


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 400 MHz.

*New VHF model 3002 1500 watts output at 144 MHz,

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

These three added to the already broad line of amplifiers we offer means that we
can now cover iwo 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 your requirements. We want to help you.

2K Classic...the culmination of more than fifteen
yeurs of developing the 2K series into the worid
famous line that sets the standards for top
qquahty HF linears. A true “"workhorse” built to
foaf along at full legal power, trouble free, for
vaars ot 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 magniticent 2000 watt amplifier better.
Rugged...durable...the last amplifier you may
zver need to buy.

3K Classic Mark ll...uses the Eimac 3CX1200A7
tube. More than 13db gain. We believe the
3K to be the finest amateur linear available
..the ampiifler of every amateur's dreams.

input for 5B 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.

2004-A is identical to the 2002A except
that it is set up for the 430 to 450 MHz
band, This ampfifier uses a 1/2 wave strip
line and offers ail of the same
specifications as the 2002A.

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

I . tout and 300 watts continuous carrier
2KD Classic...a desk model designed to operate

at 2000 watts effortlessly, using two Eimac 3-500Z 2002-A..a bright new rework of our z;;?u:a]: t::gé%{i the same strip line
atass envelope trioges, 4 Pr-L plate circuit and 2 POPUIAr 2002 2 meter amplifier. Uses the 9 “

ratary silver plated tank coil. We chatlenge youto  "€W Eimac 3CX800A7. The RF chassis 1004-A...a rack mount half-power version
hnd & better desk model for even a thousand USeS  i/4 wave length strip line designfor of the 2004A. Covers the 430 to 450 MHz
dollars more. extreme reliability. [t provides 2000 watts band using a 1/2 wave strip line design.

Henry amateur ampllfiers are available from Henry Radic and select dealars throughout the 1).8.  We stock these plus many other fine names:

and are being exported to amateurs ail over the world. In addition to our broad line of commercial  AEA » AHCO + AARBL « ASTRON ¢ B & KeBA W «BIRD »

FCC type accepled amplifiers we olfer spacial RF power generators for industrial and scienlitic CDE + CONNECT-5YSTEMS « CUSHCRAFT « EIMAC »

users. Call or write Ted Shannon gr Mary Silva for full information. HAL « HUSTLER s HY-GAIN « [COM ¢ KENWOOD »
LARSEN « NYE « ROBOT « TEMPQ ¢ VIBROPLEX « YAESU

7 [
”g”f ”ﬂl/ﬂ 2050 S. Bundy Dr., Los Angeles, CA 96025 (213) 820-1234
P Butler, Missouri 64730 {816} 679-3127

’r ™ TOLL FREE DRDER NUMBER: (BO0) 421-6631 For all states except California. Calif. residents please call collect on our regular nusnbers.
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CT2200 + KB2100 + ARQ1000 + RS2100 +KQf:
The CT2200 and KB2100 give you an integrated system that in-
B cludes video, HTTY demodulators (high, low, modem low, and
i modem high tones), and many advanced features, Operate Bau-

Wl dot or ASCII at 45-1200 baud and CW at 5-89 w.p.m. Add the .

ARQ000 for ALL AMTOR features (not just some of them). The
RS2100 RTTY Scope gives you the acknowledged best tuning in-
dicator for a complete RTTY system. Aiso included jn the

B CT12200 Is selective-call ASCII printer output, split screen, 36 or .

& 72 characters per line, smooth scroll, gnd 2 or 4 pages of display
W memory. In addition, the CT2200 has 2 HERE IS and 8 large.
W ‘brag-tape” memories that are programmable and non-volatile.

N This Is our most popular system used by thousands of ama-

» teurs around the wor]d

At last, a computer anterface that reaHy works and has an accur-
ate tuning indlcator. Take advantage of HAL’s years of experi-
ance in RTTY and see how guod computer RTTY can be. Best ot

all, it's universal and you can select the computer and sottware

W of your choice. Why be frustrated with computer RTTY? Hook-
® up the CRI-200 and work ALL the stations!

| MPT3100 + DSK3100 + ST6000:"

MPT3100—the acknowledged top-of-the-line system for both
commercial and serlous amateur RTTY and CW stations. HAL
pioneerad the radlo mailbox technique with the MPT3100, and -
now the new DSK3100 dise drive option gives you 326,000 char-
acters of message storage. The system |s designed particularly
for the amateur, commercial, or military operator who has to

‘handle a large amount of traffic. You can collect, edit, and re-
" transmit traffic perfectly with a minimum of effort. The 876000
Isrenowned for its weak-signal performance and reliability. Add
‘the ARQ1000 for full AMTOR operations, including an AMTOR
£ mailbox. If you are Serious about your code and need high per-

formance and reHability, this syster_n isthe proven world leader.

CWRE850:

* Have a space problem or want portable RTTY? The CWRB850is
- a one-package complete RTTY system. All you need is your
. transcelver and 12 VDG —the rest is in the CWRBBE0, including

the  screen. The high-perfermance RTTY demeodulator for all

~ shitts and either high or low tones Is built-in. AND, the system is
‘expandablet Add the ARQ1000 for AMTOR, the BS2100 RTTY
- Beope, and an ASCII printer, and you have a no-compromise

base station for alt modes..

| HAL COMMUNICATIONS CORP.
BOX 365

| URBANA, IL 61801 » @) 357 7373
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Here S what é‘ther hams have to say about :

- the “dreamrig.”. = -  unit. perior tcHCOM snew.751 HF ‘dream rig,«

E P = - Dave Ingram K4TW.j &
fe - 'To rut it concisely the IC-751 easily ) - Computer Trader. Magazine -
_meets all of its advertised c]aims with regar . : September 1984 i‘ -

to technicEl spec:fications.” s

-g'l--r:-the sharpést one can irhagine.’__’ -
T perrormed ﬂawlessl over the entire

Mark Wﬂsonﬁ‘\,.
Q5T Magazifie
January 985, -

- Ryt Pohorenre NBRT :
-intermational Radio, rnc 7
Séptembeﬂ?&Bj——'— o

‘ : ? €0 Magazrné‘
e :_’_ T T __ . S@pt'*mber !984

Fll"St‘ :in "Cg%m ications
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Just after a tornado's ripped
up your town fsn't the time
to begin thinking about
emergency preparadness!
The annual Simuiated
Emergency Test allows
groups to prapare for
anything Mother Nature can
serve up. WDSJYE operated
this SET station in Garland,
Texas, last October, The
story begins on page 7B.
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BREAKTHROUGH

The high quality of AEA products is appreciated long after the price

Dbt

]
$99.95

slan Ig entar (te DRCTOR DxTM World

Ghamplonship Contest at the Atlanta
Hamfastval Julv 6 & 7, 1985,

%

» Wil imprave the operating skills of ANY CW operator!
* More fun than ANY Morse Code trainer vet devised.
* Use with a C-64, TV set,_and key for keyer

* Expariance the thnll of 2 "DXpedition” to anywhere in the world.
= Qperale anytime vou wanl, ideal for ravelers
* Impressive award cartificates availahle for verified performance.
» On.going contests. 8-hour sprint and 24-hour marathon,

whips.

v priced

* Fewer telescoplc sdations than any % wave

* Shorter and lighter than all % wave whips.

* Special matching netwaork dasigned by Pro-
fessor DK, Revnolds (co-inventor of |so.
pole T antenna) makes Hot Rod competitive-

&
paid is forgotten.
a -
No A o THE FANTASTIC DOCTOR DX™ HOT ROD™ |
CW Band Simulation That Is So Real ) $24.95% |
No Ty You Won't Believe |t! Y: Wave Telescope Antenna %

2

B = Most gain attaimable tor length

| otantenna—3dBd0dBd tarJA
modals).

+ Best deconpling ot any commer
viai VHF hase station antanna
avdilable

* Mare gain than many antennas
whaiming up ta 7 4B gam=don't
be toaled hy msteading claims!

» Zero degree angle ol radiahon

* Facioty-tuned matching net
whlk,

= Greater bandwidth than any
competitive product

* 3G grounded tor stabic dis.
<harge protection.

* Documeanted casas of wind sur-
vival in 140 + mph burricanes

W = Fasie than any competitive an

tenina to assemble,

Mast
Not
included

- Sa
;50

180

= 144 or 220—§A5 95
= 144 JR or 220 JR—§49 95"
= 440—3H4 95°

ISOPOLE ANTENNATW

CP-1

$239.95"
Computer Patch™ Intertace

* Better pertormance than any com.
petitive product

* Dual channel filtering with aute
threshold corrgstion

* Variable shift

* 117 VAC power supply inctuded

= gk

RS

DOCTOFI QSO™ 579,95~

Morse Code Trainer

* Makes Morse Training Fun,

Fun, Fun!!!

* Plug-in Cartridge For C-84

Computer
* Simulates Real Morse
Ragchews

« Can Operate With Only C64

and TV Set

e

PKT-1 Packet Controller
5589.05*

* Easy to use —hve usyal commands.

» Multiple convarsations on simplex
channel_

» EVERY PKT.1 is a digipeater.

» Send computer files error tree,

* Operates trom 9-15 VDG for
purtable ar fixed oparation,

ELECTRONIC KEYERS

$109.95*
BT.1 Basic Morse Trainer

* Teaches code at 20 wpmm.
+ Random practice mode.

« Variable manitor tone, memaory),

KT-2 Keyer(Trainer

* Proficiency Trainer,
» 01-99 WPM.

$149.95

memories,

All AEA Keyers operate from 9-15 VDC {(powsr supply not inciuded) and offer many more advanced
features than can be listed here. it is no accident that AEA keyers are regarded as the bast in the world,

CK 2 Contest Keyer
* 10 sott-particned ™

* Autamatic serial number,
* Full-feature kever ino  » Stepped variable speed.
* Two speed memaories,

3229.95*

MM:2 MorseMaticT™
* Mamory keyer,

= futo serial number,
* Praficlency trainer.

* Morse/BaudotiASCIHAMTOR
* Use any AEA software

* Compact

= Economical

ffl.- ATU-1000
& ADVANCED
TERMINAL UNIT

- $1195°
. World s most advanced

terminal uniticomputer
interface

* 32 poles, active fitering

¢ Set filters & AFSK tones to
one Hertz

* [TL, R§-232, loop keyer Ing!

CP-100 COMPUTER
PATCHTM
$369.95*

¢ 1707425:850 or variable shift

* Frant-panei squelch

* Built-in monitor speaker

* Discriminator-style funing
for AMTOR

*Retail Prices

05T=

Advanced Electronic Applications, Inc.

P.0. BOX C-2160 » LYNNWOOD, WA 98036
(208) 775-7373 « TELEX: 152571 AEA INTL

= =T B T

i
;

computers: Apple lL,11 + , ile; IBM-PC)|

Unmatched Software For C-64
And VIC-20 Computers

MBA-TORTM_The most advanced <0
ware witlen tor Marse-Baudot A%
AMTOH mcludlnq mail drop
MARSTEXTTM .4 speciai Marse Baugal-
ASGH package wntten especially for
MARS and other trafhc aperators
SWLTEXTTM . The ast sophishreated
software available for the shortwave s
taming enthusiast Auvtomabe Sdta anaw-
a18; Morse Baudol ASCH AMTOR and
SITOR.

AEA also offers Morse, Baudot, and
ASCli software for the following

Brings you the
Breakthrough!

%
!

o

i



CORPORATION .

A4, with wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoyment and satisfaction 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 load
on your tower. With the 18 ft. 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.2, 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
glves 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
choice.

MODEL 40-2CD 40 METERS

SPECIFICATIONS boom 23 ft.,

longest element 42 ft., beamwidth 70% 1.5-1 band- H

width 180 KHz, tumn radius 24 ft., windload 6.3 ft.?, P.0. BOX 4680 §*M 48 PERIMETER ROAD
weight 40:7 . Excllet gan | MANCHESTER. N b 4 Jos usa/sosezn 767

“June 1985




..pacesetter in Amateur radioc

“DX-traordina

i
LI

o, NON FIRL NN .UIM

All band HF transceiver/

general coveradge receiver.
The TS-9308 (with or without auto-
matic antenna tuner) is a high
performance DX and confest trans-
ceiver delivering superior features
and field-proven performance. Com-
pare the TS-230S with other HF rigs
in its price ciass and see why no
other rig comes close!

=160-10 meters. with 150 kHz-30 MHz
general coverage receiver.
A innovative, guadruple "UP" conversion
digital PLL synthesized circuit pravides
superior frequency accuracy. stability,
and greatly enhanced selectivity.

e Easily modified for HF MARS and
AP operation.

e Excelleni receiver dynamic range.

e All solid siate. 22 volit finat amplifier
ior iowest infermodulation distortion.

e Power input rated at 250 watts on
S5B, CW, FEK. and 50 waits on &M.

& Full break-in or semi- bregk-in CW.

¢ CW VBT and pitch controls.
CW Variable Bandwidth
Tuning contrel tunes oul
interfering signals, The
CW pitch contrel shifts the
IF passband and simui-
taneously changes the
heat frequency pitch,

s 258 slope tuning—Another
Kenwood Firsi!

Allows independeant adjustment of the
low andfor high frequency slope of the
IF passhand, tor best interference
rejeciion.

= IF notch filter.

= Tunabie audio filter built in.

& Ppual mode hoise blanker (“puise”
of “woodpecker”) with threshoid
control.

o Eight memory channeis.

The VEO-MEMO switch allows use of
aach memory as an independent vFO
or as a fixed frequency.

= RF speech processor.

e High stability, duai digital VFOs.

Specifications g prices subject to change without notice or obiigation.
Complete service manuals are avanable for 2 THO-Kenwood FaNSCelvers 3ho most aCCEssones

HT neLove

e & power supply built in. .

¢ Fiuorescent tube digital dispiay.
-Separate fwo digit indication of RIT
frequency shift,

e Qne year limited warranty on paris
and labor,

Gptional accessories:

& AT-93(} automatic antenna tuner

* 5P-930 external speaker, with seieclable
audio filters

& Y (3-455C-1 (500 Hz) CW filter

o Y(E-455CN-1 (250 Hz) CW filter

* YR-B8C-1 1500 Hz) CW tilter

o YK-88A-1 (8 kHz) AM filter all plug-in type)

® 50-1 cammelcial stabilty TCXO

o MC-50A deluxe desk microphone

* KIC-80 desk microphone

* MC-85 multi-function desk microphone

* MC-425 mobile hand microphone

e[i-2 QL,U\ lingar amplifier inot for CW (SK)

» SW-2720 station moenitor

e PC-1A nhone patch

. 3W 2000 SWR/power meter, 180-6 m

SW-2004 SWRipower meter

. SW—1 00A SWRIpowerivolt meter 1680-2 m

o HS-d, HS5-5, HS-6, and HS-T headphones.

® LF-30A low-pass filter

More TS-9308 information is available
from authorized Kenwooed dealers

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
1111 West Walnut Sfrest
Cormnpton, Calitarma 90220



...pacesetter in Amateur radio

X-cellence

« L.ow distortion transmitter.
Kenwood's unigue fransmitter design
delivers top "quality Kenwood" sound,

= Keyhoard eniry frequency selection.

; | Operating frequencies may be directty

high dynamic range receiver com-  entered info the 7S-9408 without using  YK-88C-1 (500 Hz) CW filters:

bine with superior transmitter the VFO knob. YK-88A-1 (6 kHz) AM filter @ VS-1 voice

design to.gwe YOu no-nonsense, o« {3raphic display ot operating features. synthesizer e 5O-1 temperature

compromise performance that gets  Excjusive multi-function . compensated crystal
your signals through! The exclusive | CD sub-display panel : ascillator ¢ MC-428 UP/
multi-function LCD sub display shows CW VBT, SS$B slope | DOWN hand mic.
graphically illustrates VBT, SSB tuning, as well as fre- « MC-B0A. MC-80, MC-85

44
TS-940S

The new TS$-540S is a serious radio
for the serious operator. Superh
interference reduction circuits and

129

{iptionai accessories;

e AT-940 full range (160-10 m) automatic
antenna funer e $P-440 external
speaker with audio filtering ® Y3-455C-1
(500 Hz), YG~455CN-1 (250 Hz},

slope, and other features.

2 100% duty cycle ransmitter.
Super efficient conlng system using
special air ducting works with the inter-
nal heavy-duty power supply ¢ allow
continuous transmission at full power
output for periads excesading one hour.

quency. time, anc AT-940
antenna tuner siatus.

¢ IRM-fighting features.
Remaove “rotten ORM" with |
the SSB slope tuning, CW
VBT, notch filter, AF tune,
and CW pitch controls.

s Euitt-in FM, plus

deluxe base station mics,
¢ PC-1A phone patch

o TL- 922A linear amplifier
& SM-220 station monitor
® B5-8 pan display

® SW-2004A and

SW-2000 SWR and
powe! meters,

@ Programmable scanning.
& Bemi or full break-in (GSK; CW

B38, CW, AM, FEK.

@ High stability, dual

digital VFOs.
An optical encoder and
the flywheel VFO knob
give the TS-8408S a posi-
tive tuning “feel

& 40 memory channeis.
Mode and frequency may
he storad in 4 groups of
10 channels rach,

= General coverage
reCeiver,
Tunes from 150 kHz to
30 MHz,

e yr. limited warranty.
Angther Kenwood First.

Camplete setvice mankkals are avallable for all Trla-Kenwaood transcevers snd most accessores

Spectficatons and prives are sutyect [o change withaut nance or abhgaron.

More T5-8408 information is avaiiable
from authorized Kenwood dealers.

KENWOOQOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Comptan, California 90220
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Clinton Comers, NY 12514 (214-266-5308)

Vice Director: Stephen A. Mendelsohn, WA2DHF,
64 Maiden La., Little Ferry, NJ 07643 (201-641-6061)
Midwest Division

PALUL GRAUER,” WRFIR, Box 190, Wilson, K8
67490 {913658-2155)

Vice Director: Claire Richard Dgsas W

1826 Tilden §&t., Holdrege, NE 64849 {308-9§5-&454)
Mew England Division

TOM FRENAYE, K1Kl, 23 Pinehurst Rd.

Box 62, Unianville, CT 06085 (203-673-5425)

Vice Dirgctor: Richard P. Beabe, K1PAD,

& Tracy Circle, Bilterica, MA 01821

Northwestern Division

MARY E. [ EWIS, WTQGP, 10352 Sandpeint Way, N.E.;
Seattle, WA 98125 {206-523

Vice Director: Rush 8. Drake, WTRM 41395 Foul
Weather Blutf Rd., N.E., Hansville, WA 38340
(206-836-2330)

Pacific Division

WILLIAM J. STEVENS,* WBZM, 2074 Foxworthy Ave.,
San Jose, GA 95124 (408-371-3619)

Vice Director; Klp Edwards, WESZN,

1628 Hillman Ave., Belmont, CA 94002

Roanoke Division

GAY E. MILIUS, JR., WAUG
1416 Rutland Dr.. Vuginla Beach, VA 23454
(B04-481-5095)

Vice Director: John C. Kanode, N4MM

RFD 1, Box T3-A, Boyce, VA 22620 (703-837-1340}
Rocky Mountain Division

LYS J. CAREY, KAPGM, 13495 West Center Dr.,
Lakewood, CO 80228 {303-086-5420)

Yice Diractor: Marshall Quiat, AGEX, 1624 Market St.,
Sulte 200, Denvar, CO 50202 (303-333-0819%}
Southeastern Division

FRANK M. BUTLER JA., W4RH
323 Etllott Rd. S.E., Fort Walton Beach, FL 32548
{904-244-5425)}

Vice Director: Mrs, Evelyn Gauzens, WAWYR,
2780 N.W, 3rd 51, Miami, F1. 33125 (305-642-4139)
Southwestern Division

FRIED HEYN, WABWZO, 9682 Cheyenne St.,
Costa Mesa, CA 92826 (714-549-8518)

Vice Director: Wayna qurbeck NBNB, 11552 Gall La.,
Garden Grove, GA 8284
West Gulf Division

AAYMQOND B, WANGLER, WSEDZ, 642 Beryl Dr.,
San Antonlo, TX 78213 (512-733-9632 home,
512-684-5111 business)

Viee Dirgetor: Thomas W, Comstock, NSTS
1700 DomInik, College Station, TX 77840 (40969311813

*Executive Commlttee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at left) determings the pollcles of ARRL.
The 16 divisions of the League are further arranged into 73 administrative “sactlons.” sach headed
¥ an elected Section Manager, Your SM welcomes reports of club and individual acﬂvny ARRL

Field Organization appointments are available covering a wide range of Amateur Radio voluntesr
interests. Whatever your license class, your 8M has an appointment available. Check with your SM
(below) for further intormation.
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Mississippl
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San Francisco
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North Carolina
South Carolina
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Utah
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Narthern Florida
Southarn Flarida
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Southwestern Division
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Los Angeles

Orange

San Piego
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‘Wast Gulf Division
Northern Texas
Gklahoma

Southern Texas

E. oy Ellis, VEBXC, P.O, Box 2, RR 1, Fort Saskatchewan TBL 2N7

H. E. Bavage, VETFB, 4653 West 12th Ave., Vancouver VBR 2R4 (604-224-5228)
Jack Adams, VE4AJE, 227 Davidson Ave. E., Dauphin R7N 274 (204-838-9270)
Danald R. Welling, VETWF, 36 Sherwood Dr,, 5t. John, NB E2J aHs 6068-898-2913)
L. P. Thivierge, VE3GT, 34 Bruce St. W., Renfrew K7V 3WA {613-432-5367)

Harold Moreau, VE2BP, 80 Principale, $t. Simon Co., Bagot JOH 1Y# {514-798-2173)
W, G, “Bill" Munday, VESWM, 132 Shannon Bd., Heglna A4S 5B1 (306-566-4563)

John D. Hartman, WA3ZBL, 32 Nanticoke Cir., Seatord 19973 (302-629-2656}

James B, Post, KA3A, 15 Monarch Rd., Wilkes-Barre 18702 [":Y‘l

Karl A. Madmw W3FA, 702 W. Cantral Ave., Davidsenville, MD 21035 (301-261-4008)
Rlchard Baiar, WA2HE 1228 Audubon Dr,, Toms River 08753 {201-270-9282)
William Thompaon, W2MTA, RD 1—Rock Rd., Mewark vValley 13811 (607-542-8930)
Otto Schuler, MB, 3732 Colby S5t., F'Ittsburqh 15214 (4122316890

Davld E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 62958 1513—529—157?
Bruce Woodward, WOUMH, 6208 Bramshaw Rd., Indlanapolis 46220 (317-251-5608)
Richard R. Ragent, K9GDF, K003 South 26th St., Mllwaukee 53221 (414-282-0312)

George E. Frederickson, KCOT, RR #2—Box 352, South Haven 55382 (812-558-8312}
Joseph M. Gregg, KNBA, R #1—Box 31, Horace 58047
Fradric Stephan, KC200, Box 71—Wind Cave Ranch, Hot Springs 87747 (605-745-66871

Jael M. Harrison, 5r., WB5IGF, 1403 Forrest Dr., Searcy 72143 (501-268—9540}
John M. Wondergem, KEKR, BOO Bmith Dr., Matalrie 70005 (804-837-1486}
Paul Kemp, KW5T, 3481 Beaumont or., Pearl 39208 (801- -539-7612)

John C. Brown, NO4Q, P.O. Box 37, Eva 38333 (901 84-7531)

Rose Marte Perciful, KA4SAA, P.O.B. 30, Big Hill 40405 (606-986-9640)
Jamas R. Sesley, WBBMTD 21615:29% Mile Hd., Sprin gort 49284 (517-857-2013)
Jeffrey A Maass, KEND, 9256 Concord Rd., Powell 43065 (614-873-3234)

Paul 5, V daran&zWBZVUK, 259 N. Washington, North Tar%lown 10591 (914-831-T424)
John H, Z, 315 Kansingion Ct., Coplague 11726 {516-226-4
Hobert E. Neukomm, KB2WI, 103 Godwin Ava,, Midland Park 07432006 (201-891-3084)

Bob McCaffrey, KACY, 3913-20th 5t., Des Moinas 50310 (515-279-984

Hobert M. Summers, KBBXF, 3045 North 72nd, Kansas City 66109 [91 2991128)
Benton G. Smith, KOPCK, 3301 Slnclalr, Rta, 3 Box 198-A, Columbla 85203
Vern J. Wirka, WBIDGQM Rural Route, Bl Capaha.rt Rd., Papilllon 08133

Robert Koczur, KIWGO, Whetstone Rd., Harwinton 06791 (203-4850338)

Luck Hurder, KY1T, B.0%. Box LL, North Eastham 02651 [617255-2029)

Cievis Q. Lavarty, W1RWG, 17 Fair St., Norway 04268 {207-743.225

Robert Mitcheil, W1NH AFD 4, Blueberry HIll, Raymond G077 {603-805-3456)
Gorden F, Fox, W‘IYNE 13 York Dr., Cnvankry 02816 401—8236045

Ralph T. Statson. 1, KB1R, P.O. Box 123, Milton 05463 (802-893

A. Donald Haney, KA1T RD t—Bax 237, Myﬁck La., Harvard 01451 [817 T72:4128)

David W. Stevens, KLYEB, POB 103421, Anchorage 93510 (807-274-3051)
lemusl H. Allen, W7JMH, 1800 5. Atlantic 5t., Boise 8370 {208-343-9153)

L. G. “Las” Belyea NMEPL P.0. Box 327, E-Igrade 59714 (406-388.4253)
William R. Shracter, WTQMU, 2042 Jasmine Ave., Medford 97501 {503-773-8624)
Joseph N. Winter, WATRWK, 819 N. Mullen B4, Tacoma 98408 (206-758-685N

Bob Vallio, WERGG, 18855 Shetfield Rd., Castro Vallay, CA 94548 (4155376704
Leonard M. Norman, WYPBV, 1310 Hazelwood $t., Boulder Gity BSJ05 _1301-686— B850}
Jamas F. Waketield, AHECO, 847 Kunawa| La., #201, Honolulu, HI 968 7 (808-524.0Q50)
Ron Menet, NGAUB, P.O. Box 244, Cedar HlngQxCA ‘5524 (916-272-48731
Robert Odell Smith, NAST, 320 Park St.—P.0O 1426, Fort 8 , CA 85437 G07-984.4331)
Charles P. McConnell, WGDPD, 1658 W. Mesa Ave., Frasno. CA 93711 120943

Rodney J. Stafford, KBBZY, 5155 Shadow Estates, San Joss, GA 85135 (408-274-049:

Rae Everhart, K4SWN, P.O. Box 41, Lexington 27263-0041 (704 249-8?34)

James G. Walker, WD4HLZ, Rie. 1, Box 5335, Marfon 28571 (803 B&

CGlauds E. Fargley, W3ATQ, 135 The Maln—RR #1, Williamshul 23185( 4-253-0658)
Kar! §. Thompson, KBKT, 5302 Picneer Dr., Charleston 25312 (304-776-4352)

William “BIlI” Shetfield, KQA, 1444 Rostyn St., Denver BU220 (303-355-2488)

Joe Knight, WSFDY, 10408 Snow Helghts Blvd N.E., Albugquerque 87112
James B, Brown, NA7G, 885 Manchester Rd., Kaysvllle 84037

Richard G, Wunder, WATWFGC, Box 2807, Ghsyanne 82001 (307-834-7385)

Joseph E, Smith, Jr, WA4RNP, 1211 13th 51, N., Bessemer 35020 (205-424-4258)
Edmund J. Kosobuckl K4JNL, 5525 Parry Ave lumbug 31904 (404-322-2856)

Phillip O'Dwyer, WEAX, 543 Moon Rd., N.E., Fort Walton Beach 32548 (904-862-2353)
Richard D. Hill, WA4PEK, 3800 8.W. 11th St., Ft. Lauderdale 33312 (305-583-693%)

arlos Flores, NP4KA, 2 Monsarrate Towers, Apt. 1804, Carolina, PR D0630C (808-757-1564)

James £, Swaftord, W7FF, 5808 W, Miramar Dr., Yucson 88715 (802.208.77
John V. Walsh, NBUK, 1280 E. Sierra Madre, Glandora, CA 81740 {818-335-00
Joe H, Brown, WELIBQ, 5444 La Sierra, Rivarside, CA 92505

Arthur R. Smith, WGIN| 4515 Melisa Way, San Dlego CA 82117 (819-2T3-1120)
Byron W. Looney, KBFI 6540 Bucktay Dr., Cambria 35428 {805-921-8733)

Phil Clements, KSPC, 1313 Applagate La., Leawisville T5087 (214-221-0228)
Dave Gux, NB5N, 1812 §. Umbrella Ct., Broken Arrow 74012 (818-250-2285)
Arthur R. Ross, W5KA, 132 Sally La., Brownsvilte 78521 {512-831-4458)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Inc., i8 a
norcommercial association of radio amateurs,
organized for the promatien of intarest in Ama-

teur Radia communication and experimentation, for
the establishment of networks lo provide comrmunica-
tions in the event of disasters or ather emergencies,
far the advancement of the radio art and of the public
welfare, for the representation ot the radic amateur in
lagislative matters, and for the maintenance of frater-
nallsm and a high standard of conduct,

&HAL is an incarporated agsociation without capital
stock chartered under the laws of the State of Con-
necticut, and s an exempt organization under Section
501(c1(3) of the intarnal Aevenue Code of 1954, Its af.
fairs are governad by & Board of Directors, whose
voting members are elected every two years by the
general mambership, The ufficars are electad or ap-
pointed by the Direclors. The League is noncommer-
¢ial, and no one who couid gain financially from the
séhap‘i:nu of its affairs Is eliglble for membership on its

oard.

“Of, by, and for the radio amateur,” ARRL numbers
within its ranks the vast majority of actlve amateurs in
the nation and has a proud history of achtevement as
the standard-bearer in amateur affairs.

A bona fide interest in Amateur Radlo is the only
easentlal quatification of membership; an Amateur
Radio iicense Is not a prerequisite, although tutl
voting membsrship Is granted only to licensad
amateurs in the U.S. and Canada.

All membership ingulries and general cor-
respondence should be addressed to the ad-
minlstrative headquarters at 225 Main Street,
Newington, CT 06111 USA
Telephone: 203-666-1541
Telex: 650215-8052 MCL.

MCI MAIL {electronic mail system) |1D: 215-5052
{user name: ARRL)
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*Executive Committee Member

“It Seems to Us ...”

A Tale of Two Cities

Local radio clubs are very much on the minds
of League volunteers and staff these days,
because they are so important to the future
of Amateur Radio. So many of our problems
and opportunities have a Jocal focus: anten-
na restrictions, cable television and other in-
terference, community-service communica-
tions projects, and the recruitment and
training of new hams are but a few examples.

Just as Amateur Radio needs an effective
national organization to ensure its continned
existence, it requires a host of effective local
¢lubs to protect our interests. It was with this
in mind that the League began a couple of
years ago to concentrate on supplying services
and support to those affiliated clubs who
strive to be full-service representatives of
Amateur Radio in their communities: the
Special Service Clubs, of which there are 142
listed in the new edition of the Repegter
Directory. Of course, there are many other
good local clubs that haven’t gone through
the SSC procedures but are doing an equally
effective job, Ideally, there would be a Special
Service Club in every community in the
country.

How are our local clubs doing? In talking
with club officers around the country in recent
months, we've asked that question a lot and
have gotten widely varying responses. Two of
them, from two of our favorite clubs, stand
out because they paint such contrasting pic-
tures. These are real clubs, not a writer’s
invention.

Our first club is flourishing. Every mecting
sees more people in attendance; every exam
session they sponsor has more applicants and
higher pass rates; every club activity (and
there are dozens during the year) has full par-
ticipation: and the ciub has a prominent and
positive profile in the community. The per-
capita ham population in the area is well
above the national average; a majority of the
hams in the area are ¢club members (and most
turn out for meetings); the average age is
somewhere in the 30's; and while there's
currently no special effort underway to recruit
young people, they’re showing up anyway in
increasing numbers.

Qur second club has a proud history, but
some of the officers and members feel it’s in
trouble, Its membership, while large by many
standards, is just a fraction of the local
amateur population; most members don’t
attend meetings regularly; jobs go unfilled;
new members are hard to come by. Yet, the
club officers recognize they have a problem
and are trying to do something about it—
which puts them a big step ahead of many
other clubs that could be described similarly.

What’s caused these two clubs to be so dif-
ferent? Why is one so successful, while so
many others are languishing? In the words of
the club president, *“It took us five years to
figure out the answer to that one. It turned

ont that there was nothing magical about it;
we had simply recognized at the very start that
the club was a social organization first and
foremost, and that what worked for social
organizations outside of Amateur Radio
wotild work for us.” The club gives members
countless opportunities to do things and to
have fun doing them. The meetings don’t get
bogged down with business because most of
it is taken care of by the Executive Board. But
the direction comes from the membership, not
the Board; members are always welcome at
Executive Board meetings, and suggestions
made to Board members are dealt with
quickly, which encourages more suggestions
and inspires confidence in the club’s leader-
ship. The focus at meetings is on conveying
information, and the fact that a bit of enter-
tainment and showmanship helps lubricate
the information-transfer machinery is not
overlooked. Volunteers to take on
assignments for the club are never asked to
commit themselves on the spur of the
moment, in the middle of the meeting, but
are invited to make themselves known after-
wards and find out more about the job. The
meetings start promptly at 7 P.M., so there’s
plenty of time left for socializing at the end
of the evening.

The results speak for themselves, Member-
ship is growing, fueled by friends of club
members and by people moving into the area
who find that the club provides the social con-
tacts they need in their new community. For
many it’s a family activity, complementing
other interests instead of competing with
them. Licensing classes that are promoted just
by word-of-mouth are filled to capacity
immediately.

The club president woald deny it, but of
course his leadership has a lot to do with the
success of the group. His pet peeve?
“Negativism. We’ve pretty much managed to
avoid it in the club, but it’s all too common
in Amateur Radio. There’s so much to do as
a ham, I can't imagine anyone running out
of interesting things to try. It’s silly to waste
time griping about things that happened 20
years ago, or criticizing hams who happen to
have interests different from our own. When
it comes to attracting new people into
Amateur Radio or the League, sometimes
we’re our own worst enemy,”’

Much to our delight, this club president,
having sown the seeds in his own community,
is about to go on to bigger and better things
as a Section Manager. He’s Bill Burden,
WBIBRE, of Nashua, New Hampshire.
There are a number of affiliated clubs around
the country that are equally successful, but
his happens to be the Nashua Area Radio
Club. if you happen to be in Nashua on the
first Monday of the month, drop by the
Nashua Public Library and say hello. Tell *em
Dave sent you.—-David Sumner, KiZZ
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Countdown to Increased Amateur Privileges
Later this month, the following operating privileges officially

go into effect:

* On June 17, amateurs will be authorized to use RTTY,
FAX and SSTV on the 180-meter band, 1800 {0 2000 kHz. The
FCC has released a Report and Order in Docket 84-859 that
finalizes the process that began when the ARRL asked the
Commission to authorize RTTY on 160 meters last year.

= The 12-meter band (24.890-24.990 MHz) will be released to

U.S, amateurs General class and above at 0001Z

June 22. The 30-meter band (10.1-10.15 MHz) becomes
permanent at the same time. Both bands are exclusive in the
U.8., but amateurs must avoid interfering with statlons
outside the U.8. in the Fixed Service. Full power will be per-
mitted in the 12-meter band; at 30 meters, power continues
to be restricted to 200-W PEP. Mode subbands will be as
shown in December 1984 QST, page 61.

Youth Column Premieres

Exciting news for young
radio amateurs on page 60
of this issuse: Making Waves,
a column by 15-year-oid
Scott Springate, N7DDM,
makes its debut. This install-
ment, Scott features three
families who have hecome
Amateur Radio-active—and
are having more fun
together than ever. If you're
doing something noteworthy
and want to share it with
others in this column, tell
Scott about it (his address
appears at the top of his
column). Who Knows, maybe
next time you’ll he the cne
Making Waves.

Automatic Control on
VHF Proposed

in response to a specific re-
quest from the ARRL, the FCC
has proposed to aliow
automatic control for all
amateur aporations above
29.5 MHz. Last November,
the League had requested
that automatic control be ex-
tended to digital communica-
tions above 30 MHz, to allow
for greater use of and experi-
mentation with computer
bulletin boards and packet

radio communications. Unfortunately, the FCC proposal
does not extend to third-party traffic. See this month's

Happenings for details.

More than a vear after the First Ham in Space mission,

the exploits of Owen Garriott, WSLFL, aboard the Space
Shuttle Columbia continue to play well with the public.
Recently, Amateur Radio’s Newsst Frontier, the League
videotape documenting the historic flight, was shown twice
to viewers statewide over Connecticut Public Television. In-
strumental in getting the program aired were Fairfield ARA
members John Ronan, K3ZJJ (left), and Don Rosati, K1NGL,
shown here discussing the broadcast with Mercer Field of
CPTV. Yes, that's WSLFL In the monitors in the
background.

First Teacher in
Space a Ham?

The national Amateur Radio
soclety of Sweden,
Foreningen Sveriges
Sandareamatorer (S34), was
honored by an invitation to
meet King Hussein of
Jordan, JY1, during his
recent stay at the

Royal Palace in Stockholm. The photos show JY1 operating 2-meter FM (left) and being
presented with a lapel pin by SSA Secretary Stig Johansson, SMRCWC, (SMECOP photos,

courtesy SM4GL)

Jeanine Duane, WBZMBW, of
Long Valley, New Jersay, has
2 shot at becoming the first
teacher to be invited aboard
a Space Shuiile mission. An
elementary school teacher,
Jeanine is one of two
educators from her state and
among 118 nationwide being
considered out of the more
than 10,000 who initially ap-
plied for the spot. As part of
her application, Jeanine sub-
mitted an in-flight project in
which she would make
scheduled 2-meter two-ways
with amateurs stationed at
schools across the country,
and later deliver QSLs in per-
son. The tield of applicants
will he narrowed to 10
sometime later this year,
from which the crew member
and a backup will be chosen.
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Life at Gardskagi Lighthouse, on the southwest coast of
lcefand, could be awfully fonely, but Martin Berkofsky,
TF3XUUI8, has plenty of friends on the air to keep him com-
pany. Mostly built from converted antiques, Martin's station
includes a Heathkit Cheyenne and long wire, for

10, 15, 20 and 40 meters; a Pedersen ship-to-shore rack, for
80 and 160 meters; and an RCA VHF transmitter with an
829-B final, salvaged from the Reyk|avik airport, for RS
satellite 2-meter uplinks. During his stay, until February
1986, he would be happy 1o make skeds with U.8. hams on
160 meters, 1830-1850 kHz. Recently, Martin passed his U.8.
Advanced class exam and received the call KC3RE.

OSCAR for Beginners on TRN

Are you interested in satellite communications, but can't
tell the difference between your uplink and your downlink?
The North American Teleconference Radio Net prasentation
at 01002 June 14 may provide just the help you're looking
for. A panel of AMSAT specialisis will be on hand to
discuss many aspects of the Amataur Satellite program, in-
cluding how {o get started, how a satellite can be used for

QS50s, and future satellite activities. For information on
linking your repeater into the net, send an s.a.s.e. io TRN
Manager Timothy Lowenstein, WABIVW, cfo Midway ARG,
P.O. Box 1231, Kearney, NE 68847-1231.

This month, on the 22nd and 23rd, amateurs across the
country will be adding their own special adventures to the
annals of Field Day. For these sarnest-iooking high school
students in south Kansas City, Missouri, though, Field Day
has held a speciat place in their hearts and minds for over
half a century! Operating WONFV at a country club golf
course, they placed fifth in ¢lub scores in the first Field
Day, in 1933, Taking part in the operation were (seated, |-0)
WOAIW (now WRAR) and WIKGX (now KA1UP), and
(standing, I-r) WOLPZ (now WADT) and WOLXG (not presently
licensed).

A Golden Packet
Opportunity

If you’re involved in breaking
new ground in long-distance
packet communications,
there may be a little
something extra in it for you.
To encourage the completion
of the first terrestrial
transcontinental packet
network link, the Pacific
Packet Radio Society has
established 2 unique award,
the Golden Packet, to be
given to all stations par-
ticipating in the link. The
system used must consist of
fixed terrestrial digital store-
and-forward radio links using
VHF (above 144.1 MHz), UHF
or microwave frequencies.
For more information, con-
tact the Pacific Packet Radio
Society, P.O. Box 51562, Palo
Alto, CA 94303,

Call for Satellite Papers

Have you done some
original work andfor have
some significant findings to
report In the areas of low-
cost satellite engineering,
space communications or a
related subject? The Radio
Amateur Satellite Corpora-
tion (AMSAT) may be in-
terested in publishing it in
the premiere edition of the
AMSAT Technical Journal,
to be published later this
year. Papers are due by
August 1, and should he
mailed to AMSAT Technical
Joumal, P.O. Box 27,
Washington, DC 20044,

Luciano Bertuccl, TR8BL, enjoys satellite communications
in a big way, as evidenced by this OSCAR 10 antenna
system he built at his station in Libreville, Gebon. The
dish is 2 meters in diameter and provides 26-dB gain on
1260 MHz. The 145- and 435-MHz antennas are crossed
Yagis with 9 and 19 elements, respectively, fed with
hardline. Preamplifiers are mounted at the antennas.
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League Lines

Ham-in-Space planners announce that a frequency of 145.55 MHz will be the primary downlink for
the amateur station on Shuttle flight 51-F, Verbal word from NASA in Houston stil] safs the
Taunch for July 15, with the first amateur operations as early as the second half of day 2.
Early transmissions from astronaut Tony England, W@ORE, are likely to be slow-scan television
rather than voice. The limited opportunity for two-way contacts will be used to fulfill
Tony's primary interest: working youth groups paired with ham clubs. Local Amateur Radio
clubs meating certain guidelines will be able to get a 1ist of special, non pubTished upTink
frequencies.to be used for this purpose. AppTication forms are now available for quaTlified
groups. Requests should be sent to ARRL Hg. in Newington, attention: HAM-IN-SPACE MISSION.

The 24-MHz band will be released to U.S. amateurs at 0001 UTC on June 22. The standing Board
palicy of no contest credit or awards on the WARC bands will apply to Field Day, uniess a
decision to the contrary is reached at the May 18 meeting of the ARRL Executive Committee.
Check WIAW bulletins and the ARRL Letter for late-breaking news., More information on the
24-MHz band appears in Up Front in QS5T, in this issue.

The results of the postcard survey asking ARRL members' opinion on SSB subbands in the 1.5. 40
meter band are as follows:

8788 (44.2%) In favor of phone expansion on the U.S. 40-meter band

10640 (53.6%) Not in favor of phone expansion on the U.S5. 40-meter hand
434 (2.2%) No opinion

19862 Total number of cards

The survey was mailed with the January 1985 0ST, and a facsimile of the postcard can be found
on page 69 of that issue. Our special thanks go out to Jim and Andrea Parker, XKIVII and
KIWLX, who compiled the report. A cross tabulation to age and years licensed will be
published in a future issue of QST.

The ARRL/VEC has coordinated neariy two-thirds of all test activity in the nation so far in
1985. VE Teams working with the League have administered close to 10,000 examinations! Many
thanks to all of the hard-working Volunteer Examiners who are making this possible. More
details appear elsewhere in this issue of QST,

ARRL i35 now accepting applications for the VUCC award for the microwave bands. Individual
band awards are now available with the minimum number of grid squares to qualify as follows:
2.3 GHz, 10 squares; 3.4 GHz, 5 squares; 5.7 GHz, 5 squares and 10 GHz, 5 squares. Contacts
made after January 1, 1983 count for award credit, and endorsements are to be offered in
increments of 5. Contacts must be made from a single Tocatfon, defined as within a
300-meter-diameter circle., The first three qualifiers on each band will receive their cer-
tificates mounted on walnut plaques. Application information, and the name of the closest
awards manager who will process applications, is available from Dept. 63 at ARRL Hg. for an
5.3.5.€.

Want to know more about amateur sateliites? Check out the Teleconference Radio Net on
June 14. Details appear in Up Front in QST, this issue.

There is an opening on the staff here in Newington. Primary responsibilty is editing the
Repeater Directory, with addittonal responsibilities as staff resource person regarding
repeater coordination and FCC Rules as they affect repeater operation. Candidates should have
a Technician class {(or higher} amateur Ticense, good oral and written communications skills
and a familiarity with repeater operation and coordination. If you are interested in working
on the ARRL Hg. staff in Newington, contact Bruce Hale, KBIMW, Manager, Regulatory Information
Branch, ARRL Hg.

We are closing out our supply of the 1984-85 ARRL Amateur Radio Call Directory. Special price
wh11edthey Tast: (in U.S, funds) $10 in the UTS., $IZ in Canada and elséwhere. See page 136
to order.

The new ARRL Operating Manual will be out early in June. Check page 116 for details.
L June 1985
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WEFAX Pictures on Your

IBM PC

Exciting color WEFAX
pictures can be yours.

You can even
magnify picture areas
from four to 16 times
normal size.

By Elmer W. Schwittek,* K2LAF
and William*G. Schwittek**

any articles have been written
M about receiving and recording

weather-facsimile (WEFAX)
signals. 1f your interest in this subject is
new, it will help vou to read the articles
listed as references. This presentation is
limited to that part of the system follow-
ing detection of the video signal from the
2400-Hz AM carrier. We’ll discuss the elec-
tromnics needed to convert the analog video
signal to a digital form to send to the per-
sonal computer (PC), two computer
programs and how the svstem works to
produce a weather picture.

Outline

The facsimile (FAX) machine is used by
most WEFAX enthusiasts to obtain black-
and-white (B&W) weather pictures from a
geostationary orbiting earth satellite
{GOES). But how we envy the *“living
color” WEFAX pictures shown on the
televised weather shows! The method we're
presenting here produces four-color
WEFAX pictures of reasonable quality on
the screen of an RGB (red, green, blue)
color monitor used with an IBM® PC. A
composite-video color monitor may also be
used, but the resolution will not be as good.
The WEFAX picture may be stored on
disk, and a printer may be used to obtain
hard copies in four shades of gray.

The Systemn

This WEFAX picture-reproduction
method uses the medium-resolution, four-
color mode of the IBM PC. Four colors
replace the shades of grav produced by the
FAX method in response to the instan-

*429 N. Country Club Dr., Atlantis, FL 33462
**Rollin Irtsh Rd., AFD 2, Milton, ¥T 05468
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taneous amplitude of the video signal (Fig.
1). To accomplish this, the A/D (analog-
to-digital) converter (Figs. 2 and 3) sorts
the analog video signal into four amplitude
ranges, assigns a two-digit binary number
o each range (84, 81, 10 or 1}) and delivers
the number to the computer game port.
Thus, as the video-signal amplitude varies
with picture content, the computer sees one
of four binary numbers, depending on the
instantaneous amplitude of that video
signal. The computer interprets each of the
four binary numbers as a different color.
To a limited extent, the colors are software
selectable.

REALTIME.BAS

To gain some familiarity with the soft-
ware, use the REALTIME program first.’
It causes the computer to sample the binary
number present at its game port (two bits)
and to move this information, one byte at
a time, to the memory addresses of the
color screen. The program requires no

'Notes appedr on page 18.

unusual amount of computer memory, and
the picture is painted on the monitor in real
time, s0 you can make equipment ad-
justments and observe the result instantly.
An example of the output of REALTIME
is shown in Fig. 4. Compare it with Fig.
5, a simultaneously produced FAX copy.
The color photograph was taken directly
from the color monitor screen using a
20-mm lens to minimize distortion from
the shape of the screen.?

To understand what REALTIME does,
vou must recall that the WEFAX picture
transmission is composed of 900 lines, each
Y4 second in length, of which fewer than
800 lines are useful picture information.
This system has been designed to record
and display 800 lines, and the time required
to do this is 200 seconds (800 lines x 4
second).

If vou assume, as a first approximation,
that the horizontal and vertical details are
equal, the picture could be shown in all of
its detail if the PC were capable of display-
ing BOO = 800 lines, or 640,000 pixels
{picture elements). on the monitor. The
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four-color, medium-resolution screen pro-

vides only 200 lines with 320 pixels per line,
or 64,000 pizels. REALTIME samples the
game port 320 times during a picture line,
but samples are taken during only ore cut
of four lines. Thus, ¥ of the vertical in-
formation and 480/800 of the horizontal
information contained in the transmitted
signal are wasted in order to fit the full pic-
ture on the screen (compare the printing at
the top of Figs. 4 and 5). If, on the other
hand, you are willing to display a part of
the WEFAX picture, that part can be
displayed in greater detail. This is the
difference between REALTIME and
MAGNIFY.

MAGNIFY.BAS

MAGNIFY functions much like
REALTIME, but allows you to select how
much of the total picture vou wish to view.
You may choose the entire picture, any
quarter (Fig. 6) or any sixteenth (Fig. 7).
When less than the full picture is chosen,
that part is displayed over the entire screen
and in greater detail. MAGNIFY does not
require you to make vour choice of view
before you begin recording the picture. it

Fig. 3—The authors’ A/D converter is constructed on a Radio Shack prototyping board
(RS 276-170}. Since the phato was taken, the trimmer potentiometers were changed to
panel-mount types so that knobs could be attached for sase of adjustment.

samples the game port 1,024,000 times
(1280 times along each of the 800 lines)
during the 200-second transmission time,
stores all of these samples in 256 kbytes of
computer memory {2 bits per sample,
4 samples per byte}, and permits the display
of samples you select. With the total view,
the samples that were used in REALTIME
are selected. As the area of view is

restricted, MAGNIFY selects the most ap-
propriate 64,000 samples from which to
compose that view, thus yielding greater
detail in exchange.

Note that MAGNIFY does not provide
real-time viewing. All data is sampled prior
to view selection, With MAGNIFY, you
first examine the total view to see the
general weather situation. Then, depending

June 1985 15



P oo 7 ,;-!:Ix.'ﬂiﬁ};.-'#mfmrmw;«’ifh‘m?m 3 ST RONE R R SN fsa =YY

Fig. 4—WEFAX picture obtained using REALTIME.BAS or MAGNIFY.BAS.
All pictures shown were recorded at K2LAF on July 5, 1984. Note hurricane
Genevieve In the lower-left quadrant of this picture. MAGNIFY was used
to zero in on the hurricane areas shown in Figs. 6 and 7 and in the title
photograph. The title photo shows how dramatically the color paliette
cholces affect the resulting picture.

Fig. 5—A B & W FAX recording produced simultaneously with the
plcture shown in Flg. 4.

on the picture content and the degree of detail desired, a
wmultiplication factor of 4 or 16 can be made for closer, more
detailed viewing, The detail in the 16 x view is approximately
equal to that of the original transmission. The price you pay for
greater detail in viewing is the requirement of more computer
mMemory.

Color Selection

The programs allow selection of the background color from
a group of 16. The remaining colors may be chosen from two
standard groups of three-color palettes. Avoid choosing one of
the palette colors for the background color.

Memory Reguirements

The programs require a minirhal amount of memory. Both are
loaded in a part of the BASIC workspace that has been size

18 OsT=

Fig. 6—This 4 x view of the information appearing in Fig. 3 was
produced using MAGNIFY.BAS, effectively zooming in on hurricane
Genevieve.

Fig. 7—An even closer look at the hurricane. This time, MAGNIFY was
used with a magnification factor of 16.

testricted by the CLEAR command to 20,480 bytes. Both pro-
grams load their high-speed subroutines beginning at that point
in memory. The storage of WEFAX data, however, is a differant
matter.

While in REALTIME, the 16 kbytes of data (64,000 pixels)
that are taken from the game port are stored directly in the color
screen memory; this is not the case with MAGNIFY. In
MAGNIFY, the program stores all data (256 kbytes) in four con-
tiguous memory segments (34066 to $7846), and selects, as re-
quired, appropriate data for placement in the color screen
memory. You must have four empty contiguous segments
available in your PC for MAGNIFY, though they need not be
4600 to 37000,

If the four segments are located differently in your PC, you
must modify MAGNIFY.BAS by changing any reference to the
RANGE ($400¢) to 37008 to the four-segment range that you have
available. Lines 728, T8¢, 840-870, 1630-166@, 1956 (&H4®) and
2106 (&H7H of MAGNIFY are affected.

Picture Synchronization

The frequency standards in the satellite and in the IBM PC
are sufficiently stable so that synchronization, once established,
is maintained. When you first record WEFAX video, either pro-
gram will begin the picture properly at the upper left-hand



corner of the screen, but the sides of the
picture may not be vertical because of slight
variations in the time base of each PC. A
constant has been provided in the programs
to trim the timing to match your computer.
Once this adjustment has been made
properiy, further change is seldom
necessary.

Storing Picture Data
On Disk

Using either program, you may save ofn
disk any view seen on the screen at a cost
of 16 kbytes of disk space per view. With
MAGNIFY, the entire 256 kbyies of
sample data may also be saved on disk,
from which 21 different views may be
obtained.

Hard Copy

Using the IBM graphics printer
and the DOS 2.0 program called
GRAPHICS.COM, you may save any view
om paper, but in four shades of gray instead
of four colors (see Fig. 8). Load
GRAPHICS.COM right after booting up
the PC, and press the SHIFT (UP-
ARROW)/PRTSC keys when you want a hard
copy of the graphics screen.

The Hardware

The A/D converter can and should be
tested prior to any connection to the com-
puter. As shown in Fig. 2, the + 5-V supply
will eventually be derived from the com-
puter power supply, but any + 5-¥ source
will suffice for test purposes.

The first stage of the A/D converter is
a dc amplifier with unity gain. It provides
a way to establish a proper dc baseline. The
video signal you will eventually connect to
the video input is a variable dc voltage with
some sort of de baseline, which will
probably be incorrect for gur purpose. Rl
allows you to reestablish that baseline
relative to the video signal so that it is ap-
proximately as shown in Fig. 1.

A comparator in the second stage works
in conjunction with the voltage divider
made up of R2 and three 1-kilohm
resistors; these serve to sort the video signal
into one of four amplitude ranges. R2 is
adjusted so that the sorting ranges are com-
patible with the video signal level available
at the video input. The remaining stages
decode the comparator output so that the
2-bit binary number corresponding to the
input signal level is present at the LED
indicators. ’

Test the A/D converter as follows: Ad-
just R3 (test circnit) so that the simulated
video input is zero (video input at ground);
set R1 at midrange and apply +12 V and
+5 V to the board. Adjust R2 so the
voltage at pin 6 of U2 is about 0.6-V de.
Connect a de voltmeter to TP. Adjust R1
so the voltage at TP is zero (midway). Both
LEDs should be off, indicating a {4 binary
output.

(Gradually increase the negative voltage

Fig. 8—A printer-produced hard copy of a magnifled view of the Gulf area shown In Figs. 4 and 5,

at the video input by adjusting R3. Note
that the four binary conditions are sequen-
tially indicated on the LEDs with &9
between 0 and 0.2-V dcat TP, 31 from 0.2
to 0.4 V, 18 from 0.4 to 0.6 V, and 11
above 0.6 V (the voltage set by R2). You
can see that R2 acts as a gain control. For
example, with R2 set as described, a
1-V P-P video signal would be proper (see
Fig. 1). It is normal to allow the maximum
white and maximum black picture levels
associated with the sync pulse to spill over
somewhat.

Getting the Picture with REALTIME
To gain experience with this system, it
is best to start with REALTIME. 1If you
enter the REALTIME.BAS listing from the
keyboard, save it to a disk that also con-
tains IBM PC DOS 2.0, BASIC.COM and
GRAPHICS.COM. With the computer
off, connect the A/D converter to the
computer game port with an appropriate
connector and four-wire cable as shown in
Fig. 2. Continuing to use the test circuit,
turn on the computer and determine that
the LEDs operate properly as R3 is varied.
Then set R3 so that the LEDs indicate 81.
Run REALTIME.BAS. Select blue for
a background color, and the green, red and
brown palette. Choose ‘*Record new
data,” and reply ““N”* when asked if you
desire to save the picture to disk.
REALTIME will request a keypress to start
recording on the nexi sync pulse (binary 88
on the data lines). Press any key, and
simulate a sync pulse by setting R3 to yield
a momentary 8@ indication. Then adjust R3
to produce various binary numbers, and
notice the color scanning on the monitor.
You may re-run the program to show that

you can save the “‘picture” on disk, or
make # hard copy using the printer.

At this point, you have proved that your
system functions. All that remains is to
apply a video signal in place of the test
signal. Tt is apparent that the system.
described has a negative-going video signal
from its detector; this produces the
positive-going video signal at TP. If your
video signal is of opposite polarity, you
must invert it by passing it through an in-
verting amplifier or by revising the do
amplifier of Fig. 2 so it becomes non-
inverting, The video-signal level presented
to the A/ converter is not critical, as long
as it falls within the range that the com-
parator can handle by adjustment of R2.

To record video, run the program to the
point where it requests 2 keypress to begin
recording at the next sync pulse. Then,
while monitoring the audio at the start of
a new picture, let the 5-second tone burst
pass without doing anything., Waste the
next 18 to 20 seconds of the FAX sync
period, and then press any key to start
recording. Recording begins the first time
the video signal goes to 2P afier you press
any key to start the process. If you are
already into picture data before pressing a
key, the picture will not synchronize.

Do some experimentation with the set-
tings of Rl and R2 while observing the
picture as well as with an oscilloscope con-
nected to TP. This is a good way to become
familiar with the recording technique.

To correct for nonvertical picture sides,
REALTIME contains a number in the data
section that must be modified. In
REALTIME, this number is located in two
adjacent words beginning with the last
word of line 1386 (§&H32 and &H3C). This
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Fig. 8—A block diagram of the WEFAX receiving and recording system used at K2LAF. Output of the Alden Recorder Is fed to the A/D converter
input so that simultaneous FAX and computer recordings can be made. There is no requirement for using that particular detector, however. Any
AM detector designed for detecting the WEFAX signal from |ts 2400-Hz carrier will suffice.

stands for the number $3C32 (15,410
decimal). Small changes are made by
varying &H32 a few counts.

Getting the Picture from MAGNIFY

The same checkout procedure works for
MAGNIFY. The only difference is that the
display is not in real time, 50 you will not
be able to view the results until after the
200-second period is completed. To adjust
for vertical picture sides, the same number
appears twice in the program, and both
locations must be aitered. The number is
located in adjacent data words in lines 193¢
and 2076—&H@5 and &H@4; this equates
to $3485 (1029 decimal). If large changes
are required, both numbers have to be
changed in both lines. For small changes,
only &H@5 is varied in both lines.

Final Remarks

Both programs include a data-checking
feature that gives some assurance that the
DATA lines are typed correctly. When you
first run REALTIME, type *“RUN 1618,”
$0 the quantity and sum of DATA terms
will be verified. For MAGNIFY, type
“RUN 1834.”

For those of vou interested in program-
ming, some program improvements are
suggested. Real-time viewing could be
added to MAGNIFY 50 you’re not look-

18 (1113

ing at an inactive screen while a picture is
being recorded. Also, since the WEFAX
picture is square, the scan rate could be
altered to give a square picture on the
momnitor as well. Try reversing the data lines
from the A/DD converter to the computer.
The colors will not change, but they will
be associated with different video levels.

We're grateful to David E. Schwittek,
WB2LMU, for his advice during the early
work on MAGNIFY. We hope this project
will provide you—as it has us—with hours
of inferesting and informative WEFAX-
picture viewing,

References

Anderson, W. G, “Amateur Reception of Weathar
Satellite Picture Transmissions.” @QST,
Nov., 1985.

Emitiani, G. and M. Righinl, *An S-band Receiving
Sggct,em for Weather Satellites.” QS8T, Aug.
1

Emiliani and Righini, “Printing Pictures from
“four' Weather Geostationary Satellite.'
QST, April 1981,

Taggart, R. E., The Weather Satellite Harndbook.

aterborough, NH: 73, Inc,

Taggart, “Predict the Weathar—A Complete

ateilite Receiver.” 73, May 1877, p. 48.

Notes

‘Copies of the programs are available on disk
trom Eimer Schwittek tor $5. A single sheet
of instructions is included with the disk.
{The ARRL and QST in no way warrant this
offer.) The program listings for REALTIME.BAS

and MAGNIFY.BAS are too long to be repro-

duced in QST. Program listings are availzble

for $1.50 and a iar?e s.as.e. Plgase clearly

identify the program listings as WEFAX 8/85in
OUr request,

*William Schwittek took the pictures from the
screen of a 18-inch Sony Profeel RGB monitar.
He used a Canon F1 35-mm single-iens reflex
camera equipped with a Tokina 50 to 250-mm
zoom lens set at 200 mm; exposure time,
115 s at 18, distance to scraen, spproxi-
mately 12 feet. Kodak VR400 color-print
film was used; pictures were printed using
the Kodak Ekiaflex process.

Elmer Schwittek was first licensed as WeFLUO
in 1939. Since then, he has held WBFUO and
his present cafl, K2LAF, He graduated from the
University of Minnesota in 1948 with a
bachelor’s degree in electrical engineering,
and went to work for Colling Radfo, Cedar
Rapids, lowa untif 1957, in 1957, Elmer moved
to Rochester, New York and worked for the
Electronics Division of General Dynamics untif
1961, With three others, he founded RF Com-
munications, Inc. where he heid the positions
of Executive Vice President and then Presj-
dent. RF Communications was sold to the
Harris Corporation in 1969, and Elmer left the
firm in 1970 to become & farmer, After nine
vears of farming in Victor, New York, he retired
to Florida. Elmer is now president of the Palm
Beach Habititation CGenter, Inc., which trains
handicapped peopfe for employment, He's
afso the Vice Ma]yor of Atlantis, Florida.
William Schwittek graduated from the
Rensselaer Polytechnic Institute in 1870 with
a master's degree In electrical engineering. He
is presently employed as an Advisory Eﬁ!neer
by IBM In Burlington, Vermont. Both William
and Eimer are pifots; they flew across the
Atlantic In 1978 in a single-engine aircraft.Es 1



The Radio System Integrator
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You'll enjoy building this project! When you're finished, you'll
have a useful and versatile radio-control system, too.

provides communications for crowd

control and medical monitors during
parades, marathon runs and other public
events. About half of the amateur
operators use 10-meter SSB (converted CB)
radios, while others run 2-meter FM gear.
Communications within each group works
well, but some time ago each group asked:
““What’s happening on the other band?”’

T he East Whittier Radio Club often

Necessity, Mother of Invention

We needed a dual cross-band repeater
control unit. The unit had to provide a
“repeat’’ output for the other band. That
way, each operating group could hear the
activity on the other band. A net-control
facility would provide overall system
monitoring. The late Robert N. Dyruff,
W6POU, suggested the addition of an op-
tional telephone-line interface for possible
use in emergency communications. ! Thus,
the Radio System Integrator was conceived.

‘The Integrator is a versatile combiner of
audio signals and controls between any two
transmitter/receiver systems and a normal
telephone line, Audio signals of any mode
(AM, 8S8B, FM, RTTY and data transmis-
sions) are handled antomatically after the
routing procedures are set by net control.

'"Notes appear on page 24,
*1315 Bevarly Bivd., Montebello, CA 90640

By Ki Negoro,* WABQJP

The Integrator is an ideal construction
project for clubs as well as individuals. It
can be used for setting up a “‘quickie”
repeater at a club picnic or swap meet, to
provide communications for public events
or for emergency communications when
conventional systems are overloaded or
fail. The unit might also find use in
automatic control of OSCAR and packet-
radio gateway stations.

Development

A predesign search of my *“Interesting—
for future use’ files brought up “The
Porta Peater—The Instant Com-
municator,” by Mike Strange, WA2BHB.?
The general design was modified so that
two sets of controls could be hooked up in
a cross-connected arrangement to control
two radios. The received audio signal from
one radio is fed into the box, which senses
its presence, operates the PTT line and
routes the audio signal to the input of the
second radio. Similarly, an audio signal
from the second radio operates the first
radio.

A safety circuit avoids lockups by pro-
viding priority status to one of the radios.
The LOCAL MIC operator {net control) has
total control of routing and operating order
of all signals entering and leaving the In-
tegrator. The power-supply filter and
voltage-regulator unit requires an input of
12-to 16-V dc at 180 mA., Batteries, a stan-

dard 12-V dc wall transformer or other
such power sources will suffice,

The optional telephone-line interface
inclades:

* An IC equivalent of hybrid balanced-
line transformers.

= Additional circuits to drive a monitor
speaker and PTT control.

* An active notch filter for long-distance
line operations.

* A VU meter circuit to monitor audio
levels.

Circuit Description
Muain Board

Refer to Fig. 1. The received audio signal
from Radio A is fed to R6, R7 and T'1, R&
controls the volume of the A MONITOR
speaker. R7 sets the level of the audio signal
fed through the switch U1A and into the
comunon signal line, SL. Audio signal level
is indicated on the VU meter. The audio
signal on SL terminates at R33 and R32,
which are adjusted to suit input re-
quirements of Radic A and Radio B,
respectively.

The ac output of T1 is rectified and
stored in (3. This potential is compared
with the slightly positive state of the in- -
verted input of U2A. Thus, the output is
triggered to an ON or OFF state, con-
trolling U A, Output of U2A also triggers
timer U3 to the ON state, activating K1,
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Fig. 1=%chematic diagram ot the main and power-supply boards,

D81, DS2-~Red and yellow LEDs, respectivaly,

A6, A9—500-0 linear-taper potentiometer,
pane! mount,

R7. R8, R38—3/8-in square, 5004 trimmer
potentiomater.

the PTT relay for Radio B. When the in-
verted input is driven high, U2A output
zoes low. This feature is used in the priority
clrcuit (R18, R19, D4, D7 and R20
coupling the output of U2A to cut off U2B,
which cuts off U2A. By varving R18, you
set the priority condition. Two such circuits

20 ns1=

R18—200-kg, 3/8-tn square trimmer
potentiometer.

R27, R29—1-MQ panei-mount potentiomster
with 8P8T switch.

R32, R33—50-k? panel-mount potentiometer.

H34—25-k3 panel-mount potentiomater,

exist: Input from Radio A controls Radio
B, and input from Radio B controls
Radio A.

DS and D6 are nonconducting when
reverse biased. When the PTT line (pin 4
of the LOCAL MIC socket) is grounded, QI
conducts. This causes the inverting inputs

RFCA-5, RFC8—0.47 uH, 100 mA,

RECT~={0.22 xH, 200 mA.

T1, T2—Miniature audio transformer,
1.2 k28 0

1J1—4066 quad bilateral switch.

of both comparators to go high, vutting off
both audio switches and dropping both
relays. The position of S2A determines if
one or both relays should close. The local
operator can route commands as desired.
Voice signals from the local microphone
are conditioned by U2C and passed to the
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U2—-1LM3900 quad amplifier.

U3, U4—555 timer.

U8—7808 voltage regulator,

Misc.—Heat sink for U8, 1 x 2 % % in.

SL. Audio from auxiliary systems is sent
to U1C, Outgoing audio signals from the
signal line are conditioned by U2D, and
controlled by U1D.

Telephone-Line Interface

Refer to Fig. 2. Incoming phone-line
signals are fed through T4 to the inverting
input of USA. The noninverting input is
biased through RS55..US5A output is at-

tenuated by R62 and fed to U6, an audio
power amplifier. Qutput from U6 drives
the MONITOR speaker and T3. USC
controls automatic keying of the radios.
The output of U6 is routed to U1C, U2C
and SL.

The optional telephone-line interface is
inserted af points HD and HE of Fig. 1
after removing the jumper, W. Outgoing
signals from the signal line, level-adjusted
by R435, are fed through the notch filter,
U7A and U7B. The filter sharply attenuates
2600 Hz while passing all other audio
signals. This filter is a requirement when
connecting to long-disiance telephone
lines.**

After the notch filter, the audio signal
is conditioned by U2D, conirolled by U1D,
and fed to one fixed (R59/R60) and one ad-
justable (R61) voltage divider. The reduced-
amplitude audio signal from R59/R60 is
amplified by USB. USB output (via
C37/R53) feeds T4 and enters the telephone
line, The junction of T4 and C37 feeds
through C36/R52 to the inverting input of
USA. At the same time, the variable divider
is adjusted to feed an equal level and phase
to the noninverting input of JSA. This
makes USA unresponsive to audio from
SL, but allows it to respond to audio from
the telephone line,

Vi Meter

Audio signals on line SL are processed
by U5D and associated circuitry to drive
the VU meter in the peak-averaging mode.
R85 is chosen to provide a midscale indica-
tion on the meter with 0.5 V of audio signal
on the line.

Assembly

Amateurs with radio-equipment-building
experience can use perf boards for this
project.. Careful circuit layout is required
to minimize unwanted coupling. I suggest
the purchase of a main PC board and a

power-supply board.* The optional
telephone-line interface board can be added
later. To save time and labor, I'd also
recommend buying a commercial ¢cabinet
such as the LMB CO-4 chassis/cabinet
combination | used.

I've prepared a plastic laminated sheet
with full-size drawings of the front and rear
panels (see note 5). The drawings are
designed to be used as drilling templates as
well as escutcheons for the finished panels.

Front-Pane! Preparation

Cut out the front panel drawing on the
outer template line. The dimensions should
be 4-7/8 % 9-13/16 inches. Do not cut out
any openings at this time! Arrange the
template to match the panel outlines, and
center punch through the template at the
cross marks at each hole. Read the instruc-
tions in the margins between panels for
drill-size identification. Some of the
3/8-inch-diameter holes are only partially
drawn, but centers are shown and full-size
holes will be drilled, There are 30 3/8-inch-
diameter holes and 32 holes of other sizes
on the front panel,

Center punch the corner points of the
meter rectangle located under the LEVEL
label. Remove the template and connect the
points with a scribed line. Cut out the rec-
tangle by drilling several holes and filing
to the scribed lines or use a nibbling tool.
Carefully remove burrs on all edges.

Place the template on a backing of
newspapers or similar material, and
carefully cut out all the cross-marked
circles, the rectangular cutout for the VUJ
meter and the three speaker openings. To
malke the cutouts, a new, single-edged razor
blade or an X-acto® knife is recommended.

Apply a small amount of white glue in
a ¥-inch-wide band around the front-panel
perimeter, and allow it to dry until tacky.
Place the template—now an escutcheon—
on the panel, aligning the holes and edges.

Rear view of the Integrator. The raar- and front-panel (see title photo) escutcheons serve as

drilling templates during construction.
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Fig. 2—Telephone-line interface and switching circuits.

DS3-D88, incl.—Orangs, green, red and yellow

T-13 LEDs, respectively.
M1-VYU meter with pilot light, 200 gA.

RB1—1-k2, 10-turn trimmer potentiometer.

RE2—10-k trimmer potentiometer.

RE5—5004 panel-mount potentiometer.
R79—2004, 10-turn trimmer potentiometer.
52—3P4T, nonshorting rotary swiich, panel-

Fig. 3—At A,
mounting detail
for the main
and power-
supply boards.
The telephona-
line intertace-
board-mounting
detail is shown
at B.

2x{4) NO. 4-43 RND. HD.
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HOUNTING DETAIL FOR
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mount type.
$3—2P3T, center-oft miniature toggle switch.
T3—Miniature audio transformer, 1.2 kQ:8 Q.
T4—Miniature audio transtormer, 600 {600 2,

Press firmly around the edges to securely
attach the escuicheon to the panel.

Rear-Panel Preparation

Follow the instructions given earlier for
front-panel preparation. Place the template
Y inch above the bottom edge of the rear
panel. Use white glue to attach the strip.

Main PC-Board Mounting Location

Place the chassis upside-down, uand
temporarily insert the fuse holder and
modular telephone jacks into their rear-
panel openings. Position the main PC
board on the chassis pan, leaving & 1/8-inch
clearance between the board and the fuse
holder and modular sockets. Mark the PC-
board mounting-hole locations and drill
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US5—1.M3900 quad amplifier.

U6—LM380 audio power amplifier.

L7 LF353 wide-bandwidth, dual-JFET-Input
op amp.

four 1/8-inch-diareter holes. Mounting
screw details are shown in Fig. 3; other re-
quired holes are shown in Fig. 4.

Front-Panel Assemb[y

Attach R86 and one end each of R87 and
R881to S3A/S3B. Solder 2-inch-long flexi-
ble leads to R8T and R88. Mount the switch
assembly on the panel.

Solder the 12 diodes (D15-D18, D30-D33
and D34-D37) to the terminals of S2A, S2B
and S2C. Attach one end of R89 and R90
to the junctions of the diodes as shown.

Check the LEDs for lead identification
and bend the leads as shown in Fig. 5. As
viewed from the front and progressing left
to right, mount the LEDs in this order:
yellow, yellow, red, green, orange and red.

Install all front-panel parts. All speaker
terminals point downward. The poten-
tiometer lugs point away from the chassis
pan, except for the two TIMER controls. S3
is indexed so it toggles horizontally.

Use no. 20 tinned copper wire to connect
all grounds. Plan for possible future

replacement needs by properly routing the
ground wire, and form short hairpin shapes

in the wire for soldering to the back plates
of the potentiometers. Be sure to include
grounding for all the LEDs.

Using good RF wirlng techniques, attach
C1-C4, C18-C23 and RFCIi-4, inclusive, as
close as possible to the terminals on the
jacks and sockets; short terminal lug strips
are useful as mechanical tie-downs. €58 is
mounted directly across the meter
terminals.

Rear-Panel Assembly

Install the two modular telephone jacks
using no. 4-40 x 3/8-inch round-head
screws. You may have to use a file to
reduce the size of the no. 440 hex nuts.
Next, install the remaining parts, Center
punch a spot directly above the center of
the POWER IN socket at a point 244 inches
from the bottom of the panel. Using the
power-supply board as a template, drilf
four 1/8-inch holes. Refer to Fig. 4 for
details.

Telephone-Line Interface Board

Use the empty interface board as a
template. Locate the board 1 inch from the
left edge of the chassis pan and 2 inches
from the front panel. Locate and drill the
four required 1/8-inch mounting holes (see
Fig. 3B).

PC-Board Assembly

Install the parts on the main PC board
and the power-supply board. (Follow the
instructions and diagrams furnished in the
PC board package, if vou’ve purchased
one.) All audio signal leads between the PC
boards and their control devices, and in-
terconnects between boards, must be
shielded. [ used RG-174 coaxial cable; it is
inexpensive and easy to handle. Stranded
flexible hookup wire is used for the other
leads.

Start the shielded leads with the center
conductor passed through the PC board
from the ground-plane side; solder the
center conductors to the pads provided on
the circuit side. Tie down the shield braid
by forming it into a short pigtail and solder-
ing it to the ground plane. Lay all leads
loosely outside the board edges, allowing
slack so that the board can be moved to an
upright position without straining the leads.
The same lead trim is used on all boards
to allow access for tests or repairs without
disconnecting leads.

Circnit-Alignment Procedure

Voltage checks should precede IC in-
stallation. A current-regulated power
supply is helpful during these tests. Set the
output voltage to 13, and set the current
limiting at 100 mA; adjust the current limit
to 10% above the point where current-
lirniting begins. As current requirements in-
crease as additional circuits are activated,
increase the limit to maintain the 10%
value. The entire system should not draw
more than 180 mA.
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Fig. 4—Top view of the chassis showing the
required holes,
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Fig. 5—LED lead identification and bending.

Place the PwR switch in the ON position.
Set the A TIMER and B, TIMER controls
to their full counterclockwise position (0).
Connect an oscilloscope to pin { of the
rRADIO B DIN socket. Attach an audio
signal generator to the signal line (SL). Ad-
just the generator output to produce a
0.5-V P-P, 800-1200 Hz sine wave. The V1J
meter should show a midscale reading. Ad-
just the value of R85 as necessary to
calibrate the meter,

Feed the audio signal to the RADIO A
jack. Increase the signal amplitude until the
red LED at the right edge of the front panel
lights. Adjust R7 for a midscale reading
(0.5 V) on the VU meter. Use the same pro-
cedure for the Radio B channel. Adjust R8
to obtain the midscale VU-meter reading.
Disconnect the audio generator.

Set the DUP/OFF/LIST switch to the OFF
position. Place the PHONE LINE/LOCAL MIC
switch in the BOTH position; the yellow and
red LEDs next to and above the switch
should light.

Attach a microphone to the LOCAL MiC
jack. Press the PTT switch, and while
speaking intothe microphone at a normal
voice level, adjust the LOCAL MIC GAIN
control for a mid-scale reading on the
VU meter. Make note of the control
position for later reference.

Telephone-Line Interface Adjusiments
Prepare a mock phone-line pair by con-
necting the low-impedance output of the
audio generator to the two terminals on the
modular socket. Insert a 680-ohm (% W
or more) resistor in the hot lead of the
generator. Adjust the generator to output
a (0.5-V P-P, 800-1200 Hz sine wave. Set
the PHONE LINE/LOCAL MIC switch to the
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Bottom view of the conirol system with a top view of the main PC

board. A neatly done piece of work!

BOTH position. Place the DUP/OFF/LIST
switch in the UIST position. The orange
LED should light.

Adjust R62 from low (cow) to high until
the yellow and red LEDs at both ends of
the front panel are lt. Check for presence
of the audio signal by switching to the
MONITOR position.

Now adjust R38 for a midscale reading
on the VU meter. Remove the line pair
from the audio generator and place a
680-ohm resistor across the leads. Connect
an oscilloscope across the resistor. Reset the
DUP/OFF/LIST switch to the DUP position;
the green LED should light. Reconnect the
audio generator to the 2Apio A jack.
Adjust R45 for a 0.5-V P-P indication on
the scope. To balance the inputs to USA,
adjust R61. No hint of self-oscillation,
audio tones or other noises should be heard
in the MONITOR speaker with the volume
controf fully clockwise. R45 and Ré61 are
interactive, and adjustments are critical,
even with a 10-turn potentiometer. Because
of component tolerances, R61 might show
a balanced condition near extremes of ad-
justment. Change the value of R59 to move
the balance point nearer the center of the
range of R6l. .

Finishing Touches

Mike Strange (see note 2} described a
novel design providing a universal con-
nector scheme for the DIN terminated
input cables. 1 believe e¢ach Integrator
should include two such cables. Several
audio output cables are also needed. A
3.5-mm plug terminates one end; the other
end is fitted with plugs to mate with the
assorted external-speaker jacks on different
radios. Another pair of output cables
should be fitted with alligator clips (see
Fig. 6) for use as a universal connector.

That’s it! I’m sure vou’ll enjoy building

24 05T

Top inside view. The power-supply board is mounted on the rear panel.

Near the front panel is the optional telephone-line interface of Fig. 2,

bottom-side up. Perf board was used for both boards in this prototype.
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EET R ST \
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G PLUG t‘
9 FIT RADID Sz

g
[l e
o

%=~ AN DIN

OIN PLUG
GONNECTS To INTEGRATOR

MIC  SOKET

Fig. 6—The DIN plug cable is permanently
wired to a barrier strip. The no. 1 DIN plug pin
is connected to the no. 1 terminal, and so on.
Wire the microphone cable to the appropriate
barrler-strip terminals. 8ee Fig. 1 for DiN-plug
pin-outs. Two remote-speaker cables (not
shown) are used. Each is made of shielded
two-conductor flexible cable approximately

5 feat long. Both cables are fitted with a
3.5-mm plug at cne end to mate with the
Integrator. A universal connector is made by
equipping one opposite cable end with
alligator clips. The other cable has & sultable
plug or socket attached to it that mates with a
rig of your choice.

the Radio System Integrator and benefit
from its versatility.
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Notes

‘FOC Part 68 rules apglg. These rules were
amended March 31, 1980. See also, G. Orelli,
“Phone-Patch Rules, 1878 Style,” ST,
June 1976, pp. 47-48.

*M. Strange, “The Porta-Peater—The Instant
Communicator,” 73 Magazine, March 1982,
*E. V. Poirar, P.O. Box 53, Charlo, NB EOB 1MO,
Canada. No reference to source available;

possibly 7.3 Magazine.

*J. Pepper, “The Magical Audio Filter,”
73 Magazine, Nov, 1983,

*The parts package inciudes the main, power-
supply and telephone-line Interface PC boards;
parts-focation diagrams and special instruc-
tions; plastic-laminated templatelescutcheon
cutouts for the front and rear panels; and a
piastic-laminated Qperating Manual and
Front-Panel Description sheet for the equip-
ment carrying case, For information, send an
sas.9. to the East Whittier Radio Club,
Q. Box 5054, Whittier, CA 90607, gfha ARRL
and QST in no way warrant this offer) &)

Strays s

THE LONG AND SHORT OF OUR
METRICS POLICY

(ST and other League publications no
longer routinely use metric equivalents.
When a dimension is more naturaily ex-
pressed in metrics, we use that system. For
most dimensions, however, we use the U.S,
Customary system. A complete conversion
table appears in The 1985 ARRL
Handbook for the Radio Amateur.

I would like to get in touch with...

{11 anyone with a schematic diagram or
operator’s manual for an Abbott DK-3
transceiver. Gordon E. Hopper, Wi1MEG,
75 Kendall Ave., Framingham, MA 01701.

[) anyone with schematics or manuals for
a Morrow MB-365 transmitter or an MB-5
receiver. Kevin M. Foster, N7GVQ, 11013
SE 256th Pl., NI03, Kent, WA 98031.



e First Steps In Radio

Understanding FM
Receivers
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Part 18: FM receivers aren’t much
different from AM or CW/SSB
receivers. But portions of the circuit
are called upon to perform

special functions that aren’t necessary in other types of receivers.

By Doug DeMaw,* W1FB

SPEAKER.

Alolo
AMP,

4 hy won’t my SSB receiver de-
W cipher FM? All I'm getting is
gibberish!” Another query e ar

AMP,

ENVE -~
LOPE
DET,

NARROW | E
MIXER -
FILTER AMP,

could be made: “How come 1 can’t receive
CW or SSB on my FM receiver?”’ The
answer is that the method of detecting the
various kinds of signals is different. This is
necessary because the transmitted signals are
processed differently before they are routed
to the transmitting antenna. We learned last
month how an FM transmitter creates an
FM signal, so you are probably aware that AT .
the transmitter output energy is varied above o " MixER wibe e M FREQ, auoin —-{:]:]
and below the carrier frequency during ki i

modulation. This means that a special
receiver detector is needed to change the in-
coming FM signal to comprehensible audio-
frequency energy. Generally speaking, the o8,
FM receiver circuits ahead of the detector (8
are prefty much the same as those in other

O5C

(A]

AMP, FILTER AMP.

types of receivers. That is, we have RF
amplifiers, mixers, oscillators and iF
amplifiers. The audio chain is the same,
also. That much said, let’s learn how an FM
receiver aperates.

Comparing Circuits

A block diagram (Fig. 1} illustrates how
a CW/SSB receiver compares to an FM
radio. The circuits through and including the
IF amplifier are identical, except for the ef-
fective bandwidth (passband) of the IF
filter: A wider filter is needed for FM recep-
tion. For example, a 2.4-kHz-wide filter
might be used for SSB reception, a 500-Hz
filter could be employed for CW work, and
a 16-kHz filter might be used in an FM
receiver. The filter need only be wide enough

*ARBL Contributing Editor, P.O. Box 250,
Luther, MI 49656

Fig. 1—Block diagram showing the fundamental difference between an AM and FM receiver. The
AM version is shown at A; to make it a CWISSB receiver, change the detector to a product type,
then add a BFO that feeds an injectlon voltage (at the intermediate frequency) to the product

detector, lllustration B shows how an FM receiver would be configured.

to accommodate the bandwidth of the
transmitted signal. If the filter has a substan-
tially wider response than the incoming
signal bandwidth, unwanted signals (QRM)
and noise will be passed along to the detec-
tor and audio amplifier.

Both receivers in Fig. | are super-
heterodyne types. A lot of overall receiver
gain is needed to ensure high receiver
sensitivity, Specifically, an FM receiver
needs a gain of more than | million to
enable us to copy a weak signal that is
1 microvolt {(xV) or less at the antenna. 1
have seen well designed FM receivers that
could make an (.18-uV signal plainly
readable above the noise generated within

the receiver. Most commercial amateur FM
receivers are rated at approximately 0.4 uV
for what is called ““20 dB of quieting,”” or
20 dBQ. This measurement is made with an
audio power meter, calibrated in decibels.
The instrument is attached to the receiver
output (an 8-ohm resistor replaces the
speaker as a dummy load), and audio power
15 measured across the dummy load. With
no signal entering the receiver at the anten-
na terminal, the audio-gain control is ad-
vanced until the audio meter reads, say,
30 dB. Then, a signal generator is fed into
the receiver input, and the incoming signal
is increased in level until the audio-meter
reading drops 20 dB, or to + 10 dB on the
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meter scale. The fevel of signal coming from
the signal generator is noted, and that is the
signal required for 20 dB of quieting. The
lower the level of the input signal, the more
sensifive the FM receiver is. A different
measuring technique is used with CW/5SB
or AM receivers.

Major Circuit Differences

You will notice that in Fig. 1B thereisa
stage immediately after the 1F amplifier that
is labeled ““limiter.”” This part of the FM
receiver is used to **sanitize™ or *‘launder’”
the FM signal before it reaches the detec-
tor. It saturates (stops providing gain) in the
presence of strong signals from the IF
amplifier., When this happens, the signal is
clipped on both the positive and negative
peaks, as would be the case if diodes,
reverse-connected, were placed in shunt with
the signal path.

Why would we want this to occur? It is
vital to take advantage of the limiting
feature in order to clip high noise peaks
{such as auto-ignition pulses) or any
amplitude-modulated energy from other
sources. We want only the FM signal to
reach the detector. Fig. 2 shows a noisy FM
signal (A} entering a limiter, and the
cleaned-up signal (B) after leaving the
limiter.

A great deal of gain (amplification) is
needed ahead of the limiter because it should
start functioning as a clipper at 0.2 gV or
less. As soon as sufficient signal reaches the
limiter, the receiver outpui (neise) starts
guieting. The point on the limiter response
curve where limiting action commences is
called the *“limiting knee.” It is at this point
that the limiter collector current no longer
increases with any buildup in signal
amplitude. Modern receivers have ICs rather
than individual transistors or tubes in the
limiter eircuit. An IC may contain several
transistor stages; this vields the high gain
needed for proper limiter action, If tubes or
transistors are used, we might find it
necessary to have several such stages in
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(A)

(8)

Fig. 2—Waveforms of an FM signal betore passing through a limiter stage (A), and after it has
been cleaned up to remove nolse and other AM energy by action of the limiter (B). Sae text.
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Fig. 3—Typical frequency discriminafor circuit that follows a limiter in an FM receiver. This

gircuit is discussed in the text.

cascade to achieve suitable gain.

FM Detection,

There are numerous FM detectors in use
today. Among them are the discriminator,
ratio delector, quadrature detector and
crystal discriminator. Each has its particular
virtues and limitations. The objective in
designing an FM detector is to have it re-
spond to FM rather than AM energy. The
exact nature of how these detectors operate
is rather complex. Detailed information on
the subject is contained in The ARRL
Handbook.

The circuit for a discriminator is given in
Fig. 3. The FM signal is changed to AM by
means of T1, The T1 secondary voltage is
9 degrees out of phase with the current in
the T'1 primary. The signal from the primary
winding is routed to the center tap of the
secondary winding by means of a coupling
capacitor. Next, the secondary voltage com-
bines on each side of the center tap so that
the voltage on one side /leads the primary
signal while the other side lags by an
equivalent amount, When this energy is rec-
tified (changed to dc) by the two diodes of
Fig. 3, the two voltages are equal and of op-
posite polarity. This results in no (zero} out-
put voltage. When voice energy is applied
to an FM transmitter, there will be a shift
in the received signal frequency, which will
lead to a shift in phase at the detector. This
phase shift causes an increase in output

amplitude on one side of the T1 secondary,
along with a corresponding decrease in the
other half of the secondary. These dif-
ferences in the pair of changing voltages
(after rectification) create audio output.

Ratio Detector

Fig. 4 illustrates the workings of a ratio
detector. You will see some similarity be-
tween this circuit and that of Fig. 3. The
ratio detector divides the dc voltage into a
ratio equal to the ratio of the amplitudes

from the two halves of a discriminator
transformer secondary winding. The re-
quired dc voltage in this circuit is developed
across two load resistors, and there is an
electrolvtic capacitor in shunt across the
resistors, as in Fig. 4. The sensitivity of the
ratio detector is half that of the
discriminator. This is a minor consideration
and does not require special attention when
the receiver is designed. Ratio detectors are
most popular in entertainment FM receivers,
whereas discriminators are more Common
in amateur and commercial land-mobile FM
veceivers.

Other Considerations

FM receivers do not have automatic gain
control (AGC) circuits, but most SSB/CW
and AM receivers do. For all practical pur-
poses, the FM limiter acts as an AGC cir-
cuit to level the receiver gain after a certain
input-signal level is reached. Also, most
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amateur FM receivers do not feature
continuous-tuning capabilities from the
front panel. Rather, a given FM amateur
band is covered by means of crystal-
controlled frequencies (channels, as some
call them) via a frequency-selector switch,
or through the use of a synthesizer that tunes
in specific frequency increments, Selected
frequencies are placed in a memory for in-
stant recall, thereby making it unnecessary
to **dial up’* a repeater or simplex frequency
for day-to<day operation. There is no
reason, however, why an amateur FM

receiver cannot be made completely tunable
for the purpose of covering every kilohertz
of a given amateur FM band.

In Summary

We have learned that FM receivers are
similar to other types of superheterodyne
receivers, The major difference is that FM
receivers need a limiter and a special kind
of detector. FM now plays a major role in
Amateur Radio, so you will certainly
become involved with this mode at some
point in your amateur career.

" Glossary \

crystal discriminator—a type ot EM |
detector containing a guartz ¢rystat :
-that replaces the tuned transformer in
conventionat discriminators. '
disctriminator—a circuit or device in
- which amplitude variations are de-
vived from frequency or phase varia-
- tions, The wircuit has many yses, but
is. popular as a detector in FM
- rRceivers.
liriter—in an FM receiver, located im-
- mediately ahead of a discriminator or
_ratio detector to clip AM energy and
- generally clean up a noisy FM signal.
_ralio detector—a type of FM detector
that relies on the ratios of voltage
_and current in the circult to produce
a de output that can be used as
audio-frenuency energy,
repeater—a remotely controtled, un-
manheéd (normally) transmitter and
- receiver that receives signais and
“retransmits them at high power to
. -.extend the eftective range of a base
- 'station, mobile unit or portable hand-
_ held transceiver,
. simplex—as applied 1o FM operation,
- firect communications without
“operating through a repeater. Both
stattons receive and transmit on the
same frequency,
synthesizer—a complex digital clreuit |
- that generates precise, very
temperature-stable frequencies. it is
used as a replacement for conven-
‘tional VFOs and crystal oscillators. -
_guadrature detector—an FM detector
that depends on the relationship he-
tween two periodic functions when
- the phase difference between them is .
.. onefourth of a period, R

P

New Products

COMMUNICATIONS SPECIALISTS RB-1

(71 Communications Specialists has introduced
the RB-1, a reverse-burst accessory. The RB-1
eliminates the long squelch tail heard with some
reed-type and other subaudible-tone decoders.
When used in conjunction with decoders offer-
ing squelch-tail elimination, the RB-1 will delay
the transmitter turn-off time and reverse the
phase of the encoded tone. This immediately
stops the decoder and eliminates the squelch tail.
Price class: $15.

For more information, contact Communica-
tions Specialists, Inc., 426 West Taft Ave.,
Orange, CA 92665-4296, tel, 800-834-0547 and
T14-998-3021, — Pauwl K. Pagel, NIFB

STOP SCAN

M Stop Scan provides ¥enwood TS-4308
transceiver owners with an adjustable scanning
pause when using the scan and programmed-scan

features of the transceiver. Deriving its input
from the squelch circuit, Stop Scan freezes the
scan the moment the squelch is broken,
regardless of operating mode, When the squelch
closes, scanning resumes after an operator-
selected preset time delay. Should you desire to
remain on the received frequency, you can over-
ride Stop Scan with the 'TS-4308 Houp bution,

Avaitable in kit form or wired and tested, Stop
Scan is assembled on a single-sided, glass-epoxy
PC board measuring approximately 2 x [
inches. The board holds two [Cs (4 555 and a
741.502), one trimmer potentiometer, and several
resistors and capacitors, Mo IC sockets are sup-
plied, but [ had some on hand so 1 used them.
Assembly instructions are concise, but sufficient
for anyone who has some kit-building ex-
perience. Make sure you follow the layout shown
in the parts-placement drawing. On the unit [
assembled, the Q1 collector hole was marked
with a **B” on the foil side of the board; don’t
let that confuse you. Also, the board was not

drilied out for pin 8 of UJ2-—that was easily
remedied.

Instructions for wiring the Stop Scan board
to the TS-4308 circuitry are accompanied by
drawings to aid you in locating the proper con-
nection points. The drawings are good enough
30 there is no need to reference the Kenwood
manuals, Only six wires need be attached to the
*430: Four wires plug into existing plugs, and two
are soldered to board traces. No other alterations
4re Necessary.

Where you place the board and how (or if) you
decide to mount it is left up to you. In any case,
make sure the board doesn’t tlop around and
short-circuit something. (You could mount the
board on a bracket attached to the TS-430
framework behind the vpper-right-hand side of
the front panel.)

Stop Scan is available from Jabco, RR 1, Box
386, Alexandria, IN 46001, Price classes: kit,
$25; assembied and tested unit, $35.—FPaui X.
Pagel, NIFB
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Radial Systems for Ground-
Mounted Vertical Antennas

Thinking about putting up a vertical antenna? This modern
Numerical Electromagnetic Code-Method of Moments computer
study will give you an idea how many radials to put under it, and
how long they should be.

By Brian Edward,* N2MF
round-mounted vertical antennas
G are a popular choice for amateur
communications, particularly on
the lower HF bands. There are many
reasons for their popularity. These anten-
nas are simple to erect, easy to tune, are
relatively unobtrusive and produce low-
angle radiation. Vertical antennas seem to
appeal especially to two groups of
amateurs: the newcomer and the low-band
DXer. The newcomer appreciates the first
three traits of these aniennas, while the
DXer recognizes the potential of the anten-
na for providing competitive performance
on long-haul contacts, particularly when
employed as an element in an array.'
For the ground-mounted vertical anten-
na to perform properly, it must be used in
conjunction with a counterpoise in which
the antenna image currents flow. This
counterpoise usually consists of an arrange-
ment of radial wires in combination with
the surface of the earth. The question arises
as to how many radial wires are needed and
what length they should be. A common
answer is, ““The more the better, and make
them as long as you can.” A little research
into this topic, however, reveals that there
is a trade-off between the number of radials
and the radial length. if only a few radials
are going to be used, they need not be very
long. If more radials are added, the length
of all radials should be extended in order
to obtain the full performance potential of
the antenna system.

A Study of Radial Systems

John . Stanley has written an excellent
article giving design information for radial
ground systems.® He suggested radial
fengths to be used for a given number of
radial wires. An extensive experimental
study on this topic was also performed by
Brown and others. Their work was

'Notes appear on page 30.
*100 Bradford Heights Rel., Syracuse, NY 13224
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documented as early as 1937.% I studied this
subject using the Numerical Elec-
tromagnetic Code (NEC)-Method of
Moments computer program.* NEC is a
powerful program that allows you to
analyze wire¢ antennas in the presence of
actual ground conditions. Through this
study, 1 was able to determine the per-
formance of various radial systems in
combination with different earth electrical
characteristics. The program calculates
relative gain for each system studied, along
with the elevation angle (measured from the
horizon) at which maximum radiation
OCCurs.

My study was performed with radial wire
numbers (N) of 4, 12, 24, 48, 96 and 120.
The radial lengths for each system ranged
from 0.05 to 0.6 wavelength (7). As a first
case, I selected a system with four radial
wires, considered to be what the typical
amateur might choose as a starting point
for a vertical-antenna ground system, The
case with 120 radials (at lengths of 0.5 X)
is considered the optimum arrangement for
medium-frequency broadcast-station
antennas.

Each radial system was studied in com-

bination with earth characteristics that may
he considered poor, good and very good.
These characteristics are determined by the
soil conductivity ¢, in siemens/meter, and
the relative dielectric constant, ¢, Typical
values for these parameters are given in
Table 1. It turns out that the ratio of con-
ductivity to frequency is the first parameter
of importance. For the results reported in
this article, the ratio is given by X = o/f,
where f is the frequency in megahertz. The
three earth characteristics were then
nominally chosen to correspond to the
values shown in Table 2.

By comparison to Table |, you inay note
that the conditions that are often cailed
poor earth characteristics are not all that
far removed from the average soil
characteristics where many of us live. I
should also point out that earth
characteristics often vary widely over
distances of a few feet and over a period
of several months.* 1t could be interesting
t0 measure the actual soil conductivity in
the vicinity of your antenna site at different
times of the year.

My study was performed for the sky-
wave component of the antenna radiation

Table 1
Typical Earth Elecirical Characteristics?
Conductivity
(8iemens/
Terrain Meter)
Seawater 5
Fresh Water 0.008
Dry, sandy, flat coastal land 0.002
Marshy, forested flat land 0.008
Rich agricultural land, Jow hills 0.m
Pastoral 1and, medium hills
and forastation 0.005
Rocky land, steep hills 0.002
Mountainous 0.001
Clties, residential areas 0.002
Cities, industrial areas 0.001

fAelative
Dielectric
Constant (c;)
80

80

10

12

15

13
10
5
5
3

finformation adapted from Reference Data for Redio Engineers (Indlanapolis:

Howard W. Sams & Co.. 1979, p. 28-3.




Table 2
Ground Characteristics Used for Study

Ground X (S.«emensiMe_r_gf_J ¢
MHz J

Poor 0.0001 7

Good 0.001 15

Very good 0.01 30

as opposed to the ground- or surface-wave
component. The sky wave is the component
of interest to amateurs communicating via
the ionosphere, while medium-frequency
broadcasters are more interested in the
surface-wave component. I used a quarter-
wavelength-long resonant structure as the
vertical radiating element. The radials were
no. 12 wire, although the actual wire size
is of little importance (see note 3).

Results

The results of my study are presented in
graphical form. Figs. 1, 2 and 3 show the
gain of the antenna systems (the gain of a
half-wavelength dipole in free space is
2,15 dB, with respect to an isotropic
radiator) for the various radial configura-
tions operating in combination with poor,
good and very good earth characteristics.
Don’t become too concerned with the ae-

tual gain numbers. Instead, examine the
relative gains provided by the different
ground systems. You can see that for all
cases, if relatively short radials are to be
used, there is no need to use many of them.
For example, with poor earth, if the radial
tength must be restricted to 0.1 A, then 24
wires is the maximum that need to be used.
Alternatively, if a large number of radials
is to be used, they should be long in order
to realize the maximum antenna-system
performance. These results agree with those
presented by Stanley and by Brown, Lewis
and Epstein. Although the graphs present
results for specific numbers of radials and
specific earth characteristics, you should be
able to interpolate for other radial numbers
and earth characteristics.

You can also see that for very good earth
electrical characteristics (Fig. 3), it doesn’t
take very many radial wires to obtain good
performance, This has been proven by the
big signals emanating from the Caribbean
by suitcase DX peditioners operating on the
beach with simple vertical antennas.

Figs. 4, 5 and 6 show the elevation angles
for maximum radiation with the various
radial configurations and earth
characteristics, This elevation angle is
determined largely by the earth
characteristics a wavelength or more
beyond the vertical radiator—in other
words, beyond the typical radial system.

This shows up in the plots where the lowest
elevation angles correspond to the best
earth characteristics. The elevation angle
can be lowered somewhat when poorer
earth characteristics are present by employ-
ing an extensive radial system. 1f a perfectly
conducting, infinite-size ground plane were
available, the efevation angle of maximum
radiation would be zero degrees (at the
horizon).

The graphs of Figs. 1 through 3, cor-
responding to the three earth characteristics
studied, were used to determine a sufficient
radial length for a given number of radial
wires. Two similar criteria were used to
determine the optimum lengths, The first
specifies 4 radial length for a given number
of wires when the system gain is within
0.1 dB of the maximum gain possible with
that number of wires and earth character-
istics. The second criterion specifies a radial
length for which the gain is within 0.2 dB
of the maximum value for that number of
wires and earth characteristics. When these
radial lengths were tabulated and compared
for the three earth characteristics studied,
I found that the lengths for a given number
of radial wires are not strongly dependent
an the earth characteristics. This, of course,
does not imply that a given radial system
performs the same when used in combina-
tion with different earth characteristics. A
poorer earth must be compensated for with
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more and longer radials to equal the per-
formance of a less extensive system over
good earth.

A sufficient wire length for a given
pumber of radials is plotted in Fig. 7. The
two upper curves correspond to the criteria
explained above. The lower curve is the
radial wire lengths given by Stanley. (See
note 2.) His radial lengths are somewhat
shorter than the ones 1 found. Possibly, the
criteria he used for choosing the [engths
were not as well defined as mine, It might
also be possible that his data was for a
surface-wave study, which would be of
more interest to medium-frequency broad-
casters than would a sky-wave study. You
may also note that there is an apparant
discontinuity between his second-to-last
data point, which is for 90 radial wires, and
his last point, which is for 120 wires,

As stated earlier, the ground systems
studied were operating in conjunction with
2 quarter-wavelength-long vertical radiator.
The gains given by Figs. | through 3 will
essentially hold for vertical-antenna lengths
down to approximately an eighth of a
wavelength. For even shorter antennas, the
gains will tend to decrease. Therefore, with
short verticals, more extensive ground
systems should be employed to maximize
the system performance.

Conclusions

The performance of a vertical antenna
operating in conjunction with a radial
ground system has been studied. The effect
of a number of radial wires, wire length,
and the electrical characteristics of the earth
on the relative gain of an antenna system
and the elevation angle at which the
maximum gain occurs has been deter-

New Books

COMPUTER PROGRAMS FOR
AMATEUR RADIO

hy Wavne Overbeck, N6NB, and James A.
Steffen, KC6A. Published by Hayden Book
Camparny, Hasbrouck Heights, NJ 07604, First
adition, 1984. Soft-bound, 9-2/4 > 6-7/8 inches,
328 pages including index. $16.95.

Fach day, the number of amateurs who own
computers increases. Naturally, there is a ten-
Jdency to want to couple the use of the computer
with Amateur Radio-related activities. In order
to do that, you need spftware. If you're one of
many amateurs who've been searching for a
bundle of ready-to-use software, you should take
a look at this book and software-on-disk offer.

The 23 BASIC programs included in the book
are aimed at users of Apple¥® 11, IBM® PC,
Commodore 64™ and TRS-80° microcom-
puters or any computer that operates under
CP/M® and Microsoft® BASIC, Commodore
VIC 20™ and Timexs Sinclair computer owners
can aiso run a number of the programs. For you
to fully enjoy the programs, vour system should
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mined. For a given number of radial wires,
there is a corresponding sufficient wire
length, which is, surprisingly, independent
of the earth characteristics. Extending the
radials beyond this sufficient length
without adding additional radials will vield
no substantial performance improvement.

This study has also shown that the eleva-
tion angle of maximum gain is fargely
determined by the electrical characteristics
of the earth swrounding the antenna
systemn. This elevation angle can be lowered
somewhat by employving more extensive
racdial systems,

For a given number of radial wires, the
sufficient length may be determined by
using the graph in Fig. 7. Then, by measur-
ing or estimating (from Table 1) the earth’s
electrical characieristics and calculating the
parameter X for the operating frequency,
you can determine the performance of the
vertical antenna with the radial ground
system using Figs. 1 through 6.

include 48 kbytes of RAM and a disk drive.
Although a printer is optional. one sure comes
in handy when you want hard copy!

The disk contains 19 programs and data files
from the book, and is accompanied by two pages
of printed instructional information. Some of the
shorter programs appearing in the book were not
placed on disk because of lack of room. These
shorter programs, however, can be entered easily
from the keyboard and saved to another disk.
The authors solicit your comments and
improvements for the programs. As there is
minimal error trapping and little **window
dressing”’ in the programs (5creen presentations
are relatively simple), I'm sure at least a
few who use the programs will attempt to
evhance them.

Initially, the book appeared without the soft-
ware on disk, but the book/disk package is now
sold for $29.95; it’s available from the Ham
Radio Publishing Group. For those who may
have purchased the book only, a disk is available
separately for $19.95. Contact James A. Steffen,
KC6A, 6831 Espanita St., Long Beach, CA
90815,

There are programs for use in virtually every
facet of Amateur Radio: contesting, DXing,
antenna work, EME, and so on. But the hook
is not just a compilation of programs. You're
also given a brief history of computers, and an
explanation of the hardware and philosophy of

Notes

'J. C. Rautio, “The Effect of Real Ground on
Antennas,” Parts 1-8, 87, Feb,, April, June,
Aug. and Nov. 1984.

3J, Q. Stanlay, “Optimum Ground Systems for
Vertical Antennas,” QST, Dec. 1976, pp. 13-15.

*Brown, Lewis and Epstein, “Ground Systems as
a Factar in Antenna Efficiency,” Proc. of the
fRE, June 1937,

‘Numerical Electromagnetics Code-Method
of Moments, Developed by Burke and Foggio,
Lawrence Livermore Labaoratory.

*A. C. Doty, J. A, Frey and H. J, Mills, “Efficient
Ground Bystems for Vertical Antennas,”
QST, Feb. 1983, pp. 20-25.

Brian Edward, N2MF, received his FHrst
amateur license when he was g high-school
freshman, in 1971. He upgraded to Advanced
class the following year, and fo Exira Class in
1978, His current operating activities include
DXing and contesting, Brian received a BSEE
degree in 1978 from SUNY at Buffalo and an
MSEE in 1981 from Svyracuse University,
Employed by the General Electric Company
Electronics Laboratory, where he is involved
in the development of microwave clrcuitry and
antenna systems, Brian is a member of the
ARRL and the IEEE.

computers. All in all, this is 4 well-rounded
presentation,

In a telephone conversation with Wayne
Overbeck, | was told there apparently Is a timing
problem with certain Apple Il computers that
manifests itself as a bug in the Logbook pro-
gram. If a run of that program issues a RETURN
WITHOUT GOSUB error for line 3090, insert
a REM or PRINT statement in any line between
220 and 230 (i.e., 222 REM). The addition of
this statement will cure the problem. Wayne
teports that not all Apples issue this ¢rror indica-
tion, and the code has been repeatediy checked
and verified as being correct. [Editor’s Note: This
problem may be the one addressed by Rod and
Valerie Floeter in the December 1984 issue of
Nibble magazine, See **Applesoft FOR-NEXT
Problem,” p. 109.]

‘This book is written in a light-hearted, easy-
to-understand manner. Because the programs are
written in BASIC, their construction should be
grasped easily and perhaps converted for use on
a wider range of computers. 1 believe you'll find
the hook to be enjoyable and informative
reading; the programs will provide hours of in-
teresting and productive fun time. Onee you have
a handle on how the programs work, you can
be of T and modifying them 10 suit your personal
tastes or using them as a foundation to write your
own Amateur Radio-related software. —Paud K.
Pagel, NI1FB



Designing a 2-Meter Portable

Yagi

A new approach to an old idea creates a different breed of
antenna. This inexpensive portable Yagi can get through where
most omnidirectional antennas won't, and can be constructed for

weak-signal work.

By Mark Bacon,* KZ9J
M began abruptly a year ago when
I rtepaired a transceiver for a
friend. The night [ tested the radio
happened to be one of the best for
tropospheric bending. Repeaters from 250
miles away were coming in with full-
quieting signals on a makeshift antenna. I
broke into one of the more interesting
QSOs and received a warm welcome. That
was the first of many ragchews that night.
I went to bed much too late, my head still
swirling with 2-meter FM fun.

The bug was biting hard. | converted a
retired commercial high-band hand-held rig
to 2-meters and hung a discone antenna
from my second-story ceiling. The discone,
described in recent editions of The ARRL
Antenna Book, has been a most effective
antenna for both simplex and repeater
cominunication within a 40-mile radius.!

As my initial fondness for 2-meter FM
grew into an abiding affection, the need
arose for a portable, directional antenna
with more ““oomph’’ than a mobile whip.
I wanted an antenna I could take camping
so I could stay in touch with the gang or
make new friends using a 3-W, battery-
powered rig. It had to be easy to build (1
am not a machinist!), guick to set up, con-
venient to store when not in use, and not
so fragile that the first brecze would reduce
it to the parts from which it came. In ad-
dition, I wanted an antenna that would get
through during an emergency, when a *‘no-
gain’ vertical might not make it. Being
competitive in the club’s next fox hunt was
also in the back of my mind,

y interest in the 2-meter band

The Antenna Takes Shape

My first inclination was to duplicate a
published design for a portable quad or
Yagi.”® Then I took a long, hard look at
Lawson’s definitive series on Yagi design.*

'Notes appear on page 35,
*2205 Flle Dr., Decatur, 1L 62521
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Fig.1—Equivalent circuit of an antenna (A),
and its parallel-equivalent counterpart {B).

Why not come up with a compact Yagi that
could be readily optimized for either gain
or front-to-back ratio? Lawson’s data in-
dicate that an optimized, three-clement
Yagi built on a 0.35-\ boom will have a
calculated gain within 1 dB of a four-
element beam with a 0.6-A boom. In fact,
the data show that a (,75-A boom is needed
to realize the potential gain of a four-
element Yagi.

A 6-foot boom seemed a little long for
a compact, portable antenna. { decided to
develop a three-element Yagi with nearly
optimum gain consistent with adequate
front-to-back ratio (15 to 20 dB), based on
a 3-foot or shorter boom. The elements and
feed line were to be readily detachable for
storage when the antenna was not in use,

Matching System

An impedance-matching network that
would not compromise the portability or

ruggedness of the beam was called for, The
usual T and gamma matches were miled out
as being too ¢umbersome. The parallel-
equivalent matching arrangement for ver-
ticals described in The ARRL Antenna
Book appeared tailor-made for my Yagi.®
This matching network is easy to install and
adjust, efficient, inherently balanced and
ideally suited to feed-point resistances of
15 to 40 ohms, the range most Yagis ex-
hibit. The only disadvantage of parallel-
equivalent matching for all-metal arrays is
that the driven element must be split at the
center and insulated from the boom. This
is a minor shortcoming for small, light
Yagis.

To understand how parallel-equivalent
matching works for this application, refer
to Fig. 1A, the equivalent circuit for an
antenna. R;is the equivalent seri¢s anten-
na resistance; X is the antenna reactance;
X, is the parallel reactance placed across
the feed point to accomplish the match; Re
is the feed-point resistance; and Zg is the
characteristic feed-line impedance. X, is
shown in dashed lines because it’s not ac-
tually a part of the equivalent circuit. The
minus sign signifies that X, will always be
of the opposite sign from X,. In other
words, if X is inductive, then Xp will be
capacitive, and vice versa.

The goal of this, or any, matching ar-
rangement is to make Ry = Z;. To deter-
mine what X, is needed to accomplish this
goal, we transform the series circuit of Fig.
1A to an equivalent parallel circuit (Fig.
1B). To analyze a parailel circuit, we
usually convert to couduciances, suscep-
tances and admittance. Fortunately, the
analysis has been done previously, ailow-
ing us to make use of the results.

To implement parallel-equivalent
matching, we first estimate R,. In the
absence of ohmic losses, R, = R,, the
radiation resistance. For example, in the
antenna I am about to describe, a three-
element Yagi with 0.175-x driven element-
to-parasitic clement spacing, Ry is 23
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ohms.* We can calculate X; from the
formula:

= £230(500 — 230)

[i

= 2490 {Eq. 1)
This assumes the feed line is a 50-ohm
coaxial cable. The ** 7 signifies that the
match can be accomplished by making X,
either capacitive or inductive. If we choose
Xs > 0 (inductive), then a paralleled
capacitor will be used for X,, our
matching element. Otherwise, X, will be
an inductor. What value of X, is called for
when X, = +24.9 ochms (inductive)? To
find out, we use the series-to-parallei-
equivalent conversion formula:

_ Re x Zg (230 (501
T X - 4.9
= 46.2 Q' (capacitive) (Egq. 2)

‘The final step is to find what value of
parallel capacitance C, is needed to get a
resonance at the center frequency of
146.65 MHz:

X

P

!
P TIAEX, |
2n (146.65 x 106 Hz) (- 46.2 )

= 23.5 pF (Eq. 3)

A 24-pF capacitor placed across the
antenna terminals will lead to a good
match. | use small air or mica trimmer
capacitors to fine tune the match for an
SWR of I:1.

One point needs a little elaboration. How
do vou make X, = 24.9 ohms? Small
loading coils inserted between the feed line
and antenna will do, but there's a much
more elegant and efficient way to adjust
X¢: Simply introduce inductive reactance
by making the driven element longer than
resonance, then shorten the element a little
at a time while tuning C; for a i:1 SWR.

Element Lengths

Lawson has left the Yagi designer with
4 valuable legacy. His computer-generated,
frequency-swept plots of gain and front-to-
back ratio allow you to choose boom and
element lengths to optimize the gain or
front-to-back ratio, or find a suitable com-
promise between these parameters, Infor-
mation is also provided for relating tapered
or “bumpy”’ elements to cylindrical
elements.

Two three-clement Yagis have been built
during this project. The first was designed
to test Lawson's model for the mechanical
arrangement under consideration—
elements that attach to the boom with BNC
connectors. The boom length was 0.4 A
with equal spacing between the driven and
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Fig. 2—Curves showing the variation of parasitic element lengths and BNG correction factors
{all in units of A), as a function of element diameterto-wavelength ratio (d/\). Top and bottom
solid curvas are for reflector and director respectively. Intermadiate dashed curves are for
element BNCs. The BNC corrections are valid only near the design frequency, 146.65 MHz.

parasitic elements. The element lengths
were chosen to give a calculated gain of
7.4 dBd (nearly maximum for a three-
element Yagi}, and a front-to-back ratio of
about 10 dB. The elements were highly
tapered (inner sections AWG 6 copper wire
and outer sections AWG 10 wire).
Measurements indicated that the perfor-
mance predicted by Lawson's model had
been achieved.

This prototype beam opened the way to
my antenna design described here. A better
front-to-back ratio was desired, consistent
with high gain. I chose a 0.35-} boom with
equally spaced, 0.25-inch-OD elements.
L.awson’s data indicate that the shorter
boom gives a 5- o 8-dB better front-to-
back ratio with virtually no sacrifice of
gain. Reflector and director lengths were
chosen to offer a calculated gain of 6.9 dBd
and a front-to-back ratio of 17 dB. Fatter
elements mean a wider bandwidth over
which these figures hold up.

These lengths are represented in the
curves of Fig. 2. Here, we have plotted
director and reflector lengths (\) versus the
element diameter-to-wavelength ratio
(d/7). Lawson’s model was used to
calculate the element lengths (see the Ap-
pendix). These graphs give a range of ele-
ment diameters over which the antenna will
deliver the performance for which it was
designed. The format of Fig. 2 allows these
dimensions to be compared at a glance with
the NBS Yagi dimensions summarized by
Lusis.”

Since our antenna has elements attached
to the boom with BNC hardware, the range
of d/An reflects element diameters
compatible with standard UG-88 and
UG-260 male BNC connectors. The BNCs
introduce electrical ““bumps’ in the
elements, which must be corrected for by
lengthening the elements relative to smooth

cylinders. The calculated length correc-
tions, the same value up to :£0.01 inch for
the director and reflector, are also plotted
in Fig. 2. While the plots of element lengths
are applicable to all frequencies, note that
the BNC corrections are valid only near the
design frequency of 146.65 MHz.

Because the elements pass through the
metal boom in this design, an additional
correction—the boom-lengthening effect—
must be applied. This lengthening results
from the relatively small effective induc-
tance of the boom section through which
the element passes. I used 7/8- x 9/16-inch
aluminum angle stock for my booms. The
boom lengthening can be estimated by
finding the diameter of a round boom
having the same cross-sectional area as the
rectangular cross section of the channel
stock. The cross-sectional area is:

A = 0.875in x 0.5625in = (.4922 in2
{Eg. 4)

Then, since A = 7 r2

-
|

T

_ [0.4922 in2
3.1416

s | g

= (L3958 in (Eq. 5)

Thus, the diameter of the equivalent round
hoom is 2 % 0.3958 or 0.7916 inch. For a
center frequency of 146.65 MHz, the
wavelength is:

2.9979 » 108 m/s
146.65 = 100 Hz
2044 m = 80.483 in

v o=

(Eq. 6)

where t is the speed of light. The equivalent



F DIRECGTOR

DRIVEN ELEMENT

REFLECTOR

N

'( PL.ASTl(T:, fra
s \ 3 > ..
L i L JE1 ) IS
- 7 -~ 1 ) ~
' (i) (/ @ (\»ﬁ_-(j & 15{'92 & Sg (@ S8 IN

s4 II‘J,I
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diameter in d/\ units is:

. 07916 in
IN = s

From Fig. 3 of Lusis’s article, the increase
in element length, because of the boom, is
0.00665 A for the boom diameter
mentioned above.

With this information, it’s a simple
matter to determine the element lengths
corrected for BMCs and a metal boom.
First, read the uncorrected element lengths
for vour d/\ from the left brdinate of
Fig. 2. Read the BNC correction for the
type you’re using from the right ordinate.
Now, simply add the BNC and boom cor-
rections to your uncorrected element
lengths. For example, for 0.25-inch-
diameter elements, UG-260 BNCs and a
center frequency of 146.65 MHz:

= 000984 (Eq. 7

Element diameter {(d/x) =

025 in_

80.483 in
Reflector length =

(0.4989 X + 0.00509 \ +

0.00665 A x 80.483 in/X)
= 41.10 in

= 0.00311 (Eq. 8)

(Eq. 9

Director length =
(0.4577 % + 0.00509 \ +
0.00665 1) = 80.483 in/\
= 37.78 in (Eq. 10}
The driven-element length can be deter-
mined in the same way, but a more precise
match is possible by making this element
longer than the model calls for. Trimming
and tuning for the best match is described
below.

Boom Assembly
The 7/8- » 9/16-inch aluminum chan-

nel stock for the boom is available at
building supply or hardware siores. Cut a
piece 30 inches long. Now, cut a 3/4-inch-
long by 15/32-inch-wide section out of each
side at the center of the boom to accom-
modate the driven element. A jeweler’s saw
with a fine-toothed blade makes the cut-
ting an easy task.

Six UG-657 female bulkhead BNCs are
modified by removing the ends beyond the
threaded portion. Drill two pairs of
mounting holes in the sides of the boom 14
inches (0.175 \) either side of center, and
mount four BNCs for the reflector and
director, as shown in Fig. 3.

The BNCs for the driven element are in-
sulated by mounting them with solder lugs
on 1¥%--x 9/16-inch pieces of 1/8-inch-
thick scrap plastic. (Just about any kind of
rigid, insulating material will do.) Mount
the insulated BNCs in the cutouts made in
the boom with no. 2-56 hardware, as shown
in Fig. 3.

The feed line and matching capacitor are
soldered to the feed-point lugs. The feed
line is a 20-inch piece of subminiature
coaxial cable, run out the reflector end of
the boom, with a BNC for attachment of
the main transmission line linking radio
and antenna. (Use of RG-58A or larger
50-ohm cable is recommended for this link
to avoid heavy losses.) Although [ used
exotic RG-188 Teflon®-insulated cable for
the feed line, readily available RG-174
works fine for power levels of up to 50 W.
A “*poor man’s balun™ is fashioned by
holding a 5/8-in Ioop in place in the feed
line with a small ferrite sleeve. (Mine was
salvaged from a defunct discriminator coil,)
Fig. 4 shows the feed system. Initial tests
without feed-line decoupling revealed the
pattern distortion and touchiness
characteristic of antenna currents flowing
on the outside of the coaxial cable. The
poor-man’s balun serves to choke off these
currents, The matching capacitor can be

either a mica trimmer or a miniature air
variable with a maximum capacitance of 35
to 40 pF,

The mast clamps to the boom with a
single U bolt and wing nuts. A nonmetallic
mast is recommended. A broomstick makes
an excellent mast for this antenna.

Flement Construction

The ¢lement halves are made of soft-
copper tubing with male BNC connectors
soldered to one end (Fig. 5). A UG-88 BNC
(used with RG-58A coax) is a good match
for 3/16-inch or smaller tubing, while a
UG-260 (a standard RG-5% connector)
mates nicely with Y4-inch tubing., Diameters
d/» somewhat beyond the BNC correction
curves in Fig. 2 can be accommodated by
extrapolation. However, it’s hard to find
BNCs that will mate with elements much
beyond the d/) interval of the curves. The
element assembly to be described is based
on Y-inch tubing and UG-260 BNCs,
Other tubing diameters or BNCs may re-
quire a few alterations in the procedure.

Cut a piece of tubing 2 inches shorter
than vour final element, then cut it exactly
in half. File the ends to square them and
remove bures. Sand the final inch of one
end of'each element half to ensure easy .
soldering. Tin these ends with an even, thin
coat of solder. A 150-W, or larger, solder-
ing gun is recommended. Slip on the BNC
nut and fit the braid-clamp ferrule over the
tinned end, as in Fig. 5. (The other BNC
hardware, including the center conductor
assembly, isn’t used.) Notice that the fer-
tule is inverted from its normal orientation
when vsed with coaxial cable. It won’t go
on the tubing or stay in place the other way.
Position the nut 1/32 inch above the
flanged end of the ferrule. Being careful
not to disturb the assembly, apply heat just
above the nut and flow solder evenly, first
into the junction between the nut and
tubing, then into the space between the nut
and ferrule, Thin (0.031-inch-diameter)
solder is almost a must. When the assembly
cools, thread the nut into the body of the
BNC and tighten. Voila! A half-element —
much easier to make than to describe!

Mount the complete element {both
halves) on the boom, measure from tip to
tip, and cut the element to the length deter-

Flg. 4—The feed system, viewed from the
channel side of the boom. The plastic driven
element insulators, impedanca-matching
capacitor, and feed line with the poorman’s
balun, are shown.
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Fig. 5—An element BNG (UG-260) ready for
assembly,

mined above—41.1 inch for the reflector,
and 37.78 inch for the director. The lengths
of the reflector and director should be ac-
curate to 1/10 inch to assure the specified
performance. Make the driven element
1 inch {0.50 inch per section) shorter than
the reflector. The final length will be deter-
mined during the tune-up procedure. The
. length, measured from nut-to-nut; of the
BNC assemblies should be within 1/16 inch
of 3.5 inches for UG-260 and 3.34 inch for
{JG-88 (Fig. 6). [ have color-coded my
elements with different shades of fingernail
polish, Matching dots applied to the boom
at the element junctures c¢liminate
guesswork when I assemble the antenna.

Taning and Testing

Set up the antenna in the clear. A 5-foot
tripod makes a convenient support for a
portable beam. My completed antenna is
shown in Fig. 7. Apply low power and tune
the matching capacitor for minimum SWR.
Trim 1/16 inch from each driven element
half. Retune the capacitor; the SWR should
decrease. (If it increases, your driven ele-
ment is already too short!) Continue alter-
nately trimming and tuning until the SWR
is 1:1. Don't settle for a 1.5:1 SWR; a little
extra effort will earn you a virtually perfect
match.

You can get an idea of the gain of your
antenna if vou have a receiver with a
calibrated signal-strength indicator and a
step attenuator. Remove the parasitic
clements and retune the matching capacitor
for minimum SWR. Insert the attenuator
in the transmission line and have a friend
send a steady carrier. Note the signal
strength. Now replace the reflector and
director and retune the antenna. (Remove
the attenuator first if it’s a low-power
typel} With the attenuator in, while
monitoring the carrier, set it for the same
signal strength as you observed with the
driven element alone. The difference in at-
tenuator readings is the approximate gain
of vour Yagi. If afl is well, you should
see 6 to 7 dB of apparent gain. Rotating
the antenna while receiving a steady signal

34 1173

should reveal a clean, symmetrical pattern
with 15 dB or more of front-to-back ratio
and at least 25 dB of side rejection. (Don't
take these gain and front-to-back

measurements too seriously; you have to.

g0 to some lenpths to get “‘quotable”
figures.)®

The final test is to use the antenna. I
assembled mine next to the car at a recent
Field Day excursion and compared it with
a well-matched 5/8-\ mobile whip. The
Yagi brought up several repeaters that the
vertical could not access.

Some Further Ideas

If you are a devotee of NBS Yagis, the
dimensions given by Lusis {Fig. 2 of note
7Y can be used with this design. Simply
substitute the reflector and director dimen-
sions from his Fig. 2. The BNC and boom
corrections remain the same.

This design offers a fine approach to
testing various combinations of parasitic
element dimensions and spacings. If a
deeper piece of channel stock is used for
the boom, the female BNCs for the reflec-
tor and director can be mounted in slots
several inches long. This modification
allows for easy element-spacing changes.
The element lengths can be changed readily
by trimming or soldering on extensions. Or,
vou may prefer to make up several sets of
elements for instant changeover, The
driven-element length will not require
changing unless the other dimensions are
altered drastically.

A word on antenna measurements. Get-
ting reliable figures for gain and front-to-
back ratio is somewhat like tiptoeing
through a mine {ield. If vou've planned the
venture in advance and watch where you're
going, you'll come through with flying

|I]
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5,60 IN (UG=-260)
3.34 IN {UG-88)

Fig. 6—Detail of a parasitic element-to-boom
assembly, showing measurement of total BNG
iength,

Fig. 7—View of the completed antenna
in operating position.

colors. Note 8§ offers valuable, easy-to-
follow guidelines for dealing with the
vagaries of vertical polarization.

This antenna can easily be adapted to
horizontal polarization and the CW/S5B
portion of 2 meters. Mountaintoppers take
note: For weak-signai work, 1 recommend
adding a second director and lengthening
the boom to 0.75 x (all elements equally
spaced). Element lengths remain the same.
Although this complicates the design, the
reward is a full 2 dB of calculated gain over
the three-clement version. The boom can
be hinged near the center and folded for
portability. The antenna will then be
suitable for backpacking up your favorite
mountain. I haven't calculated BNC
lengthening factors for the low end of
2 meters, but I would expect them to
remain the same within experimental error.

Conclusion

For a few dollars and an evening or two
at the workbench, vou can have a 2-meter
antenna that can be easily stored and gets
through where most verticals won’t. It
might even make the difference between no
communication and solid copy in an
£mergency.

My thanks to Dick Coombe, K9VPK,
for his excellent photography and his gentle
prodding to start me on 2 meters. Thanks
also go to my XYL, Chery, for the artwork



and her patience—not necessarily in that
order!

APPENDIX

The BNCs lengthening effects were
calculated by adapiing Lawson's per-
turbation method for tapered elements.®
The calculation is a two-part process. The
first part determines the length of a scaled-
diameter cylindrical element having the
same impedance at the design freguency as
the standard cylindrical element on which
Lawson’s model is based. The diameter of
the scaled element is chosen to be the
diameter of the tubing beyond the BNC.,
Since the radiation resistances of the stan-
dard and scaled elements are nearly the
same, the scaling becomes a matter of
equating the reactances, since 2, == R + jX.
The scaled reflector and director lengths are
plotted as a function of effective diameter
in Fig. 2,

The second part of the element-length
calculation is to apply a correction for the
impedance perturbation caused by the at-
tached BNC assemblies. We start with the
scaled element defined above and replace
the center portion with the larger-diameter
BNC assembly. On the assumption that the
effective Q and sinusoidal current dis-
tribution are essentially unchanged by the
BNCs, we calculate the equivalent elecirical
length of the BNC assembly, referred to as
the diameter of the scaled cylinder. Adding
this equivalent length to the length of the
cylinders beyond the BNCs gives us the

total length of a modified element that will
have the same electrical characteristics as
the original, standard cylindrical element.
The potential sources of error are the
following: (1) Assume the radiation
resistance of the modified element is the
same as the original standard cylinder.
Since the resistance of a relatively fat
element changes rather slowly with length,
this source of error is probably insignifi-
cant, (2) Agsume the current distribution
along the element remains sinusoidal with
the BNCs in place of the cylindrical section.
Since the current near the center is large
and changing rather slowly with distance
from the center, this source of error,
though significant, probably is 5% or less,
(3) Assume the effective Q of the modified
element is the same as the scaled cylindrical
element. Since the BNCs account for less
than 10% of the total length of the element,
this source of error is also, at most, a few
percent. Fortunately, since the calculated
net length increase (because of the presence
of BNCs) is at most 2% of the total ele-
ment length, 2 10% error in estimating the
length increase translates to 0.02 x 0.1 %
100 = 0.2% of the element length. This is
well within experimental uncertainty.
There is, incidentally, a simple physical
explanation for both the boom- and BNC-
lengthening effects.. Near the center of an
element, where the current is highest, an
element section is mainly inductive, If a sec-
tion near the center is replaced with a piece
having smaller unit inductance {a boom or

Strays
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fatter BNC assembly), the element must be
lengthened to make the total inductance,
henice the current distribution, the same as
before. Since a section near the end of the
element is mainly capacitive, and fatter sec-
tions have more capacitance per unit
length, the shortest unloaded elements will
be “‘reverse-tapered’’—skinnier near the
center and fatter toward the ends.
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Mark Bacon, KZ9J, was first licensed in 1958,
The project of repalring an old RCA Victor con-
sole to tune in the signais of the first Sputnik
on 20 MHz sparked his inferest in Amateur
Radio. He worked Adak Island with an ugly
little 807 rig while on the alr tor the first timé.
Mark acquired his Extra Class license in the
late 1960s, but let if lapse until 10 years later,
when he retook, and passed, the Novice exam.
As an Extra Class lfcensee once again, he
enjoys ragchewing on 40 CW, designing and
bur(ding antennas, and occasionaily chasing
DX, Other hobbies inciude cooking, fiddle
playing, and spending time with his wife and
two-year-old daughter, Mark Rolds degrees in
chemistry, but Is presently empioved in the
communications industry. BEES

Next Month In OST

QFEX: THE ARRL EXPERIMENTERS'
EXCHANGE

1 Wonder what you've been missing by not
subscribing to QFX, the ARRI newsletter for
experimenters? Among the features in the May
issue were:

* (3. W. Horn, I4MK, asking, “Testing Audio-
Frequency Phase Quadrature; s Your Circle
Truly a Circle?”

® Joseph Fleagle, WHFY, helping readers deter-
mine grid locations in **BASIC Maidenhead.*”
* A preview of the 1985 [EEE Conference to be
held in Chicago, in the BITS column.

(EX is edited by Paul Rinaldo, W4R1, and
Maureen Thompson, KAIDY?Z, and is published
monthly. The special subscription rate for ARRL
members is $6 for |2 issues; for nonmembers,
$12. There are additional postage surcharges for
mailing outside the U.5.; write to Headquarters
for details.

ANTENNA-DESIGN PROGRAM
AVAILABLE

1 A modified version of the Isely/Smith helical
antenna design program (QS7, Dec. 1954) is

available from ARRL Hq. for an s.a.s.e. This
version is meant to be used for frequencies above
1000 MHz. Please identify your request as
““Isely/Smith 1000 MHz,”” and address it to the
Fechnical Department Secretary.

I would like to get in touch with. ..

(] anyvone having a technical manual for the
RCA WO 33A oscilloscope with a WG 349A
probe. Earl H. Selover, W4LPF, 1200 Fordyce
Dr,, Chesapeake, VA 23320,

[7J anyone having an instruction manual for an
Azden PCS 2800 transceiver, John W, Sherman,
W6KAS, 5301 Demaret, No. i1, Bakersfield, CA
93309,

[’} anyone with a manual for testing tubes on a
Mercury Model 201 tube tester. Ralph Gibbs,
KAIDXL, 13 Spring St., Portland, CT 06480.

[ anyone with a schematic diagram or instrug-
tion manual for a Hammarlund HQ-120X
receiver. Woody Fugate, W4IDU, Rie. 3, Box
252, Catlettsburg, KY 41129,

You've heard about it for a while now,
but you probably don’t know as much
as you'd like to about packet radio.
What's all the racket about packet? A
July article with that title explains it all.
No experience necessary!

If the article should leave you
thirsting for more, two separate
columns will discuss different aspacts
of this exciting mode.

Also on the July agenda are the final
First Steps in Radio instaliment, this
one showing how to equip your first
station, and a plain-language explana-
tion of QSK. And, for those whose in-
terest in space communications is
being piqued by the upcoming second
ham-in-space mission, there’s a basic
approach tc moonbounce.

Flease note: If the item you're particularly
interested in doesn't appear “next month,”

it most likely will be in the following
month's issue.
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» Beginner’s Bench

,/-‘“,*

Lt here can | get an inexpensive,
W small power supply for my
low-power project?’’ That is
not an unusual_question today. All too
often we tend to use a farge dc power
supply—operhaps one that delivers 12 V at
2 or 3 A—to power a homemade item that
requires a minimum amouat of current. It’s
somewhat like the ‘‘tail that wagged the
dog’’ when we connect a tiny unit to a
monstrous power supply! But, it is
understandable that an amateur would
rather follow that course than purchase a
smaller power unit for each project. After
all, dollars for hobby items are not always
easy to justify.

A srecent letter from one of our QST
readers suggested that 1 write an article
about what is inside wall transformers. He
suggested further that I explain how they
can be used in amateur work, [ was
somewhat amazed that so common an item
had escaped my attention. Perhaps T took
these units for granted, since it seemed that
everyone in the electronics hobby field
should be aware of their availability and
use. So, for those of you who may not have
worked with these bargain-price modules,
let’s look at them and point out their good
and not-so-good features,

Power Module Types

If we examine the pages of surplus flyers
and catalogs we will see all types of plug-
in transformers. Some provide a dc output
voltage, while others are made for ac-
voltage output only. They may carry VA

*ARRL f‘ontributinq Editor, P.O, Box 250,
Luther, M| 49856

36 DST=

;-« GEE, THIS 5UPPL\' J
o m & aleEf —

Plug-in Wall
Transformers—A

% Super Bargain!

Some projects don’t need big
dc power supplies. The surplus
market offers all manner of small

plug-in transformers. They may

{volt-ampere) ratings along with the out-
put voltage figure, or they may be rated for
de milliamperes and de output voltage.
Some modules are large; others are rather
tiny. Most of the plug-in power supplies
have no ac cords, but do include output-
voltage cables. Some units have screw ter-
minals for connecting the output line to the
equipment by means of homemade cords
(Fig. 1). Despite this assortment of form
factors and ratings, the unit price is usually
guite modest compared to buying separate
transformers, power cords, connectors and
enclosures,

All of the outboard power modules ara
housed in plastic cases. Nearly all of them
are UL approved or UL listed, which is
comforting to know, But some bear warn-
ings that they are for indoor use only. This

be just right for your next workshop venture.

By Doug DeMaw,* W1FB

is because the plastic case is not weather-
proof. For most amateur use, this is not a
significant consideration, but Field Day
nperators should be aware that rain and un-
protected power modules present a hazard
1o the person using them in connection with
an ac-power generator.

Advantages of Plug-in Supplies

The advantages of using wall modules
are obvious: They can be used for more
than one project, and they are outboard
from the equipment. The latter considera-
tion helps to keep the equipment compact
and lightweight. 1t also keeps the ac field
of the transformer away from criticai cir-
cuits within the equipment being powered
by the module. This can be especially im-
portant when high-gain audio circuits are

Fig 1—Two plug-in power units. The one at the left is a 18-V ac, 2.25 VA unit that has screw
terminals for the vutput connection. The broken-town unit at tha right is a de-power unit that
delivers @ V at 100 mA, de unregulated. It was opened to show the Internal structure of a plug-in

wall unit.



involved, particufarly if audio transformers
are used in the circuit..

I have seen audio filters and transformers
in receivers that were sensitive fo nearby ac
fields, and caused loud hum in the receiver
output. An example is the Heath HW.7
QRP transceiver, which contains an audio-
filter choke with a powdered-iron outer
covering. | noticed that while testing the
HW-7 on my bench in the ARRL lab, there
were times when hum was present. Other
times ! could detect no hum. i learned that
when the rig was in one position, the hum
vanished. It turned out that a nearby
fluorescent dght (with transformer)
was the culprit. Maximum coupling be-
tween the light transformer and the audio
choke occurred only when the fields of the
two units were aligned. I dread to con-
template the hum level, had there been an
ac transformer mounted within the HW-71
Most direct-conversion receivers (the HW-7
and HW-8, for example) need 80 to 100 dB
of audio gain after the detector. Therefore,
the slightest hum pickup at the head end
of the audio chain will be amplified
tremendously.

Ac Plug-in Units

There are many ac-output plug-in
transformers on the surplus market. They
are generally rated in VA, as we learned
carlier. How does this translate to useful
current capability for our project? We can
get a close approximation by cousidering
the VA to he equivalent to the E = 1
product of the transformer secondary
winding. For example, if the transformer
delivered 18 V ac at 125 mA, the VA rating
would be 2,25, based on a 60-Hz line fre-
quency (18 x 0.[25 A = 2.25). The VA
matter is commonplace, but seldom is
discussed in handbooks and other technical
literature. It goes somewhat deeper in con-
cept than this discussion permits, but it
concerns reactance, apparent power and
line frequency. Our EI calculation versus
VA will certainly suffice for the purpose
we have in mind for these little
transformers.

Dec Plug-in Power Units

We enter into a different situation when
selecting and using dc wall units. The ques-
tion arises: “‘How good is the regulation?””
We may also wonder if the dc output is
really pure, or “‘clean.”” These are valid
considerations, and they deserve some
discussion. Take, for example, the power
unit shown in Fig. 1. It was pulled apart
to show the interior. The unit, Model
DC-920, is made by National Semi-
conductor Corp. 1 bought it for 75 cents
(new) at & discount store, It is rated for
117-¥ acinput, 60 Hz. The output is rated
at 9-V de, 100 mA. Although we may con-
clude that this power unit is just right for
many small cireuits we might tack together,
certain restrictions exist. Among them are
{1) How much ripple can our circuit
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Fig. 2--The schematic diagram of the dc wall

unit of Fig. 1. Filtering is minimal, and there is
ne requlator. The 117-V ac line Is unbypassed,
and no fuse has been included.

tolerate? and (2) How good must the
voltage regulation be under varying load?

The schematic diagram for the unit is
shown in Fig. 2..Note the simplicity of the
design. There is no provision for voltage
regulation and little filtering. The power
unit would be fine for a calculator or tran-
sistor AM-band radio, assuming the peak
current did not exceed, say, 70 mA. The
greater the current demand of the unit
being powered, however, the greater the
ripple and the greater the sag in output
voltage. This would be unsuitable for
powering a VFQ, a high-gain audio strip
or some other ¢ritical circuit that did not
contain suitable ripple filtering and voltage
regulation.

I have opened a number of the common-
Iy available dc-power units and have
learned that they follow the general design
seen in Fig. 2. There is nothing we can do
to provide regulation of the output voltage
if our equipsnent requires the 9 V that is
available from the power module. We
could, on the other hand, feed the 9 V into
a 5-V regulator and use the system for
powering a 5-V circuit, This is because a
regulator, in order to function, must have
a greater input voltage than it delivers as
output. If we needed 9 V regulated, we
would have to purchase a plug-in dec
module that could supply at least 12 V. A
three-terminal regulator is suitable for our
job. The dc current available for our equip-
ment would, of course, be less than the
value specified for the plug-in unit. This is
because the regulator consumes power in
the process of providing regulation. All of
these factors must be taken into account.
Fig. 3 shows how we might obtain an 8-V,
100-mA regulated de operating voltage
from a 12-¥, 200-mA wall unit. We have

Fig. 4—A large plug-in ac transformer bought
for $3.80 from a surplus dealer. It provides an
output of 16.5-V ac at 1 A.

added a three-terminal regulator and a
couple of 0.1-uF bypass capacitors.

The primary inconvenience in using wall
transformers is that there is no on/off
switch to control the ac input. We must
either unplug the unit from the wall when
the equipment is to be turned off, or leave
it plugged in and turn off the dc voltage
by means of a switch in the equipment box.
Additionally, the ac input to the wall unit
has no fuse or ac-line bypass capacitors
inside the plastic case, It is good practice
to bypass the ac line near the transformer
when possible, This helps to keep RF
energy out of the power unit and the ac
line. 1 usually install a fuse in the dc line
between the power module and the equip-
ment: The usual cause for overloading can
be found in the equipment rather than in
the power module.

Obtaicing Plug-in Units 2t Low Cost

Fig. 4 shows a fairly hefty ac wall
transformer 1 purchased from All Elec-
tronics Corp. about a year ago for $3.50."
The output is 16.5-V acat i A. [ have used
it as the basis for an B00-mA, 12-V dc
power supply. 1t was made by American
Telecormmunications, and the part no. is

'Notas appear on page 38.
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Fig. 3—A method for adding a voltage regulator to the output of a do wall transformer power
unit. U1 and two 0.1-xF capacitors have been added external to the plug-in madule.
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Fig. 5—8chematic diagram of the rectifier, tilter and reguiator used with the transformer of

Fig. 4. D1, D2, D3 and D4 are 2-A, 50-PRV rectifler diodes. F1 is a slow-blow fuse. VR1 is a 1.5-A,
three-terminal regulator with a fairly large heat sink added. The dc from this system is very
clean, from a ripple and noise standpoint, even at loads in excess of 0.5 A. U1 was purchased
from BCD Electro, Richardson, TX 75083-0119, for $1.50. It is In a TO-3 style of case.

719030-01. | no ionger find it listed in the
All Electronics catalog, but there is a
similar unit (no. WTS-170) that seils for 4.
It is rated at 17.5-V ac, center tapped, 500
mA. The rectifier, filtering and regulator
circuit I use is shown in Fig. 3.

All Electronics also lists a 9-V ac, 1-A
wall transformer (WT-2100) at $3. This
would be a fine unit for use with a voltage-
doubler circuit and a three-terminal
regulator to provide 9- or 12-V dc at 300
or 400 mA. If vou wish to get fancy with

wall transformers, you might be interested
in an item soid by Mouser Electronics in
California.? 1t is offered as item no.
41AC116 for $6.59 in single quantity. The
output is de at 300 mA. Various voltages
are available (3, 4.5, 6, 9 and 12). The
output cable is terminated in a4 molded
four-way plug that mates with most of the
commaon jacks in use today. Furthermore,
the primary is switchable for 117 or 234V,
50/600 Hz. There is no mention of the
oatput being regulated, but that should be

a simple matter for us hams to deal with
by installing a three-terminal regulator
inside the equipment box.

Another vendor that sells surplus wall
transformers is Marlin P. Jones &
Associates.’ You may obtain a 14-V c wall
umit that delivers 500 mA, (no. TR-1260) for
only $4. It comes with a 7-foot cord that
ends in a mini phone plug.

Nearly all surpius dealers sell a variety
of plug-in power units. For the most part,
the prices are quite atiractive with respect
to the individual cost for power
transformers. The use of wall transformers
is one way for vou to shave costs when
building homemade gear. Certainly, QRP
enthusiasts should find many uses for plug-
in wall types of power supplies.

Notes

1805 B. Vermont Ave., Lus Angeles, CA 20008,
tel, 213-380-8000.

11433 Wondside Ave., Santee, CA 952071, tel.
619-449-2222,

PO, Box 12685, Lake Park, FL 33403, tel.
305-848-8236. Bl

New Products

CONNECT SYSTEMS, INC.
MODEL CS-16 DECODER

{1 The 'S-16 is a 16-function DTMF decoder
board designed to securely control virtually any
apparatus via radio or line. The decoder may be
used to control various repeater on/off
functions.

A unique feature of the C8-16 is dual
password control. Two separate, user-
programmable, three-digit passwords create
hierarchical control capability. The primary con-
trol password can access all 16 of the available
functions. The secondary password accesses only
eight of the 16 functions. Additionalty, a special
primary password command that can enable or
disable secondary password access is available,
The CS-16 provides such a high degree of
multifevel security that control can be ac-
¢complished directly on voice channels,
gliminating the need for separate control
frequencies.

Each of the 16 functions is provided with an
open-collector and 5-V CMOS logic output. A
strobe output is also made available in open-
collector and logic format. This output can be
used to gate repeated audio so that DTMF cou-
trol commands are not retransmitted.

A power-up reset feature places all outputs in
the off state. An audio preamplifier with level
control permits the crystal-controlled tone
decoder to operate over the wide input range of
10 mV to 2 V. A strobe LED lights when any
of the 16 buttons on a pad is pressed. (The CS-16
¢an also be used with 12-button pads.) An on-
board voltage regulator permits operation with
a 10-25 V dc power source, The {'S-16 incor-
porates reverse-polarity protection, and draws
less than 20 mA from the supply.

38 11 £

Each (8-16 is constructed on a top-quality
glass board with plated-through holes. The board
is reflow soldered and machine trimmed. The
dd-pin edge connector is gold plated for
refiability. Each C8-16 is supplied with a mating

connector, @ manual and a limited six-month
warranty. Price class: $150. For more informa-
tion contact Connect Systems Inc., 23731
Madison 5t., Torrance, (A 903505; tel,
213-373-6803,—Paui K. Pagel, NIFR




Hints and Kinks

Conducted By Bob Schetgen, KUTG
Assistant Technical Editor

SLIDE MOUNT YOUR KEYBOARD

[ My operating table became crowded when
1 added a computer and monitor to my sta-
tion. A keyboard saves the effort of switching
between my separate CW transimit and receive
programs during computer-CW operation.
The keyboard remained on the table top for
a short while, but the awkward typing height
and disorderly wiring set me to thinking about
a better arrangement. I was at a loss for a new
keyboard location. An [8-inch drawer slide
and some scrap lumber were my answer, This
simple installation places the keyboard at a
proper height for fatigue-free typing, yet
allows me to simply slide it out of my way
when not in uyse.

This description covers the details of my
arrangement. The dimensions of various parts
must be chosen to fit each station. Feel free
to tailor the idea for your own shack.

Fig. 1 shows the general layout of the drop-
mounted keyboard scheme. The ppening re-
quired for the keyboard is | inch wider than
the keyboard case: 13.5 inches. Adjust the
side-support height so that the key taps will
be about 26 inches above the floor (an ideal
typing height). If the table is 30 inches high,

" a drop of about 7 inches is satisfactory.

Fig. 2 shows the construction details of one
side support and slide mount. Fasten the
drawer slides to the keyboard with any con-
venient screws. Mount the mating section of
the slide even with the bottom of the side sup-
port and about | inch behind the support
front edge. This ensures that the knobs do not
project beyond the table front when the
keyboard is retracted. Dress the keyboard
leads to the rear, under the table, with enough
slack to allow for keyboard movement. In-
stall a lock pin on one of the slides to pre-
vent movement when the keyboard is in use.
This system has worked very well for me.
- Sal™ Sulzano, N2CPM, Bronx, New York

A THUMBWHEEL-FREQUENCY-
CONTROL AID FOR SIGHTLESS
HAMS

3 The following modification gives a tactile
zero reference on various models of
VHE/UHF hand-held transceivers that use
thumbwheel frequency control. First, set all
of the thumbwheel switches to zero. Then, use
a razor knife or file to remove one of the tabs
from each thumbwheel section. This provides
an indentation that can be felt when each sec-
tion is set at zero. The operating frequency
can then be set by counting switch positions
from the notch on each switch section. This
modification has merit for visually impaired
hams, but sighted hams can also benefit
because it allows tactile frequency selection
when operating while driving or in the
dark.—Mark A. Cobbeldick, KB4CVN, Fort
Payne, Alabama

AN ACCURATE, INEXPENSIVE
FREQUENCY MARKER

[0 A highly accurate series oscillator can be

constructed from seven components for about
$10. The marker is based on the model
CX-1H quartz crystal, which is a tuning-fork

e 7
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Fig. 1—A keyboard installation under an operating table, The distance, H, from the keys to the
floor should be approximately 26 inches. Separate the side supports by the width of the
keyboard plus the width of the slides. Cross braces may be necessary at the lower edge of the
side supports it the supports ot their connections to the table are not solid.

T K2 OR Ax3

METAL OR WOOD BRACE
BETWEEN SLIDES

Fig. 2=--Construction and mounting details of a side-support and drawer-slide assembly. Dimen-
sions and materials shown are those used by the author arid are not critical.
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Fig. 3—A schematic for the frequency marker. U1 Is a CD4069, or equivalant, CMOS hex
invarting buffer. Y1 is a 100-kHz CX-1H crystal from Statek.
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Flg. 4—~Full-size circuit-board etching pattern
tor the frequency marker, shown from the foil
slde. Hlack areas reprasent unetched copper.

resonator manufactured by the Statek
Corpotation.® Statek produces these erystals
for use in quartz watches and they have a fre-
quency tolerance of +0.005% at 25 ° Celsius.
The modules cost about $6 each.

A schematic of the frequency-marker cir-
cuit is shown in Fig. 3. It consists of three
cascaded inverters and three paralle! buffer
inverters. The entire circuit can be etched on
a 1.6- x 1.3-inch board, as shown in Fig. 4.
{Fig. 5 is a parts-placement diagram for the
circuit.) 1 used the components specified by
Statek and the marker oscillated at 100.0015
kHz. [Larry Wolfgang, WA3VIL, used a
“gimmick”’ capacitor for C1 in the frequency
marker he built in the ARRL lab. The
gimmick is two wires of a no. 24 AWG ribbon
cable, Start with the wire somewhat longer
than 3% inches, connect the output of the fre-
quency marker to a frequency counter, and
trim the gimmick wires untii the marker is on
frequency.—Ed.| Since the nominal frequen-
<y of the crystal is 100.00 kHz, the measured
frequency is within the quoted tolerances.

"The oscillator provides an ideal frequency
check for the Argonaut and other radios that
lack an internal frequency marker. Statek
manufactures the CX-1H crystals and pro-
vides circuit component valiues for frequen-
¢ies from 10 to 600 kHz. Thus, most HF
receiver calibration can be accomplished with
this inexpensive and easv-to-build circuit.
~~Michael C. Schell, KC3PE, Gaithersburg,
Maryiand

AN AID FOR DRIVING GROUND
RODS

{71 We all know the importance of a good
ground system. [t not only protects equipment
and people from lightning, but it is vital to
effective station operation. This is why the
arduous task of driving ground rods into the
earth is necessarv. How many of us, though,
have missed a swing and struck a glancing
blow, or hit a friend or ourself?
Motivated by self-induced pain and the

*The CX-1H Is available from Statek Corp.,
512 N. Main &t, Orange, OGA 92668, tel
714-638-7810.
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Fig. 5—A parts-placement diagram, shown trom the component side of the board. Gray areas

show an X-ray view of the copper pattern.
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Flg. 6—A side view {A), bottom view (B) and
ohlique view {C} of the ground-rad driving cap.

desire to have a good ground system for the
shack (1 use four ground rods, connected in
parallel}, T looked for a better way to drive
ground rods safely. Since striking the small
area on an $-foot rod is rather difficult and
hazardous, it would be a great improvernent
to increase the siriking area of the rod. The
simple rod cap shown in Fig. 6 increases the
striking area to a 4-inch-diameter circle, it is
casier and safer to drive a ground rod with
this tool.

As shown in the figure, the cap consists of
a é-inch-long by 9/16-inch (inside) diameter
pipe welded to a d-inch-diameter, '%-inch-

thick steel plate. The dimensions dare not
critical, but this cap has served me well, The
steel striking plate has proved strong enough
to take 2 pounding and big ¢nough to pro-
vide an easy target {or any size sledge
hammer. I selected the pipe length so it would
give good stability and a straight driving
force, while serving as a guide to leave
6 inches of the ground rod exposed after it
is driven. Use a pipe large enough to fit
foosely over the ground rod. [ have driven
many ground rods with this driving cap, and
found it to be efficient and safe.~Jim
Headstream, KESNQ/G4VSM, Chillestord,
Suffolk, Engiand

TR-2400 12-V POWER CORRECTION
.1 Craig Martin, KR6T, the Customer Ser-
vice Manager of 'I'rip-Kenwood Communica-
tions, has brought to my attention a possible
misinterpretation of **12-V Operation for the
TR-2400"" (Hints and Kinks, April 1985
OST). The article shows how to connect an
external 9,6-V dc supply to the transceiver
without disabling the external microphone or
tope cireuitry. The modification does not con-
vert the TR-2400 for operation from 12-V de.

In the first paragraph of the April article,
Mr. Zak mentions that the radio requires
9.4-V dc (the correct figure is 9.6 V), rather
than 12-V de. Do not overlook that statement:
Darnage is likely if the radio is connected to
& poteniial exceeding 11.04 V de. A suitable
mobile power supply (from “‘The Perfect 10:
A Power Supply for FM Portables,”” March
1984 ()87} is shown in Fig. 7.—Bob Schetgen,
KUTG, Assistant Technical Editor
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Fig. 7—&chematic diagram of the regulator circuit. The resistor is a carbon-compesition type.
CGapacitance is in microfarads. The input capacitor is eiectrolytic. Parts numbers in parentheses

are from Radio Shack.

D1—8ilicon power dicds, 1N40O1 or equiv.
DS1—Green LED (276-022),
F1,F2—Fast-acting fuse. 1 A (270-1273).
$1—5PST toggle {275-602).

U1—10-V, 1-A, three-terminal regulator, Texas

fnstruments 7810 or equiv, (available from

Active Electronic Sales Corp., Box 1035,

Framingham, MA 04701, tel, 617-366-0500).
@E]



Technical Correspondence

Conducted By Jerry Hall, K1TD
Associate Technical Editor

The publishers of QST assume no responsibility for statements made herein by correspondents. .

ICOM BACKUP BATTERIES

[ Warning: If you own an ICOM R71, 751,
271 or 471, don’t disconnect the lithium bat-
tery on the memory board! Al these models
use a common memory plug-in board that
contains two [Cs and a lithium battery.

A friend of mine wanted to experiment with
the memory circuit, so he disconnected the
battery in order to install a socket tor the
RAM. His radio didn’t work when he recon-
nected everything, and his call to ICOM con-
firmed that the RAM contains the microcode
that gives each model radio its own personali-
ty. His board is on its way back to (COM for
reprogramming, which can’t be done at the
dealer’s. For ICOM owners, this means that
when the lithium battery runs down (seven-
year life), the memory board must be sent in
for reprogramming.~-Robert §. Parnass,
AJES, ARRL Technical Adviser, 530 Kiowa,
Naperville, IL. 605635,

DATA TRANSMISSION VIA
AMATEUR RADIO

] With the growing availability of micro-
processors to the radio amateur, it is time to
launch a drive to encourage experimentation
and investigation into ways to apply this new
technology so as to improve basic radio com-
munication. Modern, synthesized, solid-state
transceivers have found their way into most
ham shacks, and there is an ever-growing seg-
ment of our hobby concerned with “‘non-
voice’ communications. Examples would be
digitized SSTV, RTTY (in its various forms),
packet radio and, of course, CW.

Transmitting data by radio, as opposed to
voice, is the area in which the amateur com-
munity will find the best opportunities to
make significant contributions to the state of
the art in upcoming vears. For instance, by
synchronizing the transmitter and receiver and
employing digital-signal processing at both
ends, it is possible to improve message
reliability, reduce bandwidth and power re-
guirements, and realize a virtual immunity
from adjacent-channel interference—all at the
game time,

My interest was sparked by a two-part ar-
ticie in QST on coherent CW by Charles
Woodson, WONEY.’ 1 got in touch with Bert
de Kat, VE3DPB, who had been working with
CCW for several vears. From Bert’s records,
I was able {o review what has been done to
date, The breakthrough was Ray Petit’s *‘in-
tegrate and dump’” analog filter, which has
been used by all experimenters in this field.
The trend in industry lately has been to
replace analog filtering with digital-signal pro-
cessing, s0 1 set about to develop a digital
sampling filter for CCW use. This micro-
processor-based machine works by sampling
the received audio waveform at high speed
and converting the instantaneous voltage

'C. Woodson, "Coherent OW—Part 1, The
Concept,” QST, May 1981, p. 11, and “Coherent
s:ggrPaqtsz, The Practical Aspects.” QST, June
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values to numbers, The numbers are stored
in computer memory and then treated
mathematically to produce the desired nar-
rowband filter response. I also devised a way
for the computer to synchronize itself
automatically with the transmitted signal. It
is possible for the computer to recover the in-
telligence in a C'W signal that is 50 weak it
cannot even be heard in the headphones.
Unlike the integrate-and-dump filters, the new
system is also useful for enhancing weak
**noncoherent’’ (ordinary) CW signals (if the
transmitter has good frequency stability).

The algorithm works by “least-squares’”
fitting a sine-wave curve onto the sampled
data points. The trequency of this sine wave
is selected by the operator and is the filter
center frequency. The filter bandwidth is
determined by the run-fength of circular
memory buffers that are used to hold the sam-
ple values. This bandwidth is adjustable by
the operator and may range alt the way down
to only 1 Hz wide.

There is a figure in The ARRL Handbook
that illustrates the general response
characteristics of such a filter, reproduced
here as Fig. 1.? In addition to the main
response at the center frequency, there are in-
finitely deep nulls or notches that occur every
10 Hz on either side of the center frequency.
If we had only 1 kHz of spectrum to work
with, and if stations agreed to operate on fre-
guencies that were exact multiples of 10 Hz,
we could have 100 simultaneous QSOs in that
I kHz with almost ne possibility of QRM.
Each filter would neatly notch out every other
channel except the one we wanted to receive.
By contrast, consider ftrying to run 100
simultaneous Q80s in a 1-kHz-wide part of
the 80-meter phone band using SSB!

Turning to RTTY, current amateur prac-
tice is to transmit at 45.45 bauds using a shift
of 170 Hz. If we narrowed the shift to only
45.45 Hz, the RTTY signal could be recovered
“optimally’” by using two such sampling
filters spaced 45.45 Hz apart with a simple

G, L. Hutchinson, ed., The 1985 ARRL Handbook
Newlington: ARRL, 1984}, Fig. 17, p. 21-11.
A complete section on coherent CW is con-
tained in The ARAL Handbook, p. 21-9,~Ed.]

comparator at their outputs. To run the two
filters on different frequencies, the hardware
could be just the same as for CCW, except
we would need one extra sample-and-hold
network and one exira programmable divider
to syuthesize another set of sampling strobes.
If we changed the standards slightly again and
went to 110 bauds and a 110-Hz shift, RTTY
transmissions could coexist very nicely with
the 10-Hz-wide channel spacing of CCW.

The sampling filter technique can also be
used very effectively to demodulate MSK
{minimum-shift-keving} transimissions, This
would find application in the optimum
recovery of high-speed packet data transmis-
sions. It seems sensible to use digital signal
processing to compensate for the channe] ef-
fects encountered when sending packets via
satellite. Indeed, such an adaptive channel
equalization system may well turn out to be
the only practical way to obtain reliable
packet communications via satellite,

The point is that many already-existing
facets of Amateur Radio seem to be con-
verging on the use of coherent signaling with
digital processing. We have the spectrum
allocations, we have the transceivers, and we
have the growing number of hams who are
becoming involved with computers. I believe
that in order te encourage further experimen-
tation and innovation in this exceptionally fer-
tile field, we must get many more coherent
signaling stations operating; in order to do
this, we must create a surge of interest and
enthusiasm within the amateur fraternity.

Use of available media channels is one way
to do this. As The ARRL Handbook says,
“It’s an idea whose time has come.’” 1 would
like to see much more space in QST given to
construction projects in this field, or a
separate book on the subject, 1 hope the
League members will get behind this in a big
way and push hard to learn coherent signal-
ing concepts and to encourage further
development and experimentation.— Bilf de
Carle, VE3ORBE, 235 Bayihorn Dr., Apt. 301,
Thornhill, ON L3T 3V6

[Editor's Note: The editors of QST Invite participa-
tion toward meeting this chailenge, and
especially invite material for publication about
these tachniques and activities.
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Fig. 2—Calculated
reflection coefficient
and standing-wave
ratio vs. frequency
tor a single-wire
dipole and dipoles

4 with [umped con-
s stants (G1 and L1) at
the feed point.
For the curve where
Zo is 140 ohms:

Gt = 2000 pF

L1 = 09006 gH
For the curve where
Zo is 100 ohms:

G1 = 3500 pF

L1 = (.5146 pH.
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ONCE MORE WITH THE 30-METER
BROADBAND DiPOLE

[1 With reference to earlier items by KITD
and W7ZOl in @57, it Is possible to design
a simple, adjustment-free matching network
that will make an 80-meter dipole have a
reasonable SWR across the band.** When
using Hayward's RLC model of the dipole,
a simple parallel-tuned circuit across the
antenna feed point gives less than 2:1 SWR

*J. Hall, “The Search for a Simple, Broadband:
80-Meter Dipole,” QST, April 1983, p. 22.

"W. Hayward, *'Limitations to Broadband
impedance Matching,” Technical Corras-
pondence, Q8T, July 1984, p. 45
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Fig. 3—Proposed method ot feeding a
balanced antenna with unbalanced line. The
shielded conductor ot the coax line must be
connected at the exact center of the coil,
which Is an electrically neutral polnt in the
antenna system.

across all but the bottom 10- to 20-kHz of the
band, as shown in Fig. 2.

This method does require a source im-
pedance of 140 ohms, so a broadband
matching transformer will be needed at the
input. 1 see no reason why you couldn’t just
tap the input down on L1 and use L1 as an
autotransformer to accomplish the impedance-
matching function. In fact, although 1 have
not tried it, it may be possible to include the
balanced-to-unbalanced transformation in the
same coil, as shown in Fig, 3, To tune this
network, use a dip meter with no antenna
connecied. Then install the network on the
antenna and adjust the input tap for the best
compromise SWR across the band.

By choosing a lower characteristic im-
pedance, you can get much better SWR over
a narrower bandwidth (Fig. 2). Retune both
the antenna and the network to center the
response on either the phone or CW portion
of the band.

You can get better SWR in both the full-
band and narrow-band case by adding a serjes-
tuned circuit to the input (Fig. 4). The im-
provement is marginal, however, and com-
plicates the impedance step-up arrangement,
s0 it is probably not worth the effort. It would
be better to take Hayward’s suggestion and
make the antenna itself inherently more broad-
band. One method is to *“fatten’” the elements
by using a wire cage arrangement or similar.
Of course this would change the values of Zo,
L1 and C1.

Fig. 4—Calculated H

reflection coefficlent
and standing-wave
ratio vs. frequency
for an antenna with
shunt and serias
lumped constants at
the feed point

o BWR 240
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The original graphs for Figs. 2 and 4 were
drawn with an HP-87. I would be happy to
send a copy of the program to anyon¢ who
sends me an s.a.s.e.—Alan Bloom, NIAL, 260
Arata Ln., Windsor, CA 95492

ANTENNA CURRENT

i Some points in the letter from John
Belrose, YE2CV, need clarification.’ ““The
larger the radiator current, the greater the
power radiated’ is not an accurate statement
unless current is the ondy parameter changed.
An antenna with low currents can and usually
does radiate power with higher efficiencies than
high-current antennas.

An example would be comparing an end-
fire array having }4-wave spacing to one with
1/16-wave spacing. The current is certainly
much higher in the close-spaced array, but the
radiating efficiency is much lower!

Two statements seem to contradict
themselves in the text regarding the phase of
the currents. First it is stated that the phase
of the current is constant over a current loop.
In the next paragraph it is stated the voltage
and current are 90° out of phase in a resonant
radiator. This would mean a resonant dipole
is a pure reactance. In resonant dipoles the cur-
rent and voltage are in phase at any point in
the antenna; only the ratios change.

A final point is that an antenna does not
have to be “resonant’ to receive or radiate ef-
fectivelv. 'Terminated rhombics are fairly
efficient examples of nonresonant antennas.
*‘Resonance’” has nothing to do with
efficiency. Efficiency is determined solely by
the ratio of the loss and the radiation
resistance.~ Tom Rauch, W38JI, 9305 Walford
Ave., Cleveland, OH 44102

*J. 5, Belrose, “How 0Doss Transmatch
Work?” Technicaj (‘orrespondance, (ST,
March 1985, p. 4 [0

Feedback

i1 In the April 1985 Product Review of the
Kenwood TH-21AT transceiver, p. 47, the
term CTCSS should have been used instead of
“tone-burst generator.” Further, the battery-
holder identifier is EB-2, not BB-2.

i-] Leo Younger, N6KKR, has found an error
in “Coaxial Cables: Their Construction and
[Jse” (Nov, 1984 ST). The equation shown
in Fig. 4 on page 21 should read:

Attn = 10 log % dB

[21 Check Fig. 3 of ‘A Power-Supply Perfor-
mance Tester,” p. 19, April 1985 (ST, To
avold a safety hazard, the line switch S1 should
be shown in series with and to the right of F1
in the “hot” side of the line, and not in the
neutral leg as shown.

-] An erroneous reference to an equation
number appears i the notes at the end of
Technical Correspondence, March (985 QS7,
p. 46. Note 5 should reference Fig. 9, plot of
Fg. 12,

[1 In Fig. 4 of “A Simple 435-MHz Transmit-
ter,” May 1985 QST, p. 16, breaks should be
shown in the striplines beneath C16 and C19.
This is properly shown beneath C25 and C26
ip. 17). [ETL2



New Books

THERMAL COMPUTATIONS ¥OR
ELECTRONIC EQUIPMENT

by Gordon N. Ellison. Published by Van
Nostrand Reinhold Company, 135 W. 50th
St., New York, NY 10020, First Edition,
1984, Hard-bound, 744 » 1044 inches, 397
pages including index. $34.50,

Reviewing a book recalled memories of my
high school years, when such a task was con-
sidered drudgery. Later, my experience with
professional technical texts was that they are
b-o-r-i-n-g. Both of these presumptions
turned out to be highly inaccuraie with this
text. | found it different; not heavy in style,
nor overpowering in mathematics. T have to
confess that authors who try to impress me
with their mathematical prowess do not keep
my interest, but Ellison has turned the tables
with an interesting and understandable text;
vou can follow the material without requir-
ing a college mathematics refresher course.
Ellison notes that “‘designers with only a
precalculus background have been successful-
ly taught the vse of most of the technigues
contained in the book.” You should have a
background in some form of physical theory
(physics, or mechanical or electrical engineer-
ing), but you’re not expected to have any for-
mal training in heat-transfer technigues.

This book covers those areas that are most
important to amateur electronic-equipment
heat-transfer computations. it does so in an
understandable manner with meaningful ex-
amples. Material on heat pipes, thermoelec-
tric coolers, liquid cooling and so forth is not
included. The book deals with aspects of heat
transfer in electronic equipment, which the
author applies to practical design probleras:
conduction, radiation and convection by
natural or forced air flows.

Descriptions of heat-transfer processes are
presented clearly; numerous practical ex-
amples are shown. Convective heat transfer
is a complex subject, but Ellison lucidly
highlights the important parameters.

Another area that is very well presented is
radiative heat transfer. This mode is usually
glossed over in many texts or is presented in
a manner that does not relate to the principal
thrust of the text. Ellison’s excellent presen-
tation of the “geometry’’ (geometric shape
tactors) of radiative heat transfer makes the
subject understandable. With illustrations, ke
identifies the useful contribution of radiative
heat transfer to the rating of a naturally
convection-cooled transistor heat exchanger.
Thorough discussions of other heat-sink fac-
tors are also presented. These include items
such as optimum fin spacing and conduction
effects. You’re provided with sufficient infor-
mation to evaluate accurately and analytically
any heat sink in natural convection — the
guiet, “‘no-moving-parts” mode of heat
transfer.

‘When dealing with convective air flow,
Ellison discusses both forced and natural con-
vection flows. He includes an interesting
presentation that determines the buoyant air

flow of natural convection, an approach ['ve
not seen before. Step-by-step iterative pro-
cedures are presented to allow any reader to

duplicate the air flow computations.

The author states that ““Chapters | through
6 are intended to give the reader a solid foun-
dation (for electronic equipment heat transfer)
and provide the self-confidence that is
asspciated with independence from a large
computing facility. Unfortunately, the time
comes when the arithmetic chores are exceed-
ingly formidable, and satisfactorily accurate
temperature predictions are impossible
without digital computation aids.”” The re-
mainder of the book presents two interesting
computer programs written in ANSI
FORTRAN 1V, along with operating instruc-
tions snd illustrative examples for both
prograins.

Fortunately, 99% of the thermal-design
problems that will be encountered with
Amateur Radio equipment do not require the
use of the powerful computer tools presented
here. You should, however, read and under-
stand enough of the program descriptions to
be familiar with the advantages and re-
quirements of numerical analyses that are
higher-powered than those provided by the
pocket calculator.

One difficulty with Ellison’s preseatation
is his choice of units of measure of physical
processes and materials. Traditionally in the
U.5., the *engineering units'* of heat transfer
have been the BTU/hour/1b/foct system,
which are somewhat incompatible with elec-
trical functions where energy is expressed in
joules, power in watts and time in seconds.
Fundamentally, electrical terms are in SI or
metric units, and persons dealing with elec-
tronic heat transfer must resort to handling
both systems of units. This can be achieved
by converting electrical terms to Btu or con-
verting Btu data to watt-second terms. My
opinion (based on 25 years in the business)
is that it is far better to do all of the com-
putations in metric terms, converting only in-
put physical-length units from inches and feet
to millimeters and metets, In that manner, we
are able to communicate more easily with our
electronic brethren.

Ellison uses some sirange physical
properties units, e.g., gm/in?, Mixing metric
and English units is poor at best; misusing
metric units is awful. The metric unit of mass
is the gram, and is properly abbreviated ‘‘g”’,
not ““gm’’! In addition, the use of CGS
system energy notation ““cal.’’ (for calorie)
is bad, as the author does use the wait for
power, and the natural expression for energy
is the joule (watt-second). In the chapter on
airflow, the author pays the price for using
clumsy English engineering units in dealing
with airflow continuity. In my metrically
jaundiced opinion, the volumetric airflow of
cubic-foot-per-minute should be directly con-
verted to metric mass flow terms, dispensing
with some of the messy in-process
conversions.

Criticisms aside, 1 wish to thank Gordon
Ellison for giving us such a useful text. It is
one I can feel proud to present to my elec-
tronics friends (e.g., W1FB), and know that
there is a reasonable chance that even they will
undetstand heat-transfer principles. — Dick
Jansson, WIMFAB, ARRL TA

SYNCHRONOUS PACKET RADIO
USING THE SOFTWARE APPROACH

by Robert M. Richerdson, W4LUCH.
Published by Richcraft Engineering Lid., 1
Wahmeda Industrial Park, Chautaugqua, NY
14722, tel, 716-753-2654. First edition, 1984,
Spiral-bound, 8% x 11 inches, 253 pages.
$22. Program disk for
‘TRS-80® microcomputer Mode! 1 or III, $29.

Here is a fascinating new approach to
1200-baud packet radio using the AX.2S5
protocol and the TRS-80 microcomputer, The
author uses software to replace the hardware
found in the Tucson and Vancouver terminal
node controller (TNC). Items replaced include
the microprocessor, the expensive
SDLC/HDLC controller, extensive EPROM,
dynamic RAM, RS-232-C UART and an-
cillary support chips. Also, the program unses
Port & for input and output, 5o an expensive
RS-232-C interface is not required on the host
microcomputer.

The software is written in Z80® assembly
language, so knowing that language is a con-
siderable advantage to the reader. If you’re
unfamiliar with assembly language, Chapter
12 tells you how to modify the program using
the built-in edit/medify mode to place your
own call sign and prepared messages on disk.

This book is an encyclopedia of syn-
chronous packet-radio information for the
newcomer and old-timer alike. My only
criticism is that the author goes too deeply
into the finer points at times. But since the
book is for newcomers as well as experienced
packeteers, this criticism mav not be deserved.
Richardson’s sense of humor creeps through
accasionally, which makes otherwise dry and
difficult material a pleasure to read. I found
myself looking forward to the next chapter
as | finished reading each one, 1 suggest that
this book is a “*must” for every present or
future packeteer who wishes to understand the
AX.25 protocel thoroughly, whether they
choose to implement the hardware approach,
the software approach, or both, as T did. T
compliment Bob Richardson on this signifi-
cant contribution to Amateur Radio.—Dr.
William M. Laird, W2CIX

Strays -~u8f

1 would like to get in touch with. ..

[ anyone with an owner’s or service manual
for a Regency HR 212 2-meter transceiver.
James Lee, WB4GWX, 3004 Ridge View
Court, Fort Worth, TX 76118.

1 anyone who has a schematic diagram and
FM medifications for the Lafayette HA-144

2-meter portable transceiver, Steven J.
Robeson, KC8M, MAG-49, 4ih MAW, Naval
Alr Stn., Willow Grove, PA [9090-5010.
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The ARRL/VEC: A Progress

Report

A no-nonsense look at what has been accomplished, and what
you can expect from the ARRL/VEC in the future.

By Curtis R. Holsopple,* KSCH and Jim Clary,** WB9IHH

The Volunteer Examiners in Laramie, Wyoming, conducted a test session that could well be used as @ model for all other fest sites.
The Laramie and Cheyenne VEs were professional, courteous, very friendly and supportive, and performed in such ¢ manner as
10 win ihe confidence of any doubter of the new ARRL Volunteer Examiner Program.—Duane $hillinger, WB7NHR.

““I feel that the procedure followed and the atmosphere provided were excellen:. Also, the convenience of being tested on a weekend
was a real plus. The examiners were helpful and honest, and the test site was comfortable and accessible. ”"—Larry W. Garens, KC50Q

““The warmth and care expressed by the VEs were definite factors contributing to our confidence hefore the code fest. Congratula-
tions to the hams at the Charleston, West Virginia, Amateur Radio Club who made our upgrade trip a memorable and happy ex-

periencel—S&teve Litwins, NJEN

persons who have been tested by

VE Teams working with the
ARRL/YVEC, Not only are they happy with
how the program is working, they took
exams at locations the FCC rarely, if ever,
had the time to visit. The ARRL Volunteer
Examiner Program works! 1t works well,
thanks to the thousands of ARRL-ac-
credited Volunteer Examiners who were
equal to the challenge. We have about 20
file boxes and drawers full of test results
and letters at Hq. to back up that claim!

T he above are typical letters from

Testing Activity Is High

The FCC test-results data show that the
ARRL/VEC is toordinating the majority
of all testing. ARRL-accredited VE Teams
have given tests in 49 states plus Guam and
Puerto Rico, Iceland, Japan, Germany,
Saudi Arabia and the Pacific island of
Kwajalein (if vou can’t find that one, it’s
north of the Marshall Islands). We’re coor-
dinating more than 150 test sessions each
month. We expect to serve about 30,000
candidates in 1985—that’s more than the
FCC handled during their last 12 months
of Field Office testing.

Before the VE Program began, we
wondered what the pattern of test activity
would be. We phased the ARRL/VEC
program in by supporting sessions held at
conventions and hamfests only. Over the
past seven months, however, the trend has
¢leariy moved away from a few large test
sessions to many small sessions (an average
of 16 candidates each) sponsored by clubs.

Many metropolitan areas have unex-

*Manager, ARRLIVEC Dapartment
**Assistant Manager, ARRLVEG Department
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pectedly benefited from the VE Program:
Neighboring Amateur Radio c¢lubs that
have competed (even feuded) in years past
are working together to serve their com-
munities with convenient schedules of ex-
aminations. Some club groups contribute
VEs to a central testing site on a rotating
basis, while other arcas rotate the test site
itself around a given metropolitan area.
Still others work more independently, but
communicate with each other so that test
dates are distributed evenly throughout the
year.

The foreign test sessions usually occur at
military bases overseas, where U.S.
licensees are stationed for military,
diplomatic or commercial reasons. As they
received little service from the FCC in the
past, we are pleased to provide an oppor-
tunity for them to upgrade their licenses.
(Note: Overseas VE testing is intended only
for 1.8, citizens and persons who will be
traveling to the USA.)

The ARRL/YEC Coordinates Locai
Activity

One of the hallmarks of the ARRL/VEC
is that we do nor march out from New-
ington, Connecticut, dictating when and
where tests are to be held. Scheduling tests
is entirely up to the needs, desires and con-
venience of local Volunteer Examiners. We
register the locally scheduled dates and pro-
vide the VE Teams with the support
necessary fo make the test sessions a
suCCess.

Any candidate or VE Team who wants
to know what tests are scheduled in a given
state can send us a request with an s.a.s.e.
We'll send, at no charge, the current
printout of upcoming sessions. We'll even

include listings of sessions scheduled by
some other VEC organizations.

Our purpose as a VEC is to provide a
consistent and fair narionaf testing program
that is convenient for the candidates. This
is in harmony with the ARRL’s overall goal
to help the Amateur Radio Service grow in
both size and quality, a course charted for
us over seven decades ago.

Some Stafistics

Each dot on the accompanying map
{Fig. 1) represents a site where an
ARRL/VEC Team has given a test. By
comparison, the map in Fig. 2 shows where
the FCC gave tests in 1983, As you can see,
ARRL-accredited Volunteer Examiners are
providing you with 2 massive improvement
in service! We applaud these volunteers for
their hard work.

Table 1 shows the number of test
¢lements administered, the pass rates and
the number of license upgrades resulting
from our test sessions. Note that the pass
rate is running somewhat above 50%. By
comparison, the FCC's pass rate back in
1981 was 43%. The mail we get explains
the rise in pass rates cleariy: Candidates are
more relaxed!

We wanted to remove *“test shock™ fac-
tors caused by travel to unfamiliar piaces
and missed work or school days. It’s work-
ing! The candidates are getting a tair (and
honest) chance fto demonstrate their
knowledge of Amateur Radio. Once again,
the doom-and-gloom gang’s assertion that
the Volunteer Examiner Program would be
characterized by confusion and misinfor-
mation has proven incorrect. If the VE
Program were chaotic, why is it that the
ARRIL/VEC and ARRL VE Teams are



Fig. 1—Test sessions coordinated by the ARRL from September 1984
to June 1985, Each black dot represents one or more sessions held at

Fig. 2—Test sesslons held by the FCC Field Offices in 1983, Large
dots are the FCC Field Offices whare exams were held at least twice a
month. Small dots are the remote sites where exams were held once

a given location.

already serving more candidates than the
FCC did in recent years?

How to Locate a Test Near You

Test sessions may be scheduled with us
30 days or more in advance. Some teams
register sessions as much as a vear in ad-
vance. Most candidates find out about test
sessions through local Amateur Radio
clubs. Announcements made in c¢lub
meetings plus printed notices in club
newsletters are the most effective ways of
advertising an upcoming session. Frequent
announcements on local repeaters do the
trick. Many radio and TV stations and
cable broadcasting outlets also offer com-
munity bulletin-board services at no cost,

If you are not affiliated with any Amateur
Radio clubs, write to the ARRL/VEC at
ARRIL Hq. We'll send yvou a list of test ses-
sions scheduled in your state,

It is not practical to list test sessions in
(ST, Many sessions are registered only 30

or twice a year,

to 60 days in advance, not encugh lead time
for publication. In addition, if we printed
all of the test sessions we have registered,
it would take about eight pages of Ham-
Ad-sized print. A candidate would be faced
with wading through listings for all 50
states—most of which would be of no use
or interest to most readers,

[t is more cost-effective for us and useful
to you if we send out current and accurate
listings upon request. Also, clubs and
VE Teams are welcome to request listings
of sessions in their areas—just send us a let-
ter asking for a printout of test sessions and
include an s.a.s.e.

Ii’s Not A Simple Program

When we first sent our 96-page VE
Manual to each of our 6000 prospective
Volunteer Examiners last summer, the
ARRL/VEC office received several letters
complaining that we had taken a simple
concept and turned it into a bureaucratic

Table 1

ARRL/VEC Test Sessions Summary—September 1, 1984-March 31, 1985

Results ot All ARRLIVEC Sessions by Element

1A 18 e 2 2 44 4B
5 WPM 13 WPM 20 WPM Novice T/Gen Adv Extra Total
Passed 404 1846 843 478 2518 1004 512 7605
Given 605 4518 1376 540 4379 2134 4922 14,474
Pass Rate 6% 40% 61% 88%  57% 47% 55% 52.564%

Tally of Sessions Completed by ARRLUVEC Teams

Call
Area 1 2 3 4 5 &6 7T B 9 0 M

67 41 32 70 75 37 47 59 U5 €6

Tally of License Upgrades
in ARRL/VEC Sessions

AK

Grbn Pefe Over
12 13 seas
5 7 2

Statistical Summary
Total Gandidates Served by ARRUVEC: 8308

Technician 1235 Total ARRL/VEC Sessions Completed: 533
General 1022 Average Number of Candidates/Session: 11
Advanced 655
Exira 402
Total Upgrades 3314

nightmare. Now that VE teams have had
actual experience in conducting test ses-
sions, we have received many letters and
phone calls from these same people—now
they’re glad we provided thorough instruc-
tions. In fact, more often than not, they
are asking for additional guidance!

We now have well over 3000 accredited
VEs. (One out of every 10 Extra Class
licensees is an ARRL-accredited Volunteer
Examiner.) These dedicated volunteers have
received a heavily revised second edition of
the ARRL’s VE Manual. We believe in pro-
viding our VE Teams with the resources they
need to do a good job. The ARRL/VEC
provides all of the forms, test materials and
even postage necessary for the VE Team to
conduct a successful test session. We also
provide extensive data processing of the test
results and screen each FCC Form 610 ap-
plication before it goes on to the FCC's
Gettysburg Licensing Division.

Problems and Solutions

Like anything new, in the early months
the VE Program experienced some glitches.
We're working hard to solve these problems
and to minimize the difficulties caused to
some VEs and test candidates. Here are
some examples of what concerns keep our
phone lines busy from dawn to dusk.

Delayed Accreditations

Around Qctober 1, 1984, we ran out of
accreditation materials. We knew at that
point that ap all-new VE Manual was
necessary because of the many changes that
had occurred in only the first few months
of operation. The ARRL/VEC office was
swamped with work necessary to support
the already-scheduled test sessions., We were
foreed to delay the accreditations of about
1600 new prospective VEs while we got the
program up and running. And, as icing on
the cake, the new accreditation materials
were delayed in printing. We thank you all
sincerely for your patience in the face of the
inconvenience caused by the delay.
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By mid-April 1985, we had processed
most of the backlog of VE accreditations.
More than 7000 second-edition VE
Maruals are in circulation, and the VE
‘Teams are quickly gaining experience. The
start-up hump seems to be about over,

Reguiatory Changes

Another area that required a lot of extra
effort was late-breaking regulatory ad-
justments made by the FCC, We anticipated
that the Commission would need to modify
some of the rules relevant to the VE Pro-
gram. These midstream course changes may
have caused a few problems in keeping the
VEs and candidates informed, but were
necessary to make the testing procedure run
more smoothly ia the long run.

One major sticking point has been the
interpretation of Rule 97.25. This rule
permits VE Teams to provide for “‘instant
upgrading’” and code-credit certificates.
‘We were all caught by surprise, however,
when the FCC notifed the ARRL/VEC
that this “‘Certificate of Successful
Completion’” could not be used as proof
that a candidate had passed the written test
elements indicated by the upgrade
certificate. In late December 1984, the FCC
informed the ARRL/VEC that only the
actual license issued by the FCC can
he treated as valid proof that written
test elements bhave been passed. The
**Certificate” (unlike the FCC’s old Interim
Operating Permit) is valid for code credit
and proof of new operating privileges
earned, This situation even caught the Field
Offices hy surprise because their old In-
terim Operating Permits were valid for
both code and written element credits.

The rulemakers at the FCC advised us
that, for example, someone who held a
Novice «fass license and wupgraded to
General should wait until receipt of the

New Books

THE COMPLETE DX'ER

by Bob Locher, WOKNI. Drawings by Wayne
T Pierce, K3SUK. Published by Idiom Press,
P.O. Box 583, Deerfield, IL 60015. Soft-bound,
6 » 12 inches, 187 pages, $10.95 plus 32 postage

and handling, Now available from ARRL Ha.-

Jfor 10

This book is a must for every ham who wants
to work DX. In the author’s words, *'It is
designed to help the reader learn how to attain
[DX] success, and get to the DXCC Honor Roll,
whether he has just started to chase DX or is
already well on his way to the top.” 1 believe
the design goal has indeed been met.

Don’t expect a book full of charts and graphs
of information such as international postal rates
and the like. That stuff goes out of date; this
hook will not. Locher’s conversational style is
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-~ N. Friedman, “Amateur Radic Licen-
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T March 1685, p. 47
- L. Woltgang, “Announcing the All-
- . New ARRL License Manuat
" Series,” Fab, 1985, p. 51,
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actual General class ticket from the FCC
hefore trying to upgrade further. The ARRL
vehemently opposes this situation, but we
must abide by the wording of FCC Rule
©7.25 until such time as the rule is changed.

The FCC Rules are made in Washington,
DC, not at the Field Offices around the
country. We have no choice but to abide

casy to read and understand. You get the feeling
of being in his shack sharing a cup of coffee and
discussing DX as you tune the band together and
he shares his DXing methods.

By the author's own admission, The Complete
DX er is written for the CW operator. Locher
15 well qualified to write this. Elsewhere in this
issue, he is shown in first place in the CW-DXCC
listing with 319 countries credited to his account.
Some of the skills and techniques described apply
to phone operation; others do not. But the book
is useful to the phone as well as the CW operator.

The hook’s 24 chapters and an appendix are
devoted mostly to operating technigues—
techniques that can be described as a DXer’s
secrets. For DX success, you will need listening
skills, Locher devotes three chapters to that very
important topic. Geiting through the pileups,
using a second languaye and calling CQ are other
uperating topics. Sure you know how fo cail CQ,
but read what he has to say about happy sur-
prises that may result from a CQ call.

You will find chapters on equipment and ac-
cessorias, choosing a location and where to find
BX information. {Just a reminder: WIAW airs
a DX bulletin on Fridays UTC.) Antennas and

by rules as written and interpreted in
Washington. in mid-April, the FCC's
Gettysburg Licensing Division sent 2 memo
through channeis to all Field (}fices
straightening out the confusion.

Check League Lines and Happenings in
QST and The ARRL Letter for the latest
information on this problem. Things may
have changed from the time this article was
written to the time vou read it.

More to Come

We've only scratched the surface in
describing the VE Program to vou. Iln
coming months, we'll take you for a close-
up view of a test session, as well as for a
tour of the ARRL/VEC office. Many
people are curious about the procedures
used by both the VE Teams and the VEC
Department staff at Newington. We’ll even
take a tour of the FCC’s tamous Gettysburg
address, and show you what goes on there.

We're grateful for the many phone calls
and letters from people who appreciate
what a huge undertaking the VE Program
is, The ARRL has served the Amateur
Radio Community for a long time—longer
than the FCC itself! A staif of six people
in Newington is charged with the task of
accrediting over 5000 Volunteer EXxaminers
and handling an estimated annual
workload of 2000 test sessions generating

~.30,000 application forms. We appreciate

your suggestions for improvements, and
hope vou will continue to be patient with
us if it takes us a little time to make
suggested changes.

Meantime, good luck to those of you
who plan to take an exam soon—we think
you'll have a good experience. Thanks
again to the hard-working Volunteer Ex-
aminers who make this possible. We’ll do
our best to keep all of you informed in the
coming months, 1) 2

towers are covered in five pages. That means you
can't expect 2 1ot of detail. What you will find
is good advics on sound engineering, appropriate
hardware and proper installation.

Don’t expect to read the book “‘once over
lightly’* to understand the concepts Locher
presents. You are rightly instructed to read a
chapter {two at the most) at one tire, taking time
to practice before going on, Think about what
has been said—consider it from your perspec-
tive and from the perspective of the DX station.
Look for ways to improve your operating skills.
Be patient. The author has packed years of ex--
perience into a few pages.

Chapter 21, ““Winning, Losing, and Playing
the Game' is one of the more important
chapters. In it, Locher reveals his philosophy of
DX chasing--a healthy philosophy for DX in
general and the DXer in particular. Throughout
the entire book Locher displays & respect for
engineering laws, competition rules and
operating ethics.

Will this book be what you need to make it
on the DXCC Honor Roli? 'm sure that like
chicken soup—it ecan’t hurt!—Chuck
Hutchinson, K8CH



Whatever Happened to

Esperanto?

By Ed lLindberg,* W2CIL

thought to a  universal language

and decided to recommend Esperan-
to as the official international language of
Amateur Radio. [n September of that year,
QST Editor K. B. Warner suggested that
radio amateurs learn the language as a
means of developing *‘a world-wide vehicle
of expression.””

Hams who come across one of our
Esperanto nets today frequently ask,
“What is Esperanto?' or, if they have
heard of it, “What became of i?"
Esperanto never died out. In fact, it has
been around for 100 years, and has been
used on amateur bands since the early *20s.
But it has taken a long time to achieve ac-
ceptance among hams.

Intended as a second language to im-
prove understanding and communications
among hams worldwide, Esperanto can be
learned through self-study. 1 began study-
ing the language in 1925, from [essons in
Radio News magazine. I got my amateur
license (W8CIL) in 1930, and soon
thereafter it occurred to me that the two
activities were meant for each other. ARRL
SCM John Blum ran a brief mention of my
interest in Esperanto in the W-NY Divi-
sional reports in August 1932 QST, Asa
result, I received many leiters from other
interested hams, with whom I established
regular skeds. Other duties and economic
demands of the Depression put that activity
on hoid.

In 1962, my interest in Esperanto sur-
faced again when I saw an article by
W7LLYV in a national Esperanto magazine.
He was too busy to continue locating other
amateurs, so he turned his list (of 8 active
hams) over to me. I staried sending out a
regular bulletin, Some of the group knew
of other hams who were interested, and so
the numbers grew.

One of the early members was Rudi
Bartosch, OE3RU, of northern Austria. A
retired professional photographer and an
organizer, Rudi urged that we form a group
he called ILERA, which in both Esperan-
to and English stands for International
League of Esperanto-speaking Radio
Amateurs. The new association was for-
maily organized in Vienna in August 1970.
I was honored to chair the meeting, and

B ack in 1924, the ARRL gave some

*113 Maple Dir., Bowmansville, NY 14026

Author W2CIL (left) visiting
the QTH of Rudi Bartosch,
CE3RU, in northem Austria.
On August 5, 1968, Ed and
Audi made what they
belleve to be the first con-
tact in Esperanto beiween
Europe and Morth America.
(phofo courtesy W2CIL)

was elected the first president.

T continued to write and publish the
bulletin, /LERA Bulteno, for about 20
years. Then 1 got some help in the form of
three other editor-publishers, so we are able
to publish four issues per vear, one edition
from each of four continents. We now have
hundreds of members from 25 countries
and about 100 additional interested persons
on our mailing list.

We also have quite a few “‘local” nets
worldwide, but we don’t have a common
sked for the whole world because of time
differences. The one exception is our an-

sparanto in a Nutsheli .
[ language is strictly phonetic: There Es :
-cnly_ane sound for each letter. Here are
e guldellnes for learmng and uslng the -
nguage. -
Vowets are Gbumied as in car men,

Eng lish, and the accent is an the niexct: -
tast syllable g
‘« COmmon nouns end In o™ arbo {tree} :
tena (antenna), ondo (waye). . »
r-‘Ad;ectlves end in “a" afta {hlgh) bona '
1good), forta (strong). - )
Pluraig are formed by adding “r 1o the -
uly (and_to the adjective that agress with
¢ nbuny. bena doma becomes honaf .
mef (a] as it “eye,” of as "oy in boy). . -
ords are made by adding sounds to -
raot words, 80 you can bulld a vocabuiarg -
Qulckly, )
. mal means opposite mafbona {bad) s
oppos:ie of bona (goad, -
* gy 19 an intensifier;: varma (warm)
becomes varmegs (hoth..
» ar denotes a collection: drato {wire)

; becomas dratare tarray of wiras). ’ :

Here are some Esperanto senishces with.
air Engl[sh transiatian: .
Mia anteno éstas fonga kaj alta (My
rina Is long and high),
» Via signala estas fortg sed fadas {Your
al is strong but tades). ‘
» Mia anteno pendas de du altaj arbo

{My antenna hangs from two tall trees),

nual contest, held on the second weekend
in November. Contacts are attempted on
any ILERA f{requency during the 10
minutes following the hour and half hour
from Q000Z Saturday to 0000Z Monday,
wholly in Esperanto. This contest sparks
interest, but there have been many more in-
formal Esperanto QSOs among members’
stations. Among those who have over 1000
contacts in Esperanto are KH6GT, G4MR,
F9ED, DJ4PG and F5RC (YL).

The North American Esperanto Net
meeis every Saturday and Sunday at the

following times (EST/EDT) and
frequencies:

1-1:15 P.M. 3566 kHz CwW
1:30-1:45 3866 kHz SSB
2-2:15 7066 kHz CcwW
2:30-2:45 7266 kHz SSB
3-3:15 14,066 kHz Ccw
3:30-3:45 14,266 kHz 55B
4-4:15 21,066 kHz CW
4:30-4:45 21,266 kHz S5B
5-5:15 7066 kHz CW
5:30-5:45 7266 kHz -~ SSB
6-6:15 3566 kHz CwW
6:30-6:45 3866 kHz 358

if you are interested in more information,
write to the Esperanto League for North
America, Box 1129, El Cerrito, CA 94530.
They have language-learning tapes
available and a free correspondence course.

I have had a lot of fun using Esperanto
on the bands, and have had the opportunity
to meet many of my on-the-air contacts in
person. During one eyeball QSO in Paris,
I said to Andre, FSMD: “I'm glad you
speak Esperanto. I doubt if I know 50
words in French.” ““If you know 50 words
you have me beat,” he answered. *'I'm sure
[ don’t know 50 words in English!”

It’s a great experience being able
to communicate with other hams
worldwide using the common language of
Esperanto. [
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Selling the Amateur Service

Getting government officials to recognize Amateur Radio
as a vital part of their emergency-preparedness plans
can pay large dividends.

By Jerry Boyd,* KGBLF

wo previous articles in QST have
T focused on the topic of aligning
amateur operators with those agen-
cies that provide emergency/disaster
response. The purpose of this article is to
outline a game plan for selling the involve-
ment of our hobby to government officials.
The approach to be suggested herein
works! It has resulted in many cities, coun-
ties and states officially recognizing and in-
cluding Amateur Radio as a vital, viable
and integral part of emergency plans and
operations. Readers are referred to January
1982 and February £983 QST for a review
of the basic premises upon which this game
plan rests.

The initial approach to any government
agency that has not vet approved the in-
volvement of Amateur Radio operators in
emergencies should be made by an official
or small group of officials representing the
American Radio Relay League. The Sec-
tion Manager and Section Emergency
Coordinator should be included in this
group. The meeting with the local Disaster
Preparedness Coordinator, police chief,
sheriff or fire chief should be requested by
the League official who will serve as prin-
cipal spokesperson.

The purpose of the meeting shouid be
clearly stated. “*X pumber of qualified,
trained and organized local citizens stand
ready to provide, without cost to the
government, efficient and effective com-
munications support for public-safety
agencies during time of emergency.”’ If the
emphasis on quatified and without cost
volunteers does not engender a positive
response, most of us in public safety would
be very surprised.

A maximum of three ARRL officials
should attend, with one as principal
spokesperson. Two should be dressed in
appropriate business attire consistent with
local standards and custom. The third (or
second, depending on the number at-
tending) should wear a windbreaker or
jumpsuit and cap to typify the response
uniform of local amateurs in an emergency
or disaster. As noted in previous articles,
the response attire should be clean, profes-
sional looking and uncluttered, and should

*P.0. Box 1234, Coronado, CA 92118
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contribute to ready identification of the
wearer as a competent adjunct to local
emergency operations.

Most public service
agencies need and want
your services.

At the onset of the meeting, the chief
ARRL/ARES spokesperson should, after
introductions are made, state the purpose
for which the meeting was requested and
note the resources the spokesperson
represents. Example: ** As emergency ¢oor-
dinator for XYZ County, | represent 50
qualified Amateur Radio operators, all of
whom are trained and equipped to assist
vour department with supplementai com-
munications during an emergency.”” Then,
directing attention to the amateur attired
in the response uniform, a statement
similar to the following should be made:
“If vour Department requests our services,
our volunteers can generally arrive within
X minutes. They will be clearly identifiable
because of this attire. Their vehicles will
have this decal displayed, and they will
have this type of identification card in their
possession,” (Display the ARES decal and
ARES identification card,)

MNext, emphasize the communications
capability your group represents. This is
best accomplished by having one of the
amateurs involved in the meeting equipped
with a VHF/UHF hand-held radio ready
to activate on a local repeater. Prestaged
ARES members should be depioved
throughout the geographic area served by
the agency official. A brief (1-3 minute)
demonstration of the clarity and coverage
of ARES communications should be pro-
vided. Some research prior to the meeting
should disclose areas from which local
public-safety communications are
marginal, If amateur communications from
those same areas are clear and reliable (with
the spectrum available to us, that shouid
be possible), the brief demonstration
should be persuasive.

Following the demonstration, a brief
recap of the formal agreements the ARRL
has with various groups, agencies and
organizations should be presented. ARRL/
ARES is formally associated with FEMA
{Federal Emergency Management Agency),
APCQO (National Association of Public
Safety Communications Officers—police,
fire, emergency medical), the American
National Red Cross, the National Weather
Service (through local groups such as
SKYWARN), and state, county and local
emergency-service providers.

Look to your own state for the primary
examples. if vou cannot document such
alignments within yvour state, look to ad-
jacent states. in California, for example,
ARRL/ARES is now a formal auxiliary of
the State of California Office of Emergency
Services, the Disaster Preparedness Offices
of most counties and many cities.

The next step is to provide the official
with whom you are meeting a “*call-up
tree’” of Amateur Radio operators within
the jurisdiction. If the call-up [ist is com-
puter generated and the official can be
assured of receiving periodic updates, all
the better. A sample policy/procedure for
use of ARES personnel, a sample of the
ARES identification card and a sample
decal would be heipful. If the official is
convinced that with minimal expense and
effort he/she can capture and refain the ser-
vices of the group vou represent, and if you
have already done most of the organiza-
tional work, you will soon find yourselves
aligned with the agency.

In conclusion, most public-safety agen-
¢ies need and want vour services. Most will
be receptive to your *‘sales pitch’ if it
follows the game plan suggested in this
article. The potential for success is there,
but you, as a concerned amateur involved
in public-safety support, must be commit-
ted to aligning vour group with local
emergency services. There are no money-
back guarantees with this approach, but
vou'll find that it’s successful far more
often than not.

Jerry Boyd, KGBLF, who has writlen many
articles on ihe importance of amateurs’
involvement in public service, is Chief of
Police In Coronado, California, and an ARRL
Public information Officer for the San Diego
Section of the Southwestern Division. k=3



Happenings

Conducted By Bruca 8. Hale, KBIMW
Manager, Regulatory Information Branch

e ARRL Says No to Cable-Leakage Increase

o FCC Opens Door to Federal Preemption |
o {0-Meter Phone-Band Expansion in the Caribbean?

Automatic Control For All Amateur

Above 29.5 MHz?

In an NPRM (Notice of Proposed Rule-
making) in PR Docket 85-105, the Commis-
slon proposes to allow automatic con-
trol for all amateur siations operating
above 29.5 MHz. Computer-based message
systems (CBMS) were cited as one of
the justifications for this NPRM. Automatic
control is defined in Part 97 as ““The
use of devices and procedures for con-
trol so that a control eperator does not
have to be present at the control point
at all times.”

In November 1984, the ARRL filed a Peti-
tion for Rulemaking (RM 4879) requesting
that the FCC authorize automatic control for
digital communications above 30 MHz. The
ARRL request was very specific, and stated
that ““the level of amateur experimentation
with digital communications has progressed
to the point that automatic control of digital

communications is both feasible and
necessary to facilitate further development of
such experimentation.” For meore on the

'ARRL request, see the November 20, 1984,

issue of the ARRL Letier and Happenings,
January 1985 QST.

The FCC proposes to take the ARRL re-
quest a step further and permit automatic
control for aff amateur operation above
29.5 MHz. The Commission states, “*We
beiieve that now may be the appropriate time
to expand automatic control to all amateur
operations, prohibiting its use only in those
situations where there is a justifiable reason
why automatic control should not be
allowed.”” The FCC proposes to prohibit
automatic contro! operation when a station
is transmitting third-party traffic. The Com-
mission states that this prohibition is in accord

Stations

with Section 97.79(d) of the amateur rules,
which specifies that a control operator must
always be present when a third party is par-
ticipating in Amateur Radio communications.

The FCC notes that they do not want to
infroduce any innovations that would
significantly change the character of the
Amateur Service. The Commission invites
amateurs, particularly those with automatic
control experience, to submit comments
documenting any problems that may arise
from authorizing automatic control for all
amateur operations above 29.5 MHz. Com-
ments are due by June 25, 1985, reply com-
ments by July 25, Formal comment reguires
the filing of an original and five copies to ‘The
Secretary, FCC, Washington, DC 20554,
Copies of the NPRM are available from
ARRL Hq. for an s.a.s.e. with 39 cents
postage affixed.

FCC OPENS DOGR TO FEDERAL
PREEMPTION

““Despite the strong and traditionally local
nature of zoning power, it is our tentative con-
clusion that the Commission does have the
authority to preempt zoning regulations when
they act as obstacles to the Federal objective
It is within our authority to issue
guidelines to insure that Federal communica-
tions objectives are not frustrated ...

So saying, the Federal Communications
Commission adopted, on March 28, a Notice
of Proposed Rulemaking in IDocket 85-87,
which would establish Federal preemption
over satellite receive-only antennas, the ‘dish
antennas’ consumers use for home reception
of various satellite programming signals.
Jurisdiction over the antennas would be
preempted by FCC unless the local regula-
tions *. .. have a direct ard tangible relation-
ship to reasonable, valid, demonstrable and
clearly articulated health, safety or aesthetic
objectives and constitute the least restrictive
method available to accomplish such objec-
tives.” Comment deadline was May 8, and
reply deadline was May 23.

Of course, this rulemaking proceeding does
not directly affect amateurs. Indeed, the

Commission elected not to consolidate
ARRL’s request for preemption with that of
United Satellite Communications, Inc.
(USCI), which led to this docket. Never-
theless, the principles expressed here seem
equally applicable to the Amateur Service and
bode well for a successful outcome to PRB-1
later this spring.—Perry Williams, WIUED

ARRL SAYS NO TO INCREASED
CABLE SIGNAL LEAKAGE LEVELS

On March 29, ARRL filed its comments in
opposition to an FCC NPRM in Mass Media
Docket 85-38. This proposal, if adopted,
would delete quality-performance standards
for cable television systems and increase
permissible signal [eakage levels in the
54-216 MHz band.

The League’s comments stated that an in-
crease in signal leakage levels would send the
wrong message to those cable companies that
are not in compliance with the present rules.
A 1984 field exercise conducted in Leesburg,
Virginia, by representatives of the joint
ARRL/NCTA (National Cable Television
Association) committee revealed that **Cable
leakage is primarily traceable to mechanical
Failure, sfoppy installation, defective connec-

tors and a lack of periodic maintenance
schedules, rather than any design inability to
maintain leakage levels below 20 microvolts.”
Additionally, the League pointed out that max-
imum signal leakage levels for cable systems
operating in Canada is ondy 10 microvolts per
meter at 3 meters in the (08-174 MH2 band,
The League thus concluded that the proposed
increase in signal-leakage levels is unnecessary
and would benefit only those cable companies
that are not in compliance with the Commis-
sion’s present rules,

ARRL is on record with a petition re-
questing that the FCC ban cable TV opera-
tion on amateur frequencies (RM-4040), in
dismissing this petition, the FCC placed great
faith in the ARRL and NCTA’s ability to
cooperatively resolve interference problems;
however, League comments presented
statistical evidence of the joint ARRL/NCTA
committee’s limited success in resolving com-
plaints of harmful interference. ARRL com-
ments also cited a case wherein an amateur
in Georgla was ordered not to operate on
amateur VHF frequencies by an FCC field of-
fice because of interference from his opera-
tions to cable television subscribers in his area.

ARRL’s comments take exception to the
Commission’s analogy of CATV emissions to
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RF emissions from Class B computers and
other incidental radiafion devices covered
under Part 15 of the Commission’s rules.
While computers may be switched off, cable
leakage is constant. Computers are ““point-
source’’ radiators, while cable systems are
distributive in nature, Computers are used in-
doors where they benefit from the attenua-
tion provided by walls and roofs; cables are
often run on telephone poles high above the
ground, where there is less attenuation pro-
vided by trees and buildings. Emissions from
computers do not increase as the equipment
ages. As cable systems age and deteriorate,
the signal leakage increases.

Copies of ARRL’s comments in this pro-
ceeding are available from Hq. for a large
s.4.5.¢. with 56 cents postage affixed. Reply
comments were due by May 15, after an ex-
tension of time requested by NCTA.
—Katherine Hevener, WB8TDA

NORTH CARCLINA AMATEURS
DEFEAT ZONING ORDINANCE
AMENDMENT

Strength in nuzmbers and the power of an
organized opposition were vecently
demonstrated in Fayetteville, North Carolina,
when more than 100 amateurs and other con-
cerned citizens turned out to protest a
proposed amendment to the zoning ordinance
there. The amendment, which was approved
by the Cumberland County Joint Planning
Board, would have required permits for
satellite dlishes greater than 42 inches in
diameter and limited their placement to rear
yards. it would also have prohibited installa-
tion of dishes greater than 12 feet in diameter
and required that satellite dishes be placed at
ieast 10 feet from lot lines.

Bert VanderClute, NAERM, who spoke for
the Cape Fear Amateur Radio Society,
pointed out that some amateur operators use
antennas that are very similar to satellite dish
antennas, and that amateurs have contributed
greatly to technological advances. N4ERM
reminded those in attendance of the public
service contribution made by Amateur Radio
operators in times of crisis, such as the
tornadoses that devastated the area a year
before. When the Zoning Commission
Chairman tried to call time on VanderClute,
other amateurs in the audience vielded their
speaking time to him so he could continue his
presentation. Supporters of the zoning
amendment were overwheimed by the
negative response and, when the vote was
taken, the measure was defeated 4 to 1.

ARRL REQUESTS EXTENSION IN
REPEATER DOCRET

‘The League has filed for an extension of time
to file comments in the repeater coordination
Docket, PR Docket 85-22. The ARRL request
states that the Board of Directors will be
receiving substantial input from amateur con-
stituents on this issue, and that the League
cannot prepare substantial, thoughtful Com-
ments that reflect the overall needs of its
membership and the amateur community
without an in-person meeting of the Board to
formulate policy. The next meeting of the
ARRL Board of Directors is scheduled for
July 25 and 26, after the present comment
deadline. The ARRL therefore requested an
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re. You a Lawyer ?

ateur Radio Wants You!

olr légal expertise IS needed in the
sAmatear Radio community to help build

1 maintafn the jegal foundations for our
hobby. The League has initiated a -
“Vplunteer Counsel Program, designed to
‘Help stem the tide of overly restrigtive
jutations on Amateur Radio. You gan

elp. ! you have arr interast in this ex.

ting aréa of communicalions law, ate a
fiitable member of the bar of at least

ne state afd dre a League member,

eas@ comact us! As a Volunteer Counsal,
will_be kept well intormed about areas
aw_affecting Amateur Radlo. For further -
tormation, write to the ARRBL Volunteer
ounsel Program, 225 Main §t., Newington,

you Jive i one of the following ARRL

fions, your legal experience is -

spacially neaded: North and South

kola, Artkansas, Mississippi, Maine, .
de Istand, Alasha, Idahp, Montapa,

ada, Norih and South Carcling, Wes!
Aeginia, Utah and Norh Florida,

extension of 45 days, to and including August
15, 1985, in which Comments may be filed
in this proceeding.

FCC-LICENSED BROADCAST
STATIONS AUTHORIZED 40-METER
FREQUENCIES IN THE PACIFIC

FCC has issued a Report and Order in Mass
Media Docket 84-706 authorizing the use of
the frequency segment T100-7300 kHz by
broadcast stations licensed by the FCC in the
Pacific outside ITU Region 2. ITU RKegion 2
includes North America, South America and
Greenland. For more on the originai pro-
posal, see Happenings, September and
December 1984,

The ARRL filed comiments in opposition
to this proposal, citing possible interference
to amateurs in Region 2, and suggesting that
it might be more appropriate to specify houes
of frequency use, rather than follow the Com-
tnission proposal to limit the radiation pat-
terns of broadcast stations in the Pacific. Far
Bast Broadcasting replied that this would
open the way for other international broad-
casters not licensed by the FCC to occupy the
frequencies during the *‘guiet periods.”

The Commission worked out a compromise
in the Report and Order—the new rule has
two parts. First, none of the affected stations
may operate at any time with antennas
oriented toward Region 2. Second, during the
hours of 0800 to 1600 UTC, radiation in any
casterly direction that would intersect any
area in Region 2 shall be limited to at least
12 dB below the maximum radiation in the
major lobe for antennas with gains greater
than i5 dB, and at least § dB below the
maximum radiation in the major lobe for
antennas with gains of 15 dB or less. ARRL
staff is studving the ruie to determine just how
much protection it will actually afford.

NEW 40-METER PHONE
FREQUENCIES IN THE
CARIBBEAN?

FCC-licensed amateurs outside the 48 con-
tiguous states may soon be authorized to use
phone in the frequency segment 7075 to

7100 kHz. Amateurs in Alaska and Hawaii
were already authorized phone privileges in
this segment in the Second Report and Order
in Docket 8§2-83, released July 31, 1934, Now,
in a Notice of Proposed Rulemaking in
Docket 85-104, the FCC proposes to amend
Section 97.6] to authorize use of the fre-
quency segment 7075 to 7100 kHz by amateur
operators with General ciass licenses or higher
transmitting from any location other than the
48 contiguous states.

‘This NPRM comes as a result of a petition
tiled by David Novoa, KP4AM. In his request
for these phone privileges, Novoa aigued that
the Caribbean is now the only area outside
the continental UJ.8. where U.S. amateurs are
not authorized to operate phone in the 7075
to 7100 kHz segment. Novoa also claimed
that interference from broadcast stations
makes the band segment above 7100 kHz
almost useless, especially at night. Novoa
argued that the use of this frequency segment
in the Caribbean would promote international
goodwitl and would not cause detrimental in-
terference to CW operators in the continen-
tal 1J.8. because of the [imited number of
potential users.

The Commission received nine comments
on the petition, all in support of the request.
Many commentors agreed that 1.5, amateur
phone privileges in the proposed segment
would promote international goodwill, lsaac
Novoa and the Puerto Rico Amateur Radio
Club both suggested that the privileges be
limited to Advanced and Amateur Extra Class
licensees.

In response to the Petition, and the com-
ments discussed above, the Commission pro-
poses to amend Section 97.61 paragraph (b)
subparagraph (1) o read, **The use of A3E
and F3E in this band is limited to amateur
radio stations transmitting from any location
other than the forty-cight contiguous states.”
"The FCC requests comments on this proposal
and on the suggestion that the privileges be
limited to higher-class licensees. Comments
in this proceeding are due by June 17, 1985,
replies by July 17. Formal comment requires
the filing of an original and five copies, but
a single copy will be considered informally.
('omments should be sent to: The Secretary,
FCC, Washington, DC 20554. Copies of the
NPRM are available from ARRL Head-
quartets for an s.a.s.e. with 56 cents postage
affized.

FCC AMENDS PART 97 AGAIN

More amendments to Part $7 have becn made
by the FCC. An Order, released March 29,
arranges the frequency and emission tables
“in more usable formats.” Until now, Part
97 has specified the frequencies authorized for
most types of amateur use in one place, Sec-
tion 97.61. RACES and satellite operation
were allocated frequencies in separate sub-
parts. The allocations for different classes of
license were covered by Section 7.7, where
exclusive allocations for Advanced and
Amateur Extra Class licensees were lsted,
with the notation that General class amateurs
could use all frequencies other than those
authorized exclusively to the higher classes of
licensa.

The Order places a detailed list of fre-
quency allocations for each class of license
in Section 97.7. The new Section %7.61
specifies the types of emissions authorized for



amateéurs, using the new 3-character emission
designators adopted at WARC *79. More on
the new emission designators appears in
Chapter 9 of The 1985 ARRL Handbook for
the Radio Amatenr. Only the format of these
Sections is changed; no frequencies are added
or deleted, but the new tables take up seven
typewritten pages in the Order. The Fourth
edition of The FCC Rule Book will contain
the modified Sections.

The Order also adds the lists of trequencies
authorized for repeater, auxiliary and beacon
operation to the Sections of Part 97 that give
the other rules for these types of operation.
This eliminates the confusion caused by
referring these Sections to Section 97.61 for
the authorized frequencies. Previously, all the
authorized frequencies were listed in Section
97.61, and the Order now makes it possible
to find more of the Rules that pertain to a
particular type of operation in one place in
Part 97.

To update your copy of Part 97, add a new
paragraph (h} to Section 97.85 to read:

(h} All amateur frequency bands above
29.5 MHz are available for repeater opera-
tion, except 50.0-52.0 MHz, 144.0-144.5
MHz, 145.5-146.0 MHz, 220.00-220.5
MHz, 431.0-433,0 MHz, and 435.0-438.0
MHz. Both the input (receiving) and output
{transmitting) frequency of a station in
repeater operation shall be frequencies
available for repeater operation.

Add a new paragraph (d) to Section 97.86
to read:

(d) All amateur frequency bands above
220.5 MHz, except 431-433 MHz and
435-438 MHz, are available for auxiliary
operation.

Add a new paragraph (¢) to Section 97.87
o read:

() The following amateur frequency bands
and emissions are available for
automatically-controlled beacon operation:
28.20-28.30 Mz, 50.06-50.08 MHz,
144.05-144.06 MHz, 220.05-220.06 MHz,
222,05-222.06 MHz, and 432.07-432.08
MHz using type NON, AlA, FIB or J2A
emissions {when type F1B or J2A emissions
are employed in these bands, the radio or
audio frequency shift, as appropriate, shall
not eiceed 1000 Hz). Additionally, all
amateur frequency bands above 450 MHz
are available for automatically-controlled
beacon operation using emission types
authorized under Section 97.61, provided
that the licensee is authorized to operate on
the frequency under Section 97.7.

Subparagraphs (2) and (3) of Section 97.95
are removed and reserved. Subparagraph (3)
of paragraph (c) of Section 97.69 is removed
and reserved.

QUALITY CONTROL

FOR VECs

The FCC is ready to begin a **quality control”
program for Volunteer Examiner Coor-
dinators. The Commission will keep track of
the percentage of defective applications each
VEC forwards to the FCC. The first time a
mistake occurs, the FCC will correct it and

Be a Contributor to the Goldwater Scholarship Fund

Here's your opportunity to thank Barry, K7UGA, for his long-term staunch support of the
Amateur Radio Service and to let him know of your appreciation. Send in your contribution

now.

If your contribution is $25 or more, we will list your name and call in QST. If your contribu-
tlon is $100 or mors, In addition to your name and call appearing in QST, you wlill receive a
signed photograph of the Senator, suitable for disptay in your ham shack. And for contribu-
tions of $1000 or more, in addition to the above, we'il put your photo in QST.

We welcome alf contributions, regardiess of size. Please help us achieve our goal of
building an endowment sufficient to fund the Goldwater Scholarship in perpetuity, What
betier way to honor a great amateur, a great statesman and a great human being? Please
make your check payable to the ARRL Foundation Goldwater Scholarship Fund, and send to
ARRL Foundation, 225 Main St., Newington, CT 06111.

Recent contributors of $25 or more include Kenneth M. Miller, K8IR; Chelsea Communica-
tions Club; Mr. & Mrs. Leslie L. Sterling, K7GL; Kenneth I. Orcutt, WiRJP; Rockwell Interna-
tlonal Manufacturing and Engineering, in memory of Haroid Layher, WABPCC.

notify the VEC. The next time, the applica-
tion will be returned without action. As an
FCC official put it, “Every dog is allowed one
bite.”

NORTH DAKOTA GETS NEW CABLE
THEFT BILL

North Dakota has a new *‘theft of services”’
bill, and amateurs can thank Mike Mankey,
WBOTEE, and Art Ekblad, K@QQ, for
specific exemptions for the sale and use of
amateur microwave equipment.

When the bill first appeared in January, it
proposed stiff penalties for anyone who ob-
tained cable television service by any means
without payment to the cable company. The
bill also prohibited the sale, import or posses-
sion for sale of any equipment designed to
decode or descramble cable signals. There was
no exemption of any type for amateur
microwave equipment, which can sometimes
be confused with equipment used to intercept
MDS (multipoint distribution service) televi-
sion signals in the 2150-2160 MHz band. The
bill was worded so that interference to a cable
system was a Class B misdemeanor carrying
a $1000 fine.

Ekbiad, the ARRL State Government
Liaison for North Dakota, and Mankey, who
did the legwork in Bismarck, the state capitol,
went to work on the bill with the assistance
of W. Dale Clift, WA3NLO, ARRL Ex-
ecutive Associate. In its final form, the bill
still provides for penalties up to $10,000 for
sale of descrambling equipment, but it now
contains an exemption for ““the manufacture,
importation, distribution, sale, or advertise-
ment for sale, any device plan or kit for a
device, or printed circuit, used by federally-
licensed amateur radio (ham) operators for
amateur radio communications.’” The words
““interferes with”” are replaced with **diverts
from”’ in the revised bill, which could now
serve as a model for other states wishing to
adopt such legislation.

CORONADO, CALIFORNIA, ADOPTS
NEW ANTENNA ORDINANCE

At a meeting on March 35, 1985, the City
Council of the City of Coronado, California,
adopted an antenna and tower ordinance that
may be used as a benchmark by other cities

in S8an Diego County. The process began
when members of the City Planning Commis-
sion proposed an antenna ordinance that, had
it been adopted, would have required a $500
Special Use Permit before any amateur anten-
na could be erected. Following initial com-
ments by local Amateur Radio operators, the
City Council refused to pass the proposed or-
dinance. Instead, the Council directed that a
study committee, including several local
amateurs, be formed to consider alternatives
to the initial proposal.

Over a period of months, John Baker,
N6ATV, and Bill Miller, K6DQ, devoted
many hours to the process of educating fellow
study commiitee members on the technical
aspects of antennas and towers. They dis-
pelled many myths and rumors about
Amateur Radio, including those circulating
among city hall staff.

The final product, which became local law
on March 3, is, in fact, a compromise, but
it is far better than the original proposal.
Coronado’s new ordinance allows anten-
nas/towers up to a height of 66 feet, with only
the usval building permits required. Struc-
tures in excess of 66 feet are allowed and will
require only a “minor*’ Special Use Permit
at a cost of 550 as opposed to the regular $500
fee. N6ATYV and K6DQ deserve thanks for
a negotiating and education job well done,
Without their efforts, what is now an accep-
table piece of legislation would have been,
anything but.

SECTION MANAGER APPOINTMENT

In the Utah Section, James R. Brown, NA7G,
has been appointed to complete the term (until
June 30, 1985) of Ron Todd, K3FR
(resigned).

AIRS UPDATE

The ARRL Interference Reporting System
submitted data gathered in February to the
FCC on the following signals: 7008 kHz
(F1A, FIB emissions, UMS?); 7018 kHz
(F1A, AlA emissions, UMS); 7048 kHz
(F1A, FIB emissions, UHF3); 7214 kHz
(FXX, F3C? emissions, No ID); 14,074 kHz
(F1B emission, No ID); 14,080 kHz (AlA
emission, C57 RRQ? LNQ?).

The latest AIRS Alerts are for 14,160 and
14,169 kHz. ]



Correspondence

Conducted By Bruce Kampe, WA1POI
information Services Assistant

All letiers will be considered carefully. We reserve the right to shorten letters selected in order to have more members' views represented. The publishers
ot Q8T assume no responsibility for statements made herein by correspondents.

FOR VEs EYERYWHERE

1] Last weekend, | was a VE at the FCC
exams in Wiesbaden, West Germany, and
want to let you know my reactions to my first
experience in helping to conduct a test session.

Without a doubt, doing the VE work is one
of the most rewarding experiences I have en-
countered in ham radio. Sure, public service
and helping in emergencies, for example, are
rewarding, but somehow the “*VE feeling”’ is
different. The ARRL is to be commended for
setting up a good, solid implementation of
the VE program.—John QOakberg,
NE4N/OEIZOC, Vienna, Ausiria
{71 Well, today is a banner day! My ARRL:
membership arrived in the mail and I took the
exams for the General ticket, then took the
Advanced written and passed that, too!

[ realize people do this as a matter of course
to advance up the ranks of Amateur Radio,
but I did this after being absent from the
hobby for 20 years {I’'m ex-K1EGB).

I owe it all to the ARRL, without whose
assistance | might have struggled through only
the MNovice ticket. At age 43, the brain is
beginning to slow down, so without WIAW
vode practice, two of your code tapes, the new
License Manual plus the 1985 Handbook |
never would have made it.

1 must also congratulate the VE team in
Presque Isle, Maine, for putting on a profes-
sionally run exam session. 1t was their first
one, and proves that the VE program coupled
with the ARRL is a winning situation.

i look Forward to receiving my new call and
seeing if the rig can raise someone outside the
state of JMaine. In the meantime, Um
anxiously awaiting the first copy of QST.
Keep up the great work. 73.—Jim Andem,
Bridgewater, Maine

MORE ABOUT GROWTH

71 Some thoughts on the problem of the
declining number of teenager hams.

First, the obvious—the average potential
adolescent ham nowadays has grown up sur-
rounded by advanced electronics from CB to
computers, video recorders to wristwatches
that do everything but feed the cat. To them,
hands-on contact with a very broad variety
of electronics is routine. Granted, ham radio
offers much greater variety, but it doesn’t
seem to be magnetizing them.

Yet, many simple old pleasures, like piay-
ing baseball with the gang down at the park,
aren’t declining so drastically in popularity
among teday’s kids. Evidently pushing but-
tons and twisting dials to accomplish e¢lec-
tronic magic is often less personally satisfy-
ing then hitting 2 home run or even a good
base hit. How come?

It seems the League could use the feedback
cards shipped with Q8T to find out valuable
insight into this problem. Members who got
into the game as teenagers could write, as best
they could remember, what appealed to them
about Amateur Radio. Perhaps strong basic
motivations can be identified and correlated
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with a declining source-of-such-motivations-
in-Amateur Radio over the past couple of
decades,

1 think I understand why some kids with a
personality similar to mine when 1 was a kid
aren’t quite so magnetized by radio today. For
other personality types I can’t offer much in-
sight, but when I got licensed at age 12 in 1960,
I was a kid with a strong sensitivity for “I"”
can do that—*1"" can build a radio *‘all by
myself”” that will let ““me’ make contact with
others. ‘I can get a homerun with “‘my*’ bat.

Back in those days, some friends of my
parents demonstrated CB radio to us. It was
interesting, but seeing them operate the com-
mercially made gear just didn’t capture my
imagination. What had really gotten me
hooked at age nine was a picture of a young
boy wearing a headset connected to a simple
homemade crystal radio with mountains in
the distant background, My comprehension
was instantaneous—I{ knew I could wind a coil
of wire all by myself, mount it along with
some other parts on a piece of wood, string
up a wire to a tree and hear voices from the
other side of those mountains. It was an ir-
resistible thing to get to the point of finally
hearing some sound in the headset—I could
show it of T to my parents and friends to boot!
“Hey, Mom, guess what? 1 hit a home run!
And [ did it all by myself!”

Three vears later, I had progressed to
sending signals from my own hemebuilt rig.
‘The absolute thrill of that first contact, the
astonishment of grandparents, the praise of the
family and the status among my friends was
just exactly the kind of food my young ego
thrived on. The key to it all was that I’d done
it myself from raiding old parts out of garbage
cans behind TV repair shops to stringing the
antenna. | don’t believe today’s youngster
would amaze himself, his parents and his
friends all that much by firing up a new
storebought appliance and promptly making
a DX contact.

When [ started as a Novice, there was an
unwritten rule that no matter how easily you
could afford commercially made gear, you
built vour first transmitter and, perhaps, even
a simple receiver. Only after having made
contacts with your own homemade rig were
vyou considered to be truly initiated into the
fraternity as a “*real’” radioman.

I don’t for a minute advocate reversing the
progress in commercially made rigs, 1've
operated my share of appliances and will con-
tinue to. The modern store-bought ““wonder-
boxes’ have their place in the game. But as
for selling the appeal that making contacts
with such rigs is somehow irresistibly
chailenging and exciting to today’s teenager
computer veterans, I doubt it.

Of course, ST has kept the game honest
through Doug DeMaw’s excellent articles and
the works of other authors who present simple
construction projects for beginners. But in my
opinion, and granted I'm long out of my
teens, there is something missing in today's
beginner’s projects. [ think today’s projects
lack appeal in ““the way they fook.”’ Cold,

purely functional and utilitarian, the solid-
state projects excite no romantic magnetism
at all.

We need to reintroduce the ethic of building
your first rig—of rising to the challenge of
creating your first signal by your own hands.
We need to revive the beauty and wonder of
radios constructed from a few simple oid
parts and much ingenuity. And we need to
let the kids know that we are mighty proud
of them for having done it all on their
own.—B8. N. Ensanian, KI3U, Eldred,
Pennsvivania

MAXCOM RESPONDS

77 As manufacturer of the Maxcom Anten-
na Matcher, § feel I must respond to a
published letter in vour **Technicai Cor-
respondence” column by Mort BSlavin,
K3FGB appearing in your April 1985 issue of
QST.

Mr, Slavin intimates that the Maxcom
Matcher is merely a dummy dipole, consisting
of a resistive load at the input of the device.
‘This is not true and would be misleading to
your readers.

A teport on the Maxcom Matcher appeared
in the November 1984 issue of QST and your
x-ray pictures clearly showed that an intricate
ferrite transformer is connected directly to the
50-239 input.

The x-rays also showed resistors in the unit
but they are connected to the output of the
transformer to create additional R.F. loading,
causing meore efficiency across the {rans-
former and in addition solving the resonant
frequency problem associated with this type
of coupling device.

Many thousands of hours were involved in
testing various types of ferrite materials,
the correct winding program, type of
wires, types of insulation, and the proper
resistor network that culminated in the
3100 series Maxcom.

As an addendum to your November 1984
article, you might like to know that the 2000
series 2 kW model shown in that issue, I
believe, was stolen from our sales office and
was one of a few units constructed with
dummy circuit boards. These units were 1o
be sent to individuals and firms that we
thought might try to violate the cpoxy scalant.
We have replaced most of these Maxcoms
with later series units. Legitimately purchased
units do not have dummy circuit boards in-
stalled, as your x-ray picture of the 3100 Series
200 Watt model in your November 1984
article also clearly shows, aithough your
reviewer failed to point this out.

If any 2000 Series Matchers are in-
advertently in the hands of users we will be
happy to exchange them for current produc-
tion models FREE OF CHARGE.

Please contact our distributor; Magnum
Distributors, inc., 1831 5. Dixie Hwy,,
Pompano Beach, Florida 33060, tel.

305-785-2002.--Sonny frons, President,
Maxcom Inc. R



How’s DX?

Conducted By Elten White, W1YLI4
19620 SW 234 5t., Homastead, FL 33031

Big-Time Low-Band DXing from Europe

QHIRY’s cover letter accompanying these
Jantastic photos fon his 75-meter 3-element
monsier array) arrvived as winter was
departing the U.S. mainland scene, However,
if you plan to emulaie Pekcka’s success, you
really ought to start building right now!

How Did All This Happen?

It was Spring of 1983, and a group of us were
chewing the rag regarding etement lengths for
a 40-meter heamn. This was a hot item. Was it
possible that the driver could be longer than
0.5 A? I have to confess that I became angry and
said, “T will make a beam with high-tapered
elements and a split-driven element to measure
the resonant frequency. You will see that the
length will be over 0.3 A1’ The resultant was a
3-element 7-MHz beam with very good
characteristics, with the driven ¢lement over
0.5 A

1 was encouraged to go a step further (inter-
pret this as one band lower). While 1 had a full-
size, 75-meter 3-element beam on my mind, | also
had a strong beliet that it would be possible to
calculate the dimensions at ground level using
the knowledge derived from my 40-meter beam.
The calculations {or 3800 kHz were; reflector,
43.36 meters; driver, 41.30 meters; director,
39.23 meters. Many of my ham friends said that
Y: wavelength on 3800 kHz is 39.50 meters, A
driven element of 41.30 meters was impossible,
1 claimed that tapering of the elements is respon-
sible. [ also referred my friends to W2PV’s fine
article (Ham Radio, Dec. 1980). Despite the
doubts of my friends, I started the project.

Building the Monster

If you think a 40-meter beam is large, yvou
probably haven't seen an 80-meter array. (My
wife was less than thrilled by my constructing
the elements in the front yard, making it impossi-
ble to do any other kind of work there!)

For the boom, I chose my old 22-meter tower.
I first installed the guying supports on the tips
and on the center of the boom. All elements are
guyed from the top and both sides. The guying
point is on the half-element length. The driven
element is insulated from the boom with 30-mm-
thick PV plastic bolted to a frame on the boom.

My initial idea was to lift the beam up in
“small™ pieces (first the boom, then driver and,

The driven element of OH1RY's 80-meter
manster is more than sufficient to hear his
weight. This close-up glves you a real feeling
for the dimensions involved|

- 80:Meter DXing

"~ OH18Y bedazzles you with his monaster

" _array, featured this month in the lead

. material to this column. Pekka also has

- some rangom thaughts about low-band
~opetating technlgques, gamered from six

T months of sitting on 3795 kHz under tha

" "big beam. 7

13 Learn more Engitsh (for non-English

“speakers, of course). Even if you are afraid
- to speak It, It is important that you under

. stand it,
- g} Listen to the DX stahon Do what he’
s saying. Do what he asks! When, for )
“gxample, he gails for number ones, only
number ahes should come back. In o
Europe, this doesn’t necessarily happen! -
Tha reason may well be the Inability to
understand the lariguage {although 1 find
this hard to believe!}.

3 The baslke truth remains: If you are
nof reading the station, you cannol work i,
{With list operatian, this truth sometimes
isn't & truth at alf these days!).

43 1f you're copying the DX station and
golng to call him do it fast, Many times
I've afready finished the QSO when
someone is still sending his call letterst

-B} Re list operation: Don’t relay the
reports. The minimum requirement for a
QS0 should be for the station to get his

-~ report, Don't you agree’-’

finally, the parasitic clements). 1 was wise enough
to reject this idea, however, and decided to lift
the beam with a mobile crane. The beam was
assembled on three trestles in a wheat field,
(When constructing this kind of antenna, you
have a really big problem because none of the
parts can be moved by only one person. It took
four men to carry the elements!)

The assembly work went along very nicely; in
a couple of days, the neighbors could note and
wonder at the huge *“*spider’” on the field. But,
troubles began when we were ready to lift the
monster up. The summer of "84 had been very
rainy, and the field was wet and soft. Only one
type of mobile crane was able to handle the job,
but it wasn’t available at that particular time.
The weather became fine, but still no crane.
Autumn and the autumn rains came closer. The
wheat-field farmer wanted to piow bhis field. To
add to alf the anxiety, my wife was a month away
from having our baby!

Up It Goes

On September 9, the crane was able to arrive,
and the weather conditions were good. It had to
be done now! While T was looking at the crane,
it occurred to me that it would be very nice to
have owned one, for the convenience of lifting
any size beams, adjusting the angle of radiation,
ete. Bven rotating a 160-meter antenna wouldn't
be a problem! But, enough of dreams. |
awakened rapidly when 1 had to climb up the
tower to bolt the beam to it. The fecling was
unique when I stepped onto the boom and let
loose the crane hook!

The evening was calm and clear when § looked
at the horizon (and nearly saw the DX, The
tower had been locked at the base, and the beam

was headed toward Japan. I attached the feed
line and Q-match to the driver. The biggest
screws looked miniseule compared to the 6-inch
tubing. After sealing the connections with silicon,
Iiu[u:abed down. The big cvent became very
close!

A New Band Was $ound

1 thumbed the VFO to 3799 and depressed the
FTT. The needle on the Bird clicked to the nght
With shaking hands, 1 turned to the REF position
and pushed again. No indication on the meter!
Yippee! My calculations had turned out to be
right!

Everything looked good. The band sounded
quiet—few Europeans and those with weak
signals. The beam sounded like a dummy load.
[ tried a short “'CQ DX, No reply. A tuning
signal and then & very loud signal saving *‘this
is JAGLEF over.” T was about to fall out of my
chair, Was this some nearby amateur joking with
me? 1 answered the call and got a report of § 9+,
[t was then { noticed that | was running barefoot!

I had these types of experiences the first few
days using the B0-meter heam. It was really
amazing. The beam opened up a new band for
me: no QRM, just DX stations. During the first
six months, my country total increased from 170
to 220 on 80-meter sideband.

" The best qualities of the beam show up when
I listen to the Far East, European QRM goes
down about 25 dB; at the same time, signals from
that direction come up about 10 dB. it made
DXing very pleasant on this band because
listening became so very much better.

1 Learned How to Do Antennas

This two-year project taught me at least one
thing: If you are making a low-band antenna,
don’t take the element lengths from a formuial
Also, if possible, use a split driven element and
Q-match, The formulas are not telling the truth
when you have high tapering aluminum
clements..

Impedances are also very easy to measure with
a cut driven element. If you want to optimize
the beam, you first have to tune the driver alone.
Then, add the parasitic elements to the system
and tune again. The final tuning should be for
the best ¥/B ratio. That can be done with 2 near-
by amateur having a calibrated attenuator in
front of his receiver. (You can afso measure the

“Up she goes,” said OHTRY, fesling very tiny
indeed at this point! (Those with superior
ayesight will be able to see people at the
bottom of the photo.)
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impedance, which should be around 18 ohms,
if the beam is going to be okay.)

All this tuning and measuring was made with
the 40-meter, three-element array by lifting the
beam up and down some 24 times! [ finally op-
timized the F/B ratic by moving the driver (.5
meter toward the reflector. By using these
experiences, | calculated the dimensions for
80 meters. They appeared to be right.

Happy Ending

Going back to the time we lifted the beam, and
then adding four days, T was in QSO with
JABYMH and had to tell him, ““Sorry, I have
to QRT now.”” Only two hours later my wife
zave birth to a healthy boy. Perfect timing! For
sood help and encouragement, many thanks to
OHs 1BV ILW ILQ IMA INX IRV IVK IXN
I1ZZ 3CV 3KM and 3KR, K6SSJ, for good hints
and encouragement, and to my wife, who put
up with me during this difficult period for
her.—Pekka Kolehmainen, OHIRY

INTERNATIONAL TRAVEL HOST
EXCHANGE PROGRAM

In cooperation with some of its sister societies,
ARRL has successfully launched the Interna-
tional Fravel Host Exchange (ITHE) program.
As of April, about 80 amateurs in 15 countries
including 25 states were enrolled, indicating their
willingness to promote internationat goodwill
and friendship by helping visitors to their
countries.

ARRL has about 200 informational packages
to instruct its members how to operate at any
plage in the world. Each package comprises a
general information packet for operating
overseas, an information sheet explaining how
to be licensed in a particular country and {f
available} a specific application form. The in-
formation sheet now contains a list of the ITHE
participants if there are any in that country.

ARRL also has a form ietter to aid foreign

amateurs vis-a-vis the procedures necessary for
operating in the United States. Typical questions
(with answers supplied by ARRL Haq.) asked by
foreign amateurs include: May 1 operate in the
U.8.7 (A list of the countries with which a
reciprocal-operating agreement exists is
furnished.) How do I apply? I'm a U8, citizen
living overseas. Can | obtain a reciprocal permit
for operating in the U.5.7 How will 1 identify
on the air? What frequencies/power will [ be per-
mitted? For how long will my permit be valid?
How can I locate American amateurs who would
be willing to meet me, let me visit themn and
possibly accommodate me?

ARRL’s Information Services Department is
pleased to be of service, and can help you with
information on operating both overseas and
within the United States. Please ¢nclose an
s5.2.5.¢. with your request.

THE CIRCUIT

{71 China: Look for DK7PE from BY1PK 80/40
{'W mid-month.

[J V2ZACW: KA2DIB/V2A is using this new call
on 160-10 meters. Grant now lives on Antigua
and continues to use WB40O3N as his QSL Mgr,
{71 DXer’s Aid: A “*loyal column reader”’ alerts
us to the availability of The World Factbook,
an annual publication of the Central Intelligence
Agency. It is a 274-page book with a page or 50
of information and maps on each country, from
Abu Dhabi to Zimbabwe. At the end of the book
are 12 full-color maps of cach continent. It is
an excellent source of information on each coun-
try, great to use while in Q30. The book costs
a modest $11 and is available to the public from
the Superiniendent of Documents, U.S. Govern-
ment Printing Office, Washington, DC 20401,
Stock Number 041-015-00157-4.

[ Call Signs: From Carascope (April) and editor
W8ZCQ comes our latest chuckle: *“One of the
waorst things that happened to Amateur Radio

was when FCC laid off all those employees. They
seem to have scattered all over the world. Some
went to work for the Russians and fouled up the
Russian calls as they had with the American calls.
Others have now gone to work for France, You
haven’t the foggiest idea where the French sta-
tions are jocated!™

(77 8J1XPO: A special station is in operation at
the Tsukuba Science Exhibition *85, to run for
a half year in Tsukuba, near Mito City, Ibaraki
Prefecture, in the equivalent of the JA Silicon
Valley. Tsukuba Science City is about 25 miles
northwest of Narita Airport (new Tokyo Inter-
national) and about 30 miles northeast of Tokyo.
Q8L cards to 811XPO go via the JARL bureau.
The station will be in operation till mid-
September. If you plan to go there and hope to
operate the station, take your ham license; any
licensed amateur may operate the station without
individual authorization by the Japanese govern-
ment. The station is QRV 80-10 meters, with
maximum output of a half kW, Transmissions
may be made on CW, sideband, RTTY, FAX
and SSTV. Note that the shack is located near
Shueisha Pavilion in Block (. Unfortunately,
vou can’t see the large antennas because none
are there! You remotely control the transmitter
several miles away. If you need further informa-
tion, contact the Japan Amateur Radio League,
1-14-2 Bugamo, Toshima, Tokyo 170, Japan,
tel. 03-947-8321, telex 23868 JAPRETAR.

[ X iIntelligence: For an s.a.s.e., QRZ DX
Editor WSKNE will be happy to furnish you his
DX Inteliigence for the New and Born-Again
DXer. This compilation was prepared for [ast
yeat’s Ham-Com DX Feorum, and is a handy,
concise listing of items you might want to con-
sider for your DX library—periodicals, newslet-
ters, propagation forecasts, nets, record-keeping
tips, operating aids, QSL services, etc.

"1 Club Programs: The Kansas City DX Club
has a number of attractive items to plan an
“operating”’ program around. Why not set up
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a reservation for vour club for the coming
season? Shows include: (1) Contest Night Live,
a 30-minute VHS parody on contesting; (2)
Tonganoxie Island, Country No. 318, a
30-minute parody on DXpedition shows; (3) 1983
V3 operation by the club—slides/audio cassette;
(4) 1984 XX9 DXpedition by KACS and crew—
slides/audio cassette; (5) 1983 Pacific Islands
DX peditions by K#CS—slides/audio cassette. To
obtain the programs, write to John Chass,
WBILC, Rte. 27, Box 2877, Parkville, MO
64152, If you know of an interesting operating
praduction other clubs might enjoy, why not
share it with @S7s readership via this column?

{1 FOBXX: Operating with a careful flair, the
Clipperton group rolled up mega-QS$Os the
second week in April. In particular, their style
of handling the pileups was admirable: clearly
identifying, making very sure of the station being
worked, etc. Cards go via Yasme, Box 2025,
Castro Valley, CA 94546, More next issue. @5

(51 Bureau System is made up of call area
bureaus that act as central clearinghouses for
QSLs arriving from foreign countries. These “‘in-
coming’* burcaus are staffed by volunteer
workers. The service is free, and ARRL member-
ship is not required.

How It Works

Most countries have **outgoing’ QSL bureaus
that operate in much the same manner as the
ARRL-Membership Overseas QS Service.
Members send cards to their ontgoing bureau,
where they are packaged and shipped to the ap-
propriate countries.

A majority of the DX QSLs are shipped
directly to the individual incoming bureaus,
where volunteer workers sort the incoming QSLs
by the first letter of the call sign suffix. One in-
dividual may be assigned the responsibility of
handling from one to three letters of the
alphabet.

For detailed information on the operation of

the bureau serving your district, please send an
s.a.5.2. for a prompt reply.

Claiming Your QSLs
[) Send a 5- x 7'%-in s.a.s.e. to the bureau
serving your district.
2} Neatly print your call sign in the upper left-
hand corner of the envelope.

receive your cards.
Helpful Hints

Good cooperation between the DXer and the
bureau is important to ensure a smooth flow of
cards. Remember that the people who work in
the area bureaus are volunteers. They are
providing vou a valuable service, With that
thought in mind, please pay close attention to
the following DOs and DON'Ts,

DOs

Do keep self-addressed 5- x 714-in envelopes
on fife at your bureau, with your call in the
upper-left corner, and affix at least one unit of
First Class postage.

Do send the bureau enough postage to cover
envelopes on file and enough to take care of
possible postage-rate increases.

Do respond quickly to any bureau request for
envelopes, stamps or money. Unclaimed card
backlogs is the bureau’s biggest problem.

Do notify the bureau of your new call as you
upgrade. Please send envelopes with new call,
in addition to envelopes with ofd call. Please put
only one call on an envelope.

Do include an s.a.s.e. with any information
request to the bureau.

Do notify the bureau in writing if you don’t
want your cards.

3} A preferred way to send envelopes is to
affizx a 22-cent stamp. If you expect to receive
more than 1 oz of cards, please affix postage
accordingly.

4) When requesting any information from the
bureau serving your district, always include an
s.a.s.e, for a prompt reply.

Some incoming bureaus sell envelopes or
postage credits in addition to the normal
handling of s.a.s.e.’s. They provide the proper
envelope and postage upon prepayment of a
certain fee. The different stages of presorting and
sorting cards take time. A period of six to eight
months, or longer, may take place before you

Do be appreciative of the fine efforts of these
volunteers.

DON'Ts

Don’t expect DX cards to arrive for several
months after the QSQ. Overseas delivery is very
slow. Many cards coming from overseas bureaus
are gver a year old.

Don’t send your outgoing DX cards to this
buregu (see “ARRL-Membership Overseas QSL
Service’ in this column in March 1985 QST.)

Don’t send envelopes to vour “‘portabie”

QSL Corner

Administered By Joanna Hushin, KA1IFQ

'Fhe ARRL DX QSL Burean System
{Incoming)

Within the U.S. and Canada, the ARRL DX {continued on page 86)
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the lowest curve (optimum traffic frequency, or FOT). See April 1983 QST, page 63, January 1977 QST, page 58, September 1977 QST, page 25, and
Januaty 1979 QST, page 11, for a complete explanation. The horizontal axis shows Coordinated Universal Tima {UTC); the vertical axis, frequency fn
MHz Data are provided by the Institute tor Yelecommunication Sciences, Boulder, Golorado. These predictions, for June 15 to Juiy 15, 1985,
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DX Century Club Awards

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the official ARRL DXCC List.
Yol may also submit cards to endorse your award in 25-country increments through 250, 10-country increments through 300 and in S-country incraments
above 300, The totals shown below are exact credits given o DXCG members from March 1 through March 31, 1985. An s.a.s.e will bring you the rules
and application forms for participation in the DXCC program.

New Members

Mixed
GX4GLA1D GISwo/128 JETREXMED QH3IG03 YEMNHGH28 AJ2C100 K4NTYOE KTRIEF108 WEKDLOG
DFeDAM16 GMABQAIIS JHBNQVIT1D QN4ABTHOD YUTNR/240 N2BHP/116 KB4MD{102 KAYDNJI08 NIGIQM00
DRS04 HBOALQIAII08 LABLXI104 VETFKZI103 4XBKAMY3 WB2STVOD WDACHR/211 N7FAKIM25 WIOTEHOS
DL2GBM/122 HC1SKM04 LATQWN 12 VKEWOI324 KA1CRP/100 KN3P/245 WDAKQDIM03 NBBEF/113 WREEIEM01
FRDHTH08 JH4ELDM 23 OABCWI101 YCODNKM08 KATKWD/102 AA4RQMD2 WB5HSB/100 NBBRQ/111 WDAFEN/123
GIKLL2T0 JATDQSMOT QH3BUMES YasTUnOY KAZACTIDS AAADUIS NEHYK/104 KI8WHa0 WEBSERND1
Radiotelephons

A4XYQMD01 EABBREM 10 i375%)142 PA3IBYUMOS 4XBKAM93 K3ISEW/258 WALGOXM19 WBSIKR/254 WEKDLIMM
DJ2BA113 EASBYPH31 Mausiet PY40D27T KER2GGHMO3 AA4DUMTE WA4QBRM110 WASPIEN 08 KOFDi144
DEAUU/03 FEHBIEABI112 JAIFYCIs6 Svauanios N2DXQMGE KE4MD/101 WD4CHRI208 KD7UZI104 KCaXFI232
EATATQHI? HE9AQASMOB JR4QZHMNER VE3ZFWIR200 WAZQYK/00 KF4NO/223 WT4Z/100 NEBEFf112 WDYFEN/120
EAJAEAJ281 HBICFW/1102 JETBEX/158 YKEW(324 AJ3K/M06 N4DDZN147 KASGHRIM15 NBBRQ/105 WHIMHM02
EA4CDZI218 HKEBDX178

cwW

DLLNN/104 G4GBGM04 LASLXI100 QKZPFN/101 KAITHD] N3DLZM06 WRBSTKO/102 KIDVI117 KOFDI54
D1LXMHM0T JAZKPVI128 LU4FDMAQS PY4QDy222 WIWAIMEBS K4AMF128 WBEIKRI213 KTRIEM04 KFIER40
EABZSHOS JATDQSM0G {H3BU138 AK1L/182 KN3PH110 NU4BM00 WB6AFJM03 KCEURMO1 KAROMX/100
GISWO 108 JHENQVHOT

RTTY

W2FXAM00 WAUGHOY AESHMQD

160 Metars

[JBFW102 JAIGTF107 JABDQHMO0 - 4X4NJMD1 W1ACHMD2 K2vVrQo W2SMM M RaP1101 WAMGNH108
DLARKAQ0 JAZGQOMC3 PAZBFM/104

SBDXCC

KIVAL SPAHWN NIBKF KaSM N401 14WZK N4RI EASVY K4AEB
UA4CDC FBDYK RA3EA W2TA WALINP WEB7GLY K31L OE3WWB PAIAXD
FYTAN RT5U0 WICRN TI2HP JASDWR WIENE NOAW DKENP

Endorsement

Mixed

A22MFE/158 JR4QZHIES W1ICVI283 WAIFWA/251 NADAZI295 WALWPN/I0E WASHODI230 KM7LM138 KCOXFi235
CGT4YN/262 CHIRFR5] K1KOBI2T2 K4AOH/168 MAENXMGT WALYOM/292 WASIGD/A00 WIQEV/a01 KMSL298
DJISGGIABY OHITQA03 W1JNN/250 K4LRXI305 WN4SRM15 WBAZNHI309 KEHLR/235 WEBTVNY/236 KRAGOMH1
DRSJI1270 QIBWHI230 W1YYRz20 KANYV/304 NFE4Zi200 WD4AFY150 KEXZM28 ABBRII1E KRIOIA04
DLAFLA01 SMOCCM/308 WATUDH225 K4SEfI08 NG4AWN37 WD4LOKS129 NBCR/313 KBAGI254 NSANR/260
DL7CW/329 VEICPLISB00 K2NJ310 KAYH2009 NMALZT4 W.IATI267) NE&Y1/287 KABIIC228 N9BLIS224
FOGXB2T4 VE7ZX/256 N2EDF/201 KB4FQ/303 NN4QI305 WX4A/308 WBCSI/260 KCHOK200 NICHNR21T
HBIAWSHM26 YK2AYKM3S W2ELH/280 KB411./295 WAEJHI2T1 ADSNIA33 WEFAY228 Koaywr2ar NOEAJI14B
HBYBIAI2090 EKEAXFR2TT WeMPIROY KF4BA25 W4FN5/263 AlSI303 weuZi2r2 NBZALD! WAGLEYIR?1
I4EATIZ06 YUSAWIITI0 KISEW/277 KT4G31308 W4LZWR225 KDSVLI200 WRBEDXLIZIT WANPFI218 WAIVEYI305
14FGGI202 ZS2BMI3 10 NICW/215 KX4RI31D W4UCF183 KV5F/125 WRBBOTE/211 WaQID224 KAVZRIZ6
IKSCAJIMEY K1JIU/178 W3EEK/208 KZ421138 WA4BEC/302 W5KNE/R54 KZSPLMYT WaUVZI3iS WG 21332
JHIFDP280 KA1EJ/125 WIKH/261 N4AVVI302 WA40BO/I08 WALFK/A20 KB7HH/252 WDBNBDI288 WANBI312
JASFYCI36 KATA244 W3S0HI310 MACIDI289 WALSKEGDD

Radiotelephone

AZZMENS3 JATPCY/309 SVBCS/2T N2LM#310 KDAOMI175 W4,ZI254 WD4AFY150 KIUTI3T NgBUSIZI2
CTaRH251 JATWSKI12 XE1XE[274 W2ELH/Z7 KD4RHI228 WALYMI303 WEATIZIS KG7T01295 NGCHN/218
X205/250 JHAEIGIZZA TORDPOM2S W2HTW/19D KE4FWI231 WAPKM/2TB KECTGI264 KM7L132 WaHJI315
DF4PLI279 JASGMI31E YIUMNRIZ31 W2IJBI308 RE4VLII21T WARNZI205 RATGERYT WTEDAJ285 WALNQ/294
DJSJHIA0D JEGWVT53 JPBRSI2T0 W2MPI{306 KT4GIa03 WAUNP2IT KBSKA202 WIOEV/279 WASVGYIS00
DLEQWI310 JATPLIA12 AJ1LI278 W2SMI296 N4AVVI299 WIWMQIE KESKK/222 WATKNKII04 WBSEBO/315
EASAYDMTY JARGZZIZTD K1IK308 WAZJUN/I06 N4BYLH294 Wa4BEC02 W5LFKIa02 WBTVNY221 WDIFOE2TS
FEGXBI250 LABTCAI226 K1KOBI248 WAZPOW50 NACID/288 WALBRM/125 KEEDASIDS KBEKWI305 HeCLI2Te
GIKLLIZTO LU2AHI312 W1AB2T) WB25ZH/280 N4ENXMB3 WAACNZ/283 HBGRIA13 KJBGHO0T WQIFIII05
1HAGA12 LUSAJWI311 WIICvR203 WAUNI0 N4JF/316 WALOBOIAD0 WEOMB/211 WRUVZI280 HRVZR)281
IVBVERIJOT LUZMALZ93 W1DOHR10 WIWFM{200 NANX/213 WA4PLR/298 WASQGWIA13 KGVTDN23 NEWLIN 51
[4CSP2Y1 OEIKTAS283 WHJNN21T AALM/230 N4SR312 WASLUNZIZ54 WABTLA/229 KDOLNASE NAGYI38
152GQS306 PY4VXIat7? WAKSZ/307 K4BVQ/332 N4ZCI322 WALYOM/272 WBGRSE/R80 KDYEB 174 WRCDIS1B
|BGASI275 PY50GIT0 WIMGP/151 KAMEZI318 NA4M/318 WEAJ L0300 WDBAFGHS2 KMIES292 WDNB/268
ICGBEGO309 PYSWDIA0T W1QJi125 K4SEH05 NN4Q3DD WBAONR312 WOSEAW/156 KAO0/303 WORAQ/294
JATFNAJ316 SMEVR/324 W1RR/Z10 KB4FQ#302 NO4NZ04 WB4ZiIM/26T K7SPLNTS NSANRIRTT WBRCIW/304
JAIGTFIZ05 SVIMO/84 K2NJr265 KE4QRM5S

ow

DJ1XPr2g4 JATFNAS290 JASPULI2E7 SMBCCM/285 WA1ZICH130 AF3E/149 NO4N{133 KEYHH{23T RAGXI2T1
DLIESI256 JATGTFII06 JATPLI2B0 AK1E/M26 AG20CH125 K4SES29% W4aLvM/271 WYEDAIZTT KMOLs248
DLEGW!255 JATHGYR273 JABZOR97 K11K/268 KENH231 NAJFI2T6 WBASTUM 8D W7IUVI295 KROO226
FEGXB/232 JH1EIG{282 QHIRFI226 K15AM268 K2OWERED N4JJ12T1 K5KR/285 KJBG/228 WOLNQJ/26S
GalJwis2 JAARM/ME] OKIMGr294 W1AB/280 W2ELH/149 N4KG/209 WhEOB/222 WRGKM/263 WOPELJ158
14EATI210 JAIBGQEMAN PTZACZIZ05 WHKSZIZT0 W2HNI225 NAMM/04 WEVGX/160 WBUVZ04 KEVZRM26
ITGGLII203 JAIGM/ANG PYSWD/294 W1LQO/266 W2LZNT288 N4RI243 KEHLR/M91 WABYTMI74 WeNB/285
JATBWAJ30S JA4ILXY[282 SMSCCTHS WIRR/271 W26M301 NN4Q281 KTZR293

180 Meters

NdJH139 )
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DXCC Honor ROH Adminlstered by Don Search, W3AZD

The DXCC Honor Roll is comprised of those call signs that have been credited with at least 306 of the 315 current countries on the DXCC fist. Tota!
n:[i)xlctc gredits given, including deleted countries, are shown after each call sign, The large, boldface numbers indicate total DXCC credits not including
elated countries,

Mixed K2LWRII55 KBGALI4D WePGIA5? N4PN/325 KP4RK/49 KTKGIa34
K2MUIB/338 KEJG/341 WBQGI357 N4WWI336 LABLF/342 W7ADSIS5T
215 K2PXX/345 KSKIN353 WESYK/359 WADRK/345 OE1FT349 WTAQII54
K2TQC/348 KBLGF/353 W4ED/354 OEBRT/334 WIYCNLi325
DJIXPI337 K2YLhIa41 KBOJI363 WaGTS/336 OH2VE/334 WICSWI345
DJ2BWIEES W2AG/351 KBRF34% 314 W4HR/I50 OH35R/333 WrET2/329
DJ72G/342 W2AGW/365 KORNII49 DJSDAI34T W4JIVUIE38 OK2RZI332 WIJFO/333
DEL1BO/357 W2AO/358 KERQ/357 DJEJH/334 WANKI/233 ON4IZI344 W7RV/335
DL1HR/A50 W2AY.JJ359 KEWRIZLE DJBAX/335 WADD/350 ONAUNI2S KBIFF/333
DL1JWIS W2BHM/354 KBYRA/241 DJOKGI341 WA4WIP/239 ONS5KL/231 K8MFO335
DL1KE/361 W2BMKi352 KBZMIB4E DL1GF1344 WB40ES/333 ONBXA/AZ4 WBCNL/333
DL3BK/353 W2BOK/J57 KBZOI365 DL7HZI46 H5DX/356 PY1HO/54 WEGKMIZ32
DLIRK/356 W2BXAMES NBAR/345 F3ATI351 K5RCIA3T PY2DFR/333 WaJQ339
DLBEN/356 W2CP/346 NEAV/342 FBRU334 W5G0O53 SM1CXE/240 WSTA/231
DL7AA/262 W2FXA/I53 NBCWI38 FOGLI3AT W5IRIZ34 SM5FC/331 WBYAI331
DL7AR/354 W2FZY/354 NBFX/248 FOJE/238 W5KGX1a58 SMBAOU243 WAZET/ 44
DL7EN/3ET WIGK/342 NEGM/344 G2FSPI351 WEMMKII61 SMECVX}332 WBEEUN/H
DL7FT/342 W2GKZ/343 WEAM/366 G3JAGI35 W55J/335 SMBEQCH30 WIBM/350
DL7HLY350 W2GT/359 WEBZE/381 GAKMAS14 W5LIN/354 VEZWA/4T WOHLY/348
DLSNL/337 W2HTIf357 WECF/342 G4CPIaB1 WASIEV/334 VEIBX/337 WOHN/228
DLIOH/352 W2HZ/337 WBEE/382 G5YTIA59 KBEC/354 VESCTI/330 WITKV/354
EVRM/350 W2JVU/362 WBEL/348 HBOMX}350 K6PU342 VEIGMTI333 WIWY/331
G3AAE380 W2LPE/358 WGEUE/340 11211352 KBQH/340 VE3HD/352 WaYSX/351
GIFKMI35S WaLviaso WBET/353 18AAI38 WEBA/359 VE3NE/338 KACD/248
G3EXBIA5E W2NG/341 WEFWI345 I8KDBII53 WBBSHIST VE3WT/340 KBGVB/231
G3HCTI52 W20KM/359 WeISQr348 JATBN/345 WEBSY/356 VE3WWI338 KOIEA328
GlaIVJ/355 W20HH/361 WBKG/352 JAIBWA/340 WEBVM/I54 VETAAQY350 WRGKLII50
GM3ITN349 W2QM/355 WHKNH/338 JA1DMI354 WBCHVII59 XE1AEf348 WRPAH/335
GW3AHN/360 W25SC/457 WBKZL/257 JA1IBX/330 WEFSJ1356 ¥S10/353 WOUEN335
HB9DX/348 W2TPfa50 WEONZ/352 JA1JRKIZIS WEBGMF/348 YELITBCD/42 WeZV/347
HEIMORI58 W2TQGIA54 WBPT/358 JATMING3T WEGR/33T YV5AIP/348 WABOAHI333
HBIPLI350 W2UEi358 WBQNM/350 JAZJWIE50 WeHYG52 224451335
HBOTLI357 W2YY/349 WEREH/347 JABADQ/338 WBKH/A52 ZL1ARY{38
12KMG/341 WA2DIGI350 WBHGG/341 JABZOI3A6 WEKUT/359 ZL4BOI348 32
ITSTAlA5? K3GL/359 WERJ/344 LAKI339 WEQLA3E ZSEIWI345 DJ2TYA25
IT9ZGYI356 K311355 WBRATA58 CASGE/335 WBRKP/355 qXANJ1232 DJ4FI1332
IBAMLY359 KIMOI354 WBYAJ34G OH2NB/361 WSTZDI360 K1NA/38 DJRUI/328
JA1BK/348 W3AFM354 WeYK/258 OK1MP/345 WAGGFE/339 W1KG2Z5 DK3PO/332
JATBRK/344 WICWGRST WBZM/351 OK3MM/354 K7ABV/328 WING/331 DK5PRIAZS
JAtMCURET W3DJ2/347 W6Z0/352 Oz1LO/237 N7EB#52 W1RLQII4E DL3OH/334
JAAZAII42 WIEVWia61 WABOET/340 OZEMI324 N7RO/329 WISPI4S DL3ZI1346
LLI4DMGI356 \W3GH/35¢ W7AQBI353 PY1APS/336 W7CMO/350 K2CMI332 DLBFL/329
LU5DOY355 WAGRS/353 WTCBI335 PY3CBf335 W7DY/339 W2FG/336 EASNG/233
LUBDJX/385 W3MP/aB3 W7CG/357 SMACXS/335 W7JYZI348 W2GLF/352 EI8HI322
OE1ERI363 K4CEB/335 WrDX/349 SMEBBC/A34 W7LDG/a58 W2JB/324 GaLOPRA30
OE1LO/M5 K4DJ/3I8 WIGNI35T SM5BHW/33T KBEJI339 W2MJF349 G3UMLAB
OHZBCI342 KAEZ/347 W7IR/AED SM5CZYI314 WaARH/343 W2PPG/a24 HBOKBJ/351
OHZBH/343 KADI343 W7KH/364 SMGAFH/335 WEDCH/337 KINL/331 HAPQI32S
QH2BZ/242 K4IKA/339 WIMB(365 SMBCKS/336 WEQFR324 K3ZR1330 1RBJ/334
OH2QQ/353 K4JCI34B WYOF/359 SMBCWK/337 WSYGR/344 W3API230 IVAPPK/332
OH2QVI346 K4KQ/359 W7PHOMES SMBDHLN334 K9GCJ¥j330 W3GG/A31 I7HH/329
OHANS/341 K4LNM/355 WIQKII54 SP7HTIAaT KGKA/334 AEANI351 W22
QH5UQIA4 K4PDV/358 KBDRI352 UATCKI345 KaMMJ334 K4F /341 IBYRKI335
OK1ADIM/346 K4RPK/A49 KBDYZ/341 VEZNV/A5T KOPPY{332 K4HJE/33 JATADN/344
OK1FF/a59 K4X0/334 KBEFI345 VETGI363 KBRAI3I3 K4KGI341 JATELY/324
ONADMIIBT K4YR/357 KaFLI34z VE7IGI335 NOAB/332 K4RA/328 JATEODI332
ON4NC/3B1 K4YY| 341 KBOHG/345 VETS V339 WOAQI340 K4SM[357 JA10CA/33T
ON4QJ/2d4 N4EA/3I7 KBONVI349 VK4QM/383 WOBWI3A4 KASMX327 JAZAAGIIZ3
OZBY{355 N4JFI336 KDBVM/358 YU2DX/335 WaDCIa37 N4MM/335 JAIBQEN27
PABLOLI/353 N4SU/362 WBAH/357 YUIEY/a23 WIFKCI359 N4T0/338 KHEGDI360
PYTHX/354 WAAAVIIE2 WEBFJ/362 YVSANE/345 WOGLI50 N42Gi338 KVAFZ/332
PY2BKO/341 WAAITII54 WECUT/348 ZL1AJUI348 WOHEB/354 WAAXA/A53 QESWWEI328
PY2CKI364 WABBPI347 WADMDJ362 ZUIAV/34T WOKNI/346 WABAA/I55 OZ3PO/338
PY2PA/342 WABFRIZ49 WaGT/364 ZLIHYI364 WIKQDI38 W4BRE/337 QZ8BZ1330
PY2PE/342 W4BQY/363 WAGZ/364 713151353 WILT/347 W4EEU/340 PY1DH/346
PT7Y5/351 WADR/A5T WEJBJ/359 ZSERMI52 WIRKPII56 WAFX/340 PT2BW/325
$M3BIZ/358 WAEEE/257 WaJIN/3ES K1DFCIazs WOTKD/343 WASDIZ0 PY2ELV/331
SM7ANBAST WAENAES WBKPL/5T K1DRN/338 WOZR/132 WAORTI334 PY40DI34B
SMBAJUIIS3 WaG D381 WBLKH/I60 K1RM!335 WHZAX/333 WavPD/a54 PYSATLI3Z28
VE3MJ/339 WAIFf3E2 WEMPWI359 K1YZWI338 WODE351 WAXR/332 SM2EKM/328
VESRU/353 WAMGN/349 WENGO/IST KAIGY1353 WRSD/334 K50S/331 SM5AP/334
Z8ELWI354 WaN L3368 WBOKR52 N1XX/339 K&6UGC/5 SMEAEK/A3Y
4X4DI/355 WADMIIB2 WEPHZ/356 W1MIH347 3 K&UR/323 SM7DMNI23
AXAFQI34T WAQMIA48 WEPR/343 WAOTI332 13 NBAR/242 SM7EXEIR30
AXAJU/A56 W4QON/242 WEQY/354 W1SD/348 GT2AK/I33 N5SRRI3I3 VEIAAZIAS0
W1AAIS4 W4sSU/348 WBRSWi342 WIWY/352 DJZAAIILE W5ALA53 VE3BWY/350
WAAEF/47 W4AUG43 WBRT/35% WAYRCI334 DI7CKI340 W5EJTI344 VE3GCO/332
WAAXASST W4VQ/345 WAZCQ/54 K2CL/335 DJ7CY/330 WEMQ332 YE4QXI240
WiBIH/364 WAWV/IS2 KOAB/354 K2JMY/342 DL1DC/A51 WEMUG35 VE7TBD/328
W1CKA/351 WAY.J1381 KOECE/350 K2LE/340 DLECM/347 WENWI356 YOIACHH
W1DGJ/346 WA4ZDI351 K9FJ/338 W2AX/I55 F5111334 W508/349 YO3J17333
W1DK/MI59 K5FJ/353 WaCH48 W2CR/357 G2FYTI349 WSQOU341 YULEXYI330
W1FZ/350 K5LILIA35 WIDWQII54 W2GG/354 G5RPI340 WSTO#338 YU4HAI4D
WIGKKIz67 KBYY1338 WIDY/353 W2GWI358 HBYAHA/33S KBKA/234 YVSEZi346
WIHHI352 KESGHK347 WaGIL/358 W2NUT/358 HBYIiy342 KBMAS342 256Y Q347
W1HX381 W5AQ/352 WaJUV/3sh W2PN/341 12LAG/232 KEOZLI332 4740321
WiHZ/359 WHHE/342 WINDA3E4 W2VJINI343 1SFLN/IZ0 KBXP/3a2 K1BW/328
W1JNV/356 W5HJA/349 WORGH353 W2XN/354 1BIX/333 NEUCF3I32 K1KI1a25
WiJRAST W50/350 WISFR/I56 KIKEI339 JATAATIS33 WBFET/336 W1ABJ343
WINUFIS55 W5K/364 WOZ /364 KIRS/331 JATFHK34 W6FF/352 W1AX360
W1iQ0/340 WSLCLI351 WRAIH/356 AAMMI335 JAIMJI338 WEHFL/344 W1DA/326
Wily/347 WSNUT/354 WRAXiJ62 AA4S330 JAIUQPI332 WBKYJ/3I6 WIGX/335
K2BK/355 W5PQA/I5D WOBWIZ52 K4AIMIA50 JAZAN/333 W8MUR/351 W1JZ/332
K2BS/342 W5QK/3E2 WeDUJ363 K4CIAI340 JABDYI34T WBSC/330 W1PM/352
KZBZT/358 WERDAJ347 WIELA364 K4DY/336 JAJAFT31 WESQP/355 K2AGZI334
K2EB/348 KBDCI359 WILWG/352 K4MQG344 JABILIAZS WEYB/24D K2BT/332
K2F| /357 KBEV/347 WAMLYI382 K4AMZU337 JABMS/430 WEYO[337 K28HZ/349
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47RI343
WALQBXI32T
KSAADIG41
KSBZUI325
N&ALII328
NSDN336

W5DOZI317
WSFFWI353

K8EXOI336

K8QJO/328

NEAW/3I0
EASIS0

31

GIECIZ4
12VGUi323
14MKNIIZ0
I5ARS/342
ITZPB343
JATCRRI333
JATGTFIIY
JATIFPI3ST
JAJARNSG29
JHIGZED22

JAIMNPIZ2S
JA4BJ0/338
JATADI3AT
JATHZII2S

58 O5F

JABEAT/323

LASHEN48
OKIMG/335

PPEUGII34
PY7ZLI323
SMIRL323
SM5AQB/IAS
SMEDQGI32T
UBSWF/350
YVEBEU/A34
KM ET327
KILGJ/335
N28§{330

W2LNB/340
W2MZVI33T
W2SUA/ASH
WBZYQH/320
K3AVI343
K3TUPI328
WAEYF/343
W3PVZI332
WASATPIZI3
WAIKK31
K4BBF/331
K4EW(G/330
KE41/328
NAXXI329
WaaALH/331
WAKN/342
WMLI/358
W4AWG/32D
WALCKZI320
X5GOI328
K5VT/322
KD5API330
WELZZ/335
KBAQIET
KELEEB{340
KeXTi325
NEMUI326
WeJZUI2T
WBKPGI336
WBKZS/339
WBPN/339
WEQNAA4E
WeLIY/326
WEXP(327
WeZYCI329
WTEKM/325
WIQRH/329

e
KBPYDI323
KERAJI26
KBZR/322
KNEZ/330
NBDX/331

WRBTDI343

310
DJEKH/325

DL1PMI3G
PLEMETI41
DLYBK/345
F2RS5/338
ERiaad
GIORIMG

22221325
IAVRVII25
JAINRH/31T
JAIZZI33S
JHAEIGIA24
JHAIFSA24
JAZAHIIZE
JAZAIRIIN
JA2EHGIII0
JAZHNPI330
JAICMDI319
JA4CQS1320
JAARFIZZ3
JASBSM/ 328
JATMALSI0
JABBMKIG22
KHB1J/355
LATIONS
LASG.H318
QE1FF347
QE1UZIII3
QH2ZBADILI
OHZBCV/325

QH2BGDRE2T
QH2LLI25
QHASR/328
ONSNTTI24
QIBGSI47
PARFX/I55
PARTALIIIE
SM4EAGCI320
SMBCHTI25
BCC

SMBCCESG50
SMBKV/351
SPBRT/330

ZL1AMO/332
ZS4AMGIZI8
K1J0/328
K1TNI322
WIFJI39

W2AZXI242
W2GMiaz22
WB2HXDI336

W3S0/328
AB4D/230

ARAC324
K4AUL331

WAL TYI18
H/325

K55G
KEJW330
WHEDXNIN
W5GES343
W5HDS/348
WHJCHST
HBIR/325
KASVLII26
KaxXwriag
KDBPY/322
NEET/330
NEQRI22
NSRJI325
WEEBFW/336
WEBYH3?
WEDN/326
WaHXII6E
W5MUM/335
WEOMR/328
WEYHTA28

WEYMV/341
WaABDUGII2

KBS
HEAAIZ32

Wi ]
WECFG/328
WeDAWISES
WBEWS/359
KABEI18

WOEB/241
WIGRF/342
WYHZ/342
Wo55/325
WHTKR/I31

WOMYN/I29
WRAPTI40
WSR2

309
DJBPWI1D
DLBKG/I31
DLEQWIIZ0
FayZ/32s
GIGIQIS

G3sJHI321
HBZAMO323

IrTGTIA20 |

JATDFQ/332
JSAIGOI21
JAIGV/33Z
JATHGY325
JA1PCY/319
JAPNAIZA
JE1RIK/321
JAZKLT/268
JABAAWI3E2
JAIACY328
JAIHZTI321
JATBISI31TY
FABAYN/325
SABBIOM23
JABDNZI318
JABIXMIANR
JADBJIA29
LATKI342
Gz5DX1332
SM2EVRIZ1T
SMADHFI324
SM5CAK/331
SMBCMUIZ20

SMTASN/3I0

SM7BBV/321
SM7BIPI32T
UASYEI341
VE4SKI326
XETKS/329
¥U1DDi320
K1CCI321
K1HSI317
K1UOI316
W1AM/325

WATAERI318
K2KER/3I3
K2XAIZ23
KM2via28
N2LM/332
WIGAI25

W3EKN/IIZ
WAVRTI319
K4AFRIZT9
K4AEBI321
KAGEF/328
KAIR/328

NLWE/324
WANNHI347
WAQTXI328
WAXIII3T
WA4DRUI326
WAAFFWI328
WRAKIZ24
KSAQII3D

WBEJJ/332
WHTGR24
WETXL/341

WABWIEI2R
WBSEBD/325
WOTJ/353

308

E3NWI18
[BCRI32S
DK3G1325
DIIKDI314
DLAZANIN
DLINB/322
EA4MYI319
FEEWJ{315
(G2B0OZIS
GIALI32E
GITOEM20
HBSAH /219

|2PJAI319
I3EVRAIST
JATHYFI324
JATOYYIIT
JH1QOHI321
JAMGE319
JAALAYIZ18
JABEN/325
JASPULIIS
JABBVLIII0
JATGLBIAE
JATZFI321
JABCOITI20
JAQUHA/I22
OH2BRIS30
DZARTIID
BYZTMI3AT
FYSWDa16
SM5AZUI3SY
SM7QYI351
SPOAISN23
SPIPTI3268

TreGa2
LUWOMFI316

YU4TUI318
KIMEM/320
K15TR315
WIELR/344
WIEDAM2T
WIER/327
WIGDGY324
WIGLI23
WINHJI3E
W1OHA/3E
WIQJRIG43
K2AGJf324
K2D8Vil24

W2REH/326
K3NDI320
N3ED/327
WaTVI341
W2ZN/326
K4EEK/327
K4GLA/228
K4PII318
K4TO24
KaXHIa24
K4XI1a21
N4JJI319
NADMI315
W4BYUI351
WACPZ/328
W4FDAIZ0
WAGXB354
W4VZB/327
WAWD(EH
WAYAIZT
WB4QNP/322
KEKX/325
KEOA)322
KEYGPhg2
NEOK/319
NEUD/320
W5SP/225
WEZWX/326
KEACI215
KBCBLI318
KBJAD/321
KELOA/28
KEUD/318
HEDXI340
NBJVI319
NEMMJ322
NGOG/ 14
NSEC/318
WBPLKIA36
WABWZOI316
KTOXBI321
K7RLS/3189
KGEVIA25
KJBGI318
WEBE/232
ABIE/ZN
KaAJIA20
KIBWCI321
KIQVBI314
NSMMI320
WOFD/347
WHGRa41
WOGW/327
KRIFLI327
NAGYI345
KoLUZ/319
WOGKEI324
WROQKI332
307

DJ1CG326
DK3IFD3B
DKENGI31S
DL1RB/318
DLAYDN214%
DLaUI321
FavXizaz
FY7AN/313
G2OME3ZE
300G
G4DYOI313

HESAIJ326
HEJAQW/A21
HBAMO/346
BQRXI324
KRBKXI322
IﬂDUDIS“
JATAGEIA4
JATFNAIZD
JATWSKII1S
JEIQPLI20
JRIFYS15
JA2JSFI318
JABGNLI320
JATERLUIG2G
JATPLI31B
JASFHO14
JAIKIEII14
JASAAIIZE
QEBMKGI319
PYZ2BWII24
SMECTQI318
SMEDYKI313

YV 145
YVECWO/320
ZL4AWI320
SH4G20
K1BVIIZ28
E1IK318
KisA312
K1Z51327
W1GME343
W1IASI348
WtJJi313
WIUN/G24
wivviag
WATEOT/315
K2UOr14
K2UR/IIZ
KRUVLII3LS
N200/316
WaPsLIa21
WARJBVI325
K3FNI314
N3UN/315
W3rxa21
AAVII20
K4GJDI319

KN4B{316
NANX/316
N40LI21
NAVZIAT
M4wWJrazt
NA4M320
WAGTENA1S
WABHZI343
WALVMI31B
WAINL338

N5

WECKTRIST
WEGELL148
WSIRGEI1S

K&JRI3ZB
KBLM/312
KELUI339
KERKII20
NBANI25
NEHRIIZB
WBABA/IIS
WBGFB/354
WevVBIr3ae
KILAYI315
KIUR322
WTIYWI320

EZ{322
WODH/338
WALNGQ333
WAVNE/32?
KBCL/220
WARKDI/327
306

DK4BWI31E
DL.ILDr332
DL7SY/312

12 5]
ITEPUGIITE

JATGIFIT24
JHICGIQIA25
JAZAPA/314
JAZDIHIAAT
JAZBXF319
JAAFHER19
JABEYDNIT
JABGXPIZ16
JAGHUGIEN
JATFSI23
JRTTEQ312
JABELEIIS
JARSZIA2T
KHECFG15
LASUFIa23
LABYJ3I7
OETUDHII29

COHORAI34
CINBHEI31D

SMACTTIS14
FP3DON32H
UKRBASIH3
VEZNAS
VETOPIG

W2QLiis
WAZJUN/IID
WB2AI0/318
WBZQMUI'31 g
AEJT/ 11

KIKAI
NIUS/314
WICVII40
W3IGOHI310
W3INFI313

H4HHI314
HN4NO/I2E
W4RIM/322
W4RJCI321
WRB4RUA/ZTS
WB4TDHI314
KSVNJI313
NSFWI314
NSUFIIS‘]B

50L/338
WSDWSW

W5FT/348
WSIJWISZL’
WaLPI2S
WEVIPISTE
WEVT/323
WEZPATG12
KESMFLIT
KEWCI321
NGMDII5
NGVR318

NERI316G
WEJRY/321
WABOGWI315
KTBRI321
KT8P315

WiDQir
WYIUVI312

KANW/312
KIKEI324
NETM/3Z2
WaCT/335
WAELE/25
WEAHNIZA0
KYHMB/315
HolLIFia28
KOPOGTIzT
KIUWAJ31B
WyAMM/3Z3
WOEQP31T
WIFR/320
WHIUIASS
WaLEIR?
Kazz/315
WHALIBIIZ9
WANVZII44
WEWP/214
WASTKI17



Phone

315

CT1BH/332
DJ2BWIIST
DLBEN/354
DLaOH/a52
FIRM/IG0

CG33FKM/354

LL4DMG/356
ON4DH/356
ON4DMI35T
GZ3Y1348
PY20K63
PY2PALI42
PY2PE/342
FPrATRIZE6
TI2HP/3B3
VE3MJI339
VEIMRI34I
VEIQALIES
VESAL52
Z56LWIa53
4X4JU1352
444DK/359
W1AAM3E4
W1AFFI347
W1DGJI346
WIFZI352
W1HX/353
WIJFGHI56
W1W339
WIONKI356
K2BZT351
K2FLr348
Rg21/340
W2BXAI83
W2HTII356
W20KMII57
WITPI34T
W2yylidq
WICWGI355

W4EEE/357
WAEX/363
W4UG342
W4WGI343
WAYJ1358
KSYY/337
WBACE/354
W5I0/358
WESWM/351
W5LZW/348
WEPQA/355
HEWR/A46
WEAM/384
WEELIF1339
WBGVM/AE2
WBKNH/335
WBREH/343
WBZM/346
KW7DX/345
WTGNI347
W7PHOI359
KEDYZ/341
KBVLIR/a31
KDBVM/357

WEMLY/353
WRPGII34Y

314

DJTEGI341
DL1KB/352

[2K3G/338
[4ZSGI334
15WTI342
I6FLDr346
[8AAI335
[8KDBI353

cwW

311
WAKNI21g

300

K2TQC/313
KEGAB16

308

DLGEN/314
NAWW/I16

JA1BK/345
LUIDAHI351
CQEIADMI340
ONASZIES
FYZPOr338
PY4KLI34T
SMECZY1343
VKEMS/359
VKBRU/52
YVSABFILS
ZLAHYI383
ZPBCFI3EG
KA1DRNI3H
WICKAI342
KZJIMYI342
W2LV1350
W2YYLI345
W3AZD/343
WIKSI38
WIMPL340
AALMMIAZS
K4AIMI50
K4HEFI359
R4YYLa38
WALMXAS0
WANKIr338
W4PDLI349
WAAWIPRAZS

WaDWQr43
WaJT/339
WaNDASI5S
WANZM/344
WASFR/346
WoGAA[34

313
DL7FTi340
DLYIHU346
EAZHX1343
EA4LH!333
EAZJJI331
FEIV334
FOIEM334
GINLY(337
GITJW/330
GI3IVJIas1
HEBYAAA/II]
12LAG/332
141 CKI331
ISFLN/330.
I5TDJI342
ETOGAI3I5
JA1BRK/336
JALIRK/3Y
JAIMINIZE
JA4ZAIIGE
OA405/333
QE1LOm4N
ON4UN{335
QNG

PY3BXWII33
SMEFC/331
SMECKSM35
VEIGMT/333
VEIWWIEIS
XE1AE/343
YVIKZ332
YVBAIP/348
ZLINS/339
7S8RM/A48
W1GKKI350
WIICUI333

W2GLF1352
W2NUT/341
WR2VEG3I0
W3EVW/a45
KAHJE333
KAMQGA39

K9MM/314

307

K3FNi312
WBAHTI

206
ONSNTI311
W1DA/312
K2FLI31
K4PI312
KEVTI311

W4DPSI33
WAEPZ/336
WaJviras?
WAMGN/339
W4OMI354
WAQAW/AI3
WASKOIHY
K5UCI354
WEHE/337
W5MQ/132
WELUAW/335
WASIEVI333
K&JG/336
KALGF{348
NBAR/33T
NBLCI32
WECHVI351
WEHFLI344
WEKOEMAz2
WEPT/343
WEZKM/335
WTADS/352
WICMOI341
WIJFOI332

WARQAKTIII

312
DJ1XP/326
DJSZEI327
DK2BLI330
EAJDOM34
E2MOia41
F30Ji346
GAUMLI336
FIGLA41
11APQ/328
[1RBJ/234
IV3PAK/332
I7HHr320
[19JT#234
1T9ZG Y1341
1BEXI332
JATBN/334
JA1IBX/335
JABADCH332
OE3WWR/328
KHEBB/338
OHASR/232
OK1MP/338
QZ3PZIA6
PABHBO/353
PT7YS/348
SMIBIZ/554
SMBAJUIS38
VE3WT(328
VKAQM{347
YO3JU/333
YS101345
YVSAJKI345
YVBAXCY340
ZL1AASI327
Z56JMIa53
SW1DY/331
W1FXDI332
WIMMVI354
K2B5/239
W2FGD/338
W2GKZ{339
W2QWS/341
W2XN/248

WBBSY/349
WECGEM30
WISY338
WBLQCH20
WABAHE/331
WTEFA/338

KaQvB/308

304

DJ2BWII10
JA1JRK/312

WTKR341
WILFA/332
WIUPFMALY
WEBGKMI331
KaMMI332
WaBWI338
WATKD/337
WOYSNI4G
WaZR/328
WAINLIQ/335
AJDKI3Z4
KoBS/330
K@CDi3a0

n

CTIFL/331
DJENKALAZG
DJeUJi325
DEBXR/219
DLEFLISZ2T

GHAFAJAZY
% 1BGJ/328
12LPAJ32T
12WGU/323
12YBCr322
{TGCAI3IG
1BYRK/334
JA1ADNI336
JATELYIAZZ
JA1EQDA3
JATUGP/330
JA2ZADH/Z31
JA2JWIZAT
JAIBQEZS
JA4AFTII28
L.ABLFI236
LUSYLUW4/321
PY2CYK/335
PY2EDI329
Py30BAa31
SMSBHWIS3
VEJGCoHA
VETWJ322
VQCLUaz2
YVBBBELI334
ZLIARY/330
ZL3ON/32G
Z3BYQUI4E
WISEB3H
K2TQ0323
W2FP/328
W3IXMI336
KABBF/A31
KALSPI325
KAPDV/340
KAPGVI327
NAMM/331
NAWWI29
KJ5QS5/329
KEOVCII30
WSLZX/335
KSECI333
KeQJoya27
NE6AWI329
WEARJI3
WEKLT/341
WEKPCISI5
WEXP/327
KTHNI328
N7RO/325
WYEZI25
WTGK35
KE8IFF/331
KBLJGr324
WACNL/328
WAVHYI3
WaLOA33
KABURA33
KQEPE/33
WaGSZI340
WayDB/325

310

CT1RM/321
DJ4PTI327
DJSRHA10
DKAKXI317
DLIHHIA3%
DLADYr331
EAINCIZE
F2HS/336
FIMD/338
GIZBAMT
GM3BQAMSIS

JAIFY G0N0
QZ1LQI310 -
OZ7BWI308
SMIEVRIZ0
KAX008
N4RJ/IZ10
KSUR/310
KIMFOi309

303

JATMCUI300
SMOAJL309

HE9AHAL330
IGEAI2E
12AT/333
13VRV/325
1BMPF318
JATAATIZI0
JATMGU32B
JAT0CA327
JAZAALNITT
JATHZI324
KHEBOR/346

OE2EGL/332
ONSNT/224
FY2BUI325
PPEUGI333
SM4EACI329
SMBDQC/226
SMEEQCI326
UBSWF/333
VE3BX/328
VEACTX/330
VESNE/332
VETAALIA3T
YVEDFI328
WIDNZ/326
WING/323
K2KGB/326
NZBSI328
W2MPKIA26
W2SUA329
W2VO/325
W3RXI330
WAIATPI221
WAIIKK/330
K4[KR/333
K4XQI328
KEAU327
N4KERS23
NAKGI3Z1
WAEEU/335
WAVEI324
WALCXZ/319
WAIMMO/323
WEGCI343
W5EHJAIG43
WEQOU/334
WERNG/337
WSUR/331
KBIRI325
KeSv1 1326
WEYMV/340
W7EKM/324
KNBZ1329

B2/3
WACQGI327
WBKS8T/333

WIRMYN/329

308

EA11Y/325
FGAJA/IZ5
GIKMAJ327
GIHCAI31E
GASJHI321
11AB/340
HYG/324
1281 AJ325
15UA349
I7TGT/320
18JN23
JA1BWAIZE
JATJAN/ZS
JH1IFS/323
JAZAH/326
JAZAP1I32T
JAIMNPI321
JABBSMI324
JATMAFI20
KP4CLI338
LEHER323
OZBEVIA19
PY2DS0/327
PY5GA/326
UA1GK/340
UBSWE/323
XETKS/329
ZL1AV/326
KINJE325
K1GQMV/326

WATAER/318
K2ULS323

TGEINXI06
WABTLAJ08
WaDWwQ/308
WAZM/I08
WEWPI308

302
JA1ELY/3D8
KIMMI306
K2U0/306
K8DYZ(305
WIBWINT

KM2V/325

We
WAGRTA28
WATDRP!221
WaJXM/330 .
KORF/323
WAGU/326
WaLA329
WAZRX/328
NORR320

308
DJ2Y[348

DK3PQI328
DK3SFIa17
DL1JWI336
DLEKG/328
EATGFI339
GATOER20

13ADI323
JA10YYI3tT
JH1GZES19
JASCMDIS16
JAYBJI32Y
LASHE/343
PYZTMI312
SM2EKMI324
SMaAZLIAG4
SMBAEKI329
UW4NH/311
E1YX17
VEIMOIY
VESLII25
VKSHDIIZT
A E3EB/327
YS1RRD/320
K1LHTI26
KTRAWIZ20
KING315
KM2P/325
W21YX/320
WEB2NYM/326
KAMG/323
KASMI344
KaXGa24
R4YTI323
WAAVYIZI0

W5JJA/3IB

WOBEK/38
WoHB/348

07

GTIUE324
DACBS/324
DJ51.AL333

4
EATIR/32B
FoJA321
12BOX/322
12PJAJITY
eDUDI314
[B0OLK/327
JATJHI322
JABBIO 321
JABZOIA2S
KPACK/334
LA1Z)I322
LABCJ/314
OK2ZRZI22

NARRIGT

301
FAATII08
JR1FYS/305
JABEAT/306
JASJLII0G
KAMEM/3DS
W2FP/206
W4V Q306

N4NX/305
N5JR/I0S

PT2BWi321
YVBAHR/334

K1CMIrT
WIJJII313
WILQCH322
W1SD/333
K2YLMiasz
W2FGI323
W2GBCa31
WAVEGR2S
WH2HXD/333
W3APIR17
WaFWD/338
KAAEBIIS
KdGJIDI319
N4 20

WA4PZV/326
WALITII15
WB4NDX/317
KBOA21

WSEDXIQ28
WERD{330

60C313
WBAXH/320
WEKON/323
WELYTa22
WTSA330
KBLZ/319
WBNGO/345
WENXF32
K9FN{320
WaAMM/322
WIHZr37
WAIILWII3E
WoQLxa22

306
EAJQJI319
EABLD/311
F5QKII10
G3ZAY319
GADYQI312
HFNX/312
12DEZ1326
IBAGEIIY
I85ATI316
JEIPJRIGTY
JAZAPAII14
JASPULI3TY
JATGLBIZ1G
JASBARI1D
JASIXMIGT4
JABXJFI313
OALIRIS2S
UR2AR/335
UWeMFi314
RE15321
K1MM/313
KIGPLIAx
K2Uo313
W20KI333
K35GES24
KH3PJ/319
KAKCIA32
KAXHM2
W4BFR/323
WALOPW/320
WA40BX/321
WSRRKI325
WaVJPI318
KBAXCI315
HKEEXCHIZ0
WEBGTLI319
KBXJIE
WEZYCla23
K7IROM317
WIDQI31Y
WTEOI318
WTKHII3D
KANN/316
WBGMF335
KADXO/317
KOHMB/314
WABVI343
WIKQDI18
WSR3y

KECWII08
KBWWIINS
K9AJII06

i
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Making Waves

HAM FAMILIES

Families are a wonderful way to enter the exciting
realm of Amateur Radio. Working together can
inspire the young members as well as the older
omes to new heights. As a family you can bounce
ideas off each other and straighten out problems
that could onlv be corrected as a team. But
perhaps the best thing about a family is that the
other members will always be there to encourage
you and answer any questions vou may have.
Such is the case for three families that have sent
us their stories.

A Family Affair

There is a family in Orange City, Florida, that
fits the **ham family’’ description. It started with
Mr. Willard Bryan, Jr., becoming interested in
Amateur Radio and having one of his daughters,
Josephine, help him learn his code and theory.
After he wot his Novice license, he coaxed
Josephine into getting hers, which she did in
February of 1983, Having two hams in the fami-
Iy stirred up mote interest, and soon Josephine's
mother was off to get her Novice ticket, but ended
up leaving with her Technician. They all wanted
to go further, and after much studying, Mr. and

Noas your family fit the description of the
Bryan “ham family” of Orange City, Florida?
Left to right are N4JSY, AA4CU, N4JLZ and
N4JSX. Two brothers have yet to get their
tickets, but the hams are working on it

Conducted By Scott Springate, N7DDM
2065 Broadviaw, Eugene, OR 97404

Mrs. Bryan and Jlosephine upgraded to their
Generals. At the same time, Josephine’s sister,
Mary, got her first ticket, also a General.

Mr. Bryan's call is AA4CU; Mrs, Bryan’s call
is N4JSX; Josephine’s call is N4JSV; and Mary’s
call is N4JLZ. But the story may not end there.
Josephine has two brothers who have yet to get
their tickets, but if thev ever want to try, there
will be plenty of family members eager to help
them.

Father and Sor ... und Mom

Sometimes, with the help of a family, a person
is more likely to escel than someone who does
not have the help and encouragement a family
provides. ‘The following story illustrates this point.

In the city of Beloit, Ohio, Larry Hillier,
NSEWYV, helped his son, 9-vear-oid Alan, to ¢am
his Novice ticket. Alan’s call, KASRQY, was
heard all across the country as he worked toward
his WAS on CW. After only 10 weeks as a
Novice, Mr. Hillier flew Alan to New York’s field
office in Buffalo, where he passed his General ex-
am and gained the call N8EZO.

Studying afong with Alan was his 13-year-old
cousin, Eric Zines, who was recently upgraded to
Advanced class and the call KD8LZ. Alan’s sister,
Diana, N4IYN, who is away at colfege, keeps in
touch with her family via ham radio. Alan’s
mother, Patti, became inspired along with the rest
of the family and added another ticket to the coi-
lection. This time it was a Technician and call
NSEVLU.

Aside from ham radio, Alan is currently active
in scouting, basketball and football. His early start
in Amateur Radio will also pave the way for a
fulfilling hobby for the rest of his life,

Four Generatious
1t is not unusual for a voung ham to have

gotien a start in the hobby from a parent or even
an aunt, uncle or cousin. But how often is it that
the tradition of ham radio is passed through four
generations?

There is 2 ham in Menasha, Wisconsin, who
has had the hobby passed all the way down from
his great-grandfather. This ham is Brian Burger,
KASSNP, age 10. His wreat-grandfather, Samuel
Levelle, was a ham before Ws were used in call
signs! He carried the calls 1CC and 2EQ. Mr.
fevelle passed the hobby to his daughter and her
husband, Brian’s grandparents. His grandmother
is no tonger a ham, but his grandfather is. His
cail is W1SE, and he is an Extra. From there it
was passed on to Brian's mother, aunt and uncle.
His mother and aunt have let their tickets lapse,
but his uncle is still active and holds a General
class ticket with the call K3QAF. With all of those
hams in the family it’s no wonder Brian got bitten
by the ham radio bug!

Brian’s equipment reflects his past. His rig is
# Heathkit HW-16 once used by his grandfather.
But once away from the radio, Brian likes playing
soccer and his efectric guitar, and programming
his MC-10 computer. Will Brian carry on the
““radition’ and help raise a fifth-generation ham?
Judging from past history, we’d have to say,
“Why not!™

Fourth-generation ham Brian Burger, KASSNP,
pperates a rig once used by his grand-
tather.

e
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¥ would like to get in touch with. ..

{71 other hams paralvzed from a spinal cord in-
jury. Mel Klimas, KA9RXI, 4449 5. Sawyer
Ave., Chicago, IL 60632,

] radio amateurs who are aiso Legionnaires.
Orval Wright, WTYAT, 830 8. Peach Ave,,
Hurricane, UT 84737.

[ any amateur who was a radioman aboard the
U8S Joseph T. Dickman in WW II. G. T.
Karalow, W4JBD, 660 Americana Dr.,
Annapolis, MD 21403. .

1 other CCW enthusiasts interested in setting
up a sked. Bill deCarle, VEJOBE, 235 Baythorn
Dr., Apt. 301, Thornhill, ON L3T 3V§, Canada.

60 051«

I any middle and high school teachers in-
terested in participating in a student net. Charles
Traynar, KAJYZY, 415 Parkdale Dr., Apt. 34,
Charleston, SC 29407.

[J former members of the 1J.8, Army Special
Engineer Detachment, f.os Alamos, New
Mexico, 1944-1946, Robert P. Hunter, W3GA,
228 Circle Dr., State College, PA 16801,

[7J anyone who does not own a television. G.
Robbie Cave, KASUZJ, P.O. Box 428,
Princeton, TX 75077-0928,

71 amateurs involved in an astronomy net,
Robert Grubig, NC6Q, 14893 Marigold Ave.,
Giardena, CA 90249,

(ST congratulates. . .

i1 the following radio amateurs on receiving the
1984 (EEE Centennial Medal:

» Clayton Clark, AV70, of Logan, Utah

e Arthur S, Westneat, WI1AM, of
Newmarket, New Hampshire

[T John D. Kraus, WEJSK, of Delaware, Chio,
on being named outstanding man of the month
by the Columbus Section [EEE.

{71 Lt. Col. Leroy V. Swift, KN8Y, on his retire-
ment from the Kamsas City, Missouri, Police
Department.

{1 Frank M. Kovai, W8RSW, of Cincinnati,
Ohio, on being inducted into the Creater
Cincinnati Amateur Radio Hall of Fame.



The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave., Millington, NJ 07946

24-GHz Path Loss

Propagation at 24 GHz is different from that
at lower frequencies because there is sig-
nificant attenuation of signals due to
absorption of energy by hoth oxygen and
water vapor, Absorption due to oxygen rises
slowly from a value of 0.004 dB/km at 1 GHz
to 0.03 dB/km at 30 GHz, Above 30 GHz,
there is a sharp peak at 60 GHz, where
attenuation rises to 15 dB/km. At 24 GHz,
attenuation by atmospheric oxygen is ap-
proximately 0.0235 dB/km at a barometric
pressure of 760-mm Hg and a temperature
of 20°C,

Absorption due to water vapor is con-
siderably higher than that due to oxygen at
24 GHz; in fact, 24 GHz is close to a peak
in the water spectrum. At a water concentra-
tion of 10 g/m? {corresponding to 54%
relative humidity at 20 °C), attenuation is ap-
proximately 0.(75 dB/km. Attenuation due
{o water vapor is a strong function of
temperature and humidity, as can be seen
from Fig. 1. Over a long path of several hun-
dred kilometers, there can be a difference of
as much as 100 dB in path loss between a hot,
humid day and a cold, dry day. Thus, there
is an additional element involved in planning
DX contacts on 24 GHz: Not only must the
path be considered, but weather may also play
an important part in making a contact.

As an example, consider a pair of stations
on 24 GHz using 10-mW Guanplexers and
2-ft parabolic dish antennas., What is the
maximum path they can work? First, assump-
tions must be made about the equipment. A
noise figure of 13 dB will be assumed for the
receivers with an IF bandwidth of 100 kHz—
typical values for a wideband FM system with
no image frequency rejection. A 13-dB noise
figure corresponds to a noise temperature of
about 5300 K, which, combined with a
100-kHz receiver bandwidth, leads to a
receiver sensitivity of around -~ 141 dBW.
(For details on how this calculation is per-
formed, see The 1985 ARRL Handbook,
p- 12-2, and The New Frontier, QST Dec.
1980, p. 74.) Assuming the parabolic anten-
nas are 50% efficient, they will show a gain
of 40.7 dB. A 10-mW transmitter has a power
output of ~20 dBW. For a wideband FM
system, let’s assume that a received signal-to-
noise ratio of 10 dB will be requirad for a
readable signal. It follows that the path loss
for a successful contact is given by

Path loss < Tp + G — Rs — SNR (Eg. 1}

where
Tp is the transmitter power
G is the combined antenna gains
Rs is the receiver sensitivity
SNR is the minimum signal-to-noise ratio
required

i this case, a path-loss capability of about
{92 dB is indicated for the equipment dis-
cussed above. H there were no atmospheric
absorption, this would give a path capability
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Fig. 1—Attenuation at 24 GHz due fo water vapor and oxygen.

of almost 4000 km line of sight (if such a path
could be found!). Note that free-space path
loss 1s given by

F. 8. Path Loss

3245 + 20logf + 20fogd (Eq. )
where

f is the frequency in megahertz

d is the path length in kilometers

When atmospheric absorption if taken into
account, the range of the equipment js
considerably reduced. Take, for example,
conditions of 20°C and 50% relative
humidity. From Fig. 1, it can be seen that this
corresponds to about (.165-B/km attenua-
tion due to water vapor and 0.0235 dB/km
due to oxygen. With a path loss capability of
192 dB, this gives a range of about 150 km.
At this range, the free-space path loss is
164 dB, the loss due to water vapor at-
tenuation is 24.75 dB and the loss due to
axygen attenuation is 3.5 dB—giving a total
of 192.25 dB. Quite a difference from the
4000-km-range line of sight without at-
mospheric attenuation! If the relative humidi-
ty fell froin 50% to 25%, the path capability
would increase from 150 km to about 250 km.
It is clear that there is more to 24-GHz
operation than might at first be thought
by those used to operation on the lower
bands, and choosing a day with the right
weather can make quite a difference in signal

strength,

2304 NEWS

Dave Hackford, N3CX, has written with details
of some of the 2304-MHz operation happening
in the Philadelphia area. His station consists of
& TX/RX interdigital mixer that on transmit

feeds a solid-state amplifier chain (1.5 W out}
that, in turn, feeds 2 7280 TRCI9 amplifier

puiting out about 30 W to an array of 4- »
45-clement loop Yagis at 65 ft. On receive, he
has GaAsFET preamps (MGF 1412-11-10)
feeding the converter with 144-MHz output, Also
on the air are WA3SAXV (30 W to 2.
45-element loop Yagis), WB2ZYEH (1 W to 4-ft
dish), NF2P (1 W to 2-ft dish), WB2ZNPE
(10 W, xtal-controlled to 4-ft dish), WA3LBI
(20 W to 4-ft dish), WASJUF (20 W to 4-ft dish)
and WB3ESS (75 W). Dave comments that all
are active and looking for skeds, so if you're
on the band and looking for someone to work,
get in touch.

900-MHz AMPLIFIER

Though not strictly in “the world above 1 GHz,”
readers of this column might be interested in a
design for a 900-950 MHz solid-state amplifier
from Motorola. In the April 1985 issue of BF
Design magazine (pp. 28-32) a 14-W two-
transistor amplifier with 14.5-dB gain is de-
scribed. The amplifier uses MRF839 and
MRF843 transistors in a stripline circuit, has a
claimed efficiency of about 50, and ¢can with-
stand an output VEWR of 20:1, HE¥]

i
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LINCOLN A. CUNDALL, W2LC

[1 Antique Wireless Association cofounder
Lincoln A. Cundall, W2LC, is a Silent Key. In
1952, along with W2GB and W2ICE, “Lin¢"’
helped establish the AWA, and later the
organization’s museum. First licensed in 1916,
as 8ADI, Linc remained active in the AWA and
Amateur Radio in general until his death in late
February.
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Canadian NewsFronts

Conducted By Harry MacLean, VEIGRO
163 Meridene Crescent West,
London, ON M5X 1G3, Tel. 519-433-1198
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Directors: (. Andrew MclLellan, VE1AS)
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William Kremer, VETCSD

A Modest Proposal

The following is ¢ proposal. It's not our pro-
posal, and it’s not CRRL's proposal. It's Al
Leith’s (VE3FRA) proposai. According ro Al
one of these days soon we’re going to run out
of VE3? call signs. One of these days, we're
even going fo run out of call signs for the
other Canadian call areas. Then some deci-
sions will have to be made. Personally, we
have a bit of trouble with Al's proposal.
We're just foo sentimentally attached to our
VE call sign. However, we're open-minded,
and we do like to keep the pot stirred up. So
here’s Al's proposai.

Sometime in the forseeable future,
{'anada’s third call area will run out of call
signs. In time, other call areas will also run
out of call signs. That being the case, now
wight be a good time to assess the sitnation
and make some plans.

There will be considerable opposition to the
system proposed below, There was con-
siderable opposition in the Maritimes a few
years ago when amateurs were asked to drop
VE and adopt a distinctive prefix for each
Miaritime province. However, Newfoundland,
L.abrador and the Yukon do not use VE.
When VY was assigned to the Yukon, there
was no great fuss. Both the USSR and East
(jermany have adopted new call sign systems
in recent vears. Portugal is considering
changes that will likely go into etfect later this
year. S0 has Brazil,

The system we are proposing would pro-

vide a distinctive prefix for each Canadian calt
area. All prefixes would come from the VA-
VG, VO, VX and VY blocks. Prefixes from
the CF-CK and XJ-XO blocks would con-
tinue o be available for commemorations and
special events.

{nder this system, the letter V for Canada
would be followed by a distinctive lerter that
would identify each call area, a number from
# to 9, and a one, two or three-letter suffix,
The Maritimes would become VA#-9;
Quebec, VBE-Y; Ontario, VC@-9; repeaters
anywhere in Canada (for social reasons betier
left imagined than described), VD@-9;
Manitoba, VE@-9; Saskaichewan, VF@-9;
Alberta, VG@-9; and WBritish Columbia,
Y¥0-9, The VY block would be divided. The
Yukon would become VY1A-VY3ZZZ; the
Northwest Territories, VY4A-VY6ZZZ (this
could be further divided in event of political
change); Atlantic Marine Mobile, VYTA-
VY72ZZZ: Pacific Marine Mobile, VY3A-
VYBZZZ: the DXCC country of Saint Paul's
Istand, VYQA-VY9ZZZ: and the DXCC
country of Sable Island, VYBA-VY$ZZZ.

How would the system be implemented?
Arbitrary dates would be set for the change.
Stations licensed before 1950 would get first
crack at new calls. The owner of VE3ZZ, for
instance, would have several options. He
couid keep the 3 and his ZZ suffix and
hecome V(IZZ-—not much change at all. Or
he could choose from any call signs in the VC
block assigned to Ontario and become VC1A,

Counsel: B. Robert Benson, Q.C., VE2ZVW

Suite 1600, 2020 Univarsily Ava.,
Montraal, PO H3A 2A5

VO3G, VCTWW or VCBZZZ. Once the old-
timers had chosen their calls, the others would
follow. Recent amateurs would choose their
call signs last.

Benefits? Lots of call signs. In each call
area, this system would offer 260 call signs
with single-tetter suffixes, 6760 call signs with
two-letter suffixes and tens of thousands of
call signs with three-letter suffixes. And it
would aflow amateurs sentimentally attached
to their present call sign to retain most of it.
Only one letter, the letter that would replace
the E, the letter that would identify each call
area, would have to be changed. In New-
foundland, Labrador, Manitoba and the
Yukon, not even that would be necessary.

Still, many would not like this system. Very
few would be ready to give up a VE prefix.
However, when people are fold to do
something, they usually comply. And if DOC
administrators, looking for a solution to the
problem of no more call signs available, see
the logic and simplicity of this system, you
may very well end up sporting nothing more
than a new prefix. Or you may end up choos-
ing an exotic call sign like VG9H, VF6D or
VXdJ. Think of the fun vou'll have collecting
new prelixes on 78 or Z—-or the pileups you'l
create on 20 CW!

Al Leith, VE3FRA, is a well-known DXer
and editor of the DX Report. He is in-
rerested in your commenis, Write to him at
10 Fairington Cr., 8t. Catharines, ON L2N
SW3.)

CRRL NEWS

i.J What's new from CRRL? A CRRL Logbook,
similar in size, quality, format and even price to
the popular ARRL Logbook. Priceis $3.25 plus
$1 for shipping; Ontario residents add 7% sales
tax. A CRRL Code Course by Ralph Zbarsky,
VE7TBTG. Five cassette tapes, tested and proven
effective, take beginners from zero to 12 words
per minute. Price is $38 plus $1 for shipping;
Ontario residents add 7% sales tax. And finally,
PX Programs, the same programs offered every
month in Stan Horzepa's (WALLOU) OST On
Line column, They’re free for a self-addressed,
stamped envelope. For longer programs or for
several programs, a donation of 50 cents per
program would help with the cost of printing.
Order any or all from the CRRL Headquarters
office in London, Ontario.

{7} Those special prefixes issued by DOC can
cause problems. Sometimes prefixes are issued
by regional or even district offices of DOC.
Sometimes two or more offices issue prefixes for
the same event. Getting correct, up-to-date in-
formation becomes very difficult. Sometimes, a
prefix is reissued too soon after it has been used
hefore. And sometimes, a particular prefix
causes concern. VO3, recently issued for an
Ontario event, would be an example. What's the
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solution? More amateur input. CRRL has asked
DOC to adopt 2 policy whereby alf applications
for special prefixes would be directed to a com-
mittee of amateurs appointed by CRRL and
CARF, 'This committee would review all applica-
tions and make recommendations to DOC, DOC
would issue only the special prefixes approved
by the committee, Barly indications are that
DOC likes the idea. More iater.

J Representatives of CRRL and CARF have
met and are working together to review new
questions for the DOT questions bank. Most of
the questions are multiplechoice. Look for
muitiple-choice questions on the “‘theory”
portions of DOC exams as early as next year.

NATIONAL PARKS 100 AWARD

To help publicize the 100th Anoiversary of Parks
(*anada, CRRL is sponsoring a National Parks
100 Award. The idea is to earn 100 points by
working Canadian stations during this anniver-
sary vear, For Canadian stations, contacts with
most Canadian stations count for I point; con-
tacts with Canadian stations using special
prefixes count for 5 points; and contacts with
Canadian stations operating from Parks Canada
sites count for 10 points. For 1.8, and DX sta-
tions, the points are doubfed. To receive the

award, send a copy of your log, certified by
yourself and two other amateurs, to CRRL Na-
tional Parks 100 Award Manager Garry
Hammond, VE3XC, 5 Mcharen Ave., Listowel,
ON N4W 3K1. Please include %1 or 5 IRCs to
help with the cost of printing and mailing the
award,

NOTES FROM ALL OVER

il At press time, DOC was negotiating a
reciprocal-operating agreement with Spain.
{J Congratulations to

* Devere Worral, VE3AIN, who was recently
elected Manager of IATN, the International
Agsistance and Traffic Met. iA'TN meets daily,
handling third-party traffic from amateurs in all
parts of the world.

» David Toth, VE3GY(Q, who was recently ap-
pointed Vice Chairman of the ARRL Repeater
Advisory Committee,

# Richard Miller, VE3CIE, who was recently
awarded a QST Cover Plague Award for his fine
article in January QS7, ‘*Radio Aurora.” Read
it again, It’s a ¢lassic,
i~ Registration forms for RSO-CRRL "85, to be
held in London, Ontario, on September 27-29,
are now available. Write to RSO-CRRL 85, Bo:
73, Hyde Park, ON N8M 1Z8@. L]
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Conducted By Stan Horzepa, WAILOU
75 Kreger Dir,, Wolcott, CT 06718
CompuServe ID no, 70645247

What’s the Score?

During the past few months, a lot of space
in this column has been devoted to the
ongoing debate as to whether 15-kiz or
20-kHz spacing between repeaters on adjacent
channeis is better. During the debate, some
states have been swayed by the arguments in
favor of 20-kHz spacing, while others have
remained steadfast in their belief that 15-kHz
spacing is superior. The accompanying chart
illustrates the state of the debate as of mid-
April. The chart indicates which states have
adopted and rejected 15- and 20-kHz band
plans. Where the chart indicates that a state
has adopted one plan but has not rejected the
other plan, that state may or may not be con-
sidering the adoption (ot rejection) of the
alternative plan, This column will try to keep
score of the debate as it develops.

Enough from me. 1 will now turn this
month’s column over to Lew Collins,
WIGXT, and Clay Freinwald, K7CR. Both
gentlemen have been involved with the ARRL
VHF Repeater Advisory Committee (VRAC),
and have been involved with repeaters a lot
longer than most of the rest of us. They
represent opposite sides of the 15- vs.
20-kHz debate.

K7CR for 20-kHz Spacing

{ have been quoted as being the father of
the 20-kHz pian; this is good and bad,
depending on whom you talk to ... the
20-kHz band plan is being used in a number
of areas as an alternative to 15-kHz splinters
in order to make better use of the spectrum.

The argument used by the 15-kHz lobby-
that their band plan will permit more
repeaters—is just not quite always the case,
It is common to take a mathematical ap-
proach to band planning; that is, take 2 MHz
of spectrum and divide by 15 to get X, then
take the same amount of spectrum and divide
by 20 to get Y, then conclude that X is greater
than Y; therefore, you can get more repeaters
on by dividing by 15 kHz. These folks are ig-
noring one very basic and simple factor: If
you wish to have some protection from
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