


New models reflect our policy by design. Technology moves fast. At Henry Radio
we keep up with a steady flow of new models, some for amateur use, some for
commercial use, some for industrial use and some for scientific research.

Here are three new models for this month:

*New UHF model 3004 1500 watts output at 440 mHz.

*New VHF model 3002 1500 watts output at 144 mHz.

*New HF 5K Classic, 3.5 to 30 mHz (not for sale to U.S. amateurs)

These three added to the already broad line of amplifiers we offer means that we
can now cover two mHz to 500 mHz and power outputs as high as 10,000
watts depending on frequency. This may be the most complete line of power RF
amplifiers available in the world.

let us know vour reguiremienis. We want fo helip vou.

2K Classic...the culmination of more than fifteen

vears of developing the 2K senes into the world
tamous line that sets the standards for top
yuality HF linears, A true “workhorse”; built 1o
ioaf aiong at full legal power, trouble free, for
vears of hard service. Cperates on all amateur
bands, 80 through 15 meters (export models
ingiude 10 meters).

2K Classic “¥"..We can't think of any way to
make this magniticent 2000 watt amplifier better,
Rugged...durable..the last amphfier you may
aver need to buy.

3K Classic...uses the superb Eimac 8877 tube.
More than 13db gain. We believe the 3K to be the
tinast amateur linear available anywhere. the
amplitier of every amateur's dreams.

2KD Classic...a desk model designed to aperate
at 2000 walts effortlessiv, using two Eimac 3-5002
glass envelope triodes, a Pi-L plate circuit and a

input for SSB and 1000 watts input far CW,
Bacause this tube israted at an unheard of
15dB gain, only about 25 watts drive is
required for full output.

2004-A is identical to the 20024 except
that 1t is set up for the 430 to 450 MHz
band. This amplifier uses a 1/2 wave strip
line and offers all of the same
spectfications as the 20024,

1002-A A rack mount 2 meter amplifier
with the same design as the 2002A, except
using one 8874 tube for 12 power
specitications. Rated at 600 watts PEP

output and 300 watts cantinuous carrier
2002-A..a bright new rework of our VUtput. It employs the same strip tine
popular 2002 2 meter amplitier. Uses the 0e81an as the 200ZA.

ratary sifver plated tank coil Wechallengeyouto "eW Eimac 3CX800A7. The RF chassis 1004-A..a rack mount half-power version
find 2 better desk model for even a t'hnusand uses a 174 wave length strip line design for  of the 20044, Covers the 430 to 450 MHz

dallars more

extrerme refiability. It provides 2000 watts  bhand usmg a 1/2 wave strip line design,

Henry amateur amplifiers are available trom select dealers throughout the U.5. and are being  W® stack these plus many other fine names
exported to amateurs all over the world. In addition to our broad line of commergial FCC type  AEA « ARCO « AARL ¢ ASTRON s B A Ko B A W e BIRD »
accepted amplitiers we otter special RF power generators tor industriat and scientitic users. Call  CDE » CONNECT-SYSTEMS « CUSHCRAFT » EIMAC »

or write Ted Shannon or Mary $ilva for full intormation.

Al « HUSTLER » HY-GAIN » ICOM » KENWOQOD «
LARSEN « NYE « ROBOY » TEMPO « VIBROPLEX « YAESU

&
% 2050 S Bundy Or.. Los Angeles, CA 90025 (213) 820-1234
: 931 N. Euclid, Anaheim, CA 92801 1714) 772-9200
Y Butler, Missouri 64730 {816) 679-3127

’M{T'ga TOLL FREE ORDER NUMBER: |800) 421-6631 For all states excent Caltarnia Galit. residents please call collect on sur reguiar aumbers.
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Now! the world is your forum by plugging RTTY:

the HAL Personal Computer Interface 2000
radio modem inta yvour IBM PC. You now make
vour PC even more valuable by being able 1o
“speak to the world.” The PCI circuit board
includes the high-performance, no com-
promise BTTY and CW circuitry for which HAL
is known around the world. From our proven
sensitive and selective RTTY demodulator to
the advanced CW receive circuit, the PC1-2000

offers system performance previously

avallable only in our dedicated terminals. The
PCI-2000 comes as a fully-integrated package
with hardware, software, and many operator
aids. Full-feature programs on computers can
be very difiicult to use and HAL has "gonethe
extramile” to be sure that our system is triendly
to vout From the custom keyboard overlay to
the help menu, status tine, and comprehensive
manual, we think you will agree that the
PCI-2000C is just the sort of fun-accessory you
and your PC deserve. Some of the more

outstanding PCI-2000 features are:

Cw:

Display:

Buffers.:

45-9600 baud

US or CCITT #2 Baudot

ASCIH with selectable parity

170-425-850 shitt

1037202 modem

Programmable end-of-line seguence

Transmit ine length of 20 to 76 characters
Synthesized AFSK tones malch receive made
FSK output with 6 selectable levels

Audio input sensitvity — tess than 1 mv RM S.
5-125 WPM Send and Receive

Autetrack receive with speed readout
Advanced CW receive algorihm

Spit screen for 1242 or 2004 BX/TX text
Receive text in bright video {TX in dim)

Full status line on top of screen

Full-teature ecitar in transmit butfer

260 Ine receive buffer with viewing scroll

2 - 250 hine transmit buffers with scroll

10 « full-line HERE 1S messaqes

Stare all bufters and HERE 13 messages on disk
Load and send any text tile from disk

Set-up parameters stored on digk

COMPATIBILITY: *

Available NOW at your HAL dealer — Just $595, with
software and documentation. Write or call for more

IBM Personai Computers plus many others that are stot and

BIOS compatible. Call for latest list

information.

HAL COMMUNICATIONS CORP.
; Box 365, Urbana, IL 61801 Phone: (217) 367-7373 TWX; 910 245-0784

HRM and IBM PC ae registeredd trademeahs of 18M Carparatan

April 1985

With the Talkative Radio Modem from HAL And Your IBM-PC ®*
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New models reflect our policy by design. Technology moves fast. At Henry Radio
we keep up with a steady flow of new models, some for amateur use, some for
commercial use, some for industrial use and some for scientific research.

Here are three new models for this month:

*New UHF model 3004 1500 watts output at 440 mHz.

*New VHF model 3002 1500 watts output at 144 mHz.

*New HF 5K Classic, 3.5 to 30 mHz (not for sale to (I.S. amateurs)

These three added to the already broad line of amplifiers we offer means that we
can now cover two mHz to 500 mHz and power outputs as high as 10,000
watts depending on frequency. This may be the most complete line of power RF
amplifiers available in the world.

Lo us know vour requirements. We want io heip you.

2K Classic...the culmination of more than fifteen
years of developing the 2K series info the world
famous (ine that sets the standards for top
quality HF hinears. A true "workhorse”; built 10
ioaf aleng at full legal power, trouble freg, tor
years of hard service. Operates on all amateur
bands, 80 through 15 meters (export models
include 10 meters).

2K Classic “X"...We can't think of any way to
make this magnificent 2000 watt amplifier better.
Rugged..durable..the jast amplifier you may
aver need 1o buy.

3K Classic...uses the superb Eimac 8877 tube.
More than 13db gain. We believe the 3K 1o be the
finast amateur linear available anywhere.. the
amplifier of every amateur’s drgams.

input for 8B and 1000 watts input for CW.
Because this tube israted af an unheard of
15dB gain, only about 25 watts drive is
required for full output.

2004-A is identical io the, 20024 except
that it 15 set up for the 430 to 450 MHz
hand. This amplifier uses a 1/2 wave strip
line and offers all of the same
specifications as the 2002A,

1002-A A rack mount 2 meter amplifter
with the same design as the 2002A, except
using one 8874 tfube for 1/2 power
specifications. Rated at 600 watts PEP

_ output and 300 watts continuous carrier

a1 2000 watts effortiessly, using two Eimac 3-5002 2002-A....i t?rl'ght new re‘wlork of our 3;’:”:] alsf tﬁ:gé‘%ﬁ\ the sama strip line
qiass envelope triodes, a Pi-L plate circuitand g POPUIAr 2002 2 meter amplitier. Uses the g o

1otary silver plated tank coll. We challenge you to new Eimac 3CX8C0A7T. The RF chassns 1004-A...a rack mount half-power version
find a better desk model for even a thousand uses a 1/4 wave length stripline design for  of the 2004A. Covers the 430 to 450 MHz
dollars more. extreme refiability. 1t provides 2000 walls  band using a 1/2 wave strip line design.

2K D Classic...a desk model designed to operate

Henry amateur amplifiers are available from select dealers throughout the U.S. and are being  We stock these plus many other fine names
exporied 1o amaleurs ail over ke world, In addition to our broad line of commercial FCCtype  AEA+ ARCD » AARL + ASTRON + B A KB A W BIRD »
accepled amplitiers we offer special RF power generatars tor industrial and scientitic users. Call  GOE » CONNECT-SYSTEMS o CUSHCRAFT « EIMAC »
or write Ted Shannon or Mary Silva tor tull information. HAL & MUSTLER « HY-GAIN » ICOM « KENWOOD »

LARSEN « NYE » ROBOT « TEMPO « VIBROPLEX » YAESL

I J
2050 5. Bundy Dr, Los Angeles, CA 90025 (213) 820-1234
931 N. Euclid, Anaheim, CA 92801 {714y 772-9200
Butler, Missouri 64730 (816) 679-3127

TOLL FREE DRDER NUMBER; (BOD) 421-6631 For all states except Galitarma Galt, residents pleass call coltect on our regular nuinbers,
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ySomething New? How ’Bout The

So You Want To Try

AEA Packet Breakthrough!

 Because:

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

You'd like to learn something new!

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

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

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

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

HTTY is too slow? “Packet away* at up to 1200 baud or more.

Jn Packet Radio, your station is a radio, a computer tarminal, and a
TNC (Terminal Node Gontroller, hopefully the AEA PKT-1). You type
and the TNC sends short bursts (packets) of two-tone modulation

Y called AFSK. The other station decodes them and displays them on

his monitor screen. He then sends to you.

There is a lot of activity—Iocal clubs, voice nets, mallboxes/bulletin
boards, links betwaen bands, long range (digiirepeaters and chained
digipeaters, voice nets, search/rescue and emergency work, newslet-
ters, satellite communications, technical development of new equip-
ment and software, ete. 220 MHz will be very important to packet ra-
dio. Help us populate it and 'Save the Band"!! We need your help and
participatlon.

" Packet radio is:

Standardized—your station can talk to any other packet station.

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

@A Packet Radio \’

RAM length is 2000

cmd: connect to N7ML via KBTG, K6RFK

cmd: ***CONNECTED 70 N7TML

Hi Mike - have you seen the great new AEA
PKT-1?

YES JOHN - LODKS GOOD X

Bye Mike sk

cmd: ***DISCONNECTED

cmd:

Mutti-frequency— 10,147, 14,103, 145.832, Oscar 10, 145.01 (and other local 2M frequencies) are being used now.

y Public Service-traffic handling, search and rescue, public events, emergency service,

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

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

two stations.

It's easy to get going. You probably already have the radio, and the computer or terminal. You'll need to operate your computer
in RS232C mode using “communications terminal” software that is free or cheap. We can usually turnish information on what
to use for popular computers. The rest of the software i3 resident in the PKT-1 {you will need to buy a PKT-1), And you need a MIC
connector to connect to the {furnished) radio cabte you'll plug into your radio MIG jack. And “BRAAPR.” you're on the air with

“Packet Racket.”

You're likely aware of Packet Radlo already. If not, read WB4GXD's
three excellent tutorial articles in the Sept. and Oct, "83 and Jan. ‘84 is-
sties of 73. Clip the coupon below, and we'll send articles, a reading
blbliography, product literaturs on aur PKT-1 Packet Controller, an-
swers to commonly asked questions about packet radio, lists of pack-
&t clubs in your area, sample packet newsletters frarn the ARRL and
clubs, AEA dealer locations, packet videotape and audio cassette
ioan info, voice net info on HFVHF where you can listen and ask quas-
tions, a blow-by-blow description ot how easy It is to get started, a free
AEA Packet Lapei Button, AND WE'LL PUT YOU ON QUR PACKET

. MAIL LEST o ensure you'll get further mailings#!

See your favorite AEA dealer, clip and send the coupon, or call John
Gates, N7BTI (the AEA Packetman) at (206) 775.7373.

(EL)ES

AEA INC., r.0. BOX c-2180, LYNNWOOD, WA 88036
OK AEA, send packet informaiion to:

Name Date

Street -
City, State

Zip Callmeat____

Advanced Electronic Applications, Inc.
P.0. BOX C-2160 « LYNNWOOD, WA 88036
(206) 775-7373 » TELEX: 152571 AEA INTL
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A4, with wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoyment and satisfactlon from your hobby. You'll
like the 40 meter operating possibilities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimum wind icad
on your tower. With the 18 ff. boom, A4 gives ex-
cellent gain and front-to-back ratio. If your Interest is
rag chewing, DX-ing or contesting, A4 is the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS
MODEL A744 40 METER ADD ON KIT

SPECIFICATIONS SWR 1.2-1 band-
width 500 + KHz, boom 18 ft., longest element 32 ft,,
wind area 5.5 ft.?, turn radius 18.4 ft,, weight 37 ibs.
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH
CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the receiving end are yours with this 2 element 40
meter Skywalker Yagi. The computer design max-
imizes gain and reduces side lobes. The design also
gives low SWR with excellent bandwidth.

Holder of the North American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam. Make it your first
cholce.

MODEL 40-2CD 40 METERS

SPECIFICATIONS boom 23 f.,
longest element 42 ft., beamwidth 70°, 1.5-1 band-
width 180 KHz, turn radius 24 ft., windload 6.3 ft.?,
- 1.5-1 bandwidth 180 KHz, turn radius 24 ft., windload
6.3 ft.?, weight 40.7 lbs. Excellent gain.

£]
E 48 PERIMETER ROAD

MANCHESTER, NH )i 08 USA/603-627-71877
TELEX 953- ? CUSHSIG MAN

P.0. BOX 4680

April 1985




T e Y £ AT e

e MG

IRt
L el

» Heliable, all solid siate desian,
S Solid state design permits input power
Digital DX-terity—that outstanding
attribute built into every Kenwood
TS-4308S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant DX position from the
shack or from the mobile!

on CW, 120 watis on FM (optignal), or
60 watts on AM. Final amplifier protec-
tion circuits @nd a cooling
fan are built-in,

+ Memory channeis.
Eight memory channels
store frequency, mode
and band data. Channe! §
may be programmed for
split-frequency operation.
A froni panel switch
allows each memaory
channel to gperate as an
indepandent VFO or as a
fixed frequency. A lithium battery backs
up stered information.

» Programmabie, multi-function scan.

t ® Speech processor buikt-in.

- » Dual digitai VFOs.
e YOX circuit, pius semi

break-in with sidetone.

e i""overs ail Amateur nands
160 through 10 meters, as well as the
new 30, 17, and 12 meter WARC bands.
High dynamic range; generat coverage
receiver tunes from 150 kHz to 30 MHz.
asity modified for HF MARS operaticn.

= Buperb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch, RF
altenuator, and RiT are also provided,
Optional IF filters may be added for
optimum interference reduction.

Complete service manuals are available for all Trio-Kenwood transceivers and most 4ccessores.,
SLRCIRCATONS ang prices gre sudjeCr it change WiENauT NoHce w bigaion

of 250 watts PEP on SSB, 200 watts DC

et A7

Ciptional acces
*P5-430 compact AC power supply
® SP-430 external speaker « MB-430
mobile mounting bracket » AT-130
compact antenna tuner covers 80-10
meiters, incl. WARC bands
& AT-250 automatic
anienna tuner covers
160-10 meters, incl. WARC
bands ¢ AT-230 base
station antenna tuner
| o FM-430 FM unit
* YK-88C (500 Hz) or
YK-88CN (270 Hz) CW
filters « YK-B85SN {1.B kHz)
narrow SSB filter » YK-88A
{6 kHz) AM filter « MC-42S
+  UPIDOWN hand mic. ® MC-60A
deluxe desk mic., with UP/DOWN switch
* 5\W-2000 SWR/power meter
& 5\W-100A SWR/power/volt meter
* PC-1A phene paich @ HS-4, HS-5,

i HS-8, MS-7

headphones

KENWOOD

TRIQ-KENWQOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220




...paceselter in Amateur radio

Incredible Flexibility!

TM2Z11A/411A

The TM-211A 2 m and the TM-411A
70 cm transceivers combine ultra-
compact size with an impressive
array of features fo give you maxi-
mum flexibility in mobile operations.
The TM-211A and the TM-411A may
be stacked for even more operating
flexibility!

«External speaker.
A high-guality external communications
speaker is provided for the best sound

= Sriority Waich.
The "Priority Watch” mode lets you
keep an aye on an important channel
when moenitoring other frequencies.
Extended frequency coverage on 2 m.
TM-211A covers 144-148 MHz—
includes most MARS and
CAP frequencies,
TM-411A covers 438-450 MHz

Optional accessories:

¢ C3-10 call sign display ® PS-430 DC

@ F=-position. titing control panel, power supply ® KPS-7A power supply
The unigue control panel is designed e MC-55 (8 pin} mobile microphone
o increase oparating and installation  withtime-out timer « MA-4000 dual

(15

quality. . . ease. The panel may be moved to band mobile anterna with duplexar
© 5-channel memory with muitiple provide the best viewing angle and * SW-100A/B SWR/power meters
scanning functions. handiest access to controls. » P(5-3A noise filier « MB-201 exira

The transceivet can scan the memory
channels or can be programmed to
scan all or a portion of the band.

s 25 watts high power,

5 (adjustable (o approx. 15 watls) low,

s DCS—Digital Code Saqueich. mobile mount ® SP-40 compact mobile
Program your transceiver o respond Speake( * MC“4ZS regular LUP/DOWN
anly te a specific digital code—much ~ hand microphone;

more secure than CTCSS,

D10 DCS call stan dispiay

CD-10 maximizes your use of Kenwood's
new signalling concept, Digital Code
Squelch, DCS uses a data string te apen
squelch on a receiver that has been pro-
grammed to accept the fransmitted i
code. The transmitting stabion’s call is
programmed in ASCIL The CD-10 dis-
plays the station’s call sign, and stores it
inmemary. Twenty calls may be stored.
The CD-10 may be used with any
receiver lo display calls heard.

More product information is available
from authorized Kenwood dealers.

KENWOOD

TRIO-KENWQOCD COMMUNICATIONS
Complete sutvice trahtdls die availabie for ol Trio-Kempoud transceivsrs atd most accessones. 1111 West Walnut Street
e raiin s sl pICEE 316 Sulyent 10 Change withoul police o QOIganGe:. Compton, California 90220
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Dakota Division

TOD OLSAN, KBTO

#892 Heather La., Long Lake, MN 55356 (612-473-6478)
Vice Director: Howard Mark, WBOZC, 11702 River
Hikls.Dr., Burngviile, MN 85337 (612-580-6302)
Delta Division

GLYDE 0. HUALBERT, WSCH, P.O. Box 541,
Biloxl, MS 39533 (501-435-5536)

Vice Director: Robert P. Schmidt, WSGHP,

5100 Press Dr., Mew Qrieans, LA 70126

Great Lakes Division

GEQRGE S, WILSON, LI, W4OY1, 1643 Griftith Ave,,
Qwenshoro, KY 42301

Vice Dirgetor; Allan L. Severson, ABBP, 1275 Ethel
Ave., L.akewood, OH 44107

Hudson Division

LINDA 5. FERDINAND, N2¥YL, Sunset Trail,
Clinton Gorners, NY 12514 (914-286-5348)

Vice Dirgctor; Btaphen A, Mendelsohn, WAZRDHF,
64 Maiden La., Littla Ferry, NJ 07843 {201.641-6061)
Midwest Division

PaUl, GRAUER,® WOFIR, Box 190, Wilson, KS
67490 (#153-658.2169)

Vice Directer; Claire Hichard Oyas, WGP,

1826 Tilden $t., Holdrege, NE 68949 (308-995-6454)
New England Division

THOMAS W. FRENAYE, K1KI, 23 Pinghurst Rd.,
Unionville, 4T D60BS (203-673-5429)

Vice [irecfor: Richard P. Beebs, K1PAD,

& Tracy Circle, Billarica, MA 01621

Northwestern Division

MARY E. LEWIS, WIQGP, 10362 Sandpoint Way, N.E.,
Seattle, Wa d8125 (206-523-911N

Vice Director; Rush 5. Drake, W7RM, 41385 Foul
Weather Bluff Rd., N.E., Hansville, WA 98340
(20B-538-2330)

Pacific Division

WILLIAM J. STEVENS,* WBZM, 2074 Foxworthy Ave.,
San Joge, CA 95124 (408-371-381%

¥igg Director: Kip Edwerds, WESZN,

1824 Hillman Ave., Balmont, CA 94002

Roanoke Division

Gay E. MILIUS, JR., WAUG,
1416 Rutland Dr., Yirginla Beach, VA 22454
{R14-421-5095)

Vige Dirgetor; John C. Kanode, NAMM,

RFD 1, Box 73-A, Bovce, VA 22820 (703-837-13401
Rocky Mountaln Division

LY¥S J. CAREY, KOPGM, 13485 Wast Centar Dr.,
Lakewood, CO 80228 (303-886-5420)

Vice [irector; Marshall Quiat, AGIX, 1624 Market 5.,
Sulte 200, Denver, CO 80202 (303-333-0819)
Southeastern Division

FRANK M. BUTLER JR., WaRH,
323 Elliott Rd. S.E., Fort Walton Beach, FL 32548
{904-244-5425)

Vice Director: Mrs. Evelyn Gauzens, WAWYR.
2780 NW. 3rd St., Mlami, FL 33125 {305-642-473%)
Southwestem Division

FRIED HEYN, WABWZO, 462 Chevenne St.,
Gosta Mesa, CA 92626 (714-548-8516)

Vice Dirgetor: Wayne Overbeck, NSNB, 11552 Gail La.,
Garden {Grove, A 82640
West Gulf Division

RAYMOND B, WANGLER, WSEDZ, 542 Beryl Dr.,
San Antonio, TX 78213 (512-733-9632 home,
512-684-5111 buslnass)

Vice Lirector: Thomas W, Comsiock, N5TC,
1700 Dominik, College Station, TX 77840 {409-693-1181)

*Exscutive Committee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at left) determines the policies of ARRL.
The 186 divisions of the League are further arranged into 73 administrative “sections,” sach headed
by an elected Section Manager. Your SM welcomes reports of club and individual activity. ARRL
Field Organization appointments are available covering a wide range of Amateur Radio volunteer
interests. Whatever your license ciass, your 8M has an appointmant available. Check with your M
{below) for further information.
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Atlantic Division
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Northern fexas

Crdahoms
Southern Texas

E. Roy Ellis, VEBXC, F.O. Box 2, RR 1, Fort Saskaichewan T8L 2N7

H. E. Gavage, VETFB, 4553 West 12th Ave,, Vancouver VER 2R4 (604-224-5246)
Jack Adams, VE4AJE, 227 Davidson Ave, E., Dauphin H7N 224 {204-638.9270)
Donald R. Wetling, VE1WF, 38 Shetwood Dr.,, 54, John, NB E2J 3H8 (50B-596-2913)
L. P. Thivierge, VEJGT, 34 Bruce 5t. W,, Benfrew KTV 3W1 (613-432-80867)

Harold Marean, VE2BP, B0 Principale, St. Simon Co., Bagot JOH 1YD (514.798.2173)
W. C. "Bill" Munday, VE5WM, 132 Shannon Rd., Regina 545 5B1 {306-588~4963)

John D. Hartman, WA3ZBI, 32 Nanticoke Cir., Seaford 13973 §|302-629-2686)
Jamas B. Post, KAJA, 18 Monarch Ad., Wilkes-Barre 18702 (717-825-3940)

Karl R. Medrow, W3FA, 702 W. Centra! Ave., Davidsonville, MD 210356.301-261-4008'1
Richard Baier, WAZHEE. 1228 Audubon Dr,, Toms River 08753 (201-270-8292)
William Thompsan, W2MTA, RD 1—Rock Rd., Newark Vallay 13811 (507-842-4030)
Otto Schuler, KISMB. 3732 Colby St., Pittsburgh 15214 (412-231.8850)

David £. Lattan, WDUEBQ, BR 1, Box 234, Makanda 62958 (818-520-1578)
Bruge Waobdward, WLIMH, 6208 Bramshaw Ad., Indianapoils 46220 (317.251.5608)
Richard R. Regent, KIGDF, 5003 South 26th St., Milwaukes 53221 (414-282.0312}

George E, Frederickson, KCAT, RR #2—Box 342, South Haven 55382 (B12.558-8312)
Joseph M. Gregy, KN@A, R #1—Box 31, Horace 58047
Fredric Stephan, KCAOO, Box 771—Wind Cave Banch, Hot Springs 57747 (605-745-8667)

Joal M. Harrlson, 8r., WBSIGF, {403 Forrest Dr., Bearcy 72143 (501-268.9540}
John M. Wondergem, KSKR, 600 Smith Dr., Matalrie 70005 5504637-1485}
Paul Kemp, KWST, 3581 Beaumont Dr., Pearl 39208 (801-535-7612)

Joha . Brown, NO4Q, P.O. 8ox 37, Eva 38333 (901-584-7531)

Rase Marie Parcitul, KA4SAA, P.O.B. 30, Big Hill 40405
James B, Seeley, WBEMTD, 21815-2814 Mile Rd., Sprin%gort 49284 (617-857-201)
Jalirgy A. Maass, KGND, 5256 Concord Rd., Powell 43065 (814-873-3234}

Paul &, Vgtdareny, WB2VLUK, 259 N, Washington, North Tarrytown 10591 (914-831-7424)
John H. Smale, K21Z, 315 Kensington Ct., Copiagus 11728 1516-226-45350)
Robert E. Neukomm, KBWI, 103 Godwin Ave., Midland Park 074320060 (201-B91-3084)

Bob McCaffray, KECY, 3913-26th St., Das Moines 59310 (515-279-9848)

Raobert M. Summers, KBBXF, 3045 North 72nd, Kansas City 68109 (913-299-1128)
Benton G, Smith, KEPCK, 3301 Sincialz, Rte, 3, Box 196-A, Columbia 65203
Vern J. Wirka, WBRGGM, Rural Route, 81 Gapehart Rd., Paplllion 68133

Robett Kaczur, KIWGQ, Whetstone Ad., Harwinton 06791 (203-485-0338)

Luck Hurder, WA4STD, PO, Box L, North Eastham 02661 (817-255.2029)

Clavis Q. Laverty, WIRWG@. 17 Fair 5t., Norway (4268 &0?-743235%)

Robert Mitchefl, WiNH, RFD 4, Blueberry Hill, Raymond 03077 (803-505-3458)
Gordon F. Fox, WIYNE, 13 York Dr., Covantry 02816 [401-828-8045)

Ralph T. Stetson, LI, KD1R, P.O, Box 123, Milton 05468 (802.893-4856)

R. Donald Haney, KA1T, RD 1—Box 237, Myrick La., Harvard (1451 (§17-772-4126)

David W. Htavens, KLYER, POB 103421, Anchorage 93510 (307-274-3051
Lemuel H. Allen, W2JMH, 1800 8, Atlantic t,, Boise 83705 (208-347-9153)

L. G. “Las” Balyea, NTAIK, PX). Hox 327, Belgrade 59714 (408-338-4253)
Willhiarm R, Shrader, W7QMU, 2042 Jasmine Ave.. Medford 97501 (303-273-8624)
Joseph N. Winter, WATRWEK, 519 N. Mullen St., Tasoma S8408 (208-758-0457)

Bob Valllo, WERGG, 18655 Sheffield Rd., Castro Valley, CA 94546 i415-537-8704

Lzonard M. Noman, W/PBY, 1310 Hazelwoed St., Baulder City 89005 (B01-586-9859)
James F. Wakefleld, AHSCQ, 547 Kunawal La., #201, Honatulu, H1 85817 (808-524-0050)
Ron Manet, NBAUB, P.O. Box 244, Cadar Ridge, CA 95924 (916-272.4873)

Hobert Odell Smith, NAGT, 320 Park St.—P.0. Box 1425, Fort Bragg. CA 88437 (TO7-954-4931)
Charles P, MeConnell, WBDPD, 1658 W, Mesa Ave.. Frasno, CA 83711 (2019.431-2038)
Bodney J. Stafford, KBGZV, 5155 Shadow Estates, San Jose, GA 95135 {408-274-0492)

Rae Everhart, K4SWN, P.O. Box 41, Lexington 27203-0041 {704-249-8734)

James G. Walker, WD4HLZ, Rie. 1, Box 5395, Marion 29571 (803-423-3645)

Claude E. Feigiey, WIATQ, 135 The Maln—RR #1, Willlamshurg 23185 (804-253.0858)
Karl 5. Thompson, KBKT, 5303 Pioneer Dr.. Charleston 25312 (304-776-4352)

Willlam "8ill" Sheftield, KQM. 1444 Roslyn St., Denver 50220 {303-355-2488)
Joe Knight, W5PDY, 10408 Snow Helghts Blvd., N.E., Albuquerque 87112
Aonald C, Todd, K3FR, 2112 W. 12060 S., Riverton 84085 (801-254-5051)
Richard G. Wunder, WATWFC, Box 2807, Chavenne 32001 (307-634-7385)

Jaseph E. Smith, Jr., WA4RNP, 1211 13th St., N., Bassemer 35020 {205-424-4B66}
£dmund J. Kosobuckl, K4JNL, 5525 Parry Ave., Columbus 31904 (404-322-2858)
Phillip O'Dwyer, WF4X, 543 Mooney Ad., N.E., Fort Walton Beach 32548 %4-862-2353)
Hichard D. Hill, WA4PFK, 3800 S W, 11th St., Ft. Lauderdale 43312 (305-583-6932)
Carlos Flores, NP4KA, 2 Monserrate Towers, Apt. 1804, Caroling, PR 00630

James E. Swatford, WTFF, 5908 W. Miramar Or., Tucson 85715

John v, Walsh, NBLUK, 1260 E, Sierra Madra, Glendora, CA 91740 {818-3350026}

Joe H. Brown, WEUBQ, 5444 La Sierra, Riverside, CA 92505

Arthur R, Smith, WEINI, 4515 Malisa Way, San Diege, CA 92117 (819-273-1120)

Ernest L. Kapphahn, WBBHJW, 1404 Grand Ave., Arroyo Grande, CA 93420 (805-481-0311)

Phit Clements, KSPG, 1313 Applegate La,, Lewisville 75067 /214-221-2222
Dave Cox, NB5N, 1812 5. Umbrella Ct., Broken Arrow 74012 (918-25(-2285)
Arthyr R, Hoss, W5KH, 132 Sally La., Brownsville 78521 (512-831-4458)




THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The American Radio Relay League, Inc., is

a noncommerglal association of radio ama-

teurs, organized for the promotion of interest

in Amateur Radlo communication and experimenta-
tian, for the establishment of networks to provide
communications in the event of disasters or other
emergencies, for the advancement of the radio art and
of the public wellars, for the representation of the
radio amateur in legialative matters, and for the
maintenance of iraternalism and a high standard of
cnnduct.

ARAL is an incorporated association without capital
stock chartered under the laws of the State of Con-
nectleut, and i8 an exempt organlzation under Section
301(c)(3) of the Internal Revenus Code of 1954, Its af-
fairs ara govemnad by a Board of Directars, whose
voting members are elacted evary two years by the
general marnbership. The officers are slected or ap.
painted by the Direclors. The LaaFue is noncommer-
¢ial. and no one who could gain tinanclally from the
thap‘i_fng of its aftairs is eiigible for membarship on its

oard.

04, by, and for the radio amateur,” ARAL numbers
within its ranks the vast ma{]ori:y of active amataura in
the nation and has a proud hislory of achisvement as
the sfandard-bearer in amateur atfalrs.

A bona fide interest In Amateur Radio Is the only
essential qualification of membership; an Amateur
Radio license is not a prerequisite, although full
voting membarship is granted only o licansed
amateurs In the LS. and Canada,

All membership inquiries and general cor-
respondence should be addressed 1o the ad-
ministrative headquarters at 225 Main Streat,
Newington, CT 06111 USA
Telephone: 203-868-1541
Tolex: 650216.5052 MCI,

MCI MAIL (elactronic mail system) 1D: 215-5052
{user name: ARBL)

Founding President
Hiram Percy Maxim, W1AW

Officers

Prasident: LARRY E, PRIGE,* W4RA,
F.0. Box 2087, Statesbaro, GA 30458

First Vice President: LEONARD M.
NATHANSON,* W8RAC, 20833 Southfield Rd.,
Suite 240, Southfleld, MI 48075 (313-569-3191)

Vice Prasident: GARFIELD A. ANDERSON, K2GA
5820 Chowen Ave, S., Minneapolis,

MN 55410 (812-922-1180}

Vice Prosident: JAY A, HOLLADAY, WEEJJ,
5128 Jessen Dr., La Canada, CA 81011
{B18-750-1725)

Exacutive Vice President
DAVID SUMNER," K12Z

Intornational Affairs Vice President

RICHARD L. BALDWIN, W1iRLI, H.C. 60,

Box 60, Waldoboro, ME 04572 (207-528-5781)

Secratary: PERRY F. WILLIAMS, WUED

Treasurer: JAMES E. McCOBB JR., K1LLU

Staff
Exscutive Associata
‘W, Dale Clitt, WA3ZNLO
Washington Area Coordinafor
Parry F. Williams, WIUED
Publications
Manage: Paul L. Rinaldo, W4R|
Daputy Manager: John Nelson, WIGNC
Advertising Department: Lee Aurick, W1SE,
Managet; Sandy Gerll, AC1Y, Deputy Manager
Circulation Dapartment: Lorry Evens, KATKQY,
Manager: Debra Chapor, Deputy Manager
Production/Editorial Departmenty Laird
Gampbell, WICUT, Manager; Joel Kieinman,
N1BKE, Deputy Manager
Technical Department: Charles L. Hutchinson,
K8CH, Managern; Gerald L. Hall, KITD,
Daputy Manager
Membership GCommunications Services
Manager: John F. Lindhotm, WiXX
Deputy Manager: Robert J. Halprin, K1XA
Volunteer Hesources
Manager: Stephan C. Place, WB1EYI
Volunteer Examiner Departrrent
Curtis R, Holsopple, KICH, Manager
Fieid Services Department: Richard K. Palm,
K1CE, Manager
Administrative Servicas
Controller: Michael R, Zeigler
- Purchasing/Office Services Department
Kathy McGrath, Manager
Bevelopment
Manager: William L. Lazzaro, N2GF

Caounset
Christopher D. Imlay, N3AKD

*Executive Committee Member

“It Seems

0 Us...

The 60th Anniversary of IARU

In every walk of life, achievement results in
great part from the ability of leaders to have
a vision of the future, from their ability to
look beyond today’s peity problems and see
what might be..

Thus it was that in 1924 Hiram Percy
Maxim and ARRL realized that Amateur
Radio had become international in scope, and
that there ought to be an international
organization to take advantage of the progress
and to tackie the problems that would surely
attend such a growth. So in March 1924, Mr.
Maxim met with a group of talented amateurs
in Paris, and made preliminary plans for an
international organization to be known as the
International Amateur Radio Union, with a
Congress to be held in April 1925 to effect
the permanent organization. Present at the
1924 meeting were enthusiastic representatives
from France, Great Britain, Belgium,
Switzerland, {taly, Spain, Luxembourg,
Canada and the USA.

During the Easter holidays of April 1925,
the Amateur Radio representatives of 23
countries met again in Paris to officially
create the International Amateur Radio
Union and to adopt a constitution. The
original IARU differed a bit from what we
have today, but the goals were much the same
- to promote and coordinate Amateur Radio
waorldwide, to encourage fraternalism and to
represent Amateur Radio at international
conferences. In the original organization, in-
dividual amateurs became members of IARU,
and Mr. Maxim was member number one.
While most of the 23 countries represented
at the first meeting were from Europe, there
were also representatives from North and
South America, and from Japan.

On April 17, 1925, the constitution of
IARU was unanimously adopted, and on
April 18, at the final plenary session (by which
time 25 countries were in attendance), all
actions of the organizing Congress were
approved, and the International Armateur
Radio Union was born,

As an aside, it is fascinating to note that
two individuals who participated in those
1924/1925 meetings are still alive and are
active radio amateurs. One is Dr. Giulio
Salom, IPACL, operating on the air regularly
from his homes in Venice and Rome. We met
him last year at the Region ! TARU con-
ference in Cefalu, Sicily, and he is a hale and
hearty 82 years of age. Dr. Salom is a physical
sciences and law graduate, and served for 30
years in the Italian Navy. The other IARU
pioneer is Jean Wolff, LX1JW, who is a
familiar figure at Amateur Radio meetings
throughout Europe and in the USA. He

served the U.S. Army with distinction in WW
11, and was a member of the Luxembourg tele-
communications administration. He, too, is in
fine health and is a great source of knowledge
about Amateur Radio through the vears.

Although 1ARU started out tife with in-
dividual memberships, it was later changed
to a union of member-societies, and now has
121 national societies as members, with two
more applications pending. As a result, JARU
represents the international interests of one
and a half million radio amateurs.

The history of TARU has been that of
gradually increasing effectiveness, and there
are clear signs that the effectiveness has in-
creased markedly in the past decade. The
Uinion has grown from one whose emphasis
was largely on the issuance of WAC cer-
tificates and the reporting of DX exploits, to
one whose primary emphasis is on the
preparation for international telecommunica-
tions conferences.

And yet, back in 1925, in the earliest days
of international radio regulation of any sort,
when international DX was still a rare occur-
rence, those men of vision who put together
the first IARU constitution recognized that
preparation for conferences was an important
goal for IARU.,

1t was the continued emphasis on that goal
of conference preparation that led to the
restructuring of {ARU subsequent to 1979,
a restructuring that has made IARU more
truly international not only in scope but in
administration and leadership. Now, the
decisions made in the name of JARU are
reached by a body — the TARU Ad-
ministrative Council — which has on it two
representatives from each of the three JARU
regions.

There are some growing pains as we adapt
to the new orgamizational structure, but there
is every indication that we are better prepared
to handle the next General WARC than we
were for WARC-79. We have a more truly
international feadership, and we continue to
have the substantial support of ARRL, whose
distinguished president, Hiram Percy Maxim,
got the ball rolling in the first place 60 years
ago.

In the history of mankind, 60 years is but
the blink of an evelid, hardly to be noticed.
In the history of Amateur Radio, 60 vears is
a long time indeed, We like to think that in
that time we (LARU) have grown to maturity,
and that those representatives who gathered
in Paris in 1925 to found the International
Amateur Radio Union would be proud of
what they wrought. -~ Richard L. Baldwin,
WIRL P
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NASA Astronaut Tony England, WAORE (left), took some time
out recently at the Johnson Space Center to get better ac-
quainted with one of the planned Amateur Radio activities in

Taoyun Wang, KA2WES, and
his Elmer, QST author Jim

Rautio, AJ3K, share the joy
of Taoyun’s first QSO as a
radic amateur, The two
became friends at Syracuse
University when Jim brought
a call sign map of the world
to class. While pointing to
his homeland, China,
Taoyun told Jim of his in-
tarest in becoming licensed.
With Jim's help, Taoyun
studied for and passed the
tost for his Novice ticket. It
was at Jim’s home station
that Taoyun made his first
on-the-air contact. Taoyun
may be the first citizen of
the People’s Republic of
China to get a U.S. amateur
license, (Syracuse Herald
American photo)

his Space Shuttle mission. Here, NASA Engineer Louis
McFadden, W5DID, explains the operation of the Robot
1200C/Panasonic Golor Camera system, similar to one Tony
will use during his flight aboard the Shuttle Challenger
(8T8 51-F). Tony is scheduled to become the second ham in
space in early July. (photo courtesy KABUKL)

Canadian Elmers: CRAL Wants You

Interested in guiding new hams into the ranks of Amateur
Radio? The CRRL is starting an Elmer program, and they
could use your help, particularly if you live in one of the
less-popuiated areas of Canada. Drop a note to CRRL,
Box 7009, Station E, London, ON N5Y 4J9.

Repeater Moratorium
Lifted

In response to a petition
from the ARRL, the FCC has
issued an Order lifting the
moratorium on new repeater
operation imposed at the
beginning of the year. The
order states that the Com-
mission will seek permanent
solutions to the problems of
repeater congestion and in-
terference in this proceeding
instead. See this month's
Happenings for details.

VE Waiting Period
a Question?

The FCC has proposed that
the required 30-day waiting
period for retasting be
eliminated from the Rules
(PR Docket 85-21). In effect,
this would let VECs set their
own waiting period for a
candidate who fails a test

element. See this month's
Happenings for details.

Ham Industry Looks
to Future

Amateur Radio manufac-
turers, dealers and
publishers recently gathered
in Mlami, but it wasn't for
the sunshine and warm
waters. They met in a
brainstorming session to
come up with new ways to
stimulate the kind of growth

needed if the hobby is to re-

main strong in the years to
come. Response from par-
ticipants was vigorous, with
many good ideas being pro-
posed. More maetings are
planned. See this month's
Happenings for a full report.

News of formal Amateur Radio licensing has come from
Turkey: In late January, Dr. Unal Akbal, TA1A, General
Secretary of Turkive Badyo Amatorleri Cemiyeti (TRAC),
became the first officially licensed TA. Dr. Akbal, shown
above, can be found on 160-10 meters, SSB and CW. I
particular, he will be close to 21.025 and 21.250 MHz each
Saturday and Sunday between 0500 and 1800Z, as well as
around 14.185 MHz. If you're lucky enough to work TA1A,
send your QSL to P.O. Box 787, Istanbul, Turkey. (tnx
WiYLI4)
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Marc Helfman, KFBLN, recently lived his dream to combine
two of his hobbies: He traveled bicycle-mobile along the
California coast from San Francisco to his hometown of
Los Angeles. On the trip, Marc operated using a hand-heid
radio mounted in the white basket attached to the
handlebars. The antenna (with an American flag attached),
a Yi-wave telescoping vertical, was attached o the rear
rack and was connected to the radio via & short length of
coax. He reports making several contacts while pedaling
along, using a built-in VOX and & mike-earphone haadset
under his helmet. Here, Marc pauses at a rest stop near
Big Sur.

Satellits Users’ Meeting This Month

Amateurs involved in SKYWARN and other weather-watch
operations may want to attend a conference that's right up
their alley. The second International Satellite Direct Broad-

cast Sarvices Users’ Con-
ference will be held April
15-19 at the Holiday Inn near
Baltimore-Washington Inter-
national Airport. This is one
of several events marking
the 25th anniversary of the
launching of the world’s
first weather satellite, on
April 1, 1960. Of particular
interesat to amateurs are the
Workshops on April 16 and
the Satellite Applications
Sessions on the 17th. For
more information, contact
Robert Popham at
301-7683-7289.

Field Day Dates

Apparently, there's some
confusion over the dates for
Field Day 85. It will be held,
as aiways, on the fourth
weekend in June — the
22nd and 23rd this year. For
the past 11 years, the fourth
weekend was also the last
weekend in June — but not
this year — which no doubt
led to some hams' con-
fusion over this year's
official Field Day dates.

Amateur Life in the Yukon:
No TVI, No Neighbors

Remember the article “No-Budget Hamming,” the poor
ham's guide to setting up a station? Since it appeared, in
July 1984, the author, Michael Moon, KATQZK, has some
new adventures to report as a result of his Spartan lifestyle.
His new QTH is the Yukon Territory, Canada, near Tagish
Lake. The mailing address is Atlin, British Columbia,
because that's where the dogsied that carries supplies
comen from,

Mike is still active in building and using homebrew
QRP equipment, but since operating VY1 is his only
means of contact to the outside, he decided to
“capitulate” and buy a 100-W solid-state iransceiver
before moving to his new QTH. Using simple dipoles, he
has worked all U.S. states and continents. More impor-
tantly, Mike i3 able to check into Alaska traffic nets,
keeping in touch with family and making a host of new
friends. In fact, after their daughter was born (Mike had
to deliver her bacause they were snowed in for the
winter), he ran a phonepatch to the grandparents in
Montana to glve them the news. The radio equipment is

e hattery powered; the charger
is a 8-HP gasoline engine
belt-driving an alternator
from an oid pickup fruck.

Life in the Yukon is just
the way Mike likes it — no
TV worries, no slactrical
noise, Mo antenna restric-
tions. For those neading
VY1, Mike says he can be
found on the YL Inter-
national SSB Emergency
System, 14.332 MHz, daily.

Here's a novet way fo raise an antenna. When it came time
1o erect a 2-meter vertical atop a 48-foot tower, Ken Pineo,
VE1BAK, of Woltville, Nova Scotia, persuaded local
volunteer fire fighters to lend a hand — and their 100-foot
serial ladder. Ken, a former member of the fire department
with 12 years of service to his credit, wisely staysd on the
ground o supervise the instaflation. By the way, the
tribander was mstalled in the same way about two years

ago.
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League LineS...

The FCC has acted on three issues of interest to amateurs. An Order, released February 21,
rescinds the moratorium on new repeater operation imposed by the NPRM in PR Docket 85-22.

the moratorium had been imposed o forestall a growing number of amatelr repeater interference
compliaints while the FCC looked into ways of solving the interference issue. ARRL filed a
Petition for Partial Reconsideration, and the FCC 1ifted the moratorium. The Commission is
still looking for input from the amateur community concerning ways to solve the repeater-to-
repeater interference Tssue, See Happenings, this issue, for more detalls.

On February 20, the FCC issued a Notice of Proposed Rulemaking concerning cable television.

In MM Docket 85-38, the Commissfon asks for comments as to whether the nome subscriber quality
standards are sti1l important, and comments as to whether signal leakage limits are still
required. The Commission proposes to increase the cable TV Teakage limit from 20 microvolts
per meter at 3 meters to 50 microvolts per meter at 3 meters on frequencies between b4 MRz and
¢lb MHz. At press time, the comment deadliné for this NPRM was March 29, With reply comments
due by Bpril 15. Formal comment requires the filing of an original and five copies to the
Secretary, FCC, Washington, DC 20554. The most useful type of comments would be those incor-
porating test data and measurements of leakage that has caused interference to the amateur
service,

Third~party participation in amateur communications is the subject of another NPRM, released
February 28, The Commission proposes to amend Part 97 %o prohibit participation by any ama-
teur whose license has been revoked, suspended or cancelled. The F(CC states in the proposal .
that persons whose amateur privileges have been terminated have taken advantage of the third-
party rule by participating in communications from stations licensed to amateurs in good
standing. The proposal also calls for sanctions for any amateur licensee who knowingly allows
a disqualified person to participate in third-party communications. The NPRM is designated
Docket 85-51, Comments are due by May 14, 1985, reply comments by June 17, 1985, Formal com-
ment re??ires the filing of an original and five copies, but a single copy may be considered
informally.

Publications news: 1985 Handbook sales are exceeding our most optimistic projections, so we're
printing more. Minor revisions have been made to the Satellite Experimenter's Handbook, and
the second edition of this popular title is now available. An apology is in order for the
recent delays in shipping our other hot publicatfons: The FCC Rule Book, the new Technician/
General License Manual and 80th edition License Manual. We've been shipping as many as 4 tons
of publications in a single day and we are now virtuzlly current with the demand.

At the last ARRL Board meeting, the Membership Services Committee was directed to seek member
input regarding recommendations for modifying the ARRL band plan for 160 meters. The decision
was made in view of significant changes {n 160-meter operation, in regard to frequency and mode
allocations worldwide and operating preferences., If you have comments regarding the 160-meter
band plan, direct them to the Membership Services Committee, c/o ARRL Hg.

Photographers and club historians -- your help is needed in assembling a slide show to explain
ham radio fo poTice departmenis and other public service agencies. If you have recent color
slides of hams in action, please send copies to Stephen Mendelsohn, WKEEHF, PRAC Board Liaison,
P.0. Box 444, LittTe Ferry, NJ 07643, Slides cannot be returned. Please put the club name, or
call sign, on each slide, and explain what each slide shows on a separate sheet of paper.

Attention Convention Committees: If you're planning to give FCC exams, and require pre-
registration 30 days in advance, the exam information must be received at Hg. on the 15th of
the third month before the Convention. For example, if the Conventfon will take place on
August 15, the exam information must arrive at Hq. by May 15, so it can appear in July QOsT.
Exam information consists of where to send the check, whom to make it out to, date and Times
exams will be given, and the exact deadline for receipt.

The first of a new nationwide series of instructors' forums will be held at the Atlantic
Utvision/New York State Convention in Rochester, WY, on 3aturday, May 18. See In Training and
Coming Conventions in May QST for full details.

Did you remember to send your incoming QSL Bureau extra postage or mailing credits to cover the
increase in U.>, postage ratest Effective February 17, the rate is 22¢ for the first ounce or
fraction of an ounce, and 17¢ for each addftional ounce or fraction of an ounce.
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A Talking Frequency Display

L N X
L I I

This easy-to-build speech synthesizer is sure to find many uses
around the shack. It makes an ideal frequency readout aid
for the visually impaired radio amateur.

By John Langner,” WB20SZ
ost of us can read the digits
14.095.0 on this page or on a

M transceiver frequency display.

There are many radio amateurs, however,
who have difficulty seeing them or cannot
see them at all. Others of us may have
longed for a device that will permit us to
be doing other things instead of constantly
watching a transceiver readout.

This article describes a simple circuit that
will speak the numbers present on the fre-
yuency display. Its uses are not limited to
frequency readouts, however, and the ex-
perimentally inclined amateur is sure to
find many other applications for this
device.

A speech synthesizer must accomplish
two fundamental tasks: extract the infor-
mation from the {requency-display circuit,
and convert it to speech. The speech part
of this procedure is taken care of by an in-
expensive IC set available at your local
Radio Shack store.' Interfacing your radio
to the speech synthesizer is quite easy once
you understand how a multiplexed disptay
works.

Muitiplexed Displays

Most modern HF transceivers have a fre-
quency display of six digits. Each of these

'Notes appear on page 17.
*115 Stedman §t., Chelmsford, MA 01824

14 GST=

digits is formed by seven segments turned
on in various combinations to form the
digits 0-9. Six digits with seven segments
each gives us a total of 42 individually con-
trolled segments. You might expect that 42
wires are required for control, but there is
a more clever technique that requires only
13 wires.

This great savings in the number of wires
needed for control of the individual
segments is achieved by connecting all like
digit segments in parallel and applyving the
same 7-bit combination controf ¢ode to
each digit. Each digit has a separate line to
enable it.

Refer to Fig. 1. Suppose the frequency
14.095.0 is being displayed. The 7-bit pat-
tern to make a 0 is applied to all of the
digits, but only the least-significant digit
(D1) is enabled. Next, the pattern for a 5
is applied to all digits, but only the second
(D2) is enabled. This process continues
until all the digits have been selected. The
selection process occurs on the order of 100
times per second, so the eye perceives no
flicker.

Circait Description

The circuit (Fig. 2) is trimmed to the bare
essentials. U3 translates the signals from
the transceiver display into commands for
the speech synthesizer. U4 contains the
program to control U3. U5, U§ and U7

generate the speech and drive a speaker.
The type of IC used for U9 and U10, and
the presence or absence of R9-R30, in-
clusive, depends upon whether vour ap-
plication requires signal inversion and/or
level shifting. The values of R9-R19 and
R20-30 are calculated to produce voitages
of approximately zero and +5 V at the
inputs of U9 and U10, respectively. If these
voltage levels are available at the display,
use jumper wires in place of R9-R19, and
install nothing at the locations reserved for
R20-R30.

To determine the resistor values, the
following formula is used:

RO = uig-‘ﬁ— R20

where
Vi = the lowest, or most negative,
voltage produced by the display
driver circuit

The value of R20-R30 is selected to pro-
duce as little loading as possible on the
display driver output. Since the input cur-
rent of a CMOS gate is in the microampere
range, values of up to 100 k@ or so may
be used. For the 1COM IC-720 and 1C-730,
Vi is —~13 V, and a value of 47 kil is
chosen for R20-R30. Thus:

RY = ;Lglél 47 k@ = 122 kQ (Eq. 2)

(Eq. I)
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Fig. 1 — Digit-segment identlfication (A) and
an example of multiplexed-display signal
timing (B).

The nearest standard resistor value,
120 k9, is used. Note that this voltage
divider circuit works properly only if Vy,
is negative. You must also ensure that the
calculated values produce between +4 and
+ 5 V when the display driver output is at
its high {most positive) level.

To use the Talking Frequency Display
cireuit with the Kenwood TS-4308, no in—
version is required. Therefore, R9-R30 may
be omitted, jumpers are installed in place
of R9-R19, and 4050 hex noninverting buf-
fers are used for U9 and U10. For use with
other transceivers, it is necessary to use
some sort of voltage-level converter and/or
inverter if signals are not compatible. For
instance, the IC-720 and IC-730 use
~ 13V for off, and + 3 V for on. So, signal
inversion and level-shifting are required;
R9-R30 are installed, and 4049 hex in-
verting buffers are used at U9 and U10.

Two steps were taken to condense the re-
quired number of 13 wires to the display
unit into a single 8-bit input port (U2).
First, segments ¢ and d are ignored. 1t is
possible to distinguish all the possible digits
with only § bits of information. Second,
the six digit strobes are converted Lo a 3-bit
number by UL. This also simplifies the soft-
ware requirements. U1 generates a2 unique

code when the speech synthesizer is busy,
regardless of the digit-strobe signals.

Software

This speech synthesizer has a buili-in
vocabulary of numbers and a few words
necessary for use in talking-clock circuits.
To make the synthesizer produce a word
from its vocabulary, you simply send it the
numeric code for that word. {A speech syn-
thesizer 1C with an unlimited vocabulary
would require you to build words from
phonemes, the basic speech elements.)

The program waits for the desired digit
strobe to come by, translates 5 biis of the
seven-segment code to the corresponding
number, and sends it to the speech svu-
thesizer, The microprocessor’s most com-
plicated operation is to-change the spoken
megaheriz value of displayed frequency
values over 10 from two separate digits to
a more natural combination. For instance,
‘14" is voiced as ““fourteen’’ rather than
“one four.”

The assembly-language program listing
and resulting machine-language code in
Intel hexadecimal format for feeding to an
EPROM programmer are available.? For
those who cannot or do not wish to pro-
gram their own EPROM, programmed
EPROMs may be purchased.?

Construction

As shown in the photographs, the proto-
type is built on perf board using wirewrap
techniques. This project is small enough to
wire wrap in one evening, but a PC board
makes the job even easier (see note 2). If
you follow the wire-wrap method of con-
struction, here are a few tips to make the
job simpler: .

1) Point pin 1 of all sockets in the same
direction.

2) Use a marking pen or small labels on
the pin side of the board to indicate the IC
numbers.

3) Make a photocopy of the schematic
diagram, and trace over each wire as it is
instalted.

4) Wire all ground and power leads first,
then do the data and address bus wiring,
and follow with the rest of the connections.

5) Be sure to leave room on the board
for optional level conversion.

1 used a trimmer potentiometer on the
board for the vOLUME control. You may
want to use a conirol that can be adjusted
from ouiside the cabinet. Be sure to use a
heat sink on U8 because it gets pretty hot.
Bolting the heat sink to the cabinet provides
for greater heat dissipation.

The speech-synthesizer specification
sheet calls for use of a 3.12-MHz crystal.
I did some experimentation using a signal
generator in place of the crystal and found
that the crystal frequency is not at alt
critical. So, I used a more readily available,
[ess-expensive standard crystal frequency of
3 MHz, Don’t waste money by purchasing
a high-precision crystal; it won’t make any

difference in the yitimate performance of
the unit.

The value of R8 depends on the [C used
at US. Units bearing an A suffix require a
2.2-kQ resistor; others need a 3.3-kQ
resistor.

Initial Testing

When the board is wired, the circuit
should be tested before connecting it to a
radio.

1) Do not install any ICs except US.

2} Using an ohmmeter, ensure that all
grounded IC pins are connected to ground.

3) Apply .+ 10to 12 V to the regulator
input,

4) Using a voltmeter, check that +5V
is present at the proper IC socket pins.

5) Remove power from the circuit and
install U5, U6 and U7.

6) At US, temporarily connect pins 10,
11, 13, 15, 16, 17 and 18 to ground. Con-
nect pin 14 to +5 V. Connect pin § of US
to pin 26 of U3,

7} Adjust the vOLUME control (R6) to
about midrange, and apply power to the
circuit.

8) Press 51. Each time S1 is pressed,
*‘sixteen’’ should be heard twice. If this
works, the speech synthesizer and audio
amplifier are operating properly.

9) Remove power from the circuit and
disconnect all the wires temporarily added
in step 6.

10} Install the remaining ICs.

11) Connect inputs ‘a, e, f and g to
+5 V, and input b to ground.

12) Apply power to the circuit.

13) Press and release St. Touch a wire
from ground to input D6 then D5, The cir-
cuit should say “‘eleven.”’ As D4 through
D1 are touched in order, ““one’’ should be
heard each time.

At this point, you can be fairly confident
that everything is working properly. (You
may wish to repeat this procedure with the
other inputs and follow the program
listing.)

Installation

The circuit and program have been tested
with a Kenwood TS-430S and an ICOM
1C-730. Warning: Connecting this circuit
or any other foreign device inside your rig
may void the warranty.

Attach the ground wire from the circuit
board to the transceiver chassis. Connect
the +12 V input to a point that has this
voltage available when the transceiver is
turned on. {If vour tramsceiver cdoesn’t
supply +12 V, vou will have to provide a
source of about 10-12 V at 200 mA.} On
the Kenwood TS-4308, an accessible 12-V
source (actually, 13.8 V) is the lower front
pin of the POWER ON/OFF switch.

In the TS-4308, the required TTL-level
signals are found conveniently on two con-
nectors on top of the display board.
Fig. 3 shows these pin locations. I you
want resolution only to the nearest
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Fig. 2

CA 94002, tel. 415-592-8097. Disc-ceramic capacitors are 50-V units.

G1, G2, C9, C14-G18, incl. — 0.1 4F,
disc ceramic.’

3, C4 — 22-pF silver mica.

C5, C6 — 0.022 sF, disc ceramic.

C7 — 1-uF, 16V, electrolytic.

C8 — 10-4F, 18-V, electrolytic.

C10 — 0.05 pF, disc ceramic.

C11 — 100-xF, 16V, electrolytic.

C12, C13 — {-uF, 18-V, tantalum

19 — 0.01 gF, disc ceramic,

P1 — DIP 20-pin PC-mount connector
{(JAMECO 923882R).

ol - VYN10KM YMOS FET.

2 — 2N3304 or equiv.

R1, R3 - 100 kR

Lkilohertz, simply leave the D1 input
disconnected.

A look at the schematic diagram of your
transceiver should reveal how the signals

16 [TL 18

R2 — 2200

R4, A8 — 33 k2

R6 -~ 10-kf), audio-taper potantiometer,

R — 100

R8 — 3.3 ki with Radic Shack/General
Instruments SP02586; 2.2 ki with General
Instruments SPO258A.

RS-R19, incl. — 120-k {see text).

R20-R30, incl, -~ 47-kil {see text).

$1 -~ SPST push-button switch.

SP1 — 8-ohm speaker.

U1 — 74L8148 pnority encoder,

U2 — 8212 B-bit 1O port,

U3 ~- Z80A CPU, 4-MHz.

U4 — 2716 EPROM (A TMS 2716 is not pin

are routed from the control circuit to the
display unit. Hopefully, the seven digit-
segment leads will be labeled *‘a’* through
“g,”" and the digit-strobe leads Iabeled

- Sehematic diagram of the Talking Frequency Display. Most paris are available from JAMECO Electronics, 1355 Shoreway Rd.. Belmont,

compatible; sea note 3).

Us — B5P0256 voice synthesizer (Radio
Shack 276-1783), SBee notes 1 and 3.

U& — SPRO16 speech ROM (packaged with
SP0256).

U? — LM386 audio amplifier.

Ug — 7805 5V regulator.

U9, U10 — 4049 or 4050 (see text),

¥1 — 3-MHz microprocessor crystal. JAN
Crystals, 2400 Crystal Dr., Fort Myers, FL
33906-6017, tel. $13-936-2397.

Wira-wrap sockets: one &pin, four 18-pin,
two 24-pin, one 28pin and one 40-pin,
Perf hoard {Radlo Shack 2768-152A), heat
sink for U8, cabinet,

“DI1”* through “D6,”’ or something
similar; this is how they are labeled for the
TS-4308. The ICOM IC-720 schematic
diagram identifjes the digit-strobe leads as
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Fig. 3 = Connections to the T5-430S.

RO-RS, and the IC-730 schematic-diagram
labels are TO-T5. R0 and TO are the least-
significant digits (100 Hz) in each case.
Try the example shown in Fig. 1, and
look at the signals with a dual-trace
oscilloscope. Connect one channel to the
first digit strobe, and trigger on this signal.
Adjust the sweep rate so that the pulse
occupies one division. This will make
observations easier to interpret. It doesn’t

matter whether digits are scanned left to
right or right to left, The program doesn’t
care about the order; it just waits for
the right signa! to come along.

Uses

You can find many uses for this device.
Use it with a mobile rig that’s hidden under
the seat. Use it with a digital multimeter or
frequency counter so you can look at

something  e¢lse  while making
measurements. The only deviee you
shouldn’t connect this unit to is a clock -~
because fhis sadget costs more than a
talking clock!
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Notes

"This 1C set is now a discontinned Radio Shack item
and may no longer be available in some areas,
A & A Eingineering, however, can supply the 1Cs.
See note 3,

*Please send 4 business-size s.a.s.e and $1 for
these listings. Ask for the Talking Frequency
Display listings.

‘Preprogrammed EPROMS, PC boards and a partial
kit of parts are available from A & A Engineering,
7970 Chrchid L., Buena Park, CA 90620,
tel. 7Ti4-521-4160. PC boards are $12.50 each;
prograsmmed EPROMS are $8.50 each. HE¥ )

New Procucts

LOGPAK + LOGGING PROGRAM

[1 LogPak+ is a disk-based logging
program for the IBM® PC. System
requirements are two 544-in disk drives and
64 kbytes of RAM. A printer is required
for hard copy.

This is an elaborate logging system. [t
allows you to enter the call sign of the sta-
tion worked, date, time, band, mode,
signal reports, operator’s name and notes.
LogPak + looks at the prefix of the station
worked and fills in country data, Ifitis a
L1.S. contact, the program prompts the user
for the state. Information stored in the log
files may be edited at any time. The log
data may be displayed on the screen or sent
to a printer for hard copy,

A polished QSL management system
takes some of the drudgery out of the
QSLing process. The program not only
keeps track of QSLs sent and received, but
also prints labels containing QSO informa-
tion from the log data; these fabels are then
affixed to QSL cards, The QSL routine also
allows you to make up a label with the
name and address of the station worked,
as well as two return-address labels — one
for the original envelope and one for an
5.4.8.8.

Other LogPak+ features allow you to
search the log for a specific call sign or to
list contacts by country, Price class: $49,

Manufacturer: Technical Software Corp,,
P.O. Box 722, Plainville, CT 06062, tel.
203-589-4045, - Mark Wilson, AA2Z

ALPHA DELTA COMMUNICATIONS
AC TRANSI-TRAPTM

[ The ACTT AC Transi-Trap is a plug-
in-the-wall ac surge protector providing two
117-V ac sockets, a status light, circuit
breaker and a three-stage automatic surge-
protection circuit. This unit provides
transverse- and common-mode protection;
it has a hot-to-neutral, neutral-to-ground
apd hot-to-ground 6-kV, 2-kA surge-
discharge, scif-restoring, high-speed circnit.
According to the manufacturer; com-
petitive devices use only a single-stage
100-A protector.

The manufacturer states that the ACTT
also protects equipment plugged into any
other common branch ac wall outlet down
line from the ACTT. Bach unit is UL lsted.
Price class: $30h. Available from Alpha
Prelta dealers or directly from Alpha Delta
Communications, P.Q. Box 571, Center-

ville, OH 45459, tel. 513-435-4772, Please
add $2 for shipping and handling charges.
- Paui K, Pagel, N1FB

Nestt Momth in QST

Variety is the word for the May QST
menu. You can chew on a wide selec-
tion of feature-article entrees ranging
from “Understanding FM Transmit-
ters” to AC Design Using Complex
Numbers. Those who’d like a taste of
a new operating activity can feast on
an article describing RTTY and AMTOR
operating techniques.

If your thirst for excitement is
guenched in a top-grade contest, you'll
find the November Sweepstakes
Resulis refreshing indeed, not to men-
tion the Rules for Field Day and the
IARU Radiosport Championship.

Side orders include columns that
discuss, among other timely subjects,
this year's rasher of meteor showers
and alternatives to the overstuffed
2-meter band.

For dessert, you can choose from a
tempting assortment of used equip-
ment in the Ham Ads, and the always-
tasty new gear in the display ads.

A veritable feast, coming to a
mailbox near you, in May QST.
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A Variable Reference Oscillator
for Synthesized VFOs

Want to build a PLL frequency synthesizer for that homemade
rig, but discouraged by the large frequency steps it would
provide? Here is just the project for youl

Albert Haberstich,” WB5SFXX

any single-PLL (phase-locked
M loop} YFOs provide only 100-Hz
frequency increments. Higher
resolution is often desirable, particularly
for an HF receiver or transmitter. Response
time and tuning-range considerations are
usually the limiting factors that determine
the tuning-increment size. The resolution
can be improved by the use of multiple
PLLs. Although very accurate, this sotu-
tion makes the design more difficuit, and
may introduce additional spurious frequen-
cies into the system. Clearly, a better solu-
tion is needed for those who want to build
their own equipment.

"This article describes a project that 1 built
to provide intermediate frequency steps by
changing the PLL reference frequency.
Wes Hayward discussed this type of ap-
proach in a QST article, and it is a
generalization of the reference-pulling
technique advocated by Helfrick in another
ST article.! This design offers the advan-
tage of nearly constant VFO steps over a
wide frequency range.

The variable reference oscillator im-
plemented in this article is intended for use
with a single-PLL VFO with a tuning range
of between 1 and 1.7999 MHz. 1t is a device
that improves the original 100 Hz resolu-
tion of the VFO by a factor of 10, and the
accuracy of the new frequency increments

‘Notes appear on page 22.
*159 Laguna 5t., Los Alamos, NM 87544
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is on the order of 1 Hz. The PLL design
itself is not described, since ample
documentation is already available on this
subject.?

Using this technique, the construction of
a high-resolution synthesized VFO can be
carried out in two steps. You can start with
the design and temporary use of a conven-
tional 100-Hz-increment VFO. Later, you
can add a variable reference oscillator to

[ fyro

+M

[

upgrade the resoiution by a factor of 10.

Principles of Operation

A block diagram of the unmodified VFO
is shown in Fig. I. The single PLL contains
a voltage-controlled oscillator (VCO), a fre-
quency divider of variable ratio, N, a phase
comparator and a low-pass filter, The VCO
frequency is divided by a fixed ratio, M,
to produce the desired output frequency,
fero- The modulo-N divider is
programmed by BCD signals originating
from the digital readout. This display is
controlled by a frequency programmer con-
sisting of a shaft encoder and an up/down
BCD counter. The reference oscillator (RO}
is a crystal oscillator driving a fixed-
frequency divider to produce the reference-

kg

X

HEADOUT

FERFTER]

FREQ.

FILTER TN

FROG.

COMP.

A

RO

Fig. 1 — Block diagram of the unmodifled
single-PLL VFO. Each data line represents
4 BCD fines.




oscillator frequency, f,o. The frequencies
generated by this circuit are given by

(Eq. D

In this situation, f,, is 10 kHz and N
varies between N, = 10,000 and a value
of Npyax of up to 17,999, With M = 100,
the readout displays the VFO frequency in
hertz. This frequency ranges from 1 MHz
10 Npax/Npn times 1 MHz, in steps of
100 Hz.

Improving the VFQ resolution requires
dividing these [00-Hz steps into a number
of substeps, n,. Since the substeps are to
be selected by signals from the existing
readout, it is natural to make n; equal to
10, to provide 10-Hz increments. The VFO
trequencies made accessible by these new
intervals are given by

f n
f\.fo - (ﬁ-) x (N + “"‘I-l-:-)

where

N is programmed as before by the five

most-significant digits of the display

n = 0109, as selected by the 10-Hz digit

of the display.

The goal is to generate the new intervals
by varying the reference frequency. To this
end, the fixed reference source is replaced
by a variable reference oscillator (VRO).
After dividing the VFO frequency by N/M
we find that the frequency of the VRO
needs to satisfy the relation:

'rff % fw) (Eq. 3)

The VRO must, therefore, be programmed
not onlty by n, but also by the setting of the
loop divider, N.

Fig. 2 shows how the VRO is connected
to the single-loop VFO. The most-
significant digit of N is always 1. There is,
therefore, no need to relay this informa-
tion to the VRO, The least-significant digit
of N can be ignored, also. The information
carried by the remaining data lines
corresponds to the integer part of
(N - Npig)/10.

Circuit Design

The reference oscillator is designed for
Npin = 10,000 and an N, of up to
17,999. The nominal reference frequency,
froe is 10 kHz, and the number of
substeps, ng, is 10,

Fig. 3 shows a block diagram of the
VRO, The reference frequency is produced
by a voltage-controlled crystal oscillator
(VCXO0) with a nominal frequency, fy,, of
6 MHz, followed by a = 600 frequency

(Eq. 2)

n
frﬂfro‘i"(n—sx

divider. The VCXO frequency needs to.

obey an expression similar to Eq. 3:

= x fxo) (Eq. 4

n
f, = Fgp + (ﬁ—s X5

The voltage, V,, that controls f, is
prescribed to vary between 4 Vatn = 0,
and 8.5 Vatn = 9, for N = Np.
The variation of the VCXO frequency,

tyro
Fig. 2 — Block diagram of the
maodifiad VFO.
+H
/
- yre READQUT
[T Tx]*[x]x]o
f
FILTER =N FREQ,
PHOG.
|
come, N
tr HeH min
o 10
VRO
N=Nmin
10 "
@ @ Fig. 3 — Block diagram of the VRO...
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over this range, is 540 Hz.

The VCXO frequency does not vary
lHnearly with V,, the voltage controlling
the oscillator. I compensated for this
undesirable condition by using a ¢ircuit that
is lingar over small segments of the curve,
as illustrated in Fig. 4A. The input voltage
to this circuit is labeted V.. Fig. 4B shows
the correspondence between V, and V.
necessary to linearize the VOXO transfer
function. The c¢ircuit approximates this
curve with four straight segments con-
necting points 1 to 5. A similar linearizer
has been described in Harn Radio magazine
by Craig Corsetto, WASOAA..}

The control voltage, V,, is specified to
vary between 2.5 Vatn = Qand 8.5V at
n = 9, for N = Np,. Because of the
linear dependence of f, on V,, the control
voltage has to follow the relation

n ijn
ng - 1 % N )
(Eq. 5)

ch2.5+(6><

The digital-to-analog (D/A) circuit con-
sists of two D/A converters, acting as pro-
grammable current sources, and a current-
to-voltage converter. One D/A converter
generates the basic frequency substeps ac-
cording to the fraction n / (n, — 1), given

in Eq. 3. The other converter adjusts the
size of the increments given by the value
of (N — Npip)/10. The data, n, are
multiplied by a conversion factor, ¢, of 16
before reaching the second D/A, to make
better use of the 8-bit device range.

The data applied to the first D/A are en-
coded by means of an EPROM (erasable
programmable read-only memory). This is
an 8-bit device with Ny ranging from {) to
255. The data, (N — Np;,)/10, are applied
to the 11 address pins of the EPROM,
without resorting to a BCD-to-binary con-
verter. This choice is what limits the value
of Nppgy to 17,999,

A block diagram displaying the critical
elements of the D/A circuit is shown in
Fig. 5. Conditions for the output voltage
of the circuit to match Eq. 5 are derived
in the Appendix. Given R, = 5.6 and R,
= 3.3 kQ, they specify R;, to be 2.498 k0,
and Ry to be 5.154 k. They also relate
N; to N and thus prescribe the data to be
stored in the EPROM,

Construction and Calibration

Fig. 6 is a photograph of the VRO. A
schematic diagram of the control section, in-
cluciing the D/A converter and lingarizer, is
shown in Fig. 7. This circuit is assembled on
a4- % 4,5-in commercial circuit boayd with
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Fig. 4 -~ A &hows the linearizer circuit, and B
i8 a2 schematic representation of the linearizer
respanse,

4 44-pin edge connector. A test point is pro-
vided to measure the control voltage, V..

A diagram of the VCXO and frequency
divider is presented in Fig. §. This section
is mounted in a 4.3 » 2.3 x 1-in cast-
aluminum enclosure to control termperature
variations and to minimize spurious radia-
tion, A BNC connector is provided for the
reference-frequency output, and the sup-
ply and conirol voltages entering the
enclosure are [iltered by three feed-through
capacitors. A test point is provided to
measure the VCXO frequency.

The two sections are mounted on a tem-
porary chassis. Connections to the YFQ
frequency readout and power supply are
through a cable with a 25-pin D-type con-
nector. Power requirements for the unit are
a source of regulated +35 V (200 mA),
~ 5V (20 mA) and an unregulated + 1510
+ 20 V (50 mA) for the 12-V regulator. The
title photo shows the entire system that 1
built.

Parts Availability

Most of the solid-state devices or
equivalent parts needed for this project are
listed in the Jameco Electronics catalog
{1355 Shoreway Rd., Belmont, CA 94002).
Several items are available from Radio
Shack. The varactor diodes can be obtained
from a Motorola distributor, and the
toroidal transformer core is sold by
Amidon Associates (12033 Otsego St., N.
Hollywood, CA 91607) or Palomar
Engineers {Box 455, EBscondido, CA
92025). The coil form for L1 and the
capacitor C2 are surplus items. C2is a 1.3-
to 20-pF piston-trimmer capacitor, permit-
ting very fine frequency adjustments.

L1is a 35-turn, single-layer winding of
no. 32 enameled copper wire on 2 3/8-in-
diameter ceramic form with a blue-coded

20 O5%=

siug. Transformer T1 is wound on a T68-6
powdered-iron toroidal core. The tapped
winding consists of 50 turns of no, 28
enameled wire, uniformly distributed over
30% of the core circumference. It is tapped
11 turns from one end. The crystal is a size
HC-18/U element with a series-resonance
frequency of 6 MHz (Jameco CY6.00), and
3 is a ceramic trimmer capacitor.

The VCXO is modeled after a circuit
published in The 1985 ARRL Handbook.*
A Hartley oscillator is used, with the crystal
connected in series with the transistor-
emitter feadback circuit. The oscillator fre-
quency is varied by changing the value of
a series reactance consisting of the variable
inductance, L1, capacitors C1 and C2, and
2 varactor diodes, D4 and DS, The parallel
circuit of L1 and C1 is used in place of an
ordinary inductance to include a
temperature-compensating element in the
oscitlator circuit.

The VCXO output goes to an emitter-

follower circuit, driving a conventional
three-stage digital frequency divider, U2 to
U4, with an overall dividing ratio of 600.
Except for keeping stray capacitances low
on the emitter side of (31, the wiring of the
VCXO does not appear to be very critical.

When you turn the oscillator on for the
first time, C3 needs to be adjusted for
maximum output from the emitter-follower
stage, Q2, at the test point, TP1. The value
of R6 is then changed, if necessary, to ad-
just the magnitude of this signal to hetween
2- and 2.5-V peak-to-peak. If the voltage
is too high, Q1 will saturate; if it is too low
the divider may fail to function.

After you perform these preliminary ad-
justments, L1 and C2 are tuned to produce
VCXO trequencies of 6 and 6.000540 MHz
at control voltages, V, of 4 and 8.5 V,
respectively, The frequency measurements
should be carried out, if possible, with a
frequency counter having a resolution of
1 Hz.? { recommend that you use a digital

Ny
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Fig. 5 — Main elements of the DrA circuit.

Fig. 6 — The VCXO and frequency-divider section mounted on a temperary chassis.
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R2, R3 — 25-k2 PC-mount potentiometers
R4, B5 — 10-k2 PC-mount potentiometers

voltmeter for the voltage measurements.

The next section describes how to pro-
gram the EPROM, U7 in Fig. 7. Although
the 2716 is TTL compatible, the IC uses
MOS technology and must be handled ac-
cordingly. Hex buffers U5 and U6 are used
to isolate the EPROM from damaging
voltage transients on the address lines.

The access time of the 2716 is 450 ns. For
a fraction of a microsecond following a
change in the VFO dial setting, the outputs
of the EPROM and D/A converter are
undetermined. The resulting conirol-
voltage excursion is filtered out at the in-
put to the VCXO, The conversion factor
g = 16 is dealt with by applying the BCD
data representing n to the four most signifi-
cant input pins of U9,

D/A converter reference currenis for U8
and U9 are obtained from a 12-V regulator,
U1, mounted on the temporary chassis. The
regulator is located close to the VRO to
reduce ground-loop problems. U10A serves
the dual purpose of inverter and current-to-
voltage converter.

The fixed resistors used in the D/A sec-
tion are all of the same type, to balance
temperature effects. Resistors R7, R8 and
RY form the resistance R,, mentioned
earlier. R10 and R11 correspond to Ry, and

RY, R13, R14 — 1k, 10-turn precision
potentiometers
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Table 1

Adjustment of the Variable Resistors
in the DIA Circuit

VI‘.‘
Adf. N a (V)
R14 10000 o 250
R13 10000 9 &850
RY 15000 9 650

R12 and RI3 make up Ry. The multiturn
potentiometers, R14, R13, and R9 are ad-
justed in the order given in Table [.

The VRO can be programmed by the fre-
guency readout of the VFO during these
adjustments. If N == 15,000 is not accessi-
ble, then R9 can be adjusted at Ny, for
V., = 2.5 + (60,000 / Npay} (V). V. Is
measured at test point TP2.

UIOB generates the reference voltage
used by the linearizer. Resistors R15 and
R16 are selected to set this voltage at 8.5,
The Zener-like devices, DI to D3, are band-
gap voltage references chosen for their ex-
ceflent thermal stability and low bias-
current characteristics. Their reverse
breakdown voltage is typically 1.23 V at
reverse currents as low as 50 pA.

The linearizer adjustment follows the se-
guence indicated in Table 2. N is set at
10,000 during this calibration.

After completing these adjustments, N
can be varied between Ny, and Ny,
while keeping n fixed at 9, to verify the data
stored in the EPROM. The VCXO
frequency should then vary as 6 +
5.40 / N (MHz).

Programming the EPROM

The 2716 is a programmable read-only
mermory with a storage capacity of 2048
eight-bit data words. The device can be
erased with a UV light source and
reprogramimed a number of times.

The addresses, 2;, and the data, d;, to be
stored in the EPROM are prescribed by the
expression relating Ny to N given in the
Appendix, Let a; = 0,1,2...799 in se-
quence. Then, d; is obtained from

q

d; = 573.8 e

R S TE
and rounding the result to the nearest in-
teger. The first and last two entries of the
fully programmed EPROM are listed in
Table 3. You shouid realize that addresses
are applied to the EPROM in BCD form,
and that program data is recorded in binary
form.

The PLL, in most applications, will use
only a fraction of the range of N allowed
by the VRO, A VFQ with a tuning range
of +20%, for example, needs to access
only the first 201 locations of the EPROM.
In such cases, the EPROM needs to be pro-
grammed only up to the address z; =
(Nmax — Nmn) /10, where Ny, is the
highest setting of the PLL divider.

The memory can be programmed with
a simple homemade circuit.® it requires

22 05T«

(Eq. &)

Table 2

Adjustment of the Linearizer Resistors
R2to R5at N = 10,000

v, £,

Adj. n (v) (MHz)
-— 9 8.50 6000540
B2 7 - €.000420
B3 & e 6.000300
R4 2 — £.000120
R5 0 400 6.000000
Table 3
Partial Listing of EFROM Data
N a d;
10,000 Qoo [e]1]0]
10,010 a0 001

L) - -

- L] -

L ] - -
17,980 798 255
17,990 799 255

regulated +5- and +25-V supplies, a TTL-
level 50-ms pulse source and a few switches.
BCD switches are recommended to select
the addresses, and hexadecimal switches to
enter the data. Binary (on/off) switches are
less expensive, but are more likely to induce
programming errors. You can verify the
stored data on the VRO,

Freguency Accuracy

The results discussed in this section refer
to a VBQ frequency of 1 MHz, During an
absolute stability check, the VFO frequency
decreased by 3 Hz when the ambient
temperature of the VRO was lowered hy
25 Celsius degrees.

Frequency-increment errors are caused
by inadequate compensation of the VCXO
nonlinearity, thermal effects in the D/A
circuit and varactor diodes, and round-off
errors in the digital controls. The frequen-
cy error caused by the first effect is less than
(1.4 Hz. The other errors vanish at n = 0,
and are most pronounced at n = ng -~ 1.
The frequency error observed at n, - |
has to be absorbed by the substep leading
to the next higher value of N.

Increment errors caused by thermal ef-
fects are difficult to predict, since they de-
pend on the particular components used in
the assembly. i found the error originating
inmy VCXOtobe -0.7 Hzatn = 9,
during the ambient temperature test. The
control voltage, V,, increased by 10 mV at
n = Qand by 30 m¥ atn = 9, causing an
error of +0.4 Hz. The overall frequency
error at n = 9 was, therefore, 0.3 Hz.
it might be possible to reduce this number
by experimenting with the temperature
coefficients of the resistive elements in the
D/A section.

The uncertainty because of N; being
rounded off to the nearest integer should
be at most 0.16 Hz. Any error caused by
the deletion of the least significant digit of

N in the VRO control signals should be less
than 0.1 Hz.

Choosing Other Frequency Increments

This design can support values of n of
up to 255. A change in the frequency step
entails a change in q and Ry, and 2 new
excursion of the VCXO (see Eq. 4). The
ranges of V, and V. remain unchanged.
Qne point to keep in mind, if you consider
making n, much greater than 10, is that
the frequency-increment errors hecome
more significant for smaller substeps.

Appendix

The output voltage of the D/A ciruit
drawn in Fig. 5 is given by

v 28 4 12w Ra .M
e = 2.3 4+ ‘,\_ﬁ;...;__.__zss
1 Ry Ny »

1 Ra 5 .H..E) (Bq 7}

where Ny and the product nq are the data
applied to the two D/A converters. This
voltage has to agree with the voltage
described by Eq. 5.

Comparing the two relations while let-
ting Ny = 0 for N = N;, and Ny = 255
for N = Npax you get

Rb 256 Nuin ;
R T 5 (1 - "&",";;;") (Ea. 8)

Ry ) 128 (Eq. 9)
Rb+R-(§- qine -~ B =
and

N ~ Ny
Nlm 255 x M*N"E'n‘&
N
YR .. S (Eq. 10}

Nmax - N:mn

The first two results determine Ry, and Ry,
since R, and R, are assumed to be known.
The third expression relates Ny to N and
leads to Eq. 6, used to calculate the data
to program the EPROM. Ny, should be
17,999 when making use of these
eXpressions.
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A High-Performance CW

Demodulator

Does QRM corrupt your
CRT? Do weak signals
leave your computer in

the dark? Try this

CW demodulator, and see
what you've been missing!

By Joe Evans,” AA4AB

any ‘“‘all purpose’” radio modems
M and computer interfaces are

designed for RTTY reception. Un-
fortunately, they often display poor CW
performance in our crowded (and noisy)
amateur bands. This CW demodulator
(CWD) uses circuits specifically tailored for
automatic CW reception. Special aspects
include a2 ““no compromise’ audio filter
section and a novel headphone-switching
arrangement. The result is a computer-
compatible audio filter that can supply
QRM-free CW signals to your headphones
and appropriate binary voltage levels to
your home computer,

Why Auntomatic CW?

Today, probably no automatic device
can outperform a well-trained CW
operator. 30 why bother with automatic
reception? Perhaps the most useful feature,
if you are interested in improving your CW
proficiency, is the ability to conduct QSOs
at speeds just beyond those with which you
feel comfortable. This way, you can look
at the computer display whenever you get

confused or distracted, or just need to take -

a short break. Of course, CW can always
be used as a substitute for radioteletype,
especially if the band segment or your
license class does not permit RTTY.
The computer and its software are not
part of this article. | tested the CWD with

the VIC 20™ HAMSOFT® ¢combination. .

However, any computer and any CW soft-
ware should work fine.

The CWD consists of two main sections.
The audio-filter section eliminates QRM
and improv