not need a pull-
up resistor.

A similar circuit can be made to drive an
RS-232C line, if a dual-voltage power supply is
available. Fig, 4B shows this arrangement. If you
do not have a dual-voltage supply, two 9-V
transistor-radio batteries (connected in series),
with the common terminal between batteries as
ground, will work with no modifications to the
cirenit. If batteries are used, changing the 3.9-k{}
resistor to a 4.7-k{} unit will give slightly im-
proved performance. Note that the LM741 is
wired in the inverting mode because the RS-232C
convention is for a voltage between —5and =[5
to represent logic 1 (mark) and for a voltage be-
tween + 5 and + 15 to represent logic 0 (space).

With both circuits, the statements “QUT
255,1°* and “OUT 255,2"* can be used to develop
4 Jogic 1 and logic 0, respectively. The logic states
set by these statements will not change unless
another OUT statement is executed, or the pro-
gram in which the original statements are ex-
ecuted stops running. — Michae! Bilow, NIBEE,
Cranston, Rhode Istand

INCREASING TUBE LIFE WITH
A THERMOMETER

'] Some operators find that the final amplifier
tubes in their rigs will last for many vears, while
less-experienced hams will have to buy several
sets of tubes in the same time. One important
aspect to maintaining long tube life is to prevent
the tube temperature from getting too high, My
solution to this problem is to install a ther-
mometer in the final-amplifier compartment.
Mow I can check the arnbient temperature of the
tubes. This gives an indication of how long I can
hold the key down during tune up, and how ef-
tective the cooling fan is. Others who have tried
this idea report that their tubes now last up to
100 times as long as before! [ hope this infor-
mation may help other amateurs keep their tubes
operating longer. -~ Jurn Martin Noeding,
LABAK, Vaugsbyed, Norway

MAGNETIC SWITCH FOR CW
TUNE UP

[T T use a Curtis Lal* Bugger keyer for cw opera-
tion. This keyer does not have a tune position,
50 there is no convenient method to produce a
steady signal to tune my transceiver. Fig, 5 shows
how 1 use a reed switch and a small magnet 10
provide a tune function, My transceiver requires
a 1/4-inch phione plug for the key line, so I wired

the switch into that. You can use whatever type
of plug your rig needs. By holding a small
magnet next to the plug, you can key. the
transmitter. Remove the magnet when you com-
plete the tune-up operation and you are ready
to go, — Rick Lucas, WBANQM, Lawrence,
Kansas

MAGNET —..
E Y

rd
REED SWITCH
LNCRMALLY OPEN]

r; INCHES (') & 254
Fig. 5 — WBONQM uses a reed switch and a

stnall magnet to provide a tune function with
his siectranic keyer.

CABLE
FROM KEYER

LIDS FOR PC-BOARD
PROJECT CASES

{71 Adding a screw-down lid to a project case
made from pc-board material can be a problem,
especially when you try soldering a aut into the
corner of the box. 1 find that a better way to
fasten the lid is to use a piece of 1/8-inch brass
or copper tubing. Hold one end in a vise and
thread about a 1/2-inch length using a no. 4-40
tap. A little tap fluid may help. {The 4-40 screw

4-4a Mg

/8" GOPPER
MAGHINE  SCREW -

TUBING

GIRCIHT - BOARDT BOX

[ = incHES ") « 234 |

Fig. 8 — Copper tubing “nuts” are used to
secure a lid to a pc-board praject case.

is a bit small for 1/8-inch tubing. A no. 5-40
screw is the right size. This size tap will cut a full-
depth thread in the tubing, — Ed.] You can cut
off this section with a utility knife, by rolling the
tubing on your workbench. A 1-foot piece of
tubing will provide more than 20 “‘nuts.”” They
line up easily in small corners, solder guickly in
place and take up little space (Fig. 6). — Robert
Dixon, W8HGH, Rochester, Michigan

WEIGHTED TUNING DIAL
FOR SMOOTHER OPERATION

1 My Kenwood TS-8305 tuning mechanism had
a nice feel, but I performed a simple madifica-
tion that made tuning it even smoother. [ re-
moved the tuning knob and found a large groove
around the inside edge. | simply added weight
to the knob by carefully meiting solder and let-
ting it drip off the tip of the soldering iron into
the groove in the knob (Fig. 7). I built up several
layers of solder, allowing each onea to cool before
adding the next. Be careful that you do not block
the set-screw holes with solder in the process!
[Lead shot or BBs and white glue or epoxy also
work well. — Ed.]

I reinstalled the knob after the solder had
thoroughly cooled. The feel of the tuning dial
is even nicer now, and a spin of the knob sends
the VFO rapidly up or down the band. 1 am sure
this modification can be made to many other rigs
just as easily. — Donald Cottingham, VESHXY,
Buriington, Ontario

Fig. 7 — Photo showing the solder that
VE3HXY added to the tuning dial of his
T8-830S to provide smoother tuning.

RFI AND CAPACITIVE-TOUCH
PADDLES

[ T built the CMOS Tambic Keyer and added
an Ash-Proof Keyer Paddle.? T soon found
that being within 100 feet of an antenna, using
anything more than 50 W, caused erratic opera-
tion. I added a . 75-mH rf choke to each of the
dot and dash lines from the touch pads. (Fer-
rite beads on these lines might also work.) The
chokes eliminated the probiem except during
20-meter operation. i also connected 100-pF
capacitors from the pads to ground. Sensitivity
adjustment is more critical if larger vaiues of
capacitance are used. These changes have solved
my RFI problems. -— Rofla Wade, KF4TF,
Kingsport, Tennessee

‘T, Theroux, “A Digital CMOS lambic Keyer,”
QST, June 1982, pp. 26-28.

'R. Lewallen, "“An Ash-Proof Kayer Paddie
— Something New for CW Operators!,” QST,
Aug. 1981, pp. 30-31, G
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Procduct [Review

Yaesu FT-ONE HF Transceiver

One look at the FT-ONE and you know that it
is not the *‘average” transceiver! There is such
an array of buttons, knobs, switches and displays
that there is no empty space on the front panel.
My first thought upon receiving the review model
was to hook up an antenna, plug it in and start
tuning arcund, After a second thought, I decided
to read the operating manuaf instead; 1’m glad
I did!

The clearly written manual does an exceflent
job of telling you what you need to know. For
exampie, almost one page is dedicated to the
operation of the variable bandwidth and i-f shift
features. By studying the large accompanying
diagram, one can easily grasp how these controls
operate and how to use them to best advantage.
1 spent about an hour reading and digesting the
contents. The time was well spent! I noticed later
that people unfamiliar with the FT-ONE were
not able to take advantage of the many featurecs
that make it 2 joy to use.

A Peek at the Panel

Two meters are found on the front panel. The
one on the right is an S meter during receive; in
the transmit mode, it measures alc level. The
other meter is controlled by a switch in the upper
feft corner of the panel; with it you can measure
the final amplifier coflector supply voltage and
current, discriminator voltage (fm mode), com-
pression level of the built-in speech processor,
relative forward output power and SWR. Below

the meter switch is 2 pair of concentric controls.

that set VOX and relative forward power
sensitivity.

Below the meters is a row of toggle switches.
Those labeled POWER, PROC and KB are used to
turn on and off the main power, the if speech
processor and the noise blanker, respectively,
The automatic microphone gain control (AMGO)
switch enables a microphone gain threshold cir-
cuit. This circuit acts as a **microphone squelch’
system. The microphone amplifier is not enabled
until a minimum input level is present. Speech
monitoring and cw sidetone are conirolled by the
MONLswitch. An audio filter is controlled by the
APE/NOTCH switch. Im the aApF position, it
behaves as a2 ¢w audio filter; in NOTCH, an in-
terfering carrier can be greatly reduced in level.
Filter center frequency is controlled in the 300-
to 1500-Hz tange by a knob just below the
switch. The AGC switch selects recovery time for
the receiver age circuit; you can choose fast or
slow, or turn off the agc if you desire. The scaN
switch seiects the desired stop mode during scan-
per operation. When this switch is placed in the
AUTO mode, the scanner will halt on any signal
that is strong enough (S1 or greater) to cause agc
action. To stop the scan manually while in the
AUTO mode, place the scAN switch in the sToP
position momentarily, Place the scan switch in
the MAN position for manual scanner operation;
the scanner will be activated when the Up or
nowN switches on the keyboard or microphone
are pushed. Release the switch to halt the scan.

The lower-left portion of the front panel con-

*Assistant Technical Editor
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Conducted By Paul K, Pagel,* N1FB

Yaesu FT-ONE HF Transceiver, Serial No. 040145

Manufacturer's Claimed Specifications

Maeaasured in ARRL Lab

Frequency coverage: Receive — 150 kHz to 29.9999
MHz; transmit — 1.8 to 2.0, 3.0 to 4.0, 7.0 to 8.0, 10.0
to 11.0, 140 to6 15.0, 180 10 19.0, 21.0 to 220, 24.0 to

25.0, 28.0 to 20.99 MHz.
Modes of operation: cw, ssb, a-m (fm optional).
Frequency display: Six digit.
kHz/tum of knob: 10 MHz/20/2.
Frequency resolution: 100 Hz.
Backlash: Not specified.
S-meter sensitivity (zV/S9 reading): Not specified.

Transmitter output: 160-15 m, 100-W PEP; 10 m, 90 W.

Harmonic suppression: Better than 50 dB.
Spurious suppression; Better than 40 dB.
drd-order [MD: Better than 31 dB.

As specified.

As specified.

3I&-inch high, six-digit yellow LED.T

As specified.

As specified.

NI,

160 m, 9; 80 m, 8.5, 40 m, 8.5; 30 m,
8.4;20m, 10; 17 m, 8.8; 15 m, 9.1;
12m, 9.0; 10 m, 8.1.

160 m, 120; 80 m, 125; 40 m, 120;
20 m, 120; 15 m, 125; 10 m, 110.

—£3 dB {see photo).

- 65 dB {see photo).

—38 dB {see photo),

Receliver sensitivity: Less than 0.3 uV for 10-dB § + N/N. Recelver dynamics measured with

Size (HWD): 8.2 x 148 x 138 in.
Weight: 37.5 Ib. 1t

imm = in, x 254, kg = b X 04536,

optional 300-Hz filter installed:
80m 20m
Noisae floor (MDS}
dB8m:
Blocking DR {dB):
Two-tone 3rd-order

-133 ~138

noisa limited

IMD DR {dB): noise limited
3rd-order Intercept: nolse limited
As specifiad.

As specified.

tains two jacks. When a standard two-conductor
phone plug is inserted into the PHONES jack, the
internal speaker is disconnected automatically,
The headphone impedance should be 4-8 ohms.
An eight-pin MIC connector accepis the
microphone audio input, as well as the push-to-
talk (PTT} and scanning control lines. Nominal
microphone impedance is 600 ohms.

To the right of the jacks is a series of knobs.
Gain of the microphone amplifier during ssb and
a-m operation is set by the MrC control; a con-
centric control labeled coMp is used o adjust
the compression level of the rf speech processor.
Another concentric control is used to set the

speed of an optional internal electronic KEYER
and to adjust VOX hang time DELAY. When the
DELAY control is rotated fully counterclockwise
into the click-stop, the transceiver is ready for
QSK (break-in) cw operation. The DRIVE control
is used to set rf levels on a-m, fm, ew, fsk and
on ssb when using the rf speech processor. (When
the processor is switched out, the Mic control
determines 1 levels.) When the noise blanker is
switched on, turning the N8 knob clockwise
lowers the threshold, causing the blanker to be
more sensitive to impulse noise.
The MODE switch has 11 positions for the
selection of operating mode and optional filters.
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Fig. 1 — Block diagram of the FT-ONE showing frequency relationships.

Fig. 2 ~— Worst-case spectral display of the
FT-ONE. Vertical divisions arg each 10 dB;
horizontal divisions are each 2 MHz. Output
power is 120 W at 1.8 MHz. All spurious emis-
sions are at least 53 dB below the fundamen-
tal output. The FT-ONE complies with current
FOG specifications for spectral purity.

You can even choose vx-UsTX-L (receive usb,
transmit Isb) or RX-L/TX-U. The value of that
feature may not be obvious unless you plan to
operate through the AMSAT Phase UIB satellite
{OSCAR 10}. What poes up on usb (Mode J or
1) comes down as Isb, A tip of the hat to the
folks at Yaesu for that little extra that will add
much to the value of the FT-ONE.

The sHET and WIDTH controls are mounted
on ¢oncentric shafts, Moderate Friction between
them allows fingertip adjustment of the i-f shift
and variable bandwidth features. The controls
are normally aligned so that the black zone on
the inner dial is fully within the cutout area of
the outer (paddle) control. If interference is heard
on ssb, narrow the bandwidth by holding the
center knob and rotating the paddle control. A
narrower bandwidth has now been set. Use the
paddle to align the passband for optimum recep-
tion and interference reduction.

Fig. 3 - Spectral display of the FT-ONE
during transmitter two-tone IMD test. Third-
order products are 38 dB below PEF output,
and the fifth-order products are 40 dB down.
Vartical divisions are each 10 dB; horizontal
divisions are each 1 kHz. The transceiver was
operated at rated output power on the
160-meter band, .

Receiver of and i-f amplifier gain is varied by
the ®r GAiN control. Audio output level is set by
the aArcontrol. In the fm mode, the sQL control
keeps the receiver silent until a signal is present.

Frequency Countrol

‘The transeeiver main tuning knob can be used
ta control the VFO or the clarifier (RIT) frequen-
¢v. Five push buttons, located directly below, are
used in conjunction with the main tuning knob,
When the alternate-action FINE switch is in, the
main tunring knob will vary the transceiver fre-
quency at a rate of 2 kHz per revolution; in the
out position, the rate is 20 kHz per revolution,
When the Muz switch is held depressed and the
main tuning knob is turned, the tuning rate is
10 MHz per revolution.

Pressing the ¢LAR switch activates the
clarifier, allowing an offset in receive frequen-
cy of up to + 9.9 kHz. Once the clarifier is ac-

Fig. 4 — FT-ONE cw keying waveform. Upper
irace is the rf envelope; lower trace is the dc
level at the key jack. Each horizontal division
is 5 ms,

tivated, the transmit frequency cannot he
changed. My first impression was that I did not
like that feature. After using the FT-ONE for
a few weeks, I changed my mind. While this
feature can be used for split-frequency opera-
tion, it is not the best way to operate **split”™ —
but more on that later. When the clarifier is
operating, pressing the rx-TRX button causes
both the transmit and the receive frequencies to
offset. A second bution depression causes only
the receive frequency to offset. Pressing the
button marked Locx disables frequency changes
by the main toning knob.

To the right of the tuning knob is the keyboard
and three VFO switches. This combination
makes a versatile and powerful frequency-
selection system. Fig. 5, taken from the FT-ONE
operating manual, will give you an idea of how
many ways you can sclect a given frequency.
Once you become familiar with the equipment,
you will be surprised at how quickly and easily
you can change frequency, set up a split or scan
a portion of a band.

The rF ATT control, located in the upper-right
corner of the front panel, adjusts the receiver
front end attenuvation. PIN diodes are used in
the attenuator. This control is particularly useful
on crowded and noisy batds.

A yellow LED display directly over the tuning
‘knob shows the operating frequency. A smaller
red LED display to the right shows which of the
10 VFO memories is in use and the amount of
clarifier offset (when the clarifier is switched in).

A set of 10 vellow LED indicators is located
above the frequency displays. These indicators
provide quick verification of various operating
functions. When a particular LED is illuminated,
the respective furnction is in operation. The func-
tions include PROC {speech processor), NE (noise
blanker), AMGC (automatic microphone gain-
control), MONI (ssb voice monitor/cw sidetone},
APF (andio peak filter), morcH (audio notch
filter), A. SCAN (automatic scan), RX (receiver
clarifier), TRX (receive/transmit clarifier), D.
rock (dial lock), Trev (Transceive mode) and
TX. pis (transmitter disabled — lights when at-
tempting to transmit outside an amateur band).

Versatility is the word that describes the front
panel; it also describes the rear panel. Antenna
connections are designed $o you can use an ex-
ternal receiver, a separate receive antenna, a vhf
transverter or other external equipment (see Fig.
6.

Other rear-panel jacks can be used to connect
an external speaker, an fsk terminal (170-Hz
shift), a tape recorder (400 mV at 50 k8, fixed
level), anti-trip audic (from external receiver),
a phone patch, a PTT switch ([ use a foot
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Fig. 5 — This diagram is used in the FT-ONE
operating manual to explain the various ways
of tuning to a given frequency.

switch), an i-f signal waveform monitor or
sidetone (for external receiver). A pair of key
jacks are used to key the transmitter directly
(KEY-1) ar t0 operate the optional internal elec-
tronic keyer umit kev-2). Two DIN-type jacks
are used for making interconnections to linear
amplifiers, transverters or other accessories.

Personal Observations

[ wanted to change the cw offset on the FT-
ONE. With other transceivers it has been as
simple as setting the RIT control for the desired
offset. That won’t work with the FT-QONE! A
telephone call confirmed the proper procedure;
VR 3005 c¢xX ¢wy on the LO board sets the cw
offset. Complete the job by adjusting the
sidetone frequency as described on page 26 of
the operating manual.

My linear amplifier has an electronic bias
switch. When no rf energy is applied, the tubes
are biased to cut off. When rf is first applied,
it takes a couple of cycles for the switch to ac-
tivate. The FT-ONE did not ‘“like’’ that. When
1 tried to send a series of dots, the first few were
severely level-limited by the transceiver ale. Tt
tock a bit of pondering to solve the problem (the
FT-ONE worked fine with other amplifiers!),
When 1 disabled the electronic bias switch, the
wransceiver and amplifier worked together nicely.

I have had the FT-ONE on the air for several
weeks, and in a couple of contests. I am pleased
with the resuits. Most reports have bean com-
plimentary (twice I was told that the keying was
slightly harsh). The speech processor and aMGC
help deliver clean, crisp ssb that is clear of
background clutter. The joys of QSK must be
cxperienced to be fully appreciated. When 1 need
the amplifier (not very often!), it is only
necessary to insert the appropriate delay — my
amplifier is not equipped for QSK.

Split-frequency operation is handled with ease
by using the VFO select switch in the ra-TB
position. Set the A and 8 VFO channel selector
switches for different channels. Tune in the sta-
tion you want to contact. Set the VFO select
switch in the B position. Tune in the frequency

44 NST-

Fig. 6 — Antenna and rt connections on the
tear panel of the FT-ONE. [n normal operation,
a jumper connects rov- to Acvs. The me out
jack provides transmitter output at — 6 dBm
into 50 ohms for use with a transverter or
other accessory equipment.

you want Lo transmit on. Return the VFO select
switch to the ra-TB position and you are ready
to call.

From my rural location, I noticed reciprocal
mixing problems only a couple of times — and
then not bad. In this regard, the FT-ONE is no
different than most of the frequency-synthesized,
hf transceivers that have been tested in the ARRL
lab.

At the end of the review period, the FT-ONE
developed 2 malady: [t would not transmit in the
low end of the cw bands. The transceiver was
returned to the Yaesu service cemter. The
problem, a bad solder joint on the PLL board,
was repaired under warranty. ’

1t is easy to summarize my opinion of the FT-
ONE — [ like it! [t has the {lexibility and features
that appeal to DXers and contesters alike. Those
same features make net and casual operating fun,
too. The FT-ONE deserves to be called “‘top of
the line.””

Yaesu has two modification kits available for
the FT-ONE. The NB-ONE is a noise blanker
modification that the manufacturer savs will
eliminate the “woodpecker.” A second kit, the
FAN-ONE, changes the operation of the PA
heat-sink fan from continuousty running to on-
demand. That is, the fan operates only during
transmit periods or when the heat-sink
temperature has risen beyond a specific point.

Price class of the FT-ONE with the 300-Hz cw
filter, the 600-Hz cw filter, the 6-kHz a-m filter,
the 3rd i-f ¢cw filter, a memory back-up board
and the fm board: $2900; KY-ONE kever price
class: $45; dc cable, $15. Price class of the
NB-ONE is $10; FAN-ONE, $5.40. — Chuck
Hutchinson, K8CH

AEA MBA-RC

[1 Probably the best word to describe this pP-
based unit is “*multifaceted.”” With it, you can

receive and transmit Morse code and
Baudot/ASCII RTTY. So, what makes this unit
any different from many others on the market?
The fact that it can perform code conversions
and allow cross-mode operation. You can
transmit in any of the modes and speeds available
on the "RC and receive a station using a different
mode or speed. You cannot input 300-baud
ASCII from your keyboard to the 'RC, but the
unit can transmit 300-baud ASCII, (1t speed con-
verts 1i0 baud to 300 baud to do this.) The
Baudot speed range is 60, 67, 75 and 100 wpm,
while Morse speeds of from 2 to over 80 wpm
can be handled.

At the top of the front panei is a 32-character
vacuum fluorescent-blue display that offers 2
built-in monitoring system for reception and
transmissicn. {nput and output mode/speed
selection switches occupy left and right positions
immediately below the display. The bottom row
of controls includes RTTY/cw filter selecton
switches, a signal-tuning LED bar graph, 2
variable shift control, carriage return/line feed
control switches, an i-d/cw speed set switch,
mark/space inversion controls and a power
ON/OFE switch., A BUFFER FuULL LED sits fust
above these last switches,

All 170 connections are made at the rear
panel. These include power, audio, speaker,
tape, scope, keying and printer ports. 'TTL level
output, parallel ASCII, 20/60 mA current loop
keyer and an optional RS-232 hookup are
available. Some less-often-used controls, such as
the speaker and afsk output level potentiometers,
and selection switches for downshift on space,
printer lockup and 170/850-Hz shift, are there,
tao. A required external power supply delivering
13-V de (23 V) at about 1.2 A connects to the
'RC by means of a miniature coaxial power plug.

Two 3870 single-chip, 8-bit microcomputers
are at the core of the MBA-RC. A pair of 74150
I6-input multiplexers handle the speed/mode
selector switch decoding, and a pair of 21145 pro-
vide 1K of RAM. An XR-2206 generates the afsk
tones,

Pasitive and negative key lines are controlled
by high-voltage transistors (MPSA42, MPSAS2).
Speaker tones are created by the ever-faithful 555
1C. Current-loop input and output circuits are
optoisolated.

The demodulator section decodes both mark
and space tones using op-amp filters,
Demodulator performance is good. While there
are frequency adjustment potentiometers to set
the filters to their proper frequency, the manual
contains no maintenance or alignment instruc-
tions. it does have three schematic diagrams and
three hoard lavont drawings, but that’s it.

Three pec boards (including the display board)
hold the circeit components. The boards are
glass-epoxy types, double-sided and solder
masked. Component quality is exceflent.

A complete account of the multitude of con-
trol functions is beyond the scope of this review.
‘With this machine, you'll want to read the in-
struction mannal first. [t’s well written and con-
tains plenty of drawings to aid you in equipment
setup and operation.

Perhaps I'm spoiled by 24-line, 40- and
&0-character displays, but i found I needed some
time o get used to the *“Times Square’ scroll
and the character style of the display. Along with
the incoming text to be read, there are the special
characters used for carriage returns, line feeds,
etc. After a while, I learned to disregard (for the
most part) those irrelevant characters. The
32-character display certainly makes for an all-
in-one unit, and it has its applications, but my



eves found the display difficult to follow except
at slower speeds. Reading the display at rates of
up to the commanly used 60-wpm Baudot speed
was tolerable, but anything higher than that was
a bit too fast for comfort.

After a bit of practice, tuning in a signal using
the bar graph tuning indicator becomes easy. Of
course, there is the option of using the scope out-
puts to provide the familiar RTTY cross pattern
used for tuning.

The most fun 1 had with the "RC was using
it with my newly acquired (old} model 33
110-baud ASCII printer. The *RC built-in cur-
rent loop keyer provided 2 means of hooking up
the ’33 and gefting some ‘“‘hard copy.’’ Because
of the conversion abilities of the 'RC, I could
print anything from ew to 110-baud ASCII. I got
a kick out of tuning in a cw signal at, say, 15
wpm and secing the copy placed on paper as if
by a slow (very slow!) typist. Copying RTTY
signals at any of the available speeds was no
problem for the *RC. For the more affluent,
there’s a Centronics compatible paraile! printer
port for use with the mote modern printers.
(That sort of printer is on my *‘wish list.””)

At the other end of the ¢copying spectrum, I
tried receiving 60-wpm Baudot and 110-baud
ASCII while using Morse code output. Sure it
works, but the [imitations of operating this way
should be obvious. You can also reverse the
roles, and input Morse while transmitting RTTY.
If you're entertaining that idea, remember that
if your Morse transmission is slow the receiving
operator is going to have to exercise a lot of pa-
tience! On the other hand, if you can rattle the
keys of a keyboard fairly well, you can make the
transition more palatable,

Selecting the vAk position of the filter selec-
tion switch permits using the TUNE control to
vary the space tone filter frequency from about
2225 to 3125 Hz. This provides a received
frequency-shift range of approximately 100 Hz
to 1 kHz to allow reception of other than stan-
dard RTTY shifts. The TUNE control also ad-
justs the cw filter center frequency within a range
uf 900 to 950 Hz.

Cw reception suffers from the same matadies
that affect most other automated cw receiving
machines, the primary problem being sloppy
fists. As is said, ‘“‘garbage in, garbage out.”
During Morse operation, the operator can
monitor received and sending speeds. The speed
indicator appears in the extreme right side of the
display.

Cw transmission is best accomplished with a
Baudot or ASCII keyboard. I tried using a hand
key and a keyer to input Morse, but the buffered
delay makes this type of operation confusing.

The - function performs two tasks: It is
used to load an i-d message and to change the
ew output speed. Tnless you select a different
speed, the 'RC will default to 20 wpm. I-d
message length is limited to 40 characters. When
that limit is reached, the suFrER FULL LED will
light and no more characters are accepted,

During transmission, the i-d message is sent
by depressing the appropriate control button; it
is not an automatic function. During reception,
the BuUFFER FuLL LED illuminates when 23
characters are left in the [024-character block.
Should the butfer be forced into overflow, the
cisplay will extinguish, but data in the buffer at
the time will not be lost. A.E.A. recommends
using the 300-baud ASCII position of the receive
output selector to avoid display blanking.

Manual and automatic control of the carriage
return/line feed functions are switch selectable.
In the automatic mode, a CR/LF is penerated

at the first space following the 60th received
character or at the end of a 7]-character line.
Most operations will use the automatic mode.

‘The MBA-RC measures (HWD) 5 x 9-1/4 x
7-1/4 in. and weighs in at 4 b 6 oz.' The price
class is $470. It is available from Advanced Elec-
tronics Applications, Inc., 2006-196th SW,
Lynwood, WA 98036, - Paul K. Pagel, NIFB

K5, Advancad B onio Anheations, ton,

MBA-RO CODE READER

(171 certainly found the AEA MBA-RO to be
an interesting **appliance.” It provided many
hours of observing how pooriy most of our cw
operators handle the Morse, and it also showed
the telltale evidence of my own lack of proper
fcw) character formation!

One might wonder how effective a code reader
can be in a crowded amateur band. Well, the cir-
cuit depends on being fed properly formed
characters, It does not *“like*’ to copy fists that
are erratic or those with a *Lake Erie” or
‘*hanana boat’’ swing. But then, not many of
us enjoy listening to that kind of sending, either!
Cienerally, the MBA-RO will display gibberish
if it is locked onto a signal that contains poor
ow sending. Similarly, if the operator uses incor-
rect spacing between letters and words, the code
reader will display exactly what is being fed into
it — assuming the individual code characters are
sent properly, It is distracting to have a ¢w
message run together as though it were a hor-
rendously long word, or to have enormous gaps
between some letters or words. In practice, the
human ear and mind can copy rotten cw much
better than a machine can (1 found myself taking
n1y eyes off the digital readout of the code reader
and relying on the coherence that my brain and
ears ¢could supply after so many vears of cw
copying).

This does not mean that the AEA product is
deficient or poorly designed. Rather, it suggests
that there aren't tco many fists that such a deviece
can copy. Indeed, it's a sad testimonial for the
quality of the ¢w we find in our amateur bands,
but it’s a reality we must accept. QRM and heavy
(QSB tend to negate the good qualities of the in-
strument as well, despite the selectable built-in
audio filter,

In a more positive vein, the MBA-RO does a
fine job of copying keyboard-generated cw
(allowing for the poor typing ability of some
ops). Similarly, the RTTY copy was a delight.
WI1AW bulletins came through in perfect shape
on both the cw and RTTY modes.

| would not recommend this device to begin-
ners, It takes a fair amount of practice to be able
to tune in a signal for reliable copy. It is not a
casual operation, and one that could easily
frustrate a newcomer to Amateur Radio. Con-

'mm = in. x 25.4; kg = Ib % 0.4536.

versely, T would recommend the system to
anyone who hangs out on the keyboard frequen-
cies or who works RTTY and ASCIL It would
also be a suitable accessory for those who work
stations that send proper kever-generated Moxrse.
If the operator uses his or her paddie correctly,
the code reader will copy the data perfectly (1
id run across a number of operators who were
properly acquainted with the business end of
their paddles or bug keys).

For many years, [ fancied myself as a
reasonable cw operator while using a quality
paddle and kever. I was gripped with despair
when | hooked the MBA-RO to the sidetone out-
put of my keyer and perceived what was being
printed out on the display! My spacing wasn’t
all that bad, but there were a few letters that the
code reader just couldn’t digest. A few hours of
practice, while monitoring my sending on the
digital display, helped me to correct my not-so-
good character formation. The code reader may
be well worth the price for that application alone.
If you want to be proud of your fist, you may
want to give the MBA-RO a try.

The digital display has 3/8-in. characters (32
in all), and the color of the illuminated display
is blue. The mode switch provides for straight
Morse readout, or Morse plus the cw speed of
the incoming rnessage. In the speed-indicating
mode the last two right-hand digits are used to
display the sending rate of the other station.
There are four Baudot positions: 60, 67, 75 and
100. The ASCII position takes care of 110 and
300 rates. Another panel switch permits wide or
narrow RTTY selectivity; likewise for standard
¢w, The MBA-RO measures (HWD) 5-3/4 x 9

% 2-1/2in. It is powered by a small external dc
supply. The price class is $300, — Poug DeMaw,
WIFB

CUSHCRAFT CORPORATION 220B
220-MHz “BOOMER"

[7} During the past few years, growing interest
in vhf and uhf operation among amateurs in the
[I.S, and Canada has ied manufacturers to
develop high-performance antennas for the
bands above 50 MHz. High performance is
usually equated with forward gain, and forward
gain is directly related to boom length.
Cushcraft’s entry in the high-performance anten-
na market is the “‘Boomer”’ line, aptly named
in light of their relatively long booms. In addi-
tion to the 220B reviewed here, Cusheraft also
markets ““Boomers™ for 50, 144 and 432
MHz.23

The 220B is based on the gain-optimized 4.2-)
NBS design.* This design calls for 15 elements
on an 18-ft 9-in, boom.* The 2208 is designated
a 17-element antenna because of Cushcraft’s
“Trigon” reflector assembly, which employs two
additional reflector elements for some additional
gain. A T-match is used to feed the driven ele-
ment, and the antenna is designed to be used with
50-ohm cable.

The 220B is made from high-guality aluminum
stock. The machine work on the review anten-

2@, Hull, “CGushcraft 61768 '‘Boomer &-Meter
Yagi,” Q8T, Sept. 1982, p. 41.

D, Sumner, “CGushcraft 32-19 ‘Boomer’ and 324-
QK Stacking Kit,"” QST, Nov. 1980, pp. 48-49,

‘P, Viezbicke, “Yagi Antenna Design,” NBS
Technical Note 648, US. Department of
Commerce, Washington, DG, Dec. 1978, A
diseussion of NBS antennas also appears In
D. Lusig, "Go for the Gain, NBS Style," QST
Aug. 1982, g&u 34-38,

'm = ft x 0.3048.
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na was generally good, although some of the
drilled holes were not deburred (causing one
minor flesh wound).

‘The main portion of the boom is made from
two 6-ft sections of 1-1/8 in. tubing joined by
a 1-ft section of 1-1/4 in. tubing. Two pieces of
i-in. tubing complete the boom. The various
boom sections are secured with worm-gear
clamps and machine screws. Masts of up to 2-in
OD will fit the boom-to-mast bracket. A rigid
brace made from 3/4-in. tubing supports the
boom. This brace may be mounted above or
below the boom with no effect on antenna
performance.

All elements are made from 3/16-in.
aluminum rod, except for the driven element,
which is made from 1/2-in. tubing. Elements are
mounted to the boom by machine screws, which
go through holes in the elements, then through
stall aluminum brackets to keep the elements
from moving, and then through holes in the
boonm.

Cuosheraft supplies first-rate hardware. All
bolts, screws, washers and nuts (including the
boom-to-mast U bolts and hardware) are
stainless steel, Plastic end caps are provided for
the boom and driven-glement assemblies, Silicon
grease and vinyl boots are supplied to waterproof
the balun and feed-line connectors. It’s obvious
that Cushcraft has taken great care to provide
the right parts for long and reliable antenna life.

Assembly took about one hour. The hardest
part is making sure each of the 17 elements is
in the correct spot along the boom. Cusheraft
helps by bundling together directors number 8
through 13; they are all the same length. The in-
struction manual is brief and to the point. Using
a minimum of text, the manual relies on clear,
detailed drawings to guide you through assembly.
Parts shown in the illustrations are numbered ac-
cording to the parts list, leaving no questions
about where cach piece goes. The manual also
gives instructions on stacking two or four of
these antennas to provide additional gain.

Upon completion of assembly, care should be
taken to align the elements. Because of the light
weight of the 2208, installation can be a solo job.
Remember to keep a watchful eye on the
¢lements (especially the Trigon reflector
elements) so they don't get caught in the tower,
Fhey will bend if pushed hard enough.

Chances are good that if you’re reading this
review you're a hard-core vhier, or at least in-
terested in vhf contesting. I fall into the latter
category. The review 2208 was originally set up
at WA2OMY /3 in the Philadelphia area for the
ARRL January VHF Sweepstakes contest. We
mounted the antenna on a 50-ft self-supporting
tower and fed it with about 70 feet of high-
quality foam-type RG-8/1). Hardline is highly
recommended at this frequency, but the coaxial
cable was all we had available.

The antenna proved to be a real performer,

URFQUENCY * MH1)

Fig, 7 - SWR curve of the Cushcraft 2208
measurad at the antennz with a Bird model
4410 wattmeter.
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Cushcrait Corporation 220B 220-MHz
“Boomer”

Manufacturer’s Claimed

Specitications ARRL Evaluation

Boom length: 18 ft 9 in. As specified.
Longest element: 26-1/16 in.  As specified.
Turming radius: 8 ft 8 in.. As specified.
Assembled weighf: 10,5 lbs

(4.77 k@) As specified.

Windioad: 2.6 8q. ft.
Frequency coverage:

Not measurad.

220-223 MHzZ. Confirmed.
VSWR: Less than 1.2:1 at
220.100 MHz. Confirmed.

i

Fig. 8 — Close-up of the Cushcraft 2208
Trigon reflector assembly.

despite the marginal feed line. With fair-to-
average conditions, we were able to work every
station we heard. Contacts north into New
England and south into Maryland and Virginia
were easy, whether we ran the 500-W amplifier
or just the 10-W exciter. We ended the contest
with the highest 220-MHz score among the Pack
Rats. There was simply no comparison between
the Boomer and an old-style 11-element Yagi we
used previously.

1If vou are looking for a reliable, well-built,
high-performance antenna for the [ow end of 20
MHz, the 220B is worth serious consideration.
It lists for $110. Manufacturer: Cusheraft
Corporatton, P.O. Box 4680, Manchester, NH
03108, -- Mark Wilson, AA2Z

RF PRODUCTS 5/8-\ 220-MHz AND
450-MHz ANTENNAS

(21 In the last couple of years, 5/8-A antennas for
2-meter **hand-helds’” have proved their worth.
With the increasing number of 220-MHz and
450-MHz hand-held transceivers in use each day,
it was only a matter of time before someone
began manufacturing similar antennas for these
bands. RF Products, 2 manufacturer of anten-
nas for the commercial services, has met the
challenge.

Fully extended, the 220-MHz version measures
slightly over 33 inches; collapsed, just under 8
inches. It (as well as the 144-MHz and 450-MHz
versions) is available with BNC, PL-259 and no.
5/16-32 thread fittings. A heat-shrink-covered,
copper-clad-steel spring between the whip and
connector serves as a shock absorber and as part
of the matching network. SWR is less than [.5:1
across the 220-MHz band.

Using the 220-MHz 5/8-) antenna, [ am able
to put a full-quieting signal into my favorite
repeater from my living room with a hand-held
unit, which I cannot do with a standard 1/4-n
whip. In fact, with the 1/4-A whip, my received
signal is noisy and will “*drop out’’ when I move
the whip a fraction of an inch. 1 am very pleased
with the performance.

Diversity is the name of the game at BF Pro-
ducts. In addition to making gain antennas for
portable equipment with a wide varlety of
hase connectors, RF Products makes thase
antennas for 220, 450 MHz and 144 MHz

‘Tests on the 450-MHz antenna indicated the
SWR to be less than 2.5:1 across the fm band
(440 to 450 MHz). Although we were unable to
subject this unit fo as extensive field tests as we
did for the 220-MHz version, our experiments
did show if to be a good performer. Most users
should find a significant improvement over a
1/4-» whip or “duck.”® Overall iength ranges
from 6-1/74 inches collapsed to 17 inches fully
extended.

Price class for each antenna is $20. Additional
information can be obtained from RF Products,
P.O. Box 33, Rockledge, FI. 32955, tel
305-631-0775, — Peler (’Dell, KBIN

TWIN OAKS MORSE CODE TRAINING
PROGRAMS

I”1 A new series of tapes for learning Morse code,
incorporating modern psychological theories, is
being offered by Twin Oaks Associates. The
firm, a partnership of amateurs who are also
mental-health professionals, claims that its
systems ‘‘represent careful interfacing of clinical
psychology and Amateur Radio.”’

Twin Oaks markets three Morse code training
programs: the System 12 Alphabet Book (de-
signed to take the student to over 3 wpmy, the
System 12 (for speeds to over 13 wpm) and the
System 24 (to take the student over 20 wpm).
Each system has several common denominators.
Fmphasis is placed on learning through auditory
processing — listening then mentally or verbal-
iy recognizing what was sent. The student must
be willing to commit at least 3¢ minutes each day
to code practice. The goal is to enable the stu-
dent to recognize/process ever-increasing
amounts of auditory material at an automatic
level.

Each systemn asks that the student never rewind
a tape to pick up something that was missed, Just
listen to the first side and then the second side,
repeating this process until everything on the tape
is readily understood. After comfortably master-
ing the first tape, the student may proceed to the
next tape, and use the same study method. Suc-
ceeding tapes are increasingly demanding. A
written study guide details the methods and
theories used to design the tapes. According to
Twin Oaks, ““this method has been proven under
many test situations. It works if used as
directed.”

As the saying goes, ““The proof is in the pud-
cding.”* ARRL staft member Andrew Tripp tested
the System 12 Alphabet Book (and is now



KA1JGG, as a result!). Here's what he had to
say about it:

“Like many methods of teaching Morse code,
the Alphabet Book uses an ear-training system.
That is, it teaches one’s brain to associate the
sounds of code with the number of dots and
daghes. This system, however, has a few in-
teresting twists.

““First, one is instructed to go through all 12
sides without writing anything down. Only after
students have mastered all the material aurally
should they practice writing down what is heard.
By doing this, the system’s author says, you
ellow your brain and ear to work together
without also having to be concerned with writing.

“ Another interesting feature is the use of rein-
forcement, a technique no doubt gleaned from
the author’s vocation, psychology. After each
character is sounded, it is identified by a nar-
rator. This helps shorten the learning process,
as well as giving the student an immediate pro-
gress report. Side 2 of each tape reviews ail
previous material without the narrator,
simulating on-the-air conditions more closely.

‘“The material is presented in a unique way.
Groups of characters are presented according to
the number of dots and dashes they have, instead
of at random.. For example, Tape A introduces
letters E, T, I, A, M and N, which have one or
two dots/dashes. This builds, with the addition
of a dot/dash per tape, to Tape E and the presen-
tation of numerals and punctuation, which have
the longest code equivalents. Again, this method
helps cut down the time needed to master the
material, a5 the repetition of sounds has a
cadence to which the ear can easily become ac-
customed. However, this technique falls
somewhat short of preparing one for on-the-air
conditions, in which code is far more random
in nature.

“*Any problems encountered were with the
audio quality of the tapes, not with the actual
mechanics of the code course, which succeeded
in preparing me for the Novice code test. For
instance, at a couple of points in the program
a microphone *‘thump’’ is heard, or the nar-
rator’s voice fades out. Also, one of the tapes
had an irritating tendency to slow down, causing
the code to be slurred. Gaps, created by missing
code or narration, and a misplaced Jetter (x in
with H) occurred, but were not prevalent. But
these problems were minor, and could be
remedied easily.”’

Others used the System 12 and System 24 to
sharpen their cw skills after having been away
from code for a while, The consensus agrees with
Andrew’s opinion: The only minor problems
were with audio quality on the tapes. Al agree
that by foltowing directions and being committed
to practicing 30 minutes each day, success is in-
evitable. This is no magical path to conquering
ow, but it is a viable, realistic method for success.

The Systems are produced by Twin Oaks
Associates, Rte, 5, Box 37, Knoxville, [A 50138,
Price class: System [2 Alphabet Book, $15;
Systems 12 and 24, $30 each — Carol L. Smith,
AJ2r

N9CR CONTEST RADIO OPERATING
SYSTEM

[J T am a contester, but | hate to shuffle paper-
work. Operating a4 contest with an arsenal of
aluminum of the ““death-ray” variety can be a
very enjoyable experience, but compiling the
paperwork associated with a 24- or 4%-howr
operating stint makes me feel more like a victim
than a victor. 1 shudder when | think of how many

times I've put a serious effort into a contest opera-
tion, then haven’t bothered to submit an entry
for fear of the dredgery of duplicate checking.

Pve often thought that it would be nice to
operate a contest, push a few keys on a computer
kevboard and be left with legible, errorjree log
and dupe sheet printouts! A foolish dream? A few
years ago, perhaps, but with modern microcom-
pater technology, a very reasonable one,

With this idea in mind, N9CR has developed
a real-time program for the APPLE® II
microcomputer that puts a/f contest paperwork
where it belongs — in the closet with your old
vacuum tube handbooks! The system not only
compiles a running log and checksheet while you
operate, it sends cw confest exchanges as welt!

Computer Requirements

To use the Contest Radio Operating System,
art APPLE II Plus or APPLE II microcomputer
with 48K of Random Access Memory (RAM)
and at least one 16-sector disk drive are needed.
With the APPLE II (Integer BASIC), Ramcard
APPLESOFT® is an additional requirernent.

Log and checksheet printout is accomplished
with any of the available Apple-compatible
printers. For log printout, a 67-column printer
is required, but a unit capable of printing a
92-column line is necessary for dupe sheets.

NICR lists a clock card as an option but 1
wold have listed it as a definite requirement if
a serious effort is planned. Without such a clock
card, it is necessary to input a four-digit time
entry with each QS0, Depending on the contest
and exchange, this could slow the operator down
considerably. After approximately 20 entries
without the clock card, I chose to borrow one
from a friend {0 complete the review,

System Operation

Operating-system software is supplied on a
single 5-1/4 inch diskette. 'To utilize the program
for logging and duping duties, it is necessary to
use the supplied software diskette to format
another, on which the log and duplicate check
sheet(s) are maintained. A single log diskette for-
matted with the software diskette can store up
to 2350 (SOs, or the results of 17 contests,
whichever occurs first.

When the user first runs the program, the soft-
ware reguests contest-rules information. System
provistons enable a consecutive serial number to
be sent and incremented (for ARRL $8, for in-
stance). The software can also be used to keep
a dupe sheet for each band/mode; for Field Day
or TARU Radiosport competitions, this is a must.

While the system is in operation, the dupe-
search function performs almost as quickly as
I can type in the call sign, i’ve seen many pro-
grams that have taken as much as 2 minute or
two before completing a single check! In addi-
tion, provisions have been made to allow editing
of the call sign and received report during opera-
tion. A call sign or report can be edited after the
contest, also.

The software contains approximately 20 ab-
breviated commands, all designed to speed up
the system and virtvally climinate operator-
generated “cockpit’” errors. An example of one
such command is used to change cw transmit-
ting speed. Instead of being forced to *break”
the program and restart, the keystrokes CTRE-S,
4 numeric input between 4 and 100 (WPM), and
the “RETURN"(ENTER) will instantly change the
ow routine speed.

Documentation
With each software diskette, the manufacturer

supplies 14 pages of information. A detailed,
13-page instruction manual presents the prospec-
tive user with information on software usage as
well as interfacing instructions. In addition,
valuable information on user modification of the
software is given. This information enables the
user to modify several functions, such as logging
in local time (instead of UTC), or to locate the
real-time clock in a slot other than 4.

While the program is in operation, the soft-
ware writes information to the disk every four
Q80s. This could cause a few QSOs to be “lost™
if shack power should ever fail. If this possible
loss of information annoys you, the software can
be modified to force a ‘“write to disk™ after every
QS0. Modification provisions for control of
various printers is also addressed.

For the operator (like myself) who has difficul-
ty remembering his or her owr call at 3 AM,,
a single-page, quick-reference guide is provided.
Posted near the machine, this sheet will remind
the user to achieve the desired system function.

Commenis

I found the software a jov to use after be-
coming familiar with the numerous commands.
My first attempt was to use the operation on an
old contest log. Just as with a new electronic
keyer, I would sugpest several off-the-air prac-
tice sessions before using the system on the air,
as one slip of the keys can confuse the unskilled
user.

I would prefer an optional two-digit time in-
put format to the required one. This would allow
entry of the time every five minutes or so, and
allow a four-digit input at the change of the hour,
This would eliminate the added expense of a
clock card.

Qverall, 1 would recommend this operating
system for anyone who really loves to contest,
but hates paperwork. Think of it — no more
nasty letters from the ARRL Contest Branch
about dupes or sloppy logs!

The N9CR Contest Radio Operating system
is available from CR Software, 2512 James Dr.,
Dyer, IN 46311, Price class: $35. — Michae! B.
Kaczynski, WiOD Ee]

it

Strays

L

Visitors to the Eastern india Science Camp In
Calcutia pause to watch and listen as VU2ZMKI
makes & contact. Members of the Amateur
Radio Depariment of the Birta Industrial and
Technological Museum {curator VU2BMT)
manned a booth at the Camp for a week last
February/March.
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Technical Corresponcence

The pubhishers of QST assums no respansibility far statements made herein by correspondents,

VOLTAGE-SENSITIVE BRIDGES

[C] Voltage measurements can be important.
(ften, the most important consideration is
whether a particular voltage level is exceeded.
The voltage-sensitive bridge is useful in this type
of detection. ['ve reviewed a few types of voltage-
sensitive bridges and will provide hints for their
use.

Resistors connected in 2 Wheatstone bridge ar-
rangement (Fig. 1) produce no difference in
voltage between points A and B when the ratio
of voltage divider R1 and K2 is the same as at
divider R3 and R4, [f the resistance of R1 is
reduced, A will become positive with respect to
B, while increasing R1 will in turn make A
negative. If the supply voltage is ac, the A-B
voltage will reverse polarity with every input
voltage reversal. This polarity reversal can be
used as a control signal.

Bridge balance is independent of the supply
voltage as long as all of the resistors will increase
curtent proportionally to the applied voltage,
The bridge balance can be made sensitive to ap-
plied voltage by unsing one or more resistors
whose current is not proporticnal to applied
voltage.

One of the simplest voltage-sensitive bridges
can be made by substituting incandescent pilot
lamps for one or two of the resistors (Fig. 2).
Tungsten lamps will show an approximate 10:1
increase in resistance when hot, as compared to
cold. This resistance depends on the rms voltage
applied; theretore, this circuit will work on both
de and ac above approximately 60 Hz. {The
metal filament has thermal inertia and tends to
stay at a nearly constant temperature across the
ac cycle.)

in the circnits of Fig. 2, as the applied voltage
is increased from zero, the A-B voltage will ex-
hibit a pofarity reversal as the lamp filament
temperature {resistance) passes the balance point,
"This principle was used more than 50 years ago
to provide *‘volume-expander’* action in enter-
tainment receivers. & more modern embodiment
uses Zener diodes (Fig. 3). The circuit shown in
Fig. 3B is commonly used in solid-state voltage

*Assistant Technical Editor

Conducted By
Dennis J. Lusis,* W1LJ

¢ INCANDESCENT
1 L aMp

APPLIED 2
VOLTAGE ‘-‘C“““’“"_C’ Q—“"‘“_'?
o_u___%f

(a)

APPLIED
VOLTAGE

{B)

Fig. 2 -~ Low-impedance, voltage-sensitive bridges using incandescent pilot lamps. Heat inertia
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Fig. 1 — The Wheatstone bridge has no
potential betweaen A and B when R1B4 =
R<R3. Different voltages can unbalance the
bridge when one or more “nenlinear”
resistances are used.
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regulators, and when using glow regulator tubes
or neon lamps, was used previously as the sensing
element in vacuum-tube, high-voltage regulators,
Corona tubes have also heen used as the
breakdown element in cathode-ray-tube supply
controls, Note that the voltage sensitivity of the
full bridge (Fig. 3A) is twice that of the simplified

bridge at Fig. 38. One disadvantage, however,
is that the balance voltage has to be approximate-
Iy twice that of the regulator element.

Both Zener bridges are designed for ac use,
and are sensitive to the instantaneous value of
the waveform, rather than the rms value. Also,
glow regulators must have an initially high



voltage to start the glow and, practically
speaking, are much better for de than ac.

Sorenson (a Division of Raytheon) solved
many of the problems of rms voltage sensing by
using temperature-limited diodes with high heater
inertia (Fig. 4). Such diodes emtit very few elec-
trons from a cool filament and appear as a high
resistance, which decreases as the filament
teceives more power. As the thermal intertia is
controlled by design, the response to changes in
rms level can be made fairly independent of
waveform,

A practical transient sensor (Fig. 5) can be
made from a dc Zener bridge and a bridge rec-
tifier. This sensor produces voltage between
points A and B whenever the sensed voltage ex-
ceeds 400 V, either polarity. While most major
appliances are supposed to withstand occasional
1200-V surges, surges of 400 V or more often
occur in residences and may damage under-
designed equipment. Capacitor C (usually under
1000 pF) is adjusted to minimize either overshoot
or undershoot at A when less than 200-V dc is
suddenly applied to the ‘“‘sensed voltage” ter-
minals. The fuse is used to. prevent a line fault
if surges more than 1000 ¥ short a 1N4OO7 rec-
tifier. — David T. Geiser, WA2ANU, ARRL
TA, New Hariford, New York

HEADPHONE FREQUENCY
RESPONSE

{71 It appears the most popular brands of head-
phones provide rather broad frequency response,
What is the use of a headphone with 2 frequen-
¢y response from 300 Hz to 20 kHz when receiver
filtering leaves us a 300-Hz to 3-kHz range? For
cw or ssb operation, should one look for 4 nar-
row or a broad response in headphones? Tt is dif-
ficult to answer these questions, for there are no
references in the literature on headphones or
speakers and their responses., ~- David J.
Schoenwald, WB2KJL, Huntington, New York

CMQOS PLL NOTES

i3 A variety of CMOS phase-locked loop (PLL)
integrated circuits is currently available, in-
¢luding the Motorola MC 145145 and MC145146,
and other members of this series.! These [Cs easi-
Iy interface t0 a microcomputer bus and can pro-
vide a low-cost, easy-to-build, high-performance
frequency synthesizer.

Unfortunately, certain aspects of using these
PLLs with varactor-tuned VCOs are not clear
from the data sheets; in some cases, the data-
sheet formulas will lead to a design that will not
achieve lock when the tri-state phase detector
output (PD) is used rather than the ¢g and ¢y
outputs. Often, it is desirable to use the PD out-
put because a passive ivop filter can be von-
structed, which will give low phase noise and fast
settling time.

The loop-filter equations given in the
MC145146 data sheet are based on the presump-
tion that the short-term average {dc) output level
from PD,,; is proportional to the phase error.
This i true if the YCO input can be represented
as a resistance to ground or to Vpp, and the
loop will obey the data sheet equations.
However, if the VCO dc input resistance is ex-
tremely high, as in a FET gate or a varactor, the
PD output acts more like an integrator than a

‘Motorola Semicenductor Products, Inc., Box
20912, Phoenix, AZ B5036.
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phase detector. That is, if the input phase lags
behind the reference phase by a small amount,
the PD output will charge up anv capacitors in
the loop filter until it reaches very nearly Vpp.
This is not in agreement with the stated K, =
Vpp/dr (in volts/radian) for PD, but is in
agreement with the tri-state timing model given
in the data sheet.

Furthermore, when the input and reference
phases are almost perfectly in step, PD,,
changes to a “‘doublet mode’” in which it puts
out a positive and negative pulse before return-
ing to the high-impedance state. [n this mode,
the sum of the durations of the two pulses is ap-
proximately 200 ns, and their relative widths de-
pend linearly on the phase error; in the doublet
mode K, = Vpp/{fr+2 % 107), where f =
the reference frequency. Note that the doublet
mode is a very desirable way to operate the PLL,
as the doublet at equilibrium has no fp content
but only harmonies of it — and those are at low
levels.

Returning to the “‘normal’* mode of the PT)

ontput, the integrator action adds an extra 90°
phase lag to the PLL, destabilizing it. If the
phase error can be made to go through zero slow-
Iy encugh for the PD to ““catch’” the loop in the
doitbiet mode (and stay in the doublet mode),
stable, low-phase-noise operation will result. For
this to happen, the loop filter must be refatively
fast and shouid resemble a Type 2 Second-Order
sytem.? A circuit 1 have used (Fig. 6), acquires
frequency lock to within <200 Hz in £ 50 ms,
with 5-kHz steps at 2 meters. Fm noise in
the audio range is less than 25-Hz peak devia-
tion. The circuit covers a bit more than 3 MHz
of the band. 1 wish to thank Patscenter Inter-
national, Inc.. Princeton, New Jersey, for al-
lowing me to use their facilities in this research.
— Raymond Simpson, WA2PYX, Princeton,
New Jersey 3.2

3. Nash, Phase-Locked Loop Design Funda-
mentals (ANS35), Motorola Semiconductor
Produets, Inc., Box 20912, Phoenix, AZ 85036,
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Space Shuttle Columbia
Calling All Radio Amateurs

Will NASA Astronaut W5LFL, the first ham in space, put you in

his STS-9 log?

By Bernie Glassmayer,* WOKDR, Peter R. O’Dell,** KB1N and Roy Neal,*** KEDUE

E]cctrify'mg excitement is building
rapidly as word is spread around the world
of the official NASA approval of Owen
Garriott’s bid to become the first Amateur
Radio operator in space. On September 30,
the Space Shuttle Cofumbig will, if all goes
according to plan, lift off the launch pad
at Cape Canaveral, Florida, carrying a
specially built 2-meter fm transceiver. Dr,
Qarriott will establish two-way communi-
cations with as many amateurs as he can
while he circles the globe.

All Amateur Radio operators will have
an equal chance to work WSLFL, from
Columbig, but his operating time will be
limited. It will be impossible for everyone
who would like a QSL card from space to
complete a two-way contact, since Owen
will be allowed a total of only six hours of
operating {one hour per day). Before
delving into the mechanics of this historic
event, let’s look at it from a public infor-
mation standpoint.

You and the Press

You don't have to make a contact to par-
ticipate in this history-making event.
Simply monitoring the operation and pass-
ing up-to-the-minute information to your
local media will enable you to become in-
volved personally. But if vou do make a
QS0, so much the better. As Rich
Moseson, N2BFG, of the CBS-TV pro-
gram “‘In the News,”” explains, “*A locai
person actually talking to an astronaut
could easily be front-page stuff in a
newspaper or a near-to-lead story on a
radio or TV newscast.” Rich also points
out the other side of the coin: **No reporter
or editor can cover a story he or she doesn’t
know about.”

It’s not too early to set up an appoint-
ment with your local news reporters or
editors. Make vour arrangements now.
This 15 the first major national story about
Amateur Radic that doesn’t involve a

*QSCAR Program Manager, ARRL

“*Public Information Coordinator, ARRL

***oio NBC News, 3000 West Alameda Ave,,
Burbank, CA 91523
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Dr. Owen Garriott, W5SLFL (left), and Bernie
Glassmeyer, WOKDR, discuss some antenna-
mounting possibilities inside the Space
Shuttle Trainer at the Johnson Space Center
in Houston. (NASA photo)

catastrophic event. Let’s make the most of
a perfect opporfunity to promote the
Amateur Radio Service,

Begin by making a survey of your local
media; in addition to the obvious daily
newspapers, radio stations and 'T'V stations,
remember the not-too-obvicus things such
as company newsletters, cable-TV stations
and weekly *‘shoppers.”” Send the ARRL
Public Information Coordinator (ARRL
Haq.} a list of the reporters/editors you will
be in contact with, including the type of an
organization they represent. We’ll send you
a Press Information Kit explaining what the
Garriott mission and Amateur Radio are
all about. You can pass these kits on to
these reporters and editors when you con-
tact them. (This should be done at least
several weeks before the launch.)

The next thing is to think about your sta-
tion, the image it presents to the
“‘uninitiated”’ public and what you can do
to make the most favorable impression on
visitors. First of all, it just makes good
sense to tape-record everything on a mis-
sion like this. You should experiment now
to determine the best method of hard-
wiring the recorder into your station.
(There are too many variables to give you
a “universal” interface, but start with some
1-k{) isolation resistors.)

The next thing to consider is what your
station is going to look like to the outsider

~— particularly one with a camera. Ask
unlicensed members of your family how it
looks to them. If vou have an instant
camera, take a few photos and go over the
prints carefully. (You don’t have to dispose
of the box of surplus RTTY gears vou
bought at the hamfest; honest. Just hide
them.) Dispose of cluiter until your station
conveys an image of “‘professionalism.”

Suppose you are trying to work the Shut-
tle and a reporter asks you a question; what
would you do? The best bet is to team up
with at [east two other hams. Two can keep
track of the station equipment and opera-
tions, watch the clock and, generally,
double-check each other. The third should
act as spokesman for the team, The spokes-
man should be completely familiar with the
station and its operation, because he or she
will need to answer questions about what
is going on. (You’ll also need a second set
of handouts for the reporters who cover the
story. ARRL Hq. will provide these to the
people who make the advance contacts we
suggested.)

This is a once-in-a-lifetime opportunity
for the local ham to be a part of a national
story —- and it’s a story that doesn’t involve
pain and suffering. Make vour prepara-
tions early, Do it now!

Preparing for WSLFL's Flight

How can vou have the best chance to
work W5LFL aboard the Orbiter? Com-
pleting a two-way contact is going to take
some advance preparation -— and some
Inck!

Starting on day three of the nine-day
mission, Dr. Garriott will provide about
one or two hours advance notice of his in-
tention to operate the Amateur Radio
transceiver, He will announce this to Mis-
sion Control on the Orbiter’s normai air-
to-ground frequency. The announcements
will then be disseminated through AMSAT
nets, WIAW bulleting and a special <“900"’
telephone number that will be announced
before launch.

Operation will be limited to a maximum
of about one hour per day, when no other
flight activities (or sleep periods) are



Table 1
STS-9 Operating Frequencies

Space to Earth: 145.510 to 145.770 MHz

Earth to Space; 144.910 to 145.470 MHz
(20-kHz steps)

All operations will be F3.

This range of fraquencies will allow operation from

most parts of the world. Although soms fraquancies

fall on some repeater inputs and outputs, oparation
thraugh repeaters is not plannad.

scheduled. Orbit numbers and ground
tracks for potential Amateur Radio opera-
tions are being prepared and will be iden-
tified prior to flight.

As the Orbiter approaches the portion of
the ground track where Amateur Radio
operations are planned, Owen will call and
listen on alternate minutes. He will transmit
continuously for one minute, beginning on
the even minutes, and will receive con-
tinuously for one minute, beginning on the
odd minutes. Be sure to synchronize your
station clock to WWYV, plus or minus two
seconds.

The transceiver will have the capacity to
transmit and receive on channels 20-kHz
apart within the planned operating range
shown in Table 1. Discrete downlink (space
to earth} frequencies and uplink (earth to
space) freguencies will be announced
before the flight.

During a typical even-minute transmis-
sion period, Dr. Garriott will identify a
geographical area or call district that he will
listen for. He will also announce the fre-
quency range and, as time permits, describe
crew activity or views of the earth.

During the odd-minute receive period,
1. Garriott will scan the announced uplink
frequencies for call signs from the desig-
nated area only. To establish contact, you
will send vour full cqlf sign only, repeating
it several times during the scanning period.

During the next transmission period, on
the even minute, Dr. Garriott will
acknowledge all call signs he has heard
during the scan period. No other report will
be needed; call-sign identification con-
stitutes a two-way contact. This procedure
will give more operators a chance to make
4 contact. If time permits, some stations
may be called on for short transmissions
to fill the time period.

How to Track the Orbiter

Maximum communication time as the
Shuttle passes directly over your QTH is
eight minutes. Accurate timing is essential,
sa calibrate your clock to the most accurate
time standard available to within two
seconds. Orbital information will be up-
dated daily on the “*90¢°° number, on
AMSAT nets and on WI1AW buliletins.

"Tracking with the OSCARLOCATOR is
possible, but vou will need to make a sim-
ple modification: You can modify your ex-
isting OSCAR 7 or QOSCAR 8 overlay by
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Fig. 1 — Dimensions and connections for the
turnstile antenna. The phasing line is 13.3
inches of RG-5WU coax. A similar length of
RG-58/t) cable Is used as a matching section
hatween the turnstile and the feed line.

tracing the full-size ground track and range
circle shown on page 79. Use a permanent-
ink fine-point pen, like the Pilot SC-UF,
to trace your curve, and you're all set.
Those who have computer tracking pro-
zrams wiil also be able to track the Orbiter.
The elements needed for most programs are
shown in Table 2. If vou have a computer
or programmable calculator and need a
program, write to AMSAT Software Ex-
change, Box 27, Washington, DC 20044,

Equipment You'll Need

Making a 2-meter contact will not re-
quire an elaborate station setup. Actually,
it will take fess than is required for normal
OSCAR-type contacts, AMSAT and
ARRL recommend around 40 W of out-
put power to a turnstile antenna (see Fig.
2} to have the best chance of being heard.
Construction details are available in recent
editions of The Radio Amateur’s Hand-
book and The ARRL Antenna Book, Most
2-meter nbfm eqguipment will be able to
make the earth-to-space connection, Dr.
Garriott will be running only 5 W to a loop
antenna, and it will be interesting to see
how little power it takes to make a contagt.

Table 2
STS-9 Orbital Parameters

jiod: inutes
iﬁ?&%&?‘ig'?:tutical miles {250 km)
Inclination (angle measured north from
1n§gﬂ?\?'(3§uator degress that the earth
turns during one complete gpacacraft orbit):
22°*
This data, with an equatar<rossing time and coor-

deqreas, west longltude) after launch, will
Hipl}:tgel S\‘E 1o ?rlost computer or calculator programs.

Operating procedure and timing will be key
factors in getting vour call sign in the
WSLFL log.

Since the planned operation calls for
separate listen and transmit periods, you
won’t need special split-frequency capabili-
ty. Having the exact frequencies of opera-
tion, you can simply monitor the space-to-
earth frequencies during the even minutes
and switch to the earth-to-space frequen-
¢y of your choice for your transmission.

Do not try to track the Shuttle with
azimuth and elevation control unless you
have precision, computerized equipment;
with only a few minutes of access time,
vou'll find it almost impossible, especially
if your antennas have a narrow beamwidth.
If you use a gain antenna, we recommend
the oid, reliable **Arm-strong Rotator’
method — holding the antenna and aiming
it by hand for best reception.

QSL Cards for All

Specially designed QSL cards will be
available to everyone who sends a recep-
tion report of the Amateur Radio opera-
tion from Space Shuttle Cofumbia. Pass the
word to your nonamateur friends so they
can monitor on scanners, or let them lsten
in on your receiver so they can qualify for
the special QSL. Send all reception and
confirmed contact veports to ARRL,
STS-9, 225 Main St., Newington, CT 06111
USA,

Operation Protocol

The first attempt to communicate with
the Space Shuttle will present a challenge
to most Amateur Radio operators. Beyond
the achievement of being in the right place
at the right time is another challenge: public
relations. The public at large may have a
little trouble relating to a cold piece of elec-
tronics hardware orbiting the carth, but
they can relate to a human aboard the
Space Shuitle. What we do and how we
conduct our operations can bring more
prestige to Amateur Radio and promote in-
ternational goodwill.

If we can keep this historic event simple
and remember our rules of diplomatic eti-
quette, we will have a better chance of gain-
ing future Space Shuttle Amateur Radio
opportunities. Join in the fun of this
operating ““Event of the Decade.” BE¥]
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Birth of an Era
— AMSAT-OSCAR 10

By Steve Place,” WB1EYI

Since the launch of OSCAR 1t in
December 1961, the Amateur Radio
satellite community has chased an elusive
dream: reliable, predictable, long-distance
and long-duration radio communication at
vhi and higher frequencies. From the
garage and basement workshops of the '60s
to the sophisticated labs and cooperative
international projects of the late *70s and
"80s, each successive OSCAR has brought
us one step closer to realizing that dream.
And now, with the recent successful launch
of AMSAT-OSCAR 10 on June 16, the
Amateur Radio Service has entered that
new era of communication — yesterday’s
dream has become today’s reality.

Launch Day

T minus 20 seconds. . .

9. .8..7...6...5...4...3...2...1...

Ignition confirmed.

Liftoff confirmed.

Liftoff time is 11 hours, 39 minutes,
30.36 seconds. . .

Everything is nominal.

The ensuing 13 minutes seemed an eter-
nity to the thousands of hams worldwide
who breathlessly monitored live coverage
of the launch on AMSAT's hit ALINS
{Amateur Launch information Network
Service) net, With excited anticipation and
an unavoidable sense of apprehension, they
bung on every word. It had been a scant
three years since Phase 1IIA, AMSAT-
OSCAR 10's sister spacecraft, had tumbled
into the Atlantic Ocean only four minutes
downrange of the French Guiana launch
site.

We have first stage burnout.

Second stage ignition confirmed. . .

... Separation. ..

... Third stage is burning.

Bolstered by the knowledge that
AMSAT (Radio Amateur Satellite Cor-
poration} had again performed its engineer-
ing magic, producing the most complex yet
heaithiest spacecraft to date, and by the
faith that the Furopean Space Agency
{ESA) Ariane L6 mission simply hkaed to
succeed, listeners intently weighed each live
report as the launch sequence continued
toward orbital insertion.

*Manager, Club and Training Department
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Soon to be available for use by amateurs around the world, AMSAT-OSCAR 10 has ushered in a
new era for Amateur Radio spacecraft that will see communication via amateur satellite become
almost routine. Its ultimate capabilities have probably not even been thought of yet. (drawing

courtesy AMSATIDL)

... Qkay. . . third stage shutdown.

The ECS-1 spacecraft is separated from
the Svida.

Phase 1B separation should occur in
about one minute. ..

Al right? Amareur Radio has a new
satellite! AMSAT-QOSCAR 10 was born at
[2:16:53 UITC on this, the 16th of June
1983, A letter-perfect launch. Congratula-
tions to all!

The culmination of more than two
decades of volunteer effort and interna-
tional cooperation, the successful launch of
AMSAT-OSCAR 10 is a tribute to the
spirit and dedication of AMSAT and to all
who were spurred on by the loss of Phase
{IIA in May 1980, So, June 16 is a doubly
proud day for Amateur Radio.

Separation and insertion into the transfer
{temporary) orbit was only the beginning,
however. How would the -electronics
aboard the satellite perform? Would
AMSAT be able to fire the on-board kick

motor on schedule to lift OSCAR 10 to its
final orbit? How much power would it take
to work through the transponders — would
the prelaunch calculations prove accurate?
How strong would the signals emanating
from the beacons be with either the om-
nidirectional or gain antennas switched in
-— at the 35,800-km apogee or the 200-km
transfer-orbit perigee?

Hundreds of hams continued the
worldwide vigil well bevond the first few
tinutes of excitement. As OSCAR 10
swung past perigee and began the gradual
climb to apogee on its 10 1/2-hour first or-
bit, amateurs in North America tensely
awaited the first acquisition of signals by
fellow hams on the other side of the earth.

Shortly after 14:44 UTC, word was
relayed: Z1L1AOX had heard the first beeps
from the newborn satellite. AMSAT-
OSCAR 10 was alive!

‘Within seconds, other stations reported
acquisition: JHAPBQ, JASXPN, JA7IE,
JR4BRS, JRISWB and JASDXB. As the



satellite rose higher and higher along its or-
bit toward apogee, illuminating yet greater
portions of the earth with its beacon signal,
more and more stations celebrated their
first receptions. By this time, prelaunch an-
ticipation and apprehension had swung full
cycle to 2 feeling of unmitigated joy.

Transfer Orbit Anomaly

Throughout the day and into the evening
{evening in the United States and Canada,
that is), telemetry reporis poured in to the
AMSAT engineers for analysis, it was then
that the first inklings of an anomaly ap-
peared: The sun angle channel was not
reading the desired value, solar array cur-
rent was low, the spacecraft temperature
was not stabilizing at the expected value
and OSCAR 10 was running “‘cold.”” In-
formation from a variety of sources, in-
cluding government agency tracking
facilities, indicated that the transfer orbit
was well within the expected tolerances.
What was wrong?

Comparing data and analyzing all the
possibilities, AMSAT experts determined
that, though the orbit was a good one,
OSCAR 10 had achieved an “‘undesirable,
disadvantageous’ attitude (or orientation)
toward the sun. Immediately, the question
arose: “*How serious is the problem?”’
Analyses over the next few days and ex-
ceflent communication over the daily
AMSAT nets were to teach the interested
laymen among us a good deal about orbital
mechanics and OSCAR 10’s capabilities.

What is the problem?

The spacecraft, spinning about its *‘Z-
axis”’ for stabilization (the Z-axis is the one
through the center of the spacecraft that
is perpendicular both to the *‘bottom*
Ikick-motor] surface and “‘top™ [antenna)
surface and paralled to the solar-panel sur-
faces), was oriented at about 70° to the sun.
ldeally, the solar panels would face the sun
directly.

What caused the problemn?

Within the first week after launch,
AMSAT had not determined the cause and
had not yet received separation-attitude
data from the European Space Agency.

How does this explain the telemetry values?

The sun angle i5 2 measure of orienta-
tion toward the sun, with +90° repre-
senting the ““top” antenna surface facing
the sun directly and —90° representing the
“bottom’* kick-motor-bell face pointing
directly toward the sun. Consequently, a
0° reading would indicate that the solar
panels were facing the sun continuously as
they spun about the Z-axis.

At a +70° sun angle, the “top®” face is
tilted toward the sun and the solar panels
are tilted at an angle away from the sun.
The sun sensor, a tiny device mounted on
the end surface of one of the three
spacecraft arms, has a range of +45°to

—45° An angle of 70¢ is beyond its
operating limits; hence the meaningless
data.

As the sun strikes the solar panels at an
unfavorable angle, the generated current is
lower than desired. As the top is being il-
luminated more than planned, it is running
considerably hotter than the bottom sur-
face, causing the observed temperature gra-
dient between the two. This also explains
the colder-than-expected internal operating
temperatures; thermal design is an exacting
science, and OSCAR 10 was designed to
operate in a different orientation to the sun.

What about the initial kick-motor firing?

AMSAT had intended to fire the kick
motor at the fourth apogee; they have
decided to delay the firing until about or-
bit number 50. [Editor’s Note: OSCAR
10's transfer orbit period is about 625
minutes, meaning that it orbits the earth
about 2.3 times each day; the 50th orbit will
have occurred about 21.7 days after launch,
or in the early (UTC) moming of July 8.]

Is the low perigee af the transfer orbit safe?

At a perigee of about 200 km, the at-
mosphere exerts significant drag on the
spacecraft; OSCAR 10 cannot be left in this
orbit indefinitely. Serious orbital decay will
not occur for roughly two months,
however, giving AMSAT plenty of time to
rectify the situation.

What's the fix?

To fix the problem, AMSAT must, of
course, reorient the spacecraft before firing
the kickmotor. By design, OSCAR 10 is
equipped for such maneuvers, It contains
a set of ‘*magnetorquers,”” or torquing
coils, that can be pulsed under computer
control. The resulting calculated magnetic
field acts against the earth’s magnetic field,
causing the desired torque and resultant
reorientation.

Fortunately, the sun angle has been
observed to be changing in a favorable
direction with time, AMSAT experts have
postulated that a combination of seasonal
movements of the earth (and consequent-
ly the orbital plane) about the sun, at-
mospheric drag on the kick-motor bell near
perigee and magnetic torque from eddy
currents induced as the spacecraft frame
passes through the earth’s magnetic field
are causing the observed 3° to 4 © per day
favorable movement, At the time this was
being written, AMSAT had chosen to
““wait it out.”

What Lies Ahead?

Sometime near the 50th orbit as now
planned, the on-board kick motor will be
fired for about a 40-second burn, lifting the
inclination angle from its initial 8.6° to
about I1°, and lifting the initial 200-km
perigee to its final, safe 1000-km height.
Following a period of critical ranging tests,
and spacecraft stabilization and reorienta-

tion as necessary, the final kick-motor
firing will take place; it will burn until all
of the onboard propellants have been ex-
hausted. This final firing should lift the in-
clination to about 57 ° without affecting the
perigee height appreciably, Then, follow-
ing another period of testing, the
transponders will be turned on and a
regular schedule of activity will commence.?

ARRL extends its heartiest congratula-
tions to AMSAT and to all who have sup-
ported the OSCAR 10 efforts so en-
thusiastically. To single out any one per-
son for congratulations would be unfair to
the hundreds of volunteers whose
perseverance has brought us to this new era
of communications. To all of you, then,
our heartfelt thanks and respect for a job
well done!

Notes

To determine the current status of AMSAT-OSCAR
10, tune into WI1AW bulleting (see schedule elsewhere
in this issue) and monitor the AMSAT nets (3850
kHz, UTC Wednesdays: 0100 UTC, East Coast net;
0200 UTC, Mid States net: 0300 UTC, West
Cloast net).

*To learn how to operate through AMSAT-OQSCAR 10,
ses April and May 1983 ST and recent issues o
AMSAT’s publications Qrbi? and ASR.. - ]

Strays "

GEYTING YOUTH INVOLVED

[3 The Santa Cruz County (California)
ARC has a unique way of promoting
Amateur Radio among youth. Not only has
the club elected a teenager as club president
for 1983-84, they bave sponsored two
junior high school ARCs and have pro-
vided second-hand equipment for the
stations.

One of the schools, Del Mar Junior
High, has developed a curriculum involving
the use of Amateur Radio and computers.
In one social studies course, students get
credit for researching countries contacted
through Amateur Radio. There is a science
elective for 8th graders, too, in which the
Novice or Technician/General test is the
final exam. Students who pass their exams
are rewarded with sailing lessons and
cruises. Morse code is emphasized during
the cruises: All requests of any nature have
to be in code, a practice that quickly leads
to a high wpm rate!

Not every club has a sailing boat handy,
but what really counts is the initial spon-
sorship and then the giving of reaf respon-
sibility to kids. It works in Santa Cruz.
Why not have it work in your area? —
Mary Duffield, WA6KFA, Santa Cruz

August 1983 53



Maxim Memorial Award Will
Recognize Young Achievers

By David Sumner,* K1ZZ

H iram Percy Maxim, WIAW, the
founding President of the American Radio
Relay lLeague and the International
Amateur'Radio Union, passed away almost
a half-century ago, on February 17, 1936.
One year later, February 1937 OST made
note of three ways in which the man whose
genius had created the League was to be
honored and remembered. One, the Maxim
Memorial Relay, involved the sending, on
the first anmiversary of Mr. Maxim’s death,
of a commemorative message to all
amateurs by ARRL President Eugene C,
Woodruff, W8CMP, and acknowledging
radiograms from those who received the
rmemorial text, The second, the licensing of
the ARRL Headquarters station with the
in memoriam call sign W1AW, was at the
time an unprecedented FCC action. (The
construction and dedication of the building
that to this day houses W1AW was to occur
the following year, in 1938).

The third tribute to Mr. Maxim came
from his own children, Mrs, John G.
(Percy Maxim) Lee and Mr. Hiram
Hamilton Maxim. They created a Hiram
Percy Maxim Memorial Award, to be given
annually to the member of the League
under 21 vears of age who had made the
greatest contribution to Amateur Radio
during that year. Nominations were to be
made by ARRL Section Communications
Managers, and the award itself was $100
in cash and a miniature reproduction of the
dreaded Wouff Hong, the instrument of
imaginary torture made famous by Mr.
Maxim in his QST articles written under the
pseudonym, “*The Old Man.””

The first Hiram Percy Maxim Memorial
Award, for the year 1936, was given to a
19-year-old Arizona amateur with the call
sign W6KFC (Arizona then being in the
same district as California). August 1937
ST had this to say about the winner: **His
career demonstrates an intensive, aggressive
application to Amateur Radio, with a high
degree of useful accomplishment, especially
in communications and traffic-handling ac-
tivities. Combined with a splendid radio
record is one of courage and spirit in over-
coming heavy obstacies in life’s pathway.”

The WOKFC of 1936is Victor C, Clark,
now W4KFC, the incumbent President of
the American Radio Relay League. Can
there be any finer testimony to the concept

*General Manager, ARRL
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Neariy 50 years after his death, Hiram Percy
Maxim serves as a role model for the award,
about to be reinstituted, that bears his name.

Who Will Win the Maxim Memorial
Award?

The Hiram Paercy Maxim Memotrial Award will be
glven annually to the llcensed radio amateur
under the age of 21 whoga accomplishments and
contributions are of the most exemplary nature
within the framework of Amateur Radio activities,
including, but not limited to, the following:

1) particlpation or leadership In organizational
affairs at the local or national level;

2} technical achievement;

3} operating racord;

4} recruitment and tralning of new amateurs;

public relations activities.

Later this year, QST will announce the opening

ot neminations for calendar yaar 1983,

Contributors to the Endowment for
the Hiram Percy Maxim Memorial
Award

birg. John &, (Percy Maxim) Le¢ and Hiram
Hamilton Maxim

John Adal, W5RR

P. L. Anderson, Jr., N4AE

Victor C. and Haster Glark, WiKFCAVA4PAE

Richard C. Fenwick, KBRR

Harold Fox, W3AA

Gordon $. Marshali, WERR

Hazard E. Reeves, K2GL,

Bobart Hamilton Rokinson, W42R

John H. Sanders, WB4ANX

Alborto Shalo, HKIDEU

Ethel Smith, kdLMB

Lealand W. Smith, WSKL

L. Phil Wicker, W4ACY

M%gl C. Young (in memaory of Leo C. Young, Sr.,

Richard (W3P, and Mary Young
Eugane M. Zirznlfnnsrman, V\%&ZZ
Foundation tor Amateur Radle
ARRL Foundation

of the Maxim Memorial Award than for its
initial recipient to assume the Presidency
of the League some 46 years later, after a
distinguished record of service to the

League in other volunteer roles? Vic notes,
*‘As a young amateur, I was inspired to
greater effort as a recipient of the award.
The $100 cash presentation was a godsend,
coming as it did in the midst of the Great
Depression; in my case, it enabled me to
finance the purchase of my first car, and
this, in turn, led to a valuable employment
opportunity.”

The award was given three more times
before the interruption in amateur activity
caused by World War II. For 1937 the
winner was Oscar L. Short, WIRSO (now
W4YD); for 1938, Owen J. Dowd, W2THB;
and for 1939, Dawkins Espy, W5S5CXF/6.
it was not revived at the conclusion of the
war.

Late last year, following the recom-
mendations of the ARRI Long-Range
Planning Committee as endorsed by the
Board of Directors, a campaign was in-
itiated to resurrect the Hiram Percy Maxim
Memorial Award. President Clark asked
Hazard E. (Buz) Reeves, K2GL, to
spearhead the effort to raise an endowment
for the award, to ensure that it would be
given in perpetuity. A number of leading
amateurs and organizations were invited to
contribute $1000 to the establishment of
this endowment. As of this writing, the
original goal has been passed, with almost
$20,000 having been raised. The objective
in creating the endowment is to cover the
annual expenses of the award from interest
carned, without reducing the principal. The
new award is envisioned as a suitably
engraved plaque or trophy, the sum of
$1000 in cash, and travel and accormmoda-
tions expenses to enable the winner to at-
tend an ARRL convention at which an ap-
propriate formal presentation can be made.

Nominations based upon achievement
during 1983 will be solicited later this vear,
with a deadline for submission of March
1, 1984, A committee of five distinguished
amateurs will review the nominations and
select the winner.

The Hiram Percy Maxim Memorial
Award should provide encouragement, and
a tangible reward, for ouistanding young
amateurs. It will also provide an opportuni-
ty for Amateur Radio, and its many
benefits for young people, to be brought
to the attention of the public in a Favorable
light.

When the first of the new awards is
presented, some time in 1984, we think ‘The
Old Man will be proud. [T ]



Low SWR, Q5 and Addicted

to RF

By Peter Costa,™ WA1IVVF

H ello, my name is Peter and I'm a ham-

aholic. I'm addicted to rf. I monitor all the
bands from 60-cycle hum to gigahertz, and
’m consumed with ham radio even when
F’'m not on the air. After years of dial spin-
ning, brass pounding, keyvboard pecking
and headphone wearing alone in my ham
shack, I have decided to come out of the
closet. So, I'm announcing that I'm
powerless over ham radio and am turning
to others for help.

Aged hams say there is no cure. Even
power failures cannot deter the true ham
addict from his rf fix. Thanks to the inven-
tion of rechargeable NiCd batteries, hams
can go on the air during disasters like hur-
ricanes, tornadoes, floods — or visits from
their mothers-in-law.

Psychiatrists, mental health experts and
sociologists cite the transistor as the inven-
tion that drove more social hams (T just
ham on Fridays and maybe have a QSO or
two at lunch’) over the line into ham-
aholism. As transceivers got smaller, ham
addiction grew larger. During the late
1960s, hand-held 2.-meter equipment
allowed hams the opportunity to indulge
in their addiction virtually everywhere.
Hand-held transceivers were used in cars,
on bicycles, in boats, while walking, at par-
ties, in the stacks at libraries, in elevators,
in barbershop chairs, in shoe stores and —
unforgivably — in matrimonial beds.

My wife talked to close friends about her
concern that her husband was becoming a
Dr. Frankenstein who had strange black
boxes in a little room and made strange
squealing noises with them. I told her it was
sideband. RTTY tomes she never could
understand,

I started to neglect my weekend yard
chores. T prayed for rain. Let it rain and
I would be able to say 1 couldn’t work out-
side on the house or the lawn, or go for a
pienic or make the long drive to my
mother-in-law’s.

If it rained biblical amounts and there
was even the slightest street flooding, I had
a bona fide reason to go on the air: I was

*830 Prospect Dr., Stratford, CT 06497

an important link in our local emergency
communications network. More often than
not, however, during the heavy rains the
“network” {my local buddies} and I would
talk about how the rain was creating in-
tolerably high SWR readings and causing
antenna loading problems. But it was the
spirit of the thing that mattered. We were
ready to help if needed.

Even when my wife succeeded in luring
me away from the shack by promising me
that the new movie we were going to see
had a lot of police using hand-held radios
and mobile computers, 1 found myself con-
sumed with uncontroliable rf thoughts. On
the way to the theater, 1 would compulsive-
ly look at rooftops, scanning the horizon
for beams or ground planes or 2-meter J-
poles. When there were no antennas to see,
Ilooked at transformers on telephone poles
and tried to guess which side was the
primary and which was the secondary.

One particularly embarrassing moment
happened when I failed to come to a com-
plete stop at a stop sign and was pulled over
by a policeman, While he was writing out
the ticket, I got into a discussion about the
little hand-held radio he was wearing on his
belt. After a few minutes, [ showed him
how to tweak the crystals so0 he could be
right on frequency. “*So that’s why they
don’t hear me so well when I’'m on foot
patrol,” he said. Well, what should have
been a short time to write a ticket grew into
a long and happy roadside chat while my

wife got as red as the plate in the final of
an a-m transmitter.

But that’s all in the past now. My wife
and I are in couples therapy, and we
already have spent eight $75 sessions ad-
dressing the problem. I think I may be on
the road to recovery.

Sometimes, however, I’'m not so sure.
You see, my therapist is an avid gun col-
lector who talks to me about the milling of
rifle barrels and the beauty of an old six-
shot revolver, even though the firing pin
is missing. [ commiserated with him, and
told him I knew where he could get a new
pin mechanism. All I would have to do is
mention it on the local net and I was sure
some ham/gun collector out there would
help him.

“*That would be great,”’ he said.

*“1 coudd do it now, if you’ll give me a
minute to get my 2-meter hand-held from
the car,”” 1 said. **I’ll call a friend of mine
and he can put it on the net right now.”

“*Terrific,” he said. *‘It’s an 1879
Colt ....”

My wife told me later that she had left,
quietly, after Dr. Hornsby and I had been
in animated conversation for about a half
an hour. We didn’t realize she was gone
until after I had enrolled him in our club’s
next Novice class,

The last time | saw my wife, she was
muttering something about a new “‘miracle
drug.”” If one comes around, I'm afraid
they’ll have to give me a dose normally
reserved for a platoon of Marines.

Am | still addicted? Let me tell you

about this nifty ac hum on my neighbor's
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rlappenings

Gonducted By Carol L. Smith,* AJ2I

e Official Government Recognition of Amateur Radio
o RACES Spectrum Expansion Proposed
e Good-bye Logging Requirements

ARRL, NCS Sign Memorandum of Understanding

Amateur Ragdio attained a new level of official
governmental recognjtion on June 2. On that
date the League and the National Communica-
tions System (NCS) signed a2 Memorandum of
Understanding, which is intended to *‘enhance
the nationwide posture of telecommunications
readiness for any conceivable national emergen-
¢y.”* The Memorandum is a direct result of suc-
cessful amateur simulated emergency tests that
convinced the NCS that hams are a **valuable
national resource whose capabilities should be
utilized, further developed and exercised to im-
prove our national security.’

The NCS is a confederation of government
agencies established to ensure that federal
telecommunications needs can be met in times
of national emergencies or disasters, and in
everyday situations. The NCS recognizes that the
“ARRL is the principal organization serving
more than 400,000 U.S. radio amateurs and,
because of its organized emergency communica-
tions, training and resources, can be of valuable
assistance in providing critical communications
and restoration of government circuits during
emergencies and disasters when normal lines of
communication are disrupted.’”

The ARRL and the NCS have specifically
agreed to
* encourage ongoing liaison with each other;
¢ participate in cooperative pre-emergency plan-
ning, cxercise and training programs at the
federal, regional and national levels;

* cooperate in times of disaster or emergency to
meet the neads of the government, and of the
agencies and organizations attempting to restore
communications;

¢ make their facilities, resources and capabilities
accessible to each other.

No seoner was the ink dry on the Memoran-
dum when a test of Amateur Radio hf bands as
a4 means of helping the main public telephone
networks to restore long distance communica-
tions was held in parts of the East. Results were
successful -~ amateurs® ability to restore com-
munications was adequately demonstrated.

MOST LOGGING ELIMINATED

On June ¥, logging requirements for the Amateur
Radio Service were virtually eliminated, The
Report and Order in PR Docket 82-726 did,
however, retain certain fechnical and documen-
tary mandates for stations in repeater, remote
control and auxiliary operation. (See December

*Membership Services Assistant
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ARRL President Vic Clark, W4KFC (left), and NCS Deputy Manager John Grimes signed a
Memorandum of Understanding on June 2 in Washington. This document further enhances
federal recognition of Amateur Radie's capability to provide emergency communications.

1982 QST, p. 69, and March 1983 ST, pp.
58-59, for background information.)

The FCC concluded in the Report and Order
that most station log requirements were no lopger
useful or necessary, **Various aspects of routine
station operation were intended to provide the
Commission with a means to verify when a sta-
tion was in operation and whether communica-
tions from the station were of a permissible
nature,’” it said. ‘“We [the FCC] have rarely used
information from the log, preferring to rely in-
stead on monitoring data we have collected.””

Changes in this Report and Order include:
* most amateur stations will no longer need to
maintain logs. For example, tape recording of
third-party transmissions on repeaters is no
longer necessary. In fact, third-party-traffic
record-keeping functions are no longer mandated
for U.S. amateurs.

« records that must still be maintained may be
kept in any form that can be made readily
available to the Commission;

® stations in repeater, auxiliary and remote-

control operation must still maintain certain
technical and functional records;

* FCC Engineers-in-Charge now have the power
to require individual licensees to maintain sta-
tion logs on a case-by-case basis;

* the licensee of a station is assumed to be the
control operator uiless documentation exists to
the contrary.

Though the majority of commenters favored
the Commission’s proposal to eliminate logging
(many purported that repeater iogging, especially
of third-party traffic, was a burden), others
pointed out the advantages of keeping a station
log. The Commission noted, however, that
licensees are always free to keep records of
whatever information they find of value. Station
fogs will, of course, continue to be important as
a station record, aiding in research and develop-
went, and resolving RFI/TVI complaints. The
FCC is also relying heavily on amateur self-
regulation to eliminate nmintentional violations
of international treaty requirements (especially
third-party-traffic regulations),



Exact changes in Part 97 of the Rules include:

§98.79, Control operator requirements.
(11} Every amateur radio station, when in operation,
shall have a control operator, The control operator
shall be present at a control point of the station,
except when the station is operated under automatic
cantrol. (Automatic control is only permitted where
specifically authorized by the rules of this part.)
The control operator may be the station licensee,
if a licensed amateur radio operator, or may be
another amateur radio operator with the required
class of license and designated by the station
licensee. The control operator shall also be respon-
sible, together with the station licensee, for the
proper operation of the station. (For purposes of
enforcement of the rules of this part, the FCC will
presume that the station licensee is, at all times, the
control operator of the station, unless documen-
tation exists to the contrary.)
$97.85 Repeater operation,
() Hach station in repeater operation transmitting
with an effective radiated power greater than 100
watts on frequencies between 29.5 and 420 MHz,
or 400 watts on frequencies between 420 and 1215
MHz, shall have the following information in-
¢luded in the station records during any period of
operation:
(1) The location of the station transmitting anten-
na marked upon a topographic map having con-
tour intervals and having a scale of 1;250,000 (in-
dexes and ordering information for suitable maps
are available from the U.5, Geological Survey,
Washington, DC 20242, or from the Federal
Center, Denver, CO 80235]);
(2) The transmitting antenna height above average
terrain {see Appendix 5);
(3) The effective radiated power in the horizontal
plane for the main lobe of antenna pattern,
calculated for the maximhm transmitter ourput
power which occurs during operation;
{4) The maximum output power which occurs
during operations;
(5) The loss in the transmission line between the
transmitter and the antenna (including devices such
as duplexers, cavities or circulatars), expressed in
decibels; and
(6) The relative gain in the horizontal plane of the
transmitting antenna.
3. In Section 97.88, paragraph (a) is revised,
paragraphs (aW 1} and (a)(2) are removed, and new
paragraphs (f) and (g) are added to read as follows:
§97.88 Operation of a station by remote control,
{2) A photocopy of the license for the remotely con-
trolted station shall be posted in a conspicuous
place at the station location.
{I) The station records shall include during any
period of operation:
{1) The names, addresses and call signs of all per-
sons authorized by the station Heensee to be con-
trol operators; and
(2) A functional block diagram of the control link
and a technical explanation sufficient to describe
its operation.
(g) Each remotely controlled station shall be pro-
tected against unauthorized station operation,
whether caused by activation of the controf kink,
or otherwise.
§97.90 System network diagram required.
When a station has one or more associated stations,
that is, stations in repeater or auxiliary operation,
a system network diagram (see §97.3(v)) shall be
included in the station records during any period
of operation.
5, Section 97.92 is added to read as follows:
497.92 Record of operations.
When deemed necessary by the Engineer-in-Charge
(EIC) of & Commission field factlity to assiure com-
pliance with the rules of this part, a station licensee
shall maintain a record of station operations con-
taining such items of information as the EIC may
require under Section (.314(x).

ROUTINE RULES CHANGES BRING
IMPORTANT SURPRISES

In an Order in which **due to the nature of these
amendments, the notice and public procedure re-
guirements of the Administrative Procedure Act
may be dispensed with,”* the Commission made
several changes of vital importance to digital
operators. It also amended, deleted and codified
certain rules and-restrictions, effective June 15,
of the Communications Act of 1934, (See League
Lines, July 1983 QS7T.(

Among the noncontroversial points in this

Are You a Lawyer? Amateur Radio
Wants You!

Your legal experlise is needed in the
Amateur Radio community to help build
and maintain the [egal foundations for our
hobby. The League is initiating a Volunteer
Counsel Program, designed 1o help stem
the tide of overly restrictive regulations on
Amateur Radio. You can help, It you have
an interest in this exciting area of com-
munications law, are a reputable member
of the bar of at least one state and are a
League member, please contact us. As a
Volunteer Gounsel, you will be kept well
informed about areas of taw affecting
Amateur Radio. For turther information,
write the ARAL Volunteer Counsel Pro-
gram, 225 Main St., Newington, CT 06111,

Order are:

* deletion of the requirement that prohibits the
renewal of Interim Amatewr Permits;

* allowing amateur operator license renewal ap-
plicants to submit a photocopy instead of their
original license;

s codifying the existing requirement that the
Commission have the “‘authority to inspect alt
radio installations . . ..which are subject to the
provisions of any Act, treaty or convention.”

Technical changes include;

* station-identification changes would no longer
require amateurs using radioteleprinter codes or
fast-scan TV to identify in Morse code or plain-
language voice. If using Baudot, ASCII or
AMTOR, stations may identify using the par-
ticular digital code being used for communica-
tion. 1f using other digital codes above 50 MHz,
stations may identify using Baudot, ASCII or
AMTOR. Fast-sean TV transmission may ba
identified using the 11.8. 525 scan-line standard
described in Part 73 of the Rules.

s for F1 or A2J emissions used in automatical-
ly controlled beacon operation in 28.20-28.30,
30.06-50.08, 144.05-144.06, 220.05-220.06,
222,05-222.06 and 432.07-432.08 MMz bands,
the radio or audio frequency shift shall not ex-
ceed 1000 Hz;

* for A2, F1 or F2 emission used below 50 MHz,
the radio or audio frequency shift shall not ex-
ceed 1000 Hz. When these emissions are used on
frequencies above 50 MHz, the frequency shift,
in hertz, shall not exceed the sending speed, in
baud, of the transmission or 1000 Hz, whichever
is greater.

The ¢w or plain-language voice i-d requiremnent
will still apply to facsimile and sstv transmissions.
Amateurs will have the option to continue using
cw or voice i-d as at present for radioteleprinter
or fast-scan TV.

Specific changes in Part 97.84 are:
(2) The identification reguired by this section shall
be given on each frequency being utilized for
transimission and shail be made in one of the
following imanners:

(1} By teiegraphy using the international Morse

code (if this identification is made by an automatic
device used only for identification, the code speed
shall not exceed 20 words per minute);

{2} By telephony nsing the English language (the
Commission encourages the use of a nationally or
internationaily recognized standard phoenetic
alphabet as an aid for correct telephone
identification);

(3) By telegraphy using any code authorized by

§97.69(b), when the particular code is used for

transmission of all or part of the cummunication

or ?vhen the communicatjon is transmitted in any
digital code on frequencies above 50 MHz; or

(4) By video using readily legible chacacters when

A5 emissions are used, the monochrome portions

of which conform, at a minimum, to the

monochrome transmission standards of

§73.682(a)(6) throupgh §73.682(a}13), inclusive

(with the exception of &73.682(ai9)iii) and

§73.682(a)INivI).

This document was an Order, so there were
no comment or reply comment periods. Effec-
tive date for the changes was June 15.

SECOND NOTICE — ARRL
ELECTIONS

Attention all ARRL members! Nominations are
now open for candidates for ARRL director and
vice director in each of the following divisions:
Atlantic, Canadian, Dakota, Delta, Great Lakes,
Midwest, Pacific and Southeastern.

The ARRL Board of Directors is the govern-
ing body of the nonprofit, educational and scien-
tific corporation chartered under the laws of
Connecticut as the American Radio Relay
League. The Board of Directors is ultimately
responsible for all League matters, including
deciding ARRL priorities and services that will
be made available to the membership. There are
16 directors, who are elected by the membership
on a geographical basis. Half of the directors
stand for election in even-numbered years, half
in the odd. At the same time directors are elected,
vice directors are also chosen, who can fill in
when directors are unable to serve. For this
reason, candidates for vice director must meet
the same requirements as the candidates for
director.

For a candidate ta be eligible for the office
of director or vice director, he or she must sub-
mit a nominating petition bearing the signatures
of 10 {or more) full members of a division
naming him or her as a candidate for director
or vice director. The petition must be received
by League Headquarters no later than noon on
August 20, 1983. Each candidate must also pro-
vide information (on 2 form provided by Hq.)
that will allow the Executive Committee of the
Board of Directors to determine the eligibility
of the candidate in accordance with the provi-
sion of the ARRL Articles of Association and
By-Laws, and a statement of not more than 300
words setting forth the candidate's qualifica-
tions, which will be included with the ballot
mailed to members. The candidate’s 300-word
statement will be reprinted without content
editing; if the statement as submitted exceeds 300
words, the first 300 words will be used. The state-
ment rust not contain any derogatory reference
to any person or entity. The candidate must also
submit an accompanying signed statement cer-
tifving that the information is true to the best
of the candidate’s knowledge and belief, Any
willful violation of the staternent will be grounds
for disqualification by the Executive Committee.

The nominee must reside in the ARRL divi-
sion he or she seeks to represent. He or she must
also be the holder of at least a General class
amateur license, or a Canadian Advanced
Amateur Certificate, must be at least 21 years
of age, and must have been licensed and a Full
member of the League for a continuous term of
at least four vears at the time of the election. No
person is eligible whose business connections are
of such nature that he or she could gain finan-
cially through the shaping of the affairs of the
l.eague by the Board, or by the improper ex-
ploitation of his or her office for the furtherance
of his or her own aims or those of his or her
employer. The primary test of eligibility is the
candidate’s freedom from commercial or govern-
mental connections of such nature that his or her
influence in the affairs of the League could be
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used for his or her private benefit, The idea
behind these rules is to ensure that candidates
(1) possess a lasting interest in Amateur Radio
and the League (2) have the legal capacity to
make decisions for the ARRL, and (3) are free
from conflicts of interest.

The following form for nomination is sug-
gested; it may be copied onto any paper, or &
blank following this form may be obtained from
Headquarters on request:

Executive Committee
The American Radio Relay League
MNewington, CT 06111

We, the undersigned Full Members of the
ARRL residing in the...Division, hereby
nominate. . .of....as a candidate for director;
and we also nominate . . . of . . . as a candidate
for vice director from this division for the
1984-85 term.(Signature. .. Call.. . City. ..
ZIP...Date...)

Whenever there is more than one candidate
for either office, ballots will be sent to all Full
raembers of the League in that division who were
in good standing on September 10. The ballots
will be mailed no later than October 1 and, to
be valid, must be returned to Headquarters by
noon, November 21. A group of nominators can
name a candidate for director, for vice director,
or for both, but there are no **slates’ as such.
EBach candidate appears on the ballot in
alphabetical order.

All ARRL members who are licensed by the
FCC or DOC but temporarily residing outside
the 1.8, or Canada are eligible for Full member-
ship. These members overseas who arrange to
ba listed as Full members in an appropriate divi-
sion prior to September 10 will be able to vote
this year where elections are being held.

Bven within the U.S., Full members tem-
porarily residing outside the ARRL division they
constder home may now notify the Secretary of
the League prior to September 10, giving their
current QST address and the reason why another
division is being considered home. So if your
home division is the Atlantic, Canadian, Dakota,
Delta, (Great Lakes, Midwest, Pacific or
Southeastern, but vour QST goes elsewhere,
please iet the ARRL Secretary know, as soon as
possible but no later than September 10, so you
will receive a ballot for your home division.

If 2 person is nominated for both director and
vice director, the nomination for director will
stand and that for vice director will be void. A
person nominated for both offices does have the
option, however, of declining the higher nomina-
tion and running for vice director if he or she
wishes.

Since all of the powers of the director are
transferred to the vice director in the event of
the director’s death, resignation, removal out-
side the division or inability to serve, careful
selection of candidates for vice director is just
as important as for director.

These persons presently hold the offices of
director and vice director, respectively, in the
divisions conducting efections this year: Atlantic
- Hugh A, Turnbull, W3ABC, and George W,
Hippisley, K2KIR; Canadian — Thomas B. J.
Atkins, VE3CDM, and Harry Maclean,
VE3IGRO; Dakota — Tod Olson, K#TO, and
Howard Mark, W@OZC; Delta — Clyde O.
Hurlbert, WS5CH, and Edward W. Dunn,
WA4NZW; Great Lakes — Leonard M.
Nathanson, W8RC, and George 5. Wilson, III,
W40YI; Midwest — Paul Grauer, WAFIR, and
Claire Richard Dyas, W@ICP; Pacific — William
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I. Stevens, W6ZM, and Jettie B, Hill, W6RFF;
Southeastern — Frank M. Butler, Jr., W4RH,
and Evelyn Gauzens, WAWYR.

Petitions need 10 or more signatures of Full
members and are due at League Headquarters
by noon, August 20. If there is only one can-
didate for an office, he or she will be declared
elected by the Executive Committee; otherwise,
ballots will be mailed not later than Qctober 1
to Full members of record September 10. T'o be
valid, ballois must reach Headquarters before
noon, November 21. The new term will begin at
noon, January I, 19384,

Nominees or, indeed, any member, may ob-
tain a copy of the ARRL Articles of Agsocia-
tion and By-Laws, along with a pamphlet out-
lining the duties and responsibilities of elected
League officials. Interested persons should write
or call ARRL Headquarters, 225 Main St.,
Mewington, CT 06111, tel. 203-666-1541,

For the Board of Directors:

Juiy 1, 1983
David Surnner, KiZZ
Secretary

OBSCENITY IS FACTOR IN LICENSE
REVOCATION

Rafuse, ex-KA1AQ

James H. Rafuse Jr., of Scituate, Massachusetts,
ne longer is an Advanced class operator or
holder of station license KA1AQ, by an FCC
Order of Revocation and Affirmation, Rafuse’s
station and operator’s licenses were taken away
because of 1980-81 **willful and repeated viola-
tions of Amateur Ruies 97,119 (transmission of
communications containing obscene, indecent or
profane words, language or meaning) and 97.121
(transmission of false or deceptive com-
munications or signals).”

Rafuse admitted to using “*foul mouth” on
the air on certain occasions. He further admit-
ted saying “‘testing for the FCC,”” but claimed
he meant “frequency counter check.” For viola-
tions occurring on other dates, Rafuse claimed
innocence, saying that other stations had taped
his voice and used his call sign trying to discredit
him. He also alleged that he was being used as
a scapegoat by the government for the general
decline in Amateur Radio.

The Commission concluded that Rafuse’s
denials were “‘not supported by the evidence,””
Citing Roy A. Filbert, Armond J. Rolle, FCC
v. Pacifica Foundation and others in support of
its action, the FCC said that *‘[Rafuse’s| repeated
transmission of abscene, indecent or profane
words, meaning or langnage as well as his
repeated violations of false or deceptive com-
munications, establishes a record of disinclina-
tion {0 comply with the Commission’s Rules.
Thus, revocation is not only warranted, it is
essential.”” — FOC Order

RACES WARTIME FREQUENCY
EXPANSION PROPOSED

An NPRM in PR Docket 83-524 proposes to
make additipnal frequencies available to RACES
dJuring emergencies *‘which necessitate invoking
the President’s War Emergency Powers.”
Changes in the Rules governing operations on
these frequencies are also proposed.

The National Telecommunications and Infor-
mation Adminisfration (NTIA} and the U).5.
Department of Commerce requested the addi-
tional spectrum for RACES. In support of this
request, a2 Department of Defense review of the
situation found that:

* frequency bands now authorized for RACES

use in wartime have proved inadequate during
peacetime disasters. As such, the situation under
conditions of war would be completely
unsatisfactory.

* moré amateur equipment, especially repeaters,
is now available for use than when RACES was
established.

* should RACES be activated on short notice,
it would be important to use existing amateur
configurations without change.

The Commission sees merit in these findings
and proposes additional frequencies and changes
in operational rules governing RACES. More 10-
and 18-MHz spectrum could be added to the pro-
posal if the U.S. ratifies the Final Acts of WARC
1979 during this rule-making process.

Certain deletions are also suggested, among
them eliminating the:
® 30-day limit for RACES use of certain fre-
quenices during an actnal civil defense
CMErgency:

* limitation of the use of RACES frequencies to
specific geographical areas during declared na-
tional emergencies.

Part 97 would be amended to read:

§97.185 Frequencies available.

{a)All of the authorized frequencies and emissions
allocated to the Amateur Radio Service are also
available to the Radio Amateur Civil Emergency
Service on a shared basis,

(b)n the event of an emergency which necessitates
the invoking of the President’s War Emergency
Powers under the provisions of §606 of the Com-
munications Act of 1934, as amended, unless other-
wise modified or directed, RACES stations and
amateur radio stations participating in RACES will
be limited in operation to the Following:

FREQUENCY OR FREQUENCY BANDS

kHz Limitations
fsee paragraph (v)
18000-1825 1
1975-2000 1
3500-3550
3930-3980
3984-4000
997 ]
H79-7125
T245-7255
14,047-14,053
14,220-14,230
14,331-14,350
21,047-21,053
21,228-21,267
MHz
28,55-28.75
20.237-20.273
29.45-29.65
50.35-50.75
53.30
53,35-53.75
£45.17-145.71
£

220225
420-450
1240-1300
2390-2450

(c)Limitations;*

{HUse of frequencies in the Band 1800-2000 kHz
i subject to the priority of the LORAN system of
radionavigation in this band and to the
geographical, frequency, emission and power
limitations contained in 447.61 governing amateur
radio stations and operators {Subparts A through
E of this part).

(2)For use in emergency areas when required to
make initial contact with a military unit; also, for
areas when required to make initial contact with
military stations on matters requiring coordination.
{3)Those stations operating in the bands 420-450,
1240-1300 and 2390-2450 MHz shall not cause

Limitations

b

B g
1a
>

‘Editor's HNote: Some limitations are
misnumbered in the table above and hence do
not correspond with the correct paragraphs
under “{c) Limitations.” We have reproduced
the document as released by the FCC.



harmful interference to, and must tolerate any in-
terference from, the Government radiolocation ser-
vice; and also the aeronautical radionavigation ser-
vice in the case of the 1240-1300 MHz band.
(4)Those stations operating in the band 220-225
b Hz shall not cause harmful interference to, and
must tolerate any interference from, the Govern-
ment Radiolocation Service until January [, 1950,
Additionally, the Fixed and Mobile Services shall
have equal right of operation.

{5)n the band 420-430 MHz, no station shall
aperate north of Line A. Line A begins at Aber-
deen, Wastw]ston. running by great circle arc to
the intersection of 48° N, 120° W, thence along
paralle] 48° N., to the inr.ersection of 93° \W.,
thence by great circle arc through the southernmost
point of Duluth, Minnesota, thence by great circle
arc to 457 N, 85° W, thence southward along
meridian 85“ W., to its intersection with parallel
419N, thence along paralled 41 N., to its intersec-
tion with meridian 82° W, thence by great circle
arc through the southernmost point of Bangor,
Maine, thence by great circle arc through the
sontheramost point of Searsport, Maine, at which
point it terminates

(8)In the band 420-450 MHz and within the follow-
ing areas, the DC plate power input to the final
stage of a transmitter employed in the amateur ser-
vice shall not exceed 50 watts, unless expressly
authorired by the Commission after mutual agree-
ment, on a case-by-case basis, between the FCC
Engineer in Charge at the applicable District Of-
tice and the Military Area Frequency Coordinator
at the applicable military base:

(iYThose portions of Texas and New Mexico
bounded on the south by latitude 31° 45 North,
on the east by [04° 007 West, on the north by
latitude 34° 30/ North, and on the west by
fongitude 107% 307/ west:

(il)The entire state oi Florida including the Key
West area and the areas enclosed within a 200-mile
radius of Patrick Air Fores Base, Florida (latitude
28*21 ' North, longitude 80° 43 ' West), and within
4 200-mile radius of Eglin Air Force Base, Florida
tlatitude 30° 30 North, longitude 86° 30 ' West);

(iii)The entire state of Arizona;

{ivThose portions of California and Nevada
south of latitude 37° 10" North, and the areas
enclosed within a 200-mile radius of the Pacific
Missile Test Center, Point Mugu, California
flatitude 34° 09’ North, Latitude 119° 11’ Wast).

(vjin the state of Massachusetts within a
i60-kilometer (100 mile) radius around locations
at Otis Air Force Base, Massachusetts {latitude 41°
45" North, longitude 70° 327 West).

(vi)in the state of California within a
240-kilometer (150 mile} radius around locations
at Beale Air Force Base, California (latitude 39°
08 ' North, longitude 121° 26 West).

{vii)ln the state of Alaska within a 160-kilometer
(100 mile) radins of Clear, Alaska (latitude 64° 17
North, longitude 149° 10* West). (The Military
Area Freguency Coordinator for this area is focated
at Elmendorf Air Force Base, Alaska).

(viii}In the state of Narth Dakota within a
t60-kilometer (100 mile) radius of Concrete, North
Dakota (latitude 48° 43 ' North, longitude 97° 54
West), {The Military Area Frequency Coordinator
for this area can be contacted at: HQ SAC/SXOE,
Offutt Air Force Base, Nebraska 68113.)
Comments for the NPRM in PR Docket

$3-524 are due on or betore Aupust 2, 1983; reply
comments are due September 1, 1983, Ex parte
contacts (any written or oral communications,
other than formal, to the Commission by out-

side parties) are permitted in this proceeding.

PENNSYLVANIA AMATEURS TAKE
NOTE: SUPPORT NEEDED FOR
FRO-HAM BILL

Another bill to take local government regulation
of antennas off the backs of radio amateurs has
been introduced in the Pennsylvania Senate.
Senator M. Joseph Rocks (D-4th) of
Philadelphia has introduced Senate Bill No. 783
to prohibit Pennsylvania municipalities from
adopting any zoning ordinances that would “ex-
¢lude or restrict the erection, location or height
of an amateur radio antenna, or the tower sup-
porting such antenna.” Regulations necessary to
ensure the safety of life or property would still
be permitted, however.
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New Jersey Governor Thomas Kean pro-
claimed June 19-25 Amateur Radio Week. This
proclamation, which comes to us via Jane
Burgio, New Jersey Secretary of State and
wife of W2JB, pays tribute to the thousands
of New Jersey amateurs who serve their state
so well in time of need.

5.B. 783 is identical to a bill introduced in the
House last January by Representative Benjamin
Wilson (R-144th), The House version is H.B. 49.
Practically all hams know of sitnations where
local government regulation has had a chilling
effect on radio amateurs’ public service and ex-
perimental activities. Now Pennsylvanians have
an opportunity to do something to correct this
situation. Radio amateurs wishing to support the
efforts of Rep, Wilson and Sen. Rocks should
let their own state legislators know they support
Pennsylvania H.B. 49 and 8.B. 783.

NEW HAMPSHIRE PRO-HAM BILL
DIES IN COMMITTEE

Amateurs in New Hampshire have lost their
chance this vear to attain a bill similar to Penn-
sylvania’s, State Government Liaison NIALX
reports that H.B. 561 has died in Committee,
despite some effort to get it moving.

What are the chances for similar legislation
being introduced next year? That question will
be scrutinized carefully by “‘Granite State™
hams, and the amount and kinds of support
from individual hams will be a criticaf factor in
any decision. -—— W. Dale Clift, WAINLO

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the New Mexico,
Alabama, Western Massachusetts, Alaska, Santa
Barbara, Kansas, Tennessee, Michigan, East Bay
and Delawara sections: You are hereby solicited
for nominating petitions pursuant to an election
for Section Manager. Incumbents are listed on
page eight of this issue. A petition, to be valid,
must contain the signatures of five or more full
ARRL members residing in the section con-
cerned. Photocopied signatures are not accep-
table. No petition is valid without at least five
signatures on that petition. No member may sign
more than one petition. {t is advisable to have
a few more than five signatures on each petition.

Petition forms (CD-129) are available on re-
quest from ARRL Headquarters but are not re-

Qragon SM W7QMU accepts Governor Vic
Atiyeh's praclamation of Amateur Radio Week
June 1-8. Adding support to the proceedings
are {I-r) WBTSIC, KATKSK, K7All, N7TCPA and
WBTRQG. {photo courtesy KCTYN)

quired. The following form is suggested:
(Place and date)

General Manager, ARRL

225 Main St., Newington, CT 06111

We, the undersigned full members of
the...ARRL Section of the. . . Division, hereby
nominate. . . as candidate for Section Manager
for this Section for the next two-year term of of-
fice. (Signature...Call...City...2ZIP...}

An SM candidate must have been a member
of the League for a continuous term of at least
two vears and 4 licensed amateur of General class
or higher (Canadian Advanced Amateur Cer-
tificate) immediately prior to receipt of petition
at Headquarters.

Petitions must be received at Headquarters on
ot before 5:30 P.M. Eastern Local Time,
September 9, 1983,

Whenever more than one member is
nominated in a single section, ballots will be
mailed from Headquarters September 30, 1983,
Returns will be counted November 22, 1983, SMs
elected as a result of the above procedure witl
take office January 1, 1984.

1f only one valid petition is received for a sec-
tion, that nominee shall be declared elected
without opposition for a two-year term begin-
ning January 1, 1984,

If no petitions are received for a section by
the specified closing date such section will be
resolicited in January QS7. An SM elected
through the resolicitation will serve a term of 18
months.

Vacancies in any SM office between elections
are filled by appointment by the General
Manager.

You are urged to take the initiative and file
a nominating petition immediately.

David Sumner, K1ZZ
Creneral Manager

SECTION MANAGER ELECTION
RESULTS

The following were elected for a two-year term
of office beginning October |, 1983:

Uncontested
British Columbia H. Ernie Savage, VE7FB

Colorado William M. Sheffield,
Jr., KQBJS

Georgia Edmund Kosobucki,
KA4JNL

Los Angeles Stanley S, Brokl, N2YQ
Sacramento Valley Ron Menet, N6AUB
San Francisco Robert Odell Smith,
NAGT
Arthur R, Ross, W5KR
Karl 8. Thompson, K3KT
B
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£ CRRL Otficers and Directors
(P, Fresident: Thomas B .. Atkins, VE3CDM

§/  YE3GHO

CRRL. Box 7009, Station E, London, UN NEY 449, Tel, 519.451.3773

e’ Vice President and Secretary: Harry Maclean,

Honorary Vice President: Noel B, Eaton, VE3CJ

Dviractars: G. Andrew Mclellan, VE1ASJ
Albert G. Daemen, VEZIJ
Raymond W. Permn, VE3FN
A. George Spencer, VEGAW
William Xremer, VETCSD

Conducted By Harry Maclean,® YE3IGRD

Counsel: B. Robert Benson, Q.C., VE2VW

Volunteer Examination Program? — Part 2

What happened to that volunteer examination
program for Canada? We asked for your input
in April Q8T, and again in a follow-up letter to
all Canadian clubs. (Didn’t get one, eh? Send
us your address and we’ll put your club on our
CRRL mailing list.) Here's a selection of the
FESPONSes:

SONRA: The opinion of SONRA is
unanimous; the examination process should re-
main of is (VOIKR). . Peterborough ARC: We
are keenly interested in this issue, but feel that
DOC is the only authority that can ensure uni-
Jormity (VE3KXB). .. Vancouver Isiand ciubs:
Considerable discussion took place; in every case,
the consensus was that we should nor become
involved (VE7FDR}, . .Northern Alberta ARC:
Would prefer more input on exam content, but
generally feel the responsibility for conducting
examtinations is toce large and complex
{VESBKW). . .CRA de Quebec: Nous desirons
gue le ministre des communications administre
entirement fa conduite des examens
(VE2DMY). . North Bay ARC: We are not in
Jfevour of this program (VEILQO).

Was anyone in favour? Yes, a few, and CRRL
received some excellent proposals on how a
volunteer examination program could be carried
out. But the CRRL submission to DOC was

TRC-24: ONE MORE TIME

No, that new TRC-?4 wasn’t perfect. Back in May,
130C asked CRRL and CARF to take one long, last
look at it and suggest changes that would make it moze
useful. This was not to be z revision, just a **fine-
raning,” and would not affect the implementation date,
February 1984. DOC indicated, however, that they
wonld make changes only if they received z single sub-
mission endorsed by both CRRL gnd CARF.

*163 Meridene Crescent West, London, ON
NBX 1G3, Tel. 519-433-1198

CRRL Ontario Director Ray Pernin, VE3FN
{left), presents a QST Cover Plague Award to
Jim Swail, VE3KF, at a recent meeting ot
Ottawa ARC. Jim won the award for his fine
article, “A Digital Readout Systemn for the
Visually Impaired Operator,” in March 1982
QST. {VE3MPG phota)
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based on the wishes of the majority, and CRRL
favoured only a limited involvement in the
Amateur Radio examination process. CRRL also
used the submission to zero in on some very real
problems in that process: the lack of clarity in
TRC-24, and examination questions that have
been poorly worded, inordinately difficult or
based on material not listed in TRC-24,
CRRL proposed (1) that DOC use amateur in-
put to develop large banks of guestions for the
various Amateur Radio examinations: (2) that
DOC establish a board consisting of DOC per-
sonnel and amateurs, to review the questions in
the banks for overall suitability and wording; (3)
that DOC eventually make the questions in the
banks public knowledge; and (4) that DOC allow
amateurs to gssist DOC personnel at Amateur
Radio examinations. The idea would be to pro-
vide an amateur presence that would ensure the
suitability of the examination hall, help with
housekeeping tasks and generally make the ex-
amination candidates feel more at case.
Several of these proposals are being im-
plemented in one form or another. Shortly after
the submission was mailed, CRRL received an
invitation from DOC, also extended to CARF,
to send two representatives to Ottawa in

At Blick, VESAHU, and Ron Walsh, VE3IDW,
from CARF; and Tom Atkins, YEICDM, and your
editor from CRRL, met in Coburg, Ontario on June
16 to tackle the problem. CARF had already drafted
a proposal which was excellent, but with more changes
than CRRL believed DOC would accept. The CRRL
proposal had fewer changes but way in the format thae
DOC had requesied. What to do? The solutions were
to go over both proposals with a fine-toothed comb,
and present both proposals to DOC with the under-
standing that either proposal was acceptable to both
organizations,

‘This is the first time in many years that CRRL and
CARF have tried to work together on a project, The
success of the Coburg meeting and the fact that a
CRRL representative and a CARF representative will

Soclety of Newfoundland Radio Amateurs
President Eric Salter, VO1KK (left), presents
an honorary life membership in the Society to
GRRAL Assistant Diractor Clarence “Mitch™
Mitchell, VO1AW., Mitch has been an amateur
tor 50 years, and is well known as a contest
operator. (SONRA photo)

September, to review the 400 questions in the
existing questions bank. Not long after, DOC
made its final decision on the whole question of
a volunteer examination program:
The Department has reviewed all submissions
received from individual amatenrs and those
received from the two national amateur
organizations. Qur study indicates that the ma-
jority of amateurs who chose to offer com-
ments are in favour of the Department con-
tinting to administer the amateur examina-
tions, Consecuently, the Department will not
be proceeding any further with the proposal
that amateur volunteers conduct examinations.

The Department added:

We note, however, a general willingness for
amateuss to assist deparimental examiners with
the administrative aspects of the examination
process (handing out papers, setting up loca-
tions, organizing facilities, etc.), We would be
pleased to accept such help and have advised
our regional offices that individual amateurs
may be contacting our district oifices in this
regard,

8o there it is. If you want to help, if vou want
to become involved, call vour local office of
DOC and tell them you’re available. The only
questions that remain concern expanding the
question banks and possibly making the gues-
tions public knowledge. No doubt there will be
some lively discussion on these topics at that
September meeting in Ottawa.

be making a common presentation to 1OC is most
encouraging.

NEWS FROM ALL OVER

7 DOC has announced a new third-party traffic
agreement with J7, the Commonwealth of Domtinica.
[t CRRL recently asked DOC to permit a limited
number of Canadian amateurs (o operate propagation-
study beacons in the 18- and 24.5-MHz WARC bands.
Such beacons have been approved by FCC in the U S.,
and the 18- and 24,5-MHz bands are even available for
peneral use in many parts of the werld, However, DOC
rejected the idea, citing possible interference to fixed
services still using these bands.

71 Prefix hunters, take nate! To celebrate the 125th
anniversary of Renfrew, Ontarjo, special events station
XMNIGT will operate 2-metre fm and 80, 40 and
20-metre phone and cw on August 1-14. There is a
special certificate for working this station, QSE. vis
Ontario SM Larry Thivierge, VEIGT,

CRRL President Tom Atkins, VE3CDM, and
Doris Gody, VE3BBQ, man the CRRL booth at
the [EEE Vehicular Conlerance, held in Toron-
to in May. (VESAND phota) L e
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The International Amateyr Hadio Union = since 1925, the federation ot national Amateur Radio societies representing the interests of twn-way Amateur Radio gommunication

LIBERIA

Liberian amateurs are using special call signs
ABILC, ABZLC, ABSLC, ABTLC, ARBLC and
AR9LC for the rest of 1983 in order to call at-
tention to the plight of the Ganta Leprosy
Colony, with the stations to be operated by
members of the Liberian Radio Amateur
Association. QSL manager for this special event
is Bob Johansson, SM4CWY, P.O. Box 134,
S-67101, Arvika, Sweden. There will be a spectal
award for any station who submits satisfactory
evidence of having worked all six stations, with
at feast two of the contacts on cw.

HAM FAIR 83

The annual Ham Fair sponsored by the Japan
Amateur Radio League will be held in the Tokyo
International Export (reportedly the largest
fairgrounds in the Far East) on August 19-21,
daily from 10 A.M. until 6 P.M. There will be
some 90 exhibitors, including the major Japanese
manufacturers. There will be a number of
technical and operating seminars, along with the

*President, IARU

Strays -4

DXING, THE SECOND TIME AROUND

7i **Love’s much lovelier the second time
around.” Isn’t that how the old song goes? Well,
we found the same thing applies to DXing, at
least Montserrat style, The “‘we’* refers to Frank
Woodall, AKSW/VP2ZMFZ; his wife Kay,

KASMHE/VvP2MHK; Howard Mark,
WBSOBW/VP2MFM; and me, KABLEH/
VP2MNC.

My husband and 1 have discussed taking a
DXpedition on several occasions, but after spot-
ting an advertisement in QST for a villa for rent
- with radio gear — on an unheard-of-to-us
island in the West Indies, we immediately sent
off our request for more information, never
dreaming we were to find a place we will forever
think of as our second home. In November 1972,
together with Jerry Vanaskey, NEBM/VP2MEE,
and his wife Soanne, we finally embarked on our
first DXing experience, to Montserrat.

Two days and 2000 miles from home, we ar-
rived at our destination, where we were met at
the airport by Doc Wollatz, caretaker of the place
we were to stay while on the island. After a har-
rowing 12-mile journey across the island (which

usual flea market. Based on past experience,
JARL expects some 38,000 visitors.

SINGAPORE 1983

On the other hand, if your travel plans for 1983
include the Far East slightly later in the year, you
might want to keep in mind the 13th SEANET
Convention, to be held November 18-20 at the
Hotel Equatortal, Singapore. For more informa-
tion about this annual meeting of the SouthEast
Asia Net, contact 9VITL. at the Singapore
Amateur Radio Transmitting Society, P.O. Box
2728, Singapore 9047,

FRIEDERICHSHAFEN 1983

Each year, the Deutscher Amateur Radio Club
sponsors a large hamfest on the shores of Lake
Konstanz, This year's meefing, held over the
weekend of June 17, drew some 15,000 visitors
who saw a wealth of equipment displays by many
of the world's outstanding suppfiers. There was
the usual flea market, along with a number of
technical and operating seminars, DARC presi-
dent DK3LP also organized a meeting of Euro-
pean Amateur Radio leaders that was attended
by 10 Region 1 Presidents or Vice Presidents, the
Chairman of Region [ JARU and the President

is actually only 7 miles wide but very
mountainous), we arrived at our QTH - a gray
stucco ranch-type house overlooking the
Caribbean.

We settled in and set up our radio equipment,
just in time to check into the Stark County
Mutual Aid Net, a local 10-meter net run by Bill
Parks, KBJZN. He was very surprised to have
three VPs check in oply 30 hours after leaving
their home. One of the main purposes of our trip
was so N3BM could work the CQ Worldwide
Contest, which he did and won his class and set
a2 new North American record for single
operator, single band.

But once was not enough. When we planned
our 1981 DXpedition to Montserrat, it was with
the same expectations. But because of financial
commitments, N8BM and his wife decided to
forgo the trip. By default, this left AKSW to
uphold the group’s honor in the CQ Worldwide
Contest, Frank being the only Extra Class
operator. He said he only wanted to operate
“casually,’” and he really was pretty casual about
it! He redeemed himself, however, in the
160-Meter contest the next weekend, in which
he did well.

Things were a lot different on the 1981 trip.
For instance, we only used the ham shack for
operating and not as a third bedroom! Also,
KASMHK and 1 had VP2 calls this time, which
made a tremendous difference. We started out

of LARU. It was an excellent opportunity for the
group to review, on an unofficial basis, some of
the latest developments in LARU, including a
lengthy and rewarding discussion of the first
meeting of the 1ARU Administrative Council in
Tokyo in Aprl, Friederichshafen is a great place
to meet many, many enthusiastic Furopean
amateurs. For those of you who might be
thinking of European travel in 1984, next year’s
Friederichshafen dates are June 22-24.

WORLD COMMUNICATIONS YEAR
1983

A number of amateur societies are sponsoring
various sorts of gctivities as a means of par-
ticipating in World Communications Year. In
Syria, YK1 amateurs will use the prefix 6C1
during the month of Qctober. The Northern
California DX Foundation has established
another of its 14-MHz beacons, this one OH2B
at the Helsinki University of Technology, under
the auspices of the Finnish amateur society. And,
in September, the Japan Amateur Radio League
wilk sponsor a World Amateur Radio Interna-
tional Conference (WARIC) in Tokyo to con-
sider the problem of encouraging the growth of
Amateur Radio in the developing countries. 0&8=]

by talking with the folks back home, but ended
up working the pileups and gaining a lot of radio
experience at the same time.

Will there be a third time around? The ques-
tion remains unanswered. Traveling expenses
have inflated, and what with growing a little
older, maybe our itch to go gadding off around
the world has been scratched. But then I reread
this little story. . .excuse me, folks, while { go
hunt up those photographs. — Shirley Muark,
KABLEH, Tucson, Arizona

Dave Sumner, K1ZZ {left), knows he has big
shoes to fill as ARRL General Manager -~ but
a hat is somathing else! K1ZZ received hig
Stetson from Chuck Miller, WABKUH, of the
PHD ARA, at the 1983 Missouri State Gonven-
fion in Kansas City. (W0HSK photo)
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Correspondence

All letters will be cunsidered caretully. We resetve the right to shorten letiers selected in order to have more members' views represented. The publishers
af QST astyima no responsibiity for statements made herein by correspondents.

THANKS

11 wish to thank the hams of the Carlisle and
Harrisburg, Pennsylvania, area for their
eIergency response on April 30, 1983 at 9:50
A.M. I was involved in an auto accident at PA
233 and I-81 {Newville exchange). The car | was
driving was broadsided and was totaled. The
amateur stations responded with emergency help
within minutes in a very professional manner.
A heartfelt thank you for a job well done, —
Jack Kissinger, KAIQU, Lee, Massachusetts

THANKS, AGAIN

I3 We in the Academy of Model Aeronautics
really appreciate your help in bringing the new
ARRL 6-meter band plan to what we believe is
2 most successful conclusion, With the new RAC
subband now available as an alternative to the
53-MHz frequencies, we believe 6-meter R/Cers
will now be able to enjoy many years of refatively
safe (interference-free) flying. — Torrey
Williams, W4UV, Jacksonville, Florida

OO0PS

("1 What’s on their minds? In the May 1983 issae
of (3ST, ARRL General Manager Dave Sumner,
KI1ZZ, must have other things on his mind, and
not his own personal safety,

In the photo. on page 46, Dave is shown on
a tower with his safety strap twisted through the
tower, and the safety snap on the strapped
hooked through the **D** ring of his safety belt
incorrectly. By having the movable part of the
snap toward the body, one can very easily put
pressure on the snap, causing it to open and
resulting in a serious, if not fatal, fall,

Always keep the movable part of the snap
toward the outside, away from the body, — Jim
Pfirman, WB3EKV, Williamsport, Pennsyivanic
[Editor's Note: Jim is right about the safety snap.
KI1ZZ says bad habits are hard to break.]

ONLY IN AMERICA

L3 T have just finished listening to a 15-meter
(380 between PY1USA and z local who said he
lived near the White House. Is it possibie I
dreamed what 1 overheard?

PY1USA is a schoo! ¢lub station in Brazil, and
they were demonstrating ham radio to a classof
teenage girls. The basic subject of conversation
was the government of the United States. Here
is most of the information I heard passed from
this end. The ham here was unsure of our form
of government, except that it was both good and
bad. He wasa't sure, but he thought there were
two branches of Congress (names not really
known). The senators were elected for eight
vears. The other branch, name unknown, was
elected for six years. The functions of either
branch were unknown. There was some kind of
judicial system. Why it existed, he did not know.

*ARRL Public Information Coordinator
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Not more than two parties are allowed to exist.
The only true answer I heard was that the presi-
dent was elected for four years. By the time all
of this was translated into Portuguese at the
other end, 1 suspect that those students wondered
if we really had a government,

Conditions were marginal, and without a
beam I couldn't break the QSO. Had I succeeded
after hearing all of this, I probably would have
been too irrational to say anything diplomatic.
How can anyone capable of obtaining a
legitimate amateur license not be able to give the
most elementary facts on our government? i this
fellow works for the government, no wondet
there is mass confusion in Washingtor. Certainly
this QSO gave a poor representation of both our
government and our educational system. My ad-
vice: If you don’t know what you are talking
about, keep your mouth shut so you don’t ex-

pose your ignorance. - Car! W. Brown,
W3LUL, Burtonsville, Maryland
HE’S MAD

(] T'am am active Amateur Radio operator with
a so-called rare prefix. Because of this, I receive
2 lot of QSL cards. 1 gladly answer all cards
which come through the ARRL DX Bureau, as
well as cards which are sent to me direct with
an §.a.5.¢. Unfortunately, I receive many QSLs
direct with no s.2.5.¢. These remain unanswered,
When T want a QSL card, 'l send along an
envelope with postage as a courtesy. My cards
are very nice and cost about 5¢ each, If someone
wants my card, they should have the same
courtesy and not expect me to pay an additional
20¢ postage as well as the cost of the envelope.
— John Bayne, KKG4, Glenview, Hlinols

MOON STRUCK

{3 I read with great interest the item under Strays
in December 1982 QST (page 89} in which the
¢laim was made that K4NI was the first ham o
have his call letters on the surface of the moon.

“K7ILE' was the first call to arrive on the
moon via the Ranger series of moon landers.
Ranger 6 impacted on the moon on February 2,
1964, followed by Ranger 7 on July 31, 1964.
Both of these vehicles carried my cail letters
scratched on the back of a heat sink installed on
a module which was supplied to Jet Propulsion
Laboratories by Burr Brown Research Corp,, my
employer at that time. We provided JPI. with
about 10 modules for the project, and my call
was on each of them.

Confirmation was received by letter from JPL
that our equipment was indeed on board when
the first-ever man-made vehicle landed on the-
moon. Therefore, I conclude that the first cali

letters on the moon were ““K7ILE.” — John
Vancza, AK7X (ex-K7ILE) Tucson, Arizong
MORE CODE

.1 The League’s position on the no-code license
is certainly not mine. I think 6-meters and
146-147 MHz should be “*no ¢ode.”

Conglucted By Peter B. O'Detl.* KBIN

For those who enjoy cw, FB; it is probably
a reasonable requirement on hf due to the in-
ternational nature of those bands, Beyond that,
[ think a code requirement is, at the most, an
unwise screening tool for the semimotivated.

Those who lack interest will give it up, and
any *‘ne’er do-well'” who wants on the bands
need only buy a radio anyway. — B. Housman,
KA4IMIC, Williamsburg, Kentucky

£ This letter is in response to KASPNS and his
“old fogy’’ remarks printed in your column of
June 1983.

Maybe one of the reasons us “old fogies™ are
$0 slow to make changes in the amateur service
or make entry into it easier is hecause of the **Get
outa my way, or il punch you in the face and
kick your pregnant wife in the tummy’’ attitude
expressed by people like KASPNS and his new
generation, Perhaps when folks with outlooks
like this begin to show a little bit more respect
for their fellow man, both on and off the air,
us old fogies might lean a little more their way,
I'd tike to remind KASPNS and his bunch that
there is no welfare line in this hobby, no free
lunches. We earn what we get, o put vour hand
back in your pocket; there are no “‘gimmies’
here. 1 guess if us ofd fogies won’t piay by his
rudes, he can stamp his feet, whimper and take
his ball and bat and go home and complain to
Mommy. - Jfim Beedle, WONIN, Bartlett,
{Hlinois

{3 Concerning the necessity of a no-code license,
only time will tell the tale. As more amateurs go
the way of computer, RTTY and cw, pethaps
code will go the way of spark; but be it machine
generated or otherwise, high-speed code has a
musicality and beauty which musters respect and
admiration for those who work it.

i°ve never known a person who was truly pro-
ficient with code to dislike it. On the contrary,
the more proficient they were, the more they
loved it! Jean Shepard’s introduction to the
ARRL’s “World of Amateur Radio" says it all.

As a dyed-in-the-wool cw operator, [ feel sorry
for Mr. Medlock and the feelings expressed in
his comment. Just sign me; Prond to be a code
master. - Jon G. Flower, W3UA4, Cambridge,
Qhio

i.1 For my part, 1 am in favor of a code-free ser-
vice, but it would not consist of giving all of the
vhf bands. It would consist of only 500 kHz
above the 50-MHz range, and the exam would
be the same otherwise as given to Technicians.
No repeater privileges would be given; only
simplex operation would be allowed.

This method would give them a start in ham
radio, and then when they got their code profi-
clency up to either Technictan or General, they
could be advanced. Giving them full privileges
would be a violation of all that ham radio stands
for.

This i my opinion of the situation, and
remember I have been in ham radio a Iong time
and many changes have happened, — G. €.

Larson, W7ASA, Boise, Idaho gE¥="]



Washihgton Malloox

Band Plans

Got a renegade ham on your hands? You know
the type: He operates simplex on the input of
the local repeater. Or worse, he puts Als repeater
on a frequency pair of Ais choosing despite what
the local frequency coordinator has to say. Some
renegades enjoy setting up shop on fm in popular
EME and terresirial weak-signal areas, creating
havoc with communications of good spectrum
citizens. They're ornery. For more on the ornery
ham, ses FM/RPT, November 1982 Q37

The renegade writes off his “operation”” as
being in strict accordance with the letter of the
law in Part 97. **Sure, wideband fm is permit-
ted at 144,15 — check it out in the regs’” and
“I was here first — who cares if this happens
to be some dumb repeater’s input?” are popular
retorts from the renegade.

These retorts, however, don’t wash with the
Commission. And thanks to a recent communi-
que, the FCC's feelings are down on paper. This
month, we’ll take a look at the meaning of good
amateur practice, and how it affects operation
in accord with nationally recognized band plans.
{For a discussion of the new 6-meter band plan,
see page 72, this issue. — Ed.]

Q. How does the Commission feel about the
amateur community’s own frequency planning
and coordination?

A. Inarepeater rulés proceeding a while back,
FCC said:

*The Commission is persuaded by the com-
ments and by observation that regional and na-
tional frequency pianning and coordination by
amateur radio operators themselves can result
in the best spectrum utilization appropriate to
the service.” We'll add that ““best spectrum
utilization’’ means amateurs operating in ac-
cordance with “*good amateur practice’ — a re-
quirement found in Section 97.78 of the Rules.

0. How does FCC view amateurs who place
their repeaters on frequency pairs in disregard
of repeater band plans?

A. In an April 27, 1983, letter to a major
repeater council, FCC said:

‘The only national planning for Amateur Radio Ser-
vice frequencies that has come to our attention is
that done by the American Radio Relay League.
The 1982-83 edition of the ARRL Rapeater Direc-
tory lists over 5600 stations in repeater operation
all over the United States and Canada. In view of
this widespread acceptance of their band plans, we
conclude that any amateur who selects a station
transmitting frequency not in harmony with those
plans is not operating in accord with geod amateur
practice, [For example] The ARRI. Repeater Direr
fory lists the frequency pair 144,837 |
a repeater channel, Therefore, d- iunataes o fnus -
chanonel by the regional frequency coorduator in
[anj area is in accord with the ARRL national band
plan.
The bottom line is that if stations transmit on
frequencies 144.83 or 145.43 (to use the Com-

*Assistant Manager, Membership Services, ARRL

The Call for a 900-MHz Band Plan

As a result of the April ARRL Board
Meeting, the League's VHF Repeater Ad-
visory Commitiee and VHF/UHF Advisory
Committee will jointly study suggestions
for a band-usage plan for the new 900-MHz
amateur allgcation and the existing
1215-1300 MHz band. If you have some
ideas for either or bhoth of these bands, lat
your VRAG and VUAC representatives
know about them. To determine your divi-
slon’s representative, check page 47 of
October 1982 QST, contact yaur Division
Director or write.to ARRL Hgq. and we'll
distribute your ideas to the appropriate
people.

Another study is underway concerning
frequency coordination of repaaters. (f you
have suggestions for improving the way
repeater channelization and planning is
handled, tell your VRAC representative
today! The full Board will wrestie with
these issues at its Second Annual Meeting
on Octaber 4-5 in Houston, Let your voice
be heard.

mission’s example above), in a manner that
creates interference to coordinated repeaters,
then sufficient cause would exist for issuance of
an Official Notice of Violation of Section 97.78.
And, such operation could mean an additional
Notice for deliberate and malicious interference
(97.125).

There are good reasons why simplex opera-
tion shouid be moved from repeater frequencies.
The $CC has labeled three: (1) Repeater opera-
tion is not permitted on some Amateur Radio
bands; (2) on those bands where repeater opera-
tion is permitted, such operation is confined fo
a limited portion — a subband — of the band;
and (3) the mnature of repeater operation
necessitates some form of channelization,
haphazard frequency selection would result in
poor spectrum use, and constant frequency
change is impractical.

Simplex stations do not have such limitations;
thus, they have much greater flexibility in fre-
quency choice. They must avoid repeater chan-
nels found in widely accepted band plans. Such
avoidance constitutes good amateur practice.

Q. Do band plans exist for other bunds and
activities? :
A, Yes; in fact, there are band plans for just
about every amateur band, Let’s take a look at
the 450-MHz band ptan, one that has developed
over time to promote peaceful coexistence among
the various modes and activities:
420.00-426,00 ATV repeater or simplex with
421.25-MHz video careier
control links and experimental
426,00-432.00 ATV simplex with 427.250-

{Hz video carrier trequency
432.00-432.070 EME (Earth-Moon-Earth)
4312.07-412.08 Propagation beacons
432.08-432.10 Weak-signal cw
432.100 70-cm calling frequency

Conducted By Richard K. Palm,* K1CE

432.10-433.00

433.00-435.00
435.00-438.00
438.00-444.00

Mixed-mode and weak-signal
work

Auxiliary/repeater links

Satellite only (internationally)

ATV repeater input with
439,250-MHz video carrier
frequency and repeater links

Repeater inputs and outputs

{local option)

Shared by auxiliary and control
links, repeaters and simplex

(local option); (446.0: national

simplex frequency)

447.00-450.00 Repeater inputs and outputs

The 450-MHz band harbors many amateur ac-
tivities: satellite, television, weak-signal terrestrial
and EME communications, and fm and repeater
operation. Sure, there’s a lot of space in this seg-
ment, 420-450 MHz. But there are many ac-
tivities that would collide with each other if it
were not for this plan,

Let's be quick to point out that these plans
are not unilateral decisions made in 2 vacuum.
With lots of input from the VRAC, the VUAC
and other leading groups, they develop and
evolve over a period of several vears, sometimes
decades. Each plan is designed to promote the
greatest spectrum efficiency possible.

All amateurs should make every effort to
operate in concert with these plans, which have
the approval of the ham community and the
ECC. In fact, "“good amateur practice’ dictates
compliznce with these community standards.

442.00-445.00
445,00-447,00

Q. Where can I find copies of band plans?

A. You won’t find them in Part 97. As men-
tioned above, band plans are generated within
the amateur ranks, not from the desks of the
FCC. You will find copies of these plans in The
FCC Rule Book and the Repeater Directory
{both published by ARRL).

Q. Why are band plans so crucial?

A. Bince the beginning, amateurs have main-
tained a fine tradition of keeping their own shop
in order. For years, the Commission has lauded
our Service for its effective self-policing abilities.
There is no clearer demonstration of this tradi-
tion than amateurs’ own development of band
plans.

As every active ham knows, there is a myriad
of special interests in Amateur Radio. Band plans
are in place, in lieu of regulations, to allow the
array of operating activities to function with a
minimum of QRM and frustration. They keep
Amateur Radio on the straight and narrow path
to coordinated and orderly progress. And most
important, if we as amateurs can't keep order
to prevent chaos, no one canf

[Note: Questions appearing in this column are
typical of those frequently asked of the FCC and
other agencies. Answers, prepared at ARRL Hq,,
have been reviewed by the FGC's Personal
Radio Branch for agreement with current FCC in-
terpratations and policy. Numbers in paren-
thases refer to specific sections of the FCC
rules.] B

August 1983 63



On Line
Translating BASIC

You own a Brand X computer, and you find a
program in a book or magazine that you wish to
run on your computer. The problem is that the
program is written for Brand Z computer, What
<o you do? Either you try translating the program
for vour computer or you forget about it.

In January On Line, 1 provided a general
outline for translating programs in BASIC and
machine languags. In this installment, 1 will
translate a BASIC program step-by-step to show
you how it is done. For this task, [ have selected
the MINIMUF program by Robert R. Rose,
K6GKU, that was published in December 1982
QST (pp. 36-38). The program calculates maxi-
mum usable frequency (muf) by inputting solar
activity data copied from WWYV,

MINIMUT was written for a Tektronix com-
puter. | will translate it for a Radio Shack
TRS-80% Maodel 1 computer using Disk BASIC
(hereafter referred to as **80-BASIC'™). To
follow this translation, refer to the program
listing of MINIMUT as it originally appeared in
December QST

In line 100, INIT scts all variables in the pro-
gram to their initial values. in 80-BASIC, there
is no INIT; however, CLEAR is its equivalent.
CLEAR dlso allocates memory space for string
storage. The two string variables (M$ and AS)
defined in Hne 110 require some space; I will
allocate 1000 bytes of memory for string storage.
Initializing the variables and allocating memory
for string storage is accomplished with a new line;
100 CLEAR 1000

Throughout the program, starting at line 150,
pi is used in many equations to calculate muf.
The value of pi is defined within Tektronix
BASIC; however, in 80-BASIC, pi is treated as
another variable and must be defined, This will
be accomplished by adding a new line:

102 PI=3.141593

Lines 180 and 480 contain the statement
PAGE. In Tektronix BASIC, PAGE clears the
computer’s display and moves the cursor to the
upper left, the “*home’* position of the display.
in 80-BASIC, CLS is the equivalent of PAGE.
Lines 180 and 480 should be changed to
180 CLS
480 CLS

Starting at line 420, MINIMUF uses the
Tektronix IMAGE statement to define the for-
mat for PRINT USING statements. Only one
IMAGE is used more than twice, so it seems
simpler to use PRINT statements rather than try
to figure out the equivalent PRINT USING
definitions for 80-BASIC. Therefore, delete zll
lines using the IMAGE definition (lines 420, 530
and 670). Now change lines 410, 500, 520, 550
and 560 to read as follows:

410 PRINT“INVALID DAY, MUST BE IN

RANGE (i TO *DY"™)."”

500 PRINT“DATE: ":D6;A%
520 PRINT“LATITUDE *;L1:

“LONGITUDE ;W1
350 PRINT*LATITUDE ";L2;* LONGITUDE

”;wz
560 PRINT*SUNSPOT NUMBER = '":39

The PRINT USING in line 660 is used 24

*72 Stiles 5t., Waterbury, CT 06706
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PX

Aleng with the main thrust of this instat
ment of On Line, PX offers threae versions
of MINIMUF,

The program was converted for the
Apple Il + by Jim Sullivan, KBBDE, This
conversion of the program is expanded to
include new features, and is available from
Dept. PX as program no. 20,

Program no. 21 i3 the Timex/Sinclair ver-
sion of MINIMUF. Bob ('Leary, KQ2F, con-
verted and renamed it TSMUF-4, It requires
8K ROM and 16K RAM.

Jerry and Kay Colten, WSCZI and
KECLM, converted MINIMUF for the VIC-20.
It is available via PX as program no. 22.

To obtain a listing of any of these pro-
grams, send a business-size s.a.5.2. with
37 cents postage to ARRL, Dept. PX, 225
Main St., Newington, CT 061t1. Write the
proegram number on the lower-left cormer of
the s.a.s.e.

times, so it will be retained but modified for
B0-BASIC:
660 PRINT USING US$;T5,J9

Now, the string variable used in line 660 (U$)
must be defined. Add line 104 to define U$:
104 US =+ ## #.H°

(There is one blank space before the first # and
six blank spaces between the two sets of #5.)

Line 490 uses the ‘T'ektronix BASIC SEG state-
ment to create a new string variable (A$) by
segmenting an old string variable (M$). There
is no SEG in 80-BASIC; however, MIDS is the
equivalent of SEG, and line 490 should be
changed using MIDS$ in place of SEG:

490 AS$ = MID$(M3,3*MO - 2,3)

In lines 1070, 1270 and 1380, the ACS (are
cosine) function is used. 80-BASIC does not have
ACS; however, the following equation will derive
the arc cosine of the value X:
L.5T08-2*ATN(X/{1 + SOR(1 — X*X0)

Using this equation, lines 1070, 1270 and 1380
are changed:

1070 G1=1,5708 — 2*ATN(K7/(1 +SQR(1 -

K7*K7)

1270 D =1 5708 — 2* ATN(D/(1 + SQR(1 — D*D
1380 LO="P0O—(1.5708 - 2*ATN(C/(1 + SQR

{1-C*Om)

To obtain the number ol days in a month,
MINIMUF uses a DATA and READ routine
that will not function in B0-BASIC without
modification, First, delete line 130 (READ M
won’t do us much good sitting on top of the pro-
gram in 80-BASIC). Next, modify line 370 to go
to line 392 rather than 400:

370 {F [<=MO AND MQ<=12 THEN 392

New lines 392 through 394 derive the number
of days in a month:

392 FOR Z=1TO MO
393 READ DY
394 NEXT

This routine takes the number of the monih
that was entered in line 360 (for example, number
1 for March) and repeats the READ DY state-
ment that number of times (three times). The
READ statement reads the data in line 120 (and
after three READs gets the number 31; i.e., 3
days in the third month).

Conducted By Stan Horzepa,* WATLOL!

Finaily, in line 400, the variable representing
the number of days in 2 month M(MQ)} must
be changed to accommodate that same variabie
in line 393 (DY):

400 IF 1<=D6 AND Dé<=DY THEN 430

That completes the conversion of MINIMUF
from Tektronix to TRS-80 Model 1 BASIC. The
process described may be applied to other pro-
grams written in any dialect of BASIC. By
studying that foreign program and using a little
elbow grease, even the most disagreeable-looking
program will become puity in your hands.*

PORTABLE 100 .

[ am writing this installment of On Line with my new
toy. a Radio Shack TRS-80 Model 100 computer. For
those who are not familiar with the 100, let me pro-
vide a short deseription,

The Model 100 is a portable computer, approximate-
ly the size of ST, only thicker (not quite 2 inches thick,
to be exact), It contazins a standard, full-size
alphanumeric keyboasd and an 8-line by 40-character
LCD display. An 8035 cpu runs the show, and 32K of
ROM includes Microsoft BASIC, a telecommunica-
tions program, address and schedule programs, and the
word processing program that | am using to write this
text,

8K to 32K of user-programmabis KAM may be in-
stalled. RS-232-C, printet, phone, cassette and bar-code
reader interfaces are included. To complete the
package, there is a built-in 300-baud direct~-connect
modetn with an automatic dialer. Alf this is compieta-
1y portable. it runs off of four AA batteries as well as
an ac adaptor, and when the computer is turned off,
all is saved by an internal NiCd battery.

The machine is clean. L ran the Modeal O next to
hf, vhi and uhf equipment, and didn't detect a peep
that could be attributed to the computer,

The potential of the Model 100 for ham radio ap-
plications is trémendous, Already, { downloaded 2 pro-
gram from CompuServe’s Hamnet that generates
Morse code from the Model 100 keyboard. Surely, the
174 can also be programumed to receive cw as well as
send and receive RTTY. Here is the perfect computer
to take into the wilds to dupe and log those Field Day
Q50s. Lt is also handy for performing the duping and
logging chores in the shack, Whereas most home com-
puters Tequire a separate table, the 100 can sit next to
your rig or in your 1ap as vou squeeze that last
multiplier out of the air.

In comparison to the Commodores, Ataris and T1s,
the Model 100 is expensive. But nona of the others offer
the portability of the 100 (that is what attracted me to
this computer). Also, many of the hardwars and soft-
ware featores iacluded with the Model 100 must be
added onto the other cornputers or, in some cases, can-
not be bought at any price.

All this may sound like & plug for the Model 100.
I did not intend it to be one; 1 simply wanted to give
you my first-hand impressions of this newest addition
to computer technology, and 1 am impressed. If you
would like an in-depth description of the Model 100,
check the May issue of Byfe.

SENDING SOFTWARE

If you ever sead diskette software via the mails, pro-
vide adequate protection against electrical fields that
the diskette may pass through on its way through the
postal maze. 1 have received a number of unprotected
diskettes through the mail that were unreadable; the
data was destroyed on its journey between mailboxes.

To protect vour software from electrical fields and
moisture, cover the diskette with aluminum foil and seal
the foil with tape. Also. mail the diskette between pieces
of cardboard and mark the outer wrapper Do Not
Bend'’ to protect against the mechanical hazards of the
postal systern.

'The Basie Handbook, 1881, by David A. Lien
gzompusoft Publishing, P.Q). Box 19669, San
iego, CA 92119) defines the BASIC words
used in most dialects and is invaluable when
translating programs. =]



F8TED {F8YM}, circa 1928

Photography records the gamut of feelings writ-
ten on the human face, the beauty of the earth
and skies that man has inherited, and the wealth
and confusion man has cregted. It is @ major
Jorce in explaining man to men. — BEdward
Steichen, Time, April 7, 196]

Some months back, this writer had the oppor-
tunity to see photos of the exceptionally in-
teresting QTH of F8YM. In pursuit of further
information, the unique amateur personality of
Claude Leddet surfaced. The photos of the
F8YM chateau and a subsequent inquiry led to
an insight into the Amateur Radio life of OT
F8YM.

Claude was born in 1912, at the chateau he
lives in today, He was first licensed in 1928 as
F8TED (the call FEYM was acquired in (932).
He worked, pre-WW 11, as a technician for
Radio-AlIR and was instrumental in developing
both receivers and transmitters for fighter pianes,

FEEDBACK

Apologies to all concerned for inadvertently identifying
the photo of SMIAGD as Jim Smith, VKINS/VESIS,
in the July issue.

THE SPRATLYS: WHO HOLDS WHAT

Thanks to W3AZD for forwarding a copy of the April
28, 1983 Far Eastern Economic Review, which contains
an interesting account of the Philippines beefing up its
presence in the so-called Kalayaan {Freedom) Islands,
part of the disputed Spratly group in the South China
Sea. Currently, five countries claim some or all of the
100 or so islands, shoals and ceefs: Vietnam, the
Philippines, The People’s Republic of China, the
Republic of China and Malaysia. Amboyna Cay is
shown as occupied by Vietnam, as are Union Banks
and Reefs, Eldad Reef, Pearson Reef and Central Reef;
all are in the area known to the Philippines Govern-
ment a5 Kafayaan.

if the ARRL DX Advisory Committee recommends

*19620 SW 234 8t,, Homestead, FL 33031

F8YM tcday

Tha F8YM station

followed by work on radio guidance. On 80,
Claude nses an Atlas 210X and a W3DZZ anten-
na. On 20, 15 and 10, a4 Kenwood TS-8308 is

the deletion of Spratly, it most likely will be on the basis
of a change in administration. From 2 former entry
ounto the list on the basis of “‘unadministered,” there
has been a significant change in the status of the
Spratlys.

WHAT’S AN ORDINARY DXER?

An ordinary DXer is

» the hant who brings home & new rig, hooks it up and
then, while reading the latest (5T, finds that the rig
has been discontinued and is on sale at 25% less than
what he paid for it

# the ham whoe works the DX in a big pilenp, doesn't
get his call and sits there as the station goes QRT

# the ham who has to count *‘z thousand one, a
thousand ¢wo, a thousand three” because the indicator
doesn’t work on his rotor dial

* the ham who hears rare DX calling *“CQ,”’ but for
some reason can't get a reply and then (when the pileup
is out of control) notices that the transceiver was set
for split and he has been calling the DX station on side-
band, on 14,025

* the ham who works a new onie and then, when he goes
to log the frequency, he realizes he was out of the band

Conducted By Ellen White,* W1YL/4

Claude’s Civil Security mobile inctudes both
gear and an emergency generator.

F8YM's Chemille-sur-Deme QTH

used, along with a Drake 2700, radiating from
a TET beam at the [00-foot [evel.
Vive, F8YM!

and immediately turns off the radio before FCC.
tiotices. ~— The DXer, June [V83; tax Northern
Culifornia DX Club

THE CIRCUIT

[ LI BX BULLETIN pundit W2IYX bolds the basic
patents on radioteletype using fsk and, additionally,
was awarded the Army Distinguished Service Award
for his adaptation ot Bell Lab’s early development of
ssb tor military and commercial uses, Catch Harvey at
one of the vpcoming conventions for some interesting
talk on Amateur Radio — past, present and future.
] SBANET 1983, Make plans now for the L3th an-
nual SEANET Convention, Mov, 18-20, at the Hotel
Equatorial, Singapore. A grand affair always takes
place and could form the nuclens for your holiday
jeunt. Details from the Singapore Amateur Radic
Transmitting Society, Box 2728, Singapore %047,

1 HAM FAIR ’83, Japan’s answer to Dayion, takes
place August 19-21, from 10 A.M. to & P.M., at the
MNew Hall, Tokyo International Export Center. The
theme for this vear’s spectacular will be World Com-
munications Year. JARL will be programming sessions
on the introduction of Amateur Radio and its Con-
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tribution to International Friendship, a panel discus-
sfon of relevant information on Amateur Radio
worldwide, and new equipment from around the world.
A replica of the first Japanese Amateur Radio satellite
(scheduted for launching in two years) will be on
display, Extras will inchide technical seminars, flea
market, fox hunting and a cw contest.

U CW Inte Foreign Languages is a neat desk-top aid
for those of the code persuasion, covering Spanish,
Putch, French, German, Russian, Polish, Swedish,
Norwegian, Hungarian and Yugoslavian {Serbo-
Croatian). Compiled by YE3IEIM and VEIMGY, it
should enhance the quality of many of your code con-
tacts. Speed your $3 (which includes return First Class
postage) to C, W, Publications, Box 2571, Station A,
London, ON N6A 409, Canada,

"l BV2A: Heard in Tim's shack (thanks to W9ZNY):
“BV2A de K4---, you are a new country, you are a riew
country (you could almost feel the quaver in his fist),
I will QSL, What country arve vou?"" Along a similar
line, the U 8. Postal Service, in its infinite wisdom, has
seen fit to rearrange the whole rural route sysiem in
the part of West Virginia wherein resides Tim's
manager K2CM. Here we go again, guys! This is the
new, few address for those of you seeking BV2A con-
firmations: Charles E. Moraller, K2CM, Rie. 1, Box
43, Grantsville, WV 25147,

1 Tunisia: AA4MI notes that Mashil, 3VSAA, is on
14,610-14,015 generally from 0000-0100 UTC, and will
gladly confirm via ISOLYN.

[J Honor Roll: W3AZD reports a continuing growth
in the number of those qualifying, no doubt resulting
il"r?mdthe recent availability of both China and Heard

sland.

12l Irag: IRCs are sold in Baghdad and are, therefore,
accepted by the YILBGD group. Sending green stamps
in envelopes may cause problems, so please, please
desist! Three IRCs are sufficient. Note that the regula-
tions stipulate that the reply coupons must be stamped
and dated post-June 1980. The YIIBGD group is more
active than betore and recently received semiofficial

2

Congratulating WEKG and WSGL on receiving
the license WEKG/A4 for aperation in the
Sultanate of Oman are (I-r) A4XGT, the Colvins
and A4XI). A4XGT and AdXIJ are, respectively,
the chairman and secretary of the Royal
Omani Amateur Radio Society. This suc-
cessful operation netted 5000 two-ways in 127
countries, both phone and cw. Next stops for
the Colvins were Qatar and then the Visalla
DX Convention.

permission to operate an 10 and 15, Cards direct via
Box 5864, Baghdad.

[} Indonesia: All expatriate calls are being reshuffled,
notes YBSAES (now YB5SASO). About the last cafl
issued under the former system was YBSAFC, Effec-
tive recently, Jakarta has started reassigning calls
starting with AQA.. The assumption is that they will
go on through AZZ. For example, YBSAEU is now
YBSAQD and YB4AEP is now YB4ACQ, John {ASQ)
has added about 8000 feet of buried radials and is
building a big outdoor receiving loop turned by a TV

rotor. Watch for heavy 160-meter operation by him this
winter!

Ul Tiurat Special: July 10-17 suw lots of French
Polynesian operation. If you worked three of the sta-
tions on at least two different bands, you’ve qualified
for the beautifel award. (The same station can have
been worked on different bands.) Send your log extract
and 12 IRCs to the Radio Ciub of French Polynesia,
B.P. 5006, Pirae, Island of 'Tahiti, French Polynesia.
Note: July Radiosport contacts with FOSHL/TOSHE.,
FOBFB/TOAFB, FOSDF/TOSDF, FOSHO/TOSHO
and FOSH1/TORHI get confirmed via WBGGF].

[ PISIL/PJ@Li are pirates, reports N8IT. Jeff notes
that the only active FJ8 calls are PJSUQ and PISYL,
at present and in the forseeabie future. 1.5, stations
operating from the Netherlands Antilles must normat-
Iy sign their U.S, calls portable PI, except during con-
tests when special P4 calls may be authorized. P16 has
not been active for years. Jeff notes that he is not 2
manager for thess pirates {(or any other station), nor
does he intend to be a manager,

i Guam: KJOW is now on Guam. Along with N7DZE,
he expects to be operating KJ9W/DU2 for the CQWW
this year, Before that (and after), Dave hopes to be on
from KH2 or some other Pacific site. In the coming
year, look for possible activity from him from CRS V56
VQ© 9V1 KHI1-8, and KC6. Cards via K9XR.

i1 Liberia: Special cabls of AS2LC ABSLC ASTLC
ASBSL.C and A891.C have been authorized by the PTT,
hoping to draw attention to the plight of the Ganta
Leprosy Colony. This special on-the-air activity started
May 6 and continues through year-end. There will be
a special award for any station submitting evidence of
working all six stations on any band. (At least two of
the stations must be via ¢w,) The Liberian Radio
Aumateurs hope that amateurs worldwide will identify
themsebves with the hams in Liberia, and learn the
history of the colony and of the present conditions.
{1 Caution: KB#IW urges careful reading of the
Caitbpok, upon receipt of a card that should have gone
to KBJW. He notes that it helps to hold the envelope
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just underneath the listing as the address is transferred,

[7] Strange calls: WOALZ loves "em — EY2P com-
memotated 40 years of Soviet Power and EXSDW
recognized 1500 years of Kiev.

1 9Q9A: The venerable W3AX reports a *‘hoax” -~
DLINJ doesn’t work 40, and certainly not ew — and
says that this was, apparently, an active pirate,

() Guantanamo Bay: WB2CPYV reports that KGADX
(KF48) is now active (along with XYL KG4KM) on
160-10. QSLs via Bill Crews, WB2CPV, 5561 Gable
La., Jacksonville, FL. 32211,

[7] Western Samoa: From Qct. 27 to Nov, 5 last year,
KB6JK operated SWIDM and SWSDM, producing
over SO0 two-ways, Rich, KBsJK, furnishes card-
ronuting information: ZK2IK, $WIDM, SW3DM and
SWSDQ via Rich, while pasteboards for SWIDQ go
direct to (raham Fuller, General Delivery, Apia,
Western Samoa,

[J Macau: WA4IKZ operated from Macan as CROT
on three separate oceasions since fuly of 1982, mainly
15/20. To date he has made 5k contacts, all on cw, If
anybody needs a card, send it to the Calfbook address
for WA4IKZ, or via Box 167, CC906, Saudi Arabian
Airlines, Jeddah, Saudi Arabta, Dirk is planning a trip
for the Jast part of September to either $79, H44 or
87, depending on licenses and days off from the job.

L) Dipioma Padre Bugenio Barsanti (130th Arniver-
sary of the Invention of the Internal Combustion
Engine) for calendar year 1983, The hams of Verisilia
count for 1 point; of Pietrasanta, 3 points; of Jolly,
5 points. If you worked the Central Radio station on
June 10-26, you earned 10 points. Non-Europeans need
armass 10 points; each hf coatact counts 4 point, To
qualify, send your QSL along with & certified log copy
and a fee of 8.5 lire, IRCs or 11.5. dollars, for return
of the diploma by registered mail. Requests go to
Award Manager 15DDF, ¢/o Sezione A.R.I. Versilia
“Sergio Cassina,” Casella Postale No. 200, 1-55049
Viareggiositaly. =]

QSL Corner

Administered By Joan Becker, KA1IFO

Here is some information for those of you who would
like to QSL direct to the station location. 1t is passed
along as we receive it and, therefore, may not be ac-
curate. The call sign in parentheses is the QSL manager.

AMIAFO (EA2AFO)

AMB3IBEN/B {(EAIBEN)

CRAVP (CT4VE)

CRYFE (KL7IHD)

CIINP (EA3BNX)

DE3GI/HKI (DL2MY)

BEAYKQ Box 21, Melilla

EH3ITU {(EA3AOQC)

FISEK (WASAEA)

EK9D/1 (NBACA)

FGAHUL/FS (N3CQM)

FGBVG (DIBFX)

FESCW (K2IJL)

FKOAF (FK8DD}

FM7CF (WB3AKD

HH2VP (N4XR)

J3TAH (W2GHK)

JIWAA (WB2LCH)

J39BS (WB2LCH)

JETLTA (K4LTA)

JBBAY Box 93, 8t. Vincent, W.I.

KC6HA P.0.B. 221, Koror, Palan %6940

PRACWY (PABGAM)

PY10L P.O. Box 70048, 22422 Rio de Janeiro,
Brazil

TOSDO (FSDO)

TRIDR {WIPIn

TREWHG (N4AXR)

“TL2DP (KC4TR)
TI2AT (KEA)
VE2KBD (KILTV)
VP2KBE (K1LIV)
VP2M (WEZLCH)
YP2MM (ABIU)
VP2FUIX (KBIAW)
VPRAQU (K8JW)
VQIXX (NGBFA)
XP1AB (WAITTD

€QSL Manager Volonteers

W5ND
wW2PD

Special Notes

1 WB2LCH is not manager for HISCH,

] KH6BZF is not manager for KH7AA.

L1 W5QK is not manager for VS6CF,

M BAIBNY Is aot manager Tor C3INP,

1 June 1983 QSL Corner, page 69, contains informa-
tion and addresses for the Incoming Bureaus. April
1983 {)SL Corner, page 63, contains information on
the operation of the ARRL-Membership Overseas (QSL
Service. For information on the burean operations (In-
coming and Quigoing), send a seif-addressed, stamped
envelope to ARRL (JSL Bureau, 225 Main St.,
Newington, CT 06111.

New QSL Burean Addresses

[J KV4, 11.S. Virgin 1slands (all calls): Virgin Islands
Amateur Radio Club, (G.P.0O., Box 11360, Charlotte
Amalie, St. Thomas, VI 00801,

[ OH: SRAL, Box [, SF-00751 Helsinki 75, Finland.
1 VP2V: B.V.1, Radio League, P.0. Box 4, West
End, Tortola, British Virgin Islands,

(1 SWL: Mike Witkowski, 4206 Nebel St., Stevens
Point, WI 54481,

I14X4 Manager: 4X4F1, P.O. Box 3500, Haifa
31034, lsracel. H¥=3
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fowest curve (optimum traffic frequency, or fot). See January 1977 QS8T, page 58, September 1977 Q57T, page 35 and January 1879 QST, page 11 for
a complete explanation. The horizonial axis shows Goordinated Universal Time (UTC); the vertical axis, frequency in MHz. Data are provided by the
Institute for Telecommunication Sclences, Boulder, Colorado. These predictions, for August 15 to S8eptember 15, 1983, assume a sunspot number

of 88, which corresponds to a 2800-MHz solar flux of 119,
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DX Century Club Awards

Administered by Don Search, W3AZD

The ARRL DXGC Is awarded 1o amateurs who submit written confirmations for contacts with 100 or mara countries on the official ARRL DXGG List. You may alse submit cards
1o endores )¥our award in 25-country increments 1hrou?h 250, 10-country increments through 300, and in 5-country increments abave 300. The iotals shown below are axact cradits
Jiven to DXCCG members from May 1 through May 31, 1983, An. s.a.%.e will bring you the full rules for particlpation In the DXGC, the DXCG list and application forms.

New Members

Mixed
COTAMI118 HABKAX121 JATDYMI3T YUIUFSH27 WB1ATZI25 WB4F LB WBQL/RJ2M102 KD8CG/122 KCANJM00
DFEYHi184 HK3DDDI2B82 KHBAG/USAIMDY  YV3BNJ/{12 K2KTTM02 KEPCHE1 WBKG/PZIN11 KMBE/MDT KMOW{102
DJ2ZMM03 HKINBBHES KLTKJI215 ZS5COM02 wavLena2 KABHSAMOS WEQLIBRIN0G KV8Yi273 N9DRA{120
DLAGZHOY 1ZFVEM10 M1C/299 ZS6PM103 WAZEUA/M24 KC5841122 WEBXP/326 NBARY/110 WASYTQMO8
DL1FBO/6S WFGEG58 OHSAD10% aPeRLM104 WAZAXD DY KGCESTWHDS KTNW200 NEATRIZ258 WBOOJE!32
DIL1FBQ138 HITMNT190 PT7ALY125 Y AK G108 N4AQCIR243 KKSTHO3 KATKIS!OS NBCJR/124 WBSYVR 10
DLANAC/254 JAIWHGA 1O SMBMEL/132 AE15M102 N4AVB/30GD N&DF/128 KB7MD/106 NBULAS12 KEHPRM13
DLEOLI254 JE3NWN/107 SMEMGWI103 KAIK310 NAGFIQ0 KBUX0O/M100 WBIBWZI1M NBFLR278 KKEMOS
EASGJI08 JA4IKD 262 SMELIFI226 KAICPN/03 N4GXWI08 KABPET07 WTAGIIT02 K9DDOJM08 WOMD/I106
;Yﬁnl-‘\?ﬁhog JASFBQMSB VE3AZJI108 WB1CFEPHD3 NREKHST NNBW13) KABGAGQS KaPBVM78 WBLRXFI236
4
Phone
DLIEY/175 HE5XWIH24 KL7KJ209 AE1SH01 WATMU/111 NECQGH 26 WATTZEN25 MBICLAIIDD WoLYziioz
DLEYBSM13 JATDNQACO PTTKWI219 KAIKA01 KOSPRA10G WABCQW/124 WBTBWZHO0 WBESNJIM03 WONUF/250
DLENADI1D JITMNTH62 SMADDY101 W1lQ/07 KC5S41119 KTNWI191 Kvari2m KAQAAAIMDZ KCOPR{109
DLBUVI109 JAMKD/257 SMaLIF/226 KG4DH/100 WSVNBI00 KBTMEN106 NBATVR/258 “AGHVVIMO WEMD/104
EABYK/MD4 JHEDQOHM 10 VE3DIJA01 N4HIB/108 WASBWM/11Q WATRJDNOD NBCJR/M12 NOASPH101 WASHWH/105
EAQGINO6 JREEXIN/238 ZPEJCYM10 NR4K/108 KABPETHDZ
cw
DL1KB/238 JATWPX/200 PYZAANI158 21 3AGI106 W2YLPI109 NRAKI117 W50G/251 WBSXH00 KARLQ/100
DLSBAVA1S JR1AHH/110 SMIKMCH29 K11i238 WB2IVO/105 KSFUV/10 KREPPHO K7DBV/100 K900
G4AMVAMOO JEINWNM07 SMEMELN12 KY2G/100 WaBwuUIt0o KEPC 14 KEUXOH00 KTNW/104 WANUFf217
HZ1AB/135 JABAPX!120 SM7RJIHHI05 W2A0139 N4FFHA02 KBSEK/M100 NiMBWH27 WTKS/149 WaTNZI113
12IWMi134 LATIEN33 ZL1BEKH15
RTTY
ONTEP WASWJE 15KGK WEBBAFL
160 Matars
KHBACIU.S,
5BDXCC
KBXN KIEF! LZ1WA AKBA 0Z1DYU UA4HFG NEQR |3BLE UY500
NAAYO EABRL ZP5PX AG1X UAGHBW WESZN EAGXS iPZBAC FaXL
UASNN OHK3KAG W3DHM TETWJ
Endorsements
Mixed
DFTALIZ34 IT9TQH/228 ONSKLI330 K1EF1304 W2PSU/320 WAAQEX/325 KBIRM22 KANAI314 KRE0/203
DJ1IK271 IT8WG 1305 QOZ1ABAII3E K1GW/233 W20XAJ304 WBAOS8NIZ08 KBJGN/129 KANWD/286 KREP/263
BJ2ZMN/300 JATAFF/181 OZIE228 K1WVX/203 W2VIN/341 WE4QGI305 KERZI324 KaaxeRTe NOAF/333
ENSJHISH JATFHKI33 OZTOPI21 K1YHMI271 W2YC/260 WB4TDH/308 KERKII1B KB8Z0/298 NIANR/244
BIB0Z/270 JATJANII29 PPEUGII3Z KA1AI265 WAZIZNIS05 WDIZRA92 RESVLI323 KH8LH/258 NIBOK/ 156
DICS.) 11249 JA1JQYI232 FY5CAJ281 KA1GDVI132 AD3Z/300 WD4NKP/293 KeVLIZ28 KCBA269 WOAZP42
DXAZRIZ5T JATNBHI313 PYTZZi322 W1AB/34G K3IKALID9 WJ4TH 78 KASIYENTT HNECKPH129 WaIGKS 142
DL1EY/283 JATWPXI289 SM3DMP/273 W1ACB{293 KB3QQ/290 K5BLV/A05 KBSJK/288 MBDUY{135 WOKQIDA3T
DLILDA2S JH1GZE319 SKEAWIIT W1CUH225 KF3Gi202 KSHTF178 KDELBI228 NBZAI292 WANGAIB17
BL1LZ283 JRITNE/INS SMBAQLII343 W1DQH322 KJ3Li281 K5TSQi291 KMBKI274 WEBCLI252 WONUF/287
DL1PM/335 JAZFLII278 SMECSTIA23 WIFTX/342 N3KR232 KABCCOM2T NBAR/345 WAGCHVIA00 WoORYI320
DL30OHM334 JAZGBO/IZ%4 SMECVX/33 W1IQ/162 WASOH/300 KB5DQ279 NECOGI163 WBCYI305 WASC/304
DL3Z11344 SHPYXI253 SMEVRI320 wW1LQQ/328 AAAGIZT KD5SMB/261 NBHCI212 WIKNH/309 WRTNZNT3
DL7CW/324 JAZEMUI322 SMBBZH/245 W1DRI322 KACEF!326 KUBLJ20B NDBLIMBI WENJCA00 WIWAQJ230
DEIFTI341 JE3SAE215 SMBMCI306 W1PNRI259 KAFJI347 NSDSKI265 waecslz2r WBNPFI215 WASDYVHSU
DLBVN/Z279 JABEN/321 TGINXADS WIvVIa15 KAGXQM35 NSFJ/181 WEPLKII3S WBGWI329 WAYOVUI250
EA1BCI44 JASPULIZN VE1YX/313 WIYNI287 HKAISV/331 N&EFW310 WaBQL338 WBSYRJ200 WAQUSEZ90
EASRL/230 JAGCNLIA20 VE3BX/335 WATHJZ/206 RAPRI247 N5JR304 WESN336 WaUVZi311 WAQWJIEIIZE
F2BSI36 JATBALIZE3 YE3DR/303 WAILOWI281 K4X1/336 NSWWI332 WESX/134 WBZOK/326 WASWYBI208
FZNBI210 JATGLBI31S VE3IN313 WA1TPRI298 KAXP314 NASGHS3 WBTC/323 WRZET/340 WOSAED213
FOIE336 JATHZA25 VE3IMO/!196 AF2Y147 KCA4FWI198 WEEILJ/228 WHETKF/203 WABPYLJ318 WOSAHJI302
GABJH/318 JATZPI292 VE3LGQ/335 K2AGN322 KCA4QT/76 WhIR34 WASHATI2BT WBBRJX/2097 WDSJKXNTS
GI3IVJ/354 SHEMFSi260 VE3IMV/287 K2NJI302 N4AY Q220 WELF/316 WBGFG1/247 WBBTRW/290 AUBB221
HBYAHLI31S JASGPA/283 VE4AFGI230 K2TKI272 N4CCI326 W5EMUGI232 K7BHM/200 WDBRNCHTE KOPCGI28
HBYAIJ323 JT1ANI182 VEJHU251 K2UFM/317 NAFKZ274 WSNUTPJTHTE RQ7HIST KABIL291 KBTLMI263
HBYAMDI320 KP4AM/300 VETBDI324 K24 K332 MN4JJI315 W5QGI2TH W7JBS/255 KaBwWQra17 Keeur2ar
HBAG/2T2 LATHI284 VENQI318 K2ULH320 MNAKE322 WEPWG/154 WA7BEVI322 KOCJKia37 KCOLGITE
HBSIO339 LA1IE/204 AE1VVI262 K2VVF/257 N4RGA332 WSRJCADE AHBKI308 K9FDI305 KCRUI188
HBYTLIISY LAIND/288 YU1EXY/329 KB2CTHYY W4D.FJ1304 W5TQ/338 ACBKI317 KIHQMI309 KCAXKA 31
HK3TF/208 LA2GVIO0 ZL1BIL/305 KB2EN/299 WAFLA/326 WASIEVI332 ADBCHTE Karwiana WRIZI323
HZ1AB264 {AQJD/166 ZLAAWIA1E KG2A/289 WEMGN/348 WASIPE/153 AB8I1295 KEMK/302 weus/2g0
11RB/338 LAA0NI234 Z56IW45 KY2Wi1563 WAPZVI325 WASSOGI220 KaCH!329 KavaLrmon WRTJ352
12vDX/310 DETHGW/31S 4X4J0/203 W2AY.J/359 W4YA/A2T WBSNAAME] K3CMO315 KEBOMII224 WaAMRDK/I0T
13LED20 OE3ALW/283 4X4NJ/328 W2BBK/00 W4 VT WRB5QBV/198 KBCBGHA17 KBOOXI208 WBBBJP/150
1TWLA31 OH35G27 AZ4ABI2T0 W200r318 WA4HDD/305 WBSWQG302 KBOXI30D KGYM/281 WDACOW200
ISBLYN/280 OK1DH300 AD15/290 W2FTY/280 WALITIIT WDsJIYUHTA KALJGA24 KQgwi2zr WDODDU181
1SBRZW/248 DKIMPI345 K1OFGI3a4 W2LZX313 WALMITI240 KEAAWIIE KaMN/293
Radiotelephone
DFBFD/254 1BACBI310 FYGCARE0 KA1ZO/261 KF3C/20t WAPZVI322 WASSOI3/180 KBCX/289 KOHQM/I06
DJIBVMIZ25 |BMPF/316 PYBGA/A23 WiAB/262 KJaL278 WaUNP/280 WBEHXK/ 148 KBLJGI323 Kolvwi2os
DK4LK[r298 RSSWI00 SMEVS/281 WiHX/352 N3AZUI225 WA4HDD/304 WBSRQM/25¢ KemMIDI126 KOMKI28%
DKEKK22Y JATJANII2S SKEAWI304 WILQQIIAT N3KR/M137 WAL4JTII311 WBSWQRGI294 K8MN/278 KSPEVI178
DKOZR/203 JHIGZE/318 SMBAQU/259 WIPNRA52 W3DCTI206 WA4QBX/317 KBIR/322 KANAJ3TO KSVAL/295
DL4FVI151 JOTABS/200 SMBCVE200 WI1YNi251 W3FDP/305 WA4QMQI296 KEPZI314 KANWD/278 KB91S/291
DL7FT/339 JA2FLIJI278 SMBVRA17 WATHJZ/298 W3ISTAEG WA4GOV/244 KBSVL3E: KAZO/ 296 KQOW/2ET
HaGU132 JA2GBO263 SMBMCIa01 WAILOU/254 W3IMP/333 WA4LUPS/3D0 KBEJK288 KEZ20r289 KR80/281
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EAIVGI274 JAUYS/290 SviIMOIsTY
EA7LM/239 JHZPYX(253 VETYX/312
EA..JI330 JASPULI30R VEIBX/322
EASLD7306 JABCNL/295 VEIEFX/235
F2B5/333 JATBALIRZTI VENII311
F&DLMI304 JATGLBIIGE VEILAU/253
FEGPG/206 JATHZIZ2L VEIMRSING
FHE/332 JATJHIA2Y VEIMVIZEY
GA8JHI318 JATZP/290 VE4AFQ 227
GaZBaa26 JARBARI1S XE1N1/308
HBYBRC/254 JASGPAI22G KEIVVI260
HB9TI.{355 KHBJEB/28g YVIEAH/250
HK3DD0/299 KP4AM290 ZLABIL305
HRIATER0Y QE3ALWIZE2 £S10EM60
HZ1AB/154 OK1MPI335 Z56JM/352
11JCI253 ONSFUB02 AZADX/307
11RB/334 OZ1BNZ{229 AD1SR257T
[RBOX/a22 QL1BODI229 K1EFI/2g2
12YBCI319 QZ70PI31g K1GW/!199
122GCI313 PY2CYKS334 KIWVX/203
1405P/253 PP5UG/332 KIVIHM/260
cw

DKSMBI19% JAZGBO255 OZ2E/169.
DK&ZIR/1 T2 JAIFYCI207 OZTRWIZAR
DLTLEZ33 JEISARR13 DZ7OP255
DL1SN/125 JABPULI257 FMECSTI281
DLTCW!I225 JAGCONL22 SMPBZH233
EA3IBEN/164 JHAIVO/198 TN X287
EABRLI216 DK1MP/286 VE3BX/288
F3ATI303 DZ1ABA/IB3 VE3Ir260
HEBICGEOM5 OZ1FRR/278 4ZA0X7250
HK3DDDA TS QZIVYI300 ADIS/133

WA1EMII218 HAF 331 WB4GSK201
WATTPR/248 K4KLIZIZ80 WRADSS320
WATWTP/275 KASFQZI250 WB40GIB05
KENH280 KCAEWNI7 WJ4T/156
K2TKI250 KC4ST7223 RBSDCY2TS
K2UFMI314 KD4JDI128 KCSTRI232
K2U319 KE4LY132 NBAMANTT
KB2CTN77 N4AQCH243 NBAWS/281
KO2KUI200 N4AVB/300 NSBBEf231
wWacsia1a N4AYQ/2B1 NBDSK/265
waLzxan? NACFLI243 N5SJR/200
W2MPI/301 N4DRCI237 NENWI311
W2PSLI310 N4ETA214 WSCRPI210
W2RS0/126 MAFKZI2G64 WHEFA/298
wauli2rs MNAKE!I18 WSLFKI293
WAZBGER225 MN4KG315 WHLLUI253
WAZIZNII01 W4BBLAA2B WEMUGI0Y
WB2TKU76 W4BIMI290 WEHNUT/PJTAT1
WB2TQJNTE W4b.Ji299 WBRJCI28Y
KIKA/I06 W4MGNIA3T WASIEV/331
KRB3HM 24 W4MQM/225

R 1GW/ 139 AA4CM/I252 WALGBX/225
WI1AB/275 KAOEFM T4 WALGMOI191
w1iQ/13a K4FJ1280 WBACSKNTE
WAITPRAGS KAKLZI2T6 WB40SN/272
K2NJI213 NAFKZA 76 NSFWI269
K2TK/83 4KEML34 N5JR/300
KB2EN/172 NAKGI285 WESIYUN 46
KGRASZT1 W4DJJi279 K6RK/252
KJ20/175 Waw293 KABIYEH62
wallxzis WAALJTIIZTE KOGBXItS1

KMER 269 KBLZZUI276 WROU1TE
NBARI3IY KBELH/248 NIAF/330 .
NBHC/188 KCBAI249 NSANR/243
MENALIZG KB Y295 WIDMH/3Ca
ND6UMe2 KGBEU/266 WOGHEC/255
WEBCQ/313 NBDUY30 wWalG /248
WEFAH/125 WaCDG5/326 WBITT/251
WEKZWI218 WERCYIIH WOKQD12
WEQWJI225 WaKNH/307 WOTNZ/N58
WEYMH/178 WBNVPI316 WABPWNIGD4
WBEFGI247 waRDxs240 WDIAEU209
KTBLOX/318 WBUVZI269 WDOAH.206
KYGEX/293 WAZET/240 KEPCGI204
KBT5U/258 WASPY[I308 KATLMI255
KOTH155 WEBSNQGH 50 KBBHJ261
N7OTY/144 WBIWKPI151 KEB283
WTJBS/253 WDSDEL258 WEZI297
ADBI/288 WOSPUG/I27T WERADI284
KBOMO/312 KoBIL/284 WBTJ333
K8OSGT7 KIBWGII15 WDBCFZ/251
N&6HCH67 WagYizi WORYI284
WEB.JH/261 WEGEKMI261 KOVALI140
WBPKBI27 WaQWwI/i279 KEGIN/ 129
WETG297 WBRT/290 KQgWi143
WTJKAI79 WwaLvzi2gg KR30/M128
AD8I281 WABSXLI275 WOZM/306
KaLJGI250 Kalvyizan WDYAHJ294
KACXBI226 KaMK/206 AGBSMT1
WaAH/311 WOKQDI284 KERWL/228

Special

‘Winnipeg, Manitoba: Amateurs within the boundaries
of Riding Mountain National Park will use the prefix
CE4 until Aug. 8 to commemorate the Park's 50th
anniversary.

5t. Catharines, Ontario: Niagara Peninsula ARC will
operate VEIVM on weekends during July and August
from the Welland Canal, Frequencies: 7.050-7.090 and
7.225-7.205. Q8L via Box 692, St, Catharines, ON L2R
6Y3.

Helsinki, Fioland: RC of Helsinki Eniversity of
Technology will operate OH2ZWCA from Aug. 1o 16
from the athletes village during the first World Cham-
piogships in Athletics. Operation on afl ht bands and
modes.

Renfrew, Ontario: XN3GT will operate from Aug, /
fo 14 ta commemorate the town’s 125th anniversary.
Frequencies: cw — 3.667 7.040 14.080; phone — 1.770
3.810 7.060 7.240 14,130 [4.240. QSL via 34 Bruce 5t.
Wast, Renfrew, ON K7V W1,

Oyster Creek, New Jersey: Jersev Shore ARS will
operate KFZT {rom the OQyster Creek Nuciear
Crenerating Station from 18007 Aug. 6to 18007 Aug,
7, Frequencies: phone — 3,930 7,230 14,260 21,260
28,560, cw/Movice — 30 kHz up from lower band
edges. QSL via 619-17th Ave., South Belmar, NJ
07719,

Milwnukee, Wisconsin: Milwaukee RAC will operate
WIRH from 0OG0Z Aug, 6 to G000Z Aug. 7 to celebrate
the club's 65 years of service. Operation 25 kHz up
from lower General class phone and ow band edges,
?;Jto 15 meters. QSL via 1221 N. 72nd 5t., Waowatosa,

1 83213,

Somerset, Penasylvania: Somerset Co. ARC will
operate AK2J from Mt, Dayis, the state’s highest point,
from 1800Z Awug. § untit 18007 Aug. 7. Operation in
ivwer 25 kHz of Cieneral class phone bznds and cw in
the Novice hands. Certificate via Box 468, Somerset,
PA 15501,

Friendship, New York: Allegany Highlands ARC will
operate KW2J from 1300 to 2100Z Aug. 7 in obser.
vance of National Friendship Day. Frequencies: cw —
7,123 14,060 21,060 28.060; phone — 7.280 14.280
21,380 28.580. Certificate via P.Q), Box 373, Friend-
ship, NY 14739,

Poughkeepsie, New York: Poughkeepsie ARC will
operate KZKN from 1300 to 21007 Aug. 7 from the
home of Samuel F. B. Morse, Frequencies: phone —
3.983 7.2683 14,283 21.383 28.583; ¢w —— 3.683 T.083

*Agsistant Communications Manager, ARRL
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14.083 21.083 28,083; Novice - 3,745 7.145 21,145
28.145. Certificate and QSL.

Clinton, Ohio: Silvercreek ARA will operate WHRPNF
from 400Z Aug. 7 until 0200Z Aup. & in observasice
of Skunk Day. Operation in lower part of 20 and 40
meter General class phone bands, Certificate via
KASMPH, 1241 Comet Rd., Clinton, OH 44216,

Akron, Ohio: Cuoyahoga Falls ARC will operate
WEVPV/B from 2300 to 02002 Awug. 10-12 and 1500
to 2X07Z Aug. 73 from the Afll-American Soapbox
Derby. Freguencies: phone ~— 3.945 7.265 14.240
21,365 28.595; cw — 10 kHz inside Novice bands on
the hour, Certificate via P.(). Box &, Cuvahoga Falls,
OH 44222,

Mackinae kstand, Michigan: Tri-County Wireless
Ciroup will operate NRCOY from 1500 to 23002 Aug,
13 from the Grand Hotel's **Longest Porch in the
World,” Operation on 7.280 14.280 21,380 28,580
147.480. QSL via N8COY,

San Rafael, Califorpia: Marin ARC will operate
W6SG, starting at 17002, Aug. 13, in celebration of the
club’s 50th anniversary. Frequencies: phone — 7.265
14.265 21,365; ow — 7.065 14.065 21.065.

Johannesburg, California: Los Angeles Air Force Sta-
tion ARC will pperate WASNEL from a gold mine in
conjunction with a similar group in Johannesburg,
Republic of South Africa. Operation from 0100Z .4ug.
13 until 19002 Aug. 14 in the lower Ceneral class 20-,
15- and |0-meter phone bands. Certificate for working
baoth stations via P.0O. Box 1211, Torrance, CA 90505,

Collinsville, Llinois: Egyptian RC will operate WAL
Aug. 13-14 during the *‘Rediscover Cahokia Mounds'
celebration. Operatlon around 14,235 and 7.230. Cer-
tificate via P.Q. Box 562, Granite City, IL 62040,

Paramus, New Jersey: Bergen ARA will operate K2TM
from [500 to 2400Z Aug. 13-14 to celebrate the club’s
20th anniversary. Frequencies: 7.235 14,275 21.380
28.610 146.520. Certificate via K2UFM, 21 Forest Dr.,
Hillsdale, NJ 07642

Logan County, West Virginia: Logan Co, ARC will
operate KCANR from 1600Z Aug. 20 until 0400Z Aug.
2/ during the club’s annual Mountain State Award ex-
pedition. Operation 25 kHz up from lower General
class band edges and on 3,725/7.125. Certificate via
B. Napier, RED 1, Box 198, Chapmanville, WV 25508,
Podunk, Vermont: Nashuz ARC will operate WBIFFZ
from LSOOZ Aug. 27 to 23002 Aug. 22, providing QSOs
for the I Worked Padunk™ certificate. Operation 23
kHz up from lower General elass hf phone and cw band
edges. Certificate and QSL. via K{JUL, 35 Northwood
Dr,, Nashua, NH (3060.

Chicago, Ilinois: Hamfesters RC will operate WIAA
on Aug. 26-28 from the Chicago Ridge Mall to
celebrate their 50th anniversary,

Conducted By Mark J. Wllson,* AA2Z

Rochester, New York: Rochester ARA will operate
K2JD from £500 to 2100Z 4ug, 27 and 28 from Camp
Giood Days and Special Times. Frequencies: phone —
3.900 7.230 21.350: ew — 3.525 7,025 21.025. Cer-
tificate via £,0, Box 1388, Rochester, NY 14603.

Porter, Indiang: Porter Co. ARC will operate NYRD
from 1300 to 23002, .4ng, 27-28 to celebrate the town's

25th anniversary. Operation on 14.245 21.370 28,520,
Certificate via P.Q. Box 453, Valparaiso, IN 46383,

Walnut Grove, Minnesota: WAUCED and WABALIU
will operate from Awg, 27 {0 Sept. 4 from the “Little
House on the Prairie’” site. Operation near the low end
of the 80- to 10-meter Novice and General class bands.

Chelsea, Michigan: Chelsea Communications Club will
operate WDBIEL from 2300 to 01002 Aug. 30 (o Sept,
3 during the Chelsea Fair., Operation on 80- and
d(t-meter phone. Certificate via 104 Bast Middle St..
Chelsea, M1 48118,

Gloucester, England: Ciloucester ARS will operate
GH2ROG on Sept, 2-3 to commemorate the 500th an-
niversary of the granting of the Royal Charter to the
City of Gloucester by King Richard III. Operation on
all bf bands., Certificate available via Gloucester Royal
Charter Award, 7 Crasmere Rd., Longlevens,
Ciloucester €302 ONQ, England.

Tombstone, Arizona: KR7KZ will operate from 15002,
Sept. 3 until 2400Z Sepy, 4 from the OK Corral during
the Second Annual Rendezvous of Cnnfighters, Fre-
guencies: phone — 7,280 14.280 21.380 28,680: cw —
7.130 21,130, Certificate via P.O. Box 36032, Tucson,
AZ 85740,

GSLing Special Events Stations: To get yvour QGSL
or certificate from any of the Special Events sta-
tions listed here, tollow these simple guidelings.
(%After working the station, carefully fill out a
{ASL card for the L3S0, Show the date and time
accurately using UTG. $2) Prepare a stamped, self-
addressed envelope. If sending for a certificats,
use a9 x i2in.envelope if you want an uniolded
certificate, or a no. 10 business size envelope if
folds are okay. Inciude encugh postage tor return
of your envelope. {3) Mail both your QSL and your
s.a.s.e. to the address listed, or to the address
given on the air by the station you QS0. Be pa-
tient. Often, Special Events stations will print
their cards and/or certificates after the operation
is over so they will know how many to order.

Note: The deadline for receipt of items for this
column is the 15th of the second month
preceding publication date. For example, vour in-
formation would have to reach Hq. by August 15
to make the Qctober issue.
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New Books

GUIDE TO RTTY FREQUENCIES

by Qliver P. Ferrell. Published by Gilfer
Associates, Inc.; Park Ridge, NJ. Second edi-
tion, 1983. Soft-bound, 6 x 9 inches, 192 pages,
20,95,

[J Monitoring hf RTTY signals can be in-
teresting, informative and just plain fun. Few
in number, I'm sure, are Amateur Radio RTTY
operators who do not attempt to copy other-
than-amateur signals at one time or another. Per-
sonal computers and other microprocessor-
oriented devices make it easier to access the in-
formation. These devices are aided by the
general-coverage receivers that are more and
more becoming a part of the radio amateur’s
equipment Uneup. But even with all of the
technological sophistication on hand, there are
times when the signal you're attempting to
receive defies afl vour efforts to decode it. At
that point, you wonder ‘‘why?”’

This guide can offer some answers to that
guestion. At the same time, you’ll have on hand
a listing of RTTY stations that’s long enough to
keep you occupied for many hours. It will
eliminate a lot of the guesswork you probably
have been doing in your attempts to do some
RTTY receiving.

What this book is not is an RTTY primer. You
won’t find pictures of RTTY gear and sugges-
tions on what to buy, how to hook it up, and
so on. It does offer you some information about
the different approaches to encoding and
decoding RTTY signals, short sections on the
Russian (cyritlic) alphabet, the Hellschreiber
teleprinter system and test signals wsed. Over
4500 RTTY stations are listed, including infor-
mation on how to interpret the abbreviations
used in the listing.

The guide provides you with station schedules,
operating frequencies, antenna beam headings,
“silent days,” emission types, frequency shifts,
power levels and transmission speeds used, call
signs, locations, the type of service and other
remarks.

An abbreviations list and an update of Z codes
{Z signals) is included. Akin to Q signals (with
which you should be somewhat familiar), Z
signals are used by commercial and military
services which, in many instances, use both
codes.

Think the (BF (QUICK BROWN FOX) test
message is the only one used? How about:
YOYRZ LE BRICK GEANT QUE I'EXAMINE PRES DUE
GRAND WHARF? That's: *“Look at the giant brig
that I am inspecting near the big wharf,” a test
“slip” now transmitted on occasion by the
French Navy and by other French military ser-
vices and commercial stations.

Do at least some of your shortwave listening
interests lie in copying military, weather,
aeronautical, embassy, press or commercial
RTTY signals? If so, you’ll want a copy of this
guide on vour operating desk, — Paul K, Pagel,
NIFB

70 11 £

PRACTICAL REPAIR AND
MAINTENANCE OF
COMMUNICATIONS EQUIPMENT

by Albert D, Helfrick. Published by Prentice-
Hall, Inc., Englewood Cliffs. NJ. First edition,
1983, Hard cover, & X 9 inches, 308 pages in-
cluding index, $29.95.

[C} This book should be on the bookshelf, within
easy reach of everyone who is in the business of
repair and calibration of communications equip-
ment. Both commercial and amateur gear are
thoroughly covered, not by specific models or
manufacturers, but in general. The repair
methods and circuit analysis used will cover most
of the equipment available today. For us ““old-
timers,"” a lot of this is “*old hat," but for those
new to the field of communications equipment
repair, this book will surely lead you down the
right path. | was very much impressed by the
detail of the coverage,

Chapter | deals with equipment failure,
repairs, safety and liabitity, record keeping,
schematic diagrams and manuals, and one of the
most important items — calibration of the test
equipment used.

In Chapter 2, you're led through the analysis
of electronic circuits from the basics of voltage,
current, power, gain and frequency, all the way
through iCs, digital systems and microproces-
sors. The coverage is complete.

Chapter 3 will probably be of greatest interest
to radio amateurs. It covers transmitters,
receivers and transceivers used in the frequency
range of 3 to 30 MHz - how they operate and
how to troubleshoot them. There’s & generous
supply of illustrations and diagrams; in fact, the
entire hook is well illustrated.

Vhi and uhf operators will enjoy Chapter 4.
The coverage is almost exclusively about frequen-
¢y modulation (fm) techniques, as this is the
most-used method of modulation on these fre-
quencies. Osciflators, mixers, frequency
multipliers, <istortion and equipment per-
formance is covered thoroughly,

To me, Chapter 5 is the other more interesting
chapter in the whole book. It is & thorough
treatise on frequency synthesizers, starting with
a single PLL and continuing through coverage
of multiple PLLs, dual-modulus programmable
dividers, presettable down-counters, mixers,
phase detectors and the whole gamut of circuits
necessary for frequency synthesis. Proper tech-
niques for troubleshooting them are also
presented.

Chapter 6 is specifically aimed at the radio
amateur and the multitude of station accessories
that may be found in the radio shack. Most em-
phasis is placed on the proper operation and
troubleshooting of linear amplifiers. RTTY ter-
minals, oscilloscopes and frequency counters are
also covered.

Chapter 7 deserves considerable attention
because it deals with preventive maintenance and
restoration of e¢quipment performance to

manufacturer’s specifications. One cdoes not
normally notice a gradual deterforation of one’s
equipment performance, but a regularly
scheduled maintenance-and-calibration program
will bring such malfunctions to light. Receiver
sensitivity, gain, age action, distortion, spurious
responses and frequency drift are some of the
items covered, as are transmitter power output,
spurs and frequency response. Intermittent
ptoblems and how to cure them {and who hasn't
had them!) are also dealt with in this chapter.

All in all, I found this book very worthy of
consideration for the home or workplace library.
While | don't agree 100% with the
troubleshooting methods offered, each of us has
our own pet procedure, The author shows he has
had many years of experience in this field, in
order to present the clear, in-depth coverage of
the material as he did. You'll find an answer
somewhere in this book for most repair and
maintenance questions that may arise. - Norm
Bradshaw, WSEEF

BUYER’S GUIDE TC RADIO AND
ELECTRONIC PARTS

by Edward Hall. Published by Hallward
Products, St. Louis, MQ, Third edition, 1983,
Soft-bound, 8-1/2 ¥ 6 inches, 95 pages including
index, 36.95,

[Z} How many times have you scratched the idea
of a “homebrewed’* project because you're faced
with the seemingly insurmountable task of col-
lecting the parts you need? Hallward Products
has attempted to make the parts-collecting task
a bit easter for you. Their buyer’s guide contains
a listing of 75 retail-order companies. To qualify
for a spot on the list, the supplier must have a
mail-order operation and be willing to sell in
small quantities to individuals.

In addition to a two-page item index, the guide
has two main sections: an 86-page Directory of
Parts and a six-page Supplier Information Sec-
tion. The Directory lists the parts alphabetical-
ly by generic name with a part number and a
description. A number is included on cach line
that teils the reader the variety of parts that are
stocked by the supplier for that fisting, and is
an indication of how complete a supplier’s of-
fering is for that part,

Once the desired part is found in the Direc-
tory and a supplier is ¢chosen, the reader refers
to the Supplier Information Section. In this sec-
tion are the supplier’s address and phone
number, catalog cost, minimum-order informa-
tion and whether the offered parts are new or
surplus items.

A copy of this guide (formerly known as Radlo
FElectronics Buyer’s uide} should simplify your
parts purchasing and leave more time for circuit
building. (When you complete the project, write
it up for QST so others may benefit from your
ideas!) You can obtain your copy from Halflward
Products, 39 Sunset Ct., St. Louis, MO 63121.
~— Pawl K. Pagel, NIFB =)



SHilent Keps

It is with deep regret that we record the passing of these amateurs:

*KAIBTU, Norman R. Leveilte, Greenville, RI
KAITHUT, Raymond H. Brown, Barrington, NH
WIIMY, Joseph C, Villandrie, West Warwick, RI
WIKFR, Henry Macaro, Cranston, RI
WITRU, Alfred L. Berner, East Hartford, CT
W2FKQ, Gyzak ““Guy’ Kehaian, San Jose, CA
K2FX, Durwood *‘Dee" Finch, lLake Success, NY
WH2HZM, Albert G. Bull, Rochester, NY
W2OC, Alfred F, Hanzl, Carlstadt, NJ
K2JWR, Donald C. Wohlgemuth, Fultonvifle, NY
WB2KCJ, Barney . Meltzer, DeWitt, NY
W2KFOQ, Thomas G. Saunders, Atlantic Highlands,
NJ

2KLF, Robert T. Loveland, Hamburg, NY
K2KP, Frederick 8. Powell, Marmora, NJ

2LEL, Denald B, Masten, Newburgh, NY
K2LLP, Patsy T. Sacco, Middlesex, NY
WILLS, William M. Ashman, Forest Hills, NY
W2MW, M. Everett Walker, Bloomfield, N¥
W2NVD, Everett W. Kulre, St., Spring Hill, FL
W2RTX, Silvanus J. Macy, Jr., Caledonia, NY
WA2WCW, Howard A, Gifford, Valley Stream,
NY

WB3IAEW, Charles E. Kauffman, Mertztown, PA

WICKS, Carlyle G, Dickens, Hagerstown, MD

KAIKSU, Eric H. Bronson, Darhy, PA

WILGD, Joseph Soroka, Carnegie, PA

*K3IPNL, Manfred P. “Fred” Siebert, Fulton, MD

W3QR/K4GT, Frank J. Shannon, 8r., Tampa, FL

WIWHM, William F. “Mac’’ McMahon, Silver
Spring, MD

KIWP(, John C. Holibaugh, Rockville, MD

WA4BRZ, Richard C. Welch, Arcadia, FL

W4DAU, Henry ““Brad” Wood, Tampa, FL

W4EIK, Louis W. Carstensen, Hronson, FL

‘W4FC, H. Barton Yager, Palm Bay, FL

WAFCW, Charles E, McArthar, Cordele, GA

‘WAMICH, Herbest Branham, Charleston, SC

K4KPW, Robert M. Kuha, Sr., New Port Richey,

FL
W4LUB, David B, Tooley, Owensboro, KY
W4NSA, James L. Stone, Shallotte, NC
K4WOR, Doneald E. Trotter, Woodstock, GA
‘W4ZP, Chacles W. Arnold, Weems, VA
WS5AZE, Henry W, Strege, Albuquerque, WM

50 Years

August 1933

71 At presstime, the Federal Radio Commission an-
nonnced new regulations for amateurs, including new
voice privileges in 1800-2000 and 28,000-28,500 ke. A
pure d.c. power supply will be required for operations
below 28 Mc. Any station may now operate as a pot-
table under certain notification rules. More complete
info next issue,

{1 Of 37,000 existing station licenses, 10,000 were
tssued specially for portable activity, spurred by S-meter
interest. One example is a hand-portable transceiver
built in a metal tool box, including batteries, by
WICTM and WICTW. Efficient communication is
achieved with a Pickard antenna, a half-wave wire with
untuned feeders, matched by a coupling device of three
“pi** epils — sort of an auto transformer.

7] W2AQE believes that recent progress in receiver
stability has outpaced transmitter development, par-
ticularly on the higher frequencies, and describes an
oscillator-amplifier rig for S and 10 meters with a pure
d.c. signal free trom drift.

J And just in time, too. Managing Editor W1S2
reporcts that after several years of lethargy, the 10-meter
band is *hot’* with DX.

L1 WABIM uses the new pentagrid converter 2A7 as
first and second mixers in his superhet design, and thus
has six tubes doing the work of eight.

] G. Grammer suggests simple ragchewing in the
1750-ke. band as respite from battling QRM in more
populated bands, and presents a breadboard rig with
type 45 tubes in a push-pull series feed Hartley circuit
to provide the signal,

WSEKY, James P. Broussard, Lafayette, LA
WDSGDO, Jack E. Mahalfey, Tomball, TX
W5GQ, Bugene ¢, Bartholomew, Austin, TX
W5HCO, J. Otto Lotz, New Orleans, LA
WS5HRH, T. W, Lewis, Galveston, TX
WSTYQ, George H, Sargent, Roswell, NM
KRSU, William W. Coldwell, Luling, TX
WSYX, Louis 1. Zinterhofer, Midland, 'TX
WEZG, Harry Clay Sherrod, Galveston, TX
W6CLS, John 1. Steventon, Hillsborough, CA
WAGCQG, Marvin W. Olson, Paradise, CA
WAGDF], Irene K, Atkins, Pacific Palisades, CA
KAGEDS, Albert L. McCormick, Santa Cruz, CA
K6EPX, E. Walter “Doc” Sauermann, Bishop,
CA
*N6ES, Frederick W. Ross, Del Mar, CA
WASIIF, Mary E. Wilkerson, Lakeside, CA
WAGLJA, Norman E. Pearsall, San Frauncisco, CA
WHLIT, William 1. Emmons, Pebble Beach, CA
N6JD, Joseph Dittrich, Jr., Redwood City, CA
WASGTNR Johnny V. Alves, Hanford, CA
W6TZO, Robert C. Hird, San Diego, CA
W6ZOP, Joseph A. Lieb, Jr., Anaheim, CA
W7ALM, John LaPay, Algha, OR
WBTBJQ, Edgar A. McGuire, Willcox, AZ
N7EUU, Dellis V, Sutherland, Albany, OR
WTHTN, Milo “Mike™ F. Placek, Boise, ID
WTHRM, Harvey J. Robertson, Cheyenae, WY
WTIKH, Josiah R, Nichols, Yuma, AZ
W7LE, Harold A. Farmer, Laramie, WY
WTLTG, Robert M. Clark, South Bend, WA
WTSLO, MNeal, H. Brown, Tucson, AZ
KD7T, Carl F. Winter, Bellevae, WA
WRBTTLJ, James **Hank™” Christenson, Tigard, OR
WIVX, Gilbert V. Collier, Carson Clity, NV
YWABABN, Robert E, Wolverton, Hoit, ML
WERCYW, Archie A. Billings, Grand Rapids, M1
WA!;{FVT, Shelby J. “Bud” Schroeder, Sylvania,
[8)

K8IAA, Harvey ], Baldwin, East Detroit. Ml
WRIEQ, Emil O, Schuchardt, Jr., Columbus, OH
WDRIFF, Gary L. Lorenz, Facwell, M1

WSLOM, Thomas W. Bingham, Cincinnati, OH
WASLZE, Wallace E. Richmond, Cameron, WV
WAMBO, Joseph A. Pittner, Ottoville, OH

[.] The World’s Fair (Chicago) Amateur Radic Coun-
cil has 2000 square feet of exhibit space in the Travel
and Transport Building, for WOUSA/USB as well as
displays by manufacturers, Already 40,000 of the public
have stopped by, and visiting hams from all 48 states
have signed the puest book.

[l Honeycomb coils are used by W2CMY in a two-tube
receiver to achieve 200-19,000 meter coverage for listen-
ing to press, weather, time ticks and transoceanic
traffie.

(] The League’s QSL Bureau system has now been ex-
panded to include Canada, with five volunteer district
managets it place. incoming cards only, of course.
{1 The Federal Radio Comimission bas purchased 10
new AGSX superhet receivers with bandspread coils for
the ham frequencies — a warning that mote intensive
monitoring of us is in the works.

{1 During the summer months, we can get (57 and
a Flandbaok for the special package price of $3.

25 Years Ago

August 1958

_1 Copthorne MacDonald has developed a slow-scan
method of picture transmission by amateur radie, Out-
put from a flying spot scanner is put through a ‘phone
transmitter, using a pass band of only 3 ke. At the
receiving end, a long-persistence cathode ray tube
rcpm_d_uccs the image every 6 seconds, with 120 lines
definition.

[J WSZCC’s transistor radio in his new car of course
had no “B* supply for his short-wave converter, so

WABMPW, Darwin R. Vore, Seven Hills, OH
W(S)P;?N. Royce 0. Woodward, Mount Vernon,

K8TDA, Lawrence W, Lintern, Wooster, OH
WBZLP, Reuben W. Rautio, Dayton, OH
KA9BVW, Leslie G, Kinne, Valparaiso, IN
K9CIY, Carl D. Smith, Frankfort, IN
WOELK, Wemple Dodds, Crawfordsville, IN
WOESR, Frederick J. Schmidt, Milwaukee, WI
WYFFD, George D. Hansen, Boca Raton, FL
WOIRP, Kenneth A, DePew, Carterville, IL
WONY, Herbert F. Wareing, Milwaukee, W1
Wi’};ss. Willard L. “Bus" Howell, Livingston,
WOBBN, Wallace R, Smith, Grand Marais, MN
WBBGB, Robert V. Smith, Sious City, LA
WODC Willis L. Otto, Davenport, 1A
WHEDFX, Earl E. Rose, Red Lake Falls, MN
WOEVI, Ralph E. Moore, Iberia, MO
KHGHG, Charles B, Metcalf, Wichita, KS
WBAIUZ, Charles B, Hall, Topeka, K$
KAJEL, Russell P. Widlund, Denver, CO
WHWLY, Charles F. Rhodes, Matthews, MO
WOWM, Roger L. Olson, Minneapolis, MN
KV4CM, Frank E. Pelton, Jr., St. Croix, VI
VE2PJ, Albert E, Altherr, Beaconsfield, PQ
VE3IBRU, Bruce Burden, Willowdale, ON
VE3HDA, Charles G Clarke, Cambridge, ON

*Life Member, ARRL

In wrder to avoid unfortunate errors in the Silent Keys
column, reports of Silent Keys will hen¢eforth ba con-
flmed thmugh acknewledgment only to the family of the
deceased. Thus, those who raport a Sitent Key will not
necegsarily receive an acknowledgment from Ha.

Note: All Sllent Key reports sant to Hg, must include the
name, addrass and call sign of the reporter as well as tha
name, address and call of the Bllent Kgy in arder to be
listed in the column, Please allow several months for the
listing te appear in QST.

he built another with 12-volt tubes — including 12 volts
on the plate,

1 The necessity for shielding and resuitant tight com-
partments has resulted in heat buildup problems in
much of today's gear. Ronald Ives says that simply
adding a fan is not adequate, and explains the principles
of thermal dissipation,

[ W1ZEOQ’s filtering and shielding modification of a
commercial receiver reduced both stray pickup
{especially for break-in operation) and unwanted radia-
ftion CTVI).

1 Second harmonics from Novice B0-meter rigs are
still causing 7-Mc. havoe. WI1ICP has constructed a
simple antenna coupler that will suppress the unwanted
energy.

{71 W3GKP found commercial measuring devices for
standing-wave ratios inadequate at 50 Mc. and higher,
so built his own using RG-8/U cable lengths and stan-
dard coax fittings for capacitor connections,

1] More than 300 observers in some 50 countries have
been submitting v.h.f. activity reports for data process-
ing by the League’s Propagationt Research Project for
the U.8. Air Force laboratories. This is another part
of the International Geophysical Year research.

[ Perfect copy of the telepraphy transmission of the
Armed Forces Day message was made by 78 par-
ticipants around the country. On teleprinter, 140 re-
ceived the special certificates of accomplishment.

) W4SUD's 813 amplifier runs a cool half-kilowatt
and is adjustable to handle ¢.w., #.m. or sideband
inputs.

[} The League has asked the Federal Communications
Commission to open 14,300-350 ke. for voice use by
all amateurs, not just the higher classes of license.
(] The list of prominent names as chairman or speakers
promises to make the National Convention in
Wash%nRgt"?’n this month a really outstanding gathering,
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The Worle Above 50 WiFz

Advisory Committees — They Work!

A prime example of how our League Advisory
Committees can function to produce tangible
and worthwhile results was demonstrated anew
by approval of a new 6-meter band plan by the
ARRL Board of Directors at their April meeting
{see June 1983 ST, page 54). This plan
represents several vears of work by the
VHF/UHF Advisory Committee (VUAC), and
involved close cooperation and consultation with
the VHF Repeater Advisory Committee
(VRAC). The fact that these two committees,
representing such diverse interests as solid focal
communication on the one hand and long-haul
DX on the other, could produce a common set
of recommendations is, { believe, a fine exam-
ple of how hams can work together.

True, there are a few potential conflicts in the
plan, which seems to be the case for almost
evervthing in life these days. Three repeater in-
puts are designated in the 52-MHz Pacific DX
window. There are also potential clashes between
repeaters and model controllers. However, these
should be resolved eventually. Through close
fiaison with the Academy of Model Aeronautics,
plans have been made for the relocation of the
radio-control channels that have been threatened
over the past few years by the growth of 6-meter
repeaters. This changeover will require three to
five years to accomplish, and until the move is
complete, potential conflicts with 0 prime
repeater output frequencies remain. The repeater

users will probably not notice any interference,

but for the modelers it’s a different story. For
them, QRM may mean the loss of an expensive
model or even personal injury.

in addition to the 53.1, 53.2, 53.3, 53.4 and
£3.5 MHz designated for model control in the
old 6-meter band plan, & few modelers have been
ustng 53.6, 53.7 and 53.8 MMz, despite the fact
that these frequencies were not so designated.
Presumably, they will move their operations to
the part of the band defined in the new plan also,
Although these potential conflicts will exist for
several vears, cooperation and understanding on
both sides should be adequate {o prevent serious
problems from developing. Even if wide berths
are given to the DX window and the current
model control frequencies, there remain 36
repeater pairs with no potential conflicts (30 if
the 53.6, 53.7 and 53.8 frequencies are included).
It’s hard to imagine a time when there will ever
be a need for that many 6-meter repeaters in any
given area. When the model controllers ac-
complish the move to the new part of the band,
these repeater pairs showld be completely free of
conflicts, leaving just three channels that might
cause QRM to DXers attempting to work iato
Australia.

The reason for the DX window is that the VK
&-meter band includes only 52 to 54 MHz. While
it is true that there will be a lot less of such work
in the coming few vears that there has been over

*Send reports to Bill Tynan, W3X0Q, B0, Box 117,
Burtonsville, MD 208686, or call 301-384-6738
to record late-hreaking information.

72 057

New 6-Meter Band Plan

50,000 to 5.100 CW and FSK Only (FGC Fuls)
with automatically controlled beacons permitted
between 50.060 and 50.080

50,100 {o 50600 CW, SSB and A-M
50.110—DX Galling Frequency
£0.200—Domaestle Calling Fraguenc

(suggest QSYing up for local QSOs, and down for
longar haui}
50.400—A-M calling end working frequenay

50,600 to 51.000 Experimental and Special Modes
50.700-RTTY calling and wor&lng}fraquency
50.800 to 50.980-Radie contral {RIC)

10 channels with 20-kHz spacing

51.000 to 51.100 Pacific DX Window {ZL)

51,100 to 62.000 FM Simplex
aceommodates 45 channels with 20-kHz spacing

52.000 to 52,060 Pacific DX Window {VK)

52,000 to 54.000 FEM Repeaters and Simplex
Repeater pairs (inputloutput)

52.010/53.010 52.330/53.3301 £2,690453.690
§2.030/53.030 52.350/53.350t 52.710153.710
52.050/53.060 52.370/53.370" 52,73053.7307
52.070/53.070¢ §2.390/53.290 52.750¢53.7501
52.080/53.080 52.410/53.410 B2.7T0/5A.TT0Y
52.110/53.110 52,430/53,430¢ 52.790/53.700
52.130/53.130¢ §2.450/53.450¢ 52.810053.810
52,150/53.150¢ 62,470/53,4701 52.830/53.8301
5217053170 £2 83053 560" 52,85/53.860"
52.180/53.180 52.670/53.570¢ 52.870/53.870!
52.210/53.210 £2.590/53,5¢0 52,B90/53.890"
52,230/53.2301 52.610/53.610 £2,910/53.910f
52.250/53,2501 £2.630/53.6301 52.930/53.930¢
52 270/53.270F 52.680/53.6801 £2,950153.950!
52 290)53.290 52 670/53.8701 52.970/53.970¢
52,310053.310 52.990/53,9501
Simplex Channels

52.490!

52510t

£2.625! (National Stmplex Frequency}

53.460

£3.510

53,5301

tFrequencies for which no crossmode conflicts are
known to exist. RIG to vacate this part of the band
over a three- to five-year period,

the past four or five, the possibility of multi-hop
E,, which could support this kind of operation,
remains, particularly for the western states.
There are simplex fm frequencies galore in the
approved plan. Three exist in the 52.5 region,
including the venerable 52.525 which, of course,
doesn't fit the new 20-kHz spacing standard.
But, I guess it will be with us forever, never-
theless. Although not stated, there should be
three more at 53.49, 53.51 and 53.53 — or is it
53.525? | hope not! Looking at the 5I- to
52-MHz segment, one sees nothing but wide open
spaces. Even with 100 kHz devoted to ssb and
cw work with the ZLs, whose band staris at 51
MHaz, there remain 45 stmplex fm channels be-
tween 51.1 and 52.0 MHz if 20-kHz spacing is
assumed, That should be plenty for all of the
“*private’’ channels one can think of, and should
provide for the new modes just coming on
strearn, such as packet and other forms of digital
communication. It would be interesting to see
some pioneering done in the way of fm simplex
ragchewing and DX done in this part of the
band. I suggest 51.210 as an appropriate rally-
ing spot to start this activity. During band open-
ings, when things get crowded, people can move
off in both directions. With all of this available
spectrum, there does not appear to be any logical

tsonducted By
Bill Tynan,* W3X0

reason for fm operation below 51 MHz, where
the plan calls for other modes.

With regard to the 50- to §1-MHz segment,
the Board inciuded the recommendation that
50.2 be used as the domestic calling frequency,
and the ever-popular 50.110 be used when at-
tempting to work stations outside of the 1J.8. or
Canada. Following this pattern, a group of
Florida 6-meter enthusiasts have suggested that
50.100 to 50.125 be reserved for working DX,

Although it is difficult to get something as
sweeping as this going right away, especially on
a band as variable as 6 meters, [ observe a greater
tendency in this direction this season. 1 continue
to urge those who Jdo believe in the concept to
fead the way and to do a good portion of their
C'Qing around 50.2. The others will follow only
when there are few peopie to talk to around 110,
Incidentally, the plan suggests that, cven at
50,200, locaf long-winded ragchews should move
off on the high side, and longer-haul contacts
should move lower in frequency. When you are
moving, it makes sense to QSY 10 to 20 kHz,
not just a few.

The accompanying table shows the new
6-meter band plan approved by the ARRL
Board. It should be emphasized that any band
plan is advisory in nature, as contrasted with
FCC rules, such as phone/cw subbands and per-
mitted emissions. Yiolation of these government-
imposed regulations carry signficant penalties.
(Observing the provisions of band plans such as
this one, aithough strictly voluntary, is merely
a matter of helping to make life more pleasant
for other band users. It also supports the oft-
repeated claim that the Amateur Radio Service
is largely self-regulating.

The plan makes good sense, and provides
plenty of room tor all interests and modes per-
mitted on 6 meters by our FCC rules, It
represents the suggestions of many people who
made their thoughts known to the members of
the two Advisory Committees. Thus, it would
appear that most users of the hand will find it
perfectly acceptable, and therefore can be ex-
pected to abide by it. Doing so will prevent most
complaints of crossmode interference from being
carried to FCC, which should be very helpfulin
building our case that the Amater Radio Service
requires 2 minimum of government-imposed
rules and regulations and, therefore, a relatively
low cost to administer.

The members of the VUAC and the VRAC
should be commended for a job well-done in
¢oming up with this new plan. Kudos must also
gor to those Headquarters personnel responsible
for liaison to the two Advisory Committees, as
well as W6EJJ, the Board liaison Director.
Special recognition is Hue WD4FAB, a member
of the VUAC. In addition to being an avid vifer
and satellite operator, Dick has also been serv-
ing on the Frequency Committee for the
Academy of Model Aeronautics. 1t was he who
was instrumental in convincing that group of the
wisdom of moving to a [ess crowded portion of
the 5-meter band.

Keep up the good work, YUAC and VRAC,
There is lots more to be done. 'The %02-MHz



band is coming up. It, too, will require a band
plan, We are losing 1215 to 1240 MHz, and a
satellite allocation was established between [260
and 1270 MHz at WARC, These two events,
along with a general increase in the amount and
diversity of activity on the 23-cm band, certainly
indicate a need to revisit the plan presently on
the books for that band.

There are tasks other than the proposal of

ON THE BANDS

6 Meters — There is BIG news this month. What so
many have speculated about has vome to pass! The
LK, hus been worked from North America on 30
MHz. After the normal deadline for this column, word
reached me (first via W4CKD) that on the evening of
June 19, beginning about 2130Z, WICAP/1 on Cape
Cod and KITOL in Maine, slong with VE1YX and
VEIBNN, started hearing the GB3ISIX beacon on
50,018, Calls or 6 by the two VEs brought forth a
response from GU2ZHML on 28.885, Buzzy said that
it would be 2230Z before the Gs could transmit on 50
MHz, and spent the next hour trying every available
means to alert the UK, 6-meter permit holders. The
YBs were in luck. Instead of deteriorating as they did
for K1TOL and W2CAP/1, signal levels actually in-
ereased, with VE1YX's signal reaching S 9 plus 30 48
at times. When the witching hour finally arrived,
VEIBNN and VEi1YX were able to work GUZHML,
GIIRAX, GIARXY, GWILDH and G5KW. To these,
VE1YX added G4BAG. This represents five new coun-
tries for both Bob and Reg, and opens another
fascinating chapter in the annals of the world above
50 MHz,

Only time will tell how many more transatiantic con-
tacts will be made before this E, season is history. Ap-
preciation must go to the British licensing authorities

band plans to the ARRL Board of Directors that
can be accomplished by active Advisory Com-
mittees. Among these are suggestions for
operating procedures applicable to specific
modes, such as EME and m.s., as well as stan-
dards and protocols for use with some of the new
digital forms of communication.

With new developments in communication as
well as new problems arising, we have a conti-

and to the RSGB far their role in establishing the special
outside-TV-hours permits, It is hoped that these
monumental contacts will provide additional evidence
that 50 MHz is a long-haul band, not too suitable for
applications ather than amateur, Everyvone looks for-
ward to the day when all U_X. bams, along with those
of other European countries, will be allowed to operate
on :ilée 50-MHz band, as can most of the rest of the
world.

T must apologize to thase who have tried to use the
answering maching over the past few weeks. Lightning
put it out of action in early June. It, or 2 replacement,
should be in operation by the time this appears.

2 Meters — News for this band is rather scarce this
month, There have bezsn few reports of outstanding
tropo and only a scattering of E.. NALL in central
Kansas notes some E skip the evening of June 7 local
time. At 0156Z, Larry worked WASLHD Fairfield,
California, on a half-minute opening. An hour later,
he hooked up with WA7CGCS Tigert, Oregon, on a
similar-length opening for state number 46, At 0406,
WAGZGS was heard briefly; i5 minutes later, Phoenix-
area stations WERBMHM/7, WATLYT and WA7YWM
were worked and WB7SBX was heard, Apparently as
part of the same E cloud system, KASLDP Huntington
Beach, California, reports working into Oregon,
Washington and British Columbia beginning about

nuing need for active Advisory Comumittees to
serve those of us who inhabit the world above
50 MHz. These committees cannot function in
a vacuum, however. For them to be effective and
responsive, the members must hear from us, the
active users of the vhi/uhf bands. The VUAC
and the VRAC members are listed in October
1982 QST page 47. Let them know what you
think.

2130 local time on the 7th. That translates to 0430Z.
Stations contacted were NINW, WB7UZZ, KIND,
VETASS, K7LWE, WATPVE and VETCYB. Larry
notes that 6 meters was hot around the same time,
which one would expect for this type of propagation.
K6GAQ San Diego was also in on the fun, working
NTBLS, W7GIS, WATGCS, K7HST, WYZI and
WBTTEK — all in Oregon.

T Cm and Down — From the June issue of the
K2UYH 432 and Above EME News we learn that the
new 28-foot dish at K5JL (see photo in last month’s
column) is producing excellent results. [n additon to
many ¢w contacts with reports ranging well above the
0" level, Jay has completed ssb QSOs with ISMSH,
YUIAW, N9AB, ZL3AAD, K2UYH and KBHUH.
Signals both ways on most of these contacts averags
5 % 5. The same issne of the News carries the disap-
pointing news that Zimbabwe probably will no longer
be available on 70- and 23-cm EME, as Peter of
ZE2)1/2251) fame is due to depart for South Africa.
The station should be dismantled tor transport to the
new QTH by the time this appears. The rest of us hams
think we have problems moving. Imagine carrying with
you a 32-foot dish and all of the other paraphernalia
necessary for meonbounce on these two bands! Pater
will be back on eventually signing a Z5 call, so Africa
will still be well represented,

2-Meter Standings

For WAS heiders, listing is WAS number, call, state and call areas worked. For others, call, stats, LB, atatas worked and gall areas worked. Call areas are the 10 U.S. call areas
plus KHB and KLY plus each VE and XE call area plus DXCC countrias niot logated within the continental Himits of the LS., Canada or Mexico. In order to make the Standings
a true reflection of current 2-meter activity, those not signifying continued activity or Interest within thegast two yearg have bhaen dropped. They will ba reinstatad upon written
presentation of a desire to remaln in the listing. WAS holders are listad in any case, Compiled June 15, 1983,

KIBKK*
w

1

2 K5CM* oK 12 1 ME
3 NBJA* MO 12 WATOUB  NH
4 KeHMB* IL 12 K1PXE CT
5 KtWHS* ME 12 N1AIS MA
6 WA4AMVI® NC 12 WBi1FVE  CT
7 K&JL* QK 12 WI1JEM NH
& WABDOT- Wl {2 K1vMi CT
9 WBIRXU 1A 42 WIGXT MA
10 KSCA* 1a 12 KAFWF MA
11 WasD* SO 23 KAIDHO  MA
12 K5BMG* LA 12 W1AIM VT
13 K5GW* TX 12 K1SE MA
14 WBBLUA*  TX 2 W1FSH MA
15 HK4GL* 5C 23 WA1JOF A
16 WVBE* MN 14 KA1DHO Ma
1¥ WBBLBT* LA 20 WHHDQ CcT

1B K4PKV* NG 12
19 WORWH* MO 23 W2CNS* NY
20 walbu* ML 2 W2PGC* NY
21 KIMNS*t NH 48 WAZGSX*  NY
22 WBAVEN* L 12 K205 NY
23 KSFF* NM 18 W2AZE" NJ
4 WSFF* NM 16 W20RI NY
25 WIFN® WA 12 W2CRS NY
26 W1JR"t MA 20 W2RS NJ
&7 WBEQMN* GO 12 K20VS NY
28 WB4EXW*® N& 18 WAZTIF NY
29 KIKFR* IN 12 WB2WIK  NJ
30 VGEX* PA 12 WA2PMW  NY
31 SMYBAE* 21 K2QR NY
32 WAYBJU* QR 12 WB2CUT NdJ
33 VETBOH" 35 WAZFGK  NJ
14 WsPO* cA 12 K2DNR NY
35 WA3VSJ' PA 27 WAZSLY  NY
36 WAGLPK! WAZPVV"  NY
L7 AR 20 W2MPK NY
37 WBEYSG NE 12 KAZBTD NJ
38 NTNW Wh 12 WaDwJ ]
3¢ WsLUU % 12 \évzﬁfzé\gn m
N2BJ NY
N2BMN N
K1FO* CT 49 18 WAZYWP  HY

AATA* MA 47 20
K1GYM* MA 44 15 \.m%%‘s o E’%
waoz* MD
KIWHC PA
K3inco* PA
X0 MD
WABDP DE
. 48
*Gine of mors ME. MD
RS contacts made via Ef WIRUE oy

43 14 Kamp* PA 35 18 KSDHLU TX 27 10 WIEPID IN 40 13
a6 12 AEAT PA 35 B WASYOU LA 28 8 WalP L 40 9
368 11 WacLQ PA 33 10 KSYYY TX 25 8 KIUNM IN 38 8
35 13 KaMwy Pa 32 10 WASTBE Tx 25 &8 KasM L 3% %
a4 12 WAIWUL DE 32 10 W5NZS oK 25 7 AAGD . 3t 10
34 1 WAIDMF MDD 22 9 KEQNM OK 24 9 WEB9TPY I 31 9
33 3 k7ol MD 31 WASIYX ™ 19 9 WEBIMSY  IL 30 11
31 12 WBILJK MD 30 -~
30 11 K3HGE MD 20 11 X 29 12 WBETEM® 14 49 22
29 11 W3oTC MD 28 ¢ WBENMT* 26 13 WERWG* MO 40 15
28 10 K&JYQO 19 5 WAZLSH* CO 4B 20
28 9 WAACAG* AL 49 — PVS* 17 - KPALL* ND 48 15
27 1t WALLYS* FL 48 42 WABLHD 14 & WBRVYV® A 48 11
% 8 WDA4IIS* GA 42 12 KEHMS 11 5 WEEMS NE 48 11
25 1t WB4ALHD TN 40 11 KEGAQ 9 & NoLL KS 48 10
24 9 WA4PCS  KY 40 10 KEQXyY g 4 WBOHU MN 45 12
4 7 WAGJO GA 30 1 NGCA 8 3 KPDAS" A 45 12
KACAW NC 38 12 KBSE* MN 45 10
A7 18 WA4DKH  KY 338 14 WATJXN/T* MT 49 40 WABEJR MO 41 9
47 15 4CD VA 38 12 HAH* MT 48 23 WAPN MN 40 11
45 22 WAHHK TN 38 9 WYGI* AZ 48 17 KRAOD MO 28 11
44 14 KAGAW NC 38 3 WATJUO™ NV 45 1B WBSDGF NE 38 9
41 10 WAMKJ KY 36 12 7JF* MT 44 14 WEBQIUT NE 37 10
3 10 WALNG GA 36 8 WATADK UT 24 B WHRAP 1A 87 10
ar 8 W4ZD FL. 35 12 NTBHG* Ur 21 8 WBESIL MO 38 13
35 13 WDACXU vA 35 8 K7ICW NV 21 9§ WAPW co 3 9
36 12 KARIl4 VA 34 11 WANTM  AZ 17 & KHAQD MO 34 11
B 11 WAISS GA 34 8 WB7EPA* AXZ 18 & KATLM MO 34 10
35 12 WAEJ VA 34 8 NTART WA 16 § KUDZ sD 33 10
3 12 W3y VA 32 8 NTEL ID 13 8 WHRZKG (A 52 3
3 1 AAS VA 31 12 N7AKB NY 12 4 KGoQR NE 31 10
34 12 WASMU KY 30 ¢ WB7QBC WY 12 3 KABAYN MN 28 10
34 8 KGC4P AL 30 9 WATEPU  AZ 5 6 WBIZAH MN 24 g
32 8 KACKS GA 20 —
31 12 K1FJMi4 FL. 26 % WBSPAT* OH 48 233 VEIUT NS 08 17
27 1 Adl GA 24 10 WEWN* ML 4B 14 VE20FO" 43 30
27T 8 N4QH GA 23 8 KSEUR OH 41 11 VESEM 38 11
2 10 WABMIL M 39 9 VE3EN 37 1
28 7 W5JTL* M5 49 13 K8RZB OH 38 10 VE3DSS 37 10
26 10 WDSCRK® OK 49 12 KOWKZ, Ml 38 12 VESASO* 35 12
25 10 NSKw* OK 40 12 WIEKI/B OH 38 B VE3FKX 35 10
25 10 K55W QK 47 12 29 Ml 34 10 VEIDTQ 3 12
22 10 WERRY/E* OK 47 11 WDBBRE Ml 33 10 VE3AIB 23 10
2% 7 K5MWH* AR 47 10 WBLCY OH 32 8 VE3EQQ 20 12
WHRCI M& 48 10 KBS ML 27 & VE4MA 14 9
48 22 KRSF* TX 44 38 WBCAP ML 26 1t VE4UX a5
47 18 KEWE OK 42 12 NBAXA OH 26 ¢
a8 12 WEHN X 42 12 WATN" WY 24 11 12MBC 19 2N
37 9 WEHFV OK 3B 10 |4EAT* 12 64
3T 8 WASHNK  TX 35 12 KOXY* Wi 49 28 G4DZU" 11 8
37 W WB5JAR AR 34 10 WwauD I 45 13 ¥ERBC* 9 5
37 9 WASDBY TX 34 10 KOEFX* IN 44 13 VKSMC* 77
36 12 WASEID* AR 82 13 KBANM Wl 43 14 SMECKLI™ 5 4
¥ 9 WEUWB* TX 32 9 WOAAG IL 4 9 VKSATN' 4 4
3% 11 N4JSi5 M8 31 B WOWZB N 4 13 ZL1AZR
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Famifest Galendar

Alsbama: The Central Alebama ARA will hold its 6th
annual hamfest on Saturday and Sunday, Aug. 27-28,
at the picturesgue Huntington College Delchamps Stu-
dent Center in historic Montgomery. Free admission,
free parking and 20,000 square feet of air-conditioned
activities, including a flea market, a DX forum by Ed
Richorond, W4MQN, a RTTY demonstration, and
much more. Setup at 6 A.M.; doors open from § A M,
to 5 P.M. on Saturday and 'til 3 P.M. on Sunday.
Satarday night Dutch treat buffet featuring Peter
Weatherall, GIMLO, of Canterbury, England, as
honored guest. On premises “‘homebrew”” chow and
special motel rates. Tatk-in on 04764, 31/91, 78/18 or
25/85, For further information or market reservations,
write to Hamfest Committee, 2141 Edinburgh Dr.,
Montgomery, AL 36116, or call Phil at 205-272-7980
after 5 P.M. (CDST).

Arkansas: The 14th Annual Queen Wilhelmina
Hamfest will be held atop scenic Rich Mountain, near
Mena, at the Queen Wilhelmina lon, on Sept, 10-11,
Come as early after Labor Day as you can, and we will
get things going. Swapfest, dealer displays, good
fellowship and mountaintop relaxation. Registration is
$2. Talk-in on 19779, For information, contact Bob
Holbert, KSUWTL, Star Rte. 9, Box 168A, Mena, AR
71953, tel. 501-394-3070.

Calitornin: Parking Lot Hamfest and Giant Electronic
Flea Market, Saturday, Aug. i3, 3 AM. 02 P.M,,

Parking Lot C, Foothill Collcge Los Altos Hills, )

Sellers 55 per vehicle; buyers fres. Sponsored by Palo
Alto ARA, Perennial Field Day champs with lots of
Silicon Valley gear. Talk-in on 144.67/145.27.

Cslifornia: The TCARA 13th Annual Hamfest and
Picnic, sponsored by the Tri-Coonty ARA, will be held
Saturday, Aug, i3, 8 A.M. to 2 P.M., at the Los
Angeles County Fairgrounds in Pomona. Tables
available for ham/computer exhibits, displays, and
miscellaneous electronics. Sandwiches and soft drinks
For more information, contact Tony Skvarek, W6ELZ,
1514 W. Mission No. 14, Pomona, CA 91766,

Connecticat: 'The 7th annual WELI/Hamden RC Flea
Market is on Sunday, Aung. 14, at Radic Towers Park,
Benham 8t., Hamden, 9 A.M. to 4 P.M.,, rain or shine.
Vendor space $5; general admission $1. For further in-
formation, contact Darrow Loucks, WAIZWA, 199
mgl%ng St., Hamden, CT 06518, or call 203-288-3765

Delaware: Thc eight annual New Delmarva Hamfest
will be held Sunday, Aug. 21, at Gloryland Park, 5
miles south of Wilmington. Admission is $2.25 in ad-
vance, $2,75 at the gate, Tailgating is $3.50. Bring your
own table, Limited space available under the pavillion
- first come, first served. Food and drinks available.
Talk-in on $2 and 13/73. For more info and a map,
send an g.a.5.e to Stephen J. Momat, K3HBP, 14
Balsam Rd., Wilmington, DE 19804, Make checks
payable to Delmarva Hamfest, inc,

tGeorgia: The first annual Confederate Signal Corps,
inc. Hamfest will be held at the Holiday Inn, I-20 at
L8, 441, Madison, on Sunday, Aug. 28, 8 A.M. to
3 P.M. Free admission, Tours of old Soutiiern homes,
swimming, video games — all free. Call Holiday Inn
for special rates. Flea market and tailgaters free. In-
side exhibitors — table and chair, $10; outside ex-
hibitors —~ table and chair, $5. For information, write
to Confederate Signal Corps, lac., P.O. Box 90159,
East Point, GA 30364, or call Dave Messex, N4AQY,
at 404-636-1212,

MMlinois: The Chicago Area Computer Hobbyist Ex-
change and Chicago ARC will hold a joint swapfest
on Aug. 21, [0 A.M. to 4 P.M., at Triton College, Fifth
Ave., just north of North Ave, in River Grove (8600W
and 2000N), For info, call CARC at 312-545-3622.

Milinois: The 49th annval bamfest sponsored by the
Hamfesters RC, Inc., will be held at Santa Fe Park,
91st and Wolf Rd_, Willow Springs, on Sunday, Aug.
14. Admission is $3. Information and advance tickets
from Ernest L. Kaiser, NYBVT, tel. 312-284-79315.

tRlineis: 'The Vermilion County ARA hamfest will be
held on Sunday, August 28, from 7 A.M, to 3 P.M.
in Danville, Admission is $1. Flea market and other
activities. Talk-in on 11/82 and 32 simplex. For infor-
mation, contact ‘Terry England, KASDGS, tel,
207-442-4477, or Quinten Rouse, KAYLNJ, (el
217-443-3843,

Tindiang; The Lafayette Hamfest, sponsored by the
Tippecanoe ARA, Inc,, will be held at the Tippecanoe
County Fairgrounds on Aug. 21, from 7 AM, to 7
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.M. Advance admission is $2.50; at the door, $3, Flea
market, refreshments, overnight camping. Talk-in on
13,73 and 52. For info and reservations, contact
Lafayette Hamfest, Rte. 1, Box 63, West Point, IN
47992, tel, 317-572-2755.

Indiana: The Marshall County ARC will hold their §th
anpual hamfest at the Marshall County 4-H
Fairgrounds on State Road 10 in Argos on Aug. 28,
This year, we will have & second 60- x 120-foot
building in addition to our 36,000-square-foor flea
market area. Computers as well as ham gear will be on
display. Lots of activities for womer, including arts and
crafts, Open for dealer setup at 6 A.M. Open for the
public from 8 A.M. to 2 P.M. Food and drinks
available. Table rental $4. Tickets are $2 in advance,
93 at the door. For information, write to Marshall
County ARC, Box 151, Plymouth, IN 46363, or call
Bob Nellans, KBSDE, tel. 219-892-5224.,

Indiana: The 6th annual Bloomington Hamfest will be
held on Sunday, Sept, 4, from 8 A.M, to 3 P.M., at
2335 Vernal Pike (1/4 mile east of Hwy. 37 bypass).
Dealer and flea market setup starts at 7 A.M. Admis-
sion is $2, with no charge for flea market sales.
Refreshments and lots of parking available. Talk-in on
18/18 and 04/64. For further information, contact Bob
Myers, K9KTH, 2335 Vernal Pike, Bloomington, IN
47401, or send an s.a.s.e. to BARC Hamfest, 1010
Country Club Dr., Bloomington, IIN 47401,

flown: The Des Moines Radio Amateurs Assn,
hamfest will be held at the Veterans Memorial
Auditorium, Des Moines, on Sunday, Ang. 14, Admis-
sion is 54 less discounts. For further information, write
to DMRAA, Box 88, Des Moines, 1A 50301,

TKentucky: The Central Kentucky ARRL Hamfest,
sponsored by the Bluegrass ARC, will be held at Scott
County High School, Longlick Rd. and 1J.5, Rte. 25,
Georgetown (off 1-64/75), on Sunday, Aug. 14, from
3 AM. to 5 P.M. Advance admission is §3.50; at the
door, $4. Technical forums, awards and exhibits, Out-
side flea market. No charge for flea market space. Food
available. Talk-in on 16/76. For further information,
contact Ed Bono, WA4ONE, 2077 Dogwood Dr.,
Lexington, KY 40504, tel, 606-277-3768.

Massachnsetts: The MNorthern Berkshire ARC flea
market will be held on August 28 at the Veterans of
Foreign Wars, Dalton. Admission $1; women and
children free. Free tables available on a first-come basis,
Tatlgating free. Refreshments. Please observe town
parking regulations. Talk-in on 31/91.

Michigan: First of fall season — the seventh annual
Five County Swap-N-Shop — will be held on Sunday,
Aug. 28, from B AM. to 3 P.M. (5 A M. for dealers),
at Bentley Migh School, 1150 Belsay Rd., Flint, Ad-
vance tickets are $2; at the door, $3; children under 12,
free. For table reservations, contact Bill Cromwell,
KUSH, 1204 Overland Dr., Lennon, Mi 48449, tel.
517-288-5046. Sponsors are Genesee County RC, Bay
Area ARC, Lapeer County AR and Rep. Club,
Saginaw valley ARA and Shiawassee ARA.
Mississippi: The Delta ARA Hamfest will be held on
Aug. 13-14, in the air-conditioned Civic Center at the
Greenville Mall, Greenville, Free admission, Sales
tables are §3 per day, Women's fiea market on Sun-
d“e% :?}1711151 Talk-in on 22/82. Contact Max McWharter,

tMissouri: SCARC HAMFEST *83, sponsored by the
St. Charles ARC.,, Inc., will be held at the Wentzville
Community Center, Wentzville, on Aug. 28, starting
at 7 A M. Admission §1 per car. Advance tickets are
$1 each, 4/§3; At the door, $1.50 sach or 4/85. Flea
tarket, ARRL Forum, CW contest, cake walk,
Various ham and nonham demonstrations, Free
doughnuts and coffee to early birds, Talk-tn on 67/07
and %52. For further information, contact Idale J.
Stewart, KASDKY, 111 Becky Thatcher, 5t. Charles,
MO 63301, tel. 314-046-0521.

New Jersey: The Ramapo Mountain ARC, WA28NA,
prasents its Tth annual flea market on Aug. 20 at the
Oakland American Legion Hall, 65 Oak St., Oakland,
20 miles from the GW Bridge. Tulk-in on
147.49/146.49 and 52. Indoor tables, $6.50; tailgating,
$3. Admission $1; nonham family mentbers free, For
information, contac: Tom Rissecuw, N2AAZ, 63 Page
l):rN,I Oakland, NJ 07436, tel. 261°337-8389 (after 6
).

tNew Jersey: The GCARC Ham/Comp Fest, spon-
sored by the Gloucester County ARC, will be held at
CGloucester County College, Sewell, on Sunday, Aug.

24, from § A.M. to 4 P.M. Admission is $2 in advance,
$2.50 at the door. Tailgate — $3 per space. Seminars,
contests, computer demonstrations, flea market, com-
mercial displeys end other activities. DX seminar by
*Mr, DXCC” -~ Don Search, of ARRL Hy, Food,
facilities, parking and shuttle bus from parking ares
to hamfest. Talk-in on [B/78, 223.36/224.96 and 52.
For Ffurther information and reservations, contact
Milton Goldman, KIWIL, 801 Crown Point Rd.,
Westville, NJ 08093, tel, 609-456-0500, or John M.
Fisher, K2JF, P.O. Box 370, Pitman, NJ 08071, tel.
609-338-4841 (day) or 609-589-2318 (evening).

New York: The Lake Erle International Hamfest Assn.
will be holding its fifth annual Lake Erie Internationat
Hamfest at the Chautauqua County Fairgrounds,,
Punkirk, on Saturday, Aug. 13. Gates open at 8 AM.
Admission is $3 at the gate or $2.50 in advance, plus
%1 per flea market space, Indoor dealer exhibits and
# large flea market, Talk-in on 25/85 and 52, For more
information, write to Lake Erie International Hamfest,
P.0), Box 455, Dunkirk, NY 14048,

New York: The annual Finger [.akes Hamfest will be
held on Aug. 27 at the Trumansburg Fairgrounds on
Rte. 96, 12 miles NW of Ithaca, from B A .M, to 3 P.M.
There will be 2 flea market, commercial exhibitors,
door prizes, boat-anchor auction, refreshments and
craft show for the women. Admission is 32 at the gate,
Talk-in on 37/97 and 52. Write to Dave, W2CFP, 866
Ridge Rd., Lansing, NY 14882, for further
information.

$New York: Ham-O-Rama '83 will be held at the Erie
County Fairgrounds (Buffalo Raceway) in Hamburg,
Just south of Buffalo, on Friday, Sept. 9, from 6 P.M,
to 9 #,M., and Saturdaey, Sept. 10, from 7 A M. to 5
.M, Features inciude new equipment displays,
technical and nontechnical programs, auction, video
displays, computer displays, inslde and outside {iea
markets, radio test bench, and lots more, General ad-
mission Is $3.50 advance and $4 at the gate. Inside flea
market is 310, and outside flea market is 33 Talk-in
on 31/%1, Sponsors are Buffalo ARRA, Radio Assn,
of Western NY, South Towns ARS and ARA of the
Tonawandas. More info? Contact N. dfield,
VizAZZSﬁ J, 126 Greenway Blvd., Checktowage, NY
1 .

tOhio: The Marysville Hamfast, sponsored by the
Union County ARC, will be held at the Union County
Fairgrounds, Marysville, on Aug. 20-21, from % A.M.
to 3 P.M. daily. Admission is $3, Saturday night dance
and floor show, free, Talk-in on 99/39 and 52, For fur-
ther information, write to Union Co. ARC, 13613 U.S,
36, Marysville, OH 43040, tel. 513-644-0468.

Oregon: The Hoodview ARC will hold its first annual
hamfest on Aug. 27-28 at Mount Hood Community
College, Hours will be 9 to % on Saturday and 9 to 3
on Sunday. Admission will be $2; under 12 free. Swap
tables will be $2.50 and $5. Food available, and
children’s activities will be provided. Talk-in on 88/28
and 52 simplex. For more information, pleass send an
8.4.8.¢. to Hamfair *“83,"" P.0). Box 20264, Portland,
OR 97220.

tPennsylvania: The Mid-Atlantic ARC annual hamfest
will be held on Sunday, Aug. 14, from 9 A.M. to 4
P.M,, rain or shine, at Route 39 Drive-in Theater, 1/4
mile north of Rte, 63, Montgomeryville (6 miles north
of the Fort Washington interchange of Pennsylvania
Tpke.). Tailgate setup begins at 8 AM. Admission is
§2.50, with $] addifional for each tailgate space. Ample
parking, refreshments and more. For further informe-
tion, write to the club, P.O. Box 352, Villanova, PA
19085,

Pennsylvania: ‘The Tioga County, PA, ARC 7th an-
nual Amateur Radio hamfest will be held Saturday,
Aug. 20, from 8 AM, t0 4 P.M,, at island Park,
Blossburg, just off Rte. 15. Flea market, food and ather
activities. Talk-in on 19/79 and 52. For more informa-
tion, write to Tioga County ARC, P.O. Box 56,
Mansfield, PA 14933, or contact John T. Winkler,
WB3C§$‘}'. RD 2, Box 269, Wellsboro, PA 16901, or
on 19779,

tPennsylvania:  The 16th  Apoual (PRA
Hamfest/Computerfest, sponsored by the Central
Pennsylvania Repeater Assn., ine., will be held adja-
cent to Hersheypark, Chocolate Town, USA, on Aug.
28, Daaler setup at 6 A, M. {special Saturday afternoon
arrangements can be made if requested in advance).
General admission from 8 A.M. to 4 P.M. Admission
is $3; women and children free, Special reduced admis-



sion to Hersheypark for families of registrants. Indoor
spaces (10 1), §8 cach; 8-ft tablex, $4 each; single elec-
tric plugs, $1 each. Large indoor dealer and flea market
area. Food available, For further information and
reservations, contact Timothy R, Fanus, WB3DNA,
6140 Chambers Hill Rd., Harrisburg, PA 17111, tel,
717-564-0897 (noon to 8 P.M.).

Quebec: Radio Amateur du Quebec will hold its an-
nual convention at Compton on Aug. 12-14, Friday:
cocktails and buffet. Saturday: lectures and banquet.
Sunday: hamfest and flea market. Admission is $39 for
the whole thing. For info and reservations, contact
Chub Sherham, ¢/o VE2FQZ, 750 Turcotte, Sher-
brooke, PQ JIL 1N4.

‘Tennessee: The Lebanon Hamfest, sponsored by the
Short Mountain Repeater Club, will be Sunday, Aug.
28, at Cedars of Lebanon State Park, 1.8, Hwy. 231,
Lebanon, Qutdoor facilities only; exhibitors bring your
own tables. Talk-in on 3:/91. Food and drink
available, For further information, contact Morris
g%]ﬁ' W4WXQ, 210 Disspayne Dr., Donelson, TN

tTexas: The Austin ARC/Austin Repeater Organiza-
tion will sponsor Austin SummerFest '83, at the
Marriott Hotel, 1-35 and U.S. 290, Austin, on Aug.
12-14. Activities include Texas VHF-FM Society Sum-
mer Meeting and Convention, forums, meetings, in-
door/outdoor swapfest, dealer exhibits, transmitter
hunt, Saturday afternoon hincheon and tour of historic
Austin houses and buildings; bus service to Austin
AquaFest and 6th street entertainment area Saturday
night. Talk-in on 34/94. Admission is $5 in advance,
$6 at the door. Women's program basic registration,
$1. Historie Tour, $20 in advance; 6th St/ AquaFest bus
rides, 32 at the bus. Advance swapfest table reserva-
tlon, 51. Info and reservations: Austin SummerFest °83,
P.O. Box 13473, Austin, TX 78711,

tVermont: The annual BARC International Hamfest
will be held on Seturday, Aug. 13, and Sunday, Aug.
I4, at the Old Lentern Camp Grounds, Charlotte.
Tickets will be $4 for both days, and flea market space
will be $2. Indoor spaces will be $5. Overnight camp-
ing is available. Talk-in on 34/94, 01/61 nd 52
simplex. You may contact Frank, W1CTM, President,
Burkington ARC, P.O. Box 312, Burlington, VT 05402..

tWashington: Tacoma Hamfuir, sponsored by the
Radio Club of Tacoma, will be held in Olson
Aunditorium, Pacific Lutheran University, Tacoma, cn
Aug. 13-14. Doors open at 9 A. M., both days. Admis-
sion is $4.50. Seminars, flea market, commercial ex-
hibits, contests, logger’s breakfast, women’s activities,
Saturday night banquet, Trailer spaces (no hookups),
dormitories available, snack bar. Talk-in on 147,28 and
224,52, For further information, contact Grace Teitzel,
ADTS, 701 So. 120th, Tacoma, WA 98444, tel.
206-531-0166,

tWaest Virginia: Bluefield Hamfest 83, sponsered by
the Fast River ARC, Inc., will be held at Brushfork
(Bluefield) Armory, 1 mile north of Bluefield on U.5,
52, on Sunday, Aug. 28, from 9 A.M. to 3 P.M, Ad-
sisston is $3. Food on site, inside flea market, Amateur
Radio dealers, computer dealers, satellite TV dealers.
Paved parking lot. Talk-in on 144,89/145.49 and 52
simpiex. For further information, contact Donald L.
Williams, Jr., WA4K, 412 Ridgeway Dr,, Bluefield,
VA 24605,

Wisconsin: The Green Bay Mike & Key ARC 8th an-
nual HobbyFest *83 will be held at Pamperin Park,
Green Bay, on Aug. 20, from 8 A.M. to 4 P.M. Radio
swap, crafts and arts market, electronic innovatlons,
computer hardware/software, experimental items,
handyworks, radio/digital communications dispiays
and demonstrations, and many other activities. Talk-
in on 12/72 and 52. Donation $1; children under 12

free. Table reservations — §4 per 4-ft section: Send to
K9EAM, c/o0 Steve Mommaerts, KASKQB, 421 S.
Ontario St., DePere, WI 54115, More information
needed? Contact Pat Schwartz, KAIMHI, 1243
Crestwood Dr., CGreen Bay, Wi 54304, tel.
414-499-1679.
Wyoming: Fourth Annual High Pleins Ham Roundup,
Saturday and Sunday, September 9-10, 10 miles east
of Laramie, 1-80, Lincoln Monument turn-off to
Yellow Pine and Pole Creek Campgrounds, Medicine
Bow National Forest. Reserved for hams and their
families; no camping fee. Enjoy a real Western Ham
Roundup, Bring your own food and drink, and stay
as long as you wish. Roast beef furnished for potluck
supper Saturday evening. Bluegrass band, barbershop
uartet and sing-along. All hams invited, especially
those in Colorado, Nebraska and Wyoming arsa. Talk-
in on 25/85, 22/82 and 52 simplex. For further infor-
mation, ¢ontact Mick Marchitelli, P.O. Box 731,
Laramie, WY 82070,

TARRL Hamfast

[Attention those who send in itemns for Hamfaest
Calendar and Coming Convantions: Postal regula-
tlons prohibit mentlon in QST of Erlzes of any kind
and games of chance such as bingo.]

Note: Sponsors of large gatherings should check
with the League Hq. for an advisory on possible
date conflicts before contracting for mesting
space. Dates may be recorded at ARRL Hg. for
up to two years in advance. :

Coming Conventions

August 5-7 September 15

Rocky Mountain Great Lakes Division,
Division, Jackson, WY Cleveland, OH

August 6-7 October 22-23

North Florida Section, Tennessee State,
Orange Park Chattanooga

Angust 13-14 November 26.27

Delis Divison, Florida State, Clearwster
Shreveport, LA

August 19-21

‘Pacific Division, Reno

August 20-11 ARRL NATIONAL

Alabama State, CONVENTIONS
Huntsyille .

Seplember 2-4 October 7-9, 1983

Southwestern Division, Houstou, Tezas
Anaheim, CA July 20-22, 1984

September 23-25
Dakota Division, Sioux
Falls, SD

New York, New York

September 27-29, 1935
Louisvifle, Kentucky

ALABAMA STATE CONVENTION
August 20-22, Huntsville

The Alabama State Convention will be held ae the
Huntsville Hamfest on Saturday and Sunday, August
20 and 2t. All events and activities will be in the Von
Brann Civie Center Exhibit Hall. The hamfest is open
to the public from 10 until 5 on Saturday and from 9
until closing on Sunday, There will be many commer-
cial exhibits and & large indoor flea market. Two con-
cession areas will be avaflable inside the Exhibit Hall,

*Convention/Travel Coordinator, ARRL

1986 ARRL Nationai Convention
Applications Sougirt

Proposais are hereby solicited from ARRL-
affiliated clubs for hosting of the 1988 ARRL
National Gonvention. Any group wishing to
submit a proposal should promptly contact
The Secratary, ARRL, 225 Main 8§t
Newington, CT 06111, as well as their Division
Director. Idealfy, to provide adequate oppor-
tunity for Board study, complete written pro-
pogals should be submitted at least 30 days
in advance of the Second 1983 Meating of the
ARBL Board, scheduled for Houston on
October 5. Application forms {designated for
Divislon Convention use, but equally ap-
pllcable to a National) are available from yvour
Division Director or from Headquarters.

and several groups will have hospitality rooms at the
Huntsville Hilton,

DX, computer and other technical foruyms are

planned, and meetings for the QCWA, MARS and

FXYL hams will be held. Thers will be an ARRL
forum with Southeastern Division Director Frank
Butler and representatives from League Headquarters.
Activities for women and children are also scheduled.
Tours of the Alabama Space and Rocket Center are
available for the entire family. Blg Spring Park is ad-
jacent to the VBCC, and Point Mallard recreation area
i3 located in nearby Decatur,

There is no hamfest admission charge for the public,
though parking in the VBCC garage and lots will cost
$1, Flea market tables will cost $4/day and should be
reserved prior to the hamfest, Motel reservations may
be made through the Huntsville Hilton

By Marjoria C. Tenney,* WB1FSN

(1-800-241-5838). Talk-in will be on 3.965 MHz and
34/94, For more information, write to Huntsville
;-ls%lgifest, 2804 8. Memorial Pkwy., Huntsville, AL

SOUTHWESTERN DIVISION
CONVENTION
September 2.4, Anaheim, CA

The 1983 ARRL Southwestern Division Convention
will be bosted by the Orange County Council of Clubs.
This convention will be held at the Marriott Hotel’s
newly constructed facilities in Anaheim, California.
‘TFechnical sessons for amateurs on the latest in radic
and computer technology will be presented all day
Saturday. Also, non-technical sessions will be available
Saturday afternoon. Booths will be open for viewing
all day Saturday and Sunday morning.

Agtronant Dr. Tony England, W8ORE, will be the
featured speaker at the Saturday night bangquet. Be sure
to get your banquet reservations in early, as & full house
is anticipated. Tables for the banquet may be reserved
this year by purchasing a block of 10 to a table in ad-
vance. The much-talked-about Royal Order of the
Wouff Hong cetemony will take place following the
banquet at midnight. An ARRL forum is plaoned,
featuring General Manager Dave Sumner, KI1ZZ. A
Ladies Luncheon will be held, inchiding technical as
well as nontechnical speakers. This year's convention
affers many varied sessions covering packet radio to
computers, and many things in between.

For information or reservations on the convention,
please send an s.a.5.¢, to HAMCON, Inc., P.O. Box
1582, Placentia, CA 92670, Pre.registration date ends
August 15. When making reservations at the Marriott,
be sure to mention the HAMCON convention for the
contvention rates.

Talk-in will be on 19/79 and alternate 145.40/144.80.
We sincerely hope you will be able to plan your long
weekend in comfort with us in Anaheim and take ad-
vantage of the many nearby attractions, such as
Disneyland and Knott's Berry Farm, =2
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YL News aned Views

It’s A Small, Small World

Florida’s Disney World features one exhibit in
which you hear the song **it’s A Small, Small
World"™ over and over again, Once heard, the
song has a way of popping into mind every now
and then, forever after. It just did again in con-
nection with news from ¥YLs around the world,

Amateur Radio certainly assists in creating the
small-world effect. Such is the case when a YL
from Virginia USA found herself on the cover
of the Turkish Amateur Radio magazine TRAC,
Stella McPherson, WA4WPN, well known to
many as *“Custodian of the WAS/YL Cer-
tificate,”” worked TAIME on 20-meter ssb in
1979. They exchanged QSLs. in September 1981,
Stella again ran into Kadri on 20-meter cw. She
accompanied this QSL with a picture taken of
her by her OM, AF4C.

in April of this year, Stella was surprised to
find a brown envelope in her mailbox, post-
marked Istanbul, Turkey. Its contents were an
even higger surprise, for there was her picture
on the cover of TRAC. TAIMD, obviousiy a
member of the club, enclosed a note that read:
“This is a gift from your Turkish friends.”* A
local university has since translated some of the
magazine’s articles for Stella, who is still pro-
«laiming the wonders of Amateur Radio.

Letters from Afar

YLRL’s International Membership Chairman,
Verline Ferris, KIBV, receives interesting letters
from YLs worldwide. Her willingness to share
some of them makes the following excerpts
possible.

¢ From Alghero, Sardinia, Crazia Sassu,
ISOSFZ, writes that she is active on phone on
2, 20 and 40 meters. Grazia is very happy to be
the YLRL adoptee of Liz Zandonini, W3CDQ.
Grazia’s wark is in medicine — she’s a surgeon
-~ which she couples with teaching topographic
anatomy in the Sattar University meical school.
Her many hobbies include electronics, painting,
travel and photography. 8ince parts of her let-
ter were written in ltalian, an enjoyable visit with
Art Zavarella, WIKE, allows this letter-ending
translation: *“Lin caro abbraccio (dear embrace)’
from the Island of Sardinia.

e (Mga Zamarieva, LZ1QG, of Sofia,
Bulgaria, writes that she and her OM use
homebrew transceivers (40 W) and W3DZZ
antennas. Her OM does the homebrewing, and
Olga is their QSL manager. Bulgaria does not
a8 yeét have a YL organization, but Amateur
Family stations recently enjoved their second
meeting. Olga is QRV about 06000800 UTC on
14.210-14.250 MHz, and 2200-2300 UTC on
14,050 or 21.050 MH>x.

* From Kyotn, Japan, Wozomi Gohara,
JH3SQN, reflected on her trip to the 1982 YLRL
vonvention in Washington, DC. It was a
longtime desire fulfilled for both Nozomi and
her OM Ken, JHISOM. More excitement was
forthcoming for them in 1982 when the
Hubachers (Greta, HBIARC, and her OM,

*CGountry Club Dr., Monson, MA 01057
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Stella McPherson, WA4WPN

Grazia Sassu, ISESFZ

Nozomi Gohara, JH3SQN

Arno, HB2ATL, from Switzerland) visited the
(oharas in Kyoto.

Nozomi and Ken and two of their children
have been Amateur Radio licensees for 11 years;
their daughter Sayuri is JH3SQP and their son
Makoto is JH3SQO. A younger dJdaughter,
Ayumi, became JRIHIH a year later. Nozomi
and Ken are physiclans and work together in
their Kyoto clinic, Extremely active hams,
they’ve tried it all — hf, vhf and uhf on cw or
phone {from home or mobile), 88TV, GHFTYV,
award hunting, satellite Q8Os, DXpeditions,

Conducted By Jean Peacor,* K1IJV

contests, fox hunting and holding classes to help
others become licensed. Their most recent
‘‘craze’  is  programming for their
microcomputer,

* Sister Margaret Bubb, P2ONUN, writes that
living at 500D feet in the tropics has its advan-
tages in climate — the days are warm, evenings
are cool. St. Margaret, an Anstraiian Sister of
Mercy, is a teacher in Religious Education at a
Catholic mission in the Highlands (near Goroka)
of New Guinea. If you are fortunate enough to
have her QSL card, you undoubtedly have one
of the more original cards in the world. Picture
a caricature of a nun riding on a broom stick
with habit flowing and radio signais emitting
from her head. Designed by a Gorokan friend,
the **Nun on the Broomstick®’ originated from
Sr. Margaret’s eariy days in Amateur Radio,
Licensed in February 1981, her original anten-
na was two pleces of wire attached to a broom
handle. Ten meters is a favorite of hers, but you
may also find her Saturdays around 2200 UTC,
anywhere from 21.150 to 21,197 MHz.

& Sylvia Kirkland, ZL2LS, joined the ranks
of the Old Timers Club in 1982. Svivia lives with
her son and his family 10 miles north of historic
Mapier, New Zealand. In the early days, Napier
was a sheep station of several thousand acres.
It was the first stopping place to change horses
for coaches going north from Napier.

First licensed in 1954, Sylvia’s interest in radio
goes back to 1922, while at schooi in Oxford,
England. There were no broadcasting stations
and few wireless sets at the time. A demonstra-
tion at the school took two men aimost two days
to set up. One table exhibited a large number of
glass accumulators; a second held the rest of the
gear, including a speaker shaped like an ancient
gramophone horn. A massive antenna was in-
stalled. The plan was for students to hear a stage
musical relayed from London. With no selectivi-
ty, the receiver produced cw stations, weather
stations, shipping stations and lots of static —
hut not much music. However, the demonstra-
tion and the talk that followed sparked Sylvia's
interest.

Sylvia and her late OM, Bill, sat for the exams
together and made their first contacts together.
They debuted with an old battery-operated ZC1,
but had a good receiver, an Eddystone 680X, An
s5b rig followed — 2 huge thing, about the size
of a large refrigerator, that warmed the whole
shack. First licensed as ZL2QZ and later as
ZL1BCM, Sylvia now uses 2 Kenwood TS5-520.
Sylvia’s l4-year-old grandson has the old
Eddystone 680X still going strong in his
bedroom, night and day. The recent recipient of
a Crade 1 license, Sylvia now operates on several
bands. At the time of her letter, she had only
an §0-meter antenna but big plans for expansion
to other bands. Amateur radio operators m all
corners of the world have good reason to sing
“It’'s a Small, Small World.”

YL NET DIRECTORY ADDITION

PYTAHI] submitted the following ¥1 Net addi-
tion: Time: 1700 UTC daily; Frequency: 7060
& 5 NCS: usually “Aunt”’ Hilda, PYTAVN: Met
name: The Pink Woolen Adorn Net, [HE8]



Cluls Corner

RAISE THE FLAG; WE DiD 1T!

One of the ciubs qualifying for Special Service Club
(SSC) status has laid to rest an unfounded fear of some
smaller clubs around the country: ““We're foo smalll””
Wilderness Road Amateur Radio Club did it. With only
16 members, they catry out all of the activities that any
8SC is required to perform,

When Wilderness Road ARC of Berea, kentucky,
became an affiliated chub on May 17, 1962, no bells
rang to announce the event, After all, 38 other clubs
were joining the select group of ARRL-uftiliated clubs.
‘There may have been a few delighted smiles of pleasure
by ciub members; it had taken them two years from
organization to affiliation.

There really wasn't anything ditferent in becoming
an affiliated club in 1962 than there is today. Affilia-
tion has remained the same since 1919, It consists of
maintzining 51% ARRL membership and submitting
application forms available through Headquarters. In
addition, these societies must express sympathy with
and allegiance to the aims and policies of the League.

Wilderness Road ARC has maintained their affilia-
tion over the years, but the size of the group has not
increased. In fact, the club doesn’t even have an
“average’’ number of members, The average affiliated
club today has 49 members. (A handful of very large
clubs were Temoved from the count because they would
skew the statistics: HANDI-HAMS and the YiRL,
with over 1000 members each, are just two of these)

Adffiliated clubs are the only clubs that can become
S5Cs. {The new SSC program is described in an article
in Dec, 1982 OST. Basically, affiliated clubs are
recognized for participating in activities that well-
rounded Amateur Radio clubs should be invalved in.)
The program began in March 1983, and many active
clubs are in varying stages of becoming SSCs, from in-
creasing their activities to submitting the forms to their
local Affitiated Club Coordinator (ACC).

A Positive Approach

When Wilderness Road ARC was deciding if this was
the direction for the club to follow, they had to take
the size of the ciub into consideration. *‘Are we able
to pertorm all these tasks with our tiny club?"™ way 2
recurring question. The overwhelming answer was
yes!™ “Since we are a small organization, we con-
sidered it appropriate to discuss the S8C program with
as many members as possible,”" a club member recalls.
“After all, Special Service Club status carries not only
benefits and prestige, but aiso responsibilities to
Amateur Radio and the local community,”

When the group decided to go abead, they began
gathering materials to document their active involve-
ment in all the required areas of participation for the
progrant. (Clubg interested in becoming 8SCs must
establish a meaningful program in six major categories
and three miscellaneous activities. The areas of involve-
ment are public reiations, emergency communications,
training, technical advancement, other activities and
threc miscellaneous activities.) Clippings had been
saved over the years from the local newspaper, The fact
that the club Treasurer and ARRL Club Lisison
{Chauncey Alcock. WACDA) writes club activities for
the local newspaper also contributes to the activities of
the vlab and the record-keeping task, The club was eusi-

*Club Program Manager, ARRL

Strays -

¥ would (i%e to get in touch with...

7 anvone interested in joining the American Export
and American Cverseas Airlines net. Bill Stempel,
WI1BBI, 57 Byram Rd., Greenwich, C7T 06830,

] amateurs who operate Ol_%[’ oW, particularl.y on &
and 7 meters and on the Novice bands, Fran Dill, Ir.,
WAIGYW, 12409 Hennessy La., Kingsville, MD
21087,

On behalf of the Bismarck {North Dakota)
ARK, ARRL Section Manager Dean Summers,
KQEC, donated & set of ARRL publications to
the local library. For details on how your club
can keep your local library stocked with
Amateur Radio books, contact the Girculation
Department, ARRL, Hg.

55C Kudos and Contacts

Congratulations to the League’s nawast
Special Service Clubs. These ciubs are
recognized for extended efforts on behalf
of Amateur Radio and setvice to their com-
munities, Faor further information on these
clubs, contact them at these addresses.

Canlral Missouri Radio Association,
WDeDVG

cio P.O. Box 283

Columbia, MO 65205
Club Membership — 46
Muncle Area Amaleur Radic Club,
WBeHXG

cle P.O. Box 3111

Muncie, IN 47302
Club membership — 90
Putnam Emergency & Amateiir Repeater
League, KGTO

clo P.O. Box 51

Carmal, NY 10512
CGlub membership — 63

Wilderness Road Amateur Radio Club,
wD4DZC
oo 622 Apache Trail
Danvilte, KY 40422
Club membership - 16
Wilderness Trail Amateur Radio Club
cfo P.O. Box 384
Berea, KY 40403
Club membership - 26

l¥ able to document public-refations activity.
‘Wilderness Road members are on constant
emergency-eommunications standby. They assist the

[-] any foreign amateurs who are stamp collectors,
Eldon May, WB7BCW, 1917 Willamina Ave., Forest
Grove, OR 97116,

QST congratulates. . .

[J Steve D, Smith, WASVWYVY, comumunications super-
visor of the City of Des Maines, on being elected to
& second term as president of the Iowa Chapter of the
Associated Public Safety Communications (fficers.

1 fames McCauley, WABVBFE, manager of the lowa
{epartment of Public Safety Communications, on
being elected vice president of the lowa Chapter of the
Associated Public Safety Communications Officers.

Conducted By Sally O'Dell,* KB1O

Members of the newly aftiliated Fontana
(Callfornia) Junier High School ARC display
the call-sign hats and plagues they recelved at
a celebration dinner last April. Southwestern
Division Director WBEJJ prasented themn with
their charter of affiliation. Among the proud
members are (back row, I-r1 KABYOIL, KASYOL,
KABYQJ and KABYSE, and {front row, i-1) Vice
President KABULW, President KAGRES and
Secretary KABYOK,

pulice und fire departments and the rescue sqitad when
the need arises, #nd have confirming documentation,
They conduct amateur classes and assist club members
in upgrading. They maintain a technical library and
make sure the local libracy also has access [0 current
publications,

‘The club holds monthly mestings in the county court-
house and operates 2-meter nets every two weeks, All
local amatenrs, members or not, are urged to join the
meetings and nets. At each meeting, the club treasurer
asles anyone wishing to join the ARRL to do so through
the club and, therefore, increase the club funds. (One
ARRL-affiliated club benefit is the $2 kept by the club
far each of its members’ ARRL memberships, Write
to the Club and Training Department for additional
information on affiliated clubs or Special Service
Clubs.)

When the local cable-TV company hegan muking
waves regarding expansion and changes, the club was
on top of the gituation, They contactad the city govern-
ment, explaining some of the interference problems that
exist, and requested that the city take strong measures
ta maintain interference-free channels. 1n each of these
areas, the Wilderness Road members have ¢ited an in-
stance that demonstrates their well-daveloped
cepabilities: maintaining thelr active proficiency
represenits an ongoing program in each area,

Some of our affiliated clubs have been avoiding the
S8C prograt, saying **1 can’t” and “*We're too small.”
Look at the Wilderness Road ARC as an example. The
wtttude of your club will determine what vou can and
cannot do. £f vour club is smail, you may have to work
a little harder; but Wilderness Road has proved that
it car be done, This club is involved in and is a vibrant
part of its iocal community, 1t is & Special Service Chab,
Can your club sayv the same? [ Ui

[’} Raobert M. Popella, Jr., KA3HIE, on receiving the
Citizenship Award from the faculty of Belle Vernon
(Pennsylvania) High School.

{1 Hovey M, Cowles, WI1FKF, of Delaware, Ohio, on
receiving the Medal of Merit from the Boy Scouts of
America for helping save the life of a coworker who
accidentally came in contact with a power line.

il Samantha Jo Lilley, KA4PMOQ, of Mobhile,
Alabama, on receiving the $40,000 Miller-Le feune
Scholarship to Springhill College, Maobile, Alabama.

£ Charles H. Samuel, KINWM, of Tigard, Oregon,

on receiving the 1983 First Citizen Award from the
Tigard Area Chamber of Commerce,
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Conducted 8y Bob Atkins,* KA1GT

The New [Frontier

The World Above 1 Gig

New DX Record on 3300 MHz

The following report of the new DX record is
from the New Zeatand Amateur Radio journal
Break-In, spril 1933,

“On Sunday, March 6, two teams from the
Wellington VHF Group succeeded in creating
what is believed to be & new world DX record
on this band of 545 km.

“Peter Williams, 7ZL2ZARW, and John
Yaldwyn, ZL2ZTRV, travelled to T'e Paki trig sta-
tion at a height of 1019 metres ASL and [ocated
just south of Cape Reinga at the tip of the North
Island.

**At the southern end of the contact were john
Shoreland, ZLZAQE, and John Wysocki,

*103 Division Ave., Mlllington, NJ 07946

NOISE-FIGURE AND
ANTENNA MEASUREMENTS

The ninth annual Eastern VHF/UHF conference was
held this year in Nashua, Mew Hampshire, on May 15.
The results of the antenna-gain- and preamp noise-
figure-measurements sessions for the bands 902 MHz
and up are given in tite accompanying tables. From the
figures given, it 3eems the loop Yagi is still the anten-
na to beat at these frequencies, It i also noteworthy
that the worst preamp on 1296 MHz had a 0.78-dB
measured noise figure! It just shows how far we have
g;omﬁod in the last few years (tnx to W1JR for the
ta).

i also have noise-figure resnlts from the Dayton
Hamvention international VHF Conference, This in-
formation is from the Southeastern VHF Society
newsletter edited by Charles Osborne, WD4MBK,
‘These results seem to be in general agreement with those
obtained in New Hampshire.

Dayton VHF Confsrence
Noise Figure Results

202 MHz NF {dB) Galn Desvice
Lunar 0.35 16.1 Dexal
Lunar 052 153 MGF1400
KOmy 1.09 16.0 DXL2502
K2VX0 1.37 100 MGF1402t
1295 MHz NF (dB) Gain Device
KIMKZ 0.42 152  PARABOL?Y
W1JR 0587 186  ALF1023
WBILJK 082 128  PARABOL?
JHIUGF 0.70 14.1 MGF1400
H10FX Q77 145 MGF1200
K2vX0 077 145  MGF1402
WD4AMBK Qr7 0.8 NE72088
WBSTEM 079 184  MGF1402
WBAIZR 085 ing MET2089
WD4MBK 0.80 126 MGF1412
WEBSTEM 180 8.2 MGF1402
o 187 141
Ka2UYH 1.10 24.0 1803
JH1BRY 1.10 18.7 NE720B9
WERTEM 110 124  MGF1402
WERTEM 1.1 113 MGF1402
JAIVDY 1.28 15.0 363
WavHH 137 114  NE72088
JR4BRS 149 126  MGF1400
Kanco 1.50 111 HWE72089
KAWHC 146 14.1 MGF1402
JHIGYE 166 34  MAF1200
JA4BRS 307 168  MQF1400

tCommercial manyfactursr

ZL2TWS, who operated from the Stratford
plateau on Mount Egmont at 1200 m ASL.

““The contact took place at %:3¢ A.M. when
signals were heard by ZL2AQE; signals were so
weak that initial contact was made on cw by
Peter making and breaking one of the connec-
tors in the transmitter line. Shortly after this
time, band conditions improved and the claimed
contact was on fm, with 5 by 9 signals reported
both ways. The claimed distance is 545 km and,
subject to confirmation, is a significant im-
provemment over the G4BYV/DBSKS distance of
464 km on September 14 last.

“Equipment line-up at both ends comprised
a crystal controlled multiplier chain of 1 watt
output to a 4-foot dish; on receive the ZL2ARW
team used a GaAs FET preamp to an interdigital

converter (VHE comms design), The ZL2AQE
team on Stratford fed the input signal straight
into the converter without the preamplifier,

“Congratulations to both teams on a very fine
effort, especially to Peter, ZL2ARW, and John,
ZL2TRYV, who drove ail the way from Well-
ington to Te Paki at Cape Reinga, a round trip
of 1130 km.

““The ZLZARW team was equipped with all
bands from hf through 2 m, 70 cm, 2300 MHz,
3300 MHz, 5 GHz and 10 GHz; however, of the
microwave bands, only contact successful was
on 3300 MHz.

““The ZL2AQE team was similarly equipped
plus ATV equipment. A good tape recording was
made by ZL2AQE,

“Congratulations again.*’

Antenna-Gain Measurements, 9th Eastern VHF/UHF Conference

902.7 MHzt

W1JR 33-element loop Yagi 12 f [ong 15.8 dBd
W1EJ 33-alament "Sursr-Yagl" i1 ft long 14.2 dBd
WIEJS 15-element Yagl with 112 NBS boom corraction 12,5 dBd
W1Ed 15-alement Yagl with full NBS boom carrection 9.7 dBd
W1ES EIA gain standard 1.7 dBdtt
1296 MHzt

wWave 45.0lament W1JR-design ioop Yagi 26.7 d8t
W1JR 45-slement KGKFR-bulilt loop Yagl with supporting braces 20.2 dBi
W1JR 45-slement KBKFR-bullt loop Yegi without supporting braces 20,1 dBl
W1JR 38-element loop Yagi 193 dBi
WIXP  38-slement loop Yagl with reflactor scresn 18.6 dBi
G3IBVU  28-alement loop Yagi 17.0 d8i
WiXpP 33-elament WIEJS-type super Yagi 16.7 dBi
AF1T 19-slament Yagl scaled from 432 KZRIW Yegi 15.8 dBI
N1BWT Relersnce horh 15.4 dBIft
GIBVU 15 over 15-element J-heam skeloton siot 127 dBl
AF1T 17-eloment NBS 4.2-wavelength Yagi 12.6 dBI
Wixp ElA standard 9.9 dBl
W1JR Paolesd gain horn 9.8 4Bl
N1DM  {Quad helix, 11 elements par quad per K8UGH 7.7 4Bl

IThe antennas measured on 902,1 MHz are referenced to 7.7 dB over & dg:ole ElA standard gain antenng. The

1286-MHz entennas are referenced to a standard

aln hom calibrated in

acibels abova Isotrepic. To compars

the antennas, add 2,15 dB to the gain over a dipoie for Isotropic, or subtract 2.15 dB from the 1298-MHz znten-

nas to cbtaln gain aver a dipols.
HReference standard

Noise-Figure Measurements, 8th Eastern VHF/UHF Conference

Caft Praampl/Converter Gain
802 MHzt
W1JR  ALF 1023 GaAs FET PA 13.2 dB
KEMKZ Lunar D432 GaAs FET PA 14.7 dB
KEMKZ  Liznar D432 GaAs FET PA 143 4B
KaVX0  MGF 1402 GaAs FET PA 8.6 dB
WATTFH 2X ANZAC AM 153 23.0 dB
W1iJR MAF &1 10.7 9B
1296 MHZY
WAGAN MGF 1400 PA GaAs FET PA 18.8 dB
K3MKZ Parabolic MGF 1402 GaAs FET PA 13.9 4B
K3MKZ Parabolic MGF 1402 GaAs FET PA 148 dB
NP4E  MGF 1412/140211412 GaAs FET PA  34.4 dB
WI1JR  ALF 1023 GaAs FET PA 15,8 dB
K3MKZ Parabolic MGF 1402 GaAs FET PA 127 4B
NP4B  Converter with MGF 1412, 1402 27.0 4B
and 1412 GaAs FET
K2VXC MGF 1402 GaAs FET PA 143 dB

THP 8970 with corracted nolse figure

Noise Figure
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Amateur Satellite Program News

AMSAT OSCAR-10 IS IN ORBIT

The long-awaited Phase 111 satellite has been launched
(see page 52 for details}. The spacecraft looks Hvery
healthy'* and many listeners are surprised how easy it
is to monitor the beacon signals. The 145.810 MHz
General-beacon status messages on the hour and the
half hour are very helpful sources of information about
satellite activity,

Du.nngAugustthc S5C (Special Service Channel) will
be activated (see page 48, QST May 1983), beginning
& new information era. Daily pnews about Amateur
Radio and the Amateur Radio Satellite Service will be
available for nearly 16 hours each day to anyone in the
northern hemisphere with a 2 meter SSB radio.

While we improve our communication capabilities
and extend news service on & world-wide, real-time
basis, Amateur Radio wilt become a leader in personal
space communication. If you have any doubt about the
exciting pages of history now being written, just tune
in the action — AMSAT QSCAR-10 speaks for itself,
To take an active part in this new era, we recommend
that you join AMSAT and review the 1933 April and
May QST articies about Phase 1IIB,

AMSAT Needs Your Membership

AMSAT is a non-protit, tax-exempt 501(c)(3) scien-
tific membership organization open both to radio
atmateurs and interested non-amateurs. AMSAT en-
courages the participation of all interested individuals
in its activities regardless of membership, and invites
licensed Amateur Radic operators of all countries to
engage in communications through AMSAT's series of
OSCAR satellites.

AMBSAT s operating funds are derived largety from
donations, membership dues and grants from such
organizations as the ARRL, the ARRL Foundation and
the IARU. Orginally, AMSAT spacecraft construction
and agsociated program management were centered in
the Washington, DC area; as the program became more
international, AMSAT affiliate organizations around
the world began to share in these activities.

To become a member of AMSAT and receive Drhiz
magazine, send $24 (526 putside North America) per
vear or 5600 for Life Membership to AMSAT Hg., 850
Sligo Ave,, Silver Spring, MD 20910, AMSAT
welcomes VISA and MasterCard. The Phase I11 era has
begun; your membership will ensure its success.

AMSAT Membership Drive

AMSAT has announced an aggressive membership
drive, AMSAT members are urged to sign up their
{riends and neighbors, bringing them into the fold to
be a part of this new communications era and to sup-
port the organization. In the six-month period from
July 1 te December 3§, the AMSAT membher with the
highest point total (one point for signing e an annnal
membership, two points for societies and three points
for kife memberships) will be awarded a new Yaesu
FT-726R OSCAR transceiver! AMSAT, with current-
ly just under 4000 members, is shooting for 7777
members by the end of the year, ARRL wishes AMSAT
the very best of success and encourages everyone Lo sup-
port the organization.

Space Shuttle Amateur Radio Operation

Progress is heing made at a steady pace and
everything is on schedule for the September 30 flight
of 8TS-9, See page 50 for the operating plan., The most
recent event was the selection of equipment for the mis-
sion. Interested parties who submitted proposals were:
Ten-Tec, Icom, Kenwood, Yaesu, Henry Radio and the
Motorola Amatewr Radio Chub., With the joint ap-
proval by AMSAT and ARRL, the Motorola Amateur
Radio Club proposal was selected on June 15 an
MX300S series ‘*Handie-Talkie*’ that was donated by
Motorola, This radio will not be a production model,
but one that will be modified and handbuilt by the
Motorola Amatenr Radio Clab,

Three radios will be assembled for the mission. The
first *“training radio’ will be defivered to Johnson
Space Center for a training sesston so that Dr, Garriott
can familiarize himself with its operation before the
flight, The second and third *‘flight models’ will be

*OSCAR Program Manager, ARRL
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Fig. 1 — ST84¥ full-size tracking curve and
rangs circle for use with the
QOSCARLOCATOR. For an explanation, see
page 50 of this issue.

delivered on the 1st and 15th of August. Additional i in-
formation about the mission will be annonnged in
September OST, Get ready for the ‘‘event of the
decade’ — the first manned Amateur Radio operation
from space.

AMSAT-0OSCAR 8 Problems

Bince early June recharging of QSCAR ’s batteries
has not been etfective, a low-voltage battery problem
continues. June has always been a bad month for
OSCAR 8 because of the minimum sunlight it sees
during this period. Over the last five years of opera-
tion, however, the batteries have maintained enough
of a charge for normal operation. But since the design
life of the spacecraft was only three years, we have been
living or **borrowed time'” for quite a while.

Many users are not aware that the primary mission
of OSCAR 8 was to provide continuity in the Phase
IT program until a successful Phase III spacecraft was
launched. It Is fortunate that OSCAR 8 completed its
mission with a brilliant track record. We hope it will
follow its predecessor, OSCAR 7, which continued to
function when in sunlight, For now, it’s wait and see.
Command stations and telemetty collectors are
watching for any variation in the readings that will give
us a clue to the low-voltage problem. Meanwhile, the
spacecraft is operating in Mode A and we ask that the
transponder not be used.

Al attempts to recharge the battery have failed so
far, but command stations are trying to imptove that
situation. Since the spacecraft has been heard during
periods of no sunlight it does indicate that the battery
is still holding some charge. The battery will eventual-
Ly Fail; that is a fact of life. We hope the battery condi-
tion will allow current te flow from the solar panels
to the transponder permitting use during periods of il-
[umination by the sun, like OSCAR 7. Getting a charge
into the battery will help the situation, and as soon as
the spacecraft condition improves we will announce the
status and any new operating schedule.

Monthly Listings

[ ASR (Amateur Satellite Report) is available for $22
($30 overseas) for 26 issues (1 year) from Amateur
(S)g;el]éite Report, 221 Long Swamp Rd., Wolcott, CT

_|_

L1 Project OSCAR 1983 Annual Orbital Predictions
for every orbit of AMSAT-OSCAR 8 and RADIOs 5,
6, 7 and 8§ are available for $10 postpaid in Canada,
Mexico and the U.S.; $12 elsewhere. Send to Project
QOSCAR, [ne., P.O. Box 1136, Los Altos, CA 94022,
1 ARRL members only: Send a 4« % 9-in. self-
addressed, stamped envelope with your call sign to
ARRL Hg, Club and Training Department for 8 com-
plete, monthly orbit schedule for all operating amatenr
satellites. A year’s supply of s.a.5.e.'s may be sent at
one time; be sure to include 1 unit of postage for each
§..5.8.

(] Further information on the Amateur Radio Satellite
Program can be obtained free of charge from

ARRL Hy. The OSCAR locator package (satellite plot-
ters and details) is now available for $7 U.S., 38
elsewhere. ;]
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Public Service

Rally ‘Round Amateur Radio!

Amateur Radio operators have been involved in
community and public-service sipport activities
for many years. Weekends spent furnishing com-
munications (usually via 2 meters) for walk-a-
thons, bike-a-thons, joggers, parades and many
other events have been prime vehicles for prac-
ticing the fine art of public service and emergency
preparedoess.  Handling the organization,
logistics and the sometimes **fly-by-the-seat-of-
the-pants’’ coordination is good training ground
for the members of various clubs and groups.
Once hams hecome involved in these activities
and feel their feet are good and wet, thev tend
to iook for higger and more exciting mountains
to climb in the nublic-service arena.

Hams here i~ the Pacifie Northwest, for
example, provide communications support for
the Reno National Air Races, National
Hydroplane Racing and other high-energy, and
usually scary, activities. A certain breed of guys
and gals love to hurtle themselves through the
daylight and hours of darkness strapped to high-
speed projectiles {called rally cars). The object
is to cutguess maps, clocks and clements of
weather so they cover a certain piece of coun-
tryside in the shoriest time without totally
destroying themselves or their car!

Starting out on a sinalfl scale about seven years
ago, Washington State hams joined with rally
enthusiasts and formed the nucleus of a very ef-
ficient radio network to assist major nationally
sanctioned road rallies. The professional drivers
and rally officials have given excellent marks to
the amateurs and the ¢laborate communication
network that utilizes almost (it seems) every
Amateur Radio band in existence.

AMATEURS ASSIST NWS

IN LOUISIANA FLOCD

During early April, most of east and southeast Loui-
siana was inundated with very heavy rainfall, The prin-
gipal area affected was near and along the Mississippi
River, extending both northward and eastward well inta
Mississippi. With some locations receiving as much as
10 inches of rainfall in less than 12 hours, tlooding was
widespread.

On April 7, the main telephone exchange in New
Orleans was flooded, with telephone service being
disrupted over a large part of southern Louisiana.
Although still operational, the National Weather Ser-
vice Forecast Office, River Forecast Center and Satellite
Field Service Station at Slidell, Louisiana, were isolated
from their users because of the telephone line failure,
NWS offices in Louisiana and adjacent stares, as well
as the National Hurricane Center in Miami, immediate-
lv assumed backup responsihilities for the services pro-
vided by the Slidetl offices.

While a few local telephone lines remained in ser-
wice, the only communications link between Slidell and
the backup offices was an emergency hurricane radio
system oprated by the NWS, Designed for another pur-
pose, this system could not be relied upon (o handle
the volume of information that needed to be ex-
changed. Within minutes of the communications
failure, Amateur Radio operators moved into action
to establish communications between the NWS offices
involved and with the Regionat Headquarters in Fort
Wozth. Other amateurs volunteered to observe critical
river forecast points and repori. stage heights to the
River Forecast Center at Slidell. This service was pro-
vided for several days after normal communications
were restored.

*Deputy Communications Manager, ARRL
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Three of the approximately 150 Amateur Radio
operators who provide “front-line” communica-
tions for road rallies in the state of
Washington are (-t} WB7UEL, ARRL
Northwestern Division Vice Director W7JIE -
and KATBNS. (K7CHG photo)

The state capital, Olympia, and Thuiston
County were the recent target areas for the an-
nual Nor* Western and Olympus Pro Rallies,
April 8-17 marked a full week of Rally Week
Morthwest that started with high-speed action
through the streets of the state capital {the streets
were secured from regular traffic!), and was
capped by the action using part of the local air-
port for the rally course,

Radio communications coordinator again this
year was Steve Dightman, K7585C, who led a
dedicated group of about 150 hams from six
counties, These highly skilled operators put in
a total of nearly 1600 hours of practicing their

While amateur assistance with backup communica-
tions has been provided to individual NWS offices in
the past, this was the largest multistate operation ever
conducted. The highly efficient and professional man-
ner in which the amateurs performed reflected very
favorably on the individuals involved, and the Amateur
Radio community as & whole. The backup procedures
could not have been accomplished in such an effective
manner without the exemplary assistance provided by
the Amateur Radio Service. Without a doubt, the loss
of lves would have been much greater, — Lurry £
Mooney, WBISPWY, Regional Preparedness,
Meleorologist, NW'S Southern Region

HAM RADIO ASSISTS RESCUE

Om Friday morning, April 13, Terey Surface, KB4EKR,
experienced the value of having 2 2-meter portable rig
available at all times,

‘Terry had heen a Technician class licensee only three
weeks when he was at the right place at the tight rime
to assist the victims of an accident by providing
emergency commuaications. He works as the diregtor
of mainrtenance for a flying service based at Mercer
County Airport in Bluefield, West Virginia, and was
at his work location in one of the hantgars that Friday
morning. At about 11;30 A.M., he heard the crash of
an aircraft that he knew was coming in for a landing.
He and two other men who were nearby jumped into
a truck and drove to the end of the runway from which
the sound of the crash came, Terry had thoughtfully
grabbed his 2-rueter hand-held when he left the hangar,
The trio began searching through the wooded area in
the dense fog for the downed aircraft within minutes,
Terry was at the scene of the crash, which was incated
ahout three-fourths of a mile from the end of the run-
way. Both the pilot and his passenger were concious
but badly injured, Terry guickly called over the
Binefield 145.49 repeater for someone to make a caill

Gonducted By Robert J. Halprin,* K1XA

art of communications from nice, warm ham
shacks or while sitting in mountain snow with
mabile units during the wee hours of morning
darkness.

The radio network provided information on
53 cars at numerous check points, handling
logistical support needs for rally officials,
emergency medical response needs, reports on
the status of the course or emergency-closure
notification of the course if needed. Believe me,
vou don’t want to meet a rally car in the darkness
at 100 mph!

Some brave (crazy) hams were taken for
demonstration rides so they could better under-
stand the relationship of rally course geography
and radio network planning. [ scon discoverad
that my friendly driver was a deranged kamakazi
pilot who thought our car should have wings.

Cooperation and Appreciation

Each year, rally organizers treat the hams to
@ terrific dinner to show how much they ap-
preciate and understand the valuable service
Amateur Radio provides. If you think this kind
of “*front-line’’ communications service is vour
cup of tea, contact Steve for pointers. If vou live
in the Pacific Northwest, you might even
yvolunteer. [’m sure Steve can find a place for
vou, as he is already planning next year’s action.

1 want to thank Wayne Moddison, K6DOW,
Washington Section Special Event Public Infor-
mation Assistant, for helping with this storv.
And thanks to K7SSC and the 150 hams who
made the story possible. - JoaAn H. Brown,
W7CKZ, ARRL Washington Section Public In-
Jormation Officer

for emergency personnel to respond. KEWEY re-
sponded and placed the cail.

By this time, the other two men arrived at the scane
with the truck. They loaded the victims into the truck
and drove to the airport terminal building, where the
Bluefield Rescue Squad arrived within a couple of
minutes. The rescue personnel administersd emergen-
cy treatment and transportted the victims to the hospital,
where they recovered and were released within a weck.
Terry's quick action and the ability to contact the
emergency crews cuickly may have contributed to
saving the two lives and speaks highly of his heing a
valuzble asset to his community and the ranks of
Amateur Radio.

We, as Amateur Radio operators, should all be
aware of our great reaches with our communications
networks that we have built and should always be
prepared to assist if and when the time arises, Terry
and his wife Judy, KB4EML, are both newly Heensed
hams. As EC of Smyth County, Virginia, I am prond
to have them as a part of the local ARES group.
= Gary N. Sutherland, KM4X

FAMILY TRAGEDY: EDMONDS,
WASHINGTON

On a recent trip to Edmonds, Washington, a family
tragedy occurred. Amateur Radio played a big part in
this tragedy, which | would ke to see publicized 50 that
others may benefit from this experience, Perhaps it may
save someone’s life some day.

[ntending to visit my brother-in-law in Edmonds for
his wedding, my wife and | got a little more than we
bad bargained for. On April 11, 1983, as my brother-
in-law, one of his neighbors and I were standing in the
driveway talking, we heard a lond zap, Looking in the
general direction of the sound, we saw a cloud of smoke
rise from above & tree across the street. The neighbor



was the first to announce that my npephew was up in
the tree and got electrocuted by a 12-kY power line that
was strung though the tree, Also arriving at the tree
and secing the 13-vear-old boy lying on some branches
25-30 feet 2bove the street in contact with the power
line ieft all three of us in shock. After keeping my
brother-in-law from chmbing the tree, the neighbor ran
into his house to call for the police, fire dept, and am-
bulance. Having my 2-meter hand-held with me, I
broke a conversation on the 32/92 repeater, K7SZC/R
in Everett, and asked for anyone who could make the
necessary call, K7GOV answered; [ gave him the info
needed, he placed the call and all three Dapts. had their
units on the scene within-2 minutes. Just then the
neighbor returned from his house announcing that the
police had already received a call from a bam.

Even though it was too lzte to do my nephew any
good, the swiftness with which K7GOV made the call
is to be commended. News media personnel also ar-
rived on the scene (the story of the incident was on every
Seattle-area TV station broadcast). Unfortunately, the
involvement of Amateur Radio never did surface in
these broadcasts, primarily because the family,
neighbors and I were in too great of a shock to talk
with reporters. After all, how often do you have
something like this happen before your own eyes and
feel so helpless knowing there isn’t a thing you can do?

For the remainder of that week, I tried getting in
touch with K7GOV on this repeater, but to no avail.
My thanks also goes to the gentiemen who were using
the repeater and allowed me to break their convesation.

Three fessons can be learned from this experience:

1) When using a repeater, keep the transmissions
short so someone can break in for emergency use,
which was the case on this repeater.

2) Anyone having trees in their neighborhood with
power lines routed through them should call yvour local
power company, have them either come out and
remove encugh branches from the lower part of the tree
to where a youngster cannot climb, or else have the en-
tire tree removed.

3} If you own & hand-held rig, make it a point to
take it everyplace you go. You never know when you’ll
need it. - W. Vern Hajek, K6UGS, Concord,
California

PUBLIC SERVICE DIARY

] Rockeastle County, Kentucky — Apeil 25-26.
Members of the Wilderness Trail Amateur Radio Club,
among them KI4B, WDMEKZ, WDAIUM, KA4BOK
and WDMEYR, provided emergency on-site com-
munications for a cave rescue. KAGMZY and KA4SAA
provided liaison to the Kentucky Fmergency Net on hf.
The club repeater, KI4B/R (147.98/38), was the
primary outlet for communications during the emergen-
¢y, and WTARC received widespread praise for its ef-
forts. (KA4SAA)

[J Owensboro, Kentucky - April 30-May 1. The
Owensboro Amateur Radio Club was catled upon to
help in the evacuation of a local nursing home Follow-
ing severe flooding. The amateurs provided com-
munications while 90 patients were evacuated suc-
cessfully. Local amateurs also furnished communica-
tions for the Kentucky Department of Emergency Ser-
vices and the National Weather Service. (W4OYI, Vice
Director, Great Lakes Division)

7] Weedville, Pennsylvania — May 7. A fire was
spreading through a forested area near the QTH of
WB3DCZ, who reported the flames to N3IDEO over
the Dubois repeater, K3PS/R. Although fire towers
were in use in the areg, the fire had oot yet been spot-
ted. N3DEO notified the Burcau of Forestry and the
Weedville Fire Company, both of which arrived at the
fire within minutes. Half an hour after WB3DCZ's in-
ftial call, the fire was declared to be under control.
{MN3DEQO)

AMATEUR RADIO EMERGENCY
SERVICE REPORTS

11 Decatur, Ilinois — May 1. The local 2-meter
emergency net, directed by Macon County EC KBIMR,
was already taking severs-weather reports when a tor-
nado touched down near the business district of
Decatur. WIAES, a Red Cross Disaster Communica-
tions officer, advised that a communications link
should be established between the RC building and the
ESDA headquarters, W9OK went to the RC office with
his gear and set up a vhf station, while N9DDA and
WOAES operated from the ESDA Hg, When the RC
operators began having trouble receiving the mobile
unit, essential radio traffic was rerouted to the link on
the KYHGX repeater until weather conditions cleared.
(W9I0K)

(3 Aflanta, Georgia — May 20-24. Georgia ARRL
1.eadership Officials, under the direction of Affiliated
Club Coordinator (ACC) WA4ABY, organized Atlanta
ar¢a amateurs for participation in the National Con-
vention of the American Red Cross. The amateurs set

up a display and supplied an outgoing message center
for convention visitors. Special convention messages
and forms were designed and supplied by WA4ABY
along with signs announcing the message service.
Messages were solicited from attendees and were sent
over the 2-meter NAOD repeater to hams in the Atlan-
ta area at their home stations. Messages that had not
been passed by closing time each day were taken home
by various hams to be sent on hf NTS nets. This was
the first time that many of the hams had passed traffic
on a REAL NTS net. (Approximately 150 messages
were entered into the system by Convention attendees.)

One of the most important aspects of the hams’ in-
volvement with this convention was also very unex-
pected, Many representatives of the various Red Cross
chapters approached us and described their linison with
local hams and told us how much hams wete an integral
part of the Red Cross emergency planning and opera-
tions. Especially grateful were the folks from states that

have severe-weather problems (tornadoes, etc.), such .

as Indiana, Kansas and Ohio.
This convention was extremely important for
amateurs, as many new contacts were made and old

ones reeffirmed, Amateurs should make certain that .

all these kinds of activities are participated in and
represented by Amatewr Radio. (WB4HXE, SEC
Georgia)

[J Nelsonville, Ohio — June 89, A tanker truck car-
rying sulfuric acid began leaking along 2 major highway
in the downtown section of Nelsonville, forcing the
evacuation of about 2300 residents. After the American
Red Cross set up shelters for the evacuees, nine local
amateurs provided communications among the Athens
County Emergency Operations Center (EQC), the
sheiters, the sheriff’s office and the Salvation Army of -
ficlals. An emergency net was set up on the WBBBSR
repeater, while Welfare traffic and nonpriority in-
teragency traffic were passed on WEVKD/R during the
12-hour-long crisis. (WSKVK, EC Athens Co.)

COMMUNICATIONS SERVICE OF
THE MONTH

Mobile radios filled the communications gap when the
telephone service of the small, independent Central
Utah Telephone Co, was interrupted by the mud slide
in Spanish Fork Canyon, west of Thistle, Utah, Mobile
equipment was operated by radio amateurs, public sate-
ty agencies and by Mountain Bell. Ironically, the
natural forces that had snapped the telephone cables
were increasing the urgency and the potential volume
of communications in and out of the canyon. However,
the slide had aiso deprived Thistle of electrical service,
Therefore, radio equipment brought into the canyon
needed its own portable or mobile sources of electrical
power.

The volunteer hams of the Utah County Sheriff's
Communications Auxiliary Team (SCAT} were
mobilized at about % A.M. on Saturday, April 16, by
Lt. Gary Clayton of the Sheriff’s Office of Emergen-
¢y Management. Rick Whiitaker, WR7RPF, of Orem,
set out in his truck, packed with radio equipment and
survival gear, on the E32-mile detour through Nephi
and Maxnti to the isolated town of Thistle, arriving there
sbortly before noon, Mike Griffith, KF#), proceeded
into the mouth of the canyon to the west side of the
mudslide to assist where Lt. Clayton had parked his
truck as a2 temporary command post. David Martin,
WATFFM, of Provo, moved to the Sheriff”s Dispatch
Office between Provo and Springville,

Jack Crannell, WB7BEG, at bome in Provo, warmed
up his kf and vhf rigs and pointed his BCAM toward
Spanish Fork Canyon, Jack served as control station
of the emergency network on Saturday, The amateurs
of SCAT, familiar with the Sheriff’s procedures, pro-
vided the most consistent two-way voice communica-
tion between the slide area and the Utah and Salt Lake
Valleys from Saturday morning through Monday
morning, by which time Mountain Befl had brought
temporary telephone lines to the new command post
at the Husky station west of the slide ares.

These organized hams provided emergency mobile
telephone service to officials of Utah County, the State
of Utah and the Rio Grande Railroad, observers from
the Union Parific Railroad and the Red Cross by relay
through a repeater atop Lake Mountain, west of Utah
i.ake. This repeater is owned and maintained by the
Utah Amateur Radio Club, and allowed dialing directiy
to telephones in either the Selt Lake or Utah County
exchanges of Mountain Bell, The amateurs served in
the field for long hours in spite of initially inadequate
drinking water, food and sanitation, especially on the
temote eastern side of the mudslide.

Direct vhi mobile comtmunications with the outside
warld were spotty because they propagated over paths
that were within line-of-sight or nearly so, Thus, they
were often obstructed by the walls of the canyon, Voice
signals escaping from some locations in the canyon were
weakened and their modulation was distorted. By trial
and etror, the mobile hams found successful ““hot

spots™ that might be only a hundred yards from a
“*dead spot.’ Luckily, a parking place was found in
the town of Thistle that allowed relaying through the
Lake Mountain repeater. Thus, the hams of SCAT
were able to provide emergency telephone service for
Thistle.

In addition to vhf operation, 7.260 MHz was used
to communicate with fixed stations in Provo or, later,
in Kaysville (NATG). The fixed stations forwarded
emergency messages and obtained replies by making
focal telephone calis.

On Sunday morning, James R. Brown, NA7G,
moved his hf and vhf operations to the State Emergency
Operations Center (EQC), located beneath a forest of
antennas in the Sunnyside Armory in Salt Lake City.
Here he was assisted by two relief operators from the
Utah Amateur Radio Club. The call sign NATG was
used from this location, as well as from Brown's home
or vehicle, in the interest of continuity.

Later, Mountain Bell brought two temporary
telephone lines into the command post for use by of-
ficials. But even then, the volume of message traffic
with the canyon continued to occupy the Amateur
Radio channels.

On Sunday, Olliec Branam, WATRZO, of Provo,
another member of the Utah County SCAT, drove his
radio-equipped truck into Thistle from the southeast.
Here he helped to communicate information for the
evacuation of residents to the town of Birdseye,
upstream from Thistle. Meanwhile, a helpful resident
of Thistle monitored the relentless approach of the
flood waters toward Ollie’s escape route.

By 4:30 P.M. on Sunday, April 17, flood waters
rising behind the mudslide had swallowed most of the
old depot at Thistle and all but five of the houses. The
water was now a foot deep over the second bridge south
of town, which was Ollie’s only way out. After
transmitting a final status report, acknowledged by
NATG in Salt Lake City, Ollie drove gingerly out over
the submerged bridge to safety. - Richard B. Leining,
W7DML, Salt Lake City, Ulah

ARRL SECTION EMERGENCY
COORDINATOR REPORTS

1 For May, 44 SEC reports were received, denoting
a total ARES membership of 22,931, Sections reporting
were: AK, AB, AZ, AR, CO, CT, EMA, IL, IN, 1A,
K5, KY, LA, ME, M, MN MS, MO, NE, NH, NLI,
NC, NFL, N’I'X, OH, O , ON, ORG, PAC, R, 5DG,
3IV, SC SFL, ST, TN, VA, WA, WV, WMA,
WNY and Wi,

NATIONAL TRAFFIC SYSTEM

Congratulations go out to WA4CICK who has suc-
ceeded WD4CNQ as manager of 4RN/c2. Also, con-
grats to RN7/¢2 manager WBTWOW on completing
his tour of duty with the Navy and retiring (finallyl}
after more than 20 vears of service,

May Reports

1 2 3 4 5 6 7
Cycle Two

Area Nets

EAN 31 1115 400 827 973
CAN 31 1049 338 848 1000
PAN* 67 {060 188 837 909
Region Nets

1RN 53 274 52 294 753 1000
2RN 62 - 997 6.4 385 B8.S 1000
3RN H 364 B5 420 ©6.3 1000
4RN 82 758 122 485 63.0 1000
RNS B2 744 120 415 84.9 1000
RNE B2 605 6.8 352 927 927
RN?7 93 1202 129 865 845 99
BRN 62 438 7.4 331 97.8 1000
8RN 62 420 69 348 100.0 1000
TEN a1 511 185 474 815 1000
ECN ar.d
TWN G2 225 38 .784 700 887
Tce

TCC Eestern 118" 715

TCC Central a4' 418

TCC Pacific

Cycle Four

Area Nels

EAN 31 1928 B21 1560 948
CAN 31 965 311 1004 1000
PAN H 1354 437 1.104 989
Region Nets

1RN 82 712 115 524 984 968
28N 94 G658 78 558 925 839
3RAN 1000
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4RN 100.0
RN& 100.0
RNE 62 785 127 .B17 100.0 100.G
RN? 62 1269 205 824 954 984
8RN 56 399 7.1 .428 890 BT.1
$AN €2 493 BO 473 995 1000
TEN 56 289 50 287 730 1000
ECN 1000
TWN 56 450 B2 390 0.2 UB4
TCC

TCOC Eastern 1220 7y

TCC Gentral 58! 34

TG Paclfle 116 943

Sections® 7383 31558 4.3

Summary 8749 53150 6.1

Record 10319 50,268 184

*PAN operates both eycles one and two.
'{CC functions not counted ag net sesslons.
*section and local nats reporting (254): APSN ATN
{AB), ACN MG (Alg ACN ATEN HARC gﬁNBCEN
BC). NCN NCTN O SCNIZ SONV CA), DTN
EN (DE), BEN BEN ENMC FMSN FMTN FPON GN
LCEN NFPN PBTN PEN PRVAN QFN QFNS BEFTN
SPARC VTN SWFTN TPTN (FLI, CIARES ISE ISN
iTEN JGEN PGARES TLCN (IA), ILN ITN (|
QIN (IN} CSTN KMWN KPN KSBN KWN
(‘I(*CS) ARES 5AAES 11ARES BA.FIES CARN
BB KNTN KHN KSN KTN KYN KYPON MKPN
PAEWTN TSTMN WTEN (KY}, Cl2MN EM2MI EMAL
EMRIPN EMRISS HHTN (MARD, MEFH MMN MTH
WRIN (MB), AEN CMEN MPSN OXRAGES PTN SGN
ME}) AGE MITN MNN OMN UPN {MI) MNAWTN
MS[‘I MSPN MSSN FICO&N] ACE CMEN HBN
IFAEM JCEN MEOW MOKAN MON MOSSB MTT!
NARN NEMOE ARBN SARN SLARES MOrJ MTN [MS),
GEN CMN CNCTN PCTN (NG}, ON CSN (NCISCH,
BVAN GCTMN ENARES MNARES NCHN NE4D NETS
NMPN NOCWA NSN PV2MN SBARES TCARES
WNN (NE), HCATEN MCHN NJM NJN NJPN NJSN
QBTTN SJVN TCETN (NJ), NSN {NV}, CORN CNYTN
EPN HVN NCVHETN NLI NLIPN NYPOMN NYS NYSIM
QCTEN SCVHFTN SDN STAR WDN NQ ALERT BN
SNR BRTN BSSN HCARES LONWOARES LC'TN MCN
NCTW NEDN OSSN TATN VWN (D “i
ONON OTN OTWHN QCWA ST BéOK)' K‘I‘N OLN
OPN OSN1 QSN2 OSND TIN (ONg N ORARES QSN
PDXARES PTTN SOFM WCN (OR), NWPAZMTN WPA
WPAZMTN (PA), PTN (PAC), USN WQVUARESN (PQ,
GPD2MN LG2MN SGNTN 38 (SC), SDEEN SDEN
SDN SDTIN SDWN (SD), TNCW TNPN TNVN TSRN
(TN). DFW HATN T 5 TTN , BUN BCN UGN
STARES SVEN VLN VN VSBN VSN VTN (VA}
EWTN NTHN NWSSB PSTS SCARES WAHTS
WSN A), BEN BWN NWTN WCWTN WIN WNN
WSB SN W), WYARN WYFN WYMDN WVN

1— NET

2 — SESSIONS § -- RAT

1 — TRAFFIC B — % REP.

4 — AVERAGE 7 - % REP. TO AREA NET

Transcontinental Corps

N2CER decided to hand over the no. 1 slot for TCC-Elc2
to AFAV, Thanks to Ed for his help, and congratulations
ta Lan. Kudos and thanks go out ta WA2SPL for his help
with the Groton ]ECHP Expo. A TCC-Elc2 certificata was
awarded to WDS

1 3 3 4 5
Cycle Two
TCC Eastern 124 95.2 1434 715
TCC Central 23 20.3 e55 416
TCC Pacific
Summary 217 227 2289 1A
Cycle Four
TCC Eastarn 185 787 1555 T
TCC Cantral 62 935 865 343
TCGG Pacific 124 935 1908 963
Summary : 341 488 4126 2083
1 - AREA 4 - TRAFFIC

- FUNGTIONS 5 — QUT-OF-NET TRAFFIC
3 — % SUCCESBFUL
TCC Roster

The TCC Roster (Mayi CKcn’e Two — Eastern Area
{AFBV, Directo T N1BHH N2CER K1EIC
YEIGOL WBIGZU KO2H WASHEB WBTHIH VEIHTL
WALLS| WDBLAT AHZM WAPMJ WB4PNY W1LYY
W2RQ KBAUD AFBY AKIW N2XJ WIXX WBEYDZ, Cen-
tral Area (WOJU, Director) — NSAMH NSAMK K5BMNH
NSBT NSCRU WSCTZ NSDFO WRFRC W4JL WSIUJ
KEKJN WKLY KDSKG KAAMZY WONXG KA4SAA
KBSTC WEBIWGD WF4X WBSYDD. Pagific Area
(WBHXB, Diractor) — NIBA KTEA NEAGW NTAFZ
NBANL VEBCHK N7CSP NPCX] KUSD WIDZX WREJD
KBTFE WTGHT NBGIW KEHAD WOHXE KMSI W5J0V
KEYMB WBEMTA KBOWA WATOQY] KF7R NDST
WITGU WB7TOF KvsU KBUYK WTVSE WRTWOW
KM7Z, Cycle Four — Eastern Area (W2CS, Directory —
W3IATG VEJAWE W3BBN KI3C WAACCHK W2C5

82 O5T=

VESCYR WB2EAG WIEFW KI1EIR W2FR WD4FTK
W2GKZ VEIGOL WBIGZU KO2H KN1K N4KB K2ZKIR
KEKQJ AHZM WBEMTD N1NH KBQZ WAPMJ WB4PNY
W3IPQ WIGYY KARZB WA2SPL KA1T W4LQ VE1WF
WBEBWKG W2XD Nsxx NZYL KAZK. Central Area
{(W5GHP, Directo: M WIGCXY KOEZ K5GM
WEHI W5LG WER N5TC W5TFB K5TL WBaUYU

KB5SW KB8X W4ZJY Faciiic Area (KBDJ, Director) —
ADDA WDBAIT KN7B KBEN KCBD KeDJ W7DZX N2EC
WEEQT WYEP W?GHT WATGYQ WRHXEB WATKHE
K7KSA WTLGF WTLG WTLYA KADNLI NDST WATTEH
WTVSE WBVZT VEBZK.,

Public Service Honor Roll
May 1983

This listing is avallabla to amatsurs whose public sarvica
pearformance during the month indicated qualifies for 80
or mora {otal points In the following nine categorles (a:
raported to their SM). Please note maximum points
aach categary: (1) Checking into ¢w nets, 1 point sach,
max. 30; gg Checking into pnone!RTTY nets, i point each,
max. 30 NCS cw nets, 3 points each, max. 12; (4) NCS
phone.'F!TTY nets, 3 points each, rax. ‘i2 6} Performing
assgigned NTS Ilalson, 3 polnta aach max. 12; (8 Deliver-
ing & formal messaga to a third party 1 point sach, no
max.; {7) Handling an emergency message, 5 poinis each
N Max.; (8 Serving as emargency coordinator or net
managar tor the antire month, 5 points, max. §; (9} Par.
ticipating in & public service ervent 5 points, no max. This
listing Is mvailable to Novices and Technicians who
achieve a total of 40 o mora points, Stations that are listed
in the Publlc Bervice Honor Acll for 12 consecutive
months, or 18 months out of & 24-month pariod, will he
awarded a special PSHR certificate from Haq.

az2e WA4JDH 92 KEBND
KUpa KAIGST WEKLY KDIK
203 104 WACKS KBAWT
WETWOW WBZVUK #1680 78
188 o3 Kadols  Weenp
Krviv WB2ZIF o1 VEJGOL
157 WALCCK WERNL NaBQK
WODBLRT WIANK WITN KATEL|
W2AHY Wol VEIGT KaJL

64 g 0"‘; E NBGIW 78
KA1GES BIKLF

3 Wt135YDD W%#gr” WAﬁ.XP
KA3DLY
v WBz2RBA NSOy NsEzm
KISCL  VEBDM  gpser 7
138 AALAT
WELY O WODSFRI
13 KAVIVK 2 WILNE
KA4JST 100 WILG 76
0 WheESZ WECTZ N7BGW

wWayYgy NSEES YEIDPO N1AJS
28 N2XJ PL KCasw
KABCFS Ka1AVY K55V 5
127 99 WE2QMP
WF4X WB2MCO WATGQO WAZARG
126 NICKG WaIPL
WAICKT ki1 WBSMTD  NNAL
KCROO KA4GEU WAZHEB KASAZK
125 AFBY W2BIW 7
WEBIGXZ g KC2TF WESMMI

19 WD4ALY KASIAF WBAIFKP
N7ONG WAIYNZ 38 AU

18 E3HTL WEIOWO KL7IJG
WB4WYS BEME KALBCM KA3EJG
WYVSE KABGJV K1JHG KTLCA
{15 KASHDT 73
WASRVT T WDEMIO M
WSDTR WAPUO WD5GKH KB4LB
KIGXZ NEAWH WAZKOY )

QQ

WB3GZU N5TC 71
WI1EQF WD4CNG KR4V WD40CwW

14 WALYPG KA4SAA WABDHB
W2MTA WARTEC KAZIUM VEAKK

13 WBNTN a4 N2CER
WOSRHU  ywayvn NECXI 1T
WeoYH W2AET KAZBHR KAZBWM
NZAKZ NSDSU ANLI i
12 AKIE KABARP 70
NAZN 95 WBSQBZ
111 WATLGN  WB1ABQ  WASQFD
R4ZK K2GC WIRWG WAHON
110 KB2WE NEDNG
we2uve  wazry KBeZ KD4TY
WA4EIC WADM KIGMC AKZE

FaJ WEINF K22Vl 69
103 N1BJW a2 WB2IDS
Klaw KA1EROD Wava WaDKX
KASKRI K2UX KAAMTX W2XD
07 ALTW KAIWW WeFRG
wa21Qd AGYG 81 VEJHG
WB2EA 03 KY2P NEGFS
KO9cd WBTTOF 30 KY4l)
KO5NN WALEIC  WB4TZR  KB4OG
108 WaYJR WB2GHN  K4EV
WBEZEN KT6A WAJEYU  AGZR
N;;‘QD KASIKR WINXG 35!3 o
R AKIW HAGDT WV

WB4GHU KBJOI KFTR NEBLX
WABC 85 KBTFE KN3B
KAdALR WARS KA1BBU KA4BBA
WaTLU NIBYK R au
K4WJA KO0 WDABSC
W5KMF KC3DW WRAYTD WAL4JTE
KE5GM 54 WALLJI WAFMZ
KC4WN WBSLBR N5BT WOLAE
0T B4N N4UF KABE
KABBCB WEDIHOX N3CJP AlBE
WABZUD KETG AETT
VE2EDO W5TI KBIFW 57
NIBA WAZJY KABMEB N1CLWT
NRATP KAZMBP KAZ0PG
K&2G KETW 8 N5FDUT
] AC3N waoun
WD4HBP 63 NEGZH NGEPGIT
WATTBY WBKK NIADU KASGEZT
N1BGW NBEEH WrLBK

Brass Pounders League
May 1983

The BPL is open to all amateurs in the United States,
Canada and U.5. possessions whe raport to thelr SM a
message total of 500 or a sum of originations and dellvery
points of 100 or more for any calendar month. All
megsages must be handled on amateur fraquencies within
48 hours of receipt in standard AHHL form,

i 2 3 4 5 ]
WacuL 651 998 1298 a8 3038
KASCPA 39 1311 166 1003 2519
NHBCP 33134 180 743 2310
WABHJZ 11 1183 3 74 219
WBTWOW 28 708 892 4r 1715
WA25PL 15 825 d: S 1394
WIDZX 17 7 518 4 1094
waJuJs £ 545 481 7 1015
WIVSE 3 502 4 12 101
KL7LA 1 644 272 5 922
WI1EQF 1 304 510 19 834
g 88D 112 19 420
KLTJRW 0 214 582 0 7
KBNGY 26 350 26Y 6 751
KTGA 4 47 33 15 749
WALIDH 4 3% ] a2
Wave 219 206 244 15 d84
AAJAT s 214 288 i3 805
WF4X 3 289 N 3 A4
NAPL 64 210 284 35 543
KBEMB ERE I T 17 54N
KA1GHES 1 275 250 53 579
VE3HTL 2 277 2N 578
Wi 1 dE 246 514
NTAFZ 2 300 254 10 571
WDSMIO 8 a0y 230 18 571
WALCAT i0 189 766 25 570
WBSYDD 40 244 2 28 54
KASCPS 43 200 29 88 530
WALCCK 0 282 253 2 ™7
BKL 48 251 192 M 515
KBOZ 10 08 282 7 B
KABCPA (Mar) A6 131 210 1024 2801
KBBOMB {Apr.) 145 272 364 29 810
BPL tor 100 ar more orlginations plus deliverias:
KA1BHT T4
WFAY 130
WESLRT 114
WBATZR 12
wasFQU 109
VE3KK 105
KHBB 105
Multioperator statlon:
KdKDJ 111
1 — CALL 4 — SENT
2 -~ ORIG 5 - DLVD
3 — RCVD 6 — TOTAL

Independent Nets (May %983)

1 2 3 &
Arnateur Radio Telagraph Society 31 493 =83
Glearing House al 91 312
Early Bird 31 was N
Empire Slow Speed 29 A8 352
Golden Bear a1 ar2 12
IMRA 26 648 1249
Midwest RTTY k3l 3 Al
Mission Trail 3 152 9182
New England Novice eyl 78 318
North Amerlcan $SB Traffle 28 g2 255
Varmont Sideband 31 A3 485
West Coast Slow Epeed 31 114 420
20-Meter ISSB 28 885 433
5-Mater ISSB 31 59 1182
7290 Traffic 46 BOT S284
1 NET NAME 3 — TRAFFIG o
2 -~ SESSIONS 4 -~ GHEGK-ING  Eae]




Operating

News

Is It Time to Extend the OBS Concept?

For years, the Official Bulletin Station (OBS) has
been the Amateur Radio version of the Town
Crier. From the League’s master station,
WI1AW, down to the individuals who relay the
information to your section, or area, when it is
time to **get the word out,”” the OBS is the con-
duit of official information. This concept has
worked very well for years. Times have changed,
to be sure, but the system continues to work on
¢w, ssb, fm and RTTY. Why has it continued
to be one of the League’s most successful pro-
grams? Let's examine the Communications
Department’s own guidelines for this service,
Rapid dissemination of information is the
lifeblood of an active, progressive organization.
The ARRL Official Bulletin Station network pro-
vides a vital communications link for informing the
amateur community of the latest developments in
Amateur Radio and the League. These builetins are
issued as soon as news breaks by WIAW. The
primary mission of the OBS is to copy these
bulietins directly off the air from WI1AW and
retransmit them locally for the benefit of amateurs
in the OBS coverage area. Inasmuch as WI1AW
operates on all bands (160-2 meters), the nead for
CBSs on hi has lessened somewhat in recent tines,
Importantly, to serve 2 maximum audience, OBS
appointees who can send ARRL bulleting over vhf
or ultf repeater systems are of maximum usefulness
and much in demand. Bulletins should be transmit-
ted vegularly, perhaps in conjunction with a
repeater net, on a repeater “*hulletin board™ or via
a RTTY mailbox, if one is functioning iocally.

The program is successful because the concept
is 80 good. However, we will address ourselves
to the “mailbox" situation. Today's OBS copies
W1AW, and goes to bf or vhf to *‘deliver’ the
bulletin to the mailbox. The OBS sends the
proper command signals, and the mailbox
responds by asking what the originating station
would like to do — sort of like rubbing the bot-
tle that contains the genie. The OBS then sends
the commands to tefl the mailbox to record the
bulletin that will come its way. If all is successful,
the mailbox will respond to the OBS by letting
the bulletin station know that the “download”
was recorded. Now anybody who opens up the
mailbox will be able to read the bulletin. The
modern-day OBS has been successful in the task.

One of the FCC’s recent statements in support
of a no-code license is that many younger people
have a primary interest in computer technology.
They neglect to mention that computer
technology has been the Amateur Radio
operator’s interest for quite a few years. This
may be the time to take the youngster's interest
and the OBS program and tie them together. The
benefits could be great!

Most computer owners have a modem. This
device is similar to a RTTY terminal unit; in fact,
the word is a synthesis of the words modulator-
demodulator. It converts tones to on/off pulses,

*Communications Manager, ARRL

and pulses to tones. The computer needs the
pulses, and the means of transmission, whether
radio or telephone line, needs the tones. Lacking
a radio to transmit the information from com-
puter to computer, computerists use the
telephone. The computerist also has a mailbox
system, but it is called the ““Computer Based
Message System,” or CBMS. The CBMS is what
the computerist calls into to leave and retrieve
messages, get general information and find out
about club meetings. This system is analogous
to our on-the-air systems, the only difference
being the means of transmission. In each case,
only one persen can access the system at a time.

1t is also possible for the computerist to call
another computerist and talk from computer to
computer directly, just as we talk from radio to
radio directly. But the fact remains that the

Conducted By John F. Lindholm,* W1XX

CBMS is the popular place to exchange group
information.

Our plot now thickens. Most people agree with
the goal of recruiting computerisis, or anyone
¢lse, into Amateur Radio. Many Amateur Radio
operators who own computers either have tried
the local bulletin board, or may ever own one.
The CBMS tends to be as popular as any
Amateur Radio network, and maybe more so.
The computerist doesn’t have another frequen-
cy he can QSY to if the line is busy, although
he may try another CBMS. It is all they have.

Recognizing that the computerists’ focus on
the CBMS is the central point to our theme, let’s
put the ARRL bulletins on the computer bulletin
board. This accomplishes two things: It gets in-
formation across to the ham who may not have
heard it on the air, and it gets our story onto the

W1AW Schedule
#J’“‘ 24 — October 30, 1983

MTWThFSSn = Days of Waek Dy = Daily

1AW code practice and bulleiin transmissions ars sent on the following schedule:

UTG Slow
Fast Code Practice
Cw Bulletins
RTTY Bulletins
Voice Bulleting

ode Practice MWF

Dy: 0130, 0430

: 0200, 1300 2300; TThSSn: 2000; Sn: D200
MWF: 2000; TTh: 0200, 1300; TThSSn: 2300; 5: 0200
Dy: 0000, 0300, 2100; MTWThF: 1400

Dy: 0100, 0400, 2200; MTWThF: 1500

EDT Slow Code Practice MWE: 8 AM., 7 P.M.,; TThSSn: 4 P.M., 10 P.M.
Fast Code Practice MWF: 4 PM., 10 P.M,; TTh: 9 AM.; THhSSn: 7 P.M.
Cw Bulletins Dy:5P.M, 8 PM, 11 P.M.; MTWThF: 10 AM.
RTTY Bulletins Dy: 6 P.M., 9 P.M., 12 P.M,; MTWThF: 11 AM.
Voice Bulletins Dy: 9:30 P.M., 12:30 A.M.

CDT Slow Code Practice MWF: 8 AM., 6 P.M,; TThESn: 3 P.M., 8 P.M,
Fast Code Practice MWF: 3 P.M., 9 P.M.; TTh: 8 AM,; TThSSn: 6 P.M,
Cw Bulletins Dy:4PM.,7PM., 10PM: M hF: 9 AM.
RTTY Bulletins Dy:5P.M,8PM, 11 P.M.; M hF: 10 AM.
Voice Bulletins Dy 8:30 P.M., 11:30 PM.

PDT Slow Code Practice MWF: 6 AM., 4 P.M,; TThSSn: 1 PM., TP.M
Fast Code Practice MWF: 1 PM., 7 P.M.; TTh: 6 A.M.; TThSSn: 4 P.M
Cw Bulletins Dy:2P.M.,5PM, BPM,; MTWThF: T A
RTTY Bulletins Dy: 3 P.M., 8 P.M,, 9 P.M.; MTWThF: 8 AM
Voice Bulletins Dy: 8:30 P.M., 9:30 P.M,

Code %rﬁﬂce and cw bulletin frequencies: 1.818, 3.58, 7.08, 14,07, 21.08, 28.08, 50.08,
z.

147.5

RTTY bulletin frequencies: 3.625, 7.085, 14.095, 21,095, 28.095, 147.555 MHz.
Volce builetin frequancles: 1.89, 3.98, 7.29, 14.28, 21.39, 28.58, 50.19, 147.555 MHz.

Stow code practice is at 5, 7-1/2, 10, 13 and 15 wpm.

Fast code practice Is at 35, 30, 25, 20, 15, 13 and 10 wpm.

On Monday, Wednesday and Friday, 1300 through 2100 UTC, transmissions ars beamed to Europe
on 14, 21 and 28 MHz.

Code practice texts are from QST, and the source of each practice is ?Iven at the beginning of
each practlce and at the beginning of alternate speeds. For example, “Text is from February 1983
QST, pages 9 and 84" indicates that the main text |s from the article on page 9 and the mixed
numberlletter groups at the end of each speed are from the contest scores on page B4.

On Fridays, UTG, a DX bulletin repiaces the regular bultetin transmisslons. -

Cw bulletins are sent at 18 wpm; Teletype bulletins are sent at 60 wpm with 170-Hz shift, then
repeated on 110-baud ASCI|.

Experimental transmissions on AMTOR, FEC mode, may follow RTTY/ASCII transmissions, with
details glven at the beginning of the RTTY/ASCII transmissions.

W1AW is open for visltors Monday throu1gh Friday from 7:30 AM. to 1 AM. EDT and on Saturday
and Sunday from 330 P.M. to 1 A.M. EDT. If ¥ou deslire to operate W1AW, be sure to brlrlt\g a copy
of your Hicense with you, W1AW is avallable for operation by visitors between 1 and 4 P.M,
Monday through Friday.

In a communications emergency, monitor W1AW for special bulletins as follows: volce on the
hour, RTTY at 15 minutes past the hour, and cw on the half hour.

W1AW wlll be closed on September 5.

Station staff: Chiet Operator/Asst. Communications Mgr. C. R. Bender, WIWPR; Charles
Chadwick, KBAXL; Bruce Kampe, WA1POI.
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screens of the computerists who might otherwise
not have any access to Amateur Radio informa-
tion. Instant public relations!

in the New York City/Long Islend Section,
Jeff Michaels, WB2PYC, and Gabe Weiner,
KAZ2JJS, both run CBMSs. Section Manager
John Smale, K217, has made each an OBS, Each
will copy W1AW using his computer as an RTTY
terminal, and then transfer the bulletins to their
systems. In addition, they add this statement to
each bulletin: *‘For more information on
Amateur Radio, write ARRL, 225 Main St.,
Newington, CT 06111.°° This has free public
relations value for Amateur Radio, and it gets
the bulletin out to those without the ability to
copy WIAW,

We have now extended the OBS concept to
become the COBS, or computer OBS.

While I realize that some of the purists among
us may say this doesn’t really amount to
Amateur Radio, as it is over a telephone line,
the benefits to be had by getting our informa-
tion before the public outweigh such comments
on the means of transmission. Another gain is
getting more people involved in the League’s
field structure. Computer magazines predict that
over 4 million computers will be sold in 1983.

Twenty percent of the people will get modems
and try the bulletin-board systems. If only 10%
of those people see our bulleting and inquire
about the hobby, we will have gained new con-
verts at the cost of only a few hours of work each
week,

If you own a computer, how about finding a
CBMS in your area that will allow ham radio
bulletins? And if you are a Section Manager, why
not counsider giving out a COBS appointment?
And if you are the rare combination of a public-
service-oriented ham who owns a CBMS, then
it is up to you to do everyone in the hobby a big
favor and help tefl our story through usefu! in-
formation on your board. See you on the gray
keys? — Stephen Mendelsohn, WAZDHF

MIDNIGHT SPECIAL RESULTS

The April 1983 Midnight Special saw the first W/VE
contest use of the grid square system as part of the con-
test exchange. [f nothing else, it is an interesting change
from the old section/state routine, and is the coming
thing as the exchange in some future ARRL vhi/uhf
contests, it is also the basis of the popular VUCC
award, The top scorers are shown below. Complete
results have been sent to ali participants who submit-
ted an s.a.3.e, with their entries. Each line score lists

call, score, 20-meter JSQs plus grid squares, 40-meter

KiW.

Q‘JO;} phlus grid squares, and state. ~— Bill Jennings,

KAIR 171-75-96-MA
WIXX 107-44-63-CT
EIVUT 106-46-60-MA
KAEVZ 140-52-88-NY
K2GBH [16-48-65-NY
K2ZHVN 111-65-46-NY
KIWGR 108-42-66-PA
RAJEX 195-82-113-NC
NO4R 121-20-92.KY
W4XD 108-24-84-VA
KSLZO 288-135-153-TX
N5DDO 2059411 1-TX
WBSVZL 194-90-104-TX
NSXA 176-25-151-M8
KBSUL 119-26-93-TX
WHSMIK (NSCTK, opr.)  113-37-76-TX
KESC 112-371-75-TX
K6YK 139-23-16-CA
N6NF 133-49-84-CA,
AlTB 244-85-159-OR.
KSNZ 226-114-112-0H
KWSN 220.123-97-0H
K8MR 118-26-92-0H
WYRE 282-115-97-IN
K9KM 202-103-99-IL
Wiz 100-35-65-1A
VESGF 94-27-67-5K  EED)

N Training

AN EXPANDING EXAMINATION
PROGRAM FOR RADIO AMATEURS

Volunteer instructors, take notet The self-help tradi-
tion of the Amateur Radio Service is about to take a
gquantum jump. Volunteer instructors have long been
responsible for training newcomers to our hobby, Some
have worked one-on-one ay “‘Elmers,’” helping in-
dividuals get their licenses and set up stations. Other
instructors have worked with Scouts, in schools or with
thelr own classes to teach larger groups of aspiring
radio amateurs,

The volunteer instructor corps has also cactied the
bulk of the responstbility in administering the code and
theory tests to applicants for the Novice license, and
have helped with special examination sessions for per-
sons with handicaps. Now you are being challenged to
take on the supervision and administration of the tests
for all clesses of Amateur Radio licenses.

How the Stage Was Set

A certain amount of terror has always been
associated with the trip to the FOC examiner, For many
people, that trip to the Field Office also meant miss-
ing a day of work and a long trip {of several hundred
miles for some applicants) to an unfamiliar place,
Clearly, & chiange has been needed in the radio amateur
examination program,

In the very early years of the radio art, the radio spec-
trum resembled a wide-open prairie. Police, military,
commercial and amateur transmitters vied for the
unfenced rangeland, Chaos and interference were the
order of the day. By 1934, through several legislative
stages, the Feders] Communications Commission was
established to regulate and gnide the radio art. Some
would say this stifled the inventiveness of radio
amateurs, while others would point out that the
protection and official recognition of the Amateur
Radio Service was beneficial in allowing us to Jearn and

OW,

The past 10 vears has scen a drastic shift in the
political climate in Washington, DC, with a resultant
dramatic shift in the policies of the FCC. Both Presi-
dent Reagan and former President (arter ran suc-
cessfully on a ““governmental deregulation” platform.
Since the Commissioners are appointed by the Presi-
dent, the Commission reflects this “‘do-it-yourself” ap-
proach to radio regulation. Many Congressmen also
share these views. All this combines to make the
Amateur Radio Service look pretty good — we've been
“doing it ourselves’’ for a long time, and we can be
especially proud of the job done by our volunteer in-
steuctors. Now you can do even more.

84 OaT>

More-Convenient Test Sessions

The ever-dwindling FCC examination schedule has
become & near stranglehold on the Amateur Radio Ser-
vice, severely restricting the opportunities for
newcomers Lo advance beyond Novice. The Commis-
sion’s Field Offices have been able to do nothing about
this situation because of budget restrictions, over which
they have no control. Finally, the FCC invited the
ARRL to propose a solution to the problem, This
resuited in the Volunteer Examiner Program, provided
for by the “Goldwater-Wirth Bill,” Public Law $7-259,
which was passed by Congress and signed into law by
President Reagan [ast year, See November (983 QST,

page 11, for details.
ometime this fall, we anticipate that the FCC will
have adopted a Report and Order on PR Docket 83-27,
establishing the Volunteer Examiner Program. At that
point, Amateur Radio will take a giant step toward en-
suring its own good future while calling on its own rich
traditions of self-reliance, self-improvement and seli-
instruction. The Commission’s Field Offices will soon
turn gver the job of administering Amateur Radio
license examinations to a corps of aceredited Volunteer
Examiners. With this new procedure, any radio
amateur may apply to be accredited officially as »
Volunteer Examiner, a process explained below.
'The Volunteer Examiner Program brings with it
some tantalizing new facets to taking the test. With
your help, FCC examinations will be given in many
more locations around the country, making tests in or
near your town much more likely. Since radio amateurs
will be volunteering their services as test administrators,
the test sessions are likely to occur in the evening or
on the weekend, a further convenience to the applicant.
As we expect that many hamfests and clubs will offer
test sessions a3 a part of their programs, people un-
familiar with the location of the examining room will
have the advantage of using the call-in frequency to
guide them. When was the last time the FCC led you
to the Field Office on [46.52 MHz?

The Examiners® New Duties

Until now, volunteer examiners have worked on a fairky
informal basis and have served the needs of Novice and
bandicapped applicants well. While these programs will
continue with some changes, the qualifications for
being an examiner for Novice or handicapped ap-
plicants will remain essentially the same, Fot Technj-
cian, General, Advanced and Extra Class applicants,
however, the new Volunteer Examiner Program will in-
volve formal accreditation of each examiner, The

qualifications for being an «xantiner are stiffer, too.
Accredited VEs may not be employed by or have finan
cial interests in a business involved with Amatenr
Radio. (The FCC has assured us that it will not be
unreasonably strict in interpreting this rule.) A VE must
also meet the other traditional criteria For volunteer
examiners: You must be at least 18 years old, you may
not be directly related to the applicant taking the test,
and you must hold a valid radp 0 amateur license that
is higher in class than the test being administered. All
examiners who give Advanced and Extra Class
examinations must hold Extra Class tickets, Unlike the
previous volunteer examiners, the new accredited VEs
will work in teams of three. (All of this is explained
in the Happenings column of April QST.)

The new program will also involve & bit more

forethought and planaing than is needed in the present
Novice program. It is likely that the new examinations
will be given **by appointment only.” The Examiner
‘Team Chief will need to advertise the session for 30
days before closing the registrations, and the test session
will oecur 30 days after that. Planning two months in
advance should not be a major inconvenience, since
most test sessions will probably be given in con-
junction with hamfests or club mectings., The extra
planning involved is a smnall price to pay for the
huge advantage of having the radio amateur tests
given in your town or at your hamfest or club
meeting,
The work of all these new Volunteer Examiners will
be coordinated and guided by a new entity cailed the
Voluntesr Examiner Coordinator (VEC). As of mid-
June, only the ARRL had expressed interest in heing
a VEC; the FCC prefers to work with as few VECx 2x
possible to kecp the procedures simple. As VEC, the
AKRRL will be prepared to offer training materials and
guidance to the Volunteer Examiners to help their test
sesslons go smoothly,

Becoming a Volunteer Examiner

_ if you are interested in being involved as a Volunteer
for all classes of Amateur Radlo Ecenses, you
can register your interest now, Write to the ARRL and
give us your name, call, license class and mailing ad-
dress. We will add your name to our Jist of progpec-
tive VEs and contact you after the FCC adopts the
Report and Order on PR Docket 83-27 establishing this
program
Tnstructors: You have done a fot to build up the
Amatenr Radio Service. Now vou can help newcomers
10 our group even more by providing additional license
examination sessions. Let us hear from you! — Curt
Hoisopple, K9CH, Manager, ARRL Volu,
Examiner Program




Rules, September VHF QSO Party

The ARRL Ad Hoe Committee for
VHF/UHF Contesting has made a few changes
for this year’s September contest. The big news
15 that the exchange will be 2° x 1° Maidenhead
grid-square locators, as in the Spring Sprint and
UHF contests. The multiplier will be the number
of different grid squares worked per band. See
rules 4 and 5. Information on determining your
grid-square locator can be found in January 1983
(ST, starting on page 49. Grid-square maps are
available from ARRL Haq. for $1.

The other two changes are in the contest period
{rule 2) and in the QSO-point structure (rule 5A).
The new time frame is the same as for the June
contest, starting one hour earlier and ending
three hours earlier, with no mandatory off-time,
In rule §, contacts on 2.3 GHz and up are worth
an additional point.

Official summary sheets and log sheets are
available from ARRL Hgq. for an s.a.s.¢., and
all entrants should send for a set. We are in-
terested in knowing what you think of these
changes, so please send your comments along
with your entry. Good luck!

Rules

1} Object: To work as many amateur stations
in as many different 27 x 1° grid squares as
possible using authorized amateur frequencies
above 50 MHz.

2) Contest period: Begins 1800 UTC Satur-
day, Sept. 10 and ends at 0300 UTC Monday,
Sept. 12,

3y Categories:

{A) Single operator: One person performs
afl operating and logging functions.

{1y Multiband.

(2) Single band: Single-band entries on
50, 144, 220, 432 and 1296-and-up categories will
be recognized both in OST score listings and in
awards offered. Contacts may be made on any
and all bands without jeopardizing single-band
entry status. Such additional contacts are en-
couraged and should be reported. Also see Rule
9, Awards.

{B) Multioperator: Multioperator stations
must locate all equipment (including antennas)
within a circle whose diameter does not exceed
300 meters.

4) Exchange: Grid-square locator {see Jan,
1983 QST, page 49). Example: WIAW in
Newington, CT would send F31. Exchange of
signal reports is optional,

5) Scoring:

(A) QSO points: Count one point for each
complete 50- or 144-MHz QSO. Count two
points for each 220- or 432-MHz Q80. Count
three points for each 1296-MHz QSC. Count
four points for each 2.3-GGHz-or-higher QSO.

(B) Multiplier: The total number of different
grid squares worked per band. Bach 2° x 1° grid
square counts as one multiplier on each band it
is worked.

(C) Final score: Multiply the total number of
QS0 points from all bands operated by the total
number of muitipliers for final score. Example:
KIONW works WA2GBG in FN12 on 50, 144,
220 and 432 MHz. This gives K3JONW 8 (S0
points (1 4 1 4 2 + 2} and also four grid-square
multipliers. Final score is 8 QSO points x 4
multipliers, or 32 points.

LOG

VHF-UHF-EME

lag sheet ,_L ot _fa_

ARRL SECYION
catuso . BTMIM o countre MAATSS
50 Q50s per side
Humber each new multiplter as worked
FREQ. | MODE DA{ECHME STATION WORKED *“g‘é}?fﬁi&ﬂ’g’ Eﬂﬁ%‘%&.%w“” “1 Mll]l]'sr]]'p? IEFWRS POINTS
15 [ AYAND Sepl- 1901 kEMRT ES Y £ a0 Eado = | i
) mal . owAgebd Eais3 [N E ] 1
o[t A S Eaive Entos 3 \
at | LA ATT EnvY Entdd—Y
o3[ k9 Twmm oo 53
A wAARS ;0 _ 1 EMS0- S
P XX CA S Erasl™
o] Lz B Msy EAlSO .
% AL IYET) [ V-
: (il FETLETI XY eol 5 ]
' SN, Y7 T Ens 34 L e
e 29 kg T3 EAYY
[ 21 L ATHIEEL, _EM..S .
| 2% AL‘H-DT EAY L ENYE G

Properly completed sample log sheet for the September VHF QS0 Party.

6) Use of FM:

{A) Retransmitting either or both stations,
or use of repeater frequencies, is not permitted.
This prohibits use of all repeater frequencies, in-
cluding 146.76 and .94. Contest entrants may not
transmit on repeaters or repeater frequencies on
2 meters for the purpose of soliciting contacts.

(B) Use of the national sitnplex frequency,
146,52 MHz, or immediate adjacent guard fre-
quencies, is prohibited, Contest entrants may not
transmit on 146.52 for the purpose of making
or soliciting QSOs. The intent of this rule is to
protect the national simplex frequency from con-
test monopolization. There are no restrictions on
the use of 223.50 MHz.

(C) Only recognized simplex frequencies
tay be used, such as 144.90 to 145.10; 146.49,
.55 and .58, and 147.42, .45, 48, .31, .54 and
.57 MHz on the 2-meter band. Local-option
simplex channels and frequencies adjacent to the
above that do not violate the intent of (A) or (B)
above or the spirit and intent of the band plans
as recommended in the ARRL Repeater Direc-
tory may be used for contest purposes.

Ty Miscellaneouns:

(A) Stations may be worked only once per
band for credit, regardless of mode. Crossband
QS0s do not count.

(B) Partial QS0s do not count. Both calls,
the full exchange, and acknowledgment must be
sent and received.

{C) Fixed, portable or mobile operation
under one call from one 2¢ % 1* grid square only
is permitted. A fransmitter used to contact one
or more stations may not be used subsequently
under any other call during the contest period
(with the exception of family stations where more
than one call is assigned to one location by
FCC/DXOC); one operator may not give out con-
test QS0s using more than one call sign from
any one location. The intent of this rule is to ac-
commaodate family members who must sharce a
rig, not to manufacture artificial contacts.

(D} Only one signal per band (6, 2, 1-1/4,
etc.} at any given time is permitted, regardless
of mode.

(E) While no minimum distanca is specified
for contacts, equipment should be capable of real
comeunications (i.e., able to communicate over
at least 1 km).

(F) Multioperator stations may not include
80s with their own operators except on fre-
quencies higher than 2.3 GHz. Even then, a com-
plete, different station must exist for each QSO
made under these conditions.

() A station located precisely on a dividing
line between grid squares must select only one
as the location for exchange purposes. A dif-
ferent grid-square multiplier canniot be given out
without moving the complete station (including
antennas) at least 100 meters.

{H) Above 300 GHz, contacts are permit-
ted for contest credit only between licensed
amateurs of Technician class or higher using
coherent radiation on transmission {(e.g., laser)
and employing at least one stage of electronic
detection on receive.

8) Reporting: Entries must be postmarked no
later than 30 days after the end of the contest.
9) Awards:
{A) Single operator
(1) Top single operator score in each
ARRL section.
(2) Top single operator on each band (50,
144, 220, 432 and 1296-and-up categories) in each
ARRL section where significant effort or com-
petition is evidenced. [Note: Since the highest
score per band will be the award winner for that
band, an entrant may win a certificate with ad-
ditional single-band achievement stickers.] For .
example, if WB@TEM has the highest single-
operator all-band score in the lowa section and
his 50- and 220-MHz scores are higher than any
other 1A single op's, he will earn a certificate for
being the single-operator section leader and en-
dorsement stickers for 50 and 220 MHz.

(B} Top multioperator score in cach ARRL
section where significant effort or competition
is evidenced. Muitioperator entries are noi eligi-
ble for single-band awards,

10) Disqualifications: Sec Januvary QST, page
85, ]
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Contest Corral

A Roundup of Upcoming Operating Events

AUGUST
2

West Coast Qualifyinﬁ Run, 10-35 wpm, at
(400Z Aug. 3 (9 P.M. PDT Aug. 2), WSOWP prime,
WEZRJ) alternate. Frequencies are approximately
3590/7090 kHz. Underline one minute of the highest
speed you copied, certify your copy was made without
aid and send to ARRL for grading. Please include your
full name, call sign (if any} and complete mailing ad-
dress. A large s.a.s.e will help expedite vour
award/endorsement.

6-7

ARRL UHF Contest, July OST, page 85.
Ilinois QSO Party, July QST page §6.

SWOT Oper QSO Party, July Q8T page 86,

11

WI1AW Qualifying Run, 10-35 wpm, at 02002
Aug. 12 (10 P.M. EDT Aug. 11). Transmitted simul-
taneously on [.818 3.58 7.08 14.07 21.08 28.08 50.08
147.555 MHz. See Aug. 2 listing for more details.

13-14
g.:'ropean X Contest (WAEDC), cw, July ST, page

New Jersey QSO Party, July QS7, page 36.

20-21

RCJ Single Operator CW Contest, sponscred by the
Keymen's Club of Japan, from 12002 Aug. 20 until
1200Z Ang. 21. Single operator, cw only. All-band and
single-band categories. No crossmode, crossband,
repeater, satellite or multioperator QSOs, Work sta-
tions once per band, Exchange signal reports, JA sta-
tions afso send two-character prefecture code. Others
send two-character continent code (AF, A3, BU, NA, 0C oT
sa}. Count one point per JA QSO and multiply by the
number of different JA prefectures (max. 47) worked
per band. Mail entry by Nov, 30 to Kikuo Takamitsu,
JAYFT, &16-22 Izuminomachi, Kanazawa, Ishikawa
431, Japan.

New Mexico SO Party, sponsored by the
Albuguerque DX Assn., from F800Z Awvg. 20 until
2100Z Aag. 21, All amateur bands except 30 meters.
No repeater Q80s. Cw QS0s in the ¢w bands only,
Work stations once per band and mode. NM mobiles
and portables may be reworked as they change county,
NM stations operating from county lines count as one
QS0 but multiple multipliers. Single op and multiop
categories. Exchange signal report and QTH (couaty
for NM stations; state, province or country for others).
Suggested frequencies: phone — 1.835 3.985 7.230
14.280 21,370 28,570 147.510; cw — 1.805 and 60 kHz
up from low end; Novice — 25 kHz up from low end.
Count two points per phone QSO, three points per cw
QS0. NM stations multiply by total NM counties,
stateg, VE provinces and DXCC countries worked.
Others multiply by total NM counties (max, 33)
worked, Mail entry by Oct. | (include large 5.a.5.¢. for
results) to Ed Graham, NSHH, 12449 Regent NE,
Albuquerque, NM 87112,

North American ATV DX Contest, sponsored by A5
Magazine. Contact Mike Stone, WBAQCD, P.O. Box
H, Lowden, IA 52255-0408, for details.

Alsskan QSO Party, sponsored by the Alaska DX
Assn., from (200Z Aung. 20 until 0200Z Aug. 21. Work
stations once per band and mode, KL7 stations send
signal report and judicial district. Others send signal
report and serial number. Suggested irequencies: phone
-~ 3,895 7,260 14,285 21.360 28.660; cw — 1.807 3.560
7.060 14.060 21.060 28,060, AK stations count two
points per (0-15-20 meter QSO and five points per
40-80-160 meter QSO. Multiply by total states, VE/VQ
provinces and DXCC countries worked per band.

*Asgigtant Communications Manager, ARRL
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Others count five points per KL7 QSO on [0-15-20
meters and 10 points on 40-80- 160 meters. Muitiply by
total KL7 judicial districts worked per band (max. 4
per band). Mail entry by Oct. 1 to KL7AF, P.O. Box
1614, Kodiak Island, AK 99615,

SARTG World-Wide RTTY Contest, sponsored by the
Scandinavian Amateyr Radio Teletype Group, from
0000 to 0B00Z and 1600 to 24002 Aug. 20, and 0800
to 1600Z Ang. 21, Single op, multi-single and SWL
classes, Work stations once per band; two-way RTTY
anly. 80-10 meters fno WARC band operation). Ex-
change signai report and serial number, Count five
points for Q8Os within your own country: 10 points
for different country but same continent; and 15 points
for different continent. Tn the USA, Canada and
Australia, each call area counts as a separate country,
Multiply by the total number of DXCC countries pius
W/K, YE/VO and VK call areas worked, Logs must
be mailed in time to be received by Oct. 10. Mail to
C. J. Jensen, QZ2CH, P.O. Box 717, DK 8600
Silkeborg, Denmark,

21

WIAW Qualifying Run, 10-35 wpm, at 20002
(4 P.M. EDT) Aug. 21. Sec Aug. !l listing for more
details,

27-28

All Asign DX Contest, cw. See June (87, page 82, for
details.

Alabama QSO Party, sponsored by the Chattahoaches
Valiey ARC, from 16007 Aug. 27 until 2300Z Auvg. 28.
Work stations once per band and mode, Work mobiles
ag4in as they ehange county. AL-to-AL (3S0Os permit-
ted. Exchange signal report and QTH (county for AL
stations; state, province or country for others). Sug-
gested frequencies: vw — 65 kHz up from fow end;
phone — 3.963 7.265 14.28% 21.365 28.565: Noviee —
25 kHx up from lower band edge. Count one point per
Q50, AL stations muitiply by total states, provinces
and countries worked. Others multiply by total AL
counties worked. Mail logs by Sept. 30 {include large
5.a.8.¢. for reqalts) to Johnny Royster, WALVEE, PO,
Box 494, Fairfax, AL 36854,

Ocenpation Contest, sponsored by the Radio Assn. of
Erie, from 1800Z Aug. 27 until 2400Z Aug. 28. Ex-
change signal report, occupation and state, provinee
or country. Supgested frequencies: phone — 3.920
7.250 14.300 21.400 28.600; cw — 40 kHz up from
lower band edges. Count three points for each Q50
with a station giving a new occupation. Count one paint
per Q50 with stations sending a similar occupation to
one already warked, Count two points for each retiree
worked. No multiplier, Mail logs by Oct. I (include
large s.2.5.¢. for results} to Chris Robson, KB3A, 6950
Kreider Rd., Fairview, PA 16415,

31

West Coast Qualifying Run, 10-15 wpm, at
04007, Sept. [ (9 P.M. PDT Aug. 30). Ses Aug, 2 listing
for more details.

SEPTEMBER
1

RITY Ari Contest, sponsored by the Southern Coun-
ties Amateur Teleprinter Society, from Sept. | through
Nov. 30. Open to amateurs worldwide, Complete
details are available from Norm Koch, K6DYZL, P.O,
Box 1351, Totrance, CA 90505,

3-4

Corona 10-Meter RTTY Contest, sponsored by the
Deutscher ARC, from (100 to 17002 Sept. 3. Ses May
QST, page 82, for more details,

Four-Land QS0 Party, sponsored by the Brightleal
ARC, from IBOOZ Sept. 3 until 0600Z Sept. 4, and
1300Z Sept. 4 until 01007 Sept. 5. Work stations once
per band and mode. Work stations again as they change
county. Four-land stations may work each other. Ex-
change signal report and QTH {(county and state for
four-land stations; state, province or country for
others). Suggested frequencies: cw — 1,575 7.055
14,070 21.070 28.090; phone — 3.340 7,260 14.290
21.360 28.600; Novice — 3.710 7.110 21,110 28.110.

@ Conducted By Mark J. Wilson,* AA2Z

Four-land stations count one point per QSO. Multiplier
is the total states/provinces/countries worked. Others
count two points per four-land Q3S0. Multiplier is the
number of different fourth-district states plus counties
worked, QSOs with BARC club station WAAMC count
five points. Mail entry within 30 days (include large
s.a.5.¢. for results) to Bob Knapp, WdOMW, 105 Du-
pont Circle, Greenville, NC 27834,

LZ DX Contest, sponsored by the Bulgarian Federa-
tion of Radio Amateurs, from 0000 to 2400Z Sept. 4,
Cw only. Work stations once per band, Entry clagses:
single op, muitiband; single op, single band; multiop,
all band: SWI.. Exchange signal report and I'TU zone,
Suggested frequencies: 3.510-3.590 7.005-7.040
14.010-14,090 21.010-21,125 28,010-28.125. Count six
points per QSO with LZ stations, one poiat per QSO
with statlons on the same continent (including the same
country} and three points per QSO with stations on
other continents, Multiply by the sum of different ITLI
zones worked per band (max. 375). Mail logs within
30 days to BFRA, P.O. Box 830, Sofia 100, Bulgaria,

10-11

ARRL September VHF (SO Party, this
issue, page #5.

European VX Contest (WAEDCQ), phone, July ST,
page 86,

1ARS/CHC Internstional Contest, sponsored by the
International ARS and the Certificate Hunters Ciub,
from GO0DZ Sept. 10 until 2400Z Sept. 11 {(phone, Sept.
17-18). See March QST, page %8, for details.

Late Summer QRP CW Activity Weekend, sponsored
by the G-QRP Club. See March ST, page 882, for
details, Activity i§ concentrated around 3.560 7.030
14.060 21.060 28,060,

Yi. Howdy Days

12

WIAW Qualifgin Run, 10-35 wpm, at 0200Z
Sept. 13 (10 P.M, EDT Sept. 12). See Aug. 11 listing
for details.

17-18

TARS/CHC International Contest, phone, See Sept.
10-11 lsting.

CAN-AM Contest, phone, sponsored by the Ontario
Contest Club and the Canadian DX, Assn., from 18002
Sept. 17 until 1800Z Sept. 18. Entry classes: Single
operator, all band; single op, single band; single op,
QRP; multiop, single transmitter. Single-op stations
must be operated by the station licensee, Multiops may
use eatire 24 hours. Single ops may use a maximum of
20 hours; the off-time may be taken in one or two
periods and must be noted in the log. 1.8 through 28
MHz. Work stations once per band, Exchange signal
report, serial number and two-letter QTH abbreviation.
U.8. stations send postal abbreviation of state narme
{e.g,, 7%, ca). U.S, Caribbean possessions send o
Pacific possessions send pe, Canadians send province
name abbreviation {e.g., dF, P&, 5%). Stations outside
their normal call area must sign portable designator.
VE-to-W QS0s count three points. VE-to-VE and W-
to-W QS0Os count two points. Multiply by the number
of states (507, possessions (2), VE provinces (10}, VE
ierritories {2) and istands (St. Paui or Sable — 1)
worked per band (max. 63 per band). Cw and phone
sections are separate, but total of both weekends will
be used for overall competition. Clubs may compete,
and the cleb secretary must send a list of eligible
imembers. Mail entries within 30 days to CAN-AM
Contest Chairman VE3IBMY, Box 65, Don Mills, ON
M3C 2R6, Canada.

Kansas State QSO Party
Washington State QSO Party

21
WIAW Qualifying Ran

24-28
CAN-AM Contest, cw,
Deltz )SO Party

Maine QSO Party [



Section News *’

The ARRL Field Organization Forum

CANADIAN DIVISION

ALBERTA: 5M, E, Flo Ellis, VEBXC — SM/SEC: VEBXC.
ASM VESAMM. STM, DEC, NM (ABSN & ATN); VEGABC,

ARC covered iwo blcycle races with communications.
One racea had 112 ¢yclists & onse had 45. Six hams at each
svent. Goming up In June, tha 4th Annual Relay R
taams from Canada and the USA numbering 1700 runnars
wlt! run trom Jasper to Banff starting at noon Juna 12 and
finlshing at noon June 13. A compines van wlll be in at-
tendance and about 47 hams from NARC and CARA are
to kae tabs. A banquet will follow. Some toralgn teams
were to have enterad, hut 1o notice to date. Trafflc:
VEBGHK 271, VEBABC' 28, VESEQ 5.

BRITISH COLUMBIA: SM, H, Emia Savags, VETFB —
British Columbia Emergency Net, NM VE7CS!, raports that
qven with poor conditions the net was very active, Brlﬂsh
Columbla ublic Servlca Net, NM VE?QC’s report check-
in 4249 — high 182, ﬁumabyARCceIe rated thair
twanty flve years with a arty ingludin F the cake with 25
candlas, It is the Chinesa Year of the Pig, 8o ham was the
meat course ror the hams. Door prizas and awards wara
macde. 3& (5! t & va%ews paper. Surrey ARC's
nswslettar MMUNICATOR is also good., Scm'y that sg
many ¢ ub? apers have met their demise, lhrou? |gcastal
costs, atc. Traffic: E?BNI 108, VETGDF92 VETEDN T4,
VE7ZK 68, VETEB

MANLTOI!A M Peter Guenther, VE4PG ASM: AJE.
SEC: HK. GO: JK. NMs: VI £ NM. The Manitoba
Marathon wag agaln handled sulet¥ by Amateur Radio.
This is a Eearly gvant and gets betler all the time, Gon
grats o ali those who partiGipatad, VEATT is active
after & stay In the hospital. Our thanks 1o VE4AF for
ks%ngt he MEPN roster in shape via his computer, Also
L dVE4YE aredoln aqrea: job on the Sway and
Shop net. MEPN sess, 31, M
QT 28 s@ss, 18, MMN dN!SZ QTC33 sess 31 WHIN
GN[ 528 QTG 43, sess, 18, Trafflc E 75, VE4SSS
40 VEMGX 34, VE4TE 33, VE4PG 23 VEdAAD 1B, VE4AX
2 VE4AFO 7, VEAFK 7, VEADT & \?E4Ans4 VE4CF 3,
ve‘4u3 3, VEAAGT 2, VE'4NE 3, VE4

ONTARIO SM Larr\; Thlvieae, VESGT — BM: VE3IBY.
PGL: ESHTL. | am pleased
to announce the ap ointment of VESIBV as the section's
Bulletin Manager, Slowly the naw appeintment structure
within the section ia takin, aee The Seaway Valle
ARES Nat, meeting on rptr VE3SVC on Tuesday at 203
Iocal, has addad thtee addltlona! nights, Mon/Wad/Fri at
1830 Iogal. This group, promated by VESHLU and led by
EC VEIGTF, has made great strides during their First year
ofnpemﬁon VESBDM and VESLBU have bean prasenling
& course on traffic handlh;ﬂ on the Thousand Istand Net

ace —

Coast Canada Award™ for the 1983 Sweep-
takes under the classification for the operation of
“Mechanical Monsters.” This will glve the 15, 19, 28 atc,
printer operators & chance to show their mettla. Gonteat
i&_on the weokend o October 15, Ex-VE3IHM, now
VEINGR, is the newest member of the KWARC Coffes
Club, VESBAS, well known Hamllton VHEer, has moved
1o the Belleville area Membars of the Quinte ARG VE2s
HON HBR IVC CJG H BP G5 BGY alon? with VEIGJSJ
recently su[bplled communlcations 1or the 418 Wing RCAF
Aasn's Walkathon. VEIKS S are the newast
membars of the North Shore ARC A wing number of
amateurs includan%eours truly haveﬁuined tha rank of
Vic-20 owners. It is bécoming qmteapé:\{ular or BRTTY w
wlth the Kantronlcs Intetrfac i planning a tnn
China, | managed to meat %ulte A few araa amateurs
at Rochester's Hamfest. RSO Annual Gonvantion will
be held at the Torento lnn on the Park Sept. 23 and 24 —
see you there. Traffic: VEIHTL 578, VESI& 277, VE:!GOL
7. VE3GT 1Ba.DVE3HGJ 152 VESCYR 93 VEIKCZ 93
FLRDM 28, VEBDPG S VEIGEN B vest e
40 VEaAJN 34 VEGMPF 34 VESORE 25 VERERR 1S
3%&)& 13 3, VE3EHL 10, VESEWD & VE:SWM 8. (Apr}

QUEBEC: SM, Harold Moreaay, VE2BP .. SEC: VE2DEA,
STM: VEZEDD. NMs: VEZEDO VE2FSA, Mew = pl
VEZFCS OES. Few apgointmenta are still open; |

terasted, contact yo Your SM was in hospital 10:
fiva d ays,hemiaggsratlon Thanks to all for good wishes.
Falicitatlona a VE2DKH, qui aete alu president de RAC.
Plusieus ont participe au Hamfast de Saral, tres hien
raussi etas emntqueceserauna actlvite annuslle. Traf-
{li’%zEKC 29§, VE2EDO 64, VEZBP 48, VE2EC M,

SASKATCHEWAN SCM, W.C. Munday, VEBWM — SEC:

ESRP, TC: VESGE. NMa! VESHG V "d’i PWXN, 31 sess.,
44DQNI MJARG 2, 27 sess., 259 ONI. The Gagkatchewan
Amataur Trafflc Net ceased operation for tne summer
months and will rasurme sessions on Sapt. &th, The Ragina
ARA provided communications at four public sorvice
avents with 21 amateurs assisting. Congrats to the new
amateurs thal were succassful on the DOG exams, and
glso to those amateura that upgraded to Advahced
Amateur, Though the waather is cool, thoughts are tum-
ing toward fort comlngshamfests and summer activities.
Traffic: VEGBAF 18, Vi

ATLANTIC DIVISION

DELAWARE SCM, Harald K. WAIWIY - STM

WADKX, SEC: WaP4, FSHE: WASWI? K3JL W3aDKX, .Iohn

A, Hughes Ma of of Rehoboth Beash, proclaimed the

waek of June 20-26 as Amateur Radio Weak. SARA new

mambers KASHAZ KAIKMQ. UE’&E& es; KAJIXY Gangral

LBD, Congrals, First

State ARC planning a dlnner for the falk datalls Iatar

AWARE new Dﬁlcers WB3|

NGCWE secy. KASGTM, treas. Nawmembars KBTVI
FLIB, Keep an open place on your calendar for the

Delmarva Hamtast, Aug. 21 Your attendance will be raat-
1 appraclated DTN: dNI 387, QTG 42, 22 sess. SEN
Q C 1, 5 sess. KCAR NI 42, 48358 DEPN
'r 9 5sess Tz&jﬁc WE3DUG K}&a

5, WA Pwﬂ wa
n4.i&32>(P

EASTERN PENNSYLVANIA: SM, Karl W, Pfalt, W3VA —
ACC‘ KB3NE. SEC: WAZFZO, SGL.: N3GJP, 5TM: KB3LF,
K AMICTRIGKC KBIOW KBIUD NSBFL NacJP

Nat Frag. Time QNI QTG Bess.
EPAEPTN 3317 6PM. Dy 528 208 31
EPA 3610 7[1 M. 437 %35 g%

PTT
PFN 3958
PTEN forAprIIQNI21OQTG nal)s S8,
nats reporting (Q NHOTCS

RES RBIOI4, Luthy&g

OBS orls: BZ EJG W3C

PSHF!

N3COY WavaA WBIFKP. N3COY appointed to ©

welcome ahoard. New calls: KG3 3DCE); KNN3V
rades: KA3KGT and WB3FVJ to Extra,

BSZé) [}
JEJG to Adv, N3CVH to Gen. Congrats En all, WBBKPE
has new gear and [s nnw active on ptione pets. EPAEPTN
welcomes NIDKC, KBILF made first satallite OSO 1hn.|
ASE, New cfflcers Warminster ARC: KAICHB
E..I SFEP, secy. KBSXO rens, Schuylkni

ARA: E4SLJ, pres.: KC A, B3 BEY;
KAIGXM, treas, KAJA was TJ uest 01‘ ?.ennlnurad ARC on
a recant trip to UM VA2, UP2 and UR24and, Cluk ac-
tivities: Murgas ARG furnished communications for Lions
Convention ara.ds in Wilkes-Barre, Mid-Atlantic ARC pro-
wdad communications far 3 special avants during April

& May. Schuylklll ARA fumished communications for
Reading Dirt R|dars Motereyele Enduro with over 160
cycle]: ta.!cdi g 2 aRL AR% conil}plefteﬁl Nlovica ciafsses Sun?
wa shou e earing & bunch of Novice ops rnm El
araa soon. qQN EPAETN from MM the
Chesapeaks BaJ Nlce to hear N3BHF as NCS on phone
nat again. K3EL alao actlve on phone nets, thanks to a
change in work sked Oncea 2ift | wish to remind all ap-
poiniaes, nat m re and tfc handlers to get their
raponﬁénto tl'!il_as %%c% Eg?r& %93_ 1 ‘[’)vtxéuf the month, New

gar, WaPTM
NVK IGIAT, KBIGE FT23

WSDZH ST144UP Tratfic; KB 3UD283

25, KAJEJ
P 1k, W3CL 14,
N3CMC 8, W3FAF 6, W3HK 3, KQEBZ
MARYLAND- DISTHICT OF COLUMBIA: SM R,
Medmw W3FA — SEC: A3TA| STM: WBaGZU, SMAF[C
has: KE3Z 3z, bres.; W3HUM, ves) WA35M sec¥ NSGAF
troas. NIDZK, 'actlyitias; 2%
W3IES, dlrectors KJaT dons the newslat!ar WAaEOP
& drivers licanse after all thase years! Anne Arundel and
Howard CGas, held aioin: civll defense drill with WA3STOY
18 AARC members and WAJIVUG and B GARA
mambars active participants. FAR administers 12 scholar-
ships totalin soma 800, WICDO is tripping to NYGC
hetwean skeds, KAZEWY had aminj-vacation. WaZNW is
loud and strong on &D metars. KJ3E adds 751SSE 1o his
astive skods, D’s faricles turn to antennas. K3NNI is
astalwart on MBN. KASR Is busler new with the 20-meter
phane band exp sion. K gleased with MSN now
meatln& daw o 3717 kHzat 193 local for training and
traffic, has the Mt. ARC internsts at heart, WHBKJT
has his eye on thoss summer Plcnics WEBIBFK opines
-meter skeds are tuff. KG3DW's antanna is a

ost load S ‘reports. W3UT Is renovating his
h?u hter‘s house KC3Y is sometimes mobile CW from
s {rugh

W3LDD has been retlrad afv,ears not 1, Seems
itke only yesterdayl KK3F will at dfpo1 fe up when
everyth nQ llnes up just right. B3WL keap
the north counties ‘on al bands waw Ia surveEinﬁ
RACES gmulz_l;s as well as being a regular an MDD, MEP
and many other Iocal ham activities such as walkathons,
horse trials and 2-meter RACES NCS 4DR sports
phons |amch and ig lgaming ES anol — a ha 8PPy
camblnationl 4DLA/3 |g |olning the MEPN. N3IT is a som:-
mereial ew op, but has beéen handling ham trafilc as wellt
WB3GZU is into video cassalies, TAl has the 1owar
up and 20-meter beam perking. News vacalvad and a
reciafed \‘rom SMARC, CARA, CBRA, AARC GSFC and
AR, With the nels: (sessionaftratic/GNI pverage).
MBNIKCSAV 31.'139.'72 WR PON.'WBSBF K 22024M1.3;
MDC PONAV, 47413 5; WE 2MidKCADW BIGI20.6; Mar
MDDIW3PQ 621'1 92:'8 8. Apr MDD.'WGPQ 50/226/0.6, B
W3QQ KG3Y and WakA. Lo

Q

Thursda: 147.54 MHz20801ocaI Balito-WDC area, Traffic;

WE3IGZU 396, WaFA K3NN

102, Keay 1dcz KK:!F J3E 53, W3 KASEWY

34 KC3AY 38, WiLDD 24, N3IT19 waaBFKﬁ WEIKJT
wau‘r 13 "KGAD 12, WAZNW 11, KB3WL 11, K30OMMN

10 N4DLA/3 5, N4DR 4.

SOU‘I‘HERN NEWJERSEY SM Edward E. Wood N2CER
~— SEC: K2 B. SGL: W2xd. BM: WB2UVE.
Wa have 4 new SEC and BM Dwin%to work and farnlly
commitmants, W2HOB resignad post and
WB2ZBWL had'to give upE his M 0st. The new SEC Is
Vince Quaresima, K2N sworth. Gene Bond,
WB2UVB of Moorestown Is our new Bulletin Manager
Both ot these gentlamen have their werk cut cut for them,
30 pleasa ive thermn your sup ort, Atlantlr..'. Gamden

an an em Cos. are still without ECs, and B
is In naed of addltional voluntaers for OBS. Both E.C and
OBS appolntments are us;en to Technlcian class
1Icensees bon' l torget the 24th annual New Jersay QS0
Party on 13 and 14. Join in the fun, Trafflc outlets
arp still nee ad for the Long Baach Island area. if you live
within local calling distance of those communitles, check
in to NJPM, NJN, NJM or JSARS and plck up that traffic

Goordinated By Jim Clary, WB3IHH

when neaded, Support your jocal net! JSARS ie on
148.310/910, Mercer Co. [MCN) is on 14?,6?5{0? Eal
South Jerssgy vhi net (SJV!‘%I: on 148,055/6 Trafﬂc

221, WAZHEB 217,
NZCEH 83, WB2 Gsa hzc e CM 55 KEorg
'5& 2v}.f‘szpko:ss KY2T 2B, szezz WA4JFIP21 W2IU 12,

WESTERN NEW YORK: SM, William W Thom son,

W2MTA — SEC: W2BCH, STM: wazod. §

AGC: NZEH. OO/RFL: W2AET, Picy: WA2

TG: K2GR. DEG: WAZAIV KA2I3

WE2ZNAO, Appts: EC (OF{S) VEzFMQ (D

WA3PXH., CONGRA Rxé chogen Ham—of 24 al

Aome fast: K2GXT outstandin ciub on RIT cam| us.
WA2UGE chosen Ham-of-Year Hochestar: Western

York over 2600 Laa%m Members with 51 afflllated clubs

F!AHA selected as Special Service Club,

qE Tima/Day GND
NARASEN 75»’1 0930/8n 4
NYSH* 3677 1000Ihnﬁy 21 103 3t
Mike Farad 3925 J00M-3 199 Fl
THIN 33 1600/Sh 1 s 5
NYPON* 3013 gy B51 210 X
NYSPTEN 3925 1800/ 604 TA 3

85 3580 1800y 354 4B 29
QCTEN* 34184 1830/0y 546 30
Q Net 113 1830/ 937 14 31
STARIE* 99138 1830/ 31 ]
WON/E*  04/64 1830/Dy 574 101 31
Blug Line 8333 19000y 385 15 N

YS[4* 77 1900/Dy 479 259 31
JCGARGN  10/70  2000/E 439 18

ARCN 25185 2000/! 72 1

HF THIN 0d/84 000/Tu 44
WHNYECH 3955 00073 gﬂHES'l

RBVAN 055/855 2100/Dy 38 561 3|

NYTN" 30 18Dy 477 53 3
STAR/L*  328/925 2130/0y 50 2 2
WDN/L* 164 JoDy 657 104 31
NYS/5* 3877 ZGUIDE 423 335
"NTS. PEHR: W2AET KAZBHRE N2BLX WA2FJJ WBZIDS

WAzKOJ W2MTA WBZOWO KGzQQ WB HBA K
Tnx newsloiiers; ARATS BARA GHAM LARA Orleans
Otsego RAGS RARA RAWNY SVARA Utica — ha glad to
haar rom otharsmol Otficers: Orleans WA20DV N2
KAZBG KZ RAGS WA,
Wizkido WazeuL: Rochester VHE Wa22/Y WAl
KAZQHF; RARA sz WA2SSH AC2K KA2NBK. May 2
tomadoes Blnghamton Booneville and Jamestown saw
saveral comm eforts; espectal thanks for job wall done
¢ Lawis and Oneida Co, ARES folks, and the nearby sup-
;:ortln% ARES tool May 10 Ni-Mo exercise follwed real
hing. Clinton Canoe Regata, numerous Run(&:‘or Life and
olhar publlc sarvice events have blosso

o Fast. HAMFESTS: HAM-O-RAMA sBpt 10;
Seaway a.l]e Ham!asl Sapt. 10; Elmira Sapt, 24, Syracusa

ha flve new asst Section M

ANDE#:U threo olharzguys tno' Trafflc

WB2HBA ?4 Tale) 14& WB
IFR 99, V Ez‘FMQ WAZHSE 65 2I560 KCZEw 57
wzzoJ 82 ] BLx4 Kczxo4 Ku 3N 3
anacu 2’5 AF2K 24 w.mzn oi1 WB2N .o.o
KA2 HRS 1 a‘zm KAZDOA 9 KA2
wA szh 7 2AEV B, mm' 8, RzFlN
ch.r 4 wéP

WESTEHN PENNSYLVANIA_ SM, Otto L, Schuler, KISMB
C: AB3G. STM: AC3N, 00!hl‘-‘| Coord.: KNIB. ACG:

WN3EE. PIO: WEBICEW, BGL: W OKN Tach Goord.; W3FE.
et QNI QTG Sass. )]
AC a73 180 7:00 P/D
ASTN 263 188 3] £:15 b0
WEASMTN 400 69 31 1462388 800 PID
NWPA2MTNE30 24 29 14628088 900 PID
PFEN (Ind} 191 228 31 ] 800 PID

395

1 regret to announce that W3PHD and K3V are Silent
Ka s, Naw novicas are KAaKDT & KA3JKOS. To Advanc-

3G0 (was NICKC); to Extra KCACY, Wew call KCIHJ
(wa,s WHSICC). Congrats to the Indlana club an their
spacial partlclgatlon in the $pecial event for Actor James
Stewart birthday in_his bifthplage, Our new
Technical Coordinator is W3FE, Don Henry of Gireensbul
Ha is an extra, has been for 18 years and ts 38 old. He [8
wliling to hslp with any technical problems. STM "AC3N
has written an excellent guide for handling trafflc and for
net procedyres. She gives reforences whare elge to look
for more info. | have 1q:\ran my approval to her efforts and
hope all section traffic ops will read it. Wa all can laarn,
na matter how old we are and how much we operate. There
wliil be a Q & A session one half hour before the WPAPTN
on Wadnegdays: | hope we can have good participation.

KAJIX of Butler Co. racelvad 1ha Penn ech lnat holar-
sh Congrats, Tratfic: NIADL 494, K3CR AG3N 187,
G 124, WIOKN 100, WASUNX’ sgiwalon 80, WaALL

57 KN3E 54, WASONT %N b1 KISC

40, W3KMZ 20, W3TTS 20, W3MML 251535 w*a

23, sﬁgul.} N19 KAsar(lg’ws KFavstg, ei% ;c
swrw‘r‘i‘ L¢D5WBSHBE4 KAs HDL 4.

(Fab.) WASUNX 5

CENTRAL DIVISION SEBG — SECWIGR
Dayi tan, WDOER!
"'u"o's )SLMdo?ﬂ"ﬁ %%ﬁxf" BM: KSZDN, PIO; WDQEED

SGL. WQK
Ereq. Tlme 8)Z(Win)Day(s ML QTC Sass
?;L'eﬁ 'gﬁ::s m(o)zh )D V((x;m & e ¥
NGPN 3915 1300 606 7D 26
NCPN 270 1815 Dy 147 107 26
W b gy
n
ILARES 3315 +35n 26 0 2

9RND stnB WQHDT WQHOT WQ NXG WOHLX
KOEHP WAQBXB WBOWGD WEBANVN WBIODN. CAND
stns: WINXG WIHOT WBIWGD WBONVN WBSODN. 9RN
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SIGNIFICANT SAVINGS...
FASTEST DELIVERIES

ON ICOM’s COMPLETE LINE OF
HIGH QUALITY PRODUCTS
__l_ﬁ-ﬁT@WEHMYENG STRENGTH IS THE m&sWEW'_W

o recarver and banc, NEW! IC-751 RETAIL pmc ”

coverage receiver and 9 band, - -] ) ‘ ; $1 399

200W pepinput transmitter. 5 " - . s
Features include 32 mem- ; ! ' !

ories, scanning capability,

passband tuning, notch

filter, RIT and XIT, adjust-

able noise blanker, dual

VFO’s, full break-in keying

and two color {red & white)

digital readout. And more!

IC-751, ICOM's brilliantly new transceiver, sets a new high
standard of companson with high-tech advancements
and the superlor quality essential for competitive-grade

[C-2AT, 2 meter FM.

IC-3AT, 220MHz, FM.

IC-4AT, 70CM, FM.
CHECK YOUR LOW PRICE

A Complete Line of o | - ‘
Ewland?}ll‘;?deﬁicer:soories ﬂ iy WE (,'oming Soon!

BC-30, drop-in charger ... $69.00 ‘ RP- 1210 REPEATEFI {less cabinet) $899 Retail
BP-2, 425 ma, 7.2V batt. .. $39.50 CABINET $249 Retail

BP-3, 250 ma, 8.4V batt. .. $29.50 IC-120 MOBILE
BP-4, alkaline batt. case... $12.50 TRANSCEIVER $499Retail
BP-5, 425 ma, 10.8V batt. . $49.50 .

HM-9, speaker/mic. ... .. $34.50
CP-1, cig’ lighter cord $ 9.50
DC-1, DC op pack $17.50
Leather case $34.95

2METER :
TRANSCEIVER -

Small! Only

3.7"H, 9.5"W, 10'D,
Fits most mobile
aperations. 10-80M
coverage including
new WARC bands.




" E NWOO coﬂgleA!i'lljgNs

TS-930S TS-430S

Buy atTs 4303 for

with Antenna Tunor

TW-4000A"

2 Free £gzs itemis $@$$m@ﬁ FM “Dual Bander”
and select your free package 2m and 70cmina
1) SP-930 Speaker. from among thefollowing single package!
2) MC-60A microphone. three groups: Buy a TW 4000A for
3} YK-88C-1 filter. 1) MB-430. FM-430. YK-88A
£119.85 value.
REG. $2029 VALUE or and select two of the following
2) MB-430. MC-428S, YK-88 SN. items absolutely free!
$112.85 value. 1) VS-1 Voice Synthesizer.
3) Ham Radio Outlet $39.95 value.

$90 CASH REBATE. 2) TU-4C sub-audible
T tone generator. $39.95 value.

3) MA-4000 Duo-band

Mobile Antenna. $44.95 value.

[€3[1coMm

NEW!! IC-751

RETAIL PRIGE PLUS FREE SHIPMENT
caLLEORYOUR | {UPS Brownj}
{%PE(;[AL PRICE . F’OB JM.L camnm&nons

r-208R \ 4p/ YA@@@] FT-708R § MDM@@ K LM
\? cALLFORLOW  § | Bé?aT: 19806 KT-34A
Al B-1016 atc.s2re0s || SALE 5299 W-51
SALE $249.95 § KT-34XA SALE $7%9
B-108 FREG.5179.95 S4ALE $45%8 W-36
SALE 3158.95 PRICES ARE FOB CALF: mtl n:?:r l;lgcs
Béﬁ:' “5?9”555 :i‘é:‘:é“.:‘aﬁf“é CALL FOR PRICE

(U PS Brown)

ﬁﬁm E ? CONTINENTAL U5 A

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN.
THERE ARE SOME EXCEPTIONS IN ALPHA, TAI-EX AND KLM

FREE
. PHONE |
9:30AM to 5:30PM PACIFIC TIME.

OVER-THE-COUNTER, 10AM to 5:30PM.

MONDAY THROUGH SATURDAY
CALIFOANIA GUSTOMERS PLEASE PHONE OR VISIT LISTED STORES,

ANAHEIM, CA 92801 BURLINGAME, CA 94010

2620 W. La Paima, 999 Howard Ave., (415) J42.5757
(714) 761-3033 (213) 860-2040 S miles south on 104 from S.F Airporl.
Betwean Disneyland & Knolts Berry Farm

lw OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401 @
2811 Telegraph Ave., (415} 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 966-2212
Hwy 24 Downtown, Left 27t off-ramp. Hwy 163 & Claremont Mesa Bivd, San Diago Fwy at Victory Biva.
AfeA a ALLIANGE o ALPHA » AMEC G # AR PHENDL » ARHL » ASTRON [PAIWA o ORAKE # j3X €DGE » {0 ENGINEEAING » FIMAT MINI-PRODUCTS = MIAAGE » NYE ¢ FALOMAR « HOROT & ROHN
AANTI & BELDON o BENCHER » BERK-1EC = BIAD o B & W HUSTLER & HY-GAIN » i3M « J W MILLER = KANTRONICS SHURE ¢ SIGNAL-ONE = TEMPD # TEN-TEC » TRISTAD * YOCTM
BUTTEANUT 2 CALLuOK o CDE #LOLLING s CURTIS  SUSHLHAF | WENWLUD « KLM ® LAASEN » LINAR & METT » MFJ o MICHO-LDG TAERLU and many mocel

Pricas, specihrcanons. descriptians subject to change without natice.  Calid residents please add sales tax

August 1983 ag




RADIO WAREHOUSE

A "f

NO FRILLS — JUST LOW PRICES

Example — 2AT
2m Handheld 32 1 900

CALL FOR SPECIAL PRICES ON —

Kenwood TS-830S HF Radio
T5-430 S — new Kenwood
mobile HF w/gen.
coverage receiver

CALL TOLL FREE

1-800-433-3203

IN TEXAS CALL 817-496-9000

P.0.BOX 50155
FT. WORTH, TEXAS 76105

PL-6 5W Linear Amplifier for MX-62

SPECIFICATIONS
Band: 50-54MHz Weight: 520 grams
Mode: SSB/CW Features
Input Powet: 250mwW eaty
Ot!l,tput Power: 5\;‘? Built-in DC SV regulator power for
Power Consumption: 13.8VDC MX-6Z
PO me T TX-RX LED indicator
Dimensions: 110W x 39H x Carrier controlled stand-by circuit
1420 m/m

Also Avaliable;

MX-2 2m 200mW SSB/CW
Transceiver kit

MX-15 15m 300mW Transceiver kit

PL-15 15m 10W Linear Amplifier

$89.50

Order today direct or from HENRY RADIC (B00) 421-6631. To order direct include $3.00
shipping/handling. From California add sales tax. VISA/MC orders welcome. Wa will pay
shipping/shandling charge for all prepaid orders. No C.0.D. PLEASE.

‘:IC[- [‘{]”’n””]’{ ’,f[]"t" fl](- DL WAL T AVENUE TSI, § AL CRNIA 2680 710 54

FELEN

e —————————
MX Transceiver Grade-up Series...

K.S sirs: KIAZS KOBVE KOCMO KOPNG
9% KDOK NOTN WOINZ WINXG WEBINVN.
ngat: to KAGNZI on u{:gradlng to {ieneral this monthl EC
raport: RJY 9001 and
we EQMO are astabll shing HTI’Y operations on both HF
and VHF. EC WB9YVE aays thal hls group will ba pro-
viding communications for the Cancer Soclety Bike-a
than, and that the local club Is starting up another Novice
class. EC WAYRUM and his group were alse In on the
Gancer Society bike-a-thon and he reports that WASSXK
led an Amateur Radio demonstration on May 3rd for the
local Boy S¢out troup, Some of tha boys were impressed
anough to start studying for their lickaisl it [t a reat
Eleasure for me to announce the appointman
the position of State Government Linison ¢ %Lor tha
lilingis saction. Ha Is also tha EC for Sangamon
has been actlve in public service c,ommunlcatlon both in
Amateur Radlo and with tha State of lilinols tor man
arg, It is an honor o have him sarving litinols & ARR
n this capacity. WELCOME ABOARD!| Hams with an |n-
larust in or contacts in the mass mecdia may be interestad
in becoming PUBLIC INFORMATION ASSISTANTS (PlAs),
If you are, this I$ a good way to help inaure that the public
Is made and kept aware of 1he good public service work
Eo I Public Informatlon Otfice
WDGEED for detalls oklng for a ood way to get your
CW speed up? Hara's a way to do it while having some
un and semng the public. Check out the lllinols Train-
Net TN} which niests avery niF T P.M. local tlme.
lT Is also an oxcsllent place to eam or bruah up your
ausage traffic skilis, Fre uencE ]\:' o Nave
allcense&ou can EI articipate. THERE' SNO SUC THING
AS AFR You've ali heard "ol EBQ scapbox-
Ing on how we all need to participate to some extent in
the public service aspacts of ham radic in order {o Be able
to continua to Juslify our ax|stence and ?aclrum both
now and In the tuture. Genera! Gounsal N3AKD brought
this homne to the hams that heard him speek on the pro-
blams, precedents, and current illi a:lons with respect to
local tower ordlnancaa hamfest, He was
asslisied in this by Ia mpresentlng the
amatours in the towar litl atlon in Burbank [L."Both
NIAKD and WOWL Indicalad that It would ba unlikely that
a municipallty woulid constder such unfavorable Jagisia.
alnst a group that was involved in a posltlve way
wlth e local pollce or ESDA ln 1erms nf prow ca? publlc
servjca. Gat Involved wlih pu Ic
sa1vice events . .. the radio Kg‘ a ma
Trattic: KSZDN 245 NXG ?19 ICMO 218, BJIJ 21
WIHOT 170, wsoktaa KESX bs.m g %8, e
91. xmK 74, WITLL 1 KsAzs 3& G 52, AQSHE
BAnda&gmoEw 31 WHKH wagsxa
BVE 14, KOEHP 14, WHVEY 12 WASH BH
a( VELNG! B, KAGNBH g, NaDIX 7, 'wogcm 5, \WSSRED
4. KAQNZI
D ANA: SM Bruce Wandward, WIUMH -
WBIZOE. STM: WU, OO/REE KJ9G, SGL: WAQVQO
PO KQDIY SDXC: NOMM. BM. KCITA, SRC: NOWE, AGC:
S, SUC WOORE, TG WDBADE, NMs: [TN wécmf

KOTL) W9
QIN-KJoJ; 1ICN-KASCZD HFWQPMT IWRLNGBHT,

Net  Frag. TImaIUTC!baIIy NI OTC QTR Sess,
iTN 391 907 371 1569 az
WHN 3658 1430.'01001’0400 Bl5 403 2048

IGN 3708 2315 102 29 &40 ::.9
IPN 3910 2130 1025 103 m? a1
W 0 1318 2067 um 31
Hooslarvhfnals QNI 3945, QTC 23¢, QTR 8219 bulleiins
&5 for 22 nats. RN1OD%429meﬁa§§sln123§mnu o3
I sins WaJLJ Wall INFt KASEIV, 9RN
100% QNI 402, CITR 1043 for 62 aass. IN stns

NaAEI WoEl KéFw Nst’ 9 WJIUS WAYOGE WaGLW
BARNT WBSLYU KOWW.J. CAND100% 1049 messages
in 31 8888, IN stna WaJL WaURG, %pnlntmenls Qls-
KABHOZ KBOXA, Renewals: OB EPT NOTV: ECs-
KIFAR WASAW GWQTDI Silent Keys: WADN Fort W a¥m
WLDL Fort Wayne N9AHC Muncle. The Indiana Iis d
Cross AHCa? n !hia aar did a {ine Job provi com-
munications urtheA dur ng tha 500 estlval arada
KIUMQ and N rom a 0,000 mltg ws
their new motorhome Thanks 10 K0odG EL
KASDOO NIAJM WBETXY and WBSCER for the month—
iong Amateur Radlo chaplay at ths Warren Library,
verﬁ infarested In their plans for the Incllanapolla
hildren’s Museum. WSJLUL lost har mother last month;
ourcondolences WBJUJ attanded tha E‘vansvllle Hamfest,
Sha waé.!aleaaad the larga crowd for tha Al HL Forum,
ntral Division Vics Directon, WEILL! and WAUIMH
had a & crowd at tha ARRL orum at tha Mum:le
Ham!sst. e audlience got to lista P
Headquanars | was on & real kick anarégst get n&l leé
ter trom WEINL. | regaived the Pi
CAPACITOR for the flrst tlme this month; |t u & graat
hawsletter Thankstoeditor KSHKRN. It's nice to know that
WYUL and W are Emndﬁamgt?} ongrats 1o
WDQGH! for belng chosen n'ng L] t r of the
Mon h. WASRAP recetve rt Wayne ARC Bervice
Award for 1882 The Co Amnataur of the Yea: award
went to NBTV. Thalr Elmaroﬂhe Yoer was KBLQ. | hoard
some pacple worktng the "Indy 500 Sprint” byt do not
have & report. Hopefully will have one from WIOBF
next month's edition. Traffic: WAl 1015, KJSJ 220,

58
WA900F114 NQAE!Q1 SGYY 54, WAUEM 57, KGWW.

o
m

KAGDIL 42, WDAH n Kcﬁm KKSN 39, WSJZV
43%’;«‘95 34 WB KAOEPQ 31 NOHZ 3. ARSA
OLAL %6 DHL 2 gMIK 23, NICES 21,
WABOKK 16 x69F1 K slgwuf WRADZZ 3,
WBOP ane, S3kwn 7, XKD 8, WDRDWD &,
(%] WoHTH & WAZGC 6, WSBDP'5 @ BXM 5
Neuﬂxa Wsupla wéaAJn KB'QDE1.W9L§R 1. (Apr)

WISOONSIN SM, Fto A Pepdersen, KSFHI — SEC:

HaLTC. BWN 3984 11002 ONI 1384, OTG
1487 WBOYPY. BEN 3085 17607 GNI 662, QTC 214
WBOES BN 3385 22302 QN1 90D, OTC 208 KOANY,
WNN 3723 23002 QNI 121, OTC 14 KASHEG. WSSN 3645
23302 QN [7) KGIG. WIN-E 3662 D000Z QNI
289, O WEYCY. WIN.L 3662 0300Z QNI 251, OTC
JI4 KALGU, XPO 3925 17312 ONi 279, QTC 18 WASYVC,

2:33&2 QN! 488, GTC 37 WBSYPY, Gr. Barg

NI 19 QIC 2 WBINRK WO

2 Thurs
31!91 23301 C]Nl 47'3, QTc 4D N9AUG, KAJOPV &
KABKUG have General. KVOU & WAITZIR ha
KBDWS has DXCC 103 countries on phone., KOQQ has
AZ WADTZR has 120 DXGG coun!ries KHBS has
endorsament 127 countries mixed mode, DXGC ior coun
tries on phone. KEQA has BXCC endozsament 290 cuun
tries mixed mode. KAQPMY hag Novicg. KASNVE h
vanced. WBIULB is now KCQZL KAGLRE is now KVQU
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Computer
Produscts
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Pi-Series
Video

Monitors

9" or 12" Diagonal

# Green or Amber Screen
* 80 Characters = 24 Lines
+ 1000 Line Resolution
& 20MHz Hariziental B/W 3§
USI Pi-Series monitors are design and plug compatible
with most Amateur RTTY/CW Communication Terminals
and small Business gr Personal Computers, Clean, crisp
character generation with easy-on-the eyes GREEN or
AMBER screen displays reduce eye strain even after
long periods of use, Amber screen models have a video-
invert switch. Metal cabinet; 115vac-60Hz; 100-hour
factory burs-in. 9" models: B%"w= B%"h > 9%"d, 14k
Ibs; 12" models: 12%"w=11%"h»*12"d, 23'% Ibs.
Madel Regular  SALE
Pi-1 9" GREEN screen monitor.... $149.00 $119%
Pi-4 9" AMBER screen monitor.... 21500 149%
Pi-2 12" GREEN screen monitor.... 210.00 149%
Pi-3 12" AMBER screen monitor.... 249.00 179
New! 1400/C 14" Composite videc COLOR monitor.
Use with Apple, Atar, IBM, Commodaore, ete. computers
Built-in speaker & audio circuit; metal cabinet, 14%" x
1347 % 144", 28 [bs. (Regular $399.00}... SALE $349%
US1 CompuMod4 Video modulator. Use regutar TV for
video display. Channel 3or 4 output; Transter switch for
normal TV nperatan; Input/output connestors & power
supply included. (Regular $59.95)......... SALE $49%

PANASONIC

WV-1400
CCTV
Camera

Reg. $270
EN-MOD . $'| 8995

For closed-circuit systems, amateur television, ete, 2/3"
vidicon; §/ 1.6 C-mount lens; 550-ines resolution; iv p-p
output - 750hms; 120V ac. 3%"w x 3%"h» 8%"d, 3.7 bs.

Model TR-930 Rlack & White TV monitet for closed
circuit systems, amateur television, RTTY, SSTV, home
computers, etc. 9" screen; 700-lines resolution; 1.0v p-p
video input - hi impedance pr 75 chms; 120V ac,
 9'h=8%"wx3%"d, 11 Ibs, [Reg. $185)... SALE $159%

' Sbeciall
wa EIMAG 3-5002’s
List $155-$99% each

T —
2 ~

Model

YAESU Closeouts

Misc. accessories Regular NOW
FV-101Z 101ZD/902 external VFOQ.... §175.00 $129%
F¥-101DM 10170 Scan VFG........... 359.00 199%
F¥-S01DM 101ZD/902 Scan VFO..... 415,00 249
SP-107P FT-107M speaker/patch..... B5.00 450
$P-901P 101ZD/90Z speaker/patch  76.00 59%
Misc. transceivers Regular NOW
FT-707 8-band digital transceiver..... $810.00 $599%
F1-627RA 6m SSB/FM Transceiver...— 399.00 299%
FT-680R FT-720RU 10w 440 FM xcvr 520.00 389
FT-404R/TTP 440 FM Hand-held 32500 189%

KENW(IOD Closeouts

Regular NOW

TS SZOSE HF transceiver... .. §629.958569%
DK-520 Adapior kit; DG-5/ 15620 .. e 2000 500
AT-180 Antenna tumer.................. 179.95 [49%
SP-180 Speaker w/audio filters,...... £9.95 . 49
VFO-180 External VFOfor TS-180..... 1995 99

DF-180 Digital frequency control...... 164.95 99%
YG-88A AM filter for R-820 .. . B9.00 39
AM-599 AM filter for R-599..... 24%
VFO-7008 VFO for TS-700S/E ......... [35.00 59%
MB-1A Mobile mount for TR-2200 .. 13.00 ~ 4m
RM-76 Microprocessar contral......... 12500 B9
8%-1 Desk for TR-2400 hand-held..... 8895 79%
BH-1 Belt haok for TR-2400 ........... 485

LH-1 Leather case for TR-2400......., 37.95

BC-5 Mobile quick charger for 1R-240¢ 39,95

TR-7600 10w synthesized FM xcvr.... 37500 229%
TR-7800 25w 2m FM #ransceiver...... 36995 299%
B0-9 System base for TR-900C........ 4295 32
R-300 Shortwave receiver......coeus - 27900 229%
T8-600 &m multi-mode transceiver ... 799.00 569%

KENWOOD DFC-230 20 Hz step Digital Freguency
Controller with four memories. Frequency contralied
from UP/DN mic. {supplied) or panei switch, Scans,
speed selectable in single, slow, or fast steps. Transter
frequency from VFO-memary or memory-VFQ; split-freq
with xcvr VFQ on TX and DFC-230 on RX. For KENWQOD
T$-1208, 130S/SE, 5308, 8305 ... CLOSEOUT $163%

(MaslerCard |

W e sg

Order Toll Free: 1-800-558-0411

KLM VHF/UHF Power Amplifiers

CLOSEOUT o

Madel Band/Mode In  Out Reg. NOW
PALS-40BL 2m FM/SSB 515w 40w 14995 89
PA4-80BL  2m FM/SSB 14w 80w  229% 159%
PALS-80BL 2m FM/SSB 515w BOw 179" [19s
PA4-40CL 450 FM/SSB 14w 40w 279" 199%
Receive Preamplifiers: Reg. NOW
PRA-50C 6m, 10dB, 25dBNF.......... $63% §39

PRA-1441 2m, L0db; for older KLM amps 63%% 39%
PRA-14411 2m, 10db; for newer KLM amps 63%% 39%
PRA-220C 220 MHz, 15dB..cccvvinrcinnnn. £395 39

CUSHGRAFT Multiband Beams

Model Regular SALE
A-3 20/15/10m, 3-¢l, 14 boom........ $249.95 179
A-743 40 or 10 MHz add-on kit..... 8995 69
A-3SK Stainless steel hardware kit 49.95 39%
A4 20/15/10m, 4-¢l, 18 boom...... 329.95229%
R-744 40 or 10m add-on kit 89.95 69%
R-45K Stainless steel hardware kit 54.95 4498

KLMKT-34A -

4.clement trapless o
20-15-10 meter "

beam .-

Regular $3899?ﬂ gpsnfhuzpam:
sp&clal 329995 a:‘lgpe,g"alrgli::i

Mini-Products HQ-1
4-band HYBRID QUAD Antenna

A compact, gain antenna that providing maximum
efficiency in the smallest practical size, Uses a unique
loaded quad retlector and overcoupting principle that
results in a wide bandwidth and good forward gain,
Bands - 6, 10, 15 & 20 meters; Power - 1200W PEP;
Elementfength - 11'; Boom - 4'%°, Wt. - 151bs. Install &
turn w/TV hardware. {Reg. $159.50) ... Sale $139%

BUTTERNUT Vertical reguiar saLe

HE-6Y 80/40/30/20/15/10m vertical $169.50 119%
TBR-160HD High power 160m adapt. 5550 49%
RMK-1l Roof mount kit w/radials 47.00 42
STR-1I Radial kit, only................ 33.50 29%

BELDEN 8214 RG-8 (foam-type) coaxial cable
100° bulk roli - $36°; other lengths, 42¢/ft,

BELDEN 8448 8-conducter rotor cable
100" bulk roli - $2995; other lengths, 33¢/ft.

BELDEN 9405 8-conductor, hvy-duty rotor cable
100" bulk roll - $39°%; other lengths, 44¢/4t.

ZON

=

AES® has over 26 Years of
Experience in Mail Order!

in Wisconsin (oulside Milwaukee Melro Area)

1-800-242-5195

AMATEUR ELECGTRONIGC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, W1 53216 - Phone (414) 442-4200

WICKLIFFE, Ghio 23092
28340 Euclid Avenue
Phone (216} 585-7338

Ohio WATS [-800-362-02%0

Outside
Ohin

ORLANDO, Fla.

621 Commonwealth Ave,
Phone (305) 8941238

Fla. WATS 1-800-432-3424

1-800-321-3594 [ 1.800-327-1917

AES BRANCH STORES
CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGD, illinois 60630
1072 N. Rancho Drive
Phone (702} 647.3114
No In-State WATS

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

32803
1898 Drew Street
Phone (8137 461-4267
No In-State WATS

No Nationwide WATS ~ Suiside

Wevada

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone {312) 631-5181
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standard!
Ahigh
performance
transceiver with

%enera! coverage,
SK, 32 memories
aah-cuho-qn features and and many other
oengineering from the features.

company who made
"fransceiver” a household

1S 4305

Now a general coverage
receiver/ham band trans-
ceiver gt an affordable
price. ldeal for mobile,
marine and portable use.

Suggested Reiail $899.95

TS 930S

Kenwood’s best.
Unparatlefed performance
for S5B and CW operators.

Qur Lowest Price Evert!

2 Meter Saie $24@
220 MHz Sdale $239
440 MHz Sale $239

{Limited to stock on hand)

ICOM HT Accessories
shipped from stock,
UPS Brown Prepaid!

KENWOOD KENWOQOD

TR 2500

Eull Featured
2M Handheld

‘ . UPS Brown Paid on BC-30 Drop-in cherger ...... $69.00
TR 2500 Accessories BP-2 425ma 7.2V Batt ,....... 2%.50

TR 7950 BP-3 250ma 8.4V Batt ..., ... 29.50
"""" BP-4 Alkaline Batt. Case. . .. 12.50

| BP-5 425ma 10.8Y Batt ..., 49.50

k 45 Walts! Multi-featured. HM-9 Speaker Mic., ... .. .. 3450

PB-25H Heavy Dutly Balt. Pack | 39 95

H LIH-2 leatherCase ........... 37.95 ' N y
 Availabie at SMC25 Speaker Mic ... ... 95 [ M1 Clg ighter card .
Reduced Price! e e ey X Lecther Case ............... 34.95




[€3[1ICOM]

This rig has the best
receiver available.
Call for testimonial!

5t Oniy $949

A Tremendous
Value Getfs Even
Belter! Now with
FREE Internal Power
Supply PS740. You
save $309!

IC-720A

A high performance ham
transceiver NOW AT AN
UNBELIEVABLE PRICE!

This standard of the industry is
also ideal for marine and
portable use. Transmitter rated
at 100% duty cycle for RTTY use.

Regular $1349

ideal for
satellite
contactsi

ICOM

Computer Patchm
Interface. For

computerized RITY and
CW operation. Call for
details.

2 meter all mode, 25 walls,
many new features.

Sug. Betail $699

I - 4 7 1 A Now available with 45 walls

The best VALUE in h g?d leasyto read green
e bes in ham splay.

All mode, 430-450 MHz
radiot coverage. Features not oniy $349

previously available.

Suq. Retail $799

1C-25A, 25 watt version

Sale Priced 5649 : ,
available for $3ﬁ@

Suggested Ham Net $829

K7LXC Steve  "W7GAB Dale

August 1983 a3
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Perigirﬁ:'ance Vhf/ Uljf pfcﬁmpf

EME
Scatter
Tropo
Satellite
ATV
Repeater
FM Equipment
Radio Telescope

s Range NF Gan omp Device
{MHz2) [dB} 1] (dBm) Type Price

P2BVD 2830 1.1 15 0 DGFET $29.85
P&OVI 20-54 113 15 o DGFET $29.95
PSOVDG 53-54 105 24 +12 GaAsFET  $70.95
P144VD 144-148 15 15 a DOFET $20.05
P144VDA 144-145 1.0 15 o DGFET $i7.85
P144VDG  144-148 <05 24 +12  GaAsFET 37905
D 220-225 18 15 0 DGFET $20.85
F220VDA 220225 <1.2 15 0 DGFET $37.58

P22OVDG 220225 W05 20 +12  (GaASFET §
P432vD 420-A50 t1.8 15 - 20 Blpoiar $32.88
432V0DA  420.450 t1.1 17 - 201 Bipoiar £40.05
PalZyDG 420450 L8 16 +12 GaAsFET  $790.85

ltable without d torss
Advanced Prsmes ars Spaable kol vese and cannactors
MH2 range. Prices shown are toaid tor U.5. and
ﬂGCG ive r Canade. CT residents add 7-%:% sales tax. C.0.D.
orders add $2. Ale mail to forsfgn countries add 70%.

Rescarch

Box 1242 e Burlington CT 06013 @ 203 582-2409

THE AUTEK “QRM ELIMINATOR”

Model QF-1A
For SSB & CW
$73.00 “"f.',',’,‘,’,:,’,,“‘

116 VAC supply built-  Auxlllary Nolch re- Four main filter Continuousiy vari- Continucusly varl-
In. Filter by-passed jects 80 to 11,000 Hz! modes for any QRM  able maln solectivily able main frequency.

when off, Covers signals other situation. {to an incredible 20 (250 to 2500 Hz
notchas can’t touch. Hz!) )

AUTEK ploneared the ACTIVE ALDIO FILTER tack in ¥ Built-n 115 VAG supply. 6% x5%2'% . Two-tane grey styling.
1872, Today, we're still the engineering iaader. Our new Q#- Even latest rnigs include only a fraction of the GR-1A
14 15 the latest example. 11's INFINITELY VARIABLE. You selectivity. Yat it hooks up in minutes to ANY rig-Yaesuy,
wary gelecttvity 100:1 and frequency over the entire ysable Kenwood, Drake, Swan, Atlas, Tempo, Heatt, Collins, Ten-
4udig range, This lats you reject whistias with dual notches Tee, etc. Just plug it into your phone sack and connect spkr.
(to 70 dB), or reject S8H hiss and splatter with a fully ad- | or phones o the qutput, Join the thousands of owners who
Justable iowpass pius sux. notch. Imagine what the NAR. | now hear stations they couldn't copy without a QF-14! it
ROWEST CW FILTER MADE will due to GRM! HP rejects | really works!
low frequencras. Skirts excead B0 dB. 1 watt speaker amp.

WORLDS RECORD KEYER. OVER 4000 DX QSO'S IN 2 DAYS!

Frobably the most popular “protessional* contest keyer
In yse, yet most ownars are casual CW operators or nov-
icas. After a tew minutes, you'll see how memory ravoly-
tionizes your GW operation! Just start sending and record
your CQ, name, QTH, etc. In seconds. 1024 bits stores
about 100 characters {letters, numbers). Playback at any
speed. Dotidash memaories, triggered clock, repeat, com-
hing, 5 to 50+ WPM, bullt-in monitor and 115 VAC supply.
Works with any paddle. Sit back and relax white vour MK-1
¢aills CQ and handles standard exchanges!
Optional memory expander (ME-1) expands any MK-1 1o
400 characters. ME1 factory Instailed $35. Qwner in-
Model MK-1 Keyer $104.50 stalled, only $25. Ade maore memary now or later!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell anty tactory dlrect. No dealer markup In our price.
Order with chack, M.Q,, VISA, MC. We pay shigping in 48
states. Add §% tax in Fla. Add $3 to Canada, Hi., Ak. Add
$18 each elsewhore. (Shipped air,)

Hutek Research

BOX 302 DEPT J
QDESSA, FLORIDA 33556 « (§13) 920-4347

94 nsT=

N9BYK recelvad degree in slactrica) engineering at UW-
Madison., KAZOVS from Park Falls has General, Mancorad
banquet was wall attanded. Mark Marsr 18, 1984 on your
calendars for this banquet next vear, New officers H

N2ZNU, pras.; KABHZK, v.p.; WBHYRD), secy.: KIEC, treas,;
WASYSE stution en ¥

B ?(AKXQO KA R

10 KAGCPA, Traffio: KAOCBA 2819, WaYCY 215, WESYPY
WACBE 170 WASWYS 134, K9FHI 130, WUGL 130,

Ki 121, WDOFRI 119, K?GDF‘HB WoIEM 116, WL DO

118, WDND 103, KaSAD 101, KC9 W

Wo30 79, AGIG 1, KAGBHL 68, WBONRK &8, KGAKG

HAALG 5B, WRAICH 55, WESJSIV 54, KAGIKH 53, N9B

48, mwv’& NOBCX 4D, WDGITD ssﬁwgmws:a kABH

33, NBBGE 37, NBATP 31, KBONG 31, NODCF 28, Ka

! 27, WASYVG 25 |, KCOMYX 23 NaBDL
22 WOLW 21, KBBED 20, KASBHK 19, KABNKQ 1B, KG9B
18, war-'t:; 16, KBYGO 16 :E

W
e
I
o
=
[
2]
O

KABNOT 1
78, KASOD] 1.

DAKOTA DIVISION
MINNESOTA: 5M, Helan Hwas, WEDHOX, — BEC: KNBJ.
STM: KOBCL, Hello again| There wera two mejor gathers
ings during May. Tha first oné was on the 7th at the HoH-
day Inn, Duluth, for the annual hamiast sponsored by the
Amowhead RAC. The affair was well attended by amnateurs
from all ovar the reglon, retall vendors were present and
there was an abundance ot used ?(ear at the flea rrarket.
ADOS rﬁave & prasentation on his Kingman Reet/Paimyr,
DXpadition during the Happy Hour. Qyr hats off to A
ot making this event a success. By the way, May 7 was
designated Amateur Radio Day n Dututh bﬁ Mayor John
Fedoin racu_ﬂ_ll-litlon of ARAC's service to the area since
the 1920s, The second event was the annual Camp
Courage Waekend May 20-22, one of the Couraga Canters
activities, ] was unable o attend but my tnx to KTeU, who
did and filied me In on highlights, WeEQQ wes in oJ:arar
tion as & spacial events station. Seminars included one
on talking computers Eliven by KASNGO, and ons on Tha
Old Days'of the Handi Hams by KBHR and WOTLE, KBAAE
‘was presantad ths Founders Day Award as Handi Ham
of the year, We add our congrats to him as well. The next
maﬂr hamfest is Sunday August 14 at St. Cloud; CU tharsl
WEMG! Informs me that the 5. Paul RC will ba operating
a special avents station aboard & steamn powarad excur-
gion traln. KBAGE/RR will he railroad mobile on Sapt.
10-11. Watch {or details in the spacial evenis section of
QS7. Congrats to the following: New Novice-KABQAV;
upgradas-Tech. to Gen.WBBZAF; Tech. to Adv..NEBNG
WEVCT; Gen, to Adv.-KAGFXA KARBJLF. Callsign change:
WEEGNC is now NABG. Net news; On Ma'g 18, KCET of-
ficially resigned as net mgr of the Evening Phone Net. We
appreciate the outstanding job he has done in the last four
yoars, His resignation was accepted with & great deal of
reluctance. Theé new net mgris ) we wish him wall
and congrats on his assignmant. KY8X has worked all
statas on tha new 30-meter band, and KMEA has 322 coun-
tries under his belt. If yoy have news, share it with us. This
s YOUR soctlon news, Finally, [ regret to inform you that
BBN WeMFR and WARUIT are Silent Kays. They will
be missed by us all. Our sincere condelances to their

families.

et Time Frgg. QNI QTG Sess,
MSNN eGP 38 241 104 21
M3Nr2 Gap P 3885 248 494 3t
MSS5N 1 3710 87§ -
MSPN/N 12:05 P 653 34 21
MNAME’XN 3-15 P 2 gg; 4?8;‘ a&
PICONET 320 29% 2

3

Daily 3995 2320 203

Tratfic: KBOMB 590, WABTEC 434, WDAESZ 3, Krau 212,

5&““%&3’%@9&&& 73, WBBHDX 70, KABARE &7

KeCSE 61, WoGRW 47, ICToR 47, moelsubhiwpzz, KaU
7. (Apr) KBAMB 210,

Wi
10, KARODBS 7, KYeX

NORTH DAKOTA: 5M, Daan R, Summars, KQAC — ACC:
WDBDAI, BM: WoDM!. SEC: WBBTEE. OQ/RFI: NECYT,
RKOBRR and XYL new hammaonie. L) %'ades: WDECQA-Adv.:
KASNUH NUJ-Tech.; NGEPS-Gan, Goese River club had
2 nice plenic in June, KABCBW waa salectad for high
acadeamics of 100G students natlonwide. Goose River ¢lub
wnrtlrm(nica new |ackets. WDRATI hospitalizad, WBRFDY

BaJ and XYLs moved, NOCYK new job and QTH.
TRARC was at Heart Butte Dam for Fleld Day. WRARGC

moets gvary 3rd Thursdaé. KSPG is aditor of RRR Flyer.
Goose River QNI 81, OTC 3; DATA QNI 133, QTC 28.
DATA 2.906h By 22307 KAGFSM

Googe River 1990 Sn” 13002 WRCDO
ND Slow Net 7.14685a 22002 KOOL
Traffic: KADFSM 55, WaGDO 3,

SOUTH DAKOTA: SM. Fredrl:’:éiasphan, KCRQO — 8TM:
WKJZ, SEC: WeYMB, TC: . 8GL: NBCDX. ACC:
WHAPWA. Novice Roundup highest score congrats go to
KAOLPW. So, Dak, Section Menagers Publle Servica
Awards of one year's ARRL memberahlp have so far been
awarded 10 WOZWL and WBSKWX. Twa more will be
selected next month, The UHF Contest will have two
E‘Imups trying for the honora this month on the bands 220
Hz and above. For the varyPIatast in °"f°“ QHP DXing
informatlon, contast WORS on. Wx spotter
training coursa was heald [n Deadwood for Northam Hilix
amateurs by National Wx Setvice. NTS TEN and DTEN
liaisgn statfons were WOKJZ KAFHE WBRIOWX W&B,?UM
KGCROO. 0 Tratfic Info Net 83 QTC, 140 QNI; SD HNat
g[SDN 32 TG, 87 QNI; 5D Evenlngll':mprgen Nat 10 QT1C,
45 GNI: SD $un Mormn Ergl? Nat 7 QTC, 128 QN|: NJQ In-
dapendent Nat 34 QTG, 531 QNI PSHR: WRR.LZ NPCFS
KOBOO NBEEH. Traffic: KOBOO 138, KDAIE 105, WBK.JZ
48, WeiO.) 88, WABUEN 62, WPDVB 58, NOCFS 55, WEMZI
WEOOME 32, WLEIWE 27 ITLIDB 28, NOLEH 21 B
8, NBCDX b, wﬁm

Wi
S5 VSASD IR e a2,

DELTA DIVISION:

ARKANSAS: SM, Joal Harrison, WB5IGF — SEC: NSBPU,
TG W5FD. 8GL: W5LCI. Don't Torget our cw nat on 3780
kHz at ¥ P.M. each wenInEg. Congrata to W5TUM on his
appalntment as DEC for NE Ark. A'saction computer com-
wiittae 1s In the arganization stage. Thalr purpose will be
to give technical assistance to newcomers to the com-
fo er tield. If you have samathing that might be of interest
the mambérship, lat me know and | will enclose the in-
formation in this saction. WBSFDP ia the Arkansas Fra-
quency Goord, Gantact him conceming your 2-matsr rptrs,
opa everyons has recovered from Figld Day. All appoint-
ments hava just been updated. If you did not receive yours,
contact me. Tratfic: W5QFU 50, W5TL W4,
KS5BIL 28, WBSIGF 18, WSUAU 18, WBsGwD 17.




Connect your
computer
to the air!

The “AIRWAVES" that is, thru the Microlog AIR-1, a
single board terminal unit AND operating program
that needs no external power supply or dangling ex-
tras to put your VIC-20 computer on CW & RTTY. And
what a program! The famous Microlog CW decoding
algorithms, superior computer enhanced RTTY
detection, all the features that have made Microlog
ferminais the standard by which others are com-
pared. Conventent plug-in jacks make connection to
your radio a snap. On screen tuning indicator and
audio reference tone make it easy to use. The sim-
ple, one board design makes it inexpensive. And
Microlog know-how makes it best!

1

There's nothing left out with the AIR-1. Your VIC-20,
America’s most popular computer, can team-up with
Microlog, America’s most successful HAM terminal,
to give you an unbeatable price and performance
combination for RTTY & CW. If you've been waiting
for the right system at the right price, or you've been
disappointed with previous operating programs,
your time is now. At $199, the complete AIR-1is your
answer. Join the silent revolution in RTTY/CW and
put your VIC-20 ON-THE-AIR! See it at your local
dealer or give us a call at Microlog Corporation,
18713 Mooney Drive, Gaithersburg, Maryland.
TEL (301) 258 8400. TELEX 908153.

Rote: VIC-2Q is a trademark ot Commodore Electronics, Ltd.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

August 1983 95



0.COMPROMISE HARDWARE

. a7e_necessary {0 recaive ,Marss
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HOUSTON

COM-VENTION ’83

October 7, 8 & 9, 1983
AstroVillage Hotel and Convention Complex
Houston, Texas

Read September QST for the full lineup
of convention activities.

THE Rooms are seling fast —
1983 Resowe gouns now!
ARRL

N ATI ON AL For information write to:

Houston Ham Conventions, Inc.

CONVENTION P.O. Box 79252

Houston, Texas 77279

or call
Sponsored by Houston Ham Conventions, Inc., - -
& Texas non-profit corporation in conjunction with 713-481-4586
the Houston Area Amateur Radio Clubs,
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LOUISIANA: M John Mewr, N&JM ~ ASM: KCES

ALL NEW H.F. 10/160 METER SOLID STATE P.L.L. TRANSCEIVER | Shwiife 3o Ghang,ﬂgggﬁr%ggéﬂﬁ%*}g

W5ZP, A v, BSVJT, g6

ﬁséﬁv s VEWATVIV WASELE WABTHY wdsvmn

WBSVM WBSWPL board mbyrs. Good luch, GNOARG'
impressive statlon ai HRed Cross Hg got & faca lift for the
hutricana seaseon; and WDSHQC, the club EC, became EC
for Orleans Parlah W1DOV5, & Mass, transplant is the
new EC for Bt. amrnanx But an oldtmer at P4 work.
Walcome to hoth| SARA’s annual August Ham.
extravaganza op the t3th & 14th la usualséona of tha bast
around, so don’t miss It, Th machine’s ngw
home is Camncro with me aumpatch on 81/21, Tha
BRAAC 1% wiaking mafor repeatar chan as to han:
diethe s Falr chatter and the CLARC folks also ha\re
lawerclimblng favar. M g&lall ba 841 Humcaneaeasun
ﬁ here so check.in t

e Freq, kHz ‘ime
35?2 Daily ¥ & 10 P.M. UgEN
:39[1)3

CIN M. NSANH
o . SN 37 WETSORN.  WHSCWK

, e & S Ml e
. UsB - IfSB -R -FAX - CW bl War e 14 wsgum"f mnm bLAC |<5?L111
4 Memories Built-in Dual VFO Built in Power Supply Y ARG LRI SR ',355'-3“25- BANH
Inclies New Bands 200 . PEP (1500 10W  DaL1a® w-around MSSISITE S, romes Mol o,
neilges W bands \ - ] R ={aroun Con 510 cn realaction
3-Step Tunning Speed 100 W, PEP (10M) External ALC & Relay ﬁa*s“&fo“&"hﬁ':‘ i oot voluntanre o o 14 108 for
as State Gov't Liaison, QO/RF| Coord., Aftillatad Iub
IF Tune 1 KHZ ) Coordinatat, Tach. Coord, & Bulietin Mgr. Come on. It's
NS5 00 Mfg. Sug. Amateur price  $1,059.00 S'J-?sm?%"ec|d°}tn§ t'ﬂﬁﬁa’sgg ?ggrnér’i%éa 's Joss
LaG 26,
| NOW $949.50 JusT SLIGHTLY AHEAD NGXA 3 (Apr KEOAR 170, K‘rﬁzs&wsma Ngsza i

TENNESSEE. SM, John G, Brown, Q 144
WASGLS, SGL: WAWRN. BEG: RATKG, STM: KAYOL Tc
WAHMK, Tha secaton has beon notltied by ARRL Hq. that

the Delta ARC of Memphis has begn appointed as &

1275 N. GROVE ST. ;spa(icjegl seé":[ﬁ; g'elggoTh%ﬁ??glratil of tlt:a apgctl?n e exl
- ended, an s locking farward ral

ANAHEIM, CA 928086 TO ORDER OR DLR INFO, CALL {714) 630-4541 murle ‘f,".f'b’ in tha saction nlnlalnin this elita ‘m]“*bm“
Cable: NATCOLGLZ NOTE: Frice, Speciiications subect to change without.notice and obligation faln bean neled during visits ta namfest and clubs that

the word [s still not out about the DX bullating balng sant
out from WIAW on Frlday UTC. Geoe nut at all régular
schadules of CW, bauddt, ASCII AMTOR {when
employed). Ghack r.ho bulletina for the lateez DX g enlnga

By the way the top 50 kHz of 20M |a still avalla!:la to sl
(Ganerais and above. It is mighty guiat since the expan
sion of the band. The TSN honor rolt is actlve agaln with
WADDH NGAJ KaUJE W4z and K9IM; recelving honors.
DR 5 was covered 100% agaln this lime. That's good, ex-
Pt only a faw were doing the covering. Still had four nats
ithout reports. NMs, gives your statlonu littla cradit, The
new aec!lon nat direetory is ou!. ‘% hava a fotal of 23 nets
sivailable for the many amateurs In the aaction to par
tacipate in and/or to movae traffic and support local com-
q . You just imight need the services of gne

aHhe neta f Mother Matura geta fria around your QTH
One ot the high reporting ts not in this tlma what i'tﬁa-

t sumenary; LF se 1 363,
ness, 4 QN) 2500, QTC 715 e anss, ao QN
1 sess, 22, ONI 70, QTG 8. Su portg ur’ Iocal
472

SWITCH 2 OR 3 OR 6 OR 9 ANTENNAS OVER ONLY ONE COAXIAL FEEDLINE
With INLINE “wireless" weatherproof coaxial relays you simply add
more antennas without costly control cables.

With INLINE Relays you can take the guasswork out of paint to point
HF communications. By selaction, you can instantly compare one
antanna to ancthar, switch monobandera‘ switch from horizontal to
vertical, add WARC band antennas, create simpie directable wirs or
verticat arrays, or whatever else ¥ou tan dream up. Remembar —
multiband trap antennas are much less efficient and have much less
bandwidth than rasonant dipoles, Gn VHF-UHF you cen signiticantly
reduce hardline usage, stiminate tower-caused directivity, change
polarization, ¢hange trequency, or simply switch anfennas,

INLINE relays can be installed virtually anywhera without expensive -] tt‘v%fgi'(t forKlsss g “IMHD wn4c§~n- w ﬁ
and unsightly multi wire control cahtes. They can be placed In the S 23, WAPFP W4PMP 4V fa KE4LS 12 'WD451G
attic, on the reof, on a mast, on a tree, on & tower, anywherg the § 12 NN4% 10, W HKUB WMGLS? NM4W 8, WWATYV
antennas ara. They are ideal in apartment houses 1o overcome 3. fApr} W“MRD 2.
rastrictions, Thay minimize hole drilfing and eliniinate a rat's nest of &
wires, £ B GREAT LAKES DIVISION
INLINE relays are availablg in two position and three position types, 2 = KENTUGK‘{ SM, Ann Sloan KA4(‘FU — STM: KA4BCM.
euthar wired or "wireless”. Wired types requira 1 conductor + ground. E = % WALIAY, t’;‘lC;'_| 4(150 T KW, BM: Wun“fﬁ"m.m;
Two position relays 12VvDC I 8 kxﬁ ‘él n';g_'{lri.f: lla Hamiast Sept. 24 and 28w en
Type 101A - DG to 180 MHz -$35.95 - Wired 0.06A : A R A
‘Type 107" - DC to 970 MHz - $53.95 - Wired g MKPN BARES 152 13
Type 105 - 1,5 to 180 MHz - $68.95 - Wireless Radio # ﬂﬁ 241 119 g@ggN 1gg 13
Type 108" - 25 to 970 MHZ - $79.95 - Wireless 1.5-30 MHz : ﬁ?ﬁN 516 311; TéTMN 452 ?{3

2000 W. PEP Input WIEN “gg g
Three position relays ‘

ARES &7

Type 1013-DC o 180 MHz - $54.85 - Wired Sig Only SARES 8
Type 1053/105C - 1,5 to 180 MHz - 85 95 - Wireless Type 1053/105C lllustrated JIARES 4

57
Stations Active: WATPB, KUAA-OES. WA4AGH-OBS wi
20 bulleting fead |l'l 15 nets. ratfic: WMJTE 241, WD4lYI

(‘llher!ypea.allfrequenciesavallabie.aelaypowermting:decreasawlthmcreasingirequencvSeeinberatumlurdetallaﬁchan, Lo 04W
w‘KA S KA A 2 ALY V 86, KI4DD B2, Keal

[rstnbuted waridwide. Litarature and application data Lpon request. 1f not i stock at your dealer order direct,
Add $2.50 for surface UPS $4.00 for UPS Blue or Parcel Post Ovarseas shipping at our cost VISA, MasterCard accepted.
INLINE INSTRUMENTS 6743 Kinne St., E. Syracuse, NY 13057 Tel. 800-448-1666

MiCHIGAH SM Ja.mas Seelgf WB&MTD
WABDHE, SEG: WASEFK. STM: WEHBREU. OO/RFI Gou
BJH. Af}f}: K&S PIO: WABPRII. SGL NICN
WBSBGY. BM: K28V, Join the M1 ARES net, 5n, 3932@

Bencher 1:1 BALUN

i 1?30 and the Traffic Workshop, 8n, 3953 @ 1800 (times
* Lets your antenna radiate, not your coax aﬁ 3032 VI\?MMI HF - smer. fregR%\Iqm Ke wm;a 111331;:
* Helps tight TV|—no ferrite core to saturate or re-radiate ing) o Merltorious Servica Award to KﬂKMQ | no:e that

. our PSHA reporting has fallan off In tha last few maonths,
« DC grounded —helps protect against lightning It can’t ba becauss of the [ovely spring we hadl Nor can
. it be from lack of actlvl!r , Judg ng from all the reports 1
* Heavy brass contact posts; non-rusting materials throughout have bean getting — drills, parades, runs, etc., and & faw
’ ) vaal weather emer?encies tone of which Has had our BM,

» May be used with antenna tuners; rated 5KW peak KZ8V, knocked off the air all summer). A new mtr in the
. . . 4P, WBF‘WGI’RPT 147.9%,33 MHz, Is Incated at Galumet

=+ Handles substantial mismatch at legal limit Alr Forca Station on Mt. Horace Graclay. At 1800 ft. MSL.

e s . o isle Aoval to Ish ing with hts |a norn, Iy i &
« Built-in center insulator; Amphencl® coax connector that n2§ae¢°n’| K r::Pos to the cm§i rgoughrd EAFé"gﬁ

] ; the success of th a projoct, and thanks 1o the or-
* Rugged UV resistant custom Cycolac® case, not plastic sonns| who halped et atl'::laarancaa that made it Rossi

lumbin parts : 8. The Chalsoa swap was great. They worked scme

- [ g maglciwltth tha u&vef&;!ha&lann{ came#p wﬂv{rlh htalr usual gucfd
ZA-1A_S17.95 ZA-2A $21.95 Avaitabia from your 13 Tho.sizs of the Celssa Gl m AsaUl 30 Lo 1o pat o
3.5:30 mHz 14-30 mHz. with hardware forz* boom dealer In 1.8 A add & show of this quallty, Excellent! ! f“| u s ttmo tor a pro-

. §2.00 handing ?reﬁls ‘lr_?‘porthnn “?f mptemengatlnn c;ir the Eir«l'lJ ptr?r;‘zrar{a
e & are have been no swe changes, hut the &

H B G m { H E P | m C 333 W. Lake St., Chicago, IL 60606 mosphere, skx months into it at this writing, seems dif-

. ] ! <] {312) 263-1808 ferant. Discussions al meatings and swaps have tumed

mare toward critique sessions than the usual gripe sas-
slons, which to me indicates that the members actually
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he Interface

Software Available for Six Computers

The versatility of the personal com-
puter gives you a whole new world
with the Kantronics Interface™ and
Hamsoft™ or Hamtext™. The Inter-
face™ connects to any of six popular
computers with Hamsoft™ or Ham-
text™ giving you the ability to send
and receive CW/RTTY/ASCIIl. An active
filter and ten segment LED bargraph
make tuning fast and easy. Al pro-

Hamtext™, our new program, Is avail-
able for the VIC-20 and Commodore
64, with all the features of Hamsoft™
pius the ability to save received in-
formation to disc or tape, variable
buffer sizes, VIC printer compatibil-
ity, and much more. Our combination
of hardware and software gives you
the system you want, with computer
versatility, at a reasonable price.

grams, except Apple, are on program
boards that plug directly into the
computer.

Hamsoft™ Features

Split Screen Display

1026 Character Type Ahead Buffer

10 Message Ports-255 Characters each
Status Display

CW-ID from Kevyboard

Centronics Type Printer Compatibility
CW send/receive 5-39 WPM

RTTY send/receive 60, 67, 75, 100 WPM
ASCII send/receive 110, 300 Baud

Hamsoft™ Prices

Apple Diskette
Atari Board
VIC-20 Board
TRS-80C Board
TI-99 Board

Hamtext™ Prices

VIC-20 Board
Commodore 64 Board

suggested Retail $169.95

For more information contact your local Kantronics Dealer or:
Kantronics 1202 E. 23rd Street Lawrence, KS 66044

100 05&=

$29.00
$49.95
$49.95
$59.95
$99.95

$99.95
$99.95




Dear Sirs!

T | ety

) . ko s3d how mUS £ For
L £ of all & howaht

1 an ”"?tf“?n+£;$ice and the saftware ngg?ab{p price 1 hawz

Kanbronlcs - Eot~ 3 warg e f tion sqme
e ey uter. Fo ig--not ko mentio

¥1E-28 mlcrc‘gamZorld of amabeur r-a.r:lm1 “fo copy-—openedd Lo

had = uhi%ergnsmicsiens I have been able %

commercial & = I

g .

P.3,
Am ¥tickleg Pink"with th
i3 set
2 ball, Thanks for a nics pr:dﬁst

and having
1

Daar Phyts

! recentiv purchased 2
"Interface" and softwara
magnificent ,ob., I have

20 computer and pour compani es

for BTTY sng 0 oamd T oowst sy 16 doee 3

wortsd over twent. oauntoies on BTTY on
159 and 20 meters is one month, The copy on CW i6 upbelievabls

acellent.. adding a new dimension to amateur radio for me. Mo
done good, "as we say here in Tennessee,

- ve the
I must tell you, I ha our directions
; | W staps tee
¢ in operation and it works W ostane

equipmen

it i din
uper good! 1 think it is an outstan 2
s

plece of electronics.

Centlemen -
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HC-200 ANTENNA COUPLER -

This small sized, big quaiity antenna

tuner can be used on rigs of up to

300W PEP input and with ail of the
_new solid state type transceivers
© which like 50 ohm antennas best.

The HC-200 can replace the wattme- -

ter/VSWR bridge and the coax switch
- ffor up to three antennas) as well

- as smooth out the VSWR on the line.

- The HC-200 has a two range; switch

selectable wattmeter for more accu- -

. rate readings, plus a YSWR function
: for tune-up. Other quality features in-
- chude ceramic colls and the ability to
. select direct hook-up bypass. Quite a

. bit of quality for just a few of your -
- hard eamed bucks. $99.95 Suggested -

; Retail,

@) TOKYO HY-POWER LABS, INC.

Fiaf catalog, seng Ol cad to
2000 Avenie €3, Suite BOO, Plano. Texas 75074

Al stated prices and specificanons subject
15 thange without notice or obligation.

HC-ZOOGVVMAJ\ETENNA COUPLER~— -

. THLS top quality 2kW antenna cou-
. pler, which can take the legal max
* from your amplifier, This is the ultimate

in quailty transmatch design and con- -

struction for HF all ban
- WARC bands included.

For DX on the edges of the band, this
is your kind of coupler. It can provide a
- matched antenna, while ready for

operation, -

i both forward and reflected power at .

_ the same time on its accurate dual
. meter VSWRAwvattmeter. The HC-2000
- works 4 coaxial outputs jone for
L a dummy loadj, one single wire and

i one balanced wire antenna (Balun in- -
" Cluded), and it provides for direct

" bypass hook-up. All this, coupler, coax
switch and wattmeter, for only
$349.95 Suggested Retail.

&) TOKYO HY-POWER LABS, INC.

Distribezted by

Encomm, Inc.

JO00 Averiue G, Suite SO0, Plano, Toas 75074

Phone (218} 423-0024  [LX 79-4783 ENCOMM DAL

102 HSE

For dipoles. yagis, inverted

HI-Q BALUN
vees and doublets

Feplaces center insulator . E

Puts power in antenna £ ?
Broadbanded 3-40 MHZ 5= - _
Small, lightweight and °
weatherproof

1-1 Impedanze ratio

For full legal power and more
Helps eliminate TVI B
With 8G 239 connectar =
Built-in DC ground helps
protect agawnst lightning

Only $13.95 o
HI-Q M!TENNA CENTER INSULATOR

« Small, rugged, light-
T weight, weatherproot
R Replaces center
insulator
Handles tull legal power
and mare
With S0 239 connector

HI-Q ANTENNA END INSULATORS

BT
_&;Iun B

5

Rugged, lightweight, inection

moided of kop cuslity material,

with high diglectric quahtes,

and excellant weatherability,

End insuiators are canstructed

I & spiral anending fashion ta

permit winding ot loading <oils

ot partial winding tor tuned

traps.

May be used for:

s Guy wire strain
nsulators

» End orcenter insulators

24.95  for antennas

PAIR
MODEL BANDS LENETH eRICE
Dipolas
D-80 BOSTS 130 $31.95
10 40715 -3 895
D20 20 33 2795
15 15 a2 2895
10 1a & 25.95
Shortened dipoles
S0-80 075 o 3595
$D-40 a0 a5 33,95
Parallal dipoles
PR-ADIR £i1,80,20,10/15% 150 43.95
PD-4RIA 40.20,10/15 -1 31.95
PR-8040 20,40/ 15 iy 33.95
PD-4020 40.20/15 L1 33,95
Dipale shortenars — anily,
anme 2y inclucted in S0 modeis
54 Ik $13.95/pr.
540 L2995/ pr.

All antennas are complete with a BI-Q Balun, No. 14
&ntenna wire, msulators, 100" nylon aritenna support rope
4§D madels only 50, rated for full legai power. Antennas
may be used s an inverted ¥, and may also be used by
MARS or SWwis.
Ank

—_ 1l with ant orders
Nylor guy rope, 450 Ik, tegt, 100 teat $4.49
Caramic (Dogbene Type) antenna insufatars LEQ/ar,
50-239 coax connectors 55

ALL PRICES ARE UPS PAID CONTINENTAL USA

Avaiable At wour taverite dealer or order direct from:

Van Gorden Engineering
P.0. Box 21305 + South Fuclid, Ohio 44121

Daalet Inquirtas invited

‘WDBNED 9, WabQL 7, WDBKK! 4, WEEGH

Radio Werld -
800-448-9338
Introducing

REPEATA-MATE RM-1

Create Your Own Repeater For
Special Events or Emergencies.
Twao Mobile Rigs Plus an RM-1
makes a Super, Fast Repeater,

lNTHggIL‘J:CéTOHY $“3§”:,g‘5
_{rm-] _.g%,

g‘o

To Order or For More T~
Information., Call or Write: |M

e

ONEIDA COUNTY AIPORT TERMINAL BUILDING

ORISKANY, NEW YORK 13424
N.Y Res Call (315) 736.0184

are thinking about the new programas, and have some ex-
pectations and hopes, EC and 5TM business goss oh as
usual — as expected. The ACC has heen active, process-
ing BSC applications {none successful as yet; four in pro-
cyss, with one panding at Hq.), col!ecﬂn%dfn from af-
fillated clubs via questionnalte, etc. The BGL bas bean
Yuistly but efiectively monitoring — end ha has the con.
tacts — pending changes In state law which might affect
amateurs. The 113 has mada several presentations at clubs
and is becoming more widely known. The GO/RFE Coord,
has added {wo new a dpufnteea and is heglnnln? to
orqanize for possible ar? ed monitoring responsibilities
In the future. Qur eo&le are workings the process has
begun. BPL: KABCPS WDBLAT.

OHIO: SM, Allan L Severson, ABBP — SEC: KSAN. STM:
KH0Z. AGE::Q KEUS, PIO & SGL: NaCVIC TC: KBEMU

Het QIG Sess. [ime gaca,di Freq,
BN 418 262 B0 G450 P 2.5
8NR 312 140 31 S00PM, 805
855N 3458 285 59 QA5 AIIS P 3027
ONN{Apr}133 30 24 &30PM, 2708
éMay) 1Hr & 26
DEN 281 1G58 30 &0 PM. 3.577
OSSBN 2412 935 93 10:20 A.M. 39725
415 & 8:48 P.M
OSSN 176 B4 6:45 A M. k2124
DEMN 385 1 28 SLOOPM 50160
One last plug for newsletter gditors. 1 guess one has to

ait in a spot like mine to realize and appreciate the tar
rific Job our fellow Buckeyes are dolrig. Two maore ox-
am!gtes of axcallenca arrivad this last month: The Q-Fivar
QH-KY-IN ARS, Editor WDBJAJ) and Weatpark Raaiogs
og (Editor NBAUH), If your club doesn't have a newslat-
ter, or does a second rals [ob with what ‘you have, vour
club Is missing a tremendous opportunify to create In-
creased intorast and a knowledgeable membarship. Wa
naed informed, involved amateurs in this hobby of ours.
As | write this (early June) Xub--c service events ars In
high gear and, gs usual, GOARES (DEC WBBKO), follow-
closely by Hamilton Co, ARFSTC [DEG W3JE), is the
numerical laader in 8 numbsr of events. Cnn%rats to both
groups on demonsatrating what 1t's all about, Plans and
organization for this year's Great Lakes Convention
fsa tember 24 and 25) are amazingly far along for this early
n the gams. On the program: alqreat banguet {(M.C.'d by
incal media personalitfi{ Ted Alexander, kBV L}, auper
commarcial exhlblis{, a flag market, forums, speachas, and
spousal activities. 1 will be held at Aviatlon High School
on Burke Lakefront Alrport, Cleveland. (Yas, you can fiy
kné It |8 definltely a "don't miss” affalr. Appointmeants:

812, EC Ashtabula Co. Up;irades: to Extra-WBBHIW
WDBBYS WABFHE, Congrats 1o all.
Local Nets N1 < Sess,
ALEAT B 8 4
BARF 137 a4 5
BATN 212 159 3
Lorain Co. 5] 8 13
Mager 150 ¥ 4
NEON 102 17 24
NCTW 44 90 22
RARA ] 3 4
TATN 227 188 KAl
TSRAG 1040 61 37
VWi 4 5

CEN 50
Tralflc; KANCV 751, WDSMIO 571. KBOZ 505, WEPMJ 40
WDBKEN 388, WaliZK 239, N8bSU
AR T !
KAGHUZ 110, KABIAF 108, KABGSY 108, W»Bgsm 1
KASMER 101, WBAUBR 97, W
WBSIGW 83, WABSSI 83, N I
72, WDBIKE 72, WAEK
WBEY

DS%
_.Z
SO

ZOHR
E«:'D'
Fioiads 4

3
m
558
Be=
=
32z
SNEQe=R

¥
NS 7,

WBBOFR 2, Wi 2
%50(290. Nl BaL

WBLZE
365,
WEFIIP 31, KELQM Lz

g’ Al WBP%ﬁJ N
wém 43, WASMIH 36,

-

EASTER NEW VOBt
EAS EW : SM, Payl 8, Vydareny, W| K
— STIE WAZSPL ACG 3 SC: NIBEE. HM- WRTEAG SEts
KB2KW. G‘i%:b Neows: ""E““Ké%?;”%%', pr%gaa;n on afckat
T8, raports naw member rads from
o e R e Waguiey had T grace |
KAZRTW KAZSBL. Schenactady ARA’s member W2BKW
was presented with z%'“ﬂ?’ and pin for 50 I_slroars AHF%
membership by K1 astchestar ARA had W2KF
4peak on new compact audio disc players. It Is particulary
important to keap Input coming during summer months,
Nows gets rather sparse. Let’s all halﬁon tratiic Egts ab
this tima when attendanca [s down. [istar RACES and
Qvorleck Mt. ARG helped with communicailons for World
er walkathon with KA2KVZ KAZAHW WAZONN
WAZKLY NZAVN WA2KPF WA2MBB N2FS AKZ2H KE2A,
WAZAUW KCG2 WXL, 5t logking for voluntesrs for
game of ENY stafft W2DW reports Increased activit
5. NAZN reports riew ham in tamily-brother mﬁﬁ
to report WB2TDN |8 Sllent Key, NYS all sessions,

o]

S0

EPN and NYPON all raport guite act| nths. BPL:

WA2SPL, PSHH: Kzzﬁt NﬂfN KV&EE%A"E? we2 %K
94, N

=3

v
WB2ZMCO W2YJH KC2TF W2BIW K22V E KAZMBP
AZN 182, KZZIM 1%,

»>
&

NEW YORK CIiTY-LONG ISLAND: SM, John H. Smale, K212
— BEC: WAZKKJ, 5TM: KZGGE. ACC: WERIAP. OJIRF:
wMPth TG W24UP,

Frag. Time %ﬂr‘

LI CW* 38 1900/2200 LWB
NLIPN® 28 1815 Ke2G
NOVHF  6.145/745 1939 M-F K2IMT
SOVHE 4771537 2030 M-F WA2ARC
BAVHF 60787 2000 M-F N2BGID
ESS aso0 1800 W2WSsS
NYS 3617 190012200 N

707 1000 M-8

NYS 7 B2EAG
*Denotes sgction net; all times are local; please try and



Uncle Ben says...

“I give you much more than
just the lowest price...

When you get that exciting new piece of
equipment from me, you know you are
going to be completely happy...

| see to it, personally! | also give

you earliest delivery, greatest trade-in

i ; "l_}nc}e Ben"’ Sunyo'er. WZSOH
allowances, my friendly assistance the head man of
in every possible way. IlAn ISON
Just ask any of the many thousands of n
. hams all over the world who have been "HAM HEAD_QUARTEIRS' USA™=
enjoying my friendly good service ~-since 1925
. for over a half a century. 73, Uncle Bew, WQSOH // / /S
e N\ \ “, ﬁ / s
e CALL ME... N\ ° WRITE ME... \ ® SEE ME s
Toll Free (1-800) 545_913'7\ For my prompt, } At one of the world's Iarqest
New York (516) 293-7995 ™,  personalreply. } Ham Supply Centers! /
‘g P/ f”’
R e A

i

{
}
l

A AT A A

i
; % y
"u,,{ y, '\," S%' EY ;.:’

- KE NWOO o

AND e 3
A great team T —
for your pleasure! R T~
¥ /f‘ K - . e,

| 2l B i “HAM HEADQUARTERS, USA®"”
“M“ISON RADIO 2263 Route 110 (at Smith St)
‘ by . E. Farmingdale, NY 11735
CHARGE IT! .Since 1925/ 1-(800) 645-9187 N.Y. 1-(516) 293-7995
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AGL ELECTRONICS is an

" AGL E&lectronics 7

ANTENNA o"—\l\.lDw

AUTHORIZED Dealer for

aver 70 product lines, Call us for your
station needs. From Rubber Ducks to 80
mater beams, Handhelds to HF Trans-
ceivers, we have it and can help. Call
Gordon, NSAU, and Mike, KGSF for
advice on our products, while Gary,
KMS5X gets it out the door and on its
way to you, and Bob, WSAH, stands by
for the occasional warranty service.
Wa aiso do service on most amateur and
commiercial rigs as well.

AEA

ISOPOLE 144 Speciai!

Cl-2 Contest Keyer

MM2 Morsematic .

MBA-BQ Reader., Special .
MBA-RC ReaderSender

Moscow Mutfier for XCVR . ., .

Other AEA products in stock, CALL

ASTRON POWER SUPPLIES
RS7 A 5 amp cont-7 amp [CAS . .
HAS520 A 16 cont-20 amp ICAS
BS20 M above w/meter

RS35 A 25 amp cont-36 ICAS | .
AS35 M above w/meter

RSB0 A 37 amp cont-50 ICAS | |

BENCHER

BY.1 Key Pacddies
BY-2 Keyar Paddles, Chrome . . . .
Cther Bencher products, CGall,

HAL COMMUNICATIONS
CTZ100 BTTY Terminal. . .
KB82100 Keyboard for Above .
CWR 6B50 Telersader Term. . . .

CWR-6850 Teloreader — $ 849

Important—Please Read

Sorry, we can't accept personal r;hecks
for mail orders, and don’t ship CO

Hemember, our prices are subject to the
whims of the people who make the stuff,
and are subject to change at any time
without notice or chligation. Best to call
and canfirm before ordering.

We have & sidewalk gale on the ftirst
Saturday of wach month. Come early
o ger the bargains, There are several
;astaurants and other shops in the area,
oo,

We also have an excellent service shop.
Bob, WBAH, is ready, willing, and abie
to halp you in any way he can,

Lised gear available, and changes period:.
cally. %an or write for fist. This month's
special is the FT-207R. They all wark
but don’t necessarily have all accessories.
$125 each we have only twa,

TEXANS AND VISITORS
We're open until ane on Saturdays just
for you. We're in Keystone Park Shopping
Center, off Central Expressway, just
across from Texas | nstruments. 1 ook for
the twao mwer: on top of the building.

HY.GAIN TOWERS
Iig

All accessc ries available. Call, Towar
packages drop-shipped from factory
pra-pal d Sales tax rmay apply. Please call,

YAESU ELECTRONICS
FT-O
ly named because it is No. 1 . % Cail
EI;3 08 R 2 m handheld Call
FT?OB A 450 mhz handheld, . | .
FT230 R 2 m 2% wt mini xcvr, . .
FT480 8 2 m all mode
FET730 450 mhz mobile w/tt . . .
ET7B80 B 430 mhz all mode , , . .
F1290 A 2 m portable all made. .
We have access to the complete
¥ AESU line of Commaercial Gear,
Write for brochures and prices.

SPECIAL
The Serial Number
Memory Keyer

NEW It
KDK FM-2030

2m Fm — 25 Watt XCVR with TTPAD

FT-230 now with
TT MIC

NEWI1!
Matching FT-730 450mhz Transceiver
Available Soon!

YN~ He——

MONTHLY SPECIALS !
iICOM IC 740
+ $60 Factory Hebate)
Limited Quantity
DRAKE TH-5 . §
Limited Quantity—Cash Onlv
SANTECST440. .. ..
SANTEC 5T-220
SANTEC £T-144
Tokyo HY-POWER HL30V (2 in-30 out)
$50 w/purchase of 2m H.T.
KWM-380 .,
Cash only—{One Qnly}
ETO Alpha 374A
{One Only)

TOWER NEEDS?

We have plenty of each to serve yvou.
Call for pricing on Hy-Gain, Cushcraft,
KLM, and Telrax Antannas and for
Ruhn and Hy Gain towers.

ROHN TOWER
HOB8X 4

Rohn 25G % 41/section
Rohn 45G $ 93/saction
Naze: Qur BX series towers inciude the
rotor plate and base stubs. Some dealers
charge extra for them—bewarel!

ROHN TOWER FOLD-OVE RS

Faldovers will be drop'shippad from
Rohn in Peoria, freight pre-paid. Price
10% higher west of the Rockies, Salas
tax may apply. Pleasa calf,

HOTATO RS

HAL CT-2100
with Keyhoard

Many pecple thought we had died when we discennected cur WATS Line, Weare happy to report that we
are alive and welll We dropped the WATS Line because it cost about $1,000 per month. Some paople
liked ta call on it te pass DX info., ask about the weathar and genarally shoot the bull, We don’t mind
shaoting the bull, but we don't think our paying customers shauld pay higher prices so someane alse

can Bull Shootl 8o from now on, call on your nickel. It you wlace any order with us that totals more
than $100, we will credit vou with %1.50 on that order, which is the national average for a 3-min. call.

CALL ORWRITE FOR CURRENT PRICES




Bl A
DELIVERS
RELIABLE !
ALL BAND HF
PERFORMANCE

Hustler's new &-BTV six-
band frap vertical fixed
station antenna offers
all band operation

with unmatched con-
venience. The &-BTV
offers 10, 15, 20, 30,
40, and 75/80 meter
coverage with ex-

cellent bandwidth
and low VSWR ifs
durable heavy
gauge aluminum :
construction with Maximize Power Transter . .. 3KW Balun .
fiberglass trap Match your fransmitter output Trifilcr wound ’mple core torroid
forms and staln- impedarite to almost any antenna gives balanced output to twin
lass steel hard- system for maximum power transfar,  feeders from 200 fo 1600 ohms and
werre ensuras SKW Mafchbox . . . unbalanced cutput down to 20
long reliabilty. Low Pass Pi Nefwork tuning —  ©0mS
Thirty 1.5 to 30MHz. Heawy duty, sivar Modei No. MBIV . . .
meter Kits plated continuously variable: MBIV-01 availabie without
(30-MTK) inductor with 25:1 vermier huning. antenna switch and backlighting.
for 4-BTV 7000 volt variabie copacitor and Double torroid avdilgble as optional
and 5-BTV 10,000v switch sefected fixed equipment (MBIV-02).
are also capacitors on output side. Tunes 40 You Alsc Get
avaiable. 1o 2000 ahm antennas, W Hormonic Suppression B
Automatic SWR . .. Racelver Impedance Matching B
Hands free metering of SWR. Heavy Gougs Aluminum Cabinet
No reset or catibration needed, Shielding W Nye's TWO YEAR
Separcte powsr meter — 300 or Warranty,
3000 w%ffsk; Eﬁy rtﬁo recd 2147
racessed, backlighted meters show
SWR and power continuously Avdilable at Leading Dectlers.
anienna Switch . . . WM M. NYE
Pushbutton antenna switching
fo 4 antennas {2 oo, single wire WW %%%g#gv NE
and twin lead). Tuner bypass on N“ evikig?| Bellovus WA 9B00E
one coax oufput. We designed this

rugged switch to handle the power. u..,‘wm,,,.h (206) 454-4524

A —= Ui

OR ALL MAKES & MODELS OF AMATEUR §
TRANSCEWERS TRANSMITTERS - GUAR- |
4 ANTEED FOR 2000 WATTS S8B 1000

TME - WATTS CW. INPUT FOR NOVICE AND ALL |
LIGHT - STRONG - ALMOST INVISIBLET. % CLASS AMATEURS! IMPROVED DESIGN!

COMPLETE AS SHOWN with 20 ft. RGSEU-52 ohm feedine, and PL259 connector, insulatars, 30 ft.
300 Ib. test dacron end supports, <¢ehter connector with built in  lightning arrester and static discharge - |
molded, soaled, weatherproof, resonant traps 1"X6"- you just switch to band desired far excellent worldwida’
operation = tr ting and recelvingl LowSWR over all bands -~Tuners usualy NOT NE EDEDI Can be uied ag
inverted V's - slopers ~ in auicn. ot bulldin taps or narrow ‘lots . The ONLY ANTENNA YOU WILL EVER NEED |
FOR ALL DESIRED BANDS - WITH ANY TRANSCE!VER NEW -~ EXCLUSIVE! NO BALUNS NEEDED!

B0-40-20-15-10-6 metor= 2 trap -== 104 1t. with 90 1t. RG58U -~connector -Model SOBBUC .., $89.95 |
40-20-15-10 meter.— 2 trap —- 54 ft. with S0 ft, RGS8U - sonnector - Moadel I00IBUC , .., $88.95
f 20-15-10 meter «v= 2 trop === 26t with 90 ft, RGS8U =~ connector - Modet 1I0OTBUC. . . ... $B795
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - ¢lerlcal-
customs etcyor arder using VISA - MASTER CARD - AMER. EXPRESS,  Give number and ex. date.
Ph 1-308-238-5333 9AM - 6PM  week days. We ship In 2=3 days. ALL PRICES MAY INCREASE ..
SAVE - ORDER NOW! All antsninas guaranteed for 1 year. 10 day maney back trlal if returned n new canditionf
Made in USA, FREE INFO. AVAILABLE ONLY FROM .
WESTERN ELECTRONICS Dept. A-'8 Kearney, Nebraska, 6BB4T

Don't miss our 30 meter excilement,

HUSTLER -
STILL THE STANDARD OF PERFORMANCE.

32?5 Nor!h “B" Avenue
Kissimmee, Florida 32741

An All'llﬂl‘ll\ Company
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Get lightning and static protection
for receivers transceivers,

R-T, HV Mark Il Series
{also available with N-type connectors)

with Transi-Trap™ Surge Protectors

Protect sensitive solid state and tube-
type components from high-surge volt-
ages produced by nearby lightning
strikes, high wind and static build-up.
Even distant storm fronts can cause
darmaqging surges without warning or
time for grounding.

Standard air-gap devices are ineffective
due to their erratic performance. Transi-
Trap's replaceable Arc-Plug™ cartridge
utilizes & special ceramic gas-filled tube
with precisely tailored firing speed and
level, safely by-passing surges toground.
Fires thousands of times.

Transi-Trap Protectors are the first
devices in the industry designed with
“isolated ground” — keeps damaging
arc-energy off the chassis and routes it
directly to ground.

Don't hook up your coax without onel

‘The 200 W models are most sensitive, best
for RCVRS and XCVRS, 2 kKW models de-
signed for amplifiers. For maximum pro-
tection use both, with 200 W model
hetween XCVR and AMP. All modets include
Are-Plug tartridge.

UHF “T-type” Connectors:
MODEL LT, UHF-type, 200 W

output at 50 ohms .......... $19.95
MODEL HT, UHF-type, 2 kW
output at 50 OhMs .......... $24.95

Super Ruggedized Super Low Loss
Modeis (0.1 dB at 500 MHz},
for use through VHF/UHF, with UHF
connectors:
MODEL R-T, 200 W output at

50 chms ....vs v $29.95
MODEL HV, 2 kW output at
SOONMS voviiinivrneraainn $32.85

At your Alpha Delta dealer. Or order direct in 1.5.: add $2 for postage and
handling. MasterCard and VISA accepted. Chio residents add Sales Tax.

- WILLIAMS
RADIQ SALES

CRYSTALS

2.METERS-STOCK FOR FOLLOWING RADIOS

s WILSON - 1402,1405,MK [1,MK IV

«ICOM - IC2I, 21A,22,22A,215

# DRAKE - TR2,22C (No Sub Band), 13C,72
«XENWOOD - TR220, 7200

« MIDLAND - 13.500, 13.505, 13-520

SHEATH - HW.2021 ONLY

Unconditionally Guarantees
Its Two-Meter and 220 Mhz. Bomar

C.A.P, VHF
CRYSTALS
FOR MOST RADIOS EACH

sREGENCY - HRT-2, HR2, ZAZB 212,312 {No Sub Bund)

#TEMPOQ - FMH FMH-2 FMH-5 ONLY,
s CLEGG MK-llle HY-GAIN 1806 IN-STOCK CRYSTALS
o SEARS 3573 YAESU FT-202 SHIPPED WITHIN 24-HRS.

TWQ METER CRYSTALS=10 kHr standard band
plon & 15 kHz. splits. Lo-in/Hi aut on [4$6 mHz and Mi-
in/Le-ont on [47. Sxb band, 10 kHz plan from 144.51-
145,14 (Ea-in/Hi-gut}. Mast standard simplex 144-1 47
pairs. ALL others special order, same grice!

220 MHY, CRYSTALS—Stecking all pairs every 20
kHz. beginning with 212.02-223.62 thre 123,38.224.98,
:Lo-inmi-ouu Simplex pairs of Z23.46,50,66 k 8. ALL
others special order, same prical

FREE
SHIPPING

Special Orders
Allow 3-4 Weeks

95

NO CARDS

Twe Meter or 220 Mhx, Crystals Only. ¥
For Most Standard Amoateur-Built Radios.
We cannot supply any other type erystals.

220-MHZ.-STOCKING MIDLAND CLEGG
FOR FOLLOWING RADIOS 13-508 EFM-76

We Can Special Order Non Siocking Crystals
For Amateur-Built Radios Not Listed Abave

Same Price!
Atlow 34 Wks.

WILLIAMS

RADIO SALES
£00 Lckedule Road, Dept S
Colfax, N.C. 27235
(91%) 993-5881 Noon to 10 pm EST

COBRA
200

halp out bty checking in whenever poaslbla WRLWB
reports that the CW nat has a few opan CSsEut con-
tact iim 1f Interested, Make plans now! ThaAFlH Natlonal
GConvention will be held next July 20-22 {ves !hate a
weeken ) at the New York Statler. Contact Mike
J1J, RR 4, Box 19 C, Pound Ridge, NY 10578, Five hams

helped the Hempstead GCluster of Unlled Mathodist
Churc 1es conduct a “Gropwalk” to eam funds for tha

'KA B svent ooordlnator was KZTHNN, and assistin
were 2EJD N2COF WB2JKZ & KB2WT, The Wantay

C has expanded ihelr Sunday moming training to [n-
rludetmlnlng for higher clasaas, besides noyice. Contact
KB2HK for further irito. On Sunday, 18, fivo mambars
at LIMARC N2ROQ WB2DIN WB2Q FG and WAZNIC

rovided communlcations for tha "lri-Stnte Whealchaér
Athletlc Association track meet at Ejmont Memorial H
This was the first tima that Amateur Radlo had been vsed
and tha ntficlals wara vary Impressed, NZRQ) has alread
been approached about possible assistance for the 1981
international Games for the Disablad. Metroplex

jiad

celebrated i!s 5th annivarsary In May. Juna s the 4th An-
niv, of tha IgsAPple vht Nat, NLIP) welcomas W237D
to lts ranks. ARG had CE for a guast

spoaker, if any clubs ha\ra a negd ot [ speaker for thi
meatings or wan! Info on the SSC program, please co n
tact WB2IAP for fur:herdetalls Blaase nota that a1l 00
reports will now be sent 1o WAZPMW, the gOIHFl coof
dinator. Hall of Scisnce ARG has WASDHE 28 & quast
aker af their April meet ng. The club also sat up a
B

RSt e T T
7. WAZARE &1 KAZFFC 34, KS3G 28, K31Z 24, WB2BNA
NOHTHERN NEW JERSEY: 5M, Curtis R. Williams,
WEDTR — SEC: WB2VUF, STM: WaXD, BM: NZBOP, ROC!
wecc, SGL: W KB, PIO; WB2NQV, TC: AD7I, AGCE: KK?.H
CC AGZR NZBNB KA2GSX KAZMN
WBZIQJ KY2D N2XJ W2P5L,
Freg Time  Sass. QNI (QSP
NJM 708, 1600 Dv 31 183 78
MJPN 950 1800 Dv 38 521 188
1900 §n
NJSN 3735 1830 Dy N1 241 82
NJN/E 3695 1 oy A 422 181
TCGETN  147.255 1830 Dy 28 183 62
BTT 147.12 2000 Dy 31 3890 a2
NJNIL 3695 2200 Dy 31 08 10
JEN ﬁ?ﬁ 2230 Dy — -

NJRTTY 5 Autost rt
Upiink News Number; 201 ?35
The 24th annual NJ

U QS0 onsored by th
;En _l{%\gnod ARA, wlll ba hald fromydoﬁg y 15

C Sun. Aug. 14, and from 1300 UTC Sun. R
14 10 0200 UTG Man Aug 15. Datalln from En awood
AFIA PO Buox 528, En 7831 NJPN state Tor April:

delalls and the latast news. mbo rata to; WE2SH

up ading tO HE ) F
C.%Y & 2EDF!0 Gean.: KAZPTZ to Yech. Tha
new offlcers !or tha Old Bridge ﬂA are 3

K traas; KB2ZHM, sac! M

trustens. The Chermyville RA rebenad a Cartiligate Of Ap-
g reclalion for QUP?OTHH the Police Benevolent Assn,
{ue Grass Faativ ayor of the City of Eng!ewood
daeslignated Juns 19-25 Amateur Radio Weak recognizing
Field Day activities. WBZQMP has eamed a Net Gertificata
for TCETN actlvities. ORS KX2L, has moved to Fl-. He will
be missad nn the nets. K2BSA operated at a Scuuling
Cavalcade at Ber%uo Communltv College. Plaase son
our nominati ar less) for NNJ “Elmar-ot.
a-Year' Award to the NNJ cha%ezr of QCWA, cfo N2IN
8 Wlndln%Wag Denville 0T NPT won this award
in 1982 e RA members under lsadership of
KAZ2AHS supp orte the Middlesex hand In-hand operation
for handlcapped children, A dp od by KA2EHG and
ﬁ° rted the Wasttiald Soccer Taurnament.

N2DPN KavX KB2W] WB2GHN
WBZCIMP AG2R W2X|J Traftlc: ME%GNO

mpw
Nzx.l zza K2VX 1 KBZWH asb

KYZF 78, WEIGHN mzasx 5 N2DPN 5
wszM 49, 'W2ZEP 36, wsbms W2UH 28 WB2K

2? RC2YG 25 WAZEZ} ‘24, W2CC 14, N2BC 1
5, N2EBA 2. (Apr;Kczve 13,

MIDWEST DIVISION
10WA: §M, Bob McCafirey, KEGY - SEC: WAAVWY, STM:
KABX P10: KBOZP. AGC: KBEZP, AGT: WBEGAM. SGL
KOG TC: KODAS, BM: KPIIR. Congrats to KABONA tor
?mcm&ana naﬁonallg in Novice Roundup, Welcome back
an stoKﬂGPi’orﬁ Ing In. Falr-
fleld rptr now at ium ft on BPS tower. You will be haaring
& KM on OBCAR soon, New nams in SogGy
"Slnuxland Arnateur Radio Repeater Assn,” Ne Eilz

WDBFOY 3 KADNBI, Give them vour su

Thrashers” stn planned in Mt. Pleasant Sept, and Clclar
Day Clty Sapt, 24-25. Good acth.'a FD afforts,
KA PZM to I'ech Hew officers in DSM are BCPD
WORDOK WE M WHPUGO, “War

~nd 10)(chag1terrecha ere

00l
yarter] Stil} Iooklng for s?gte falr o
AAHD ARK RGC has new rptron 147.33/53-Cant.
lowa Tech. all hams: contact wanm
LItes out rnaetlng aaturing the FLSC In USM. Fall classes
lannead in SeoCy-Those gitups Interested In lnklng with
eleconference nietwaork via rpir feed, contact K or

, NZBNB

ma. ? ® raport grams coming, have a good

Napmer aN QT Se
a8,

75M Phunaasrﬂ Mys um 1895 104
TLON (CW) 3560 Dy 2330-031 333 118 q\e
1TEN 370 Sn 3230 5 3§

ICH: 3713 TThs 0000 3318 13
Traffic: wmuxz KeGP 145, WeSS 131, WDDFWE 95,
WEYLS BNFF54 KABJQG 48, KDPER 36,
W)L 35, km. WERAYW 24, WEEW

mu 18, KBROZ 18 WA4\!WV3318 KABGHG 13, KEBY &,

KANSAS. S, Robert M. Summers, KBBXF - To t hnse
of you who handed me repotts at the Salina hamtest, |
must contess, | lett them on a table In a motal when 1 Ieft,
and he maid threw them away before | tound them miss:
3] It you can remember the totals, lel's try again vla
er radiogram or the mail, sorry, The Johnson Go. Rad
Amateur Club olectad: KABGP . pres.; WDODZE, v
WDADG, sec1\g KE¥G, treas. Manytnxa n!otha halson
stations on DTAN representlng Kansas, WEFRC WRQMT



AL-80 Compact QSK CW and SSB Kilowatt Ampilifier

AMPLIFIER

At the suggested retail price of $699.50, the Ameritron AL-80 Frequency Coverage: 1.8-21.5 MHz amateur bands. Export
is one of the lowest priced kilowatt amplifiers available. model includes 10 meter amateur band,
* For CW and computer enthusiasts, the AL-80 is the only Power Input: 1500W PEP 55B, 1000W CW and RTTY.
amplifier in its price range to offer QSK {full break-in), Drive Required: typically 65W PEP on SSB and 55Won CW.
Intermodulation distortion Products: In excess of ~ 33dB

* individually tuned broad band pi netwaork input presents a below PEP

50 ohm resistive load to the transceiver.
_ Power required: 120 volis 50/60 Hz 15 amperes or 240 volts
» The Al-BO incorporates the rugged 3-500Z tube. 50/60 Mz 7.5 amperes.

* Compactsize: 12"Wx6.6"H x 11.8"D. Weight: 43 (bs. Suggested retail price: $699.50

AMERITRON, Division of Prime Instruments, Inc.
9805 Walford Avenue * Cieveland, Ohio 44102 » (216)651-1740

ASSOCIATED RADIO 91 3-381-5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY—SELL—-TRADE

All Brands New & Reconditioned

YOU WANT A DEAL — WE WANT TO DEAL
CALL NOWI!

SAVE —SAVE —-SAVE

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW & RECONDITIONED EQUIPMENT
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.




y“atseif and then presented 50% of the t|me along wﬁh alt prev:ously Ieamed characters Ther :
- &re no tapes ko memorize, waar out, or break, No programming skills are necessary: the BT-1 15 B
very easy to use. The tone oscillator can also be keyed for sending prac’uce An earph one 1ack IS S
provided for prwate listening. The BT-1 will go as high as 99 WPM
- Im1 WPM ingrements. A battery operated version, the BT-1P, i8 N E W K T-
: avaulabte wnh wa[i charger and mternal NICAD battertes

3 KeyerJrafner umt uses the teaching program used in the BT-1 tramer 1n' ;
1he KT-3 leatures a tull function Morse automatic keyer for keying any modern
,or for qendsng practlce Speed r‘ange is 18 99y wpm fortransmnttmg and! QQf

h a!l the features shown above p!u“‘:

Pt ' mp e re
ng the practice time. selected Can eve
hy o slow code. methcds T rs ar

HARVEY ELECTRONICS CO.
25 West 45th St
New York, NY 10036

Ask for Joe Chin r
KB2MU 212-921-5920 All Credit Cards Accepted




o urs Serren 1:800-821-7323

ICOM 1C-25H
2 Mtr. FM

* 45 Watts « Green Display = Memories « HM14 Scan/Touch Tone Mic. Incl.

CALL FOR OTHER CASH SPECIALS
2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118

B POLAR RESEARCH, INC.
- Rotating Antenna Mount M-1-A

for those who would like to have—

— A gystem which eliminates top mast mounted cluttering,
inaccessible arrays, & top-heavy arrays.

-- Independent antenna rotation control of HF, VHF, & UHF
arrays at any elevation on the same tower.

-—  Maximum utilization of entire tower structure, not just the
top, along with equalization of loading forces.

— 360 degree rotation with reduced interference to antenna
pattern from the mounting structure. Unaebstructed “view”
for arrays at all angles of bearing.

N AV I - —  Elevation rotators for VHF/UHF antennas optional,
The M-1-A System |s For You! — -
—  Segmented rings break apart to facilitate bracketing to all

standard & telescoping towers up to 22" face width, Custom
bracketing available for other supporting structures: tele-
phone poles, masts, etc.

~—  Flexible & configurable! Examine the picture which ilius-
trates one method of mounting & rotating a six element HF
bearn and a 44 element two-meter array on a singie mount,

- Operates from 110VAC/12VDC. Perfect for mobile ar emer-
gency operation. System driven by two 12 VDC, gear-
motors for safety & simplicity.

U.8. AND FOREIGN PAT. PENDING

- Polar Research, Inc. '

ST p.0.Box 781 CALL NOWI
-~ 7. Thief River Falls, MN 56701 (218) 681-7413 - {800) 328-2041
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~ HL-20U UHF AMPLIFIER — This is -
. another super compact from THL, and
i+ it's beautiful, with the controls on the
i brushed metal face panel to make op-
© erations as easy as touch and go.

. The ultra-compact HL-20U is a basic

amplifier for all UHF handheld radios, -

s

i and it can accept input levels from

I output signal. Fixed antenuator design
; alfows for full output from as low as
+ 200m\ drive,

, 200mW¥ to 3W to provide & big 200/ .

Your UHF handheld operations have .

- never experienced anything like this
. surprising little amplifier $119.95 Sug-
gested Retau

' &) TOKYO HY-POWER LABS, INC. |

For rataloy, send Q8L card 1o
D ment
200 A Site 800, Plana, Texas 75074

All stated prices and specifications supject
ta change watheut natice or obiigation.

weenue G, 5

, HL- 9OU LJHF AMPLIFIER - Qur
; new 80W output big-power UHF
- amp, with GAS-FET preamp and drive

requirements as low as [0/ Is de-
. signed for the 70cm amateur band.

It features stable and powerful ampli-
_ fication along with excellent linearity,

i which is especially effective on S5B. -

. With its built-in recefver preamp, the .

' HL-90U enables you to enjoy more
- comfortable DX QSO's. Accurate out-

| put power can be read with the built-

f in precision directional coupler, and

power can be reduced by one half by

. the power level switch.

: The HL- 90U works FM, S5B, and CW, it

prowdes a remote cortrol terminal, -

. and it comes to you for $389.95°

Suggested Retail,

(-") TOKYO HY-POWER LABS, INC.

, _ Distributed by
i Encomm, Inc.
: 2000 Avenue G, Suite BOU, Plano, Texas 75074
Phone 214} 4230029 T4 794783 ENCOMM DAL
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"'CHOICE OF THE DX KINGS”

the CUBE X
\ V%

w mmsuss

QUAD" KI\T
ONLY

$189%

FOB Calif.

2 ELEMENT--
3 BAND
KIT SPECIAL

CONTENTS

8 Fiberglass Arms, 1 pc. White 13 ft.

2 End Spiders (1 pc. castings)

1 Boom/Mast Coupler, 2" to 2%

16 Wraplock Spreader Arm Clamps

1 CUBEX QUAD Instruction Manual
{Boom and wire not included)

MK 11l 2 EL COMPLETE “PRE-TUNED”
QUAD ONLY $239.95

2-3-4 ormore element Quads available. Send 30¢ (cash or
stamps) for complete set of catalog sheets, specs & prices

CUBEX COMPANY

P.0. Box 732, Altadena, California 91001
Phone: (213} 798-8106 or 449-5925

YOU CAN'T SAY "QUAD"BETTER THAN “CUBEX"

PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
mission,

SMALL: 13/4” X 21/4" X 5/16”
Perfect means of RTTY code ID

PRICE $49.95 Ppd.
+$3.00 for Calif, address

Full feature repeater IDer with timer
$79.50 Ppd. +$4.77 for Calif. address.

WARRANTY ———meae
Returnable for full refund within
ten day trial period. One year for
repair or replacement.

Your call sigh programmed at factory,
please be sure to state call sign when
ordering.

inquire about commercial modals.

AUTOCODE
8116 Glider Avenus, Dept. Q
Los Angeles, CA 80045

(213) 645-1892

WAPRTJU. New manager of

Wichlta. WDOFIT WBDRHR and Wi M have baen dolng
tha NCS duty. Joln them 3735 kHz M WKL reports
that prognsss is being made on the d.'sasrar feam organ|za-
tion, each member should soon ba recalving hislher
13 g, Net activly, KN QNI mda'{wwﬁ a?u e
BT6 815, CETN ONE , GTS 120; GKS QNI 250, O1C
56; QK589 QNI 34, QTC 11. WENYG 1s 1o resign as £C
for Zone 5B, Leav. and Atch. Co, A new EC wil snun be
appointed, Resignations seemed to ha the thing on &
number of %eog as mings this past month,
had to let ¥ ublic Information Dificer spot slide b
An ne olse interested??7 Traffic: WBERC 516, WeH] 145,

WASLER 128, WHAZEN 117, WEQYH 102, Wer R 85

8, WEEDJ 70, KgBXF 38 WIOMT 19, WBKL 18, KBGSC
12 WERBD 10, KABE 8, WeN

MISSOURL: 5M, Ben Smith, KBPCK — BEC: WBaKUW,
STHi: KBS, AGG-PIO: KT5Y. SGL: KAGCS.. BM: NPBKH.
TC: KACHS. OC/RF] Coord: WEERHK, | have listed the
ARRL section lgadership positions so evaryone will know
their section officials. We are anxlous to hel gall ama!eurs
in the Mlssour] saction. If your ¢lub needs heip on a pro-
gram, information on frow vour club can :vecoma aftitlated,
&r how Individual stations receive AR
manis; contact your section Leadersh
Bangd WAS certificate #1172 goes o N QC Conygrats.
bpﬁng storms have baen keaeping weather spotle RES
ywam groups husy in Missour.
Skywam Bc‘ysterﬂ was activated April 27 intha Kansas Clly
fCaormmunications Officar of MO-KAN
Systam], NDAJI {Dec), NOAAP and KBHYM (ECs] mlsted
in the call NG was clted by the Windsor, MO
Emergenc reparedness Unit for cantributin:
toward both tornado spotting and uslng his ex
the radio fleld to keep aroa authorities advlsad t ap-
proaching viclent waeather. We are g hear of
armateurs recelving recognition for serving thelr communl-
ty. Anytime an amateur or club receives an awand ar
racognition, sand us a raport. New fisld ;ﬂugt BEMTX,
GBS, The MTT i on 3730,

.55 18 WEMYM of

his tima
rtlse in

N now meets Mon-Sat, 7
It you know any Novicas that have not  haard of MTTN, sug-
lsl they chegk In.
Sess. ONE QTG Mgr.
MON.'MON2 €2 411 142 |
MoKAN ] € 40 KUBG
CMEN 6 149 1 KRPCK
RRASH 32 454 10 NBCXM
BN 21 308 33 KRDSQ
MEOW 25 365 32 Kebhso
TTN 24 175 14 NepDZ
NEMOGE 12 78 12 WROTE
CE 12 o2 WROTE
N 7 32 0 KCPEF
ARN [} 2% 0 NBAN
IFARN 4 48 1) WIKNE
ARN 5 g8 0 WREN
SS 31 847 :1;17 KTS5Y

STAR 267 NPBKH

WASMAZ i8 iea\rin MO tor NY after sevaral years here.

He appraciates the friendly recaption he received from MO

hama. Wa will miss him esgsclﬁlnlg in the trafflc nats,
WREMA 134,

‘rafflc: a20. KU 11
WARYJX 99, AlaD BB, KpEM 71, NEDD2Z &
wnoun 52, K20NP 49 wsnsshm KePe

G 31, NBSS 12 w
wénmxs m.fno'rFs tiec

NEBRASHKA: SM, Reynolds Da\'ls KEGND — 1 hopa you
have had a chance ta catch the RITY Section Bulletln at
1715Z on 7085 kHz. Currentl am recalving walatters
from the fallowin: cluba H& Lincoln
BG, Aksarben ABC, Pine Ri d%a ARC, Central Nebraska
ARC, Grand Island n’m Blua Vallay ARG, MI dway AHO

'y

k4, VORGP
B 10, NeBLE &, K¥el 8,

o bootianiu ARES. Hlenss add me to yours If
not ligted above, New rmptr at Aurorais on 147,781M8, rand
faland’s hew 34/84 machine should ba Up by now with ex

tandad coverage. Scottsbluﬂ AFIES ls p anmngx; big %c

ni¢ at Gardner Park on Sat, Aug. 2 ve &

2 P.M., dinner will Be served startin at 5:30; 3 Sunds like
G for aun ars ka

iunl T\go naw ap ulntmsn!s this onth n‘m
CW f C«‘Ws aad nI htl at
?OGB kHz at DOODZ a.nd 3737 nyoat 03152Ei’rafﬂc ?(ED“(((M
WOKK @1, WeSI, WASSCP 2 Wﬂ OP 31,
KABROE o KObxy 26 Wozd 19, Knsbmu. WM 1
WABDXY 1{ WA.HEOk I&F 8 WB!)GWR 5, K2oD|
4, KADFXS 3, WBBGMQ k, 3, 2,

NEW ENGLAND DIVISION

GONNEGTIOUT SM. P?&E Kamp, KMKD — BEC: KIWGO,
STM: K HAD. BM: WATDWE.
PIO: WB1AIU SGL K1AH, OOfFlFI KAIML. C‘Fa Purple
Heart actlvities commemorating tha 200th annive f of
this rnost honorad award, hava en qrea:ly anhance by
the work of many %, A biq av ut 10
all who a.saisted s?rades. Adv N1CE KATIUM B1EU>€
KATFWI 1IKE K G5 N1CUS; Goneral-KA1EFX N

KA1|xO WHi1D HWiG Tesh-KATJZR. Cal
KA KIKN'IJ ]

ze Gang put on ademonsiration at the Cavalcade of
Eo Scouts wl!h aver 5}000 scouta present, K1PLRE has
QSYed to PA; his OO eforts wIlI be missad, The Greatar
Nom'alk AR will have & specla.l events statlon In cpera-

tion for the star Faat val apt. 9/11. The naw offlcers
of SARC: WEI| HIKATHYS, wp. KIUVRA,
KATBHT, treas., BDBE, ¢l a KMG 1. MA.T tegret 13
tntorm the sectibn that NAGOR and .] B have becoma
Silant Keys. K1CE, from Hg, Poka tolhe ICRC on tha aub-
Lactof currant FCC an ateur happanings. WA1TWI M
a3 finally attalned D)(OC utal& The new ¢fticers of
Citg RG are: W BB, v.p.; I(AFSPtrea.s.
R. Sec: KA1DF rsacy N1 secy. Tri-City has also

baen bus! provfdlng communlcailons tor the Connectlcut
Bicycle Championships. TNX go out fo all w lﬂ
ﬂclpatedm the racant NHC sme&g?ncytastdm! New id-
dlesex ARS officers: W é: v.p;
WEBTADO, treas.; WB1GUX, secy, KB1BJ recantly put'on
a flne prasentation of computer graphica for the CARA
ciub, K1BR rocently returned from atrip to PA/HB land,
Exotic mode operators should take note of the new FCC
1B} regulations. Stamford ARA to be commended for their
fine spacial evants station and exhibition at the Bruce
Museum. They made contacts on many modes and have
adnsela&of antique amataureom_!:men! courteF‘\;vot the
uaaum Traftlc:
284U 156, KIEIR 100 W1xx95% 1‘(8
K1A

KIEIQ
%WMESJB Dnéo J 10, N2ZBQA
UH 5, WGV 3.



AUSTIN.
Not just

another
antenna

It's the LINLY true, VHF/UHF multiband
operatian from a single feed line. It efii-
ctently works 144MH2/220MHz/450MHz.
NG TUNERS - NO TRAFS + NO COILS.

It’s designed in mobile and base station
canfigurations and power rated at 250
witts JCAS,

13 wave robile version (the Metropolitan)
comes in a 19" fiberglass radome and
mounts on 5/16-24 threaded stud. $39.95

v wave dipole base station version the
Suburban) comes in a4’ fiberglass
radome and inciudes & 2” mounting pole
and 50-239 connectar, $69.95

Add $4.50 for shipping/Ri residents

add b% saies tax.
Call or write for product information,

[Iealer ingueries invited,

AUSTIN
CUSTOM
| ANTENNA

38 Terminal Road
Providence, Rl 02905
(401} 461-1408

Fatent Applied For

NEMAL ELECTRONICS
COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC
AG213 nonconlam:nating %6 % shield mil spec Jet/n
KG214/1) double silver shield 50 ohm.......... §155/0,
AG11U 96% stueld 75 ohm mil $pec 251
"AG-8/U 96% shield Mil Spec {$27.95/100) or 31*H1.
AGHA/ | doutile shueld 75 ohm. . 294 h
AG-556/1) doutle shield (RG-58 size) 50 ohm st
AGHBU mil $pec 95% shieid 11

LOW LOSS FOAM DIELECTRIC

*AG-8% {Mm 8) 95% shieid (S14.95/ 100 ar k74 /4
RGBU 80% shield 18*/4
RG-BrU) 97 % shuelg 11 gauge
(Equiv. Belden #8214} e
HIG5HL B0%. shield IRl
RG.58A /U 95% Sheild Stranded . 124/h

AG59/4 100% foll stueld TV Iype 37 00100 or 10/

Rotor cable 2-18ga 6-72 ga 191
Heavy Duty Rotor Gable2-18 ga k-2 ga. ... .., .. a6kt
CONNECTORS MADE IN USA
PL+29¢ push-on adapter shell 10/83 89
PL-299 & 50-239 0785 89
Double Male Connector $179
PL-258 Double Female Connector gas
| 11 patch cord w/RCA type plugs eachend 351 1w
Reducer UG 17505 176 10/%1 99
4G+ 255 {PL-254 to BNC) $3 50
£1now |M359) 5179
F59A (TV type) . 10/$1 99
UG 21 /1) Tyse N Male tor RGS. Amphenol $3 06
UG-88C/1 BN Male for RG-58 Amphenn! $1 3%
Amphenol PL 759 g
2415 nch Mixe Plug tor Collins el 125
PL-Z58 Taflan, Silver .......ovvveoie i i §1.59
Call or write for Free Catalag

shipping

Cable — $3.00 1t 100 ft., $2.00 sach add’l 100 1.
Connectors — add 10%, $2.50 mfnlmum

COD add $1.50. Fiorida Residents add §'

NEMAL ELECTRONICS

1325 N.E. 118th §t., Dept. Q, Miam, FL 33161
Telephone: (305) 893-3924

Gl VE YOUR HAND-HELD ey
- THE BOOST IT NEEDS!

~-The New Daiwa LA-2035 two meter linear amplifier.

A compact amp at a compact price
.- Only $79.95 Suggested Retail.

TR amplifier s designed for se with hand-leld Bausceivers iu either
s fived siation configirations,

o Beownse of s light welghl and cospact size, the LAZOS caw he mg
Seunder e dash, wder e seut, wr Tnoany othey convenient focation.,
The L2085 & equipped with BREF activeted siand by civewitiv b
Fxasy operuiion. Shaplv oot vour eutenna and your hand-hield fo ih#
L2005, Conneet the LA-Z039 10 o suilable poer supply and go.

i --Specifications
Band: 144.148 MHz
Muode: FM/CW/558 . L s .

7 Input power. [-3 watts PR 5

© "Maximurr output power: 30 watts plus.
Power consumption: 13,8VDC at 5A. Max.
Dimensions: 100W x 35H X 1250m/mt

- Weight: 500 grams

_0 Cosdial input cable supplied with a BNC rnnnecrnr

L Qutput connector: S0 23%

' DK-200/DK-210
Electronic Keyers

CW is hoth communication and art, Dziwa cross-needle convenience i a corpact cade - :
- Bharpen yaur “hst'” with Daiwa precision! Get SWR and Power readings in a single glance,

AF -SOBK/ AF—406K
All Mode Active Filters

Luxurious welactivity at an_affordable pricet

PS-300 e
30A DC Power Supply T

~._.8-15V yariable 30A Max. 224 continual
Querloan protected multiple terminaly

IIIEIII
COMMUNICATIONS

IG:OM $C-720

KENWOOD TSR
ROBOT BOO

DAAKE TRT-DR? YAESU FTINT

Alpha, Robot,

Featuring Kenwood, Yaesu, lcom, Drake, Ten-Tec, Swan,
MFJ, Tempg, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini

Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers,
Gallbook ARRL, Astatic, Shure, Collins, AEA. We service everything we sell!
erte or call for guote. You Won't Be Disappointed.
We are just a few minutes off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUIL DING
ORISKANY. NEW YORK 13424

N Y Res Call 1315)736-0184

Warren - K2IXN
Bob . WA2MSH
Al- WAZMSI

GUT OF STATE
ORDEA TOLL FREE
800-448-9318
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HF Transceivers: Regular SALE
IC-740* S-band 200w PEP Xevr....... $1099.00 949

*nlus FREE PS-740 Internal power supply &
$50 Factory Rebate until 7-31-83

$159 10 149%
e 20.00

PS-740 [nternal power supply
EX-241 Marker unit... .

EX-242 TM unit... 39.00
EX-243 Electronic keyer unit oo 50,00
Fl-44 SSB filter (2nd IF)... e 1D9.00 129
FL-45 500 Hz CW filter (lst IF) ceeenee 0950

47.50
9650 89
96,50 89

FL-B4 270 Hz CW filter {1st IF).
FL-52 500 Hz CW filter (2nd IF)
FL-53 250 Hz CW filter {2nd IF)...

MB-12 Mobile mount.................. 19.50
HM-10 Mobile scan microphone...... 3950
1C-730 8-band 200w PEP Xcvr w/mic ... $829.00 649%
FL-30 SSE filter {passband tuning)... 59.50
FL-44 SSB filter [(Znd IF) ... .0 coem v 159,00 1299
FL-45 500 Hz CW filter......... 59.50
£X-195 Marker unit.. e 3900
£X-202 LDA interface; 730/2KL/AH-1 2750
EX-203 150 Hz CW audio filter ....... 39.00
EX-205 Transverter switching unit... 2900
HM-10 Mobile scan microphone...... 39 50

MB-5 Mobile mount.......cooinmivienn 950
1C-720A S-band ¥cvr/.1-30 MHz Rewr 31349 a0 899
FE-32 500 Hz CW fitter.. BOsET

FL-34 5.2 KHz AM fdter 4950
#B-5 Mobile mount......... B - 311
1C-7072 transceive mterface R70.. 11250

New Model! Regular SALE
1C-751 9:-band xcvr/.1-30 MHz Rovr$1399.00 1259
PS-35 Internal power sUpply .....vee.  160.00 1449
FL-52A 500 Hz CW filter .......ovon TBA

FL-53A 250 Bz CW filter ....ooeovvvverens TBA
FL-33 AMfilteT ouniisrsvseniviennnnnennes TBA
HM-12 Hand microphone........cieeses TBA
SM-6 Desk microphone ........ovevniin. TBA
External frequency controller,............ TBA
High stability reference crystal........... TBA
Accessories: 120/730/740 Ragular SALE

PS-15 External 20A power supply....... $149.00 134%

EX-14%4 Adaptor; CF-1/PS-15......... . 650
CF-1 Cocling fan for PS-15............  45.00
P§-20 20A switching ps w/speaker ..... 229.00 198%
CC-1 Adaptor; HF radio to PS-20 10.00
GF-1 Cooling fan for $8-20............ 4500
SM-5 B-pin electret desk mic.. 39.00
$P-3 External speaker.......... . 1950
Speaker/phone patch (specify radio)...... 139.00 129%

AT-100 100w B-band automatic ant tuner 349.00 31435
AT-500 500w 9-band automatic ant tuner 449,00 399**
AH-1 5-band mobile ant w/tuner ....,.. 289.00 259

HF Linear Amplifier Regular SALE
IC-2KI. 160-15m/WARC solid state linear 1795.00 1299

Order Toll Free: 1-800-558-0411

- Check the Samugo at AES®!

VHE/UHF Multi-modes: . Regular SALE
IC-251A 2m FM/SSB/CW Xevr/AC ps... §749,00 5484

$50 Factory Rehate until gone!
1C-5510 B0w 6m XCVr..o.vvinicrenienns $699.00 599"

PS-20 204 switching ps/spkr......... 229.00 199
CF-1 Cooling fan tor PS-20......... 45.00
EX-106 FM adaptor........ccccuveene. 125,00 11298

IC-451A 430-440 SSB/FM/CW Xowr/ps 899.00 699%
{C-451A/High 440-450 MHz Xovr/ps  899.00 599%
AG-1 15 db preamp, IC-451A8745. .., 89.00 79%
VHF/UHF FM: Regular SALE
IC-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319%
IC-25H as ahove, but 45 watts........... 389.00 349
1C-25A ‘82 model; 25w, ttp mic, red leds 349,00 289
1C-454 440 FM xcvr, 10w, TTP mic..... 399.00 355
1C-22U 10w 2m FM non-digital Xevr,.., $299,00 249"
EX-199 Remote frequency selector ... 3500
VHE/UHF Multi-modes: Regular SALE
1C-290A 2m FM/S58, {TP mic .......... $549.00 389%
1G-290H 25w 2m SSB/FM Xevr, TTP mic  549.00 489%
|C-560 10w G SSB/FM/CW Xevr...... 489.00 439%
[C-490A 10w 430-440 SSB/FM/CW Xewe 649.00 579%
VHE/LIHF Portables: Regular SALE
1G-2028 2m port. S8B Xevr, 3w PEP $279.00 2495
16-505 3/10w &m port. SSB/CW Y¥evr 449.00 399%

BP-10 Internai nicad battery pack... 79.50
BC-15 AC charger..........cucveueenis 12.50
EX-248 FM untt.... - 4950
1C-10 Leather cas 34.95
1C-3PS Power supply............ B5.00 89
I1C-20L 2m amp, 10w PEPor FM........ 93.00 85"
{C-30L 432 amp, tOw PEP/FM.......... 10500 94%
New models! Regular SALE
1C-120 1.2 GHz FM moebile............... - 439.00 449%

RP-1210 1.2 GHz, 10w repeater........, 999.00 399
699.00 629
9900 719%
e - 999.00 899%

1C-271A Zm, 25w multimade ,...........
IC-471A 430-450 MHz, 10w xcvr ...
RP-3010 440 MHz repeater

Regular SALE
. $749.00 649%

Shortwave recejver
R-70 100KHz-30MHz digital recewer ..
EX-257 EM unit... 38.00

iC-7072 Ttarlstelve lnterface 720A 11250
FL-44 S3B filter (2nd 1F).oovvrenveee.. 159,00 12995
FL-63 250 Hz CW frlter (lst IF} o 4850
SP-3 External speaker.......ccwuuv... . 49,50
EX-299 (CK-70) 12V option........... 945
MB-12 Mobile mount........osvse. 1950

. IGOM Handhelds

I The Transceivers. The |C-2A features

i Ll coverage of the 2 meter ham band,
B The IC-34 covers 220 to 224.99 Mhz,
B ond the 1C-2A, 440 to 449.995 Mhz,
i Fach comes with BP-3 rechargable
E  battery, AC wall charger, flex antenna,
k. carphone, wrist strap, and belt clip.
Accessones are interchangable, Shide
on, removable battery pack allows
guick change and may be charged
while removed from transceiver.

Reguiar SALE

2 meers.' :
1C-24 .15/1,5w 2m HT/batt/wall cgr § 235,50 214
1C-2AT .15/ L5 2m HT/batt/cge/TTP... 269.50 219

220 MHz:

1G-3R 220 HY/batt/wall gr ..evvvvanerven 769.95 229%
IC-3AT .15/1.5w 220 HT/batt/cgr/TTP 299,95 238%
440 MHz: )

IC-4A .15/1 5w 440 HT/batt/wall cgr... 269.95 229%
1C-4AT .15/1.5w 440 MT/batt/cgr/TIP  299.95 239M
Hand-held Accessories: Regular

BC-250 Extra 15-hour wall charger ... .. 510,00
BC-30 1/15-haur drop-in charger for BP 2/3/5 69.00
BP-2* 450 ma, 7.2v 1w ext. time battery ....... 39.50
BP-3 Extra std. 250ma 8.4v 1.5w battery....... 29.50
BP-4 Alkaline battery case............usvanmeres 12,50
BP-5* 450 ma, 10.8v 2.3w hi-power battery....49.50
*BC-30 required to charge BP-2 & BP-5

FA-2 Extra 2m flexible antenna.............cos

CA-2 Telescoping '4-wave Zm antenna........
CA-5 %-wave telescoping 2m antenna...
CA-3 Extra 220 flesible antenna...
CA-4 Extra 440 flexible antenna..
CP-1 Cigarette lighter receptacle chgr ior B
DG-1 DG operation module .......ocovnvaniinaens
HM-9 Speaker/microphone... s .
LC-2A Leather case without TTP cutout ...
LC-2AT Leather case with TTP cutout............
ML-1 2m 23/10w HT amp. (Reg. $39}.. 'SAIE 79.95
WL-25 Zm 20w HT amp. {[Reg. $195°% SALE 179.95
1C-M12 12 ch Manne hand-held.. SPECIAL $199.95
Misc. accessories: Regular
24-PP 24-pin accessory PlUG..ssiemsiarnes 4.00
BC-10A Memory back- up,,551/720/730/740 8.50
BC-20 Nicads & DC-DC charger for portables... $7.50
BU-1 Memory back-up; 258/2004/490A ........ 38.50

EX-2 Relay box w/marker; 720A/730/701..... 34.00
HM-3 Deluxe motule mic, specify radio 17.50
HM-5 Notse canx mobile microphone, 4 pin.... 34.50
HM-7 Amplified mobile micraphone, 8 pin...... 29.00
HM-8 Touch-tone mic; 2954/ 2604, 8 piN.rysv., 49,50
HM-10 Scan mic.; 2550/ 2604/ 2908/ 25A...... 38.50

HM-11 Scan mic.; 490/25A/290A.... . ........ 39.50
HM-14 Scanning/TTP mic; IC-254/45A.......... 45,50
35.00
35.00

$M-2 &-pin electret desk micraphone; 5510D....
$M-5 8-pin electret desk mic,; 251A/451A‘..J.
Mobile mount, specify radio.. i
GO-4 World lock-. ... vve e ceee it iesine

,,..._1_“

(MusterCard )
-

L

in Wisconsin (outside Milwaukee Melro Area}

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY .:

*4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES

ORLANDO, Fla. 32303
621 Commonweaith Ave,
Phone (305} 894-3238
Fla. WATS 1-800-432-9424

WIGKLIFFE, Dhin 44092
28940 Euclid Avenue
Phone {216} 585-7388

Ohio WATS 1-800-362-0290

oiie " 1-800-321-3594

Qutside

Dhio Flonda

112 DS

1-800-327-1917

1898 Drew Sireet
Phone {8137 461-4267
No In-Siate WATS

No Nationwide WATs  Suisile

Nevada

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGB, Illinois 60630

1072 N. Rancho Drive |

Phone (702) 6473114
No In-State WATS

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
~ Phone {312) 631-5181

1-800-634-6227 15 min. fram O'Haral!




RADE-IN QUOTE

We Trade
on New or Used Equipment

(Check for prices on available used equipment)

VISA |
Lo ]

In Missouri Call 1-314-993-6060
August 1983 113



% cusic 1500ZA
LINEAR AMPLIFIER

SPECIFICATIONS
Fraguency Rangs
a0, 40, 20 and 15 meters. 10
Meter band available on export
models if requested

Pawer Input
1500 Watts PEP on 568, 100C
Watts LG an OW

Cooling
Heavy duty tan tfor cool,
efficient operation

BYPASS SELECTOR

Drive Power Requirements
FEATURES 100 Watts tor full output
w Built-in  115/230V, Dimensions

50/60 Hz Power Supply 6,37 (162 mm) H x 14,83 {372
mml W x 13.45" 242 mm1 D
« Tuhsd input te operate
with solid state transceivers  Weight
35 [bs {158 kg)

+ Bypass salection Specifications subject to change

switching to standby without notice.

N & G DISTRIBUTING
7201 N.W. 12th Street, Miami, Florida 33126
Call Toll Free on Qur National Wats Line

1-800-327-3364

(Pade) 1-305-592-9885 (Braward; 1-305-763-8170

from

B044m zhove’ 1uségeedmem ung
80448 eyer-On-A

uru
45 Instmntu mr ﬁn A [:h

K5 or ¥58 !JI‘ B ﬂaﬁr.hea Hlarr.h B2 QST ﬁ:q 4?[ 1'4495 :
044 h} [see ARRL Hdhk & wgsni Hdhk '7? Fg” Id.ﬂﬁ ’

i I “B" {n/ wfsﬂM N .
3ﬂ44l§|¥| k!hm Tus sue%dms n‘rwfuncm[ipn]u. ....... E. ﬁs

8O47 Marse Message Memm« an-A E‘.hlp o
Add §1.75'on W's for US pestane and hanrllmn )
EK480M  Delux Kevar [see June.'ﬂﬂ 08714 ... MBS

.. B335

UNDERSTANDING
AMATEUR RADIO
Just the book for the newcomer.
Topics contained in this “junior
handbook” of interest to the begin-

[See SepL 86 BST Revinwl

7, K0S canteat, Autamalic seflal number ami time

 KB-4900 Hars, RS and Boudot Kevhnmi FBE 3449 55

‘% cunns ELiscTan DEVICES, Ine, m

Box 4050, huuutaln View, CA 94940

nerare; how to solder, howto use a

; VOM, theory needed for the tech-

KB-4900 ; O
nician/general class FCC exam,
S'MODE E(IEEB?AFD“I proper use of a transmatch, how
Bt ﬁl’&“&?ﬁ?&éﬁ""ﬁmﬁi?{nﬁﬁﬁaﬂ'iué’s? o transmitters and recelvers work.
SR e it R S [ | 519 Eciton, Copyrgnt 77, 217
E%udaut.Eunlir;munsrcgnlrnlpcfspznﬂ wmght.pltnhandwiumg ) pages. $5.00 in the U.5., $550

elsewhere. In U.S. funds.
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EASTERN MASSACHUSETTS: SM. Rick Bae% é1PAD—
5TM: WAITBY. SEC; WILAY. ASM K8H KIAZE.
QORF! & BM: WA4STO, TC: KA

Net 1] Tlme {logyDr QNI
EMR) .EFSB t&zo&fm‘f 355
EMAIPN 3.95% 201Dy P 207
EM2MN 2363  20D0/Dy 468 75
NEEPN 3845  0830/Sn H 25

HTN  G4/84  2230/Dy 5 240
EMRISS 3.715 030(Dy 159 A2
CI2ZMN Dy

1930/ 20 68
A meetingon Packet Radio was hald tecently, which was
25 pepple. A number of tham showed enough
interest to eambllah regular rneatln $ on the alr and in
parson, Tha on-the-air nat meets ursdays at 8 p. m
on tha 7212 rptr. K1OJH is mein!ormat c:nnrdlnator and
joins us all in welcoming KD2S to EMass from the Tuc:
son area whare he was instrumental In gettln a Packet
grou active there. For more info, contact K10JH. Coun-
c ] Mass Amateur Radio Agsociations had another
organlzational wmeating, All ciubs are invited to participate,
aspecially non-affilia ad clubs whom w 53 not know
about. The next meating wiil ba Sat. Sept 24th In Fram-
ingham. Contact AGC K1ALZE for detalis, ARAL Is logk-
ing for any attornays thal would be willing to congult gratis
on a one-time basls for hams who have or think business
a8 uscal. Ifl.){ou re an attome anq_are willing to help, con-
tactme or direcli Y put aut another edi-
tlon of th d we're all wondering “Who
Is Larry Lunch et?” Massasolt rptr in Bridgewatar on
ISHB sends bul1et|ns from ARRL every Tues a%lnal¥ht at
B P.M. NTDM gave an Interesting talk on S
dlesex elyb mesting. K1YHM upgraded to Extraand is 1hn
aw pregident of the Framingham Club, WiHBE gave an
intareattn talk on Cullular Radio at 1he B[Ileﬂcn club
mesting. Welleslay Club is now mneiin?
Chap!ar House on Washington Btreet n WGlIesIe}zAHllls
Morwood Ciub members W1 ZEA WA1
K1HRY W1LUG KMHMW WAIYIC K1SECW ZLC and
KATFQT assisted Walpcie CD with AR demo at 4H Falr.
New Alqonqunn Club otficers are: 1ZFHK%E H X,
secy.; W15LH, treas,; K act. mgr.
Graater Lawrenca Club hag AlTH t k on compu:er pro—
?rams, It you have news of YL actlvi}
[*) : KATGBS

KATEX] 3 KALEG 8, NSOV 8 KA!DJ 7, WATFCD
A 6, KATAMR 4. {Apr)

MAINE. SM, Cliff Laverty, FIWG -~ SEG: KL Q.
STM: AKIW, ACC: KA1EIW. QOIRFI: W1KX, SGL: KINIT,
PIO: KATTJ. TC: K1YFY, BM: W1JTH, Official Bullatin Sta-

WIGKS KAIGOW, KINIT has
Leen added to the Officlal Observers, KL7IG needs ad-
ditlonal ECs. KATTJ is salling for a public relations per-
san in every club.

Net Seds, LML QIC 8
BTN 59 03 274 A 1GQITBJW
SGN 8 268 190 KI1GY
CMEN ¢ 147 29 WAWCI
R R )

4 38 §N1 WG’

NEWH PSHIRE:
AKIE, STM: W1TN. NM':: NN
Deerfield again in Oct, K1PQ 50
bands. ZLAGN, New Zualand [ookin% c
KALIWA now General. WiLILE 8 A1 ing thru Bus-
sian RS-B satellite. W1LQL & W1UN now on D Haonor
Roll, KK1E & W1VTP 10 chech-lns for NHN. W1GS gave
up 2 meters for 220 EH rptr now K1KA. N1CHY has
naw Yie-20, Seen on h a. 3 bywaglcll: KINUQ WBAQT
WB1DD &WMEFN 1YCQ now Advanced. Welcome
That‘sit tor this month Glass averyone
is enéo*'lr}g theral season. Traffle: W1TN 223, N1NH 197,
[1M1 AK1E 114 KIYMH 74 WBIGFP 57,

2F
*Bos
5
o“’;:
z

,_
trah
(o
5
35
?f'
= §
£
T
by

RHOQDE ISLAND SM Gordon X, WIYNE — SEC:

KATEHR. STM: WiEQE. This wlll baashon column this
month _as ( received reports from onliyr KMEHR and
WIEOQF. Traffic: WIEOF 834, KATEHR

VERMONT: 5M, Raad Garflatd, WB1ABQ — STN: N1ARI,
EM: AE1T: FAD: WIRNA, New rptr in Enosburg KIVKNA
146.295/895. Congrats to all the membera of VFMN on Ita
1st anniversary. N1ICQE new uggrade 1o Advanced. Look-
ing forward té BARC hamfest at Charlotte Aug. 13-14,
Ho&e to sep lots of you there. Very 73.

32302

GMN 28/369/32
Camier  28/498/28
05129

Bl
VEBN 31/485/203
VEMN 31:’509.'82
VPN '317

Traff 1BQB 253, N1GOB 121, WI0AK 97, N1ARI &8,
AEIT 76, WBTABG 65, WIKRY 55.

WESTEHN MASSACHUSETTS SM WII!IamJ Hall WwWiJp
-— BTM: WHLD. PIC: WATMJE ACG: W WE1HIH.
It pays to contact Ieglsla!ursl | got atast rauponsu from
Hon. Wm. Morlarity, Publlc Safaty Comm. to my letler
ragarding the Mt, Graylock tower, Let’s get more active
inthe politics which affect amataur atfalrs. Talk it up on
2 maters. Just rovd, a CH-210 from WA1FCD, wha operates
tha UMass club stn W1PUQ. As ] m!atwew naw member
of NTS, he & the E]an? have come uElto swed and U\?Mn'
ﬂu&emﬂnlc WPl 8 actlve in W
ENfew, NENN, FRN & AN — whew. Ny

super Sourca o activities, tells me that Provin Mt. AﬁA
15 very actjva In compuiers and Is continuing its computer
ngt on 1070, From CMARA, news that Wi1VLN
fonared at the WNEC commancement, The club has
graduated 11 new Novicas who have staﬂed aaston 15M,

rom the Montachusett ARA, congrats to WAGUI and
W3TTV voted lifa membership of club owing to gutstand
ing sarvice. PSHA: WB1HIH W1PUD K1JHG KAIT, T



N & G DISTRIBUTING
> CORPORATION

Nos especializamos en exportacion a

sur America. Los mejores precios, ser-

vicio, calidad, y garantia. 2 minutes del

Aeropuerto.

Para mas informacion llame gratis.
1-800-327-3364

Miami, Florida
3.;333126
U MIAMI AIRPORT

ONE OF THE WORLDS

LARGEST DISTRIBUTORS

OF ICOM, CUBIC, YAESU
We also stock Marine,

Aircraft, Amateur and
Commercial Radios. ..

bl .
woo =zl g N&G
s#—n. 3 EN!G DISTRIBUTING
I G| [5 M | CORPORATION
' % 72 AVE. | 7201 N.W. 12 St
w
g

FREE!
N&G T Shirts

with purchase
of any Radio

Limited
Supply

(Dade) 1-305-592-9685 (Broward) 1-305-763-8170
Prices subject to change without notice.

Y YAESU 0‘ [ 2 ICOM

~ ONR e
& cushcraft MIRAEE

Plus MOST other famous Brands. TONNA

Eﬁn i g
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MG-1445

TA-144VW
TA-Z2OVW
TA-440VW

5T

T TIPS

WwL-28
WL-50

i R ... e o

AU = T T

MP- 432HL

| Y i m o

G

V"

MP-144J
CM-144W Al-144FL
CM-144WX AL-432FL

MAXIMIZER mobile sarnpler ‘TA-seties: )
112k whips for 144, gzn and 440 MHz S

ﬂc‘WB1HlH 148, W1PUQ 128, KATT 129, W1KK 128, WiUD
2R 52 W1JP 31, KIPUG 29, ch ¢ 21 I
20, W1zs=a 12, WBmKN’ 8, KATEGK 7, WE1GTO &.

NOBTHWESTERN DIVISION
ALASKA: 8M, WII Darsay, ALTAC — | hope the reduction
of activity on tha 76-moter band hera in Alaska is lndicatlv-
of how well Alaska amateyrs are enjoying the stmm
When sumimer comes to Alaska, can Flald Day be #ar
away? Jungau, Anchorage and Falrbanks all expacting
racord numbers of contasts for the state. I'd like to pass
an "Atta-Boy” this month to KL7JFT ot Juneau, He is the
Southeast District Emergenc Coordinator and hae dons
& remarkable fob. He doesn’t wave a flag or stand on a
box; as a matter of fact, you seidom hear jrom him
on the vadio. But, he has nna of the best ARES plans I'va
seen, and I'm sura he has burned some lata avanlna oll
He shoyld be praud. Thanksl SPARK o diak h
daclared their ARES trailet project functlonal N Upon
complation of some minor finis nkme communica-
tions trailar will be “'first class” with AG generator, for-
mica cauntiers and tollet facilitios. A lof of Work well done
for Dave Popkin, Gas * Hooper, Joa Stevans, Pat Lads and
rnany others. Traf{le: 522, KLTJKIV 788, AL7AC 10,

MONTANA; SM, Les Belyea, N?AIK e PIQ: WATGQO,
AGC: WB7TWG. SGL: WHIMX. TC; KePP, BM: KBTSE,
as: WIMAF is now Extra and naw call Is NE?C: to
G Sorry to report that W7BYX is & Silant
av. The Lewlston Special Iymglcs c:urnL?atltlon Was pro-
vided with communications QJC and
WTNXZ, Was very nice 10 3¢ & good Montana section
tumout a2 the NW Div. convention [ast month In Spakana:

hope ¥ou all had a gopd time. W7QIO irom Butte donate
Eaglahe RA [Bozerman) during & fund ratsing

drlva and 1t was sold at auctlon for more than $100. The
five dollar bilt is now In the SM’s shack!t! KTJZO is the
aditor of the Flathead Va[lsg ARG newsletter, and does
a vary good job. Our ACC WHTTWG Is making ihe munds

1o lots of clubs promoting the Spaclal Service Club

gram. |s vour club one of them? M held a ines Ing
m Halena and elected new ofticers: WBZETT, chalrman;
WA?F vitio cha.trman. K TSE secyliroas, PSHR!

K WBTWVD WATGQQ K
Nat Seoss. QN! TC " Mar.
HSN 12 208 3 WEBUTJ
MSN 4 37 a KAPP
MTH - me HBTSE
THX

IMN A 183 55 K
Traffic: WBTWVD 155, NTAIK 54, WATGQO 44, KDTEG 32,

OBEGON: SM W:Ihambhrader WTQMU STM: WTVSE.
SEC: NTCPA, PIO: KOTYN. SGLE KATKEK. ACC: WBTWTD,
BFE AKTT. OD: N7SC. A? te. for Bulletin Manager and
Techmcal Advigor are s e U%rades Tach-
TNOX KABRDY KATPVQ

CiF W, GP;  Extra-
KATIUY KATARG KD7AD; Class UK
NIGSH. Congrats to the blggest bunch In a lon tima.
W7AHP celebfaied his 93rd yaar in styta, MANY MORE.
7KDU made numbar “1" & Novice Houndup In'
Technician Class. KATAID Is now mamagar {or tha Prime
Time Traffic Net, KTTDX was salectad as “Amateur
Oparator of tha Month” by the Klamath Basin ARC, ALTW
I the 1ather of a new boy harmonic named Joseph. The
Dregon State Convenlion s now old news. Tha whale crew
under WYGWC and WBTSIC did a real tremendouys job and
those who miased it missed a raal fine show Incliding
the weather, Mi. Hood Gommunity College and Hoodview
AHG will presant “Amateur ﬂadlo utyr stlcs" a um ua

am fair) on 24-25 Bept. at Mount Hood G,

YOUFI LQCAL GLUBIT Trattic: WIVSE 1001 WY za 171
WATLGN 155, R7GV 118i Ll gf. A 52 Kazald
34, NTBGW 34, WYLNE 23, WTDA.N i‘a.w
WASHINGTON. SM, Jos Winter, WATRWE -

b, S o L TGTG S
WARTS 3370 0§00 2829 377 A

NTN 2§70 1800 Bi4 81 31
NWSSB 3945 0130 604 59 A1
NWBSH {A%ril) 656 42 30

EWTN  14B.64 0030/0430 1D6 26 53

PSTS 1455331 003040530 178 ?(JB 61
SGAHES 147.18 0230 Wad. 22

ash, State Amateur Radio Wook I sat fnr. 12ththm
1Bth. Wash. State Q50 3aré§|s Sapt 1&-18 (PST) sponsorad
by Boelng Em X AHS. K7HS has rules and logs. Claliam
Co. ARC Angael esNIcturla Intl plenic Aug. 14 in
Victoria Bt.. Ten mbrs of GCARG & XYL$ halp Evargreen
AHS with za-rnlle marathon in Port Townsend on May
22nd, Gla ARC says Vancouver HE was big succass
despite the eaihar innars wara KATHNY KATHGA
NTARY W7 DFN' YL, W7ZUQ KATMLW & WATTIC. Jeof-
ferson Co. EC K7RBT "would like to thank Evargraen AHS
mbrs for their partlcipation In the Gommunity activitles
this season, Well done.” Radio Club ot Tacomaheld a olnt
mig. with WWEBIXC on May 25 to sea and haar V6
slide rogram on Hang Kong & Ma.cao. ote. Good show
Tnx acoma Hamtair [s Aug. 13-15. Co-chaiemen W 1BUN

? romise this to be the biggest and bast av

WWDXC % hosting the NW DX (.onventlon Jul 29-31 at
the Doubletree Plaza Hote| at Southcenter bin Sealilo &
Tacoma. A good program is promised. The Juna mtg ot
the Febels was hold at WATBLE & WATBLF': place in
Mnclips an June 11-12. PIQ WZCKZ is vary busy recruiting
Pub. Infa, Assts PlAs). wrlhng and sending an auto rally

atary to QST & Worldragio, Pwpaﬁng for a media seminar
A Northwest ‘83, and maa with lecal county/city of-
ficlals promoting ham r & has sen! lattars to af.

filiated cluba &i |?1divlduals askln their halp with info in
their area. 1 recommend that clubs su;iges PlAs to
WYGKZ far appt to ubl:clze !ha cod things hams ac-
complish. We must lall the publle. Bullefin stns ars
needad to inform all hama of the latest news and
deviopmants. To becorme on OBS, eontact BM KDIG, Tax
to all the r]p:r ops who Jolnad in on the telaconference
radio net (YRN); It was a great success. The next net in
Sapt. Will feature Sen. Goldwater, KTUGA. W7LUP oy
S.vr QCWA award. He is a director of Evergreen ch tr
WA?FIVA hosts MINOW's plcnic* 13 attend, alsoc 100
[\(/Pierca King 8 § Snohomlshhams
? al zjv(mglcs neEr ac-nma ;ra
15, WY 94, NTAEX 571, WEYTQF
R 331 TONG 260, KTGXZ 287, W7HNA 189 TANE‘
178, WTLG e e N?AF\r’wz KRTF 9f s
k 4 WATBOD 52, WTAPS 48, KATINX 34, KTAJT
DP'] WOy 1 %:)xu WIYAIE 2, ﬁrc'rz
gApr) N?DDP 48, KH7F 3

WOI‘




KElectronics Corp. [
r all Radio Equipment! y)

. KITTY SAYS: WEARE NOWOPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 PM
Monday-Friday 9 to 6:30 PM

Come to Barry’s for the best buys in town. For

Orders Only Please Call: 1-800-221-2683.

H2IcoM| IgEeeiel
C-R70, IC-720A, IC-730, IC-740, IC-25A/H, IC-35A
IC-45A, IC-251A, 1C-2KL, IC-471A, IC-290H, IC-751

) q. VABSU
“We're raising a racket with

our Super Summer Prices.” FT-ONE, FT-980, FT-102, FT-77, FT-707, FT-230R
FT-726R, FT-480R, FT-7T20RU, FT-290R, FRG-7700, FT-625RD
YAESU

. CcM Land-Mobile H/T .
FT20BR |G2aT  WilsonMinkComtl  DRAKE TR, TR7A, R7A, L7, L-15, Earthf

IC3AT Yaesu FTC-2203, ET-4703  Satellite Receiver ESR-24, THETA 9D00E & 500, [}

1G4 A}‘ lmrn_rl.cl:nl\n:’l‘ 2 #P:!:rlno)r EARTH SATELLITE STATION ESS-2250

i

i SMART PATCH
f CES-Gimplex Autopatch 510-84 Will Patch FM

ROCKWELL/COLLINS

L L T it

TR TR DA I, R,

. KWM-380 ; Transcenver} o yow Telaptione Gre.?t Far :
' ‘ VoComeirage Iziizt;or;:,:g: Ffom Mohile To Base Simple :~
Tokyo Hy-Power T
Amplifiers & SANTEC ;!;
{ 5/8\HT Gain oy zaofup 43
Antennas [N STOCK ST-440/UP : §§
NEW IMPROVED ° £3
MURCH Model ' ;,
UT20008 :g
SPECTRUM 143
¥ COMMUNICATIONS REPEATERS 3L
A'EA PG Patoh SCR-1000, 4000 & 77 o
KANTRONICS CP-1 Compurer Pate Commercial & Amateur In Stock ;l
Field Day 2, Mini-Reader, DIGITAL ek
Interface, Sottware & zg%%t#ggcv 'S
Code Tapes Trionyx- '}
Model TR-10C0
EIMAC 0600 MHz
b 3-5002 maliesl Wireiess glgzrg:; :::ZIHI
% 5728, 6J56C Telephone Availabls AT i
12BY7A & 600 ft, range wiencoder $135.00
44004
BE NCHER PADDLES & ti-Ex Towers
b BIRD Vibroplex Keys in’ Slock” y-Gain Towers
. = Antennas,
AEA 144 MHz ! 'Wattmeters & and Rators ..
AEA 440 MHz Elements New TEN-TEC _ will be shipped direct ¥
ANTENNAS In Stock - Corsair in Stock to you FREE of shipping cost.

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY NEW YORK CITY, NY 10012.

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,
Astron, B& K, B& W, Bencher, Bird, Butternut, CDE, CES, Collms.
Communications Spec. Connectors, Covercraft, Cubic [Swanj,

13 ’ Cushcraft, Daiwa, Digimax, Drake, ETQ {Alpha), Eimac, En-
Aqui Se Habla Espanol’ comm, Henn‘n Hustler {Newtronics), H{‘lﬁlilam l't:,lciamPKlaM tI<';u1g|ti'm|cs.
BARRY INTERNATIONAL TELEX 12-7670 Larsen, MCM (Daiwa) MFJ, JW. Miller,” MiniProducts, Mirage,
Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
TOP TRADES GIVEN ON USED EUU”:’MFNT NEEDED:, Robot, Rocszll Colllgs. Sa'xton. Shure, Swan, Telex, Tempo, Ten-Tac,
STORE HOURS: Monday-Friday 9 to 6:30 P SERVICE Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
{$1.50 parking across the street) DEPARTMENT Commercial Radios Vocom, Vibroplex, Curlis, Tri-Ex, Wacom Duplexers,
Saturday & Sunday 10 to 4 PM (Free Parking) TECHNICIANS!I Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals.
AUTHORIZED DISTS. MCKAY DY_MEK FOR WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
SHORTWAVE ANTENNAS & RECEIVERS. DEALERINQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED,
IRTILEX-“Bpring 5t. Statlon”
Subways: BMT-“Prince St. Station” COMMERCIAL RADIOS stocked & serviced on premises.
IND-F" Train-Buy. Station”  Amateur Radio & Computer Courses Given On Our Premises, Call
Bus: Broadway #6 to Spring St. Export Orders Shipped Immediately. TELEX 12-7670
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T4-470

s Full featured RTTY o 300 baud
plus CW terminal unit.

+ 3 shifts, aclive filters, remote
control, xial AFSK, FSK, plus

much more.
Suggested retqil price. . 549995
Introductory offer. .. ... $429.95

Offer Expires 9-1-83

TU-300
o RITY terminal unit fo 300 baud.
s 3 Shifts, active-filters, xtal AFSK,
FSK, plus more,
kit $289.95
wired $399.95

TU-170A
+ Single shift RTTY terminal unit.
+ Xial AFSK, FSK, acttve-filters and
more.
Kit $189.95
wired 5289.95

TU-170

* Single shitt RTTY terminal unit.

* Low cost, AFSK, activedfiliers.
$149.95
{Kit only)

DM-170

* Single shift RTTY demodulator.

* Low cost, active-filters, gutostan,
$47.95

(Kit oniy}
SALES ONLY

1-800-HAM-RTTY

Flesher Corporation
PO, BOX 976
TOPEKA, KS. 66601

118 DOs=

1983-1984
AMATEUR
RADIO

CALL

8l x11, easy to

first time ever—

Namae Index
by Name and Call

DIRECTORY

THE,BARGAIN AT - $1 4

A no frills directory of over
415,000 U.S. Radio Amateurs.

Completely updated.

Also available for the

(Alphabetically arranged—Sold sepatately)

Geographical Index
by State, City and Street No. and Gall

us.
Listings

Plis
Shipping

read format.

Directory—$14.95

.

Name Index—$25.60

Ordering Intormation:
Geographical Index—$25.00

Add $3.00 Shipping ta all orders.

Dealer /Club inquiries welcome
Send your arder—enclesing check or
meney ordar in LLS. dollars to:

Buckmaster Publishing
70 Florida Hill Road
Ridgefield, CT 0a8877

US.A.

_SANTEC ST

ST-144

For 2-Meters

ST-220

For 220 mhz

ST-440

For 440 mhz

FREE! $9.95 Mob. Batt. Chqr.

Free Shipping!
TOKYO HY-POWER AMPS - Call
We Stock ALL Santec Accessories!

269

289
279%

WILLIAMS

COLFAX, N

600 LAKEDALE ROAD DEPT. §
. N.C. 27235
{919) 993-5881 Noon-10 PM EST

RADIO SALES

P N

WANTED FOR CASH

Your Military Surplus Electronic
Material = Airtorge, Navy or Ammy
Equipment. Modules, Tubes, or Parts.
it gosts nething ta get our highest affer.

Call Collect NOW
201-440-8787

35 Ruta Court
South Hackensack, N.J. 07606

SPACE ELECTRONICS Co.
Our 22nd Year

PACIFIC DIVISION

EAST BAY: M, Bob Valllo, WERGG, ASMs: WEZF NBDHN
VE2AQVIWG, SEC: WELKE. STM NIBA only managed a tic
count of 153 this month all done from his mobile owlng
ta ralocating his homel (O KBARE stil] keeping an aar
on the kHz, HARC's mam b rs havi ehean bus 1] q(rieuégo
Congrats to: KABYKY, now Tech; NGIC!
KABIBC, now Gan.; WRETPA KABEBZ KABRAU now Ady.
MDARC moums ‘the loss of NBEYX. Their members
WEPFW WAGOF | WASMWU WASQAT WEUAW KABDPW
WASDKG & WABAWG provided commynications for a trall
ride on A, Dinb]o Their RACESIAR! rnemhers NEGQ
KDBDY WDBGDG WEREN & WBZHY participated [n a
simulated emegiancy with Kaiser Hospltal, Walnu? Cresk.
LARK provided talk-in service tor the Pagific Division
mueting, and thalr member KDEDT warmlg reatad all the
attendéas. Their_members KDS? M WEBNG
WABSYE WBBCFD WeUKW NEHIG WBSALH WABSDA
KAGQ0J NEHPO & NEHZG provided communlcmlons for
Livarmora Fitness Day & the learmora 8-112 Mile Run
EBAAC welcomed new members NéllW KEGEP NEHZQ
&GNU%BENSEEG Traffic: NIBA 153, WEVOM 180, KBAPW

PACIFIC: SM, Army Curtis AHeP Aloha and hafa adal
to all ot tha Pacific, AHEAM WHEC KHEH KHBHA KHEMD
M< and KHSUD provided public safaty comm for the
Vatl Isle Triathalon on Maui, KHELE u 3 raded to Extra
trom Tech. in ona sitting. FB! KHBJHK and WB4FCGIKHB
active on Pacific Tratfic Met. Can vou halp? Sura can. Cali
me or KMEHY) for details on how, I'm sure everyone has
heard by now, but | would like to add g congrats to
Katashl Nose, KHELJ, ot his balng honars
“Ham of the Year.” An ou standing awa to an
uulstandlng amateur Hawail Aftarnoon Nat totals: 31
CINE 184, Gheck It out on 7290 at D200, Traftic;
KHSﬂ 211iKH6HIJ 142, KHBS 46, WE0RS 23, KHBH 23,

SACRAMENTO VALLEY: SM, Norman Wilsan, NEJV —
SEC: NSAUB, STM: KEBNO. ASM: KI&T, Congrats to
KESNO NBEPG and WAGZUD on agaln makin: HE.
WD6DCF presanted a talk on commun catlonsa!ﬁ'ne tate
Dapt. of Goneral Services at tha meating of the Sacra-
mento ARG §TM KEBNO reports that the Sacramento
Valley Trafflc Net had 271 chéckIns in 31 sesslons Trat-
fic reports may he sent to him at this new addrass: 3025
Forresthill Dr., Redding, #5002, Petitions for Seclion
Manager 2re due: weﬁhould know more naxt month, Trat-
tic: WJZ 133, KEBNO 42, WBBSHQ 43, WDBFEH
W‘ﬁséé‘o 18, NGCVFH NBEBG 13, WABERZ 13, WABN

SAN FRANCISCO SM, Bob Smith, NAST — SEC: NGBLN.
STM: KaTP n&rats {o all the tra!ﬂc handlars in the sec-
tion: ANG NM Wi NL WBRNL K8TWJ K&TP to men-
tion just & faw, RNG handted more :raffic than any other
f1et in the nationil Want 1o get into another facet of
Amateur Haduo? Trxtrafflc See ona of the biggles ilsted
above, HARGH partlclpated In Eour PS evants g
June, MARG birthd a*{ {""té'
Clubhousa on_August 11, Sea NSIDF ior datalts Best
wishas to KABZDE and NBDBZ on tising the knot on May
14; one more ham duu for SGH . SFAGC ptr |8 back warks
ing on 145,15 MMz at KYUU, The SF marathon will glve
the new machine a wark-out on Jul 24, SFAC wlIIHp
vide communcations for the evant nx to WASDN or
the “mailbox” sottware for the Marin Co, AGS rptr. SGHA
Hewnebrew Contest was agaln won by N1AL, who was
od cho:ca ot the section Tecrt Gmrdlnator I’rafflc
NL 306, WBIPL 241, KBTW.J 130, K&TP 125,
w Fmsfaéwsseas Apr)WﬁNl'.Zﬁﬁ wseehm {Feb}

SAN JOAQUIN YALLEY: 5M, Charies McConneII WEDPD
= SEC: WABYAB. STM: NBAWH. ASMs: WETRP KaYK.
Stockton amateurs, representing all clubs aupplied com-
munications for the ockton Hun.” KOSFS and WDBGFG
ara Sllent Keys, WDSHDN and KASQVW arg Advancad
KAT, and KABJKA WYT F\

WEMMH has a TR2500. ADBV and KUSA have computars.
NBAWH continues to maka PSHH azch mopth. Trattic:
NBAWH 175, WEDPD 34, WASTAB 32, WBSX 11, WABJDB

SANTA CLARA VALLEY: 5M, Ross Farbes, WHEGFJ) —
SEC: KAGR, PIO: WEEBPU, ACC: WEMKM. Dan't torgst
tha Pacific Division Gonventlon on the 18-21 In Reno, From
the sounds of activity, you'd naver kKnow we are ag far
dawn the decline slde of the curment sunspot cycie. Have
heard many stations in tha gaction an the alr taking ad-
vantage of our “surnmer conditions', For those Interdstad
in propagation, don't forget the NCOXF beacans on 14.100
tsee June QST and don't write it 10 metars, elther! There
are mang beacons batwean 28.200 and 28,400 to halp you
chack the propaF%atlon on this band, top. While [ was
operating from FOB, it was Interestlnq lo fistan to the
number ot stations In_the L1.5. saying the band was
“gead”, yat thay were SO in FOBI If we ALL listen, who
will be on to {at us know the band is ke ENY Lot
icose with a GG every now and then. It vo! ¥| u knuw of any
computer groups (any typa of computen) that meet re ular
Iy on, or [ust monltor, a certain repeatar, pleass
know the Intormation. There is interest in what othera In
the section are doln wl!h thelr oorﬂgutars Cangrats o
recant upgrades: K| SYYT, Now EC {nr
Santa Criiz Go. IS wasodv The Santa Cruz Go. ARG h
been worklng on a loaner program tor Novices who nead
to get started, Also a number of SCGARC memb-rs have
bedn working with the Dal Mar Schoot in sattin avary
O, rehensveAmateurHadio roaram contac N KO for
details, WBEGFJ spoke to LE lub and spant time in
FOB and VK last month. W&PRI busy he'&'{é out nn
PANIC2. WERFF busy with NCTEA. Traftic:

WBKZJ 184, WGPRL 87, WERFF 51, WA4HAD 2

ROANOKE DIVISION
NORTH CAROLINA: SCM, Jan G. Black, WD4CNR — STM:
YWAEAT. SEC: KUAW,

Freg QNI OTC Mar
My iz 549 244" WAEAT
QN 300 Ta M 4 Non
CEN 12452 3893 530 186  WB4MJH
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@ xeEnwoon  TS-430S [FAICOM IC-740 YAESU -NEW FT-77

« All Bands + Dual vFa's + 1.8 t0 30 MHZ » 200 watts « EXtremely Compact = 3.5to 30 lMHZ
« General Coverage + 8 Memories * Super Recelver « Selectable (F/PBT * 200 Watts * Inexpensive
« 200 Watts Tuning

ANTENNA SALE

CUSHCRAFT HYGAIN TOWERS BUTTERNUT HYGAIN

A3 §175  HG37SS §6a3  HF6V 5108 THSMK2S §318
A4 $226  HG5255 $ 019 KLM TH7DXS $378
R3 §226  HG54HD $1429  KT34A 5299  TH3MK3S §218
AV-5 § 90 HG70HD §2539  KT34XA 5448 TH3JRS $158
2148 $ 69 HGSOMTS § 749 144-148LBA § 68 TH2MKS $138
3219 $ 82 1BAVT/WS $ 94
40-2CD $260 LARSEN CALL  AEA CALL  18HTS §335

CALL “TOLL FREE” FOR ALL ANTENNAS & ACCESSORIES V25 § 37

CALL FOR HYGAIN TOWER PACKAGES.
/ KANSAS cn'v MISSOUF

2900 N.W, VIVION "R'D

'IntrOducing“The 'SRT 3000-** g
A High Performance RTTY
| Communications Send
| Receive Termlnal

s Built-in demodulator & AFSK modula-
tor for 170,425,850 Hz shifts, high and
low tone pairs » 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII, 599 WPM
Morse « 1000 character text buffer with
BREAK feature * Ten 80 character mes-
sage memories with battery backup ¢
Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) * Split screen operation ® On screen status line displays a
tuning bar, mode, speed, shift, tone pair, normalfreverse, USOS, WRU, SELCAL, buffer mode
and buffer count » Cassette interface for long “Brag Tapes' or unattended message storage ¢
Baudot and ASCII printer outputs * Built-in audio monitor * Built-in 110 VAC power supply
Other features—PTT control, WRU, SELCAL, sync idle, CW ID, USOS, autostart, full or half
duplex, scope outputs, weight control, intercharacter spacing, reverse video, RS-232, word wrap
around » Compact gize only 13.3 x 10.3 x 4 inches * Made in USA.

Send For ELECTRONICS, INC. opionai o viseo mon.

Free intormation tor shown $149.00
787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362-0410
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SRKRT-3000
List Price $ 995.00
INTRODUCTORY PRICE $ 796.00
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econd ARRL
ateur Radio
~omputer Networking
Conferen

Thisbooklet contains paprsrented atthe "Packet
Radio” Conference held in San Francisco during
March, 1983.

CONTENTS

“The PACKSAT Project” ...

“AX.25 Level 2 Protocol” ...

“Level 3 Position Paper”

“A New Packet-Radio-Controller Board

“Design Decisions for the TAPR TNC Link Level”.... 21

“Unique Features of the TAPR TNC”

“"Modulation and Access Techniques
for PACKSAT"

“A Block-Oriented Interface for CP/M
and the VADCG Terminal Node Controller”

"Link-Level Address Mechanisms
in Amateur Radio Protocols”™

“Real-Time Low-i_evel Software
on the TAPR TNC”

"Dasigning the TAPR TNC Audio Input Filter”

"Packet Radio for Emergency Communications”

*Multi-use Design Considerations
for the TAPR TNC”

“Packet Radio - A Software Approach”
“Introducing the Packet Adaptive Modem {PAM)”

“SBOFTNET - An Approach to High-Level
Packet Communication”
Prices: 1-9 $9 each, 10-49 $6.75 each
50 copies or more $6.00 each
Available from:
A.R.RL.
208 Main St., NMewington, CT 06111

CN ErL 23002/ 3574 550 244 ABR4S
0200Z

Ln o ad the mail thls month. In amongst tha bills and
ications that | was eligible o win cars, homas and
?e sums of money ware some very nice ciub nows-
lattars. Many tl . Sorne samples: From JFK, via
WB4WIL, a gnoé repo on the net with pace givan for
aome words from our lHlustrious &TM And from KD4bU
and co. in Kinston, the news about Field slia saleg-
tion, hank batance and contacting ACC about League at-
fillation; High Point A.FIC fiad an interesting month with
visit trom Phil Lacay, a Mayfest and a transmitter hunt,
That's an actlve club. Of interest, bacause of the special
conditions in High Polnt, the SEC has appointed two ECs
in that county, Jim \Aﬁl!lamson has agroed to take the [ob
ln your area. iloage su {po -- rememeber, pay scale
for ECs does not reﬂec thelr worth 1o the commisnity. |
like Forsyth ARG editor NAANE's style. Gopd sense of
humeor too. Ham Chafter from the Brightleat Club came
with a coJ:ule of surgnses A timaly wamning about hl-
pnwer cor ass telephinnes and a plug for tha saction's
TS phone net. Thanks for both. B\; he way, how
ahout the editor or whoever is raspnnsihle or a newslatier
givlng himself or herselforltsel ou can't tell nowadays
may be a comnputer) credit. You do your club and tha
sectlon & sarvice and should be recognlzad. Thern were
mhar gDood publications from around the sacticn
ut space won't allow mention of ali, Than ks agaln
d agp them comin Traiiic' WDA! NHQ WaALOBR
238, WL4ALRG 210, KU 20 174, K'4 LK 139,
Wa5RO 0,136, WALA] 135 RGBS 121. gl 119, NT4K
92, KZ4A B WB4WI1 73, WAAFKY 64, WBAYZF 56, WEAN
51 WDACED 46 wml_bo 48, WEALYN 18- WBJUP a%
NBALRR 56, e ACUI 34, NE4J 33, KAWW 22, WALS
12 Vo Ak 14, WDAHTE 12, KA4ATK 10,
wﬁ“gﬁr_’e 0, N4GGl 10, N4UE 10, WD4JFR 7, KDAPJ 7,

S0UTH GAROLINA: 5M, Jimmy Walker, WD4HLZ -
EE’ats to the Grand Btrand ARG for hoatln%’lha uanoka
'3, Those who didn't attand missad
malor speakers wera W4LIG NAMM K GF A
major evant for the §C Se hon was K.M F|M acre tln
on behalf of the SC5SH Net a CEATIFICATE OF MERI
tor 25 ears of service to the NT5 from W4KFC, ander-
‘son AHC provided communication for the Savannah River
le Enduro. In addition, they agsisted the Hartwell, Gl.
ub with communicatlon tor & foot race event. Do
k.now the Q0s in our section? Thay are W4DRF W4 T0
and K4ZN. If you have heard strange sounds ar oparations
ob any ot the bands and wondarad what was ?oinﬁ %n
ask Lae, Fritz or Chuck; they know. Congrats
amataurs that have u ral:le , Traftic; K4ZM 348, W.
108, WANTO 108, KAWJIR 100, W4F MZ 10 K 4AUR 67

r-’nx 38, wn NME 30, WH4U'DK KE4W FJP
K42B' 19, KA4L] WMJWS 15, wbﬂ('r 1,
b4PLB 9, WMMIY 7, w4bR
VIRGINIA: SM, Phil Sager WB4FDT -
Net g Tlm WM
Va Traftic Net ?zs 1BM.  WD4FTK
Va Sldeband Net 3847 & PIM. NN4I
Ya slow-Speed - i
o Net 3880 G20 PM.  K4VWK
2 G 2680 710 PM. msnw:u\m
v Late (SSB)
Net 10:15 P.M, KAd

847 AdIUM
5TM: WD4ALY SEG WB4UHC. Chiet OBS: K3AZA, Ghiet
O HU. ACG: WD4KQJ. SGL W4THV. T8k Vacant, PIO:

BPL& thls manth to AA4AT WASLCK and KdKDJ PSHR
to KAJET W 4CCK A4AT 4VWK
KR4V KBAWT NN4 WD4OCW

R4V KAS TE
WA4LJ], FIft lhrea Virginla amateurs raported their trai
fic totals 1o WDAALY this month thalr trafflc total was
cvar 5100 messaae poln TARES net reports 40 ses-
sions and 84 Q) SVEN reperts 31 sassions and

norats fo KABDTE.'Ka R tor high score in the
1963 Va QS ar!y Twenty tour Hichmond area amateurs

assisted in the ol of ‘a James Hiver canoe race dur-
ing the city's Jubl[ee Celsbratlon A moblle rptr was set
up by WD, and KMW during the race. The tiea

market wi r? at the Manassas hamtaest that [t's
startin loloukai e Tlke Davion| WD4ALY computariz-
ing tratfic reports. KAEJ active on air from New Maxico
and say$ hollt to the Virginia % g WB4FDT has new LA»B
linaar. NAHAK moving to the Midwast, WAZYT movin
Danville, Congrats to new ORSs NAHAK NF4T and Wi LS
iaa‘]mc. AALAT BOS, WAACCGR 51T, WIATC KAKDJ 301,

WI'JST VIRGINIA: SM, Karl 8. [‘hoC,Fs S

KEQEW, STM: KD8G. ACG: WAS

KBRS, WABKCJ had perfect attendanca on thu T&TMN

Thare was nice atlendance at Hunt HF on 8/12; nice flea

at and baaut ful wx. WBCOWY Is racovennqﬁn%al after

vgxassau GQZ& ru ham radio, KATFKV KABOGF K3FY
3NUI and Q helped old friends get raunited whan

all other means had d.

Net Fw:} Tima QNI QTG ‘;ass NM
N 3567 .00 4 M4 3 Wi

FN  3%00
WYMD 7235 11 45 A
KEC M B747 830 M
Hillhllly 14280 16002

"'E%
4R L gass
=1
=

ROCKY MOUNTAIN DIVISION

COLORADO SM Bl Shatileld KQN — SEG: KQBW.
STM: WD SGL: WBPFQRE. BM: WOMDT, Greetings
from vour naw SMI Thanks for al! me halp A ancourags-
ment. Many positions are open in the sectlon o use your
ability and’ Amateur Radio 1o help your community, Let
me know. The sumeer rin off s over, and it was & bear
wea had expecied, My compkiments to avaryons that
elped and handlied the pmhlams you all did an axcellent

ob BAHCfesthS coming (Boulder ARC). A goo
Sapt, 25. Speaking of good onag, everyone enloyed
RMRL Fiald Day demo ahd pienig at Guy HIll, Woodland
Park Swapfes! at Red Rocks, Skl Country Swapfast-
C & ARES meetings at Glenweod Springs. Met many



August Values

646 Jefferson Davis Highway

bridge, Virginia 22181
Store Hours: MWF: Noon—8 p.m.

TThS: 10 a.m.—4 p.m.
Dealer Inquiries Invited

For orders and quotes call
toll free: 1-800-336-4799

Information and Virginia
Orders: (703) 643-1063

SANTEC

144up 2 Synth Hand-held. . 260.85
440up MHz Synth Hand-held . .CALL
STLC Leather Case with Strap ..... 34.95
_ SMI1 Remote Speaker Mic ... .....29.98
SM3 New SpealkerMic ........... 34.50
KDK
FM2030 New 2m 25-watt......... 2569.98
WELZ
TP5X Hand-held watt meter....... 18.94
SP10X 1.B-150MHz Watt Meter. . . .. 32,95
SP280 1.6-60MHz Watt Meter . ..., 65.00
SP600 L6-500MHz Watt Meter .. ., 139,98

TOKYOHY-POWER HMPLIFIERS
HLOV2m Amp 2-30FM ..........
Hi33V 2m all-tnode Amp 2-30 .. ... TB.DCI
HIS2V 2m Amp & Preamp 10-80 |
HLIB0V2m Amp & Preamp /10160 . 288,95

HL20U 440450 MEz Amp3-2) . . . . .. 98,95

HLEOT 430440 MHz Amp 10-90..,.315.00
TOKYO HY-POWER TUN'ERS

HG200 300-watt, Meter & Switch . ... 96,98

HC2000 2000-watt, Meters & Switch 285,95

Compiete Line of Accessories in Stock
-~ CALL POR QUOTES—

Order Hours: M-F 1] a.m.-7 p.m.

Saturday 10 a.m.-4 p.m,
Bonus 2% Discount for Prepaid Mail
Orders (Cashiers Check or Money Orden
Send & stamps for a fiyer.

209 3K-watt Dummy Load . ., 26.00
222 Mobile Mount for 525, . . 23.50
238 Argosy Powey Supply . 120.00
2234 New Noise Blanker for & L3400
285500He Filter ... ... ..., .45.00
292250Hz Filter . ... ........ .50.00
250 Power Supply for Corsair 173.80
263 VFO for Corsair ........ 179.95
227 Antenna Tuner .. ... .. 81.88
228 Tuner/SWE Bridge . .. L9995
239 1kW Tuner/Meter . . ...249.85
4229 1eW Tunerkie. .............. 179.95
~All Accessories in Stock—
CAIL FOR QUOTES

NEW DIGITAL ARGOSY
MODEL 525D —$529.98

Terms: VISA and Master Charye accepted,
No personal checks ac%gp!ed’ Prices do
not mcludesb.tp ing. UPS COD fee: $2.00

ices subject o change
thhaut not:ce or obligation. Returns are
subject lo & 0% restocking fee.

NEW THIS MONTH
2m Hand-held
Fully synthesized
Model 2581 —CALL

NEW CORSAIR
iodel 560—$949!

AVANTI AP i51.3G 2m On-glass. . .20.05.
LARSEN LM-160 5/8 Mag Mount, .. 37.85
MINIQUADHG-L. ............. 129.85
BUTTERNUT HEGV 10-80m Vert . . 109,55
BUTTERNUT 2MCVS2m .........37.50
VOCOM B/8-wave 2m Hand- held 14.95
HUSTLER
6-BTV 10-80m Vertical with 30m . , 120.95
SHBTV 10-80m Vertical . - 111,00
4-RTV 10-40m Verhcal . .85.95
MOBILE RESONATORS Standard Buper
10and 18 meter, .. .. 18,00
Himeters . 18.95
30 and 40 meters . . =1.00
TBmeters .. ... ..., 32,80

CUSHCRAFT (Others in stock)

AV3 New 10-15-20m Vertical . ..... 47.98
AVY 10-80m Vertical ............. 9T7.98
ARY-2B New Ringo Ranger 2m ... 35,25
2208 220 MHz “Boomer"" ......... 29.10
AlT-11 il-element3m........... 4478
R2 |0 16-20m Vertical ........... 250.40
2148 55B/214FB FM 2m Boomers . '15 95
32195SB DX 2m Boomer .. ........ .25
15-4CD 4-ele 15m Monabander . mz 95
FOR OSCAR
Cusheraft 43516TB Twist ......... 56,95
Cusheraft Al44107 10-ele, .., ., ..48.95
Cusheraft 814420% 20-ele . . ... . .. 69,98
ELM 14314C 2m l4-ele circular . .. 87.09

KLM 45018C 18-ele cite polar .. ... 88.70

ELM
30M2 2-ele lOMHzbeam.........
I.2-2z-ele 40mbeam . .......
[4413LB 13-ele beam/balun. .. .. ..

EER ISOPOLES
2em, 220, 40 .

335V2aS2mVert ....... ..
336 V35 220MHz Vext. .
33T VA4S 440MHz Vert, . ..._.... ...
385 14AVOQ/WBS 10-40m Vert .....
386 IHAVT/WBS 10:80m Vert .. ...
WL THIDE T-ele 101520 . ... ... 375.95
393 THSMIKR S-ele 152D ... ...,

395 Explorer 14 . .-

SALE

CUSHCRAFT
AddeleTrband, ............ o..210.04
Addeletrband .......... ..., 242.96
WILSON (MACO)
Y33 3-ele HF Beam
5736 G-ele HF Beam
KLM -
KT34A d-eleToband . ........... #9855
KT34XA é-ele Triband........... 449,95
MOSLEY
TAX Jele 10-05-20M ........... 199,58
CldgG-ele 1G-18520M. .. ......... 305,95

VIG20 . 89,98
Commodoreéd . ... 89,98
HAMSOFT

MFE] PRODUCTS (Call for others)

588 New 3-kW Antenna Tuner. . . .285.85
962 1.5-k'W Tuner switch/meter ., 195,95
G49R 200-watt Deluxe Tuner. . ... 122.00

941C 30)-watt Tuner switch/metex. 79,85

940 J0G-watt Tuner switch/meter . .48,55
104 New Model 24-hour Clock ... .29.95
20 Noise Bridge . ..........c... 18,85

7528 Dual Tunable 858/CW Filter . 79.85
Foyors—40L, 406, 408, 422, 492, 484 . CATL,

BENCHER PADDLES
Black/Chrome . ........... 38.60/43.95

AER KEYERS
BT-1 Morse 'Trainex. ... .. cve.....CALL
C¥-Z ContestKeyer ............. CALL
ET-3 Keyer/Trainer ............. CALL
MM-2 Morsemate . ..........., CALL

DAIWA/MCM/].W. MILLER
CN-820 SWR/Watt Metez.,........ 89,85
CN-B40 SWR/Watt Meter......... £9.95
CN-620B 2-kW HF Watt Meter .. _.110.00
CN-630 VHF-UHF Watt Meter ., ., 130.00
CN-T20B 2-k'W HF Watt Meter . ... 18D.0
CNW-418 Antenna Tuner 500 W .. 174.85
CGNW-518 Antenna Tuner 2.5kVV . . 279,95

LA-2035 2m Amplifier, 2in, 30 out . .£8.95

Amateur Software
for the VIC-20 &
the Cormrmodore 64

The Super Log series provides all the ad-
vantages of computer data management
without comprormising traditional log
format, They eontain ALL standard log en-
tries, 4-way search (Call, QTH, Name,
Date), FWD/Rev scan, qrapbic log-hke
display, save on disk/tape and change
ANY entry. Auto date/time,

PANASONIC RFE 3100
RADIOS

Call for Quotes )
Dther Models in Stock

TELEX HEADSETS/PHONES

£1210/C 1320 Headphones. . 29.45/40.98
PRO COM 200 Headset/Mie .. ... 22.50
PRO COM 300 lt/wt Headset/Mic . 74. 98
ROTORS
Allianee HDI3 .. ... ... ...... 9295
CD4BI .. ..103.95
HamIV 195.95
Tailtwister T2X 246.95
AZDEN PC$ 300 Hand-held.. .. .. 281.95

PCS 4000 2m Transceiver .. ... 280.95
PGS 4300 440450 MHz FM-XCVR . 249.98
POS 4500 6 FM Trancetver ... .. 280,00

PCS 4B00 10m FM Tranceiver . ...269.95
EENWOOD
Radios and Accessories . ........CALL

SUPER LOG I (Mit 3K expansion) . 12.95
SUPER LOG If Includes print and WAS
summary with worked/needed/con-
firmed. C64 or V20 (BK expansion) . 16.95
SUPER LOG III Same but for DXCC. List
#ll ARRL countnes. Cé4 or V20 {lBK ex-
PANSION. ... e 16.95
NEW! SUPER LOG IV Disk cnly iog
meludes hoth WAS & DXCC with aprox-
imately 40% larger log than iog Lf or 1M1,
Free DOS program. C6é or VA0 (BK
s Epansion) .81.95

AMERITRON HF AMPLIFIERS

ALBO 200 watt, .. ... . oL 569,98
RCSY Remote Coax Switch, ., .. .. 113.98
5PR8 Speech Processor.......... 59,68
YOCOM BMPLIFIERS
200 mW in, 38 watts out 2m Amp. .. 78.95
2 witts n, S0 watts out 2m Amp . ., . 59.95
2 watts in, 100 watts out 2m Amp ., 159.95
DPower Pocket for [COM 2A/24T | 179.98
Power Packet for Handhelds . .. ... 56.95
MIRAGE
B3 2m Amplifier 2«30 ........... CALL
B1016 2m Amplifier 10-160 . 23595
B30164m Amplifier 30-160 ..., .. 19995
DEQ0 10-100 Amplifier for 440, . . . 269,95
CABLE BY SAXTON
B213 Mit Spec . . RE
RG8/1U Foam 95% Shleld. - 35448
8-wire Rotor2#18,6#%22 .., ..., 17¢/1t
Mini8 ... 13%/t
ASTRON POWER SUPPLY SALE
RSIA ....... 49.85 RSAOM.....104.95
RSI2A...... 6985 RS3BM. .. ..149.95
REZOA. ...... 96,93 V320M..... 124.88
RSISA .....132.55 VSI5M..... 169.95

W.A.S. PAK Adds WAS and. pnm to vag
{3K expansion) , .7.50

CONTEST LOG 3 in L 55. FD and
Universal. Aute time/date/dupe |faster
than basic dupe). Clock d.isp]a\r Spec:fy
B4 or V20 (BK expansion) . 1T.9

PROPEGATION CH.KRT Produces

2¢-hour MUF chart in MGHz for your
specific QTH to ANY QTH! Uses sunspot
information from WWYV, Specify C64 or
VAD(3K expansion) .. .......ia.. .. 9.95

Dealer ingtifries invited

_ INTERFACES

FOR MORSE/RTTY

MFT 1224 including Power Supply | 95 a0

Bantromes. . cvveve e naine i 144,98
AEACP] ... oo, CALL
Microlog AIR-1L .............- List 190,00

Call for special price including Software

ICOM

All Radios and Accessones Available
~Call for Quotes-

Tri-Ex Towers
Freedom Phornes

Bearcat Scanners
Now in Stock—Cell for Quotes

ege,
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W
NATIONAL TOWER COMPANY —

P.0.Bx. 12286 * Shawnee Mission, Ks. * 66212
Hours 8:30-5:00 M-F 913-888-8864 |

A A T R R T T -~
%‘cusncann ANTENNAS
5 Elerent [riband Beam .. ... $169.00 d oy

A3219 19 Element 2 mir. *“Hoomer” ... 379.00

?
¢
¢

4 Element Tnband Beam _ £219.00
Av 4 40-10 mir Vertical .. 379 00 $21 g B 00
ﬁxx - 530 110 mg VPf‘gcaI ggﬁ-gg BC210XL- 18 ch,G hand,
mtr. ** 1ngo Hanger . '

o s bl BB v

- ement Mmnz. geam . .. 37. - i
At4722 27 Element Power Pack” . ssco @ Boa? Egﬂg:a?r‘g;?&%“? """"""""" :
Ager Wbenrim D o HEK 0 aCon/andch, arcal.f b pag L 3278
214k i4 Flemant 2 mir, “'Soomer'’ ... $68.00 BC250-50 ch, 6 band, prngramah!e ,,,,,,,,, " 5279
MAFB 14 Element 2 mir_ FM ''Boomer** $68.00 B(100-pro: rammable hang held .. . 5299
glzaara 3 Elgr?gnt% m\%rlé]'a?omar" g;gg gg BG260-16 oh, 8 band, prag ..... . 5259
X 1510 mir Vermical ........ 225.4 BC200-16 ch, 8 hand, prog .. $17¢
W40 4 Element 10 mir. ‘Skywalker $87 00
154C0 4 Elemont 15 mtr "Shywalker . $99.00 BC151-1 oh, 8 band, programable $154

BOS/6-6 i, crystal hand held ........... s

HYGAIN ANTENNA5
V-25 New 2 mir, Vartical ..
18AVI/WES  80-10 mir, Trap Vertical |-
THEMK2S 5 Element, Thundarbird ..
THIDX ¥ Elemant Triband Beam __
THIMK3S 3 Flement [niband Beam ..
TH1JAS 3 Element fnband Beam ........ ...

m

——QJ
®
3
0

$169

3958 Expiorer 14-trbanger beam .......... $269 00 Bx3000- 30 ch, 6 band ?
18HTS H{-Towar 80-10 mby. Vertical . $329.00 programable : -
105RAS SElement 10wty “'iong John'' . .. $115.00 .
154848 5 Element 15 mir. **Leng John" . R1040- 6 band.10 ch,programable ... ...
“BOD 40 & 80 mir.Trap Doublet .. M100- 6 hand, 10 ch, programable...
;’32%2 42:2222} 53 r:!'lrr Lunﬁ Jorn DB10- S0 ch,aireratt, prugramable
3l 5 o
10%EAS % Floment 40 mty. Beart HXBS0- & ch, crystal hand held .. .
Bazs 2 Flament, Hy-Guad ... .
HUSTLER ANTENNAS
48TV 4010 mtr- Verteal ... o 554 00
SETY 20-10 mbr. Vereal . ... ... $89.00
ROHN STEEL TDWER ACCESSORIES
MRS e gpe ¢ High-Performance
quy wwe 650 (b ]
Vi ik PR X 1 Gomputer
ﬁ”nance ﬁD{;’]}i}[m T 800t | T iﬁg gg
iance ceee. 330 i i
COE-CO45-2 |B.5 sa k.| . | Si05.00 ggm':;“ o computer
Uk Ham 4| 15 5q.1.) .. . §l9b.00 ) - system
COF Tailtwistar |20 sq.11 | .. s230.0p € . 128KE RAM
qualn HOR300 {25 sq.1t. ] oo SATH.00 . Expandable to 512KB
GTOR CABLE. 8 GOND. , 543 KB min! {leppy disk
Eb 18 & 6-221 4080 per it P A ] . 8036 CRyY
2168 6-2014000perdt .o e §i1.35
GEX Hertex mini 8 low [oss foam per # 017
sul el . $75.00
RaAU Galumbiz Super Flex-$26/100° - 450 §120.00
CGomplete line ot Rahn access availabie
HDHH TOWERS
DAl 0" saction ... $3960
Z5AG inadel 3 nr -t 1op sectiun . $52.00
450 1N section .. TP $44.00
8-3 Thrust bearing L £48.D0
K200 10 mast, 20 $19.50
RX-40 40° gelf suppurung B §159.00
Bx-48 45 selt supparting [6 sq.1t. $159.00 |
HX-55 ti* selt supperting [B 5q.1t $269.00 ' MERGE SPIll STAR,
HBx-48 %H selt supporting [10 sq It.[ . §253.00 CALC STAR.INFO STAR
HBX-56  4H° self supporting [10 sg.it] .. §339 DO
HDBX-30 40" se!f supporting [18 se.ft.] ........  §249 00
HDBX-48  44° self suppnmn% 18sg.tt|. $309.00
FE-2h48 34 25G foldover |Freight Paidl. $785 Qo+

* Prices 10% higher west ol Hockies
SHIPPING NQT INGL

MAXON

49 mhz, FM
2-WAY RADI)

¥ith hands free
uperation, voice
attivated transmit
range up to ¥z mile

1
MBC1000

« Z-H0A CPU. +{entronics parallel printer
«BAKB RAM port
*328KB mini floppy disk drive * RS 2320 serial port
* CPIM™ operating systern « Additional disk drives up
*32" non-glare green to Z.3MB

phosphor viden disptay

Daisy Wheel Printer
MODEL 493 batteries noi included ......

Memorex
Flexibie Discs are 100%
Error Free and more.

o ezible NS0 olfer
. 1 the Qualtv and value
s v for wonge exanpiter

it wath mst custems

< iane i o ing sievill Ao
PR T I Vi Ardy

At s5dd with hub ring

$22 per ten pack

call for quantity pricing

B SANYO Prss500

» 16 characters per second

* Bi-Directional printing $ 6 g g 0 0
= (Juiet pperation .

= Choice of 10, 12 or 15 characters per inch
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new and old ham friends. ARA has a naw rptr gite out on
tha eastem slope with ?uod coverage into the mountains,
ome traftic reparts Rave not mada publica-
lion tha past tew months. Gontact me if yours was impof.
tant, don't break the string. Erom this month forward
gname dropping) will appear In this column ter extra ef-
ort & parformance. This month cangrats go to KBQBA,
KA , NBEA, Ham:nder aand meyn rnews Nets:
GWN 30 3ess, ONI 173, O 8, HNN!
31 sess, QNI 1554, QTG 106 Inf 2?9 CWXN
31 sess. QNI 2773, QTC 4815 F 830, Tramc NABQIP
2310: WADHJZ 2018, KAJAN 454 WAﬂOYI 374, Kopd 283
Rpx] 208, WDAIT 1 55. KABNL] 130, KBDZ 1h LAE
76, WONRW 28, WBDNHA 28, IApH KaDJ 2

NEW MEXICO: SM, Joe T. Knight. WSPDY — DEC: KBSXD.
S‘:T M KvaU, NMs: WASUNC KB5LI W5VFQ Southwest
{BWN) meets dally oh 7089 at 1930 local and handlad
10? msﬂs with 317 statlons in. New Mexlco Roadrunner
REN) meels dally on 38939 at 0100 UTC and han-
Ied 83 msgs with 998 stations in. New Mexico Breakfa.at
CAub meets dally on 393% at 06830 local and handled &8
mags with 9585 chacking, Yucca 2-Mir nat 78118 & 93/33
hardled 3 mags with 753 chackins, Garavan Club 2-Mtr
net B6/03 handled 14 msgs with 121 checkins, Caravan
Club sponsored the amataur statlon at the International

Science Fair and did a FB Job. An art| iciures were
sent 1o QST. SOF tore ort the aln or D5BLS and
WSHAZE, Traffio: 248, 177, N55J 123,
WSENI! B1, K.A.SK

UTAH SCM, L M. Normarl W7PBY — Thanks to all who
Fportad me and the ARRL For the Maast two years, as this
I be my last report as your SC | have bean drafted
the Neva.da.r Io amatsurs rve as their new SM.
MU i g Uitah VHF bociety officars: KDTBA
prea 7EF A 7” WATG]E %tr angr WE7TSY, freq.
coordinator; RD FE, N 2, secy ireas, KTUM has
anew ham 8 KATDIJS out of husgital and doing FB.
N7BOE new E!‘.‘- for Kaneco W 7RPF ne EC ior teh
Co, Congrats NM to W7BE WIFSG WTKIP WATTNZ
WE7AME and KATAFG, NCSS ot the VHF weather net and
to mosa who rsau la.rthx Eparticlpalad Fraffic: KTHLR 190,
WA B\H L 112, W7OCX 12, KYCKF 11,

WYOMING: SM Dick Wungar, WA?WFC BEC WITVE,
STM: WBOGH, BM: KDTAN. TE & OOVRFT Coord.: KG7QY.,
Pl & ACC: KCTQU, Still lookin forasmta Govemment
Liaison. KD7AN activated the State EQGC during the first
week of Juna to help with communications to Evanston
r the Disastar and Clvil Dofens Agency during the
hreat ot flooding. ARES/RACES & are [mproving our
skills but | would Tike to see more counties partlcl%a.ling
{70 rcentdo now, WB7YNHA reports the
Wi wboy et hald 22 sassions with 803 Q
PPFJ re| orts tha Wyoming Jackalol aNa:hale&ae&
:{;&nﬁﬁ% 75 QNI & 1 QTC. Tratlc: WB7NHR 205, KrSLM

SOUTHEASTERN DIVISION
ALABAMA: 5CM, Hubert H. Wheeler, W4IBY — Hurrcane
48250n started 1 June. Hopafully the season has brought
no recurrances of storms like Camille and Fraderick.
Howaevar, don't becore complacent; thera may ba anulhar
just around the comar. Field Day has coma and g 5
readlng time 1t was |ust fifty years ago that the ﬂrat Flel
r was held, and at that time a spacial license was re-
quired to parti'ci ate. If you wank a know how your gdlrac.
tor voted on matiers of i l|:u:|rta.m:a it will require a shange
in tha ARRL By-Laws. Writa your irectorrequsstin that
heoffera mouan to effect this changs of & rscordad vote
on each motion, Director Jay Hollaway, WEEJJ, will sarve
as chairman of the Forward Flanning Commitige. The
?wup will Include thres actlve Sectiol Managers. If you
1ave suggestions, thess ara the folks to contact. Thay will
be espec ally intaresfed in dmlcuitlss arising in impls-
rnemtingi ] reorganlzmion of tha fisld structure, Still In
neeod m ers. Why not vuluntear‘? It_raally
doesn’t hur!lIl abama roprasented on DRNS 97%
HNW4X Wawg WACKS KC4

F 4FQD WB4IXA GS WALID,
41BL & WB4H, 100% on GAND CKS 4FQOD.
Traffic: WAdJ N4FQD 140, WACKS 128, Nivax 100,

WBAIXA 50, WA4LXP 47, WaIBL 46, WALJPK 25, K4GXS
13, WADGH B, KC4GS 8,'K4ADZ 8, WB4TVY 8, KAUMD 1.
GEOQORGIA: 5M, Edd, Knsobucki KAJNL - SEC: WBAHXE.
ASEC: KASWI. STM: WAWXA, ACC: WAJABY. PIO:
A4PNY. SGL WABTZ, TG: KAUDR, OOIRFI: KaVHE,
NWS WA4PZD, Red Grogs: NC4E. The first Confederate
Signal Corps Hamfs st will be held in Madison at tha Holl-
daylnnonAu? 8th from 8 A.M. 1o 2 P.M. Many tnx to
the tollowing for all their etforts in manning the ARRL
hanth at the tercantennlal Red Gross Gonverilion held [n
Atlanta, One hundred thi hvo on Inatlons left the booth
to all 'gxaﬂa of eU.S WA, XE KLMER WBAARY
4] WBADDN N4DXX N4CXF NC4E N4FBN.
hlro are audio & viden publlc service anncuncements
available from the Leaglue tor use at your logal radio & TV
atatluns 5 you havs close contact wl%h aither ot these
GKI are” willing to run them !_j‘: ease contact PIO
TATENY. Tt your £lub desires ABEL ariliaton. & vour
membemhlp s 51% League members, cantact W, BY.
gclubs &Jocal ] turnlshed oummunlcati ns for
!he ecial Olymp cs he G ARC at Wamer Hobins
reported that there were 1300 comraﬁtors trom various
ﬁarts of the state, & 25 club mambers were on hand to
alp. It’s aloctlon time for most clubs In the section so
please have your secy send me a new list so that we can
put them In the column as well as have thermn for my
records. The "“Georgla Amateur of the Yaar” will ba an-
nounced at the Warmaer Hobing Hamtast in Sapt, 1t 13 spon-
sorad sach vear by tha Georgia 8SB Aszn. For furthar In-
{o, listen o the net an 3975 each nite at 7:30 EDT, or con-
tatt pres. KF4EH, Computers are beginning fo pop up all
over tha sactlon, all makes and models. We have In our
fratarnity manv computer angineers who do this for g liv-
maq Warider if we tan’t organize some sort of a computer
50 the beginners can get some info they need. Have
a gud summaer.

NORTHERN FLORIDA: SM, Billy Willlarns, NAUF - The
Gult Goast ARC operated two tratfic display stations at
iocal malls, WEA and AAAFG had mice origination
counts for the month as a result. GCARC also had club
Flcmc KB4T g va program to Daytona Beach ARA about
ightning. DBARA rpir controller tund growling. The new
net mariager for UFN is WB4GHU of Deland. He has
previousaly served as QFN NM (1977- ?S)and also Is a vary
active EC for West Volusia Co. Hig new tarm is effective
July 1. Thanks to outgoing QFN MM WD4AWN for a vary
fing job this past yéar. Among projects for the new




Don’t Get Stuck With Low

Resolution & Only One Memory
This Is The Unit That Can Be Upgraded

ace Systems

LINDALE, TX

Interf

Modes of Operation
8.5 sec. frame sequential

17 sec. high resolution frame sequential
128 line sequential (25.5 sec.) single frame transmission
256 line sequerntial (51 sec.) single frame transmission

Storage Capability
12 B/W pictures {128 x 128) world standard format now tn use
B hiﬁh resolution B/W picturas (128 x 256)
4 full color pictures {128 x 128) 4,086 hues of color
2 high resolution full color pictures (128 x 256) 4,086 hues of color

Total Capability

. Used with B/W camera and RGB filters
Instantly snatch color pictures using color camera
. Instantly snatch a commercial or éaublic color felevision picture
. Single snatch capability from a VCR composite or RF outputs
Interface any computer (B/W or color) using the [/0 port
. Displays, transmits and receives 4 x 3or 1 x 1 aspect ratio in any
rmode. 4 x 3 aspect ratio is full screen.
Compatible with systems now in use worldwide
. Overlays graphics (snatch & receive mades) over any picturg in

memory
Any future modifications will be sent to you free of charge providing
order is received on or before September 30, 1983,

BASIC SYSTEM NECESSARY
TO GET ON COLOR

You may purchase either High Resoiution or Standard Resolution,
which you may later upgrade.

Standard Resolution

3000-C Conversion. This system contains twelve 168K mermory chips.
This board is completely assembled, aligned and tested. Kit includes
all installation parts and instructions. Kit 485

High Resolution
3064-C Conversion. This |s the 3000-C system upgraded for high
resolution. It contains twelve 84K memory chips. Kit includes all
installation parts and instructions. it $560

Television Interface
I8TV-3. This systemn is installed (n your television set. [t provides
inferfacing to the first video amp and the red, green and biue guns of
the television set. it also provides red, green and blue video outputs
from the TV set providing correct color separation. This modification
makes an ideal monitor for both standard and high resolution cot}grt ‘&ﬁ%‘i
)

G010

bl o

DOV LRI =

%~

COLOR CONVERSION FOR
RCBOT 400*
Interface System's new 12 memory
conversion offers picture perfect
high resolution color. This new
system is the 3064-C Series. Its
fwelve 64K RAMSs, video input
multiplexing and timing circuits
provide excellent resulis in both
receiving and transmitting. Four
miodes of operation are available
at the operator's fingertips. Its
compatability with existing on-the-
air transmissions is outstanding.
It provides more memory storage
capability than any other unit

currently available to SSTVers.

Additional Modification Available

1. Single frame (line sequertial) and color bar generator $65
2. Full screen (4 x 3 aspect ratio) $134
3 First sync modification and graphic overlay N/G

CIM 4000. This is a computer intertace module for any compuier
with an 170 port. Video is transfered from the memones of the
ROBOT 400" to the memories of the computer. All types of image
processing and graphic overlays are possible {software not inciuded)

$120

The following TV sets can be used with this system:

Gold Star 13", model #CR407
K-Mart 13", model #KXMC 1311G
And Others

All modifications can be installed by Interface Systems.
For further information or to ptace an order,
call (214) 882-9908.

INTERFACE SYSTEMS

Route 4, Box 634K, Lindale, TX 75771

WE REVOLUTIONIZED
COLOR SLOW SCAN TV

*Rotiot 400 is trademark of Robot Research, Inc.
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NOW AVAILABLE!

Qur NEW VS-T Voice

Synthasizer! by Hi-Tek
$159.95

inc.

* Specializing in VHF & UHF
Repairs! -

« Specializing in repair and parts
availability for KDX Trans-
ceivers, models FM-144 —
F-2030¢

« Authorized ENCOMM Dealer!
* Stacking KDK-2030

Mastercard/Visa Accepted!

Hours of Operation - 9:30 a.m. to 5:30 p.m., Monday — Friday

HI-TEK L ADS

113 Saunders Ferry Road
Hendersonville, TN 37075
{615} 822-0943

tormerly KDK DISTRIBUTING CO., INC.

SSB/CW/RTTY
$84.95

If your tranwscaiver lacks some of the latest conveniences for circumvanting QRM, then solve your problem
both economically and sffectively with the M$B-1 Audio Filter. You will be astounded at what the tuneeble
§-pole lo-pass tiltar section alone, can do for you, considering its incradible 48 dB/octava cutoff ratal

The notch filter has both varlable fraquency and selectivity countrols, and is very sftactive in removing
heterodynes and S56 splatter. Notch depth is 6 dB. For peaking, there is m variobles bandpass fiiter with both
trequency and selectivity controls. Highly useful on CW, the controls can be adjusted to smphasize voice on

d

S5B signals. This filter can ba hed in or out, ind

ntly of tha other filters. By the way. thera is alsc

tixed B pole hi-pass filtar with 330 Hz cutort, Al thres tuneabls filters cover 300 Hz ta 3kHz.
[ngert the MSB-1 batween your phonm jack and phones or apsaker. Dalivars 2 watts of claan, crisp audio,
Requires 12 VDT @ 300 mA. 115 VAC adantor available b $8 95,

VROER TODAY. ¥ not completely satisfied. return within 15 days for o prompt refund (less shipping and hand
ling). Add $2,30 shipping ane handling, SEND TODAY for complese list of products, Dealer inqutiries welcome.

M&M ELECTRONICS, INC.
P. 0. BUX 1206, BREWTON, ALABAMA 36327/PEONE (205) 867-249%

HI-YOLTAGE RECTIFIERS
14,000 VOLTS~ | AMPERE

REPLACES

IDEAL FOR 2 KW,
BE6-gT2 LINEARS
3828 ETC. Z30A, SURGE.

4 FOR $20.22 POSTPAID

K2aw's "SILICON ALLEY"
175 FRIENDS LANE WESTBURY, NY 11590

COMPUTERIZED BEAM HEADINGS
USA GREAT CIRCLE MAP

A tant stirgs - Utistomizged on your EXACTQTH
A must tar ethoent bearn 1s¢
Fst List: Al ARRL counmmes & more. wwes 5660 DX
lecanons, distances i kilometers Hea call smmediately
knuw heading Listed by ralf sign prefiy, map centererd on
USA Znd List: {ver 370 USH CANADA sihes Listerd
Atphaheheally by ety distances in tules 3ed List: Like
Zif list, gt alphabehc by srate it naee, call QHH,
tatiturie & longude t knewn. $9.95% tor everuthing to
Ted Herrman, AESG )
B01 &, Buchingham Ct, Sterling, VA 22170

124 5%

manaﬂament 13_a possible rebinth of the QEN Butletin,
WO4M (ex-KF4EL) is busy with N4ADI In c'r:FanlrJn and
ms.nagin? ht and vhi nets’tor the Orlando A WAijUP.
Publi¢ Information CHficer for N Fla, is looking tor Plas
In the pﬁ.:lation canters. {f you ara interested, let him
know. KBALB reports that otcupanis ot 4 submerged
vahicle were discovered by hama and authorities wera
summoned via two metars aftar the vehicle wracked on
a remote stretch of highway near Sanford, The Semincle
o amergancy group {8 finishing construction of a trafler
fo be used for public sarvice evenis. The Saminols Co.
RACES net now meats at 2000 local on Tuesdays on
145.52 MHz. Tha Hetnando Co. ARA adoptad new by-laws.
WAIYMY upgraded to Advanced. NAUS gave nice pfogram
on computers at HCARA Maeting. HOERA tinance com-
mitteg s composed of KBOLT WD4IXH & KB4ETW,
RANGE Rabbit Hunt participants now headed Ji%bg
N4GIH. Recent winners Include WDANYT N4AFE N4GE
N4EPD and KA4FPQ. EC KC4N an RS membaers took
part In a aurprise county-wide emergancy drill. OPARC has
cornﬁletely ovarhauled rotr on 148.077.67, thx 1o NUAY,
€ D4XP [ognad his machina to the club so that the maln
ptr could he taken down and rewcrkad. NOFARS
itomebrew contes! is set far Sepl. meating. Trattic: WF4X
604, NAPL 593, WA4QXT 570, WF4Y 388, WB4TZR 307,
AFG 285, WAMEYD 235, N4GDT 214, WB4ADL 196,
NYAE “188, KA4RVQ 167, WAMGD 137, KB4LE 131,
dGHU g5, KDARK 74,
wiaGUJ 87, NE4Q B2, W3IDD 41, KDAQY 40, NS4C 3¢
K 4VXT 36, NAADT 1, WO4M 28 WD4ARID 27,
4 27, WBADTS 24 WD4ORO 34, KBAT 18, KA4RBY 14
WALSTZ 14, NQ4P 11, KA4ETX 10, WALUW'9, WBIAWG
B, WB4YQP'S, KFAGY 7. N4HGD 8, KAZRMH 4.

SOUTHERN FLORIDA: SM, Richard D. Hill, WA4PFK_—
SEG WASS, STM: K4ZIC AGC: AA4AW], BM: WALEIG, TC:
Kl4T. The numbar of station activity reports decreased
signlficantly in May. Thanks to those who do submit them
80 faithfulty. WLISAEP of tha Fort Myers ARG continuas
to be instrumental in origlnating SAR'S from that area.
May was a busy month for tha Fort Myers hams — K4FQU
writes thai their activities included the annual club pic-
nic, as well as providing communications for the Power
Boat Regatta and boat races in the Gulf, Thare was also
an ares-wide radio drill held, and the Fart Myers club is
sponsoring an explerer troop with ham radio ag its special-
ty. WA4EIC reported his total bulletin trattic for the month
was 6 receivad and 38 seni, No other OBS reports. WA4EIC
would llke @ short report trom each OBS each month 8¢
that we know you are active, It thare is any area with no
(18S, let WALEID know and he will help arrange for an ap-
Fgln_{man!. KE4Q said he has djust passed the 200 mark
r DXCC countrias confirmed. Many thanka ta WANFK
who started the Southeast Flonda Vratfle Net. He has
been mana?er sinca it was formed, but turned it over 1o
KF4RL a3 of June 1. The Broward ARC and the Fellowship
<iub held a foint picnic in May — lots of hams and goed
food! wrote that DLSCC visited Lakeland (n May.
Thus far in 1983, DJ3TQ DLIME DLSGC and FEKW have
visited in Lakeland as a result of the weekly QCWA skad
on 14380 at 1400Z avery Thursday. WB4BZL, writes that
the SARA, Ing. volod yes an & club rptr, 148.31 In/148.91
out. He also re?orts they have confirmed cooperation wit
the Sarasota Civil Defanse, Was ao%tu bear that WADL's
XYL, passed away In May, 73
3033, WIVH 684 z'uMP 379, MSCL3112 KAZK 303, K4lA

160,
WH4AID 105, WEBEZY 91, W4 i
WAESH £3, KAINXE 52, WDARBW
42 WADVO 41, KF4AL 3‘5, WAGHXL 37. WATLV 3
26, KaJLL 26, WAPKP 35 K5IHH 34, N2ZWX 33
23, W4SME 32, KA4BBA 29, WIDLP 27, KBAKH 24, Kad
21, WKAF 21, VEBBSY 20, WAALKY 18] KAFQL 14, Wa3lJ
13, WAMPV 12, KA4YHE &) KA4GDU B, KA4,

UK 5, KXOT 5, KAAAWY 4, kd R
WB4GJH 3, KAKKP 3] WAMFD 3. NX4x 3, KM4G 3,
KAACXE 2. WD4MCE 1, KF4JA 1, K4OVE 1, WD4PPA 1]
{Apr] KAAWSY 3, N4BXU 2.

WEST INDIES: SM, Gregorio Nieves, KPAEW — Plans for
tha June Fiald Day are being elaboraied at the Puerio Rico
AHCG, and final meatings for coordination will be hald aar
during the month ot Juna. Congrats to our active WIN

wheo upgraded to Ganeral clazs. He got his
well deserved new ticket during this month. Do not lat
your lemperaturg cool down, and keep going to the next.
it is with deep regret that we raport the passin?qaway of
KP4BHM, who was very active in the Navy Mars Net every
day at & P,M. and [s being missed by us. in tis last report
as SCM, KP4CV reported the passing away of KP4GH er-
roneously when it should ba KP4GL, brother of KPAGH,
Tratfic: KP4DJ 49, KPJABK 25.

SOUTHWESTERN DIVISION
ARIZONA: SM, Erich J, Hoixer, NYEH — The month of May
has passed and the thoughts of all the ARCs in the sec-
tion ara turned to Fleld Day. [t (ooks Iike there will be a
raal_lrv %c\u[od showing by the AZ clubs. WTKAX reports that
WRYBVV talked with a fellow who had shat himsalf in tha
Music Mts 1o kesp tim awaka Lill the DPS hellcopter ar-
rived and transparted the individual to the Mchava Gienaral
Haapital. K7RDH raports that he wiil ke in Eurepe through
July 4th, To date there have bean no applicatlog‘s of
racognition as a Speclal Sarvice Club bY( any of the af-
tiliatad ¢lubs In the section, [ will be iooking forward to
hearing from vour club in the near tuture, Flans 2150 ara
progressing wall for the Ft. Tuthill Hamtest. 1 hopa 1o mest
as tmany members ag pessible thers. There are still open-
ings in the revised tiald organization within the section
{or turther detalis, please contact me. FSHE honars this
rmionth go to KB7EE and WEKMF, ATEN: QNI 1063, OTC
47, Cactus Net: QNI 871, GTC 115, Tratfle; WER 13%

167,
K7UXE 96, KBTFE B3 a WATKO
38, WB3L N 24, KATHEY 22, N7CGY 20,
K7RDH 14, KZNMCE 12, W7LBW 11 0, KTPOF &,
NTEA 4, WATYUL 4, WATNXL 2, KBSY( 2 (Apr] WIOIF 34,

LOS ANGELES: SM, Stan Brokl, N2YQ — SEC: NSUK.
STM: WEINH. AGG: NFED, M@y was an axcl!lng manth
with talks given by me at the West Coast ARG, SCATTS,
2nd an appearance at the TWR Swap meet with ARR

hooks and stuff. Club News: Thirty oporators from the
South Bay ARG Froviﬂed communlications for the March
0f Dimes watkathon an Sund%v April 24. Ramona HC is
glarting a Nowies class soon, Ongoing licensing clasges
are being held by the San Fermando Valley ARC. Ten
operators fram the JPL ARG provided communications for
the March of Dimas Walkathon, United Radic Amateurs
Club 18 kolding requiar monthly 1-Hunts. Hughes E|
Sagundo ARG held an auction on 30 April, netting enough
10 buy a TH3 Jr beam for Fleld Day. Man clubs arg
gearing up for Fleld Day. Args News: NBZH is now tha EC
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BUTTERNUT.
ELECTRONICS

g, oddal Moy

uper
Tramibepgnn

BUTTERNUT ELECTRONICS

Model HF8V-~Completely
automatic bandswitching
80 through 10 plus 30
meters.,  Qutperforms  all
4- and 5-band “trap”
verticals of c¢omparable
size. Thousands in use.
worldwide since Decem-
"ber ‘81! 160 meter option
available now; retrofit kits
for remaining WARC bands
coming soon. Height: 26
ft/7.8 meters; quying not
required in most instal-
lations.

Model 2MCV “Trombone™ ™
—gmnidirectional collinear
gain vertical for 2 meters
having the same gain as
“double-5/8 2" types, but
the patented “trombone”
phasing section atlows the
radiator to remain unhroken
by insulators for maximum
strength in high winds. No
coils “plumber's delight"
construction and adjustable
gamma match for complete
D.C. grounding and lowest
possible SWR. Height: 9.8
ft/2.98 meters.

Model 2MCV-5
oM "Super-Trombone™ ™
{wEW! — Same advanced
et features as  the

basic ZMCV but a
full wavelength taller with
additionai “'Trombone”™
phasing section for add-
itional gain. Height: 15.75
ft/4.8 meters.

All BUTTERNUT ANTEN -
NAS use stainless steel
hardware and are guaran-
teed for a full year. For
further information on
these and other BUTTER-
NUT products write for our
FREE CATALOG!

Zap!

KDK 2030 25W 2M FM
Super reliable! .......... $250.00
BOQKS, BOOKS, BOOKS -
Radio Pub., TAB,
Callbooks, Gilfer, RTTY, SAMS,
Rider, ARRL, AMECQO - Our
shelves are fulll

CUSHCRAFT R3/A4........ 22900
MFJ 1224 Interface.......... 79.85
JSC 450 Ohm ladderline .... .20/t

RG8x Silver............ ... 4/t
KANTRONICS Software. ... 10% off
ABACPT..........cvcae. 199.95
JERSEY SPECIALTY

RG213 ... . it 2971
ALLIANCEHDY3 ............ 99.95
ICOM 25H

45W, 2ZMFM . ... .......... 349.00
YAESU FT77.....0cvvvcnntn 539.00

FV1D1DM (limited) . ........ 150.00

SP101 {limited) .. ........... 20.00

FT20BRA ... ... coivvnen. Call
ALPHA DELTA &

SHERWOOQD. . ....... 10% off list
ANTECO5/8 2M

Mag Mnt Ant-Complete .. .., 25.00
SOLAR POWER

Corp. Modules .............. Call
MFJ 496 Keyboard ......... 268.00
HAL CT2200............... 829.00

MPT3100 . .............. 244900

12'screen..............,.. 189.00

See you at the
ARRL Delta Division Con.
at the Civic Center
August 13 & 14

BENCHER Single lever

paddies ............... New [tem

Black .....oovivieiiiiaan. 39.95

Chrome ................... 4995
TOKYO HYPOWER

HL160V 3-10

in/160-180 out............ 299.00

HC2000 Tuner ............ 299.00

PRO-AM Mobile

whips 75M to 10M .. ... 20.00 ea.
SIGNAL CNE One

Mil Spec (good trades). .. 4995.00
HAL MPT3100/

405 EAST MARKET 5T, LOCKHART, TX 78644 ;
Message unit .........., 2449.00
STE000......c0ciiinin 219.00
STE000......cceoivevinnnn 64500
Best Picture at the Best Price - From $495.00 CODE X STAR - PRICED FROM $149.05 E'?T?'OS}?IE:;(;:DX """"" 377%23
VIDEOSCANH 1000 - HIGH RESOLUTION S$5TV M I3 s Per Doilar Than Anything Else! | § 070 =AML rrevsaarenss.e.-n A
- % inem g acn et et ore Featuras Fer Dollar yining WELZ Meters ............. 10% off
X tor anvihing lessl DRAKE TR?A/RV]’S ...... 1?0000
Goples code | improves ICOM IC 751 and IC271....... Call
from your 1 your code
recaiver! spead too! | \
E k - Idral for navices, SWLs ad seasaned amateurs, Boutan code. ﬂ
New gehgration aMialetrstandard $08n convertet sendd and  practice nwiilatar and spesker Copies Moe, HTTY and aS0§). 4
1ecapven sharp pwtumes vaith up o 16 nmes better veiomnon Large LEDs Easy ta connect and nperate Automanc speed

than earhier amts, Compatiale woth existing 85TV plus high  tracking. Exceilent digitalfanalog bitaring, 12V or 120V AD
resojution fmodes, Three swen rates optiond call sign and much  with A adgprer provided Compact, 2bs. Carnect ramputer
ore, Easy ok, Amatrir, ghone bne TV, survelllance tele-  ilke WI1C-2017ponter vnth optional ASCH natput port
conterencing, ghc. Free “How To Ger Started In 587" Kit: 5K $149.95 Wired: C5-F $1%9.95  Shipping: $5.00
Kar; VS-K $495.00 Wired: WS-F $685.00 Shipping: $8.00  AS€1 Port Kit: C5-1K $49,95 Wired; CS-IF $659.95

Electronics Supply

1508 McKinney
Houston, Texas 77010
713-658-0268

TOLL FREE - ORDERS ONLY
1-800-231-3057 y

MORSE-A-KEYER -- CW Kayboard Eir: MAK K $15985  Woed: MAICF $199.95
Call or write for FREE brochures, Factory Direct -~ WE'RE AS NEAR AS YOUR PHONE!

%&M Corporation Talephone: {4141 241-8144
P. 0. Hox 5130,

‘Thiensville, Wisconsin 53092 \_

Shepming: $5.00

A_ugus_t 193_3__ 125'3




SEE US FOR THE BEST DEAL
¢/ YAESU

TEN-TEC @«=nwoon

(803) 366-7157

800-845-6183

G.LS.M.0.

1039 LATHAM DR.
ROCK HILL. S.C. 29730

Service Department
Call 803-366-7158

The New Standard...
the uitimate IAMBIC

PADDLE

Modern CW technology at its
best! Carefully engineered to
make optimurn use of today's
keyers, the Bencher lambic
Paddle is a symphony of
modern materials, design
and workmanship. This is the
paddle that provides the per
fectinterface between the CW operator and
his rig. Smooth, instantly responsive and
fully adjustable to suit your own touch. From
the gold plated solid silver contacts to the

heavy leaded steel base, it truly is the ultimate.
At seiected dealers or add $2.00 handling.

Standard $42.95 Chrome $52.95 Gold Plated $150.00

BBENCHER, INC,

333 W. Lake St., Chicago, IL 80606

WATRWS

v BRISTOL. CT.

SIZE: 3a" x 1R
COLOR: Black and White

We alsc carry life member logo badges.

State CLUTCH or PIN BACK
Mail money order for $5.00
{No personal checks or C.O.D.)

ACME ENGRAYING

23 Flobm St Bristol, Ct. 06010
{203) 583-7787

A BETTER MOUSE_ TRAP

TRAP YES. .. BYUT NOT FOR MICE | T8 THE HAWK
HTP-T40M 40 METER ANTENNA TRAF. SMALL, LIGHTWEIGHT,

The HTP T40M can be the heart of that multihand antenna you've wanted,
MNow you can hiws it . . 2nd at & reasonabte price ool  ORDER TODAY !

HAWE i $21.95/pair

PO BOX 26324 POSTRAID
40.Day Limted Woraanty  PENVER. GO, Calo. Revidents Add
Dirbersee, o EreRE f023g K% State Tax

AND LOW VISIBILITY WHITE, 17'S RATED POR FULL LEGAL POWER.-

FEDERAL COMMUNICATIONS COMMISSION
ZLECTRONICS ENGINEERS
STARTING SALARIES
$17,383 - $34.820
The Fedaral Communications Gammission is recruiting
for Eiectronics Engineers,
These positions Are career civil service positions located
inWashington, D.C. and held locations throughout the LS.
Far information call Mr, Harvey Les (202) 632-7106 or

write!
Federal C ™ !
Parsennal Division, Hocm ,208
1919 M, Strest. NW.
Wamhmqton D.C. 20554
AN EQLIAL OPPORTLUNITY EMF‘LOYFiFl
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in charﬁe of all Los Angeles city-related matters, He Iz
presently implemanting the city plan far disastar com-
munications. K6CL rerorts conditions so at he had
no GO raport for the first time in & long time. KEUYK has
big rpt aiter baing away for 15 dayt Los Angeales saction
B o o Sk ek "ﬂ\?sln':'—’tt’g:s.?“:\ﬁ
Coma an, gar rattic:
152 KT‘foJ ?wgwm 70, ngzass &8CL 26, NBLZG 24

OHANGE SM Sandra Heyn, WAS ngra
NSEW on ap f]:t ‘ot Public Infnrmatlan Oﬂlcer (PIO} who will
e looking for P%gerson to %Eo int Publlc Information
Aaat (Pi WE6JBI) have qp
ointad GOPS EG tor ntra Hospltal Comm. Grou
C. The hosﬁltalAgroCR recently held a FB SET with 5
ho Itals, 5T appolnted KAGHJK Mat Man
Aof RTTY; HIK managas R Y traffic nat held d 'ﬁ
10 n both WEIWO/B_146.7(.6) an
145.12(-8 Ilnked with other RTTY KBLJA El rnanagx
ing naw ernergéancy net tha rneets Wed 12 noo
on WECNL/R 148.14(-.6) on antlaags ; the purpose o
the nat Is to develop a pool of A members avallable
for semce work aw{ hours. EG Wi HB raports mych
ARES/RACES aclivily that Includea display at RED!
Earthquake praparedness, Upland Earthquake Drill, and
SK/10K “Good Health Aun,” ARES/HACES sup orted
Riverside Co,.wide quake exegrclse with avar 50
llcnpatlng W6UBL) headed up ARES comm suppol at
Base for “Exarcise Night Owl;; s onaored by
the National Cornm Bystem. Riverside Co. ARA spo
"Shop & Sw?f net” Tues 773G P.M. and "Potpuurri Nel“
Wed, ¥ on WETJIR 146.889(-.8), New Oranga Co,
free "Sw Mast” held 2nd Sundays atartinq att AM. in
Anaheim behind VSC Electranics 'with talk-in on 147.51
MHz, For list of local rptre and WestLink schadules, send
SASE to OBS NEBVU. EC WDBBNG reports successful
ES/IRACES disaster drifl end comm support for

A, sec

H 255 ¥kHz): pre.
DEF’S V_P WeHDV, sacy.; Wi K troks, So Countles
Amateur e!epnntar Suclety( : WBS YOS
V, treas. Hiverslde ARG: KABTUO,
ros.; KN‘EU vg 6DNS, secg EHH, t roas, Gata]lna
pir Assn.: WEPPRY, pres. EHT

1]
KAGRAE. Trans.. East Venittiar fC Kiaaf pm%ow'nsfﬁ-"
P KABLED, sacy.: Org, Hill Contasters:
ABJAH cha]rrnan Ja a.nasa Amarlcan
pras.; WEAN, v.p.: W. acy.: WAGSSM !mas For
advanced re Is ration !ur ban uet'to ARRLISW Division
canvantion mﬁ-{tﬁéen $ ttol Harsntcon. 5?':3 1582,
aep regral, | muat repol & pags-
mofTAS Chaimman WAGKDS. PRHR: WRNTN NOGIW
BQCA WBEQBZ AlBE Trafﬁc. NEGIW 392, WABQCA
271, WBNTN 212, KASHJK 192, KEX[ 135, AIBF 107, K6GGS
£1, WBBQBZ 85, WERE 80, b 86, NGGOT 59, WETKV 4.

SAN DIEGO SM, Arthur H. Smith, W8INE - AG
WABCOE. WABCUP, BM: WAGHJJ STM: N6GW. &
WEINIL. To develop a section publle Infofprogram. clubs
aré ancouraged 1o designate = member or public infor-
mation, Publi¢ Information Assistant (P A)ap&oimmants
ara avaliabla In the new fletd organization, [518]
Jan’y P, P.O. Box 1234, Coronado 9211B
12:5 tor defails. Also, send him coples of press
mlaasas and cl??ings 50 Go. Emerg. Med. Svg, hald a
mass casuajty 11 with two soparate avents occurrin
within a few minutes of mach other.
simulated casualties, AHES pravided 40 g erators te 12
hos[J tals, 2 casualty collaction cints, Rad q., twWe
dent scenes and for exercise ccord[naﬂon Atact
SEC WBINI (273-1120) if you would like to got involved In
this activity. Convalr ‘ARG awarded rtifl cates of
Recognition to KSDBJ NEFNQ KBQJF’ DEQK & KM
the club's annual dinner. Naw ARES members N6|G
NBIlM NB|MN WEIOW WATGOH. Tratlic: KTBA 749, KMB|
leéléﬁzz‘zo K6HAP 175, KBBAI 74, NBAT 27, WASBIIK

WBBFLG. sachtreas.' AZV, fra coord Le[aure W?ﬁf’,

S8CY.; w

To handle 1

SANTA EARBARA: SM, Hohsr‘t N. Dyruﬁ WGPOU —_ Ok
a “eommunications” siud mt given to Callf,
smic Safaty Gomm by WHP! U atdur Radlo flled

essantlal rolas well. SBAR SCTN supparted mutual aid

ide Co, § K Vant. Co.

GE | WBETMF ra
elacted pres. 8Iml Setilers. WAGZ KEGWH awardecl
HAs. Paso Robles ARC rafflad Vi c20 at BBQ —

3 chang-
ing times. Kiwan[ans»CaTlnte a given lllustrated ta.tkby
WBGUN NSAJA given voluntesr emerg. svcs
awmlby ssomb O'Connall. Silent T WBJYK. An-
nual beaiu—Summ t Bike-2.thon comms. b Venty nh%o
ARES/HAGES o p over 10-mite course led by WBERVA
4 Whel Ea}a Racing Agsn, supplied annual comms
for 2day Baja int'l “S500” mi. Ensenadato San Fellpe. MK
Twe checmgolnts manned by Paso ﬁnblestﬁTsp
ops WBME YDZ KJGR WABYZH WEQ
on ATTY: KQ8! WERDY. bonajo Vallay, NBMA&WABUEO
operating first SCTN IfSJ radln an _vhf, WEHW
developing Oxnard ARES/RACES p EC-KABIWI
5 fletd teams on 24 hr back countrY RF m%DEln_? exerclse
SBAR S0, Co. flald team scram gearches
Elus lost parson hunt by WD BNH 3 WDBESU Into wae
, Cambria, ccmpleted one wk emer% mgmt.
::Qurse on quake preparadness at xnard's
BKF holds ¢w ragchew net 21. 15(1: MH]’. Santa Ynaz
ARG installing 220 rptr. Blood banks in VenturalSBAR con-
nacted on 40-mir test statewide by WBBSRVA vhi/KABYOY
ht, KABJWK SBAR So.

WEST GULF DIVISION
NORTHERN TEXAS: SM., Phil Clamenta $E5PC -
ASMIACT: WABOF D, PO STM: WEVMP, PIO
N5FDL.OO.'HFI WE5JEP. TG.WBSIIR BM WEQXK.
Wh gnu can see, the section staff is now cam
plate. d | | vary forfunate tn have the finest group
of dedicated amateiirs that could be assembled; sach Is
an expert in his fiald of responsibmty 5160 NSFDL report
his appt. of the following as PlAs (Public Information
Asslstant;) NSDRZ WAS TKDSFL HGL. The ﬁoai I5
a PIA fot each activa club in the section. Cont
to volun!eer guur services, or to report newsworthy itams
@ 2 allas. This column Is reall
rnlsnomer This "news you are now raading was m Iad
by ms 2 months agol In’other words, | have 10 wrl1e ths
column looking two manths into agrystak ball! | h mauq-
gested Lo our director, and have sant radiograms to all
Ms urging that at least half of the allotad space for S
finn News be sold to advertisers, and thm addl:lona! in-
come be alloted directly back to the fleld organizatlon
| have parsonally pledged to cut from my allowad 55 lines
to 25 linas or less aach month. If all 73'8Ms did this, we




Your Ticket for a Spaceflight

A Unique Opportunity to
Fly Your Name in Space

O5CAR 10

Imagine your name in a spacecraft traveling over 250,000 miles a day, for years and
years to come!

For your tax-deductible contribution to The Radio Amateur Satellite Corporation
(AMSAT), vour name, call sign and QTH will be placed on microfiche and affixed to
the spacecraft body of the next available AMSAT built and launched satellite.

You will receive a handseme personally numbered certificate confirming your reserva-

tion for the spaceflight. And even though you'll be going in name only, you will be
recognized for your important contribution to the Amateur Radio Space Program.,

GET YOUR TICKET NOW. SPACE iS LIMITED!

Yes! I want to fly with AMSAT! Please fill out the ticket (or a copy of it) and

mail it with your tax-deductible contribution today!

|
|
AMSAT LastName _______ FirstName _________ Call

l
Name in Space Project : Address §
Post Office Box 27 ! City State Country =
Washington, DC 20044 | o | S
My donationis [J %15 (minimum) L1 $25 [l $50 U] $100 Z
US.A. ! =
: Enclosed is [Z] Check (_IMoney Order LIVisaiMC %
‘a | BankcardNo. __ _ Exp.date =

Ny |

! | Signature
I
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AAHRATE(E AMPLIFIER SALE!

B1016 2 Meter Dual Purpose $249
H.T. 1-2W In - 35-80W Qut
or Transceiver 10W In - 160W Out

Madel Band Pre- input Quiput DC  Sale
amp Pwr Price
B3 M No 2W 30W BA 379
Bi0B 2M 0 Yes  10W W 10A $159
B1018 M Yes  TOW  160W  20A 3249
BaU1s Elr] Yl:ﬁi A0wW 160W 17A 3199
caz 220 Na W 200 54 %79
G106 220 Yas  jOW B 104 114
1012 2207 Yes 1OW  {2OW  3DA 3259
n24 440 No 2w AQW BA
DIQION 440  No  10W  1D0W  2DA

RC-1 Remote Control for Mirage Ampliflers, ... . ..
MP-1 and MP.2 Peak-Reading Wattmetar. ..., ..

ASTRON POWER SUPPLIES
Haavy Duty - High Quality - Rugged - Reliable
#® |nputvoltage 105-125VAC Quiput; 13 8VDL + 09V
& Fully Electronically Regulated—>5mVy Maximum Rippie
@ Current Limiting & Crowbar Profection Circuits
* M-Series With Meter—a-Series Without Meter

Model "Cont. Amps 1G5 Amps Price
AS4A a s $
RSTA & 7 44
AS12A b 12 59
as204 18 20 83
RS20M 16 20 108
RS354 25 38 135
RS35M 26 a8 149
RS50A 37 50 199
REEGM a7 ) 229
MOBDEL RS-50A
g

i

YAESU FT-230R
A

List $359 List TBA

Call For Your Special Price

Call Faor Your Special Price

CT2200
KB2100 $959!

CWRB700 Recalve Unly Telereader
CWRE7450 Racelve Onl [
DSI100ASR Opluxe RITY Terminal, ... .. _.__. -
MPT3100 Message Processor Terminal . .

109 1 * Scops wr Loop Supply
576000 RYTY Nemodulator. | L
ST60D0 Deluxe l’.lemodulator.fkwar .................
DSKa100 Dise Storage Unit. . - . !
ARU1 00O Amtor Error Correcting [erminal. .. ..., .. ..
KE-1212 *High Restlution Monitor. , ...

RS2

Communications Sale!

CWRE850
$848!

Telergader. . ...

'
'

RLDRAKE

-
TR-7A Transceiver On Sale $1389!
Accessories In Stock - Call!
L7 HF Amplifier Only $969 {Less Tubes)
Eimac 3-500Z Tubes $199/pair

Your Spaciai Price $1,029

"Corsair List $1,169 Model 226...$258.00
Model 4229 Kit..$189.00 List $599.95 Sale $639

ALL ACCESSORIES IN STOCK—CALL!

New Argosy
Digital Transceiver

37144, Handie Taliue
ON SALE!  Only $279

e o

IN STOCK FORK IMMETIATE DELIVERY
® jd2-149 Yot MH?
* 24 Hour Clack

A

» AW TWS T Qutpit

* Ligud Crystal [rsplay
OTHER SANTEC ITEMS

ST-440uP a40 MHZH T, 5499

AEA CP-1

SM-3 Speaker Mic EE]
Si-1% | eather Case 9
T-RRI Base Charger s
51460083 Mi-Cad Rattery 9

TUKYB
HY-POWER LABS

Regular $69.95 SALE 859'

HL-30V 2 Meters, 2W In - J0W Qut
OTHER TOKYD HY-POWER ITEMS

HL-82¥ 2 Mir, 2-12Win- 3585w ut . 134
HL- 1604 ¥ Mitr, 1-15W tn - 160W 0wt 294
HL-20U 440 MHz 1-3W 1n - 200 Gut 99
Hi-80U 440 MHZ 10W [n-80W Out wsPreamp. 3349
HEC-Z00 HF Ant funerw/Walimeler 4
HE-2000 Deluxe 2KW HF Antanna Tuner 298

128

aaT=

e PADDLE
B4 AMPL...... 813 OAWACNa203 1Y T s 32
[ M PB4 ..., gi 1 mirs HY.2 Cheome $49
C ter Patch Interface  AB-£0......521 PBRED ..., 1 2G/200/2600 wita
omputer Paich Interta mmm-mr-u;m '
List Price $239.95 28 K’iﬂ‘? Bﬂdgem"
Call For Special Price Al
2622KWDrvload......... ..
i On All AEA Products. Igfeh\;gfeaﬁ?adgla, e B
am Keyer........ . N
RF POWER LABS AMPLIFIERS
A1000 160-19 Mil KW w/ AG Supply B1524 18‘5((12 b Keyer O z4g THE ¢
Y76 HMIC B-15WIn- 120WOulw. sl Supply 499|408 Keyboard. ...... ........ -.23% | INTERFAGE Reg. $169.95 SALE §149.00!
V3IHG B ME S-T0W In - 450W (it w /AL Supply 1189|5258 RF Procassor 09
VID Mt 10-15Win - 90 Outw/AC Supply | 4aq [624 Phans Pateh. --53 OTHER KANTHUNlGS ITEMS
VAU M 1-aWin- oW Outw/acsuyply  Gis | S0LI00W Tune, “< 33 | Mo steadier Hamtext VIC-20 59
VIBG 2 Mt 9-15WIn - 200W Dutw/AC Supply 544 941C Tuner w/Meter, . ::79 i Terminai Hamtext Model Bd Wy
V350 ZMU 10-20W1n- 40UW Out w/AG SHRpY 118¢ | 3488 Deluxe Tuner. . .. . 129 | Appie Hamsnft U alan Hamesall U
Fan Kits and Rack Adagtars Also Available—CALL! 985 Daluxe 2KW Tuner. .28% 1 Hamsoit 44 [Rs HOC Hamsoh w4




GENERAL COVERAGE—ALL MODE
DELUXE SOLID STATE TRANSCEIVER

Buy Now and Receive These Accessories Free:

300Hz CW Filter . 3FAEE  60QHz CW Fliter, SFREE
BOOHz CW Fllter $FREE  6Khz AM Fliter. . $FREE
Memory Backup .$FREE Installatlon. . ... $FREE

List Price $3074, CALL FOR YOLUIR SPECIAL PRICE!
Ruantities Limited — Huyrry!

GAT S5YSTEM-—Computer Alded Transcelves

» Wide Dynamic Range * Low Noise Front End

= General Coverage * 10Hz Drigital Readout
+ All Mode Transceive—CWI/SSBIAMIFMIFSKI

» Full Broak-in CW * RF Speech Processor
« Variable Bandwldth = |F Shift * APF/Notch
» AC Powar Supply
» 12 Internal Digital VFO's with Memories
* Much, much mora—call or write for info

Computer Interface now in development—
Qwn Tomorrow's HF Transceiver—Today!!
Manutaciurar's Suggested List Price $1499
Calt For Your Special Price Today!|

+ Adjustable Noise Blanker

160-10MTR WITH WARC BANDS TRANSCEIVER

= Digltal Readout

» Variable Bandwidth
* CW/SSBIAMIFM Mades » RF Speach Processor
» Nolse Blanker * Much. miuch more—

List Price $1149—Call for Special Low Texas
Towers Discount Price and Save §%%

= Bullt-in AC Supply
* IF Shift

FT-77
Hew 80-10mtr Compact HF Transceiver

= Digital Readout » Ad] Nolse Blanker

» CWISSBIFM Modes * W WideiNarrow

= Optional AC Supply, GW Filter, FM Unit
External VFQ, Antenna Tuner Available

List Price $599—Calt for Special Low Texas Towers

Discount Price and Save $3

ALPHA 374A
SPECIAL SALE PRICES

Model

List Sale

77DX $5450 *
78 $3495 .
3T4A 52585 *
T6A §1985 ¥
76PA $2395 *
TECA $2695 *

*Sale Prices Too Low To Print!!

FT-728R
VHFIUHF

| FT-230R 2mtr FM
EV-70R 440Mhx FM ... 5399

* 10 Mamories * Two VFQ's
» LCD Readout = 25W Qut

* Mamary or Up/Down Scan

Call today for Special Discount
Price & Sava §%

» 50-54 Mhz
» 144-143 Mhz

* 430-450 Mhz

Information

All Moda Tri-Band Transcelver i s -

» 10 watts output on all bands

* 21,245 & 28 Mhz
option avallable soon

Please Call For Price & Dalivery

VHF/UHF Muftimade Portables

FTH530R S0Mhz. ..
FT-29DR 144Mhz. ...
FT-790R 430Mhz,......

Price & Save 3§

.-$479
. 5389
...5399

Call taday for Special Discount

€2all For Your Special Prices!!

FRG-7700

All Mode Digital Communications Receiver .15 to
29.98Mhz—Recelves SSBAMIFM/CW, Bulitin S
Matar, Speaker, Noise Blanker, Timer, FM Sauelch,
AC Supply and Mora!

ianutacturer's List $4%9—Call today for Your
Special Discount Price!!

FT-208R 2mtr HT. ... ,$319
AF Out: 300mwi2.5W

FT-708R 440Mhz HT .. . .$319
RF Out: 200mw/1.0W
« LCD Display * 10 Memories
+ UpiDown and Memory Scanning
* Complate wiNicad Batlery,
Chargear and Rubber Duck Ant

Accasaoties Available:

LUC-8 Leather Gase, ....... 235
YM24A SpkrMic........... $39
FNB-2 Nicad.............. $29
NC-8BaseGhgr............ 589

Gall tor Special Yaesu E¥scount
Prices!!

METRON MA1000B AMPLIFIER
1 KW Mobile Or Portabla!

« Al Solid State—13.6 VDC Operation!

* No Tuning—Switch bands and Operate!

+ Bandswitching can be Remotely operated
to allow Trunk instatlation!

= |jse separate battery and existing auto
charging system for reliability!

IMPORTANT — Prices shown are suggested by the Manufacturer.
You can Save Money with a Big Texas Towers Discount!
Zall today for our Spacial Yaesu Sale Prices and Save $5% |1

Thera fine units in stock now at spacial
price of only $895 deliverad anywhore in
Continental U.S.A.!—Call for yours!

DI. of Texas Dlsritrs In.
1108 Summit Ave., Suite 4 ® Plano, Texas 75074

Teiephone
(214) 422-7306
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would realize a significant increasa in advertising sales
and Increased sacfion budgets! PSHA:
N5EZM KCBNN NSFDL KD FH N5BT W5l'| Trafflc; N5BT

5Ti 200, KASAZK 150, KDSER 98 Ksson 73,

. ASQ FD &, denw 47 KBSUT 42, NSFD da, NSEZM 32,

) WASEZT 22, WES ‘5 AES 114, KCBLW 14, W5CUE 12,
R § RS 11, AJ5F4 BYR

SOUTHERH TEXAS: 5M Arthur R. Ross W5KR wn ASSE,

MTM: NSTC. BEC: WASRVT. NOTICE!!] TEXAS GW

A REAL Antenna | THAFFiC REF MOVED 10 3807 Kbz pri une 15111 OO
: LN B it e ons rarho mots. SEG WASRYE roporis
i 1V n reparts

ln a SMALL Space . mam( 8South Texas hams involved in public service as a
t of many STX storms and tornadoes; he sends his
thanks and complimants to all concemed for excellent
work. ORS NSCRU still walking on alr after errival of 8
pound 15 ounce grandson! CIITf dwaller WBSFQLU aa a

outdoor antanna sure works %,.reat CAND Dmgr W55AK

" HL-32V VHF AMPLIFIER - The - reperts ST evestntad 159 AND my
N. GRU WSURN KDSKG NSDFO WBSYDD WSKzV NSEFG

B first of our super compact ampflﬂers for MD5G; he 1% also busiest OBS In USA with six bulletins,

use with ha‘ndheld radios. For VHF _ gl JIM‘W% B 29 sateliits bullsting, 5 propagatlon forecastsﬁ
- gperations, this unit produces up to ' sl LA T s Ne T

£ 1OR, ENCOMAL INC

bulleting, rnade 155 readings on ne
' ; % $-dwh ameter ool for : WBSYDD re n s 5TX raprasantaed 100% an F!NS b
+ 25W output with drive from your T pertor e KOIIN KDECE NEAMH KOWOB WaKLY NSDEO NEGRU
" U5 to 3\ handheid, Low insertion Mam Features: Aionio ARG bullatin reports « G Anton Aptr, iy
. i vided public service communications for the psl
- joss on receive and selectable power + Comers ALL HE ham & WARC bands Challenge, s 10-kiomater sun, on April 16, F1, Band ARES
.+ level design provide low VSWR to the - Good Signiatat 1/10th weavelength :g%,%a?go:“z ﬁf.{n}g‘éo %‘Ds %:@%%Tem’gge ‘5’:
i + Fi i ! ) Tra! WECTZ
" transceiver. - ] Fursomdipole n 21 feet NEDF FO 382 WESFQI) 226 NDAC 105, WaT £ Ta)- Ve
N - Operates from & to / feet X7 11 m.smgg% NETE B6, WBSMM

“Excellent for mobile’ use in snuggly B Low SWR & full legal power 60, WaKR 54, IS0V 40, KoOWi 0, WDSQKH 23
_ fitted smaller cars, this little beauty can ] Bglgxm;r;m”de‘i needs ra
' bg ;mmt’e% undgr the seat, out of sight + Patented helical lnading

,arid out oF miry « Great for apartments. condomin-
R . . ~ - wms, vacations, DXpeditons and

The HL-32V operates linear mode for - BTIETGENCY Use

SSB or FM [switch selected), and the - Usea by US. State Dept.
“hest news of all: the price s only - Basy "-hour assembly

38995 Suggested Retaill

teets o excreds FOC specifications. Wnte for more information.

Money Back
Blacksburg Group Guarantee

: (_7) Tom ”Y POWER MBS ’”c ‘ Box 242 Suite 100 Cormplete Kit i FRO NT

Blacksburg, Vi 24060 wathr Insrr ticns

Faor catalog, serud L"_)Sl mrd to 70319519030 $567.95 postpaid § N
rtment Q . it LINAY

2000 Avenue () Suite BOD, Plano, Texas F5074

Virgirea resilents add 4% ales tax
Al statedt prices and specifications subject P L AT E
t change Mthout notice ar ohiigation,

s 500 for either type

Bring
AVAILABLE FROM
things ARRL

Il down 225 MAIN ST.
NEWINGTON, CT 06111
to

'L A |

HL-160V VHF AMPLIFIER — This
Is our big 160\ 2 meter linear ampli-
. fier which can work with a radio of
. TOW or even 3W outpuL This setup is -
- achieved with a pair of rugged VHF |
R transistors, using highly reliable - /|
~One-board construction, and with the (
-~ HL-160V's-built-in 12db MOS-FET X

M)
preamp. \ !
The HL-160V has convenient front \‘ ’ .

‘panel controls and select switches, -

LED indicators and a very reliable RF ~ | With the MARYIN M-13 and
wattmeter. This big amg works $$B, - | M-18 sell-supporting towers
- CW, FM and AM modes, and it has 2= | equipped with the HAZER]

levell

Y ,

the d
o
%gighbor.

 rue coaxiai relay on the output side. Enjoy the benefits of an ali-aluminum,
R : maintenance-free tower and the safe,
;:,;\X[hen e?:u need the power, the sturdy HAZER that raises and lowers TheAmcricanladCrou R
- HL-160V is the power you need. | your antenna system for easy repair or forshe LA
| '$349.95 Suggested Retail. ~ replacement.
' Meets or swesds FCC specifications. . P f Custom Mailing Lists an Labels! \
' ' MARTIN towers and the HAZER are Amateur Radio Operator NAMES
suitable for many applications including Cus o7 R
. X e ustom lists compiled to yaur specibkeatians
TOKYO HY-POWER MBS INC. PA's, lights and scientific packages. ¢ Geographte by ZIP andjor State
@ send today for a free informational * By License Issue or Explration Date
brochure. » On Labels of Your Choice
Dlsmburedmhy Inc Total List: 415,000 Price: $25/Thousand
zlmhn:mmn Ve G, Suite 800, Plano, Texas 75074 MARTIN ENGINEERING Call 203: 438-3433 for more informahan
- Phone |2i4) 4230024 TEX 79-4783 ENCOMM DAL, Box 253 Buckmaster Publishing
' Bnorwville, MO 65233 \ 0 Florida Hill Rd., Ridgetlield, CT 08877
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Ham=Aqs

1) Advertising must pertain to products and services which
are related to Amateur Radic.

{2) The Ham-Ad rate is 85 cents per word. A special rate of
25 cents per word applies to kamlest and convention an-
nouncements, to individuals secking to dispose of or acquire
personal equipment, und to other advertising which, in our
opinion, obviously qualifies far the individual race.

{3} Remittance in full must accompany copy since Ham-Ads
are not carried on our books, Erch word, abbreviation, madel
number, and group of numbers counts as ope word. Entire
telephone numbers count as one word, No charge for postal
Zip code, No cash or contract discounts or agency commission
will be allowed, Tear sheets ar proafs of Ham Ads carnot be
supplied, Submitred ads should be tvped or clearly printsd on
aty 8-1/2% % 11" sheet gf paper,

@) Closing date for Ham-~Ads is the 20th of the second
manth preceding publication date. Na canceltations or shanges
will be accepted after this closing date. Example: Ads received
August 21 through September 20 will appear in November
QST 1f the 20th falls on a Sunday, the Ham-ad deadline is the
previqus Friday.

{5) Mo Ham-Ad may use more than 100 words, No adver-
tiser may use more than ¢wo ads in one issue. A last name or
call must appear in each ad. Mention of lotteries, prize draw-
ings, games of chance, etc. is nat permited in QST advertising.

(6} New “‘commercial’ advertisers must submit & produc-
tion sample of their product (which will be returned) and fur-
msh a statement in writing that they will retpond appropriately
to customer complaints and will stand by and support all
cinims aad specifications mentioned in their advertising before
their ad can appear.

The publisher of QST will vouch for the integrity of adver-
tisers who dare obviously commerdial in character, and For the
grade or character of their products and services. Individual
advertisers are not subject to scrutiny,

Clubs/Hamiests

QCWA Quarter Century Wireless Aasociation [s an inter-
national nenprofit organization foundad in 1947, You ars
aliglble for membership I Hcensed %urmoranaarsago.
and presently licansed. It is not necessary to have been
licensed the entire 25 years. Members receiva GCWA
publications and partlcigate in QWA activities. Coma
grow with us! Write QCWA, inc., 1400 Coiper Drive,
lrving, TX 75081.

PROFESSIONAL GW operators, retirad or active, com:
mertcial, mllitary, gov't., pollce ete. invited to Jein Society
8;‘ %ﬂfzﬂ Pioneers — WTGAQ/E Box 530, Sante Aosa

CQ and QST 1950-1982 also 73 and Ham Radio issues for
sale. Two dollar minimum arder. Cost 50 cents each
1976 and later issues, all other 30 cents each including
USA shipping. Send SASE, chronolegical order and gag-
inent to WBLS, 2814 Empire Avenus, Burbank, CA 91504,
Availablg Issues and refund sent within one month.

IMRA-International Missicn Radlo Association Helps
missionarles by supplying equipment &nd running & net
far them daily except Sunday, 14.280 MHz, 1900-2000
ﬁ\h:l'ii'hsB:;é Bernard Frey, 1 Pryer Manoe Rd., Larchment,

‘THE Vataran Wireless Operators Association, a non-
profit organization of communications peopte founded
In 1925, Invites your inquiries and application tor
memberahip. Write VWOA, Ed. F. Pleuler, Jr., Secratary,
46 Murdock Strest, Fords, NJ 08863,

JOIN the Old Timers Club, an intarnational non-profit
organlzation. If you operated a radio station, commer-
cial, amateur or Armed Forces 40 ar more years age, and
have an Amateur license at prasent you ara eligible. Jain
the real ploneers ot ham radio. Write G.O.T.C. Box AA,
Mamaroneck, NY 10543 for details,

MUSEUM now open for radio historians and collectors.
Frae admission. OId time amateur {W2AN) and commet-
cial station exhibits, 1925 replica siore and 1slegraph
displays. 15,000 items. Write A.W.A. for detalls: Bruce
Kellay, W2IGE, Holcomb, N.Y. 14469,

HAMFESTERS 49th Annual Hamfest and Picnic. Sunda

August 14, 1983, Santa Fe Park, 81st and Wolt Foad,
Willow Springs, IL, Southwast of Chicago. Exhibits tor
OM's and XYL's. Famous Swappars Row, Tickets; at
gate, $3, advance $2, For advance tickets, check or M.O.
ggéi‘g;A.S.E. to Hamfesters, P.O. Box 42792, Chicago, IL

THE CENTRAL Kentucky ARRL Hamfest, Sﬂgnsurad by
The Bluagrass Amatour Radio Sociaty, wiil be held Sun-
day, 8:00 AM to 5:00 PM August 14, 1983 at Scoit c,ourétg'
High Sehool, Longlick Hoad and US Routs 25,
Gaorgetown, Kentucky (Offl-75/84). Technical Forums.
Awards and Exhibits in A/C facliities. Cutside Flea
Market space, no charge. Ticks!s $3.50 advance and $4
d gats. Far mare information or tickets write Edward B.
Bono, WA4ONE, F.0, Box 4411, Lexington, KY 40504,

YAESW Cwners — joIn your International Fox-Tange
Clukr = now ending its eleventh year. Calendar year
duas still only $8 US, $9 Canada, §12 airmail elsewhere,
Don't miss out -« got top-rated FT Newsletters pached
with modifications monthly, cataiog of past madifica-
tlons, free adverlissrments, technical consuitation, FT
Net (Saturdays, 17002, 14.325MHz), mora. 1982 or 1983
sets $8 each; both $16. Send dues to FT Club, Box 15944,
W, Palm Beach, FL 33416.

WHEN changln%your address or call sign, don’t forget
to notlfy the Circulation Department at ARRL Hg.
Enclose a recent addrass label from a QST wrapper, if at
all possible, Please allow six weeks for the change to
take effect.

gg E SIS/ Ore .

* GENERAL COVERAGE: 10 KHz to 30 MHz. Milspes
quaty

* POWER QUTPUT: 150 watts CW/PEP output, (200
watts eptional}

» ARECEIVER INTERFERENCE: Imnmunity heretofore
tinattainable

» 4-B-C TUNING: Instantanaous frequency and band
pre-set by lever wheels. Frequency and memories
permanently retained.

* S5B TALK POWER UNEQUALED- processed
through hath crystal filter at 40 MHZ and two
mecharical filters at 455 KHZ

« BUILT-IN: ACG/DEG, speaker. AF clipping, Pre-IF
adjustable noise blanker. synthesized passband
tuning, IF Notch filter, seven digit reacout. Easy
service using transistor and I sockets.

* Q5K CW; Fast break evan crossband, vacuum relay

» COMPUTER CONTROLLED: Remotely by aptional
R8237 interface

= [NTRODLICTGRY PRIGE $4995 Phone Don Payne,
K4 1D, for brachure . . . if you want the finest

Personal Phone — {615) 384-2224
P.0. Box 100

Springtield, Tenn. 37172

7o ALPHA TTDX

it you want the finest

SPECIAL SALE — ALL ALPHAS

Model List Sale

77DX $5450 83775
78 $3495 $2480
374A $2595 $1860
764 $1985 $1440
76PA $2395 $1695
76CA $2695 $1930

Phone Don Payne, K4ID, for Brochure
Personal Phone — (615) 384-2224
P.0. Box 100
Springfield, Tenn, 37172

THE OLDEST AMATEUR RADIO SUPPLIER IN SEATTLE (SINCE 1956}

KENWOOD & ICOM

RECEIVERS, TRANSCEIVERS & Accessories.

ALL STOCK ITEMS SHIPPED SAME DAY ORDERED !

AMATEUR RADIO SUPPLY Co.

6213 13th Ave. So.

SEATTLE, WA 98108

WHEN YOU'RE READY TO ORDER,
PHONE:

(206) 767-32286

VISA

COLLECT !

i with yaur VIC 20, PET,
Commedore B4, Atari BOD/400!
« RTTY for your VIC 201
» Package includes program cassette, 1/0 Connectar,

Hardwara Scﬁematlm. wﬁ
o Low. LowPrice » SASE for Details, Nowmt‘:‘
» Many other Programs afso in stock, 1?.‘;"::5.9 w

Amareur Accessories
6 Harvest Ct., RD?, Flemington, N.J, 08822
1201} 782.1551

VHF/UHF

PREAMPS & ACCESSORIES

Availabte from leading dealers
Write far full catalog

(1 |JANEL

el LABORATORIES
33890 EASTGATE CIRCLE CORVALLIS. DR 97333 (A3IT57-1134
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812:422:0231

808 N. Main
Evansville, IN 47711

ICOM-2AT ENCOMMI/SANTEC

ST-144/,P

YAESU-FT?7
AEA
P New GomputerInterfage, .. .................cali
CK-2 Contest MemoryKevar_............... -.5139.00
144 lsopale Antenna, . ... .o e, 40.00
ALLIANCE
HD73(10.TsqthiRotater.......oon v vaias s -.$99.00
13-110 Small Rotator. ... .., b ire e 49,00
ASTRON
RSTA ST Amp PowerSupply...... ............

RS12A 912 Amp Power Supply. .
RS20A 18-20 Amp Power Supply
RE20M 16-20 Amp wimeter. .. ........ ...

FES35A 2535 AP .. .. 1\ .vnrr e
RS35M 25-35 Amp witneter .
HS50A 37-50 Amp. .. .. PR

A550M 37-50 Amp w/meter.
V5-20M Variable wimetet. .
V5-35M Variable wimeter. ... . .. .
V8-B80M Variable wimeter.............

R5-128 wispeaker....._ ... . ... .....
HS-205 wi/speakar...... . .......c..cieeveans

BAW
FFalded Dipole £0-10 Meter, Only 90° Long,
No Tuner Necessary.......ovvvivmesnnsn. .. §135.00
BENCHER
BY-1 Paddie/8Y-2Chrome. . ... .......,... $36,00/45,00

TEN-TEC CORSAIR

BUTTERNUT

HFgv 80-10 Meter Vertical ... ............ §118.00
ZAAA Balun..... et 16.80
CUSHCRAFT

A3Tribander 3EL... ... ... ... e, $179.00
Ad Tribander 4EL. ..................... 229.00
R3 Motor Tuned Vertical . ............... 228.00
214BBoomer 14EL2M............. ..., .69.00
214FB Boomer 14ELFM................ .89.00
228FB Power Pack 2ZBEL 2MFM. ....... 189.0D
32.19 Buper Boomer 19EL2M. .. ........, .83.00
220B Boomer 1TEL220MHz. . ......... s .78.00
ARX-2B Ringo Rangerll2M.. ....... .. P .34.00
RotatableDipoles. .. ... e iiiinnnns call
DAIWA

CN-520 1.8-60 MHZ SWR/PWrMtr...............
GN-B20B 1.8-150 MHz BWR/Pwr Mtr. . e

GN-63G 140-450 MHz SWR/Pwr Mir. . ...... P
G5-201 2-positlon switch. ... . i raaeaaeanaee

DRAKE

TRTAXGYIWIPST, .. ia it e s $1,435.00
RFPARGCeIvOr. .o i vaia e i PP 1,225.00
TREXCVIWIPSTS. ... ot i 675.00

ENCOMM (SANTEC)

ST-144{uP, 220/uP, 440/uP
The Handhelds Oftaring the Most Festures
Call for Your Discount Price

HAL
DSIMOOMPTISTEOD .. ..ve v e e $2,825.00
CT2200/KB2200 ... vv v v ey 945.00

HY-GAIN

V252 Meter Vertical
SEWave2M MagMt. . .
D45 8.5 aq ft Rotator.
Ham IV 15 8q it Rotator. .
T2X 20 sq tt Rotataor. . .
HDR30N 25 sq ft Hotato
Frea Shipping on ali crank-up towers

ICOM
We Have All the Great ICOM Transceivers in Stock
Call About the New Onas Now Avallable

SATMATHandhelds...........o.oveioieiusn 2
254 new display & mic
Z90HZM AllMode . .. .......o. .l
AA40MHZ ...l
R70 Superb Recelver. ............. ciianien e

Prices and Availability Subject to Change

ICOM-751

KLM

ET34A 4EL Triband Boam.. . ...cocvnvrnrines
KT34XA 6EL Triband Beam. .
4-148-13LBA 2M Long Boomar. . .......evevsns 79.00
143-150-14C2M Satallite Ant . .. ... ..o uuanuns 79.00
420-470-1BC Satsllita Ant....
Maximizer Antennas........... vt ar s

KANTRONICS

The Fantastic Interfacs for CW, RTTY, ASCII
Software Available lor VIC20, VIC84, APPLE,
ATARI, TR80OC, TI98

Call for & Package Price

LARSEN
HLA-150-MM 578 Wave ZMMagMt. .., ... .....0s $29.00

MFJ

989 IKW Rolter Industor Tuner. ..
941C Tunet/Meter/Ant. Switch/Balun . .
9408 TuneriMetarAnt. Switch.................. 72.00

401 ECOnOKEYST, .. .0 ivy v eranriicinanianins 45,00
422 Keyor!BENGHER Paddle combe. . ........... 89.00
722FMterwinoteh. . ... ..o N 3
Bt2VHF Meter. ... o e
BIBHF Metar. . ....coiiiaiiancaii i iaanaanns

1040 Deluxe Preselactor. .
103 New 2&hr Clack...... e
JTAVHF Conv for HT. ...... .. e iEEaseen.an

MIRAGE

BAOB 10/BOPISRMP. .. oo ci iriaren e rns
B1016 104160 Preamp .
H3016 30/160 Preamp
D10TON 101160 440 MHz. , .
MP1/MP2 Watt Meters, .,.......

ROHN
1 542,00

SHURE
4440 Desk Mic/414A Hand Mic............ $50.00136.00

TEN-TEC

MNew 2M Handheld. . .........-........ .
Argosy Il Digital. ,............0.eenie, ... 53500
KW Tunerkit.......o.oooiiviinn ....185.00
The Fantastio Corsair. . ... v oo iranns Gall
TOKYO HY-POWER

HL30V 2/30W Amp,,.. ....... e
HL18GV 3 or 10/160W Preamp .
HC2000 2KW Tuner. .......o.o.uene.

HL82V 10/80W Preamp. ...............

HL20U 2[20W UHF Amp. . ..... ..., .,

HLASL! 10/45W Preamp, oo oo vainus e e
HLIOU 10/80W Preamp. ... ... oo ianase

..9285.00

TAESU

Send SASE for our new & used equipment list.
MON-FRI SAM-6PM « SAT 9AM-3PM
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RADIO EXPO 83, sponsorad by Chicaps FM Club, will be
hald Saturday and Sunday, Septembor 24th and 25th at
the Lake County Fairgrounds, Routes 120 and 45,
Graysiake, illinois. Floa market opens 6:00 AM. Exhibits
opan 9:00 AM. Displays by major manufacturers and
iargest-aver outdoor flea markat area. Indoor floa market
tables avatlable at $5 per day, Seminars and technicai
talks. Ladies prograrns. Many awards. Tickets good tor
both days, §3 in advance, $4 at gate. Talk-n on
146.16/76, 146,52 and 222.5/224.10. Send SASE o Radio
Expo 83, Box 1832, Evanston, IL 60204, or call
312-582-6923.

ATTEND *“The Big Event of the Summer Hamfest
Season!”, The Criginal Forty-Sixth Annual 1983 Gincin-
nati Hamfest, Sunday Septembar 1B, 1983 at Stricker’s
Grove on State Houta 12B, ona mite wes! of Vanice
{Rosg}, Ohic. Exhibits, Awards, Food and Refreshments
available. Flea Market {radio related products only),
Music, Talks, Hidden Transmitter Hunt and Sensational
Alr Bhow. Admisslon and Registration $5. For informa-
tion - Lillian Abbott, KBCKI, 317 Greanwell Road, Gincin-
nati, Ghio 45238,

ILLINGIS: Sept. 17 & 18, Tha Peoria Area Amateur Badio
Club presents Peoria Superfest '83 at Exposition
Gardans, W, Morthmoor Rd., Peoria, IL. Tickels $3 ad.
vance $4 gate. Gata npens 6:00 AM, ¢ommercia! buildin
9:00 AM, Tatk-in 148.16/76 call WOUVI, Latest Amataur
computer product displays, huge free flea market, Free
Ladies Bus to Northwoods Mall on Sunday. Full camp-
ing tacilities. Sat. night intormai bFet together &t
Heritage Housq Smorgasboard, B209 N, Mt. Haw!ley Rd.
For tickets and info SASE to Superfest '83, 5808 N. An-
dover Ct, Peoria, Il 61615,

dth ANMLUAL Amatuer Radio Hamtest-Computaer Con-
vehtion Electronic Flea Market Oct, B & 4 at the Virginia
Baach, VA, Pavillion. Deaiers, special displays, forums,
caomputers, satellites, XYL bingo. Fren |itney bus to the
heach. Als¢ visit the specialty shops and restaurents at
the new Waterside Marketplace in nearby Norfolk,
Awards. Admlisston $4 both days. Flea market tables $5
ane day, $8 both days. Commaercial table space In ex-
hibition area $15 both days, Commoercial hooths 330
both days. Info and tickets, write Jim Harrison, N4NV
12324 Little Bay, Norfolk, VA 23503, 804-587-1695,

HAVE ONE BUILT JUST FORYOU...

A e e

vy . * W
PAYIAT S5O0 ok THE W : - WKL hb 2T MAR WAL BT

The $ignal One Gerporatian continuas {ts leadership with the intrnduchion ot the Milspec 1U30. *A NEW CONCEPT IN
SYNTHESIZER TECHNOLOGY, COMBINING THE ENTIRE DIGITAL FREQUENCY CONTAOL SYSTEM. INCLUDING PASSBAND
TUNING AND BFD FAREQUENCIES, WITH THE MAIN TUNING, FREQUENCY PRESET AND REMGTE COMPUTER CONTROL .. .
we have gchiaved an yitra 1ast. raal time frequency controlled, high perlormarice, ilitary arade, fully syrthesized
commuyrications system that will out pertorm any HE transceiver ever oHered in the amatewr and commerclal market

DELTA DIVISION ARRL Convention - Shreveport, Loui-
siana Gonvention Canter on the riverfront, August 13-14,
1983, Free admission, free parking, free video antertain.
ment and free ladles' arts - crafts flea market., Amateur
activities include — ARRL forum with Vic Clark, Presl-
dent ot ARAL and DXCC forum {QSLs verified), plus
technical, home computer, Skywarn, satellite Ty, MARS
and other sessions, Special program on handicapping
the races, iollowed by charterad bus to Louisiana
Downs, Exhibitors, dealars, and flea market ali under
one toof, For further info - contact: BARA Convention,
129 Herndon 5t., Shreveport, LA 71101 315822258865,

QSL Cards/Rubber Stamps/Engraving

TRAVEL-PAK QSL Kit — Converts Post Cars, Photos to
QSLs. Stamp brings circular. Samca, Box 203, Wynant.
skill, NY 12194,

DON'T buy GSL cards until you ses my frae samples —
ot draw your own design. | specialize In custom cards.
Send black and white sketch: wil give quete. Little Print
Shop, Box 9848, Austin, TX 78768,

DISTINCTIVE QSL’s — Largest selaction, lowest pricas,
iop quality phoio and ¢ompletely customized cards.
Make your QSE's truly unique at the same cost as a
standard card, and get a better return ratel Frea
samples, catalogue, Slamps appreciated. Stu, K2ZRPZ,
Box 412, Rocky Point, NY 11778 518-744-5260

FREE samples — stamp appreciated. Conner, 522 Notre
Dame Ave., Chattanooga. TN 37412,

(28Ls & rubber stamps. Top quality. GSE sampies and
stamp information 50c. Ebbart Graphics D-3, Box 70,
Westerville, OH 43081,

WOODGRAINED GSLs, Beautifuily printed. You have to
sed them. Write for fres samples. Ham Graphics, Hox
2440, Camden, NY 13318,

Sl samples ~ 25¢ Samcards - 48 Monte Carlo Dr.,
Pittsburgh, PA 15239,

EMBRGIDERED emblems, custom designed club pins,
medaliions, trophies, ribbons. Highest wuality, fastest
delivery, lowast prices anywhere. Free Info: NDI, Box
6665 M, Marietta, GA 30065,

GADILLAC of QSLs — Compietaly diffarant] Samplos
$1. (refundable) Mac's Shack, P.O. Box No. 43175, Seven
Points, TX 75143,

Q5Ls — K@AAB collection, railroad employees and
railtan's specials, tront report styles. State vour sample
wants, 37¢ self addressed business size enveiops ra-
gg;?éj Marv WH#MGI, 2005 Prosperity Ave., 5t, Paul, MN

QSks Samples 30c (stamps OK} Frad Leyden, WINZJ,
454 Proctor Ave., Ravere, MA 02151,

INTRODUCING: Beautiful naturat full color photo GSL
cards, made fromrdyour coler negative or slide. From
$260, for 3,000 cards minimum. Free sampies, stamps
appreciated, KZRPZ, Box 412, Dept, NC, Rocky Point, NY
11778 516-744-6260,

QBSLS, Quality and fast service for 23 years. Includa call
for free decal. Samples 50¢, Ray, K7HLR, Box 331, Claar-
field, UT 84015,

SPACE SHUTTLE cards done in 3-D daesign. Samples
25¢. 3.0 Q5L Co. P.0O, Box D, Bondsville, MA 01008,

GSLs by WEBA “customized” $19.75 per 1000. Btar
Route 2, Box 241, 29 Palms, CA 92277,
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HOW AVAILABLE! MAGISON ELECTRONICS 713-553-0258 = HAM RADIG QUTLET 1-800-354-6046 dlack Canyor industral Park/8146 N. Zard Ave,
PAYNE RADID 515-3B4-2224 = HERBEHT DAHM DATENSYSTEME KG, PUSSELUGRE, W.G., D211.502183 Proonix. Arzora 85021 (602} 995-D608

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealet! 9-5 Daily, 9-8 Friday, 9-3 Saturday

YAESU ICOM SANTEC TENTEC
MICROLOG KDK AZDEN KANTRONICS

Order & Pricing 800-441-7008

NO Sales Tax in Delaware! one mile off 1-95
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ARRL Publications/Supply Order

THE 1983 RADIO AMATEUR'S HAND-
800K The standard manual of Amalteur
Radio Communications.

C- SOFT COVER 3 CLOTHBOUND
$12.00 L.8. $17.78 LS.
$73.00 Canada $20.00 Elsewhere
$14.50 Elsewhere

it TUNE N THE WORLD WITH HAM RA-
DIO All the beginner needs to know (o
phtain the Novice license. Package in-
cludes text and code practice cassette,
$8.50
7 ARRL ANTENNA ANTHOLOGY The
best from QST. $4.00US,
: $4.50 Elsewhere
i1 ARRL ANTENNA BOCK Contains theo-
ry and construction ot all types of an-
tennas.
L1 SOFT COVER 3 CLOTHBOUND
$6.00 U5, - $12.50 U5, .
$8.450 Elsewhere $£13.50 Elsewnere

ARRBL CODE KIT Two 80 min. cassettes
and booklet to get you from 5 to 13
wpm quickly! $8.00
[T ARRL ELECTRONICS DATA BOCK ref-
erence guide of charts, tables, & cir-
cuits $4.00 U8, $4.50 Elsewhere
B THE FCC RULE BOOK A guide to the
regulations,  $2.00 U.S., $3 50 Elsewhere
FIFTY YEARS OF ARAL A history of
ARRL up through the early '60's. Re-
print trom 1964 Q&T. $4.00
FM AND REPEATERS FOR THE RADIO
AMATEUR $5.00 US, $5.50 Elsewhere
O HINTS AND KINKS Vol X! The best from
QST $4.00 U1.S., $4.50 Elsewhere

Iz

o

LICENSE MANUAL Complete text of
amateur regulations, FCC exam syl-
labus, radio theory for Technician
through Extra. $4.00 US,
34 .50 Eisewhere
. ARRL OPERATING MANUAL Definitive
saurce of good operating practices ap-
plied {o over a dozen most popular
Amateur Radio activities,
$5.00 US, $5.50 Elsewhere
OSCARLOCATOR PACKAGE - locators
for Oscars 7 and 8, tops on using ham
satellites, full color $7.00U 5.
$8.00 eisewhere
Q&A BOOKS Give sample questions
and answer to FOC amateur exams.

i NOVICE $2.00 US, $2.50 Elsewhere
T} TECH. & GENERAL $2.50 US,
$3.00 Elsewhere

ADV. & EXTRA $3.00US,

$3.50 Eisewhere

i PRICES ARE SUBJECT T CHANGE WITHOUT NOTIGE.

© ALLOW 3-4 WEEKS FOR DELIVERY.

Ll RADIO FREQUENCY INTERFERENCE
$3.00 US, $3.50 Elsewhere
1. REPEATER DIRECTORY 1983 edition.
52.00 LIS, 5 or more $1.75 each
SOLID STATE DESIGN FOR THE RA-
DIO AMATEUR Practical circuits and
theory, $7.00 US, $8,00 Elsewhere
i 200 METERS & DOWN History of
Amateur Radio up through the mid-
30°s. $4.00 .
{1 UNDERSTANDING AMATEUR RADIO
Written for the beginner. Contains
theary and how-to-build-it info.
‘ $5.00 US, §5.50 Elsewhere
i; WEEKEND PROJECTS FOR THE RA-

DIO AMATEUR Easy to build projects
trom Q8T. $3.00U8, $3.50 Elsewhere

ASGB PUBLICATIONS
L1 RSGB RADIO COMMUNICATIONS

L.

HANDBOOK 5th Ed. in one paper-
back volums, 778 pages $22.00
Bl VHF - UHF MANUAL $17.50

{0 AMATEUR RADIO TECHNIQUES $12.50
£l TELEPRINTER HANDBOOK
Covers mechanical teleprinters, demodu-
[ators, test equipment, $21.00
1 TEST EQUIPMENT $11.00
F1 HF ANTENNAS for all LOCATIONS

$12.00
1 AMATEURRADIO OPERATING MANUAL
$10.00
THE ARRL FLAG .
7 3¢5 cioth fiag $21.00
I Pin $2.50
i1 License Ptate $5.00
[3 Cloth Patch $5.00
BINDERS
I 8% x 9% {US and Canadaonly} $6.00
3 B¥ x 11 {US and Canada only) $7.00

{3 L/C/F CALCULATOR Shide-rule type
for problems on inductance, capaci-
tance and frequency $3.00

BUMPER STICKERS $2.00 each
3 “Amateur Radlo - A National Resource”
1 “"Amateur Radio - One World, One Lan-
guage”
CODE PRACTICE TAPES eath §5.00
[:} 30 minutes of 5 wpm and 30 minutes
of 7.6 wpm on one standard cas-
sette.~
it 30 minutes of 10 wpm and 30 minutes
of 13 wpm on one standard cas-
sefte.”
30 minutes of 15 wpm and 30 minutes
of 20 wpm on one standard cassette.
‘Same as the tapes provided in the
CODE KiT,

{2 HOLA CQ Learn to communicate with
Spanish-speaking amateurs. Cassette
and 16 page text. $7.00

DECALS

['i Amateur Radio Emergency Service

2/%0.50
i Amateur Radio Emergency Service

5/81.00°
IZi Member or Life Member, sach 2/%0.50

CLOTH PATCHES (washable)
.1 Amateur Radio Emergency Service

3% inch diameter 32.50
1 3" League Biamond $1.00
£ 5" League Dhamond $2.00
I

Ui Lite Membership chevron for 3" League
Diamond Patch $1.00

Life Membership chevron for 5" League

r

Diamond Patch $1.25
7 Rubber Stamp $2.00
MEMBERSHIP PINS
iC1 Membership 32.50
i} League Official $2.50
Trtle
LEAGUE EMBLEM CHARM
.1 Membership §$2.50
{1 League Official $2.50
Title
(1 14" x 16" LEAGUE EMBLEM BANNER
$7.50

) 6" EMBLEM BUMPER PLATE $5.00
[1 Replacement for Life Members  $2.50
1 LIFE MEMBERSHIP PLAQUE (tor re-

placement-allow 8 wks. delivery) $25.00

LOG BOOKS
[1 8% x 11 Spiral

$1.75U85,
$2.50 Elsewhere
{7 Mini Log 4 x6 $1.00 U5$1.50 Elsewhere
71 3-hole Loose Leaf 96 B%2 x 11 she;;tzo

MAPS

i U8 Call Area: 33.00
World Map, 1980 edition Great Circle
map with country prefix list, ITU re-
gion boundaries, time zones and much

more $4.50
i7" MESSAGE DELIVERY CARDS

10 tor $0.50
1 RADIOGRAM PADS 70 sheets 30.75
SMITH CHARTS =
.1 Standard (set of 5 sheets} $1.00
L} Expanded (set of 5 sheets) $1.00

{1 ANTENNA PATTERN WORKSHEETS

, 1008%x11 sheets $3.00
-1 MEMBER'S STATIONERY
100 8% x 11 sheets $3.00

PAYMENT MUST BE IN L1.5. FUNDS

$1.00 PER TITLE FOR POSTAGE AND HANDLING ON ORDERS UNDER $12.00.

{ )} Payment enciosed Charge to my: { ) Master carg { ] VISA i} Amerlcan Express
Agct, # Geod from Good to
. Mastercard bank #
“Date Signature {charge orders onky)
MNarne {Callsign}
Address
City State/Prov ZipPG

Have vou fully completed vour order form? |s your check {which must be drawn on a U.S. bank) signed or charge number indicated?
THE AMERICAN RADIQ RELAY LEAGUE

134 05k

225 MAIN ST., NEWINGTON, G 06111

AR



Call Us For Our Low Prices
On ICOM 730, IC-2AT, IC-3AT,
IC-4AT And YAESU FT-708

BIRD
Wattmeters

ICOM IC-730

R L TN
YAESU FT-102
YAESU 5
3 FRG-7700 “=
Listen to foreign broadcasts with the All

. a W New Yaesu FRG-7700 or IGOM IC R70. Call
i B o special prices.

n Or 800 Numbe

YAESU }
FT-208R
FT-708R §

rs For Our Specials!

ACOMBEDD

Louisiana’s
Only
Authorized

ICOM

Dealer

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More—Much Morel

MEMBERSHIP APPLICATION

Name Calt
Large selection Street
of Amateur and City Prov./State _. e PCIZip

Marine Communications
Equipment Available

525 in U.5./830 in Canada/$33 elsewhere (LS. funds)
Licensed amateurs, age 17 or under or age B5 ar over, upon submitting proof of age, may ranuest
the special dues rate of $20 in the U 8. ($25 in Canada, $28 elsewhere, in U5, tunds)

Far postal purposss, fifty percent of dues is allocated to Q8T, the balance
for membership.
_

Call for Quotes

800-336-4799

Lacombe Distributors
Davis &. |ackson Road

[_"""""'""M'J P.0O. Box 293

Expires _

Bank. No. ________ Expires ..
The American Radio Relay League

225 Main St. Newington, CT. 06111 USA

VISA Lacombe LA 70445
BN (S504) 882-5355
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When two recent American Everest ex-  mum stress points allow 180 degree bends
peditions mounted the Larsen® Kiliduckie®  in all directions. And not one, but two

antenna on their radios, it wasn't just be- layers of low diefectric loss, heat-shrinkable
cause it was there. it was because they tubing protect the element, while a top
knew Larsen performance and reliability coat of PVC provides a sleek finish.
would be there when needed the most— You can expect more from our service
even at the top of the world, too. Our prompt delivery. personal atten-
Extreme altitude, sub-zero temipera- tion and no nonsense warranty back you
tures and unpredictable conditions de- up every step of the way.
mand more than most antennas givein a So whether you're leading an expedi-
fifetime. For Larsen KUOlduckie antennas, its  tion up the face of Everest, or just hiking
all in a days work. through the back country, Larsen Kiliduc-
We design our portable antennas to kie portable antennas will keep you on top
give more than whats expected. Copper of the situation with peak performance.
plated radiating elements turn power into Wed be glad to show you how they'll work
stronger communications—not heat, for you.
Double-soldered conhections at maxi- Write for our free amateur catalog.

LARSEN IS ON TOP
OF THE WORLD

W, IN USA: Larsen Electronics. Inc. i11671 N.E. 50th Ave |RO. Box 1799/ Vancouver, WA 98668/206-573-2727
vy A World Of Difference Telex 152-813 LARSEN ELC VANG

( S In performance IN CANADA: Caradian Larsen Electronics, Ltd. /283 E771th Ave., Unit 107 Vancouver, B.C. VT
N 204B04-B72-H517  Telex U4-54666 CON LARSEN VCR

\"\;: ) I-Q rsel‘l n I"l ten nOS Larsen®, Kitllrod ® and Kolduckie * are registered irademarks of Larsen Electronics, Inc.




MEW KID on block — {or QSL frae samples writa Kings
Girove Press, Box 9, Ellerslia, MD 21529, Also custom
printing and SWL'’s. Stamp appreciated.

RUBBER Stamps custom made to your satisfaction,
Frea literatura, J, Glass, WB6EZTI, 14316 Cerecita Drive,
East Whittier, GA 90604,

CLUB Call pina: 3 tines 114 x 3-1/4 $1.55 each. Call,
flrst name and club, colors: blue black or red with white
latters. Catalog -= Arnold Linzner, WA2ZHA, 2041
Lidnan, Ridgewood, NY 11385, _

STAMP brings QSL catalog of new designs and
samples, from $7 up. 22 years custom printing.
WABSOK, 4056 Acacia, Rlverside, CA 92503,

CSL's by WATG: Prices from $16 por 1000, Send EASE to
PQ Box F, Gray, GA 31032.

COLORFUL QSL's - woodgrains and daygiows - samples
50¢. Specialty Printing, Box 381, Duguesne, PA 15110,

BE S8URPRISED - get a variety of cards - 100 for $8 or 200
for $13. Samples $1 refundable. All three colors, fast ser-
vica, satisfaction %1 aranteed. Constantine, 1219 Eil-
Ington, Myrtle Beach, SC 29577.

QSLs, Catalog 50t N & 8 Print, 2523 West Orangewood
Avenue, Phoenix, AZ 85021,

FINEST custom QSLs, Iarga cut catalog and sampies $1
refundable on first order. Ritz Print Shop P.0. Box 45018,
Wastlake, OH 44145,

HETIRING - fifty year old QSL printing business for sale
-contact “Brownie” W3CJI, 2705 Andrea Drive, Alien-
town, PA 18103 215-433-4485,

IT 1§ time to prapare for the Fall operating
season. . .Don* !or_l‘guat QSLs! Write for free samples,
ggss!ﬂ By WAMPY, 705 Audubon Circle, Belveders, SC

General

WANTED Collins 3051, §-Line and Alpha-775, Writa Jin
Fukata JABBME, P.O. Box 150, Asahikawa, Hokkaido
070-91 JAPAN.

WANTED: Davco receivers, power supply/speaker
EBH30-S, any condition. Want parts, modiflcation, im-
provement information . VE2FW, Box 642, Montreal
CANADA H3Z 27, 514.482.1984, _

1C-502 $100, 6M amp 100W $100 HW-2038 $150. Astron
12A supply $75 Fl-44 B&W 427, 12BY7 61468, For list
wrlte VETBNN.

TELETYPEWRITER parts, supplles, gears. Toroids,
5.A.8.E, list.Typetronics, Box 8873, Fi. Lauderdale FL
33310. Buy unused parts, cash or trade.

SERVICE by W@YKA. Amateur and ‘Lndustrial S8B-FM
repairs, catibration. Acbert J. Orwin, Communications
Englnger, P. Q. Box 1032, La Grange Park, IL 53525,
312-362-2333. .

WANTED: Radios, parts, bocks, magazines before 1928,
WEME 4178 Chasin Sirget, Oceanside, CA 92054,

VERY Interesting! Next 4 issues $2. Ham Trader Yellow
Sheets, POB3SS, Wheaton, IL 80189,

TEFLON, s.a.5.0. WITFY, Alpha IL 61413,

COLLECTOR wants to_buy battery radios mada betore
1928, pre 1940 TVs, wirslass gear, crystal sets, early
parts, tubes, magazines atc. Top Jnrice to buy battary
tadios made batore 1920, pre 1840 TVs, wireless gear,
<rystal sets, early parts, tubes, magarines etc, To

prices paid. Jaccbs, 1 Eighth Btreet, Felharn NY 10803.

VHF!UHF high powsr amplifiers. SASE. Fred Merry,
W2GN, PO Box 548, 35 Highland Drive, East Greenbush,
NY 12081. 518-477-4990.

COLLINS Repair and  Alignment, former Collins
en@lneer. Ressarch and GonsulﬁnuE, Glenn A. Baxter,
P.E., Registered Professlonal Engineer. K1MAN
207-495.2215,

WANTED: Early Halllcratter “Skyriders” and “'Super
Skyriders" with “Silver” E'nnels. “8kyrider Commerclal,”
warly transmittars — HT-1, HT 8, etc., other
Hallicrafter gear, parts, accessorles, manuais. Ghuck
Dachiz, WDSEQG, The Hallicratter Collector, 4500
Russell, Austin TX 78745,

MOBILE Ignition Shielding gives mora range, no noise,
Literature. Estes Engineering, 930 Marine Or., Port
Angelas WA 88362,

MOTORQLA: Marine, SSB, FM. Now, used, up to 75%
off. Halph Hicks, Tulsa. Phone 918-266-2525.

HOSS-TRADER, ED, needs folding money. ﬁsillnﬁ below
cost, Telophones tha Hoss last o the best deal, Big-sale:
New Drake TR-7A and PS-7 supply, reqular $1998, cash
$13B9. New dispiay Astro-Swan 100-MXA transceiver,
regular $699 cash $369. lcom C-2AT walkie talkie $179.
New Azden PCS-4000 $288. New [com-730 ragular $829,
casgh $629. Now Drake TRS and supply regular $998,
c:ash $888. New lcom display 25-A $269. New Drake 1.-7
linear $888. New KDK model-2030 $248. HyGain THSDXS
5229, New Icom 740 with facturBInstaHed power supg!}y,
regular $1249, cash $859. New Dentron GLA-1000C 1200

watt linear re%ular $449, cash $319. Moory Electronics
g,_}‘&m ‘uen ézg" . Box 506, Dewitt, AAK 72042 Tel:

WANTED — odd microphonas for my mic. museyum. Also
mic-related items, Write Bob Paguette, 107 E. National
Ave., Milw, Wi 53204,

WE Buy Electron tubes, diodes, transistors, integrated
cireuits, semiconductors. Astral Electronics, 321 Penn-
gylvania Ava., Linden. NJ Q7G38, 201-486-3385,

AEX-I

33’ Self-supporting

Experimenter’s
Vertical Antenna

e Full 1/4 wave on
40 meters or use

on any band

* Fully adjustable

seamless
aluminum

¢ Heavy duty base
* 4 KW Power

* 80 meter add-on
kit available

Use two or mare AEX-1 Verticals for
phased verticals or ground mounted
bobtail curtains.

Shipping cartan only: S8"L = 4 W x 25"

Weigh

* Z-piece combi-

nat

switching box
and indoor
control system.

s Eliminates all
guess work in

t 8 ibs.

APC-1

Complete antenna
phasing control
for verticals,
dipoles or loops.

ion — outside

® ap-

phasing.

e

i

R TE

bl * &
K| APG-1

AEX-1

$79.50
APC-1 $99.50
APC-1 + 3AEX-1 $299.50

This combination provides complete
364" rotation.

POSTPAID CONTINENTAL USA.

Amp Supply Co.
2071 MIDWAY DRIVE
P.0. BOX 421

TWINSBURG, OHIO 44087
216—425-2010

| AP SupbLY 00

.

Larsen
just

raised the
portable
antenna
to new

heights.

The new Larsen® VHF
“"HQ" {(Helical-Quarter-
wave) Kilduckie®
antenna stands only
slightly taller than a
standard helical type,
yet packs nearly the
perfarmance of a full
gquarter-wave.

The quarter-wave
design on top provides
flexibility and range.
The helical design
below adds stability
and keeps it short —
nine to twelve inches.
This unique combina-
tion makes a rugged
antenna that won't
duck out when the
going gets tough.

Larsen offers ten dif-
ferent VHF HQ series
to work with most pop-
ular handgheld radios.
50, if you want more
range without
greatly increasing
your antenna length,
try the new Larsen HQ
Kilduckle antenna on
for size. It's the height
of performance. .

A World Of
Difference In
Performance

sen
Antennas

Write for more information
on our complete fine of
VHF and UHF Kilduckie
portable antennas.

Please see our full page ad to the
left for more information.

Larsen®, Kulrod® and Kulduckie®
4ra ragisterad trademarks of
Larsen Elactronics, ing..




LINES: AEA
AVANTI
ASTRON
ALLIANCE

AMERICA’S HAM GEAR

HEADQUARTERS

ONE-DAY SERVICE—GARLOAD INVENTORIES

ROCK BOTTOM PRICES

CUSHCRAFT
COLLINS
CDE

DRAKE

HY GAIN
HUSTLER
1GOM
KANTRONICS

KLM
KENWOOD
LARSEN
MICROLOG

MID-COM ELECTRONICS + 8516 MANCHESTER ROAD » BRENTWOOD MO 63144

MINI-PRODUCTS
MOR GAIN
MIRAGE

MFJ

NYE

REGENCY
TEN TEC

==

PALOMAR. ENG

cALL ToLL FREE 1-800-325-3609 -35'133-?3%36

ALPHA
BEARCAT
BIRD
BENCHER

UNIVERSAL
UNARCO-ROHN
VIBHOP'LE).(

LUNAR YHE/UHF Amps w/preamps

Simply. THE BEST

6MIO'€20 P &mtr 120w Amp.l’pu (Exporr} (lAll.'
IMA-40P 2mtr 40 w HT Amp/pa

LUNAR * MICROWAVE MODULES » UHF UNITS = PARABOLIC * MUTEK * CUE DEE
ICOM * KLM = MIRAGE = FIFT = SANTEC * ASTRON * TOKYO HyPOWER » PLUMA = TAMA

MICROWAVE MODULES

MMTT44-28 Tmic tronsvarter . ...

MIT432-285 4327435 Kovarter .
PAMT 432-50s os obove 50 MHz IF

IMIO-B0P Zmir SOW-imp.'pu ..... . .175.95 MuTek Ltd. NOW AVAILABLE IN US PARABOLIC - UHF UNITS - LABE MMT1296-144 1.3w Kvarter .
2M2-100P 2mtr FOOw Amp/pe ... . 237.50_  low Noise - High Dynomic Ronge front-end 1296/ 144 3w Tronsverter 35000  MME 14428 2mitr converter
MTO-150P 2mtr 150w Amp/pa 263.95  hoords with: Low loss rnluy, I!f Amp DEM, & pole 12967144 Tw Transverter 295.00 MMTA32.785 432/435 conv. ... ..
OM25-150P 2mir 130w Amp/pa ... 745,25 Rid filter, ond IF omplifer for 1296/28 1w Tronsverter . oo 360,00 MMK1296-144 Low noise conv, ...
2MT0-200P 2mtr 200w Amp/pa .. ... 3675 ICOMICZSI 82T L 10895 (2691144 3w Phase I Lp-cem’ cooeo 350L00 MAMLA32/EO0 432 MHZ 100w amp 390
1.3IM10-80P 1.3mtr B0w Amp/pa ..., . 184.75  Yossoe FT2258FT221. .......... 104,95 E269/ 144 Tw Phose lll up-conv. ... .. 291.00  Call on other MICROWAVE MODULE Equip.
LUNAR GaAsFET Preomps SINAL445 RF Switched Preomp, 100w 1249-1296 Dual tvbs 120w omp . 302.00 ** ASTRON SPECIALS **
PAGxt 144, 220 or 432 GaAsFET 1245 Mo input, NE-1db Goln 15¢b typ. . .. 69.9% 12691294 Single tube $0w omp Z219.00 RSYA 47.00 R335A 127,30
PAGORPT s abova for repecters ... 112,45  SINA432< RF Switched Preomp, 10 T296 1 in Iw aut omplifier ceoie. DGO RS12A 45.00 REI5M 147 %0
MPAG:o: Mast-Mounted GoAsFET . . .. 251,95 Max, w/Hefitol Glters NF‘II Adh, . 115,95 1296 1in 15w out omplifier ... 35995 RS1M 3.00 ¥535M 165.50
LUNAR Low Nolse Praamps GLBAT 44e Mast-Mounted GaASFET prlunp, 1.7 Mater Dish K3t .~ .. 8%.95  RS20A 84.40 RS30A 194 00
PAxx 28, 50, 144 or 220 MHz . . 31.50 1Ku PEP Max, includes lin. amplifier 1296 or 2304 Dishifeed ... ... ... ..., 70,00 R520M 102.40 RSSOM 211.60
PAlxx as above hut RF Switched . 43.9% or, Interfoces o oll rigel . 229.9% 1296 GoAskEY Pw:mp NF-.9db VSZOM 120 50 VRSOM 924,00
Low Noise DBM Conv. Kits w/ Xtal . . L 34,90 MIRAGE D'IU'IDN lDleS?AmpwJN' _278.00 st in Demon ‘3L ** SANTEC SPECIALS **
[UNAR ATV Cony. Kits w/post amp .. 39.95  Call for our low Quote on KLM L MIRAGE ., W. Coast Confarenca ‘83 . PG00 5T1d4un . 375.00 T440up ... 290.00
LUNAR/ ARCDS VHF/UHE KW Kits . . . CALLL  FOFT 1296 23el Yagi . . 47,35 1269 Circular Dish Fead avei.. Loduly  Tokyo HyFawer .. ... .. ...,
Banus Free Ups on oll Lunor Amplifters gﬂ' 1294 Quold Arruy ¥ PD ¥ Frame 36! .0J Wu;mmhnpl I‘ei’ tor su-luh ' "

FT 432 21el Yagi . voiev.. 5378 D ifiers avol R -
THE F9FT 144 170l Yagi *NEW* ... CCAUE KGNPRO Bevtonoters . CAIE COUNT, AR e KB Rotaiotons et ooy

LUNAR LEFTER VHEF /UHF/EME CUE DEE Antennas . CCALLL e
Magazine L1000 Icom ... .. L CALLY '
v H F S H O P M ‘:.UMMERO;IOUP& M-F 9y ﬂﬂ'mi ; 0 pm %RR%EIS ONLY
isn Send 2 Stomps &:00 pm - 11:30 pea T cal info +
Box 349 RD 4 Mountaintop, Pa. 18707 (71 7) B868-6565 occepted for 50+ poge Catclog Weekends Coll Anytimall

P. C ELECTRONICS

2622 PAXSON

' Maryann
ARCADIA, CA 91006

WBEYSS
WHY GET ON FAST SCAN ATV?

You can send live wetion broadcast quality color pictures from
cameras, video tapes, computers, etc. at a vost less than slowscan,
Video really improves public service communications for parades,
RACES, CAP, weather wa.tch efe.

[¥% is about the same as 2 meter simpiex. . 15 {0 100 mies.

ALL IN ONE BOX!
TC-1 Transmitter/Converter
Plug ;v camera, ant, mic, tv satf, and you
are on the air $399ppd.

TVC-2 DOWNCONVERTER tunss
420450 mHZtoch 2 ar 3

TXAS5 EXCITER/MODULATOR. .. $85 ppd.
PAS 10 WATT LINEAR....,......589 ppd.
FMAS Audio Subcatrier

ALL FOUR SPECIAL....._...... $235 ppd.

SEND FOR OUR CATALOG, WE HAVE IT ALL!

We are a tull line suppler of ATV geal. Over 20 years tn ATV. We have
rnodules for the builder, completa untts tor the wperators, antennas,
repeaters, cameras, linears, and special atfects.

SEE CH. 14 1983 ARRL HANDBOOK._

For more info Gall (21 3) 447-4565
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MIRROR -in-the-lid, spinning disc, and other pre-1948

T.V. sats, parts, literatura wanted for substantial cash,

Finder's tea paid. Arnold Chase, WA1RYZ, 9 Aushleigh

Road Woast Harttord, CT 0B117 203-521%5280 {coliect
k).

MANUALS for most hamdqaar made 1937/70. Sorry no in-
dividual quotes given, Our current, 168 page, 'Manual
Gatalo%nraquied to order, $1 post, aid. HI- Manualg, Box
C-B02, Council Blufts, |A 51502-0802.

HALLICRAFTERS Service Manuals. Amateur and SWL.
Write tor pricas. Specify Model Numbars dasirad. Ardco
Electronics, P.Q. Box 95, Dept. Q, Berwyn, iL 60402,

ANTIQUE Marconl and other radio and wireless sets and
parts wanted, Immedite cash. Walngarten, 6761 Alder-
ton St., Flushing, NY 11374, 212-896-3545

THE DX Bulletin weekly news|stter; large SASE for
samples. P.0. Box B73, Vernon, CT 06068,

ELECTAON tubes; Current and hard fo tind types.
Speclal purposs, transmltting. recaiving and cathode
ray tubas. Send addressed stamped anvelope for our
free 1lst. Rutan Eiectronic Salas Co., 202 Miviam
Parkway, Eimont, NY 11003

TRANSCEIVE with your scanner! 2m-T0cm. Low cost
add-onl Free Info, SASE 1o WEGVC Apt. 0", 720 Gounty
Center Drive, Visalia, CA 93277,

t $79.95, new

QUADS *db QUADS* 2, 3 & 4 alements, complete kits,
fibreglass spreaders, components, wire. 3 First Class
stnmf)s for campleta brachurs, b + Enterprises, Box
24, Pine Valley, NY 14872,

NEW solar slectric panels, batteries, componenis. Send
for information. Non-profit. Spacs Inc., Box 155 Mon-
frose CA 1020,

83 CALLBOOKS US §19 DX $18 Both 535 ppd WSJVF
1147 N, Emerson Indianapolis, IN 46219

MORATTY Is an astounding Heath HB8/HA9/ZBI com-
munications program — RTTY, telephone, ASCIl or
Baudot at any speed. Morsa D, splitscraen type ahead,
key-string detegt, autoanswer, adaptability, maay op-
Egnf $100. MORTTY, 3707 Blanchs, Cleveland, OH

RISK-FREE buy and sell service, Datails $1 S.AS.E.
Setltronix (WBZAVEST) P.O. Box 388, Cortaro AZ 85230,

LIQUIDATING shack. 5.A.5.E. to WASEQA,

CALL Toll-free 800-327-7798. Ask for Bob Hoffman. Jaro
Electronics Corp, We buy all types of tubes. Tup prices
Rald for Varian, Elmac, Amperex, ACA, Westarn Elactric,
aytheon, In Florida Gall toll free: 8004328524, Address
27th St., Orlando, FL 32802

ANNOUNCING The latest, most mmplete and accurate
listing of Halllcraftars ham (ear, acoessorios, reiated
sauipment - ever compilad, List consists of mode! name,
date, price and description. And, Is all new! $3 plus iarge
SASE (40¢ stamps) to: Chuck Dachis - The Hallicrattars
Collactor - 4500 Russet], Austin, TX 78745,

DBRAKE R-4, T-4X owners protect your ihvastrent from
saarce, increasing cost of vacuum tubes. Gat solid-state
performance with increased sensitivity, highar dynamic
range, reduced heat, and higheor gain. Solid-state Tubes
dlractly replace your vacuum tubes. T-4X{A-B
SEJTIAHBE, BAUS, 12BAB, 12AXTA, BEVIBFQ -'GAO
R-4{A-B-Cy: 6EJ F/6HSE [mixers), 6BEA12BES, $18.50 ppd,
sach. Also, nstall Kits 1o up?,ade orformance: Basic
Improv-ment Kit, Audio Low Pass Filter Kit, Audio 1.C.
Amplifier Kit, each 3253'g Overseas air $7. VISAMG
orders welcomel SARTOR] ASSOCIATES - WaDA, Box
£085, Richardson, TX T5060. 214-494-3093,

COMPUTERS-TRS-80's-Big discount price. Monthly
speclals-call for current prices. Hancock Techtronics,
Hancock, ME 21750 301-678-65000.

WANTED: Mclntosh tube audic aquipmant, accessoties,

Iterature, ¢te, for bonafide personal collection. Informas

tlon‘ appralsats fvan 100% reply. Marcus Frisch WASIXP,
O. Box 385, Elm Grove, W1 53122 414-475-5356.

WANTED:; Microphones used in radio/tv broadcasting prior
to 1960 for archive. Writs: James Steels, N.ALB., Box
39190, Washingion, DC 20018,

Q5Ts — 24 jssues 36 plus UPS. Most years starting 1948
thru 1970's, Individual copies 50¢ each. Charles Williams,

AAXD) - roadway, Cincinnati, OH 45202, Purchase
cuns:derad donation to Gray Hisiory-of -Wirgless Musaum.

ATTY Journal-30 yaars of devotlon 1o RYTY, $7 per year.
$13.50 foreign airmail. Beginners RTTY Handbook $B plus
postage. H Journal, POB RY, Cardiff, CA 92007.

619 75&564

Alpha Delta MACC
“is very low cost

- “insurance” on your

total investment

Modern solid-state circuitry is
even imore vulnerable to that old
bugaboo, lightning. Strikes miles
away can cause damage. So can
transient currents from such
common things as electric motors
and fluorescent lights.

But Alpha Delta Master AC
Control Console’s 3-stage, 2000
amp surge discharge, automatic
restorable circuitry clips off the
power surges and spikes to pro-
vide clean AC power, (Several
typical competitive devices use
only a single stage 100 amp pro-
tector.) ts resettable circuit
breaker adds further protection.

MACC gives you control conve-
nience, too. It provides 8 plug-in

*“U” ground outlets for your
compaonents—inciuding one “hot”
for a continuously powered appli-
cation such as your clock. Seven
“on/off” rocker switches let you
control individual components.
And you can turn your entire
system on or off with a single
master rocker switch.

All switches light up when “on"
to confirm system condition.

MACC is tested to IEEE pulse stan-
dards and rated at 154, 128VAC,
60 Hz, 1875 watts continuous-
duty total for console. See label
for surge protection limitations,
ALPHA DELTA

Model MACC Master AC

Contrel Console $79.95 (U.5.) Listed

At your Alpha Delta deater. Or in U.S., order direct, adding
54 for postage/handling to check or money order.

(Approx. shipping wt.:

®x 2%

Mastee Gt

4% |bs. each. Approx. size; 11"

x 2% MasterCard and VISA accepted, Ohio
residents add Sales Tax. Sorry, no C.0.D.'s

ALPHA. DELTA COMMUNIATIONS

P.O. Box 571, Centerville, Ohio 45458 e (513) 435-4772

AZDEN PCS 4000

2 METER TRANSCEIVER
AND PCS-300 2M TALKIE
We’'ll Beat Any Price in This Issue

SUMMER SALE - 25% discount on heavy-duty seli-
supporting aluminum towers. Sand for free brochure,
gggg Elactronics, Post Office Box 10706, Baltimore, MO}

TENTEC 540 (Triton), 26M supply, 5400, N4EY,
919-228-4

10 AMP Regulated Supply $522¢

Order 24 hours a day 1215} 884-6010
FREE UPS NPS. Ine. WAZIFQ
1138 BOXWOODRD.  JENKINTOWN, PA.19046

HEATH 5B Line sell best offer takes all, seakln%s»o cents
on the dollar. Wili split set for good offer. SB-1 B2
wi10M & spare final, SB-844A, 5B614, SB604, HD power
supply, HM2140, call WVVA for detailed Iist 1311
BYAS.

WANTED.: Hatlicrafters 5-40 and 552 577 serles receivars.
Working or not. Please give appearance, condition,
moditications, prics, atc. Fala Elactronics, Box 04134-11,
Milwaukee, WI 53204,

WANTED;: Motorola VHF and UHF handie talkies NACAM
303-632-8413.

DXPEDIT[ON "Round-the-world - 1984 - Bhi mateswamed
BASE - N3TM, Box 48, Harmony, PA 16

COMPUTERIZED
GREAT CIRCLE MAPS

* Great Circle Map Projection * Centered on your
exact QTH * Catcutated and drawn by computer *
i1 x 14 inches * Personalired with your callsign *
$12.95 ppd. * (Air Mail add $1.50} * Beam Heading
Printout (bearings to 440 locations} $9.95

Bill Johnston, NSKR

1808 Pomoena Dr., Las Cruces, New Mexico BIN01

WBAYAS Wrig hTa PeS wan

Gaode practica on guality G830 {1 hr) eassattes, Baginners 2-Tape
sat with volce, teaches nil ietters, Nre. 8 coman puract. B1-AB $7.80.
For sending practice, mimic parfect code with SND-1 $3,95,

Fallowing ter pragtice only - na veice. Lorge prinied texts exira.

CAT. ¥ CAT. & WPM P48 G-P4R 24, 20
Plain  Code F-305 49, 35
lang.  gros P-354 a5, 40
b3 ] 3 CHAU 20-24  Call Signs
;::: !E; g “rou) get MINI-toxte frea with G=3 thry ©-10
SP-58 6 8 At st ons ol thethousands whe aiisrad
(X3 C-66 @ 7,8 | WratTapesaince ourfirst QST ad in 1978}
B-pt o011t Tiienks for hwiping us keeg it thare svary
P10 10 10 month sinrce than. Maybe you are cne of
P12 4‘0_12 Teere |y whe told us thet WrighTupes helped
" you upgrads, o thal WrighTapes aia the
P4 g4 14 bost, Morw thn 3% ot vau have nrdored
DP-16 QG188 620 WrighTapas mare ihan shce, Agaln, meny
P22 C-22 22 INEnks.

<565, & T-134 15, 14, {-204 20-24; Z1=11 11, 12 T-11U 1117, Tasts. |
NN52 622, N-138 1318; Ne184 15-25] Numaers onty,

MNormal charactar spoed uned &t 1YWRM & ghova & on 2111, 111U, 4P-12 Slow
speeds Uso 16 WPM entapt C-3/12, C-4/13, 1-36710, SPSBMO. Por 5%~ ¢ 11" taxt
shaels, per tepa add $ 50 {or spends above 14 WPM. Mona evaiteloe for PrC- 245
and 1, For 14 WEM end slowor wdd $.25. Ghack, MO, M/C-Visa. Any thpa §3.95
PPD 12f cinga. M1 ras. add 4%, INSTANT SERVIGE, rdlr direct. Ma doaiars. Tal.
{517) 4844794,

YWrighTapes, 235 B. Jacksan 8t, Lanslng, M1 asg0e.
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ANTENNA
TUNERS .:.

MFJ 9410 300 Watt Versa Tuner 1l

Has SWR/Wattmeter, Antenna Switch, Balun. Matches everything 1.8-30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

PRAMSMITTER  goan suwiR
k3 3

Fagtest selling MFJ tuner . . . because (t has
the most wanted features at the best price,

Matches everything from 1.8-30MHz: dipoles,
inverted vees, random wires, verhcals, nehile
whips. beams, balanced and coax lines.

HIGE. T ANCE

Fiexible antenna swilch selects 2 ooax lines,
direct or through tuner. random wire/balanced line,
of funer bypass tor dummy load,

12 pesition efficient airwound inducter for
lower losses, mare watfs out.

Built-in 4:1 balon for bafanced fines. 10OV
capaciior spacing.

Works with all snlid state o tube rigs

Easy to use, anywhere, Measures §«2x6", has

Ham Radio’s most popular
antenna tuner. Improved, {oo.

*89%

50-239 connectors, S-way hinding posts, fin-
ished n eggshell white with walnut-grained sides.

4 Other J00W Models: MFJ-940B, $79.95
L+ 54y, like 941C less balun. MFJ-945, $79.95
{4+ 54y, like 941G less antenna switch, MFJ-944,
§79.95 (+ 54), like 945, fess SWR/Wattmeter,
MFJ-943, $69.95 (+ $4), like 944, less antenna
switch, Optional mobite bracket for 941G, 2408,
445, 944, $3.00.

MFJ-900

$4 (+54)

Malches coax, mndum wires 1.8-30 MHz.
Handles up to 200 watts output; efticient ai-
wound inducter gives more watls out. 5x2xB".
Use any transceiver, solid-state or tube.
Operate all bands with one antenna.
2 DTHER 200W MODELS:
MFJ-901, $59.95 |+ $4), like 91D but inciudes
4:1 bhalua for use with balanced lines.
MFJ-16810, $39.95 {+ $4), for random wires
unly, Great tor apartment. moted, camping, apera-
tion. Tunes 1.8-30 MHz.

MFJ-9498B VERSA TUNER i
MFJ-949B

$13 t+54)

MFJ's best 300 watt Versa Tuner [,

Matches everything from 1,8-30 MMz, coax,
randoms, balanced fines, up to 300W output,
sofid-state nr fubes,

Tunes out SWR on dipoles. vees. long wires,
verticals, whips, beams, quads.

Builtin 4:1 halun. 300, 50.0hm_dummy_load.
SWR meter and 2.range wattmeter {300W & 30W).

B position antenna switch on front parel, i7
position air-wound inductor; coax conngctors, hind-
Ing posts, black and beige case 10x3x7",

MFJ-984 VERSA TUNER IV
MFJ-984

Up ta 3 KW PEP and it matches any feedline,
1.8-30 MHz, coax, balanced or random.

180 amp RF gmmeter assures max. power at
win, SWR. SWH/Wattmeter, tar.fret., 2000/200W.

18 position dual inductor, ceramic switch.

7 pos. ant. switch. 250 pt 6KV cap. 5x14x14",

300 watt dummy ioad. 4:1 ferrite balun.

3 MORE 3 KW MODELS: MFJ-381, $239.95
{+310), like 984 less ant switch, ammeter.
MFJ-982, $238.95 (+ $10), like 984 less am-
meter, SWR/Wattmeter. MFJ-980, $209.95
{+ $10), like 982 less ant. switch.

140 O8a%&

{+ $10}

MFJ-889 VERSA TUNER V
MFJ-989

*329°%,

New smaller size matches new smaller rigs —
only 10-3/4Wx4-112Hx14-7/80",

3 XW PEP. 250 pt6KV caps. Matches uoax,
balanced lines, random wires 1.8-30 MHz.

Roller inductor, 3.digit turns counter plus spm-
ner knob lor precise nductance control to gel
that SWH down.

Built-in 300 wall, 50 ohm dummy load.

Built-in 4:1 ferrite balun.

Buill-in lighted 2% meter reads SWR plus for
ward/reflected power. 2 ranges {200 & 2000W).

6 position ant. switch. Al cabinet. Tilt bail.

MFJ-862 VERSA TUNER !l
MFJ962

$22 ¢+s1u)

Run up to 1.5 KW PEP, match any feed ling
from 1.8-30 MHz.

Builtin SWR/Waftmeter has 2000 and 200
watt ranges. forward and reflected,

6 position antenna switch handles 2 coax lines
{direct or through tuner}, wire and bafanced lines.

4:1 balun. 250 pf 6KV cap. 12 pos. inductor,
Geramic switches. Black cabinet, panel.

ANOTHER 1.5 KW MOBEL: MFJ-961, $189.95
{+ $10), similar but less SWR/Watimeter.

MEJ. 10 3 Innl coax wnth connectors. 34 95.

:rest dealer .

To order or for your

] CALL TOLL FREE ""‘J
800-647-1800 (W=—j

For tech, |nru. arder or repair status, or calls

autside continental (15, and inside Miss.. call

601-323-5869.

* All MFJ produets unconditionally guaranteed for
one year {except as nofed).

* Products ordered from MFJ are returnable within
30 days for full refund (ess shipping).

* Add shipping & handling charges in amounis
shown m parenlheses

erte tor FREE catalog, over 80 products

ENTERPRISES,
INCORPORATED

MF

Box 494, Mississippi State, MS 39762




MFJ RTTY / ASCIil / CW
COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, T1-99, Commodore 64 or most other personal computers.
Uses KKantronics software and most other RTTY/CW software.

M¥; BTTY (W
COMPUTER INTERFACE

®

MODEL MF 1224 a

m

PHASE
PR . LOUK  DATA }&Ml’?

ﬁ@ﬂﬂ

S XXX R

AK‘?‘T’F 5T M. HORM .m
#- sm ,l, HEY |

o Copies on both mark and space tones.

* Plugs between rig and VIC-20, Apple,
TRS-80C, Atari, TI-93, Commodore

64 and most other personal computers.

o Uses Kantronics software and most
other RTTY /CW software.

&99”5

MFJ-1224

This new MFJ-1224 RTTY/ASCII/CW Computer
Infarface lets you use your personal computer as a
romputerized full featured RTTY/ASCI/CW station
for sending and recelving.

It piugs between yaur rig and your ViC-20. Apple,
TRS-80C, Atari, T1-99. Gommodors 64, and most
other personal computars.

I# usas the Kantronics software which features split
streen display, 1024 character typs ahead buffer, 10
message ports (255 characters sach), status display,
CW-1D from keyboard, Centronic type printer
compatibility, CW send/receive 5-99 WPM, RTTY
send/receive 60, 67, 75, 100 WPM, ASCI send/
receive 110, 300 baud plus mora,

You can also use most other RTTY/CW software
with nearly any personal computer.

A 2 LED tuning indicator system makes tuning
fast, aasy and positive, You can distinguish beiween
RTTY/CW without even hearing it. -

Once tuned in, the intertace zllows you to copy any
shift (170, 425, 850 Hz and all shifts baiween and be-
yond) and any speed (5 to 100 WPM on RYTY/CW
and up to 300 baud on ASCID.

Coples on both mark and space, not mark only or
space only. If either the mark or space is lost the
MEJ-1224 maintaing copy on the remaining fone,
This greatiy improves copy under adverse conditions.

A sharp 8 pole active filter for 170 Hz shitt and TW
allows good copy under crowded, fading and weak
signal conditions. Uses FET input op-amps.

An automatlc noise limiter helps. supprass static

crashes for better copy.
A Normal/Reverse switch sliminates rsfuning

while stepping tiru various RTTY speeds and shitts. .

The demadulator will even maintain copy on &
siightly dritting signal.

A +250 VDC [nap output is available ta drive your
RTTY rmachine. Has convenient speaker output jack.

Phase continuous AFSK fransmitter tones are
generated by a clean, stable Exar 2206 function gen-
erator, Standard space tones of 2125 Hz and mark
tnnes of 2265 and 2975 Hz are generated. A set of
migrophane lines is provided for AFSK out, AFSK
ground, PTT aut and PTT ground.

FSK keying is provided for transceivers with FSK,

High voltage grid block and direct outputs are
provided for GW keying of your transmitier. A W
transmit LED provides visual indicatian of CW trans-
mission. There Is aiso an exterral hand key or
electronic keyer input jack.

in addition to the Kantronics compatible sacket, an
exclusive general pitrpose socket allows interfacing to
nearly any persanal computer with most apprapriate
software. The following TTL compatible lines are
available: RTTY demed out, CW demod out, CW-1D
input, +5 VDC, ground. All signal lines are buffered
and can be inverted using an internal DIP switch,

For gxampie, you can use Galfo software with
Apple computers, or BAK software with VIC-20's,
Some ¢omputers with some software may reguire
soma external comporents.

DC vnltages are IC reguiated to provide stable

AFSK tones and RTTY/ASCI/GW reception.

Aluminum cabinet. Brushed aluminum front panel.
&x1¥axeinches. Usas 12-15 VDG or 110 VAC with op-
tianal adapter, MFJ-1312, $3.95.

RTTY/ASCII/CW Receive Only
SWL Computer interface

$ 69 95
o MFJ-1225

tise your personal computer to receive commerclat,

military and amateur HTTY/A5CI/CW traffic.

The MFJ-1225 automatically copies all shifts (80,
425, 170 Hz shift and a¥ others) and all speeds.

It pfugs between your receiver and VIC-20. Apple,
TRS-BOC, Atarl, T1-99, Commadare 64 and most other
personal computers.

It uses Kantronics software which teatures CW re-
ceive 599 WPM, RTTY receive 60,67,75,100 WPM,
and ASCI| recelve 110, 300 baud, plus mare.

An automatic noise Ifmiter helps suppress static
crashes for better copy, while a simple 2 LED tuning
indicator system makes tuning fast, easy and positive.

In addition to the Kanironics compatible socket, a
general purpose socket provides RTTY out, RTTY in-
verted out, CW out, CW inverted out, ground and
+5VDC for Interfacing to neariy any personal
tomputer with most appropriate softwars.

Audio in, speaker out jacks. 4Vax1Vix4% in, 12-15
VDG ar 110 VAC with adapter, MFJ-1312, 39.95.

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

INBODAYS FOR PROMPT REFUND (LESS SHIPFING),

« Qne year unconditional guarantee « Made in USA.
= Add $4.00 each shipping/handling e Call or writs
for free catalog, over 100 products.

ME)

MFJ ENTERPRISES, INC.
Box 494, Mississippi Stale, M$ 39762

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

600-647-1800. can

501-323-5869 in Mississippl and out-
side continental U.5.A. Telex §3-4580. 1.
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6.

Any way you measure it ...

D I( fslglv;tztgigter FM

the C-MOS microcomputer MORE! ¢ Remote Stepping From Mi-

controlled digital trans- crophone ® Remote Memory Selection =% . i
ceiver wins the cost/benefit ¢ Computer Programmabie Call Channel g2 - Re"ia\
contest with its 6-in-1 » Bank Scan ® Memory 5can ¢ Repeater qgesv:
features. Reverse Button ® NiCd Battery Mem- g | Sue

DHal, —-Selects the desired frequency ) the ory Back-up ¢ Pluggable Initialize
tanst of the knof. wien the concentne dng Module allows wide band operation
swilch 1510 the DIAL position Easy and fast [143-149.995MHZ' for MARS ¢ Touchtone

2-tpeed dialing with audible beep at the
pee g !
end of the bard. microphone included ¢ CTCSS Encoder

-CH — Sefects an cisplays the memary inciuded [Tunable] ¢ Small Size
channel mambers as the knct 1s iumed An (S55H x 162W x 182D] ¢
Audible Beep 1s made at channel | and 10 2 Speed Dialing
for sater operaiion motile. [100'(”2/5]{”2} .

M-FR — Selects the memory channels but
displays the frequencies contained m each
rhannel instead of the charnel number

Same satety beep at channel 1 and 10,

CALL — & fick of the concentric
SAAICH NG Setects the eley.
enth memery channel wihich s
used tor your favorte frequency
tor calling or histening

WRITE — Bv pushing the dialin,
the freqliency selected 15 pro-
gremmed nto the pprapriate
MeMmory I0Caton.

RIT — IkHz steps tar RET. Clears up the
chstormon causéd by the transmitting
stanen’s off requency candiion

@ KDK| =sminenn

Distrlbuted By: Encomm, Inc.

200 Ave. G, Suite 8O0  Plano, Texas 75074

{214) 423-0024 Telex 794783 Encomm Dal

{Por ordenes de expertaiton ydame 305-594-4313)

144, 440, and now 220 MHz!

The Santec ST series of handheld trans-
ceivers is now complete! With the intro-
duction of the new S$T-220/u.P which
covers 220.000 — 224.995 MHz in 5 kHz
steps, Santec brings its unparaileled tech-
nology and quality to a third complete
band. Now you can get it right on three
bands with Santec.

- All of the little Santec ST radios are identi-
cal in form and features, varying only in
power output and individuai band charac-
teristics. Ali share: 10 memories with stored
offsets; priority memory scan; 24 hr. format
clock; three output power leveis; wide
band operation; low "quiet time" standby
drain; three modes of bandscan; and a full
two year extended service plan. Now
there are three great handhelds which get

, , o it right the Santec way!
144 L 22 o

FREC. COVERAGE 147 — 145.95MH 440 9 ETEMHE 220 T4 39500
REPEATER OFFSETS + S00KH: S aEMHz % TEMEZ Chistri
POWER QUTPUT 3% High Optior J.0W High Optien 25 High Option stributed by

Encomm, Inc.
2000 Avenue (3, Suite 800, Plano, Texas 75074
Phone (214) 423-0024 71X 79-4783 ENCOMM DAL
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“
C1-300

Oil-less argooled,
[k peak for 3 min..
J00W avg, DC-250MHz

$68.00

Select 1 of 3 sensors by soft touch switch. Three wide &I;L?ogm
SP-600 bandwidth sensors cover 1.6-500MHz. $159.00 400\ peak for 3 min.,
RS-1: L6-60MHZ  RS-2: 1.6-150MHz  RS-3: 130-5000MHz 1S0W avg. DC-250MHz
O-2kw/ 0-200 0-200W $46.00

" Two paosition antenna switch and indicators. Three power
SP-200 ranges to 1kW, 1.8-160MHz. $107.00

CT-15A

BN peak, 15W avg.

0= 239 Screw-on dummy
DC-500MHz, VEWR=<T!1.2

$12.00

. Three band sensors [2m, 220, 450MHz|, 10 percent accuracy,
SP-400 0-150W CW/ LED power range indicators. SPIOQ.OO

Distributed by

Encomm, Inc.
2000 Avenue (G, Suite 800, Plano, Texas 75074
Phone (214] 423-0024  TiX 79-4783 ENCOMM DAL CT-15N
SOW peak, 15 avg..
AN Dummy Load.
-SO0MHZ, VSWR =111
$21.00

CA-35A

Cuntains replaceabie,
chip-type surge

valtage protector,

Low loss, low VSWR,

D0 -500MHZ, 350V breakdown,
$22.00

SP-250

TWG-way coadal switch,
239 type connector,
DC-S00MHz, 1k power.
$54.00

TP-05X

ANC connectar,
54 talide checker
Freld calibratatile,
3W avg. Dummy Load,
1W center. 50-500MHz

$21.00

- Low-profile, economy ZkW wattmeter. 1.6-60MHz bard-
SP-250 width. 3% SW/R sensitivity. Three ranges. A Best Buy! $75%.00

1.8-150MHz, 200 watt, low-profile wattmeter. VSWE, FWD
SP-15M  pwr REF PR, 1.5W SWR sensitivity. Great for mobile HE
$60.00 TP-25A

25 watt version ot
TP-05X tor mabile use

- VHF-UHF to {00 watts. 3W sensitivity for SWR, 10 percent Larger Dummy Load. i
SP-45M accuracy. All metal shielded construction. $85.00 ! ;’i'o[_]gﬂ”z W}

All prices Are suggested retail and subject to change.

Distributed by )
Encomm, ingc. ' Elsmbuaed by i

i ncomm, inc.
gggg:?;g?iz%-g%’;iw?mmggoéggaéég%?&m DAL 2000 Avenue'G. Suite 800, Plano, Texas 75074

Phone {214) 4230024 TLX 79-4783 ENCOMM DAL
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When it comes 0

QSL's...

it's the
ONLY BOOK!

US or Foreign Listings

callbooks

Here they arae! The latest editions of the
world-famous Radio Amateur Callbook
are available now., The U5, edition
features over 400,000 listings, with over
75,000 changes from last vyear., The
Foreign edition has aver 270,000 listings,
over 50,000 changes. Each book lists calls
and the address information you need to
send QSL's. Speclal features include call
changes, census of amateur licenses,
world-wide QSL. bureaus, prefixes of the
world, international postal rates, and
much more, Place you arder for the new
1983 Radio Amateur Callbooks, available
now.

tach  Shipping  Total

1) S Galibonk $19.05 $3.05 $23.00
i1 Forgign
Callboot $18.95 $3.05 $22.00

Order both books at the same time for
%41 .95 [ncluding shipping,

Order fram vour dealer or directly from
the publisher. All direct orders add shipping
charge. Foreign residents add $4.55 for
shipping. lllinols residents add 5% sales tax.

7=, SPECIAL OFFER!
Foh

[@%ﬁ Amateur Radio

s 4| Embtlem Patch
e only $2.50 postpaid

Pegasus on blue tield, red lettering. 3*" wide
[ % 3" high. Great on Jackets and caps.

ORDER TODAY!

RADID AMATEUE I I L I(
ca {»]=] INC.
4 Dept. A

925 Sherwood Drive
l.ake Blutf, IL 60044, USA

144 D5T=

ege, ..  Sale
€3 ICOM

HF TRANCEIVERS

Keaw ICTB1 HF Tranceiver. ... .......... LIST 1399.00
IC 720A 8-band XCVR, F30MHz RCVR. Closeout £99,00
IC 740 8-band XCVR with Mic & Power Supply . . CALL

Aevessories & filters available

MONTHLY SPECIAL
1C 730 8-band Tranceiverwith Mic.......... ..610.00
UPS Brown Shipping Inciuded

VHF TRANCEIVERS

1C 871A all-mode 2m Tranceiver ......... LIST 889,04

{C 3BA 25-watt 2m FM Trancever . ........... 415,98

1C 25H 45-wait 2m FM Tranceiver . ............ 345,98

1C 2501 28-watt all-mode 2m Tranceiver ....... 488,98
UPS Brown Shipping Inctuded

UHF TRANCEIVERS

e

[C 471 A all-mode 430-450 Tranceiver ..... LIST 799.00

[C 45A 440 FM 10-watt Tranceiver. ............ 388,95
| IC 4904 all-mode 430-440 10-watt Tranceiver ...575.
i UPS Brown Shipping Included

1C 3AT 220 MHz HT with Touchtone Pad . , ., ... 23%.98
IC 4AT 440 MHz HT with Touchtone Pad .. ... ..338.95
TIPS Brown Shipping Inciuded

MARINE RADIOS

M13 12-channel Programmable HT CALL

M2 76-channel Synthesized HT. . . CALL
180 25-watt all-channei Scanner . L CALL
MEOC Commercial MAD . .....oovvn e vne e CALL

RECEIVERS

B70 100KHs-30MHz 8WL Receiver . .. . SPECIAL£29.95
UPS Brown Shipping Included

REPEATERS

Tk

IC RP30I0 [C-walt 440MHz Repeater ... ...

ICRP1210 1.2GHz Repeater ............. LIST 989,00
IC120 V- 2GH FMMobile . ..................... TEA
Call about our special radic-repeater package offer.

ACCESSORIES

& complete line of accessories are in stock.

Cail for our prices.

13646 Jefferson Davis Highway
Weodbridge, Virginia 32191
Cash, Cashiers Check, Money Qrder,

WANTED: VHF and UHF repeaters, must be Motorola,

. ZE., BG.A. and in good shape, NBCAM, 303-632-8413.

COLOR COMPUTER software. Send for fist. KV5M, TNT
Software, RT2 Box 76D, Manor, TX 78653,

FAST, ACCURATE, readable, nonsansational — The ARRL
Letter! Every two weaks, we fill you in on what’s happen-
ing in Amateur Radio. But, you have tv be an ARRL
mamber to get it. For a one year subscription, send $19.80
{U.5. funds) and we’l sand you the Letter first class mall
anywhare in the U.S. and Ganada. The ARRL Letter, 225
Main St., Newington, CT 08111,

WANTED: Pre-1950 TV sats and old TV Guide magazinas.
W3CRH, Box 90-Q, Rockvllla, MD 20850, 301-654-1876.

MasterCand and Visa Accepted.

Call Toll Free:
1-800-336-4799

FOR ORDERS AND QUOTES

MLA-2500B, 2kw amp, 160-10, $825. Filtar capacitors,
130mifd-330v, 25/$15 sh[}:z%ad prepaid. Gtan Stockien, g2
W. Holt, Harrison, AR 72801,

KEYER KITS, $15. SASE for information MSC, 1304 Toney
Driva, Huntsville, AL 35802,

CUBICS: Astro 102BXA/PSU-S - £750. Yeesu FT-T20R/U,
440MHz synthesized, FM, PL, Touchtone - $425. Ham-
murland HQ-170 - $125. Radio Shack DX-300 - $250. 440A's
- $25ea, KZ5E 405-743-2368,

WANTED speaker horm K4NBN “No Bad News”..

HALLICRAFTERS $3% Serious Collector needs Hallicralter
and other ham equipment manufactured betore 1940 for
fastoration and aventual museum exhibit., Naed
Halllceatters, National, Hammariund, Fatterson, RCA
RME, Grebe etc. Condition not important. Alsc nead QsT
mags Vols 1 & 1l and old tubes. All letters answerad, Write
Dave Medley, 6621 Cuffield Drive, Dallas, TX 75248,
WASYXA,

EIMAC-3-5002"s. New-very limitad quantity! $85 each,
eash, COD, MO. Add $3.50 per tube for shipping and handl-
ing. | pay cash or trade for all types of transmitting or
special purpose tubes - Mike Forman, 3740 Randoiph,
Qakland, GA 84602 415-535-8840.

WANTED: Early telegragh Instruments for my collaction.
Keys, sounders, ralays. metors, and related items [n-
cluding pre-1910 paper. Larry Nutting, WDEDTC, 5857 Yer-
ba Buena, Santa Rosa, CA 95403, _

GDE ROTOR Qwners - You need a “'D-Lay-5"1 This easy:
to-install clreult protects the rotor from damage caused
by accidental braking. Waorks with the Ham 11, Ham LI, Ham
W, and Tall Twister models. Provides a five-second safe-
ty factor in your rotor brake. Incredible value at $19,95 -
postage paid warld wids. Lance Johnson Englnearing,
P.0. Box 7363, Kansas City, MO 4118,

IBM-PC Software. LOGGER/DUPER programmable any [0
format $39.95. QSler for automatic QSL cards $19,93,
DATA BASE DXCC bearings and racords $49.95.For infor-
mation write Micro Electronic Systems, 18 Annette Park
Drive, Bozeman, MT 58715,

CLEANING house after %0 years B.AS.E. for list
3CK2500A3 never used original sealed carton make offer.
need 8122's, W2GQA RDZ Box §37, Jersay Shores, PA
1¥740 T17-745-7668.

COLLINS KWM-2, round, mint ser. #15852 and 518F-2
raund, mint $800. AASS 209-732-7183.

FREE money saving bullstin on popular brand nams pro-
a;ama and books for your small computer. Superior,
ﬁgggTK, 8030 Westchester Aoad, Westichaster, OH

FOR IMPROVED DX contacts! Beamheadings for 450
cities Including ham prefixes speacifically for your QTH.
Send $5 to NG . P.O. Box 81341, San Diego, CA 92138.

WANTED: DX-608, HR-10B, and Slinky Dipole. Willlam
Blair, 908 E. Emarson, Mortan, IL 61580.

COLLINSG KWM-2, 516F-2, winged, good condltion, $550.
KEBBGK, 619 Hearst, San Francisco, CA 94112,

YAESU-102 & 802DM, Henry-3KA, J W. Miller AT-2500, Nys-
Matchbox, wattmeters, microphones, THEDXX, eic,
214-680-9750 Greg Mann.

1984 CALLBOOKS. Prepublication orders bafore August
3, $19 aither, 335 both, any 10 or more, $IT7 each,
Fostpaid, CA 6% tax. Cantury Frint, 8059 Essax, Hiverside,
CA 925041599, 714-887.5810, )

LOOKING FOR HT-37 HT-41, and 5X-115. Mike WA4FRB,
.0, Box 229, Riverton, VA 22651, :

HW-8 Mods: reprints of the HW-8 series from CQ: Test
Report and two-part modiflcations saries, plus
miscellansous improvements. Proceeds support
MILLIWATT DXCG QRP trophy program. §7. Ade Weiss,
WORSP, 83 Suburban Estates, Vermillion, SD §7069,

WANTED: ABRL Handbooks, pre-1950; QST, pre-1930.
NBAW, Jan Perking, 11942 Ros St., Carritos, CA 80701
T14-132-7155.

NEW 2kW Roller Coll, 28 micro-H, llmitad quantity at
$47.50 p.p. USA, Kllo-Tec - PO Box 1001 - Oakview, CA
93022 - tel: BOS-H46-0645,

HELP - without your support the kids at Junior High
School 22 an Manhattan's Lowar East Side may not have
English Through Amateur Radio In September. Gontact
WB2JKJ via Callbogk.

WAVEMASTER™ - Complels and assembled multiband
antenna, “Highest quality technology” 80-10M, 2kWPEP,
2Avap dipole, 110 feat. Includes balun, S0 fast Minl RG-B,
connectors, Nylon izw ropes and B0-day warranty. Only
§79.85 postpaid, HAWK Technical Praducts, P.O, Hox
36384, Dener, CO 80236,

KP2 DXpeditions. Contaests/clubs. Waterlsle Shangri-La.
‘Yansu F1-101-B station. Limestone Efficiencies - WAUZA
201-320-8308.




‘Overall, the ICOM IC-R70

utperforms any other model we have
tested in the under-$1,000 category.”

With the 1C-RTO, 1COM
continues its tradition of
supcrior quality, high perform-
anee recciver design, State-
ments, such as the one above,
are coming trom shortwave

listeners and equipment revicew:

crs around the world.

What can a shortwayve
receiver do for you? The 1C-
R™0 brings the news, music,
and political opinions of other
nations into your honie or
office. Enjoy music from the
Near Hast, western Europe,
South America hear political,

opinion from Russia, Viet Nam,

China;, news from the BBC,

—World Radio TV Handbook 1983

Canada. Israel, Jupan. Most
countrics broadeast in English
as well as their national
languages.

The 1C-RT0 is an easy-to-
use comercial grade shortwave
receiver, with features found
only on the hest receivers,
The RT0 out-performs
receivers costing more (han
wice as muclt And...

At a price well below
$1.000, the 1COM R70 is the
best performance viabue in a

“shortwave receiver today, See

it at your authorized HCOM
dealer, o contaet TCOM for.
more information.

&inc, 2112115t Ave NE,
) sicted pécmcoﬁ,pfu:d te opprax
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ode Mobile

IC-290H & IC490A

agIC

tate of the art 2 meter and 440 MHz multimode transceivers.

TOLR T~ BOUN

iC-290H

25 Watls of Power. A full 28
walts in all modes. gives extra
cgmmunicofion range in the IC-

@reen LED Regdcout. For
impraved readakdity i bright
sunlight,

Bual VFO's. Frovide acse in
marking frequencies. Tuning
rotes are 5KHz in FM, 100Hz in
CW and 558, and 1KHz with the
tuning speed bution pushed.

Bri Channel. Any
rmamory chonnal can be
rmonifored for activity on a
sample basis. every 5 seconds,
without disruptionof a QS0
conducted on a VRO frequency.

Adjustable Powaer Levels.
Both the hi and o power leve!s
are independently adjustable for
rneeting sirmplex or amplifier
input requirements.

Squeich in All Mades.
Standard noise squeleh In FM
and AGC derived squelch for
CW and 858 reduce fatigue
factars and aliow scanning
sitently while locking for band
apenings of sateflite signals.

Mufimode Capability. V.
S5B, and CW modes provide
solid comrnunication modes for
repaater, simplex, sateflite or the
CW enthusiasr, Sidefone is
provided on CW,

Adjusiable Duplex Spliite.
2ffset may be changed from its
inifial value by pressing the
priority butfon while th VFO
made, then rotating the main
tuning knob. The offset is
displayed on the frequency
recdout,

Scanning FSIS). Memory
scanning and tull or
programmable band scan are
standard features. Intermnal
switches selact busy/empty
modes, adjustable delay of
carier operated resume, and fll
or program kand saan.

Momory Backup. The
optiondl. heatfsink mounted, BU4
memory backup battary option -
provides retention of memory
when moving the franscelver
from one power source to
anrcther,

Touchione™ Microphone
Supplied. Each unit comes with
<1 fouchtorne®microphons as the
standard unit microphene.

1C-490A

The uperational characteristics
of the IC-490A are the same s
the IC-290H except for the
fec:f#res. autlined in the fallowing
chart.

IC-290H 1C-490A
Freq, Range 143.3-148.199 430.0-439.999
(MHz} . B
Power Hi 25 10
» Lo 1 |
Memories 5 4
initial Offset 600KHz 5MHz
1MHz Up Button NotReq'd Yos
Normal FM1 5 5
Tuning FM2 Not used 25
Rates 558 04 0.1
(KHZ) CW 04 04

The World System

ICOM America, Ine, 21 12-116th Ave NE, Bellevue, WA 98004 (204 454-8155/3331 Towerwood Drive. Suite 307, Dallas, T4 75234 (214)5620-2780.

All sated specificarions are approximate and subject 1o change withour nonce of obiigakon. All KKOM radies significently excead FOC requlafions limmng spunaus emissions



DFFSET PL TONES
VRITE BUILT IN
ICOM presenis ihe mosi

dvanced ali mode, two meler
ase station available foday ...
16 1C-271A.

25 watls of power from
2YDC or from 117 VAC with
16 optional internal power
appiy/32 full function
emones/multimodes/subaudible
ynes/PLL locked to 10Hz/high
isibility, muiti-color flour-
scent display/RIT readout/
canning/dual VFO's/new size.

25 watts. Now a 2 meter
ase station with 25 waits of
ower and an optional interncl
owar supply. ThelC-271Aisa
omplete station.

MODE-
SCAN

32 tull function memories.
Each memory halds frequency,
offset, offsat direction. mede, and
subaudible fons. Frequency,
tones and offset cire selected by
rotating the main funing knote.

Subaudible tones.
Subaudible fones are selected by
rotating the main tuning knob
and may ba siorad info memory.

Pl jocked 1o 10Hz.
Extramaly low naise and a good
signal-to-noise ratio PLL allow
synthesizer lock to 10Hz.

High visibility display.
[COMS new tugh visibility, malti-
coior dispiay gives eqsy fo read

NEW
DISPLAY

at-a-glance display of frequency,
rmode, offsal, VRO in use, memory
chicinnel, and RIT offset directlon
ang amount.

Seanning. ThelC-2/1Acan
SCan Mamonas, programmable
sactions of the band, or modes.
Mode-$ scan is a mode scan and
can be used fo scan memaories
with a particular mode orto lock
oyt frequencies continuousiy
Lusy so that the recsiver will not
stop atf that memory channel
each fime.

Duct VFOs, ICOM's dual VRO
system is now even rmore versatile
with the ability to fransfer from
memory to VRO, This aliows
frequencies from the tunable

32 CHANNELS
OF MEMORY

4 MHz
UP/DN BUTTONS

mermories to franstar directly info
another memory without moving
VRO to the new fraquency first,

Haw size. Only 11%"Wx 4%"H
x 108D the IC-271A 15 styled o
look good and enginesred for
actse of operation,

__Diherfeatures, To make the
[C-271A functionai and easy fo
use, ICOM has incorporated
racany asked for fectures: UR/DN
buttons, diai lock, switchable
preamplifier, duplex chack, all
moda squalch, receive audic
tone control, § mefer, center
meter, computer interface, and 7
yac lithium battery memory
backup.

The World System

ICOM America, Inc,, 2412-1 165 Ave NE, Bellevue, WA 8004 (206)454-8155 / 3334 Towenwood Drive, Suite 307, Dallas, TX 75204 (214)620-2780
Al srared specfications are approximare ond subject rochange without notice o obliganeon, All KCOM rodios sgnificantly ewead FCC requlntions kmniting spunaus ernisions,




800-845-6183 | WIN!

* Telephone buyers will receive a

%53.&TMMOS.TREET suprise gift in their package.
ROCK HILL, SC. 29730  Cahsossseriss’ | * In-store drawings each hour. Come

and register to win!!

* Grand prize for
in-store drawing.

Presents... IC-25A

* No purchase . “ l
necessary to LC-&?A
i s srnall Iy 5%" wide) FM
regISter f?l‘ Trg:,sceiver?rg?g Jrgglg LED ;:qgéur
grand prize. and a new mictephone,
* Special in-store pricing.

* ICOM Personnel to demonstrate new

equipment,
* Refreshments will be served.
* See the new ICOM equipment ‘
. infroduced at Dayton.

* New equipment available for your
inspection and purchase.

Saturday, August 6, 1983 800-845-6183
9:00am til 5:00pm G

1037 LATHAM STREET
ROCKHILL 5C 2o7ag  Soyse Eamaimant

The State of the Art Simplex Interconnect
Communications Electronics Specialties introduces the CES 510SA
“Smart” Simpiex Autopatch, with many important new features never
avarable before: « Three digit control codes with user programming.
* A sophisticated tol! restrict provides positive long distance lock out
« Tune-out and COR activity timers with warning beeps and digital pro-
gramming. » Rotary or DTMF dialing, « Phone line in-use detecior prevents
interrupting a call in progress, and sends unique CW sequence = Phone rng
detection logic enables unique CW sequence. » Digital programming of the sample
rate and width. and noise gate sensitnaity control, for easy inferfacing with most radips.
Simple and direct connections to radio,
Options available: « Srart CW identifier with unigue CW messages for each patch function.
* FCC type accepted phone tine coupier. « Special tone squelch kit to eperate patch through
repeaters,

i VEHAT I+

B The 310SA —the newest advance in interconnect technology, from the innovators at:
: Communications Electronics Specialties, inc.
§ Post Office Box 507 « Winter Park, Florida 32790
(305) 645-0474 + Toll-free (for orders only): {800) 327-9956

148 nN5%=




Amenchn madé RF Amphhers a‘ind WattYSWR l\feters
of excéptlonal ?value anfl performance.

'\.

warranty ® prémpt U.S. sé%'wce and ass‘istance

Ly
™

*5 year v

RF Anjpunms ; : Ff WATT/SWR ME‘I‘ERS
2 MEYERS-ALL MODE 5’ 220 MHz ALL MODE | * Peaﬁi or average reading L’E
B23 W in=30Wout  §$89.95  C106 JOW in=60Wout $199.95 * direct SWR reading \
(use?ble in: 100 mW-5W) (IW=19W, 2W=30W) RX préarmp ﬁg ; % ) } 580?30[(\)%}12 '
10W in=80W out g $179.95 C1012J10W in=120W out $289.95 : $119.95

(1_ =16W, 2W=30W) R¥ preamp (ZW =45W, 5W=90W) RX préamp -

; . ; b e 50\MHz ALL MODE
B1016 10W in=160W ouft $279.95 C22 2W in=20W out $89.95 430-45¢
[IW=35W, 2W =90W) RK preamp (useable in: 200mW-5W) ¢ 3&}1 22"5’%}\40“’ out $199.95
B3016 30W in=160W @ut $239.95 RC-1 P PLIFIER ‘é

ble in: 15-45W D1010 IOW\m 100W out

(useable in: ) RX preamp REMOTE CONTROL = $2495  (1y/ap5w, 2 - 50W) $319.95

5

¥
19

: tes all switches, 18’ cab :

* !
MDU%[BE P. Of Box 1393, Gilroy, CA 95020 (408) 84Y 1857

COMMUNICATIONSFEQUlPMENT,INC.
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BOOKS

““A STATION IS ONLY AS EFFECTIVE
AS ITS ANTENNA SYSTEM”

THE ARRL ANTENNA BOOK The best and most up-to-
date antenna information around. The just revised 14th
Edition contains in its 328 pages propagation, transmis-
sion line and antenna fundamentals, You can update
yaur present antenna system with practical construction
details of antennas for all amateur bands - 160 meters
through microwaves. There are also antennas described
for mobile and restricted space use. Tells how to use the
Smith chart for making antenna calculations and covers
test equipment for antenna and transmission line
measurements. Over 600,000 copies of previous editions
sold. Copyright 1982. Paper Ed. $8.00 in the U.S., $8.50
alsewhere, Cloth Ed. $12.00 U.S,, $13.50 eisewhere,

Enclosed in U.5. funds drawn on a U. 5. bank or an international money order is $

marked below:

ARRL Antenna Book [ Paper Ed. $8.00 U.S., $8.50 elsewhere
n O Cloth Ed. $12.00 U.S., $13.50 elsewhere

HF ANTENNAS FOR ALL LOCATIONS by LA, Moxen, GeXN,
An RSGB publication. Contains 264 pages of practical antenna informaticn.,
This bogk s concerned primarily with small wire arrays, although
constructian information is also given on a smail number of aluminum
antennas. Chapters inciude: Taking a New Look at ht Antennas; Waves and
Fields: Gains and Losses; Feeding the Antenna: (lese.spaced heams:
Arrays, Long Wires, and Ground Reflections; Multiband Antennas,
Bandwidth; Antenna Design for Reception; The Antenna and Iis
Environment; Single-eleament Antennas; Hortlzontal Bearns: Verticle
Beams: Large Arrays; Invisible Antennas; Mobile and Portable Antennas;
What Kind of Antenna: Making the Antenna Work: Antenna Construction
and Erection. Copyright 1982, 1st Edition, Hardbound $12.00.

ANTENNA ANTHOLOGY The best 3ST hf antenna articles and
theory presentations. Verticals: 2 and 4 band verticels for the novice,
Cheapie GP, High Performance system for 20, 40 and 80, other loaded
systems. Yagis: Short anfennas, and The Log-Yag Array. C.{uads: Wire
quads for 80 and 40, 2.Element Quad for the Novice, Miscellaneous
Antennas: Loops, Delta-loops. Antennas for travel trailers and camapers.
plus matching devices and antenna test accessories. Copyright 1978, 148
pages, $4.00 U.5,, $4.50 elsewhere.

for the books

1 HF Antennas
$12.00

O Antenna Anthology

$4 U.S. $4.50 elsewhere

A.R.R.L

ADDRESS

225 Main Street
Newington, CT 06111

CITY, STATE OR PROVINCE, ZiP OR POSTAL CODE

Charge to my [ Master Charge [ Visa

Agenunt number expires

HE5T=

Bank number {(MC)




at home eeryere

Like its namesake, the ARGOSY [l is a great traveler, land. sea, or air. And it has
the right features to be an egually good companion at home,

obile/Portable/Fixed operation is easier with ARGOSY IL. Broadband
design eliminates receiver and final amplifier tune up. Small size permits conve-
nient installation. Simple controls and switches make operation easy—even with-
out looking. And its basic 13 Vdc design permits battery operation, drawing just
750 ma. on receive and 9 A max. on transmit to allow plugging into a car’s ciga-
rette lighter cutlet for mobile use. Plus the easy disconnect from its mobile mount
permits moving the ARGOSY 11 for fixed station use or safe keeping.

Two-Level Power. Switch from QRPp (5 watts output) to QRO (45 watts
output). Low power for portable use from batteries, high power without a sepa-
rate power ampiifier. Low power for the challenge of QRP operation, hiﬁh ower
for greater punch when conditions require it, Both power levels have Lg with
optimurm drive indicated by a front panel LED.

Solid-State, Six-Band Design. Covers 80-10 Meters, including the 30-me-
ter band, in 9 segmenits (four for 10 Meters) with 40 kHz overrunt on each band
edge. Excellent sensitivity (0.3 uV), offset receiver tuning (=3 kHz), built-in notch
filter tunes 200 Hz-3.5kHz, optional noise blanker, WWV reception, QSK, side-
tone pitch and volume controﬁ, and a new easy-to-read digitacﬁjrequency display
uses 4 large red 0.3 L.LEDs to indicate frequency {the bandswitch indicates band
in use), Every feature you need for easy use and fine performance.

A great rig for traveling — and for staying home. Some. of the features
that make ARGOSY Il perfect for mobile use alse make it an ideal fixed station
transceiver. One is its size~just 4" high, 9" wide, and 12" deep—so it fits conve-
nienfly on a desk with plenty of room left for accessories, And theres a full com-
plement of accessories to choose from for mobile or fixed operation— micro-

phones, filters, keyer, speech processor, mobile mount, and an ac supply. Best of
all, ARGOSY Il is low cost.

Check out the at-home-everywhere new digital ARGOSY IL See your
dealer or write for information to TEN-TEC, Inc., Sevierville, TN 37862.

o August 1983
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“‘Top-'notch”...VBT notch, IF shift, wide dynamic range

The TS-830S has every
conceivable operating feature
built-in for 180-10 meters
(including the three new bands).
It combines a high dynamic
range with variable bandwidth
g [VBT), IF shift, and an
IF notch filter, as well as very
gharp filters in the 455-kHz
second IF.

TH-8308 FEATURES:

e L8B, USH, and CW on 1680-10
meters, including the new 10, 18,
and 24-MHz bands.

Receives WWV on 1O MHz,

* Wide receiver dynamic range,
Junction FETa in the balanced
mixer, MOSFET RF amplifier at
low level, and dual resonator for
each hand.

* Variable bandwidth tuning
{VBT}. Varies 1F filter passhand
width,

* Notch flter high-(J active circuit
in 455-KHz second 1F.

* [F shilt (passband tuning).

* Noise-blanker threstiold
level controt,

* Built-in digital display,
{fluorescent tube), with
analog dial.

* 51468 final with RF negative
feedback, Runs 220 W PEP
ISSBI180 W DC (CW) input on
all bands,

* Built-in RF speerh processar.

¢ Narrow/wide filter selection
on UW,

» S5B monitor cireuit,

* RIT and 3T {transmitter
incremental tuning).

et e

Opticnal accessories:

* 5P-230 external speaker.

= VF(-230 external digital VFO
with five memaries, digital
display.

* VFO-240 external analog YFO

* AT-230 antenna funer.

* Y(3-455C (50O Hzi or YG-153C
(250 Hz) CW filter for
455 kHz [F.

* YK-880 {500 Hz) or YK-880N
{270 Hz) CW filter for
8.83 Mtz IF.

* KB-1 deluxe heavyweight knot

fluorescent tubes), with

“Cents-at:onai”...lF AT
anlog diai.

Shlft, d|g|tal djsphy, . * Narrow/wide filter selector
narrow-wide filter switch ;;Wﬁff}f for f—‘Whandfm §“JH ;
uilt-in speech processor, for
The T5-5305 SSB/CW inereased tatk power.
transceiver covers 160-10 meters wide receiver dynamic range
using the latest, most advanced with g;réétter Sty to !
circuit technology, yet at an averload, '
atfordzble price. * Two 61468’ In final, allows
T&-530S FEATIIRES; 220W PEP/180 W DC input
* 160-10 meters, LSB, USHB, CW, all

o4 all bands.
aitateur frequencies, including * Advanced single-conversion
new 10, 18, and 24 MHz handq

PLL, for better stability, improved
Recelves WWV on 1O MHz.

spurious characteristics.
« [ shifl funes out interfering * Adjustable noise-blanker, with
signals.

front panel threshold control.

« Built-in digital display (six digits,

n

REGan  HEMTER Powes |
< Py o e

¢ RUT/XIT front panel control

allows independent fine-huning

of receive or transinit
frequencies.

Optional accessories:

* S-230 external speaker with
selectable andio flters.

* VFO-240 remote analog VEO,

* VF(230 remote digital VFO.

* AT-230 antenna tunery SWR/
puwer meter. ’

* MC-50 desk microphone

* KB-1 deluxe YFO knoh.

o YR-B&C {500 Hzl or YK-88CN
[270 Hz) CW filter,

s YK-88SN (1.8 kHzl narrow
S5 filter,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
111 West Walnut, Compton, California 80220

The TS-860 "QUAD BANDER"
covers 6, 10, 12, 15 meters.
s M, S5B (USB), CW, and AM
e Dnal digital VFO's
+ Digital display
* |F »hift, built-in
* & memories with memory sca
= UP/DOWN microphone
* All-mode squelch
+ Noise blanker
* W sewni break-in/sidetone
* |0W on 88B, CW, FM;
4 W on AM.
Optional accesgories:
¢ P5-20 power supply
* VX4 ypeech processor VOX
* SPA120 External speaker
¢ MB-100 Mobile mount
* YR-880, YE-BBUN CW filters
= YR-88A AM filter.




FM “Dual-Bander”

2 m & 70 cm in single compact package, LCD, 25 W,
optional voice synthesizer.

KENWOOD's TW-4000A FM “Dual-
Bander” provides new versatility in VHF
and UHF operations, uniguely combining
2 m and 70 cm FM functions in a single
compact package.

FW. 0 A FEATIIRES:

2 m and 70 cm FM in a Compact Package
Covers the 2 m band (142.000-148.995
MHz), including certain MARS and CAP
frequencies, plus the 70 om FM band
1440.000-449.995 MHz), all in a single
compact package. Only 6-3/8 (165)W x
2.3/8 (60)H x 8-9/16 {2171 inches (mm),
and 4.4 lbs. (2.0 kg.).

Large, Easy-to-Rcad LCD Display

A green, multi-function back-lighted LCBD
display for betler visibility. Indicates fre-
gquency, memory channel, repeater offset,
“S or "RE" level, VFO A/B, scan, busy, and
"ON AIRY Dimmer switch,

25 Watts RF Power on 2 m/70 cm.
Hi/Lo puwer switch.

Optional “Voice Synthesizer Unit”
{nstalls inside the TW-4000A_ Voire
announces frequency, band. VFQ A or B,
repeater offset, and memory channel
number,

» Front Panel Illumination

= 10 Memories with Offset Recall and
Lithiym Battery Backup
Stores frequency, band, and repeater offset.
Memoty O stores receive and transmit fre-
quencies independently for odd repeater
offsets, or cross-band operation.

» Programmable Memory Scan
Programmable to scan all memories, or
only 2 m or 700 om memories, Also may be
programmed o skip channels.

« Band Scan in Selected 1-MH2z Segments
Seans within the chosen 1-MHz segment
lie.. 144.000-144.995 or 440.000-440,995.
ete.}. The scanning direction may be
reversed by pressing either the "UJP" or
“DOWN" huttons on the microphorte.

+ Priority Watch Function
Linit switches to memory 1 for | second
each 10 seconds, to monitor the activity on
the priority channel,

» Common Channel Scan
Memnry & and 9 are alternately 'scanned
every B seconds. Either channel may be
recalled instantly.

» Dual Digital VFO’s
Seleciable 5-kHz or 10-kHz for 2 m, angd
5-kHz or 25-kHz for 70 cm. Depress “UP”
or “DOWN” key on the froni panel for band
change in 1-MHz steps,

+ 18-Key Autopatch UP/DOWN Microphone
{Supplied)

« Repeater Reverse Switch

« High Performance Receiver/Transmitter
GaAs FET RF amplifiers on both 2 m and
70 cm, high performance MCF's in the Ist
IF section. provide high receive sensitivity
and excellent dynamic range. The high reli-
ability RF power modules assure clean and
dependable transmissions on either band.

« Rugged Die-cast Chassis

« Optional Two-Frequency CTCSS Encoder
Easily mounted inside the radio, allows DIP
switch programming of two different tone
frequencies, for @ m and 70 em.

+« “BEEPER” sounds through speaken.

« Easy-to-Install mobile mount

TW-4000A accessories:

* V5-1 Voice Synthesizer

« TU-4C Two-Frequency Programmable
CTCSS Encoder

= EPS-7A Fixed station power supply

» 5P-40 Compact mobile speaker

More information on the TW-4000A and
TS-780 is available from all authorized
dealers of Trio-Kenwood Communications,
1111 West Walnut Street, Compton,
California 80220,

KENWOQOD

.. pacesetter in amateur radio

All modé “Dual-Bander”

ized tuning, Split (cross) fre-
quency operation possible, F.
LOCK switch provided.

» [ memories include band and
frequency data, backed up by
internal baiteries (not supplied).
Battery life exceeds one vear,
Memories 9 and 10 for priority
instant recall.

« Band secan, with selectable 0.5,
i. 3, 5. and 10-MHz scan
handwidth.

« Memory scan seiectable for all
memories, or 2 m or 70 cm only,

Dual digital VFO's with normal/ *IF shift circuit rejects adjacent
interference.

» High sensitivity and wide
dynamic range « 7-digit

2

) L !
2 m & 70 cm all mode,
dual digital VFO's,

10 memories, scan,

IF shift...

TH-7&0 FEATTRES:

« 1JSB, LSB, W, FM all mode.
covering the 2 m band (144.000-
148,000 MHz) and the middie
70 em band (430.000-440.000
MHz), UP/DOWN band switch.

dght drag switch. VFO steps in
20-Hz, 200-Hz, 5-kHz, or
12.5-kHz, plus *FM CH" channei-

fluorescent tube digital display

o 10 walt RF output » 2 m £600-
kHz TX offset switch with reverse
switch = Tone switch for optional
TUI-4C two frequency lone

encoder unit « VOX and semy
break-in CW built-in « FM center-
tune meter « Noise blanker for
388, CW,

Subject to FCC approval

Lot

s




EXA7 BARKER & WILLIAMSON |

Model AC 4.8 - 30 /11N, ® SWR Maximum 2:1, 1.4:1 Average

} Handles 1 KW input ICAS

The AC 1.8 - 30 Antenna uses only \ Og s farlxlp di imatel
80 feet horizontally, and, when s Can be insfalled in approximartely
space is limited, can be shor- 20 feet of space

ened even further with only 7 N\ ¢ Higher power models available
slight loss of radiation > %, (confact factory)

efficiency. Y

Patent Pending 2039 N 4149 =

R SHIPPING AND HANDLING
SALUN BALANCING N SHIPPING /
DIRECT COAX FEED

TABILITY

_RV75 Remote VFO

esized Remote VFO is designed to

2 DRAKE TR7, TR7A, R7, R7A, and the

provides a high degree of frequency

lity with crystal-controlled frequency

e RV75 output frequency is synthesized

crements for smooth frequency control

ted flywhee!l of the optical shaft en-
es & smooth, solid feel.

* Synthesized Frequency Co ntrolled Stability (+ 15 ppm 0° to +50°C) »
» Patented Variabl dlution » 800 KHz Tuning Range »
» User Selectable Di quenc e/Dial Rotation * Weighted Flywheel
- Shaft Enc ‘ 1Cie

~ ANTENNA TUNER
5 SPEAKER  YRANSCEWER
70FT DESK MICROPHONE

For more information, write or call:

R.L.DRAKE COMPANY [ | Poneasseszar e e 2en01




8 T S A PR T T AT R A i
LR
TRTA munscatesn’

a” d. 500 Hz cw ys{al filters plu
ODULAR

For more information, write or call:

540 Richard St., Miamisburg, Ohio 45342, USA
Phone: {513 866-2421 Telex: 288017




City Park campus, New Orleans.

Q

Assoc., Military Affiliate Radio

awards,and local tours.

AMACOM 83

AMACOM 83 has the program for you Oct.
15-16. 1983, at Delgado Community College’s

Hear Larry Levy, WBSMXS, speak on RTTY
message storage and radio bulletin boards.
Robert G. Heil, K9EID, will show you his CB-
to- 10-meter conversion and $S8B audio pro-
cessing tricks. Ted Saba, WAS0ZH, will explain
transistor amplifier design. Paul J. Azar Jr.,
NSAN, will demystify DX predictions for the
sunspot cycle low.Cralg Roberts, WB5SHKO,
will humor newcomers to amateur radio.

Also: FCC exams, Quarter Century Wireless

American Radio League, hamfast workshops,
Red Cross, more exhibits, larger flea market,

DETAILS:

AMACOM

P.0O. Box 73665
Metairie, LA 70033
W.D.“Bill” Bushnell,
WASMJIM, chairman
(504) 887-5022

HOST HOTEL:

Howard Johnson's
Motor Lodge Airport
6401 Veterans Bivd.
Metairie, LA 70003
(504) 885-5700

Services,

Reserve your AMACOM "84 room before January 1, 1984. Delta Division
convention Oct. 20-21,1984--that’s during the Louisiana World Exposition!

HIGH PERFORMA

PRESELECGTOR-PR

The seluticn to mest interference, intermad, and desense
problems in AMATEUR and COMMERCIAL systems.

» 40 to 1000 Mhz - tuned to your
frequency

= 3 large halical resonators

+ Low noise - High averload resistance
* B 4R gain - ullimate rejection» 50 4B
» {015 15 volis OC operalian

® 57 - 16x 2.6 x4.75" exe,
Gelnectors

* FANTASTIC REJECTIOR!

Price - $79.95 bipolar w/HCA facks

Connector oplions: BNG 85, UKF 36, N 510

SUPER HOT] GaAs Fet optian $20

AUTOMATIC IDENTIFIERS

Typecal refaction: —

+ B0 Az & 144 Mhai- 2048
+1.6 Mhz @ 220 Mhz~40dE6
5 Mhz @ 450 Mhz- 50d8

* bor transeelvers and repeaters - AMATEUR and COMMERCIAL

= Automatic oparation - adiustable speed and amplitude

« 5mall size - easy nstallation - 7 tg 15 volts D0

» A selactable, reprogrammable messages - each up fo % min. fong
» Wired, tested. and gmgrammed with your message(s}

Model (D-1 - 839.95 "Madel 10-2 w/% to 10 minute tmer -$59.95

We otter a complete line of transmitter and secenvar sirips

ang synthesizers tor amateur and commercial use.

Request our feee tetalog. Allaw $2 for UPS shipping
Masforceed #nd VISA walcome

KENWOOD
TR2500

1C-730

YAESU, TENTEC, DRAKE
ICOM, KENWOOD!

1-800-241-2027

NEW Ginpole Kits, Standoff Hrackets, Mast Adapters at
reallstic prices for Amateurs. Custom-weldad fabrication
and hotdipped galvanizing also avallable. We solve anten-
na and towsr mounting problems now. ¥ISA and MC ac-
cepted, Froe catalog X Equip Lid, P.O, Box 9, Qaklawn,
IL. 80454 3124230605,

RTTY Headguarters: All your RHTTY needs. Dealers for
"HAL" and “Info-Tech” products. You can't baat our
prices! Call or writa Dick, K8VKH, Dlalia Amataur Radlo
Sgggl‘y. 212 - 4#th Street, Rapid City, 8D SI7T
31 36127,

MICROWAVE, satellite, video, audlo components and
aquipment, Sand $1 for 1953 Ca:alugi DSCo, Departmant
E, 3110 Evelyn Street, Roseville, MN 55113,

WANTED: Talltwister’ THEDYXXAG-TH7DX Gonversian
Kit, Yaesu YCHDT, 3-8 W2UGM, 66 Columbus Ave,,
CGloster, NJ 07624 201-767-0123.

COLLINS 5-line (WE) 755-3, 325-3 and 516F-2. Absolutely
perfect condltion. No marks or scratches. $750. 7553,
qame as above, $250. David L. Wilner, 415-383-4545_

WANT: DG-5 display for Kenwood TS-5205, P. Baautrow,
111 Sequoia Glaen Lana, Novato, CA 34947,

COLLINS, MINT 7583C & 3253 round emblem plus 412
spazker ps. Package on%smo Yassu, mint FT301 plus
FP-301, $500. Lyn, K4VBU, 1124 Plantation Road,
Martinsville, VA 24112 703-832.3805,

QUAD KIT8, $37.50 Qulk-Quad, 1101 Plantatlon Dr,, Cary,
NG 27511,

2M Hand-Helds: Tampo 51, $140; Kenwood, TR-2400, 185,
Qriginal cartons. Mint, WEB1EWP, Boston, §17-282-7711.

WANTED: Draka B-4C or SPR-4 receivar in new condition,
Call: Bill, WAZTOR, 201-4582-6629.

FOR SALE: QST's from 20's to date, H.P. 68 to date, T3's
80 to 82, GQ 45 to date, RADIO 39 fo 42. All In very nice
condition, by the year cr indlvidual. WB‘X! 51}469-9732.

DRAKE TR-T (500 Hz, 6 kHz, 1.8 kHz Hiters) with RV-T,
M5—7, and PS-7 (dolux supply). Excsllent condition.
$1000. KJEB.

#1390 recaiver, excellent warking order, allgned, 532 MHz
continuous coverage, Colling manufacturs. 3170 shipping
arepaid. Will deliver to KY, Cincinnatl, Knoxvitla, of

ashville hamfests tor less. K4RN, Box 312, Versallles,
KY 40383 or 508-873-6959.

MOTOROLA; HT-100 batterles $25, U74MST 5400, NLS
IMB-230 Miniscops %425, Colling 75A2 recelver $150;
\.&U;ﬂ?d: Motorota MX300 or MT500; Gharlie 21 2.268-2654

GLEANING OUT shack, $.A.8.E. unly, Louis B*Antucno,
WARCEZ, new address, 502 Ridge Blvd., Bklyn, NY 11209,
Local pick-up anky.

TENNATEST - Antanna nolse bridge - outperforms othars
- accurate - costs less - $41 - Send stamp for detalls.
WA8URR, 1025 Wildwood Road, Quincy, MI 48082,

COLLINS stlll best! KWM-380's bought, sold, serviced.
KIMAN 207-495-2215.

GOAN: Low-Loss S0 O (1/2, 3/4, 7/8, 1 5/8, 3 1/8) Inches.
?ggeg;flcatlons 5.A.5.E. Link, 1081 Aron St., Gocoa, FL

Britt's 2-Way Radio saies & Servrce

2508 Atlanta §t., Smyrna, GA 30080
Belmont Hills Shapping Center  (404) 432-8006

GLB ELECTRONICS

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

DRAKE R-4/T-4X OWNERS
AVOID OBSOLESENCE

PLUG-IN SOLID STATE TUBES!L
Get state-cf-the art partormance! Most types availabie.
INSTALL KITS TO UPGRADE PERFORMANCE!
Basic Improvement, Audio Low Pass Filter, Audio IC
Amplifier.

QUADS TOWERS. TOWERS QUADS
2,3, 4ELEMENT QUADS AND ALSOC THE
"Special” 40, pretuned, with bamboo or fi-
berglass spreaders. Cur_references are
any amateur who owns a Skylane. Priced
at $130.00 and up. WARC frequencies
eastly added. Enclose 50¢ for details and
treatise on quads.

TOWERS.
Steel or Aluminum, Crank down and tilt
over, from $4186, less liberal discount, Dol-
far bill for complete information on both
towers/quads, due to increased cost of
printing & postage.

SKYLANE PRODUCTS

406 Bon Aire Ave.,

W4YM Temple Terrace, Fla. 33817

Phone 1.813-988.4213

ONE OF THIS MONTHS MANY SPECIALS

BT

New lcom iC-271A UNDER $595 (0

a R

Some ot August'sspeciai lcom IC-2AT §218 50 CASH,
FCIB Praston. For all your ham needs and more good

SARTORI ASSOCIATES, WSDA  TUBES $18 PPD prices phone
HOX 2085 KITS $25 PPD
RICHARDSON, TX 75080 OVERSEAS AIR: §7 ROSS DISTRIBUTING COMPANY
214-494-3033 TEXANS TAX 5% 78 South State Streat, Preston, Idaho B3263
“*SEE QUR HAM-AD** Telephone (208) 852-0830 Closed Monday at 2:00
156 D0O57=

WANT COLLING: CT-2 Cable Trough for 0WM-24/8-Line,
Dwner's Manuals: 305-1, 3rd. Edition; origlnals only, na
raprints, and In good condx. 138A-1 Nolze Blanker and
35U-1 Low Pass Filter tor T5A-4, 312A-1 speaker w,
Lumiline lamp. Xtal gripper for GP-1 Cryatal Pachet.
440F-1 Extension Cable for §18F-2, Any original sales
literature for early 30K-1 transmitler, no reprints pse.
Want to find Jones Micromatch wattmeter In good con-
dition. AC1Y cig ARRE Hg.

WANTEL: Heath SBA-104-1 nolse-blanker, K4RV, R, 7,
Box 188, Lexingion, §.C, 29072 803-359-3418.

YAESU FT-101B, fan, CW filter, with FV101B axlar;ul
VFG $375 you ship. W1AR, 203-}67.8485,

ANTENNA, helically wound for 75 Mater band-built trom
ARPL antanna antholng&gg. 20 — axcept swing mount
and top supported $70, 203-481-2058 Bob, KAITFZS.

MINT LINEAR. 180-10 meters (added by ma). Ameritron
AL-80. All factory improvements. 500 watts output CW
and SSB. Plckup only, $475. iLee Aurick, WiS
203-607-2494 Tues. to Friday, 7:90 {o 5:30, 203-868
Man. and evenings.

WANTED: Old bugs for my telegraph and radiptelagraph
koy collection, ! am;&ylng io tind each make and modal
of bug manufactured before 1840, Vibroplex, Martin,
Albright, Warner, D&K, Boulter, TMG, MacDonald, ote.
Alsc [ooking for spark keys, Boston keys, milltary/sp
keys and keys of historical signlficence. 73 de K5R
Neal McEwen 1128 Midway, Richardsan, TX 75081,

DRAKE TRT with two optlonal fliters 3895 you ship
WAZLYZ 808.827-5683.

Q5Ts for sale, Soiid from Jan ‘23 thru Nov '50 os »
gackage. Kennady, W3GPI, 4808 Harvard Road, College
ark, MD 20740, 301-277-9259.

ICOM IC-701 transcalvar, P.5., SM2 mike. Like naw, $575. _
Heathkit HM-2140 HF wattmeter. Mint, $45. WB7VOO,
§02-298-4820,

SALE, Smx 2001 SW revr new In box wipwr suply. Best
otfer. L. M. Hamilton NJBY, 13750 Lemoll Avs, #38,
Hawthorne 90250,

MODEL 28KSR Talet;c{:e with Rapert unit, Mcdel 14

reader, Flesher OM-170 terminal unit. All for $100, You

RlaEy shlppin%.zbava. ADOD, 6728 South 52nd St., Omaha,
68117. 402-734-3672,

PANASONIC RE-4900: 5200 & UPS. KA4ZIU; 13501 SW 75
St., Mlaml, FL 33183, 305-287.3373.




A fresh idea!

Qur new crop of tone equipment is the freshest thing growing in the ericoder/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 T8-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The $8-32 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.

' COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021

SS-32 $29.95, TS-32 $59.95
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PC$-4800 10-m FM Transceiver

COMING SOON ,
PC8-4200 1%:-m FM Transceiver

PCS-300
2m Handheld
EM Transceiver
142-149.995 MHz,
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; [Ef'gﬁf:si

K MICROCOMPUTER CONTROL
~ottechnology! - :

~“« UP TO 8 NONSTANDARD SPLETS Uttlmata ver-
- satility. COMPARE! - : -

6-CHANNEL MEMORY [N TWO 8-CHAN
BANKS: Retains frequency and standard sim

2 or plus/minus offsets, Standard offsels are 601 kH

“for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for
PCS-4300, 1 MHz for PCS-4500 andm KHz for
PCS-4800.

- DUAL MEMORY SCAN: Scan memmybanks

aither separately or together, COMPARE!
- TWO RANGES OF PROGRAMMABLE BAND -

Adil “"M ; m
L ""'w ,._‘:
el S

' JPC/AZDEN

© 4000 SERIES
FM TRANSCEIVERS

10METERS & DOWN

5 ciable in PCS-4000: 10or 1 watlt seiectable in
$-4300, PCS-4500, and PCS-4800

SCANNING: Limits are quickly reset. Scan the two

. segments eidherseparately or together COMPARE

_» FREE AND VACANT SCAN MODES: Free soar- -
*:_ning stops 5 sedonds on a busy channel; auto-

resume can be overridden if desired. Vacant
- seanning stops an unoccupied frequem:les

. DlSCRIM!NATOFl SCAN CENTERING (AZDEN

- TWO PRIORITY MEMORIES Either may be

instantly recalled at any time. COMPARE!

.+ NICAD MEMORY BACKUP; Nevnr lose the pro-

grammed channels!
REQUENCY REVERSE: The loush of a single

Utton inverts the transmit and receive fraquencies,

- REMOTE-CONTROL MICROPHONE Memory
A1 call, up/down manual scan, and memaory R

address funclions may be performed withourt
-touching the front panel ICOMPARE!

+ OTHER FEATURES: Dynamic microphone, ruggec

built-in speaker, mobite mounting bracket, remote
speaker jack, and all cords, plugs, fuses and
hardware are included.

» ACCESSORIES: CS-7R 7-amp ac power supply.
C5-4.5R4.5-ampac powersupgly C8-AS remote
speaker, and Communications Specialisis §5-32
PL tone modute.

- ONE YEAR LIMITED WARRANTY!

UEP.LER:INOFJ[HIES ENVI-TE:D:.

- Telex. 781-2822462




FOR SALE: KLM 15 Mtr. & elo lightwelght. New in box
gocai only) $195, Want Signal One CW filter alsa Avanti

mir arttanna, and 30871 Collins amp. WBBBIK, John
4159307119,

WANTED: SB-500 2-meter transvartar wired for use with

58-110 A, manual deslred. Must be operational and [
cod condition, B.C, Lutz KASBOCE 3217 Madison Rd.,
inckney, M1 48169,

TELEX, Wastern Union 1976 Machine 60 or 100 warm, WU

values &t $1500. Pedestal Type WiTape. Swap for ham

oar. LH. Arnold 5100 Monument Ave., Richmeond, VA
230. 804-282-3691,

DRAKE DSR-2 professiongl communications receiver —
WAZBAP Kitty, 212-925-7000.

TEN-TEG Century-21, Autek keyer, keg, Dentron tuner,
LP Hiter. Mint, $400. Robert Haldak, 2679 Curry Circle
NW, Unlontown, OH 44685,

TENTEC Omnil-A pls mic axcelient $450. NGCX, Box 475

Kenwood, CA 95452, TOT-833-5282.

CARRIBEAN DXPEDITIQON! Well-equipped ham shack,
contast-tuality antenna farm, and secluded private villa
in tropical gardens. Be a VP2M and give your famil
once-in-a-lifetime vacation. For detalis write VFP2MF,
Box 2, Plymouth. Montserrat, W L, or NSDXD, Box 7481,
Houston, TX 77270,

SELL QST 1971-82 bound; bast affer, you ship. WAZPVN,
201-725-6748.

FOR SALE-Galaxy 30C Transcelver, 80-40-20 BSB, 40 GW
$100 John H. Guihrie W3GJ, 5t. Marys, PA 15857,

VHF Starter Package: Jansel| Lalby 144CA receive con-
verter, 2dB nf, Hamtronics XV2 transmit converter, 1 mwW
input, 2 W output, collector currant metar. Both 2B MHz
it. Operating instructions, $100. Barry Wright, KATV, 322
NW 18th Street, Ontario, OR 97914, 503.889-4548,

124NCH Infoton video terminal. Factory refurbished. Up-

ger Gase only. Standard keyboard, 24 % 80 scresn. 75 {o
600 baud, R5232 plus /O terminal strip, $250 plus smﬁ‘i

gm . Bill, WSUNB, 8820 James NE, Albuquerque, N
7111, 505-262-2388,

COLLING WANTED; CT-2 cable trough for KWM.2A/S-
Line. This Is a rare item; dig deep in the junk box and let
me_kriow. Needed to complete collection, AGIY clo
ARAL Hq.

FOR SALE: Cushcraft ATB34 beam; Wilson TT-45
crankup towar. W2HBY 201-325-2839 evenlngs and
weakends,

WANTED-Unmoditied Dentron 183-meter rasonator with
whla farnale threads 3/ x 24 §.A.E. Contact Gene,
KASAHL, 165 Benziger Ave., Statan Island, N.Y. 10301,

SELL Yaesu statlon-FT-001DM $825, FTV-901R with 8, 2,
3/4 meter modules $840, KLM amps PA 4-80AL $100,
PA10-80BL $100, Tempo VHF One $200. All exceltent
with manuals and original cartons. George Jones W4XP
28 Wildwood, Stow, MA 01775, 817-562-3137.

STOP LOOKING for & good deal on Amateur Radio
equipment — you've found It here — at your Amateur
Hadio headquartars In the heart of the Midwest, Now,
more than aver, where you buy is as imdpcrtant &3 what
vau bug! We are factory authorized dealers for Ken-
weod, Drake, Yaesu, Bencher, Ten-Tec, lcom, Mirage,
MFJ, Tamfm, Hustlet, Hy-Gain, CushCraft end Sateliite
Earth Station equipmeant. Write or call us today far yeuy
low quote and try our personal and friendly Hoosler Ser-
vice, Moosier Elaectronics, P.O, Box 3300, # Meadows
Gonter, Terre Haute, IN 47803, 812-238.1458,

GOPPER WIRE, solid, anamel, bare, tinned. Gut to any
length, No minimum. #12, 20¢ per fout; #14, 16¢ per foot;
#16, 12¢ per foot; #18, 9¢ per foot: #20, 8¢ per foot; #22, 7¢
?ar foot; #24, 8¢ per foot, #28, 6¢ per foot; #2B, 4¢ par
oot; #30, 3¢ par foot, Guy wirs, solid nylon, 200 pound
test #14, 8¢ per foot. Porcelain insulators, 2 1/2 inches
fong by 1 Inch thick, 7/32 inch holes, $1.20 ¢ach. Ship-
pirag add 10% to 48 states, 15% elsewhara. New Yorkers
add sales tax. J(;Jsg Wire Company, 2234-36th Street,
Woolsey, MY 11105,

HENRY 3K Classlc-X {factory mod. 1o *X™). Send S.A.S.E.
for list W1AGA.

CRAMPED

MODEL HQ-1

. $159.50

FOR SPACE—WANT DX?

Then you want the
anfenng that’s known
around the world for its
small size and supetior
pedormance ... The
Multiband HYBRID QUAD

for 6-10-15 & 20 meters.

If pet stocked by your dealer
order geect We pay shipping in
UsA  dend for free cotalog of
other models and more dato

WING SPAN-TT FT.
BOOM-54 INCHES LONG
WIND AREA-1.5 SGL FT.
1200 WATTS PEP. INPUT TO
FINAL

FEED LINE-50 OHMS

EACH BAND FREQUENCY
ADJUSTABLE

mm'-@lzmlaaﬁ.%a

1001 W18th $t., Erle, Pa, 16502

BWR 2 POWER METER 18- i150Mi

MACAW

MACAN s DPM-1 SW/R/
Power Meter has a frequency
range of 1.8 1o 150 MHz and 4
power rance of 0-20. 200 and

DPM-1

1000 1 three ranges, The
DPM-T 18 compack ightwerght US Order by telephone
and measures S'WR and power
smuftaneotsly oniy 54995

GMACAW....

5355 Avenida Encinas » Dept. A Carlsbad, CA 92008 « {619} 438-2326

3

Freight Prepad Anywhere |

or mall:

WISA
MASTERCHARGE

DRAKE L4B linear amgplifier, liks-new condition, used
only 10 hours; includes 10 meter band. §725, Stu Cowan,
WalX, Box 596, e, NY 10580,

TELETYPE machine tor sale. 33ASR. Rolls, tapes, rib-
bons — $1500 for all. Plck-up only. 516-823-9051. Lioyd
Chosed, 40 Beverly Rd,, Merrick, N.Y. 11568,

LUNIMETRICS Sandpiper 2500 — 25 watt, 12 ch. marine
VHF, Will cover police, fire, commerclal wipropar
crystals 9 marine freq. instalied. Excellent condition.
$225. Need a rigl KASNNA Box 9615, Riviera Beh, FL
33404 or 305-843-7461.

SWAN 5G0CX ssb transcvr wipower sy
tory chacked out and updated with 89
Excellent. $325. KECECT, 213-367-5598.

COLLINS S-line, W/E, mint. Estale of WINA, sole owner.
7543, 3251, 516-F2, console {speaker, patch?. Package
3800 plus LUPS or pickup. Alsc many old Gst, J.
Rlchards, 22 Trysting Aoad, North Seituate, MA 02060,
B17-545-3262,

ICOM 1C-290A fmicwissb with TT mic, 10 watts nicad
memory backup. $300. Bill NTEU. 209-292.7060.

COLLINS 758-38, winged amblar, 500 Hz fliter, crystals
for seven 10 meter segments including satellites, spare
tubes, instruction book. Perfect condition. $410. Stu
GCowan, W2LX, Box 598, Rys, NY 10580,

WANTED: Old Call Bogk 1922-1925 ar fartlal photocopy
listing 1CUK andfor 12V. Write to W12V,

ly and mic fag-
tubes in finals.

* SUPERIOR

. QuaLITY
Al gatvanrzed. MIG weldeg,
Finst eraftsmenship
¥ SUPERIOR STRENGTH
Llouhla teinfarced at ovarlaps, Models
avdilableup 1o 30 st ankenna area
Send tar 2omplele brerature

= «SUPERIOR
UELIVERY

L T
s ount en?

11061 EL CAPITAN - MADERA, CA 93638 - Phi(208}430-5427

"MULTI-BAND SLOPERS

160, 80, and 40 meters
Oyistanding OX partormance of slopars is wedl known. Now you canen-
-joy 2 or Jbmad DIG-SIGNAL reporis! Aulomatic bandswitching * Vary
low SWR *Coax fosd » Zkw powar - Compact - Ground ar lower famyd
=Hang from zny support 25 . high or highor » Essy to instoil « Vary
low profile - Campiste instrurctions - Immiodiate shipment- Chack ok

ZBAND SLOPER. #0 & 40Moters - 41 it long 33098 1t pod
$-BANOING THAP DIPGLE, 180, 50 % 40M: 11211 lopa 5,98 29 frl ppd
1-BANDNO TRAP INPOLE, 808 Jong, _§,40.00 feiopd
FOR ADDNL INFG an these and. ofhor uniausantentas  sand SASE
WIINN ANTENNAS
PO, BOX 393 MT. PROSPECT, IL 60056

2-12 MHZ USB

TRANSCEIVER

RT-671/PRC-47 TRANSCEIVER —
2-12 Mhz USB
(vaica/CW -+ BGD
Hz) in 100 Khz
staps; 26 or 100
walts PEP. Par-
fially transistor- KK ;
ized Collins-de- -
signed sef uses PL-177WA tube in P-A. Reguires
either 24 VDG 20 amps or 115 VAG 400 Hz power,
2214 x13Y%", 45 |bs, sh. Used-reparzble .. $375.
With H-33 handset and AS-1320 long-wire antenna $395.
Manual, partial repradustion . . $17 w/set purchase.
PRC-47 ACCESSORY PACK, transit case with
15" whip, speaker, headset, key, backpack harness,
ote: 95 lns. sh. wt. ... $55 with RT-671 purchase.
Prices F.0.B. Lima, 0. » VISA, MASTERCARD Accepled,
Allow for Shipping = Send for New FREE GATALDS '83

Address Dapf, ST = Phone: 419/227-6573
FAIR RADID SALES

1016 E. EUREKA + Box 1105 - LIMA, OHIO - 45802

August 1983 158




Small Orders Welcome
Free ‘Tech-Data’ Flyer

AMID .
'Ald“ﬂtwm

in Japan: Toyomura Efectronics Company,

Since 1943

@

iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms
Ferrite Rods; Pot Cores, Baluns, Etc.

12033 Otsego Street, North Hollywood, Calif. 91607

in Germany Elekironikladen, Wihelm — Metlies Sir. 88, 4930 Detmold 18. West Germany
Lid., 7-9. 2-Chome Sota-Kanda, Chiyeda-Ky, Tokyo, Japan

FIELD-PROVEN Contest/Dupe Sheet and Antennas fl‘ﬂ-
gums for TimewSinclair 1000 or Sinclalr 281 with 18K,

10 tor hoth on tape. WAZEKK -- Phil Brown, 109
Hollybrook Road; Rochester, NY 14823,

AFPPLE /fe, 84K, 80-column card, Apple Dumpling printer
intatface cardicable, Monitor /VJ, stind, two disk drives,
all tech, software and system manuazls, Ap’pla Writer lfe,
40 disks, game paddies, more. $2550 pius sl&:&ing.
N1FB Pau! K. Pagel, 4 Roberts Rd., Enfleld, CT 2.

WANTED: Prop-pitch rotor, Direclions! diaf on control.
State condltion and best prica. KD7CL -~ Danny Foster,
5622 5, Sandhill Rd,, Las Vegas, NV 89120, 702-458-4147,

KENWOQOD YG455C S00HZ TS8308 CW filter $60, WTAM,
Box 8173, Sistars, OR 97759,

FT10IM 240 W. PEP digital solid stata XCVR, 12
memaries AGIPS, spoaker/patch, desk mic, scanning
band mic, $750 Hon-ABBK 513-895-4250,

KENWOOD T5-820, VFO-820. CW filter, digital display,
mint. $675. Daytime. 414-565-3369. KRIA.

WRITE or phona for best cash price, trade, credit planon
Trio-Kenwood  and  other sguipment.  Phane
§168-879-3127, Henry Radlo, Butler, MO 84730,

WANTED: Borrow/buy inexpensive portable equipment
for year in SIngwore QP\H : 230 Vac ssb xcvr, vartical
anlenna, otc, WB2HTJ T, Agoston, 38 Wayside,
Scarsdale, NY 10583,

FROM $325
Complete, Ready To Install Your Station

1' to 8' Wide
“L7 & “U" set up’s are possible
Casters
Optional draw-book shelf combination
1000 Optional mica’s

Send for Informatlon/application puckage

7Y Brsek

o) ‘pmmunications
Jyshm Ihe,

5BB7 5.W. 21st Strest
Hollywood, FL 33023
Phone (305) 988-2371

TIRED .- CGRANKING?

Motorize Your Tower With Our Electric Hoist/Winch
+ STURDY — RELIABLE —EASILY INSTALLED
v [N USE ON E-Z WAY, HEIGHTS, TRL.EX, TRISTAO,
ROHN, ALUMA, VERSATOWER, HY.GAIN,
WIL50N, TEL-TOW'R, PIPES, ETC.

TOWTEC CORP.

HEROSEDALE RD., YONKERS, N.Y. 10710

+Fralght
$435, after
Sept. 20th

SALE

Tal. (914) 779-4142

WANTED Kanwood T8-130Y WOVTZ 414.282.5567,

TELETYPE 33A8R ;f_.f)%lper. tape, manuals, sparas 20mA
loop good cond. . Gertsch FM3 20-1000 MHz sig
genifreq meter 0.001% $80. WABFPO 213.752.8909,

COLUNS, Digitran_ pad i, new, tar  KWM.380,
unassembled. First $32. M.0., postpaid U.S., W2KKT.

SELLING: Brand-new Polar Research Lil' Slipper anten-
na rotator — $450. lcom 502A 6mMSSE — 3150. Boty
Trapasso 919-895-2683,

S55TV-use Unexpanded VIC-20 as alphanumerlc key-
board — fs, output Into Robot camera Input ...
casselte and schematic for optional preamp $9.85%
aoatpald. Bart Prater - N4ZY, 3141 Glenmont Dr.,
oanoks, VA 24018,

NOSTALGIA buffal Malssner Signal Shitter, Natlone!
101X raceivar, both working, ciean $100 each. Alsg
Heath SB200 ﬂnenr, near naw $350, WSFR 713.488-0517.

SELL-lcom 701 xevr with 701PS pwr sup, BM-2 rnicro'pro-
cagsor control, SM-2 mic. All mint condltion, All
manuals $550, K2UQ 800-588-T443,

MAKING ROOM far new T59305: Kenwood TS1308
widigital $500; TS8205 $500; Orake MN-2000 Tuner $195;
Kenwond VFO180 $100; KeAwood TS5208 $400. Al ane
owngr, non-Smoker, excellent operation and ap-
pearance, with manuals, WSFR 713-488-0517.

HAM-TENNA's Cushcraft Bonanza: A4 §22150; A3
$170.50; 7 and 10 MHz kits $62.50; R3 $221.50c D40
$141.50: D3 $111.50; D4 $141.50; DW3 $121,50; 214 B or
FE $88,50; ARX-2B $35.50 Consumera HG-BL foam $7%
shiald $30/ft, U.S.made PL-250 10/$5.85 shlgglng addl-
tionatl, M.Y. residants add sales tax, No C.0.D, — P.Q.
Box 4414, Utice, N.Y. 13504,

Ti994-44 Basic & Extended Basic Programs. CW
RECEIVE/Transmit, CW Practice, DX Log/Call Locator,
Amateur Call locator, 55TV Kerboard, 1010 Recard,
WAS, Programs for Hamkids, Wrlte Sam Moore, ACSD,
Box 368, Stigler, OK 74462,

SUARANTEE

FO

2« HANDY MATL

30 Day Frea Trial

Yaur money refunded if not §
I completely satisfied, ;

POSTAGE & Handling Formge ]

on. Album & 40 Pages

i
E____ 1t
TOTAL

Please sond: PRICE 1.3, Paslage TOTAL
[1 1 FREE Album and 40 pages (min) at 558w, 2200 .......3.20 ....... $25.20
[ 2 FREE Albums and BC pages at S2¢mL 41.60...... 485 .
B = 33 FREE Albums and 120 prges st 496 92 58.80 ....... 8.20 ....... $65.00
%D Check {1 Mastarcharge # Exp
R 2 O MonsyOrder €1 Visa Signature S
§ Name Call
4 Address
1 Gy State Zip

1A residents add 5% taxj
MIL INDUSTRIES Dept. T 1
P. 0. Box #44457
Panorama City, CA 91402 |

160 05

NEW HUSTLER 10M beam $80 Linguaphone Spanish
Course 360 shl&ning WaXM 528 Colima, La Jolla, CA
F2037, 619-459.552T.

TRANSCEIVER Yaesu FT-101-Z with CW filter, mint,
4553.2 E. Weber, K2EW 21 Caslle Gate, \Wassale, NY

SELL: SB303 sollcstate raceiver — CW Filter 175, SB101.
HP23A , Carmichael 432 transmit converter $75,
Ron K1vYU. 1-203-528-3021.

FOR BALE: Hallicrafters SX-117 receiver, HT-44
transimitter, HA-10 ifimf tuner and P5-180-120 powsr sup-
ply. Al In perfect working conditlon. | uze now, Soms
spare tubes and all original manuals Included. Want to
sell at best offer. Write or Call KDEBG, Lon E. Boyvey
3122 Holcomb Des Moines, 1A 50310. 515-270-8732.

MAGNUS A1000, 14«W,, HF linear ampllifiar for sale. 15
through 180 metara. Solid state. Mint condition. $850,
firm, pius freight, LaRue Electronics, 1112 Grandview
Sireet, Scranton, PA 18508, 717-343-2124.

FREE FOR Nothing — Just plck It up, Teletyps
pageprinter complete with tape parforator, desk, in 8x-
callent shaps, Cafl 201-483.5059 — WBZCIV.

DRAKE TR4 WIGANB, AC-4, DC-3, MS-4; $475, R4B, $250.
Gonset 1V, VFO, best offer, W25NJ, 33 Hughes Straet,
Maplawpod, NJ 07040,

ROBOT 800H RTTY/CWISSTV terminal, and US| Interna-
tional 12-inch green scraen monitor. Both new, $30D,
NSSM Scott McDowell 3715 Lenwood Dr. Amarillo, TX
79108, 808-355-5010,

WANTED: Antenna Impedance Bridge. Stats, make price
WTMN

SELL, Collins; KWN-24 fround) 3128-5 console; power
supplies MP-1, PM-2, 516F-2; CU-2 casa; Two apara plug-

In relays g-lsevar used); Manuals, Sparée tubes, $1,50
"K4EC B0 Clarias  {ive, Garasota, FL 33580Q;
B13-355-2403.

SEARS Communications Recelver .- {Yaasy FRG-7)}
general coverage, 500 kHz to 20.9 MHz, excellent shape,
180 or best oftar. NAANJ, Mike, 703-483-1096,



= (REC PTT FAST
RGO
~ Tune v sLow

] 1
HW-5400: a price performance triumph! A microprocessor $64995

enhanced synthesmed HF SSB transceiver...NOW ONLY

SIMPLY SPECTACULAR

Don't let the low price fool you...
HW-5400 outperforms compara-
ble transceivers on 80-10 meters.
This masterpiece of Kit engineer-
ing’is_ solid state, broadbanded
and’ synﬂ wsized for rock solid sta-
bility and accuracy. It operates on
USB, LSB and CW with automatic
sideband selection, full break-in
(QSK) and 16 memories. The
power amplifier fransistors from
Motorola are VSWR protected.
Plus superior receiver quality
with super sonv,lilwty and dynamic
range '

There’s more for the Hum at Heuih )

: " See our complete line |nc|ud|ng the $S 9000 compulter controliable
transceiver QRP lranscewer codx switcher, amplifier and anterina tuners.

Order to[! free MasterCard and Visa 800-25

HIG H-TECH CONVENIENCE

Seven mode and function sym~ .
bols give you total transceiver sta-
tus at a glance. Palent-pending

dual-speed tuning squeezes out

‘new QSO’s at 50 Hz steps...or
flies through bands in 1 kMz steps.

Split Memory Access lets you re-
view or change transinit frequency

while in receive, without missing a

word. And the Frequency Entry
Keypad option instantly synthe-
sizes QSY to any point in the

- band. Matched with Split Memory

Access, this option will give you
contest- w:nmng DX control,

530570

R TR AT O T

Treat yourself to the prlde of build-
ing and operating the HW-5400
and HWA-5400-1 Power Supply;
Speaker. It's the perfect trans-
ceiver system that leads the way
in price.. and performance.

il FREE CATALOG!

Get full details and
- specs in the latest
Heathkit catalog.
Write today: Heath
Company, Dept.
009-084, Benton
Harbor, MI 49022. Or visit your
local Heaihkit Electronic Center?

Heathkif s



WIRE & CABLE

AG-213 mil. spec..... e . .2Tert
RG-21d mil.spee ....... ... .. ...l i 135/t
RG-84 foam, SS%buln:l - X - T
FG-BX foam, 9%% taid, ceene e 11.Bee
RG-SSAUrniI.spac..,..,‘ e e e - 1050
AG-174micro.mit. spec. .......... . .. ....85¢ft
AG-11Utoam, 95% braid. . ....... .. ... ........ 19t
AG-11AUmil spec. . - L. et
AG-59U foam, 95%, braid Lo TESerft
AG-59U mii. spec. . L1556
300 ohm ladder Ilne puly ms .. Bt
456 ohm ladder line polylns P ..Bertt
450chm ladder line bare, 100, .. ............ .$11.00
8 ronductor rotor cable (2 #18/8 #22).. P L
Aronductor rotor cable, heavy duty, . . St
4canductor rotor cable, 1001, . ce ... 3550
14 Ga. Stranded Copperweld, 74 f1 rolt ............ $4.95
14 Ga. Stranded Copperwald, 140 ftrofl ... ..... .. 38.00
12 Ga. Solid Copperweld 50t multiples. ... ... .. 8erit
14 Ga. Solid Copperweld 50 1t multiptes. . ... ..., G/t
18 Ga. Solid Copparweld 50 1t multiples. I 1 111
14 Ga. Stranded Copper. . AN - | 21
4 Ga. Solid Aluminum $0 ft muluples cee e . Belft
ANTENNA ACCESSORIES

Amphenol PL-25¢. . .. RN . 75¢ima.
Ceramic insulators dcqbonefstram ........... 65¢/408
ALPHA DELTA PROD . . BIG DISCOUNT
adx seal, roll, TS I -1
W2AlUbalun t: 10!4 $14 25
W2AL END-sulator. . ....91.3%
W2AU traps 10, 15, ZOorwrn:r R . .$18.95/pr
W2AU new J0mitr traps. . ceiecaae e B24.000RT
W2ALU traps 75 or B0 rntr, e e .. 828, 2800r
VAN GORDEN HI-Q1lbalun,............. ..... 3885
YAN GORDEN Canter insulator. ... .............3575
B5W Traps 40/80-30mtrs. .. ... ... .. 526 79/pr
BEWATSorivGeoas switeh. ... .. ... $21.18
BEW 595/595 coax switch . _............. 523 00/827.3%
B&W SKW balun 1:1or 121, .. §36,00
BEW SKW balun 4:10r6:1, . .. $45,00
DAIWA coax switch G5 201/401 | |$19.95/561.95

TOWERS

HY-GAIN GRANK UP AND DNIVERSAL ALUMINUM
TOWERS AT BIG DISCOUNT

10t heavy duty tripod tower. ... . .. .$39.95
15 ft heavy duty tripod tower . . . .$54.80
FREE FREIGHT ON HY-GAIN TOWERS. CALL OR WRITE
FOR PACKAGE QUOTE ON HY-GAIN TOWER, ANTENNA
AND ROTOR, FRE[GHT FHEE.

ANTENNAS AND ROTORAS

HY-GAIN Naw Explorer Triband. .. ... ... . $26795
HY-GAIN AR2ZXLICD-450. . _.......... $58.95$102 75
HY-GAIN HAM [V/Tailtwistes . $194.95/8241.50
HY-GAIN THZMK3S/TH3JRS ... ....... $132.97/8154.50
HY-GAIN THEMK2SITHTDXS. .. .. .. ., $306.00/8375.00
HUSTLER 3TBAMBTVISETV, . . 18193,111’877,99.'598.50
HUSTLERGBTY new 8 band vertical . . 123,25

HUSTLER 30 meter modification klts
for older HUSTLER'S. . -
HUSTLER 6614481671“
BUTTERNUT HFBV. . ... .........
BUTTEANUT TBR-160HD.....,, s

MINI-PRODUCTS HO-1 Mins-Quad
BAaW 370-15 All Band folded dipoie . ... .........
HAW AT-E0 10, 1%, 40, BO mir trap dipole
LARSEN LM-150-MM 5/8 2mtr mag mnt $36.95
AlLL DTHER HY.GAIN, HUSTLER, LARSEN AND Baw
ANTENNAS [N STOCK AT BIG DISCOUNT. CALL OR
WRITE FOR QUOTE.

STATION ACCESSORIES

HBencher Paddles, black/chrome., .. ... ..
PRAKE TV-3300 Tkw low pass filter,

.$35.00/842.75
........ $31.08

VIBROPLEX PROD . _ALL AT BIG D!SCOUNT
SHURE 4440 dual n'np mic. R 347 .4
DAIWA Metors 5201’540.'550 ........ $59,75/$38.95/576 OO

DAIWA Meters 620B/630/7208. .$105.0D.'8124.953814B‘95

DAIWA Tuners 418/518......... . $165.3918272.95
QAIWA Keyers DK200/210, . .. $B6.0BISTR20
DAIWA ALL MODE 2 METER LINEARS

JOW/B0wWE0W .l $£9.50/8125 D0/$260.00
Crawa Audio Filters AF 408K/806K ....... $51.50/497 .96
Dawe New Tuners 419/CL6SY .. .. ...... §180.00/595.00
NYEVIKING MEB4V-0iMZ Tuners. ....... $207.50/$330.40
NYE VIKING Jkw low pass filter ... ..... . $23.%0
TELEX HEADPHONES C1i210/1320, .. ... . $27.50/439.25
TELEX HEADSETS Procom 200/30C. ... ... $79.89/72.00
MFJ PRODUCTS. . .... .ALL AT BIG DISCOUNT
YOCOM mazmtrcollapsiblunt R ... .%14.50

VOCOMAMPS..... ... .... ALL AT BIG DISCOUNT

FAST SERVICE—SAME DAY SHIPPING
SHIPPING CHARGES ADDITIONAL, PA RES ADD 5%
SALES TAX, PREPAY 8Y CERT. CHECK OR MO AND
TAKE A 2% DISCOUNT OFF THE ABOVE PRICES
PRICES SUBRJECT TO CHANGE

PLEASE SEND FOR FREE FLYER.
Q’ |

WE=  We Export Anywhere.

LA CUE COMMUNICATIONS

ELECTRONICS
152 Village 81.  Johnstown, PA 15902
(814) 536-5500
HOURS M-F 3D LI 0D & SAT B30 Ul 400

Attention HAMS
UNIVERS

L

e g Slurmnum Tower 15
per lowers estgndod auer

it you have any questions regarding our praduck
fine. please conkack your local distabitor
arcall or wiile for information

UNIVERSAL TOWERS

Liniversal Manufacturing Co. 12357 E. B Mile Rd.
‘Warren, Mich. 48089 (313) 774 - 4140

Master Morse Code

in Days
Discover Code Quick

the amazing breakthrough which trades the frustrabion of con-
ventional code methods for the thrill of wirkual overnight suc-
ceas, Instead of o conlusing maze of dits and dahs, eack letter
will begn 1o call out it's own name — fike magicl Your rapd
growth will surprise evervane,

Woin the neariy 1000 delighted Code Qruick users Don't
delay any longer. Send $39.95 for 5 power pached cassettes,
wisual impact cards and original guide in & beautiful vinyl case
Campletion qualities you for free upgrade hanus! EVEN IF
YOU TRIED OTHER COURSES WITHOUT THE $UC-
CESS YOU WANT — CODE QUICK WILL BE THE
LAS’I"S'I‘UDY KIT ¥QU WEILL EVER NEED TG BUY.

t y-back
Full eash seliad, f you s ok e ccde msch taser than you dreamt possie]

Order Today or Free Details from — |
b3

Wheeler Apphed ResearchLab™ ' A=
Box ?\éﬁl f=ICE, %ﬁ'

QNE OF THIS MONTHS MANY SPECIALS
ICOM 10-751 UNDER §1250.00

Fer more specials send SASE with call 1etters to Ross
AMD For all your ham needs ard more good prices
phone
ROSS DISTRIBUTING COMPANY
TH South State Street, Prestan, [daho 83263
Telephone (208) 852-0830 Closed Manday at 2:00

The TRIPOLEw covers the 1608 m
bands, including new bands, with-
wut refuning, No taps, no traps,
no golls, buiit-in balur. A bast
choice for an allaround amateur
antanna, Guarantesd. Kit TBO-K
S?&.Qﬁ; Assernbled THI-A $54.95.

bricas postpaid cash, TX res)-
dents add 5% sales tax,

YVISA or

Eﬁ] UNIVERSAL RADIO CO. Mastorcard
Pept. Q1 P.O. Box 26041  El Paso, Texas PO26 (915 5921410

162 O5%=

H52A. Perfect two-meter rig. Many valuable axtras. Need
cash, Any reasenablo offer, Jerry, KE15, 817-877-4119.

FOR SALE: Complete file of QST from 1935 to 1979.
Thraa coples missing: Saptember 1945, June 1954, and
October 1978, Will ship, postpaid, to bast ofter. James
B. Pratz, 1300 North 818t &t., Kansas Clty, Kansas 68112,

WANTED: Tan Tec Century-21 with 278 Calibrator, 1.
Tumnar, POB 1240, Mendocino, GA §5480, TOT-937-4430,

WANTED RA-62-B or RA-62-C 110Vac power supply for
S0R-624 radio, Bob WEGVAE 280 St, Mary's Streat, Mar-
tinez, OA 94553, 415-229-2705,

PARTS For Sale: Cleanlnﬁ out aceumulated amplitier
parts: tubes; plate, lament, and modulation
transformers; capa.cil:ors chokes, §.A.8.E. BIl Abate,
1287 Wunderiand Road, Roslyn, F'A 19001.

WANTED — Heath MP-10 power Inverter. Manual for
Atles 210X, KAFVI, B04-838.4423,

FUOR SALE: Kenwood T5-1808 w/DFG, YK-885 & YK-88C
xtal filtars, PS-30 AC PS, AT-180 Ant. Tuner, SP-180

gx MC50 desk mic. all for $850. Mint condition
26ASh witypin a-ggrf loop PS, and zll manuals for
2450, Azden PC5-2000 witoucti-tone mic. & tane ancoder
for $200. lcom 255-A wilang| pre-amp QSA-5 & IC-HME
touch-tone mic. for $200. Glegg FM-27B w/011 A PS
$175. Kenwood TR-7B0D FM xcvr $200, Kenwood TR-2400
hand-held FM xcvr $200. All gear in exc. condition! Cafl
Mark, W8JOB @ A.C. 213-821-9185, 4038 Moore Street,
Los Angeles, CA S00ES,

WANTED: Natlonal HRC-80 or HRO-500, or VLF receiver,
Dick Santopietro, 23 Shaltor Streat. Providence, Rl
42909, 401-G44.4245,

DRAKE TR-7 PS-7 MS-T fan. F‘urchased new January.
Mint, $1100. Jerry, KGBR. 313.773-8704

WANTED: Heathkit Mohawk rewr in good candition.
Write WABMJA Daan Wyatt, 1113 3rd Ava, N, Wheaton,
M 56298, §12-563-8779,

REPI.AGE rusted antenna bolts with stalniess steel.
Small quantities, fros catalog, Elwick, Dept. 492, 230
Woods Lana, Somerdale, N.J. 8083

CUSTOM Dahl transformer 3500 Vac, -2 amp
$170. SignaliOne CX-7 owned and maditled by wzpv 2
CW filters $595. KILWT, 414-554.9170,

DRAKE UV-3 144-220-440 MHz transceiver — with TTP
mie, trunk mount kit, PL, service manual, $570. Gem¢
24129%%17. 66 PM ET, 516-283.3070, Box 585, Water MUl N

TEN TEC Omni D, Serles B, 243 VFQ, 252MQ P§, 1.8, 504,
250 Hz filtars, mint. $650 plus shig’plng Yaesu SF-auc
B0 Hz filter, $25. KAVHH. 703.896-7534

M]SOELLANEOUS Heathkit SA-5010 keyer and power

pply $70, Heathklt HR-10B receiver and crystal
eall ratlon %45, Heathkit exhaust gas analyzer (used
twice) § Kenwood HS-6 headphones $15  Millar
transmltter low pass filter $15, Hustler 30M super
resonator $20, Morgain 80-40HDIA dipole antanns $30.
Will consider any offars. | pay shipping. KEST, Box 1108,
Gilendora, CA 91740,

T-HCIACA mint condition $300 — will ship UPS. WvYwW
- 1-8018-888-3503.

COMPLETE Yaesu 200W solid-state station. FT-301
transcaiver, FP-301 psispkr, FV-301 remota VFO, FC-301
antenna tuner, Excallan! condition. includes mike,
cables, manuals, UPS shtpplng in ariginal ¢artons. An-
dy, AESY, 408-423-148

RTTY SYSTEM for sale — Microlog AVR-Z and AKB-1
deluxe units. Contain all festyres avallebla on those
unlts. KBADOD, 522 Bruce Ave., Milan, IL 81284
309-T87-0004,

DRAKE TR.3, power supply, mike, A1 condition $300.
KA2CNG 607.797.7891 "

WANTED -~ Collins 30 L-1. Barry Warren, NZBW, 21
Westover Rd., Troy, NY 12180. 518-272.4914,

WANTED: Schematics and mmuu for Tektronix 555
og¢illoscope and power sup%g Wayne Haster KDAQP,
205 Union Ave,, Moblte, AL 38607,

WANTED, Military Surplug radios, we nead Collins 8187,
ARC-94, ARC-102, T1BF-1/2, MAC-05, MRG-108, 871U, RT-
QHOIGRC-1TY, RT-112/ARG- 105, FlT-aDuAPN-Vl
ARC-114, ARC-i15, RT-S23/ARC-131, or FM822, HT-
B5HARC 134 or Wileox BOTA, AFIG«159 ARC.184, AT.
BSU/APX-77, APN-153. Antenni& couplers 430T, CU-1658A,
CU-1869A, CU-1239/ARC-108, Sparry Rand 3228A1,
322881, 4§DB1 690D-1. Toy do!lar aid or trade for naw
Amateur gear, "Write or phone Bill Slep T04-524-7519,
Slep Elecironics Co., Hwy. 441, Ofto, N.C. 28763,

KENWOGD R-820 raceiver for sale. Contains ail filters.
No reasonable offer retused. KBODO — 522 Bruce Ava,,
Milan, Il 81264, 309-787-0004.

GOOD ANTEMNA wire & powerstats — cheap!! | have:
10,800 it, no. 18 solld, hard-drawn, bars cog&lar wirg -
Excellent far dipolas, radlals ete, Alao, D00 I no. 18
Litz (9 strands of no. 26) and 5,000 ft. no, B Litz (400
strands no. 384, Litz (s uitra-flexible ~ good for quads,
ete. All wire $3.50 per 100 ft., or offer on antire lot. Clubs
— make a deall Powerstats; 120.V pri., 0-140-V sec. at
1.76 or 2.25 A. Uses: Fil. regulation, soldering {ron or
motorspeed control, ete. All cieanad and tested — $5
ea., ot offer on 76 [ot. Dennis Lusis, W1LJ, 203-866-1541
nut, 275 days, §BU-7247 evenings.

SELL — Kanwpod TS-520 wiCW filter, excellent condi-
llon lhroughoul $425 Including shipping; wantaed to buy

ake L-7, prefer local pickup. Harl, KB2XG,
515 489 7254,




.,

RCA Engineers Explore the. Lecdmg
Edge of Technology in:
.eufo c:rcun ond sysffem de&gns

FREE QSL CARDS

] Yes, | wouid like free QSL cards printed
from the artwork in this adverdisement.

‘Name —
Adidress
City

State_

Mailcouponio: tomsluesteen, RCA Government
“Tommunications Systerns, Mol Stop 134,
Carnden, NJ (8102, o QS5To8
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TUNE IN THE WORLD LU/A

H HAM RADIO

THE HAM RADIO
SUPER COURSE!

Over 200,000 persons have used TUNE IN THE WORLD WITH HAM RADIO as
their steppingstone into Amateur Radio, the space-age hobby. The third edition
of this popular package has been expanded with over 80 percent new material.
The code cassette has also been redone and improved. Packed into the
Tune in the World booklet are chapters on:

EXPLORING HAM RADIQ: Hams come from all walks of life; age is no
barrier; building your own station; a look back in time.

MANAGING THE RADIO SPECTRUM: The FCC; rules and regulations;
the Novice license; licensing classes.

LEARNING YOUR NEW LANGUAGE: The Morse Code — why every ham
knows it; how to learn it the right way.

UNDERSTANDING BASIC THEORY: Easy-to-learn explanation of elec-
tronic theory and what you need to know to qualify for a Novice license.

SETTING UP YOUR STATION: Choosing a location; how to select vour
equipment; what antenna fo use; glossary.

OVER THE AIRWAYS PAINLESSLY: How to operate; tuning up; safety;
identifying stations in foreign countries; awards; clubs; The ARRL and
QST.

Consisting of 134 pages of easy-to-understand text
and an additional 26 pages of equipment and
publication advertising, the booklet provides a
perfect introduction to an exciting hobby. The
cassette prepares the prospective Novice for the
5-words-per-minute code exam by teaching the
code character by character — a proven method.
Code practice at 5 words per minute follows.
The entire package is available for $8.50 (in U.S.
funds) and is available at your favorite dealer

or from The American Radio Relay League,
225 Main Street, Newington, CT 06111.




WANTED: HW-18 ang condition, WBRJ1, 7685 Ranvean,
Unlon Lake, M 48085,

QTH for sale near Minneapolls. Excaptionally clean fwo-
bedroom home with aiuminum siding-house and garage,
Fanced yard, 40-foot tower, agsumable martgage. Con-
tact Dan Mack, 7828 Cambridge &t., Louls Park, MN
55428, 612-035-8427,

SELL; Yaesu FT-101ZD with all new bands, digltal dia),
instalied 350 Hz CW filter, FV-101Z external VFQ, $750.
Also Kenwood PUT 5830 twins, $830. All In perfect condi-
tion  with cables and manuals. WEGA, phone
319-752-8885, Burllngton, lowa 52601,

MICROPHOMNES: Best pricas — Mew and usad Amateur,
Professional Commaerctal mics. Microphone
Speclalists, Box 1372, Burnsviile, MN 55337,

ICOM _ B70

NOVICE SPECIAL: Hallicrafters HT-44 200 watt SSB-CW
10 thru 80 meter transmittar w/P-500 suggéy in exgallent
condition. $100, K2AWA, PO, Box . Boro Hall,
Jamaica, MY, 11424,

recelver.

Mint. $%490. Harvey AD2ZS

212-283-3494.

QUAD 3 or 4 element tri-bander. Tapered fibreglas

spreaders., Now wires; pra~-maasured and marked, Com-
lata instructions, Cubax made. §250; freight collect.
DEHOF 408-335-3321.

VHF AMATEURS: Swan 250-C 8 meter S5B transcelver,
117 XC supply, $225, matching TV2-8 2 mater transverter
$15. Clegg Venus & mater SSB transceiver wiPS, $125,
Clegg Interceptor B VHF receiver $80, Contact WB2JXY,
58.15 218th 5t, Bayside, IN.Y. T13B4. Phone: 212-224-2443,

QUALITY STAINLESS hax-"U" bolts, screws-nuts-
washers-more! Lists 25¢ or long $.A.5.E.! Walt, WBBLR,
29716 Briarbank, Southfield, Mich, 48034,

DRAKE 550 Communication Terminal (receive only} and
7030 Monitor used about 5 hours, $500 or best offer. Q5T
49 thru 79 $100 or bast offer. You pay shipping on the
ahove, WAPRJ 703.343-8710,

FOR SALE or trade: Tektronic 221 scope $595, New
Eluke BOODA digltal multimeter $250, New, B+ K 177
&2 meter VTVM $85. New, B + K 280 digltal YM $45.
Used, Heathklt IM-13 VTVM 6 meter $40 used, Triplett
WV-3BA VM $35, used. Want solid state transceiver
80-10M, small dlesel garierator. 803-823-5667 or P.0. Box
91, Sugar Hill, N.H, 03585 8. J. Watstone.

SIGNAL GENERATORS: HPS18A 1.8-4.2 GHz, covers
MDS/ités bands. HPB1BB 3.8-7.6 (GHz, covers satelite
up/down links. $500 each manuals included. R. Hall
KA4WSY, Falls Church, VA, 703-534-7107.

HEATHKIT HW-18 transceiver, good conditlon $50.
Charles Ewing, 71 Bowdoin, Portland, ME 04102,
207-774-8009.

KENWOQOD TS-830S with 500-Hz CW fliter, VFO-240, all’

in immaculate condition-$850. Rohn/Spaulding 58-foot,
snlf-supportin galvanizad tower, axcellent
condition-$200. Accu-Keyer with 4 memories and powsr
SL{pgiy»ﬁ.’:. Dannis Lusis, Wild, 180 Curtiss St., Bristol
CT UB010. Tel; 205-686-1541, oxt. 275 days, 203-589.724F
evanings,

DX-60, gaud condition $40, Some FT-243 xtals, 40-M CW,
$1 each, LIst of other items, large 5. A.5.E. Paui K. Pagel,
M1FB, 4 Roberts Hd., Entield, CT 06082.

ViC-20 and C-84 software PROKEY CW transmit pregram
$20, VIDEOTITLIST to «qreate video pictures for
ATVIESTV and VCR's $20, MINIMUF PLUS propagation
program $6 S.AS.E, for datalls. Promipt courtaous ser-
vice, Jim Grubbs, P.O. Box 3042, Springfield, IL 82708,

WANTED: E.F. Johnson CBf0 meter aquipment.
KAGNNA. Box 71703, Los Angales, CA 90071.
213-795-3397.

WANTED; Collins filter 200 cps #526-7T877-00 — Item
£4550200 — WELZP, RT1 Box 1603. Boerne, TX 78006,
512-498-26086,

TG TRCI500/7GUIG00B. A.F. transtormer, 70 to 500 ohm
batanced open line; 50239 input connectors, 3500W.
Pec? rating, 2-3MHz, all in weatherproof case. $250.
KG2WE, Seth Taylor. 201-827-7568,

SELL: MFJ tuner #3408 $55.50, MFJ #410 Random Code
Generator $93.50, RAealistic 160 solid state receiver
$89.50. All like new, manuals, original cartans. KA4SDY,
tal, 919-243-5388.

DRAKE TR-4, RV-AC, AC-4, MS-4, DC-4, W-4, spare tubes,
$595, ®SGTL, Box 387, Huntsville, 77340,

KENWOQD ‘8208, CW filter, Shure mic, exceptionally
clean rlg $595. Ron, KT2R, 201-825-2567,

MADISON-Hal; trade up your otd VIG20, Kantronics,
sottware or VIC20, AEA, softwara for new Hal GT2200,
KB2100 agstam. $800 ditfarence, FOB  Hauston.
Madlson Elsctronics, 1808 McKinney, Houston, TX
T?UJIEI\?I 1-713-658.0268. 1-400-231-3057 {orders). Masiar-
card/Vise,

ANTENNAS, TOWERS — Hy-Gain and Cushcraft anten-
nas for less, Hy-Galn towers and packages. Hotors,
cable, and coax. Writa for cur low quots and Hier. RF
Enterprises, Routs 7, 81, Cloud, MN 56301,

SELL-TRADE: Heath HW100 transcelver, needs some
minor work $100; HP-23-A p.s. $25; Heath tM-5218 YTVM.
Like new wiprobes $75; isotron 8UM and 40M antennas,
like naw wiinstructions §75 the pair. KATHRE, Box 3218,
Polacn, MT 58860, 406-883-5079.

52T TEMPO 220 MHz handhald, Perfect conditlon. Tone

ad, batlary eliminator circuit installed, all manuals
wather carnrin%case! $225 postpaid in 48, Pater O'Dell,
KB1N, 7 Brian Ad., South Windsor, CT (16074, Please no
calfs after 9 PM Eastern 2036443543 or work
203-666-1541.

ROSS §$3 New Bargains: AEA CP-1 $172.90, MBA-RC
$309.90, lsoggled“ £39.90, CK-2 $119.85, Ki-2 $94.95
Robot RB-400 $389,90, RE-800 %$420.90, lcom IC-7
$624.90, (C451A $720.90, [CH51D $ésg.90, iG-T40
$820,90. Every day Is [com da

T5-430S $779.90, TS-9305 $1349,%0, Complate Kenwood,
Yaesu, fcom, Drake, ECT, Ilnes in stock, Yassu FT-707
$579.90, Usad Yaesu FR101 FL101 $495.90, FTIHE
$479.90, Umited ofter, mentlon this ad to receive these
bargain prices, Send $.A.5E. & call \etters for list of us-
ed equipment and current speclals. Prices cash, FOB
Preston, Clesed Monday at 2:00 Ross Dlmrlbutln&gom-
pany, 7B South State, Preston, 1D B3263 208.852-0830

at Ross's. Kenwood

SELL: Mint Kenwood T7S-8208, $540, WSTJH,
219-884-5519,

OMNI-A, p.8., Mike, Keyer, $575; 108 QG Ts, 102234, $125;
W1PHW, 401-787-3052; Box 437, Slatarsville, B, 0876,

FORSALE: Drake TR7, w/DRY, NBT7, AUXT, FAZ, 6.0/2.3/.5
filters, Opiservice manuats, gen. coverage TX/RX, $875;
VlkinzgaAdventurer. $30; Kenwood TR-7800, $200; Son
ICF-2001, $175 or trade for TonTec/Brake gear, WATZYQ.
2082454070,

WANTED: Yaesu FL-110 or 200 watt PA module from
E.E\-SQTE gf%r my 301S. Donna KASOER, 1427 Rice, Valtejo,

2.METER transcelvaer: Heath HW-2038A Complets with
Micodoer | and antenna $145 or best offer, Nusabaum,
2754 Scenic Driva, Wast Columbie, SC 29169,

ANTENNAS: Cushcraft ATVS, §-band vertical $65; AEA
lsopole $25, Both very goad condition. Prafer plck up but
will ship. N2CJO 201-852-2518,

HEATHKIT SB-102 {ranscelver with SH-B50 digital
display and SB-600 speaker/AC powasr supply. Retubed
and aligned hy professional tech. Like new $400, Call
Jos WA2PJP 516-738-0261.

WANTED — Heathklt 8-meter ri
caondition, history and price to:
Hall Court, Atlanta, GA 30338, .

NATIONAL NC-400 receiver, $225, Radio Wast locop
antenna, $95. Wayne, WAGERI. 714-687-5910,

SE110A. Plegse send
4AJ, 1868 Huntington

Jobs for Hams

JOBS FOR ENGINEERS! R.5. James Associates, a small,
highly specialized recruiting firm dedicated only to
targeted placements, Is seeking experienced coflege
graduale RF/telecommunications snginears for
designidevelopment of circultryfequipment functioning
from HF through microwave. Qur primary cllents are In
Eastern PA and Southern NJ, with a few sunbelt locations
available. Generaus relocation policies are possible in
some cases. No fees, contracts, or other obligations are
Invalved. For further information please contact Stu,
K3UE! at 215-584-07756 9-4:30 M-F Eastern or submit
resume including salary requirements and locatlon
preferance 1o H.5. James Associates, 4240 Townshlp Line
Road, Harlaysville, PA 19438,

"K2QFL| -

] ; ”‘
.
Harry A. Hamisn " g5
o A7 Bow 20214 F
s Frillgshurg, hy S8 US A L &
WARREN COUNTY &

1,000 nice QSLs - Oniy $25.59

Your state outline, other art or large type.

Thousand lots only, one side, black ink on 67 Ib vellum
bristol. This report form only, post-pald. Plsass spacily
Blue, ysliow, tan or gray stock. Please give me your eall,
nama, pddress & county. Please specify state outline,
other ant {enclose black & white line art only - tor your
photo In place of art add $5.00 - | can resize and crop
art or photo to your specs (f nec). or noart ('l use larger,
cventered type), Satlsiaction guaranteed! Free with each
order: § band DXCC checklist and a “Warld's Bast XYL
Award™ imprinted with your XYL's full name (spscity).
Checks and MOs payable to: Harry A Hamlen, K20FL,
and send orgers to A.D, 2, Box 282-1A, Phillipsburg,
NJ 08865. ARAL sym, no rg. Other wording, &dd $2,

HAND CAST BRASS
SR 3 BELT BUCKLE

W/CALL SIGN. Ralsed Letters & Border.
Specify: Plain, Painted Bekgrnd, Black,
Dk Blue, Maroon. $14.95 Cash, Check,
M.O. Tex. Add 5% Tax. 30 Day Delivery.
5-0 Brass P.0. Box 24084 Ft. Worth,
Texas 76124
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Solid State Transceiver
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Laurel Plaza
Route 198

. . c;QbMEM Laurel, Md.
;"F N NTER 20810 |
: INC '

v

MD.: 301-792-0600 |
OPEN MON. THROUGH SAT.

CALL
301-792-7373
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At last! The answer to
operating freedom!
The Palomar Engineers
SWR & Power Meter

HE

fotlams Enginsers

Automatically computes
SWR.

¢ Easy to read light bar
display.

+ Expanded SWR scale.

s Power ranges 20/200/2000
watts.

¢ Frequency range 1-30
MHz.

Automatic. No "set” or “'sensitivi-
ty” control. Computer sets full scale
50 BWR reading is always right. Com-
piete hands-off operation.

Light bar display. Gives instant
response so you can see 588 power
peaks. Much faster than olgd-fashioned
ineters.

Easy to read. No more squinting at
nid-fashioned cross pointer meters.
You can read the bright red SWR and
power light bars clear across the
toom!

Model M-827 Automatic SWR &
PFower Meter only $118.95 in the
L1.S. and Canada. Add $3 shipping/
handling. California residents add

sales tax,
e —
| —— —

JRDER YOURS NOW!

Send for FREE catalog describing
the SWR & Power Meter and our
complete line of Noise Bridges, Pre-
amplifiers, Toroids, Baluns, Tuners,
YLF Converters, Loop Antennas and
Keyers.
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Introducing the Robot 450C and 1200C
Single Frame Color SSTV Converters

Robiot’s new color slow scan TV converters provide you
with a whoie new dimension of Amateur Radio activity Now
you can exchange color pictures of yaur latest DX QSL
card, the best stamp in your collection, or even that terrific
sunset scene you shot fast summer.

Robot's microprocessor controlled color SSTV equipment
provides a significant breakthiough in the transmission ot
single frame color images known as " Time Muliiplex Color
Component System” (TMCCS). Thus method was chosen as
benng faster, easier to use and more reliable than the
cumbersome frame or ling sequential systems now in use,
as well as being black and white compatible with the
thousands of slow scan stations already on the air
world wide.

In addition to having fast, single frame color capability as
with the Robot Model 450C, the Model i200C also offers

ATTENTION MODEL 400 OWNERS: Now
you can have single frame color SSTV
capability too by installing the Model
400C Update Kit to your unit. All neces-
sary parts and hardware are included for |
an easy single evening installation.

ROBOT RESEARCH, INC.
7591 Convoy Ct., San Diego, CA 92111

sharp, high resolution color pictures that rival commercial
broadcast television! With all their flexibility, interfaceability
and dependabslity, the Models 450C and 12000 will be in
the forefront of technology for years to come. Their new
multi-dimensional SSTV standards will be the pace-setiers
in the industry,

There are even more
features and capabilities
foo numerous to be listed
here, such as computer in-
terface, automatic fine
tuning, rmulti spead operation
and many more, so see your
gealer today for literature
and a demonstration, or wnte:

Also introducing the new Robot Model
800C Super Terminal with color graphics
capability when used with the new Robot
color scan converters. Also has ex-
panded memory with lithium battery
back-up, and has both serial and parallel
printer interface. A complete terminal for
RTTY and Morse Code.

(619) 279-9430

World Leaders in Slow Scan TV, Phone Line TV and Image Processing Systems

D I . o e e e e e e e e
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Digital DX-terity...

General coverage, Superior dynamlc range,
2 VFO’s, 8 memories, Scan, Notch... COMPACT!

The TS-2305 combines the ultimate in
compact styling with advanced circuit -
design and performance. An all solid-
state SSB, CW, and AM transceiver, with
FM optional, covering the 160-10 meter
Amateor bands, it also incorporates a
150 kHz-30 MHz general coverage re- -
ceiver having a superior dynamic range,
duaf digital VFO's, 8 memories, memory
scan, programmable band scan, IF shift,
notch filter, all-mode squelch, and built-
in speech processor.

[B=-3130N FEATIIRES:

¢ 150-10 meter operation, with general
coverage receiver:
With 160-10 meter Anmteur band eover-
age, including WARC 30, 17, and 12 meter
bands, it alsa features i1 150 kHz 30 MHz
general coverage receiver. Innovative P-
canversion digita) PLL cirenit, for superior
frequency stability and aceuracy, UP?
DOWN band switches for Amateur bands
ar 1-MEz steps across entire 150 kHz-
30 MHz range. Twn digital VEO's contin.
uously tuneable frow band to band. Band
information cutput oo rear panel.

USB, LSB, CW,’AM, with optional FM
Operates an UISB, LEB, CW, and AM, with

uptional FM, imternally installed. AGC time

constant aptnomaticatly sclected by mode,

Compact, lightweight design

Measures only 10-5°8 (2701 W x 3-73/4 (96)
H % 10-7/5 1275) 13, inches tmm), weighs
only (4.3 ths, (6.5 kg ).

Superior receiver dynamic range

Use nf 25K125 junction-type FET s in
the Dyna-Mix high sensitivity, balanced,
clireet mixer cirenit provides superior
dvnaric range.

10-Hz step dual digital VFO's

[0-Hz atep dnal digital VFO's operate inde-

pendendly, include band and mode infor-
matinn. Different bamd and mode eross

iperation possible, Dial torque adjustable.

STEP switch for tuning in 10-Hz or 100-Hz
steps. A=H switch quickly shifis "B” VEC

io the same frequency and mode as "A”
VFO, vt viee-versa, VFCG LOUK switeh pro-
vided, RIT control funes VRO or memory.
LIP/LOWN martual sean possible using
upHonsl microphaone.

+ Eight memories store frequency, mode.
and band data
Memories store frequerncy, mode, and
band datea. Elghth MEMOTY SIOIes receive
and transmit irequencies mdt‘pcndentlv.
M.CH switch for operation of memorv S
indeprrident VFO, or fixed freiency.

» Lithium battery memory back-up
Extimated five-year life,

+ Memory scan
Searns oernories in which dala is stored,

* Programmable antomatic band scan
Seans programmed band widrh, Sean
speed adjustahle, HOLD switch interrupts
bamnd or nemoery scan.

+ IF shift circuit for minimum QRM.
IF passband may be moved to place inter-
ferring signals cutside the passhand, Ior
hest interference refection,

» Tuneable notch filter built-in
Ieep, sharp, tuneable, audio noteh filter.

* Narrow-wide filter selection
NAR-WIDE switch for IF filter selection on
S5B, CW, or AM, when optional filters are
installed, {2,4 kHz iF filler buili-in,)

+ Speech processor built-in
Improves intelligibility, increases average
“talk-power?

* Fluorescent tube digital display -
Indicates frequeacy to 100 Hy (10 Hz
inodifiuble],

» All solid-state technology
Inpat rated 260 W PEP nn $8B, 200 W
M2 on CW, 120 W on FM loptionil), 60 W
on AM. Buili-in enoling fan, multi-circuit
final protection. Operates oi 82 VDO, ur
1241 72207240 VAC with optional
PS-430 AC power supply,

» All-mode squelch circuit, built-in
» Noise blanker, built-in
« RF attenuator (20 dB]

* Vox circuit. plus semi break-in with

gide-tone

Optional AT-250 Automatic
Antenna Tuner
Designed to match the TS-43035 in size,
color, and appearance. Functionally
compatihle with any HF transceiver of
200 watts PEP or lower. (Requires
manual bandswitching.)
s Covers [60-10 meter incl. WARC
* ABC Automatic Band (;hanamqhystcm
Iwhen used with TS5-4308) » SWR/Power
meter » 4 antenna terminals ¢ Built-in

! AC Power Supply.

Other optional accessories:

¢ P£5-130 compact AC power supply.

* PS-30 ar KPS-21 AC power supplies,

¢ SP-430) extermal speaker.

» ME-4730 mobile mounting hracket.

 AT-130 compact antenna tuner.,
At m incl. WARC,

« FM-430 FM unit.

¢ YK-88C {500 Hzl or YK-B8CN (270 Haz)
CW filters.

« YK-8385N (1.8 ki{z] narrow 556 filter.

« YK-88A (6 kHz) AM filter,

» MC-425 UP/DOWN hand microphone.

« MO-G0A deluxe desk microphone. -
UP/DOWN switch,

* MC-B0 LUP/DOWN desk microphone.

More information wil the ['S-4308 is
available irom all authorized dealers of
Trio-Kenwoed Communications, 1111 West
Walnut Streef, Compton, California 90220,

KENWOOD

pacesefter in amateur rad¢

Specifications and prices dre subicot ta change withou! rotice or obligation.



	8308001.TIF
	8308002.TIF
	8308003.TIF
	8308004.TIF
	8308005.TIF
	8308006.TIF
	8308007.TIF
	8308008.TIF
	8308009.TIF
	8308010.TIF
	8308011.TIF
	8308012.TIF
	8308013.TIF
	8308014.TIF
	8308015.TIF
	8308016.TIF
	8308017.TIF
	8308018.TIF
	8308019.TIF
	8308020.TIF
	8308021.TIF
	8308022.TIF
	8308023.TIF
	8308024.TIF
	8308025.TIF
	8308026.TIF
	8308027.TIF
	8308028.TIF
	8308029.TIF
	8308030.TIF
	8308031.TIF
	8308032.TIF
	8308033.TIF
	8308034.TIF
	8308035.TIF
	8308036.TIF
	8308037.TIF
	8308038.TIF
	8308039.TIF
	8308040.TIF
	8308041.TIF
	8308042.TIF
	8308043.TIF
	8308044.TIF
	8308045.TIF
	8308046.TIF
	8308047.TIF
	8308048.TIF
	8308049.TIF
	8308050.TIF
	8308051.TIF
	8308052.TIF
	8308053.TIF
	8308054.TIF
	8308055.TIF
	8308056.TIF
	8308057.TIF
	8308058.TIF
	8308059.TIF
	8308060.TIF
	8308061.TIF
	8308062.TIF
	8308063.TIF
	8308064.TIF
	8308065.TIF
	8308066.TIF
	8308067.TIF
	8308068.TIF
	8308069.TIF
	8308070.TIF
	8308071.TIF
	8308072.TIF
	8308073.TIF
	8308074.TIF
	8308075.TIF
	8308076.TIF
	8308077.TIF
	8308078.TIF
	8308079.TIF
	8308080.TIF
	8308081.TIF
	8308082.TIF
	8308083.TIF
	8308084.TIF
	8308085.TIF
	8308086.TIF
	8308087.TIF
	8308088.TIF
	8308089.TIF
	8308090.TIF
	8308091.TIF
	8308092.TIF
	8308093.TIF
	8308094.TIF
	8308095.TIF
	8308096.TIF
	8308097.TIF
	8308098.TIF
	8308099.TIF
	8308100.TIF
	8308101.TIF
	8308102.TIF
	8308103.TIF
	8308104.TIF
	8308105.TIF
	8308106.TIF
	8308107.TIF
	8308108.TIF
	8308109.TIF
	8308110.TIF
	8308111.TIF
	8308112.TIF
	8308113.TIF
	8308114.TIF
	8308115.TIF
	8308116.TIF
	8308117.TIF
	8308118.TIF
	8308119.TIF
	8308120.TIF
	8308121.TIF
	8308122.TIF
	8308123.TIF
	8308124.TIF
	8308125.TIF
	8308126.TIF
	8308127.TIF
	8308128.TIF
	8308129.TIF
	8308130.TIF
	8308131.TIF
	8308132.TIF
	8308133.TIF
	8308134.TIF
	8308135.TIF
	8308136.TIF
	8308137.TIF
	8308138.TIF
	8308139.TIF
	8308140.TIF
	8308141.TIF
	8308142.TIF
	8308143.TIF
	8308144.TIF
	8308145.TIF
	8308146.TIF
	8308147.TIF
	8308148.TIF
	8308149.TIF
	8308150.TIF
	8308151.TIF
	8308152.TIF
	8308153.TIF
	8308154.TIF
	8308155.TIF
	8308156.TIF
	8308157.TIF
	8308158.TIF
	8308159.TIF
	8308160.TIF
	8308161.TIF
	8308162.TIF
	8308163.TIF
	8308164.TIF
	8308165.TIF
	8308166.TIF
	8308167.TIF
	8308168.TIF
	8308169.TIF
	8308170.TIF
	8308171.TIF
	8308172.TIF

