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ICOM Mobiles 
World's Most Compact Mobiles VHF/UHF/220MHz 

OW  DUP— DUP+ SPEECH PRIO 

C. I 

I 

MEMORY 

ICOM presents three ultra 
compact mobiles...the IC-27A 
2-meter, the IC-37A 220MHz and 
the IC-47A 440MHz. The smallest 
mobiles available, the IC-
27A/37A/47A series measure 
only 51/2 inches wide by 11/2 
inches high by 7 inches deep. 
Yet, they contain an inter-
nal speaker making them 
fully self-contained and 
easy to mount. 

25 Waft. In 
such an incred-
ibly small pack-
age, the 
IC-27A/37A/47A 
are able to provide 
25 watts of output power. 

Internal 
Speaker 

32 PL Frequencies. The 
IC-27A/37A/47A come complete 
with 32 PL frequencies ready to 
go. Each PL frequency may be 
selected by the main tuning 
knot and stored into memory for 
easy access along with 
frequency. 

9 Memories. The 
IC-27A/37A/47A have 9 memo-
ries available to store receive 
freq..ency. transmit offset, offset 
direction, and PL tone. Memo-
ries are backed up by a lithium 
backup battery, which will store 
memories for up to seven years. 

Speech Synthesizer. As an 
added plus, the IC-27A/37A/47A 
feature an optional speech 
synthesizer to verbally announce 

1- 1 /LO  TONE 

H /LO  TON E 

C MI  C M . 

IC- 37A 

the receiver frequency of the 
transceiver through the simple 
push of a button. This allows the 
operator to hear which fre-
quency he is operating on with-
out looking at the transceiver 

Scanning. The IC-
27A/37A/47A series has a 
scanning system which allows 
scanning of memories or 
scanning of the band. 

Priority Scan. Priority may 
be selected to be either a 
memory channel or a VFO 
channel. By using sampling 
techniques, the operator can 
determine if a frequency which 
he wants to use is free or busy. 

Microphone. Each IC-
27A/37A/47A comes complete 

IC-47A 
440MHz 
25 Watts 

with a microphone with a 16-
button pad for access to your 
tavoiite repeater or fcr dialing 
through an autopatch. 

Stacking Mobile 
Mounts for the 
1C-27A/37A/47A 
make c small 
complete 
station for 1 to 
3 bands. Each 
band is full fea-
tured and fully 
operational even 
wher another band is ir use. 

The ICOM IC-27A/37A/47A 
provide superb performance in 
the mobile radio envirorment. 
See them at your local ICOM 
dealer. 

IC OM 
The World S rn 
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6 STORE BU  G POWER 
FM "DUAL 
BANDER" 

M rs 

•  .1•••••• 

RE TILE am' 
0 no 0 00  

2M and 70CM in a single package. 

BUY A TW-4000A 

af' 

FOR $599.95 
and select two of the following 

items absolutely free! 
1) VS-1 Voice Synthesizer 
$39.95 value. 

2) TU-4C sub-audible 
tone generator. $39.95 value. 

3) MA-4000 Duo-band 
Mobile Antenna. 544 95 value 

B-3016 REG. $239.95 

SALE $199.95 

B-1016 REG. $279.95 

SALE $249.95 

13-108  REG. $179.95 

SALE $159.95 

B-23S  REG. $89.95 

SALE $79.95 

D-1010 REG. $319.95 

SALE $289.95 

KEN WOOD 
SPECIALS 

TR-7950 

TS-430S 

111&. 

s3 411;C 

1•11111 = 

, 

TR-2500/ CALL FOR YOUR 
TR-3500 LOW PRICES 

* Vn,Egkg 

gnirwiLt, 
:11ThI T Aft— ice 

FT-757GX 

FT-726R 

EXCELLENT 
FOR OSCAR 

7.. 

J p, 

TS-930S 
Plus 4 BONUS 

ITEMS 
1) Antenna tuner. 
(FACTORY INSTALLED) 

2) MC-60A microphone 
3) YK-88C-1 filter. 
4) SP-930 speaker. 

REG. $2029 VALUE 

FT-208R 
FT-203R 

NEW! 

FT-708R 
CALL FOR LOW PRICES all YAESU ITEMS 

HAND- HELDS 
1  IC-02AT IC-04AT 

2 MTR  440Mhz. 

COMPLETE 
LINE OF 

ACCESSORIES 

EC O M 
NEW! R-71A 

Superior grade 
receiver provides 
general coverage 
100kHz to 30MHz 

1 W-51 0  SALE $ 849 
W-36 

CALL FOR PRICE 

1.11-470D CALL FOR PRICE 

SERVING AMATEURS 

W ORLD WIDE 

Bob Ferrero W6RJ 

Jim Rafferty. N6RJ 

and other well 

known amateurs 

give you 

PERSONALIZED 

SERVICE 

$1799 
SAVE $230.00 

KLM 
SALE! 

KT-34A KT-34XA 

ALL ANTENNAS, 

80 THRU 11/4 M 

CALL FOR YOUR 
SPECIAL PRICES 

SALE! SALE! 

IC-751 $1229 
VIEWSTAR VS-1500A 
ANTENNA TUNER Reg. $399. 

CHECK PRICES Up, 
THIS AND OTHER 
VIEWSTAR ITEMS. 

" FREE SHIPMENT 
UPS SURFACE (Continental U.S.) (MOST ITEMS) 

TOLL-FREE PHONE 

800 854-6046 

BIRD Model 43 1 

(Calif and Anzona customers please phone or wrsit listed stores) 

PHONE HOURS: 9:30AM to 5:30PM PACIFIC TIME. 

STORE HOURS: 10AM to 5:30PM Mon.through Sat. 

ANAHEIM, CA 92801 
2620 W. La Palma, 

(714) 761-3033, (213) 860-2040, 
Between Disneyland & Knolls Berry Farm. 

BURLINGAME, CA 94010 
999 Howard Ave., 
(415) 342-5757, 

5 miles south on 101 from S.F. Airport. 
AEA • ALLIANCE • ALPHA • AMECO • ANIPHENOL • ANTENNA 

SPECIALISTS • ARAL • *SYRON • BELDEN • BERGNER 

BERN TEC • BIRD • BUTTERNUT • 13  W • CALLBOOA • COLLINS 

OAKLAND, CA 94609 
2811 Telegraph Ave., 
(415) 451-5757, 

Hwy 24 Downtown. Left 27th off-ramp. 

PHOENIX, AZ 85015 
1702 W Camelback Rd., 

(602) 242-3515, 
East of Highway 17. 

CURTIS• CUSEKTIAA' I • LTABNA • ',RAKE • DA EDGE • E IMAC 

HUSTLER • HIZGAIN • ICON • J IN MILLER • KANTRONICS 

KEN W000 • KL M•LARSEN • LUNAR • ME TZ • MET • MICRO LOG 

Most elements 
in stock 

HAM 
RADIO 
OUTLET 

SAN DIEGO, CA 92123 
5375 Kearny Villa Rd., 
(619) 560-4900, 

Hwy 163 .1 Claremont Mesa Blvd. 

VAN NUYS, CA 91401 
6265 Sepulveda Blvd., 
(818) 988-2212. 

San Dego F wy at v,ctory Blvd 
MINI PRoDTA T T, • ANHAL,E • N "I • PAL o*A•N • ROBOT • ROWS 

SHURE • SIGNAL ONE • ST ONER • TE MPO • TEN TEC • TRISTA0 

VIE WSIAR • VOCOM • VAE SU Ind "MTN 

Prices. specifications, descriptions sublect to change without notice. Calif and Arizona residents please add sales tax. 
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•   •UP YOUR ERP 
For HT owners operating inside a vehicle and wanting 

increased T/R range, RF PRODUCTS has the low cost 
solution. 
Remove your BNC antenna from the HT and mount on 

the RF PRODUCTS BNC magnet mount, install the magnet 
mount on the roof top and connect the BNC co-ex connector. 
The magnet mount (part no. 199-445) has 10 feet of small 

(5/32") co-ax with BNC connector attached and is priced at 
&15.95 (including shipping by UPS to 48 states). 
TO ORDER- send 115.95 money order or cashiers check only 

Fla. residents add 5% tax, for air UPS add $1.50 

The RF PRODUCTS Magnet Mounts are one of the few magnetic antenna mounts available 
that can be repaired should the co-ax cable be damaged. The co-ax cable connector includes 
a shrink tubing strain relief for long life at the connector/cable flex point (an RF PRODUCTS 
exclusive on all cable assemblies). 
Eight other models available with three each choice of antenna connectors, co-ax types and 
transceiver connectors (BNC, 1-1/8-18, 5/16-24 & RG-122U, RG-58A/U. mini 8X & BNC. 
PL-259, type N). 

RF PRODUCTS 
P.O. Box 33. Rockledge, FL. 32955, U.S.A. (305) 631-0775 227 

With SITIFIRT PRIG 
You are in CONTROL 

With CES 510SA Simplex 
Autopatch, there's no waiting 
for VOX circuits to drop. 
Simply key your transmitter 

to take control. 

—a 

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system 
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party. 
SMART PATCH does not interfere with the normal use of your base 
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict, 
programmable control codes, CW ID and much more. 

To Take CONTROL with Smart Patch 
— Call 800-327-9956 Ext. 101 today. 

COMMUNICATIONS ELECTRONIC SPECIALTIES, INC. 
P.O. Box 2930 • Winter Park, Florida 32790 

Phone 13051645-0474 • Order Only 04001327-9956 

INFO 
Manuscripts 

Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be con-
sidered for possible publication. We 
can assume no responsibility for loss 
or damage to any material. Please en-
close a stamped, self-addressed envel-
ope with each submission. Payment 
for the use of any unsolicited material 
will be made upon acceptance. All con-
tributions should be directed to the 73 
editorial offices. "How to Write for 73" 
guidelines are available upon request. 
US citizens must include their social 
security number with submitted manu-
scripts. 

Editorial Offices: 
Pine Street 

Peterborough NH 03458 
Phone: 603-924-9471 

Advertising Offices: 
Elm Street 

Peterborough NH 03458 
Phone M3-924-71313 

Circulation Offices: 
Elm Street 

Peterborough NH 03458 
Phone: 603-924-9471 

Subscription Rates 
In the United States and Possessions. 
One Year (12 issues) $25.03 
Two Years (24 issues) $38.00 
Three Years (36 issues) $53.00 

Elsewhere: 
Canada and Mexico—$27.9711 year 
only,  U S.  funds.  Foreign  surface 
mail—$44.9711 year only, U.S. funds 
drawn  on  U.S.  bank.  Foreign air 
mail— please inquire 

To subscribe, 
renew or change 
an address: 

Write to 73, Subscription Department, 
PO Box 931, Farmingdale NY 11737 
For renewals and changes of address. 
include the address label from your 
most recent issue of 73. For gift sub-
scriptions, include your name and ad-
dress as well as those of gift re-
cipients. 

Subscription 
problem or 
question: 

Write to 73, Subscription Department, 
PO Box 931, Farmingdale NY 11737. 
Please include an address label. 

73: Amateur Radio's Technical Journal 
(ISSN 0745.080X) is published monthly 
by Wayne Green, Inc., 80 Pine Street, 
Peterborough NH 03458. Second class 
postage paid at Peterborough NH 03458 
and at additional mailing offices. Entire 
contents  copyright.  1984,  Wayne 
Green, Inc. All rights reserved. No part of 
this publication may be reprinted or 
otherwise reproduced without written 
permission from the publisher. Micro 
film Edition—University Microfilm, Ann 
Arbor MI 48106, Postmaster Send ad-
dress changes to 73, Subscription Ser-
vices, PO Box 931, Farmingdale NY 
11737. Nationally distributed by Interna-
tional Circulation Distributors. 
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Now a 100 Watt, 2 Meter Base! 
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For the ultimate In two-
meter communications, ICOM 
presents the IC-271H transceiver 
with a high dynamic range 
receiver and a 100 watt 
transmitter. Operating from the 
IC-PS30, IC-PS15, or the internal 
IC-PS35 (optional), the IC-271H 
brings all the advanced 
functions of the latest CPU 
controlled radios to your shack. 

100 Watts. Now a two-
meter base station with 100 
watts of internal power! The IC-
271H provides all the power 
required for operation from 
remote places to repeaters, or 
for simplex. 

Subaudible Tones. 
Included as a standard feature 
are 32 built-in subaudible tones 
which are easily selected by ro-
tating the main tuning knob. PL 
tones may be stored into memory. 

32 Full-Function Memories. 
Each tunable memory holds 
frequency, offset, offset direction. 
mode and subaudible tone 
Each parameter is selected by 
rotating the main tuning knob in 
conjunction with the switches on 
the front panel. 

PO. Locked at 10Hz. An 
extremely low-noise, professional 
receiver and a good signal-to-
noise ratio PLL allows the IC-
271H's synthesizer to lock to 10Hz 
providing receiver performance 
unparalleled by any other VHF 
receiver 

Fluoroscont Display. ICOM's 
high-visibility, multicolor display 
gives easy-to-read display of all 
information necessary for logging 
o contact. Frequency, mode, 
duplex, offset direction, RIT fre-
quency, memory channel and PL 
tone can be displayed 

Scanning. The IC-271H can 
scan memories and programmed 
sections of the band or modes 
Mode-S scan can be used to 
scan only memories with a par-
ticular mode or lock out fre-
quencies continuously busy so 
the receiver will not stop at that 
memory channel while scanning. 

Other Standard Features. 
To facilitate the operation of the 
IC-271H, ICOM has incorporated 
a duplex check switch, all-mode 
squelch receive audio tone 
control, S-meter, center meter, 
seven-year lithium battery 
memory backup, accessory 
connector and microphone. 

Optional F•aluros. IC-271H 
options are: switchable 
preamplifier, CTCSS 
encoder/decoder (encoder is 
standard), computer interface 
and voice synthesizer. 

r275 

Size. Only 11% inches wide 
by 438 inches high, the IC-271H is 
styled to look good and ergi-
neered for ease of operation. 

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

ICOM 
The World S 111 
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NEVER SAY DIE 
editorial by Wayne Green 

DUMB WAYNE 

Word of a petition I submitted 
to the FCC having to do with CW 
was published in abbreviated 
form in QST. Working on the 

basis of this biased report and 
without  giving  the  situation 
much thought, a few Chicken 
Littles have been yelling wolf, if I 
may mix my metaphors. Actual-
ly, I think that without exception 
the reaction has been to attack 
me personally, not my ideas. I'm 
used to that. 
In a classic case of projec-

tion. I'm classed as dumb by 
amateurs  who  haven't  been 
reading 73 and thus don't under-
stand what I'm doing. Hey, they 
may not agree with what I think 
or do, but if they ascribe dumb-
ness as a factor, they're in 
trouble. 
So what in hell is Wayne up to, 

anyway? Well, it is simple in 
some ways, but not quite obvi-
ous unless you read things care-
fully all the way through and 
then think about it. You 73 read-
ers are used to that—indeed, 
that may be one of the things 

PAUL W. HORNE 

1075 CARDINAL LA. 

PARIS, TEXAS 75460 

that sets you apart from the 
others. 
Let's look at the basic situa-

tion. We have a dying hobby— 
amateur radio. Twenty years 
ago, 75% of the newcomers 
were teenagers. Now, not only 
do we have very few newcomers, 
but of the ones we do have, only 
about 25% are teenagers. Thus 
not only is amateur radio drying 
up as a market and as a hobby, 
but also it has almost totally 
dried up as a source of high-tech 
career people. This last has, I 
believe, done serious damage to 
our country. 

Now, I suppose that it is 
quaint of me to worry about the 
United States. And it is even sil-
lier for me to let my feelings for 
my country influence what I do. 
But I see amateur radio as hav-
ing two major responsibilities to 
our country—one as a way to at-
tract youngsters to high-tech 
careers and the other as the only 
real backup we have for com-
munications in case of a nuclear 
attack. 

Neither of these is a simple 

KASSRN 
The 

Second 

Largest 

Paris 

In The 

World 

OSL OF THE MONTH 
To enter your QSL, put it in an envelope along with your choice of a book from 73's 

Radio Bookshop and mail it to 73, Pine Street, Peterborough NH 03458, Attn: OSL of the 

Month. Entries not in envelopes or without a book choice will not be accepted. 

matter. But I can't help but take 
emergency communications se-
riously when President Reagan 
tells us that a survivable emer-
gency communications service 
would be one of the best deter-
rents to an atomic attack yet. 
This makes eminent sense. 
If I didn't think it made sense, 

I would not have devoted the 
last few years to working with 
the FCC's National Industry Ad-

visory Committee and the last 
18 months also to the FCC's 
Long-Range Planning Commit-
tee (for emergency communica-
tions). I've made many trips to 
Washington at my expense for 
these committee meetings and 
have been one of the more ac-
tive participants right from the 
beginning. 
By virtue of my position with 

the committees and my discus-
sions with the FCC Commis-
sioners, I have a fairly good un-
derstanding of the state of the 
art of emergency communica-
tions at present for all of the 
communications services. I've 
written about this before, so it 
should not be a news flash. I 
don't  think  I'm  letting  any 
secrets out if I tell you that other 
than amateur radio, there are 
few real plans for coping with 
any serious emergencies by the 
commercial radio communica-
tions systems. The worst part of 
it is that you may imagine that 
amateurs have some sort of 
wonderful  secret  plan. Sorry 
about that, but there's virtually 
nothing! 
Amateurs have taken the lead 

in coping with emergency com-
munications needs for many 
years—and we've done rather 
well,  all  things  considered. 
These past emergencies have 
taught us some lessons which 

Continued on page 88 
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,,,•_ KEN WOOD 

TR-7950 watts 

TR -79501793o 
The TR-7.950/7920 has tecc me 
unanimcos choic:e of he 2 me 
FM operahr! It s:ands alcne in 
tures, pelprmance, ard rehab 
with no cther rig ever oicse! 
The TR-7950/7930 feclure 

large L.0 D. dispay that 4. easy 
read in d red sun ight ad i3 b 
lighted for comfortable night-firm 
viewing. It 'displays TRAI15/REC 
quencies memory chainel, repeate 
offset (t.s.-.), sub-tone limber (-7--0 
1, 2 3) tone, scan and rremory 
scan lock-out. It i-cludes ar LED. 
S/R:' bar meter, end LED ndi:aiors 
for reverse, centet TUNIN3. PRI0117/ 
and ON AIR. The 21 
memory channel: store 4re,quen 
repeater cflset, and optionel sub-o 
chainels Memories 1 ti-ough 1 
are 'or sinplex or ±6C0  o-fs 
Menory p4rs 16/17 ard 13/19 a 
paired for ron-standard reoeater 
offset. Memories 'A" and '3" Eet 
upper anc tower scan irn ts, cr - 
for simplex or ±630 kHz cffset. 
MENJORY mode, E circ.e  lit 
appears a-cund the meriz:ry sele 

o se 
ob. Wien the merrory select 
ob is totated in either direction - 
annel 1, ar audible "beep" sound 

With 45 big watts, the TR-7950 
the nest powerful 2 meter FM 
u can buy. Tie TR-7930 with a 
odest 25 watts is a so availa 
HI/1_01.V power switch allows 
wer reduction to approx. 5 w 
Oh  er key features include: 
ograrranable band-scan width, 
enter 3-op during band-scan, wit 
dicatcr. Scan stops Dn busy 
anne: and resume scan is au 
atic it ne 5 sec. adj.Jstable) 
arrier operated. A scan delay o 
prcx. 1 5 sec. is bull-in. Scannin 
an also be accomplished w th 
P/DOWNI m cropione or "SC" ke 
n frontpanel. Programmable priori 
ert can be set in:o any of 21 
emory channels. With Alert swit 
1\17a ct_al "beep' so Inds when 
gnalis present. The raicroprocess 
pre-prcgrarnmed for simplex 
600 kHz offset in ac:ordanc 
th the  meter band plan, wit 

I .7.. 

OS" key tc allow manual changes 
n offset. The keyboard functions as 
3 16-key autnpatch encoder during 
transmit. Fr uency coverage is 
142.000-14a995 MHz, and it has a 
-epeater reverse switch and mobile 
mounting b-acket All these features 
are available in one compact, 
ightweight 
Yes, Kerweood is on top with the 

-3-7950! Its -held proven reliability 
and matchless performance makes the 
-R-7950 the rig of tomorrow, today!! 

—R-7950 optional accessories: 

-U-79, three frequency tone unit, 
KPS-12 fixed-station power supply 
(7950), KPS-7A fixed-station power 
supply (79301 SP-40 mobile speaker, 
SP-50 mobilespeaker, MC-55 mobile 
microphone with time-out timer, 
kr,-46  atiopatch UP/DOWN 
ri c, SW-10C/N/B power meters, 
FG-3A noise 'Wet. 

\lore informa- on on the 
T7.-7950/793) is available from 
aithorized dimlers of Trio-Kenwood 
Gommunicat ons, 1111 West Walnut 
S:reet, Compton, ZA 90220. 

SpecificatOms aid prices are subject to 
change --vithout notice or obligation. 
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KEN WOOD 
g acesetter Jr amateur ra 

e World. 

-200 
receiver has 

opened the doors to a riew world in 
the 150-kHz ta 30-MHz HF bands, 
with microprocessor controlled oper-
ating features and an UP conversion 
FLL circuit for maximum flexibility 
and to enhance the exctement of 
listening to stations from east to west, 
and from pole to pole. An optional 
VC-10 VHF converter. for 118 to 
174-MHz, allows access to police, 
aviation, marine, commercial, and 
two meter Amateur frequencies. With 
dual digital WO's, ten memories 
that store frequency, band and mode 
information memory scan, program-

mable band scan, fluorescent tube 
digital display, and qua' 24-hour 
clock with timer, this outstanding 
rado has the versatility needed to 
reach out and catch those distant 
and elusive stations in the mo 
remote areas of the world. 
The R-2000 receives in the 

LSB, OW, AM, and FM modes, an 
its ten memories allow moving fi 
band to bard without concern to 
mcde of operation. The program-
mable band scan feature permits 
scanning over operator selected 

-  • • • - * s 

limits, reducing scan cycle time. 
Memory scan allows the operator to 
scan all, or only specific memories. 
Lithium battery memory backup 
(Estimated 5 year lire) is built-in. 
With the sensitive R-2000, only 

the best in selectivity will do. It 
has three built-in IF filters, with 
NARROW/WIDE selector switch, 
and an optional 500-Hz narrow CW 
filter is available. A noise blanker, 
and an all-mode squelch circuit 
further enhance the operators 
control of his listening environme 
An AGC switch, and an FIF atten 
ator switch allow selection of the 
best signal-to-noise ratio. It has a 
ge, front mounted speaker, a tone 
ntrol, an "S" meter, high and low 
pedance antenna terminals, and 
erates on 1001120,220/240 VAC, 
on 13.8 VDC, with an optional 
K-1 DC cable kit. Other features 
lude a record output jack, an 
dible "beeper," a carrying handle, 
eadphone jack, and an ex 
aker jack. 
The R-2000 places the w 
r finger tips. 
2000 optiona accessories: 

" 

-10 VHF converter • HS-4, HS- , 
d HS-6 headphones • DCK-1 DC 
k' 

locscitimer • 3 IF filters • .PLL UP con-
ers-or • noise blanker • RF step ate' 
ator • 120-24C VAC (Opticnal 13.8 vEl 

-600 Genera 
15) kHz— 30.MHz • Cfrg 
2 tF filters • PLL UP conversion 

. • 1. ay-
• 
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NWOOD 
a es-,t,Er in arna e 

6.6 

TS-430S: 
• r, ndir 
attn u E built in o every KENWCO 
TS-4.:30S that lets you OSY from 
• banc to band, frequency to fre- • 
quercy, and from mode to model 
with the speed and ease hat WI 
give you a dominant position in 
opeotions. 
KENWOOD'S TS-430S, a revo, 

lutionari, ultra-compact,  tran 
ceiver 'as already won tie hear 
of radio Amateurs Ire wor d over 
It covers 160-10 meters, ir cludin 
the nevi WARC bands (easily 
fled fo- HF MARS). I-.s ligi drarnic 
irange r?,ceiver tunes from 15C kHz- • 
30 MHz. It utilizes al ilrovative UP 
..conversion PLL circuit fcr superi 
Jreqiercy stability anc accdracy: 
Twodigital VFO's allow fast split-
- freqpercy operations. A cioice of 
USE, L3B, OW, or AM, witl FM 
optional, are at the operators inger-
'Vs. All Solid-state technclogy per-
mit s inputs of 250 watts DEP on 
SSE, 230 watts DC or CW, 12C 
wats cn FM (optioral), or 60  j 
-,wats on AM. Final amplif er 
„protection circuits anc 

inc fan are built-ir. 

X-terity!" 
ght msrnorizs sto -e frequenc 
de, and band data, with Lithium. 
ttery -iegno-y back-up. Memory 
an and proo'ammable auto-natic, 
nd scan help speed up opera-
ns. An IF shift circuit, a tuneable 
tch filer, and a Narrow-Wice 
itch for IF -ilter selection hel 
minate 2M. It has a built-in 
eech prccessor. A fluoresce 
be dig tat cisplay makes tunin 
sy ard fas:. An ail-mode squelc 
cult, a noise blarker, and an RF 
enuator ccntrol relp clean up ti 
gnal. And th:are's a VOX circuit, 
s se— i-treak-in, with side-tone. 
I-in-al, i just coud be that the 
prea-ion "Digital DX-terity" is a b 
an u-ders:atement. 
-43CS Optional Accessori 
typical KENWOOD fashion, th 
e plenty of optional accessories 
r this great HF transceiver. The 
a special power supply, the 
-43C. An external speaker, th 
-43C, is also available. And the 

MB-430 moulting bracket is v J 
aole fo- 9-1-1-bie, operation. T 

..i• 

inr 

--250 automatic antenn 
esigred primarily with th 
-nind, and for those wh 
roll :heir own:' the AT-1.30 
une - is available. The FM-
n t .3 available for FM op 
he YK-880 (500 Hz) or 

Hz) OW filters, the YK-5 
SB filter, and the YK-68A 
ay be easily installed for 
x-irg. An MC-60A deluxe 
icrophone, MC-80 
ornmunications m 
C-42S mobile ha 
C-55 8-pin mobile micrcprione, 
re available, depend ng cn your 
equirements. TL-922A linear ampli-
ler (lot for OW OSK), SM-
ion rronitor, PC-1A phone 
W-2000 SWR/power me 
eter, SW100A SWR:pow 
eter 160-2m, HS-4, FS-
S- 7 leadphone,„ 
More inform.: 

S arailable f 
Tric-Kenw 
Ill West Warti 
ompton, Calif° 

1117600  , 

or 
8 tea 

r - 

11(4 

_ 

Spe ,tucabols  oe st..tnettt! to cltaege wirhoto norcE 



Easy Berardi Building 
You can count on this simple frequency counter from Arizona. 

Front  

Joseph Berardi 
14213 N. 38th St. 
Phoenix AZ 85032 

This is a construction arti-cle for building a very 
simple,  high-quality  fre-
quency counter. My home-

W1 
W2 
W3 
W4 
W5 
W6 
W7 
W8 
W9 
W10 
W11 
W12 
W13 
W14 
W15 
W16 
W17 
W18 
W19 
W20 
W21 
W22 
W23 
W24 

U1-3 to DS2-9 
U1-4 to DS2-7 
U1-5 to DS2-8 
U1-6 to DS2-6 
U1-8 to DS1-9 
U1-9 to DS1-8 
U1-10 to DS1-7 
U1-11 to DS1-6 
U1-15 to DS1-1 
DS1-1 to DS2-1 
U1-16 to DS1-14 
DS1-14 to DS2-14 
U1-17 to DS1-13 
DS1-13 to DS2-13 
U1-19 to DS1-3 
DS1-3 to DS2-3 
U1-20 to DS1-11 
DS1-11 to DS2-11 
U1-21 to DS1-4 
DS1-4 to DS2-4 
U1-22 to DS1-12 
DS1-12 to DS2-12 
U1-23 to DS1-5 
DS1-5 to DS2-5 

made counter uses the very 
popular Intersil ICM-7216-D 
counter chip and the Fair-
child 11C90 prescaler. Just 
add a few discrete compo-
nents, some LED displays, 
another three ICs and we 
have a very professional-
looking frequency counter. I 
built this counter on a 
3" X 6" printed circuit board 
and installed it in a small 
lightweight enclosure. The 
counter design is essentially 
lifted right out of the appli-

1200 

p000 

o 

800 

-  600 

400 

200 

0 

\\ 

11 
'0 

\ 
OPERATiNG 
RANGE 

+ 
I\ 

TEST CONOITION - 4 

•,25.6 ' 
/  i's 

' i -55. ' 

.75.0 —1  - •25°C 

200  400  600  800 

INPUT FREOUENCY -MHz 

1000 

Fig. 1. Operating range of the 
11C90. PC board, foil-side view. 
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Frequency (MHz) 

.449 
1.0 
10.0 
50.0 
100.0 
150.0 
200.0 
250.0 
300.0 
350.0 
400.0 
450.0 
500.0 
550.0 

Signal Level 
Minimum 
10 
10 
10 
14 
20 
20 
27 
31.5 
37 
31.5 
31 
47 
50 
71 

(mV rms) 
Maximum 
1,800 
2,250 
2,250 
600 
2,000 
540 
540 
380 
760 
470 
340 
280 
270 
280 

Resolution 1 kHz @ .1-second gate time; power requirements: 5 volts 
I@ 200 mA or 7.5-24 volts (0 225 mA. 

Table 2. Operating limits on the author's counter using an 
HP8640 for comparison. 

cation notes for both the fre-
quency counter and pre-
scaler ICs. 
I will not go into great de-

tail on the operation of the 
two main ICs; the applica-
tion notes have all of the 
necessary information. This 
counter will accurately mea-
sure frequencies from 500 
kHz to over 600 MHz. 

Operation 

The frequency counter 
circuitry consists of three 
main sections. The first sec-
tion consists of a wideband 
commercial-grade amplifier. 
The second section consists 
of two counters to prescale 
the signal down to a usable 
frequency since the Intersil 
maximum  operating  fre-
quency is about 10 MHz. 
The third section is the Inter-
sil counter which counts 
pulses for a specified gate 
time and then displays the 
frequency. 

Preamplifier 

The wideband amplifier 
has a flat frequency re-
sponse up to 450 MHz and 
gradually starts rolling off as 
the frequency increases. The 
MWA130 has a gain of ap-
proximately 14 dB from 0 to 
450 MHz  and gradually 
drops down to 11 dB of gain 
at 600 MHz. 
The high-power amplifier 

was chosen over the low-
power version (MWA110) 
since the amplifier starts sat-

urating at a much smaller 
signal level. When the am-
plifier starts saturating, the 
harmonics increase in am-
plitude relative to the fun-
damental. This confused the 
prescaler and resulted in er-
roneous readings. Accord-
ing to the data sheet, the 
prescaler is most sensitive 

75-20V ' U5 13 • 7805 .,..=,C10  CI •5V I /7/ 
SATE mu-

olo  I s 
CRI 2 

3 

PC board, component-side view. 

with a 225-400-mV p-p signal 
applied to the input. The 
diodes on the input merely 
protect the amplifier since 
the diodes won't start limit-
ing until a 500-mV p-p signal 
is applied. This signal level 
would result in presenting a 
minimum of 1-V p-p signal 
to the prescaler. This would 
limit the prescaler to only 
450 MHz. 

IS  2  4 
10 II 

CI 

O F- 4 r  

RI 106 R2 OK 

4.5V 1R3 

W3 

W• 6 

CONTROL INPUT  INPUT 

INCAS IN PROS  HOLD 

DM 0100 

OM 210 

DM W O 

OM 3001 

( 811   9 516 

10 
DIG a 

86  DIG / 2 13 

2  ? ei" -s1; Tat 888888 8 88 
F11020.P.M2C2C4C •011CJ DL - 4509 

Ul 72161) 

RESET 

EX DEC PT 

RANGE 

OSC OUT 

IN 

EXT OSC 

DEC OUT 

• 

26 
2/ 

26 

SIGNAL 
IN •5V 
IRIO 4 7K RS HOK 

Prescaler 

The 11C90 is a high-speed 
prescaler designed for com-
munication and instrumen-
tation applications. The pre-
scaler can be programmed 
to divide by 10 or 11. The 
11C90 is hard-wired in the 
divide-by-10  mode.  The 
prescaler has both ECL and 
TTL outputs, but only the 
TTL output is used in this ap-

U4 CO C8 MwAi30 

TI 

45v 

5 

21_ NC 

821 

IS 

19 —( i- -)vrr  

5 

I s 

eN e, e,  e, e, e, 

07 DR 
OS1 

04 

111— — )111 1   

a_<  s ) 

54 IM  C3-39 C2 139 

2 3 CR3 US iiC90 

•Sv C7 10000F 
R9 120 

CS 

Tlcg  

so2 

VCC• 

8181 

8182 

ON 

CPL 
INAS 

YEl 

Vaa 

4 

13 

t2 

OTTL   

PIC A-

c7, 

R6 18 
oc  CLR '3  C U2 OD • 74196 
• 

05  II 

CLK 2  as /— 

A- 7- . ONO  CLK I 3  

l 7- •Th 

II  8855888 5888 
Ir. T. TT Ir.  

N D E D.P. IC 2C 3C 4C  •1311CJ 
03 02 
DL-4509 
032 

• 

01 

- -• 

DO 

Fig 2. Frequency counter schematic. 
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Fig. 3. PC board. 

plication. According to the 
data sheet, this IC has the 
widest operating range, with 
a 225-400-mV p-p input sig-
nal level (see Fig. 1). 
The prescaled output tog-

gles a TTL decade counter; 
the output of the decade 
counter is now 1/100 of the 
original signal and is count-
ed by the Intersil frequency 
counter. 

Frequency Counter 

The frequency counter 
has an internal time-base os-
cillator which uses an exter-
nal crystal. A 10,000-MHz 
crystal was chosen for this 

U1 
U2 
U3 
U4 
U5 
DS1 
DS2 
Y1 
CR1-3 
L1 

Parts List 

ICM7216D—Intersil (common cathode)12 
74196 
11C90—Fairchild 1,4  

MWA130—Motorola 1,3,4  

LM7805 
DL-4509—Litronix (common cathode)2.4 
DL-4509—Litronix 
10.0-MHz crystal 
1N914 diode 
100-uH-500-uH molded coil, 1/4 Watt 

Resistors (1/4 Watt, 5% unless otherwise specified) 
R1,FI2  10,000 Ohms 
R3,F14  1,000,000 Ohms 
R5  110,000 Ohms 
R6,R7,  1,000 Ohms 
R9  120 Ohms 
R10  4700 Ohms 

Capacitors 
Cl 
C2,C3 
C4 
C5,C6,C8-C11,C13 
C7,C12 

1 uF, 50 volts, electrolytic 
39 pF, mica 
10 uF, 50 volts, electrolytic 
.1 uF, ceramic disc 
1000 pF, ceramic disc or mylarTm 

$20.95 
.80 

16.95 
8.25 
.99 
2.99 
2.99 
3.00 
10/.99 
1.35 

.07 

.15 

.28 

.15 
10/1.25 

.12 

Miscellaneous: PC board, 28-pin, wire-wrap IC socket, 14-pin low-profile IC socket, 
case, BNC connector, miniature phone jack, TO-220 heat sink, 8-digit bezel, wire, 
solder, etc. 

1 Circuit Specialists Co., Box 3047, Scottsdale AZ 85257. 
2 Jameco Electronics, 1355 Shoreway Rd., Belmont CA 94002. 
3 MHz Electronics, 2111 W. Camelback Rd., Phoenix AZ 85015. 
4 Semiconductor Surplus, 2822 N. 32nd St., Phoenix AZ 85008. 

application. There are a few 
discrete  external  compo-
nents which tap the signals 
necessary for determining 
the counter's mode of oper-
ation. The counter has four 
possible gate times, but only 
the .1-second gate time is 
used, for simplicity. A 1-sec-
ond gate time will increase 
the counter's resolution to 
100 Hz, but will update the 
display at a much slower 
rate—which can be annoy-
ing if you are looking for 
rapid changes in frequency. 

Construction 

I laid out a printed circuit 
board for the circuitry and 
used the wire-wrap tech-
nique for wiring the dis-
plays.  The  point-to-point 
wiring method will work just 
as well for the displays. A 
wire list is included for wir-
ing the two Litronix red 
multi-digit reflector arrays. 
These displays are very inex-
pensive,  but almost any 
common-cathode, seven-seg-
ment displays can be used 
instead. The prescaler must 
be soldered directly onto 
the PC board, but DIP sock-
ets can be used for the 
remaining  DIP  ICs.  The 
builder should use the as-
sembly drawing as a guide 
for installing the parts, and 
the parts list for determining 
the component values. 
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NOW 
HEAR 
THIS! 

DIGITAL AUDIO 
MAGAZINE* 

For the new age in sound reproduction! 

Digital Audio brings you news of 
the most significant breakthrough in 
sound recording since Edison recited 
"Mary Had A Little Lamb" into the 
horn of his prototype phonograph 
more than a century ago. 

O Informative equipment profiles 

O Critical Compact Disc reviews 

O Maintenance tips 

O Regular columns 

O Expert technical advice 

O Product updates and reports 

O Special, in-depth feature articles 

O Industry news flashes 
and much, much more. 

Digital Audio. Your new magazine 
for the new age in sound reproduc-
tion. 
Sound incredible? 
That's the idea. 

Order Digital Audio now and 
receive a FREE issue with your first 
year's subscription—a total of 
13 issues of Digital Audio for 
$19.97—a savings of over 47% off 
the newsstand price! 
If you don't want to cut up this 

magazine, just send us the requested 
information on a plain sheet of 
paper. For faster service call TOLL 
FREE 1-800-227-1053. In NH, dial 
1-924-9261. 
Be one of the first to say YES! to 

Digital Audio! 

▪ YES, it does sound incredible. 
Send me my FREE issue and start my one 

year subscription to Digital Audio Magazine' 
for $19.97. 

E CHECK/MO  MC E VISA E AE E BILL ME 

Card #  Exp. date   

Signature   

Name   

Address 

City  State  Zip 

FOR FASTER SERVICE 
call Toll-Free 1-800-227-1053 

Digital Audio Magazine' 
P0 Box 976 • Farmingdale, NY 11737 
Please allow 6-8 weeks for delivery. 

276  746406 
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HEATSINK 

0 

us 

I i ll 

?I+ 
T it 

JUMPER 2 

CI 

R 3 

U I 

Checkout 

This project requires a 
+5-V-dc supply. A voltage 
regulator is supplied, so a dc 

j11R 5 
R 4 

F -T P I  I 

C2  1 C3 

T T 

15 1 

charger (Radio Shack) can 
be used for power. When us-
ing the voltage regulator, 
the supply voltage can be 
anywhere between 7.5 and 

C13 
JUMPER 3  C 5 fr-R I  -   

U 2 U3 

C7  C6 C4 R6 T R 9 . 

L I 

Fig 4. Component layout. 

20 volts but must be able to 
supply 200 mA of current. 
The display will light up as 
soon as power is supplied. 
Apply a signal to the input 

C I 2 
Ic 

C 8 

and the display will count 
the input frequency. You 
will be surprised at the ex-
cellent performance of the 
counter. • 

] Vit y 'BARKER & WILLIAMSON! 

1.8 - 30 MHz. Continuous Coverage Antenna 
for Commercial and Amateur Service 

Model AC 1.8 - 30 
The AC 1.8 - 30 Antenna uses only 
80 feet horizontally, and, when 
space is limited, can be short-
ened even further with only 
slight loss of radiation 
efficiency. 

Patent Pending 

BALUN 

DIRECT COAX FEED 

• SWR Maximum 2:1, 1.4:1 Average 

• Handles 1 KW input ICAS 

• Can be installed in approximately 

80 feet of space 

• Higher power models available 

(contact factory) 

25 to 35 
FT. HIGH 

BALANCING 
NETWORK 

949 .50 
SHIPPING AND HANDLING 
ADD $4.00 

80 FT 

BARKER & WILLIAMSON 
Quality Communication Products Since 1932 
At your Distributors write or call, 10 Canal Street, Bristol PA  19007 

(215) 788-5581 

ALL OUR PRODUCTS MADE IN USA 

CID 
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Dan, Bob & Frank Have It ALL! 
4E. ICOM KENWOOD \t/ 

ICOM IC-25A 

YAESU 
FT-208R 

0: =31 3:6 9M 

KEN WOOD TR-2500 

ICOM IC-730 

KEN WOOD TS-830 

YAESU FT-102 

KEN WOOD TS-930 ICOM IC-2AT 

*g 

YAESU FT-980 CAT SYSTEM 

YAESU 757GX 
Call For Your Special Price 

KEN WOOD TS-430S 

All Of These "Goodies" And Many More At Super Savings. 
Come See Us Or Call 1-800-241-2027. 

Britt's 2-Way Radio Sales & Service 

2508 Atlanta Street 
Smyrna, Georgia 30080 
Belmont Hills Shopping Center 
(404) 432-8006 

Music City Ham Shack 
413 S. Gallatin Road 
Madison, Tennessee 37115 
(615) 865-2189 

F & M Electronics 
3520 Rockingham Road 
Greensboro, North Carolina 27407 
(919) 299-3437 



Evert Fruitman W7RXV 
2808 West Rancho Drive 

Phoenix AZ 85017 

Don't Grope in the Dark! 
Let a simple card-file box be the brains 
of your own emergency lighting system. 

Because a salesman's 
business  lunch  was 

abruptly interrupted by a 
sudden power failure, a 
well-known flashlight and 
battery manufacturing firm 
was founded. When the 
main lighting system failed, 
everyone's attention was 
drawn to the restaurant's 
novel flower planters; they 
contained a crude flash-
light. Perhaps this is one of 
the earliest recorded uses 

of automatic  emergency 
lighting. 

Today, it is common, 
even  required  in some 
cases, to have a form of au-
tomatic emergency lighting 
in hospitals, hotels, busi-
nesses, etc. Many homes 
are so equipped as a matter 
of convenience. 

Although  sophisticated 
commercial  systems  are 

Parts placement. The four diodes at the relay form a bridge, 
allowing use of a 6-volt relay and a cheap ac low-voltage 
game module. The diode near the top of the box ensures 
proper polarity of the recharging current. 

16  73 magazine • June, 1984 

available which include re-
chargeable batteries, trick-
le chargers, test buttons, 
and power-on indicators, it 
is practical to make a sim-
ple but very effective sys-
tem mostly out of junk-box 
parts. The system need not 
be any more complicated 
than a flashlight lamp, two 
dry cells, a relay, and a 
snap-in battery holder. Two 
alkaline cells, if the TV ads 
are believable, should still 
give plenty of light even af-
ter two years of intermit-
tent use, although an annu-
al check/change might be in 
order. 

Regardless of which sys-
tem you put into your home, 
ham shack, or cabin, the ba-
sic operation is quite simple. 
When the power fails, the 
normally-closed contacts of 
a 115-volt relay complete 
the circuit between the bat-
teries and light bulb. The 
bulb automatically turns off 
and the batteries start re-
charging (if it is that type of 
system) when the power is 
restored. 

Gel cells take a float 
charge quite well, and for 
that reason are found in 
many commercial emergen-

The parts needed for the project. 



PR2 2 by 0 5A LAMP 
ii5V AC RELAY 

IN4001 FROM BATTERY CHARGER (4-40 MACHINE SCREWS) 

Fig. 1. Schematic of the emergency-lighting project. 

4D=DI 

Fig. 2. A 

BRIDGE  CONTACTS TO FLASHLIGHT RECTIFIER OR LANTERN 
I2V RELAY CURRENT LIMIT RESISTOR FOR CHARGING BATTERIES 

variation of the project. 

cy-lighting systems. Nicads, 
on the other hand, don't like 
float charging and should be 
completely run down before 
being recharged. 
A 4" x 6" card-file box 

holds the few parts I used. 
The on/off switch disables 
the system when it is pur-
posely removed from the 
power mains. The terminals 

on the side of the box go to 
an external charger for the 
two nicads. As the diagram 
in Fig. 1 shows, a diode is se-
ries-connected with one of 
the terminals to prevent ac-
cidental discharge or re-
verse charge. The relay con-
tacts could be connected to 
a lantern through a minia-
ture plug and a closed-cir-

The finished project in action. 

cuit jack if you don't wish to 
construct a flashlight. The 
relay isolates the 115-volt 
lines from the low-voltage 
lighting circuit. 
Fig. 2 shows a variation 

using a low-voltage relay 
with  suitable transformer 
and provisions for recharg-
ing batteries. Don't give up 
for lack of a 115-volt relay. 
Perhaps the spare-parts box 
has an old door bell trans-

COMPLETE READY-TO-USE SYSTEMS 

ATV TRANSMITTER/CONVERTER 

IC. r  * 
's] 

TC-1 PLUS * 

$399 
High resolution and color video 
10 watts output 
Broadcast standard sound 
Tunable downconverter and preamp 

Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are ... Show the 
shack, home movies, computer games, video tapes, etc. 

former and a low-voltage re-
lay in it, or a diode and a se-
ries-voltage-dropping resistor 
can make a dc relay work. 
There are many possible 

variations of the basic cir-
cuit; this should give you a 
good starting point. 
The gentle pitter-pat of a 

summer rain shower and ac-
companying sharp lightning 
bolt doesn't have to leave 
you in the dark again!• 

ATV DOWNCONVERTER 

For those who want to see the ATV action 
before they commit to a complete station, 
the TVC-4 is for you. Great for public serv-
ice setups, demos, and getting a buddy 
interested. Just add an antenna and a TV 
set tuned to CH 2 3 or 4 and plug in to 

117 volts a.c  $89.00 

TVC-4 

Ti 
TVC-4L extra low-noise version... $99 delivered in USA 

MODULES 

TXA5-5 Exciter/Modulator   $89.00 ppd. 
Wired ano tested module designed to drive PA5 10 watt 
linear amplifier The 100 MHz crystal design keeps har-
monics out of two meters for talk back Video modulator 
is a full 8 MHz for computer graphics and color Re-
quires 13 8 VDC reg  70 roe 80 mw output power 
Tuned with crystal on 439 25 434 or 426 25 MHz 
Dual frequency model available   Add Sid 

TVC-2 ATV Downconverter   $49.00 ppd. 
Stripiine MRF 901 preamp and double balanced mixer 
digs out the weak ones and resists intermod and over-
load Connects between UHF antenna and TV set Out-
put channels 2 or 3 Vancap tuner 420 to 450 MHz 
Requires 12 to 18 VDC y, 20 ma 
Extrasensitive TVC 21 with NE64535 preamp 
I 9 dB NFt .. . ..  .  $59.00 ppd. 

Supersensitive TVC 26 with GaAs Fat preamp (.5 dB 
NFt ant mount   079.00 pad 

Let P.0 put you on the air and SAVE! 
All tour modules — 

Complete System price $248.00 
SAVE $8.00 over price if purchased individually 

FMA5 Audio Subca mer Generator . $29.00 ppd 
Puts audio on your camera video lust as broadcast does 
at a 5 MHz Puts out 1 V pp to drive TOSS Requires 
low Z mike 150 to 600  and 12 to t8VOC @ 25 ma 
Works with any transmitter with 5 MHz video band-
width 

PA5 10 Watt ATV Power Amplifier $89.00 ppd. 
The PAS will put Out 10 watts RMS power on sync tips 
when driven with 80 mw by the TXA5 exciter 50 ohms 
in and out plus bandwidth for the whole band with 9000 
linearity for color and sound Requires 13 8 VDC reg 
3 amps 

Call or welts for our complete catalog of specifications, station setup diagrams, 
and optional accessories which include: antennas, modulators, test generators, 
cameras and much, much more. See Ch• 14 1983 ARRL Handbook. 

TERMS: VISA or MASTERCARD by telephone or mail, or check or money order by 
mail. All prices are delivered in USA. Charge orders normally shipped within 24 
hours. Personal checks must clear first. 

See You at Dayton.  (818) 447-4565  

P.C. ELECTRONICS 2522 Paxson Lane 
To m W6ORG  Maryann W B6YSS  Arcadia, California 91006 
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IRON POWDER and FERRITE PRODUCTS 

A MI D  N. 
maul 334 

Fast, Reliable Service Since 1963 

Small Orders Welcome  Free 'Tech-Data' Flyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 

2 METER RADIOS 

AZDEN PCS-3'%' FM HANDHELD.3W.  8 MEMORY.259. 95 
AZDEN PCS-4000 FM M1.1311 E.25W.16 MEMORY.265.95 
VIN-20-30 FM MOBII E.25W.11 MEMORY  259.95 
3-DK 7.11 FM MOBOE.25W.11 MEMORY  279.95 
SANTE(' ST  147 EM HANDHELD.3.5W.10 HEM. 279. 95 
lEmpn 5-15 FM HANDHE1 D.5W.3 MEMORY  242.95 
IEMPO S 15T S 15 WIIH 16 KEY IONE FAD  265.95 
IENIEC 2591 FM HANDHEI D.2.5W.I. MEMORY 262.95 
 SOPER seErica.   
IEMPO S-t1  144  148MHZ 2W H/T,I/1 PAD... 199.95 
PRICE ON S--IT  livriums 5/8 WAVE SUPER 
SPICE  II & ROBBER DIEM WHILE E M MY 1ASTS 

7 mEIER HANDHE1 D ACCESSORIES 

III -SAP  STARE BATIERY FOR PCS-300  24.95 
HI ESM  SPEACER MIKE FOR PCS-300  26.95 
1-11 if:  1EAIHER CASE FOR P1.5-TOO  28. 95 
5I-50083 SPARE BATTERY FOR ST-142  22.95 
SM-3  SPEAKER MIKE FOR ST-142  31. 95 
SI-11  IFATHER CASE FOP SI-142  31.95 
Si  4I7C  AC CHARGER Frle 51-142 14-6HRT  61.95 
SI SLIT  Al  CHARGER FOR S7-142 (6-8HRT  27.95 
ACH 15  AC (MOCK CHARGER FOR 5-15  52.95 
LC-15  IEAtHER CASE FOR 5-15  21.95 
DCC IS  DC & CHARGING CORD FOR S-15  12.95 
PP  15  SPARE BAIIERY Fill S-I5  25.95 
um 15  9KFAFER MIME FOR S-I5  30.95 

MEIER BASE ANTENNAS 

TOTITERNII 
Fri II TERNII 
TA M/WRAF 
ITSIK:RAF 
OSEICRAF 
(1 iSHCRAF 
ISHC RAF 

(11SHCRAF 
(F3FTCRAF 

7MCV 5/8 WAVE  IROMBONE  29. 95 
2MCV-5 5/8 SOPER TROMBONE  34.50 
A0128 RINGO RAN GER II  34.0. 
A144-11  II EI EMENI  BEAM  44.25 
A147 11  11 FLEMENI BEAM  44.25 
A144 2.1  2. ELEMENI  1WIS1  67.95 
A147-201- 20 EI EMENI  IWIS1  81.95 
2148 & 214FB 14 EI EMENT BEAM  74.95 
37-19 19 EI FMEN1  BEAM  88.95 

MEIER MOBII E ANTENNAS 

AVANII  AP151.36  1/2 WAVE "ON GLASS  29.95 
(TISHCRAFT AMS-147 MAGNET MOUNI  27.95 
tlISHCRAEI ArS-147 TRUNK MOON,'  27. 95 
(FISH ER  CGI-144  IMMW MOUNI COILINEAR 44.95 

2 MEIER AMM IFIERS 

MIRAGE  62714 2 IN So DUI WI1H PREAMP  75.00 
MIRAGE  11108 FM/S 89 IOW IN BOW OUT.... 151.00 
MIRAGE  B1016 FM/SSB IOW IN 160W OUT..235.00 
MIRAGE  83016 FM/SSB 30W IN 160W OUT. .201.00 
TOKYO HIGH POWER H&300 2 IN 30 OLIT  59.95 
TOKYO HIGH-POWER H1 820 10 IN 8. 0117....139.95 
I( wa) HIGH POWER HLIEOV 10 IN 160 OUI  309.95 
11/KYV HIGH-POWER 111 160%725 25 IN 160 001279.95 

HF RADIOS 

7115 10/16.M.SSB/CW.4 MEm.3 WAY SCAN...  688. 00 
IENIEC ARGOSY 100.4.5513/CW.10-80M DIG  510. 00 
IFNIEC CORSAIR 20.W.SSR/Lie.1.-160M  999.00 
A7DEN PCS-480. 10M.FM MOB..10W.I6 GEM. 269.95 

ROTORS & CAN E 

HD-73  All IANCE HEAVY 0111Y ROTOR  99.00 
H II'.'  AII IANCE tIGH1  PLOY ROTOR  45.00 
861.  8 CONDUCTOR ROTOR CAB1 E..PER F1.0.17 
9.91  MINI R88 1813811 COAX  PER FI.0.16 
9.95  Rh  1311 SHEERFI EX COAX  PER FT.0. 28 
&ohs  RG-213 MII -SPEC COAX  PER F1.0.20 

Amateur) 
Communications 

Etc 

ELECIRONIC KEYERS & KEYS 

MFJ 401 ECONO KEYER II  4s  95 
MFJ 408 DELUXE ELECTRONIC KEYER  69.95 
MFJ 410 DELUXE I/EVER & RANDOM CODE GEN.II4.95 
MFJ 422 MI ME KEYER ON BENCHER PADDLE  93.95 
MFJ 481 50 CHARACTER MEMORY KEYER  78.95 
MFJ 484 400 CHARACTER MEMORY KEYER   121.95 
VIBROPLEX IAMBIC STANDARD PADDLE KEY  .44.95 
VIBROM Ex  IAMBIC DELUXE PADDLE KEY  59.95 
VTAROM Ex VIBRO FEVER STANDARD  44.95 
VIBROPI EX VIBRO NEVER DELUXE  59. 95 
VI MMDPI EL BRASS RACER IAMBIC  64.95 
VIBROM EX BRASS RACER El/ -I WIIH KEYER  99.95 

HT ANTENNAS 

Eli) fF89011 HF6V 10 8( M I. 3014 VERIICAI  106.75 
EMIIIERNO1 HF6VX AS ABOVE IN SMAII  BOX  121.75 
CUSHCRAFI AS 10 21.41 3 ETEMENI BEAM  229.95 
CUSHLRAFT A   299.95 
CUSHCRAFT AV-4  10 4.“ TRAP vERTICA1  08.95 
CIEWCRAFI AV 5 1.1 -11(11 TRAP VER111.411  94.95 
MINI -F-ROIl 110-1    140. 00 
WII SONIMACOT  SY-3S 10-20M 3 ELE.  BEAM  193.95 
WI1 SONIMACOT  MY 36 10-20M 6 ELE.  BEAM -258.95 
WII SONTMACOT  33-6MK 4041 ADD ON Ell  67.95 
oui snnumAcn) WV-IA 10-40M 1RAP VERrICAI  68.95 

ANTENNA SWITCHES I. SWR/WAFTMETERS 

MIII ER  CS 201  2 POSITION COAX SWITCH  19.Y5 
MIII ER  CS 401 4 POSITION COAX SWI1CH  61.95 
M U ER  UN-6208 1.8 -1501141 SWR/WATI...102.95 
M U ER  CN-720B 1.8 150MHZ SWR/WAII...144.95 
MILER  CN-6.30 140-450MHZ 
WEI Z  IP-05X 50-500MHZ 5W FOR H/1  19.9L 
WEIZ  SP-I.X  1.8-150MHZ POCKET 

POWER SOIMN IES BY MACO 

2006  8AMP SORGE.  6AMP INT..  4AMP CONT  35.00 
2.1. 12AMP SORGE.I .AMP  6AMP 
2020 74AMP SORGE.20AMP INT.,12AMP CONT  75. o , 
2030 I6AMP SORGE,30AMP INI..1BAMP CoNT.105..o 
4030 30AMP CONTINU UMS HEAVY DUTY 

ANTENNA TONERS 

MFJ- 900 Frown ILMER 1.8 30MHZ 200WA11S  39.95 
MFJ-1831 AS ABOVE WITH 431 &M ON  49.95 
PIFJ -941C ANTENNA IIINER/SWR MEIER 13413A1 75.95 
MII1 ER CNA1001A PAITOMATIC HINER 200W...294.95 
FFNIEC 277 20”Id TI MER SWR BRIDGE  130.00 

COMPOIER ACCESSORIES 

VANIRoNICS iIAIIIEXI FOR COMMODORE 64  82. 95 
FANIRMNICS HAMIEXI FOR VIC-2V  82.95 
✓ANIRONICS MINI READER CW/R1IY/ASCII...239. 95 
•  170. CW ON1 Y COMP.  INIERFACE  59.95 
MFJ-1274 CW/RITY/ASCII come. INTERFAL  88.95 
MFJ-1250 HAMSOFF FOR VIC 70 COMPUTERS  39.95 

CLOSECN OS-PRICES GOOD WOO F SUPPLY LASTS 

DEBCO ACZAI AC QUICK CHARGER FOR S-1  35.00 
DEBCO DCCSI  DC QUICK CHARGER FOR 5-1  30.00 
DEBCO DCC24.0  DC M OCK CHARGER 1R 7400.  30.00 
HY-GAIN  66-135 6M 6 EI EMENT BEAM  90.00 
HY-GAIN  50Ba 10-00M TRAP ncsiimEt   
1NNERSPACE 20 AMP POWER SUPPLY  91..0 
MENWOOD SI-1  DESK CHARGER FOR TR-240v  72.00 
SWAN HFM200 HF MOBI1 E S101/WATTMETER  37.50 
M AC (6133 ELECTRONIC FEVER  41.95 
tRAC 1E284 MEMORY EI ECTRONIC KEYER  67.50 
VJ PRODUCTS 901 -PA 211 90W FM/S138 A MP.. .107.00 
VJ PRODUCTS 160L-PA 211 160W FM/SSB AMP. 233.00 

COD Available 

Hours: 8:30 a.m. to 500 p.m. Monday thru Friday 
9:00 a.m. to 2:00 p.m. Saturday CST 
Prices subject to change without notice. 

CALL FRANK WD5GZU, JOE KA5R00 
OR STEVEN KA5SWI FOR QUOTES 
ON OTHER RELATED PRODUCTS 
FOR ORIGIN 

Amateur 
Equipment, 
Accessories 
& Antennas. 
Export Anywhere 

2317 Vance Jackson Rd. 
San Antonio TX 78213 

(512) 733-0334 

(Toll free number 800-531-5405) 

L 

fin.* 
4:a•J 

use 
in car 

in home 

or motel 

Get Full rf Output From Your H.T. 
- Put An End To Dead Batteries-
SEE Your Good Work Under Glass. 

Housed in see-thru acrylic 
box...your choice of 5 
gorgeous colors 

FEATURES 

. fast charging WHILE transmitting 

. superb filtering for HUM FREE rubber 
duck operation...even at 430 MHz. 

. easy to build kit form saves money 

. EVERY wired unit tested under full load 

. input voltage: 12-17VDC, 12-14VAC 

. output voltage: variable 1.2VDC to HT lin, 

. internal current limiting 

. overvoltage crowbar protected 

. also available for:  Kenwood 2900, Yaesu 
207R, and Tempo S1/1150ma pack 

Clever "BIGSHOT" for ICOM HT's 

. slides onto transceiver, battery pack slides 
onto it...can be left on rig permanently 
. allows user to select charge circuit for 
BP2, 3, or • pack...or off 
. no modification to rig required • 
. adds only lamm to height of ICOM 
. not a "throw-away"...but a quality product 
easily serviced 
. may be purchased alone 

• if order is lot FRIZZY without BIGSHOT 
a jack and plug will be supplied to modify 
one BPS pack 

PRICE LIST: 

FR-IK - DC source only  $ 20.25 
FR-2K - AC or DC source 

less transformer  26.25 
FR-3K - AC or DC source with 

I2VAC - 2A transformer  42.50 
WIRED AND TESTED ADD: 
FR-IK $12.60; FR-2K $16.70; FR-3K 521.00 
BIGSHOT - (wired and tested only)  $ 24.95 

Include for postage and handling: 
first Item 
for each additional item 

$3.00 
1.00 

COLORS: It. blue, It. green, watermelon, 
gold, lavender. - BIGSHOT matches ICOM 

Send check or money order (NO COD) tor 

.0278 
JINX Electronics 

11645 SE Morrison St. Portland, OR 97216 
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Flying High with Two 
Here's how a hand-held makes for 
some ultralight Michigan madness. 

Ralph E. Taggart WB8DQT 

602 S. Jefferson 

Mason Ml 48854 

Fm articles in the ama-teur press seem to cover 
a wide spectrum—from 
providing communications 
for the opening of a new 

The author intently strapping into the flying harness prior to 
donning stopwatch, camera, and hand-held. Some of the 
wire bracing that rigidifies the aircraft structure is clearly 
visible. The 15-hp engine is mounted below the wing and  A 2-meter quarter-wave whip anchored to the forward end of 
drives the prop (located behind the wing) through a belt re-  the fuselage provides increased range over a rubber duckie 
duction system.  partially shielded by the tubular frame of the aircraft. 
20  73 Magazine • June, 1984 
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lie  .  • 'fI N tliki* 

Don Chubb, my partner in ultralight madness, lifts off in 
light ground fog for an early morning flight. The pilot's 
weight is shifted to the rear for takeoff and climb, achieved 
by simply keeping his legs straight when his feet are resting 
on the foot bar up by the nose wheel. Movement forward 
will pitch the nose down while movements from side to side 
will turn the aircraft in the direction of movement. Pitch 
control is achieved entirely by weight shift. The side to side 
movements of the pilot induce the required bank for a turn 
with the rudder coupled to the harness. Although such a 
control system sounds strange to a pilot used to the conven-
tional control stick and rudder pedals, it actually feels quite 
natural and can be learned in a fraction of the time required 
for conventional flight training. 

sewage plant to linking 
voice-controlled repeaters 
with blue light. In a sense 
this is an FM article, but it is 
a bit off the beaten track in 
that it describes a new use 
for those ever-present two-
meter hand-helds that seem 
to be sprouting up like 
mushrooms on the ad pages 
of all the magazines. 
The subject at hand is the 

marriage of good old VHF 
and UHF FM with what is 
perhaps the neatest inven-
tion since 20 meters—the 
ultralight aircraft. It is an 
application where your FM 
bands may provide one of 
the few viable options for 
good communications 
(more on that later), but for 
the moment, if you have a 
slightly adventurous spirit, 
hang in there and let me in-
troduce you to ultralights 
prior to lamenting their 
communications problem. 
First of all, what is an ul-

tralight? The easiest answer 
is that it is a minimal air-

craft—a simple flying ma-
chine of aluminum tubing, 
dacronTm, and a small 
engine—that can introduce 
you to the thrill of flying 
with a minimum of fuss, 
low cost, and, although it 
might seem difficult to 
believe, safety. Almost 
everyone has dreamed of 
flying at one time or 
another and radio ama-
teurs are at least as prone 
to the syndrome as anyone 
else—perhaps more so. The 
next time an air mobile 
calls on 52, just listen to the 
pileup! The response is due 
in no small part to the 
vicarious participation it 
provides. 

In the days of the Wrights 
and pioneers such as Glen 
Curtis, the aircraft were 
constructed of wood, fab-
ric, and wire, and although 
the activity was far from 
safe, it was thrilling enough 
to galvanize a world into 
the age of flight. Today fly-

After taking off and making a 180° turn, the author swings 
back over the farmyard while climbing to cruise altitude. 
Although our Quicksilver has a service ceiling of 9000 feet, 
most flying is done between 500 and 1500 feet— high 
enough for safety yet low enough to avoid most other air 
traffic while still maintaining a good view of the country-
side. Wind is the greatest enemy of the ultralight flier and 
most flying is done with wind speeds of 5 mph and below 
— primarily early morning and early evening. I have built a 
couple of fancy anemometers to keep track of wind speed, 
but the leaves of this old tree still provide the most reliable 
indication of flying conditions. 

ing is taken for granted— 
the thrill is still there and it 
is certainly safe, but just as 
certainly it is no longer ei-
ther simple or economical. 
Of course it really can't be 
simple with air lanes criss-
crossing the sky stacked all 
the way to the stratosphere 
and the requirement of 
maintaining the safety of 
those in the air and on the 
ground. Nonetheless, it is 
hard to avoid nostalgia for 
the early days when frail 
aircraft lifted out of cow 
pastures, thrilling pilot and 
spectators alike. 
In a sense, ultralight air-

craft can provide a return 
to the best of these rose-col-
ored visions. Ultralights 
trace their evolution to the 
hang-gliding movements of 
the early and middle 60s 
when intrepid souls, long-
ing to fly on a budget, 
launched down hills and 
sand dunes on (or more pre-
cisely beneath) rogallos, 
monoplanes, and biplanes 
constructed of bamboo and 
plastic sheeting. That sport 

blossomed with the aircraft 
rapidly evolving to sophisti-
cated aerodynamic forms 
constructed of aircraft 
aluminum and dacron. To-
day the sport is dominated 
by launches from cliffs and 
mountains in search of the 
lift to provide flights to ex-
treme altitude or long dis-
tances cross-country. Inter-
nal regulation permitted 
hang gliding to develop into 
a generally sane activity 
and I have followed its de-
velopment for several 
years. 
Unfortunately, Michigan 

has no mountains and even 
if we had spectacular cliffs 
and sea breezes, I really 
couldn't see myself step-
ping off into the void! Ap-
parently other flatlanders 
had the same problems, but 
their response was differ-
ent. Instead of sighing and 
putting away the maga-
zines, they responded by at-
taching engines and wheels 
to reliable hang-glider de-
signs and ultralights were 
born! The result has been a 
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Our rural "aerodrome" photographed from an altitude of 
400-500 feet. Not a bad antenna location. Although the 
gain of the array may not be spectacular, it's hard to com-
plain about the line losses. The reliable communications 
range is quite fantastic and if the link is marginal, you simply 
climb a little higher. 

surge of reliable, simple air-
craft that will fly out of 
your local pasture. Aircraft-
grade aluminum tubing and 
hardware, stabilized da-
cron, and light and power-
ful two-cycle engines 
replace the hardware of 
yesteryear while sophisti-
cated application of low-
speed aerodynamic princi-
ples replaces the "wonder if 
this will fly" approach of 
the early days. The simplici-
ty and thrill remain. 
At present, regulation is 

minimal (no pilot certifi-
cate or aircraft registration 
required) if the design 
meets two criteria—it must 
carry only one person and it 
must be capable of being 
launched and landed on 
foot. Note that I said capa-
ble. If the ultralight is a 
commercial product, the 
manufacturer will provide 
evidence of foot-launch 
and -landing capability and 
you can stick to your 
wheels. However, if you de-
signed the bird or modified 
it and you should encoun-
ter an FAA inspector, ex-
pect to demonstrate it your-
self. If you fail to do so, you 
will be advised to get a stu-
dent pilot's certificate and 
register the aircraft. Stricter 
regulation is on the hori-
zon, but it will probably be 
modest with an aim toward 
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maintaining safety while 
preserving a category for 
simple recreational aircraft. 
Present limitations will 
probably be retained with 
the addition of standards 
for maximum aircraft 
weight, flight training stan-
dards, and assurance of fa-
miliarity with the Federal 
Aviation Regulations (FARs). 
Ultralights come in a be-

wildering array of designs, 
most running between 
$3000 and $4500 in price. 
Most ultralights are deliv-
ered in the form of a collec-
tion of aircraft hardware, 
pre-drilled and -formed 
aluminum tubing, and pre-
sewn fabric with assembly 
time varying from 10 to 30 
hours. 
The key to safety is to 

stick with those manufac-
turers who insist that you 
buy from a dealer who will 
inspect your work before 
you fly it. The Quicksilver, 
owned by my partner Don 
Chubb and me, is a good ex-
ample of this policy. Manu-
factured by Eipper For-
mance of San Marcos CA, it 
must be purchased through 
a dealer who will provide 
any advice you require dur-
ing assembly (about 20 
hours). The dealer will with-
hold certain vital items— 
such as the prop—pending 
dealer inspection of your 

machine and will test-fly it 
once assembly is complete. 
You cannot take full posses-
sion of your flying machine 
until you have completed 
the dealer flight training 
course which involves 
about 5 hours of instruc-
tion. One or two hours will 
get you to your solo while 
the rest is devoted to devel-
oping proficiency. 

The plane itself is very 
simple to fly and after the 
first few minutes of your 
solo you will ease out of the 
shaking-knees-and-white-
knuckle phase and really re-
lax and enjoy the experi-
ence. The key to safe ultra-
light flight is rigorous pre-
flight checks on the ma-
chine and careful attention 
to the wind. The latter is an 
important factor given the 
light weight of the machine. 
Our Quicksilver has a 
32-foot span and 160 square 
feet of wing area.yet weighs 
only 155 pounds. With a pi-
lot weight of 190 pounds, 
that is quite a bit of wing for 
relatively little weight. 
Most training is conducted 
under calm conditions. Air 
currents of 5-10 mph are 
considered windy and gusty 
conditions are avoided 
completely. 
The thrill of flying cannot 

really be described. To real-
ly understand it, you have 
to experience the world 
opening up as you rise 
above the tree line at the 
start of your own private 
dawn patrol over the rural 
countryside. Suffice it to 
say that I spent a good bit 
of the summer flying every 
minute I could with nary a 
thought to the old radio 
shack! 
Once I had become im-

mersed in the ultralight ex-
perience, however, I did be-
gin to realize that commu-
nications between the pilot 
and the ground could be of 
real value. Take training as 
one example. Needless to 
say, there is no such thing as 
dual instruction in a single-
seat ultralight. The instruc-
tor stands on the sidelines 
to discuss your progress 

and problems as you learn 
proper ground handling, 
transition to crow hops 
(short hops into the air 
down the runway), and fi-
nally the solo flight. 
Ultralights fly very slow-

ly (typically 20-35 miles/ 
hour) and are constructed 
of tough materials so you 
are not likely to hurt your-
self in training. However, it 
is possible to bend some 
tubing that will cost $$$ to 
replace. Most of the stu-
dent problems leading to 
bent tubing and a confi-
dence crisis could easily be 
avoided if the instructor 
could speak to the student 
during his gyrations instead 
of afterward. Sounds like a 
job for radio. Ditto once 
you are flying regularly. 
Wind conditions can 
change, for example, while 
a flight is in progress. It 
would be nice if the individ-
ual waiting patiently (?) on 
the ground for his turn 
could talk with the flier 
about such weighty mat-
ters—not to mention the in-
evitable "You've been up 
for 40 minutes, the sun is 
going down, and I want my 
turn!" 
Cross-country flights 

have their own attraction; 
although you will not go 
particularly far cruising at 
30-35 mph, flights of up to 
30 miles are quite practical. 
We usually run a chase car 
for such ventures, but the 
car has to follow the roads 
and is often detoured to 
pick up gas for the return 
flight or to get the family 
outdoors to watch Daddy 
fly over. Given these reali-
ties, a communications link 
would be quite useful in 
keeping track of where the 
aircraft is located, notifying 
if the flight route has been 
changed, or, heaven forbid, 
if you have had to put down 
somewhere out in the 
boonies with a problem. 
Most ultralights are 

flown without instruments 
since they really aren't 
needed for this kind of fly-
ing. If you do carry up an al-
timeter or air-speed indica-



tor, it is usually out of a 
sense of curiosity rather 
than necessity. Radios, 
however, would be nice. 
The question is, what kind 
of a radio. It is here that the 
unique nature of ultralights 
presents a problem. Most 
are powered by two-cycle 
engines and the pilot envi-
ronment is noisy, to put it 
very mildly. The noise is 
both acoustic and electri-
cal. The former is taken 
care of by ear plugs de-
signed to deaden impulse-
type sound waves, but the 
electrical dimension is pure 
poison for an operating ra-
dio system. The electrical 
noise level varies with the 
engine in use but typically 
is moderate to quite high. 
When an ultralight pilot 

or instructor first thinks 
about radios, the first step 
is usually a CB hand-held. 
Such units lack internal 
noise limiters and have 
poor squelch action and 
cumbersome antenna sys-
tems. The newer "rubber 
duckies" for 27 MHz have 
eased the size problem 
somewhat, but they are 
poor performers at such a 
low frequency. Even with a 
5-Watt ground-based unit, 
the end result is a radio sys-
tem that is so noisy and un-
reliable that it hardly pays 
to take it up! 
Very compact transceiv-

ers (even synthesized hand-
helds) are now available for 
aircraft service (108-136 
MHz), but these are AM and 
have many of the same op-
erational limitations as CB 
units. They also tend to be 
very expensive. But what 
about FM? FM would solve 
the electrical noise prob-
lem to a large extent and is 
characterized by effective 
squelch action as well. 
Since I already had a syn-
thesized mobile rig for two 
meters, this was a logical 
place to start. Off to look at 
hand-helds! 
I am definitely not a two-

meter freak, so the rig for 
the plane did not have to be 
microprocessor-equipped 
— I was not, after all, going 

to figure my income tax 
while aloft. I started to 
scrounge for an old-fash-
ioned crystal-controlled 
hand-held since these are 
now considered passe in the 
better FM circles. A close-
out deal of a Pace Commu-
nicator MX, complete with 
rubber duckie, nicads, and 
charger, seemed the best 
bet, so off went a phone 
order to AES in Milwaukee 
and I had the unit a few 
days later. A quick check 
with the wattmeter in-
dicated that my 1-Watt 
transceiver was putting out 
700 mW in the high power 
mode and about 200 mW in 
low. What the heck, this did 
not seem to be an applica-
tion requiring excessive 
power and the batteries 
would last longer. A camera 
strap was clipped to the 
securing ring on the hand-
held; it went over my shoul-
der and I headed for the 
wild blue yonder. 
The results of the first 

test were mixed. On the 
plus side it soon became 
obvious that even 200 mW 
was sufficient for solid 
communications to the 
ground mobile, with alti-
tude more than compensat-
ing for the inefficiencies of 
that rubber excuse for an 
antenna. Although the 
noise of the engine was def-
initely modulating the 
downlink signal, the voice 
audio had no trouble riding 
over it with adequate intel-
ligibility. Reception up-
stairs was another matter, 
however. Between the en-
gine noise and the ear 
plugs, there was no way 
that that little speaker was 
going to be heard. 
That evening was spent 

on the bench adding an ear-
phone jack. The next morn-
ing, complete with an ear-
phone, we had a working 
communications system. 
My partner was impressed 
enough by the tests that he 
is hitting the code tapes and 
books to join the party. Re-
finements now under way 
include a padded clamp-
rack for the radio, a quarter-

The author photographed during a landing approach. Land-
ings are typically made at low throttle with pilot weight 
shifted well forward to keep the nose down and the air-
speed up. Note the bent knees to achieve this attitude. 

wave whip mounted above 
the wing, and a "radio hel-
met" with a pair of built-in 
padded phones and a boom 
mike. Included will be a 
remote PTT switch on the 
control bar to minimize the 
one-handed flying. 
Although the system was 

put together for utility com-
munications, it soon be-
came obvious that it had 
great potential for recrea-
tional hamming. Take my 
word for it: If you give a call 
on 52 from 1500 feet, you 
will get answered. It's really 
fun when the crowd discov-
ers what you are flying and 
starts preparing the com-
mitment papers while you 
are still aloft. The crystal 
complement includes 52 
for general hamming, an 
out of the way frequency 
for utility communications 
(never mind where), and a 
couple of wide-coverage re-
peaters for the day I have to 
set down in someone's back 
40 and call in the cavalry. 
Obviously, if you are an 

amateur interested in ultra-
lights, you have the com-
munications problem half 
licked. Although all tests to 
date have been on two, 50, 
220, and 440 MHz would be 
equally useful although low-
er-band occupancy might 
reduce the recreational 
potential. 

A real interesting feature 
is the potential for recruit-
ing ultralight types to ham 
radio. Most tend to be high-
ly interesting people and 
we certainly can't complain 
if we snag a few of those to 
swell our ranks. Most fliers 
would like reliable radio 
systems and amateur radio 
can provide just that with a 
little study. An instructor 
with a ham ticket need onIV 
equip students with a pock-
et scanner to be able to pro-
vide those much-needed in-
structions at panic time. The 
advantages are obvious and 
the canny amateur will work 
a deal exchanging code and 
theory tutoring for flight in-
struction. 

One of the things that 
keeps our hobby healthy is 
the constant search for new 
modes as well as new appli-
cations for existing technol-
ogy. There will certainly be 
lots of ultralight fliers out 
there—the industry deliv-
ered only a few thousand 
units in 1980, but '81 sales 
soared quite a ways past 
10,000 and most people 
are still unaware of their 
existence. Who knows, air 
mobiles might become 
quite common. As for me, 
try 52 and please excuse the 
background noise-1 only 
worry when it stops!• 
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DAI WA 
BE HEARD! 
GIVE YOUR HAND-HELD 
THE BOOST IT NEEDS! 
The New Daiwa LA-2035 two meter 
linear amplifier. 

A compact amp at a compact price 
Only $79.95 Suggested Retail. 

This amplifier is designed for use with hand-held transceivers in 
either mobile or fixed station configurations. 
Because of its light weight and compact size, the LA-2035 can be 
mounted under the dash, under the seat, or in any other convenient 
location. 
The LA-2035 is equipped with RF activated stand by circuitry. 
Easy operation. Simply connect your antenna and your hand-held to 
the LA-2035. Connect the LA-2(135 to a suitable power supply and go. 

•-• 

L4-20:031 1,1411/1111. LOPIEAR MIPUFIE • 

Specifications 
Band' 144 148 MHz 
Mode:FM CW SSB 
Input power 1-3 w,i:• 

Maximum output power: 30 watts plus. 
Power consumption:13.8VDC at 5A. Max. 
Dimensions:100W x 35H x 125Dm/m 
Weight. 500 grams 
Coaxial input cable supplied with a BNC Connect" 
Output connector: S0239 

CN-520 CN-540'CN-550 
Cross Needle Meters 
Daiwa cross needle convenience in a compact case 

Get SWR and Power readings in a single glance 

PS-300 
30A DC Power Supply 
9-15 V variable .30A Max 22A cuntinuuus 
Overload protected multiple terminals 

mutton' 
COMMUNICATIONS 

DK-200/DK-210 
Electronic Keyers 
cw is both communication and art 
Sharpen your "fist- with Daiwa precis, 

AF-606K/AF-406K 
All Mode Active Filters 
Luxurious selectivity at an affordable price' 

858 E. Congress Park Dr. Centerville, Ohio 45459. Phone 1-513-434-0031 

Exclusive U.S Agents for these DAI WA products. Dealer inquiry invited. 

The SLINKY DIPOLEaAntenna 
A broadband, low SVC/R dipole that really works in apart-
ments, small yards, attics, anywhere a small antenna is a 
must. Indoors or out, you can work ANY HF BAND, in-
cluding 10 MHz. No gimmicks or add-ons. Imagine 
80M in as little as 24 ft.! Complete kit and instructions, 
plus 50 ft. of coax. Easy to set up and adjust. More 
information available - just call or write. 

Blacksburg Group 
Box 242 Suite 500 
Blacksburg, Virginia 24060 
703/951-9030 

$67.95 postpaid (In U.SA ) 
Money Back Guarantee 
Virginia residents 
add 4% sales tax 

• 

TRIONYX INC 
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AMA TEUR 

MANUFACTURER OF ELECTRONIC TEST 

COMPLETE 
1.9 TO 2.5 GHZ 

SYSTEMS 
BUILT ANTENNA 

AND VARIABLE TUNER 
OPERATES ON TV 
CHANNELS 2 THRU 6 

$59.95 

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION 

DO WN CONVERTER 
BOARD & PARTS KIT 
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MICRO WAVE 
ANTENNA KIT   $9.95 

4jc:c DO WN CONV KIT   $9.95 

° PO WER SUPPLY KIT $9.95 cc 
CABINET   $6.95 

$36.80 
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VARIABLE POWER SUPPLY  0 
BOARD & PARTS KIT  0 
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ALUMINUM CABINET 
ALL HOLES PRE -PUNCHED 

$6.95  co 
 to 
ALL RG59 U COAX CABLES cn 
COME WITH CONNECTOR 
ATTACHED 

rn 

rn 

9.95 

100 FT  $15.95 

75 FT  $13.95 

50 FT  $10.95 

3 FT  $2.50 

1  r 104  PHONE OR MAIL 
1- 1=11 0 N XiNc  (317) 291 7280 

291 2995 
 • 

6219 COFFMAN RD. 
INDIANAPOLIS, IN 46268 

ca ADD $3 50 FOR SHIPPING 

SN 
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CHAMPAGNE RITY/C 
on a Beer Budge 

tifte 

CP-1 Computer PatchTM Interface 
The AEA Model CP-1 Computer PatchTM Interface will let you discover the fastest growin 
sec ment of Amateur Radio: computerized RTTY and CA; operation. 

When used with the appropriate software package (see yoJr dealer), the OP-1 will patch 
most of the popular personal computers to your t-ansceiver for a complete full-feature 
RTTY/CW station. No computer programming ski Is are necessary. The OP-1 was 
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features w 
appeal to the most experienced RTTY cperator. 

The CP-1 oflers variable shif-. capability n addition to fixed 170 Hz dual channel f ltering. 
Auto threshold plus pre and post limiter filt3rs allow for good copy under fading and weak 
signal conditions. 

Transmitter AFSK tones are generated by a clean, stable function cenerator. Plus (+) and 
minus (-) output jacks are also provided for CW keyind of your transmitter. An optional 
low c:ost RS-232 port is also available. The CP-1 is powered with 16 VAC which is supplied 
by a 117 VAC wall adaptor included with the OP-i. 

Pease write AEA for more detailed information on the CP-1 or better yet, see :our favorite dealer 
and compare 
Plces and specifications subject to change w tlout notice or obligation 

ADVANCED ELECTRONIC APPLICATIONS, INC.  AEIIA Brings you the 

206/775-7373  Telex: "52571 AEA INTL 
P.O. Box C-2160, Lynnwood. Wa. 98036 

Breakthrough! 

73 Magazine • June, 1984  25 



Sam Creason K6EW 

2940 Arlington Avenue 

Fullerton CA 92635 

Creason's Dolt DVM 
The more Sam builds, the more smart people pay attention. 

One  of  the  handier 
pieces of test equip-

ment for someone who ex-
periments with  solid-state 
analog and digital equip-
ment is a hand-held DVM. I 
recently needed such a de-
vice to measure dc and rf 
voltages. Since I had no 
need for either ac or Ohms 
scales, I chose to save a few 
dollars by building my own. 
A schematic of the result is 
shown in Fig. 1. 
The heart of the DVM is 

an Intersil  ICL7106 3-1/2-
digit single-chip analog-to-

• IN 

digital converter (ADC) with 
on-board  liquid-crystal-dis-
play (LCD) drivers. Powered 
by a 9-volt battery in the 
manufacturer's recommend-
ed circuit, it provides a basic 
0.1999-volt full-scale DVM. 
Additional components ex-
pand the voltage measure-
ment capability and drive 
the decimal points of the 
LCD. 
The components which 

are grouped at the upper 
left of the 7106 (pins 27-29, 
38-40)  support  internal 
functions: an oscillator, ref-

40 
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erence generator, auto-zero 
circuit, and integrator. The 
interested  reader  should 
consult a data sheet on the 
7106 to learn more about its 
internal workings. 
The components which 

are grouped at the lower left 
of the 7106 (pins 1, 26, 
30-32, 35, and 36) provide 
power, a reference voltage, 
and the means to connect 
the voltage to be measured. 
Switched 9-volt power is ap-
plied between V+ and V—. 
The 22k fixed resistor and 1k 
trimpot  which  are  con-

1  g  lb I  /' 
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Fig. 1. Schematic of the DVM. LCD segment-driver pins on the 7106 are shown along with the 
designations of the segments which they drive. No pinouts are shown for the LCD, since they 
vary from device to device. Undesignated resistors are N-Watt, 5% tolerance. R5 is a 10%-
tolerance trimmer. R6 through R10 are 14-Watt, 1% tolerance. R6 is a 90.9k and nine 1M resis-
tors in series. R10 is a 1k and a 10-Ohm resistor in series. Undesignated capacitors are 
my/arTm. Cl is mica. All capacitors are 10% tolerance, 100-volt. 
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nected from V+ to REF LO 
generate a reference volt-
age for the converter. The 
reference is stable because 
REF LO and COMMON are 
tied together, and COM-
MON is internally clamped 
at about 2.8 volts below 
V+. The voltage to be mea-
sured (0.1999 volts maxi-
mum) is applied between IN 
HI and IN LO (the latter and 
COMMON  are  tied  to-
gether). A 1-megohm resistor 
limits the current which can 
flow in response to an over-
voltage. Together, the 1-meg-
ohm resistor and a 0.01-uF 
capacitor form  a simple 
low-pass filter. Taps on the 
10-megohm resistive ladder 
behkeen + IN and —IN pro-
vide 1.999-volt, 19.99-volt, 
and 199.9-volt ranges, se-
lected by switch Sla. 
With the exception of pin 

37, the remaining pins on the 
7106 drive the LCD directly. 
Unlike an LED display, an 
LCD must be driven by ac 
waveforms. A dc drive volt-
age will burn out an LCD in a 
matter of minutes. The 7106 
applies a 60-Hz 5-volt peak-
to-peak square wave to the 
backplane of the LCD. As 
long as the same waveform 

PROBE  TIP 

100K 
1/21.1 

5 % 

100V 

Fig. 2. Schematic of the rf 
probe. 



Photo A. Internal construction of the DVM. 

is applied to a segment of 
the LCD, that segment is off. 
A segment is on when the 
waveform applied to it is in-
verted with respect to the 
waveform applied to the 
backplane. The 7106 has in-
ternal  drivers  which  ac-
complish the inversion for 
the minus sign and each 
segment of each of the four 
digits. 
The circuit which consists 

of the CD4030 quad exclu-
sive OR gate, Sib, and six re-
sistors is needed in order to 
drive the decimal points. 
One input of each of the 
three active EOR gates is 
connected to the backplane 
drive  signal.  Depending 
upon the setting of S1 b, the 
second inputs of two of the 
active FOR gates are pulled 
low by 47k resistors tied to 
ground (pin 37, TEST, is digi-
tal ground). These two gates 
pass the backplane drive sig-
nal unchanged, and the cor-
responding decimal points 
are off. The second input of 
the remaining active EOR 
gate is pulled high via Sib 
and a lk resistor tied to V +. 
This gate inverts the back-
plane drive signal, and the 
corresponding decimal point 
is on. 
With the possible excep-

tion of the LCD, all parts for 
the DVM are available from 
the usual mail-order houses. 
Also available is an evalua-
tion kit which contains a 
7106, an LCD, the passive 
components to build the 

bare-bones 0.1999-volt full-
scale DVM, and a printed 
circuit board. The compo-
nents for the input-voltage 
divider and decimal-point 
circuit and the rotary switch 
and toggle switch must be 
obtained separately. I used 
a kit for the convenience of 
the PC board. However, buy-
ing the individual compo-
nents and assembling them 
on a piece of perfboard will 
cut the cost significantly. 
Photo A shows the inter-

nal  construction  of  the 
DVM. About 1/2 " of the PC 
board which is supplied in 
the evaluation kit is cut 
away. The cut is made at the 
upper edge of the pads 
which accommodate the in-
put jacks. A 1" strip is then 
cut from the bottom of what 
remains of the PC board and 
reconnected at an angle of 
90 degrees. Lengths of no. 20 
wire restore the connections 
and  provide  mechanical 
support for the strip. 
All capacitors except the 

- = fig  air- A O 

Photo B. Some construction details of the rf probe. 

mica device are mounted on 
the rear of the board. A 
piece of perfboard contain-
ing the resistive ladder for 
the input circuit and the 
decimal-point driver circuit 
is mounted 1/4" behind the 
PC board, on fiber spacers. 
The PC board is mounted 
3/8" behind the front panel 
by means of additional fiber 
spacers. The entire assembly 
is held together by 6-32 
hardware.  The  enclosure 
measures 6-1/4"  long by 
3-3/4" wide by 2" deep and is 
of unknown brand. A simi-
lar-size mini-box would be a 
suitable  substitute.  If a 
larger enclosure is accept-
able, the PC board may be 
left intact. 
Fig. 2 is a schematic of the 

rf probe, which consists of a 
resistor, two diodes in series, 
and a disc-ceramic capaci-
tor. The measured value of 
an rf waveform corresponds 
well to the value indicated 
on the DVM when a 100k 
resistor is used. A 4.7-meg-

Parts List for Rf Probe 

Part 
Cl 
D1, D2 
J1 
Alligator clip 
Heat-shrink tubing 
Phone tip 
Copper tubing (local hardware store) 

Part 
Coiled test leads 

Value 
0.01 uF, 50 volt 
1N34A 

Part number 
DC.01/50(J) 
276-1123(R) 
274-346(R) 
270-378(R) 
278-1627(R) 
274-723(R) 

Parts List for Dc Probe 

Part number 
278-750(R) 

Cost 
.08 
.10 
.45 
.13 
.50 
.50 
.50 

Cost 
3.99 

ohm resistor might seem the 
correct choice, given the 
10-megohm  input  imped-
ance of the DVM. However, 
the ADC is an integrating de 
vice which will directly give 
the rms value of the recti-
fied waveform. Two diodes 
are used in series to allow 
measuring rf voltages as 
high as 30-40 volts. 
Photo B shows some con-

struction details of the rf 
probe. The capacitor is just 
behind the body of the probe 
tip, a Radio Shack 274-723 
solderless probe tip which is 
cut to 1-3/4" overall. The 
component assembly mea-
sures 4- from the center of 
the large portion of the 
phono plug to the opposite 
end of the probe tip. The 
shield for the probe is a 4" 
length of 3/8"-i.d. copper 
tubing. The lead from the 
ground clip is soldered into 
a notch at the end of the 
tubing. Taping a 1" "U" into 

Vendors For Parts 

For part numbers marked (R): 
Radio Shack—local 

For part numbers marked (J): 
Jameco Electronics 
1355 Shoreway Road 
Belmont CA 94002 
(Minimum order $10.00) 

For part numbers marked (E): 
Electronic Supply Co. 
2486 3rd Street 
Riverside CA 92507 
(minimum order $5.00) 

or 

Digi-Key Corp. 
PO Box 677 
Thief River Falls MN 56701 
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Parts not in Evaluation Kit Substitutes for Parts In Evaluation Kit 

Part 
R6 

R7 
R8 
R9 
R10 

R11-R13 

R14-R16 
Battery connector 
Case 
Battery, 9-volt 
Si, 2-pole, 3-position 
S2, SPST 
Knob 
14-pin DIP socket 

Hookup wire, #22 stranded 

Value 
9.09 meg 

909k 
90.9k 
9.09k 
1.01k 

1k 
47k 

Part number  Cost 
1M(E)  4.50 
90.9K(E)*  .50 
909K(E)  .50 
90.9K(E)  .50 
9.09K(E)  .50 
1K(E)  .50 
10 Ohms (E)  .50 
271-1321(R)  .06 
271-1342(R)  .06 

- (J)  .10 
270-627(R)  2.39 
23-464(R)  .59 
275-1386(R)  1.19 
275-612(R)  1.69 
274-415(R)  .40 

-  .17 
278-1307(R)  2.19 

• 90.9k and nine 1M in series; $4.50 is cost of nine resistors. 
** 1 k and 10 Ohms in series. 
For R6 through R10, prefix part number with TRW/IRGRN55D. 

the lead avoids stressing the 
solder joint. 
The first step in assem-

bling the probe is to tape the 
exposed leads. Then the 
component  assembly  is 
slipped into the copper tub-
ing so that the free lead 

from the 1N34A lies on the 
solder joint of the lead from 
the ground clip. The phono 
jack is soldered in two or 
three places. When the tub-
ing has cooled, the free end 
of the diode is quickly 
soldered  into the notch. 

Part 
R1 
R2 
R3 
R4 
R5 
Cl 
C2 
C3 
C4 
C5 

Perf board 
A/D converter/driver 
Banana jacks (2) 
Battery holder 
40-pin DIP sockets 
31/2 -digit LCD 

Value 
100k 
47k 
27k 
1 meg 
1k, variable 

100 pF 
0.1 
0.47 
0.22 
0.01 

Part number  Cost 
271-1347(R)  .06 
271-1342(R)  .06 

271-1340(R)  .06 
271-1356(R)  .06 
43P-1K(J)  1.19 
DM15-101J(J)  .35 
MY.1/100(J)  .27 
MY.47/100(J)  .45 
MY.22/100(J)  .33 
MY.01/100(J)  .12 
84P44WE(J)  2.95 
ICL7106CPL(J)  9.95 
274-725(R)  .69 
270-326(R)  .30 

- (J)  .49 

Unless otherwise shown, resistors are 1/4 W, 5%, carbon. 
100-pF capacitor is dipped mica; others are mylarTm, 100 V, with 
values in microfarads. Cut one 40-pin socket in half, lengthwise, 
to accommodate width of display. Evaluation kit 7106EV/Kit 
may be obtained from Jameco Electronics for $34.95. 

Finally, a piece of heat-
shrink tubing is used to 
cover the tubing. The cable 
for the probe consists of a 
piece of RG-174 coax with a 
phono plug at one end and a 
pair of banana plugs at the 
other 

Once the DVM is built, 
calibration is simple. Select 
the appropriate range and 
connect a known dc-voltage 
source. Adjust R1 until the 
correct value is displayed. A 
new 1.5-volt battery is a con-
venient source.• 

MIRAGE 

Introducing the New 
B215 2 Meter 

Solid State Amplifier 
from 

Mirage Communications 
2 Watts In - 150 Watts Out 

$289.95 

• Built-In Rx Preamp 

• All Mode-SSB, CW, FM 

• Remote Keying 

• DC Power 13.6 VDC at 18 Amps 

• 5 Year Limited Warranty 

• Optional RC-1 Remote Control Available 
• Made in the U.S.A. 

Available at Mirage Dealers Worldwide 

11/11R/IGE • P.O. Box 1000, Morgan Hill, CA 95037 • (408) 847-1857 
COMMUNICATIONS EOUIPMENT.INC 
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NO SHIPPING CHARGES! 
TUBES 

TYPE  PRICE  TYPE PRICE PRICE  TYPE 

170 00  425 00  7854  519°10 9505 

4 2C39/7289  $ 28 90  813  S 4250  7843 
2E26  675  1182/4600A 2500 
21(28  4600A  ML7855KAL 106 25 

3-500Z  86 70  4624  263 50 7984  12 70 
3-1000Z'8164  340 00  4657  71  50   8072 

197411 225055 
3828/866A  8 10  4662 85005 °0  8106  
3C5400U7/8961 

24157 00 "  4665 
42  8111221271A  3C51000A7/82/33 4482 00  5675  36 DO 8 
212 50  8  93 50 

3C53000F1/13239 
1445 DO  5721 

3"9103 255°0° 
3CW30000H7 402 00  5768 106 25  
352500A3 

482 00  5819 
101 00 
198 00  88113 8233564 

353GOOF1  5836 198 00  51 00 

119 00  42259 0705 
4-65A/8165  8236 
4-125A/4021  58 65 67 15 

157 25 
11211095 657005 

4-250A/5022  55888371 
8295 PL172 

83 50  8458 
4-400A/8438  5867A 83 50  5868/A59902  8462 
4-4008/7527  93 50  229 50 80 75 

4-4000'6775  93 50  5876/A 5881/61.6  35 70 680  8505A 
8533W 

4-1000A/8166  377 50  51 00 
4CX2508/7203  46 00  5893 5894/A  46 00  8855608° AAS 

4Cx250FG/8621 10823 2755 46 00  8608  8653 0075 32 30 58946/8737 
4C5250108245  5946  8624  85 00 

1457092 855005 

4C525011/7580W 14784 55°0  6083, AZ9909  335 75 80 75 

8101 0755 

4C5300A./8167  6146 6146A  7 25  8637 8643 

61466/8298 4C5350/48321  93 50 
71911097 000705 900  8647 4CX350F 8322  6146w ,7212  14 75  8683 

39151 0255 

4CX350FJ/13904  6156 11 535075  8877 
4C5600J/8809 

116 50 
42°4 0025  6159  8908 4CX1000A/8168  61598  20 00  8950 

4CX1000A/8168 
1946022037743551 0000005000  276 25  8930 4CX15008/8660  86218801 36 25  86Glitetai  21 25 

4C55000A,8170  153 00  861.1- 425 
4C5100000,8171  1067 00  6CA7 EL34  460 
4C515000A/8281  6291 

6293  20 50 
485  6CL6  300 

4CW800F 4032  6360/A 6399  459 00  680,30J58  2 15 
8 50  5 60 

4E27A,5-12513  6550A 68838/8032A/8552  1388 0050  6GF5  500 
4PR60A  210704 0050  
4PR6OB  6897  530 

8862G 8jk558A  214883 2755 6907  510 4PR65A 8187  6922 60J8  67 15 425  510 

4PFI1000A,8189  501 50  6939  18 75  6HF5  7 45 
45150A,7034  51 00  7094  212 50 535 
4X1500/7609 81 00  7117  32 75  6JG6A 510 

4525013  38 25 77221131 85 00  6JM6 
510 

45250F  38 25  86JJ,N86c 615 
45500A  7214  255 00 6KN6 

215145 0075  6KD6  430 
350 00 

58C15881500A  561 00 
77228791/2C39  7 Go 

4168 
416C  23 50  28 90  595 

7121 25°5 
38 25  7360 77430787 861.L0F68 G E 595 

1457932 °05500 6L06 ,6MJ6 Sylvania  765 
57213/1160L  2 10  6ME6  755 
592,3-200A3  7609  80 75 300 
807  725 12 75  7735  30 60  22AA1;(77  255 
811A ML7815AL  51 00  12By 7 425  
812A  24 75 5 50 12J136A 

R F TRANSISTORS 
2N1561 
2141562 
2141562 
2N1692 
2N2857JAN 
2N2857J ANTS 
2N2876 
2N2947 
2142948 
2N2949 
2N2957 
2143375 
2143553 
2N3632 
2143733 
2N3818 
2143866 
2N3866JAN 
2143924 
2143927 
2143950 
2144012 
2N4041 
2N4072 
2/44080 
2N4127 
2144427 

21 25  2144426  1 57  2N5913  2 75 mRF223  '1 25  mRF463  21 25 
21 25  2144430  10 03  2145916  3: :: Mmnia mi:  13 15  mRF472  085 
19 99  2N4957  293  2N5922  928  mRF475  265 
21 25  2144959  1 95  2145923  21 25 'OW232  10 25  mRF476  1 70 
349  2N5090  11 73  2N5941  19 55  milF233  10 75  maF477  12 70 
349  2N5108  293  2145944  : LI umg2re  2 70  KARF492  19 55 
11 49  2N5109  1 45  2145945  11 75  mRF502  0 90 
15 60  2N5160  295  2N5946  12 25  MRF239  14 65  mRF503  5 10 
11 05  2N5177  19 40  2146080  880  mRF245  30 30  mRF504  595 
13 19  2N5179  088  2r4608 i  10 25  MRF247  30 30  mRF509  425 
1 32  2N5126  47 60  2N6082  10 75  mRF304  36 95  MRF511  910 
14 55  2N5583  295  2N6083  11 25  MRF309  28 75  mRF515  1 70 
1 32  2145589  830  2N6084  12 75  MRF314  24 25  mRF5i7  170 
13 19  2145590  930  2146094  935  mRF3i 5  24 55  mRF559  1 75 
935  2145591  11 75  2N6095  10 20 MRF317  54 35  MRF605  17 D0 
425  2N5637  13 20  2146096  13 70  mRF420  17 00  mRF618  21 25 
1 10 2N5641  10 55  2146097  17 60  mRF421  31 28  mRF6213  - 35 
1 67 2N5642  11 95  2146105  17 85  MRF422A  35 19  mRF629  295 
285  2145643  13 20  2N6136  19 55  MRF427  14 65  mRF644  23 45 
14 65  2145645  11 75 2146166  34 20  mRF428  39 10  mRF646  25 45 
21 25  2145646  17 59  2146201  42 50  MRF433  10 25  mRF1316  ¶ 2 75 
935  2N5651  939 2146304  1 35  MRF449A  10 75  mRF1323  17 00 
11 90 2N5691  15 30  2146459  15 30  MRF450A  12 20  mRF901 (3 LEADS)  085 
1 53 2N5764  22 95 2146567  855  mRF453A  14 61g maiFF901 (4 LEADS)  1 70 
385 2145836  295 2146680  68 00  MRF464A  1 95 
*7 85 2145842  177 ,233 24145 ge 34 00  mRF455A  13 60  mRF911  255 
1 10 2145849  13 70  KARF458  17 60  mFIF961  I 95 

mRF212  13 70 

NICORN ELECTRONICS ,2„,  818 -341-8833 
10010 Canoga Ave. Unit B 8, Chatsworth, CA 91311 

Minimum Order 515 00 — No Shipping Charges On Prepaid Orders — C 0 D Add SI 65 — UPS Blue Add S3 00 — Calif. Residents Add 61/2 % Sales In. 
Personal Checks Held for Clearance VISA -SIC SEND FOR FREE CATALOG 



Leon Fletcher N6HYK 
274 Webster Drive 
Ben Lomond CA 95005 

Meeting Ends Make 
These ten tips will better your club. Are you friendly or frigid? 

Recently, a ham I know 
moved to an area which 

has two ham clubs. "And 
they're  both  mighty  big 
bombs!" he told me. 
I asked him what he 

meant. 
"I went by myself to the 

club meetings—they were 
on  different  nights,  of 
course. When I arrived, at 
both clubs, there were about 
20 members already there, 
shooting the breeze in small 
groups. Man, were they un-
friendly!" 
But, of all the problems 

hams face, are unfriendly 
clubs worth worrying about? 
If you need statistics, the 

answer is that no one knows. 
While there are more than 
2,600 amateur-radio clubs in 
the United States, no one 
keeps score of just how 
many could be rated "un-
friendly." 
But if you ask—as I 

have—a number of hams 
who move often or who 
travel frequently and visit 
local clubs, you, too, may be 
surprised at just how wide-
spread the problem seems 
to be. 
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Ask, for example, hams 
who belong to such clubs 
as the Naval Postgraduate 
School Amateur Radio Club 
in Monterey, Califomia. Most 
of the members are service 
personnel who move to new 
duty stations every couple 
of years or so, joining new 
clubs across the country and 
abroad. Several members of 
the Monterey club have told 
me of their firsthand experi-
ences about just how friend-
ly or unfriendly some clubs 
are. 

Yet it's a problem that's 
hard to pinpoint. 

Many hams are reluctant— 
understandably — to name 
clubs or even cities in which 
they feel clubs are unfriend-
ly. As one unhappy member 
put it, "No use me mention-
ing names and making them 
still more unfriendly!" 

Yet every example and 
quote in this report came 
from hams who have faced 
frigid receptions at various 
ham clubs. 

Another reason the prob-
lem of unfriendly clubs is 
hard to pinpoint is that what 

makes a club seem unfriend-
ly to one ham may lead an-
other to consider that club 
as desirable. One newcomer 
told me, "When I went to 
my first meeting at this one 
club, no one even asked me 
if I wanted to join." But 
another ham said, "I don't 
like clubs which try to push 
you into joining the first 
time you come." 
Still, in spite of such con-

flicting views and the lack 
of data on how many clubs 
could be rated "unfriendly," 
there are enough hams tell-
ing horror stories about un-
friendly clubs to suggest it 
might be wise for all ham 
clubs—and their members— 
to take a careful look at 
themselves, to make sure 
they do in fact make new-
comers feel welcome. 
From listening to hams 

who belong to a variety of 
amateur-radio clubs in dif-
ferent cities, I've identified 
ten tips on how to make and 
keep your club "neighbor-
ly," to use the word of a 
young ham from Iowa I 
talked with recently. 
The first tip came from an 

experience told to me by a 
ham on the day after his first 
visit to a club. 
"I walked in at 7:25 pm, 

five minutes  before the 
meeting was to start. A cou-
ple dozen members were al-
ready there. A few of them 
were talking to someone 
next to them. The rest were 
silent—just sitting there, not 
saying a word. Only a few 
glanced at me as I stood at 
the door, trying to figure out 
where to sit. No one invited 
me in. Not a one said any-
thing to me or even gave me 
a nod." 

Tip #1: Ham clubs should 
designate two or so of their 
members to be greeters, to 
welcome newcomers. 

Greeters don't have to 
be—shouldn't be—formal. 
They don't have to stand at 
the door, wear neckties and 
jackets, have a set patter, es-
cort newcomers during the 
entire meeting, or such. In-
stead, greeters should sim-
ply keep an eye on the club-
room door as they mix with 
other members; when they 
see an unfamiliar face, they 



should go over immediately, 
introduce themselves, and 
initiate the usual ham talk. 
Such face-to-face meetings 
need not be much more 
structured than the usual 
on-the-air QSO. 
Once the greeter has 

learned a few of the special 
interests of the newcomer, 
he or she should introduce 
the guest to another mem-
ber with similar interests. 
The point is, of course, to 
make sure first-time visitors 
are not left on their own to 
search out members with 
whom they may feel com-
fortable. 
To prod my friend to tell 

me more about that club 
which ignored him as he 
walked in to its meeting, I 
asked, "So what did you do?" 
"There were just three 

empty chairs. They were all 
together, at the far end of 
the table. I walked down to 
them. No one asked me to 
sit or anything. I waited a 
few seconds and then sat 
down. The guy next to me 
gave me a glance and then 
went on with his small talk 
to the ham across the table." 

I prodded again: "Not 
very friendly, huh?" 
"After waiting what I 

thought was a proper length 
of time for a break in the 
chatter, I introduced myself 
to the two guys. One said 
'Hi,' gave me his call, and 
went on with his talk about 
the weather or something." 

Tip #2: All club members 
should be urged to talk 
with newcomers. 

This is so basic it's almost 
embarrassing to mention. 
But of course the problem is 
not that hams are socially 
unsophisticated, not know-
ing that they should talk to 
others. Rather, many of us 
get so involved in our own 
discussions of hamming that 
we may ignore others. 
Hams, like many people 

everywhere,  can  benefit 
from increasing their sen-
sitivity to the interests and 
needs of others, especially 
to newcomers. That will not 

only make recent arrivals 
feel welcome, but also it will 
help you feel better. As 
American humorist Philan-
der Johnson wrote, "New 
friends  leave  the  heart 
aglow." 
My friend's concern about 

unfriendly ham clubs sound-
ed deep, so I urged him on: 
"Meet anyone later in the 
meeting?" 
"The meeting started out 

with the usual self-introduc-
tions. You know, they went 
around the room, each ham 
giving his or her name and 
call. When it came my turn, 
I said just what the others 
had—my name and call— 
adding that I'd just moved 
into the area." 
"Did that spark any inter-

est?" 
"Not a bit. The self-intro-

ductions continued." 

Tip #3: Make all introduc-
tions worthwhile. 

Many clubs open meet-
ings with self-introductions 
which are given quickly and 
briefly; many are muttered, 
some are embellished with 
bits of "in" humor, getting 
laughs from only a few. Such 
self-introductions become so 
routine they are close to 
meaningless. 
I asked several long-time 

members of various clubs, 
"What good are those intro-
ductions?"  Answers were 
limited. 
"Gets members partici-

pating." (Saying just three or 
so words equals participa-
tion?) 
"We get to know who's 

here." (To find that out, 
most members have already 
looked around long before 
the self-introductions.) 
"Lets everyone have a 

moment in the spotlight." 
(Hams, with all their distinc-
tive skills and achievements, 
need that?) 
Introductions should not 

take much time of a meet-
ing, but they should be valu-
able. Members should be 
encouraged to speak slowly, 
clearly, and add a few words 
about their recent activities, 
interests, or such. Setting a 

limit is wise—the member-
ship guide for one group 
states, "No more than 20 
words." 
One good technique for 

improving introductions was 
suggested by Gene Piety 
KH6PP, now living in Santa 
Cruz, California: 

Tip #4: Have a greeter in-
troduce newcomers. 

Only a few words are 
needed: "Here's a ham new 
to our area, interested in 
home-brewed rigs. He's just 
moved here from (...). His 
name is ( ); his call is 
( )." 
An interesting technique 

to add friendliness to clubs 
was initiated by Bill Webb 
NK6H, of Monterey, Califor-
nia, when he was president 
of his local ham club: 

Tip #5: At each club meet-
ing, have one or two mem-
bers give, say, a 5-minute 
autobiography, preferably 
with slides, artifacts, or 
such, detailing their shack 
and their interests beyond 
hamming. 

These, of course, should 
not be formal speeches. 
Brevity is the key. 
There is the problem that 

some members may be hesi-
tant to give such talks. Per-
haps they overlook the fact 
that when they're A3-ing, 
there may well be far more 
people listening than are at 
their club meetings. So start 
by asking those members 
who seem to like to get up 
and speak. Also ask frequent-
ly for volunteers — that ap-
parently shy one may well 
be masking a stimulating 
speaker! After a few mem-
bers have presented them-
selves, most of the others 
will usually want to take 
part, too. Certainly some 
may be strictly against get-
ting up to give such talks, 
but there's no need to pres-
sure them into participating. 

Another  idea  to help 
clubs welcome newcomers 
came from this story told by 
a ham in central Califor-
nia—that's as close as he 
wanted to identify this club. 

"After my first meeting, 
when I got home, I realized I 
really hadn't learned much 
about the club. Sure, I heard 
the treasurer's report—they 
had several hundred dollars 
in the till. But since they 
didn't say what activities 
they're into, I couldn't tell if 
they had money or not. The 
president said the newslet-
ter gave details about an up-
coming field day, but I 
didn't see a copy—they 
were mailed to the mem-
bers' homes. And I met a 
couple of guys, but too fast 
for me to remember all their 
names and calls." 

Tip #6: Give information 
packets to newcomers. 

The packets should in-
clude, at the very least: 
1. List of members with 
their calls, addresses, and 
phone numbers. 
2. List of committees— 
members and tasks. 
3. Minutes of the last few 
meetings. 
4. Copies of recent news-
letters. 
5. Schedule of activities. 
6. Repeater  frequencies 
for the area. 
7. A copy of the club's 
constitution. 
8. Instructions on joining. 
Other materials some or-

ganizations give to new 
members—although I know 
of no ham clubs which pro-
vide these—include: 
1. Local sources for equip-
ment, parts, services, etc. 
2. List of names of mem-
bers' spouses and chil-
dren (helps develop fami-
ly involvement). 
3. History of the club. 
4. A few copies of articles 
about the club—say the 
top three articles pub-
lished in the last year 
or so. 
Here's the experience of 

another ham. It's valuable 
because it points to another 
tip to help ensure that visi-
tors don't come to just one 
of your club's meetings and 
then never show up again. 
"The  club's  secretary 

gave me an application 
form for joining the club. I 
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thought that was a nice 
touch. Later, I read the ap-
plication. It included a state-
ment I was to sign, agreeing 
to abide by all provisions of 
the club's constitution. That 
seemed overly formal, but I 
figured, well, maybe they 
have a good reason for that 
provision. Only they hadn't 
given me a copy of the con-
stitution. And when I asked 
for a copy, I was told it was 
being revised and would be 
ready in a month or so, but 
not to worry, just go ahead 
and sign anyway." 

Tip #7: Give newcomers a 
copy of the constitution, 
rules, by-laws, or whatever 
guides your club. 

Even if your constitution, 
for example, is being re-
vised, prospective members 
should be given a copy of it 
so they'll know the ground 
rules as they are at the mo-
ment.  Many  prospective 
members consider such doc-
uments quite seriously. They 
like to know what they're 

getting into—how decisions 
are made, dues increased, 
leaders selected, and such. 
They don't agree with the 
advice of American writer 
George Ade: "To ensure 
peace of mind, ignore the 
rules and regulations." 

An officer of one ham 
club I visited handed me an 
application form on which 
two members were to sign 
as "sponsors" of new mem-
bers. But since I didn't know 
anyone in the club and since 
neither that club officer nor 
that form told me how to 
get sponsors, membership 
seemed  to be  blocked. 
Therefore: 

Tip #8: If new members are 
to be sponsored by estab-
lished members, make sure 
information on how to get 
sponsors is readily available. 

Of course, if a member 
brings a newcomer, he or 
she most likely would be a 
sponsor and would usually 
help find additional spon-
sors, if needed. But clubs 

which  require sponsors 
should have a method for 
providing them for prospec-
tive members who come on 
their own to a club's meet-
ing. Greeters or club officers 
might be appropriate spon-
sors. 
Another problem for new-

comers is highlighted on the 
second page of The Radio 
Amateur's Handbook: "One 
of the first obstacles for a 
person seriously interested 
in amateur radio is finding a 
local amateur to provide as-
sistance.  This  volunteer 
amateur is called an 'El-
mer." (Emphasis added by 
author.) 
Finding an Elmer should 

certainly not be an "ob-
stacle." 
Rather, an Elmer should 

be immediately available to 
every newcomer—to pro-
spective hams, to new hams, 
and—just as important—to 
established hams who move 
into a new area. 
But there's an additional 

problem with many Elmers 

RADIO WAREHOUSE 
Division of HARDIN Electronics 

NO FRILLS  JUST LOW PRICES 

CALL FOR SPECIAL PRICES ON-

KENWOOD  YAESU 

ICOM  TEN-TEC 

DAIWA METERS- KEYERS -AUDIO FILTERS 

CUSHCRAFT LINE OF ANTENNAS 
CALL TOLL FREE 

1-800-433-3203 
IN TEXAS CALL 817-496-9000 

5635 EAST ROSEDALE 
FT. WORTH, TEXAS 76112 

today. They may tell a new-
comer something such as, 
"If you need help, give me a 
ring." 
That's not really much of 

an offer of help. Elmers 
should do more than that. 
One good example is J. V. 
Rudnick K6FIJU of Felton, 
California, who has been El-
mer to scores of hams. He 
drops by a new ham's shack 
a few days after they meet. 
He comes with tools, ready 
to spend a few hours, if 
needed, to help find electri-
cal interference, check out a 
new rig, select an antenna 
location—all examples from 
his recent Elmering. 

Tip #9: Ensure that every 
prospective member gets 
an Elmer—an active Elmer, 
a real Elmer. 

Finally, the essential tip: 
Tip #10: Evaluate your club 
and yourself: How do you 
think newcomers would 
rate you? 

Are you and your club 
friendly or frigid?M 
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fulltideal ndi:)orlat oscillator  Hz) tr t/ Loh stehned411 Z.° Z7 i11.1 

your Transceiver or Repeater. Perfect Legal 10 Minute I 's on 
B for Long OSO's. 

HIGH RELIABILITY—AMATEUR or COMMERCIAL 
Built in 117 VAC 60 Hz Power Supply 
Accurate-Automatic 10 Minute Timer 
Operates In-Une Between IOC and RIG 
Adjustable Level Control 
VOX or PTT 
HI or LO Impedance 
Front Panel Switches—MANUAL ID • ENABLE/DISABLE 
• TIMER SET 
MULTI—FUNCTION LED—Indicates: Power On 

Enable/Disable 
Flashes with 
CW Message 

• Compact HI-Tech Case rH x 41/4 -W x 41 1 
• Message Programmed in EPROM up to 2 Mln Long 
• 90 Day Limited Warranty 

SPECIAL OFFER 

$89.95 
Wired—Tested—Programmed 
with your Message 

DEALER INQUIRIES WELCOME 

REQUEST OUR FREE BROCHURE 

Texas Residents add $5.40 Sales Tax 
Allow P.00 ups shipping/handling 
Send Check or M.O. along with message to: 

\ EERI \G. IN(:. 
111811i 1,1 ISS0111 = I II; 

11 -111ds. 11.•.is 752211 

Phi mt.: 2 I  I-311-18 214-350-11172 
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PRIVATE PATCH II 
THE ULTIMATE SIMPLEX AUTOPATCH 

PRIVATE PATCH II is for the discriminating amateur 
who demands the finest in simplex autopatch perfor-
mance, features and quality. Our digitally processed 
VOX and simplex loop create a level of communica-
tions quality which is not even closely rivaled. Please 
. . . do not confuse our technique with sampling!! 
PRIVATE PATCH II has the following major advan-
tages over sampling type autopatches: 

• Compatible with every known transceiver—yes, synthesized 
and relay switched types included. 

• No transceiver modifications are ever required! 

• Connects only to MIC and external speaker jack —no inter-
nal connections to your transceiver required. 

• Natural push to talk operation —no need to pause—you may 
talk the instant the button is pressed. 

• No annoying repetitive squelch tails 

• No potential for repetitive information loss 

• In addition to superb simplex operation, Private Patch II will 
operate through any repeater from your base location. Yes, 
any repeater! Tone encoding equipment and repeater modifi-
cations are not required. 

STANDARD FEATURES 

• CW identification —ID ROM chip included. 

• Single chip XTAL controlled tone decoder. 

• Tone to pulse —compatibility with all telephone systems — 
eliminates critical tone adjustments in the mobile—no wrong 
numbers, ever! Can be strapped for straight tone dialing. 

• Speed dialer compatible —can consume up to 15 digits per 
second. 

• Sophisticated toll restrict logic —user programmable restrict 
digits. 

• Five digit access code -59,049 user programmable code 
combinations! (Their three digit code beginning with  has 
less than 196 combinations.) 

• Ringback (reverse patch)—alerts you with CW ID. 

• Busy channel ringback inhibit —will not send CW ID a!ert if 
channel is in use — defeatable. 

• Three/six minute "time-out" timer—resettable from the 
mobile —four CW ID warnings during final minute. 

• Control interrupt timer—assures reliable and positive control. 

• Self contained 115VAC supply -230V 50/60 Hz available at 
slight additional cost. 

• Modular phone jack —and seven foot cord. 

• 14 day return privilege —when ordered factory direct. 

• One year factory warranty. 

OPTION: FCC registered coupler. 
Inquire about commercial and half duplex models. 

OUP QUALITY GLASS BOARD, SLPERB ENGINEERING 
AND EXCELLENT COMPONENTS BLEND TOGETHER 
TO PRODLCE THE FINEST AMATEUR AUTOPATCH 
AVAILA 3LE. 

CONTACT A LOCAL DEALER TODAY 

AMATEUR E-ECTRON C SUPPLY 
Milwarpvee WI. Wick ire OH, 
Orlando F_, 
Clearwater FL. Las Vegas NV. 

CCLES COMMUNICATIONS 
Ean Artor io TX 

EFICKSON COMMUNICATIONS 
1"..hicagc, II_ 

HAM RACIO OUTLET 
Anaheim CA, Burlingame CA 
Oakland CA, 
San Dego CA. Van Nuys CA 

HENRY RANO 
Los Ange'es CA. Araneim CA, 
Butler MC. 

JUNS ELECTRONICS 
C-ulver C ty CA, Reno NV 

N&G DiSTRIBUTING CORP. 
Miami FL 

PACE ENGINEERING 
Tucson AZ 

PIZA ELECTRONICS 
Ponce, FR 

THE HAM SHACK 
Evansville IN 

CANADA: 
DO-LARD ELECTRONICS 
N.a -icouver, B2 

PHILIPPINES: 
CORONA INTERNATIONAL 
Gubao, Quezon City 

CONNECT 4-SYSTEMS 
/INCORPORATED 

23731 MADISON ST. TORRANCE, CA 90505 

PHONE (213) 373-6803 



Tester Project: England '83 
Wherein you flash-chance transistors, chap. 

Reprinted by permission from the May, 1983, issue of Radio & Elec-
tronics World, 200 North Service Road, Brentwood, Essex, CM14 
4SG, England. The transistor tester was designed by R. A. Penfold, 

12 The Crescent, Hadleigh, Benfleet, Essex, SS7 2HF. 

Transistor testers normal-
ly fall into one of two 

categories: basic units where 
a flashing light indicates ser-

viceable devices, or cali-
brated  metering  circuits 
which give a rough indica-
tion of current gain. Our de-

CIRCUIT DESCRIPTION 

The full circuit diagram of the transistor tester is shown in 
Fig. 2. The LF oscillator is a straightforward 7555 astable, op-
erating at a little over 1 Hz. IC1 is a CMOS version of the 555, 
used primarily because of its low current consumption. In or-
der to permit the use of very simple NPN/PNP switching, sep-
arate NPN and PNP test sockets are used, as well as separate 
zener stabilizers and base resistors. In the prototype, there 
was a tendency for very high gain PNP transistors not to cut 
off properly due to the output of IC1 going slightly less than 
fully positive on the appropriate output half cycles. This prob-
lem was completely overcome by making R4 and R5 a little 
higher in value, and adding R3; which have no significant ef-
fect on circuit operation in other respects. 
The closed-loop gain of the circuit is accurately set at unity 

by R10 and R13. R6, R7, R11, and R12 are close-tolerance com-
ponents so that consistent results are obtained when moving 
from PNP mode to NPN. 
R8 and R9 form the load resistance for NPN devices, while 

R14 and R15 are the load resistance for PNP devices. The val-
ue of R15 sets the operating-current range of the unit. It varies 

from about 450 uA, with one LED switched on, to around 12 
mA with all ten activated. This gives a reasonable operating 
current for low gain devices, whilst removing the need for ex-
cessive current flow when high gain transistors are being 
tested. R14 Is added in series with R15 merely to provide addi-
tional current limiting if a closed-circuit device is checked. 

Switch SW1 is all that is required to give NPN/PNP switching. 
It switches the input of the display circuit to either the output 
of IC2 or the PNP-collector test socket (note that IC2 has a 
class A output stage which enables its minimum output volt-
age to swing down to near the negative supply potential). 

The display driver is an LM3915N integrated circuit (IC3), 
which is similar to the popular LM3914 device. The LM3914 
has ten linear LED threshold voltages, whereas the 3915 has a 
logarithmic scale with the LED threshold voltages at 3-dB in-
tervals. This enables a wider range of current-gain values to 
be covered, with the maximum value being about thirty times 
higher than the minimum. R16 controls the LED operating cur-
rent, and the specified value provides around 4.5 mA. 

sign is really a cross between 
these two. It uses a flashing 
10-LED bar graph to indicate 
whether or not the transistor 
is usable—the number of 
LEDs activated gives an indi-
cation of current gain. This 
novel system enables checks 
to be made very rapidly and 
easily, as well as providing 
more reliable and informa-
tive results than a single-
LED tester. 

Design 

The basic setup used in 
the transistor tester is shown 
in Fig. 1. Schematic (a) shows 
the block connections for 
testing PNP transistors and 
(b) shows the slightly differ-
ent  arrangement  needed 
when checking NPN devices. 
Looking first at the PNP 

mode, a low-frequency os-
cillator drives the base of 
the text device via a resistor 
which sets the base cur-
rent. The transistor is thus 

•VE 

TEST 
DEVICE 

1 ELOAD 

switched on only when the 
output of the oscillator is in 
the low state (it is cut off 
when the output is high). A 
zener diode is used to give a 
stable output voltage from 
the oscillator so that a rea-
sonably stable base current 
results. 
The bar-graph driver and 

display are fed with the volt-
age developed across the 
collector load resistor. Cir-
cuit values are chosen so 
that a very low gain device 
produces  only  sufficient 
voltage to activate one or 
two LEDs, while a very high 
gain device will activate all 
ten. So, with a serviceable 
device being tested, the LED 
display should flash on and 
off, and the number of LEDs 
will indicate the gain. 
In the NPN mode, an os-

cillator, zener stabilizer, and 
series resistor are again used 
to pulse the base of the test 
transistor with a reasonably 

10 LED 
BARORAPH 

•VE 

LOAD 

6- 4 

(a) 

10 LED 
BARGRAPH 

lb) 

Fig. 1. The two basic circuit configurations for testing NPN 
and PNP transistors. 

34  73 Magazine • June, 1984 



stable  current.  However, 
there is a minor complica-
tion in that the voltage de-
veloped across the load re-
sistor is relative to the posi-
tive supply, whereas the bar-
graph driver requires an in-
put voltage referenced to 
the negative supply rail. A 
unity-gain inverting amplifi-
er is therefore used between 
the load resistor and the dis-
play driver to give a suitable 
input signal for the latter. 

Construction 

Practically all the com-
ponents are fitted on the 
printed circuit board, the 
only exceptions being the 
battery and the sockets. De-
tails of the PCB wiring are 
provided in Fig. 3. If the spec-
ified case is used, the two 
cutouts in the corners of the 
board  are  necessary  to 
mount flush with the pillars 
inside the case. 

It is essential that the 
mounting holes for SW1 and 
SW2 are accurately posi-
tioned on the front panel. 
One way of ensuring a good 
fit is to use the board as a 

SW2 
- 

, 

Cl 

10pF 

3.7.-.., 

R226 

1 'DI 

R3 
276 '1' 

11080 R IRO' KI IE 
B  SK2 

L . 
". 

V IV  
03 

1417 

04 

RI8 

8 

05 

R19 

IT 

06 

.R20 

16 

07 

'R21 

IS 

05 

R22 

IS 

09 

f R23 
13 

010 

40724 4.R25 

12 

011 

II 

012 

126 
.L 

•705 

IC 

ON/Off 

R6 
10016 

2R47 6 

R18906 

RIO 
100K  

0 

..... 

4 . 

1C 

70103K 

• 4:6 

IC3 
i R6 2 8m  

, 

ic,  , 
./.--vo. —..—•-- 

R2576  

57 

100K  B SKI 

SW1  7 4 5  6  T 8 9 RI  — 

MODE  ' PP3 7 
95 

C2 IOW 4 R181045 NOTE . 
ICI IS 7555 
IC2 IS CA3140E 

V D2 

NPN E 
V 

iRolo58 
251 76 K 

IC3 IS LM3915N 
DI a 2 
ARE 52788C 5V6 
D3 THRU 012 
ARE V1786 

Fig. 2. Complete circuit of the tester. 

template. It is probably best 
to initially drill small guide 
holes of about 1 mm in di-
ameter. 
Construction of the PCB 

is quite easy, but note that 
IC2 has an MOS input stage. 
Although IC1 is a CMOS de-
vice, it does not require any 
special  handling  precau-
tions. The tags of SW1 and 
SW2 should be pushed right 
down into the board before 
these components are sol-
dered into place. 
The test sockets are two 

groups of three 1mm sock-
ets, and provided each set of 
three is tightly grouped, it 
will be possible to fit most 
transistors  directly  into 
these without difficulty. A 
set of test leads can be used 
to make connections to 
transistors that will not plug 
into the sockets. The tags of 
the sockets should be bent 

gain 

non 

at right angles so that they 
do not come into contact 
with the PCB when it is fitted 
into the case. 

Operation 

In use, the mode switch is 
set for NPN or PNP, and the 
test device is connected to 
the correct sockets. If the 
device is functioning prop-

Photo A. The transistor tester. 

Fig. 3. PC board, foil side. Photo B. Inside the transistor tester. 
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▪ 01111•7111 . M1. • 

011 
EKI KITS come 
with all parts 
necessary to 
assemble! 
• Stock No. 88844 
TV Jammer Kit 'Wipes 
out" your TV 

screen  7.71 
• Stock No 68850 
Whooper Alarm Kit 
makes a great alarm 

or Siren   $11.33 
MANY, MANY MORE 
KITS AVAILABLE IN 
FULL LINE CATALOG 

IC 200013(58' nom 
UNITRACK. cissckie 
onn 2 4.. 

004  

poduc ,  .4, 
belle, 

5. push iC no m on - 
hew s co5.01 .Gors top 

bolloes of C and 
0.1.3 .190 Viont 4,41. 
Nose 

111 .0 No Pins 
No  141C  1.9 

22225  14  8.29 
22228  18  .29 
22225 18-20 .29 

SCRE W M ACHINED SOCKET  - 
PINS, ioose oacsageo  caca o,  1 1.  7 1  11 
100 51005 No 11310 .5 SolOw lad  ' 
wolh gold collet tin shell Stock No 
11311 ts woe map with bowl co w 
gold shall 

Moo. 
No 11310 0. .  1 0.0  5 negs 10 5393100 

* *NM wns 5 405 5 445 9385 
  Sao of 'Go 

grim kr . ent•  11 05  10 75  • 50  - 

W I L D R O V E R 

Touch Stitch Capsule 
Operating motor, .5 005  redllOut lie 
use of a kniered arrn E.tremeiy last on 
arra of? With kw. noise NOrrnally open - 
W ed 115 VAC 1 6 sim0 30 mason. re-
5.51kiKv - 615 radius by 160 Mick 

BI +VE  

RI R2 

E B C 

SW2 

lc' 

R3 

DI 

04  05 D6  DT  08  09 DIO 011  012 

t$ttfttft 

1R9 RI3  cc  cr R41RIO/ IRII 

1125 

R7 2 

C2 

erly, the LED display should 
flash on and off with a suit-
able number of LEDs being 
switched on. It is a good 
idea to test a number of 
transistors of various types, 
which are known to be fully 
operational, so that you 
know the approximate num-
ber of LEDs that should be 
activated when testing a sus-
pect device. 

1C2 

SW' 

IC3 

RI5 1  RI6 
R14  Jo 

1 

Fig. 4. PC board, component side. 

If the LED display lights 
continuously, this indicates 
that the device under test is 
closed circuit, but check to 
be sure that SW1 is in the 
right position and that the 
device is connected correct-
ly. If not all of the LEDs 
switch off, this indicates 
that the test device is faulty 
and has a high leakage level, 
but again, check that it is 

connected  correctly  and 
that SW1 is in the right posi-
tion. Also, do not hold the 
transistor in the test sockets 
touching the base and col-
lector leads. This could sup-
ply a small current into the 
base of the component giv-
ing a high enough collector 
current to activate one or 
two LEDs. If the display fails 
to light at all, it indicates 

Parts List 

Resistors 

1/4 W, 5% unless stated otherwise 
R1  22k 
R2  6.8 megs 
R3  27k 
R4, 5, 16  2.7k 
R6, 7, 10, 13  100k (1%) 
RS, 15  100R 
R9, 14  180R 
R11, 12  10k (1%) 
R17-26  470R 

Capacitors 

Cl 
C2 

Semiconductors 

'Cl 
IC2 
IC3 
01, 2 
LED1-10 

10 uF,25V 
100 nF mylarni 

ICM7555 
CA3140E 
LM3915N 

BZY88C5V6 
(3mm red LEDs) 

Miscellaneous 

SW1, 2 SPOT min toggle switch 
B1  9-volt battery 
SK1, 2  1mm wander 
Sockets (see text), plastic case 
(120 x 65 x 40mm), battery con-
nector, PCB, pins, wire, etc. 

that the transistor under test 
has gone open circuit.• 

QUALITY COMPONENTS - NOT MAIL ORDER -SECONDS * Send SI (3(1 postage .300 handling 

loi FREE COMPLETE CATALOG 
W hich  includes cou pon for St 00 O FF purchase 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 

cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

51 .0 No of 
No.  Pt,.  1•9  1049  SO 

I 105S  24  498  $4.35  13.90 
1105.5  26  515  650  605 

4.  6 ai  195  535. 

to w  44  12 02  10.30  9.45  Stock No.  ;12  1. I: 4 A PA h  . 12098  8 

60/40 ROSIN CORE SOLDER 
1,...,05 * mo m 

DA  0 .0  or  W.c• 
002  9  1 5  01 16 

003  25  4  239 
062  50  4  425 
032  33  1 S  13 1 
032  as 5  a  247 
032  125  8  45/ 

No 

50075 
50078 
50077 

50078 
50079 
50000 

TI W I R E 

W R A P 

SOCKETS 
Tin plated 
phosphor bronze 
contact - 3 wrap 
Stock 

No  No Pins 1199  

11301 

11302 

11303 

11304 

11305 

11306 

11307 

11308 

Ai k t 1309 

a  5.40 
14  .59 

18  .64 

18  .73 
20  .gsi 

22  1.12 
24  1.25 
28  1.52 
40  2.05 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas light seal 

100  Stock  100-
-499  500  No  No ahn. 1-24 25-99 999 
6.36  6.30  11201  8 

.64  45  11202  14 

.55  .45  11203  15 

68  55  11 204 is 
90  75  11205  20 

1.02  .85  1120f5  22 
1 14  95  11207  24 

1.38 1 15  11208  28 

1.86 1.55A44  11206  443 

8.10 9.09 $.08 
.14  .13  .12 
.16  .15  .14 
.18  .17  .15 
.20  .16  .16 
.22  .20  .18 
.24  .22  .20 
.28  .26  .25 
.40  .37  .33 4 

3M ScotchFle e 
IN S UL A TI O N DI S-

P L A C E M E N T C A B L E S 

5100.  NO OP  i i  to 
50.4 1/...4 = 40A.1.  ,158 41... 1101.31.S 

03302  14  StS 20  821 42  1147 04 
03303  15  23 80  24 4.•  20 15 
03309  24  43 20  30 Pt  30 24 
0330.  40  71 GI  Gi 1•  SO 34 
03205  50  09 10  78 .  52 NI 
•2511.11 (1111840/41-120180 www, 

Low profile • M OW inc. .3, 3  14  • 211 sa s 24 38 $ 20 . 
centeis - can be bent 
or folded or "nppecr 
to separate indrviduai 
connectors. Inter' 
laces with all instils. 
lion displace ment 
connecters, 

00315  g  3272  :If: 11:Z 
03323  40  111 94  SO 55  57 35 
033 .  SO  ICH  et 011  71 09 

•211 5.3 Senna . Cole.0•••• Coble 
03330  14  04004 8 37 35 • 30 Is 

4C3131:  ;:  721: «IN 52,0 
03340  40  • 05 52  105 G•  117 NI 
03341  SO  150 00  133 37  .11•3 

The Battery Just Wrap' Tool 
roe. bsnsnr cower . rod ..1403 
ewe wound 025 ...A co . 4.1010.41 0000 
101184 Culling and 0te 30.00409 Compete 

L 4411128 an0 10011 30 SWG eGe 
Slcck No  Descophontt P,G 

"s• A.,13140 Ba ery  or/401001 0.111 
• • •  end 100, 30 AWG ows  1150 55 
-  13341 Reolacemeni  10 35 

13342 1.11 blue re01 .40....: r•••  rIO 
1 3.3 loon ..11,121eGiacernen. woe  7 54 
133.14 /0011 ye,bw. /4014cernen, ...r•  54 
.3(45 '30 t1 led 0.0551 0/5.01 4/./.  7 54 

OK MACHINE AND TOOL   
' IC INSERTION/ 
EXTRACTION KIT 

MICR O Charts • 001011 iii 
el.rrunal• the 54•4 to 

51 kind,. 111r .gh manuals 
and Surnmarms fully deCOOed • 
onslanl acCeS5  tOtally 
COmPrehensore  0. .5 Ph 
Outs cycle 1.mes O,i  n0105 etc WC 

Slosh No. Ref oronce 
23010  280 CPU 
23011  eoeoveoese 
23012  15502 (85)00 
23013  8046 and mi mic.. 
23014  54/7400 TTL Pinot . 
23015  Basic Mporith ms 

Price 
05 95 
595 
595 
5 95 
5 95 
5 95 

Special of the Montt)! 
N o W • Desolder with 

one hand! 
• Eli minates need for separate 
soldering iron and desolder pump! 

Revolutionary new Electric 
Desoldering Iron. Easy. portable 
hand held  performs like an 
industrial desolder station No air 

required Easy cleaning 

Stock No.  Electrical  Price  50 
13349  115VAC 50/60 Hz tewits 4.7 

s41.34 

SI NTEC 

•-•  K • 

•K  Ki • 

i6.; • 

4."  7• 

._: • 

SOCKET W RAP it) 

S1 95 per pack 

28 8th St, Box 410 
CO. Frenchtown, NJ 08825 

PI N F O R MI N G TOOL 
Puts IC s or, their 
true ro w to rO w  r 
spacing One side* 

for 300 centers. Flip tool  ONE TOOL DOES 
over for devices  8 thru 40 PINS! 
600 centers Put device 
in  tool  arid  SClUeeZe  Stock No. Pri m 

H a n d T o ol  11059  812.95 
New ANTI-STATIC MODEL  10 200  814.954 

LOW PROFILE DIP SWITCHES 

olatedb011010  5701, r °' 
sosOf  

ko  24 2, 
go,c1  ,0351  2  1 05  9s 

10352 •  1 35  20 
115552 5  ,15 1 20 
10254 •  1 50 1 40 

:11Z 
10252 •  2 /0 1 25 
1113,11  10  2 25 2 05 

OPc0A 

•• =.  24.4,14, 

81.74 1:dDe igit Displays  Co m mon 

Stock 
No  Color  1  100 

12082  Red  $1.12 11 .99 
12085  Green  1.84  1. 63 

12087  Yellow  1.92  1.70 
12089  Orange  2.06  1.64 

Ra pt Angle Socket for Above 
Dniplays 

Stock 
No  I  100 

11010  $I 24 S 99 

- El.1. :_.  OPTEL LCD's with pins 

Stock No. 47005 Stuck 
No 
47005 
47006 

stock No. 47006 47°°7  

Description  1  10 

3'. chg. 5  5.955 5.50 
4 dig. 5  5.95  5.50 
4 chp. 7  11.90  11.00 

E8 B Stock No 47007 

Scotchfles• Breadboard 
WISE1117115 Basic kit 
cones with 24 
various Dual Sockets 
40 various Plug 
Strips, on. and 10015 
Kit can be used with 
any Of the si. boards 

Stock No (*Dahlm an 
03500  Basic kit 
03511  Basic board. 4 5 x 5 5 
03508  Intel SI X 8010 Board 12  6 75 
03507  Nlotorola 546800 Board 9753 6 
035138  Sr100 Board 10  3 
03509  2.80 Board 7 7  7 5 
03550  Eurocard Board 63 . 39 

Price 
1179.95 
19.50 
84.95 
42.95 
38.95 
39.65 
21 95 

TOLL 8 0 0- 5 2 6- 5 9 6 0 INCLUDE SNIPPING CHANGES  

FREE m NJ (201) 998-4093 s',.°°,,r,1".;,X°' 
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WE SHIP W ORLD WIDE 

Barry Electronics Corp. 
W ORLD WIDE AMATEUR RADI O SINCE 1950 

Your one source for all Radio Equipment! 

We  are  your  FLAGSHIP 
STORE for the 1984 ARRL 
National Convention. Join 
Us. 

R-600, R-1000, R-2000, TS-930S/AT, 
TS 430S, TR 2500/3500, TR-9130, TA 

7950, TVV-4000A. 

Kenwood Service/ Repair. 

For the best buys in town call: 

212-925-7000 
Los Precios Mas Bajos en Nueva 

Yori( 

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. 

Saturday & Sunday 9 to 6 PM 
Monday-Friday 9 to 6:30 PM Thurs. to 8 PM 

Come to Barry's for the best buys in town. 
For Orders Only Please Call: 800-221-2683 

FT-ONE, FT-980, FT-77, FT-2309 FT-757Gx 
FT-726R, FT-290R, FRG-7700, FT-203R 
YAESU  ICOM  Land•Mobile HIT 
FT.208R  IC2AT  Midland 
FT.708R  IC3AT  Wilson mini.Conl ii 

IC4AT Taesu FTC 2203, FT 4703 
FTC.1903 

Icon  IC M12 (Marine) 
ICO2AT  Tempo M•1 

ROCK WELLJCOLLINS 
KWM-380  ONV Safety 

VoCom/Mirage/Daiwa 
Tokyo Hy•Power 
Amplifiers & 
5/8XHT Gain 
Antennas IN STOCK 

MICROLOG-AIR I in stock 

KANTRONICS 
Field Day 2, Mini•Reader, 
Interface II, software 

and code Tapes 

EIMAC 
3-500Z 
572B, 6JS6C 
12BY7A & 
4-400A 

AEA 144 MHz 
AEA 440 MHz 
ANTENNAS 

BIRD 
Wattmeters & 
Elements 
In Stock  - VP 

Large inventory of 
Saxton Wire& Cable 

Computer Interfaces 

stocked:  MFJ•1224 

AEA CP-1, Kantronics 

Big Ham Clock/Ham Tags 

Repeaters in Stock: 
Yaesu FTR-2410, Wilson 
ICOM IC-RP 3010 (440 MHz) 
ICOM IC-RP 1210 (1.2 GHz) Spectrum 

- : C 

IC O M, 

IC•1171A, IC-751A, IC-745, IC-27A, IC-37A 
IC-271A/H, IC•2KL, IC-471A, IC-290H, 

SMART PATCH 
CES Simplex Autopatch 510-SA Will Patch FM 
Transceiver To Your Telephone  Great For 

Telephone Calls From Mobile To Base Simple 
To Use $31995 

DRAKE, TR-7A, R-7A, L-7, Earth 
Satellite Receiver ESR-24, THETA 
9000E & 500, EARTH SATELLITE 

STATION ESS-2250 

ligrai Wei 

Nye-MB5 3 Kilowatt Tuner 

SANTEC 
ST-222/UP 

ST-142/UP 

ST-442/UP 

NEW IMPROVED 

MURCH Model 

UT2000B 

Complete Butternut Antenna 
Inventory In Stock' 

ROBOT 450C-800C-1200C 

Color Mod Kits 

Long.range Wireless 

Telephone for export 

In stock 

BENCHER PADDLES & 
Vibroplex Keys In Stock" 

New TEN-TEC 
2591 HT, Corsair In Stock 

DENTRON IS BACK IN STOCK! 

MFJ  Models 
900, MOB, 941C, I 951D 

HAM MasterTapes-

Beta or VHS Tapes 

DIGITAL 
FREQUENCY 
COUNTER 
Trionyx• 
Model TR•1000 
0-600 MHz 
Digimax Model 

11510 50 Hz.IGHz 

Tr, Ex Towers 

y-Gain Towers 

& Antennas. 

and Rotors 
will be shipped direct 
to you FREE of shipping cost 

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012. 

New York City's LARGEST STOCKING HAM DEALER 
COMPLETE REPAIR LAB ON PREMISES 

"Aqul Se Habla Espanol" 
BARRY INTERNATIONAL TELEX 12-7670 

TOP TRADES GIVEN ON USED EQUIPMENT 
Monday-Friday 9 A.M. to 630 P.M. 
Thursday to 8 P M. 
Saturday & Sunday 9 A.M. to 6 P.M. (Free parking) 
Paid parking lot across the street anytime. 

AUTHORIZED DISTS. MCKAY DYMEK FOR 
SHORT WAVE ANTENNAS & RECEIVERS. 

IRT/LEX-"Spring St. Station" 
Subways: BMT-"Prince St. Station" 

IN D-"F" Train-Bwy. Station" 

Bus: Broadway #6 to Spring St. 
Path-9th St/6th Ave. Station. 

ORDER LINE 
CALL 

800-221-2683 

A mateur 

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic, 
Astron, B & K, B & W, Bash, Bencher, Bird, Buttemut, CDE, CES, Collins. 
Communications Spec. Connectors, Covercraft, Cubic (Swan), Cushcraft, 
Daiwa, Dentron, Digimax, Drake, ETO (Alpha), Eimac, Encomm, Heil-
Sound, Henry, Hustler (Newtronics), Hy-Gain, Icom, KLM, Kantronics, 
Larsen, MCM (Daiwa), MFJ, J.W. Miller, Mini-Products, Mirage, 
Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook, 
Robot, Rockwell Collins, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec, 
Tokyo Hi Power, Trionyx TUBES, W2AU, Weber, Wilson, Yaesu Ham and 
Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, 
Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystals , Radio 
Publications. 

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 
DEALER INQUIRIES INVITED PHONE IN YOUR ORDER & BE REIMBURSED 

COMMERCIAL RADIOS stocked & serviced on premises. 

Radio & Computer Courses Given On Our Premises, Call 
Export Ordors ShIppod Im modlotoly. TELEX 12-7670 



Mike Apsey W5VKC/1 
Box 91 
W. Peterborough NH 03468 

Rick Myers WB5AYD 
PO Box 807 
Van Alstyne TX 75095 

Sounds Good to Me 
Two Texans put together "73 Morse R/T." It's the best 
Basic VIC-20/C-64 code program you will ever see. 

Three things plague Morse 
i code transmit/receive pro-
grams. First, the good ones 
are expensive. Second, the 
inexpensive ones don't gen-
erate good-sounding Morse. 
Finally, most Morse pro-
grams you enter yourself are 
in Basic and are too slow to 
generate  or  copy  well-
spaced Morse. 
So what have we here? 

True, it's Basic that you 
must enter yourself, but be-
fore you dismiss it as just an-
other Morse program, con-
sider that "73 Morse R/T" 
has been carefully assem-
bled to make maximum use 
of Commodore Basic. 
Because  variables  im-

prove program speeds, the 
program sections using num-
bers have been created to 
use the faster variable meth-
od. Morse spacings have 
been carefully guarded, and 
this program generates the 
best-sounding code possible 
in Basic at speeds from 5 to 
50 wpm. 

USER I/0 PORT 

.5 VOLTS TO PIN 14 74LSOO 

D  CB2 

1 01 

1 12V 

74LSOO 

GROUND TO PIN 7 74LSOO 

73 Morse Receive/Trans-
mit allows type-ahead buffer-
ing of up to 255 characters 
and three (or more) 255-char-
acter message buffers into 
which may be placed a CQ, 
station brag tape (rig mes-
sage), and QTH information. 
Additionally, a simple in-

terface schematic is includ-
ed in this article. With it, 
your Commodore VIC-20 or 
-64 can be connected to 
your radio and be used with 
73 Morse R/T on the air. 
Two items of caution be-

fore describing this program 
in detail. First, if you make 
program modifications, add 
no line number preceding 
line 200. Any line appearing 
prior to 200 must be pro-
cessed between each char-
acter sent by the program 
and even a Remark state-
ment will deteriorate the 
sound. 
Second, we suggest you 

avoid attempting to enter 
the Receive mode of this 
program until you have con-

ALTERNATE (RELAY) KEYING 

1.5v 

2.2K 

2N2 222 

1,12 

KEY 

1-  KEY RETURN 

5V REED RELAY 

  KEY 

0.00I,F 

•   

T 50V 
 a. 

RETURN 

DIRECT 
KEYING 

structed the interface. If you 
engage the Receive option 
without an  interface at-
tached, 73 Morse R/T will 
lock and you will be unable 
to return to Transmit. Until 
you have constructed the in-
terface (or attached a suit-
able one), place a Remark 
(REM:) at the beginning of 
program line 255 to prevent 
the lockup. Remember to re-
move it when you connect 
an interface. 
73 Morse Receive/Trans-

mit supports the following 
amateur CW prosigns: 

Prosign  Key 
AR 
KN 
SK 
AS 
BK 
BT 

In addition,  Morse error 
(eight dits) is sent when Re-
turn is depressed or an unde-
fined key is struck. The 

0.47,F 

0.4 7µF 

FROM 
SPEAKER  0.001 0 

0.01,F 

2 

0.10P 

Run/Stop key is an excep-
tion and acts as a Break key; 
if accidentally depressed, 
type "CONT(inue)". 
This program features a 

255-character keyboard buff-
er. If the 255-character limit 
is exceeded, excess entries 
will result in the "string too 
long" error message. Should 
this occur, enter "CONT" to 
resume. 
The Delete key may be 

used in the normal manner 
to make changes and cor-
rections, providing the char-
acter to be corrected has 
not been or is not being 
transmitted at the time of 
the attempted correction. 
A transmission may be 

aborted by using the Clear/ 
Home key, but can be called 
only  from  the  Transmit 
mode. Exercising this func-
tion results in a clear screen 
and loss of the buffer con-
tents. 
Six 255-character buffers 

•5V 

IK 

LED 

0.I,F 

10 

NC 

ALL RESISTORS - I/4 WATT 

0.1 AND 0.47 CAPACITORS-
TANTALUM RECOMMENDEO 

74LSOO 

DEMOD OR 
KEY INPUT 

7K 

USER I/0 PORT 

CBI 

Fig. 1. 73 Morse transmit schematic. 
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Fig 2. 73 Morse receive schematic. 



are included with 73 Morse 
R/T. All are accessed from 
the Function Keys on the 
right side of the VIC-20 or 
-64. Earlier, only three were 
mentioned. The reason for 
this is that to be useful, one 
buffer must hold the station 
callsign input, another the 
callsign of your station, and 
the third an HW CPY link. 
Although more than sug-

gested data could reside in 
the preceding three buffers, 
their function  limits the 
length of the contents. Feel 
free to change the contents 
of any buffer (Function Key) 
as you wish. Details of how 
this may be accomplished 
can be understood from 
reading the following docu-
mentation sections. 
Fl will send the message 

contained in program line 
310, which in this case is CQ. 
Any message up to 255 char-
acters in length may be 
placed in this buffer. You 
are limited in line length, 
however, to the default lim-
its of your computer (88 on 
the VIC-20, 80 on a -64). If 
your message exceeds these 
lengths, it is suggested that 
you add a second line num-
ber (in sequence) to com-
plete your message, as illus-
trated in the link example in 
program lines 360 and 361. 
Notice that GOTO 45 ap-
pears at the end of the last 
line of buffer text only and 
that line contents must be 
linked as "KS=KS-I-" on 
additional lines. 
F2 allows you to enter the 

callsign and name of the sta-
tion with whom you are en-
gaged. These entries may be 
left blank, or to change the 
data you may recall the op-
tion and enter a single quote 
(") when the information is 
requested. Once a name or 
callsign has been entered, 
entering a null will preserve 
whatever data resides in the 
memory for those catego-
ries. 
F3 will send "(his callsign) 

DE (your callsign)" if a call-
sign for the station being 
worked has been entered. 
Your call must also appear 
in program line 330. 

F4 sends the QTH or other 
message contained in pro-
gram line 340. 
F5 will transmit "SO HW 

CPY (name)? (his callsign) DE 
(your callsign)" followed by 
the invitation to transmit 
"(K)". This function demon-
strates how two (or more) 
Function Keys can be linked 
(concatenated). In this ex-
ample, F3 is called by F5. 
F6 sends the station brag 

tape (rig message) or the 
contents of program lines 
360 and 361. These linked 
lines are explained in F1 
above. When linking pro-

gram lines to allow more 
than  the  standard  line 
lengths, caution should be 
exercised  on  the  unex-
panded VIC-20, as memory 
limits can be approached 
quickly and result in erratic 
code spacing. Should this 
happen,  abbreviate  your 
messages or add memory 
expansion. 
F7 toggles between Com-

pose  and  Send  modes. 
When Compose is chosen by 
a single depression of the F7 
key, 73 Morse R/T will allow 
building your transmission 
in advance of being sent. It 

will not function during Re-
ceive. Function keys may be 
embedded during Compose, 
but  remember  that  the 
lengths of messages linked 
in this manner will affect the 
maximum  count of 255 
characters. It is easy to ex-
ceed  maximum  buffer 
lengths unexpectedly in this 
way. Should an error devel-
op due to this, type GOTO 
50 and your transmission 
will continue with the of-
fending  characters  re-
moved. Depressing F7 a sec-
ond time will send your 
Composed text. 

10 6010200 
15 FORLmITOLEN(MCA))1611mMIDC WA),L,1):MmTtIFS$m"—"THENMmaL 
20 POKEV,PIPOKEW,K:FORDmITOMINEXTIPOKEV,2ePOKEW,UsFORDmITOESiNEXTiNEXT 
30 FORDmITOBFiGETKI:PRINTK$1 
32 IFKimCHR$(0)ANDB11 0""THENBIlmLEFT*(Bil,LEN(811)—I).60T030 
34 IFKII•CH MOWTHENB$m""IPRINT"CSC)"1601030 
36 8041$4.KIloNEXT 
SB IF11$ 0""THEN50 
40 GETKIIIIFKI W"THEN40 
45 BlimK$IPRINTBIN 
50 AmASC(9M),B$mRIGHT$(811,LEN(B$)—I)(IFA>LLTHEN250 
60 IFAmSPTHENFORDmITOWStNEXT.60T038 
70 AmA—FF;IFA(ITHENAml 
80 601015 
100 IFPEEK(C).ZTHENL.L.0.11IFL(HTHEN100 
110 LmDIFPEEK(C)m2TMENPRINT" "1 
112 IFPEEK(6)mYTMENPOKE198,1160T0245 
115 IFPEEK(C)mZTHEN112 
120 LmL+18IFPEEK(C)THEN120 
130 IFL>HTHEN0401tHm(E$H+L+1.+N)/FoGOT0150 
140 X.X.1(4.IsHm(H440H+1.4.0.J)/B 
150 LmnIFX>RTMENX•1.60T0100 
160 IFPEEK(C).ZTHENLm1.4.131FL+L<HTMEN160 
170 IFNOTL+L<HTMEN190 
180 IFPEEK(C)THENLmI160T0100 
190 PRINTHI MR$,X,I/ WmIsLmZsGOT0100 
200 DIMM$(51)(FORLm1T051tREADMULIsNEXTISm20 
210 PRINT"(8C)CCR> 73 HORSE SEND/REC"'PRINT"(C MCMCCD)SPEED (5 TO 80)CCR>CCR)"8"[COCCUCCOCC 
LXCL)", 
215 INPUTEMIFS<SORS>80THEN210 
220 PRINT"C80"oPOKE36878,15sVm36876oPm230,2m0sWm371481Km2221Um254eTm2300/8̂ 1.25 
225 BF=7/12oES=7500/8̂ 2iFFm39ILL•90iSP.328W8m3STIDLm3STsIFS>30THENDLm4ST 
230 RI-" TEMNAIOGKDWRUST7OZYCXBJP7 OFVH0978/777?0.??/.61????)782???3'45" 
235 R WM1+"????,?? 0?,?,?????(??;????????—/,'????????.??'????????????$" 
240 Bm4(Em9:Fm124Mm161Cm3713616•19781-1 0m2INm6tOm20fOOm19.R.1221Km1oYmBsPOKE37138,254 
245 PRINT;PRINTSPC(9)"(R MMT(CD)",GOT040 
250 IFA>132ANDA(141THENAmA-132IONAGOT0310,330,350,370,320,340,360,380 
255 IrAm951HENPRIN1IPRIN19PC(7)"CRORECEIVE(CD)"s6010190 
260 6010210 
310 KS-"  CO CO CO DE W5VKC/1 W5VKC/1 K "sGOT045 
320 PRINT'PRINT'INPUT"STATION CALOIC$ 
325 PRINT,INPUT"NAME"iN$ 
328 PRINT"(8C)"*607040 
330 K$m" "+C$4." DE W5VKC/1 "44411601045 
340 lam" 0TH PETERBOROUGH, NH? PETERBOROUGH, NH. • "4435,601045 
350 Kfm"80 MW CPY "00,"/ )(?7)K",GOT045 
360 KS-" RIG HR  TEN TEC CENTURY/21 INTO A DIPOLE m KEYING RID A VIC 20 COMPUTER" 
361 lamK$4." • FRIEND WBSAYD WROTE SOFTWARE m "41.1607045 
370 B$m""sPRINT"(SC/"SPC(6)"(CD)CRV)COMPOSING(CD)" 
371 GETK,s1FlamCHR$(136)THENPRINTsPRINTSPC(6)"CRV) SENDING CRO MCD)",GOT038 
372 IFK$m""TMEN371 
373 PRINTK$ WFASC(K$)>132TMENPRINT"CRV/ WD$("13572468",A8C(K11)-132,1)"CRO)", 
374 IFKOCHR$(20)THENB$mLEFT$(8$,LEN(B$)-1)160T0371 
375 IFLEN(11$).2.55TMENPRINT"CRV)";460T0371 
376 8011$4.K$8 60T0371 
380 KS." DE W5VKC/1 "4.11$1601045 
500 DATA   
510 
520 
530 
540 

READY. 

Program listing 
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20 POKEVO,F:POKEW,K(FORD=ITOMtNEXTODOKEVO,ZIPOKEW,UsFORDsITOES'NEXTsNEXT 
205 POKE53201,0:POKE53280,0:PRINT"(WHMSCI"(FORI=54272T0542961POKEI,O:NEXT 
210 PRINTSPC(10)"3/64 MORSE SEND/REC"IPRINTSPC(9)"CCD)CCD)CCD)SPEED (5 TO SO)(CR)CCR)"S"CCUCCL) 
(CL XCL)(CL:"; 

216 POKE54272,65:POKE54273,51:WF=54276:AD=54277:SR=5427S(WV.65(WI=WV+1 
217 POKEWF X:POKEAD,ZODOKESR,240:POKEWF,WVIPOKE54275,8(POKE54274,0 
220 PRINT"CSC)"010=54296(Z.0(W.56576(K=147(U=151:T=2300/Ŝ 1.25 
240 13.4 E.9:F=12 H=16(C=56577(G.197:I.1(J=21N=6 0=20:00=19 R=122: 0=1:Y=57 
241 POKE56579,254 
245 PRINT:PRINTSPC(18)"CROXMT(CD)"(GOT040 
255 IFA=95THENPRINTsPRINTSPC(16)"(RORECEIVE(R0)":6070190 
360 KS-" RIG HR TEN TEC TRITON 4 INTO A DIPOLE m KEYING WID A CBM 64 COMPUTER" 
370 1100":PRINT"(SC)"SPC(15)"(CD)(RV)COMPOSING(CD)" 

371 GETKIHIFKB=CHR$(136)THENPRINT:PRINTSPC(15)"(RW SENDING CRO MCD)"1601.038 

READY. 

C-64 modifications to 73 Morse R/T listing 

F8 sends "DE (your call)". 
Useful for IDs and QSK. 
Note in line 340 (and oth-

ers) the buffer (B$) is added 
to the message, preventing 
the contents of the buffer 
from being lost. This enables 
the messages to be used 
within text in either the 
Direct or Compose modes. 
In the Compose mode only, 
a reversed number represen-
tative of the inserted Func-
tion Key will appear within 
text. Although not repre-
sented in Send, the Function 
Key will be transmitted. 

Receive 

With a suitable interface 
connected, Receive may be 
entered by depressing the 
back-arrow (escape) key. A 
second push of the same 
key returns to the Transmit 
mode, and in this way the 
key toggles between modes. 
The back-arrow key may al-
so be implanted in text. 
When  encountered,  the 
modes will change. 
The simplicity of the re-

ceive circuitry on the ac-
companying schematic  is 
roughly  representative of 
the function refinements. 
Although accurate and flexi-
ble, these restrictions sug-
gest several actions to en-
sure optimum results. 
The variable resistor is 

used to adjust the loop fre-
quency.  Loop adjustment 
should coincide with the 
center frequency of the CW 
filtering engaged. For exam-
ple, a 750-Hz (typical) filter 
would require your inter-
face loop be adjusted to 750 
Hz —the idea being to ad-
just the LED to brilliance 
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with full filtering engaged. 
As a digital device, the 

VIC requires spaces of si-
lence between Morse char-
acters  for  recognition. 
Therefore, rf gain should be 
adjusted to permit the LED 
to extinguish between key-
ing. In other words, tune in 
the desired signal and re-
duce rf gain to a point where 
QRM does not keep the LED 
from blinking. A threshold 
adjustment (squelch) would 
be helpful here, but is not 
within the scope of this arti-
cle. 
Any  suitable  interface 

can be driven with 73 Morse 
Receive/Transmit. The pre-
requisite is that the interface 
in use is TTL-compatible and 
goes low on keying applied 
to the external DEMOD in-
put on the interface in-
cluded here. 
Although there is an up-

per limit to receive copy 
speed, we have successfully 
decoded  30-word-per-min-
ute  CW  generated  by 
HAMTEXT and MBATEXT 
with this program—admir-
able for Basic. We feel 
VIC-20 and C-64 Basic has 
been  optimized  at this 
point. Morse transmission at 
speeds in excess of 65 wpm 
is possible and has been de-
coded by the previously 
mentioned commercial pro-
grams. At speeds approach-
ing 80 wpm, 73 Morse R/T is 
detected with excess spaces 
but remains readable. 
It is important to mention 

that no CW decoder will 
copy poorly sent CW. If, for 
instance,  the transmitting 
station sends a question 
mark as "IZ", then "IZ" will 

be displayed. 
In view of this restriction 

to accuracy inherent in all 
time-based microprocessors, 
we recommend you remain 
faithful to your own receiv-
ing speeds and not dive into 
a speedy QS0 you can't 
keep up with should your 
VIC crash. If you parallel a 
key alongside the computer, 
you can always request QRS 
if your program or VIC 
crashes in mid-QS0 and you 
find yourself adrift without 
oars. 

Circuit Notes 

The transmit section of 73 
Morse Receive/Transmit uti-
lizes the CB2 (RS-232 Sout) 
signal at the User I/O port on 
the VIC-20 and -64. CB2 will 
go low when the transmitter 
is to be keyed. This further 
enables  the  Run/Stop/Re-
store sequence to interrupt 
keying at any time and pre-
vents the computer from 
keying the transmitter on 
power-up  initialization  or 
Reset. 

For Receive, this program 
makes use of the PBO signal 
at pin C and the CB1 signal 
(RS-232 Sin) at pin B. PBO 
must go high when a re-
ceived signal is detected. 
Although CB1 is not used, it 
is connected in anticipation 
of the later addition of 
RTTY and ASCII upgrades. 

The 567 tone-decoder IC 
is available at most parts 
stores and is common. 

A 12/24 .156 spacing con-
nector is required for this in-
terface. Lacking one, a 22/44 
pin  connector  (common) 
can be cut to fit. The inter-

face may be constructed on 
a piece of perforated board 
and the underside of the 
connector attached to the 
board with strong (two-part) 
epoxy. Refer to the manual 
furnished with your comput-
er for pinouts. 
Do not attempt to key a 

rig which presents more 
than +30 V or any negative 
voltage at the key terminals 
with the direct keying por-
tion of this circuit, for dam-
age to your computer will 
likely result. Provision for 
total isolation of the type 
necessary to permit safely 
keying such transmitters can 
be made through a common 
reed relay using the alter-
nate keying section of the 
schematic. 
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Notes 

If in testing this program 
you notice scrambled CW, 
look for an added or missing 
comma in the Data state-
ments of lines 500 through 
540. 

Users of the Commodore-
64 should replace any ex-
isting program lines in the 
VIC version with those ap-
pearing in the 64 modifica-
tion listing, adding those not 
shown in the VIC listing. 

This program previously 
appeared as J/20 Morse RhT 
in the bi-weekly Journal/20 
and has been in use for over 
a year. It is in the public do-
main.• 



The Evolution of a Superior 
Terminal for RTTY and CW 

AIR-1 Past 
As an R & D project, the AIR-1 went smooth as 

silk. By using our proven TU designs and software 
that's been refined on units such as the ultimate 
ATR-6800, we obtained a level of performance 
only found in much more expensive dedicated 
systems. Compare it for yourself or ask an AIR-1 
owner. They work great! 

AIR-1 Present 
Along with great performance, the AIR-1 boasts 

an impressive list of features, some of which are 
exclusive to Microlog. 

• Computer enhanced detection means extensive 
use of software digital filtering techniques for 
noise and bandwidth that track the operating 
speed and code. 

• Full speed RTTY 60 to 132 WPM, CW to 150 
WPM, & 110/300 Baud ASCII. 

• Choice of full or split-screen display with large 
type ahead text buffer and programmable 
memories. 

• On screen tuning indicator; mean you never 
have to take your eyes off the video for perfect 
copy tuning. RTTY "scope" cross hatch and 
"red-dot" signal acquisition monitor right on 
the screen. 

• Keyword or manual contrcl of VIC or Parallel 
printer and receive buffer storage. 

• Convenient plug-in jacks for all connections. 

• Single board design contains TU & ROM soft-
ware that does not require external power. 

• Full one year warranty. 

• WRU, UNshift On Space, Word wrap-around, 
Test "Quick Brown Fox" & "RYRY" in ROM. 
Break buffer, Random Code generator, Hand-
key input, Real-time clock sturdy metal cover 
and more. 

MICROLOG ,„ 

C64 

VIC 

The optional on-board 4 mode AMTOR in-
cludes these exciting extras: 

• ARQ mode A (chirp), Time Diversity mode B 
(Selective & Collective Broadcast), and Listen 
(eavesdrop) for mode A. 

• Word processor mode for full editing of 
transmit and receive text. 

• The unprecedented ability to transmit BASIC 
programs over the air directly from memory!!! 
Just load your program normally by hand, disc 
or tape, jump to AIR-1 to establish communica-
tions, and type a special control command. The 
AIR-1 does the rest. All standard Commodore 
Basic and screen control commands are trans-
mitted/received intact, just as you typed them, 
for immediate RUN/SAVE. Share BASIC pro-
grams with your friends around the world 
without tedious "two-step" re-typing or mailing 
fragile discs and tapes. 

AIR-1 Future 
There's room for expansion and adaptability 

with some really "neat stuff" planned for the 
AIR-1. But then, why tip off the competition? 
Now you understand how we live up to the title 
"Innovators in Digital Communications." The 
complete AIR-1 for VIC-20 or C-64 is $199 (with 
AMTOR, $279). See it at sour local dealer or call 
Microlog Corporation, 18713 Mooney Drive, 
Gaithersburg, Maryland 20879. TELEPHONE 
(301) 258-8400, TELEX 908153. 

Commodore and VIC 20 are registered trademarks of Commodore Electronics, Ltd. 

Copyright  1983 M1CROLOG CORPORATION INNOVATORS IN DIGITAL COMMUNICATION 



Peter H. Putman KT2B 
84 Burnham Road 
Morris Plains NI 07950 

Piggy-Bank Repeater Project 
Set it and forget it. 

This inflexible controller doesn't bend the budget. 

I know what you're think-
ing. The last thing this 

world needs is another re-
peater control, right? (Some 
would say the last thing we 
need is another repeater, 
period, but that's another 
matter altogether.) 
The past few years have 

seen a proliferation of mi-
croprocessor-based repeater 
controls offered for sale in 
73, HR, QST, and other 
magazines. While it's cer-
tainly true that these units 
do offer an amazing array of 
functions,  bells,  whistles, 
and the like, it can be said 
that such systems may be 

far more than the average 
repeater operator needs for 
simplicity and reliability. 
The circuit described here 

won't win any engineering 
awards but won't break your 
bank, either. What's more, 
all of the parts can be ob-
tained easily. The emphasis 
is on "set-and-forget" opera-
tion, so there are a minimum 
number of functions to fuss 
with when performing the fi-
nal installation. Best of all, 
this circuit lends itself well 
to modular designs, such as 
plug-in cards. In this particu-
lar case, this meant the end 
of the wonderful January 
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Photo A. A. Completed board minus the LEDs. 
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trips to the repeater site to 
troubleshoot in minus 10° 
weather. 

The Split Rock ARA re-
peater in Rockaway, New 
Jersey, had used for many 
years a circuit based on first-
generation  TTL  devices. 
When it was first built in 
1972, it was a pretty impres-
sive piece of equipment! 
This controller featured a 
1.5-second delayed key-up, 
a diode-matrix ID generator, 
a "polite" identifier, and 
used only 22 ICs, 30 diodes, 
3 relays, and numerous tran-
sistors to do the job. It was 
constructed on plug-in wire-
wrap boards (presumably to 
allow for some experimenta-
tion) and then the wire-wrap 
was soldered. With atten-
dant power supply, it took 
up about 12" by 4" by 
6"—not a small package. 

Well, time marched on. 
Pretty soon, chips began to 
fail about the time that vari-
ous pieces of circuit docu-
mentation were mysterious-
ly vanishing. The identifier 
began cutting itself off in 
mid-ID, giving us one of the 
world's shortest calls, "DE 
W—". Worst of all, the de-
layed key-up began reset-
ting on every call, resulting 
in more "doubles" and "tri-
ples" than the World Series! 
What to do? The repeater 

users were ready to march 
on Washington. Everyone 
grumbled about the situa-
tion. The most popular ques-
tion at our monthly meet-
ings (after "when do we 
adjourn?") became, "Hey, 
when are you gonna fix the 
ID box?? Hunnhh?" 

With visions of a lynch 
mob firmly in mind, the de-
cision was made to deep-six 
the old control package in 
nearby White Meadow Lake 
and redesign a brand-spank-
ing-new  controller.  Thus 
would our repeater move in-
to the 80s! 

I had experimented with 
many Rube Goldberg de-
vices over the years for re-
peater control, being first at-
tracted to a design using 555 
timers. No good! The 555 is 
surely the most versatile IC 
ever to grace this earth, but 
it suffers from a problem 
common to most one-shots: 
poor noise immunity. My 
first attempt at a circuit of 
this type worked great on 
the bench, but soon wound 
up in the garbage, as those 
poor 555s keyed up on every 
spike within a mile of our 
site. Sure looked good on 
paper, though... 

A circuit using flip-flops 
and unijunction transistors 
soon made an appearance 
in the March, 1979, QST,' 



and it looked promising. The 
user "set" the flip-flop upon 
key-up, and the 111Ts "reset" 
the flip-flop using the classic 
RC  circuit to determine 
squelch-tail time. Again, not 
a bad idea on paper. Howev-
er, in the repeater, it was 
soon discovered that the 
user got erratic squelch tails, 
if any tail was generated at 
all! 
Using tantalum capaci-

tors and precision resistors 
didn't cure the problem. RFI 
and timing problems put 
this model in the circular 
file. Back to the drawing 
board! Although the circuit 
was a clever design, the fact 
that the capacitor did not al-
ways charge completely on 
each transmission (especial-
ly during a series of rapid 
QS0s) led me away from us-
ing any RC-type delay cir-
cuits for future designs. 
The problem was just too 

many variables, such as the 
quality of electrolytics used, 
type of UJT used, grade of 
other transistors, and ques-
tionable response  in ex-
treme environments. How-
ever, the basic concept was 
halfway there—using flip-
flop logic and toggling be-
tween set and reset modes. 
Ah-ha! Now I was getting 
somewhere, and after study-
ing  schematics  for  the 
10,000th time, it occurred to 
me that a better way would 
be to use clock pulses to do 
the job. This meant an on-
board clock and appropri-
ate divide-by-X chips. And so 
was born the final circuit (al-
though more out of despera-
tion than inspiration!). 
Refer to Fig. 1 for the 

schematic. Q1 and Q2 serve 
to isolate any COR lines 
from the CMOS logic, as 
well as provide high enough 
signal levels for reliable key-
ing action. Either positive or 
negative-type COR lines can 
be used, swinging typically 
from .5 to 8 volts, or vice 
versa. U1, a CD4047 free 
running multivibrator, serves 
as the on-board clock. It is 
set to about 120 Hz at pin 
10. The output from U1 
drives U2, a CD4040 ripple 

counter. These two chips 
make up the heart of the 
timing circuit and are never 
disabled while the circuit 
has power to it. The clock 
pulses from U2 are fed to 
three on-board divide-by-sev-
en chips, U3, U4, and U6, 
which are all CD4024 types 
and which generate the de 
layed key-up, squelch tails, 
and timeout intervals, re 
spectively. 
U4 serves an additional 

function: It resets the delay 
line after 10 to 12 seconds of 
inactivity. Or, if you prefer, 
it can be disabled. When the 
user opens the squelch on 
the repeater receiver, the en-
suing COR voltage change 
(either high-low or low-high) 
will cause Q1 to go low, 
which in turn also sets pin 2 
of U3 low. This COR signal is 
also sent to pin 12 of USA, a 
CD4001 quad 2-input NOR 
gate. U3 is now counting 
clock pulses, and after 1.5 
seconds, pin 11 of U3 goes 
high, setting U7A, a CD4013 
dual-D flip-flop. Pin 2 of 
U7A, the 7,7-4 output, goes 
low. This signal is sent to the 
other input of USA, pin 13. 
Now we're ready for action. 
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t  476 

106 
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Photo B. Controller built on plug-in card. 

U5A at this point goes 
high through pin 11. This line 
sets U7B through pin 8, 
causing pin 12 of U7B to go 
low. This logic is sent to pin 
6 on U5C. Pin 5 is normally 
set low (we'll get back to it 
in a moment), with the result 
that the output of U5C, pin 
4, goes high and keys the 
transmitter  through  relay 
driver Q5. When the input 
signal is released, pin 2 of 

U4 is set low via NOR gate 
U5B and after 2.5-3 sec-
onds, pin 11 goes high, reset-
ting U7B through pin 10. 
This is the squelch-tail cir-
cuit. If no further activity is 
detected after 10-12 sec-
onds, pin 5 of U4 goes high 
and resets U7A through pin 
10. The delay line is back on 
and ready for the next 
user(s). 
This may seem like a fair 

amount of work just to ker-
chunk the old machine, but 
you'll always get a consis-
tent squelch tail, each time 
and every time. You turn on 
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Fig 1. Schematic. 
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the various flip-flops and the 
on-board clock, and count-
ers turn them off, keying the 
transmitter and dropping it 

Fig 2. Printed circuit board. 

10K 

in the process. No noise 
spikes to fool one-shots, no 
variable-length tails, time-
outs, or delays. Sound good? 

LED 1 

1.2 K 
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Fig. 3. Component layout. 

Read on! Now you'll find 
out why I sent you through 
all those gates and flip-flops. 
Refer to pin 5 of U5C, the 

RI 
-"S.AAr 

QI-04,06 
(BOTTOM VIEW) 

EB C 

key-line driver. By using a 
NOR gate here, we've incor-
porated  timeout  control, 
merely by driving pin 5 high. 
Stops 'em every time! This is 
easily done by using two 
more flip-flops —U8A and B. 

Let's  assume  someone 
has brought up the repeater 
and is chewing everyone's 
ear off describing the new 
Ultra-5000 computerized rig. 
Remember the COR set con-
ditions: U3 is enabled, U4 is 
disabled, and U7A and B are 
in the set mode. Refer again 
to the schematic and you'll 
spot U6, another divide-by-
seven counter. When pin 11 
of USA goes high, it sets pin 
2 of U6 low, enabling the 
counter. U6 derives its clock 
pulses from pin 4 of U2 for 
determining the timeout in-
terval. The Split Rock re 
peater always had about a 
90-second timer, so this pro-
gram was retained. 
As long as pin 2 of U6 is 

held low, which it is whenev-
er there is activity on the re 
ceiver, it will continue to 
count up to 90 seconds, at 
which point pin 3 of U6 goes 
high and sets U8B through 
pin 6. Pin 1 of U8B then goes 
high and is sent to—you 
guessed it—pin 5 of U5C. 
Pin 4 of U5C goes low and 
the key line is dropped, shut-
ting pff the repeater. 

When our hero runs out 
of superlatives on his new 
toy and drops the input car-
rier, several things happen. 
First, U3 and U6 are im-
mediately reset. U4 is now 
enabled and its pin 11 goes 
high, resetting U8A and set-
ting pin 12 high. Like a stack 
of falling dominoes, this 
resets  U8B,  which  then 
resets pin 5 of U5C low, and 
we're back on the air. You'll 
get the customary squelch 
tail, and that's it! Everything 
is ready for another timeout. 

The timeout timer can be 
reset immediately upon the 
dropping of each input car-
rier by using pin 11 of U4, or, 
if you prefer a short interval 
for the "beep," pin 9. This 
will give about a 1-1.5-sec-
ond interval for reset. The 
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Ham MasterTapes 
THE N2NY HAM RADIO COURSE ON VIDEOTAPE 

1983 N2NY Productions Inc 

PRESENTS: 

TM ONLY 
111AM RADIOCOURSE 
ON VIDEOT/\ PE 

Ham MasterTapes brings the best 
possible personalized Ham Radio 
license preparation right into your own 
living room. If you, a friend or family 
member wants the best help available to 
get past the FCC test hurdle, it's 
available now in Beta or VHS home 
video format. 
Larry Home, N2NY brings his 33 

years of Ham Radio teaching experience 
right to your home. Each of the 26 video 
lessons has close-up details of com-
ponents and systems along with superb 
graphic drawings. Each lesson has 
important points superimposed over the 
action and reviewed at the end of each 
section. This makes note-taking a snap! 
Miss something? Didn't get it the first 
time? Just back up the tape and run it 
again or freeze-frame it for detailed 
close-up study! 
Larry's classroom is a real ham shack. 

Lee, a 13-year-old boy, and Virginia are 
led through the learning process. The 
questions that they ask are the ones 
Larry knows you would ask if you were 
there in person. You soon feel like you're 
part of an ideal small class. 
The topics covered will not only get 

you through the Novice test— General 
class theory is covered also. By the time 
you get your Novice license, you will be 
able to upgrade to General or 
Technician! 
Larry's technique of involving the 

viewer with the demonstrations makes 

the most difficult topics easy to un-
derstand. Understanding—not mere 
memorization—is what makes Ham 
MasterTapes so effective. When you 
study the 700 possible FCC questions, 
the answers will be obvious. 
Larry doesn't stop with just test-

passing. All the proper techniques of 
operating practices and courtesy are 
demonstrated. The instruction manual 
for that new rig won't be a mystery! Larry 
becomes your own personal instructor 
to help you on that first set-up and 
contact! 
The Ham MasterTapes series is 

produced in one of New York City's top 
commercial studios. Not only is the 
production crew made up of real 
professionals but many of them are also 
licensed amateurs. Everybody puts in 
obvious extra effort to make the 
production a classic. 
The 6-hour course is available on three 

2-hour Beta II or VHS-SP cartridges for 
$199.95,for individual ,home or nonprofit 
Ham Club use. (High schools or colleges 
must order our Scholastic licensed 
version, $499.95 for Beta or VHS and 
$750 for 3/4" U-matic.) 
To order, call or write Larry Home, 

N2NY at Ham MasterTapes, 136 East 
31st Street, New York NY 10016. Phone 
212-685-7844 or 673-0680. MasterCard 
and Visa accepted. New York state 
residents add appropriate sales tax. 

.0271 

Ham MasterTapeg 
THE N2NY HAM RADIO COURSE ON VIDEOTAPE 

136 East 31st Street 
New York, New York 10016 
(212)685-7844 • 673-0680 

SOME OF THE 

TOPICS 
COVERED INCLUDE: 

AMPLITUDE MODULATION 
DOUBLE SIDEBAND 
SINGLE SIDEBAND 
FREQUENCY MODULATION 
PHASE MODULATION 
SIDEBANDS 
BANDWIDTH LIMITS 
ENVELOPE 
DEVIATION 
OVERMODULATION 
SCATTER 
FREQUENCY TRANSLATION 
ANTENNAS AND FEEDLINES 
YAGI ANTENNAS 
QUAD ANTENNAS 
POLARIZATION 
FEEDPOINT IMPEDANCE 
HALF-WAVE D/POLE 
QUARTER-WAVE VERTICAL 
RADIATION PATTERNS 
DIRECTIVITY 
MAJOR LOBES 
CHARACTERISTIC IMPEDANCE 
STANDING WAVES 
ATTENUATION 
ANTENNA-FEEDING MISMATCH 
STATION ID 
CALL SIGNS 
LOGGING REQUIREMENTS 
POWER LIMITATION 
CONTROL OP REQUIREMENTS 
R-S-T REPORTING SYSTEM 
TELEGRAPHY SPEED 
ZERO-BEATING SIGNAL 
TRANSMITTER TUNE-UP 
TELEGRAPHY ABBREVIATIONS 
RADIO WAVE PROPAGATION 
SKY WAVE AND SKIP 
GROUND WAVE 
HARMONIC INTERFERENCE 
SWR READINGS 
SIGNALS AND EMISSIONS 
BACKWAVE 
KEY CLICKS-CHIRPS 
SUPERIMPOSED HUM 
SPURIOUS EMISSIONS 
COMPUTERS 
OSCAR 
ATV -SSTV 
OPERATING COURTESY 
RULES AND REGULATIONS 
OPERATING PROCEDURES 
RADIO WAVE PROPAGATION 
AMATEUR RADIO PRACTICE 
ELECTRICAL PRINCIPLES 
CIRCUIT COMPONENTS 
PRACTICAL CIRCUITS 
SIGNALS AND EMISSIONS 
RAD/0 WAVE PROPAGATION 
EMERGENCY COMMUNICATIONS 
TRANSMITTER POWER LIMITS 
STATION-ID REQUIREMENTS 
THIRD-PARTY PARTICIPAT/ON 
FREQUENCY BANDS 
SELECT/ON OF FREQUENCIES 
R.C. MODELS 
PROHIBITED PRACTICES 
RADIOTELEPHONY 
RADIO TELEPRINTING 
REPEATERS 
VOX TRANSMITTER CONTROL 
BREAK-IN TELEGRAPHY 
ANTENNA ORIENTATION 
INTERNATIONAL COMMUN:CATION 
EMERGENCY-PREP DRILLS 
IONOSPHERIC LAYERS D-E-F 
MAXIMUM USEABLE FREQUENCY 
IONOSPHERIC DISTURBANCES 
SUNSPOTS 
SCATTER. DUCTING 
LINE-OF-SIGHT 
TROPOSPHERIC BENDING 
SAFETY PRECAUTIONS 
TRANSMITTER PERFORMANCE 
TWO-TONE TEST 
NEUTRALIZING AMPLIFIERS 
POWER MEASUREMENT 
TEST EQUIPMENT 
OSCILLOSCOPES 
MULTIMETERS 
SIGNAL GENERATORS 
SIGNAL TRACERS 
AUDIO RECTIFICATION 
REFLECTOMETERS - SWR 
SPEECH PROCESSORS 
ANTENNA-TUNING UNITS 
S -METERS 
WATTMETERS 
IMPEDANCE 
RESISTANCE 
REACTANCE 
INDUCTANCE 
CAPACITANCE 
IMPEDANCE MATCHING 
OHM'S LAW 
AMPS AND VOLTS DIVIDERS 
POWER CALCULATIONS 
SERIES AND PARALLEL 
FILTERS 

'981 N?N 



c; 4 4 92adio eomntaiticationct 
210 51s1 St. S.W. Canton, Ohio 44706 

Special Head Sets (Telex/Hygain) Procom 200 impedance, 
with boom mike  $76.95 
Procom 300 dual impedance boom mike  $69.95 
Telex/Hygain Explorer antenna  $279.95 

Ham 4 rotor  $213.95 

AR-40  $114.95 
MFJ 1224 Computer Interface  $89.95 
MFJ 959 Receiver Tuner  $76.95 

KLM 6M 50-52 MHZ  $59.95 

Amp Supply AEX-1  $74.95 

APC-1  $94.95 
APC-1 & 3AEX-1 antennas  $289.50 
80m add on  $24.50 ea. 
Hustler Verticals 
Hustler 4BTV & 5BTV 
Hustler Resonator 10-80m 

SPECIAL THIS AD! 

LA-1000-AMP 
With 160M 

AT-1200 
TUNER 

BOTH FOR 
$564.95 
(216) 484-3353 
Shipping prepaid L A 

high-going pulse from pin 9 
can be used to activate a 
beeper, if needed. The time-
out program can be changed 
to the legal limit of 180 sec-
onds by taking clock pulses 
from pin 13 of U2 and send-
ing them to pin 1 of U6. 
That's all there is to it! 

The addition of a couple of 

Photo C. Size comparison of the old and new controller 
versions. 

LEDs to indicate DELAY and 
COR status puts you in busi-
ness. Photo A shows a com-
pleted board minus LEDs, 
while Photo B shows one 
version built on a WES-
COMM 56-pin plug-in card 
which SARA uses on K2RF/ 
R. Two built-up boards are 
now  in existence,  which 

Cl 

Q5 

R2, R3 

R4-R13 

R14, R15 

D1, D2 
7 ST 
1 ST 

means anytime there's a fail-
ure,  on-site  maintenance 
consists of pulling the bad 
board and plugging in a new 
one. The defective unit can 
be repaired at your leisure in 
a nice warm place, not some 
icebox on a hilltop. Photo C 
shows the difference in size 
between the old controller 
and the new version. Fig. 2 
shows  the  circuit  board 
used, and Fig. 3 shows the 
component layout. If there 
is sufficient interest, high-
quality  printed  circuit 
boards will be made avail-
able. 

One final suggestion: Use 
good chips. You're trusting 
the control of your machine 
to this little bugger, and sec-
onds or grab-bag ICs just 
won't hack it. A good source 
for chips would be Jameco 
Electronics. 2 If you aren't 
sure if it'll work under harsh 
conditions, do what I did: 
Place the board in a plastic 
bag and toss it in the freezer 
for about two hours, then 
pull it out, plug it in, and get 
the good (or bad) news. 
Prime chips should handle 
this test with no sweat. 
There is no place to at-

tach the relay to the circuit 
board since every relay is 
different. So, do what I've 
done and glue your relay 
right to the board on its 
side-there's plenty of room. 
Don't forget to bypass the 
coil with a diode or you may 
have some problems with 
spikes. 
It's not a whiz-bang mi-

cro-based control with 3,000 
functions, but on the other 
hand, you ought to be able 
to build one of these for 
under $25.00 with all new 
parts, and that's a worst-
case guess. This unit is ideal 
for hard-to-get-at locations 
or for remote links. You can 
add any type of ID circuit 
you like; just use the output 
of pin 11 of U5A to trigger it, 
through an appropriate tran-
sistor. 
Have fun! If any ques-

tions arise in construction, 
send along the usual SASE 
and I'll try to help.M 

References 

1. "A CMOS Control Circuit for 
Repeaters,"  Donald  Dorson 
W1GBO, QST, March, 1979. 
2. Jameco  Electronics,  1355 
Shoreway Road, Belmont CA 
94002. 

U1 

U2 

U3, U4, U6 

U5 

Parts List 

CD4047BE mono/astable 
multivibrator 
CD4040BE 12-stage binary/rip-
ple counter 

CD4024BE 7-stage binary 
counter 

CD4001BE quad 2-input 
NOR gate 

U7, U8  CD4013BE dual-D flip-flop 
Q1, 02, Q3, Q4  2N3904 NPN transistor 
R1  500k linear taper control 

(63P-500k) 
MylarTm .022-uF 100-V 
capacitor 

2N3566/2N2219 NPN transis-
tor 

47k, 1/4-Watt carbon resistors, 
5% 

10k, 1/4 -Watt carbon resistors, 
5% 

1.2k, 1/4 -Watt carbon resis-
tors, 5% 
Red LED, #XC556R 
14-pin solder-tail IC sockets 
16-pin solder-tail IC sockets 

Total Parts 

Note: All prices are from the recent Jameco catalog. 

$.89 

.79 

2.07 

.29 

.78 
1.00 

1.10 

.13 

.50 

.12 

.60 

.12 

.69 
2.03 
.34 

$11.45 

46  73 Magazine • June, 1984 



-1" SUPER LO W PRICE! 

KEN W OOD TS-430S 
COMPACT HF TRANSCEIVER AND 
GENERAL COVERAGE RECEIVER 

• ALL SOLID STATE 

• EIGHT MEMORIES 

• SPEECH PROCESSOR 

• SUPERIOR DYNAMIC RANGE 

• IF SHIFT 

• NOTCH FILTER 

• 160-10 METERS 

• ALL MODE SQUELCH 

MANY OPTIONAL ACCESSORIES INCLUDING 

AUTOMATIC ANTENNA TUNER AND FM UNIT 

CALL FOR OUR SALE PRICE! 

. We are A Factory Authorized Dealer • 

ALL OTHER MAJOR AMATEUR LINES IN STOCK 

Stop By Our Booth 0288 290 

at Dayton April 27. 28, 29 

WE SPECIALIZE IN USED EQUIPMENT 

WRITE OR CALL FOR OUR CURRENT USED EQUIPMENT LIST 
OR OUR LIST OF SALE ITEMS 

35 Years service to HAMS 

UNIVERSAL AMATEUR RADIO INC. 
1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS) OHIO 43068 

614/866-4267 
PRICES 8 SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

MC AND VISA ACCEPTED 

W FAIIrj  Dirty Power In  Ultra Quiet 

Computer fi 
Protection 

KLEEN 
LINE® 
CONDITIONER 
Prevents: 
• Computer Damage 
• Brownout Interruptions 

/, ISTEEN LINE 

/  Power Out 

• Lightning Spike Damage 
• Disruptive Line Noise 
• Program Errors 

Regulator • Filter • Suppressor 
KLR-250A  250 Watt Load  $291.95 
KLR-250A-1S0 250 Watt Load; Patented 

Filter Isolated Sockets  $346.95 
KLR-500A  500 Watt Load  $390.95 
KLR-500A-1S0 500 Watt Load; Patented 

Filter Isolated Sockets  $445.95 
Shipping: $12.75 Land; $45.50 Air 

Ask Your Local Dealer 

  Electronic Specialists, Inc. 
1 7 1 South Main Street. Box 389, Natick, Massachusetts 01760 
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TUCSON AMATEUR PACKET RADIO 

Complete 

Packet 

Radio 
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• Support through PSA TAPS s hi monthly newsletter serving a membership of over SOO 

amateurs worldwide , 
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ORBIT is the Official Journal for the 
Radio Amateur Satellite Corporation. 
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(AMSAT), P.O. Box 27, Washington, DC 
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Patty Winter N6BIS 

PO Box 537 
Menlo Park CA 94025 

Not-So-Famous Garriott Words 
In one of his first post-S TS-9 appearances, W5LFL spoke at 

Foothill (CA) College. We record his dedication to amateur radio. 

Last February, Dr. Owen 
Garriott W5LFL described 
his historic space-shuttle 
operations in a speech given 
to over a hundred hams at 
Foothill College in Los Altos 
Hills, California. Owen was 
in the Bay Area to address 
engineering  faculty  and 
students at Stanford Univer-
sity, his alma mater. His ap-
pearance at Foothill was ar-
ranged by Ted Harris N611U, 
Disaster Services Director for 
the Palo Alto (California) Red 
Cross. 
Before Owen spoke, col-

lege trustee Robert Smith-
wick W6IZU noted how ap-
propriate it was that the first 
ham to operate from space 
should address a group at 
Foothill, because the col-
lege was the original home 
base for Project OSCAR. Dr. 
Smithwick also reminisced 
about the beginning of the 
space age in October of 
1957. 
The following is an edited 

transcript of Dr. Garriott's 
talk. 

Smitty mentioned the events that occurred Oc-
tober 4, 1957. I well remem-
ber where I was on that eve-
ning. I was a graduate student 
here at Stanford University, 
just in the process of looking 
for some interesting disser-
tation subject, when all of a 
sudden the Russians were 
kind enough to provide the 
ideal opportunity with this 
beeping satellite putting out 
its beeps on 20 and 40 MHz. 
On that Friday evening, 
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we went out to the radio-
propagation field site (along 
with a good many other 
hams) and listened to the 
sputnik beep its way around 
the Earth, all of us of course 
amazed. 
The field site was pretty 

well equipped: We had a 
number of chart recorders 
and different kinds of anten-
nas there because the field 
site at that time was being 
used for studies of propaga-
tion effects. Therefore, we 
could connect up the out-
put of the Collins receivers 
to the chart recorders and 
look at the amplitude and 
also the very interesting fad-
ing pattern, which of course 
was quite different than any 
kind of fading that had ever 
been observed on normal 
20-MHz propagation paths. 
I can remember the ques-

tion being asked, "Well, 
that's puzzling: Why is that 
fading coming along here at 
something like a on& or 
half-a-Hertz rate?" The per-
son who asked was Profes-
sor Ron Bracewell, and I sus-
pect he knew the answer to 
the question at the time he 
asked. But the question was 
asked to get us graduate stu-
dents thinking about it. 
Well, that fading, as you 

all probably already know, 
turned out to be the Faraday 
rotation of the satellite sig-
nals. As a signal travels 
down,  as  it propagates 
through the ionosphere, its 
polarization is rotated and 
that produces the fading 
pattern which we see on the 

ground. It was very fortu-
nate for me, as that turned 
into a dissertation topic in 
the next year or so. 
So I very well remember 

what happened that Octo-
ber, and it certainly was a 
very exciting time, that eve-- 
ning as well as for the next 
year or two, as we began to 
understand something more 
about how radio signals 
propagate through the iono-
sphere. 

Spacelab Constraints 

Well, we could go on with 
some of the historical stuff, I 
think, for most of the after-
noon. There's an awful lot of 
interest associated with it. 
But let me talk about events 
of more recent history, like 
in the last couple of months. 
That is, specifically, what we 
were able to do on Spac& 
lab. 
We were on duty for 12 

hours a day, and my ham ac-
tivities were very carefully 
constrained to make sure 
that they did not interfere 
with any of our basic mis-
sion objectives. I had a list 
of 12 items which could not 
be violated in terms of the 
ham operations, including 
such constraints as no more 
than an hour a day, never 
when I was on duty, and all 
these kinds of things. And as 
a matter of fact, there was 
no infringement of the main 
objectives of the flight. We 
did accomplish all of the 
scientific activities that we 
were scheduled to do—and 
more, in many cases—and I 

still managed to find a little 
bit of time for the ham activ-
ities in the off-duty periods. 

STS-9 Equipment 

Now, some of you have 
perhaps already gotten the 
February QST, so you've 
seen a picture of the little 
hand-held transceiver that 
was used for the in-flight 
communications.  I'll  just 
mention a little bit about 
some of its characteristics. It 
was essentially a Motorola 
design, but it was built by in-
dividual Motorola employ-
ees during their off-duty 
time. It may have been a lit-
tle bit modified from their 
standard design; I don't real-
ly know. 

The radiated power was 
only 4 Watts, but in spite of 
that, the signal-to-noise cal-
culations showed very good 
margins. I know the people 
here at San Jose City College 
had perhaps as good a cali-
bration as any, and I think 
your numbers were some-- 
thing like 40 to 43 dB signal-
to-noise ratio. And certainly 
when we were in an attitude 
in which the antenna was 
pointed toward the Earth, 
people could hear from 
horizon to horizon with an 
excellent signal-to-noise ratio. 

The antenna that we used 
was also built by hams, 
these at the Johnson Space 
Center Amateur Radio Club. 
It was their own design. It 
was essentially a single split 
ring, and then the feedpoint 
was adjusted around that 



split ring until the imped-
ance was matched to the 
50-Ohm coax. The measured 
swr before the flight was 1.2 
or 1.3, something like that 
- —really quite good. 
The antenna was mount-

ed in a little dish about five 
or six inches deep and put in 
the overhead window in the 
aft flight-deck area, right be-
hind the cockpit area. It 
worked extremely well. I 
don't know what the real 
swr in flight was—I didn't 
have a meter—but it must 
have been very close to 
what we had measured prior 
to flight on the ground, be-
cause the performance as 
near as we could tell was ab-
solutely nominal and gave 
very good results. 
I had to take the antenna 

down after every operation, 
because it really filled up 
one of these overhead win-
dows and the other crew 
members preferred to have 
the opportunity to look out 
instead of at the back of this 
metal dish. And so, after 
each pass on which I was us-
ing it, I took it down and sort 
of taped it over to a side 
wall where it was out of the 
way. And then I just took a 
few minutes to put it right 
back up in the overhead 
window again when the next 
opportunity came along. 

U. S. Passes 

We had publicized, as I 
expect most of you know, 
what the most favorable op-
portunities would be. We in-
dicated that not all of those 
listed would be possible in 
flight, and that's the way it 
turned out. But still, most of 
my operations were among 
those that were listed in the 
pre-flight forecasts. 
We got an extra day ex-

tended to the flight, and of 
course we had no predic-
tions for those, but a lot of 
the good hamming opportu-
nities came in just the last 
two or three days of the mis-
sion. By that time, I think 
people pretty well knew 
how to use the orbital ele-
ments that were transmitted 

Dr. Owen Garriott W5LFL speaks at Foothill College about 
his STS-9 amateur-radio activities. (Photo by Jim Koski KT6W) 

by the ARRL, and I suspect 
most of you knew pretty 
well when the spacecraft 
would be coming over, be-
cause certainly it sounded 
as though there were plenty 
of people on the ground 
who knew when to transmit. 
One of the most interest-

ing passes came right down 
across the Mississippi Valley 
on either the last or next-to-
last day in orbit. I've had re-
ports from people on both 
the east and west coasts 
who were able to hear those 
transmissions. In this case, 
the antenna was pointed 
right down toward the Earth, 
and signals were received 
well beyond the actual geo-
metric  horizon.  Probably 
some refraction in the iono-
sphere, a little bit of refrac-
tion around the limb of the 
Earth, would account for 
the fact that the signals were 
really heard over a substan-
tially larger distance than a 
geometric straight-line path. 
It also turned out that 

even when the antenna was 
pointed toward the sky, 
there was enough of a side 
lobe around the edges of the 
vehicle that some transmis-
sions could be heard on the 
ground, and vice versa, al-
though of course signal lev-
els were very much lower 
than when the antenna was 
pointed in an optimal direc-
tion. 

Special QS0s 

A number of special con-

tacts were established. For 
example, I talked with my 
home ham club in Enid, Ok-
lahoma, W5 Hot Tea Kettle, 
where I started when I was a 
teenager. My mother was at 
the shack, so I had a few mo-
ments to exchange a greet-
ing with her. And on the 
same pass, headed toward 
the southwest, we passed 
over the Johnson Space Cen-
ter where my sons were at 
the local ham club. So it pro-
vided an opportunity to ex-
change a few words with 
them. 
I think most everyone 

knows that Senator Barry 
Goldwater has been very im-
portant to our ham activities 
by supporting ham interests 
in Congress. I had a special 
opportunity to talk with him 
for a few seconds passing 
down the east coast. And al-
so, very fortunately, I talked 
with W1AW. They were 
competing right along with 
everybody else and man-
aged to show up on one of 
the published frequencies. 
King Hussein was another 

interesting brief conversa-
tion. Of course, there's not a 
lot of competing activity fly-
ing over the Near East, so I 
didn't have too much trou-
ble having a very nice brief 
conversation with him. 

Shuttle Communications 

One final contact I want 
to mention came when we 
were flying over Australia. 
One of our astronaut per-

sonnel, Dr. Joe Kerwin, is on 
assignment in Australia near 
the NASA tracking station at 
Canberra. We talked with 
the hams there, and they 
went out and set up a fairly 
high-gain antenna at one of 
their tracking locations—it's 
still  ham  gear,  howev-
er—and I prearranged a 
time and frequency to meet 
with them. 

We had it arranged that 
I'd set up the communica-
tion via the ham link, but 
then they would patch me in 
via  their  federally-leased 
telephone lines back to the 
capcom [capsule communi-
cator] in Houston. So I 
talked to Joe briefly and to 
all the hams at that station, 
and then they patched me in 
to the federal line and I 
talked to the capcom, who 
was  communicating with 
the spacecraft via the nor-
mal channels from the con-
trol center in Houston. And 
the quality of that transmis-
sion was better than the nor-
mal Ku-band transmissions. 
It very much impressed the 
other members of the flight 
crew and the flight com-
mander, John Young. 

John is also the head of 
the Astronaut Office, and I 
think there really is a gen-
uine interest in the possibili-
ty of having something like 
this available for a backup 
communications mode in 
the future. Whether or not 
anything  develops  from 
that, I don't know. But I 
think his interest is signifi-
cant, and others in the 
NASA administration have 
also mentioned that to me. 

Advantages of 2 Meters 

I think 2 meters was a 
good choice for the opera-
tion.  Some people have 
asked  me  since,  "Well, 
shouldn't we go to higher 
frequencies?" or "Shouldn't 
we go down to HF and look 
for more interesting propa-
gation effects?" All those 
things  are  interesting to 
think about, and we might 
want to consider something 
different on another occa-
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sion. But for this first oppor-
tunity, I think 2 meters was 
exactly the right choice. 
First of all, the Doppler 

shifts  are  about  plus-or-
minus 3.5 kHz, and if you 
can imagine using anything 
other than an FM receiver 
—say,  single  sideband — 
you'd be continually trying 
to track and take out that 
Doppler shift, both on board 
and on the ground. It would 
be a terrible job. With all the 
hundreds of signals being re-
ceived and everybody hav-
ing different Doppler shifts, 
it would be a hopeless task. 
Working with an FM dis-
criminator, of course, any 
place you operate along the 
passband of the center part 
of that discriminator circuit, 
it'll take out the Doppler 
shift for you. So that was an 
enormous advantage imme-
diately. 
And the second thing 

about an FM circuit is that it 
also tends to select the 
strongest signal and sup-
press the others. That was al-

so  extremely  important 
from the practical stand-
point of trying to pick out 
one or two stations from 
maybe a hundred that were 
calling on each of the uplink 
frequencies.  So  the  FM 
transceiver at 2 meters was 
really an ideal choice for 
this first effort. 

Future Changes 

All in all, it's just hard to 
imagine how we might have 
done things much different-
ly, although I do want to 
make a couple of points 
about that. 
First, you'll see in that pic-

ture on QST that I was oper-
ating with a very lightweight 
headset, just a little single 
bar over my head with one 
earpiece and a little sponge 
underneath that. This was 
designed for working in the 
spacecraft, so that I could 
hear all the other things go-
ing on around me. That was 
important for using it in a 
spacecraft environment for 
other purposes, but it was a 

difficulty in working with 
ham equipment. There was 
too much outside noise. 
What I really needed was a 
pair of good headphones 
that would really isolate me 
from the outside world. 
And then, the only really 

serious thing, there was no 
variable adjustment on the 
squelch circuit in the trans-
ceiver. And the squelch cir-
cuit operated such that it 
compared the signal at the 
center of the band with 
what it interpreted to be 
noise coming in from the 
outer edges of the passband. 
Well, with plus-or-minus 3.5 
kHz, all these other signals 
coming in provided what the 
receiver thought was a lot of 
extra noise in the fringes of 
the passband. Therefore, it 
would often decide, "Well, 
the signal isn't stronger than 
the sideband noise, there-
fore I'll turn on the squelch, 
because it's not a strong sig-
nal." And that way, the 
whole receiver would be 
deadened, whereas really I 

MIZUHO SX-3 Low-Noise Pre-amplifier. 
Features: 
• Covers continuously between 3MHz and 30MHz with 3 selective bands. 
• Improves weak signal reception while reducing image interference and 
rejects out-of-band signals. 

• RF gain control and attenuator reduces the cross modulation. 
• Usable with transceiver with a remote control or also applicable with 
short-wave receiver with high impedance output. 

Specifications: 
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Input Impedance 
Output Impedance 
Stand-by 
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To order direct include $3.00 shipping and handling. From California add 

sales fax VISA/MasterCard orders are welcome. We will pay shipping 
charges for all prepaid orders. NO C.O.D. please. 
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10dB 
• 50-Ohm 
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had plenty of good signals 
there, but no opportunity to 
inhibit the squelch. So that is 
the one design feature that 
I'm sure we would change 
the next time around. 

Mission Successful 

Outside of that, things 
went really beyond our ex-
pectations. Every objective 
we set before the flight was 
achieved during the time I 
was able to operate. I was 
on the air for something like 
four or five hours total, and 
during that interval, some-
thing like 350 two-way con-
tacts were established. And 
the ARRL has about ten 
thousand requests for SWL 
reports. So it was really very 
widely participated in by 
both hams and SWLs. It was 
a marvelous  opportunity 
and a great pleasure for me 
to have had this chance to 
operate from space. And I'm 
Just sorry I'm couldn't have 
had a two-way with every 
one of you who tried to con-
tact me.II 
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THESE COULD BE THE 
KEYS TO YOUR FUTURE 

Unlock all the potential of your 
Commodore 64 and VIC-20* with 
RUN. 
Explore... Experiment... Enjoy... 
Beginner and expert alike will be 
taken beyond the manual to the limits 
of their abilities. Enter your own game 
programs. Construct a simple hardware 
add-on. Broaden your scope with unique 
applications. . . And . . .get a 13th issue 
FREE! 

Enjoy key features like these: 

• Games for fun & strategy. 
• Programming tips help you learn short cuts. 
• Candid reviews help you make money-saving 
decisions. 
• Programs to add to your library. 
• Instructions & tutorials to increase your skills. 
• Hardware & software modifications help your 
machine work smart. 
• Unique applications broaden your scope. 

Here's a system-specific magazine written with 
you in mind. Written by and for the reader to give 
time-saving, money-saving hints. You'll get instruc-
tions and tutorials to increase your skills, and candid 
reviews to help you make the right decisions. Most 
of all though, you'll have fun. 

'Commodore 64 and VIC•20 are registered trademarks of Commodore Business Machines, Inc. 

Commodore  64  and  VIC-20 
owners are one of the largest 
groups of computerists today. 
Enjoy the benefits of this with 
your own magazine. Be in con-
trol like never before. Order 
RUN today and get a 13th 
issue free with your prepaid 
order (check or credit card) 
of only $19.97. Send in the 
coupon or call toll free 
1-800-258-5473. In N.H. call 

1-924-9471. 

Send me a subscription to RUN for the regular sub-
scription price of only $19.97 per year. I understand 
that with payment enclosed or credit card order I will 
receive a FREE issue making a total of 13 issues for 
$19.97. 

0 CHECK/MO U MC 0 AE 0 VISA 0 BILL ME 

card #  exp. date   
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name   

address   

city   state sip  

Canada & Mexico $22.97; Foreign Surface $39.97, I year only, US funds drawn on US 
bank. Foreign airmail, please inquire. Please allow 6 to 8 weeks for delivery. 

RUN • Box 954 • Farmingdale, NY 11737 
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Kantronics UTU 
The Universal Terminal Unit 

For Everyone Else 

KZ Kantronics UTU 

UNIVERSAL TERMINAL UNIT 

INN 

Suggested Retail Price 199.95 

le88P 

KANTRONICS SETS A NEW STANDARD WITH THE 

KANTRONICS UNIVERSAL TERMINAL UNIT. 

UTU allows any computer with an 
RS232 port and a terminal program to 
interface with any transceiver. Additional 
software isn't necessary with UTU, as an 
internal microcomputer gives the unit data 
processing capabilities to send and receive 
in four coded amateur formats; Morse code, 
Radiotele:ype, ASCII, and AMTOR. 
Sample terminal programs for IBM, 

TRS-80 Mode? III and IV. Kaypro, and other 
computers are included in the manual. 
Enhancec features can be user defined by 
altering the terminal ro.ram. giving you 

or more inform  ct an 

or write: 

flexibility to program for your specific needs. 
The Kantronics Universal Terminal Unit 

can send and receive CW at 6-99 WPM; 
RTTY 60, 67. 75, 100. and 132 WPM; 
ASCII 110. 150. 200, and 300 baud; and 
AMTOR. Dual tone detection and our 
unique bargraph tuning system make tuning 
fast and easy. Additional LEDs indicate 
Lock and Valid status during AMTOR 
operation. The RS232 port is TTL or RS232 
level compatible. 
If you've been waiting for a Kantronics 

system for our corn•uter the wait is over. 

'horized Kantronics Dea er, 

ZIKantronics 
1202 E 23rd Street 
Lawrence, Kansas 66044 



SYNTHESIZED 

SIGNAL GENERATOR COMPUTER OWNERS APPLE  USERS 

MODEL 
SG100D 

MADE IN  $349.95 
USA  plus shipping 

• Covers100 to 185 MHz in 1 kHz steps with thumb-
wheel dial • Accuracy 1 part per 10 million at all fre-
quencies • Internal FM adjustable from 0 to 100 kHz 
at a 1 kHz rate • Spurs and noise at least 60 dB be-
low carrier • RF output adjustable from 5-500 mV at 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail-
able for immediate delivery • $349.95 plus shipping 
• Add-on Accessories available to extend freq. 
range, add infinite resolution, voice and sub-audible 
tones, AM, precision 120 dB calibrated attenuator 
• Call for details • Dealers wanted worldwide. 

VANGUARD LABS  .-311  
196-23 Jamaica Ave., Hollis, NY 11423 

Phone: (2121468.2720 

AT LAST! 
• Send/Receive CW with your VIC 20, PET, 
Commodore 64, Atari 800/400! 
• RTTY for your VIC 20 and Commodore 64! 
• Package includes program cassette, I/0 Connector. 
Hardware Schematics.  • SASE for Details. 

CW - $14.95 
VRIGE  RTTY • $16.95 

Both For $26.95 SAVE! 

WIRED/TESTED TU $90.00 
✓ia t. COMPLETE KIT TU $60.00 

'  TU CIRCUIT BOARD $10.00    
ADD $2.00 SHIPPING EACH ORDER 
Many other Programs in stock. 
Amateur Accessories, Dept. 73. 

6 Harvest Cf.. RD7, Flemington, N.J. 08822 

(201) 782-1551, 6:30.10:30 PM Eastern 
We Stock The MFJ1224 CW/RTTY/ASCII Interface 

A 

Antenna 
Desi gn 
Software 

26 PROGRAMS BY K3LF TO HELP DESIGN 
AND TUNE YOUR ANTENNA & FEED LINES 

DIPOLES.  VERTICALS,  QUADS,  LOOPS 
FEED LINE LENGTHS,  LOSSES & SWR 
PROPAGATION & DESION OF COMPONENTS 
4. MUCH MORE.  FOR NOVICE & EXPERT. 

COVERS HP - UHF.  APPLE  AND II. 

Ill5.110 check or M.O. 
INCLUDES DISK.  MANUAL & POSTAGE 

Smith Software Systems 
3767 Cold Spring Creamery Ed. 

Doylestown. PA 13901 

202 QUALITY SATELLITE TELEVISION RECEPTION 
Designed And Engineered Especially For The Home 

System A. 
Conifer's DE-2001 features a 12' antenna, contemporary styled receiver, motorized Ant. drive, LNA, 
plus all the hardware needed for a complete installation, backed by a full-year warranty. The installa-
tion manual gives you over 100 pages of information and instructions. All this for only $2395. 
Frt. C.O.D. 

System B. 
10' mesh antenna, KLM Olympiad receiver, 100° LNA, polarotor I, and 125' of wire. 
Only $1495 

Luxor, MTI, LNA's, and other equipment available 
separately. 

engtheaing 
19208 R. D. Mize 

Independence, Mo. 64057 

816-795-1413 

AVAILABLE 

IN 250-500-1000 
FT. ROLLS 

OR BY THE FOOT 
N. 

SATELLITE CONTROL CABLE 
3 TYPES AVAILABLE!!! 

TYPE 1 
(General Purpose) 

1 — RG59/U 96% 
Copper Braid 
22-Gauge 
22-Gauge 
Shielded plus 
Tinned Copper 

Drain Wire 
2 4 18-Gauge 

2 a 

Designed for easy, one-step installation, providing the 

required cables for most earth station equipment ... all 

in a direct burial jacket. 

COMPLETE 

MULTICONDUCTOR 
LINE 

• PRICING 
AVAILABLE FOR 
ALL QUANTITIES 

TYPE 2 
(NATI) 

1 — RG59/U 96% 
Copper Braid 

2@ 12-Gauge 
3 a 18-Gauge 
3 a 20-Gauge 

Shielded plus 
Tinned Copper 
Drain Wire 

3 a 22-Gauge Shielded 
plus Tinned Copper 
Drain Wire 

TYPE 3 
(Intersat) 

2 —RG59/U 96% 
Copper Braid 

2 @12-Gauge 
6 0 18-Gauge 
3 0 22-Gauge 

Shielded plus 
Tinned Copper 
Drain Wire 

Only  Nemal offers the quality construction  RG59/U 
copper shielding made to mil spec JAN C-17, 12-gauge 

conductors, tinned copper drain wires, and a true direct 

burial jacket. 

NEMAL ELECTRONICS. INC 
12240 N.E. 14th AVE., NO. MIAMI, FL 33161 

Telephone: (305) 893-3924 

• 
..412 

' Also available: Complete line of coaxial and multi-conductor 
cables, top-quality connectors and SMATV equipment 

FRANCHISED DISTRIBUTOR KINGS CONNECTORS AUTHORIZED AMPHENOL DISTRIBUTOR 
• Call or write for compete dealer pricing 

• WE'LL BE GLAD TO 
CUT ANY OF OUR 
CABLES TO MEET 

YOUR EXACT LENGTH 
REQUIREMENTS 
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Better the R-70 
At your own risk, you can soup up one of Icom's 
super receivers. How to do it was not read here. 

Tom Carlson KE4AQ 

Box 4716 

APO NY 09109 

Being an  avid SWBC 
DXer, I have read with 

interest in many publica-
tions the consistently favor-

RBI 

Fig 1. 

able reviews given to the 
new Icom R-70 HF receiver. I 
have been SWBC DXing for 
a period of time using a 
high-quality portable receiv-
er, but I finally reached the 
point where I needed to up-
grade to another level to 
snatch some of the weaker 
stations I sought. With this 
idea in mind, I recently pur-
chased an IC R-70 and have 
been having a ball ever 
since. 

In the AM mode of opera-
tion, the passband tuning 
allows the passband to be 
varied from 6 kHz to 2.7 
kHz. In the SSB mode, the 
passband can  be varied 
from 2.3 kHz to 500 Hz. This 
is indeed sufficient for many 
applications, yet it seems 
that many of the rarer DX 
stations that I sought were 
sandwiched between two or 
more  powerhouse  SW BC 
stations at ± 5 kHz. Need-

Photos by D. A. Carlson 

Completed conversion. The switch may be accessed with 
ease through the top trapdoor. 
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less to say, the resultant co-
channel interference would 
many times render my de-
sired station unintelligible, 
in spite of the passband 
tuning. 
It was at this point that I 

pulled out the schematic 
diagram and began investi-
gating the  possibility of 
switching in the narrower-
bandwidth ceramic SSB fil-
ter instead of the standard 
ceramic AM filter. 
The steps that follow will 

Routing of wires from the switch to their respective connec-
tion points. 



Wires connected as per schematic diagram. 

describe the modification of 
the Icon) R-70. At the 3rd i-f 
of 455 kHz, the SSB filter of 
2.3 kHz will be switch-se-
lectable to replace the stan-
dard AM 6-kHz filter. While 
this cut down on the fidelity 
of music and some voice 
transmissions, in many cases 
it dramatically reduced the 
co-channel interference prob-
lem. It allowed me to pull 
more than a few signals out 
of the mud. Physically, no 
components are removed 
and nothing is done to the 
receiver that cannot be 
reversed. 
The parts and tools re-

quired are: 
•1  DPDT toggle switch 
(small)—ALCO MTB206N or 
equivalent 
•2 feet of hook-up wire 
(20-24 gauge) 
• Solder sucker or solder 
wick 
• Needle-nose pliers 
• Side  cutters  and wire 
strippers 
• Phillips screwdriver 
• Soldering iron and solder 
• Schematic diagram 
• Parts layout diagram 

1. Remove the 12 screws 
that attach the top cover to 
the chassis of the receiver 
and lift the cover off. 

2. Remove the 7 screws 
that hold the main circuit 
board in place and lift up 
the main circuit board. The 
wiring harnesses connected 
to the circuit board do not 
have to be removed. 

3. With the parts layout 
diagram and schematic dia-
gram, locate R81, R75, 046, 
and Q12 on the main circuit 
board. 

4. Using the solder sucker 
or solder wick and needle-
nose pliers, lift the end of 
R81 that is soldered into the 
same foil track that holds 
the anode of D46. 

5. As in step 4, lift the end 
of R75 that is soldered into 
the same foil track that 
holds the collector of Q12. 

6. Cut 4 6-inch pieces of 
hook-up wire. Solder wires 
to the following points: 
(a) the free end of R81 
(b) the free end of R75 
(c) the hole that formerly 
held the end of R75 
(d) the anode of 046 

7. These 4 wires will be 
soldered to the DPDT switch 
as shown in Fig. 1. The wires 
should  be  routed  and 
dressed neatly to where you 
elect to mount the switch. 
The photos will demonstrate 
one possibility. 

I mounted my switch to 
one of the screws that hold 
the main circuit board into 
place. A bracket was formed 
from a spring clip bent to 90 
degrees, a 1/4-inch stand-off 
spacer, and a long bolt with 
lock washers. This held ev-
erything to the main circuit 
board  and  chassis  (see 
photos). Use your imagina-
tion on this one and see 
what you can come up with 

Mounting bracket formed from a bent spring clip. 

from your junk box. I am 
able to access the switch 
with ease through the trap-
door in the top cover. 
In one position, the cir-

cuit is in its normal config-
uration. In the other posi-
tion, the SSB filter is substi-
tuted for the AM filter to 
greatly improve selectivity. 
It must be kept in mind that 
this conversion affects the 

AM mode only. The switch 
must be returned to the nor-
mal position when other 
modes are used although no 
harm will occur if the switch 
is mistakenly left in the 
"narrow" position. 
This option has proven in-

valuable on a number of oc-
casions and improves on 
what is already an excep-
tional receiver.M 

og rAI,ITI PARTS AT DISCOUNT PRICES: 
SUB-MINIATURE 
D TYPE CONNECTOR 

S2 75 
$4 00 
SI 50 
52 75 

31 250$  5  

"PARALLEL" PRINTER 
. CONNECTOR _ 

55 50 EACH 

FREE' FREE! FREE! 

KEY ASSEMBLY 
5 KEY 
1.00 EACH 

:y-A„,60.jLtig,4.a,  6 KEY 
SI 25 

- EACH 

SOLID STATE 
RELAYS 
2 AMP 

$3.50 EACH 

BCD DIP SWITCH 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. 
(on-on) 

FL  -TTIE 
NON THREADED 
BUSHING 
756 EACH 
10 FOR S7 00 

S.P.D.T. 
(on-Off-on) 
NON.THREADED 
BUSHING 
PC STYLE 
754 EACH 
TO FOR S7 00 

SPOT. 
(on-on) 
SOLDER LUG 
TERMINALS 
SIAM EACH 
10 FOR S9 00 
100 FOR 080 

S.P.D.T. 
(on-on) 
C LUGS 

THREADED 
BUSHING 
$1.00 EACH 
To FOR S9 00 
100 FOR S80 00 

SPOT. 
(on-off-on) 
SOLDER LUG 
TERMINALS 
SI 00 EACH 
i0 FOR $9 00  9̀ 
100 FOR S80 00 

D.P.D.T. 
(on-on) 
SO WER LUG 
TERMINALS 
$2.00 EACH 
TO FOR $1900 
100 FOR 01110 00 

120V INDICATOR 

- 
NEON INDICATOR RATE 

120 V I 3 W MOUNTS IN 
516 HOLE  SF  
?Se EACH • 

TOO 

EDGE 
CONNECTORS 

• rrrrrrr rIvIrryirir mnrwrr. 

22 44 

52 00 EACH 

ALL ELECTROIIICS CORP. 
iwi 1.1":• =KI.It•M 1•3 *BY ff. 12144 7T'1•14114 Vs/ V   

TOLL FREE ORDERS • 1-800-826-5432 
IIN CALIFORNIA 1-800-258-6666)  -20 

AK .HI.  OR  INFOR MATION • 1213)38043000 

• OUANTITIES LIMITED 
• MINIMUM ORDEN S10 00 
• USA S2 SO SHIPPING 

NO C 013 

• FOREIGN ORDERS 
INCLUDE SUFFICIENT  ep 
SHIPPING 

• CALIF RES ADD 6 I 2".  .2. . 

5 STATION 
INTERLOCKING 

MADE BY ALPS IlkSol aitty 
3 2PDT AND  • ..sf,{f" 
2 6PDT  • 
SWITCHES CN FULL, 
INTERLOCKING ASSET.' 

3', BETWEEN 
MOUNTING CENTERS 

$2.50 EACH 

5 STATION 
NON-INTERLOCKING 

.AME AS ABOVE EXCEP' 
EACH SWITCH OPERATE-

INDEPENDENT I, 
$2.50 EACH 

See Lral of Advertssers on page 114 
73 Magazine • June, 1984  55 



PRICE 
REDUCTIONS 

ON ALL 
J-BEAM UHF 
ANTENNAS! 

Just in time for Spring! We're passing these sav-
ings on to you -the UHF enthusiasts! For a limited 
time only, purchase these popular antennas at very 
special prices: 

• 414.  ik04̀ 

70/MBM 48 Element -r -75-4.5.  $59.95 

70/MBM 88 Element $711540-  $89.95 
NEW! 

coo" 
10 -I- 10 XY J• Twist (2 M) 11 ctb ga  $79.95 

SHIPPED RIGHT TO YOUR DOOR! 

WORK THE U.H.F. BANDS 
Add a transserter or t..omerter to sour eNISli ntz Wm. ton or 2in equipments 

C'hoose from the largest selection ol modules asallable tor DX. OSCAR. 
EMIT. ATV 

TRANSVERTERS MMT 144-28 $179.95 
MMT 432-28 (S) $269.95 
MMT 439-ATV $349.95 
MMT 1296-144 $339.95 
MMX 1268-144 $259.95 
OTHER MODELS AVAILABLE, 
write for details 

PO WER AMPLIFIERS 
all nuxiels include RP' VOX & Low Noise RX Pre-Ampl. 
(no pre-amp in MML432-100 and up-1268-20/up-1296-20) 
2 Melets:  100W Initput  M511.144-100-1.11  1W or 3W in $269.95 

11Z1W oultimit  S1511.144- 11E5  10W anplit  $261 !I5 
511W lattpot  MM) .144.54).'.  10W up, a  5214.95 
311W output  MM1.144-39-1.5  11%. or  A% in 5109.95 
2-5W output  MS11.144.25  1%1 otput  5114 9.5 

432 MHz:  MS11.432-100  In'.'. input  5399.95 

MS11.432-50  1103 input  $239 95 
MML432-30-1-S  .a 3W in  5199.95 

1269-1296 MHz:  UP-1268-20  2-3W input  8450.00 
UP-1290-20  2-3W input  $4 50.3)!) 

101113. outimit 
50W fustimut 
311W output 

W W output 
20W output 

ANTENNAS (incl. 50 ohm balun) 
2 Meter J-Beams:  12.3 ciBd gain 
8 over 8 Horizon'l pol D8-2M 
1250-1300 MHz Loop-Yagi I296-LY 
1650-1750 MHz Loop-Yagi 1691-LY 
70 cm/MBM 48  $59.95 
70 cm/MBM 88  $89.95 

$63.40 
$44.95 
$59.95 70/MBM 4 
Send 400 stamps for I 
details of all our VHF/UHF 
items. 

Pre-selector filters Pre-amplifiers 
40 Low-pass filters  Transserters 

Varactor triplers  Converters 

S R L  Spectrum International, Inc.  VISA  

Post Office Bus I084S  t oo.-

Concord, Mass. 01742 I. SA - 436 
tW" 

Antennas 
Crystal Fillers 

Your Ham Tube 
Headquarters! 

TUBES BOUGHT, SOLD AND TRADED 
SAVE SS'S-HIGH $$$ FOR YOUR TUBES 

Call Toll Free 800-221-0860 
Tubes 

3-400Z   $85.00  7360  $10.00 
3-500Z   85.00  7735A   27.50 
4-400A  80.00  8122  105.00 
4CX250B  55.00  8156   12.50 
572B   48.50  8643  82.50 
811A   12.00  8844  26.50 
813  30.00  8873   175.00 
6146B  700 8874   195.00 
6360  4  25  8877   495.00 
6883B  675 8908   12.50 

Semiconductors 
MRF 24 5/SD1416.$30.00  MRF644   $23.95 
MRF 454   14.95  SD1088   19.95 
MRF 455   10.95  2N3055   .75 

2N6084   12.50 
AF Connectors 

PL259   10/$4.95  M358  2  50 ea. 
PL258   10/8.95  M359  1  75 ea. 
UG175/176   10/1.60  Type "N" Twist on 
UG255/u  2  50 ea.  (RG8/u)  $4.75 ea. 
UG273/u  2  25 ea.  Minimum Order $25.00 Im mo 

Allow $3.00 min. for UPS charges  

COMMUNICATIONS, Inc. 
2115 Avenue X Brooklyn, NY 11235 

SERVING THE iNDuSTRY SINCE 1922  Phone (212) 646-6300 
Call CECO For Your CC TV Security And Color Production Requiremen , 

"MAXCOM" 
AUTOMATIC ANTENNA 

MATCHER 

MATCHES ONE ANTENNA 

DIPOLE OR LONG WIRE 

.3 TO 70 MHZ. 
VS WR LESS THAN 1.5:1 

*  INSTANT MATCHING  * 

* NO CONTROL LEADS  * 

*  5 YEAR W ARRANTY  * 
C O N T A C T 

MAGNUM DISTRIBUTORS INC. 
1000 S. DIXIE HY. W. * 3 

POMPANO BCH. FL. 33060 

305 -715-2002  TLX 514385 
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WN THE WORLD 
WITH THE R3 
NO RADIAL 
VERTICAL 
10, 15, 20 METERS 

The P3 half wavelength design eliminates the 
ground radial system required taw other ver-
ticals. Optimum current distribution gives 
more efficiency and low angle radi at on for DX 
communications 

R3 brings high performance anterna features 
to those living in apartments, coniaminiums 
or Dn small city lots. Even if you have plenty of 
space, R3's combination of neat appearance 
and DX capability make it ideal for your sta-
tion. The R3 includes an integral turner to give 
a perfect match across 10, 15. and 20 meters. 
The remote tuning feature allows easy finger-
tip control as you operate your station. 

R2 is a complete antenna system ready to in-
stall in virtually any location frorr ground level 
to roof top. 

FEATURES 
3 dB Gain, ref 1/4 Awhip 
No Radials 
360 C average 
Integral Tuner witn 
Remote Control Console and Ind cator 
24 Vol:s To Tuner 
110 or 220 Volt Cperation 
75 ft (22.9m) Control Cable Induced 
Only 22f1 (6.7m) High 
1 sq ft (.09 sq ii') Space 
Self Sipporting 
Stainless Steel Hardware 
Mount: Sleeve Type Fits Pipe Up To 
11/4 in (4.5cm) dia 
Can Be Easily Stored and Set Up For 
Portable or Terr porary Opetation 

Add up the leatu -es —you'll find that you can 
have ALL OF THIS PERFORMANCE without 
the need to buy tawer, rotator and associated 
hardware. R3  IS ANOTHER PRODUC1 
CREArEo FOR M E ENJOYMENT OF YOUR 
HOBBY  BY  THE  WORLD  RENOWNED 
CUSHCRAFT ENGINEERING DESIGN TEAM. 

THE ANTENNA COMPANY 
48 Perimeter Road, P.O. Box 4680 
Manchester, NH 03108 USA 
TELEPHONE 603-627-7877  ,111 
TELEX 953-050 CUSHSIG MAN 

AVAILABLE THROUGH DEALERS WORLDWIDE 
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MN ACCESSORIES 
300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN. 
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz. 

$99.95 MFJ- 941D 
NEW 

FEATURES 

MFJ's fastest selling tuner packs in plenty of new features! 
• New Styling! Brushed aluminum front. All metal cabinet 
• New SWR/Wattmeter! More accurate Switch selectable 
300/30 watt ranges Read forward/reflected power. 
• New Antenna Switch! Front panel mounted Select 2 coax 
lines, direct or through tuner, random wire/balanced line or 
tuner bypass for dummy load 
• New airwound Inductor! Larger more efficient 12 position air-
wound inductor gives lower losses and more watts out Run up 
to 300 watts RF power output Matches everything from 1.8 to 
30 MHz- dipoles. inverted vee. random wires, verticals, mobile 
whips. beams, balanced and coax lines Built-in 4:1 balun for 
balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches. 
Works with all solid state or tube rigs. Easy to use. anywhere. 

RTTY/ASCII/CW COMPUTER 
INTERFACE  M FJ-1224 $99.95 

-  • -a • 6 .. • •  - • - • 
Send and receive computerized RTTY/ASCII/ 
CW with nearly any personal computer (VIC-20, 
Apple. TRS-80C, Atari, 11-99. Commodore 64, 
etc.). Use Kantronics or most other RTTY/CW 
software. Copies both mark and space. any shift 
(including 170, 425, 850 Hz) and any speed (5-100 
WPM RTTY/CW. 300 baud ASCII). Sharp 8 pole 
active filter for CW and 170 Hz shift. Sends 170, 
850 Hz shift. Normal/Reverse switch eliminates 
retuning. Automatic noise limiter. Kantronics 
compatible socket plus exclusive general purpose 
socket. 8x1 ¼x6 in. 12-15 VDC or 110 VAC with 
adapter. MFJ-1312. $9 95 

RX NOISE 
BRIDGE 

Maximize 
your antenna 
performance!  $59.95 MFJ-2028 
Tells whether to shorten or lengthen antenna for 
minimum SWR. Measure resonant frequency, 
radiation resistance and reactance. 

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

INDOOR TUNED ACTIVE 
ANTENNA 
"World Grabber" rivals or exceeds reception 
of outside long wires! Unique tuned Active 
Antenna minimizes intermod, improves select 
ivity, reduces noise outside tuned band, even 
functions as preselector with external antennas 
Covers 0.3-30 MHz. Telescoping antenna.  . 
Tune, Band, Gain, 
On-off bypass controls. 
6x2x6 in.Uses 9V 
battery, 9-18 VDC or 
110 VAC with adapter. 
MFJ-1312, $9.95. 

ar. gh 

$79.95 MFJ-1020 

Turn your synthesized scanning 
2 meter handheld into a hot Police/ 
Fire/Weather band scanner! 
144-148 MHz handhelds 
receive Police/Fire on 154-
158 MHz with direct fre-
quency readout. Hear 
NOAA maritime coastal 
plus more on 160-164 MHz. 
Converter mounts between 
handheld and rubber ducky. 
Feedthru allows simultaneous 
scanning of both 2 meters 
and Police/Fire bands. No 
missed calls. Crystal controlled. Bypass/Off 
switch allows transmitting (up to 5 watts). Use 
AAA battery. 21/2 x11/2x11/2 in. BNC connectors 

MFJ/BENCHER ISEYER 
COMBO 
MFJ-422 

$104.95 
The best of 
all CW worlds-
a deluxe MFJ Keyer in a compac  onfiguration 
that fits right on the Bencher iambic paddle! 
MFJ Keyer - small in size, big in features. Curtis 
8044-B IC, adjustable weight and tone,front panel 
volume and speed controls (8-50 WPM). Built-
in dot-dash memories Speaker, sidetone, and 
push button selection of semi-automatic/tune 
or automatic modes. Solid state keying Bencher 
paddle is fully adjustable: heavy steel base with 
non-skid feet. Uses 9 V battery or 110 VAC with 
optional adapter. MFJ-1305. $9 95. 

POLICE/FIRE/WEATHER 
2 M HANDHELD CONVERTER 

$39.95 
" MFJ 
-313 

VHF SWR/WATTMETER 
Low cost 
VHF SWR/ 
Wattmeter! 
Read SVVR 
(14 to 170 MHz) 
and forward/ 
reflected power 
at 2 meters. Has 30 and 300 watts scales. Also 
read relative field strength. 4x2x3 in. 

MFJ-812 $29.95 

./7.1 

t• 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 
• One year unconditional guarantee • Made in USA 
• Add $4 00 each shipping/handling • Cali or write 
for fru catalog, over 100 products. 

MFJ 
MFJ ENTERPRISES, INC.  9 

Box 494, Mississippi State, MS 39762 

1 KW DUMMY 
Tune up fast, extend 
life of finals, reduce 
DAM! Rated 1KW CW 
or 2KW PEP for 10 min-
utes, Half rating for 20 
minutes, continuJus at 
200 W CW, 400 W PEP  --
VSWR under 1.2 to 30 
MHz, 1.5 to 300 MHz. 
Oil contains no PCB. 
50 ohm non-inductive resistor. Safety vent 
Carrying handle 71/2 x63/. in. 

24/12 HOUR CLOCK/ ID TIMER 
MFJ-103 

Switch to 2'495  
hour GMT or 
12 hour format! 
Battery backup 
maintains time during power outage. ID timer 
alerts every 9 minutes after reset. Switchable 
seconds readout. Elapsed timer. Just start clock 
from zero and note time of event up to 24 hours. 
Bright blue .6" digits. Alarm with snooze 
function. Synchronizable With VWVV Lock 
function prevents mis-setting Power out, alarm 
on indicators. Black 5x2x3 in 110 VAC, 60 Hz. 

DUAL TUNABLE SSB/CW 
FILTER 

MFJ-7528 $89.95 
?FY 

I 1 0 1  0 .0 1 

Dual filters glve unmatched performance! 
The primary filter lets you peak, notch. low 
pass or high pass with extra steep skirts. 
Auxiliary filter gives 70 db notch, 40 Hz peak. 
Both filters tune from 300 to 3000 Hz with 
variable bandwidth from 40 Hz to nearly flat. 
Constant output as bandwidth is varied: linear 
frequency control Switchable noise limiter for 
impulse noise. Simulated stereo sound for CW 
lets ears and mind reject ORM Inputs for 2 rigs. 
Plugs into phone jack. Two watts for speaker 
Off bypasses filter, 9-18 VDC or 110 VAC with 
optional adapter, MFJ-1312. $9 95. 

LOAD 
MFJ-250 $34.95 

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

800-647-1800, Call 601-323-5869 
in Miss and outside continental USA 
Telex 53-4590 MFJ STKV 

VI'SA* 
MIRMIPM, 
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FREE 
Free MFJ RTTY/ASCII/C W software for VIC-20 or C-64 with purchase of 
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot, 
ASCII, CW. Type ahead buffer. 24 hour clock. Supports VIC printer. Menu 
Driven. MFJ-1224/1225 cable. On tape. Available separately for $29.95. 

MFJ SOFT WARE 

RTTY/ASCII/ 
AMTOR/CW 
INTERFACE 
CARTRIDGE 

FOR 
VIC-20/C-64 MFJ-1228 $ 69 95  

MFJ RTTY/A.  ,MV Soft' 
INCLUDES MFJ-1228, SOFTWARE ON TAPE. AD D 
VIC-20 OR C-64 AND RIG TO ENJOY COMPUTER-
IZED RTTY/ASCII/CW. ORDER MFJ-1228/MFJ-
1264 FOR VIC-20, MFJ-1228/MFJ-1265 FOR C-64. 

Most versatile RTTY/ ASCII/AMTOR/CW inter 
face cartridge Available for VIC-20 and Commodore 
64. Gives you more features, more performance, 
more value for your money than any other interface 
cartridge available. 
Same interface cartridge works for both VIC-20 and 

Commodore 64. Plugs into user's port. 
Choose from wide variety of RTTY/ASCII/CW, 

even AMTOR software. Not married to one on-board 
software package. Use MFJ, Kantronics, AEA plus 
other software cartridge, tape or disk. 
850 Hz and 1713 Hz shifts on receive and transmit. 
Has mark and space outputs for scope tuning. 
Normal/Reverse switch eliminates retuning. 
True dual channel mark and spun active filters and 

automatic threshold correction gives good copy when 
one tone is obliterated by ORM or selective fading. 
Easy, positive tuning with twin LED Indicators. 
Narrow 800 Hz active CW filter. Automatic PTT. 
Exar 2206 sine generator for AFSK output. 
Shielded XCVR AFSK/PTT Interface cable provid-

ed. Plus or minus CW keyed output. FSK out. 
Powered by computer (few ma.), no power adapter 

to buy or extra wire to dangle or pick up/radiate RFI. 
Glass epoxy PCB. Aluminum enclosure. 41/2x41/2x1". 

UNIVERSAL SWL RECEIVE 
ONLY COMPUTER INTERFACE 
FOR RTTY/ASCII/AMTOR/C W 
MFJ-1225 

•  a • • 
FREE MFJ RTTY/ASCII/CW Software 
TAPE AND CABLE FOR VIC-290R C-64. ORDER MFJ-1225/ 
MFJ-1294 FOR VIC-20 OR MFJ-1225/MFJ-1265 FOR C-64. 

Use your personal computer and communications 
receiver to receive commercial, military and amateur 
RTTY/ASCII/AMTOR/CW traffic. 
Plugs between receiver and VIC-20, Apple, TRS-

BAC, Atari, 71-99, Commodore 64 and most other 
personal computers. Requires appropriate software. 
Use MFJ, Kantronics, AEA and other RTTY/ 

ASC I /AMTOR /CW software. 
Copies all shifts and all speeds. Twin LED indicators 

makes tuning easy, positive. Normal/Reverse switch 
eliminates tuning for Inverted RTTY. Speaker out 
jack. Includes cable to Interface MFJ-1224 to VIC-20 

UNIVERSAL RTTY/ASCII/AMTOR/ 
CW COMPUTER INTERFACE 

Lets you send and receive computerized RTTY/ASCII/AIVITOR/C W. Copies 
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active 
filter for 170 Hz shift and C W. Plugs between your rig and VIC-20, Apple, 
TRS -80C, Atari, TI-99, Com modore 64 or other personal computers. Uses 
MFJ, Kantronics, AEA software and other RTTY/C W software. 

All  ON 

AL vow 

rwoll 

•  

Off 
•wAllt 
LOC., 

•  

ITT! 

DATA  a ,  
Cw 

•  • AL cw 

MFI PTTY 

COMPUTER INTERFACE' 

• 
moot, 

FREE MFJ RTTY/ASCII/CW Software 
COMPLETE PACKAGE INCLUDES MFJ-1224, SOFTWARE ON TAPE, 
CABLES. YOU NEED ONLY VIC-20 OR C-64 AND RIG TO ENJOY COM-
PUTERIZED RTTY/ASCII/CW. ORDER MFJ-1224/MFJ-1264 FOR VIC-20. 
MFJ-1224/MFJ-1265 FOR C-64. 

New MFJ-1224 RTTY/ASCII/AMTOR/CW Com-
puter Interface lets you use your personal computer 
as a computerized full featured RTTY/ASCII/ 
AMTOR/CW station for sending and receiving. Plugs 
between rig and VIC-20, Apple, TRS-80C, Atari, 
TI-99, Commodore 64 and most others. 
Use MFJ software for VIC-20, Commodore 64 and 
Kantronics for Apple, TRS-80C, Atari, TI-99 and 
most other software for RTTY/ASCII/AMTOR/CW. 
Easy, positive tuning with twin LED indicators. 
Copy any shift (170,425,650 Hz and all other shifts) 

and any speed (5-100 WPM RTTY/CW and up to 300 
baud ASCII). 
Copies on both mark and space, not mark only or 

space only, to improve copy under adverse conditions. 
Sharp 8 pole 170 Hz shift/CW active filter gives 

good copy under crowded, fading and weak signal 
conditions. Automatic noise limiter suppress static 
crashes for better copy. 
Normal/Reverse switch eliminates retuning. +250 

VDC loop output drives RTTY machine. Speaker jack. 

MFJ-1224 

$ 9 995 

Automatic tracking copies drifting signal. 
Exar 2206 sine generator gives phase continuous 

AFSK tones. Standard 2125 Hz mark and 2295/2975 
Hz space. Microphone line: AFSK out, AFSK ground. 
PTT out and PTT ground. 
FSK keying output. Plus and minus CW keying 

CW transmit LED External CW key jack. 
Kantronics compatible socket. 
Exclusive general purpose socket allows interfac-

ing to nearly any personal computer with most appro-
priate software. Available TTL lines: RTTY demod 
out. CW demod out CW-ID Input, +5 VDC, ground. 
All signal lines are buffered and can be inverted 
using an internal DIP switch. 
Use Galt° software with Apple, RAK with VIC-20. 
Kantronics with TRS-80C, 11-99, N4EU with TRS-80 
III, IV. Some computers with some software may re-
quire some external components. 
Metal cabinet. Brushed alum. front. 8x1 1/4x6 in 

12-15 VDC or 110 VAC with adapter, MFJ-1312.$9.95 
$21.16, R$-232 adopter for MFJ-1224. 

SUPER RTTY FILTER 

MFJ-725 $ 39  95 
Super RTTY 

filter greatly 
improves copy under 
crowded, fading and weak signal conditions.Improves 
any RTTY receiving system. 8 pole bandpass active 
filter for 170 Hz shift (2125/2295 Hz mark/space). 200 
or 400 Hz bandwidths. Automatic noise limiter. Audio 
in, speaker out jacks. On/off/bypass switch. "ON" 
LED. 12 VDC or 110 VAC with optional AC adapter, 
MFJ-1312, $9.95. 3x4x1 inch aluminum cabinet. 

,CwIpilT7111 ,71W ACT rturrm - . 

or Commodore 64. 41/1511/4x41/4 inches. 12-15 VDC or 
110 VAC with optional adapter, MFJ-1312, $99.95. 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 
• One year unconditional guarantee • Made in USA 
• Add $4 00 each shipping/handling • Call or writs 
for free catalog, over 100 products 

MB 
MFJ ENTERPRISES, INC. 

Box 494, Mississippi State, MS 39762 

CW INTERFACE CARTRIDGE 
• •  FOR VIC-20/C-64 

High performance CW 
Interlace cartridge. Gives 

$ 39 95  excellent performance 
mFj.1228 under weak, crowded, noisy 

conditions. Works for both VIC-20 and Commodore 
64. Plugs Into user's port 
4 pole 100 Hz bandwidth active filter.  800 Hz 

center frequency. 3 pole active lowpass post detection 
filter Exclusive automatic tracking comparator. 
Plus and minus CW keying. Audio in, speaker out 

jacks Powered by computer 
Includes Basic listing of CW transmit/receive pro-

gram. Available on cassette tape, MFJ-1252 (VIC-20) 
or MFJ-1253(C-64),$4.95 and on software cartridge. 
MFJ-1254(VIC-20) or MFJ-1255(C-64),$19.95. 
You can also use Kantronics, AEA 3ther software. 
Also copy RTTY with single tone detection. 

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

800-647-1800. Call 601-323-5869 
in Miss. ana outside continental USA 
Telex 53-4590 MFJ STKV 
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Elegant Rotating 
K9AZG did it right. W4RNL makes it better. 

For sightless and sighted hams alike, this update 
to a 1982 article will be revealing. 

L. B. Cebik W4RNL 

2514 Dereck Drive, Apt. H-1 
Knoxville TN 37912 

Asimple and elegant so-
lution to setting beam 

headings for both blind and 
sighted hams is the K9AZG 
automatic beam aimer (73, 
November, 1982). With a 
few voltage comparators, 
transistors, and relays (plus 

the usual passive and pow-
er-supply components), the 
device controls CDE and 
similar rotator control boxes 
so that by setting a single 
potentiometer, the operator 
can step back and relax as 
the beam turns to the de-
sired heading and stops. 
Sightless hams now have an 
easy  way  to determine 
beam  headings  reliably, 
while the sighted ham can 
use the beam-turning time 

Photo A. The completed beam aimer sits atop the rotator 
control box at the W4RNL operating position. The ac switch 
and power LED are to the left and the clockwise and counter-
clockwise LEDs are to the right. The center knob is the direc-
tion control prior to the addition of calibration markings. 
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for tune-up, logging, and 
other activities. 
The original  automatic 

beam aimer used two sec-
tions of an LM339 quad volt-
age comparator to detect 
the desired change of direc-
tion, as shown in Fig. 1. (Fig. 
1 is redrawn from the origi-
nal to show the individual 
comparators.) Each compar-
ator controls a transistor 
switch and relay which in 
turn control the clockwise 

and counterclockwise switch-
es of the CDE box. Like any 
good idea, we can improve 
upon the original and over-
come some potential prob-
lems. This article describes 
some improvements which 
will prevent a few problems 
that some CDE rotator own-
ers may encounter with the 
original design. 

The Basic Idea 

The basic idea behind the 

Photo B. An interior view of the quick-fixed beam aimer with 
the improvement board to the right. The front perfboard con-
tains the power supply and circuitry, while the rear board 
contains the relays (only two needed for the CD-44). 



automatic beam aimer ap-
pears in Fig. 2. The 500-Ohm 
potentiometer in the rotator 
head changes value with di-
rection, standing at mid-
scale when the beam points 
north and at one of the ex-
tremes as the beam points 
south. Fed by an unground-
ed 13-volt supply, the rotat-
ing arm creates a ground, 
thus changing the voltage 
across the left and right legs 
of the pot as the beam 
moves. From extreme point 
A to center we get a nega-
tive voltage; from point B to 
center we get a positive vol-
tage; and the absolute val-
ues of the two add up to 13 
volts. 

A second potentiometer 
across the rotator pot (say, 
about 25k) will read 13 volts 
across its extremes. More 
significant for beam aiming, 
the voltage between the 
moving arm and ground will 
be zero when the arm and 
the rotator pot arm are equal 
percentages away from the 
same extreme point. If the 
beam points north and the 
second pot is mid-scale, the 
voltage at the second pot 
arm will be zero. If we move 
the second pot counter-
clockwise, leaving the beam 
north, we will show a posi-
tive voltage. We get a nega-
tive voltage if the second 
pot arm is clockwise with 
respect to the beam head-
ing. Together, these voltages 
allow us to turn on one of 
two relays that close in par-
allel to the CDE switches, 
thus activating the rotator. 
That is the function of the 
K9AZG circuit. 

The  maximum  voltage 
that the comparators in Fig. 
1 can see is either plus or mi-
nus 13 volts. When the an-
tenna is counterclockwise 
south and we move the sec-
ond pot arm clockwise to 
the other extreme, the arm 
shows —13 volts to ground. 
In the opposite condition, 
when the antenna is clock-
wise south and the pot is ful-
ly counterclockwise, the arm 
shows +13 volts. If both the 
antenna and the second pot 
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 • TO BRAKE CONTACTS 
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BOX 

Fig 1. The original K9AZG automatic beam aimer (redrawn). 

are at either extreme, the 
pot arm ideally shows zero 
volts. 

Design Limits and 
Quick Fixes 

Unfortunately, only some-
times can we achieve the 
ideal conditions noted above. 
There are two design limits 
to the original beam aimer 
that may present problems 
to some hams. First, the CDE 
rotators have limit switches 
to shut off either clockwise 
or counterclockwise rota-
tion at the south heading. 
Among other functions, the 
limit switches serve to keep 
us from wrapping antenna 
cables like vines around the 
rotator and mast stub. The 
limit switches may leave 
some residual voltage at ei-
ther end of the scale. Imag-
ine that the limit switches 
cut off the rotator at posi-
tions X and Y in Fig. 2. If the 
second pot is at its extreme, 
some small voltage will exist 
and the relay will not open. 
K9AZG counters this at one 
end of the scale with a cali-
bration pot, but the other 
end of the scale goes to 
ground. 
The quick fix for this 

ROTATOR POSITION 
POTENTIOMETER 

soon 

ROTATOR 

METER SUPPLY 
13 VOLTS 

••  

A• C W  70 

4. -• VOLTAGE COMPARATOR 
a .ccw  INPUT CIRCUITS 

BEAM AIMER SENSING 
POTENTIOMETER 
25K11 

Fig 2. The basic elements of beam aiming. 

problem is the substitution of 
a low negative-voltage cir-
cuit to replace the ground 

connection of pin 7 of the 
LM339. Fig. 3 shows a suit-
able circuit using minimal 

Photo C. An interior view of the improved beam aimer shown 
from the opposite side of the case. The new input board 
stands on half-inch pillars over the LM339 socket and tran-
sistors. The feedthrough barrier strip for rotator-control-box 
connections is visible at the rear of the cabinet. 
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EXISTING CIRCUIT QUICK FIX EXISTING CIRCUIT QUICK FIX 

EXISTING POWER 
TRANSFORMER 

DII 

6 

75K 

220 

IN 4001 

PCB 
POT 
20K 

470 
•125V 

TO POSITIVE SUPPLY 
RECTIFIER /FILTER 

Fig 3. Eliminating residual negative-voltage effects. 

components. The 20k pot 
trims the clockwise limit 
voltage to match the rotator 
cutoff point. 
The second design limit 

concerns the LM339. This 
quad voltage comparator is 
not designed for negative in-
put voltages on either the 
signal or reference lines. 
National Semiconductor lim-
its negative excursions to 
—0.3 volts in their rating 
sheets. Experiments on half 
a dozen 339s in the shack 
showed that between 6 and 
8 volts negative input, the 
comparator would cut off. 
There was no permanent 
damage, and the 339 sec-
tion would come back on 
when the negative voltage 

A 

25K 

DIRECTIONAL 
CONTROL 

110VAC 

10K  470K 

PCB 
POT 
20K  75K 

PCB 
POT 
20K 

TRANSFORMER 
FUSE  300 ,9A 

SPST  I/13A  12 6V 

2K 

dropped below the limit 
toward zero. 
The effect of this limita-

tion is that when the anten-
na is fully counterclockwise 
and the second pot arm 
goes fully clockwise, the 
comparator and its relay 
open up as the second pot 
passes east (i.e., about —7.5 
volts). Thus, a rapid excur-
sion  from  southwest  to 
southeast might result in 
nothing happening or might 
require directional adjust-
ments in small steps. 
The quick fix for this de-

sign limit is to keep the sec-
ond pot arm voltage less 
than the comparator limit. 
Adding a 470k resistor be-
tween the 22-1.4F capacitor 

•12V 

11000.F 
255 

1N4001  220  

970 

OK 
CLOCKWISE 

2N2222 

'LED 
POWER 
ON 

•12V 

-6V 

A- -

2 
10Z1 

.•.99.  0.TO PIN 5 
100K 

100K 
e,   TO PIN 6 

• 
22.13 

25K 

• 
10K  470K 
oV,  

22,F 

ev•  • TO PIN 5 
100K 

100K 
  TO PIN 6 

•ADDED COMPONENT 

Fig 4. Input changes to reduce excessive negative voltage. 

and the branching 100k re-
sistors to the comparator in-
puts, as shown in Fig. 4, will 
keep the maximum voltage 
below 7. The beam aimer 
becomes a bit less sensitive 
since now each volt repre-
sents around 50 degrees of 
rotation rather than 28 de-
grees. However, control is 
positive, and precision re-
mains quite adequate. 

For those hams using the 
CD-44 and similar rotators, 
the third relay in the K9AZG 
design is unnecessary since 
there is no separate brake-
solenoid circuit to control 
and no required delay be-
tween the direction switch 
and brake-switch release. To 
discover whether your rota-
tor requires the third relay, 
check the rotator schematic 

Ki 

CDE CONTROL BOX 
TERMINAL STRIP 

2 COMMON 

3 A 

5 C W 

RI. K2 • 12V DPDT  6 CCW 
RELAYS 

TO BRAKE CONTACTS 
IN COE CONTROL 
BOX 

Fig 5. A simplified beam aimer for the CD-44 and similar rotators. 
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in the operator's manual. If 
pin 2 in the rotator is not 
connected to a brake cir-
cuit, then the unit uses an 
automatically-engaging disc 
brake. For this class of rota-
tor, the extra relay contacts 
in the clockwise and coun-
terclockwise switch relays 
may be connected in paral-
lel and used to control di-
rectly the "brake" switch, 
which actually is a master 
ac switch for the rotator. 
Use K9AZG's precautions of 
bringing the ac to a female 
socket on the CDE control 
box rear panel and then to 
the beam-aimer cabinet. 
Fig. 5 shows all the modi-

fications combined in a unit 
that works well with the 
CD-44 rotator. These quick 
fixes, however, are not the 
best possible design for the 
beam aimer. 

Improving the 

Beam-Aimer Design 

The automatic beam aim-
er can be more generally im-
proved by a little redesign. 
Fig. 6 shows the full set of 
improvements. First, using 
LM311s with a dual supply 
from one 12-volt transform-
er is simple enough, and it 
provides for both positive 
and negative trimming of 
the voltage-comparator ref-
erence lines as well as per-
mitting the 311 to accept a 
+13- to —13-volt excursion. 
The uncommitted collector 
of the 311 output allows for 
a zero-to-positive  output 
swing to control the switch-
ing transistors. This design 
thus overcomes both limita-
tions of the original. 
Second, a slight redesign 

of the delay circuit for the 
brake  control  (which  is 



needed for larger rotators 
using brake solenoids) will 
overcome a further poten-
tial problem. The slow de-
cay of the base voltage in 
the orginal brake-relay cir-
cuit can  create  contact 
chatter and possible arcing 
as the coil voltage drops in 
the transistor-collector cir-
cuit. Additionally, the tran-
sistor may draw an excessive 
load while the base voltage 
drops through the linear 
range toward cutoff. To cre-
ate a very positive switching 
action, we need add only 
one more LM311, using it to 
set the delay. Its output 
switches rapidly, turning the 
transistor on and off with 
equal speed. In addition, we 
can add a variable delay to 
the 311 circuit and choose a 
value with the printed-cir-
cuit-board pot during initial 
adjustment. 

Construction 

Construction of the beam 
aimer in any version is 
straightforward  and  well 
covered by K9AZG. Perf-
board works well for proto-
types, although printed-cir-
cuit-board versions would 
make an excellent club proj-
ect. The photos show the 
W4RNL layout. In both pho-
tographs, the rear board 

Part 

Transformer, 12 V, 300 mA 
Ac switch, SPST toggle 
Fuse, 3AG, 1/8 to 1/4 A 
Fuse holder, clip-in 
1N4001, 50-piv power diode 
7812 12-V regulator 
7912 — 12-V regulator 
6-V zener diode, 1 W 
1O00-F, 25-V electrolytic capacitor 
470-sF, 16-V electrolytic capacitor 
22-sF, 16-V electrolytic capacitor 
5-sF, 16-V electrolytic capacitor 
1-sF, 50-V tantalum capacitor 
.1-SF, 50-V tantalum capacitor 
LM339 quad comparator 
14-pin DIP socket 
LM311 voltage comparator 
2N2222, NPN switching 
transistor, TO-92 
8-pin DIP socket 
1N914 silicon signal diodes 
LEDs, colors to suit 
Relay, 12-V, 75-mA coil, 
DPDT 3-A contacts, socket 
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Fig. 6. An improved automatic-beam-aimer design. 
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LM3ii 

2V 
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25V 

DELAY 

•  2N2222 

TIN914 

IK 

®  LED 

•12V  ITT 

-I2V 

containing the relays for a 
CD-44 rotator is mounted a 
full inch above the case bot-
tom to clear the socket pins. 
For the CD-44, the delay cir-

•12I/ 

cuitry was omitted. The for-
ward board containing the 
power supply and compara-
tor circuit rests on half-inch 
pillars to ease front-panel 

Parts List 

Quantity  Radio Shack 
Fig. 5 Fig. 6  Number 
1  1  273-1385 
1  1  275-612 
1  1  170-1270 
1  1  270-739 
2  2  276-1101 
1  1  276-1771 

1 
1  276-561 
1  2  272-1032 
1  272-1030 
1  1  272-1026 

1  272-1024 
1  1 

1  • 
1  276-1712 
1  276-1999 

3 • 

2  3  276-1617 
2  5  276-1995 
2  4  276-1620 
3  3  276-1622 

2  3  275-206 

K3 

•I2V 

•   
K -10.12V CIPDT 

RELAYS 

2 COMMON 

3 A 

0 

0  5 CW  

 0  is ccw 

7 

i• TO BRAKE CONTACTS 
 .• IN CDE CONTROL BOX 

connections. Almost any oth-
er configuration will work as 
well. Follow K9AZG's cau-
tions with respect to ac con-
nections to the rotator-con-
trol-unit brake switch, wheth-
er or not it actually controls 
the brake in your unit. 
One photograph shows 

the beam aimer with quick 
fixes prior to modifications 
for the LM311 comparators. 
To one side of the LM339 
board is the LM311 circuitry 
board which supplanted the 
quick-fix version of the aim-
er in the case. The new 

Terminal strip, barrier or 
feedthrough, 8 contact 
25-kilohm potentiometer, 
panel mount, and knob 
20-kilohm PCB potentiometer 
1-megohm PCB potentiometer 
220-Ohm, 1/4-W resistor 
1-kilohm, 1/4-W resistor 
2-kilohm, 1/4-W resistor 
10-kilohm, 1/4-W resistor 
15-kilohm, 1/4-W resistor 
75-kilohm, 1/4-W resistor 
100-kilohm, 1/4-W resistor 
470-kilohm, 1/4-W resistor 
1-megohm, 1/4-W resistor 
Case, about 5" wide, 6" 
deep, 3 high 
Perfboard (cut from 41/2  • 
by 6, or make PCB) 
Miscellaneous wire, rotator cable, 
grommet, etc. 

1  1  274-653 

1  1 
2  2 

1 
1 
5  6 
1 
3  5 

2 
2  2 
2  2 
1 
2  2 

• 
217-336 
217-338 

1  1  270-253 

1  1  276-1394 
solder, terminal pins, ac cord, 

*Note: Parts not listed with AS. numbers are available from DigiKey, 
Jameco, and other mail-order sources; or experiment with the 
nearest available value. 

Total estimated cost with new parts: $25 to $35. 
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HI-QBALUN 
• For dipoles, yagis, inverted 
vees and doublets 

• Replaces center insulator 
• Puts power in antenna 
• Broadbanded 3-40 MHz. 
• Small, lightweight and 
weatherproof 

• 1:1 Impedance ratio 
• For full legal power and more 
• Helps eliminate TV! 
• With SO 239 connector 
• Built-in DC ground helps 
protect against lightning 

Only $14.95 

HI-fl ANTENNA CENTER INSULATOR 

HI-0 
Balun 

• Small, rugged, light-
weight, weatherproof 

• Replaces center insulator 
• Handles full legal power 
and more 

$6.9. 5With SO 239 connector 

THE ALL-BANDER DIPOLE 
THE PERFECT MATCH FOR 
ANTENNA TUNERS WITH 
A BALANCED OUTPUT 

• Completely factory assembled ready to use 
• Heavy 14 (7/22) gauge stranded copper antenna 
wire to survive those severe storms 

• Center fed with 100 feet of low loss PVC covered 
450 ohm balanced transmission line 

• Includes center insulator with an eye hook for 
center support 

• Includes custom molded insulators molded of top 
quality material with high dielectric qualities and 
excellent weatherability 

• Complete installation instructions included 
• Overall length 135 feet, less when erected as an 
inverted vee or sloper 

• Handles 2 kw PEP & covers 160 through 10 meters 
• May be trimmed to fit small city lots 

MODEL 
Dipoles 
D-80 
D-40 
D-20 
0.15 
0.10 

Only $29.95 

DIPOLES 
BANDS  LENGTH 

80/75 
40/15 
20 
15 
10 

Shortened dipoles 
SD-80  80/75 
SD 40  40 
Parallel dipoles 
PD-8010  80.40,20,10/15 
PD-4010  40,20,10/15 
PD-8040  80,40/15 
PD-4020  40.20/15 

130' 
66' 
33' 
22' 
16' 

90' 

PRICE 

$31.95 
28.95 
27.95 
26.95 
25.95 

35.95 
45'  33.95 

130'  43.95 
66  37.95 
130'  39.95 
66'  33.95 

Dipole shorteners - only, same as included in SD models 
S-80  80/75  $13.95/pr. 
S-40  40  12.95/pr. 

All antennas are complete with a Hl-C) Balun, No. 14 antenna 
wire, insulators, 100' nylon antenna support rope (SD models 
only 501. rated for full legal power. Antennas may be used as 
an inverted V. and may also be used by MARS or SWLs. 
Antenna accessories - available with antenna orders 
Nylon guy rope, 450 lb. test. 100 feet  $4.49 
Molded Dogbone Type antenna insulators  1.00iy 
SO-239 coax connectors  .55 
No. 14 7/22 Stranded hard drawn copper antenna wire  .08ifi 

ALL PRICES ARE UPS PAID CONTINENTAL USA 

Available at your favorite dealer or order direct from 

Van Gorden Engineering 
P.O. Box 21305 • South Euclid, Ohio 44121 

board contains its own nega-
tive regulator, replacing the 
low-voltage zener used in 
the quick-fix versions, as 
well as the 311 comparators 
and new input resistors. 
Removing the IC from the 
original version permitted 
easy substitution of the im-
proved circuit. Except for a 
power lead to the negative 
supply and an input lead 
from the direction potenti-
ometer, all other connec-
tions go through a DIP cable 
and plug into the vacated 
LM339 socket. As the sec-
ond interior photo shows, 
the  new  board  mounts 
above the 339 socket and 
transistors on half-inch pil-
lars. The increased sensitivi-
ty to small knob rotations, 
with preservation of all of 
the quick-fix benefits, made 
the installation well worth 
the effort. 
The mode of construction 

illustrated  in the  photo-
graphs resulted from contin-
uing experimentation with 
the circuitry. I do not recom-

mend it except as an exam-
ple of how noncritical dc cir-
cuits are with respect to 
layout. Any convenient lay-
out will do, including possi-
ble installations inside the 
CDE rotator cabinet. 
These  design  improve-

ments are slight overall but 
they may serve to keep a 
first-time builder from grow-
ing discouraged in the pro-
cess of trying the automatic 
beam aimer. Without know-
ing where to look for clues, 
the source of anomalies can 
be  frustrating.  However, 
K9AZG's basic idea is both 
sound and elegant in its sim-
plicity. So too were his mo-
tives. If you know a sightless 
ham who needs a better way 
to control his or her beam 
direction, follow K9AZG's 
lead and build a version of 
the automatic beam aimer. 
The satisfaction of helping a 
fellow ham get additional 
fun out of operating will 
more than repay the small 
investment in easily-avail-
able components.• 

R PACKET RADIO 
Nous' CONTROLLER 
Now you can get 
in on the fun on 
packet radio! 

• Ready to operate-wired Si tested 
-LOW COST 

• Easy to learn, easy to use 
• Built-in packet Modem 
• Use with computers, terminals. 
teletype machines 
• RS232 serial interface- 45 to 9600 baud  MODEL PK1 
• Uses both ASCII and Baudot  (shown with 10K RAM 
• Programmed for both AX.25 & VADC at 1200 or 600 baud  and 8K ROM/ 
• Automatically recognizes protocol of incoming messages 
• Over 60 commands 
• Custom call sign option 
• Stores received messages until requested at a later time 
• "Block" mode for transferring computer data 
• Operates as an unattended repealer 
• Activates teletype motor to print messages 
• Board accepts up to 14K of RAM 
• Can be customized for LANS and up to 56K RAM 

MODEL P1<-1 wired & tested w/4K RAM  $149.95 
Additional memory (up to 14K total)  10.00/2K 
Manual only-credited with purchase  9.95 
(add $2.00 for shipping) 
RTTY adapter board  12.95 
Custom cabinet-includes installation of INC. on/off 
switch, LED pwr indicator, reset button & pwr jack  24.95 
Dimensions: 4.5 x 9.5 x 1.5 inches 
Pwr required: + 12 VDC, approx. 200 ma. 
Contact GLB for additional info and available options. 

We offer a complete line of transmitters and receivers. strips, 
preselector preamps, CWID'ers & synthesizers for amateur & commercial use. 

Request our FREE catalog. MC & Visa welcome 

GLI3 ELECTRONICS 
1952 Clinton St Buffalo, NY 14206 

716-824-7936, 9 to 4 
Dealer Inquiries Invited 
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YO belt tee FINE GOLD Presents 

HAM JEWELRY 
in 14K Solid Gold 

ALL PIECES ACTUAL SIZE! 

r 4:5‘1 
'f4 

M1 

This finely detailed MICROPHONE in 3.D 14K gold 
steps right out of time itself! Hand carved precise 

details and proportions!  $108.00 

P1  
1, KAltiAV 

$49.95 

/ 

( 14 # 

P2  KAWAV 

$49.95 

$49.95 

J-38 
TRANSMITTING is the 

only thing this J•38 won't 

do! This 14K hand made replica is meticulously 
exact — down to the spring-loaded keypad and 
moving lockout , $149.95 

r er; 

41 
KAIHAV 

Enlarged 
To Show Detail 

RADIO 
MICTIVE I 

KAlEAV 1 RA  
You'll be glowing "RADIO ACTIVE" with your call 

sign engraved on this handsome piece! 

$49.95 

THERE IS NOTHING LIKE THE FEEL OF GOLD! 
These beautiful hand-finished 14K pieces are available as 
pins/tie tacks or pendants (some with space for your call 

sign to be engraved FREE!) The letters and fine details are 
raised and hand-polished for the long-lasting, lustrous 

glow of gold. If you have ever priced 14K gold, you will 

know that these Introductory Prices can't be missed! Order 
today for yourself, loved ones or club gifts! 

100% SATISFACTION / MONEY BACK GUARANTEED! 

"I must say that this is the nicest 

jewelry that I've seen yet. In particular 

the J-38 Key Pin is outstanding . . . what 

a great thing to wear to a ham lest or 

club meetings! These pins could attract 

as much attention as my new car — and 

it has everyone looking!" 
Wayne Green 

W2NSD/1 

FOR ORDERING CONVENIENCE... 
Call us Toll-Free! 1-800-231-4800 

9 AM 6 PM MONDAY-FRIDAY — 10 AM 2 PM SATURDAYS — PACIFIC TIME 
CALIFORNIA RESIDENTS CALL COLLECT 1-619-231-5800 

PRODUCING FINE 
JE WELRY IN 

SAN DIEGO FOR 
10 YEARS 

CLUB INQUIRIES 
INVITED 

ASK ABOUT 
COMPANY LOGOS 

Bank Reference: 
SECURITY PACIFIC BANK 
5th & E St., San Diego, CA 92101 

Mfg. by JNR JEWELRY 

$49.95 

$49.95 

•,) 

$49.95 

D1 

D2 

D3 

Yes! 
Please send me 
CHECK  SEND AS  OTY. 

(Circle Ono) 

0 J-38 PIN / PENDANT   

o M1  PIN / PENDANT   

o RA  PIN / PENDANT   

0 P1  PIN / PENDANT   Name 

0 P2  PIN / PENDANT   Address 

o P3  PIN / PENDANT   Clty/State/ZIp 

0 Dl  PIN / PENDANT   

0 D2  PIN / PENDANT   

0 D3  PIN / PENDANT 

(PLEASE PRINT) 
BILL MY: 

0 MC   

0 VISA I   

EXP. DATE   

0 ENCLOSED IS A CHECK FOR   
Plows Includ• $3.50 for rics6196. Rending and InsulanaL 

Cellfornla residents add 6% sales tax. 

PRIV ENGRAVING! 

My call sign Is 
(For additional Hints, please use sirpoomt• sh•oL) 

ROBERT LEE FINE GOLD • 520 E STREET, 0502, SAN DIEGO, CA 92101 
PLEASE ALLOW 2-3 WEEKS FOR DELIVERY. 
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Food for thought. 
Our new Universal Tone Encoder lends it's versatility to 
all tastes. The menu includes all CTCSS, as well as Burst 
Tones, Touch Tones, and Test Tones. No counter or test 
equipment required to set frequency-just dial it in. While 
traveling, use it on your Amateur transceiver to access tone 
operated systems, or in your service van to check out your 
customers repeaters; also, as a piece of test equipment to 
modulate your Service Monitor 
or signal generator. It can 
even operate off an 
internal nine volt 
battery, and is available 
for one day delivery, 
backed by our one 
year warranty. 

• All tones in Group A and Group B are included. 
• Output level flat to within 1.5db over entire range selected. 
• Separate level adjust pots and output connections for each tone 
Group. 
• Immune to RF 
• Powered by 6-30vdc, unregulated at 8 ma. 
• Low impedance, low distortion, adjustable sinewave output, 5v 
peak-to-peak. 
• Instant start-up. 
• Off position for no tone output. 
• Reverse polarity protection built-in. 

Group A 

67.0 XZ 
71.9 XA 
74.4 WA 

91.5 ZZ 
94.8 ZA 
97.4 ZB 

118.8 2B 
123.0 3Z 
127.4 3A 

156.7 5A 
162.2 5B 
167.9 6Z 

77.0 XB 100.0 1Z 131.8 3B 173.8 6A 

79.7 SP 103.5 IA 136.5 4Z 179.9 6B 

82.5 YZ 107.2 1B 141.3 4A 186.2 7Z 

85.4 YA 110.9 2Z 146.2 4B 192.8 7A 

88.5 YB 114.8 2A 151.4 5Z 203.5 MI 

• Frequency accuracy, ± .1 Hz maximum - 40°C to + 85°C 
• Frequencies to 250 Hz available on special order 
• Continuous tone 

Group B 

TEST-TONES: 
600 
1000 
1500 
2175 
2805 

TOUCH-TONES: 
697  1209 
770  1336 
852  1477 
941  1633 

BURST TONES: 
1600  1850 2150 2400 
1650  1900  2200 2450 
1700  1950 2250 2500 
1750 2000  2300 2550 
1800 2100  2350 

• Frequency accuracy, ± 1 Hz maximum - 40°C to + 85°C 
• Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated by changing value of resistor 

Wired and tested: $79.95 
11111.1 r  

a l COMMUNICATIONS SPECIALISTS 
426 West Taft Avenue, Orange, California 92667 
(800) 854-0547/ California: (714) 998-3021 
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Ernie Franke WA2EWT 
63 Hunting Lane 
Goode VA 24556 

Requiem for the Tube 
This pleasing project is perfect for pentodes. 
It could be the last time you use them. 

Around the shacks of 
most amateurs, one 

easily can find numerous 
antique oddball electron 

• 

tubes. Most of them are too 
small to be made into 
lamps and too large for a tie 
clasp. But still, you want to 

dig out of those shoe boxes 
those nostalgic reminders 
of the good old days and do 
something with them which 

is both functional and at-
tractive. Combining the 
beauty of nature's wood 
with the glass and metal of 

High-power pentode. 
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"Family scene." 

man in the form of book-
ends is a good example 
which should please even 
the most discerning XYL. 

First, you need to visit 
your local lumber yard to 
purchase six-inch by one-
inch-thick shelving. (Even 
though it is called 1", it 
measures only %" thick.) 
The material is then cut 
into two 61/2 " and two 41/2 " 
lengths. Then, using a band-
saw and chisel, a blind 
dovetail mortise is formed 
as shown in Fig. 1. Note that 
the dovetail is only 1/2" 
deep so that it doesn't even 
appear on the inside of the 
bookend. Each piece is then 
sanded, and holes are 
drilled for the tube sockets. 
The two pairs of wood 
pieces are then glued and 
nailed together before ap-
plying stain and varnish. 

Next, a plate is attached 

AMATEUR AND COMMERCIAL 
COMMUNICATION SERVICES to the bottom of the book-

end using contact cement. 
This plate, which keeps the 
bookend from sliding, can 
be made of thin aluminum 
or wood veneer. 

Finally, the tube sockets 
are screwed down into the 
drilled holes. For some 
large tubes such as the 
4-400A variety, one might 
simply drill the 5 holes for 
the tube pins and then glue 
the tube in place. 

There are several good 
candidates for old tubes: 
medium-power transmit-
ting tubes such as the 
4-125A, 1625, 807, and 24G; 
klystrons such as the 2K25, 
2K26, and 417B, which look 
like miniature robots; light-
house tubes such as the 
2C39, 2C40, and 2C43; and 
acorn tubes such as the 954 
through 959 series. A family 

6-10 P.M. 
Sun. thru 'Thurs. 

NAILS 

10.. 

Fig. 1. 

scene of tubes with two 
plate caps was formed on 
one set of bookends using 

-- HOLE FOR TUBE SOCKET 

the RK-34 (father), 2C26 
(mother), and HY75A or 
HY114-B (baby) tubes.• 

**Technical assistance by F.C.C. licensed technicians 
using the finest repair, test, and alignment equipment 
to give you results you can count on. 

*ALIGNMENTS 

.TESTS 

•EVALUATIONS 

.REPAIRS 

•MODIFICATIONS 

•INSTALLATIONS 

• 'F.C.C. Licenses; 
*General Radiotelephone (ship radar endorsed) 
*Second Class Radiotelegraph (ship radar and aircraft 
radiotelegraph endorsed) 
•Amateur Extra Class 

((( 

13313 FOREST HILL RD. 
GRAND LEDGE, MICHIGAN, 48837 

Geff N8CE  411 
517-626-6044 1 
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Ken Kolthoff K8AXH/7 
1103 Carlson 

Cheyenne WY 82009 

New Orders for the R-109 
Two bucks and ten minutes are all it takes 

to re-enlist a vintage receiver. 

The R-108, R-109, and R-110 FM Army surplus 
receivers are readily avail-
able, very well constructed, 
and best of all, inexpensive. 
They are broadband FM sets 
covering 20 MHz to 55 MHz, 

IX I) 

INPUT 
25 2VDC 

LI 
22,AF 

CI 
5000 

NOTE 
UNLESS OTHERWISE SHOWN, 
RESISTORS ARE IN OHMS, 
CAPACITORS ARE IN papf 

1 XI) 
es".. 

•  2 

INPUT 
12 -14VDC 

.1N/No. 

LI 
22,•H 

Cl 
5000 1 

Fig. 1. Original power supply. 

NOTE 

UNLESS OTHERWISE SHOWN, 
RESISTORS ARE IN OHMS, 
CAPACITORS ARE IN ,,pr 

depending on which set is 
used. These sets can be used 
with no conversion on 6- or 
10-meter FM. They are fully 
tunable over their full range. 
I have had good results us-
ing them on various proj-

ects, including converting 
an R-109 to SSB for 10-meter 
use. The sets are very sen-
sitive, using mostly one-volt 
filament tubes. All of the 
receivers I obtained came 
with a 24-volt plug-in power 

L3 
2 OH 

(X2)  (X2) 

C 38 
I  35paE 

C3A 
35,•F 

SHUNT-DRIVE VIBRATOR 
E I 

SERIES - DRIVE VIBRATOR 

L5 
2 OH 

152) 
2 

COB 
350•F 

152) 

C3A 
I  35,•F 

SHUNT-DRIVE VIBRATOR 
El 

SERIES - DRIVE VIBRATOR 

Fig. 2. Power supply modified for 12-14 volts dc. 
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L2 

C2 
5000 

L2 
22µH 

8 1.)(1) 

OUTPUT 
135VDC 

11-X I ) 

I XI) 

OUTPUT 
35 VDC 

r 00  / XI) 

supply (PP-282) which draws 
about 4 Amps. This is an in-
convenient voltage and cur-
rent for mobile use or fixed 
operation when only 12 
volts at low current is 
available. 
Converting  the  24-volt 

plug-in power supply to 12 
volts is easy, quick, and in-
expensive. The only part re-
quired is a Radio Shack 
1-Amp, 400-volt bridge rec-
tifier, catalog number 276-
1173, at $1.89. This plus a lit-
tle solder and wire is all that 
is needed. After the conver-
sion, the unit draws only 1.5 
Amps with 12-14 volts input. 
Power supply PP-282 is lo-

cated in the receiver as a 
plug-in unit. Remove the re-
ceiver from the case by turn-
ing the six hand screws 45 
degrees, then pulling the re-
ceiver out. Loosen the three 
retaining screws, slide the 
retaining bar over, and pull 
out the supply by the wire 
handle. Remove four screws 
to gain access to the supply. 
Two are on the lower back 
and one each on the top and 
bottom of the front. The 
bottom plate is then re-
moved and the upper cover 
pulled off. 
Under-the-chassis changes 

are covered first The com-
ponents are conveniently 
marked—thank you, US Ar-
my. Check each step as you 
proceed. 
1) Solder a wire across the 



LARSEN ANTENNAS TRAVEL 
IN THE FAST LANE. 

Race car communications 
demand the best from an antenna 
under some of the worst conditions. 
Split second decisions require reliable 
signals at exceptionally high speeds. 
That's why Larsen Antennas are 

used on race cars at the Indy 500. 
Because Larsen Antennas are 
designed to take high speed with 
minimal signal distortion. Proving they 
can travel in the fast lane without 
putting a drag on their performance. 
Larsen's precision tapered stainless 

steel whip provides maximum 
flexibility while minimizing radiation 
pattern distortion, giving you a clear 
consistent signal. And Larsen's 

exclusive Kulrod" plating, gives your 
antenna high conductivity to assure 
that maximum power goes into 
communicating — not heat. 
That full measure of performance 

goes into our product integrity too. 
With a no nonsense warranty that 
won't slow you down. 
So, whether you're following the 

racing circuit or a local rescue effort, 
you'll find Larsen Antennas will keep 
you ahead of the situation with 
dependable performance. Ask your 
favorite Amateur dealer to 
demonstrate how you can hear the 
difference with Larsen Antennas. 
Write for our free Amateur catalog. 

,322 

• 
Larsen Antennas 

IN USA Larsen Electronics, Inc. 
11611 N.E. 50th Avenue  PO Box 1799  Vancouver, WA 98668  Phone: 206-573-2722 

IN CANADA Canadian Larsen Electronics, Ltd. 
283 E. 11th Avenue, Unit 101 

Vancouver, B.C. V5T 2C4  Phone 604-872-8517 

KOWA' Is a registered trademark of Larsen Electronics. Inc in USA agd Canada 

Karod. is a registered trademark of Larsen Electronics, Inc. In USA and Canada. 
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with internal power supply R-109 10-meter FM receiver 
PP-282. 

large 1.6-Ohm resistor, R2, 
shorting it out of the circuit. 
2) Disconnect the three 
wires (2 yellow, 1 red) from 
terminals 4, 5, and 6 of 
power transformer Ti. 
3) Solder the yellow wire 
formerly on pin 4 of Ti to 
pin 6 on vibrator socket X3. 
4) Solder the yellow wire 
formerly on pin 6 of Ti to 
pin 1 on socket X3. 
5) Solder the 1-Amp, 400-
volt bridge wires marked ac 
to terminals 4 and 6 on Ti. 

6) Solder the wire on the 
rectifier marked — (nega-
tive) to ground, pin 7 of 
socket X3. 
7) Solder the  red  wire 
formerly on pin 5 of Ti to 
the + (positive) wire of the 
rectifer. 
8) Turn the supply over 
and make two changes to 
power plug X1. 
9) Move the bare wire from 
pin 6 of X1 to pin 5 of X1. 
10) Solder a wire from pin 
3 of X1 to pin 2 of X1. 

80M IN 24 FT! 

116 

Put a broad bandwidth 80M dipole in 24 ft with the 
SLINKY DIPOLE'' antenna. Comparable low SWR, space 
savings and performance on ALL HF bands, including 
SWL and WARC. Complete kit: 2 special 4" coils, 50' 
RG-58/U coax, balun kit, mounting hardware and 
instructions. Great for apartments, condominiums, motels 
and vacation use. Easy set up and adjustment. 

Ask for FREE antenna comparison sheet 

Blacksburg Group 
Box 242 Suite 500 
Blacksburg, Virginia 24060 
703/951-9030 

$67.95 postpaid (in U.S.A. 
Money Back Guarantee 
Virginia residents 
add 4% sales tax 

HAL Proximity Kevin   

HAL 1.2 GHz Prescaler built and tested   

PRE-AMPLIFIER 
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-290 MHz BANDWIDTH ( - 3dB POINTS), 
19dB GAIN  KIT $8.95 

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz, 12dB GAIN 

FULLY ASSEMBLED AND TESTED $12.95 
HAL-PA-2.1 GM: 2 STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER. 
MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20dB GAIN. ALSO HAS AN 
IMAGE REJECTION FILTER.  FULLY ASSEMBLED AND TESTED $34.95 

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS 
THAN $25, PLEASE INCLUDE ADDITIONAL $2.50 FOR HANDLING AND MAILING 
CHARGES. SEND 204 STAMP FOR FREE FLYER. 

HAL-TRONIX INC- 1010 
31 P.O. BOX 1101 

SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 

Bottom view with the modified power supply in place. 

11) Reinstall  the power-
supply cover and base plate 
and plug the unit into the re-
ceiver; tighten the retaining 
bar screws. 
12) In the receiver, be sure 
that switch Si is in the 
6/12/24-volt position. 
13) On the outside of the 
receiver, install a jumper 
wire into the Receiver Con-
trol plug between pins 1 and 
H. Leave the insulation on 

the center of the jumper 
because  100  volts  lives 
there. 
14) Put the receiver back 

into the case and apply 12-
14 volts dc plus to pin B, 
negative to ground, pin C, 
on the power plug. That 
completes the conversion to 
12-14 volts dc.• 
Author's note: The power-supply 
conversion also works with the 
RT-70 6-meter FM transceiver. 

HAL-TRONIX, INC. 
HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHz) 
2304 MODEL et KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS  $19.95 
2304 MODEL 02 KIT (with preamp)  $29.95 
2304 MODEL 03 KIT (with High Gain preamp)  $39.95 

MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE 
CAST HOUSINGS 

BASIC POWER SUPPLY  $19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE  $24.95 

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO 

4vo 2100-2500 MHZ 
'AMR-II COMPLETE UNIT 
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES 
A PC BOARD, POWER SUPPLY, CABLES & CONNEC-
TORS—PRE-ASSEMBLED AND TESTED. 24dB GAIN 
OR GREATER. 

BUY YOUR FIRST UNIT AT $99.95 
3 OR MORE UNITS AT $89.95 Si. 

• HAM MICROWAVE RECEIVER 
NTSC RF Modulator with saw filter  kit $19.95 
(for use with computers: satellite systems and interfacing) 

Cabinet, power supply and hardware   $12.95 

$19.95 
$89.95 

cP 

"HAL" HAROLD C. NOWLAND 
WSZXH 
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(73 INTERNATIONAL 
Each month, 73 brings you 

ham-radio news from around the 

world. In this collection of re-
ports from our foreign corre-
spondents, we present the lat-
est news in DX, contests, and 
events, as well as keep you 
abreast  of  the  technical 
achievements of hams in other 

countries. 
If you would like to contribute 

to your country's column, write 
to your country's correspondent 
or  to  73:  Amateur  Radio's 

Technical Journal, Pine Street, 
Peterborough NH 03458, USA, 
Attn: Jack Burnett. 

ARGENTINA 
Alberto Silva LU1DZ 

Grupo Argentin° de CW 

Carlos Dihel 2025 

1854 Longchamps 
Buenos Aires 

Argentina 

Carlos Vienna Cam e/to PY1CC 

Rua Alonso Pena, 49/701 

20270 Rio de Janeiro 

Brazil 

THE LU3ZI SOUTH 

SHETLAND ISLANDS DXPEDITION 

Pushed by the same marvelous im-
pulse, the spirit of radio amateurs, the 
GACW (CW Argentine Group) sponsored 

the LU3ZI DXpedition to the South Shet-

land Islands, following the success of the 
previous LU7X (1979) and L8DIX (1982) ex-

peditions to the States Islands for the CO 
Worldwide CW Contest. 

Aware of its responsibility, the GACW 

group operators for such DXpeditions are 
chosen from among the most reliable and 

skillful DX men in the group, and the 

splendid results in former and present 

DXpedit ions show this to have been done, 

for operating capabilities, techniques, 

rules, and ethics were respected to the ut-

most. 
An expedition to the Antarctic conti-

nent is extremely expensive, but the care-

fully planned project of Jorge F. Vrsalo-

vich LU7XP was approved by the Direcion 
Nacional del Antarctic° (Antarctic Nation-

al Management), which rules all activities 

concerning the Antarctic continent in Ar-

gentina—the Institut° Antarctic° Argentl-

no  (Argentine  Antarctic  Institute)  in 

charge of all scientific investigations 

being one of its most important branches. 
So, ultra-expensive transportation and 

logistical help were assured by the Argen-

tine government; other problems were our 

responsibility! 
Alberto LU1DZ started the job to get all 

that was missing: Oscar Rosily LU5DVO 

brought  a rotator,  Jorge  Aimoyraghi 

LU1EWL got a 3.5-kW generator from the 

Air Force, fuel and transportation to the 

docks were the job of Benjamin C. Cavai-
lin LU9EMB, together with a second, 

4.8-kW, generator. A 24-meter tower came 

from LUEIDO, a 3-element tribander Palom-

bo beam was the contribution of Salvador 

Palombo LU3FG, and Carlos Rodriguez 

LU2DFX brought his own transceiver. 

Ronaldo Silva LU3EDZ checked and pre-

pared the generators. 

LU7XP, LUBDO, and LU1DZ were to be 

the team, but almost-last-moment rea-
sons stopped LU7XP and LU8D0 in Argen-

tina. Ronaldo Silva LU3EDZ became the 

last-minute solution, and it now became a 

two-man team. 

On board the ship, the Bahia Pars/so, 

Alberto and Ronald() left Buenos Aires 

January 5, 1983, reaching Potter Cove on 

25th of May Island eight days later, after a 

perfectly normal trip except for a storm in 
Drake's Passage which kept some in bed 

for 24 hours, seasick! From January 13 to 

16, helicopters and boats landed all equip-

ment to go to the scientific station, Ten-

'ante Jubany. 
Ronaldo LU3EDZ, mechanics king, as-

sembled generators, tower, and all during 

five long days of steady rain and snow and 

40- to 60-kph winds with gusts to 90. A 

one-hour period was all the time Ronaldo 

could stand before getting shelter for rest 

again. 

And then, at 1315Z January 16, CW on 

20m, came the first contact, with W5RK, 
followed by CP7GM, LU9AX, and LU7XP. 

The first SSB OSO was with LU4US/rtwo• 

bile on January 28th, and then came 

LU2CM/mobile,  LU1DBO,  LU400,  and 

others. 

During the seventh day of operation, 

after a 17-hour pileup, excessive ear-

phone use caused Alberto LU1DZ trouble 

and fatigue, and the Teniente Jubany sta-

tion physician had to stop CW operations 

for a while. Alberto then had a two-day 

SSB operation. 

During a rest period, Daniel Vergani, 

chief botanist of the Mammalian Study 

Plan, took operators on a boat trip near 
Mariana Cove. The boat came upon four 

Jubarta whales, and Pablo Ljumberg, the 

diver managing the boat, happily got to 

not more than ten or fifteen meters from 

the whales. A possible emergency dive for 
all into frigid water was rather worrying! 

An FT-101E transceiver and an FL-

2100Z amplifier held up perfectly for the 

very hard 30-day operation, along with a 
Bencher key and an Autek manipulator 

with CMOS memory. SSB operations were 
great fun, too; discipline and respect for 

rules and ethics were perfectly obvious. 

Lower bands, surprisingly, were very 

hard to operate, with ORN level close to 

S5, and Si on 20 meters. This was true for 

weeks, which will give you an idea! 

Openings to 3.5 and 7 MHz coincided 

with the best conditions on 14 MHz, so the 

question was: do a good job on the 

20-meter band or try some problematic 

OSOs on lower bands? Conditions on 20 

were good until 0430Z, but then trans-
horizon radar came on, S9 plus 40! From 

daybreak to afternoon, until 2000Z, bands 
were closed, with few openings to 10 and 

15 meters. Only 5 good openings on 28 

MHz to Europe and North America, not so 
good to Africa and west Asia. Funny, dur-

ing two nights on 15 meters and close to 
0400Z, we could OSO Asia but signals 

didn't even move the S-meter! On 20 

meters, from 0900Z to 1100Z. Asia was 
worked with the beam to the west! From 

L•w_ .4.--'41c1-416itkt-L141a tiltm-- 111 

The helicopter moved all equipment between beach and ship. 

0230Z to 0500Z, the antenna beamed west 
of America presented strong echo trou-

bles; the same to Oceania. A Tahiti signal 

came 30 dB over 9 no matter where the an-

tenna was beamed! 

On 20 meters, an open road could be 
found by looking for band noise; between 

330° and 30°, noise showed possibilities; 

due south was absolute silence. 

For Alberto, a 160-meter lover, the hap-
piest moments were when the 57 stations 

In South America, Central America, North 

America, and  Europe all OSO'd  180 

meters! 
During  rest  periods,  an  automatic 

beacon operated CW at 28277, 30 Watts, 
dipole antenna, for ionospheric observa-

tions. It was exciting to hear the LU1UG 
5-Watt beacon, vertical antenna, 28255 

kHz, back in General Pico City, province of 

La Pampa, 124 meters above sea level (a 

12BY7 and EL86). 
Exciting, too, was the visit of the Willi-

waw, Willy de Rose's (VIQXR/MM) 9-meter 

little yacht, a traveller of all seas. He 

lunched with Alberto but had to leave 
quickly—a storm coming. 

During the 28-day operation, 20,125 
OSOs were made, 17,654 in CW and 2,471 

SSB. Totals by bands- 160m-57, 80m-

204, 40m-1,105, 20m-8,916, 15m-6,414, 

and 10m-3,429. Six continents and 123 

countries were worked. THE OSO was cn 

160m with K7POS/MM sailing the North 

Pacific off the Alaska coast! A 599 RST 

and even a short chat was possible! 
A Palombo trIbander was used for high 

bands; on 40m, 80m, and 160m an inverted 

V did well, 80m with the V at 15 mete-s 

high, and the others with the V 13 meters 

high. 
The Teniente Jubany generator pow-

ered the station most of the time; our own 
generators were used only when power 

stopped from the base, from 0200Z to 

09001 
During pileups, as many as 186 OSOs 

were realized in one hour, but after we got 

to 12,000 OSOs, pileups decreased and 

the rate came down to 120 OSOs per hour, 

tops. 
Ending time came, and in a hurry all 

was disassembled because the ship was 

near the beach and all equipment had to 

be packed and taken aboard, in spite of 
strong winds and night coming. But anxie-
ty to go home brought new strength to 

Alberto and Ronaido, and in about ten 

LU1DZ on the key at LU3ZI. 
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hours they were aboard, going back home 

after their 53-day adventure, a marvelous 

experience, and once again an expedition 

proved  GACW's  capabilities  in such 

cases with first-class results. 

Our special gratitude to Lieutenant 
Colonel Luis Fontana of the DNA, to all in-

stitutions who helped us, to friends and 

members of the GACW, and to all oper-

ators who helped us with their patience, 

understanding, and support, thus making 

the LU3Z1 South Shetland islands DXpedi-

tion a success to be remembered. 

OSLs were to be delivered to GACW, 

Carlos Dihel 2025, 1854 Longchamps, 

Buenos Aires, Argentina—an address 

well known to DXers. 

AUSTRALIA 
J. E. Joyce VK3YJ 

44 Wren Street 

Altona 3018 

Victoria 

Australia 

There are many contests on the ama-

teur-radio bands throughout the year and 

Australia has its fair share, with most of 

us entering these contests, airier serious-
ly or in a lighthearted manner. 

However, there is one contest in Austra-

lia that is never entered into with a flip-

pant or lighthearted manner because of 

what it represents. 

I am speaking, of course, of our Remem-

brance Day Contest, held on the closest 

weekend to August 15 each year to honor 

the Australian amateurs who lost their 

lives in W WII. This date, August 15, has 

special significance for us as it was on 

that day, in 1945, that all W WII hostilities 
ceased in the Pacific area. 

The trophy itself is of typical amateur-

radio-oriented design, featuring a yagi an-

tenna mounted on a tower. This trophy is 

perpetual, being awarded each year to the 

winning division of the WIA (Wireless In-

stitute of Australia). 

As this is a local competition, with 

points being scored only for contacts be-

tween Australian call areas plus New Zea-

land (e.g., VK1 to WO and ZL) on all ama-

teur bands, it does create a lot of friendly 

rivalry between each state's amateurs, 
with the winning state or division having 

the honor of keeping the trophy at their 

headquarters until they hand it over to the 

next winning division—but keeping it, of 

course, if they win it again. Their term as 

trophy holder is not forgotten as each win-

ner has its name engraved on a metal 

shield attached to the base of the trophy. 

The reigning champions of the RD Con-

test are the South Australians (VK5), with 

their latest win in 1983 making it ten wins 

out of the last twelve years. A remarkable 

achievement considering that they are 

competing against a much larger amateur 

population in the eastern states, e.g., VK2 
or VK3. 

We have, over recent years, had New 

Zealanders also entering Into this com-

petition with a lot of interest but, as yet, 
no luck in winning this trophy. Also in this 

category are the P29 (ex-VK9 Papua New 
Guinea) stations. 

Certificates are also awarded to the 
top-scoring stations in each division, with 

the winning division being decided by the 

formula: Total points times weighting fac-
tor, divided by total divisional licenses. 

Each division is divided as follows: 

• VK1 —Australlan Capital Territories 
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Landing beach, 600 meters from the 0TH 

0TH site at the Teniente Jubany station. 

• VK2—New South Wales (plus Norfolk 

Island, Lord Howe island) 

• VK3—Victoria (and remainder of Aus-

tralian Antarctica) 

• VK4—Oueensland (and offshore is-

lands—Willis and Thursday) 
• VK5—South Australia (and Northern 

Territory—VK8) 

• VK6—West Australia (and offshore is-

lands including Cocos, Keeling, Christ-

mas, Heard, and part of Australian Antarc-
tica) 

• VK7—Tasmania (and Macquarie is-

land) 

The VKO is by far the most sought after, 

as a contact with them gives you the 
greatest single number of points. 

In recent years it has been the policy of 
the WIA to have some notable person 

open this contest. So far, we have had 

three of our Prime Ministers honoring us 

with their presence, the latest one being 

the Rt. Hon. Malcolm Fraser, in 1976. We 

also have had two Ministers of Communi-
cation and several State Governors, with 
Mr. Richard E. Butler, Dy. Sec. Gen., ITU, 

doing honors for the occasion in 1979, 

showing that members of our government 

and other notable dignitaries hold this 

contest, and what it stands for, in the 
highest esteem. 

Listening for this contest, you won't 

find the usual ORM all over the bands that 

we hear with some of the larger contests, 
for we have only approximately 14,000 11-

censed amateurs in Australia, with a 
percentage of these restricted to VHF and 

above. Also, not all of the remaining 

amateurs are interested in contests, so it 

makes It a real relaxed style of operating, 

with time to have a quick chat with old 

friends or overseas stations looking for a 
short OSO or new country—particularly in 

our early hours of the morning when any 

contact  to keep you awake is very 
welcome. 

K CALLS 

The K call is a special license introduced 
in 1980 to cater to those amateurs who 

hold two licenses, namely the Novice and 

the Limited. There has been an abnormali-

ty with this class of license which our 

DOC (Department of Communications) 
has rectified this year. 

Previously, the problem had been that 

as a Limited license-holder able to oper-

ate on all bands above 50 MHz, you did not 

have to pass any CW test, giving you a 

very technically-minded person who has 
passed the equivalent of our full-call li-

cense in the theory aspect but has failed, 

or has not tried, the test on CW at 10 wpm, 
send and receive. 

The Novice license gives you access to 

the HF bands of 80, 15, and 10 meters, but 

to pass this test, you need CW at 5 wpm, 

send and receive, so it is possible for an 

amateur here to hold two licenses, one for 
his Novice call starting with, e.g., VK3 -N, 

-V, or -P, and his Limited starting with 

VK3 -X, -Y, or -Z. The result was much 

confusion on the bands. 

This caused our DOC to create the K 

call, giving the holder of both licenses the 

option of using (but not requiring) one call-
sign only, starting with a K, e.g., VK3K-

The problem was that as a Novice he 
could operate on CW, but as a Limited he 

could not operate CW on the higher fre-

quencies. The DOC has now granted the 

holders of this special call the privilege of 

CW operations above 50 MHz. 

So, if you hear a VK3K operating on the 
higher frequencies using CW, please slow 

down, as his CW speed may be only 5 

wpm. Some, with their keyboards, will be 

able to operate at higher speeds, but as 
our exam test is with a hand key, their ex-

pertise on the keyboard is to no avail until 

they pass the hand-sent test to gain their 
full-call license. 

4C> 
BRAZIL 

Carlos Vienna Carneiro PY1CC 

Rua Afonso Pena, 49/701 

20270 Rio de Janeiro 

Brazil 

Gerson Rissin PY1APS/PY7APS 

PO Box 12178, Copacabana 
20000 Rio de Janeiro, RJ 

Brazil 

NEW PREFIXES IN BRAZIL 

Since June, 1975, Brazilian states have 

had a special prefix so that an immediate 

identification was possible for radio ama-

teurs in Brazil as soon as the call was 

given. Brazil has nine regions and 26 

states and territories. The PV prefix was 
changed to PP, PT, PR, PS, PW, PV, or PU 

in certain regions, according to the num-
ber of states in each. 

To identify Class C radio amateurs (al-

lowed only phone mode on 80, 160, VHF 
and UHF, and CW mode on all bands ex-

cept 20 meters), three-letter suffixes start-

ing with W, X, and Y were in all prefixes 
now in use. 

Also with the PY0 prefix for Brazilian 

ocean islands and DXCC "countries" (Fer-
nando de Noronha, Trindade, and S. Pe-

ter/S. Paul), this sure was a hit with prefix-

hunters all over the world, delighted with 
new possibilities. 

But what couldn't be imagined by Bra-

zilian authorities was the tremendous run 

to Class C, since VHF facilities and conve-

niences and a "no-code" license were a 

very strong appeal to former CBers and 
others. 

VHF being their only goal, almost no 

one cared for HF restrictions, and so VHF 

operators came by the thousands, thus 
"blowing up" the system by using up all 

"three-letter" combinations started by W, 

X, and Y! So a new law has been published 

in Brazil, modifying Class C prefixes and 
creating  a new  curiosity for prefix-
hunters. 

From February 13, 1984, Class A and B 
radio amateurs (except for Amapa Ter-

ritory—PU8 ...) will continue with their 

actual call letters, prefixes, regions, and 

suffixes as before; Class A and B radio 

amateurs in Amapa territory will be PY8, 
like in Para State. 

Important modifications come to Class 

C operators now all under PU prefixes 

from 1 to 9, according to the region they 

belong to. No more PP. PT, or PY, but only 
as follows: 

• 1 Region—PU1 —Rio de Janeiro and 

Espirito Santo States 

• 2 Region—PU2—Sao Paulo, Goias, 
and Federal District 

• 3 Region—PU3—Rio Grande do Sul 
State 

• 4 Region—PU4—Minas Gerais State 
• 5 Region —PU5—Parana and Santa Ca-

tarina States 

• 6 Region—PU6—Bahia and Sergipe 

States 

• 7 Region—PU7—Pernambuco,  Ala-



goas, Paraiba, Rio Grande do Norte, and 

Ceara States 

• 8 Region—PU8—Para, Amazonas, Ma-

ranhao, Piaui, Acre, Rondonia, and Ama-

pa States, and Roraima Territory 
• 9 Region—PU9—Mato Grosso and 

Mato Grosso do Sul States; PUG—Ocean 

Islands Fernando de Noronha, Trindade, 

S. Peter/S. Paul Islands 

So what's going to happen from now 

on? Well, NEW Class C radio amateurs 

will have their calls according to PU prefix 

determinations; already prefixed radio 
amateurs a few at a time will be called to 

DENTEL (the Brazilian Telecommunica-

tions National Department) and will have 

their prefixes changed according to the 
new law. This will take some time, for 

Class C operations in Brazil are a great 

majority spread all over our big country; 

this will mean trouble for our authorities. 
Due to this new law, the PU8BI opera-

tion from Macapa, in Amapa, took place 

under a ZY8BI call (OSL information to 

PY8BI as announce, a last-minute change 

although the DX News sheet and others 

had spread the word. 
CW operators will have a better chance 

to OSO the new PU Class C since regula-

tions allow them almost all CW bands ex-

cept 20 meters! 

de PY1CC 

AMATEURS VISIT 

PRESIDENT FIGUEIREDO 

Directors of the Brazilian Amateur 

Radio League (LABRE) were kindly received 
in the Palace by the President of Brazil, 

General Joao Baptista Figueiredo. Taking 

the opportunity, they invited him to head 

the first meeting of the 4th Brazilian Con-

vention held in the city of Brasilia to cele-

brate the 50th anniversary of the League. 
The audience lasted about thirty-five min-

utes, and the President asked questions 

about amateur-radio activities in Brazil. 

Finishing the audience, the President sur-

prised everybody when he said that he 

also expects to be an operator after his 
time as President. In fifty years of the 

League, it was the first time that a group 

of operators was received by a Brazilian 
President. 

THE DEATH OF W4KCF 

With deep regret, the Bulletin edited by 

the Brazilian League recorded the passing 

of Victor C. Clark W4KFC, President of the 

American Radio Relay League. The death 

of Vic brought a painful sense of loss to 

all amateurs in the world. 

MEDITATION 

Inge Tobias de Agular PY2JY is well 

known as the controller of the Brazilian 

Young Ladies Net, meeting every Wednes-
day on 14.248 MHz from 1900 to 2100 UTC. 

One night, about two years ago, while in a 

hospital after a surgical operation, the 

consequences of which were not then 

known, she wrote on a piece of paper this 

meditation, which I will translate, trying to 

give the same meaning as it had in Por-

tuguese. 

My God, if I die now, I will die happy 

Because I knew friendship, 

Kindness, collaboration, and altruism. 

Since my first day as an amateur, 

Up to now, nobody disappointed me. 

From South to North, from West to East, 

I have friends and when they hear me, 

They become happy to meet me again. 

A lot of them, I will never know personally. 

Only through their OSLs or letters. 
Hearing their voices 

I'm happy when I can recognize 

A few of them whom I had known 
personally 

In someplace in the world. 

They received me like a sister, 

And we enjoyed ourselves with 

happiness, 

Like very old good friends. 

When I participated in any emergency 

operation, 

I never stayed alone. 

Always I had friends who helped me. 

I could understand that amateur-radio 

activity 

Is always friends working together 

When I needed help, 

I received it immediately. 

Nice friends! 

To be an amateur is to live with happiness. 
Happiness to have so many friends 

On whom you can count always. 

Happiness to have the chance to help 

someone with difficulties. 

Sadness when you need to transmit bad 

news. 

Happiness to be acquainted to another 
friend. 

Happiness to meet someone again. 

Happiness to have the chance to help 

impartially. 
And/am happy because I am sure I 

performed my duty. 

de PY1APS 

GREAT BRITAIN 
Jeff Maynard G4EJA 

10 Church fields 

Widnes WAB 9RP 

Cheshire 

England 

THE UK SCENE 

I wonder at the continuing ingenuity of 

equipment designers to produce more 
and more exciting products that do not 

really offer any significant improvements 

in performance in relation to their fun-
damental job (or principal function)! 

The prime example of this must be in 

the ongoing development of radio receiv-
ers for the enthusiastic listener (rather 

than the hi-fi enthusiast or casual observ-

er). There do not seem to have been any 
significant strides in performance recent-

ly. (Performance, that is, measured by way 

of sensitivity, signal-to-noise ratio, inter-

modulation distortion, or whatever.) And 
yet the new models continue to hit the 

streets and continue to persuade large 
numbers of listeners to part with large 

quantities of hard-earned cash. The most 

recent model is the Sony ICF 7600D syn-
thesized full-coverage shortwave receiver 

(with Band 2 FM coverage just in case you 

get fed up with the ORN and OSB). 

I have had a Sony ICF 2001 for about 18 

months since I acquired It for a trip to Ni-

geria. Whilst in that country I wanted, ob-

viously, to be able to tune In to BBC World 

Service (if only to remind myself that 

home was still there). I also needed to 
make some subjective assessments of 

shortwave propagation from up country to 

Lagos. The ICF 2001 was a useful piece of 

kit, particularly in an area with a crowded 

shortwave spectrum. Being able to find 

readily a particular transmission simply 
by keying its frequency was a positive 

bonus. 

That was the good news—the bad was 

the size and weight of the unit (although 

much  smaller than a "conventional" 
shortwave receiver) and its voracious ap-

petite for D cells which I had to take in 

quantity to avoid being dead in the bush. 

The new model, though, comes very 

close to the shirt- or vest-pocket short-

wave radio (of reasonable performance, 

that is). Although only small enough to fit 

into a poacher's pocket, it will fit easily in-

to a corner of my briefcase. This means I 

can carry It (and its AA-size dry cells) on 

my many business trips. And that was the 

justification for paying about $250. Now 

when I am away on business, I can still 

listen to the world. 

It never ceases to amaze me just how 

much traffic there still is on the shortwave 

bands. Satellites and computers and 

other hi-tech gadgetry are OK in their 

place, hut, seemingly, there is still no sub-

stitute for tried and tested methods. 

A recent bringing together of comput-

ers and shortwave radio may be of interest 

to aeronautically-minded readers. A num-

ber of utility stations around the world 

transmit Volmet messages giving plain-
language weather information for princi-

pal airports. The broadcasts, including in-

formation such as cloud base, visibility, 

current weather, etc., are intended primar-

ily for aircrew. The Royal Air Force (RAF) 
is responsible for some Volmet transmis-

sions in the UK. On 4.720 MHz they now 
use a computer-synthesized voice. The 

station seems to broadcast all day. 

UK CONTESTS 

The Radio Society of Great Britain 

(RSGB) organizes and coordinates a great 

many contests throughout each year. 

Many of these are on the VHF bands and 

above (70 MHz, 144 MHz, 432 MHz, 1296 

MHz, and higher frequencies being repre-

sented) and of little interest, therefore, to 

non-European readers. There are, how-

ever, a number of HF contests with an em-

phasis on working UK stations. Those fol-

lowing the publication date of this issue 

of 73 include: 

• 2-3 June  HF National 

Field Day 

• 23-24 June  Summer 1.8 MHz 

• 15 July  ORP Field Day 

• 1-2 September  SSB Field Day 

• 7 October  21-28 MHz phone 
• 21 October  21 MHz CW 

• 10-11 November  2nd 1.8 MHz 

• 12 November, 
20 November, 

28 November, 

6 December, and 
14 December 28 MHz 

Cumulative 

In all cases, UK stations will be looking 

for as many DX multipliers as they can 

find. DX stations will find these dates use-
I ul for Increasing their log entries of all UK 

prefixes. 

ISRAEL 
Ron Gang 424MK 

Kibbutz Urim 

Negev Mobile Post Office 

85530 Israel 

In the last few columns, I've dealt with 

specific areas of amateur radio in Israel. 
In the meantime, a number of news items 

have accumulated, so the time has come 

to take care of these odds and ends. 

CONTESTS 

The Israel Amateur Radio Club Contest 
Committee has announced three upcom-

ing competitions. The first two are on a 

national basis—the Spring Contest on 

Israel Independence Day, May 7, on 160, 

80, and 40 meters only, and a VHF-UHF 

test to be held in the summer. Of interest 

to readers of this column is the long. 

awaited Israel-International DX Contest 

that is planned for mid-October. When 

details become available, they will be 

rushed to the international amateur press 

THE JERUSALEM AWARD 

The  following  are  the  final  re-

quirements for the coveted Jerusalem 

Award: Ten different Israeli stations must 

be worked, including no less than seven 

Jerusalem staions. All modes and bands 

are permissible, and the contacts must 

have been made since January 1, 1983. No 
OSLs are necessary—Just a log of the 

contacts, verified by two other licensed 

amateurs. This is to be sent along with 

eight IRCs to the award manager, Dr. Mitt 
Gordon 4X6AA, PO Box 4079, Jerusalem, 

Israel. 
The rules for the two awards of the 

Israel Amateur Radio Club remain un-

changed and are to be found in this col-

umn in the August, 1983, issue of 73. 

STS-9 

Quite a bit of interest was created here 

by the flight of the STS-9 space shuttle 

with Dr. Owen Garriott WSLFL operating 

on board. A few diehards assembled the 

antennas specified by AMSAT and kept 
themselves up-to-date on orbit and fre-

quency information. To the best of my 

knowledge, the only contact with the Co-

lumbla in our region was made by our 

neighbor, His Majesty King Hussein JY1. 

In the Royal Palace, an American tele-
vison crew recorded this historic OSO, 

which later was televised all around the 

world. At the time of this contact, ama-

teurs in the region who were monitoring 
W5LFL's frequency heard nothing, point-

ing to the fact that this contact was a pre-
arranged sked. 

NEW REPEATER FOR TEL AVIV 

Tel Aviv has become the recipient of a 

brand-new, two-meter repeater to replace 

the old one, long suffering from problems 

of intermod and low sensitivity. In a care-

mony in the Motorola Israel offices, Yair 
4X4GH, Avner 4X4GE, and David 4X4WA, 
representing Motorola, presented the re-

peater to representatives of the IARC. 

Since then, Aharon 4Z4AG has been test-

ing and adjusting the machine, and by the 

time this is in print, it should be on the air 

on R7, 145.775/.175 MHz. 

Yair Yosef I 4X4GH, speaking for Moto-

rola, said that his firm views the amateur 

public as a technical resource in the field 
of electronics, and thus Motorola contin-

ues to aid the radio amateurs of Israel in 

developing a national repeater network. In 

reply, 'ARC president Aharon Kirschner 

4X4AT gave recognition to the fact that 

the entire chain of IARC repeaters has 
been donated by Motorola Israel. Aharon 
praised Mr. Yosefl, who had done every-

thing in his ability to aid the IARC. After 

the speeches were over, glasses were 

raised to toast "the repeaters that are on 

the way." The meeting was concluded 

with a guided tour of the company's labs, 

conducted by 4X4GE. 

MINISTRY OF COMMUNICATIONS NEWS 

An ongoing dialogue, once every three 

months, is being held with represen-
tatives of the Ministry of Communica-

tions. The following items have been con-

cluded up to this date. 

Every planned change in amateur li-

censing will be made known to the IARC 

executive before it is made public knowl-

edge. The chart of allotted frequencies 

and powers will be deliberated upon by a 

joint group from the Ministry and the 

IARC. The possibility of placing IARC 
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peelers in Ministry of Communications 

sites will be examined. 

The process of licensing visiting ama-

teurs from abroad is to be simplified. And 

the physical size of the amateur license is 

to be reduced from certificate to wallet 

size. 

CB IN ISRAEL? 

A committee from the Ministry is to be 

set up to examine the establishment of a 

code-free license according to the fol-
lowing guidelines: The license will be 

granted to those passing an exam cover-
ing conditions of the license, voice oper-
ating procedures, and safety precautions. 

A single crystal-controlled frequency in 

the 27-MHz region will be allotted, and 

both input and effective radiated power 
will be limited. 

Ehud "Ed" Zager 4Z4UR has compiled a 

12-page booklet dealing with lightning 

and communications systems. The book, 

distributed free of charge to IARC mem-

bers, covers everything you ever wanted 

to know about lightning, the damages it 

can cause, and how to protect your sta-
tion effectively from its ravages. Who 

knows? Maybe Ed can be convinced to put 

out an English edition! 

Not long ago, I received an unexpected 
but welcome visitor, Major George Mixom 
N410M, who recently came over to these 

parts to serve with the Multinational 

Forces in the Sinai peninsula observing 

the Israel-Egypt peace treaty. George, a 

reader of this column, was on his way 

back to Egypt after picking up his Israeli 

reciprocal license in Tel Aviv and decided 
to drop in and say hello. There is not yet an 

Egyptian-American reciprocal  licensing 
agreement, so George doesn't know if 

he'll be able to get permission to operate 

portable SU. If he does, I'm sure he'll have 
some big pileups to contend with. 

In conclusion, I'd like to give you again 

the present procedure for obtaining a re-
ciprocal license during your visit to Israel. 

You appear in person with your valid ama-

teur license (not a photocopy) at the office 
of the Ministry of Communications, on the 

tenth floor of the Shalom Tower on Ahad 

Ream Street, downtown Tel Aviv's high-

est building. A reciprocal permit will be 

issued on the spot free of charge. Office 

hours are from 9:00 am to 1:00 pm, Sunday 

through Thursday, and the phone number 

is (03)-610278. 

ITALY 
Mario Ambrosi 12MOP 
Vie Stradelle, 13 

20129 Milano 

Italy 

The January issue of Radio Rivlsta (the 

Italian League magazine) dedicates one 

page to the awards sponsored by 73 with 

the reproduction of three of the awards. 

On the opposite page there is a photo of 

the Italian Islands Award. It's a very nice 
one and we have been writing about it to 

call your attention to it. (See the January 
column.) 

In the same magazine, the cover photo 

and 10 pages cover usage of the personal 

computer in the radio shack. Particular at-
tention is given to the Commodore 84 that 
is becoming very popular in Italy (we are 

waiting for the first copies of RUN) and to 

some locally-built interfaces. 

Lots of excitement between Italian 

2-meter users for the activity of W5LFL 
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during the first days of December. Owen 
Garriott was heard with very strong sig-

nals on the 5th and the 7th of December 

and was worked by a few of the 2-meter 

big guns. It was not necessary, in any 

case, to have anything special to read 

him; it was enough to turn on a hand-held 
transceiver, but It was not easy to work 

him due to the huge number of people 
calling him. 

I1NRF and l5FBP have had confirma-
tion of contacts; more are expected. 

NEW FREQUENCIES IN ITALY 

The Italian Ministry of Telecommunica-

tions has given written confirmation of 

the new frequencies assigned to Italian 

operators. 

• 1830-1850 kHz with a maximum output 

power of 100 W. For the area of Sicily, the 

upper limit is 1845. 

• 18068-18168 kHz. For the moment, 

only on  a secondary  priority  basis; 

awaiting the reallocation of the existing 
services to other frequencies to become 

primary. 

• 24890-24990 kHz. Same situation as 

above. 

• 1296-1298 MHz with a maximum ERP 
of 50 W. 

• 1267-1270 MHz only for satellite ser-

vice, to be assigned on a personal basis 

upon request. 

• 10100-10150 kHz. We will be autho-
rized to use only 10 kHz on this band. The 

Italian League has been requested to in-

vestigate and report what is the best part 

of these frequencies. The choice will be 

very easy as we will only have to find 

where the interference is lowest. In fact, 
Radio Moscow is received at 10115 with 

9+ 40 signals and Arabian broadcasting 

uses 10120 with 9 + 20 reports. 

MOBILE SERVICE, REPEATERS 

The Ministry of Telecommunications 

has agreed to authorize the local oper-

ators to work mobile on 144 MHz and up 
with a maximum power of 10 W; no clarifi-

cation is given as to whether this is input 

or output. 

This is an important point as it recog-

nizes the mobile service, and possibly it 

can be a first step to get the same kind of 
authorization also on HF. 

The same day, the authorities recog-
nized the existence of repeaters on the 
2-meter band. Rules will be issued on this 

matter in a short time. 

BO METERS 

The 80-meter band is still a subject of 

dispute between the League and the Post-

al Administration. We can now see the 

possibility of finding a solution to be able 

to use all the band, but it will take several 

months to reach the final agreement. 
A first step towards it is the acceptance 

from the Administration not to take too 

strong actions against hams found out of 

the authorized small portions of frequen-

cies. From now on, the "bandits" will re-
ceive only a written note of the violation 

instead of having the license suspended 

for one month and a fine. All the above is a 

clear indication of a different attitude to-

wards the amateur community, and this Is 

mainly due to the kind but firm approach 
taken by the Italian League. Let's hope it 

will continue this way. 

FIRST CA RTTY 

The first county RTTY award has been 
given to Joe 10AOF from Rome. He had to 
contact 12,000 US stations to be able to 

reach the 500 different counties. In the 

meantime, he has also worked 192 coun-

tries and is now trying to reach the 200 
level; that is quite an achievement for a 

RTTYer! He is always looking for the 

States, so if you hear him, give a call. 

Maybe you will be interested to know 

that in our country you can install a televi-

sion station and broadcast porno films all 
through the day and you will get into no 
troubles. 

LIBERIA 
Brother Donard Steffes, C.S.C. 

EL2ALIWB8HF Y 

Brothers of the Holy Cross 

St. Patrick High School 

PO Box 1005 
Monrovia 

Republic of Liberia 

Antenna parties!  Amateurs here in 

Liberia love to go to antenna parties! 

Saturday night I was talking to one of 

my friends on two meters. He had spent 
most of the day on Embassy Hill helping 

to put up a three-band Cushcraft. He apol-

ogized because I was not invited for the 

occasion. As a matter of fact, it was less 
than a year ago that I had helped put up 

the same antenna at another location. Evi-
dently, in this instance, they had a tower 

on the roof of a multi-storied building and 

had found It necessary to build a working 

platform at the base of the tower. The size 

of the platform limited the number of "ex-

perts" that could be accommodated. I felt 
left out but understood that it really could 

not be helped. As It worked out, the anten-

na didn't work. 

It was too late in the day to do anything 

more, so everyone went home and we 

spent the evening on two meters advising 
the group on what they should do the next 

day. I made the brilliant suggestion that 

they make some ohmmeter checks before 

they take down the whole antenna. 

"There is really no reason why the thing 
shouldn't work." 

After a hard night, the group reassem-
bled the next day, which was Sunday, and 

began to run tests. It turned out that the 
baiun was shorted so they took it out and 

connected the coax directly to the driven 

element. After a few loops were put into 

the feedilne at the upper end, the swr was 
almost one to one. 

I mentioned above that we had put up 

the same antenna for another amateur 

less than a year previously. He was a be-
ginner and had built his first kit, a Hot 

Water one zero one. That didn't work 

either. Just about the time we finished 
troubleshooting the rig and had him on 

the air, he was given another assignment 

and sent to another country. That is a 

chronic situation in these parts, at least 
so it seems. 

In my experience, amateurs like to help 
each other, but over here in Liberia I think 

that this spirit is "special." The reason is, 
of course, that there are so few of us and 

the fact that parts and service are scarce. 
In spite of poor mail service, we manage 

to move radios and parts up and down the 

country as the necessity arises. It may 

take a couple of weeks or a month, but pa-

tience is something that one learns very 
rapidly. 

We do have a good repeater and that 
gives us communication with amateurs 

who have two-meter equipment, but more 
importantly we have the West African Net 

which meets every Sunday morning at 

0800 Zulu. Most of the counties of Liberia 

check in on Sunday morning so we are 

able to pass messages. The net meets dai-

ly at 0700, but not as many of the stations 

are able to check in on the daily schedule. 

We don't miss an antenna party if we 

can help it. 

MALAYSIA 
Mohammed Salleh 9M6M0 

Radio & TV Malaysia 
Mile 1V2 Tuaran Road 

Kota Kinabalu 
Sabah 

East Malaysia 

MOUNT KINABALU EXPED MON 

We started off from Kota Kinabalu at 

about 1500 local time (0700 UTC) on 
January 13, arriving at Kinabalu National 

Park at 1700. The National Park is about 

48 miles (77 km) from Kota Kinabalu. 

There were ten of us in the group-1 was 
the only amateur-radio operator. Eight of 

us managed to get beds in the hostel. 
(One of my friends and I had to sleep in our 

individual cars.) The park is 5000' (1524 

meters) above sea level. The night was 
quite cold and It was raining. 

The next day at 0700 we reported at the 
park headquarters located a few hundred 

yards from the hostel. After having coffee 

at the park's canteen, we started off in a 

hired vehicle (small truck) to the power 

station three miles away. From the power 
station, we started walking up. We had 
one guide and we did not hire any porter to 

carry our load. Every one of us carried a 

haversack. I had to carry a 2-meter mobile 
transceiver, one 12-volt, 12-Amp/hour mo-

torcycle battery, and an antenna (Slim 

Jim). The antenna Is a home-brew job from 

Practical Wireless, for April, 1978, F. C. 
Judd G2BCX. 

When we started, Sylvester, one of my 

friends in the group, decided to help me 

carry the battery and the 2-meter rig. This 

was really appreciated because we were 
to climb about four miles before stopping 

over for the night at the Panar Laban 

shelter at 11,000 feet (3,000 meters). All 

along the way the temperature was com-
fortable and cool. We took some pictures; 
we were very tired as we got closer to 

Panar Laban. I felt a little short of breath 

and had a slight headache at the high 
altitude. 

Some of the boys reached Panar Laban 

at 1230, but myself and three others arriv-

ed at 1500. It was a relief to see Panar 
Laban! 

After getting the bed and the sleeping 
bag ready, I set up the equipment (FDK 

8000, 2-meter FM) with the antenna be-

tween two rocks, almost on the ground. I 

started calling CO at about 0500 UTC with 

one Watt of power, FM. Not long after the 

call, I heard VS5HG from Bandar Seri Be-
gawan, Brunei; he came in 5/7. He was 

running 25 Watts into a groundpiane. 
Brunei is about 320 km away. And after 

about 20 minutes of the OSO, during a 

break, I heard another station talking to 
VS5HG. 

The other station was a bit weak with a 

lot of noise. Later on, I could identify that 

It was Gerald VS5GA. So I asked VS5HG to 

tell Gerald that I could hear him weakly. 

Later on, I understood that Gerald could 

hear me, so I increased power to 5 Watts. 
So, with me running 5 Watts and Gerald 

running 25 Watts, we managed a long 

Continued on page 122 



Attention 
Moonbouncers 

and Satellite Communications Enthusiasts 
Introducing New Ultra High 
Performance Antennas 
from KLM Electronics, Inc. 
KLM Electronics is fueling the Moonbounce and Oscar 10 
revolution with Antenna Equipment that delivers truly 
Out-of-This-World performance. 
For the Moonbouncer, our New 2M- I6LBX is designed 

to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the 2M-16LBX an 
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays. 
The New 432-30LBX follows the same pattern as the 

2M-16LBX, and soon will become the industry's standard 
of comparison. 
Featuring straight forward construction, and an innova-

tive tapered boom that greatly reduces windload and adds 
strength and durability. Virtually unbreakable, insulated, 
3/16" rod parasitic elements are anchored through the boom 
to insure years of trouble-free performance. 
For the satellite enthusiasts, the 2M-22C high gain 2 

meter, circular polarized antenna, features the same rugged 
construction and total flexibility as our very popular 
2M-14C with a 2db increase in gain. 
Four or more 2M-22Cs make an excellent array for 

Moonbounce (EME) by eliminating Faraday fading. 
Fiberglass/aluminum stacking frames are available as 

well as 2 and 4 port power dividers and phasing harnesses 
to optimize the performance of these type arrays. 

Watch for our new elevation drive system coming soon. 

432-30LB X 
BANDWIDTH  430-440 MHz 
*GAIN   17.3 dBd 
BEAMWIDTH  (E) 19°, (H) 20 
FEED IMP  50 ohms unbal. 
BALUN   included 
BOOM LENGTH  21 ft. 11 in. 
F/B   20 dB  F/S   30 dB 
VSWR   1. 5:1 
WINDLOAD  i  71 sq. ft. (max.) 
TURNING RADIUS   12 ft. 4 in. 
WT. (lbs.)   9 lbs 

2M-22C 
BANDWIDTH   
*GAIN   

144-148 MHz 
13 dBdc 

BEAMWIDTH  (E) 32°, (H) 32° 
FEED IMP  50 ohms unbal. 
BALUN  (2) 4:1 coaxial 
BOOM LENGTH   19 ft. 1 in. (tapered) 
VSWR 
WINDLOAD 
ELLIPTICITY 
CIRCULARITY SWITCHER  CS-3 included 
WT. (lbs.)   11 lbs. 

1  5:1 
1  85 sq. ft. max. 
-0- 1.5 dB max. 

2M-16LBX 
BANDWIDTH   
*GAIN  (144 MHz) 14.5 dBd 
BEAMWIDTH  (E) 26°, (H) 29' 
FEED IMP  50 ohms unbal. 
BALUN  4.1 coaxial, 2 KWPEP 
BOOM LENGTH  28 ft. 1 in. (tapered) 
VSWR  1  5:1 
WINDLOAD  (H) 1.75 sq. ft. (V) 2.44 sq. ft. max. 
WT. (lbs.)   10 lbs. 
TURNING RADIUS   15 ft. 5 in. 

144-146 MHz 

See the complete line of KLM antennas and equipment at 
your local dealer, or write for our catalog. 

*To provide a more accurate and consistant gain figure, performance of this KLM 
antenna has been carefully measured and correlated in accordance with National 
Bureau of Standards Note #688. This gain figure may appear somewhat conservative 

when compared with others commonly found in conventional industry literature and 
based on older, less exacting rating methods, 

M i r l P.O. Box 816 
  Morgan Hill, CA 95037 
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HAM HELP 
We are happy to provide Ham Help list-

ings free, on a space-available basis. We 
are not happy when we have to take time 

from other duties to decipher cryptic 

notes scrawled illegibly on dog-eared 

postcards and odd-sized scraps of paper. 

Please type or print your request (neatly!), 

double spaced, on an EIV: "x11" sheet of 
paper and use upper- and lowercase let-

ters where appropriate. Also, please make 

a "1" look like a "1," not an "I," which 

could be an "el" or an "eye." and so on. 
Hard as it may be to believe, wears not fa-

miliar with every piece of equipment man-

ufactured on Earth for the last 50 years! 

Thanks for your cooperation. 

Need schematic diagram for the Spec-
tronlcs DD-1 digital frequency display 

which I'm using with a Yaesu FT-101E. 

Will make copy and return. Please send to: 

Jack Duncan KIIICNN 

RFD 3, Crestview Drive 
Denison IA 51442 

Help! I now own a working NC-109 

general-coverage receiver. I need informa-

tion about it so that when it no longer 

works, I can find out why. (Also. I may 

want to perform modifications to it.) 

Also, I have been having a terrible time 

tryig to connect  a Western  Electric 

111035C3A-type touchtoneTM pad to a 

500-type telephone set. Any help at all will 
be greatly appreciated. 

Andrew W. Gaunt 

52 1/2 Washington Street 

Newburyport MA 01950 

Does anyone have a way to convert a TI 

99/4a computer into a code keyboard? 

B. F. Knoll KA8710 

707 N. Wisner 

Jackson Ml 49202 

I need an operating/service manual for 

a Javelin model 3100 (North American 
Video Corp.) closed-circuit TV camera. 

Larry Steele KIIUKO 

5060 Chickweed Or, 

Colorado Springs CO 80917 

I need any information, manuals, or 

schematics for the Analab Type 1100 

oscilloscope with Type M 16 plug-in. 

W. A. (Walt) Eddy K5GDD 

111 N. Maddox 

Dumas TX 79029 

I am desperately looking for a few of the 

miniature CB walkie-talkies made by Data 

Magnetics Corporation called the Pocket 

Corn. They were two-channel 100-mW 
units, model number XB-100. 

I am also interested in old CB equip-
ment of all types and conditions Please 
send info and prices, 

Dennis R. Starks 

Box 95 

Cross Timbers MO 65634 

Please, where can I find a manual for a 

solid-state OS-8G scope', 

Russ Lawson K1MOU 

124 S. Grand Street 

W. Suffield CT 06093 

(203)-668-2871 

CORRECTIONS 
The address for Ham MasterTapes, as it appeared in the May "Review" section, was 

incorrect. The new address is 136 East 31st Street, New York NY 10016. 

PfRECI51011 
PROCESSICIG 

Provides total dynamic range control 
with very low distortion 

• Selectable processing modes 

envektpe compression or peak 
limiting 

• Variable high and toss 

response equalization 

• Five segment LED display 
• Easy to install and use ullh any 
trans mitter Itransceher 

Introductory price-5186.95 ppd. 
For hrochure oIlS  omplele imhnital spec ification. rontmi: 

ANALOG TECHNOLOGY 
--

P.O. Box 8964 • Fort Collins CO 80525 

Jim Gray W1XU 

73 Staff 

I am looking for schematics and/or op-

erator's manuals for the Regency Mon-

Itoradlo 4-band receiver (model WT4) and 

the Johnson Viking Adventurer transmit-

ter (no model no.). I also need crystals for 

the xmitter for any of the Novice bands. I 

will pay reasonable costs. 

Carl Arndt 

Box 215 

Andaie KS 67001 

I need the schematic (only) for a Gonset 

model G-77 mobile transmitter. Also, I 

need a schematic (and possibly manual) 
for a Calico (California Instruments Co.) 

model 8000 digital voltmeter. I will pay rea-

sonable copying costs  and  postage. 

Thank you. 

W. Richmond WD4CP0 
521 Rawlings St. 

Louisville KY 40217 

A circuit diagram is needed for a vin-
tage receiver (about 1940) built by the 

Mackay Co. for maritime communica-
tions, with regenerative control, Model 

128AX. It covers .15 kHz to 640 kHz in four 

bands. Any help will be appreciated. 

Ken Hunt WB7OVU 

6519 Valhalla 
Klamath Falls OR 97601 

Need schematic diagram and manuals 

for (1) Lafayette Model HA-600A solid-

state 5-band receiver, and (2) Kantronics 
Model 130-408 direct-conversion CW re-

ceiver.  Will  pay  copying  costs  and 
postage. 

M. K. Ellefsen W1KJ F 
128 Momingside Drive East 

Bristol CT 06010 

I need a schematic/service manual for a 

Kris Mach 3-B, amateur bands, 10 and 6 

meter, linear amp, serial 4112608, I will 

gladly pay for Information! 

William G. Sallenger 

Rt. 2, Box 524 

Windsor NC 27983 

I'd like to hear from anyone who has 
successfully interfaced a Model 33 Tele-

type machine to a Vic-20. I want to use the 

Model 33 as a printer for a Vic/AIR-1 
system. 

Bob Howie WA4ZID 

Rt. 1, Box 516 

Union MS 39365 

GO MOBILE WITH YOUR H.T.! 
Model I —Icom IC-2A/T. Etc, 
Model K•1 for TR-2500 

—slides on bottom of radio 

Guaranteed! 

Model K —TR-2400; 
—powered thru battery plug 

Model N— FT-208R 

Model T —Simple mod for Tempo 

NOW FOR FT-206R & TR-2500 

Model Y—FT-207R, 
—fits into battery compartment 

•A unique battery eliminator• 
HANDITEK Regulator allows 
constant hand-held operation 
from auto DC or base supply 

with no nicad drain and 
WITHOUT RADIO MODIFICA-
TION! $24.95 PPD in USA. CA 
add 81.50 Sales Tax. 
460 

HANDI•TEK 

P.O. 00X 2205, LA PUENTE, CA 91748 

I will be on a student bicycle tour in the 

Cape Cod, Massachusetts, area in the 
month of August. I plan to operate two 
meters FM on the trip from the following 

areas:  Truro,  Orleans,  Nantucket, 

Martha's Vineyard, and Plymouth and 
would like to hear from hams in these 

areas to find out what the best range re-

peaters are. Any info will be appreciated 
and acknowledged 

Jeff Gomsteln KD2BE 

35 Green Hill Road 

Springfield NJ 07081 

I have been interested in hamming for 

some time, but until now have never taken 

the appropriate time to really look into 

what is necessary to get started. I am a 

missionary with the Salvation Army, serv-
ing in Buenos Aires, Argentina. I have 

spoken with my father in St. Louis a num-

ber of times with the aid of a licensed op-
orator here. 

I would like to know how to get started 

and what equipment is necessary. I will 

not be able to use a rig here in Argentina, 

as I only have 11/2  years yet here, then will 

be coming back to the States. And here, to 

be able to use a ham outfit, you have to 

have a complete, thorough police clear-

ance (because of the trouble in the past 

with undercover groups using the radio 

against the government). But perhaps I 

can study and get in contact with a li-
censed operator here who is from the 
States. 

Can you put me in touch with someone 

who can help me? Any help that you can 
give or suggest  will  be greatly ap-

preciated. 

Thank you again for your help 

Capltan Richard B. Forney 

EJercito de Salvacion 

Sucursal 3, Casilla 194 

1403 Buenos Aires 

Argentina 

Need the schematic and crystal multi-
plication factor for the KAAR FM TR500 
transceiver (450 MHz). 

Need schematic and info on adding FM 

capability to the R-482/URR-35 receiver 
(225-400 MHz). 

Harold D. Donaldson WB6SKV 
8850 Phoenix Avenue 

Fair Oaks CA 95628 

Recently I met a young lady who is trav-

eling to Southern Yemen this summer to 
be a missionary for two years. I offered to 

try to set up a schedule with a ham oper-

ator in Yemen. Well, I'm sure you already 

know my problem—the most recent infor-

mation I have does not list South Yemen 
as allowing third-party traffic or reciprocal 
operating licenses. Do you know if the US 

Embassy there operates a ham or MARS 

station (I'm in the military), and if so, what 

would be the best way to set up a 

schedule so that she could send traffic 

back home? Do you have any other ideas 

on how we could work around the third-

party traffic regulations? She will be work-

ing at a hospital in an American com-

pound only a few hours from the US Em-
bassy. 

You can be of tremendous help since I 
have never before attempted to set up a 

schedule with a DX station and am run-

ning into a lot of problems that I don't 
know how to work around. 

David Patton WA4TOBAll 
3410 El Morro Road 

Colorado Springs CO 80910 

Wanted: Atwater Kent speaker 

Q. R. Galbraith K5TVC 
4303 Kingsway Drive 

Farmington NM 87401 
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STANDARD FEATURES: 
• 

Autopatch/Reverse Patch, W/O & 1 Inhibit 

Dial Pulse Converter 

Autodialer 
• 

Phone Line & Over the Air" Command Modes 
• 

Touch Tone Control of 'Timeout, 'Hang Time', Patcl-

Timeout, TX Inhibit/Reset, Patch Inhibit/Reset, 
P.L. On/Off (w/optional P L. board), etc. 
Up to 4 Auxiliary Functions 

Full 16 Digit Decoding 

Touch Tone Mute 

Unique Courtesy tone 
"Kerchunk Killer" 

Timeout Warning 
• 

Automatic CW ID & ID Command 
• 

30 WL VHF, 40 Wt. UHF Xmtrs, 

Full  2!f,f neI Metering, LECrPtinction Indicators 
- oune "Local Control" Pad. --

Spectrum now wakes 3 lines  f Repeaters —the 
world famous 'S.per Deluxe' SCR-1000/4000, the Low 
Cost line of SCc177, and the hE N State of the Art 

Microprocessor  Controlled  S:R2000X  Line  of 
Repeaters! 

The SCR77 Repeaters mainta n the quality oi 
design, comporents and construction which have 

made Spectrum gear famous throughout the world 
for years. However, all of tre 'bells & whistles' 
which you may not need or irit have been elimi-
nated —at a larca cost savings tc you! The SCR77 is 
a real "workho -se" basic ma...1-iine designed for 
those who wa -1 excellent, super-reliable perfor-
mance year afte - year—but no fells! (PL',12 Pole IF 
Filter, Front Eni Preselector, .ard a 30-40W Trans-

mitter are the c.nly-built-in' oritions available: but 
Autopatch, Rerote Control, a -xi other equipment 

can be connected via the rear )anel jack.) 

Of course, if Fou do want a full featured/Super 
Deluxe Repeater, with higher power (30-150 W), ani 
a full list of t̀•Jilt-in' options, then you want or 
SCR100014000 or the NEW SCR2000X—  Ulti-
mate in Repea;ers. Available w th: Full Autopatch/ 

reverse Patch/LandLine Controt Touch Tone Cor-
trol of various repea-.er functiois; 'PL'; "Emergency 

Pwr.ID"; various Tone & Time 1.1-lits, etc. 

Call or write today for details and prices! Factory Direct or throi. gh Export Sales Reps only. 

Get your order in A.S.A.P.! 

1055 W. Germantown Pk, S6 • Norristown, PA 19401 • (215) 631-1710 *Telco: 846-211 
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ANNOUNCING 
the premiere of 

Learning to use your IBM PCjr becomes easy 
and fun with jr magazine. Because jr keeps 
things simple, the whole family will learn and 
understand while they enjoy themselves. 
jr will explain how the PCjr works and guide 
you step-by-step in setting up your system. Most 
of all jr will answer your most important ques-
tions month after month . . . like 
• What can I use my PCjr for? jr 

magazine will teach you how to pre-
pare household budgets,  balance 
your checkbooks, do your taxes and 
organize schedules and lists. 
• What about the kids? From kindergarten to col-

lege, jr helps the kids with educational programs in 
every subject area. 
• Are there more serious uses for PCjr? Yes! 

You'll improve your own business skills by learning 
about word processing, spreadsheets and graphics. 
• What about having fun with PCjr? Relax and 

enjoy all the latest games with your whole family. 
Plus: 
• What programs should I choose for the PCjr? 

jr magazine will tell you what programs on the market 
will run on the PCjr, and which ones won't. Plus what 
new programs are on the way. jr will evaluate them 
before you buy. 
Order your subscription to jr today and you'll get 

the special charter subscription rate of $14.97. That's 
25% off the basic subscription rate! Plus, with your 
pre-payment of check, American Express, Visa or 
Mastercard we'll send you a FREE issue making a 
total of 13 issues for $14.97. 
Take advantage of this incredible charter subscrip-

tion offer. Mail the attached card, the coupon or call 
TOLL FREE 1-800-258-5473. In New Hampshire call 
1-924-9471... TODAY! 

• 

Jr  For IBM's Home Computer   

Box 903 Far mingdale, NY 11737 

Sign me up as a charter subscriber to jr. 
I understand that with prepayment of check or 

credit card I'll receive a FREE issue making a total 
of 13 issues for $14.97. Save $5.00 off the basic rate! 

0 CHECK/MO 0 MC 0 AE 0 VISA 0 BILL ME 

Card # 
Signature 
Name   
Address   
City  State  7ip   

Exp Date   

Canada & Mexico $17.97, 1 year only, US funds drawn on US bank. 
Foreign Surface $34.97, 1 year only, US funds drawn on US bank. 
Foreign airmail, please inquire. Please allow 6-8 weeks for delivery. 

40 

—J 



( SOCIAL EVENTS 
Listings in this column are provided free of 

charge on a space-available basis. The fol-

lowing information should be included in 

every announcement: sponsor, event, date, 

time, place, city, state, admission charge (if 

any), features, talk-in frequencies, and the 

name of whom to contact for further informa-

tion. Announcements must be received by 73 

Magazine by the first of the month, two 
months prior to the month in which the event 

takes place. Mail to Editorial Offices, 73 Mag-

azine, Pine St., Peterborough NH 03458. 

BLACKSBURG VA 

MAY 31-JUN 2 

Virginia Polytechnic Institute and State 

University will hold a new workshop, Per-

sonal Computer and STD Computer Inter-
facing for Scientific Instrument Automa-

tion, on May 31-June 2, 1984, at Virginia 

Tech, Blacksburg VA. The workshop is 

$395.00 for the three days and will be di-

rected by Mr. David E. Larsen, Dr. Paul E. 
Field, Dr. Jonathan A. Titus, and Dr. Chris-

topher Titus. Each participant will wire 

and test interfaces. For more information, 

write Dr. Linda Lef fel, CEC, Virginia Tech, 

Blacksburg VA 24061, or phone (703)-961-

4848. 

SEASIDE OR 

JUN 1-3 

The 1984 Oregon State/ARRL North-

western Division Convention will be held on 

June 1-3, 1984, at the Seaside Convention 
Center, Seaside OR. A single convention 

registration is $6.00 in advance and $7.00 at 
the door; a couple convention registration 

is $7.00 in advance and $9.00 at the door, a 
teen convention registration is $2.00 (chil-

dren under 12 will be admitted free). Flea-

market tables are $5.00 each per day or 
$8.00 each for two days. Hours on Friday 

are 5:00 pm to 9:00 pm; on Saturday, 8:00 
am to 9:30 pm; and on Sunday, 9:00 am to 

2:00 pm. Snack bar food will be available. In 

addition to the flea market, features will in-
clude exhibits, seminars, forums, ladies' 

and children's activities, an ARRL break-
fast, and a Saturday-evening banquet with 

guest speaker Roy Neal K6DUE, Science 
Editor of NBC News. Talk-in on 145.45 

( - 600) and 146.52 simplex. For advance 
tickets for the banquet ($13.50 each) and 

registration, send a check payable to Ore-

gon State Ham Convention to Oregon 
State/ARRL Northwestern Division Conven-

tion, PO Box 920, Seaside OR 97138. For 

additional  information,  call  1-(5031-640-
5456, 14503)-738-6461, or 14503)-644-0752 

evenings. 

GUELPH ONT CAN 
JUN 2 

The Guelph Amateur Radio Club (VE3ZM) 
will hold the 10th annual Central Ontario 

Amateur Radio Flea Market and Computer-

feat on Saturday, June 2, 1984, from 8:00 am 

to 400 pm, at Regal Hall, 340 Woodlawn 

Road West, Guelph ONT. General admis-
sion is VIM and children 12 years and un-

der will be admitted free. Vendors' admis-

sion is $5.00 per 8-foot space. Doors will be 

open to vendors only from 6:00 am and a 
quantity of 3' x 8' tables will be available for 

rental for $5.00 each. Features will include 

commercial displays, surplus dealers, com-

puter software and hardware, indoor and 
outdoor displays, and a refreshment con-

cession.  Talk-in  on  147.960/147.360 
(VE3ZMG) and .52/.52 simplex. For further 

information,  contact  Susan  Barabus 

VE3BEC or Joe Barabas VE3BXN at (519)-

824-1404 (Guelph), Ralph Bartlett VE3BJX 
at (519)-836-2097 (Guelph), Henry Christian-

sen VE3BYU at (519)743-9022 (Kitchener), 

Fred Hammond VE3HC at (519)-822-8323 
(Guelph), or the Guelph Amateur Radio 

Club, PO Box 1305, Guelph ONT N1H 6N9, 

Canada. 

ST. PAUL MN 
JUN 2 

The North Area Repeater Association 

will sponsor a swapfest and exposition for 

amateur-radio operators on Saturday, June 
2, 1984, in the Dairy Products Building at 

the Minnesota State Fairgrounds, St. Paul. 

Admission is $4.00 and children under 12 
accompanied by an adult will be admitted 

free. The hours are 6:00 am to 5:00 pm; ac-

tivities will begin outside at 6:00 am and in-

side at 8:00 am. There will be free overnight 
parking for self-contained campers on June 

1st. Features will include exhibits, booths, 

club activities, demonstrations, and a giant 
outdoor flea market. Talk-in on .25/.85 and 
.16/.76. For more information, write Ama-

teur Fair, PO Box 857, Hopkins MN 55343, 

or call (612)420-6000. 

STEVENS POINT WI 

JUN 3 

The Central Wisconsin Radio Amateurs, 

Ltd., will hold its annual swapf est and fami-

ly picnic on Sunday. June 3, 1984, from 9:00 

am to 4:00 pm, at Bukolt Park, Stevens 

Point WI. Adult admission is $2.00. Selling 
spaces are $2.50 per table or tailgate, and 

indoor selling areas will be available. There 
will be food, refreshments, and picnic 

tables. Talk-in on 146.07/.67 and .22/.82. For 

further information, contact Frank Guth 

W9BCC, 1632 Ellis Street, Stevens Point WI 
54481, or phone (414)344-2566, or contact 
Jim Benak KA9ACE, 1775 Strongs Avenue, 

Stevens  Point  WI  54481,  or  phone 

(414)-344-5943. 

MANASSAS VA 

JUN 3 

The Ole Virginia Hams ARC, Inc., will 

hold the tenth annual Manassas Hamfest 

on Sunday, June 3, 1984, beginning at 8:00 

am,  at  Prince William  County  Fair-

grounds, VA Route 234, V2 mile south of 

Manassas VA. Admission is $4.00 per per-
son (children under 12 will be admitted 

free) and there will be no advance sales. 
Activities will include 25 acres of tailgat-

ing (setups at 7:00 am), indoor commercial 

exhibits, breakfast and lunch menus, a YL 

program, and CW proficiency awards. 
Talk-in on 146.37/.97 WA4FPM (Manassas 

repeater) and 146.52 simplex. For more in-

formation, write Hamfest, do Ole Virginia 
Hams ARC, Inc., Manassas VA 22110, or 

phone (703081-9468. 

CHELSEA MI 

JUN 3 

The Chelsea Swap and Shop will be 

held on Sunday, June 3, 1984, from 8:00 

am to 2:00 pm, at the Chelsea Fair-

grounds, Chelsea MI. The donation is 
$2.50 in advance and $3.00 at the gate. 

Children under 12 and non-ham spouses 

will be admitted free. Table space is $7.00 

per 8 feet (ladies' tables welcome) and 
trunk sales are $2.00 per space; gates will 

open for sellers at 5:00 am. There will be 

plenty of parking, including special park-

ing for the handicapped. Talk-in on 146.52 

simplex and the 147.855 Chelsea repeater. 

For more information, write William Allen-

berndt WB8HSN, 3132 Timberline, Jack-

son MI 49201, or phone (517)764-5785. 

PITTSBURGH PA 
JUN 3 

The 30th annual Breeze Shooters Ham-

fest will be held on Sunday, June 3, 1984, 

from 9:00 am to 4:00 pm, at the White 

Swan Amusement Park, PA Rte. 60 (Park-
way West), near the Greater Pittsburgh In-

ternational Airport. Registration is $2.00 

or 3 for $5.00. Sheltered tables for vendors 

are available by advance registration only. 

Admission and flea-market spaces are 

free. There will be food available and ac-

tivities will include the family amusement 

park. Talk-in on .28/.88 and 29 MHz. For 

further information, please write Don 

Myslewski K3CHD, 359 McMahon Road, 

North Huntingdon PA 15642, or phone 

(412)-863-0570. 

ROME NY 

JUN 3 

The Rome Radio Club, Inc., will present 

the 32nd edition of its Rome Ham Family 
Day on Sunday, June 3, 1984, at Beck's 

Grove, Rome NY. Activities will include 
games, contests, educational and scien-

tific displays and presentations, and a 

large flea market. Good food and bever-

ages will be available throughout the day, 
which will be climaxed by a dinner and the 

Ham-of-the-Year award. 

KINGSTON PA 

JUN 3 

The Murgas ARC (K3YTL) will sponsor 

the annual Wilkes-Barre Hamfest on Sun-

day, June 3, 1984, beginning at 8:00 am, 
rain or shine, at the 109th Armory, Market 

Street, Kingston (across the river from 

Wilkes-Barre). Admission is $3.00; chil-

dren under 16 and XYLs will be admitted 

free. There will be indoor and outdoor tail-

gating at $2.00 per space. Setups only will 
be at 6:00 am and tables and commercial 
power  will  be  available.  Talk-in  on 

146.01/.61 and .52 simplex. For further in-

formation, write Hamfest Committee, PO 

Box 1094, Wilkes-Barre PA 18703. 

SOUTHINGTON CT 
JUN 3 

The Southington Amateur Radio Asso-

ciation will hold a flea market on Sunday, 

June 3, 1984, at the Central Elementary 
School, Main Street (Route 10), just out-
side Southington Center. Take exit 32 

from 1414 to Route 10 south for 1.4 miles. 

The school is on the right, across from the 
Public Library. Admission is VI M. Tables 

are $7.00 each in advance and W M each 

at the door (no tailgating); two people will 
be admitted with each table purchased. 

There will be over 30 tables of new and 
used ham equipment, and hot coffee and 

refreshments will be available. Talk-in on 

146.28/.88 and 145.550 simplex. For a ta-
ble reservation, send an SASE and check 
(payable) to SARA, PO Box 284, Southing-

ton CT 06489. 

PRINCETON IL 

JUN 3 

The Starved Rock Radio Club (W9MKS) 

will present its annual hamfest on June 3, 

1984, at the Bureau County Fairgrounds in 
Princeton IL Registration is $2.50 in ad-
vance (before May 20) and $3.60 at the gate. 

There will be a nominal fee for recreational 
vehicles. Features will include a free swap 

area, commercial vendor exhibits, an ARRL 

seminar, and plenty of parking. Good food 

will be available. Registrants will receive 

free coffee and doughnuts at 8:00 am. Talk-

in on 147.121.72, 146.07/.67, and 146.52 sim-

plex. For advance registration or more in-

formation.  send  a  large  SASE  to 

SRRC/W9MKS, RFD 41, Box 171, Oglesby IL 

61348, or phone (815)-667-4614. 

TERRE HAUTE IN 

JUN 3 

The 38th annual Wabash Valley Amateur 

Radio Hamfest will be held on June 3, 1984, 

at the Vigo County Fairgrounds on US-41, 

va mile south of 1-70. Registration is $2.00 

each or 3 for $.5.00 in advance and $3.00 

each at the gate (children under 12 will be 

acmitted free). A covered 12' x 12' flea-

market space is $3.00; outdoor flea-market 

space is free. Some ac and tables will be 

available on a first-come basis. There will 

be computer and packet-radio forums, food 

and refreshments, and overnight camping. 
A giant shopping mall is located nearby. 

For tickets and detailed information, send 

an SASE to M ARA Hamfest, PO Box 81, 

Terre Haute IN 47808. 

DALTON MA 

JUN 3 

The Northern Berkshire Amateur Radio 

Club will hold a flea market on Sunday, 

June 3, 1984, at the Dalton American 

Legion, Route 9, Dalton MA (near Pittsfield). 

Admission is $1.00 and a few tables will be 

available at no charge on a first-come, first-

serve basis. A breakfast and lunch bar will 

be provided by the Dalton American Legion, 

and free overnight camping will be permit-
ted on a first-come, first-serve basis. Talk-in 

on 146.91 (Mt. Greylock). 

HUMBOLDT TN 

JUN 3 

The Humboldt Amateur Radio Club will 

hold its annual hamf eat on Sunday, June 3, 

1984, at Bailey Park, Humboldt TN. Adm's-

sion is $2.03. There will be a flea market, 

ladies' activities, lunches, refreshments, 

and RV parking. Talk-in on 146.371.97. For 

more information, contact Ed Holmes 
WaIGW, 501 N. 18th Avenue, Humboldt TN 

38343 

BOWLING GREEN KY 

JUN 9 

The Kentucky Colonel Amateur Radio 
Club will hold its 2nd annual hamfest on 

June 9, 1984, from 8:00 am to 3:00 pm, at 
the JC Pavilion at the Southern Kentucky 

Fairgrounds, Bowling Green KY. Tickets 

are $2.00 in advance and $3.00 at the door. 

Features will include an inside and out-

side flea market, inside displays of new 
equipment, food, free coffee, and free 

parking. Talk-in on 146.25/.85 and 146.52 
simplex. For further information, write Ed 

Gann N4HID, Box 92, Route 19, Bowling 

Green KY 42101, or call (502)843-8911. 

COEUR D'ALENE ID 
JUN 9 

The Kootenai Amateur Radio Society 

will sponsor Hamfest '84 on June 9, 1984, 

from 8:00 am to 4:00 pm, at the North Ida-

ho Fairgrounds, Coeur D'Alene ID. Swap 
tables will be available at no charge; RVs 

are welcome but no hookups will be avail-

able on site. The annual Friday program 

will include a pot luck supper and dancing 
afterwards. For further information, write 

Avon Anderson WB7WBZ, N. 1035 High-
land Court, Post Falls ID 83854. 

WILLOW SPRINGS IL 

JUN 10 

The Six Meter Club of Chicago, Inc., will 
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hold its 27th annual hamfest on Sunday, 
June 10, 1984, at Sante Fe Park, 91st and 

Wolf Road, Willow Springs IL (southwest 

of downtown Chicago). Registration is 

$2.00 in advance and $3.00 at the gate. 
Gates will open at 6:00 am and features 

will include a large swappers' row, dis-

plays In the pavilion, an AFMARS meet-

ing, picnic grounds, refreshments, and 

plenty of parking space. Talk-in on 146.52 

(K9ONA) and .37/.97 (K9ONA/R). For ad-
vance  tickets,  contact  Val  Hellwig 

K9ZWV, 3420 South 60th Court, Cicero IL 

60650. 

NEWINGTON CT 

JUN 10 

The 1984 Newington Amateur Radio 

League Flea Market will be held on Sunday, 

June 10, 1984, from 9:00 am to 4:00 pm, at 
Newington High School, 605 Willard Ave-

nue (Fite. 173). Admission is $2.00 at the 

door, tailgating (weather permitting) is 

$5.00, and tables are $10.00. Dealers may 

set up at 810 am. A portion of the proceeds 
will be used for the NARL Scholarship 

Fund.  Features will  include abundant 
amateur radio and computer gear, free 

tours of W1AW and the ARRL Museum 

(from 10:00 am to 2:00 pm), and TVRO, 

packet-radio, and AN demonstrations. 

Talk-in  on  146.52,  144.85/145.45,  or 

223.24/224.84 MHz. For more information, 
contact Tom Namnoum KM10, 55 Spruce 

Street, Newington CT 06111, or phone 
(203)-666-1615. 

LEWISBURG PA 
JUN 10 

The Milton Amateur Radio Club will hold 
their 13th annual hamfest on Sunday, June 

10, 1984, from 8:00 am to 510 pm, rain or 

shine, at  the Winfield Fire Company 
grounds on Route 15, south of Lewisburg 

PA and 8 miles south of exit 30 on 1-80. 
Covered spaces are available. Registration 

is $3.00 and wives and children will be ad-

mitted free. There will be a flea market, an 

auction, and contests. Talk-in on 146.37/17 
and 145.025/.625. For further details, write 

Jerry Williamson WA3SX0, 10 Old Farm 

Lane, Milton PA 17847, or phone (717)-
742-3027. 

BELLEFONTAINE OH 
JUN 10 

Hamboree '84 will be held on Sunday, 

June 10, 1984, beginning at 8:00 am, at the 

Logan County Fairgrounds, E. Lake Street, 
Bellefontaine OH. Ticket donations are 

$2.00 in advance and $2.50 at the door; 

tables are $3.00 (no trunk sales). There will 
be food and plenty of free parking at the 

fairgrounds.  Talk-in on  147.60/10 and 
146.52. For ticket information, write Steve 

Kidder N8ETD, Box 265, Russells Point OH 

43348, or call 14513)-843-6099. 

DEAL NJ 

JUN 10 

The Jersey Shore Chaverim will spon-

sor the third annual Ham & Computer Feat 

on June 10, 1984, from 9:00 am to 4:00 pm, 

at the Jewish Community Center, 100 

Grant Avenue, Deal NJ (less than 50 miles 

from NYC and 70 miles from Philadelphia). 

Admission is $3.00 per person and chil-
dren under twelve and XYLs will be admit-

ted free. Indoor tables are $8.00 and tail-

gating spaces are $3.50 each. For re-
served spaces, send an SASE and pay-

ment by June 1st to Jersey Shore Ham-

fest, PO Box 192, West Long Branch NJ 
07764. Talk-in on 147.045 + .6, 145.110 - .6, 

and 146.52 simplex. For more Information, 
call Arnold W2GDS at (201)222-3009. 

DAYTON OH 

JUN 15-17 

The ninth annual MACC Computerfest 

will be held on June 15-17, 1984, at the 

Dayton Convention Center. Tickets are 

$5.00 until May 31st and $6.00 thereafter. 

Features will include commercial exhibits, 
a computer and electronics flea market, 

seminars and mini-courses, a computer 

film program, a hospitality suite, and con-

tests. For more information, write Corn-

puterfest '84, PO Box 24505, Dayton OH 
45424. 

CORTLAND NY 

JUN 18 

The 2nd annual SARC Hamfest and 

Flea Market will be held on Saturday, June 
16, 1984, from 8:00 am to 5:00 pm, rain or 

shine,  at  the Cortland County Fair-

grounds, Cortland NY (Exit 12 0111-81, mid-
way between Syracuse and Binghamton). 

The donation is $2.00 and jr. ops under 12 

and XYLs will be admitted free. Indoor ta-

bles and spaces are $3.00 each and under-

cover (pole-barn) spaces are $2.00 each. 
There will be indoor and outdoor flea 

markets, acres of free parking, and re-

freshments. Talk-in on .52 simplex. For ta-

ble and space reservations, send a check 
to Elmer Fuller, Treasurer, 129 Chelsea 

Twins, Cortland NY 13045. For more de-

tails, contact Bud Jackson K2ZER, Sky-
line Amateur Radio Club, 8 Sunnyfield 
Drive, Cortland NY 13045. 

DUNELLEN NJ 

JUN 16 

The Raritan Valley Radio Club will hold 

its 13th annual hamfest on Saturday, June 

16, 1984, beginning at 8:30 am, at Columbia 

Park, Dunellen NJ. Donations for lookers 

are $2.00 each; sellers' spots are $5.00 each 

(tables are not supplied). Food and drink 

will be available at the refreshment stand. 

Talk-in on 146.025/.625 (W2OW/R) and 146.52 

simplex. Advance tickets may be purchased 
from any club member. For further informa-

tion, call Jack Fisher W2IWK at (201)-

756-2546, or Ted Kopf WB2TKU at (201)725-
3481 between 10:00 am and 10:00 pm. 

CROWN POINT IN 

JUN 17 

The Lake County (Indiana) Amateur 

Radio Club will hold its 12th annual Dad's 

Day Hamfest on June 17, 1984, 8:00 am to 

2:00 pm, at the Industrial Arts Building at 

the Lake County Fairgrounds, Crown Point 
IN. Tickets are $2.50. All events will be held 

indoors and there will be plenty of parking 
and food. Talk-in on 147.84/.24 and .52. For 

further information, contact Bill De Geer 

W9TY, Hamfest Chairman, 3601 Tyler Street, 
Gary IN 46408. 

FREDERICK MD 

JUN 17 

The Frederick Amateur Radio Club will 

hold its 7th annual hamfest on June 17, 
1984. from 8:00 am to 4:00 pm, at the Freder-
ick Fairgrounds. Admission is $3. 00 and 
YLs and children will be admitted free. Tail-

gaters will be charged an additional $2.00; 

exhibitors' tables are $10.130 for the first and 

$5.00 for each additional one. Gates will 

open for exhibitors at 8:00 pm on June 16, 
1984, and overnight security will be provid-

ed. Overnight parking will be welcomed. 

For further information, write Jim Devilbiss 

WA3FUJ, 915 Pine Avenue, Frederick MD 
21701, or phone (301)-662-5784. 

SANTA MARIA CA 

JUN 17 

The Satellite Amateur Radio Club will 
hold its 1984 Santa Maria Swapfest and 

Santa Maria Style Barbecue on Father's 

Day, June 17, 1984, beginning at 9:00 am, at 

the Union Oil Company Newlove Picnic 

Grounds, south of Santa Maria CA, off US 
101. The barbecue will be served at 1:00 pm 

and tickets are $7.95 for adults and $3.50 for 
children. In addition to the barbecue, there 

will be swap tables, contests, and games. 

Talk-in on 146.34/14 (WB611Y/R) and 7230 

kHz LSB. For further information, tickets, or 

swap-table reservations ($3.50 per space), 

please write Satellite Amateur Radio Club 

Swapfest, PO Box 5117, Vandenberg Air 

Force Base CA 93437, and make checks 
payable to Santa Maria Swapfest. 

LAS VEGAS NV 

JUN 21-24 

The YL International Single Sideband 
System's annual convention will be held on 

June 21-24, 1984, at the Sahara Hotel, Las 

Vegas NV. Deluxe accommodations and 

RV parking are available for reasonable 

rates. Planned activities include a tour of 
Hoover Dam, a Lake Mead cruise, a gala 

stage show, a cocktail party, a banquet, 
and a breakfast buffet, as well as the DX 

forum and business meetings. YLRL ladies 

are invited to meet Thursday evening, June 
21, at 8:00 pm. A convention station will be 

operating on 14,332 kHz. For complete de-

tails and a registration packet, send a busi-

ness-size SASE (37c postage) to Jan Weav-

er N7YL 2195 East Camaro Avenue, Las 
Vegas NV 89123. 

ELGIN IL 

JUN 21-23 

The Antique Radio Club of America and 
the Antique Radio Club of Illinois will hold 
Radiofest '84 on June 21-23, 1984, at the 

Holiday Inn, 1-90 and Illinois 31, Elgin IL An-

tique and classic amateur equipment of all 

kinds, as well as other vintage radio memo-

rabilia, will be on display and for sale. Ama-

teur-radio participation is welcomed. Talk-

in on 146.52. For more details, write Joe 
Willis, Box 14732, Chicago IL 60614. 

LIVONIA MI 

JUN 29-30 

The Livonia Amateur Radio Club will host 
the 1984 ARRL Michigan State Convention 

on June 29-30, 1984, on the campus of 

Schoolcraft College, 18600 Haggerty Road 
at Seven Mile Road, Livonia MI (22 miles 
northwest of downtown Detroit). School-

craft is easily accessible via interstates 75, 

275, 96, or 94. The Swap-N-Shop will be in 

the main gymnasium, and one of the two 

parking lots will be set aside for trunk sales. 
Major exhibitors will be in the swap area, if 

requested. Exhibitors' setups will be on Fri-

day, June 29th, from 12:00 noon until 10:00 

pm, and the displays will be open on Satur-
day, June 30th, from 8:00 am until 5:00 pm. 

There will be security provided on Friday 
night. For more information, write Wayne 

W. Wiltse K8BTH, General Chairman, 1984 
ARRL Michigan Convention Committee, 
14468 Bassett Avenue, Livonia MI 48154. 

SWIFT CURRENT SASK 

JUN 30 

The Saskatchewan Hamfest will be held 

on June 30, 1984, in Swift Current SASK. 
Registration will be the evening before. 

Features will include contests, displays, a 
ladies' program, and a banquet. For more 

details, contact the Saskatchewan Ham-

fest Committee, Box 6, Swift Current SASK 

S9H 3V5, Canada. 

GRAND RAPIDS MI 

JUN 30 

The Independent Repeater Association 

of Grand Rapids MI will hold its annual 

Hamfestival on Saturday, June 30, 1984, 
from 8:00 am until 4:00 pm, at the Wyoming 

National Guard Armory, 44th Street, just 

west of the US-131 expressway. Admission 
is $3.50. Free table space will be provided to 

all sellers and dealer setups will be at 6:00 

am. Programs will include satellite opera-

tions, packet radio, a W5LFL space shuttle 

movie, an AMTOR forum, a CW rx contest, 

an antenna forum, and a shack picture con-
test. Talk-in on 147.165/147.765. For ad-

vance table reservations or for more infor-

mation, call Linda Hurley WD8OHW at 

(616)-457-1253, or write IRA, 562 92nd Street 
SE, Byron Center MI 49315. 

MAPLE RIDGE BC CAN 

JUN 30-JUL 1 

The Maple Ridge ARC will host Hamfest 

'84 on June 30-July 1, 1984, at the Maple 

Ridge Fairgrounds, 30 miles east of Van-
couver. The registration fee is $5.00 for 

hams and $2.00 for non-hams over 12 years 

old. Features will include a swap and shop, 

commercial displays, bunny hunts, and 

ladies' and children's programs. Food and 

camper space with electricity will be 

available.  Talk-in  on  146.20/.80  and 

146.34/14. For more information or pre 

registration (20% off gate fee), contact 

Maple Ridge ARC, Box 292, Maple Ridge 

BC V2X 7G2. 

OVERLAND PARK KS 

JUL 4-7 

The Mobile Amateur Radio Awards Club, 

Inc., will hold their annual convention from 

Wednesday to Saturday, July 4-7, 1984, at 
the Holiday Inn in Overland Park KS. There 

will be a picnic for early arrivals on Wednes-

day evening, and on Thursday there will be 

area tours and a dinner theater. On Friday 
there will be antenna and computer forums, 
and on Saturday morning the annual busi-
ness meeting will be held. The hospitality 

suite will be open during the entire conven-

tion. For more information, send an SASE 

to R. L Dyson KOAYO, R1, Box 230 M, De 
Soto KS 66018. 

MAHOPAC NY 

JUL 7 

The Putnam Emergency Amateur Re-

peater League (PEARL) will hold its 3rd an-
nual hamfest on Saturday, July 7, 1984, from 

9:00 am to 4:00 pm, at St. John's School 
Monsignor O'Brien Boulevard, Mahopac 

NY. General admission is $1.00, indoor 
tables are $5.00 each, and outdoor tailgat-

ing is $A M. Talk-in on 144.535/145.135 and 

146.52. For advance registration and more 
information,  contact  Frank  Konecnik 
WEGPTP, RD1, 244 C, Carmel NY 10512. 

FARIBAULT MN 

JUL 7 

The Faribault Amateur Radio Club will 

hold its 3rd annual swapfest on Saturday, 

July 7, 1964, from 9:00 am to 3:00 pm, at Rice 
County Fairgrounds, Faribault MN. Tables 

are available only by reservation before Ju-
ly 1st. Talk-in on 146.19/.79. For more infor-

mation, contact Mike Ferguson NODGG at 
(507)744-5145 after 5:00 pm. 

OAK CREEK WI 

JUL 7 

The South Milwaukee Amateur Radio 

Club will hold its annual swapfest on Satur-
day, July 7, 1984, from 7:00 am to approxi-

mately 5:00 pm, at the American Legion 

Post #434, 9327 South Shepard Avenue, 

Oak Creek WI 53154. Admission is $3.00 per 
person and includes a "Happy Hour" with 

free beverages. Parking, a picnic area, hot 

and cold sandwiches, and liquid refresh-
ments will be available. There will be free 
overnight camping. Talk-in on 146.94 MHz 

FM. For more details, including a local 

map, write South Milwaukee Amateur Ra-
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dio Club, PO Box 102, South Milwaukee WI 

53172. 

ALEXANDER NY 

JUL 8 

The Genesee Radio Amateurs, Inc., will 

hold the Batavia Hamfest on Sunday, July 

8, 1984, from 790 am to 590 pm, at the Alex-

ander Firemen's Grounds, Rte. 98, Alex-

ander NY. Admission is $3.00 in advance 
before June 22, 1984, and $4.00 at the door. 

The commercial exhibit area will open at 
9:00 am and there will be hot-air-balloon 

rides. Activities will include breakfast at 
6:00 am, a CW contest, OM and YL pro-

grams, a .52 check-in contest, a flea market, 

a chicken barbecue, and free camping 
(electricity is $290). Talk-in on 6.52 and 4.71/ 
5.31 (W2RCX). For further information, con-

tact GRAM, PO Box 572, Batavia NY 14020. 

BOWLING GREEN OH 
JUL 8 

The 20th annual Wood County Ham-A-

Rama will be held on Sunday, July 8, 1984, 
beginning at 8:00 am, at the Wood County 

Fairgrounds, Bowling Green OH. Admis-
sion and parking are free. Trunk sales and 
food will be available. Advance table rent-

als are $5.00 and are for dealers only. Sat-
urday will be available for setups until 890 

pm. Talk-in on .52. For more information or 

dealer rentals, send an SASE to Wood 
County ARC, Go Craig Henderson, Box 366, 

Luckey OH 43443. 

SHEBOYGAN W1 

JUL 14 

The fifth annual Sheboygan County 

Amateur Radio Club Lakeshore Swapfest 
and Brat Fry will be held on July 14, 1984, 

from 10:00 am to 490 pm, at the Wilson 

Town Hall, south of Sheboygan WI. Tables 

are free and camping is available at Terry 
Andre State Park. For a flyer and other infor-

mation, write Julian E. Jetzer K S, 6400 

Hawthorn Road, Sheboygan WI 53081, or 

phone (414)-457-3366 after 5:00 pm CDT. 

MILTON ONT CAN 

JUL 14 

The Burlington Amateur Radio Club will 

host the tenth annual Ontario Hamfest on 

July 14, 1984, from 7:00 am to 4:00 pm, at 
the fairgrounds in Milton ONT. Tickets are 

$2.50 in advance and $4.00 at the gate. 
Weekend camping, free parking, and free 

flea-market tables will be available. Fea-

tures will include indoor commercial dis-

plays as well as the traditional events. Talk 
in on .21/.81 (club repeater). For more de-

tails, contact EtARC, PO Box 836, Burl-

ington ONT L7R 3Y7, Canada. 

EAU CLAIRE WI 
JUL 14 

The Eau Claire Amateur Radio Club will 
hold its annual hamfest on Saturday, July 

14, 1984, from 8:00 am to 4:00 pm, at the 4-H 
buildings in Eau Claire WI. Tickets are $2.00 

in advance and $3.00 at the door; tables and 
coffee are free. Talk-in on .31/.91 and .52 

simplex. For more information and tickets, 

send an SASE to Gene Lieberg KA9DWH, 

2840 Saturn Avenue, Eau Claire WI 54703. 

AUGUSTA NJ 

JUL 14 

The Sussex County ARC will sponsor 

SCARC '84 on Saturday, July 14, 1984, 

beginning at 8:00 am, at the Sussex County 

Fairgrounds, Plains Road, off Rte. 206, 

Augusta NJ. Admission is $2.00. Indoor 

tables are $5.00 in advance and $6.00 at the 
door; tailgate space is $4.00 in advance and 

$5.00 at the gate. There will be food and re-

freshments and plenty of free parking. Talk-
in on 90/.30 and .52 simplex. For further in-

formation, write Donald R. Stickle K20X, 

Weldon Road, RD #4, Lake Hopatcong NJ 

07849, or phone (201)-663-0677. 

CHARLESTON SC 

JUL 14-15 

The Charleston Amateur Radio Society 

will hold its annual hamfest on July 14-15, 

1984, at the Omar Shrine Temple. Talk-in on 

146.19/.79. For further information, write 

Hamfest  Committee,  PO  Box  70341, 

Charleston Heights SC 29405 

BOISSEVA1N MAN CAN 

JUL 14-15 

The 2151 annual international Hamfest 

will be held on July 14-15, 1984, at the In-

ternational Peace Garden between Dun-
seith ND and Boissevain MAN. Activities 

will include transmitter hunts, mobile 

judging, and a CW contest. Excellent 

camping facilities will be available. For 

more information, contact William W. 

Bosch WDOEMY or Stanley E. Kittelson 

WDODAJ, Box H, Dickinson ND 58601, 

LOUISVILLE OH 

JUL 15 

The Tusco Amateur Radio Club (1M M) 
and the Canton Amateur Radio Club 

(W8AL) will present the 10th annual Hall of 

Fame Hamfest on Sunday, July 15, 1984, 

at the Nimishillen Grange, 6481 Easton 

Street, Louisville OH. Admission is $2.50 

in advance and $3.00 at the gate. Tables 
are for rent on a reserved basis. Talk-in on 

146.52/.52 and 147.71/.12. For reservations 

or more information, write Butch Lebold 

WA8SHP, 10877 Hazelview Avenue, Alli-

ance OH 44601, or phone (216)-821-8794. 

LAPORTE IN 

JUL 15 

The combined LaPorte-Michigan City 

Amateur Radio Clubs will sponsor their 

Summer Hamfest on Sunday, July 15, 

1984, from 8:00 am to 2:00 pm, at the La-

Porte County Fairgrounds, State Road 2, 

west of LaPorte IN. The donation is $3 00 

at the gate. Good food, cold drinks, and 

paved outdoor parking will be available. 
For  reservations  for  indoor  tab es 

(404/foot), write PO Box 30, LaPorte IN 

46350. 

KUOPIO, FINLAND 

JUL 19-22 

The Amateur Radio Club of Kuopio will 

hold the annual hamfest of the Finnsh 

Amateur Radio League (SRAL) on July 
19-22, 1984, in Rauhalahti. Activities will in-
clude SRAL forums, technical and DX talks, 

ANTENNAS & TOWERS 
THIS MONTH'S FEATURES: 

HY-GAIN EXPLORER-I4 - $264.95  KY-CAIN TIPDXS - $399.95 
CUSHCRAFT A3 - $202.00  CUSHCRAFT R3 - S254.95 

BUTTERNUT HF6V - $106.00 
(Accessories in stock) 

MIX & MATCH FOR 
SPECIAL PACKAGE PRICES' 

A3  $202.00 

A4  264.95 

A743  67.95 

A744  67.95 

R3  254.95 

AV3  49.95 

AV4  87.95 
A Vs  95.00 

TH7DXS  $399.95 

TH5Mk2S  349.95 
Explorer-14  264.95 

QK-710 add-on  74.95 

392S Cons Kit  129.95 
204BAS  224.95 

205BAS  299.95 

WIRE & CABLE 
RG-21 3/U  S0.29/ft. 

RG4i/U  0.28/ft. 

RG-8/U foam  0.27/ft. 

RC,-8X  0.15/ft. 

cushaaft 
A50-5  $74.95 
617-8  189.95 

32-19  88.00 

2I4B  73.00 

220B  88.00 
410B  54.95 

4248  74.95 

Stacking & Quad Kits! 

thgtain 
18AVT/ WB-S 
I4AVQ/ WB-S 

I2AVQ-S 

I4RMQ 

I8HTS 

V2S 

$89.95 

61.95 

44.95 

34.95 

395.00 

36.95 

(Coax quality guaranteed. 95'4-plus shielding) 

Rotor cable-standard 

(6-22.2-18)  0.18/ft. 

Rotor cabk-hvy. duty 

16-IR. 2-161  0.32/ft. 

Unarco-Rohn 
We stock 25G. 45G. HBX. & HDBX towers. 

All accessories available. FOLD-OVER 
towers shipped freight pre-paid to your QTH! 

256  $46 /sect-  HBX48  $250.00 
456  1°9/sect-  HBX56  320.00 

FOLD-OVERS:  HDBX40  230.00 

Get our quote  HDBX48  315.00 
& save! 

ARX-2B  $34.95 

A147-11  44.96 

A147-22  119.9c 

416TB  54.95 

A144-20T  64.96 

A144-10T  46.00 

Al4T-MB  26.00 

ROTORS: 

AR-40 

CD-451I 

HAM-IV 

T2X 

HDR-300 

450 ohm line 

14 ga. copperweld 

(solid) 

12 ga. copperweld 

(solid) 

began 

$87.95 

119.95 

192.59 

239.00 

450.00 

S.09/ ft 

0.10/11. 

0.12/Fl. 

Let us bid the self-supporting 

crank-up tower of your choice with 

the accessories you select. 

HG-37S5  $625.00 

HG-5255  900.00 

HG-54HD  1459.00 

HG-70H1)  2300.00 

Shipped freight paid. Order tower with Hy-Gain 

antenna. rotor & other accessories. Receive free 

shipping on all. 

A tower is a major investment of time. money, and sweat. To he certain you get what you 
want and need to complete your installation. .first lime around, we suggest you write us with 
your itemized needs and get our written proposal. A few extra days now can save weeks of 
frustration and waiting later. 

rf enterprises 
Route No. 7 
St. Cloud. Minnesota 56301 
(612) 255-0855 

Prices sullied to change without 
notice or obligation. Minnesota 
residents add  tax. Shipping not 
included except as indicated. 
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indoor and outdoor programs, and special 
events for ladies and children. For further 

information,  contact  Joxa  Haqikainen 

OH700, Kauppakatu 45, SF 70100 Kuopio, 
Finland. 

GLACIER PARK MT 

JUL 20-22 

The Great Falls Area ARC will present 
the 50th annual Glacier-Waterton Interna-

tional Hamfest on July 20-22, 1984, at 

Three Forks Campground on the southern 

edge of Glacier National Park. Pre-regis-

tration is $8.50 and includes Saturday-

night dinner (bring own meat and utensils) 

and Sunday-morning breakfast. Talk-in on 

.52 and .34/.94. For more Information, 
send an SASE to Shirley Smith KC70A, 

1822 14th Avenue South, Great Falls MT 

59405. 

PETOSKEY MI 

JUL 21 

The Straits Area ARC will hold its annual 

swap shop and computer demonstration on 
July 21, 1984, from 9:00 am to 2:00 pm, in the 

4-H Building at the Emmet County Fair-

grounds. Admission is $2.50 and tables are 

$3.00 each; setups are at 8:00 am. RV camp-
ing will be available nearby. Talk-in on 

146.67 and .52. For more details, write Irene 

Stein KAEINKS, 4487 Robinson Road, Pells-
ton MI 49769, or phone (616)-539-8986. 

EUGENE OR 
JUL 21-22 

The 9th annual Lane County Ham Fair 

will be held on July 21-22, 1984, at the Ore-
gon National Guard Armory, 2515 Centenni-

al (across from Autzen Stadium), Eugene 

OR. Doors will open at 800 am both days. 

Registration and swap tables are $5.00 
each. Because of limited space, a non-

refundable reservation is required for swap 

tables (maximum: 2). In addition to swap 

tables, features will include a 2-meter bun-
ny hunt, technical seminars, computer 

demonstrations, license exams, bingo, a 

kiddie korner, and women's activities. 
There will be an all-day snack bar, free park-

ing for RVs (no hookups), and a Saturday 

pot-luck supper at 6:00 pm. Talk-in on 
146.28/.88, 147.86/.26, and on .52132. For ad-

vance tickets or table reservations, send a 
check payable to Lane County Ham Fair 

and an SASE to Tom Temby WB7WPU, 

Treasurer, 3227 Crocker Road, Eugene OR 

97404, or phone (503)-689-1761. Ticket pack-
ets may also be picked up at the pre-regis-

tration table at the Ham Fair. 

WHEELING WV 

JUL 22 

The Triple States Radio Amateur Club 

will hold its 6th annual Wheeling WV Ham-

fest on Sunday, July 22, 1984, from 9:00 am 
to 4:00 pm, at Wheeling Park. Admission is 

$3.00 and children 12 and under will be ad-
miffed free. Dealers are welcome and 

tables are available. There will be a flea 

market and auctions, all under cover. Re-

freshments and free parking will be avail-
able. Talk-in on 146.31/31 and 147.75/.15. 

For a four-page brochure with more infor-

mation and a map, contact TSRAC, Box 

240, RD 1, Adena OH 43901, Of phone 

(614)546-3930. 

BEAVERTON OR 

JUL 27-29 

The Willamette Valley DX Club will hold 

the 1984 DX Convention on July 27-29, 

1984, at the Greenwood Inn, Beaverton 
OR. For further information, write Bob 

Herndon W7XN, 607 Andover Place, Port-

land OR 97202, or phone (503)232-2740. 

r MOVING? 
Let us know 8 weeks in advance so that you won't 
miss a single issue of 73. 
Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing 
label whenever you write concerning your sub-
scription. It helps us serve you promptly. Write to: 7 .25  Subscription Department 

Amateur Radio's  P 0 Box 931 
® Technical Journal  Farmingdale NY 11737 

I  0 Extend my subscription one additional year for only $17.97 
I  0 Payment enclosed  0 Bill me 

Canada & Mexico $20.97/1 year only US Funds drawn on US bank. Foreign Surface 
I  525.0011 year only US Funds drawn on US bank Foreign Airmail, please inquire. 

If you have no label handy, print OLD address here. 
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prim NEW address here: 

Name 

Address   

City.   State  Zip   

HOUGHTON MI 

JUL 28 

The Copper Country Radio Amateur As-
sociation will host the 1984 Upper Penin-

sula Hamfest on July 28, 1984, at the Me-

morial Union Cafeteria on the campus 
of  Michigan Technological  University, 

Houghton MI. For further Information, 
write Howard Junkin N8FHF, Co-Chair-

man, UP Hamfest, 106 West South Street, 

Houghton MI 49931, or phone (906)482-

4630. 

WEST FRIENDSHIP MD 

JUL 29 

The Baltimore Radio Amateur Televi-

sion Society (BRATS) will present the 

BRATS Maryland Hamfest and Computer-
fest on Sunday July 29, 1984, at the Flow-

ard County Fairgrounds, Route 144 at 

Route 32, adjacent to Interstate 70, West 

Friendship MD, about 15 miles west of the 

Baltimore Beltway (695). Table sales are 

by advance reservation only; indoor tables 
along the wall with ac are $20.00 each and 
indoor tables in the center of the floor 

without ac are $10. 00 each. Quantity dis-

counts and booths are available. There 

will be plenty of outdoor tailgating and RV 
hookups will be available. Dealer setups 

begin Saturday at 2:00 pm with overnight 

security  provided.  Talk-in  on  146.76 

( -600), 147.03 (+ 600), and .52 simplex. 

For table reservations and more informa-

tion, write BRATS, PO Box 5915, Baltimore 

MD 21208, or call Mayer Zimmerman 
W3GXK at (301)4355-7812. 

NASHVILLE TN 

JUL 29 

The Radio Amateur Transmitting Society 
will hold the sixth annual Nashville Ham 

and Computer Fest on Sunday, July 29, 

1984, from 8:00 am to 3:30 pm, at the 
Nashville Municipal Auditorium at the in-

tersection of James Robertson Parkway 

and Gay Street in downtown Nashville TN. 

There will be no admission charge and 

tables will be available for $5.00. For further 
information, send an SASE to Willie Porter 

KB4BLL, 4907 Idaho Avenue, Nashville TN 

37209. 

TRAIL BC CAN 

AUG 4 

The Beaver Valley Amateur Radio Club 

will hold a swapfest on August 4, 1984, 

beginning at 10:00 am, at the Cominco 

Arena, Trail BC. Talk-in on 146.84/.24. For 
further information and reservations for 

table space, please contact BVARC, do 

3798 Woodland Drive, Trail BC V1R 2W. 

LAFAYETTE IN 

AUG 19 

The Tippecanoe Amateur Radio Associ-
ation will hold its 13th annual hamfest on 

Sunday, August 19, 1984, beginning at 

7:00 am, at the Tippecanoe County Fair-

grounds, Teal Road and 18th Street, La-
fayette IN. Tickets are $3.00. Features will 

include a large flea market, dealers, and 

refreshments. Talk-in on .13/.73 and .52. 

For advance tickets and more informa-

tion, write Lafayette Hamfest, Route 1, 
Box 63, West Point IN 47992. 

TRUMANSBURG NY 

AUG 25 

The Finger Lakes Hamfest will be held on 

August 25, 1984, at the Trumansburg 

Fairgrounds, 12 miles NW of Ithaca NY. 
There will be exhibits, a flea market, 

refreshments, and overnight camping. For 

ATTENTION 
SUBSCRIBERS 
We occasionally make our mailing list 

available to other companies or organiza-
tions with products or services which we 
feel might be of interest to you. If you prefer 
that your name be deleted from such a list, 
please fill out the coupon below or affix a 
copy of your mailing label and mail it to: 

The Wayne Green Publications Group 
73: Amateur Radio's Technical Journal 

PO Box 931 
Farmingdale, NY 11737 

Please delete my name from mailing lists sent 

to other companies or organizations. 

name   

address   

city  state  zip   
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more information, contact Wanda Lovejoy 

KO2X, 443 Jerry Smith Road, Lansing NY 
14882. 

MARYSVILLE OH 

AUG 26 

The Union County Amateur Radio Club 

will hold Rs 8th annual hamfest on Sunday, 

August 26, 1984, beginning at 6:00 am, at 

the fairgrounds in Marysville OH. Tickets 

are $2.50 in advance and $3.00 at the gate; 
XYLs and children will be admitted free. A 

10-foot flea-market space is $1.00 (no elec-
tricity available). There will be food. For fur-

ther information and tickets, contact Gene 
Kirby W8B.IN. 13613 US 36, Marysville OH 

43040, or phone (513)-644-0468. 

CHEROKEE OK 

AUG 26 

The 2nd annual Great Salt Plains Ham-
fest will be held on August 26, 1984, from 

9:00 am to 5:00 pm, at the Community 

Building on the south side of the Great 

Salt Plains Lake in north-central Okla-

homa. Features will include technical fo-
rums, organizational meetings, free swap 

tables, refreshments, Novice exams, and 
a noon pot-luck dinner. Overnight camp-

ing and RV hookups are available at the 

Lakes State Park. Talk-in on the 147.90/30 

Salt Plains repeater. For more informa-

tion, write Steven Walz WA5UTO, Box 222, 
Cherokee OK 73728, or phone (405)-5 %-

3487. 

WINDSOR ME 

SEP 8 

The Augusta Emergency Amateur Radio 

Unit will sponsor the 1984 ARRL-sanc-

tioned Windsor Hamfest on Saturday, Sep-

(ember 8, 1984, at the Windsor Fairgrounds, 

Windsor ME. The gate donation is still VI M 

and camping will be available on Friday and 

Saturday nights. Features will include a 

flea market, programs, speakers, commer-

cial distributors, light meals, and the tradi-

tional Saturday bean and casserole supper. 

Talk-in on the 146.22/.82 repeater. For fur-

ther information. contact Don Hanson 

N1AZH, RFD #2, Box 3678, Greene ME 

04236, or phone (207)-946-7557. 

SAN ANGELO TX 

SEP 8-9 

The San Angelo Amateur Radio Club will 

hold CEN TEX HAMFEST '84 on September 

8-9, 1984, in the San Angelo Convention 

Center. Tickets are $5.00 in advance and 

$6.00 at the door. Hours for Saturday are 

noon to 6:00 pm and for Sunday, 830 am to 
2:00 pm. Special events for the ladies in-

clude a Saturday afternoon tour of Fort 
Goncho and Old San Angelo. There will be 

seminars and group meetings Saturday 

afternoon and Sunday morning, and a re-

ception for dealers, followed by a social 
hour for amateurs, on Saturday night. Talk-

in on 148.34/.94. For pre-registration or ho-

tel/motel accommodations, write CEN TEX 
HAMFEST '84, PO Box 3751, San Angelo TX 

76902. 

AUGUSTA GA 

SEP 16 

The Amateur Radio Club of Augusta will 

hold its annual hamfest on September 16, 

1984, at Julian Smith Casino Park. Tickets 
are $1.00 each, 6 for $5.00, or 13 for $10.00. 

Features will include a flea market in the 

parking lot, a barbecue, refreshments, 

dealers, entertainment, and on Saturday 

evening, a hospitality room at Ramada Inn 

West, Washington Road, rooms 108-110. 
Talk-in on 145.49 - 600. For more informa-

ALL BAND TRAP 
VERTICAL ANTENNAS! 

FULL 1/4th WAVE - All Bands!  Auto-
matic Selection with proven Hi-0 Traps. 
3 Models-ALL self supporting -Ground 
or roof mount.  HEAVY Double wall 
seamless Aluminum lower section - HI 
STRENGTH  FIBERGLASS  TUBING 
OVER -ALL.  NO W OBBLY, LU MPY 
TRAPS - NO UNSIGHTLY CLAMPS 
needed - Same  size all  the  way  up 
1 14" - Traps hidden inside.  You can 
use It in a 1 ft. sq. Backyard!  Neighbors 
will never know this is a Hi-Power  ALL 
Direction DX Antenna.  FOR APART-
MENTS,  RO W HOUSES,  MOBILE 
HOMES - CONDOS  etc where min-
imum  space and neat  appearence is 
MANDATORY! Instant "Drive In" ground 
mount (included).  Use with or without 
radials (included) (All angle roof mount - 
Extra)  COMPLETELY PRETUNED - 
NO ADJUSTME NTS NEEDED EVER! 
NO TUNER NEEDED Over All  Bands 
(except 80 meter - 400 KC) SWR 1-1 
to 2-1 at Band edges, Stnd, S0239 con-
necter - 50 ohm for any length RG58U 
- RG8U feedline. Matches ALL MAKES 
TRANSCIEVERS.  2000 Watt PEP. 
input power.  Shipped  - PREPAID IN 
USA.  Assembles in 10 mm  . using only 
screwdriver. WEATHERPROOF! 

No.-AVT80-10 5 Band 26'8" $179.95 
No.- AVT40-10 4 Band 18'9" $129.95 
No.- AV T 20-10 3 Band 11'4"  $99.95 

SEND FULL PRICE FOR PP DEL IN 
USA  (Canada is $10.00 extra for post-
age clerical, Customs etc.) or order using 
VISA,  MASTER CARD or AMER-
ICAN  EXPRESS.  Give Number 
and  Ex.  date. Ph 1-308-236-5333 
9A M-GP M weekdays.  We ship in 2-3 
days  Prices  will  increase,  so 

Order  NO W AND SAVE.  All 
Antennas Guaranteed for 1 year 
-10 day money back trial, if re-
turned in new conditon. Free Inf. 

WESTERN ELECTRONICS --80  
Dept. A7- 6 Kearney Ne, 68847 

lion, send an SASE to D. F. Miller WB4YHT, 

Hamfest Chairman, 4505 Shawnee Road. 

Martinez GA 30907, or call 'H404)-860-3700. 

NEW KENSINGTON PA 

SEP 16 

The Skyview Radio Society will hold its 

annual hamfest on Sunday, September 16, 

1984, from noon until 4:00 pm, at the club 

grounds on Turkey Ridge Road, New Ken-

sington PA. Registration fee is $2.00 and 
vendors fees are $4.00. Awards will be 
presented. Talk-in  on  .04/.64  and  .52 

simplex. 

WICHITA KS 

SEP 23 

The Wichita Hamfest will be held on 

September 23, 1984, at Camp Hiawatha, 
1701 West 51st Street North. Wichita KS 

67204 Features will include a flea market, 

programs, and commercial exhibits. For 

more information, contact Norm Tramba 

WAOHWH, 340 S.151, Clearwater KS 67026, 

or phone (316)-584-6425. 

PARAMUS NJ 
OCT 14 

The Bergen ARA will hold a Ham Swap 

'n' Sell on October 14, 1984, from 8:00 am 

to 4:00 pm, at Bergen Community College, 

400 Paramus Road, Paramus NJ. There 
will be tailgating only; bring your own ta-

ble. Admission for sellers is $4.00; buyers 

will be admitted free. Thousands of 

spaces will be available. Talk-in on .79/.19 

and .52. For more information, write Jim 

Greer KK2U, 444 Berkshire Road, Ridge-

wood NJ 07450, or phone (201)-445-2855, 
evenings only. 

(  HAM HELP 
I am looking for the service manual for 

the Tennelec Memoryscan MS-2. I will pay 

for postage and copying cost. 

Robert Madoux KB9JE 

1577 Poag Road 

Edwardsville IL 62025 

I would like to obtain/purchase informa-

tion and/or books/publications on con-

struction of linear amplifiers for amateur-

radio applications and the correct use of 

such equipment. 

I would also like to learn more about the 

Yaesu FT-980 CAT system. 

Eugene P. Monahan 

167 Princeton Road 

Piscataway NJ 08854 

Hallicrafters HT32 transmitter sche-

matic and tuning instructions wanted. 
Will pay for reproduction costs. 

Harold D. Donaldson WB6SKV 

8850 Phoenix Avenue 

Fair Oaks CA 95628 

SATELLITE TVRO RECEIVERS 

Discontinued SVS 1800R Wireless Remote Receivers 

Reconditioned 
Polorator I control built-in 
Schematics included 
Service center address included 
Suggested list price $695.00 

Cost: $275.00 cash & carry 
Guarantee: 48 hours—less $25.00 

handling charge 
Warranty.' None 

^ TM! 
4111 =1.  111•••• 

1•11•11111.  MI ME. 
INIMOIMEN•  •• • 

1101 West Elm St. 
Cabot, AR 72023 
(501)843-6595 

The Spider 4101!).4 
WE HAVE NO DEALERS 

— ORDER DIRECT 

NO W! A State-of-the-Art Antenna 
for State-of-the-Art Transceivers — 

Why Settle for Anything Else! 
At last there is a mobile antenna that is truly a 
fit ccmpanion for today's solid state, no-tune 
transceivers. 
Once the Spiderm 4-Band Antenna is tuned for 

10, 15, 20 and 40 meters, all you have to do is 
turn the band switch on the transceiver—the an-
tenna follows by itself. 

Write or call now for full 
information on this, the 
top of the line in mobile 
antennas. 

MULTI-BAND ANTENNAS 
7131 OWENS MOUTH AVENUE, SUITE 463C 

CANOGA PARK, CALIF. 91303 

TELEPHONE:  1818) 341-5460 
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W2 N S D/1 
NEVER SAY DIE 
editorial by Wayne Green 

from page 6 

seem to quickly get lost when 
emotional  factors  come  up. 

Let's take a look at what experi-
ence has taught us so we won't 
forget it. 

1. In virtually every emergen-
cy, the first thing that goes 
out is the telephone. Storms, 
rain, fire, explosions, downed 
planes—either  the  wires  go 
down or the switching systems 
bog down and radio is all that's 

left. This means that in emer-
gencies radio is suddenly going 
to have to be able to handle an 
enormous amount of message 
traffic. 

2. With few exceptions, the 
other radio services are inexpe-
rienced in dealing with emergen-
cies, are unequipped to provide 
the equipment and technical 
people, can't interconnect with 
other services, and are unable to 
provide  short-,  medium-,  and 
long-range communications. The 
only service really geared to pro-
viding serious emergency com-
munications is amateur radio, 
and amateurs should plan to be 
able to intercommunicate with 
other services so as to help the 
police and fire departments, for 
instance, keep in touch. 
3. In every emergency situa-

tion, the amount of message 

traffic is vastly beyond the capa-
bility of the few available trained 
operators to handle. This could 
be solved by developing equip-

ment which does not require 
trained operators to use and by 
making the communications as 
high-speed as is practical. 
4. Equipment and skills which 

are not in everyday use are just 
not dependable in time of emer-
gency. 
A nuclear attack (which is the 

most serious emergency now 
conceivable) is what is called 
the "worst case." Other than 
hoping that some ham will crawl 
out of his cellar with an intact 
HT or mobile HF rig and start 
from scratch, is there anything 
we can do? That scenario isn't 
likely to dissuade Russia from 
taking advantage of a perceived 
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communications weakness some 
day. 

Would that I could be as blase 
about  American  security  as 

most hams (in other words, just 
not even think about it) and get 
annoyed  if the  subject  is 
brought up. 
After working with a group of 

dedicated  hams  for  several 
years on this matter of ham 
emergency communications, cer-
tain limiting factors have be-
come evident. One is the rela-

tively small number of active 
hams  we  have,  particularly 
younger ones who will have the 

stamina it will take to survive an 
attack and set up communica-
tions. The other is the dependen-
cy on communications which 
are both inherently slow and de-
pend heavily on difficult-to-learn 
operator skills. 

Amateur radio is so patheti-
cally far behind in technology 
that there is no real justification 
for the continuance of the hobby 
from that viewpoint. Indeed, our 
leaders have allowed the pres-
sures from old-timers to so influ-

ence the hobby that there is lit-
tle honest justification for the 
hobby on any basis. One of 
these days someone is going to 
say out loud that the emperor 
has no clothes and we could 
lose all those nice private fre-
quencies. No more DX pileups. 
No more traffic nets sending 
useless messages just to do 
something. No more rag-chew-
ing. No more repeater clunking. 
No more repeater wars. No more 
jamming of nets. No more bands 
jammed with contesters.  No 
more  certificate-hunting.  No 
more ham club meetings with 
three-hour arguments on what 
color to paint the clubhouse. 

What would we do? What would 
we do? 
A generation or two ago there 

were some strong justifications 
for amateur radio. Old-timers 
can remember when the rules 
and regulations were accepted 

as fundamental truths. There 
were four reasons cited in the 
rules for the existence of ama-
teur radio as a service and for 

the setting aside of millions of 
dollars of spectrum space. 
We were supposed to provide 

a supply of trained technicians 

and operators for our country in 
time of war. Indeed, without am-
ateurs, WWII would have been 
much more difficult. But those 
were the days when amateurs 
did keep up with technology. In-
deed, they were in the vanguard, 
inventing and pioneering virtual-
ly every major new communica-
tions technology. 
Today, with most new hams 

going the Bash route, it is un-

usual to find anyone with even a 
vague technical background. In 
the meanwhile, the technology 
has rushed years ahead of the 
average amateur. Many of us 
were working years ahead of the 
average amateur. Many of us 
were working with digital com-
munications over 30 years ago, 
yet these now-old commercial 

techniques are still not even on 
the horizon for amateur traffic 
nets—which are happily brass-
pounding away some fifty years 
behind the times. How many 

years has it been since ama-
teurs contributed something to 
communications technology? 
Inventing and pioneering are 

the purview of youngsters and 
we hams have grown old and 
cranky. Few of us have been 
making any effort to get kids in-
volved with hamming. A dis-
tressing number of the ham 
clubs I've visited in recent years 
seem to have made it a practice 
to discourage youngsters from 
joining. 
Okay. Perhaps you can see 

that if there is going to be any re-
alistic emergency communica-
tions system established, we 
are going to have to have a 
whole lot more hams than we do 
today—and they are going to 
have to be younger and livelier. I 
can just hear the curmudgeons 
on 75-meter phone huffing and 
puffing over that. 
You know, I get on 20-meter 

phone as often as I can spare 
the time, and it is rare that I run 
into someone who is not retired. 

You're still wondering how all 
this fits in with my FCC petition, 

right? Well, that has a lot to do 
with the enormous number of 
comments filed in response to 
the no-code proposal—mostly 
by ARRL-member ham clubs. 
The gist of these comments was 
quite  consistent:  No  ham 
should  be  licensed  without 
Morse-code  skills  because 
these are needed for emergency 

operating. The old theme of 
"when all else fails, CW will 
come through" was said so 
often that one might think there 
was some truth in it. 

Okay. Let's say that whatever 
that number of hams agree on 
actually is the truth—by defini-

tion. So if we accept as a fact 
that we must know Morse code 
for use in emergency times, then 
it is inescapable that all hams 

should be able to demonstrate 
their competence with the code. 
The basis for not permitting the 
FCC to set up a no-code license 
test on 220 MHz was the need 
for CW skills for emergencies. 

So, if the hams who inundated 
the FCC with these statements 
were not lying, the logical next 
step was to see that CW skills 
are maintained. That's called 
putting up or shutting up. 

My proposal cited the no-
code responses. I read through 

the voluminous report from the 
Commission when the proposal 

was terminated. I concluded 
that the only logical reaction to 
this massive agreement by the 
ARRL clubs would be some 

measure to make sure that 
hams would not allow these crit-
ically-important CW skills to de 
teriorate and thus not be avail-
able when needed. 

Further,  since  the  depen-
dence upon CW for emergency 
communications would pretty 
much rule out the development 
of high-speed automatic digital 
communications such as I have 
been trying to promote for the 
last thirty years (yes, I know 
when I'm licked, and we know 
that the volume of emergency 
traffic is incredible), amateurs 

would be doing their hobby and 
our country a serious disservice 
if they did not continue to devel-
op their CW skills to some prac-
tical speed level. 

During WWII, hundreds of 
thousands  of  people  were 
taught  to  copy  CW  at  35 
wpm—FOX, the Navy called 
it—also the speed which most 
of the commercial CW services 
used to use before they were 
automated about 40 years ago. 
Obviously, almost anyone can 
learn to copy at 35 per, so why 
not set that as a norm? 

Sure, I knew that the same 

chaps who were so vehement 
about  newcomers  having  to 
learn code would be the first to 
scream bloody murder if anyone 
suggested that sauce for the 

goose was sauce for the gander. 



The cry would be "grandfather!", 
right? 
Oh, I knew that the FCC would 

turn down the petition, probably 
with no good reason given. And i 

was correct. But I did want to 
hold the FCC's hand in the fire 
on this one because they got 
suckered by a bunch of clubs 
and old-timers into preventing 

amateur radio from being able 
to grow with the times. 
On numerous occasions, I 

have written that I'm not at all 
sure that it isn't too late to save 
amateur radio now. A no-code li-
cense might have helped, as it 

did in Japan. But there it hit big 
so that they have about three 
times as many licensed ama-
teurs as we have, and with only 
half our population. Odd, isn't it, 
that Japan is graduating seven 
times as many electronic engi-
neers as we are? I wonder where 
they are coming from? Does 

anyone have an idea? 
Are we going to be able to put 

together anything significant in 

the way of an emergency com-
munications  system  which 
might possibly survive a nuclear 
attack? So far, I see not even a 

hint of hope for this. We need a 
massive influx of youngsters. 
We need to get cracking on 
developing already-known tech-
nology so we can have high-
speed error-correcting commu-
nications  which  anyone can 
operate. We need a million new 
hams, all with the energy and 
enthusiasm to make all this 

happen. 
I'm still trying to get the con-

cept of ham clubs back into our 
high schools. I'm working on a 
high-tech college. My ideas are 
beginning to be accepted, so 
we'll see what happens. 
Now, about the code. If you 

really, honestly believe that it is 
important, then you must agree 
with me that it is every bit as im-
portant to make sure that this 
key skill is not permitted to dete-
riorate  through  disuse.  This 

means retesting. 

If you don't agree about re-
testing, what other way is there 
to look at it except that code is 
not critical to getting a ham li-
cense? So, are you for code for 
others, but not you? Code for 
all? Or no-code for all? Your 

deal. 

WIN WAYNE'S HAMSHACK SWEEPSTAKES WINNERS 

GRAND PRIZE: 

ICOM IC-751 HF TRANSCEIVER' 

GENERAL-COVERAGE RECEIVER 

Raymond J. Hornick W30JA 

310 Pearl St 

Mars PA 16046 

FIRST PRIZE: 

TEN-TEC CORSAIR 

HF TRANSCEIVER 

Harold C. Tingey W2LT 

250 Prospect Rd. 

Horseheads NY 14845 

SECOND PRIZE: 

ICOM R-70 SYNTHESIZED 
GENERAL-COVERAGE RECEIVER 

Harold J. Estok W6JIP 

4475 Landis St. 

San Diego CA 92105 

THIRD PRIZE-
COMMODORE VIC-20 COMPUTER, 

KANTRONICS INTERFACE HARDWARE 

AND HAMSOFT SOFTWARE 

Elmer L Tripp WA4IUU 

512 East Ave 
Ayden NC 28513 

FOURTH PRIZE: 

MULTI-BAND ANTENNAS 

SPIDER MOBILE ANTENNA 

Richard F. Bailer WOJUD 

4849 Fairlawn Ct. 

Boulder CO 80301 

FIFTH PRIZE 

AEA MOSCOW MUFFLER 
William A. Baker K1KOL 

POB 131 

Newton NH 03858 

PRIZES 6-50: 

BOOKS 

J C. Whaley KA7NRC 

6709 37th NW 

Seattle WA 98117 

Richard H. Ashton KA6ZRZ 

22826 Latigo Dr. 
Laguna Niguel CA 92677 

Eugene W. Clark W2HTA 

50 Broad Brook Rd. 

Ashuelot NH 03441 

Ellen C. Ballard KA8LEB 

Rt. 1 

Sherwood OH 43556 

Hubert C. Cox W4PXZ 

1230 South Orlando Ave. 
Cocoa Beach FL 32931 

Wayne E. Nelms 

111 N. Cameron St. 

Sterling VA 22170 

Craig A Packard WA1BXP 

8201 Corporate Dr 

STE 250 

Landover MD 20785 

John P. Winn WB7DXC 
6170 SW 179 AVe. 
Beaverton OR 97007 

D. I. Murdock K4DVI 

8500 Contoura Dr. 

Orlando FL 32810 

David L. Cave WA7PBM 

2344 E. Aspen 

Tempe AZ 85282 

John S. Anderson KA2BCR 

45 Colonial Lake Dr. 
Lawrenceville NJ 08648 

Alpheus W. Russell W6TFT 

2505 Hopkins Ave 

Redwood City CA 94062 

Gregg E. Wentworth WD5CNM 

PO Box 4282 

College Station TX 77844 

Ronald A. Wynner WA6WLZ 

4466 Stansbury 
Sherman Oaks CA 91403 

Gary G. Altman K4NNK 

704 Windy Way 
Signal Mountain TN 37377 

Harold W. Paul W7ADK 

1002 Buckboard Blvd. 

Papillion NE 68046 

Jeffrey A. Kato KD5VF 

5719 Fair Forest Dr. 

Houston TX 77088 

Steve C. Ramey WH6AUL 

3722C Porter Lp 

Wahawa HI 96786 

Laurie M Tsuda KB6AFI 

5600 Kingston Wy 

Sacramento CA 95822 

Robert H. Drexler WA3ZOE 

901 Eighth Ave. 
Conway PA 15027 

Charles B. Church WB7VYV 
HighwocKI MT 59450 

Allen J. Schiavoni W3GEV 

3107 Brighton St. 

Philadelphia PA 19149 

John A. Magenheim WA9CPR 

8681 No, 60th St. 

Milwaukee WI 53223 

Dwain A. Kinard 

2907 Redford Dr. 

Owensboro KY 42301 

Harold F. Sturn 
2412 Jim Lee Rd 
Tallahassee FL 32301 

Jerry L. Baker KB4DSN 

Rt. 3 

Box 65 

Thomasville GA 31792 

John F. Loriaux WB6TBG 
7687 Foothill Blvd. 101 

Tujunga CA 91042 

Mathias Hettinger KA1JNU 

10 Cheyenne Rd. 

Oxford CT 06483 

Michael Baker K0OZ 

9032 W. Ironwood Dr. 

Peoria AZ 85345 

Stanley J. Rykwalder W8AUS 

23819 Lynwood Dr. 

Northville MI 48169 

John W. Grigsby KA8KVA 

281 E. 208th St. 
Euclid OH 44123 

Steven P. Dominguez WA6LKS 

9134 Rancho Real 
Temple City CA 91780 

Billy R. Bullard KA4LHU 

122 Partridge Rd. 

Wilmington NC 28403 

Raymond G. Terry KG1P 

51 N. Brownell Rd. 
Williston VT 05495 

Clement S. Simon WA7RHN 

3355 SE Emelia Ln, 
Port Orchard WA 98366 

Fred L Steers WB7SZK 

POB 6491 

San Diego CA 92106 

John C. Lovci W6JFY 

1947 Stearnlee Ave. 

Long Beach CA 90815 

Richard D. Leblanc 

193 Lakeway Dr. 

Pittsfield MA 01201 

Glen A. Jenkins 

19398 W. Missouri 

Tucson AZ 85714 

Earl C. Wolf K8VDH 

6713 Devonwood Dr. 
Cincinnati OH 45224 

Robert A. Graham KA50EY 

5006 Justin Dr. NW 

Albuquerque NM 87114 

Milton Torres KP4ENT 

PO Box 699C 

Candsanas PR 00629 

Donald H. Holmes W9MYB 

7220 Creekside Ln. 
Indianapolis IN 46250 

D. Joseph Dickinson 

1260 Birch 

Broomfield CO 80020 

Andrew G. Rodau WB3LCN 
17 Madison Ave., Apt. 11 

Madison NJ 07940 

5.‘ YES, WE HAVE IT! 
TWO 5' x1/2" ROLLS 
FOR $5.95 ppd. OR: 
FOUR 12' x1/2" ROLLS 
FOR $13.95 ppd. 
Send payment with order 
OR, call for faster service 
(have charge card 
number ready). 

BIRCH HILL SALES 
PO Box 234, 

Peterborough, NH 03458 

(603) 924-7959 
I  i 
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NEW PRODUCTS 
COM-RAD'S NEW 
"UNTENNA" 

Development of a new low-profile, verti-
cally-polarized UntennaTM designed to 

outperform conventional whip antennas 

more than ten times the height has been 
announced by Com-Rad Industries of Buf-

falo NY. 

Height reductions of 80% and more al-

leviate damage caused by garage doors, 

underground ramps, trees, drive-in or ser-

vice-station canopies, and other clear-

ance hazards, the company states. 

According to Com-Rad, Untennas will 

benefit a wide range of mobile, portable, 

and fixed radio users including common 

carriers, and public-safety, wireless-secu-
rity-system, government, military, forest-

ry, marine, aircraft, and business/industry 
vehicles. 

Com-Rad reports that, because of Un-

tenna's rigid construction, mobile flutter 

or "picket fencing" is eliminated, result-

ing in base-station-quality transmission. 

Quieter reception with less adjacent-

channel interference (intermod) is cited, 
and gained through Untenna's high Q 

design. Made of stainless steel, alumi-

num, phosphor bronze, and chrome plate, 

each antenna Is noted to be highly resis-

tant to corrosion. Unlike whip antennas, 
the Untenna may be enclosed in an op-

tional  weather  resistant,  high-Impact 

plastic cover (Radome), which is useful 
also in disguising the antennas. 

Untenna is currently available in five 

models to serve frequency ranges of 

25-40, 45-85,  140-170, 210-240, and 

430-470 MHz. Combination, single-feed-
line models to serve multi-frequency re-

quirements are also available. 

Complete information is contained in a 
new, illustrated bulletin available from 
Corn-Red Industries, 25 imson Street, 

Buffalo NY 14210. Reader Service number 

480. 

HAMTRONICS GAASFET 
RECEIVER PREAMP 

Hamtronics, Inc., has just announced a 

new low-noise preamp, using a new dual-

gate GaAsFET recently designed espe-
cially for service in the VHF/UHF bands. 

Up until now, to get the low-noise figure of 

a GaAsFET, a designer had to adapt a 

transistor really intended for microwave 

service. They work well, but they cost 

more and the devices tend to oscillate be-
cause they have so much gain at the lower 

VHF and UHF frequencies. Also, being 

single-gate devices, they tend to have the 

characteristically high feedback capaci-

tance associated with triodes. This makes 

them hard to tame under a wide variation 
in load impedances. 

The new LNG-(  ) series of preamps 

solves these problems, providing good 

gain, moderately low noise figure (0.7 to 

0.8 dB, depending on band), and low cost. 

The LNG-(  ) series preamps cost much 
less than the earlier type of GaAsFET pre-

amps. GaAsFETs typically give a wide 

dynamic range for good overload charac-
teristics, and this unit is no exception. Ad-

ditionally, the new dual-gate devices used 

A 

in the LNG have built-in diode protection 
to reduce the chance of damage due to 

static and transients. Units operate on 
standard + 12 to + 14 V dc, and they are 

easy to tune. The case allows for easy 

mounting anywhere, including the tops of 

towers. LNG preamps are available for all 

ham bands, 10 meters through 450 MHz. 

For more information, including a free 

catalog on other Hamtronics products, 

contact Hamtronics, Inc., 65 Moul Road, 

Hilton NY 14468-9535; (716)-392-9430. (For 

overseas mailing, please send USS2.00 or 
4 IRCs.) Reader Service number 482. 

HAM WARE PROGRAMS 

FOR THE VIC-20 
Three new HAMWARE programs by 

John Vesty Company are said to extend 

the utility of VIC-20 computers to logging 

and QS0 operations. 

HAM LIST serves as a memory jogger 

during a OSO, quickly searching for a call 
and displaying data on file. The program 

provides for the convenient addition, revi-
sion, or deletion of entries, and a screen-

review of the list. 

QUICK LOG provides automatic log-

ging of date and time, and search by call 

or 0TH. The list can be printed, saved to 
tape, or screen-reviewed as desired. Time 

is displayed on the menu page. 

QS0 MANAGER combines a ten-minute 
identification timer and a 24-hour clock, 

with a screen-based notepad for use dur-

ing a phone or CW QS0. The notepad in-

corporates a word-wrap routine to elimi-
nate broken words at the end of a line. The 
timer can be set, reset, or cancelled at any 

time. 

The three programs are available on 

tapes, and are designed for use with both 

unexpanded  and  expanded  VIC-20 

computers. Capacity of the logging pro-

grams ranges from 100 to 700 entries max-

•••• =11 . 

Imum, depending on the memory expan-

sion used and the length of individual en-
tries. 

For further information, contact John 

Vesty Company, 415 Elm Street, Fayette-
vine NY 13066. Reader Service number 
483. 

LARSEN INTRODUCES 
CELLULAR ANTENNAS 

Larsen Electronics has introduced a 
new line of cellular antennas with a wide 
choice of cosmetic and mounting options. 

The Larsen CM series is available in gain 
and quarter-wave models. 

The new CM.1325 5/8 over 1/4 wave fea-

tures an open-coil design that delivers 

3-dB gain and a 90-MHz bandwidth. The 
base is chrome plated, while the whip has 

the exclusive Kuirod plating. The BCM-

825 offers the same electrical configura-

tion with a TeflonTM-coated base and rod. 
Both are shipped with black and white 

plastic bases to give customers a cosmet-
ic choice. 

Larsen also offers CM-series quarter-
wave antennas with chrome (CMQ) and 

black Teflon (8CM0) finishes. The quar-
ter-wave models provide a 90-MHz band-
width and deliver unity gain with a com-

pact 3" whip. 

Larsen's new cellular system offers a 
choice of weatherproof mounting options. 
The CM-K/CM-B permanent mount re 

quires a 3/4" hole or the antenna may be 
mounted temporarily with a mag mount or 

trunk-lid mount. All are available with RG-

58/U or Teflon TFE low-loss coax and TMC 
connector. The CM permanent mount also 

is available with low-loss AA-3096 coax 

and TMC connector mount. Other connec-
tor types are available. 

For more information, contact Larsen 
Electronics, PO Box 1799, Vancouver WA 

98668;  (2061-573-2722.  Reader  Service 
number 485. 

s.r 

Com-Rad Industries' Untennas. A. Model CR4A, 450-460 MHz; B. Model CR2A, 140-170 MHz; C. Optional Radome Model CR2RD (fits 

Untenna Models CR2A, CR3A, CR2/4A); D. Model CR2/4A dual-function, multi-frequency Untenna, 140-170 MHz, plus 440-460 MHz; E. 
Model CR109A helical, 29-35 MHz. 
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Cellular antennas  from  Larsen  Elec-
tronics. 



CONTACT EAST 
FREE 1984 CATALOG 

Contact East is offering a free 1984 

Electronic Tool and Test Instrument Cata-
log featuring over 5,000 quality technical 
products for assembling, testing, and re-

pairing electronic equipment. This is an 

excellent buying guide for engineers, 

technicians, and researchers. 

Products include precision hand tools. 

test instruments, tool kits, and soldering 

supplies, plus a new, full selection of stat-

ic-control products. All products are fully 

illustrated with  photographs, detailed 

descriptions, and pricing to allow for easy 

ordering by phone or mail. Most orders are 

shipped within 24 hours and carry a 100% 
sat isf action guarantee. 

The Contact East 1984 Catalog is avail-

able from Contact East, 7 Cypress Drive, 

PO Box leo, Burlington MA 01803; (617)-
272-5051. Reader Service number 478. 

S. E. CORPORATION'S 
PROTOTYPING BOARD 

The "eZ Board" is a solderless experi-

menter system which provides a time-sav-

ing and convenient method for building 

experimental add-ons to interface with 

personal computers. 

Features include a high-quality glass 

epoxy printed circuit board mounted with 

a set of solderless breadboarding units 

for building circuits. Four separate distri-
bution buses with 50 tie points each can 

be used for power, ground, clock lines, 

reset commands, and more. A four-posi-

tion DIP switch is mounted on the board. 

Each switch position connects to a set of 

tie-point-block sockets on either side, to 

aid in the development and analysis of ex-

perimental circuits. A flat ribbon cable 

connects the board to the computers bus-

expansion slot. 

The breadboarding area consists of 

1460 tie points with a capacity of sixteen 

14-pin DIPs. Components with lead diame-

ters of up to .032 simply plug in and are 

connected with ordinary solid hookup wire. 

The board will be very useful in R & D for 
engineers, hobbyists, and students who 

wish to build their own interfaces to corn-

puters. It aids in understanding the op-

eration of a computer's bus system and 

provides the function of each output ter-

minal of the bus for use in developing add-

on circuits for interfacing to a computer. 

Models IPC, APC, and CPC are avail-
able for IBM-PC. Apple, and Commodore 

and all other hardware-compatible com-

puters of the same type. Models for other 

computers will be introduced during 1984. 

International patents are pending. 

Free Contact East catalog 

For further information, contact Mr. 
Rahim Sabadia at S. E. Corporation, PO 

Box  1132,  Yorba  Linda  CA  92686; 

(714)-630-9335.  Reader Service number 

476. 

AMATEUR RADIO GETS 
ITS VERY OWN GAME! 

The Dayton Hamvention 1984 saw re-

lease of Amateur Radio's first official 

game product, called Hamfest! , 1984. It 

is produced and distributed by OCD Mar-

keting Services, a division of OCD Publi-

cations, Inc., which publishes the AT/ 

Journal, AS ATV Magazine. 

Hamfest! has its own game, colorful 

game board, dice, money, and drawing 

cards. Players move around the game 

board buying as much ham-radio-type 

equipment as they can afford while trying 

to advance themselves from Novice- to Ex-

tra-class FCC license. Along the way, 
there are helping QSL cards and penalty 

DAM cards. Two squares are designated 

FCC test areas from which each player 

draws special FCC cards to determine 

whether or not he studied hard enough to 
pass to the next grade license. An addi-

tional two squares designate Hamfest 
cations from which all players begin a 

trade/buy/sell limited time period. There is 

a bank and retail store with the first player 

reaching the Extra-class status declared 

Super Ham and the winner! 

Hamfest! is available at most ham-
radio retail dealers or is available direct 

from OCD Marketing Services, PO Box H, 

Lowden IA 52255; (319)-944-5421. Reader 

Service number 484. 

The KLM Electronics, Inc., satellite Mini-X dish. 

KLM'S SATELLITE 
MINI-X DISH 

KLM Electronics, Inc., has announced 

the introduction of its new Mini-X satellite 

TV antenna, a parabolic dish with an 8-

foot diameter to meet the needs of home 

or commercial users with limited space. 

The Mini-X is the third entry in KLM's 

line of modular, radar-mesh, parabolic 

dishes. Its modular design permits fast 

shipment and easy assembly even by am-

ateurs using simple tools. The smaller, 

lighter, Mini-X can be assembled by two 

people in 1 Y. hours or less or by 1 person 

in about 2 hours. 

The Mini-X employs the same basic 

modular design as KLM's X-11 and X-16 

antennas, with the same survival capabili-

ties against the elements, including the 

ability to withstand 100-mph winds. It has 

16 ribs compared to 24 for the 11-foot X-11. 

The Mini-X operates at 55% efficiency, 

like the X.11. Its f/d ratio is .34 compared 

with .47 for its larger cousin. It is available 

with a low-cost, manual-type mount or 

with a KLM polar mount and tangential 
drive compatible with KLM motor drives. 

The Mini-X can be ordered in dark green, 

black, or brown. 
For further information, contact KLM 

Electronics, Inc., 16890 Church Street, 

Morgan Hill CA 95037; (212)-986-6668. 

Reader Service number 479. 

ELECTRONIC SPECIALISTS' 
HAM GEAR PROTECTION 
Protection  and  interference  control 

products are presented in a new 40-page 

..111 Sectronlc Speeionts 
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catalog from Electronic Specialists. Cost-

ly damage from lightning or power-line 
spikes can be prevented, and disruptions 

or interference from power-line-carried 

EM1 and RF1 can be controlled. Protec-

tive devices for ham gear include ac line-

voltage  regulators  and  conditioners, 

modem and phone-line surge suppressors 

as well as equipment isolators and fi.-

ter/suppressors. 

Typical  protection  and  interference 

problems are described, together with 

suggested solutions for various ham and 

communication installations. Catalog 341 
also describes numerous applications for 

hi-tech equipment protection and interfer-

ence control. 

For further information or to obtain, 

write Electronic Specialists, Inc.,  171 

South Main St., PO Box 389, Natick MA 

01760;  (800)-225-4876.  Reader  Service 
number 481. 

THE MCM ELECTRONICS 
DMM/DCM METER 

MCM Electronics, a parts and acces-

sories distributor to the electronic service 

industry, has introduced the Tenma com-
bination DMM/DCM meter with hFe tran-

sistor-gain tester. Users can easily read 

voltage, current, resistance, capacitance, 

and hFe on the clear 1/2 -inch, 31/2 -digit 

LCD display. It saves time and money by 

eliminating the use of both a conventional 

capacitance and a multimeter. 

Lightweight and compact for use in the 

The eZ prototyping board. 

Electronic Specialists' catalog or ham 

gear protective devices. The MCM Electronics DMM/DCM meter 
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field or on the bench, the meter's in-line 

push-buttons allow for easy one-hand op-

eration. 

The  capacitance-measuring  socket 
gives direct measurements of capacitors, 

along with a transistor hFe. The color-

coded panel allows users easy identifica-

tion of function and range settings. 

Safety features include input overload 

protection, single fusing (with spare fuse 

Inside), and stress relief test leads. The 

Tenma combination  DMM/DCM  meter 

comes in a convenient carrying case, with 

alligator-clip hFe leads, and has a one-

year warranty. Battery-operated, the LCD 

display Indicates low battery condition. 
To get further information or to order, with 

24-hour  delivery,  call  toll-free  (800)-

543-1330 (In Ohio, (800)-762.4313). Reader 

Service number 477. 

REVIEW 
TRIO-KENWOOD TW-4000A 
Trio-Kenwood unveiled the TVV-4000A at 

the 1983 Dayton Hamvention, and that is 

where I got my first look at one. The model 

on display had the optional VS-1 voice 
synthesizer installed, and after a few 

minutes playing time, I decided that I had 

to have one. In fact, I didn't get around to 

purchasing one until that fall. The local 

ham-radio store, R & L Electronics, let me 
play with a powered-up unit and demon-

strated features and the various options 

that they stocked. I'm sorry, but you just 

can't get that kind of service through an 

800-number purchase. I ended up going 

home with the TW-4000A, the VS-1, and 

the MA-4000 dual-band mobile antenna. 

The "FM Dual-bander," as Kenwood 
likes to call it, is just that. Capable of 

transceiving on either 2 meters or 440 

MHz, It outputs a respectable 25 Watts on 

both bands. It is one of the very few rigs on 
the market capable of more than 10 Watts 
output on 440. My own unit actually mea-

sured about 30 Watts on both bands with 

a Bird* wattmeter. 

A long list of other main features in-

cludes: a large, easy-to-read liquid-crystal 
display, an included MC-48 touchtoneTM 

microphone, battery backup (nice when 

you take that rig into the house at night), 

priority watch which switches the receiver 
back to channel one for one second out of 

ten to watch for calls, and dual vfo's. 

The TW-4000A has three main options 

available. These Include the VS-1 voice 

synthesizer, the TU-4C Continuous-Tone 

Coded Squelch System (CTCSS) tone en-

coder, and the MA-4000 dual-band mobile 

antenna. The VS-1 voice-synthesizer 
board came in a painfully small box but in-

cluded a complete set of instructions for 

installation and use (in two languages). 

English and Japanese, as if you hadn't 

guessed. Installation went smoothly, as 
per instructions, and left me with an ex-

cess  board  containing  the  previous 

beeper circuitry. I kept mine... I don't 

know why. The VS-1 speaks In two lan-

guages (go ahead, try to guess) at three 

speeds. The English voice has an accent 

of distinctly Japanese female extraction, 
but it Is easily understood. The flip of a 
switch gives you the same vocabulary in 

Japanese, to the great delight of guests 

and children. Watch out for those kids, 
though; it takes them only a short while to 

pick it up and they'll be driving you nuts in 
Japanese. A switch is located on the bot-

tom of the rig that allows you to turn off 

the voice synthesizer when desired. This 
is an important feature when on long trips 

and the XYL is trying to sleep or when 

she's driving and you want to wander the 
band without distracting her. 

The MA-4000 dual-band antenna is an 

interesting affair. On 2 meters it is a cen-
ter-trapped 5/8 wave. On 440 MHz, how-

ever, the trap phases two  waves in col-

linear form. Yeah, I know. You've gotta see 

it. The base of the antenna contains the 
equivalent of a PL-259. This unique fea-

ture raises all kinds of interesting mount-
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ing possibilities ...and problems. A mag-
netic mount is available and it is quite 

strong. Personally, I am a fervent believer 
in permanent-mount antennas but could 

find no mount of that configuration. So, I 

improvised. Those who cringe at the 

thought of drilling holes in an automobile 

body should shield their eyes. I found a 

slightly-longer-than-usual SO-239 socket, 
drilled a hole in the center of the roof to fit, 

and tightened a nut down on an "0" ring 

purchased from a local hardware store. 
This arrangement has served me faithfully 

with no leaks for six months. The TU-4C 
programmable tone encoder is also ac-

cessible from the bottom of the radio and 

allows the setting of one tone each for 

both VHF and UFH. The TU-4C will gener-

ate any of the 37 standard subaudible 

tones by setting a DIP switch according to 
the chart included in the owner's manual. 

Now a word about whistles and bells. 

You know, those little features that make 

or break the long-term ownership of the 

rig. The dimmer switch dims the display 

for night driving (you'd be amazed at how 

bright it is otherwise!). The "scan" feature 

is always nice when you're bored or on the 

open road. "Skip" allows the memory 

scan  to  bypass  unwanted  channels. 

"Reverse" lets one check the input of a re-

peater to assess simplex possibilities. 

The microphone-monitoring feature pro-
vides a visual indication on the liquid-

crystal display as to whether or not your 
mike or touchtones are working. The 

owner's manual is extensive and quite 

complete. 

Then comes my pet peeve with many 
rigs—the included schematic. The sche-

matic diagram that comes with some rigs 

is either so small that you need a photo 
enlarger to read it or is spread among sev-

eral pages of a booklet, preventing easy 

Interpretation. The person that drew the 
schematic for the TW-4000A should get a 

pat on the back and a raise. Drawn on both 
sides of a nice big 16" x 23" sheet of 

paper, it Is well marked and easy to read. 

The interconnect lines are spaced 60 

thousandths of an inch. This is a con-
siderable improvement over the more 

common 20-thousandths spacing, espe-
cially when ten or so of these lines run par-

allel for any distance. The PLL unit and 

MC-48 microphone are drawn on the back 

in nice open lines. Regrettably, as with 

many other Kenwood radios, no schemat-
ic diagram of the microprocessor unit Is 

provided. For those that never work on 

their own radios, this is of little conse-

quence. Each of these features by itself is 

not enough to recommend a radio, but al-
together they are a formidable package. 

The Kenwood TW-4000A Is far and away 

the best mobile rig I've ever owned and, 

for the person Interested in FM only, it 

makes a very respectable home station as 
well. 

For more information, contact Trio-Ken-

wood Communications, 1111 W. Walnut, 

Compton CA 90220. 

Robert W. French It N8EHA 

Lewisburg OH 

THOMPSON SOFTWARE 

MORSE-CODE TRANSLATOR 
Outstanding. That is my overall assess-

ment of the new program offered by 

Thompson  Software,  The  Morse-Code 
Translator decodes CW and scrolls the 

output from right to left on a single line 

across the monitor screen. input is direct 
from the receiver headphone jack to the 

Timex 1000 computer earphone connec-

tor. No terminal unit, hardware modifica-
tions, or special attachments are needed. 
What's more, the program also generates 

CW and sends it via the microphone con-

nector. The best part (aside from the price) 

is that the program fits into the 2K memo-
ry of the unexpanded Timex 1000. I have 

not tried the program in the Sinclair D(-81 
or the Timex 1500; however, due to their 

similarity to the model 1000, I suspect that 
there would be no compatibility problems. 

The translator decodes letters, num-

bers, and 18 other characters (such as AR, 
comma, period, etc.). To use the program, 

load the cassette in the normal fashion; 
the program is self starting. A brief 

copyright notice appears on the screen 
and then the receive mode, shown in Fig. 

1, appears. By entering a period, the 

screen switches to the format in Fig. 2, the 
code-speed input. Once selected (the 

range is 9 to 100 wpm), the screen switch-
es to Fig. 3, which gives the option of 

sending or receiving. 

I have confined myself to CW reception; 

sending requires an audio amplifier con-

nected to the computer microphone port. 
Reception has been a very pleasant sur-

prise. The computer does an excellent job 

of scrolling the translated CW on a single 

line, a total of 32 characters wide. 

I listened on 15, 20, 40, and 80 meters 

and found the reception very good even in 

noisy situations. My receiver was a Ten-

Tec Argonaut with a Murch dipole. I then 

switched to my Sony ICF 2001 to poke 
around the SW bands, looking for com-

mercial and government CW stations. I 

found several and had no trouble with the 
translating.  Computer-generated  noise 

was barely noticeable on the Ten-Tec but 

was somewhat obtrusive on the Sony. 

PRESS , TO 

Reception was always very good when 

proper CW spacing was found. Sloppy 

fists resulted in the scrolling of various 
"E" and "T" characters. The old adage, 

"garbage-in, garbage-out," is very clearly 

demonstrated in the Thompson Transla-

tor. See Fig. 4 for a sample of the output 

when in the receive mode. 

The program has been copyrighted and 
cannot be discussed in any detail. How-
ever, it is similar to many other Timex 1000 

CW programs previously published in 

both OZX and OEX newsletters. The first 

line is a REM statement that contains the 

machine language. Typically, ML is load-
ed by means of a short routine that is sub-

sequently deleted before using the pro-
gram: 

FOR I= 16000 TO 17000 

INPUT N 
POKE I,N 

NEXT I 

The balance of the program is devoted 

to the formatting of the screen, selecting 

the CW speed variable, and various timing 

and USR commands. This is an elegant lit-
tle program that does a great job with little 

memory. 

Why use the Timex 1000 computer for 

CW reception when there are so many 

alternatives? My reason is the low cost of 
the unit. Available options Include a dedi-

cated microprocessor like the HAL RTTY 

unit or a code reader like the Microcraft 

CODE•STAR or an MFJ terminal unit for a 

home computer. All of these cost far more 

than my calculator-sized Timex. Originally 
priced at &150, this computer can now be 

purchased for as little as $9.95 on special 

sales. With something like 750,000 units 

in circulation, it should be no problem to 

acquire one secondhand. I bought mine 

for $15.00 at a flea market. 

There are several options for CW recep-

tion with the Timex 1000. The cream of the 

crop is the "CWSS" split-screen CW 

transceiver package that includes a pro-
gram and hardware from NU4V. Priced at 

&90. this unit is reported to be an excellent 
performer. It comes in a kit that must be 

assembled and plugged into the rear of 

GENERATE 
Fig 1 

ENTER SPEED IN WPM (9 TO 100) 

SPEED = 20 WPM 

PRESS . TO 

Fig 2 
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Fig. 3. 
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the computer. A simpler method requires 

a knowledge of transistor-to-transistor log-

ic and the assembly of a terminal unit. 

This can be connected to pin 20 of ICI of 

the Timex computer, and with the right 

software, it will do a good job of receiving 

CW. I zapped an IC with some ill-advised 

modifications of this sort. Static electrici-

ty does not mix with ICs very well. The 

Thompson Translator ($9.95) is the cheap-

est solution that I have encountered. Input 

via the microphone port is directed to pin 

20 of IC1 without requirement of major 

surgery on the computer. 

All in all, I give very high marks to the 

Thompson Software CW Translator and 

recommend it without reservation. I hope 

that the Thompson staff is hard at work on 

a RTTY program. Both programs would be 

welcome additions to Timex software li-

braries. For further information, contact 

Thompson Software, PO Box 1266, Lom-

bard IL 60148. Reader Service number 486. 

Thomas Hart AD1B 

Westwood MA 

REGENCY Z30 SCANNER 
The Regency Model Z30 is a full-feature 

scanner that should appeal to those re-

quiring maximum operator flexibility. Cov-

ering the three FM bands, the Z30 features 
30 programmable channels and a host of 

features provided by microprocessor con-

trol. A clock and alarm clock are included. 

Although designed for home use, the 

monitor can operate in a mobile environ-

ment using a provided 12-V power connec-
tor. A telescoping antenna is included 

with the unit, and although fine for normal 

use, a connector is provided for an exter-

nal antenna. 

As soon as I unpacked the Z30, I was im-

pressed by the layout of the controls. Un-
like some devices with keys so small a 

pencil tip is required equipment, the 

Regency features a full-size, 24-key touch-

pad and power, volume, and squelch con-

trols. Setting frequencies is a snap. Pro-

gramming the frequency of a local repeater 

was accomplished by first depressing the 

MANUAL button. A loud "beep" announces 

contact closure in no uncertain terms. The 

display (of  the  bright-green  vacuum-

fluorescent type) indicates the channel 

number being programmed—in my case 
"CH 01". The desired frequency is then 

entered digit by digit on the keypad. Any 

programming mistake is easily fixed by 

using the CLEAR button and reentering 

the numbers. I managed to correctly enter 

147.375. Depressing ENTER associates 
the channel and frequency. No band-

switching is required, as any frequency 

within the three bands can be associated 

with any channel. All 30 channels are pro-

grammed in similar fashion. A DISPLAY 

button allows the user to immediately 

identify any of the 30 possible channel-

frequency relationships. Any errors or in-

correct control sequences are indicated 

by English-like error messages created by 

the microprocessor. 

The Z30 supports all popular scanner 

functions. Hidden frequencies within a 

band  are  isolated  easily  using  the 

SEARCH function. The upper- and lower-

frequency ranges of  the search are 

entered using multipurpose keys. After 

depressing SCAN, any reception within 
the bounds locks the receiver and the fre-

quency is displayed. Two options may 

then be employed. If you are like me, it 

takes a few moments to write down a new 

frequency. A DELAY function causes the 

Z30 to hold for four seconds after carrier 

disappears before scanning is resumed. If 

you like what you hear on a new channel, 

depressing HOLD keeps you there. Search-

ing is terminated at any time by using any 

other function key. 

A favorite channel may be checked 
every two seconds for activity by program-

ming it Into CH 01 and activating the PRI-

ORITY function with a single keystroke. A 

simple scan of preprogrammed channels 

is initiated by depressing SCAN. A DELAY 

option holds each reception for two 
seconds after transmission to allow re-

sponses to be heard. A single channel is 

continuously monitored by selecting the 

CH with the MANUAL button. 

All in all, I found the Regency 230 easy 

to set up and understand. Regency did not 
overlook receiver performance in this de-

sign. Some of the allband, fully-synthe-

sized machines function well on one band 

and suffer on others. Since the 330 

owner's manual actually published speci-

fications for the bands 30-50 MHz, 
144-174 MHz, and 440-512 MHz, we decid-

ed to check some of them. A friend who is 

a repeater owner/operator provided the 

equipment and expertise required to run 

accurate tests. Receiver sensitivity (12 dB 

Sinad) exceeded the published figures of 

WHAT DO YOU THINK? 
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.35 uV at 40 MHz, .4 uV at 180 MHz, and.5 

uV at 485 MHz by comfortable margins. 

Operating a 2-meter hand-held in the 

same room did not cause the entire mid-
dle band to go dead. Squelch action is 

crisp and the audio quality is acceptable. 

A list of synthesizer "birdies" is provided 

in the owner's manual. On my sample, 

some were present, but at least the owner 

is forewarned. 

The 330 package is rounded off with a 

programmable  time-of-day  clock  and 

alarm clock. These clocks are programmed 

via the keypad. The alarm, when it sounds, 

is very loud, unmelodious, and guaran-

teed to wake up anyone. (I'll bet on that!) A 

DIM switch allows the normally-bright dis-

play to be dimmed or turned off altogether 
at night. A capacitor backup system is 

claimed to hold all programmed functions 

for a week when ac power is absent. I 

didn't test this function as I play with my 

Z30 daily, but no data was lost while 

transferring the unit to my car. 

I have two units with the 130. The base 

plate for the touchpad is a baked, metal-

lic-brown color. The numbers and func-

tions printed by the keys are almost un-

readable under dim or indirect illumi-

nation. The "beep" tone used to verify key 

closures and for the alarm clock is unnat-

urally loud and harsh. However, the fea-

tures and performance of the Z30 out-

weigh these minor problems. The 20-page 

operator's manual is complete and under-

standable. Full technical specifications, 
troubleshooting guide, and "national fre-

quency list" are included. 

For additional information, contact Re-

gency Electronics, Inc., 7707 Records St., 

Indianapolis IN 46226-9986; (317)-545-4281. 

Reader Service number 487. 

John Molnar WA3ETD 

Greenfield NH 

RTTY LOOP 
Marc I. Leavey, M.D. WA3A,JR 
6 Jenny Lane 
Pikesville MD 21208 

Okay, so that's one! You see, as I begin 

the eighth year of this column, I have to 

admit to making a mistake. I don't make 

many here, but this one is a doozy. Thanks 

and a tip of the cap to Ed Duellman 

K9FWR, Duane Vincent KA7JEX, and the 

countless others who will no doubt write 

between the time I write this month's col-

umn and when it sees print. 

To explain, in the April column I dis-

cussed hooking a Murray-encoded tele-

printer to an ASCII port of a computer, in 
that case, a Texas Instruments TI-99/4A. 

The problem was that I was referring to a 

Teletype Model KSR-35 as a Murray ma-

chine. It is not. The Model 35 is a 110-baud 

ASCII machine. The problem arose In my 

scribbled note to myself, wnerein I changed 
the "35" to a "32". The Model 32 Is the 

Murray version of the commonly found 

Model 33, which is also an ASCII machine. 

So, if you all will take a pencil to your 

April issue and change the reference to a 

Model 35 to a Model 32, all will come out 

all right. No, this was not an intentional 

April Fool's joke, although it seems to 

look like one. And, fortunately, the general 

ASCII-to-Murray discussion of last month 

remains unaffected. 

As I mentioned above, this Is the start of 

the eighth year of RTTY Loop. Because we 

have picked up a good number of readers 

in the last few years. I think it is time to re-

view some general points that may be 

confusing to the newcomers. 

What is RTTY? "RTTY" stands for radio-
teletype, a mode wherein amateur-radio 

communication is maintained using sig-

nals decoded to activate various kinds of 

teleprinters or computers. 

What kind of printers or computers? 

Some of the pioneering work in RTTY was 
done with teleprinters which look like the 

ones you see in newsroom photos of the 

1950s. Various designations are given to 

them, most of them relating to Teletype 

Corporation  model  numbers.  After a 

period of slow growth, where mostly 
mechanical teleprinters were in use, RTTY 

is now going through a boom with the ar-

rival of microcomputers. Software, that is, 

programs, are available for about any 
home computer to turn it into a RTTY ter-

minal. 

What do you talk about? Well, what do 

you talk about on ham radio in general? 

Sure, topics include the equipment you 

are running, the weather, and the usual 

run-of-the-mill stuff. But, since today's 

RTTYers are likely to be in the forefront of 
digital technology, computers and the like 

are also active topics. Not only that, but 

RTTY stations also can send long texts 

such as messages, programs, and the 

like, and, especially around holidays, 

some of the famous RTTY pictures. 

Where can I find a RTTY station? Still 

popular after all these years, look for the 

doodle-do of RTTY signals around 3520 

kHz or 14080 kHz. There are other spots, 

and you may even find a local two-meter 

repeater with a RTTY net. 

How much will it cost to get on RTTY? 
How much does a car cost? You can prob-

ably locate an old teleprinter around for a 

few dollars. Simple AFSK generators and 

demodulators have been published here 

and will be published in the future as new 
designs appear. Or, if you have a micro-

computer such as a CoCo or any of the 

6502 machines, a sawbuck or two should 

bring you enough programming to put 

that machine on the air. It's clearly not out 

of reach for most hams. 

Where can I find out more? You knew 

there had to be a point to all of this, right? 

Well, you are holding, in your hand, a po-

tent source of RTTY information. Keep 

reading 73, keep reading RTTY Loop, and 

you should be able to get all the informa-
tion you need. 

I was not kidding about the bargain ma-

chines, folks. As I write this column, I am 

recovering from a day at the Greater Balti-

more Fil miest and Computerfest. Next 

month I hope to print a few photos of the 

sights. Deadline precludes getting the 
film processed this month, but let me tell 

you—Model 15 and Model 33 teleprinters 

were being sold for less than fifty dollars, 

some for much less! The computer dis-

plays, tables and tables of them, often 

showed RTTY programs available. The 

tide is turning, ladies and gentlemen, and 

RTTY is growing faster then ever! 

I have a letter here from Eric W. Daven-

port N4DTE who is using a 6809-based mi-
crocomputer under the FLEX operating 
system and is looking for a RTTY program 

to use on that computer. Well, Eric, I have 

looked around and, sorry to say, can find 

nothing that would support the system 

you are using. That is not to say it does 

not exist, though, and if any readers are 
using such a system on RTTY. I would be 

happy to hear about it and will pass the in-

formation along to Eric. One source you 

might try is '68' Micro Journal, a monthly 

magazine devoted to the 68xx series of 
computers. They lean toward FLEX and 

6809s, so it sounds like your league. You 

can subscribe for one year by sending 

$24.50 to '68' Micro Journal, 5900 Cassan-

dra Smith, PO Box 849, Hixson TN 37343. 

Be sure to drop my name, ok? 

One more ham who has found hap-
piness with a TI-99/4A is Paul Schmidt 

W9HD. Paul passes along his comments, 

with the note that his computer is on the 

air with the aid of the Kantronics Hamsoft 

program and the AEA CP-1 "Computer 

Patch." He enjoys operating RTTY, but I 

have to pass along his last few lines. You 

see, Paul works as a radio operator on a 

supertanker, and he writes, "By the way, 

I'm not too enthusiastic about AMTOR. 

On the ocean, we have SITOR and MARI-

SAT. On this ship, we have neither one. I 
send my traffic a letter at a time on CW. 

How about that?" Thanks, Paul, and I do 

appreciate the comments. 

Here is another letter from a ham trying 

to put yet another kind of computer onto 
RTTY. John A. Palese, Jr  WB9JPH/5 
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writes several questions. The first seeks 

the existence of a program to place an Os-

borne 1 on the air on Morse, Murray, and 

ASCII. Well, the last one is easy, John. 
Any terminal program, such as the public 

domain MODEM7, will do fine to produce 
ASCII. I have not seen anything on the 

boards for RTTY or CW, but I'll keep my 

screen clean and looking. 

John's next question shall be para-

phrased for obvious reasons. "What do 
you think of the MlIchig computer with a 

Fleischig interface for use on RTTY?" Un-

less I have seen the combination in ques-

tion, there is no way I can answer the 

question! As a rule, any reputable product 

appears to be functional. I have received 

very few "lemon" reports, and those I try 

to pass along as best I can here in the col-

umn, usually quoting the reviewing ama-

teur directly. I would encourage you to 

look around to see if you can play with 

someone else's system in your area be-

fore you buy. I don't know that I would 
base the purchase of a particular micro-

computer on the desire to run RTTY, how-

ever. It Is rapidly appearing that any one of 

the -consumer" line has supporting soft-

ware. 

So you see, my overall advice if you 
want to run a computer on RTTY is to first 

pick the computer. Pick it for what it can 

do within, and without, amateur radio. 

After all, a computer is too powerful a tool 

to limit to one use only. For that you could 

get a dedicated terminal. Then look for 

software and interfaces that appeal to 

you. Believe me, whatever I have seen I 

write about. If I have not written up a par-

ticular program or interface, it is not ne-

cessarily because It is bad; I probably 

have not had any hands-on exposure to it. 
And as stated here before, I won't write up 

an item based on a press release unless 

there are extenuating circumstances. I 

have done that in the past and we all got 

bitten—no more! 

Hope that helps you out, John, and 
thanks for the note. 

Because of the two-month delay be-

tween the time I write this column and 

publication, I am dragging my feet this 

month on the information sheet men-

tioned last month. I want to see what the 

response is and attempt to react accord-

ingly. So I am still offering the first of sev-

eral planned information sheets on RTTY. 

Simply send a self-addressed, stamped 

envelope or sufficient US funds for post-

age to foreign stations with $2.00 to the 

above address for the first sheet, an ele-

mentary introduction to RTTY. If the de-

mand keeps up, sheets will be introduced 

to cover many of the elementary topics 

discussed in past columns. 

Next month will include a look at the re-
cent hamfest, if the pictures come out, 

and more of this and that. Let me hear 

from you, then look for your name here, in 

RTTY Loop. 

(  FUN!  ) 
John Edwards KI2U 
PO Box 73 
Middle Village NY 11379 

BASIC COMPUTING 
If you're a forward-thinking ham (as op-

posed to those lids who devote their lives 

to repeaters and rag-chew nets), you prob-

ably own a microcompter. But do you ever 
actually program your machine? Proba-

bly. But odds are that you get more use 

out of canned software than your own 

creations. 

As my dear friend Doctor Digital always 

says, programming is fun. That may be 
true. But which language is best? 

Basic is by far the most popular micro 

language. Basic in ROM is a standard fea-

ture on most personal computers. Still, its 

awkward syntax and arcane structure 

make it a clumsy language to use in all but 

the most simple (dare I say basic?) appli-
cations. Pascal is much nicer, but has 

been slow to catch on. Everyone likes Pas-

cal, but few actually seem to write soft-

ware with it. Assembler is better yet, but is 

much too complicated for newcomers to 
handle. 

So we're stuck with Basic. All in all, it's 

not an impossible language to work with, 

given its inherent limitations. More than 

one Field Day logging program has been 

written In this language and I suppose 

hams will continue to use Basic for years 

to come. 

This month, for better or worse, FUN! 

looks at the world of Basic. GOTO Ele-

ment 1. 

ELEMENT 1 
MULTIPLE CHOICE 

1) The original form of Basic is known as: 
1) Dartmouth Basic 

2) Princeton Basic 

3) Original Basic 

4) Basic Basic 

2) Which of the following Extended Color 

Basic commands tells a Radio Shack 

TRS-80 Color Computer to send sound 

through a TV speaker? 

1) SOUND ON 

2) SPEAKER ON 

3) AUDIO ON 

4)TV ON 

3) Who invented Basic? 

1) Stan Wright and Herb Anderson 

2) Frank Sullivan and Steven Klein 

3) Thomas McIntire and Steve Jobs 

4) John Kemeny and Thomas Kurtz 

4) What function does the system com-
mand CALL - 151 serve on an Apple II? 

1) Puts the computer into the monitor 

mode 

2) Initializes slot 1 

3) Activates the computer's 80-column 

card 

4) POKES the decimal value 151 into 

memory location 16789 

(  HAM HELP 
I need a schematic and service manual 

for the Lafayette BCR-101  shortwave 

receiver. 

Marvin Hess W2WKU 

204 Oueensway Road 
Elms NY 14059 

Wanted: Program for the Commodore 

VIC-20 and/or C-84 computer to allow 

them to be used as an electronic mailbox 

(RBBS or MSO) on the air on ASCII and/or 
Baudot; may be commercial program or 
home brew. 

SSG. Gary E. Kotttala DA2XF 
USAFS-A, Box 1415 

APO NY 09458 

Wanted: An instruction manual for a 

Leeds and Northrup galvanometer bridge, 

catalog 04270, serial 01041207. Will gladly 

pay copying and mailing costs. 

Vernon J00011 WB1BVH 

32 Cat Mousam Road 

Kennebunk ME 04043 

Can you help me find a book for trouble-

shooting  radio  problems?  Especially 

receivers. I'd like to understand the theory 

and what to check for with particular 
symptoms. 

Ray Poll 

2322 Calumet 

Flint MI 48503 

5) What function does IPL serve on Radio 
Shack's Model 100? 

1) Automatically executes a specified 

program as soon as the computer is 

switched on 

2) Sets the computer's real-time clock/ 

calendar 

3) Initializes the 300 baud modem 

4) It serves no purpose 

6) The Commodore 64 comes with how 

many bytes of random-access memory? 

1) 16K bytes 

2) 32K bytes 

3)48K bytes 

4) 64K bytes 
7) CP/M is: 

1) A language 

2) An operating system 
3) A local area network 

4) A popular word-processing program 
8) PRINT USING: 

1) Is not a Basic statement 

2) Tells the computer to print strings 

using a non-ASCII format 
3) Prints numbers or strings in a vari-

able format 

4) Is a standard part of Applesoft Basic 

9) LLIST, in Microsoft Basic: 

1) Prints listings lengthwise 

2) Cannot be used as a program state-
ment 

3) Sends a listing in memory to a printer 

4) Prints listings twice 

10) On a TRS-80 Model III, PRINTa: 

1) Would print the character "a" 
2) Tells the computer to print a char-
acter at a specific point on the video 

display 

3) Is never used 

4) Tells the computer to output to a 

printer 

ELEMENT 2 
TRUE-FALSE 

Separate the working from the non-
functional Basic program lines. 

True  False 

1) 10 ? "HELLO" 

2) 10 C = A PLUS B 
3) 10 LET A = B 

4) 10 FOR I = 1- 5 

5) 10 A + B = C 

6)10C = A x B 

7) 10 IF B = C 

8) 10 GOTO 
9) 10 INPUT 10 

10) 10 PEEK 16789 

ELEMENT 3 
SCRAMBLED WORDS 

Unscramble the following Basic com-
mands and statements: 
UNR 

PUINT 

LAREC 

DNE 

TISL 

BUGOS 
HENT 

FENTID 

RITPLN 

EWN 
POST 
MID 

ELEMENT 4 
FILL IN THE BLANK 

1) Many Basic programs use a  /NEXT 

loop. 

2) Every RETURN must have a   

3) Programmer comments are contained 

in a   statement. 
4) IF A = 20  50 

5) To get a result from READ, one must 

supply at least one  statement. 

THE ANSWERS 
Element 1: 

1-1, 2-3, 3-4, 4-1. 5-1, 6-4, 7-2, 

8-3, 9-3, 10-2 
Element 2: 

1—True 

2—True 

3—True 

4—False 

5—False 

6—False 

7—False 

8—False 

9—False 
10—False 

The question mark will work 

as a PRINT statement or 

command on most personal 

computers. 

But never A + B = C. 

LET is optional, but you can 

toss it in if you want to 

waste memory. 

TO, not "-", is what works. 

See question 2. 

Multiply with "•" not " x ." 

Not a complete statement. 

Toss in a THEN. 

No line number specified. 

Needs a variable. 

Memory address must be in 
parentheses. 

Element 3: 

RUN,  LIST.  LPRINT;  INPUT,  GOSUB, 
NEW: CLEAR, THEN, STOP; END, DE-

F1NT, DIM. 

Element 4: 
1—FOR 

2—GOSUB 

3—REM 
4—THEN 

5—DATA 

SCORING 
Element 1: 

Two and one-halt points for each correct 
answer. 

Element 2 
Two and one-half points for each correct 

answer. 

Element 3: 

Two points for each word unscrambled. 
Element 4: 

Five points for each word correctly filled in. 

Have you conquered the basics of 
Basic? 

1-20 points— Think computers are 

just a fad 

21-40 points— Think computer prices 

are still too high 
41-60 points— Happy to run canned 

software 

61-80 points— A true-blue hacker 
81-100 points— Program in machine 

code for kicks 
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ELECTRONIC 
COMPONENTS 

Manufacturers of Quality 
Electronic Components 

•BATTERY HOLDERS & CLIPS • COILS 

•CAPACITORS. CONNECTORS • FUSES 

...JACKS • KNOBS • LA MPS • PLUGS 

• MICROPHONES • POTENTIOMETER 

• RF  COILS • RELAYS • RESISTORS 

• SEMICONDUCTORS • SPEAKERS 

• SWITCHES  • TRANSFOR MERS 

°veil 15.000 DIFFERENT ITEMS IN STOCK. 

MOUSER ELECTRONICS 
11433 WOODSIDE AVE  SANTEE  CA 92071 
PHONE (619) 449-2222 TWX 910 - 331-1175 

70 

A ZDEN. 
PHASE II 

TWIN ANTENNA 
• SUPER 80-POUND. 1130-MPH GRAY MAO 
NETIC MOUNT WITH MYLAR BASE 

• 5/8 WAVE FOR PHASE II SIGNAL 
• AND • 

• 1/4 WAVE FOR CLOSE-IN AND RE-
STRICTED HEIGHT AREAS 

• INSTANT CHANGE-OVER 
• SUPERIOR PERFORMANCE 
• STAINLESS STEEL SPRING AND WHIP 
• CHROME ON BRASS BASE- COMPARE! 
• BOTH ANTENNAS ARE FREQUENCY 
ADJUSTABLE 

• COMPLETE WITH 17 FEET OF FOAM 
COAX AND PL-259 CONNECTOR 

• MADE IN USA 

INTRODUCTORY PRICE 

$29.95 
COMPARE..  

TWOANTENNAS FOR THE PRICE OF ONE. 

AMATEUR-WHOLESALE ELECTRONICS 
8817 SA. 129111 Terrace. Miami Ficeela 33176 
Telephone (305) 233-3631 - Telex 80-3356 

HOURS 9 - 5 Monday thru Friday 
• U.S DISTRIBUTOR • DEALER INQUIRIES INVITED 

°OR 
1111011111111 

800-327-3102 

.,243 

MINI JINI 

Record Keeper" 

Fox Tango proudly presents the 
ultimate sequential data base for 
Commodore's VIC 20 and 64K com-
puter users. 

VERSATILE 
Instantly ready to organize records as soon 
as you turn on your computer, MINI JINI is 
a cartridge that plugs into the slot in the 
back of the VIC 20 or 64K. Designed for 
maximum versatility and general use, it 
serves anyone with records to keep: the 
professional, the student, the educator, the 
collector, the small business man, the in-
vestor, the housewife, and the radio 
amateur who may be any of these. MINI 
JINI is ideal for those who want to harness 
the speed and power of their sophisticated 
units for more than RTTY communica-
tions and game playing. 

POWERFUL 
MJ Electronic Filing Cabinet can: 
• Alphabetize/ sort up to 500  records 
• Add, delete, or change records 
• Search and find records from a bit 
of information 
• Provide data for printing reports 
and labels 
• Record data on tape or disk 
• Perform arithmetic operations 

ADAPTABLE 
Besides keeping electronic logs, contest 
records, and similar amateur functions, the 
MINI JINI Record Keeper is being used 
right now for Club and Church rosters, 
Real Estate listings, Class and School 
records, Stock and Bond portfolios, 
Business and Personal Inventories, Bank 
and Budget matters, Amway and Avon 
distributors, Bookstore and Library 
records, - even Newspaper routes! While 
such files can be prepared easily by the 
user, many are available in time-saving 
form on tape cassettes and disks. 

EASY TO USE 
Best of all, MINI JINI is quickly learned - 
in 20 minutes for most users. The secret is 
simplicity - from the plain-language 
Manual written in tutorial form, to the 
single letter commands. Order yours today 
and put your computer to WORK 

NOW AVAILABLE 
MJ Record Keeper for VIC 20 . $89.95 
MJ Record Keeper for 64K  $89.95 
Optional Ham Radio Packages: 
ForVIC1541 Disk  $14.95 
For Datasette  $ 9.95 

Shipping $3, Florida Sales Tax 5% 
Order by Mail or Telephone. We accept 
VISA/MC. Checks, and COD Orders. 

FOX TANGO CORPORATION 
Box 15944. W. Palm Beach, FL 33416 

Telephone (305) 683-9587 

RF 
TRANSISTORS 
FRESH STOCK - NOT SURPLUS 
TESTED - FULLY GUARANTEED 

2-30MHz 12V (=28V) 
P/N 

MRF406 MRF412  Ra2t0invig  $14.50  $32.00 
Ea  Match Pr 

18.00  40.00 
MRF412A  80W 
MRF421  80W  18.00  40.00 

54.00 
MRF421C  100W  ° 2275.'0°0  58.00 
MRF422*  110W 150W  38.00  802,0000 
MRF426 25W   1177..000 40.0004*  
MRF426A •  25W 
MRF433 14.50  32.00 
MRF435*  13W 42.00  90.00 
MRF449  150W 30W  12.00  27.00 
1MRF449A 30W 1.00  25.00  
MRF450  50W  12.00  27.00 

50W  12.00  27.00 
MRF453 15.00  
MRF450A 

60W  333.0000 
MRF453A  60W  15.00  3. 
MRF454  80W 16.00  35.00  
1MRF454A 80W 6.00  35.00  
MRF455  60W  12.00  27.00 
MRF455A 60W   112..0000  27.00 
MRF458  80W  816.50  40.00  

MRF475  12W  3.00  36.00 9.00 
MRF460  60W 

MRF477  40W 
8.00 3W  123..0500MRF476  

MRF479  15W  10.00  29.00 23.00 
MRF485*  15W  6.00  15.00 
MRF492  90W  18.00  39.00 

24.00 
SRF2072  75W  15.00  33.00 
CO2545  50W  55.00 
Selected High Gain Matched Quads Available 

VHF TRANSISTORS 
Type  Rating 

MRF222  l 
12.00  Match/- Pr MRF221 5vi Ea  $10.00 

MRF224  40W 3.5W  - $32.00 
12W 

13.50  - 

MRF231  10.00 
MRF234 25W  15.00  39.00  

MRF238  1W 122.'0500 - 
MRF237 - 

30W 
MRF239  30W 15.00 -   
MRF240 40W  16.00 
MRF245 80W  25.00  -  59 
MRF247  25.00  59.'0°0°80W   
MRF260   
MRF264  5W  6.00  - 

13.00 
MRF492  30W 18.00  - 70W 
MRF607  1.8W 2.60  39.00  - 
MRF627  0.5W  9.00  - 
MRF64.  15W  18.00  - 
MRF644  23.0025W2   - 
MRF646  40W  4.00  59.00 
MRF648  60W  29.50  69.00 
SD1416  80W  29.50 -  
SD1477 125W  37.00 -  
2N4427  1W  1.25 -  
2N5945  4W  10.00  - 
2N5946  l OW  12.00  - 
2N6080  4W  6.00  - 
2N6081  15W  7.00  - 
2N6082  25W  9.00 
2N6083  30W  9.50 
2N6084  40W  12.00 

TMOS FET 
MRF137  30W  $22.50  - 
MRF138  30W  35.00  - 
MRF140 1 15500W 80.00 W 92.00  - 
MRF150  - 
MRF172  80W 

125W  8685..0000 - MRF174  - 

29.0- 0 

Technical Assistance & cross-reference 
information on CD, PT. RF, SRF, SD P/Ns 
Call Engineering Dept  (619) 744-0728 

RF Parts Catalog Available 
OEM & Quantity Discounts 

Minimum Order $20  Add $3.50 Shipping 
WE SHIP SAME DAY  C.O.D./VISA/MC 

ORDERS ONLY: 800-854-1927 

WESTC01111 
1320 Grand Ave.  San Marcos 
California 92069  (619)744-0728 
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( CONTESTS ) 
Robert Baker WB2GFE 
15 Windsor Dr. 
Atco NJ 08004 

ARRL VHF OSO PARTY 
Starts: 1800 GMT June 9 
Ends: 0300 GMT June 11 

Sponsored by the ARRL, the object is to 

work as many amateur stations in as 

many different ARRL sections and coun-

tries as possible using authorized ama-

teur frequencies above 50 MHz. 

Operating categories include single-op-

erator using multi- or single band, or multi-

operator. Single-operator stations must 
use one person for all operating and log-

ging functions. Single-operator stations 

may submit single-band scores for 50, 

144, 220, 432, and 1296-and-up categories. 

Contacts may be made on any and all 

bands without jeopardizing single-band 
entry status. Such additional contacts are 

encouraged and should be reported. 

Multi-operator stations must locate all 

equipment (Including antennas) within a 

300-meter circle. 

Stations may be worked once per band, 
regardless of mode. Each OSO must be 
acknowledged; one-way exchanges do 

not count. Foreign stations may work only 

stations In the USA, Canada, and US pos-

sessions for contest credit. 

Retransmitting either or both stations 

or use of repeater frequencies is not per-

mitted. Contest entrants may not transmit 
on repeaters or repeater frequencies on 2 

meters to solicit contacts. Use of the na-
tional calling frequency (148.52) or imme-

diate adjacent guard frequencies is also 

prohibited. Only recognized simplex fre-

quencies may be used, such as 144.90 to 

145.10; 146.49, .55, and .58; and 147.42..45, 

.48, .51, .54, and .57 MHz on the 2-meter 

band. Local-option simplex channels and 

frequencies adjacent to the above that do 
not violate the intent of the contest rules 

or the spirit and intent of the band plans 

as recommended in the ARRL Repeater 

Directory may be used for contest pur-

poses. 

All operation must be fixed, portable, or 

mobile under one call from one ARRL sec-
tion. A transmitter used to contact one or 

more stations cannot be used under any 

other call during the contest period with 

the exception of family stations where 

more than one call is assigned to one lo-
cation by FCC/DOC. Also, one operator 

may not give out contest OSOs using 

more than one calisign from any one lo-

cation. 

Only one signal per band at any given 

time is permitted, regardless of mode. 

While no minimum distance is specified 

for contacts, equipment should be capa-
ble of real communications (i.e., able to 

communicate over at least a mile). Multi-

operator stations may not include OSOs 

with their own operators except on Ire-

quencies higher than 2.3 GHz. Even then, 

a complete, different station must exist 

for each OSO made under these condi-

tions. 

Above 300 GHz, contacts are permitted 

for contest credit only between licensed 
amateurs of Technician class or higher 

using coherent radiation on transmission 
(e.g., laser) and employing at least one 

stage of electronic detection on receive. 
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EXCHANGE: 

Name of section, VE province, or DX 

country. Must be acknowledged by both 
operators for credit by either. 

SCORING: 

Count one point for each complete 50-

or 144-MHz OSO, 2 points for each 220- or 

420-MHz OSO, and 3 points for each 

1215-MHz and above OSO. Crossband 
OSOs do not count. 
Multipliers count once per band: each 

ARAL section in the contiguous 48 states 
(83 max.), each Canadian province (max. 

12), and each DXCC country (excluding W 

and VE). 

REPORTING: 

Entries must be postmarked no later 

than July 11th and sent to the ARRL Head-

quarters in Newington CT 06111. Official 
entry forms are available from the same 

address for an SASE. Usual ARRL disqual-
ification rules apply. Usual awards to top 

scorers in each ARRL section, some limit-

ed to where significant effort or competi-
tion is evidenced. Multi-operator entries 

are not eligible for single-band awards. 

SUMMER SMIRK PARTY 
Starts: 0000 GMT June 16 

Ends: 2400 GMT June 17 
The contest is sponsored by the Six-

Meter International Radio Klub (SMIRK). 

No crossband contacts, multi-operators, 
or partial contacts are allowed. Check 

logs or dupe sheets are not needed. 

EXCHANGE: 

SMIRK number and ARRL section, for-
eign state, province, prefecture, or coun-

try. Count ARRL sections in the 48 US 

states only; KH6 and KL7 count as coun-

tries. Washington DC counts as a section 

as well. Canadians count as provinces; all 

others count as states, provinces, prefec-

tures, or countries. 

SCORING 

Count 2 points for each SMIRK contact, 

1 point for non-SMIRK OSOs. Add DSO 

points and multiply by number of ARRL 

sections, foreign states, provinces, pre-

fectures, or countries worked for final 

score. 

AWARDS: 

Certificates for high-scoring SMIRK in 

two divisions: US/Canada and foreign. 

Certificates for high score in each ARRL 

section and foreign state, province, pre-

fecture, or country. 

ENTRIES: 

Entries must be submitted on the fall, 

1981, edition of the official SMIRK log. 

Single copies are available for an SASE 

and photocopies may be used. Send log 

requests and entries postmarked by July 

8th to: Mark S. Anderson WB5NPK, 8932 

Saddle Trail, San Antonio TX 78255. 

ARRL FIELD DAY 
Starts: 1800 GMT June 23 

Ends: 2100 GMT June 24 
Sponsored by the ARRL, the contest is 

open to all amateurs in the ARRL Field Or-
ganization plus Yukon and NWT. Foreign 

stations may be contacted for credit but 

are not eligible to compete. The object is 

to work as many stations as possible 
under less-than-Ideal conditions. Oper-

ating times are limited depending on your 
operating class; check rules below. 

Entry categories are classified by the 

maximum number of simultaneous trans-

mitted signals followed by the designa-
tion of the nature of the individual or 

group participation. Below 30 MHz, a 
transmitter must remain on a particular 

band for at least 15 minutes once used for 

a contact on that band. During this 
15-minute period, the transmitter is con-

sidered to be transmitting a signal (even if 

it is not) for purposes of determining 
transmitter class. Switching devices are 
prohiblted. 

Class A consists of club and non-club 

portable stations specifically set up for 

Field Day. Such stations must be located 

in places that are not regular station loca-
tions and must use no facilities Instated 

for permanent station use nor any struc 

lures installed permanently for FD use 

CALENDAR 
Jun 9-11 

Jun 18-17 

Jun 23-24 

Jul 1 

Jul 7-8 

Jul 13-15 

Jul 14-15 

Jul 28-29 

Aug 4-5 

Aug 11-12 

Aug 18-19 

Aug 24-27 
Sep 8-9 

Sep 15-17 

Sep 22-23 

Oct 6-7 
Oct 13-14 

Oct 20-21 
Nov 3-4 

Nov 17-18 

Dec 1-2 

Dec 8-9 

Dec 26-Jan 1 

Dec 30 

ARRL VHF 050 Party 
Summer SMIRK Party 

ARRL Field Day 

Canada Day Contest 

YV Independence Worldwide Contest —SSB 

AS International SSTV-DX Contest 

IARU Radiosport Championship 

YV Independence Worldwide Contest —CW 

ARRL UHF Contest 

New Jersey OSO Party 

SARTG Worldwide RTTY Contest 

A5 North American UHF FSTV-DX Contest 
ARRL VHF OSO Party 

Washington State 050 Party 

Late Summer ORP CW Activity Weekend 

ARRL DSO Party—CW 

ARRL 050 Party—Phone 

Jamboree On the Air 
ARRL Sweepstakes —CW 

ARRL Sweepstakes—Phone 

ARRL 150-Meter Contest 

ARRL 10-Meter Contest 

ORP Winter Sports—CW 

Canada Contest 

Stations must be operated under one call-

sign and under the control of a single li-

censee or trustee for each entry. All equip-

ment (including antennas) must lie within 

a 300-meter circle. All contacts must be 

made with transmitters and receivers op-

erating  independent  of  commercial 

mains. Entrants who, for any reason, 

operate a transmitter or receiver from 
commercial mains for any contacts will be 

listed separately at the end of their class. 

Any Class-A group whose entry classifi-

cation is two or more transmitters (non-

Novice) may also use one Novice/Techni-

cian operating position (Novice bands on-
ly) without changing its basic entry classi-

fication. This station (including antennas) 

should be set up and operated by Novice 

and Technician licensees and should use 

the callsign of one of these operators. 

Class B consists of non-club portable 

stations set up and operated by not more 

than two licensed amateurs. Other provi-

sions are the same as for Class A. 

Class C consists of mobile stations in 

vehicles capable of operation while in mo-
tion and normally operated in this man-

ner, including antenna. This includes 
maritime and aeronautical mobiles. 

Class D consists of stations operating 

from permanent or licensed station loca-
tions using commercial power. This group 

of stations may only count contacts made 

with Class A, B, C, and E Field-Day groups 
for points. 

Class-E stations are the same as Class 

D except they use emergency power for 

transmitters and receivers. They can work 

stations in all classes. 

Operators participating In FD may not 
contact for point credit the FD portable 

station of a group with which they partici-

pate. Any station used to contact one or 

more FD stations may not be used under 
any other call during the FD period, ex-

cept for family stations. 

Each phone and each CW segment is 
considered as a separate band. All voice 

contacts are equivalent, and RTTY/ASCII 

is counted as CW. A station may be worked 

once on each band—crossband contacts 

are not allowed. The use of more than one 

transmitter at the same time in a single 

band is prohibited, except that a Nov-
Ice/Technician position may operate on 

any Novice band segment at any time. No 

repeater contacts. 

EXCHANGE: 

Stations in any ARRL section send Field-
Day operating class and ARRL section. A 

four-transmitter station in NJ would send 

"4A NJ". Foreign stations send RS(T) and 

0TH. 

SCORING: 

Scores are based on the number of valid 
contact points times the multiplier corre-

sponding to the highest power used at any 

time during the FD period, plus bonus 

points. Phone contacts are one point 

each, CW counts two points each. Power 

multipliers are: 5 for using a dc input pow-

er of 10 W (20 W PEP) or less (or 5-W dc out-

put/10 W PEP output) and if using a power 
source other than commercial mains or 

motor-driven generator; 2 for using a dc In-

put power of 200 W or less on CW and 400 
W PEP or less on SSB; 1 for using anything 

higher. 

Batteries may be charged while in use 

for  Class-C  entries  only.  For  other 

classes, batteries charged during the FD 

period must be charged from a power 

source independent of the commercial 
mains. 

Bonus points will be added to the score 
(after the multiplier is applied) to deter-

mine the final score. Only Class-A and 

Class-B stations are eligible for bonuses: 



1) 100% Emergency Power-100 points 

per transmitter  for  100%  emergency 

power. All equipment and facilities at the 

FD site must be operated from a source 

independent of the commercial mains. 

2) Public Relations -100 points for pub-

lic relations. Publicity must be obtained or 

a bona fide attempt to obtain publicity 

must be made, or operation must be con-

ducted from a public place (such as a 

shopping center). Evidence must be sub-

mitted in the form of a clipping, a memo 

from a BC/TV station that publicity was 

given, or a copy of material that was sent 

to news media for publicity purposes. 

3) Message Origination-100 points for 

origination of a message by the club presi-

dent or other FD leader, addressed to the 

SM or SEC, stating the club name (or non-

club group), number of operators, field 

location, and number or ARES members 

participating. The message must be trans-

mitted during the FD period and a fully-

serviced copy of it must be included with 

the FD report. The message must be in 

standard ARRL message form or no credit 

will be given. 

4) Message Reply-10 points for each 

message received and relayed during the 

FD period, up to a maximum of 100 points. 

Copies of each message, properly ser-
viced, must be included with the FD 

report. 

5) Satellite OSO-100 points can be 

earned by completing at least one OSO 
via satellite during the FD period. The re-

peater provision is waived for satellite 

OSOs and a satellite station does not 

count as an additional transmitter. Show 

satellite OSOs as a separate band on the 

summary sheet. 

6) Natural Power—FD groups making a 

minimum of 5 OSOs without using power 

from commercial mains or petroleum de-

rivatives can earn 100 points. This alterna-

tive power source also includes batteries 

charged by natural means (not dry cells). 

The natural-power station counts as an 
additional transmitter. If you do not want 

to change your entry class, take one of 

North FIorid 

NEWSLETTER OF THE MONTH 
The North Florida Amateur Radio Society's Balanced Modulator is con-

sistently one of the best club publications in the nation. In addition to lively 

editorial commentary and very comprehensive ham news coverage, BM also in-

cludes Pete Nissen WAPTT's well-done "DX and Other Stuff" column. Two other 

features—unique and valuable—began with the March issue: a NOFARS mem-

ber business and services directory and NOFARS assistance and advice net-

work listings. Congratulations, President Billy Williams N4UF and all NOFARS 

members! 
To enter your club's newsletter in 73's Newsletter of the Month Contest, send 

it to 73, Pine Street, Peterborough NH 03458, Attn: Newsletter of the Month. 

your other transmitters off the air while 
making the natural-power OSOs. A sepa-

rate list of natural-power OSOs should be 

enclosed with your entry. 

7) W1AW Message—A bonus of 100 

points will be earned by copying a special 

ARRL FD bulletin sent over W1AW on its 
regularly  announced  frequencies  just 

before and during FD. This message can 
be received directly from W1AW or by any 

relay method. An accurate copy of the re-

ceived message should be included in 

your FD report. 

REPORTING: 

Entries must be postmarked by July 

24th; no late entries can be accepted. A 

complete entry consists of a summary 

sheet and a list of stations worked on 
each band/mode during FD, plus bonus 

proof. The list of stations worked on each 
band or mode may take the form of official 

ARRL dupe sheets or an alphanumeric 

listing of callsigns worked per band and 

mode. This list may be computer-gener-

ated. Incomplete or illegible entries will 
be classified as check logs. A copy of FD 

logs should be kept by your FD group but 
should not be sent in unless specifically 

requested by the ARRL. Normal ARRL dis-

qualifications rules apply. 

All entries and requests for official 

forms should be addressed to: ARRL, 

Newington CT 06111. Include a 9" by 12" 

self-addressed envelope with 3-oz. post-

age  for  a complete  Field-Day entry 

package. 

CANADA DAY CONTEST 
Starts: 0000 GMT July 1 
Ends: 2400 GMT July 1 

Sponsored by the Canadian Amateur 

Radio Federation (CARE), the contest is 

open to all amateurs and everybody works 

everybody. Entry classes include single-

operator,  all  bands;  single-operator, 

single band; and multi-operator, all bands. 

There are also separate single-operator 
ORP (5-W output) classes for all bands 

and single band. 

Use all bands from 160 to 2 meters on 

CW and phone combined. All contacts 

with amateur stations are valid. Stations 

may be worked twice on each band, once 

on CW and once on phone. No crossmode 
contacts and no CW contacts in the 
phone bands are allowed. 

EXCHANGE: 

Signal report and consecutive serial 

number starting with 001. VE1 stations 
should also send their province (NS. NB, 

PEI). Do not use a separate series of num-

bers on each band. 

SCORING: 

Score 10 points for each contact with 

Canada, 1 point for contacts with others. 

VEO counts as Canada. Score 10 points 
for each contact with any CARE official 

station using the suffix TCA or VCA. Multi-

pliers are the number of Canadian prov-

inces/territories worked on each band on 
each mode (12 provinces/territories x 2 

modes for a maximum of 192 possible 

multipliers). Contacts with stations out-

side Canada count for points but not mul-

tipliers. 

FREQUENCIES 

1810, 1840, 3525, 3770, 7025. 7070, 

14025, 14150, 21025, 21250, 28025, 28500, 

50.040, 50.110, 144.090, 146.52. Suggest 

phone on the even hours (GMT), CW on the 

odd hours (GMT). Since this is a Canadian-

sponsored contest, remember to stay 
within the legal frequencies for your 

country! 

AWARDS: 

Certificates will be awarded to the high-
est score in each category in each prov-

ince/territory, US call area, and DX coun-

try. If scores are close, second- and third-

place certificates will be awarded. Addi-
tionally, several trophies will be awarded 

to some top scorers courtesy of sponsors. 

ENTRIES: 

A valid entry must contain log sheets, 

dupe sheets, a cover sheet showing claimed 

(DSOs, OSO points, a list of multipliers, 

and a calculation of final claimed score. 

Cover sheets and multiplier checklists are 

available. Entries should be mailed within 

one month of the contest, with your com-

ments, to: CARE, PO Box 2172, Stn D, 

Ottawa, Ontario, KIP 5W4 Canada. 

Results will be published in TCA, the 

Canadian amateur magazine. Non-sub-

scribers may include an SASE for a copy 
of the results. 

DX 
Chod Ha ms VP2ML 
Box 4881 
Santa Rosa CA 95402 

THE NCDXF 20-METER 
BEACON NETWORK 

Have you been listening on 14100 as I 

suggested last month? If not, tune your re-

celver to that frequency as you read the 

column this time. 

What do you hear under all that interfer-

ence? A strange pattern of CW signals 
and long dashes from stations all over the 

world. This is the 20-meter beacon net-

work, constructed by the Northern Califor-

nia DX Foundation (NCDXF). 

This network consists of eight auto-

mated beacons scattered around the 
globe. Each beacon transmits on a strict 

time sequence (see Table 1). 

The beacons provide current informa-

tion on the state of the ionosphere and on 

radio propagation to various parts of the 

world, all in less than ten minutes! Let's 
have a closer look at this network to see 

how we can use it to best advantage. 

The Beacons 

Each of the beacons consists of a 

power supply and controller, a Kenwood 

TS-130 transmitter, and an omnidirection-

al antenna. The controller features a 

quartz-clock accuracy of one part in 

10,000,000, a microprocessor to generate 

the beacon CW identification, and a switch-

ing network to reduce the power of the 

transmitter in 10-dB steps. 

0000 4U1UN 

0001 W O MB 

0002 KH130/B 

0003 JA2IGY/B 

0004 4X6TU/B 

0005 OH2B 

0006 CT3B 

0007 ZS8DN/B 

0008-9 

This power reduction is one of the most 

fascinating aspects of the beacon sys-
tem. During the 58 seconds that each 

beacon transmits, its output power drops 

by a factor of 10 every ten seconds (see 

Table 2). The final 9-second-long dash, 

preceded by four dits, is sent at the power 
level of only 0.1 Watts! And yet you can 

hear the 0.1-Watt level from several of the 

beacons. 

A Kenwood TS-130 transceiver and a 
quad antenna comprise the rest of the 

beacon. The Kenwood transceivers have 
held up very well under the continuous-

duty operation of the beacons; no beacon 

has ever been off the air for transceiver 

problems. The antenna is a turnstile made 
of two quad loops at right angles to each 

other. This antenna produces an antenna 
pattern practically omnidirectional in the 

horizontal plane, and with the pattern fa-

voring low-angle radiation in the vertical 

United Nations, New York City 
Stanford University, Palo Alto, California 

Northeastern Oahu Island, Hawaii 

Mt. Asama, Japan 
Tel Aviv University, Israel 
Helsinki Technical University, Finland 

Madeira Island, Africa 

Transvaal, South Africa 

(silent) 

Table I 

plane. Each side of the quad loops is 17' 

11" long. 
Each beacon package, including anten-

na, costs about $1300. The Northern Cali-

fornia DX Foundation is picking up the tab 
for this entire project, including the eight 

beacons in place, and future beacons (see 

below). 

Behind the Beacons 

The network is the brainchild of Stan-

ford Research Institute scientist Dr. Mike 

Villard W6OYT, who has had a long time 
interest in worldwide radio propagation. 

With the sup port of the Northern Califor-

nia DX Foundation and the active assis-

tance of several San Francisco Bay area 

amateurs, the network began to take 

shape in the late 70s. 
Dave Lesson W6OHS took some time 

off from his multimillion-dollar Silicon 
Valley company to design the necessary 

hardware. His contribution included the 

overall design of the network along with 

the details of the switching system to 

change the power level of the transmitter. 

Jack Curtis K6KU designed the clock and 
microprocessor which control the switch-

ing circuitry and generate the code identi-
fication. Jack has had considerable ex-

perience in this field; he's the Curtis of the 
Curtis keyer and code-teacher line! And 

finally Cam Pierce K6RU assembled much 
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of the actual hardware and prepared the 

actual beacon packages. NCDXF Presi-

dent Jack Troster W6ISC) provided (and is 

continuing to provide) overall coordina-

tion and international supervision of the 

network. 

And continJing on duty on a daily basis 

is Al Lotze W6RO, who coordinatos the 
regular observers of the beacons and 

compiles the reports (see below). 

Among the other persons vital to the 

success of the beacon network are the in-

dividual beacon "custodians." These are 

the hams and groups, carefully selected 

by the NCDXF, to set up and operate the 

beacons. In many cases the beacons are 

under the auspices of a university. 

The beacons network grew slowly; the 

first beacon, WE16ZNL, went on the air at 

the end of 1979. WB8ZNL has changed 

callsigns a couple of times since then and 

is now W8WX/B at Stanford University in 
Palo Alto, California. 

That first beacon required more than 

hardware. The beacon transmits what is 

technically an unattended AO emission, 
which is not permitted under Federal 

Communications  Commission  (FCC) 

amateur rules. So the Foundation had to 

request a special waiver of the FCC rules 

to allow the beacon to begin transmitting. 

The same held true for the Hawaiian 

beacon, KH60/B, under the watchful eye 

of Bob Jones KH60. Perry Williams 

W1UED of the American Radio Relay 

League's Washington DC office was in-

strumental in obtaining the necessary 

waivers. 

On the other hand, the other beacon 
located "within" the United States re-
quired no such special permission. The 

4U1UN beacon sits on UN territory in New 

York City and thus falls under the rules 

of the international Telecommunication 
Union, which permits the beacon. 

The situation was even more complicat-

ed in Japan. Japanese amateur regula-

tions had neither rules nor standards 

about beacons. In order to get permission 
to establish the beacon in Japan, JA hams 

had to work with the licensing authority to 

write entirely new regulations for beacon 
standards. 

Persever3nce prevailed, however, and 

by early 1983, all eight beacons were on 

the air. The beacons' record of depend-

ability has been very good. Some of the 

beacons  associated  with  universities 
must occasionally shut down to avoid dis-

turbing delicate experiments. But there 

has been little unscheduled "downtime" 

on the system. Toe only recurring problem 

was a single resistor in the power supply, 
since replaced. The network's on-time 
record is a great tribute to the design, 

engineering, and maintenance of the 
beacons. 

The very dependability of the beacons 
has led to one slight problem: the clocks 

of the beacons slowly drift, and the bea-
cons start to overlap. The clocks in the 

beacons are accurate to about one part in 

ten million, or about one half second a 

month. Since the beacons have required 
no maintenance other than resetting the 

clocks, their timers have occasionally 
drifted enough to overlap. So if you want 
to set your watch by a radio signal, tune to 

W WV (see this column, April, 1984). 

Using the Beacons 

These beacons, both individually and 
as a network, provide many benefits to the 

DXer. Besides the obvious use of deter-
mining band openings, hams can use this 

system to check antennas, compare rigs, 

calibrate their S-meters, and compute 
antenna patterns. Let's look at some of 
these possibilities. 

Since the beacons put out the same 

/ 1 

do< 
Al Lotze W6R0 coordinates the beacon reports from this modest station. 

power day after day, you can use the 

beacon network to monitor the condition 
of your station. By logging the signal 

strengths of the different beacons at vari-
ous times of the day, you can buitd a refer-

ence point for changes in your station. For 
example, if your coaxial cable begins to 

deteriorate, you might notice a gradual 

reduction In the signal strengths of the 

beacons. Similarly, changes in switches, 
filters, and rigs can be compared to the 

references you establish by consistently 

monitoring these beacons. 

Such consistent monitoring is impor-

tant if you want to eliminate the vagaries 

of propagation from your considerations. 
You don't want to rip out a new antenna 

just because you tested it on the day of a 
solar flare! 

You can also use the beacon network to 

check the low-angle radiation pattern of 
your antenna. Since most of the beacons 

are a goodly distance from your station, 

most of the radiation you hear from them 

will arrive at your antenna at the low angle 
characteristic of DX communications. By 

swinging your antenna during the _ong, 

9-second dash of each beacon, you can 
note relative signal strengths from the 

front and the back of the antenna. You 

may find the ratio between these figures 

quite different from that advertised by the 
antenna manufacturer! 

Of even greater interest to the DXer will 

be the angle of minimal reception on the 

antenna. Beam or directional antennas do 

increase the signal strength in a given di-

rection, but they also serve an even more 

valuable service by reducing the signal 

strengths of stations lying in other direc-
tions. The ability to "null out" or nullify an 

interfering station is at least as important 
as the increased signal strength given by 

the directional antenna. 

So the DXer wants to know where to 

point the beam to minimize reception of 

the offending signal. Knowing where the 

nulls are in your antenna pattern is as im-

portant as knowing the front-to-back ratio. 

Another  immediate  benefit  of  the 

NCDXF beacon network is its use for 
S-meter calibration. The power leyei of 

each beacon decreases by a factor of 10, 

or by 10 dB, each 10 seconds. You can cal-

ibrate your S-meter by carefully watching 

the meter during these power changes. 

Your meter reading should drop by 10 dB 

(a little less than 2 S-units) each step in 

power reduction. 

If your receiver doesn't track this way, 

you might want to produce a calibration 

chart to reflect the actual power levels. 
And, of course, the beacons tell what is 

happening with radio propagation right 

now. How many beacons can you hear? 
How strong are their signals? How do 

these signal strengths compare to other 

days when the propagation was good, me-
dium, or fair? 

Beacon report coordinator Al Lotze 
W8RO feels that the beacons present a 

more accurate picture of present amateur-

radio propagation than do the W WV bulle-

tins or the forecasts by charts or tables in 
the amateur-radio  magazines.  "Those 

charts don't include the A index" (see this 

column, last month). "Their Maximum 

Usable Frequency charts only reflect 
solar flux. But I have found the A index a 

more telling indicator of present propaga-

tion," Al explains. 

How can the DXers best use this propa-

gation information? First, beacon recep-

tions might suggest good possibilities for 

directional CC:2s. If you know the band is 

open from your location to Eastern Africa 

(C73) you might try a CO directed toward 

that area. DX stations are much more like-

ly to answer a directional or specific CO 

than a more general "CO DX." 

With regular listening, you can learn a 

great deal about radio propagation from 

your station to other parts of the world. 
When does the long or skew path open up 

to Europe, or to Japan? In which direction 

does it peak? What are the differences in 

signal  strength  as  dawn  or  sunset 

passes? When is the best time to get up in 

the middle of the night to work that rare 

DXpedition? 

The avid student of radio propagation 

can use the beacon network to obtain 

even more information. What is the rela-

tionship between the W WV flux numbers 

Power Level  Message 

100 Watts  OST de (callsign) 

100 Watts    (9-second dash) 

10 Watts    (9-second dash) 

1 Watt   (9-second dash) 

0.1 Watt    (9-second dash) 
100 Watts  SK (callsign) 

The entire sequence takes about 58 seconds, at about 20 words per minute. 

Table 2. Beacon transmission pattern. 

and propagation from your location? Do 

the signal strengths of the polar and the 
equatorial paths change at the same time, 

or in different patterns? The possibilities 

are endless. 

Making Beacon Reports 

If you are serious about listening to the 

beacons, you might want to share your ob-

servations and ideas with others of simi-

lar persuasion. Beacon report coordinator 

Al Lotze W6R0 (see photo) collects the re 
ports from regular and irregular reporters 

from all over the world. 
As of last winter, Al had received more 

than 250 reports from every continent. The 

reports have ranged from a simple, "I 

heard your beacon yesterday," to com-

plex and detailed analyses and theories of 

propagation. The most dedicated are sev-

eral European scientists. At least one Bel-

gian amateur sends in a full page of com-

ments and ideas every month! Other regu-

lar reporters include engineers and short-

wave listeners (SWLs). The list of report-

ers shows that you don't need fancy 

equipment to monitor the beacon net-

works; Al has received a report from a 

Czechoslovakian amateur who used a di-

rect-conversion receiver! 

Amateurs and others interested in be-

coming regular monitors and reporters for 

the beacon network should contact Al 

Lotze W6RO, 46 Cragmont Ave., San Fran-

cisco CA 94116-1308. Al prefers the of-
ficial reporting form but will acknowledge 

all reports with a beacon network OSL. 

You don't have to hear all eight beacons 
to send in a report, but you should listen 
to the network several times at different 

hours and note any patterns. 

The informal collection of regular bea-

con watchers spends more time listening 

than they do transmitting (like any good 
DXer!) but they do occasionally key up 

their rigs during the 2-minute "break" at 

the end of each sequence of bulletins. If 

you listen closely during this "off" time, 

you might hear a beacon observer send 

"All 8 hrd de W6R0," or a similar mes-
sage. 

Al Lotze WBRO Report Coordinator 

Al Lotze is an excellent man for the lob 
of coordinating these beacon reports. In 

his 53 years as an amateur, Al (see photo) 
has amassed 282 countries on CW. His 
station today is as elaborate as any he 

has used in more than 50 years, but you 

may note the absence of such items as an 

antenna switch, antenna rotor, or am-
plifier. 

Al runs Kenwood barefoot through a 
Johnson matchbox to a G5RV antenna on 

the roof of his home, high on a hill above 

San Francisco. Al claims his DX success 

comes from his suffix. "There are more 

stations with the suffix RO in the DXCC 
listing than any other suffix," Al notes 

with a twinkle in his eye. Despite this sim-

ple station setup, Al has frequently heard 

all eight beacons in one cycle, especially 

around local sunset when the A index is 
under 10. 

A long-time follower of radio propaga-
tion, Al monitors W WV propagation bulle-

tins daily. Weather permitting, Al also 

sets up his telescope every day to chart 
the size and position of each sunspot. His 
charts appear in ORZ DX every week. 

Al maintains lively communications 

with his far-flung collection of regular 
beacon reporters. With a working com-

mand of French, Spanish, and German, Al 
attempts to respond to most reporters in 

their native languages. With daily charts 

of the sun's surface for years, careful 
graphing of the WWV propagation infor-

mation, and more than 50 years of ama-

teur experience, Al holds his own among 
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the professional propagation experts with 

whom he corresponds 

Results of Beacon Network 

The  information  from  the  beacon 

watchers continues to pour into Al's 

mailbox, so it will be years before any 

statistically valid results come from this 

network. But Al has noted several trends 

which became evident very quickly. The 

first, and perhaps most interesting pat-

tern, is how the low-power signals can be 

heard clearly. ORP enthusiasts have been 

saying this for years: you don't need 

power to make DX contacts. Listen for 
yourself to hear how often you can hear 

the 0.1-Watt level of the beacons. Makes 

one want to ban all amplifiers. 

Another interesting conclusion sug-

gested by the beacon network is that the 

traditional  explanation  of  how  radio 

waves travel more than 2500 miles is 

wrong. The textbooks claim that signals 

which travel farther than 2500 miles must 

bounce back and forth between the 

Earth's surface and the ionosphere sever-

al times: multi-hop propagation. However, 
much of the signal is lost in each bounce. 

The mathematics of this theory suggest 

that the 0.1-Watt beacon would never be 

heard if the signal were to propagate via 

multi-hop propagation. So the radio signal 

must get from there to here in some other 

way. We may never know exactly how the 
signal travels, but we do know that the tra-

ditional multi-hop theory has holes in it. 

Al has also noticed that the A index 

seems to be closely related to beacon 

receptions. The only times he has heard 

all eight beacons at the same time has 

been when the A index is very low, 10 or 

less. He notes that traditional propaga-

tion forecasting, including the charts and 

tables in the amateur press, do not in-
clude the A index in their calculations. 

Thus even when the solar flux might be 

high enough for good radio, the high A in-

dex may prevent good propagation. 

The Future of the Network 

What's ahead for the NCDXF 20-meter-

beacon network? The two "off" minutes 

certainly suggest that at least two more 

beacons will be forthcoming soon. In the 

works for this summer is a beacon on the 

northern coast of South America, in Co-

lombia. Another possibility for a tenth 

beacon is the southern end of the South 

American continent, but the real propaga-

tion hounds prefer a Western Australia lo-

cation, VK6. 

The beacon network doesn't have to 

stop growing at ten. Built into the control 

circuitry is the ability to switch to 20 bea-

cons per ten-minute cycle. One can imag-

ine a few years from now being able to get 

exact propagation information to 20 dif-

ferent locations around the world in only 

10 minutes! 

These beacons and many other DX ac-

tivities, including major DXpeditions, are 

sponsored by the Northern California DX 

Foundation. Membership in the NCDXF is 

$10.00 and includes a handsome member-

ship certificate. Contact NCDXF at PO 

Box 2366, Stanford CA 94305. 

And please, for the sake of all of those 

hams listening to the beacons, stay off 

14100 kHz! 

( AWARDS   
Bill Gosney KE7C 
Micro-80, Inc. 
2665 North Busby Road 
Oak Harbor WA 98277 

ELMER OF THE YEAR 
F. Wendell TIetsworth W2SUE was 

chosen as OCWA's Northern New Jersey 

Chapter's 1983 Elmer of the Year from a 

field of nominees by a committee which in-
cluded such prominent local amateurs as 

Joseph Painter W2BHM, head of the W2 

OSL Bureau, and William Mumford W2CU. 

W2SUE has been teaching ham-radio 

courses since 1966. He currently teaches 

Novice classes at the Nutley NJ Red Cross 

Building and is active in Army Mars as 

AAR2JP. 

SOUTH EAST QUEENSLAND 
TELETYPE GROUP AWARD 
This award is open to all transmitting 

and listening amateurs who gain award 

points in the following manner: Australian 

amateurs must score 5 points and over-

seas amateurs must score 3 points. 

(a) To qualify, a station must, where 

possible, copy the official station of the 

South East Qu eensland Teletype Group, 
VK4TTY, during a news broadcast and, in 

the case of a transmitting amateur, partic-

ipate in the callback (2 award points). A 

portion of the printout of the news broad-

cast together with the date, time, frequen-

cy, and broadcast number are to accom-

pany the request for the award. 
(b) Additionally, a transmitting amateur 

must work three member stations of the 

SEOTG on RTTY (1 point each). Log ex-

tracts and/or printouts are to be included 

with the award application, and each 
member station may be counted only 

once towards the award. 

(c) Listening amateurs should, in lieu of 

(b), forward log extracts and/or printouts 

of three contacts involving different mem-

ber stations of the SEOTG (1 point each). 
Applicants for the award should for-

ward the above information together with 

one dollar Australian or 5 IRCs, to cover 

postage and printing costs, to the Secre-

tary, SEOTG, PO Box 274, Sunnybank, 

Queensland 4109, Australia. 

WORKED ALL BERMUDA 
The WAB Award Is Issued to amateurs 

throughout the world by the Radio Society 

of Bermuda. To qualify, applicants must 

submit proof of having worked a minimum 
of nine (9) parishes in Bermuda: Sandys, 

Southampton,  Warwick.  Paget,  Pem-

broke, Devonshire, Smith's, Hamilton, and 

St. George's. 

The award Is an antique map of Ber-

muda (20" x 23") suitably inscribed with 
the recipient's name and callsign and 

signed by His Excellency the Governor of 

Bermuda. 

The award is not available to stations 

who worked Bermuda via mobile in-

cluding maritime or aeronautical. No 
band or mode endorsements are avail-

able. Only one mobile or portable from 

within Bermuda may be used in making 

claimed contacts on your applications. 

OSL cards are required as proof of con-

tact and they must be sent to the awards 
manager with sufficient postage for their 
safe return. The Bermuda Award is issued 

free of charge! Submit your applications 

to: Award Manager, PO Box 275, Hamilton 

5, Bermuda. 

WORKED BROWARD 
COUNTY CITIES 

The Broward Amateur Radio Club, Inc., 

sponsors the new WBCC award, available 

to licensed amateurs who submit proof of 
two-way contact as follows: 

(a) Residents  of  Broward,  Colliers, 

Dade,  Glades,  Hendry,  Lee,  Martin, 

Monroe, or Palm Beach counties must 

work all 29 of the cities listed below. 

(b) All other amateurs must work 15 of 
the 29 cities within Broward County. 

To be valid, all contacts must be veri-

fied by at least two fellow amateurs and 

application must show all logbook infor-

mation as well as the 0TH of the station 

worked. 
To apply, mall your application with 

$1.00 (US funds) and two first-class 

stamps (DX stations send 10 IRCs) to: 

BARC Award Manager, WD4RAF, 1921 

NW 41st Street, Oakland Park FL 33309. 
Qualifying city contacts include: Coco-

nut Creek, Cooper City, Coral Springs, 

Dania, Davie, Deerfield Beach, Fort Lau-

derdale, Hacienda Village, Hallandale, 

Hillsboro Beach, Hollywood, Lauderdale-

by-the-Sea, Lauderdale Lakes, Lauderhill, 

Lazy Lake, Lighthouse Point, Margate, 
Miramar,  North  Lauderdale,  Oakland 

Park, Parkland, Pembroke Park, Pembroke 

Pines, Plantation, Pompano Beach, Sea 

Ranch  Lakes, Sunrise, Tamarac, and 

Wilton Manors. 

WORKED ALL ASIAN AWARD 
The WAAA program requires the appli-

cant to work other amateurs in the mem-

ber countries of the Association of South-
east Asian Nations. Work 5 Philippine 

contacts, 1 Malaysian contact, 2 Indone-

sian contacts, 1 in Thailand, and 1 station 

in Singapore. Special endorsements will 

be given for Ail-Phone, All-OW, Single-

Band, and Five-Band contacts. 

Have your list of contacts verified by at 
least two radio-club officials and be sure 

all contacts were made after January 1, 

1970, to be valid. Forward appropriate log-

book information  in your applicatiort 
along with $4.00 (US funds only, no IRCs) 

to the Award Manager: Edwin Zambrano 

DU1EFZ PO Box AC-166, Quezon City 

3001, Philippines. 

WORKED ALL DU AWARD 
This award is available to all licensed 

amateurs who can show proof of having 
contacted at least one station from each 

of the call areas in the Republic of the 
Philippines )DUI to DU9, except DU5). 

Contacts may be made on any band or 

mode and special endorsements will be 

issued upon request for All-Phone, All-

CW, Single-Band, or Five-Band accom-

plishments. 
Contacts for the DU Award must be 

made on or after January 1, 1970. To apply, 

forward a list of contacts which have been 
verified by two officers of a radio organi-

zation. Your application must show all 
logbook information for each contact. 
Send the list and $4.00 (US funds only—no 

IRCs,  please!)  to:  Edwin  Zambrano 

DU1EFZ PO Box AC-166, Quezon City 

3001, Philippines. 

VK1 ACHIEVEMENT AWARD 
The A.C.T. Division of the Wireless In-

stitute of Australia is proud to announce 
the creation of its newest award, the VK1 

Achievement Award. This award has the 

aim of increasing interest in the VK1 pre-

fix and in promoting Canberra and Austra-

lia internationally. 

As there are only 300 VK1 licensees, the 

award will not be an easy one to achieve, 
particularly on some bands and modes. 

The VK1 Award is available to licensed 

amateurs throughout the world. To quali-
fy, stations within Australia must work 20 

stations in VK1 land on HF and on VHF. 

Stations outside Australia must work a 
minimum of 10 VK1 stations for the HF 

segment of the award. 

To apply, submit your list of contacts, 

including the GMT time and date worked, 

the band and mode of operation, and any 
reports or ciphers exchanged. To be valid, 

all contacts must be made on or after Jan-

uary 1, 1978. Endorsements may be given 

at the time application is made. Five IRCs 

or $2.00 in Australian currency cover the 

cost of the award and should be sent to 
the Award Manager, Go WIA, PO Box 46, 

Canberra ACT. 2600, Australia. 

By the way, the VK1 Award is also made 

available to shortwave listening stations 

on a heard basis. QSL confirmation is re-

quired. 

WORKED ALL FORGOTTONIA 
Announcing the awards program spon-

sored by LEARC, the Lamoine Emergency 

Amateur Radio Club of Macomb, Illinois, 

The Worked Forgottonia Award is issued 

to amateurs who confirm contact with 

three (3) licensed amateurs of Forgot-
tonia. The Worked All Forgottonia Award 

is issued to operators confirming contact 
with at least one amateur in each of the 

sixteen counties of Forgottonia. 

What is Forgottonia? It is the 51st 

state! It consists of the following coun-

ties  (formerly  west  central  Illinois): 

Adams, Brown, Calhoun, Cass, Fulton, 

Greene, Hancock, Henderson, Knox, Mc-

Donough, Mercer, Morgan, Pike, Schuyler, 

Scott, and Warren. 
All contacts must be made after June 

28, 1980, to be valid. From the letter we re-

ceived from the club, the award evidently 

is issued at no charge since no remittance 

was mentioned. Forward your list of veri-

fied contacts and a 9" x 12" SASE to the 

attention of AG9Y, c/o LEARC, 1224 Maple 

Avenue, Macomb IL 61455. 

WAT AWARD 
The Cabin Fever Radio Club of Tok, 

Alaska, offers a certificate for contacting 

three amateurs in Tok. There are no band 

or mode restrictions. However, all con-
tacts must be made after December 15, 

1980, to be considered valid. 

To apply, prepare a list of contacts in 
order by callsIgn. Include the name of the 

station operator, the date and time worked 

in GMT, and the mode and band of opera-

tion. QSLs not required. Amateurs located 

in Tok include AL70, AL7B0, AL7BV, and 

WL7APG. 
Send your application with $2.00 or 10 

IRCs to: Cabin Fever Radio Club. Box 451, 

Tok AK 99780. 

BASEBALL SPECIAL 
The  Lewis-Clark  ARC  will  operate 

W7VJD Friday, June 1, from 0200Z until 

the last game has been played, Saturday. 

June 2, from 1600Z until last game played, 

and Sunday. June 3, from 1600Z until last 
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game played, during the NAIA World's 

Collegiate Baseball Tournament, on the 

campus of Lewis-Clark State College. 

Frequencies: 14.270, 7.235, 3.940  ± 
ORM phone; 14.130, 7,125 ± ORM CW 

Please send SASE for OSL via Dan Wen-

strom WB7BOV, 630 Stewart, Lewiston ID 
83501. 

EIGHTH STREET FESTIVAL 
The Madison County Amateur Radio 

Club will operate the club station, VV9VCF, 

portable from the historic Eighth Street 

Festival in Anderson, Indiana, on June 8 

and 9, 1984. A special certificate will be of-

fered to persons contacting the club sta-
tion during the festival or any club mem-

ber during the month of June. Suggested 

operating frequencies are: 28.785, 21.400, 

14.340, 7.290, and 3.990 MHz. 

Send log information and a dollar dona-

tion to: Madison County ARC, c/o Frank 
M. Dick WA9JWL, 921 Isabelle Drive, An-

derson IN 46013. 

SPECIAL-EVENTS 
STATION 7SKOAC 

The Swedish Telecommunications Ad-

ministration has given permission to the 

Swedish Radio Amateur Radio Club to 
use the special-events prefix 7SK in con-
nection with operations from the club sta-

tion, SKOAC, during the annual confer-

ence of the European DX Council in Stock-

holm, June 8-10, 1984. The EDXC is the 

umbrella organization of the shortwave 

radio listening clubs in Europe. The an-
nual conference has become the meeting 
place in Europe for international broad-

casters who are actively involved in pro-

gramming or the technical side of interna-

tional radio and the representatives of 

the listeners clubs, which can now boast 
more than thirty thousand members. 

The 1984 conference Is being hosted by 

Radio Sweden  International  and  the 

Swedish DX Federation at the studios of 

RSI in Stockholm. 7SKOAC will be on the 

air during the conference, operated by 
members of the club and licensed ama-

teurs among the conference participants. 

Among those who are expected to operate 

from the station are Victor Goonetilleke 

4S7VK, Colin Richards 9M2FJO, Lars 

Rooth HV3SJ, Wolf Harranth 0E1 WHC, 
and Bernt Erfjord LA5TBA. 

7SKOAC is expected to go on the air at 

about 1500 hours GMT on Friday, June 8, 
1984. Operation will continue at various 

times during the conference on Saturday, 

June 9, and Sunday, June 10. Frequencies 
to be used during daylight hours are 14060 

kHz (CW), 14320 kHz (SSB), 21060 kHz 
(CW), and 21350 kHz (SSB); and during 

hours of darkness, 3550 kHz (CW) and 
3700 kHz (SSB). 

There will also be some operation on 
the 2-meter band. 

MECA 
The Macomb Emergency Communica-

tions Association will have its second spe-

cial event on the weekend of June 8-10. Op-
eration will commence at 2200Z Friday, June 

8, and continue around the clock to 2200Z 
Sunday, June 10, near the lower end of the 

General-class portion of each amateur band 
as propagation dictates. Modes of operation 

will be SSB and CW/RTTY on HF and FM 
phone on 146.07/.67. OSL to MECA. Box 488, 

Utica MI 48087 with a 9" x 12" SASE for ow-

tif Icate. DX stations need send only OSL 

RTTY TODAY -179 
MODERN GUIDE TO AMATEUR RADIOTELETYPE 

JUST RELEASED 

$8.95 PLUS $1.75 Shipping and 
Handling 

UNIVERSAL ELECTRONICS, INC. 
4555 Groves Rd., Suite 3 
Columbus, Ohio 43232 
Tel. No. (614) 866-4605 
dealer inquiries invited 

"RTTY  TODAY —the  only  up-to-date 
handbook on RTTY available, covering all 
phases of radio-teletype. Answers many 
questions asked about amateur RTTY. Ex-
tensive sections fully cover the home 
computer for RTTY use. 

Authored by Dave Ingram, K4TWJ, a 
noted authority on RTTY. Written in a 
clear concise manner, all material is new 
and up to date and covers the most recently 
developed RTTY equipment and systems. 
RTTY TODAY is fully illustrated with 
photos, diagrams, RTTY station set-ups 
and equipment. The latest information on 
the new generation RTTY. Just published. 

"RTTY TODAY"—Table of Contents 

Chap. 1 The Exciting World of Amateur 
RTTY 

Chap. 2 Operating Parameters and 
Concepts of RTTY 

Chap. 3 Straight Talk on Home Com-
puters and RTTY 

Chap. 4 RTTY Systems for Home Com-
puters 

Chap. 5 RTTY Converters You Can 
Build 

Chap. 6 Dedicated A M Terminals and 
Systems 

Chap, 7 New Mini-RTTY Systems 
Chap. 8 Fascinating RTTY Outside the 

Amateur Bands Press—Military 
— Weather, Etc. 

Chap 9 Frequency List of Commercial 
Press Services 

Chap 10 Secrecy and Other Codes 
Used in Radioteletype 

Chap 11 Tables of Abbreviations Used 
in RTTY 

BROOKFIELD ZOO 

The Chicago Suburban Radio Associa-

tion will operate special-event radio sta-
tion N9BAT from the Brookfield Zoo in 

celebration of its 50th anniversary. It is 

one of the largest zoos in the United 

States and was the first American zoo to 

exhibit animals in naturalistic displays 
behind moats instead of in cages. Its 

Tropic World is the largest zoo building in 

the world, housing African, Asian, and 
South American rain forests. 

Operation will be June 9 and 10 from 
1600Z-2400Z, using the phone frequen-

cies of 7.250 and 14.250 MHz. A special 

full-color zoo OSL card will be available to 
all stations that reply with their OSL card 

and a #10 (business-size) SASE to: N9BAT 

Special Event, PO Box 383, Brookfield IL 
60513. 

KNOX COUNTY ARC 
The Knox County Amateur Radio Club 

will have a special-event station on the air 

to  commemorate  Galesburg  Railroad 
Days. Railroad Days is an annual event for 

Galesburg, Illinois, which pays tribute to 
the role of the Burlington Northern (for-

merly the CB & 0) and the Sante Fe Rail-
roads in the development of the area. 

The KCARC will have Its special-event 

station on the air on Saturday and Sun-

day, June 9 and 10, 1984, from 1300Z 'til 

22001 The station will operate on one of 
the following frequencies: 7.235, 14.280, 

21.375, and 28.630 MHz, plus or minus 

ORM and depending on band conditions. 

The call of the station will be VV9GFD. A 

special commemorative OSL card will be 
sent to any station contacted which 

sends an SASE to the Knox County ARC, 

Inc., W9GFD, 1694 Bluebird Drive, Gales-
burg IL 61401. 

HELEN KELLER DAYS 
The Muscle Shoals ARC will operate 

W4JNB from 1600-2100Z on June 29 and 

30 and July 1, 1984, from Spring Park, Tus-

cumbia, Alabama, in celebration of Helen 
Keller Festival Days. Phone frequencies 

are 7270-7290 and 14,280-14,295. For an 

8" X 10" certificate, send an SASE (4" x 

10" envelope) to Box 2745, Muscle Shoals 

AL  35882.  Talk-in  on  two  meters, 

148.01/.61. 

TOM SAWYER DAYS 
The Hannibal Amateur Radio Club, Inc., 

will issue a fourth annual special certifi-

cate from the National Tom Sawyer Days 

celebration in Mark Twain's boyhood 

home town, Hannibal, Missouri, on Satur-

day. June 30 and Sunday, July 1, 1984. 

Hours: 1500-2100 LfTC both days. Fre-

quencies: phone 7.245, 14.290, 21.400, 
28.770; and CW 7.125 and 21.125 MHz. 

Help us celebrate! 

To receive the certificate, send a large 
(8 x 10) SASE and your personal OSL card 

confirming the contact to Hannibal Ama-

teur Radio Club, Inc., WOKEM, 2108 Or-
chard Avenue, Hannibal MO 63401. 

For  further  information,  call  Tony 
McUmber, 2108 Orchard Avenue, Han-

nibal MO 63401; (314)-221-6199. 

ANNIE OAKLEY DAYS 
W8UMD, the Treaty City ARA, will oper-

ate the Annie Oakley special-event station 
from 1400Z July 28 to 0200Z July 29, and 

1400Z to 22002 July 29. Frequencies will 

be 3910 kHz, 7235 kHz, and 14285 kHz. 

Send 9" x 12" SASE for unfolded certifi-

cate; otherwise send #10 SASE to TCARA, 

PO Box 91, Greenville OH 45331. 

s) Have you placed your > 
vote for 73's best adver-
tisement of the month i 
To do so, simply turn 

to the reader service 
card and fill in the 

company name and 
reader service number. 
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LETTERS 
YES, IT WAS 

Was that the same lshmod Kaduk, the 

great explorer, who found the extension of 
Lake Michigan into Montana? 

Roger Coppock 

Bradview IL 

OH YES HE WAS 

Ishmod may not have been a fool, but I 

read up to p. 224 before I realized it was 
April! 

Harry Church WIIIKXP 

Lebanon IL 

IISHMOD FOOLED AGAIN 
The article on Ishmod's Journal (73, 

April, 1984) is one of the finest exposés on 

the potential perils of the DXpedition ever 
written. Reading it positively started my 

heart pounding with the desire to go rent 

an old Argentine aircraft carrier, hire a 

crew of Lascars and Dacoits, and get out 
among 'em. There is, however, a problem 

with the map you printed and the geogra-

phy of the DXpedition in general. Some of 

my irregular friends will claim that the 

map you printed was originally made near 

Agra by Jonathan Small, Abdullah Khan, 

Mahornet Sing, and Dost Akbar, in the late 

1870s. Others will attribute the map to a 

certain seagoing Bel!man of the same 

period, citing these lines (see box). 

Unfortunately, the map is a red herring. 
The true location of the island lshmod and 
his friends found is, I am afraid, more 

sinister. The island where lshmod and his 
friends landed can be none other than the 
dread Rlyeh which rises occasionally 

from the dark waters of the South Pacific 
and Indian Oceans. This island was first 

documented in English by H. P. Lovecraft, 

in 1928. It also is mentioned by the 15th 
century Arab scholar, Abdul Alhazred in 
his  Necronomlcon.  (Copies  of  the 

Necronomlcon  can  be  found  in the 

Widener Library at Harvard and in the 
library crypt at Miskatonic University in 

Arkham,  Massachusetts.)  As  further 
evidence, note the parallels between the 

log of the Brig Emma cited by Lovecraft 

and Ishmod's last printed words. Ishmod 
speaks of phenomena which defied the 

laws of physics. In the Emma log, we hear 

Johansen speak of geometry which was 
"abnormal,  non-Euclidean,  and  loath-

somely redolent of spheres and dimen-

sions apart from ours." The partially com-

plete reference to the rocks of the island 

also correlates with the Lovecraft ac-

count of unbelievable greenish stone 
blocks at fl'Iyeh. 

From the above discussion, I think it 

clear that Ishmod and his friends have 

fallen prey to Cthulhu or some other of the 
star-born Old Ones. Only the other day on 

one of the Pacific DX nets I heard at about 
35 wpm the horrid refrain, "Ph'nglui 

mgiw'nafh  Cthulhu  Frlyeh  wgah'nagl 

fhtagn." I fear for my fellow hams on other 
Pacific and Indian Ocean DXpeditions. 
They should take great care. 

Henry P. Dowst KA6KNJ 

Pacific Palisades CA 
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THANKS, 73 

Just a short note to thank you for 73. I 

have been a ham for only one year and 
have found 73 to be excellent reading with 

enough "beginner" projects to keep my in-
terest high and my curiosity aroused. 

I am not very adept at the technical as-
pects of amateur radio yet, but the proj-

ects in 73 are educating me and encour-
aging me to learn by doing. 

Also, I think your editorials are terrific. 

It's been a long time since I've enjoyed 
reading someone's philosophy who has 

the courage to tell people the real facts of 

life; that is, "if you want something, go 
after it and earn it!" Thanks for reaffirm-

ing my belief in the spirit that once made 

this country great. I hope more people 
begin to re-apply this attitude. 

Keep up the good work! 

Gary Mills KB4ENG 

Middlesboro KY 

WET BATTERIES 

Reference is made to your article, "Wet 
Battery Quiz." 

First of all, smartass that I am, I'll admit 
I flunked the quiz. And I thought I knew it 

all, like the subtitle said. 

I think I can clear up your author's com-

prehension on a couple of related points. 

He asks, "How could the concrete floor 
get through the acid-impervious case?" 

The time-honored advice to not so store a 
lead/acid battery is correct. Such storage 

frequently implies storage in an unheated 

garage or outbuilding. At night the tem-
perature of the battery and floor both 

drop. In the morning, with the battery in in-

timate contact with the floor as a heat 

sink, warm moist air will cause condensa-
tion on the exterior case. 

He is correct in stating that the acid 

path across the top of the battery will 
cause leakage. 

He asks, "How come the acid inside the 
case does not cause current leakage?" 

Fair question. Here is my answer: First of 
all, think of a 2-volt cell as two "half-cells" 

with the gross part of the acid between 
them as a conductor and the acid in in-

timate contact with each cathode or 

anode as highly ionized and a component 
of the half-cell. With this concept it can be 

realized that an acid path across external 
terminals of greater potential than 2 volts 

will indeed cause a current to flow. And to 

make the case crystal clear to anyone still 

doubting, the highly-ionized interface be-

tween the conducting acid and the termi-

nal "plates" out as a different colored 
chemical depending on the terminal po-

larity. White negative, and green positive. 

I hope this clears up his understanding; 

it has mine. Thanks for a great article. I am 

an Old Car Nut, and between winter 

storage and summer heat and overcharg-

ing of these animals, what I have learned 
will be put to good use immediately. 

William T. Tyrrel W2YKG 

East Northport NY 

SUPPORT YOUR NET 

This is the first letter that I have written 

to you for publishing and 1 suppose that 

not all amateurs will agree, but I do know 

that the message needs to be gotten 

across. I suppose that the best title for 
this would be "An Open Letter to All Ama-

teurs." I am not the best at spelling nor am 

I convinced that this will even be pub-

lished, but I thought that I would at least 

make an attempt. 

I have been a ham for around 8 years 

now and, like many hams, spend very little 
time on the air. An incident happened to 

me, though, that inspired me to write this 

letter. I had a QS0 with a Mexican ama-

teur station, and by coincidence he had a 

very good friend in a small town in Tennes-
see whom he had not been able to con-
tact. Having checked into the Tennessee 

Net several times, I knew that I had a 

chance to contact his friend, so I offered 

to pass a message and see if I could ar-

range to get the two together on a 15- or 

20-meter frequency. My Mexican amateur 

was very excited about this, although he 
didn't understand the net type of opera-

tion or its purpose. On March 8th, 1984, it 

just so happened that there was another 

ham in that small community in Ten-

nessee who also was on the same phone 

exchange. Not only was I able to get the 
message across to my Mexican's friend, 

but also he was going to meet him on the 

air at the same time that I had arranged a 

schedule with him the following Saturday. 

The moral of this story is, please, no 
matter how large a community you belong 

to, support your local state net! I had no 

idea that there was even another ham in 

that community, other than the one I 

needed to contact, but there was, and 

because he devoted thirty minutes of his 

time to be on the net, I was able to gel two 
good friends together and back on track. 

Whether it is across the stale, country, or 
world, the nets serve a very important pur-

pose but are useless unless they have the 

support of the hams in the state and com-

munities and counties of the state. It may 

be that you may never be called upon for 
traffic to your area, but what a blessing it 

is when you need an area and you can im-

mediately get that area and pass the mes-
sage. 

I have heard many negative comments 

He had brought a large map representing the sea, 
Without the least vestige of land: 

And the crew were much pleased when they found it to be 
A map they could all understand. 

"What's the good of Mercator's North Poles and Equators, 

Tropics, Zones, and Meridian Lines?" 

So the Beilman would cry: and the crew would reply 

"They are merely conventional signs!" 

"Other maps are such shapes with their islands and capes! 

But we've got our brave Captain to thank" 

(So the crew would protest) "that he brought us the best — 
A perfect and absolute blank!" 

From "A Nautical Ballad," Charles Carry!, 1841-1920. 

about the nets, how trivial they are, and 

that they serve no purpose, but believe 

me, one such use as I had and the net 

takes on a whole new meaning. I hate to 

hear the negative comments on how bad 
nets are conducted. It may be that a cer-

tain net control is bad or a certain net is in-

consistent, but as amateurs we all owe it 

to ourselves to make an effort to learn 

proper net procedures—both CW and 

SSB. Some time, devote one night of the 

week to your state's net and get to know 

the net controls and the purpose of the 

nets, the time they meet, and most of all 

how you can contribute. I would like per-

sonally to charge all amateurs to help pro-
mote the best public service that we, as 

amateurs, can provide, and get involved. If 

you don't because of the lack of net pro-

cedures, write the editors of this publica-
tion or any ARRL official and I know that 

they will be glad to assist you. The mes-

sage needs to get out, and an amateur's 
time cannot be put to better use than try-

ing to help his fellow amateurs and the 
public by net participation. 

Gary B. Kendrick KW4Z 

Chattanooga TN 

ITWO-METER BEACON 

The Lincoln Communications Society, 
Lincoln, Nebraska, has constructed a bea-
con transmitter to provide a signal for 

propagation studies and frequency refer-

ence. The beacon currently operates Al 

(CVV) on 144.055 MHz with an output pow-
er of 10 Watts to an omnidirectional an-

tenna. The beacon location is in the north-

east corner of grid square EN-10. The ID 

callsign is WBOOIY/B. Reception reports 

should be sent to me at the Lincoln Com-

munications Society. 

Charles Connor KING 

Secretary 

1801 So. 48th St. 

Lincoln NE 68506 

FAR OUT, FAROUT ARC! 

On September 17, 1983, I worked Ruth-

ann WD8BMK, who was operating special 
event station WB8SMC in celebration of 
the 10th Anniversary of the Farout Ama-

teur Radio Club located in Dayton, Ohio. 
We exchanged the OSLs and on March 

3, 1984,1 received a beautiful personalized 

plaque as a token of the club's thanks for 
being a part of their celebration. Three 

OSLs had been drawn at random, and I 

was lucky to be one of them. 

I would like to publicly thank the Farout 

Amateur Radio Club very much. A club 

like this that takes that extra step has to 
go far!! May they have 100 more anniver-
saries! 

Richard C. Schott KA2PHO 

Spancerport NY 

DX WORLD 

Recently a program I wrote appeared in 

73 (February, 1984), "Put the DX World On 

the Screen." I would like to thank all the 
many people that wrote me with their 

comments, suggestions, and their orders. 
The real pay in doing a project like this is 

the thanks that I receive from all my fellow 

hams; Lord knows the money isn't worth it. 
I hope that all the people who received my 

program were pleased with what they 
received. 

As many people already know, I did a re-

write of the Prefix Locator program for the 



Commodore 64. I added many features to 

It that you will not find in the VIC version. 

Let me list some of the added features. 

•A more expanded data list, including 

cities and all the states in the US of A. 

• Two clocks, one local and one GMT. 

• User-selectable  screen,  border,  and 

print colors. 

• An MUF forecast in local time and GMT 

time. 

• Printer output routines. 

•A machine-language data-search rou-

tine. Now data searches take three to five 

MULTI-BAND SLOPERS 
160, 80, 40, 30, & 20 METERS 

Outstanding DX perlormance ol W9INN SWpers is well known! Now en. 
-toy multi-bend BIG-SIGNAL reports1 Automatic bandswilching • Very 
low SWR • Coax feed • 3 kw power • Comp .! • FULLY ASSEMBLED 
• Hang from any support 25 It high or higher • Easy 10 Milan • Ye! 
low profile • Complete Instructions •Your personal check accepted 

4 BAND SLOPER 160.80.40.30or 20M • 8011 long  $ 48 IQ t,tpp4 

2 BAND SLOPER 80 S 40 M•lers • 41 It long  35.119 M ood 

3-BAND NO TRAP DIPOLE. 160, 80,8 40M •11311. lona  8 IN ....sfW9 Z, 

2-BAND NO TRAP DIPOLE  805 40M • 841f long  5 49.00 1 rt.ppd  

FOR ADDN L INFO on these and other on,. antennae  SEND SASE 

Fox Tango 

Filters \,T 
Your rig — old or new — is 
no better than its i.f. filter. 

TOP PERFORMANCE 

Fox Tango Filters contain eight 
specially treated discrete quartz 
crystals, unlike miniature ceramic or 
monolithic corner-cutting designs. 
Give your set new life with a Fox 
Tango implant or transplant. It's a 
lot cheaper than buying a new rig 
with features you don't need and 
probably won't use! 

VARIETY 

Fox Tango stocks superior CW, SSB, 
and AM filters for practically all 
Yaesu, Kenwood, and Heath models. 
Also for Drake R-4C, 7-line; Collins 
75S3-B/C, and some ICOM's. More 
than 80% of our filters sell for $60. 
Most are designed for easy drop-in 
installation. For the others, com-
plete instructions and all needed 
parts are included in the price. 

INFORMATION 

Tell us the make and model of your 
set. You'll get the complete informa-
tion on FT filters to fill optional 
spots, replace your present tired or 
inferior stock units or supplement 
them with Fox Tango Filter-Cascad-
ing kits. If you phone you can order 
at the same time; we accept VISA/ 
MC or ship C.O.D. 

GO FOX-TANGO — to be SURE! 
Ask the ham who has one. 

FOX TANGO CORPORATION 
Box 15944, Dept. 

West Palm Beach, FL 33416 
Telephone: (305) 683-9587 
Dealer inquiries invited. 

seconds instead of three to four minutes. 

• And, recently added, is a sunrise and 

sunset calculation routine. 

This version is available from me or 

from RAK Electronics. The C64 version Is 

available on tape or disk. A 064 version of 

one form or another has been available 

since November, 1963. The C64 version 

has been updated several times and some 

older versions don't have all the features 

mentioned above. 

Eugene Morgan WB7RLX 

1311 Cross St. 

Ogden UT 84404 

HAM SOFTWARE for COMMODORE 64 & VIC-20 (w,16ID 
The Log Book, a general purpose program for recording. searching for (by call. band, 0TH & OSL status). retrieving F. (optionally) 

printing OSOs ($24 95. postpaid USA) 
The Contest Logger, a full featured contest logging 'dupe checking aid for the mid-level contester ($24.95. postpaid USA) 
The Dupe Checker, for those who log OSOs by hand M̀u enter the band once or change it) and all of the calls The program checks for 

duplicate OSOs ($14 95. postpaid USA)  IN DOUBT?  The instruction book is $3 50, which is applicable 
PROGRAM FEATURE:  to the cost of the program Specify your computer 

• easy to use color 4 graphics 
• no disk drive needed  when ordering 

• computer keeps track Of time & date 
• use 11-18 keys to save. print (optional RS-232, Commodore or 
no printer) 6 display OSOs 
• Cassette, with album & instruction book   
'featured in ow Log Book & Contest Logger only 

4045 W MERCER 
Po-i0ENix AZ 85029 

MICROCOMPUTER BUSINESS APPLICATIONS 

YOU EARNED YOUR CALL! 
NOW DISPLAY IT PROUDLY 

IN A TOP QUALITY 
LACOSTE-TYPE KNIT SHIRT. 

ONLY $14.00 With your call in rich em-
broidery. 
$1.50 extra for first 
name. Choose 
from 10 great 
colors: rust, 
cream, brown, 
green, yellow, 
navy, It. blue, 
aqua, white, and 
black. 
Adult sizes only S-M-L-XL Club and dealer 
Inquiries invited. Please add $2.00 for P/H. 
Make check or money order payable to: 

Coin Intl Inc. 
7861 SW 53rd Ave.  
Miami, FL 33143 
(305) 662-6900 

r13 

Allow 4 weeks for delivery  Fl residents add sales to. 

New CMOS DTMF Chip Kit 
Teltone's TRK-957 Kit makes it easier and 
less expensive to breadboard a low-power, 
central office quality DTMF detection system. 
All you need is a power source from 5 to 12 
VDC. The sensitivity, wide dynamic range, 
noise immunity, and low-power consumption 
make the TRK-957 ideal for telephone 
switching, computer, and remote control 
applications. The TRK-957 DTMF Kit is only 
$24.75. To order call: 

(800) 227-3800, ext. 1130. 

TALT&Iir .424 

mi= = = =i m  emi  gim m m 
IN I RO M( 

THE AZIMUTH WORLD-TIME DUAL ZONE CLOCK 
Efficiently Conquers Time & Spacel A perk., I addition to y011t Station at an allordable pr o L. (neat lin DX eis 

da‘  eme !gem les or daily operating lun. Specially designed lor the discerning radio amateur. 

--266 I 

LIII L C  Ii 
II 

•  O Yo'JK  TI M E  TI M E 

• LARGE EASY-TO-READ LCD DUAL 
READ-OUTS -each liquid crystal digit is 5 8" 
high  no more squinting at your watch. 
• LOCAL TIME DISPLAY ( Left) -flashes Time & Date 

I  (AM & PM). Helps keep you on time without that 
24 Hour notation mixrup. 

I  • UNIVERSAL GMT DISPLAY (Right) - shows time in 
24 Hour Zulu notation  helps make logging your 

11. .. ;ontacts easy & accurate 

• MODERN DESIGN IN BRUSHED BLACK METAL 
CONSOLE - sharp looking with easy to set 
accessible buttons. Measures 4.1 4" x 1.3 8': 
• QUARTZ ACCURACY -gives you legendary accurac), 
of quartz in a magnificent, desktop chronometer 
perfect in any station. 
• BATTERY OPERATED -each unit runs on efficient, 
long lasting large watch batteries.. included 

—J 
•  PRICE BREAKTHROUGH...ORDER TODAY...AND SAVE with this SPECIAL MONEY SAVING OFFER! 

Mail to AZIMUTH CLOCK • I 1030 Santa Monica Blvd. Suite 200G. • Los Angeles, CA 90025 
Yes please rush me  Azimuth Dual Zone Clockls) at $24.95 plus $1.95 to cover Postage & 

Handling. (California residents add 6.1 2% sales (ax). Enclosed is my check or money-order, or charge my 
MasterCard or VISA account 0  InterBank - Expires -  
SAVE! Order 2 clocks. Just $22.95 each (Total $45.90 plus $3.50 Path, plus Sales Tax where applicable). 

You SAVE $4.401 Order Nowt FOREIGN OHDEKS Pk•ase Include $4.95 For Postage & handling U.SS Only. 

I Name  Address  Apt 

I ( ity  State   
I Please Allow 3-4 weeks for delivery. 

QUICK TOLL FREE CREDIT CARD ORDERS: IN CA: 1 (800) 421-1061 • NATIONAL: 1 (800) 821-6842 

See L st oe AdVe ,f1.50 ,3 or, pegs '14 73 Magazine • June, 1984  103 



E1MAC 4CX10,000D/8171 with SK300 and SK1306 

SK300 and SK1306 Only. 

(These are all new not used.) Limited Suooly. 

$12C0.00 

$ 350.CO 

PA.'  7013 

Kill ELECTRCNICS,INC.  AtIMAKIER PC BOARDS AM IF TRANSISTOR KITS. 

Model PA2-7C13 IF COMer IDPUt NU M  at 144 to 14ffilz output 70Kotts 13.5vdc at lamps. 

$49.99 with data PC Baird Only $14.99 

MODEL PA10140B If power input 1CWatts at 144 to 14811z output 14CWatts 13.5vdc at 1831, 

$89.99 with data PC Board Only $19.99 

GENEVA CALCULATOR WATCH 

This attractive watch has the following modes: 
Normal Time Setting, 
Calendar Setting, 

Daily Alarm Time Setting, 
Weekly Alarm Time Setting, 
Chronograph, 
Calculator. 

Featured in Black Plastic  $18.99 

am millpimmm 
or  Featured in Stainless Steel  $29.99 

SILICON DIODES  

MR75I 
MR5I0 
HEPI70 
IN3209 
BYX21/200 
1N2138A 
DS85-04C 
1N3269 
275Z41 
7-5754 
RCD-15 
SMFR2OK 
1N4148 

100vdc  6Amps  10/$5.00  100/838.00 
1000vdc  3Amps  10/$3.75  100/824.00 
1000vdc  2Amps  20/$2.00  100/815.00 
100vdc  I5Amps  $2.00  10/ $15.00 
200vdc  25Amps  $2.00  10/ $15.00 

600vdc  60Amps  $5.00  10/ $40.00 
400vdc  80Amps  $10.00  10/ $80.00 
600vdc  160Amps  $15.00  10/$120.00 
300vdc  250Amps  $20.00  10/$175.00 
300vdc  400Amps  $30.00  10/$250.00 
15KVDC  20ma.  $3.00  10/ $20.00 

20KVDC  20ma.  $4.00  10/ $30.00 
signal  30/$1.00  100/ $3.00 

FAIRCHILD 4116 16K DYNAMIC RAMS 200ns. Part # 16K75 

25 For $25.00 or 100 For $90.00 or 1000 For $750.00 

FEED THRU SOLDER RF CAPACTORS  

470pf +-201 

5/81.00 or 100/815.00 or 
1000/8100.00 

1000pf/.001uf +-10X 

4/81.00 or 100/$20.00 or 
1000/$150.00 

E PROMS  

2708 1024xI 

2716 2048x8 

27L32/25L32 

$2.00 each 

$4.00 each 

$10.00 each 

HEWLETT PACKARD MICROWAVE DIODES 

1N5711  (5082-2800) 
1N5712  (5082-2810) 
1N6263  (HSCH-1001) 
5082-2835 
5082-2805  Quad Matched 

Schottky Barrier Diodes 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

$1.00 or 10 for $ 8.50 
$1.50 or 10 for $10.00 
$ .75 or 10 for $ 5.00 
$1.50 or 10 for $10.00 

" per set $5.00 or 10 for $40.00 

For information call: (602) 242-3037 

111(11_! electrowcs All  parts  turb,  be  new  or 

surplus  and  parts  may  be 

rarbstauturd wIth co mparable parts 

If we are out of stock or ar, ite m 
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, 
"MIXERS" 

WATKINS JOHNSON WJ-M6 Double Balanced Mixer 

LO and RF 0.2 to 300MHz  IF DC to 300MHz  $21.00 
Conversion Loss (SSB)  6.5dB Max. 1 to 50MHz 

8.5dB Max. .2 to 300MHz  WITH DATA SHEET 
Noise Figure (SSB)  same as above 

8.5dB Max. 50 to 300MHz 
Conversion Compression  .3dB Typ. 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 Microwave Transistor 

NF Min F=2GHz  dB 2.4 Typ.  MAG F=2GHz  dB 12 Typ.  $5.30 
F=3GHz  dB 3.4 Typ.  F=3GHz  dB 9 Typ. 
F=4GHz  dB 4.3 Typ.  F=4GHz  dB 6.5 Typ. 

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma.  GHz  4 Min.  6 Typ. 
Vcbo  25v  Vceo  llv  Vebo  3v  Ic  50ma. Pt.  250mw 

UNELCO RF Power and Linear Amplifier Capacitors 

These are the famous capacitors used by all the RF Power and Linear Amplifier 
manufacturers, and described in the RF Data Book. 

5pf  lOpf  18pf  30pf  43pf  100pf  200pf  1 to 10pcs. $1.00 ea 
5.1pf  12pf  22pf  32pf  51pf  110pf  220pf 11 to 50pcs. $ .90 ea 
6.8pf  13pf  25pf  33pf  60pf  120pf  470pf 51 up  pcs. $ .80 ea 
7pf  14pf  27pf  34pf  80pf  130pf  500pf 
8.2pf  15pf  27.5pf  40pf  82pf  140pf  1000pf 

NIPPON ELECTRIC COMPANY TUNNEL DIODES 
MODEL 1S2199  1S2200  $7.50 

Peak Pt. Current ma.  Ip  9min. 10Typ. llmax.  9min. 10Typ. Ilmax. 
Valley Pt. Current ma.  Iv  1.2Typ. 1.5max.  1.2Typ. 1.5max. 
Peak Pt. Voltage my.  Vp  95Typ. 120max.  75Typ. 90max. 
Projected Peak Pt. Voltage my. Vpp Vf=Ip  480min. 550Typ. 630max.  440min. 520Typ. 600max. 
Series Res. Ohms  rS  2.5Typ. 4max.  2Typ. 3max. 
Terminal Cap. pf.  Ct  1.7Typ. 2max.  5Typ. 8max. 
Valley Pt. Voltage my.  VV  370Typ.  350Typ. 

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B 

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ratio  (Volts/Div Factor) 
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz. 
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes. 

PRICE  $45.00 

MOTOROLA RF DATA BOOK 

Listsall Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much 
more. 

PRICE  $7.50 

For information call: (602) 242-3037 

Toll Free Number 
800-528-0180  441U electromcg 
(For orders only)  All parts may be new or 

surplus, and parts may be 
subStItuted with comparable parts 
0 we are out of stock of an dem "  PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

( 
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GaAs, TUNNREL DIODES, ETC. 
TYPE  PRICL  7111  PRICE  7YPE  PRICE  TYPE  PRICE 
71EMSCN CSI  
9)345  6 5.00  9)1119119  $ 5.00  9)1278-5L278-5  618.00  9)1453-1  $48.00 

9)1454 -1  48.00 
SD445  5.00  SD1124  50.00  5711281-2  8.00  SDI477  48.00 
9)1004  15.00  501127  3.50  501283  10.00 

SDI478  21.00 SD1009  15.00  SDI133  14.00  SDL289-1  15.00 
SD1480   9)1(1(19-29-2 15.00 SD1133-1 14.00 9)1290-4 15.00 60.00 

SD1484  1.50 SD1012  9.90  SD1134-1  3.00  SD1290-7  15.00 
9)1484 -5  1.50 9)1012 -3  9.90  9)1135  8. 00  SD1300  3.00 
SD1484 -6  1.50 9)1012 -5  9.90  SD1136  15.00  9)1301 -7  3.00 
9)1484 -7  1.50 SD1013-3  13.50  SD1136-2  15.00  SD1305  3.00 
SD1488  39.00 

SD1013-7  13.50  SD1143-1  12.00  9)1307  3.00  SD1488-1  28.00 
SD1014  11.00  SD1143-3  17.00  SD1308  3.00 

SD1488-7  27.00 9)1014 -6  11.00  9)1144 -1  3.00  SD1311  1.00 
SD1488-8  28.00 SD1016  15.00  SD1146  15.410  501317  10.00 
SD1499-1  39.00 SD1016-5  15.00  SD1147  15.00  9)1335  3.00 
SD1520-2  18.00 

SD1018-4  15.00  SD1188  10.00  SD1345-6  5.00 
SD1522 -4  33.00 SD1018-6  15.00  SDI189  24.00  SD1365-1  2.50 
SD1528-1  24.00 SD1018-7  15.00  SD1200  1.50  SD1365-5  2.50 
SD1528-3  34.00 SD1018-15  15.00  SD1201 -2  10.00  SD1375  7.50 
SD1530-2  38.00 SD1020-5  10.00  SD1202  10.00  501375-6  7.50 
SDI536-1  41.00 SD1028  15.00  9)1212 -11  4.00  9)1379  15.00 
9)1545  34.00 SD1030-2  12.00  9)1212-12  4.00  SD1380-1  1.00 
SD1561  79.00 SD1043  12.00  9)1212 -16  4.00  SD1380-3  1.00 
SF4557 Mot.  25.00 

SD1043-1  10.00  SD1214-7  5.00  SD1380-7  1.00 
9)1045  3.75  9)1214 -11  5.00  SD1405  40.00  510048048 RCA  5.00 

SK3177 RCA  15.00 
SD1049-1  2.00  SE9216  12.00  9)1409  18.00 

9S7714 Mot.  2.50 
SD1053  4.00  SD1219-4  15.00  SD1410  22.00 

SRF750 lt.  36.00 SD1065  4.75  SD1219-5  15.00  SD1410-3  21.00 
SRF1018 Mot.  5.00 

SD1068  15.00  SD1219-8  15.00  SD1413-1  18.00 
SRF2147 l&1.  22.00 9)1074 -2  18.00  9)1220  8.00  SD1416  50.00 
SRF2356 Mot.  38.00 SD1074 -4  28.00  SD1220-9  8.00  SD1422 -2  24.00 
SRF2378 Mot.  16.00 SD1074 -5  28.00  SD1222 -8  16.00  SD1428  33.00 
9112584 Mot.  40.00 SD1076  20.00  9)1222 -11  7.50  SD1429-2  15.00 
SR12821 Mot.  25.00 

SD1077-4  4.00  9)1224 -10  18.00  9)1429-3  15.00 
902857 Mot.  20.00 

SD1077 -6  4.00  SD1225  18.00  SD1429-5  15.00 
TA8894 RCA  15.00 SD1078-6  24.00  SD1228-8  POR  9)1430  12.00 
TIS189/168966  3.55 

SD1060-8  6.00  SD1229-7  13.00  SD1430-2  18.00  7V212  2.50 
SD1080-9  3.00  SD1229-16  13.00  9)1434 -5  30.00 

TP1014 IRM  5.00 
SD1064  8.00  SD1232  4.00  SD1434-9  30.00 

TP1028 IRM  15.00 
SD1087  15.00  SDL240-8  15.00  SD1438  26.00 

01-80703 m4/ SD1069-5  15.00  SD1244-1  14.00  SD1441  91.00 
458-949 Mot.Comm 65.00 SD1095  15.00  SD1262  12.00  SD1442  15.00 
77CV12201 H.P.  450.00 SD1100  5.00  SD1263  15.00  SD1444  6.00 
62803 RCA  100.00 

SD1109  18.00  SD1263-1  15.00  9)1444-8  6.00 
TA7205/265921  80.00 

SD1115-2  8.00  SD1272  13.00  SD1450-1  28.00 
TA7487/265920  75.00 

SD1115-3  8.00  9)12 72 -2  15.00  SD1451  18.00  TA7995/266267  150.00 
SD1115-7  2.50  SD1272 -4  15.00  9)1451 -2  18.00 

SRF2092 Mot.  18.00 
SD1116  5.00  SD1278  20.00  SD1452  20.00 

MRF479  8.05 
9)1118  22.00  SD1278-1  18.00  9)1452 -2  20.00 

We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor. 

• DRIES (HOF CARRIER,MI(AZIVAVE,PIN,931131 M,IUNNEL,VARACIER,GUNN) •  

11121  $ 3.40  1621B  $ 3.40  M UM  $ 3.40  11121C  $ 3.40 
18310  4.00  11121016  4.00  11121ER  6.00  11121RF  5.00 
11121WE  5.80  1N21MG  5.80  11122  5.00  1N23A  10.00 
18338  3.40  11Z23C  3.40  18338  3.40  1623D  4.95 
1N23DR  4.00  11423ME  5.00  1625  7.50  1625AR  18.00 
1/428WE  10.00  1K29  10.00  1N32  20.00  16534  55.50 
11176  26.00  1N76R  28.00  1678  26.00  16784  20.00 
1/17813  26.00  114780  28.00  1N7816  28.00  I/478R  28.00 
111149  6.00  114151118  18.00  16415  4.00  16415C  4.00 
16415G  15.00  1N416D  5.00  16416E  6.00  1/7446  10.00 
111831  10.00  1/1833  10.00  11650  4.00  1141084  2.00 
1142930  15.00  162932  15.00  163540  15.00  183712  11.00 
1113713  18.00  163714  11.00  163715  16.00  163716  10.00 
163717  14.00  1113718  10.00  163721  14.00  1113733  10.00 
1113747  21.00  164386  20.00  164396  15.00  164785  11.00 
16481213  9.00  1651394/B  4.25  165140A/B  4.25  1115141A/13  4.25 
1N5142A/B  4.25  11151434/B  4.25  11151444/B  4.25  165145A/6  4.25 
1115146A/B  4.25  1115147A/01  4.25  1115148A/B  4.25  1115167  5.50 
1115453  3.75  1145465  7.65  165711  1.00  1115711 JAN  2.00 
1115713  5.00  1115767  2.00  116263  1.00  1$2199  15.00 
192200  15.00  1S2208/9  1.00  8E11087/488869558  65.00  8123020  65.00 
A2X11611 Aertech  50.00  BB10504  1.00  881050  1.00  ED4/4 (731)4 G.E.  15.00 
BL161 Baltic  5.00  C10514AB C.M.  POR  09060 Alpha  POR  04159 Alpha  POR 
D423313 Alpha  PUR  D4900 Alpha  POR  04959 Alpha  POR  D49876 Alpha  POR 
05047C Alpha  POR  D5147D Alpa  PCR  D5503 Alpha  nal  05506 Alpha  POR 
DGB6158 -98 Alpha  POR  011E6022 Alpha  POR  01176460/1 Alpha  POR  0620054 Crum  PCR 
GC1691 -89 GHZ  31.35  (X16 02-89 GO  31.35  (X1607-40 GNZ  31.35  GC2531 -88 GHZ  37.40 
04-9 542-46 GHZ  37.40  GC3208-40 GKZ  37.40  (1:17044 (4(2  50.00  HP33644A-1131  125.00 
HP5082-0112  14.20  HP5082-0241  75.60  HP5082-0253  105.00  HP5082-0320  58.00 
HP5082-0375  POR  HP5082-0386  PCR  HP5082-0401  POR  HP5082-0438  FCR 
HP5082-1028  PCR  HP5082-1332  POR  HP5082-2254  POR  HP5082-2302  10.70 
HP5062-2303  5.20  HP5082-2696  POR  HP5082-2711  23.15  HP5082-2727  P2R 
HP5082-2800  1.00  HP5082-2805  4.45  HP5082-2835  1.00  HP5082-2884  POR 
HP5082-3039  6.70  HP5082-3040  36.00  HP5082-3080  2.00  HP5082-3188  1.00 
1$5082-3379  1.50  HP5082-6459  POR  W5082-6462  POR  W5082-6888  POR 
HP5082-8016  POR  HP5062-8323  POR  K3A Kontron  7.00  MA450A  POR 
MA475  PUR  MA40008  PCR  MA41487  POR  MA41765  PCR 
MA41766  POR  MA43004  48.00  8843589  POR  MA43622  PCR 
MA43636  POR  11845104  27.00  MA47044  POR  MA47051  25.50 
MA47100  3.05  118472 02  30.80  8847771  POR  14A47838.  POR 
MA47852  POR  11849106  37.95  11849558  POR  11886731  125.00 

• OUR STCCK C1A 50ES DAILY SD CALL IF IF 7EL PART Yal NEED IS Nur LISTED   

For information call: (602) 242-3037 

Toll Free Number 
800-528-0180 
(For orders only) 

All parts may be new or 

surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 
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COAXIAL RELAY SWITCHES SPDT  

Electronic Specialty Co. /Raven Electronics  FSN 5985-556-9683 
Part # 25N28  Part # SU-01 
26Vdc Type N Connector, DC to 1 GHz. 

Amphenol 
Part # 316-10102-8 
115Vac Type BNC DC to 3 GHz. 

$29.99 

-1111111. : 1 1. 1-7 

to1 
„ ._ ...., 1 ( 

• 
14110 54  j ig) 

55' 4 

408 
J.  U n e mai m m e ni i 

$49.00 

, 

NC  COM  NO 
S W,7 01.  COAX•Al.  PS N  5993 356 9693  - 

SPEC NA 5 7231 •  LIS  SER  H O 

PAIR  RAREN  RLE CIR O N1CS  36176  PH  5U 101 

FXR 
Part # 300-11182 
120Vac Type BNC DC 
FSN 5985-543-1225 

$39.99 

to 4 GHz. 

'7,44 
limb • 

FXR 
Part # 300-11173 
120Vac Type BNC Same 
FSN 5985-543-1850 

$39.99 

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch. 

$7.99 or 2 For $13.99 or 10 For $50.00  $8.99 or 2 For $15.99 or 10 For $60.00 

SOLID STATE RELAYS 

P&B Model ECT1DB72 

PRICE EACH  $5.00 

5vdc turn on 

Digisig, Inc. Model ECS-215  5vdc turn on 

PRICE EACH  $7.50 

Grigsby/Barton Model GB7400  5vdc turn on 

PRICE EACH  $7.50 

NOTE: 

gint 

120vac contact at lamps or 20amps on a 
10"x 10"x .124 aluminum. Heatsink with 
silicon grease. 

240vac contact 14amps or 40amps on a 
10"x 10"x .124 aluminum.  Heatsink with 
silicon grease. 

240vac contact at 15amps or 40amps on a 
10"x 10"x .124 aluminum.  Heatsink with 
silicon grease. 

***  Items may be substituted with other brands or equivalent model numbers. *** 

For information call: (602) 242-3037 

electroruc* 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

Toll Free Number 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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REAR VIE VV  FRCIIVT VIEW 

RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER  

The Recall Phone Telephone employs the latest state of art 
communications technology.It is a combination telephone 
and automatic dialer that uses premium-quality,solid-state 
circuitry to assure high-reliability performance in personal 
or business applications.  $49.99 

01 
‘N. 

AEON ALPHA RAPID BONDING GLUE 

Super Glue #CE-486 high strength 
rapid bonding adhesive.Alpha 
Cyanoacrylate.Set-Time 20 to 40 
sec.,0.7fl.oz.(20gm.) 

$2.00 

t A 

TOUCH TONE PAD 

This pad contains all the electronics to 
produce standard touch-tone tones. New 
with data. 

I 
I  111. -1- 347-71 

$9.99 or 10/889.99 

MITSUMI UHF/VHF VARACTOR TUNER MODEL UVE1A 

Perfect for those unscrambler projects. 
New with data. 

$19.99 or 10/$149.99 

INTEGRATED CIRCUIT. 

MC1372P 
MC1358P 
MC1350P 
MC1)30A1P 
MCI310P 
MC1496P 
lM565N 
LM380N14 
LM1889N 
NE564N 
NE561N 

Color TV Video Modulator Circuit. 
IF Amp.,Limiter,FM Detector,Audio Driver,Electronic Attenuator. 
IF Amplifier 
Low Level Video Detector 
FM Stereo Demodulator 
Balanced Modulator/Demodulator 
Phase Locked Loop 
2Watt Audio Power Amplifier 
TV Video Modulator 
Phase Locked Loop 
Phase Locked Loop 

1 to 10 

$ 4.42 
5.00 
1.50 
1.50 
4.29 
1.50 
2.50 
1.56 
5.00 
10.00 
10.00 

Ilup 

$2.95 
4.00 
1.25 
1.15 
3.30 
1.25 
2.00 
1.25 
4.00 
8.00 
8.00 

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 INTEGRATED CIRCUIT. 
Features: 

1.2 to 1.6 volt operating range. ,Less than 0.5ma current consumption. 150KHz to 3MHz 
Frequency range. ,Easy to assemble,no alignment necessary. Effective and variable ACC action., 
Will drive an earphone direct. Excellent audio quality.,Typical power gain of 72dB.,T0-18 
package. With data.  $2.99 or 10 For $24.99   

NI CAD RECHARGEABLE BATTERIES  

AA Battery Pack of 6 These are Factory 
New.  $5.00 

SUB C Pack of 10 2.5Amp/Hr.  $10.00 

Gates Rechargeable Battery Packs 

12vdc at 2.5Amp/Hr.  $11.99 
12vdc at 5Amp/Hr.  $15.99 

4:711-1:1:1;p 7 

M119-1 electrorucs, 

MOTOROLA MRF559 RF TRANSISTOR 

hfe 30min 90typ 200max. 
ft 3000mhz 
gain 8db min 9.5typ at 870mhz 

13db typ at 512mhz 
output power .5watts at 12.5vdc 
at 870Itiz. 

$2.05 or 10/$15.00 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

For information call: (602) 242-3037 

TollFmeNumter 
800-528-0180 
(For orders only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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"SOCKETS AND CHIMNEYS" 
EIMAC TUBE SOCKETS AND CHIMNEYS 

SK110  Socket 
SK300A  Socket For 4CX5000A,R,J, 4CX10,000D, 4CX15,000A,J 
SK400  Socket For 4-125A,250A,400A,400C,4PR125A,400A,4-500A,5-500A 
SK406  Chimney For 4-250A,400A,400C,4PR400A 
SK416  Chimney For 3-400Z 
SK500  Socket For 4-1000A/4PR1000A/B 
SK600  Socket For 4CX25011,BC,FG,R,4CX350A,F,FJ 
SK602  Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 
SK606  Chimney For 4CX250B,BC,FG,R,4CX350A,F,FJ 
SK607  Socket For 4CX600J,JA 
SK610  Socket For 4CX600J,JA 
SK620  Socket For 4CX600J,JA 
SK626  Chimney For 4CX600J,JA 
SK630  Socket For 4CX600J,JA 
SK6368  Chimney For 4CX600J,JA 
SK640  Socket For 4CX600J,JA 
SK646  Chimney For 4CX600J,JA 
SK700  Socket For 4CX300A,Y,4CX125C,F 
SK711A  Socket For 4CX300A,Y,4CX125C,F 
SK740  Socket For 4CX300A,Y,4CX125C,F 
SK770  Socket For 4CX300A,Y,4CX125C,F 
SK800A  Socket For 4CX1000A,4CX1500B 
SK806  Chimney For 4CX1000A,4CX1500B 
SK810  Socket For 4CX1000A,4CX1500B 
SK900  Socket For 4X500A 
SK906  Chimney For 4X500A 
SK1420  Socket For 5CX3000A 
SK1490  Socket For 4CV8000A 

JOHNSON TUBE SOCKETS AND CHIMNEYS 

124-111/SK606 
122-0275-001 
124-0113-00 
124-116/SK630A 
124-115-2/SK620A 

Chimney For 4CX2508,BC,FG,R, 4CX350A,F,FJ 
Socket For 3-500Z, 4-125A, 250A, 400A, 4-500A, 5-500A 
Capacitor Ring 
Socket For 4CX2508,BC,FG,R, /4CX350A,F,FJ 
Socket For 4CX2508,BC,FG,R, /4CX350A,F,FJ 
813 Tube Socket 

CHIP CAPACITORS  

.8pf 
1pf 
1.1pf 
1.4pf 
1.5pf 
1.8pf 
2.2pf 
2.7pf 
3.3pf 
3.6pf 
3.9pf 
4.7pf 
5.6pf 
6.8pf 
8.2pf 

PRICES:  1 to 10 - 
11 to 50 - 
51 to 100 - 

$POR 
$520.00 
260.00 
74.00 
36.00 
390.00 
51.00 
73.00 
11.00 
60.00 
60.00 
66.00 
10.00 
66.00 
34.00 
36.00 
71.00 
225.00 
225.00 
86.00 
86.00 
225.00 
40.00 
225.00 
300.00 
57.00 
650.00 
585.00 

$ 10.00 
(pair)15.00 

15.00 
55.00 
55.00 
20.00 

TUBE CAPS (Plate)  

HR1, 4 
7 

HR9 

HR2,3, 6 & 
HR5, 8 

HRIO 

lOpf  100pf*  430pf  
12pf  110pf  470pf  
15pf  120pf  510pf 
18pf  130pf  560pf  
20pf  150pf  620pf 
22pf  160pf  680pf    
24pf  180pf  820pf 
27pf  200pf  1000pf/.001uf* 
33pf  220pf*  1800pf/.0018uf 
39pf  240pf  2700pf/.0027uf 
47pf  270pf  10,000pf/.01uf 
51pf  300pf  12,000pf/.012uf 
56pf  330pf  15,000pf/.015uf 
68pf  360pf  18,000pf/.018uf 
82pf  390pf 

.99t  101 to 1000  .60t  * IS A SPECIAL PRICE:  10 for $7.50 

.904  1001 8 UP  .35t  100 for $65.00 

.80t  1000 for $350.00 

$11.00 
13.00 
14.00 
17.00 
20.00 



TUBES 
TYPE PRICE TYPE  PRICE TYPE PRICE  

2C39/7289  $ 34.00  1182/4600A  $500.00  ML7815AL  $ 60.00 
2E26  7.95  4600A  500.00  7843  107.00 
2K28  200.00  4624  310.00  7854  130.00 
3-500Z  102.00  4657  84.00  ML7855KAL  125.00 
3-1000Z/8164  400.00  4662  100.00  7984  14.95 
3628/866A  9.50  4665  500.00  8072  84.00 
3CX400U7/8961  255.00  4687  P.O.R.  8106  5.00 
3CX1000A7/8283  526.00  5675  42.00  8117A  225.00 
3CX3000F1/8239  567.00  5721  250.00  8121  110.00 
3CW30000H7  1700.00  5768  125.00  8122  110.00 
3X2500A3  473.00  5819  119.00  8134  470.00 
3X3000F1  567.00  5836  232.50  8156  12.00 
4-65A/8165  69.00  5837  232.50  8233  60.00 
4-125A/4D21  79.00  5861  140.00  8236  35.00 
4-250A/5D22  98.00  5867A  185.00  8295/PL172  500.00 
4-400A/8438  98.00  5868/AX9902  270.00  8458  35.00 
4-400B/7527  110.00  5876/A  42.00  8462  130.00 
4-400C/6775  110.00  5881/6L6  8.00  8505A  95.00 
4-1000A/8166  444.00  5893  60.00  8533W  136.00 
4CX2506/7203  54.00  5894/A  54.00  8560/A  75.00 
4CX250FG/8621  75.00  58948/8737  54.00  8560AS  100.00 
4CX250K/8245  125.00  5946  395.00  8608  38.00 
4CX250R/7580W  90.00  6083/AZ9909  95.00  8624  100.00 
4CX300A/8167  170.00  6146/6146A  8.50  8637  70.00 
4CX350A/8321  110.00  61468/8298  10.50  8643  83.00 
4CX350F/8322  115.00  6146W/7212  17.95  8647  168.00 
4CX350FJ/8904  140.00  6156  110.00  8683  95.00 
4CX600J/8809  835.00  6159  13.85  8877  465.00 
4CX1000A/8168  242.50*  61598  23.50  8908  13.00 
4CX1000A/8168  485.00  6161  325.00  8950  13.00 
4CX15006/8660  555.00  6280  42.50  8930  137.00 
4CX5000A/8170  1100.00  6291  180.00  6L6 Metal  25.00 
4CX100000/8171  1255.00  6293  24.00  6L6GC  5.03 
4CX15000A/8281  1500.00  6326  P.O.R.  6CA7/EL34  5.38 
4CW800F  710.00  6360/A  5.75  6CL6  3.50 
4D32  240.00  6399  540.00  6DJ8  2.50 
4E27A/5-125B  240.00  6550A  10.00  6DQ5  6.58 
4PR60A  200.00  6883B/8032A/8552  10.00  6GF5  5.85 
4PR6OB  345.00  6897  160.00  6GJ5A  6.20 
4PR65A/8187  175.00  6907  79.00  6GK6  6.00 
4PR1000A/8189  590.00  6922/6DJ8  5.00  6HB5  6.00 
4X150A/7034  60.00  6939  22.00  6HF5  8.73 
4X1500/7609  95.00  7094  250.00  6JG6A  6.28 
4X2508  45.00  7117  38.50  6JM6  6.00 
4X250F  45.00  7203  P.O.R.  6JN6  6.00 
4X500A  412.00  7211  100.00  6JS6C  7.25 
5CX1500A  660.00  7213  300.00*  6KN6  5.05 
KT88  27.50  7214  300.00*  6KD6  8.25 
4168  45.00  7271  135.00  6LF6  7.00 
416C  62.50  7289/2C39  34.00  6LQ6 G.E.  7.00 
572B/T160L  49.95  7325  P.O.R.  6LQ6/6MJ6 Sylvania  9.00 
592/3-200A3  211.00  7360  13.50  6ME6  8.90 
807  8.50  7377  85.00  12AT7  3.50 
811A  15.00  7408  2.50  12AX7  3.00 
812A  29.00  7609  95.00  12BY7  5.00 
813  50.00  7735  36.00  12JB6A  6.50 

NOTE  * = USED TUBE  NOTE  P.O.R. = PRICE ON REQUEST 

"ALL PARTS MAY BE NEW, USED, OR SURPLUS.  PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE 
ARE OUT OF STOCK OF AN ITEM. 

NOTICE:  ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

For information call: (602) 242-3037 

Toll Free Number 
800-528-0180 
(For orders only) 

All parts may be new or 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

frIlIj electrowcs 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

73 Magazine • June, 1984  111 



"FILTERS" 
COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F 

455KHZ at 3.2KHz wide.  May be other models but equivalent.  May be used or new.  $15.99 

ATLAS Crystal Filters  
5.595-2.7/8/ISB, 5.595-2.7/ISB 
8 pole 2.7KHz wide upper sideband. Impedance 800ohms 15pf In/800ohms Opf out. 

5.595-2.7/8/U, 5.595-2.7/USB 
8 pole 2.7Khz wide Upper sideband. Dspedence 800ohms 15pf In/800o1-ins Opf out. 

5.595-.500/4, 5.595-.500/4/CW 
4 pole 500 cycles wide G.  Impedance 800ohms 15pf In/800ohms Off out. 

9.0USB/CW 
6 pole 2.7KHz wide at 6dB. Impedance 680o1-ins 7pf In/300o1-ins 8pf out. CW-1599Hz 

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-ZL/ZU-21H 

19.99 

19.99 

19.99 

19.99 

455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2.36KC Bandwidth. 
Upper sideband.  (ZU)  19.99 
Lower sideband.  (ZL)  19.99 

CRYSTAL 
NIKKO 
TEW 
SDK 
TAMA 
TYCO/CD 
MOTOROLA 
PTI 
PTI 
PTI 
COMTECH 
FRC 
FILTECH 

FILTERS  
FX-07800C 
F -103-2 
SCI-113A 
IF-31H250 
001019880 
4884863B01 
5350C 
5426C 
1479 
A10300 
ERXF -15700 
2131 

7.8MHZ 
10.6935MHZ 
11.2735MHz 
CF 3179.3KHZ 
10.7MHz 2pole 15KHz bandwidth 
11.7MHz 2pole 15KHz bandwidth 
12MHz 2pole 15KHz bandwidth 
21.4MHz 2pole 15KHz bandwidth 
10.7MHz 8pole bandwidth 7.5KHz at 3dB, 5KHz at 6dB 
45MHz 2pole 15KHz bandwidth 
20.6MHz 36KHz wide 
CF 7.825MHz 

$10.00 
10.00 
10.00 
19.99 
5.00 
5.00 
5.00 
5.00 
20.00 
6.00 
10.00 
10.00 

CERAMIC FILTERS 
AXEL 
CLEVITE 

MURATA 

NIPPON 

TOKIN 
MATSUSHIRA 

4F449 
TO-OLA 
TCF4-12D36A 
BFB455B 
BFB455L 
CFM455E 
CFM455D 
CFR455E 
a1J455B 
CFU455C 
CFU455G 
CFU455H 
CFU455I 
CFW455D 
CFW455H 
SFB455D 
SFE455D 
SFE10.7MA 
SFE10.7MS 
SFG10.7MA 
IF -B4/CFU455I 
LF-B6/CFU455H 
IF -B8 
LF -C18 
CF455A/BFU455K 
EFC-IA55K 

12.6KC Bandpass Filter 3dB bandwidth 1.6KHz from 11.8 -13.4KHz 
455KHz+-2KHz bandwidth 4-7% at 3dB 
455K11z+-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 
455KHz 
455KHz 
455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 50dB 
455KHz +-7KHz at 3dB , +-10KHz at 6dB , +-20KHz at 50dB 
455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +-16KHz at 60dB 
455KHz +-2KHz bandwidth +-15KHz at 6dB, +-30KHz at 40dB 
455KHz +-2KHz bandwidth +-12.5KHz at 6dB , +-24KHz at 40dB 
455KHz +-11.11z bandwidth +-4.5KHz at 6dB , +-10KHz at 40dB 
455KHz +-1KHz bandwidth +-3KHz at 6dB , +-9KHz at 40dB 
455KHz +-1KHz bandwidth +-2KHz at 6dB , +-6KHz at 40dB 
455KHz +-10KHz at 6dB , +-20KHz at 40dB 
455KHz +-3KHz at 6dB , +-9KHz at 40dB 
455KHz 
455KHz +-2KHz , 3dB bandwidth 4.5KHz +-1KHz 
10.7MHz 280KHz +-50KHz at 11B , 650KHz at 20dB 
10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20dB 
10.7MHz 
455KHz +-1KHz 
455KHz +-11(Hz 
455KHz 
455KHz 
455KHz +-2KHz 
455KHz 

10.00 
5.00 
10.00 
2.50 
3.50 
6.65 
6.65 
8.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.50 
5.00 
2.50 
2.50 
10.00 
2.90 
2.90 
2.90 
10.00 
5.00 
7.00 

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES 
POWER CUTPUT 1. 6r4.  BEAM DIA. .75144 
68K OHM NATI' BALLAST  1000VCC +-100VDC 

ROTRON MUFFIN FANS Model MARK4/MU2A1 
115 VAC  14 WITS  50/60CPS  IMPEDENCE PROTECTED-F 
105CFM at 60CPS  THESE ARE NEW 

Toll Free Number 
GlEt Z electrotvcs  800-528-0180 

(For orders only) 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

BEAM DIR. 2.7MR  8KV STARTING VOLTAGE EC 
At 3.7MA 

88CFM at 50CPS 

$59.99 

S7.99 

"All parts may be new 
surplus, and parts may be 
substituted with comparable parts 
if we are out of stock of an item." 

or 

For information call: (602) 242-3037 
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HEWLETT PACKARD SIGNAL GENERATORS 
50KHz to 65MHz in 6 bonds 4-1I,Output level adjustable Oh 
to 3V into 50 ohms.Built-in crystal calibrator.400 -1000Hz 
modulation. 

6068  Same as above but has frequency control feature to allow 
operation with HP 87080 Synchronizer. 

608C  10MHz to 480MHz.0-1uV-IV into 50 ohms,AM,CW,or pulse mod-
ulation, calibrated attenuotor. 

608D/  10MHz to 420MHz, 0.1uV-0.5V Into 50 ohms,.-0.5% accuracy. 
TS510  built-In crystal calibrator. AM-CW or oulse output. 

608E  Improved version of popular 608C.Up to 1V output.lmoroved 
stability, low residual FM. 

608F  110MHz to 455MHz in 5 bonds .-1: frequency accuracy with 
built-in crystal calibrotor.Con be used with HP 87080 
Synchronizer. Output continuously adjustable from .1uV to 
.5V into 50 ohms. 

, 16B  Some as above but later MOdc;  s 600.00 

$ 650.00  6188  3.8 to 7.6GHz ronge,with calibrated output and selection of 
pulse-FM or square wave modulation.  $ 600.00 

$1100.00  618C  Some as above but later model. 

6200  7 to 11GHz range,with calibrated output and selection of 
S 500.00  pulse-FM or square wave modulation. 

6208  Same as above but later model. 

6268  10 to 15GHz,10mw output power with calibrated output and 
pulse-square wave or FM modulation. 

87088  Synchronizer used with 6068,608F.The synchronizer is a 
phase-lock frequency stabilizer which provides crystal-
oscillator frequency stability to 430MHz in the 608F signal 
generotor.Phase locking eliminates microphonics and drift 

$1100.00  resulting in excellent frequency stability.The 87088 includes 
a vernier which can tune the reference Oscillator over a range 
of .-0.250 permitting frequency settability to 2 Darts in 10 
to the seventh.Provides a very stable signal that satisfies 
many critical applications. 

S 500.00  (With HP 606B or 608F} 
(Without} 

EMC-10  ELECTROMETRICS EMC-10 RFI/EMI RECEIVER 
Low frequency analyzer covering 20Hz to 50KHz frequency 
range.Extendable to 500 KHz in widebond mode. 

NF-105F  Empire Devices Field Intensity Meter. 
Has NF-105/TA,NF-105/TX,NF-105/T1,NF-105/T2,NF-105/13. 
Covers 14KHz to 1000MHz. 

$ 375.00 

$1450.00 

6120  450-1230MHz ,o.luV-0.5V Into 50 ohms,calibrated output.  $ 750.00 

61140  900-2100MHz with many features including calibrated Output 
and all modulation characteristics. 

616A/  Direct reading and direct control from 1.8 to 4.2GHz. The 
TS403  H.P.616A features .-1.508 calibrated output accuracy from 

-3127dBm to -010.The output is directly calibrated in micro-
volts and dBm with continuous monitoring. Simple operation 
frequency diad accuracy is .-1% and stability exceeds 0.0057.-
/ C change in ambient temperature. Calibrated ottenuator is 
within .-1.5dB over entire output band. 50 ohm impedance unit 
has internal pulse modulation with rep rote variable from 40 
Hz to 4KHz,vorloble oulsewidth(1 to lOusec}ond variable Pulse 
delay(3 to 300usec}.External modulating inputs increos ver-
satility.  $ 375.00 

UNIX LABORATORIES THS-2 FLEXICOM HFLrAF7. 

these healsets acre with data to hmk in to o ICOM radios old rainy other eaiiipment. 

Perfect for Airplanes , Heliccoters  , or Just the Telechcne. 

These Are Foctory New In Sealed Boxes. Limited Siroly Only  5E9.95 

gvnt 
electroructi 

2111 W. CAMELBACK ROAD 
PHOENIX, ARIZONA 85015 

ALL EQUIPMENT CARRY A 30 DAY GUARANTEE. 

EQUIPMENT IS NOT CALIBRATED. 

$2200.00 

$ 750.00 

$2200.00 

$4200.00 

$ 350.& 
$ 450,3, 

$2500., 

$2100.,„. 

TERMS DOMESTIC Prepaid. COD or Credit Card 
FOREIGN Premed only. US Funds. Money Ordef. of Ca/Own e Check Only 

C.O.D.. Acceptable by telephone or mail Payment from oueloener sull be by Call. Money Owlet. or Cashier's Cheek. We are so , 
but ore cannot accept personal checks tor CODS COD 's are shipped by an only and thru United Parcel Service 

CONFIRMING ORDER& We would prefer that confirming orders not be sent after • telopM13ne order ha been placed It company 
policy neceeertales • confirming owlet. please /nark .Y.ONFIRMING" boldly on the owlet If problem. or dualleate shipments oc 
cur due to an order *tech re not bro wny marked. the customer will be he'd rwoonsIble for any charges Incurred. gus • IS% 
rwtock charge on the returned pests 

CREDO CA/IDS- We are now a m ong MASTERCARD. VISA, AND AMERICAN EXPRESS 

DATA SWEETS When one haus data sheets In stock on de w. . ere will supply thern O M the 0, dier 

DEFECTIVE MATERIALS All clams to, defective millerlale must te made within 30 DAYS O W receipt of the barrel An cla ws 
,1151 IclOd. Ill. defect . nu. .., (for Nefing Ourtmeeet • copy of our inuoice, and a return authonfiltion number which must be 
001.11.0 prior to shiboirg It.. merchandise back to La Thre can be obtained by calling 1002) 2431011 or sending les • poetcam 
Doe to Nlanut Kturer warraMlee tre are unable to replace or issue credit on items which hew been eoldered to or ca n been 
whe w In am neer All return items must Os pecked property or it wit mid all warrant, . We do not assume reeponsibility for shib 
ping and handling charges Incurred 

DELIVERY' Olds. ere .ebeltY eniPped the saute day they sre placed or the nest &Nine . day iinNes we are Out of stock on en 
rt." The  c.f...  Will  he ^ Wield by Poet card If we are going to backorder the Pent Our namel shipping method le UPS or US 
Mill dependirN on siw or the weight ot the package Test Equipment is shipped only by air arO is freight coPeCt. unIfee P.m 
arrangements ha w teen rwde and approved. 

FOREIGN ORDERS: All foreign orders must be Citepeid with a Cashier'. Cheek. Or Motley Order made out nUb FUNDS ONLY 
We are sofry lyvt COO ie not available to foreign count. . and W ere Of Credit ere unacceptable we • form of payment Further 
information is available on request 

HOURS: Monday !Mu Friday 830 • m to StO pm Saturdays a x•rn to .00 Om 

INSURANCE Pb ... Inclues 35e for won additional S100 00 owe M O W. UPS ONLY All Insured packages are shipped I fuu UPS 
Only If too *nen to hewl it 'Mi xed through the post office there mm55001 . which is additional to the Snipping. handling end in 
stea me 

OPEN ACCOUNTS: We regret Mat we do not iSilue OP•n .001,111 

ORDER Forme lie. Of fte fofrns ant included win awn WOO1 for yOUr con...hence Additional Oradm loons are 11001110441 Or, 
relent 

PARTS: We reserve the right to substitute or replace any itar with a pan of equal on comparable 
specification. 

POSTAGE: Minimum shipping and handling in the U.S., Canada, and Mexico is $3.00 for ground ship, 
manta, all other countries is S5.50. Air rates are available at the time of your order. All foreign orders 
please include 25% ol the ordered amount for shipping and handling. C.O.D.'s are shipped AIR 
ONLY 

PREPAID ORDERS: Orders must be accompanied by a check. 

PRICES, Pr .es are subject to change without notice. 

PURCHASE ORDERS: We accept purchase orders only when they are accompanied by • check. 

RESTOCK CHARGES: II parts are returned to MHZ ELECTRONICS, INC. due to customer error, the 
customer will be held responsible for all fees incurred and will be charged • 15% RESTOCK 
CHARGE with the remainder in CREDIT ONLY. The following must accompany any return; A copy of 
our invoice, return authorization number which must be obtained prior to shipping the merchandise 
track. Returns most be done within 10 DAYS of receipt of parcel. Return authorization numbers can 
be obtained by calling (802) 242-8918 or notifying us by post card. Return authorizations will not be 
given out on our 803 number. 

SALES TAX: ARIZONA residents must add 6% sales lex. unless • signed ARIZONA resale tax card 
is currently on flie with us All orders placed by persons outsrde of ARIZONA, but delivered to per 
sons in ARIZONA are subject to the 6% sales tax. 

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 DAYS of 
receipt of parcel. Claims must Include • copy of our invoice, along with • return authorization 
number which can be obtained by contacting us at 1802)242-8918 or sending • post card. Authorlza 
tions cannot be on our 800 number. All items must be properly parked. If items are not properly 
packed make sure to contact the carrier so that they can come out and inspect the package before 
it is returned to us. Customers which do not notify us within this time period will be held responsible 
for the entire order as we will consider the order complete. 

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (800) 528-0180 INFORMATION CALLS ARE 
TAKEN ON (802) 242-8916 on (602) 242-3037, 

111.3Sfel charge 

"All parts may be new or 
surplus. and parts may be 
substituted with comparable parts 
if we are out of stock of an item" 

OSA 

1/48 

Toll Free Number 
800-528-0180 
(For orders only) 

For information call: (602) 242-3037 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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ADVERTISERS 

\ a 

R. S. No.  Page  R. S. No. 

176 Ace Communications, Inc  50 

127 Advanced Computer Controls 

Page  R. S. No. 

  117  •  Computer Trader   
AEA/Advanced Electronic 

Applications  25 

20  All Electronics  55 

211 Amateur Accessories  53 

•  Amateur Communications, Etc. 
  19 

243 Amateur-Wholesale Electronics 

 95 
334 AmIdon Associates   19 

109 Analog Technology  80 

71  Applied Invention  50 
228 Austin Custom Antennas  117 

266 Azimuth Communications Corp. 

 103 
202 B & L Engineering  53 

•  Barker & Williamson  14 

305 Barry Electronics  37 

•  Bill Ashby & Son  116 

•  Birch Hill Sales  89 

•  Blacksburg Group  24,72 

•  Britt's 2-Way  15 
•  Butternut Electronics  79 

•  CE Engineering, Inc  32 
462 CES, Inc.  4 

111 CeCo Communications  56 

480 Com-Rad Industries  90 

89  Clutterfree Modular Consoles 

  119 

13  Coin international   103 

14  Communications Concepts, Inc. 

 79 

15  Communications Specialists, Inc. 

 66,67 
101 

478 Contact East  91 

•  Connect Systems, Inc  33 

141 Cushcraft Corporation  57 

346 Data Service  101 

276 Digital Audio  13 

425 Doppler Systems  79 

18  Electronic Specialists, Inc.  47 

481 Electronic Specialists, Inc.  91 
29  Esoteric Engineering   101 

99  Faxscan  117 

88  Fox-Tango Corporation  103 

151 Fox-Tango Corporation  95 

269 GLB Electronics  64 

352 Grove Enterprises   121 
31  Hal-Tronix  72 

271 Ham MasterTapes  45 
•  Ham Radio Outlet  3 

33  Hamtronics, NY  128,129 

482 Hamtronics, NY  90 

460 Handi-Tek  80 
• Horizon Printing Co  101 

123 Hustler, Inc.   119 

274 ICOM  Coy. II 
275 ICOM  5 

36  International Crystal Mfg.  117 

93  JAL Radio Comm  46 
278 Jinx Electronics  19 

483 John Vesty Co.  90 

•  jr Magazine  82 

•  KLM Electronics  77,91 

•  Kant ronics  52 

• Please contact thine advertisers directly. 

To receive full information from our advertis-

ers please complete the postage-paid card. 

Page  R. S. No. 

'  Kenwood  7,8,9, 92, Coy. IV 
322 Larsen Antennas  7' 

485 Larsen Antennas  90 

82  MCM Communications  24 

477 MCM Communications  91 

9  MFJ Enterprises  58,59 

48  MHz Electronics  104-113 

54  Magnum Distributors, Inc  56 

•  Microcomputer Business 

Applications  103 
49  Micro Control Specialties   123 

51  Microlog Corp.  41 

•  Mirage Communications  28 

270 Mouser Electronics  95 
412 Nemal Electronics  53 

137 Nuts & Volts  101 
•  Orbit Magazine  47 

•  PC Electronics  17 

4  Parsec Communications  69 

484 OCD Marketing Services  91 

•  RF Enterprises  85 

•  RF Gain, Ltd  123 

277 RF Products  4 
61  Radio Amateur Callbook, Inc.  119 
454 Rackokit   79 
•  Radio Warehouse  32 

268 Ramsey Electronics  127 

62  Ramsey Electronics  125 

487 Regency Electronics  93 
•  Robert Lee Fine Gold  65 

•  RUN Magazine  51 
500 73 

Advertising  100 

Dealer Ad  123 

BOOKS, etc. 
AMATEUR RADIO/ELECTRONICS TITLES 

Catalog a  Item 
BK7307  Behind the Dial 
CT7305  5 WPM Code Tape 
CT7306  6 + WPM Code Tape 
C17313  13 + WPM Code Tape 
CT732f)  20 + WPM Code Tape 
CT7325  25 + WPM Code Tape 
CT7394  Code Tapes (any four above) 
BK7308  Contest Cookbook 
BK7321  A Guide to Ham Radio 
BK7322  Hobby Computers Are Here 
BK7393  Living on a Shoestring 
BK7312  The Magic of Ham Radio 
BK7340  The New Hobby Computers 
BK7383  The New Weather Satellite 

Handbook 
BK7310  Owner Repair of Radio Equipment 
BK7302  Propagation Wizard's Handbook 
BK7351  SSB...The Misunderstood Mode 
BK7368  VHF Antenna Handbook 
SG7357  Study Guide-Novice Class 
SG7358  Study Guide-General Class 
C17300  Novice Study Tapes (Set of 3) 
LB7360  Test Equip. Lib. V2-Audio Tester 
LB7361  Test Equip. Lib. V3-Radio Equip. 
LB7362  Test Equip. Lib. V4-IC Test Equip. 
LB7365  Test Equip. Lib. VO-Vols. 2, 3, & 4 
BK7315  World Repeater Atlas 

Price 
$ 4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
15.95 
5.95 
4.95 
2.49 
7.97 
4.95 
2.49 
8.95 

7.95 
6.95 
5.50 
5.95 
4.95 
6.95 
15.95 
1.95 
1.95 
1.95 
4.95 
2.00 

MICROCOMPUTER TITLES 
Catalog 4  Item 
BK7384  Annotated BASIC Vol. 1 
BK7385  Annotated BASIC Vol. 2 
BK7390  Inside Your Computer 
BK7398  Introduction to TRS-80 Data Files 
BK7386  Kilobaud Klassroom 
BK7404  Mach. Lang. Subroutines for CoCo 
BK7400  Prog. for Electronic Circuit Design 
CC740011 BK7400 with Apple disk 
CC740012 BK7400 with IBM PC disk 
CC740013 BK7400 with TRS-80 disk 
BK7388  The SelectricThi Interface 
BK7311  Some of the Best from Kilobaud 
BK7394  TRS-80 as a Controller 
BK7395  TRS-80/Z80 Assembly Lang. Library 
BK7382  Understanding & Prog. 

Microcomputers 

SHELF BOXES 
Catalog 4  tern 
BX1000  Shelf box-1 
BX1001  Shelf boxes-2-7 
BX1002  Shelf boxes-8 and up 

Page 

Mailing Lists  86 

Moving  86 

Subscriptions   18, 121 
476 Sabadia Export Corp  91 

•  Satellite Video Systems  87 

197 Sintec Company  36 

•  Smith Software Systems  53 
68  Spectrum Communications  81 

436 Spectrum International, Inc.  56 

•  Spider Antenna  87 

224 Teltone  103 

'  The Hamshack  115 

486 Thompson Software  92 

104 Trionyx Industries  24 

136 Tucson Amateur Packet Radio 

 47 
203 Unicorn Electronics  29 

198 Universal Amateur Radio  47 
179 Universal Electronics, Inc  100 

•  University Microfilms  101 

'  Van Gorden Engineering  64 
311 Vanguard Labs  53 
90  VoCom Products Corp  121 
•  W9INN Antennas  103 

79  Wacom Products  119 

•  Westcom  95 

•  Westech Electronics, Inc.   79 

80  Western Radio Electronics  87 

'  Wheeler Applied Research Lab 

 101 
•  Williams Radio Sales  101 

•  Woodall & Associates  101 

83  Yaesu Electronics Corp  Coy. III 

Price 
10.95 
10.95 
12.97 
24.97 
14.95 
29.97 
14.95 
24.97 
24.97 
24.97 
12.97 
10.95 
12.97 
34.97 
10.95 

Price 
2.00 

1.50 ea. 
1.25 ea. 

To Order 

SHIPPING  AND  HAN-
DLING: $1.50 for the first 
book. $1.00 for each addi-
tional book for US delivery 
and  foreign  surface. 
$10.00 per book for for-
eign airmail. Orders pay-
able in US dollars only. 

Complete  the  postage 
paid card, or Itemize your 
order with payment or 
complete credit card in-
formation (include post-
age and handling) to: WO 
Books,  ATTN.  Retail 
Sales, Rte. 101 and Elm 
St.,  Peterborough,  NH 
03458. 
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Prices and Avaslathhf y Subbect 10 Change 

AEA 

114P.20 or MP-64 interface Package  $129Caooll 
CP-1/C.64 or V '.20 Software Package 

Very Large atock ',IAEA Products Call tel Discount Pricing 

ALLIANCE 
HD73 (10 7 so ft ) Rotator 
U110 Small Elevation Rotator 
AMERITRON 
AL .80 OSK Amp 
ASTRON 
RS7A 5-7 Amp Power Supply 
RS1OA 7 5-10 Amp Power SuGPIY 
RS12A 9.12 Amp Power Supply 
RS20A 16-20 Amp Power Supply 
RS2OM 16.20 Amp w/rneter 
RS35A 25-35 Amp 
i4S35M 25-35 Amp w/meter 
RS50A 37-50 Amp 
RS5OM 37-50 Amp wlmeter 
AZDEN 
PCS4000 2M mobile rig 
BENCHER 
BY 1 PaddledBY.2 Chrome 
BUTTERNUT 
HF6V 80.10 Meter Vertical 
CUSHCRAFT 
A3 Tobander 3EL 
A4 Tribander AEL 
21413/214FB Boomers 1461 2M 
32-19 Super Boomer 1961 2M 
DAIWA 
Ck4,520 1 8-60 MHz SWR/Pwr Mtr 
CN.62013 1 8,150 MHz SWRIPwr Mtr 
CN630 140.450 MHz SWR/Pwr Mtr 
CN7208 1 8150 MHz SWR/Fkarr Mtr  150 00 
ENCOMM ISANTEC) 
Santec 142 up - 2 Mr .    $295.00 
Santec 222 up - 220 Mhz   ?99.00 
Santec 442 up - 440 Mhz    319.00 
MAL 
CRI 200 Computer Interlace 
CRI 100 Computer Interface 
HYSIAIN 
TH7 DOS 7EL Tribander  $439.00 
OHS MK2S 5EL Tribander  389.00 
Explorer 14 Meander  289.00 
CD45 85 59 It Rotator  129.00 
Ham IV 15 SC1 ft Rotator  199.00 
720 20 so It Rotator  249.00 
Free snipping on ell Crsnk.up Towers 

$270 00 
225 00 

ELM 
Oscar Antennas on Stock Call or Prices 
KANTRONICS 
The Interface II. The brend new computer Interlace or 
W. FITTY, ASCII. Software Available for VIC20, C-64. 

TAR'. TR80C, TI 
are Now 

Hz Amp 
440 MHz Amp 

61016 10-160 Arnp/Preamp 
133016 30 160 Amp/Preamp 
SHURE 
4441) 
TENT 
The 
10 

Computer A 
FT 75704 Super Buy 
FT-726R Toband Xcyr 
FT-203R New H T 

245 00 
19900 

OC 

00 
740 00 
Gail 
Cali 

* Telephone buyers will receive a 
surprise gift in their package. 

* In-store drawings each hour. Come 
and register to wInli 

* Grand prize 
for in-store drawing: 

IC-02AT 
2-Meter 
Digital Readout 
Handheld 

* No purchase 
necessary to register 
for in-store drawings. 

* Special in-store pricing. 

* ICOM Personnel to demonstrate new 
equipment. 

* Refreshments will be served. 

* See the new line of ICOM equipment. 

* New equipment available for your 
inspection and purchase. 

Saturday, JUNE 9, 1984 
9:00a.m. fit 5:00p.m. 

ICOM 
DAY! 

Send SASE for our new & used equipment list. 
MON-FRI 9AM-6PM • SAT 9AM-3PM 

ICOM, WILSON, KENWOOD 
and MAXON Commercial 
Equipment Available 

USED EQUIPMENT 

This list was compiled 4  ,A Our used 
equipment changes daily. Please write or 

call for our current listing. 

AI M 

AEA 
AUX-R0 READER .   $125.00 
ASTRON  
Rs /A 5 amp p.s.    $ 39.00 
AZDEN 
vcs-lroo 2 mtr    $209.00 
PCS 2800 10 mtr   175.00 
DENTRON  
!ALA 2500 w/10 mtrs   $549.00 
GLA 100013 w/10 mtrs   269.00 
MT 3000A Tuner    225.00 
MT 2000A Tuner    159.00 
Super Super Tuner   119.00 
DRAKE 
TA7/PST   $850.00 
R7A RCVR   1,025.00 
RV7 VFO  89.00 
1157 Spkr    35.00 
7077 Desk Mic   35.00 
TR4, RV4, AC4   340.0G 
TR6, RV6, AC4   399.00 
TAX, RAA, AC4, 1154    325.00 
MN 2000 Tuner   179.00 
EN COMM 
ST7T 440Mhz   $169.00 
HAL 
fTnoo, KB2100    $675.00 
HEATHKIT  
213220 2 KW, Amp   $550.00 
SB104A. CM. P.S., Spkr  . 389.00 
SB634 Console  99.00 
58102, PS, CW    325.00 
H8101, PS, CW    289.00 
HW101, PS, Spkr   250.00 
SB630 Console   69.00 
SB600 Spkr    25.00 
SA2040 2KW Tuner    139.00 
HW2036 2 Mtr    100.00 
PS9000 P.S., Spkr, Clocks  169.00 
HM8 QRP Xcvr    85.00 
SB101, PS, CW   225.00 

ICOM 
717-6iLuxe Xcvr   $1,050.00 
720A. CW, AM    689.00 
740 Xcvr    599.00 
740, Keyer    629.00 
740, Internal P.S.    699.00 
740, Internal P.S., FL144 .  789.00 
3AT220mhz  195.00 
251A 211 All Mode    399.00 
245 2 Mtr    169.00 
SM-2 Desk Mic   29.00 
HM-8 T.T. Mic   40.00 
AG-1 UHF Pre Amp    59.00 
KANTRONICS 
The Interface   $ 79.00 
Vic 20 Hamtext   70.00 
Vic 20 Hamsoft    35.00 
TR8O-C Hamsnft    45.00 
KEN WOOD 
TR-9130 All Mode. T.T., Mic  $365.00 
IS 820S   $539.00 
TS 820    489.00 
15990. R5990    450.00 
TS700 Sp, VFO    499.00 
SP 70 Spkr    24.00 
AT 130 Tuner    95.00 
155305. CW    525.00 
TR2400, Clip, Extra B.P.  179.00 
SMC-24 Spkr/Mic   25.00 
ST-1 Base Chgr    59.00 
MC30A Low Z Mic   20.00 
RM76 Remote  50.00 
BC-5 DC Chgr    25.00 
YG455C 500Hz (830)  65.00 
AAFJ 
TM-Super Keyboard/Rtty  $199.00 
1224 Interface    70.00 
721 SSB/CW Filter   40.00 
CWF-2 Filter  25.00 

SWAN 
rci-r7 150    $369.00 
700cx, P.S., Spkr   350.00 
TEN-TEC  
OMNI-C/CW   $625.00 
OMNI-0/8    429.00 
Delta, N  B    425.00 
Triton IV, CW, N  B    325.00 
Argonaut (509)    225.00 
255 P.S./Spkr   129.00 
2625 P.S./Spkr  89.00 
225 Argosy P  S    89.00 
Vfo  Delta   129.00 
234 Processor  69.00 
208 Filter  .  19.00 
IA P.S.  19.00 
645 Keyer   55.00 
YAESU  
FT-IO2 Xcvr   $589.00 
FT-901 DM   569.00 
FT-l0100/CW   449.00 
FT225R0 All Mode    479.00 
F13010/FP 3010    525.00 
FRG-7000 Rcvr   265.00 
FL2100 F Amp    399.00 
FL101/FR101   499.00 
YC 601 Display   125.00 
Land Liner Phone Patch  35.00 
FT227R 2 Mtr    149.00 
YD 148 Mic    29.00 
FT202 H.T.  99.00 
PA 3 DC Chgr    25.00 
OF 30 C CW Filter   25.00 
PF 757 P  S    115.00 
MISC. 
DT Wri-CNA 2002 Autotuner  $325.00 
Diawa CNA 1001 Autotuner  225.00 
Panasonic Camera    75.00 
Zoom Lens  69.00 
Sanyo 9" Monitor    75.00 
Hygain TH6DX    189.00 
Galaxy 5MK2, P  S    199.00 
Galaxy VFO    69.00 
DX302 Rcvr    239.00 
00200 Rcvr    125.00 
Wilson 1402 or 1405   69.00 
Eimac 8874 (New)   125.00 

Send SASE for our new & used equipment list. 
MON-FRI 9AM-6PM • SAT 9AM-3PM 

ICOM, WILSON, KENWOOD 
and MAXON Commercial 
Equipment Available 

30 DAY WARRANTY ON USED EQUIPMENT 



BARTER'N'BUY  
73 CLASSIFIED ADVERTISING 

RATES 

Individual (non-commercial)   Sc1 per word 

Commercial    504 per word 

Prepayment by check or money order is required with your ad. No discounts or 

commissions are available Please make your payment to 73. Rates for multiple 
insertions are available on request. 

ADVERTISING COPY 

Advertising must pertain to amateur radio products or services No special 
layouts or positions are possible. All advertising copy must be submitted type-

written (double-spaced) and must include full name and address Copy limited to 
100 words. maximum. Count only words in text. Address, free. 

73 cannot verify advertising claims and cannot be held responsible for claims 
made by the advertiser. Liability will be limited to making any necessary correc-

tion in the next available issue. 73 reserves the right to reject any copy deemed 
unsuitable 

DEADLINES 

Copy must be received in Peterborough by the 5th of the second month pre-
ceding the cover date. If copy is received after the deadline, it will be scheduled 

to run the following month, unless specifically prohibited by the advertiser 

MATERIALS 

Send to Advertising Department, 73, Elm Street, Peterborough NH 03458 

MOBILE IGN MON SHIELDING. Free litera-

ture. Estes Engineering, 930 Marine Drive, 
Port Angeles WA 98362. BNB006 

WANTED: Cash paid for used SPEED RA-

DAR EQUIPMENT. Write or call: Brian R. 

Esterman, PO Box 8141, Northfield IL 

60093; (312)-251-8901. BN B030 

MILITARY TECHNICAL MANUALS for old 

and obsolete equipment. 60-page catalog, 

$3.00. Military Technical Manual Service, 

2286 Senasac Ave., Long Beach CA 90815. 
BNB045 

DRESS UP YOUR CLUB! Jackets, tee-

shirts, hats, sportshirts, etc., with your lo-

go or we'll custom design. Wavelength 

Productions, 20-22  120th St., College 

Point NY 11356. BNB048 

WANTED—your unused TeletypeTM re-

pair parts. High prices paid! Send SASE 

for list of Teletypewriter parts and sup-

plies. TYPETRONICS. Box 8873, Fort Lau-

derdale FL 33310; (305)-583-1340 after 9:00 

pm. N4TT. BNB052 

WE ENJOY creating ham plaques, tro-

phies, awards. Pse 050. Prices, ship-

ping—low. Care—free. J & J Trophy, 

Grove Street, Peterborough NH 03458; 
(603)-924.7804. BNB065 

WANTED: Pre-1950 TV sets and old TV 

GUIDE magazines. W3CRH, Box 20-S, Ma-

comb IL 61455; (309)-833-1809. B N B066 

1984 WIRE 8 CABLE prices cut!!! Call or 

write for latest listings. Certified Com-

munications,  "The  CB  to  10  Meter 
People," 4138 So. Ferris, Fremont MI 

49412; (616)-924-4561. BNB073 

KV4/KP2 STATION, ST. THOMAS. Con-

tests/DX/vacations,  singles/clubs.  Paul 

Murray WA2UZA, RD 4, Princeton NJ 

0.5540; (201)-329-6309. BN B085 

EMERGENCY  COMMUNICATIONS—An 
Organizational  and Operational  Hand-

book, by K3PUR. A complete reference 

guide for ARES/RACES and other public 

service groups, as reviewed in December 

'83 QST and January '84 CO. $9.95 plus 
$1.50 P/H to: FDW Arts, 1394 Old Quincy 

Lane, Reston VA 22090 NA residents, add 

4% tax). BNB089 

DX HEADING MAPS for Boston, NYC, 

Philadelphia, Baltimore, Detroit, Atlanta, 

Chicago, New Orleans, St. Louis, Dallas, 

LA. 11" x 17, $1.75 pp. 22" x 34", $5.95 
pp. Specify city. Massey, PO Box 397, 

Halnesport  NJ  08036;  (609)-261-2952. 
BN B094 

STATE-OF-THE-ART, rugged, low-profile 

antenna systems. Helical designs from 

3.5 to 50 MHz. DDRRs from 144 to 450 
MHz. Refer to 73 magazine reviews in Oc-

tober and November, 1982. Com-Rad In-

dustries, 25 Imson Street, Buffalo NY 

14210; (716)-773-1445. BNB096 

ANTI-STATIC DUST COVERS BY Cover 

Craft Corporation. Amateur radio, com-

puters, printers, disk drives, VCRs. New or 

older models. Over 1,000 designs in stock 

and over 1,000,000 is use. Call or write for 

brochure. Birch Hill Sales, PO Box 234, Pe-

terborough  NH  03458;  (603)-924-7959. 

BNB097 

FIND OUT what else you can hear on your 

general-coverage transceiver or receiver. 
Complete information on major North 

American radio-listening clubs. Send 254 

and SASE. Association of North American 

Radio Clubs, 1500 Bunbury Drive, Whittier 
CA 90601. BN B099 

MAGICOM RF SPEECH PROCESSORS— 

Add 6 dB of average output with genuine rf 

clipping In your transmitter's i-f stage. 

Custom engineered for Kenwood TS-120, 
TS-130, TS-430, TS-520, TS-530, TS-820; 

Drake T-4X, TR-7; Yaesu FT-102. Excellent 
speech quality, simple installation, af-

fordable prices! SASE for data and cost. 

Magicom, PO Box 6552A, Bellevue WA 
98007. BNB101 

ELECTRONIC AVOCATIONST". Nonprofit 

service promoting radio hobbies. SASE. 
Arnold Timm, 2308 Garfield #304. Minne-

apolis MN 55405. BNB106 

FM SERVICE MANUALS—RCA, GE, Mo-

torola, Aerotron, Alpha, Johnson, Kaar, 

DuMont, others. Reasonable. Send exact 

model and description. T. McLaughlin, PO 
Box 411, Mango FL 33550. BNB110 

REPAIR, alignment, calibration. Collins 
written estimates, $25; non-Collins, $50. 

K1MAN, (207)-495-2215. BNB117 

WANTED—MACROTRONICS M-800 de-

luxe RTTY system for TRS-80. Bill W8ODS, 

1744 Indian Woods, Traverse City MI 

49684; (616)-946-3730 or 946-3042. BNB119 

COMMODORE 84 disk.based ham soft-

ware. CONTEST DUPER-1000 OSOsi 

band. Prints logs sorted by band, US call 

PACKET RADIO PAC/NET SYSTEM 
PAC/NET SYSTEM  $240.00 
System Tested 4.5 x 6" board complete 

with all IC s and programmed EPROMs 
personalized for each purchaser. Re-
quires only single 8-10 volt 1/2 amp power. 
1 year guarantee of hardware/soft-
ware/AX.25 standard RS232 serial ASCII 
at any user baud rate. R5232 HDLC for 202 
modem used for AFSK or direct to RF 
equipment for FSK. 

Custom Systems  Custom Programming 

BILL A sFai 
AND SON 

K2TKN-KA20EG 201-85&3087 
BOX 332 PLUCKEMIN N.J. 07978 

• -.., ..0 ..a. - . - =',. --:. ' • 

g  • amr, 

t..i, 
°. 

.  , _ —J 1hr 11 4:  

ASCII-USAJAX.25 
HDLC CONVERTER 

USAJAX.25 is the AMRAD approved digital 
format STANDARD used on amateur pack-
et radio networks. 

PAC/NET board only  $80.00 
Assembled/Tested. No ICs. 90day warranty 

Package of all ICs except 2-2716 
EPROMs  $80.00 

area, DX, and alphabet. Lists and counts 
OTHs or prefixes. &25.00 ppd. STATION 

LOG & 0SL-1900 QS0s/disk.  Prints 
"cards" for less than 14 each. $15.00 ppd. 

INFO—SASE—or send disk and stamped 

mailer for FREE OSL bureau/address label 

program (approximately 200 listings—my 

disk, $7.00 ppd.). Han/ Nelson KA9KUH, 

PO Box 736, Stevens Point WI 54481. 
BNB120 

DIGITAL DISPLAYS for FT-101s, TS-520s, 

Collins, Drake, Swan, Heath, and others. 
Write for information. GRAND SYSTEMS, 

Dept. A, PO Box 3377, Blaine WA 98230. 

BNB121 

WE COULD run a bigger ad but then our 

parts would cost more. Quality parts at 

sensible prices. Stamp brings flyer. Mid-
night Engineering, RR, Maquon IL 61458, 

BNB122 

IMRA—International Mission Radio Asso-

ciation helps missionaries by supplying 

equipment and running a net for them daily 

except Sunday, 14.280 MHz, 1900-2000 

GMT. Br, Bernard Frey, 1 Pryer Manor Rd., 

Larchmont NY 10538. BNB123 

FOR SALE OR TRADE for Novice gear: B & 

K 2845 digital meter, B & K 820 capacitor 

tester, Conar 255 scope, Eico audio gener-
ator. All in excellent condition and with 

manuals. Gerald Cushing, 817 15 1/4 Ave. 

SW, Minot ND 58701. BNB124 

WANTED: Model 8010 remote vfo for Tem-

po 2020 xcvr. Call collect (913)-267.1575 or 

Compuserve E-mail user no. 71336,1270. 

Will pay all shipping charges. Tim Gorman 

WAGILYJ, 3758 Humboldt, Topeka KS 

66609. BNB125 

TEN-TEC ARGONAUT 515 with xtal cali-

brator, notch filter, and full ten-meter 

coverage in mint condition: $295. Also Ti 

99/4 with Hamsoft package: $95. Heathkit 

uMATIC programmable keyer w/power 

supply: $50. Heathkit model 10-28 color-

bar generator with manual: $45. Jade Big. 

Z 4-MHz Z80 S-100 CPU card with manual: 

$95. Mike Faulkner N9CRJ, RR #2, Box 

294A, Yorktown IN 47396 BNB126 

WANTED: autopatch, new or used, in 

good condition, No frills necessary. K3I1Z, 
Port Republic MD 20676. BNB127 

INTERNATIONAL MORSE CODE TRAINER 

for your Commodore 64 or unexpanded 

Vic-20 computer. Learn code or increase 
your speed for that higher license. Great 

for groups or self-training. Menu-driven + 

documentation + random tests (letters 
only or with numbers) + adjustable speed 

(1-25 wpm) and pitch + ability to enter a 

character and hear the Morse sound. 64 

version has these additional features: 9 

detailed step-by-step lessons + user-de-

fined tests + adjustable volume and test 

length (1-5 minutes). Vic version: $6.00 on 

tape only. 64 version: $9.99, tape; $14.99. 

diskette. AC3L Software, Box 7, New 

Derry PA 15671. BNB128 

ICOM AND KEN WOOD OWNERS! You are 

definitely missing out if you do not receive 

our very Informative newsletters! Free in-

formation! Send SASE (2 stamps) to Inter-

national Radio, Inc., 364 Kilpatrick Ave., 

Port St. Lucie FL 33452. BNB129 

BUY-SELL-TRADE twice monthly publica-

tion! SASE for FREE issue. The Ham 

Boneyard, 364 Kilpatrick Ave., Port St. 

Lucie FL 33452. BNB130 

OSCAR 10 "NO DITTER." Instant OSY. 
Resolves Doppler and inversion. Satellite 
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AUSTIN. 
When only 
the best 
will do! 

Taking the leading role in custom antenna 
design comes easily to Austin. With over 25 
years of engineering and consulting expe-
rience, how could we offer you less than 
the best? 

And our high performance solutions go 
beyond our popular MULTIBAND antennas. 

There's THE OMNI sidebander with hori-
zontal and vertical polarization. Or the ALL 
BAND SCANNER with high gain that 
outperforms the competition. And THE 
STICK, a broad band design for operation 
from Amateur to Marine frequencies. Just 
a sampling of the choices available. 

Whatever your antenna needs, the winner 
is Austin. 

Call or write tor product informatton. 

Dealer inquiries invited. 

AUSTIN 
CUSTOM 
ANTENNA 
P.O. Box 357 
Sandown, NH 03873 
(603) 887-2926 

BE EP E RS! 

IT YOU H A VE N'T H EARD OUR BEEPERS 

YO U' RE N OT LISTE NI NG! 

What's • BEEPER? Sometimes called • "courtesy beep. 

both Faxsoan BEEPERS add • gentle high frequency beep 

automatically to the beginning of each transmission and • 

low beep at the and '"raLlvover" is • thing of the past! 

INTRODUCING BP-4 The PRO" BEEPER The PRO is 

stattrof-the-art beeping! Includem a digitally-program• 

stable timer (use it for ID or = emit warnings). 

automatic "Slumber Mode" for long battery life (9V bat 

tarp required—not included). and programmable volum, 

control of the unique double 4-beep timeout warning N. 

speaker) Uses • pletdtransduoerl 

Hook-up's • snap with either model! Interfaces to virtual 

ly all modern gear. Manual supplied with each BEEPER 

Available in three versions. 

versions are complete with ease, cable, industry 

standard 4-pin connectors 

versions are the same as above but without corm. 

tors Add your ownl 
versions are circuit-board models for custom In 

stallabons Perfect for repeaters or building INTO 

your rig 

BEEPERS ARE A 
FAXSCAN EXCLUSIVE! 

BP 4 "The PRO" BEEPER  BP•3"TheOngined" BEEPER 

A• $79  All units are assembled. tested.  A- $89 
B NV  carry • 90-day limited warranty.  B. $49 
C 449  and shipped pre-paid in US  C. $29 

Ohio reeidente add 8% sales tax 

Y ff INC 
Dsve • Davies ONO 454 ,a 

CASH IN on your old 
Channel Elements 

For the past fifteen years, ICM has been 
replacing original crystals in elements sent to us 
by our customers. Our crystals carry an unusual 
guarantee.. . they are guaranteed FOREVER 
when used in the equipment for which they were 
designed. 

Upon receipt, elements are tested, repaired, and 
parts replaced if required to assure they are 
working properly. The crystal is installed and 
checked for trimability. The output is checked to 
see that it meets original specs. Elements that 
are actively modulated are tested under load 
conditions. The element is subjected to temp vs 
frequency tests and compensated using 
computer controlled test chambers. After 
compensation, all tests are repeated to insure 
proper operation of the element. 

Please call or write 
for more information. 

International Crystal 
Manufacturing Co., Inc. 

10 N. Lee, P.O. Box 26330 
Oklahoma City, OK 73126-0330 

(405) 236-3741 

36 

R C-850 

fetutt°111.  
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REMOTE PROGRAMMING 
Back in the old days, repeaters were "programmed" with diodes, DIP switches and 
custom wiring. Then came the microcomputer, and the repeater was programmed in 
PROM. That was okay, but changes meant a trip to the hill, or to the factory. 
(Suddenly, PROM programmers were on everyone's wish list.) 
Then along came ACC with the RC-850 Repeater Controller, which is remotely 
programmable with its own simple, high level Touch-Tone command language. 
Reprogrammable, non-volatile Electrically Erasable PROM means convenient, 
reliable changes and no down time. Your commands are even confirmed in voice. 
Now you can reprogram practically anything such as ID's, autodial numbers, 
command codes and much more from anywhere, with a Touch-Tone radio or 
telephone. Informative ID and tail messages, enhanced security, and customized 
operation are standard features. No more trips to the hill or special equipment for 
"one little change" because the programming comes from you, even while you sit in 

your favorite armchair. 
Now our Version 3 Firmware supports remote programming with our Computer 
Interface option. Your home computer lets you travel to the hill via modem and really 
see what all the talk's about. 
Convenience, security, and a new brand of custom tailoring, 
made possible by remote programming. 

Made possible by ACC. 

REPEATER 
C O NTR OLLER C O NTR OLLER 

The RC-850 Repeater Controller's autopatch— 
ACC's solutions to old problems with innovative 
state-of-the art technology. 

Call or write for detailed specifications acc 
127 

advanced 

computer 
controls Inc 

10816 Northridge Square • Cupertino, CA 95014 • (408) 749-8330 



operation must. $3.00 postpaid. Dave Gui-

mont WB6LLO, 5030 July St., San Diego 

CA 92110. BNB131 

WANTED: old keys for my telegraph and 

radiotelegraph key collection. Spark keys 

(commercial and amateur), Boston keys, 

sideswipers, pre-1950 bugs (Vibroplex, 
Martin, Abernathery, Shawplex, etc.), Om-

nigraph, Cricket and Bunnell miniatures. 

Neal McEwen K5RW, 1128 Midway, Rich-
ardson  TX  75081;  14214)-234-1653. 

BNB132 

C-84 OWNERS-Looking for POWER in a 

computer  logging  program?  Try  the 

"CONTENDER." Features: 2000 entries, 

auto time/date, auto band/mode, FW/REV 
scan, edit/update, dup sheet to the screen 

or printer, print QSL labels, cards, and 

complete log. Expandable to include all 

band WAS, WAZ DXCC, and state county 

reports (disk only). Send $19.95 and $1.00 

postage (expansions extra). Crumtronics. 

PO Box 6187, Ft. Wayne IN 46896. BNB133 

0.A.S.I.S.  NETWORK.  Attention  ama-

teurs/computer owners. Finally, a com-

puter network service dedicated to the 

amateur community. Featuring: Online 

News Service, "OSL Source Box," Elec-

tronic Mailbox Service, and Upload/Down-

load of files, plus more! No hourly user 

fees, one-time annual subscription rate of 

only $14.00. All YOU need is a computer 

terminal and a modem. For a free bro-

chure and/or your paid subscription, call 

or write: OASIS. Network, PO Box 2771, 
Saratoga CA 95070; (408054-5256. Make 

check  payable to OASIS.  Network. 
BNB134 

BE FIRST to send holiday greetings by 

computer. HOLIDAZE programs do just 

that! Six programs animated, full of color 

and action. For Vic-20; easily adapted to 

any machine. May even be sent via ASCII 

or AMTOR. Order now and receive FREE 
set of fantastic screen graphic programs 

for use in your own programs. Cassette, 

$10.00. HOLIDAZE, 77 Evergreen Drive, 

Winston-Salem NC 27106. BNB135 

KEN WOOD TS-830S (used about 2 hours). 
$750 Regency 2m HR-212 (11 xtals), $70 

40m Power Gain antenna, $40. Ranger 2m 

antenna, $20. Jim Willis N5BLQ, 1300 Hin-
ton St., West Monroe LA 71291, BNB136 

EiZ LEARN SECURITY ALARM SYSTEMS. 
Employment/business  terrific.  Informa-

tion, $2.00 (redeemable). Security Elec-

tronics International, PO Box 1456-GT, 

Grand Rapids MI 49501. BNB137 

SECURITY ALARM INDUSTRY BOOMING. 

Get In now. Tremendous demand. Employ-

ment/business terrific. Information pack-

age, $2.00 (redeemable). Security Elec-

tronics International, PO Box 1456-RE, 

Grand Rapids MI 49501. BNB138 

RETIRING? Consider a business of your 

own. Security alarm systems easily 
learned.  Business/residential  installa-

tions are easy. Enjoyable, fascinating, 
profitable work. Information package that 

could change, improve your future. $2.00. 
Security  Electronics  International,  PO 

Box 1456-GE, Grand Rapids MI 49501. 
BNB139 

ATTENTION DXERS! Get your Russian 

OSLs faster. All Soviet local bureau ad-

dresses. $5. Edward Kritsky KA2MX0, PO 

Box 715, Brooklyn NY 11230. BNB140 

YAESU FTDX 570, clean, good condition, 

manual, $325 and shipping, Also HaIli-

craf ters SX 146 SSB receiver, three filters, 

all xtals, calibrator, very good, $125, ship-

ping. Bernard Pollock, 1330 SE Walnut, 

Hillsboro OR 97123; (503)-648-1857. BNB141 

DIGITAL  AUTOMATIC  DISPLAYS  for 

FT-101s, TS-520s, Collins, Drake, Swan, 

Heath, and others. Six 1/2" digits. Write 

for information. GRAND SYSTEMS, Dept. 

A, PO Box 3377,  Blaine WA 98230; 
(604)-530-4551. BNB142 

MICROWAVE  DISHES,  suitable  for 

weather satellite through 10-GHz proj-

ects. Spun aluminum, 81-inch diameter, 

24-inch focal length, $99.00 each. (913)-

862-2703. Focii, 2730 SW 57th St., Topeka 
KS 66609, BNB143 

T199/4a RTTY. Mini-memory required. Mark 

and space tones internally generated. TU 

needed for receive. $17.95. Mark Schmidt, 

4661 Lark Dr., Beale AFB CA 95903. 

BNB144 

BURGLARY-Nation's number one crime 

problem! Security alarm industry booming. 

Get in now. E-Z learn. Employment/busi-

ness opportunities.  Information. $2.00 
(redeemable). Security Electronics Inter-

national, PO Box 1456-KE, Grand Rapids 
MI 49501. BNB145 

I NEED HELP in jamming my implanted 

thought  projection-image  projection-

sound simulation device. Harry Haupt, 

815 "D" Ave. West, Oskaloosa IA 52577. 

BNB146 

FCC 
Reprinted from the Federal Register 

Reimbursement of Out-of-Pocket 
Costs for Volunteer Administered 
Amateur Radio Examinations 

AGENCY: Federal Communications 
Ii iriiniisston, 

acrioN: Proposed rule. 

SUMMARY: This document proposes to 
amend the rules to provide for 
reimbursement of out-of-pocket costs 
incurred by volunteer examiners and 
volunteer examiner coordinators in 
connection with amateur operator 
license examinations. Cost 
reimbursement is necessary for the 
volunteers in order for them to recover 
their prudently-incurred expenditures. 
The effect of this action is to propose 
rules allowing cost reimbursement. 

DATES: Comments are due by April 16. 
1984 and replies by May 1, 1984. 

ADDRESS: Federal Communications 
Commission, Washington, D.C. 20554. 
FOR FURTHER INFORMATION CONTACT: 
Maurice j. DePont, Private Radio 
Bureau. Washington. D.C. 20554. 

List of Subjects in 47 CFR Part 97 

Notice of Proposed Rule Making 

In the matter of reimbursement of out-of-
pocket costs for volunteer administered 

amateur radio examinations: PR Docket No. 
84-265. FCC 84-75. 

Adopted: March 8, 1984. 
Released: March 9. 1984. 
By the Commission. 

1. Notice of Proposed Rule Making in 
the above-captioned matter is hereby 
given. 
2. The Federal Communications 

Commission Authorization Act of 1983 
(Pub. L. 98-214: approved December 8. 
1983) amended Section (4)(f)(4) of the 
Communications Act, to provide for the 
reimbursement of out-of-pocket costs 
incurred by volunteer examiners and 
volunteer examiner coordinators in 

connection with the preparation, 
processing or administration of 
examinations for amateur station 
operator license. The American Radio 
Relay League. Inc. (ARRL) filed a 
Request for Agency Action on December 
7, 1983, requesting that the Commission 
implement the legislation by amending 
the rules by Order as soon as possible. 
However, since this matter affects a 
large number of people (amateur 
licensees and applicants), we are 
providing for notice and comment. 
3. Our proposed rules would allow 

both the volunteer examiner (VE) and 
the volunteer examiner coordinator 
(VEC) to be reimbursed. Each amateur 
radio examination, except the Novice 
Class.' is to be administered by three 
VE's. They may be reimbursed for the 
expenses they incur in administering the 
examination. Likewise. the VEC may be 
reimbursed for its preparation and 
processing of the examination. The total 
reimbursement from each examinee, 
however, may not exceed $4 for an 
examination. It could be less than that 
amount. depending upon the 
circumstances. 

' Section 4(f)(4) was amended by adding 
subparagraph Ifl as follows 
-(J) With respect to the acceptance of voluntury. 

uncompensated services for the preparation. 
processing or administration of examinations for 
amateur station operator licenses pursuant to 
subparagraph (Al or (EN of this paragraph. 
individuals, or organizations which provide or 
coordinate such authorized volunteer services may 
recover from examinees reimbursement for out-of-
pocket costs. The total amount of allowable colt 
reimbursement per examinee shall not exceed $S. 
adiusted annually every. January. I for changes in 
the Department of Labor Consumer Price Index. 
Such individuals and organisations shall maintain 
records of out-of-pocket expenditures and shall 
certify annually to the Commission that all costs for 
which reimbursement was obtained were 
necessarily and prudently incurred." 
'None of the proposed rules applies to the 

examination for the Novice Class license Senator 
Goldwater. the sponsor of the legislation. stated. 
"lithe legislation t am introducing today is not 
intended to have any effect upon the present novice 
program ' •  Congressional Rerord.Senotr. S 
15375, November 3. 1953 

4. We do not propose to specify how 
the reimbursement fee is to be divided 
among the VEC's and the VE's. Both the 
VE's and VEC's may incur expenses. 
VEC's may be reimbursed for expenses 
that they incur in preparing and 
processing examinations. This could 
include the costs of printing, assembling 
and distributing the exams. In addition, 
a VEC may have other administrative 
costs since the VEC is responsible for 
keeping records on each examination 
that is given. Postage is another 
anticipated expense since the VEC must 
forward the applications of successful 
applicants to the Commission. There 
may also be costs for renting the 
premises where an exam is given. A VE, 
on the other hand, may have costs for 
transportation to the site of an exam 
and perhaps lodging expenses. Also. 
VE's will have postage expenses since 
they must forward the applications of 
successful applicants to the VEC. VE's 
may also have expenses for paper, 
pencils and supplies that are furnished 
to the applicants. We cannot anticipate 
every expense that a VEC or VE may 
incur. The statute provides that 
expenses may be reimbursed only if 
they are necessarily and prudently 
incurred by uncompensated volunteers. 
Proposed rule § 97.36 is intended to be 
flexible. It states that the VEC and the 
VE both may be reimbursed. However. 
they may determine how much of the 
reimbursement amount each will 
receive. 
5. Present §§ 97.31 and 97.507 which 

relate to the VE and the VEC, 
respectively, provide that no 
compensation from any source may be 
accepted. We propose to amend those 
sections to allow for reimbursement of 
necessary and prudent expenses. 
6. It would seem that in most cases the 

VE could most conveniently collect the 
reimbursement fee since the VE and the 
examinee directly interact. Candidates 
initially submit their applications 
directly to the VE's. However. in certain 
cases, a VEC may devise a program 
where the reimbursement is collected by 
it and then shared with the VE's to 
defray their out-of-pocket expenses. 
Varying conditions and practical 
necessities may affect who collects the 
money initially. Accordingly, we do 
propose to allow either the VE or the 
VEC to collect the fee. In the interest of 
flexibility, we will leave that to the 
VEC's and the VE's to determine. 
7. The amount of reimbursement from 

each examinee, which may be less than 

the statutory $4 but may not exceed that 
amount, will he a reimbursement 
amount that is associated with one 
application. One application may result 
in a telegraphy exam and one or more 
written exam elements. All those tests 
will be covered under one 
reimbursement amount. However. once 
the application is acted upon by grant or 
by dismissal, the reimbursement amount 
is final. If an examinee fails an 
examination and later submits a new 
application, a new reimbursement 
amount may be collected. 
8. As authorized by the legislation, we 

propose to allow the amount of 
reimbursement to be adjusted for 
inflation every January 1 as reflected in 
the Department of Labor Consumer 
Price Index. The new maximum would 
be stated annually in a public notice. 
9. If fees are charged, both the VE and 

the VEC would be required to maintain 
records of out-of-pocket expenditures 
and certify annually to the Commission 
that all costs for which they obtained 
reimbursement were necessarily and 
prudently incurred. We would cancel 
the agreement that we have with a VEC 
if the VEC recovered more than out-of-
pocket costs. Such cancellation is 
provided for in § 97.511 of our present 
rules. Section 97.33 provides that a VE 
will be subject to appropriate sanctions 
for recovery of any amount in excess of 
that permitted. 
10. We believe that reimbursement for 

expenditures will make the program 
more attractive to volunteers and more 
effective. We will continue to administer 
some examinations in our field offices 
and at a few remote points in 1984 until 
such time as the volunteer program is in 
place. However. our resources for this 
work are very limited. We wish to 
implement the volunteer examination 
program as soon as possible for the good 
of the amateur community. Therefore, 
the comment period will be 30 days, 
with reply comments due 15 days 
thereafter. Requests to extend the time 
for filing comments or reply comments 
are discouraged and will not be 
routinely granted. 
11. For purposes of this non-restricted 

notice and comment rule making 
proceeding, members of the public are 
advised the ex parte contact are 
permitted from the time the Commission 
adopts a Notice of Proposed Rule 
Making until the time a public notice is 
issued stating that a substantive 
disposition of the matter is to be 
considered at a forthcoming meeting or 
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Organize your shack with a 

CLUTTERFREE MODULAR 

CONSOLE $223.69 
• Large, 42" H x 57" W x 29"D 
• Strong groove-construction 
• Mar-resistant wood grain finish 
• Options, drawers & face plate 
• For ham or home computer 
• Visa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P.O. Box 5103 Tacoma, WA 98405 
(206) 272-0713  .,89 

W AC O nn 
DUPLEXERS 
Our Exclusive Bandpass-Reject Duplexers 

With Our Patented 

BpBr CIRCUIT FILTERS 
provides 

superior perfor-
mance. especially 
at close frequency 
separation. 

Models available for 
all commercial and 
ham bands within 
the frequency 
range of 40 to 
960 MHz. 

TELEPHONE 
817/848-4435 

1984 
CALLBOOKS 

oy..  05% sOr 

19 

• 

. 

• 
•  ••••••. 

• I.* 

Order today! 
NEW 1984 
RADIO AMATEUR CALLBOOKS 

Known throughout the world for accuracy, 
the 1984 Callbooks are a better value than 
ever before. The U.S. Callbook contains over 

433,000 listings; the Foreign Callbook has 
over 413,000. More than 100,000 changes 

have been made in each edition since last 
year. Special features include call changes, 
Silent  Keys, census  of amateur licenses, 
world-wide  QSL  bureaus,  international 

postal rates, prefixes of the world, and much 
more. You can't beat this value! Order your 
1984 Callbooks now. 

Each  Shipping  Total 

o U.S. Callbook  $19.95 $3.05 $23.00 

°Foreign Callbook  18.95  3.05  22.00 

Order both books at the same time for 

$41.95 including shipping within the USA. 

Order from your dealer or directly from the 

publisher. Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 

Keep your 1984 Callbooks up to date. 
The U.S. and Foreign Supplements contain 
all activity for the previous three months 
including new licenses. Available from the 
publisher in sets of three (March 1, June 1, 

and September 1) for only $12.00 per set 
including shipping. Specify U.S. or Foreign 
Supplements  when  ordering.  Illinois res-
idents add 5% sales tax. Offer void after 
November 1, 1984. 

c II6 k RADIO AMATEUR 

a  00 INC. 

Dept.  B 
O a, 925 Sherwood Dr., Box 247 

Lake Bluff, IL 60044, USA 

Tel: (312) 234-6600 

HUSTLER / 
DELIVERS 
RELIABLE 
ALL BAND HF j 
PERFORMANCE 
Hustler's new 6-BTV six-
band trap vertical fixed 
station antenna offers 
all band operation 
with unmatched con-
venience. The 6-BTV 
offers 10, 15, 20, 30, 
40, and 75/80 meter 
coverage with ex-
cellent bandwidth 
and low VSWR. Its 
durable heavy 
gauge aluminum 
construction with 
fiberglass trap 
forms and stain-
less steel hard-
ware ensures 
long reliability. 
Thirty 

meter kits 
(30-MTK) 
for 4-BTV 
and 5-BTV 
are also 
available. 

tieti 
6 31\1  

mi mEr 

Don't miss our 30 meter excitement. 

HUSTLER - 
STILL THE STANDARD OF PERFORMANCE. 

itsTkEIP 
3275 North "B" Avenue 
Kissimmee, Florida 32741 

a. /101111101111 M, 
,123 
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until a Final Order disposing of the 
matter is adopted by the Commission. 
whichever is earlier. In general, an ex 
parte presentation is any written or oral 
communication (other than formal 
written comments/pleadings and formal 
oral arguments) between a person 
outside the Commission and a 
Commissioner or a member of the 
Commission's staff which addresses the 
merits of the proceeding. Any person 
who submits a written ex parte 
presentation must serve a copy of that 
presentation on the Commission's 
Secretary for inclusion in the public file. 
Any person who makes an oral ex parte 
presentation addressing matters not 
fully covered in any previously-filed 
written comments for the proceeding 
must prepare a written summary of the 
presentation: on the day of the oral 
presentation, that written summary must 
be served on the Commission's 
Secretary for inclusion in the public file, 
with a copy to the Commission official 
receiving the oral presentation. Each ex 
parte presentation must also state by 
docket number the proceeding to which 
it relates. See generally. Section 1.1231 
of the Commission's Rules, 47 CFR 
1.1231. A summary of the Commission's 
procedures governing. ex porte contacts 
in informal rule makings is available 
from the Commission's Consumer 
Assistance Office. FCC, Washington, DC 
20554.12021 632-7000. 

12. Authority for issuance of the 
Notice is contained in Sections 4(i) and 
303(r) of the Communications Act of 
1934, as amended, 47 U.S.C. 154(i) and 
303(r). Pursuant to applicable 
procedures set forth in 1.415, 47 CFR 
1.415, of the Commission's Rules. 
interested persons may file comments 
on or before April 16. 1984 and reply 
comments on or before May 1, 1984. All 
relevant and timely comments will be 
considered by the Commission before 

final action is taken in this proceeding. 
In reaching its decision, the Commission 
may take into consideration information 
and ideas not contained in the 
comments, provided that such 
information or a writing indicating the 
nature and source of such information is 
placed in the public file, and provided 
that the fact of the Commission's 
reliance on such information is noted in 
the Report and Order. 
13. In accordance with  1.419 of the 

Commission's Rules, 47 CFR 1.419, 
formal participants must file an original 
and five copies of their comments and 
other materials. Participants who wish 
each Commissioner to have a personal 
copy of their comments should file an 
original and eleven copies. Members of 
the general public who wish to express 
their interest by participating informally 
may do so by submitting one copy. All 
comments are given the same 
consideration, regardless of the number 
of copies submitted. Each set of 
comments must state on its face the 
proceeding to which it relates (PR 
Docket Number) and should be 
submitted to: The Secretary, Federal 
Communications Commission, 
Washington, D.C. 20554. All documents 
will be available for public inspection 
during regular business hours in the 
Commission's Public Reference Room at 
its headquarters in Washington. D.C. 
14.1n accordance with Section 605 of 

the Regulatory Flexibility Act of 1980 
(5 U.S.C. 605), the Commission certifies 
that these rules would not, if 
promulgated, have a significant 
economic impact on a substantial 
number of small entities. because these 
entities may not use the Amateur Radio 
Service for commercial radio 
communication (see 47 CFR 97.3 (b)) and 
because these rules would have no 
foreseeable impact on manufacturers of 
Amateur Radio Service equipment. 

SATELLITES 
Amateur Satellite Reference Orbits 

OSCAR 8  RS-5  RS-6  RS-7  RS-8 
Date  SIC  EQX  SIC  EQX  SIC  EQX  SIC  EQX  SIC  EQX  Date 
....      . rn 

Jun  1  0052  10  0023 106  0153 135  0120 122  0010  98  1 
2  0056  11  0018 106  0138 133  0111  121  0007  99  2 
3  0100  12  0012 106  0122 130  0101  120  0004 100  3 
4  0105  13  0007 107  0107 128  0051  119  0002 101  4 
5  0109  15  0002 107  0051 126  0042 118  0159 131  5 
6  0113  16  0156 137  0036 123  0032 117  0156 132  6 
7  0118  17  0151  137  0021  121  0022 116  0153 133  7 
8  0122  18  0145 137  0005 119  0013 115  0150 134  8 
9  0126  19  0140 138  0149 146  0003 115  0147 135  9 
10  0131  20  0134 138  0133 144  0152 144  0144 135  10 
11  0135  21  0129 138  0118 142  0143 143  0142 136  11 
12  0139  22  0124 138  0102 139  0133 142  0139 137  12 
13  0001  98  0118 138  0047 137  0124 141  0136 138  13 
14  0005  99  0113 139  0032 135  0114 140  0133 139  14 
15  0009  00  0108 139  0016 132  0104 139  0130 140  15 
16  0014  01  0102 139  0001  130  0055 138  0127 140  16 
17  0018  02  0057 139  0144 157  0045 137  0125 141  17 
18  0022  03  0052 139  0129 155  0035 136  0122 142  18 
19  0027  04  0046 139  0113 153  0026 136  0119 143  19 
20  0031  05  0041  140  0058 150  0016 135  0116 144  20 
21  0035  07  0036 140  0042 148  0006 134  0113 144  21 
22  0040  08  0030 140  0027 146  0156 163  0110 145  22 
23  0044  09  0025 140  0012 143  0146 162  0108 146  23 
24  0048  10  0020 140  0155 171  0136 161  0105 147  24 
25  0053  11  0014 141  0139 169  0127 160  0102 148  25 
26  0057  12  0009 141  0124 166  0117 159  0059 149  26 
27  0101  13  0004 141  0109 164  0108 158  0056 149  27 

28  0106  14  0158 171  0053 162  0058 157  0053 150  28 
29  0110  16  0153 171  0038 159  0048 157  0051  151  29 
30  0114  17  0147 172  0022 157  0039 156  0048 152  30 

Jul  1  0119  18  0142 172  0007 155  0029 155  0045 153  1 
2  0123  19  0137 172  0150 182  0019 154  0042 153  2 
3  0127  20  0131  172  0135 180  0010 153  0039 154  3 
4  0132  21  0126 172  0119 177  0000 152  0036 155  4 
5  0136  22  0120 173  0104 175  0149 181  0034 156  5 
6  0140  23  0115 173  0049 173  0140 180  0031  157  6 
7  0002  99  0110 173  0033 170  0130 179  9028 158  7 
8  0006  00  0104 173  0018 168  0120 179  0025 158  8 
9  0010  01  0059 173  0002 166  0111  178  0022 159  9 
10  0015  02  0054 173  0146 193  0101  177  0019 160  10 
11  0019  03  0048 174  0130 191  0052 176  0017 161  11 
12  0023  04  0043 174  0115 189  0042 175  0014 162  12 
13  0028  05  0038 174  0100 186  0032 174  0011  162  13 
14  0032  06  0032 174  0044 184  0023 173  0008 163  14 
15  0016  na  0027 174  0029 182  0013 172  0005 164  15 

15. The request for agency action filed 
by the ARRL is granted to the extent 
that it requests rules to implement the 
legislation which permit reimbursements 
of volunteers who administer or 
coordinate Amateur Radio examinations 
and is denied insofar as it requests that 
such rules be adopted without notice 
and opportunity for public comment. 
16. It is ordered. That the Secretary 

shall cause a copy of this Notice to be 
served upon the Chief Counsel for 
Advocacy of the Small Business 
Administration and that the Secretary 
shall also cause a copy of this Notice to 
be published in the Federal Register, 
17. For information concerning this 

proceeding. contact Maurice ). DePont, 
Federal Communication Commission, 
Private Radio Bureau, Washington. D.C. 
20554, (202) 632-4964. 

Federal Communication Commission 
William J, Tricarico, 
Secretary. 

Appendix 

PART 97—I AMENDED) 

Part 97 of Chapter I of Title 47 of the 
Code of Federal Regulations is 
amended, as follows: 
1. Section 97.31(c) is revised to read, 

as follows: 

1 97.31 Volunteer examiner requirements. 

(c) Volunteer examiners may not be 
compensated for services. They may be 
reimbursed for out-of-pocket expenses. 
except for Novice class examinations 
(see § 97.36) 

2. Section 97.33 is revised to read, as 
follows: 

1 97.33 Volunteer examiner conduct 
No volunteer examiner shall give or 

certify any examination by fraudulent 
means or for monetary or other 
consideration. Violation of this 
provision may result in the revocation of 
the amateur radio station license and 
the suspension of the amateur radio 
operator license of the volunteer 
examiner. This does not preclude a 
volunteer examiner from accepting 

reimbursement for out-of-pocket 
expenses under 5 97.36. Recovery of any 
amount in excess of that permitted may 
result in the sanctions specified herein. 
3. New section 97.36 is added, as 

follows: 

197.38 ReimbumemeMforexpenses. 

(a) Each volunteer-examiner 
coordinator and each volunteer 
examiner may be reimbursed by 
examinees for out-of-pocket expenses 
incurred in preparihg. processing or 
administering examinations for amateur 
station operator licenses above the 
Novice Class. The volunteer-examiner 
coordinator or the volunteer examiner 
must collect the reimbursement, if any. 
from the examinees. No reimbursement 
may be accepted for preparing, 
processing or administering Novice 
class examinations. 
(b) The maximum amount of 

reimbursement is $4.00 and will be 
adjusted annually each January 1 for 
changes in the Department of Labor 
Consumer Price Index and announced 
by the Commission in a Public Notice. 
The amount of such reimbursement from 
any examinee for any examination or 
series of examinations related to a 
single application must not exceed the 
published maximum. 
(c) A volunteer-examiner coordinator 

or volunteer examiner who accepts 
reimbursement must maintain records of 
the out-of-pocket expenses and 
reimbursements and must certify 
annually to the Commission's office in 
Gettysburg, PA 17325 that all expenses 
for which reimbursement was obtained 
were necessarily and prudently 
incurred. 
4. Section 97.507(e) is revised to read. 

as follows: 

97.507 VEC qualifications. 

(e) Agree not to accept any 
compensation from any source for its 
services as a VEC, except 
reimbursement for out-of-pocket 
expenses permitted by  97.36: and 

HAM HELP 
Can anyone please advise me who 

would have service data on file or for sale 

on the sets made for the US Government 

for W WII —Army Signal Corps and US 

Navy 

F. Krantz 
100 Osage Ave. 

Somerdale NJ 08083 

Needed  Model  14-X dc  module for 
Swan 350 

Kurt R. Fritsch WA3TOY 
7882.103 Americana Circle 

Glen Burnie MD 21061 
(301).768.7903 

Need lots of help on how to FM the re-
ceive on the Drake TR-3 or TR-4, informa-
tion and schematics. if possible. 

Bob King WD8DLH 
7900 Blackshear Drive 

Huber Heights OH 45420 

I am looking for information on (and to 
buy)  a National  NCU-27  100-kHz  cali-

brator 

Joseph Karr KA5RKD 
R 2, Box 291 

Lakoriew AR 72642 

I need information on a VIP switch for 

an lcom 22S 

David E. Ouagliana K2MTW 
115 Los Robles Street 
Williamsville NY 14221 

I need  the  owner's  and)or  service 
manual for the Gladding 25 2-meter FM 
transceiver. I will buy or pay any ex-
penses. 

John H. Cox KA4ZI1 
1815 Wood Avenue 
Burlington NC 27215 

Wanted: Someone knowledgeable (and 
with the necessary test equipment) who 
has built the satellite receiver, "Lite 
Receiver IV," featured in 73 during March 
through June, 1982. I need my receiver 
aligned and evaluated and lack the proper 
test equipment and antenna to do the job. 
I would be willing to pay UPS charges both 
ways, but due to being totally disabled 
and on a fixed income, I cannot afford a 
lot in the way of other charges. 
Thanks a lot. 

John W. McGuire K7ZVP 
PO Box 577 

Show Low AZ 85901 
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MOVING? 
SUBSCRIPTION 
PROBLEM? 

Get help with your subscription by 
calling our new toll free number: 

1-800-645-9559 * 
between 9 a.m. and 5 p.m. EST, 

Monday-Friday. 

If possible, please have your mailing label 
in front of you as well as your cancelled 
check or credit card statement if you are 

having problems with payment. 

If moving, please give both your 

old address and new address. 

• New York State residents call 1-800-732-9119. 

„ 
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Amateur Radio's 
Technical Journal 

BACK ISSUES 

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

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

Free  Back  Issue  Catalogue 
available. Includes listings of 
article titles and brief descrip-
tion of subjects covered in 

each issue. 

Write for your copy today! 

Amateur Radio's Technical Journal 

Back Issue Order Dept. 

80 Pine Street 

Peterborough, NH 03458 

EVERYTHING 

FOR THE 

LISTENER! 

SHORTWAVE RECEIVERS 
SCANNERS 

PREAMPLIFIERS 

ANTENNAS AND COAX 

TUNERS 
RTTY/CODE READERS 

INTERFERENCE FILTERS 

CONVERTERS 
PUBLICATIONS 
FREQUENCY LISTS 

VIDEO MONITORS 
....AND MORE! 

LOW PRICES 

YOUR ORDER SHIPPED 
WITHIN 24 HOURS! 

GROVE 
ENTERPRISES, 

INC. 
140 Dog Branch Road 

Brasstown, NC 28902 

704-837-9200 

CALL TODAY FOR YOUR FREE CATALOG! 

Toll-free 1-800-438-8155 i52 

3 ALL NEW HT AMPLIFIERS 

HT  W OW— 
POWER!  • 
25-35 Watt 

MORE HT 

PO WER! 

50-70 Watt 

EVEN 

MORE HT 

PO WER! 

100-120 Watt 

To order or for your nearest dealer 
CALL US AT 

1-800-USA-MADE 

. . by 104'0111 

You agarn have a choice at thrs power level Our 
popular 200mW Input model is back (2CO25-200) 
You'll get a whopping 25-35w signal from the 1,Q15( 
POWER (battery saving) positron of your handheld 
and the input os UNCONDITIONALLY protected 
against accrdental overdrove Both this and our popular 
2w dnve model (2CO25-21 come wIth our unique 
battery charger feature 

2CO25-200   $ 99 95 Suggested Ust 
2CO25-2   $ 84 95 Suggested LIst 

Our popular 50 watt model is now even better A 
nominal 11/2w - 2w nput gets you a clean 50w 
output The massive NEW heatstnk/case has 
over 250 square inches of surface area This 
along wIth our high efficiency design allows us 
to rate this amphfrer for CONTINUOUS duty 

2C050-2   $124 95 Suggested List 

No one will believe you're on a handheld 
radio with thrs beauty Over 300 square 
Inches of heat sink area  Ultra-stable 
WrIkinson combrning techniques rn the 
final RF stage Two models avarlable 1-5 
watt drive (2C100-2) or 25 watt drive 
(2C100-25) 
CONTINUOUS duty operation 

2C100-25   $179 95 Suggested LIst 
2C100-2   8199 95 Suggested Lrst 

PRODUCTS CORPORATION 
E  no, • 

M EI OP , . 

See bst of Adverhsers on page 114 

eil 1/000En product/ are delegned built and 100, tinted at oui Prose .? Heights 1111/101. tacit , 
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(73 INTERNATIONAL) 
from page 76 

°SO, and I gave Gerald 5/1 and he gave me 

5/2. Gerald told me that he was using a 

simple 1/4 -wave antenna just above the 
roof. Later on, I shut down the statioft and 

went to bed. I took two tablets of painkiller 
to relieve my headache. 

I was supposed to call my friend in Kota 
Kinabalu, 9M6MH, at about 1930 local 

time, but by then I was feeling too cold to 

be active again. There was no light in the 

Shelter. We started a fire in the fireplace, 

but it died very fast because there was not 

enough wood. I finally slept at about 2000. 

I was told that the temperature at Panar 

Laban was about 6°C and it was about 2° 
C at the peak. 

At about 0100 the next day, everybody 

woke up and had some canned instant 

noodles and warm coffee. We started to 

climb to the peak. 2,500 feet higher at 

13,455 feet. It had been raining during the 
night. Since it was still dark, I used a torch 
light all the way. 

We made another stopover at Panar 
Laban before going down to the National 

Park, and I had another OSO that morning 
from Panar Laban. 

THE NETHERLANDS 
H. J. G. Meerman, Jr. POODDV 

Zandvoorterweg 33 

2111 GR Aerdenhout 
The Netherlands 

THE DUTCH PREFIX 

In an earlier article, I told you about the 
different licenses in Holland: the A li-

cense for all bands and all modes, the B li-

cense for CW on some HF bands and all 

modes on 28 MHz and higher, the C li-

cense for all modes on 144 MHz and high-

er, and the D license for FM on two 
meters. 

You can recognize a station's license 

class by its prefix (with some exceptions). 
In general, license class and prefix are as 
follows: A—PAO, PA2, PA3; B—PBO; C— 

PAO, PE, PE1; D—PDO; Club stations— 
P14; Repeaters—P13. 

On the way to Panar Laban. Left to right, Ismail, myself, Ahadiah, Teddy, and Sylvester. 

At the Panar Laban shelter, about 1700 local time, with the Slim Jim at my right. 
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PI4NLB 

This callsign is from the VERON club 

station in the region North-Limburg. It Is 

on the air every Sunday morning from 

1100 till 1200 UTC on 145.350, on FM, with 

regional news items. In the future, they 
will add some more frequencies. 

THE DUTCH OSL BUREAU 

The address of the Dutch OSL service is 

PO Box 330, 6800 AK Arnhem, The Nether-

lands. This Dutch OSL Bureau (DOB) 

sends all OSL cards from the members of 

the VERON and VRZA (the major societies 

In Holland) to every corner of the world. 
They collect the OSLs which are received 

at PO Box 330 and spread them among 

their members again. This gigantic ser-

vice is free for hams and SWLs who are 

members of the earlier-named clubs. All 

the work is done by volunteers and their 
families in their spare time. 

This year the DOB handled 1.5 million 
cards! I think that is a magic number! 

THE HISTORY OF ON H. J. JESSE 

The name Jesse may say nothing to 
you, but let me tell you the story of this re-

markable Dutchman. We go back to the 

year 1923, on the winter night of Decem-

ber 26. Mr. Jesse was the man who made 
the first contact with the States. He used 

then the call PC11. 

Almost every part of his transmitter was 
homemade, because at that time shops 

where you could go for radio parts were 

not at hand. To assemble a radio transmit-

ter, high technical knowledge was re-
quired. 

Back in the twenties, radio amateurs 

like Mr. Jesse had no status. He couldn't 

get a license, and therefore hls technical 

achievements were illegal. After his ex-
periments, he was prosecuted by the 

authorities, and when his matter came to 
court, everyone was so thrilled by his 

achievements that, although they found 

him guilty, they dld not lay any charges on 
him! 

Last year in December, it had been sixty 
years since this pioneer had his contact 

with the States. For this occasion, Mr. 

Jesse was granted a full license; his call. 
sign Is now PAOC11. 

I—and many hams with me—hope that 

Mr. Jesse makes use of this license, be-

cause who wouldn't like to have a OSO 

with such a remarkable man? 

NEW ZEALAND 

D. J. Chapman ZL2VR 
459 Kennedy Road 

Napier 

New Zealand 

Last month I finished the section of the 
column on National Field Day activities In 

ZL with a mention of the usual weather 
conditions expected at that time of the 

year (February). How wrong I was! 
National Field Day dawned to steady 

rain that had been falling from the early 
hours of Saturday morning. The same 

weather was predominant throughout the 

whole country. The rain continued for 
about 12 hours, easing just before the 

contest began at 1500 hours ZL time. So, 
as you can imagine, there were many very 

wet and miserable FD operators in action 
this year. A typical FD situation was as 
follows: 

Arrive at the site about 10 am ZL time in 

fairly heavy and steady rain, to commence 

setting up the station. The first jobs are to 

set up the station's shelter and locate the 
portable generator. No doubt all outdoor 

types have attempted to put up tents in 

the wet; quite a formidable task, especial-

ly as the wind had just begun to get up a 
bit. However, after much difficulty, the 

shelter is erected and the two tents joined 
together with an access passage in case 
the rain continues all through the FD oper-

ating period. Meanwhile, a second team 

has set up the motor generator a reason-

able distance from the station tents, 

placed a canvas shelter over the outfit to 

keep the rain off the motor and generator, 
and made several attempts to get the mo-

tor running. 

Eventually the motor-generator is run-
up and tested, much to the relief of the FD 

Controller, then shut down until later 

when the contest is about due to start. It is 

still raining, and now the wind has in-

creased considerably. It would be like 
this, for now it is time to try to get the an-

tennas up in the trees. While the other 
work had been progressing, a small team 

had been working to get the lines into the 

trees for the antenna supports. These vary 

from site to site, but everyone tries for the 
highest and best-located at their site. 

Imagine trying to get lines up into large 
trees in these conditions. Yes, you have 
guessed—very frustrating, and there were 

many, many unprintable words spoken be-
fore the job was finished. There are many 

different methods used here: throwing 
pilot lines with a casting rod, using a kite 

and flying the lines into place, using a 

crossbow, and having a volunteer "idiot" 

climb the tree with the lines. Neverthe-

less, whatever method was used, all sta-

tions completed their antenna erections 

in atrocious conditions, with creditable 
results. 

At one station I have heard of, the wind 
was blowing so strongly that branches 

from the 100-foot poplars were breaking 

off and adding to the hazards of the wind 

and rain. In fact, so I'm told, one fairly 

hefty branch hit the FD Controller's car 

parked nearby and caused panel-shop 

repairs amounting to over $300; can you 

imagine what his XYL said when he got 
home from Field Day? Just as well the 

branch didn't hit any of the FD team or 

there would have been graver problems 
than one damaged car. 

Once the antennas were well on the 

way to being erected, then a small team 
began organizing the station setups for 

the 80- and 40-meter operating positions, 
one in each tent. When all the cabling and 

antenna connections were nearly com-
pleted, the generator was again fired up, 

the voltage adjusted to the load, and 

some test calls put out to other FD sta-
tions in a similarly wet state to ours. 

After all seems well, the FD Controller 
allows the crew to have lunch and to try to 
dry off a bit. The wise ones in the team 

have brought a change of clothes and 

towels to dry off with. And while the FD 

team is having its first break since 10 am, 
the weather begins to clear. By the time 
the first FD calls were put out, at 1500 
hours, the rain had stopped and the wind 

decreased a bit to make conditions a little 
blt more pleasant than they were a few 
hours earlier. 

For the record, this year's ZL National 

Field Day attracted about 50 of the 79 eli-

gible Branches into the field, with some of 

the larger Branches putting in more than 
one team. The number of Branches oper-

ating this year was less than last year, but 

then, 1983 was WCY year, and no doubt 
there was a bit of an extra effort and em-

phasis placed on last year's event for that 

reason. Nevertheless, it was still a good 

turnout, considering the atrocious condi-



Selling 73 will 
make money for 

you. Consider the facts: 
Fact 1: Selling 73 increases 

store traffic—our dealers tell 
us that 73 is one of the hottest-

selling amateur radio magazines on the 
newsstands. 

Fact 2: There is a direct correlation between 
store traffic and sales—increase the number of 
people coming through your door and you'll increase 
sales. 
Fact 3: Fact 1 + Fact 2 = INCREASED $ALE$, which 
means more money for you. And that's a fact. 
For information on selling 73, call 800-343-0728 (in New 
Hampshire call 1-924-9471) and speak with Ginnie 
Boudrieau, our bulk sales manager. Or write to her at 
73, 80 Pine St., Peterborough, NH 03458. 
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800-343-0728 
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Your  One Stop Source for RF Power Tubes and Transistors 
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s the next generatio  Repeater 

In 1978 we created the first micro-
processor based repeater and here is its 
successor the incomparable MARK 4CR. 

Of course it has autodial and tail mes-
sages,  after all, we invented those 
features. Sure it has autopatch, reverse 

patch and built-in ID. But hold on -- it 
also has Message Master 'm real speech 
and receiver voting. Its all new receiver 
puts 7 large helical resonators up front 

for extremely high dynamic range. Yes, 
MARK 4CR is the next generation! 

• Unlimited vocabulary speech messages in your own voice 

• Hundreds of tone access functions, many with time-of-day setting 

• All vital parameters can be set remotely by tone access 

• Two phone lines and dozens of input/output control lines 

• 4 channel receiver voting plus full linking capability 

• Bus structured design for easy hardware/software expansion 

• "Overload proof" receiver with 7 large helical resonators 

• Our famous MCS squelch, often called the best in the business, is 
now even better with automatic fast/slow switching 

111 MICRO CONTROL SPECIALTIES 

23 Elm Park, Groveland, MA 01834  (617) 372-3442 

-.See List of Advertisers on page 114 73 Magazine • June, 1984 123 



tlons during the setting-up period. As far 

as I can ascertain, only one team aban-
doned efforts because of the weather con-

ditions, and this was a two-man team, so 

it was not too surprising. 

1984 saw the first time that a full YL 

team operated. The "girls" were based at 
Inglewood in a mobile motor caravan, but 

even so had to contend with the wind and 

rain when putting up their antennas, etc. 
Another FD group with a difference was 

the station set up in a local school ground 

by an Auckland Branch as an amateur-

radio PR exercise. The tents were erected 
In the middle of the school sports field, 

and there was suitable publicity in the 
local papers to encourage interested 

locals to visit and find out a little of what 

amateur radio is all about. I haven't heard 

how the response was, but while weather 
conditions on the Saturday were not good 

for the PR exercise, Sunday's weather 

was much improved. 

There are always many hard luck 
stories from Field Day and no doubt many 

of these will continue to come out over the 
next few months, but the one I heard 

about was a real honey. The FD Controller 
had been chastising his team, urging 

them to try harder and make more con• 

tacts, etc., when it was time to check the 

motor generator for gas, etc. By now dark-

ness had set in, so the job had to be done 

with a flashlight (very difficult holding a 
flashlight and filling the gas tank simulta-

neously) or by plugging in the service 

lamp. Well, the FD "boss" decided to plug 

in the service lamp. It had not been 
checked, and yes, you guessed right, it 

had a fault caused by the wet conditions; 

when plugged in, it upset the generator 
and put the station off the air. Mad panic! 

Get the standby generator! Attempts to 

start the standby failed! Then somebody 
decided to check the standby generator 

for gas. The tank was empty! 

You can imagine the red face of the FD 
Controller...he has never lived that epi-

sode down and won't be allowed to forget 

it for many years to come. The "off-air" 

period was about 15 minutes at a prime 

time, so it was a bit embarrassing to the 
"boss man." Eventually, the main gener-

ator was restarted and the standby motor 

generator not required, but it was left 

gassed up just in case. 

Front contenders for the FD contest 

honors will come from the following 

Branch teams: Manukau Branch ZL10B, 

near Auckland; Auckland VHF Group 

ZL1B0; Napier Branch ZL2ABJ; Auckland 

Branch  ZL1AA;  and  Franklin  Branch 

ZL1SA, near Pukekohe, south of Auck-
land. 

BITS 'N' PIECES 

I am including with this column a chart 
showing the ZL band plans, which should 
be of interest to amateurs worldwide. Our 

regulatory body, the NZ Post Office, in 

1983 delegated the responsibility for plan-
ning within the amateur bands to NZART 

and amateurs themselves, and NZART ac 

cepted the task. The band plans are devel-

oped by the  Frequency Management 

Working Group (FMWG) of NZART, based 

on IARU recommendations and local re-

quirements, and all ZL amateurs are re-

quIred to observe the published band 
plans "to assist others to follow their in-
terests with a minimum impact on ama-

teurs, and to assist amateurs to follow 
their interests with a minimum of impact 

on others." 

In Just over a year from now, ZL ama-
teurs will host the IARU Region Ill As-

sociation Conference in Auckland from 

November 13-18, 1985, during IARU's Dia-
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NEW ZEALAND BAND PLANS 

These plans help you comply with the official Frequency Allocation List: "The class of 

emission from an amateur station shall be selected in the light of the total available 
bandwidth for all users and shall be in accordance with current operating practice." 

These plans represent current operating practice. See Callbook for designated frequen-
cies and detailed band plans. 

All amateurs are reminded of (1) The ITU Radio Regulations (Edition of 1982), in-

cluding: 307. The bandwidths of emission shall also be such as to ensure the most effi-
cient utilization of the spectrum; in general this requires that bandwidths be kept at the 

lowest value which the state of the technique and the nature of the service permit. 1804. 

All stations shall radiate only as much power as is necessary to ensure a satisfactory 
service, 

(2) The New Zealand Radio Regulations 1970, including: 40. (Not to cause harmful in. 

terference to other stations). 45. (No monopoly of allocated frequencies). 147. (Permitted 
power limit). 

(3) NZART Current Policy, Section 12A, Band Plans, )Break-)n, page 2, October, 1983): d. 

All radio amateurs are requested to observe the published New Zealand band plans 

which are to assist others to follow their interests with minimum impact on you, and to 
assist you to follow your interests with minimum impact on others. 

Emission 

(See notes)  N = Narrow-band modes: i.e., CW 

and RTTY. RTTY operating is 
1.8-1.95  6  normally at the high-frequency 

end of the segment. Callbook-
3.5-3.55  N  listed selcal (RTTY selective 

3.55-3.9  6  calling) frequencies should be 

avoided by stations using other 
7.0-7.03  N  modes. SSB phone may be used 

7.03-7.3  6  for Morse practice texts by 

stations in 3.53-3.55-MHz 
10.1-10.5  N  segment. 

Band (MHz) 

14.0-14.1 

14.1-14.35  6 

18.068-18.11' 

18.11-18.168• 

21.0-21.1 

21.1-21.45 

6 

6 = All modes except MCW and 

AFSK, to a maximum 

bandwidth of 6 kHz. 

10= All modes except MCW and 

AFSK to a maximum 

bandwidth of 10 kHz. 

6  30 = All modes to a maximum 

bandwidth of 30 kHz. 
24.89-24.93' 

24.93-24.99•  6  7 = All modes to a maximum 

bandwidth of 7 MHz. 

27.12 ± 0.163 W = Wideband modes 

28.0-28.1  N  B = Beacons: Transmitting on Cali-

28.1-29.5  6,B,S  book-listed beacon frequencies 

should be avoided. 
29.5-29.7  10 

R= Repeaters: Transmitting on Ca//-
50.0-50.15  6  book-listed repeater frequencies 

should be avoided for direct 

Amateur bands  contacts in their service areas, 
51 to 440 MHz  30,B,R,S 

S= Satellites in current use: 

Amateur bands  Terrestrial contacts are not 

440 MHz to 1.3 GHz  7,B,R,S  recommended in the segments 

29.3-29.5, 145.8-146.0, 435-438, 
All amateur bands  1260-1270 MHz and on higher 

above 2.3 GHz  W,B,R,S  satellite-used frequencies. 

• When available. T= Telecontrol and telemetry only. 

mond Jubilee year. This will be the first 

time New Zealand has organized an inter-

national conference, and a fitting prelude 

to the NZART 60th Jubilee to be celebrat-
ed in 1986. 

Silent keys of recent weeks include Bob 

Robertson  ZL4AC,  originally  4AC  of 

Dunedin, a 60-year operator, who passed 

away on Christmas Eve, 1983. Also, Clem 
Smith ZL2DM of Gisborne, and Johnny 

Palmer ZL1KV of Mt. Albert, Auckland. 

PANAMA 
Robert H. Emerick 

WIYTM/HP1XR0 

President, Canal Zone 

Amateur Radio Association 

PSC Box 2029 

APO Miami FL 34002 

It had been 15 years since Ms. Cabal-
lero, a resident of Marshalltown, Iowa, 

had left the Republic of Panama as a 
young child. In the interim, she had lost 

contact with her father, still in Panama. 

Her ardent desire to re-establish contact 

with her father and to rediscover her Pana-
manian roots inspired Marshalltown, Iowa, 

amateur-radio operator Fred Meyer NOCFJ 
to try to help her. 

One of the calls he made just happened 

to be picked up by James "Red" O'Don-
nell HP1XJL, Panama Canal Commission 

supervisory power dispatcher,  in the 

home of Occupational Health Division 
Chief, Dr. Ernst Kredel HP1XEK. Like Fred 

Meyer, Jim O'Donnell could not help but 

get into the act. 

Armed with only a name and the infor-

mation that Ms. Caballero's father had 

been both a barber and a firefighter, Jim 
visited Panama's Balboa Fire Station to 

ask the firemen (bomberos) there if they 

knew of such a man. By chance, one had 

heard of a Sergeant Alvarado who worked 

at Panama's international airport. Jim 
was then able to locate Mr. Alvarado and 

establish that he was Ms. Caballero's 
father. 

A phone patch was arranged through 

HP1XEK to allow father and daughter to 

speak, although the conversation was 

somewhat impeded by the fact that he 
spoke no English and she no Spanish. The 

hams were thrown into the conversation 

as translators. 

Before long, Mr. Meyer and the fire de-

partment in Iowa were raising money to 
send Ms. Caballero to Panama. In Pana-

ma, a number of firefighters and ham op-
erators were making arrangements for 

Ms. Caballero's arrival. These included 
Commission civil engineer Tomas Duque, 
treaty affairs specialist Robert Emerick 

HP1 X130, Graphic Branch equipment spe-
cialist Bob Rodgers HP1KRO, Commis-

sion Fire Chief Jaye Dietz, and Republic of 

Panama bomber° Capt. Christian Arnheit• 

er. Overwhelmed by all their assistance, 
Ms. Caballero said, "This is simply fantas-

tic. I had no idea so many people cared!" 

Ms. Caballero's 10-day visit was charac-
terized by a whirlwind of activities. She 

met with representatives from, and visited 

points of interest in, both Panama and the 
Canal  area,  including  the  Miraflores 

Locks and other Commission facilities. 
From left to right, James O'Donnell KB4HMO/HP1XJL, Robert Emerick W4YTM/HP1XRD,  But the highlight of the trip was, of 

Dr. Ernst Kredel WA7ARU/HP1XEK, Ms. Nora Caballero, her lather, Anival Alvarado, and  course, getting reacquainted with her 
Bob Rodgers HP1XRO.  father. Once again, ham radio brought 



RAMSEY 
ELECTRONIC'S 

Inc. 

PARTS WAREHOUSE 
We now have available a bunch of goodies too 

good to bypass  Items are limited so order today 

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 

GREAT FOR THAT AFTERNOON HOBBY.   

FM 
MINI 
MIKE 
A super nigh performance FM wire-
ess mike kW Transmits a stable 
s,gnal up to 300 yards with excep-
'onal audio quality by means of itz 
built in electret mike Kit includes 
use mike on-off switch antenna 
battery and super instructions This 
s the finest unit available 

M-3 Kit  $14.95 
M-3 Wired and Tested  29.95 

Color Organ 

See music come 
alive, 3 different 
lights flicker with 
music  One light 
each  for  high 
mid-range  and 
lows  Each indi-
vidually  adjust-
able and drives up 
to 300 W  runs on 
110 VAC 

Complete kit 
ML-1 
$8.95 

Video Modulator Kit 
Converts any TV to video mohitor  Sup " 
stable tunable over Ch 4-6  Runs on 5 
15V accepts std video signs  Best unit on 
the market' Co mplete hi v0•1  5745 

Lod Slinky Kit 
A great attention get-
ter which alternately 
flashes 2 jumbo LEDs 
Use for name badges 
buttons  warning 
panel lights. anything, 
Runs on 3 to 15 volts 
Complete kit BL-1 

$2.95 

Super Sleuth 
A super sensitive ampli-
fier which will pick up a 
pin drop at 15 feet. Great 
for  monitoring baby's 
room or as general pur-
pose amplifier Full 2 W 
rms output runs on 6 to 
15 volts uses 8-45 ohm 
speaker 
Complete kit BN-9 

$5.95 

CP0-1 
Runs on 3-12 Vdc 1 wail out 1 KHZ good for CPO 
Alarm Audio Oscillator  Complete kit  $2.95 

FM Windows Niko Kit 

Transmits up to 300 to 
any FM broadcast ra-
dio uses any type of 
mike Runs on 3 to 9V Type FM-2 
has added sensitive mike preamp 
stage 

FM-1 kit $3.95  FM-2 kit $4.95 

Whisper Light Kit 

An interesting kit, small mike 
picks up sounds and converts 
them to 'light  The louder the 
sound the brighter the light 
includes mike controls up to 
300 W. runs on 110 VAC 

Complete kit. WL-1 
$6.95 

Tone Decoder 
A complete tone deco-
der on a single PC 
board  Features 400-
5000  Hz  adjustable ----------/ 
range via 20 turn pot voltage regu-
lation 567 IC  Useful for touch-
tOne burst detection  FSK etc 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts 
Complete kit TD-1  $5.95 

Universal Timer Kit 

Provides the basic  parts and PC 
board required to provide a source 
if precision timing  and  pulse 
leneration  Uses 555 timer IC and 
nCludes a range of parts for most 
,,ming needs 

'1T-5 Kit  $5.95 

Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can  supply up to 15 watts of 
obnoxious audio Runs on 6-15 VDC 

M B-1 IK $4.95 

Siren Kit 
Produces upward and downward 
wail characteristic of a police 
Siren 5 W peak audio output runs 
on 3-15 vOlts  uses 3-45 ohm 
speaker 
Complete kit SM-3  $2.95 

60 Hz Time Base 
Puns on 5 'S VOC  ne r  5.Ta 
ssO•hs act' .gar y TB  SS 50 

TB 7 ASS,  Se In 

2575 Baird Rd 

Penfield, NY 14526 

716-586-3950 

Call your Phone Order in Today. TERMS: 
'Satisfaction guaranteed or money refunded. 
C.O.D. add $2.50. Minimum order $6.00. 
Orders under $10.00 add $1.50. Add 6% for 
postage, insurance. handling. Overseas add 
15%. N.Y. residents add 7% tax. 

CLOCK KITS 
Your old favorites are here again  Over 7 000 Sold to Date 
Be one of the gang and order yours today' 

Try your hand at building the finest looking clock on the 
market  Its satin finish anodized aluminum case looks great 
anywhere. while six 4" LED digits provide a highly readable 

display  This is a complete kit, no extras needed, and it only 

takes 1-2 hours to assemble  Your choice of case colors 

silver, gold. black (specify). 
Clock kit. 12/24 hour. DC-5  $24 95 

Clock with 10 min ID timer. 12/24 hour. DC-10  $29 95 

For wired and tested clocks add $10  00  to kit price   
SPECIFY 12 OR 24 HOUR FORMAT 

SATELLITE TV KIT 

THE POPULAR SAT TEC RECEIVER IN KIT•FC, 

PARTS PARADE 
IC SPECIALS 
LINEAR 

101 
124 

360 
'65 
116 
565 
'46 
567 
'41 
/ 455 
3900 
1314 
3038 

$ .35 
$1.50 
81.50 
$ .49 
$1.00 
al 00 
SI 00 
SI 25 

10352 00 
$ 50 
SO 

52 95 
S2115 

TTL 
74500 
7447 
7475 
7490 
74196 

.40 
$ 65   
.50 
.50 

$1.35 

Resistor Mit 
Assortment of Popular values - 
watt Cut lead for PC mounting  
center  " leads bag of 300 or 
m ore 

Crystals 

3 579545 MHZ 
10 00000 MHZ 

$1.50  5 248800 MHZ 

$1.50 
$5.00 
$5.00 

Switches 
Mini toggle SPOT  $1.00 
Red Pushbuttons N 0  3/51.00 

Earphones 
3 leads 0 Ohm good Or small tone 

speakers alar m clocks etc 

5 for $1.00 

CMOS 
4011 

4013 

4046 

4049 
4059 
4511 

4516 

5639 

50 
.50 

$1.85 
50 

$9 00 
$2.00 
$1.35 
$1 75 

SPECIAL 

11C90  $15.00 
10116  $ 1.25 
7208  $17.50 
7207A  $ 5.50 
72160  $21.00 
7107C  $12.50 
5314  $ 2.95 
s37sA8/G  $ 2.95 
lool  $ 6.50 

AC Adapters 
Good  tot  clocks  nicad 
chargers,ali 110 VAC plug 

one end 
85 vdc 34 20 rnA  $1.00 
t6 vac a 160mA  $2.50 
12 vac 31 250mA  $3.60 

Mini a onm Speaker 
Appro. 2.  darn Round 

type for radios mike etc 

3 1Cor S2 00 

Slug Tuned Coils 
Small 3 16" Hex Slugs turned coil 
3 tums  10 for $1.00 

Solid Stale Bou m 
small buzzer 450 Hz 86 dB  sound 
Output on 5-12 vdc at 10-30 mA TTL 
COmpatible  $1 50 

AC Oudot 
Panel Mount with Leads 

4/81.00 

NEW, L 14 
Featured in a Radio  -,  s rn  ne cover 

Story (May 821  Ast tec TV 
receiver is now  e al r  li  ends of loca 

lions  the 921  easy  build. PrerA- ched 
plated T  •  component layOul 
asSun  cci'- - unt placement and the 

critic.  and local o$CillatOr are pre, 
assembi  And  pad' All parts are included 

for the  !active case. power supply 

descriptive operating manual as well as com-
plete assembly instructions Features of the to. 
comer include, dual conversion design for best 

t • 

•• yo 

fay tunable audio lo reCovvr 

S. divide by two PLL demodu-
•esnold performance, tight 

to a  re drift free reception. and 

34 channel tunable coverage 

Jillte TV system around the 529. 
0. ....send Others already have and now 
liable.  OT ',Ts a'  se* low Dice Order 

lode. 

Ca 

01 er 

R PRICES! 
A compiete Satellite TV System regpo es 

8 dish antenna. LNA pow noise amp , 

her). Receiver and Modulator 
R2B Receiver Kit  529500 

928 ReCsiver, Wired and Tested  8395.00 

120 •K LNA  saisoo 
Rm3RF MOdulatOr  54995 

Prices include dOmeatic UPS Shipping 

and insurance 

Audio 
Presenter 
Make  high  resolution  audio 
measurments. great for musical 
instrument tuning PL tones etc 
Multiplies audio UP in frequency 
selectable x10 or x100. gives 01 
HZ resolution with 1 sec gate 
timer High sensitivity of 25 my 1 
meg input z and built-in filtering 
gives great performance  Runs 
on 9V battery all CMOS 
PS-2 kit  s 39.95 
PS-2 wired  49.95 

600 MHz 
,• 

PRESCALER  • - 

Extend the range of your 

counter to 600 MHz  Works 
with all counters  Less than 
150 mv sensitivity  specify - 

10 or -100 

Wired. tested. PS-1B  559 95 
Kit. PS-1B  $44 95 

FERRITE BEADS 
w.,..nto and saws  II/S1 00 
6 now Elaiun Beads  SlOt 00 

CAPACITORS 
TANTALUM  ALUMINUM 
Doped EDO. r  Eiectroivt.c 
1.5 uF 25V 31$1.00 1000  ur 164 Rad. I 550 
1.8 uF 25V 3/1.1.00 ';0  rsi: 
.22 uF 25V 3/$1.00 +0 ' Sc Pao . 10001 00 

DISK Callamic 
Cl i8V d.50  20 51 00 
ney  IS 81 00 

coi 115,i  20 Si 00 
+00 OF  20 51 00 
Cos, rev  20 5/ 00 

30 Watt 2 mtr PWR AMP 

Simple Class C power amp features 8 times power gain 1 W in 

for 8 out. 2 W in for 15 out. 4W in for 30 out Max output of 35 W 

incredible value, complete with all parts. less case and T-R relay 

PA-1. 30 W pwr amp kit  $ 24.95 

TR-1. RE sensed T-R relay kit  6.95 

MRF-238 transistor as used in PA-1 
8-10db gain 150 mnz  $1195 

READOUTS 
NO 359  C C  111 00 

50 5011 ,0 5 C •  100 

MAN >2 "/ "30 33 CA  100 

iiPlbl  4  •  200 

Sockets 
8 Pin  10/82.00 
14 Pin  10/52.00 
16 Pin  10/52.00 
24 Pin  442.00 
28 Pin  4/82.00 
40 Pin  3/52.00 

DC-DC Converter 
•S vdc input prod -9 vdc  30ma 
•I3 vdc prChluc es -15 vcIC  35rha 51.25 

Ceramic IF Filter-, 
kHz 

B.W V-11r.1". *1.50 ea 

2516 20 Turn Trim Pot 81.00 
lo 20 Turn Trim Pot  S SO 

P i) , Td , Sprague - fel) f  
- Stable Polypropylene 

.50 ea. 

RE actuated relay senses RF 

(1 W) and closes DPDT relay 

For RE sensed T-R relay 
TR-1 Kit  $6.95 

Power Supply Kit 
Complete  triple  regulated  power 
supply provides variable 6 to 18 volts at 
200 ma and •5 at 1 Amp Excellent lOad 
regulation  good filtering and small 
size Less transfor mers requires 6 3 V 
/ at A and 24 VCT 
Complete kit PS-3L1  $6.95 

TRANSISTORS 
253904 NCR C•F  111/$1141 

2530315 PRP C•F  19/111110 
2r4•403 PNP C • F  111/$1.8e 

2.4410 NPN C•F  19/11.00 

2N49 ,15 PET C•F  4/11.00 

2N5401 ewe C•C  5/01 00 

2N00281 C-F  4/$1 00 
2T43771 NIN4 Soicon  $150 

2,45179 LiTiF NPR  342 00 

Power Tab NPR 40W  3/111 CO 

Power Tab PRP 40W  3/1 00 

k4Pf 102/2NS484  5.60 

NPR 3904 Typo T • Ft  5042.55 
Pelle 310:1 Type T • 14 setillee 
2N3OSS  6. 00 

25711•13 UJT  3712.51 

Diodes 
5 1 V Zener 20/$1.00 
1N914 Type  50/81.00 
1KV 2Amp  8/81.00 
100V lAmp  15/51.00 

Crystal Microphone 
Small 1" diameter ." thic 
crystal mike cartridge 8,75 

Coax Connector 
Chassis mount 

BNC type  $1.00 

Mini RG-174 Coax 
10 ft. for 81.00 

OP-AMP Special  .tr,C 
BI-FET LF 13741 - Direct pin for pin 741  Cp.)..? but 500 000 MEG 
input a super low 50 pa input cur b‘ y power drain 
SO for only  $9.00  10 for  52.00 

111foll Battery Clips 
Nice go lity Clips  S for 51 00 
ts" Rubber Gro m mets  10 tor St 00 

25 AMP 
100V Bridge 

$1.50 each 

Mini-Bridge 50V 
1 AMP 

2 for $1.00 

Pans Sae 
Ass, ol chokes disc CaPS lent  reS.SIOre 
Irans.stOrS chafe, MICA caps et 
sm bag (100 pc) 51.09 19 boa i300 oci52.147 

Connector. 
6 pin type gold contacts tor 
rnA-1003 car clock module 
price  75 rie 

78MG 
79MG 
723 
30916 
7805 

$1.25 
$1.25 
5.50 
$1.15 
$1.00 

Regulators 
7812 
7815 
7905 
7912 
7915 

:too 
$1.00 
$1.25 
51.25 
$1.25 

Lads - your choice, please specify 
Mini Red. Jumbo Red, High Intensity Red. Illuminator Red 15/$1 
Mini Yellow. Jumbo Yellow. Jumbo Green  6781 

Shrink Tubing Nubs 
Nice precut pces of shrink site  1  . 

shrink to t" Great lot splices  50/11.00 

Mini TO-92 Heal Sinks 
Therrnaiioy Brand  5 tor 01.00 

To-220 Heat Sinks  3 lot $1.00 

Varsit ies 
Motorola MV 2209 30 PP No minal cop 20-80 PP - Tunable range - 

.50 each or 341.02 

Opto Isolators - 4N28 type  •  8.50 ea. 
Opto Reflectors - Photo diode o LED  IIr  $1.00 ea. 

Mokpo Pins  COS Pneleceele 
Mole, already pr ecut in length of 7 PerteCt  I Resistance varies with light  250 oh ms to 

or l• pin sockets 20 stripe tor $1.00  over 3 meg  3 for $1.110 
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some happiness to people at different lo-
cations in the world. 

PORTUGAL 
Luiz Miguel de Sousa CT4UE 

PO Box 32 

S. Joao do Estoril 

2765 Portugal 

Let me introduce you to two very in-
teresting Portuguese awards, sponsored 
by REP: 

(1)  DMP-WPW-Worked  Portuguese 

World. OSO or SWL ten different stations 

in ten Portuguese possessions, using any 

mode or band after July 29, 1947. Coun-

tries are: Portugal, Azores Islands, Ma-
deira island, ex-Portuguese India (not re-

quired), Cape Vert Island,' St. Tome and 

Principe Islands,' Angola,  • Mozambique,' 

Portuguese Timor, • and Macau. (An aster-
isk means contacts made during the Por-

tuguese administration of that country.) 

(2) DPC/- Worked Portuguese Prov-

inces. C1S0 or SWL 50 different CT sta-

tions, with 26 contacts in different prov-

inces and islands, using any mode or 

band after January, 1952. Minimum (DSOs 

with each province: Traz os Montes e Alto 
Douro-1, Minho-1, Douro Litoral -5, 
Beira Litoral -1, Beira Baixa-1, Beira 

Alta-1, Estremadura-10, Ribatejo-1, 
Alto  Alentejo-1,  Baixo  Alentejo-1, 

Algarve-1, Acores-1, Madeira-1. 

For these two awards, submit OSLs or 
list certified by an IARU-affiliated radio 

society and send to REP-REDE Dos Emis-
sores Portugueses, Rua D. Pedro V. 7/4, 

Lisbon, Portugal, and do not forget to in-

clude 3 or 4 IRCs to cover the expenses. 

As said before, the country is covered 

by some repeaters for VHF and UHF. A re-

peater's frequencies are established ac-

cording to the IARU Region I band plan for 

VHF. So these are the repeaters, followed 
by their locations. 

RO -CTOSE (Serra da Estrela) 
R1 -CTOLO (Lousa) 

R2-CTOF0 (Fola) 

R2-CTOLE (Leiria) 

R3-CTOFF (Figueira da Foz) 
R3-CTOMAD (Pico Silva-Madeira) 

R4- CTOMS (Monsanto-Lisbon) 

R4-CTOMA (Serra do Marao) 

R5-CTOSM (Cerro S. Miguel) 
R5-CTOSA (Castelo Branco) 

R6-CTOMO (Montejunto) 

R7-CTOAR (Arrabida) 

R7-CTOSL (St. Luzia-Viana do Castelo) 
R8-CTOSI (Sintra) 

R9 -CTOES (Estremoz) 

R9-CTOVA (Valongo) 

UHF 
RUG-Monsanto 

RU1 -Serra da Estrela 

In Lisbon with a hand-held, try R4, R7, 

R8, and RUG. 

Operating Advice For Licensed Radio 

Amateurs, the new publication issued by 

the IARU, is very helpful for new hams in 

order to guide them in a good operation 

in the DX frequencies. 

According to a proposal presented by 

GRA (Grupo de Radioamadores do Al-

garve), the local administration deliber-

ated that those Interested could use other 

prefixes during WCY/83 instead of the 
well-known CT that we use daily. So, dur-

ing that period of time, a lot of Portuguese 

hams activated CO, CR, CS, and CU. 

Some of these prefixes have been in 
OAT since the independence of the ex-

Portuguese colonies in Africa, If we all re 

member the old good days back in 1974/5 
in Angola CR6 (C06, XX6), Mozambique 

CR7, Portuguese Guinea CR3, S. Tome and 
Principe Island CR5, and Cape Vert Island 
CR4. 

It is real nice when we have other pre 
fixes in contests. 

I still remember when I went on the air 

using CR6UE, CO6UE, and XX6UE in that 

time. We had a lot of fun. But this isn't all. 

We just received information from Macau 

CR9 saying that they would be using XX9 

in the very near future. 

11 is a good chance to increase our WPX 
list. 

DXPEDITION TO 

BERLENGA ISLAND 

Four REP members. CT4UW, CT4NH. 
CT1AFN, and CT10EX, were operative last 

March from Berlenga Island, 6 miles off 

the Portuguese coast at the city of 

Peniche, working a very special list 
World) callsign, CTOBI. 

Berlenga is valid for the IOTA Award 
(Islands on the Air), having IOTA's number 

EU-40, and obviously good for WPX 

hunters. 

The operation took place from the existing 

lighthouse, under Portuguese administra-
tion. Transportation and other facilities 

were graciously given by the Portuguese 

Navy. OSL cards via home calls (Cal/book 

address). More about this later. 

CRC -CLUBE DE 
RADIOAMADORES DE CASCAIS 

This is a result of the efforts undertaken 

by a group of hams living in the municipal-

ity of Cascals. This ancient village, found-

ed in 1400, is situated 12 miles west of 

Lisbon and 6 miles from Roca's Cape, 
where  the  European  continent  just 
begins. 

The area is surrounded by beaches, 

nice hotels, golf courses, souvenir shops, 

and, of course, the typical restaurants in 

which you must try the real Portuguese 

cuisine. 

CRC is sponsoring two Interesting 
awards for licensed amateurs as well as 

SWLs worldwide: 

1)100 CT Award. For this one, contacts 

must be made after February 13, 1984, 

with 100 or more different CT stations, 

with at least 3 CT3 (Madeira) and CT2 
(Azores) stations. 

2) CCA -Cascais County Award. Con-

HAM HELP 
Am Interested in modifications for a 

Standard C-118 2m HT, especially how to 
reduce the output power. 

Tim Moore KL7PF 

1117 "A" Street 

Juneau AK 99801 

I need a copy of the schematic and man-

ual for a DuMont Mod. 274 oscilloscope. I 

will gladly pay copy and postage costs. 

Robert A. Johnson N7CFX 

833 E. GwInn Place 

Seattle WA 98102 

facts after February 13, 1984, with the six 

administrative divisions in Cascais Coun-
ty: Alcabideche, Carcavelos, Cascais, 
Estoril, Parede, and S. Domingos de Rana. 

These two awards are issued for any 

band, CW or phone, as well as mixed- and 

single-band accomplishments. To apply, 

a list of contacts must be verified by two 

amateurs or local radio-club officials. 
Send a list plus 12 IRCs or USS5.00 to CRC 

Award Manager, PO Box 209, 2752 Cas-
cais, Portugal. 

REPUBLIC OF SOUTH AFRICA 
Suid-Afrikaanse Radioliga 
Tak Durban Branch 

Posbus 1058 PO Box 

Durban 4000 

Republic of South Africa 

On May 31, 1984, to celebrate Republic 
Day in South Africa, the Durban Branch of 

the SARL will operate special callsign 
ZS5RSA. The operation will cover 3.5-
28 MHz, CW and SSB, as far as band con-

ditions permit. This is the fifth consecu-

tive year that this activity has taken place 
and it has proved very popular. A special 

OSL card is normally issued for contacts 
with this station. 

de Bruce P. Dunn IS5XT 

TRINIDAD AND TOBAGO 
John L. Webster 9Y4JW 

c/o Department of Soil Science 

University of the West Indies 

St. Augustine 

Trinidad 

West Indies 

The biggest event in the WCY 1983 

TTARS calendar occurred during the last 
week of October. This event was a nation-

al exhibition on communications in which 

the TTARS participated. It was a major 

contribution by the government of Trini-

dad and Tobago to World Communica-
tions Year. 

The exhibition was officially opened on 

Sunday, October 23, by the President of 
the Republic and was open to members of 

the public daily between the hours of 

10:00 am and 9:00 pm, until Saturday, Oc-

tober 29th. There were exhibitors from all 
sections of the commercial communica-

tions field, and many computers were in 
evidence. 

The TTARS prepared an Impressive ex-
hibit in its attempt to educate the public 

about amateur radio. Brochures describ-

ing our hobby were prepared and distrib-

uted to all visitors to our booth. We at-
tempted whenever possible to have three 

stations operating simultaneously, one 
on VHF simplex or the local repeater and 

the other two on the HF bands. Whenever 

we had two HF stations on simultaneous-

ly, we tried to utilize two different modes 

in order to demonstrate the versatility of 

this exciting hobby. The modes we were 

able to demonstrate were SSB, CW, and 
RTTY. Unfortunately, for much of the ex-

hibition the propagation was poor, but 

about 1000 OSOs were logged using the 

special callsign 9Y4WCY. (Anyone wish-

ing to confirm a QSL with 9Y4WCY should 
OSL to 9Y4TT.) 

The antenna systems in use at 9Y4WCY 

consisted of two three-element triband 

yagis for 10, 15, and 20, a longwire for 80, 

and a KLM four-element yagi for 40. The 
latter presented quite a challenge both in 

finding a suitable site on which to posi-

tion it and also in the actual erection of 

the beam. It was eventually placed, with 

the aid of a mobile crane, on a tripod on 

the top of the elevator shaft of the 

building housing the exhibition, at about 

25 meters above ground level. 

We also had all of the components of a 

satellite station on site with the expecta-

tion that we would be able to work OSCAR 

10. Unfortunately, this was not to be, as 
problems developed with the equipment. 

When these problems were eventually 

sorted out, it proved impossible to hear 
the satellite due to the extremely high lev-

el of VHF/UHF interference being gener-
ated by the large number of computers 

and other communications equipment in 

operation on the site. 

This was a great disappointment to us, 
but we were still able to explain amateur 

satellite communications to our visitors 

through the use of posters, brochures, 

and with the aid of the AMSAT AMS-81 

tracking program running on the low-cost 

Timex TS-1000 computer. 

Other exhibits included a comprehen-
sive publications display, vintage equip-

ment, a display showing the progression 

of technology from tubes to integrated cir-

cuits, an assortment of maps and posters, 

home-brewed equipment, and a selection 

of OSL cards and amateur-radio awards. 

The WCY exhibition was the first real 
exposure to the public that amateur radio 

here has received. It was quite a success 

for the TTARS as several thousand per-

sons visited our booth and 40 new asso-

ciate members have joined the Society as 
a direct result of the exhibition. Most of 

them are now attending our current train-
ing program. 

Several companies and individuals pro-
vided much of the material used to help 
make the show the success it was. The 

TTARS would like to publicly thank the fol-

lowing for their contributions: ARAL, 

RSGB, JARL, AMSAT, CO, 73, Radio Ama-
teur Cal/book, Inc., Varian EIMAC, Kan-

tronics, ACS, Inc., Computer Applica-

tions, RCA, KOFtZ and KOCY of AMSAT 

Software Exchange, Bob Jackson AG5X, 

and Jack Gutzeit W2LZX. 

1983 was the year that the personal 
computer age really got off the ground 

here in Trinidad and Tobago. In the latter 

half of the year, many of the hams got into 
the act as well. As a result, the need arose 

for some guidance in programming in 

Basic for the newcomers from some of the 

more experienced computer hackers. This 
took the form of half-hour lecture/discus-

sion sessions on the air during the weekly 

9Y net, conducted by Russ 9Y4RB and 

Lloyd 9Y4DK. This net meets every Sun-

day at 1300Z on 7.159 MHz. 

The final notable event in the 9Y calen-

dar occurred with the launch of STS-9, 
Columbia, with Dr. Owen Garriott W5LFL 

on board. The possibility of working 
W5LFL stirred up considerable interest 

here. On Friday, December 2nd, between 

2322Z and 2330Z (Orbit 70D-the only one 

on which Dr. Garriott was supposed to be 
operating that really favored Trinidad), 

there were at least a dozen 9Y stations 

keeping a racket on W5LFL's range of 

listening frequencies...but it was all to 
no avail. Not a peep was heard from Co-

tumble and there were a lot of disap-

pointed hams here in Trinidad. We are 
hoping for better luck next time! 
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RAMSEY 0-1100 
VOM-MULTITESTER 
Compact and reliable, de-
signed to service a wide vari-
ety of equipment Features in-
clude • mirror back scale 
• double-jeweled precision 
moving coil • double over-
load protection • an ideal low 
cost unit for the beginner or 
as a spare back-up unit 

$1 9 95  
test leads and battery 
included 

THE FIRST NAME IN 
ELECTRONIC TEST GEAR 

NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 
Unsurpassed quality at an unbeatable price, the Ra msey oscilloscope 

co mpares to others costing hundreds more. Features include a co mpo-

nent testing circuit that will allow you to easily test resistors, capacitors 

digital circuits and diodes • TV video sync filter • wide bandwidth & 

high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • Z axis • high sensitivity x-y mode • very 

low power consu mption • regulated power supply • built-in calibrator 

• rock solid triggering • high quality hook-on probes 

$39995 
RAMSEY 0-2100 
DIGITAL MULTITESTER 
A compact easy to use unit 
designed to operate like a pro 
Featuring • 31/2 digit LCD • low 
BAT indicator • all range over-
load protection • overrange indi-
cation • auto-polarity • Transis-
tor fester • dual-slope integra-
tion • vinyl carrying case 

$5 4 95  
hEE  test leads. battery & vinyl 
carrying case included 

high quality 
hook-on probes included 

- 135.0 
RAMSEY 0-3100 
DIGITAL MULTIMETER 
Reliable, accurate digital 
measurements at an amaz-
ingly low cost • In-line color 
coded push buttons, speeds 
range selection • abs plastic 
tilt stand • recessed input 
jacks • overload protection 
on all ranges • 3V2 digit LCD 
display with auto zero, auto 
polarity & low BAT. indicator 

$5 995 
test leads and battery 
included 

CT-70 7 DIGIT 
525 MHz COUNTER 

CT-90 9 DIGIT 
600 MHz COUNTER 

ab oua..ty at a breakthrough price 
Features • 3 frequency ranges each 
with pre amp • dual selectable gate 
times • gate activity indicator 
• 50mV Cu. 150 MHz typical sensitivity 
• wide frequency range • 1 ppm 
accuracy 

$ 119 
wired includes AC adaptor 

CT-70 kit   $99.95 
BP -4 nicad pack 8  95 

The must versatHe for less than $300 
Features 3 selectable gate times • 9 
digits • gate indicator • display hold 
• 25mV (a, 150 MHz typical sensitivity 
• 10 MHz timebase for W WV calibra-
tion • 1 ppm accuracy 

$ 149 95  
wired includes AC adapter 

CT-90 kit   5129 95 
OV-1 0.1 PPM oven timebase  59 95 
BP-4 nicad pack  8 95 

CT-125 9 DIGIT 
1.2 GHz COUNTER 
A 9 digit counter that will outperform 
units costing hundreds more. • gate 
indicator • 24mV @ 150 MHz typical 
sensitivity • 9 digit display • 1 ppm 
accuracy • display hold • dual inputs 
with preamps 

$ 169 
wired includes AC adapter 

BP-4 nicad pack  895 

1 l ----- --  
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CT-50 8 DIGIT 
600 MHz COUNTER 
A versatile lab bench counter with 
optional receive frequency adapter. 
which turns the CT-50 into a digital 
readout for most any receiver • 25 mV 
@ 150 MHz typical sensitivity • 8 digit 
display • 1 ppm accuracy 

169 5 
wired 

CT-50 kit   S139 95 
RA-1 receiver adapter kit   14 95 

DM-700 DIGITAL 
MULTIMETER 
Professional quality at a hobbyist 
price Features include 26 different 
ranges and 5 functions • 3, digit. 1/2 
inch LED display • automatic decimal 
placement • automatic polarity 

wired includes AC adapter 

DM-700 kit   $99.95 
NAP- 1 probe set  4.95 

a... Ma 

.9419rm: 
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PS-2 AUDIO 
MULTIPLIER 
The PS-2 is handy for high resolution 
audio resolution measurements, mul-
tiplies UP in frequency • great for PL 
tone measurements • multiplies by 1C 
or 100 • 0 01Hz resolution & built-in 
signal prnamp 'conditioner 

$ 4  9 9 5  
wired 

ACCESSORIES FOR RAMSEY COUNTERS 
Telescopic whip antenna —BNC plug  8 95 

High impedance probe, light loading  16.95 

Low pass probe, audio use   16 95 

Direct probe, general purpose use   13 95 

Tilt bail, for CT-70, 90. 125   3 95 

53995 

RHOADS...1j iii PRE 

O Z)  •  la  

PR-2 COUNTER  PS-16 600 MHz 
PREAMP 
The PR-2 is ideal for measuring weak 
signals from 10 to 1.000 MHz • flat 25 
db gain • BNC connectors • great for 
sniffing RF • ideal receiver/TV 
',amp 

$ 4 4 95  
wired includes AC adapter  wired includes AC adapter 

PRESCALER 
Extends the range of your present 
counter to 600 MHz • 2 stage preamp 
• divide by 10 circuitry • sensitivity 
25mV (ii 150 MHz • BNC connectors 
• drives any counter 

$5 995 

PR-2 kit 

CrIF:31  
PHONE ORDERS CALL 

716-586-3950 
TELEX 466735 RAMSEY Cl 

$34 95  os.18 kit $49.95 

TERMS: • satisfaction guarant ed • examine lor 10 days. it not pleased. return in 

original lorm tor refund • add 6° tar shipping and insurance to a maximum of 
SIO 00 • overseas add 150. to surlace mail • COO add S2 50 ICOO in USA onlvl 
• orders under SI5 00 add St 50 • NY residents add 7% sales tax • 90 day parts 
warranty on all kits • I year arts 8 labor warranty on all weed units 

=  = = RAMSEY ELECTRONICS. INC. 
2575 Baird Rd. 
Penfield, N.Y. 14626 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 

JUST LOOK AT THESE PRICES! 

Band 

10M.6M.2M.220 

440 

Kit  Wired/Tested 

S680  S880 

$780  $980 

Both kit and wired units are complete with all parts, modules, hardware, anci crystals. 

CALL OR WRITE FOR COMPLETE DETAILS. 

Also available for remote site linking. crossband. and remote base. 

IMO ••• 

Onto 

FEATURES: 

•••• •••• 
s m. mos •••• 

•••• ••••  1•••• 
•••• M at .•••• 
M mk •••• 

•=.  IMI• 
••=, 

RIP 100 REPf ATER 

0•• • 

• SENSITIVITY SECOND TO NONE; TYPICALLY 
0.15 uV ON VHF, 0.3 uV ON UHF. 

• SELECTIVITY THAT CAN'T BE BEAT! BOTH 
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220, 
AND R451 SPECS IN RECEIVER AD BELOW. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL. 

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT 
(UP TO 50W WITH OPTIONAL PA). 

HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC. 

HIGH-PERFORMANCE 
RECEIVER MODULES 

0 

R144 Shown 

•44., 

• R144/R220 FM RCVRS for 2M 0r220 MHz. 
0.15uVsens.; 8 pole xtal filter & ceramic filter 
in i-f, helical resonator front end for exceptional 
selectivity, more than —100 dB at ±12 kHz, 
best available today. Flutter-proof squelch. 
AFC tracks drifting xmtrs. Xtal oven avail. 
Kit only $138. 

• R451 FM RCVR Same but for uhf. Tuned line 
front end, 0.3 uV sens. Kit only $138. 

• R76 FM RCVR for 10M, 6M, 2M, 220, or 
commercial bands. As above, but w/o AFC or 
hel. res. Kits only $118. 
Also avail w/4 pole filter, only $98/kit. 

• R110 VHF AM RECEIVER kit for VHF aircraft 
band or ham bands. Only $98. 

• R110-259 SPACE SHUTTLE RECEIVER, 
kit only $98. 

ham ronicso 

TRANSMITTERS 

• 

• T51 VHF FM EXCITER for 10M, 6M, 2M, 
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 21/2 W intermittent. $68/kit. 

grM 

,_ • Al t 
4 , 

*- vi. , f«., -f. 0 r,- A. ..-a  !ii,g, . -, 
r.... 0 •, ..  -1-, - - 
r.,4  

9: 

• T451 UHF FM EXCITER 2 t03 Watts on 450 
ham band or adjacent freq. Kit only $78. 

• VHF& UHF LINEAR AMPLIFIERS. Use on 
either FM or SSB. Power levels from 10 to 45 
Watts to go with exciters & xmtg converters. 
Several models. Kits from $78. 

• A16 RF TIGHT BOX Deep drawn alum. case 
with tight cover and no seams. 7 x8 x 2 inches. 
Designed especially for repeaters. $20. 

ACCESSORIES 

• COR KITS With Audio mixer, speaker,  ampli-
fier, tail & time out timers. Kit only $38. 

• CWID KITS 158 bits, field programmable, 
clean audio, rugged TTL logic. Kit only $68 

• DTMF DECODER/CONTROLLER KITS. 
Control 2 separate on/off functions with 
touchtoness, e.g., repeater and autopatch 
Use with main or aux. receiver or with Auto-
patch. Only $90 

• AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90. Requires DTMF Module. 

• HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 

HRF-144 for 143-150 MHz  $38 
HRF-220 for 213-233 MHz  $38 
HRF-432 for 420-450 MHz  $48 
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NEW LOW-NOISE PREAMPS  RECEIVING CONVERTERS TRANSMIT CONVERTERS 

Hamtronics Breaks 
the Price Barrier! 

No Need to Pay$80 to $125 
for a GaAs FET Preamp. 

FEATURES:  

•Very Low Noise: 0.7 dB VHF, 0.8 dB UHF 
• High Gain: 18 to 28 dB, Depending on Freq. 
• Wide Dynamic Range for Overload Resistance 
• Latest Dual-gate GaAs FET, Stable Over Wide 
Range of Conditions 
• Rugged, Diode-protected Transistors 
• Easy to Tune 
• Operates on Standard 12 to 14 Vdc Supply 
• Can be Tower Mounted 

MODEL  TUNES RANGE  PRICE 

LNG-28  26-30 MHz  $49 
LNG-50  46-56 MHz  $49 
LNG-144  137-150 MHz  $49 
LNG-220  210-230 MHz  $49 
LNG-432  400-470 MHz  $49 
LNG-40  30-46 MHz  $64 
LNG-160  150-172 MHz  $64 

ECONOMY PREAMPS 

Our traditional preamps, proven in years of 
service. Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq. band needed. Gain 16-20 dB. NF = 
2 dB or less. VHF units available 27 to 300 MHz. 
UHF units available 300 to 650 MHz. 

• P3OK, VHF Kit less case 
• P3OW, VHF Wired/Tested 
• P432 K, UHF Kit less case 
• P432W, UHF Wired/Tested 

$18 
$33 
$21 
$36 

HELICAL RESONATOR 
PREAMPS 

Models to cover every practical rf & if range to 
listen to SSB, FM, ATV, etc. NF = 2 dB or less. 

VHF MODELS 

Kit with Case $49 
Less Case $39 
Wired $69 

Antenna  Receiver 
Input Range Output  

28-32  144-148 
50-52  28-30 
50-54  144-148 
144-146  28-30 
145-147  28-30 
144-144.4  27-27.4 
146-148  28-30 
144-148  50-54 
220-222  28-30 
220-224  144-148 
222-226  144-148 
220-224  50-54 
222-224  28-30 

UHF MODELS  

Kit with Case $59 
Less Case $49 
Wired $75 

432-434  28-30 
435-437  28-30 
432-436  144-148 
432-436  50-54 
439.25  61.25 

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, 0r806-894 MHz bands 
on any scanner. Wired/tested Only $88. 

SAVE A BUNDLE ON 
VHF FM TRANSCEIVERS! 

For SSB, CW, ATV, FM, etc.  Why pay big 
bucks for a multi mode rig for each band? Can 
be linked with receive converters for transceive. 
2 Watts output vhf, 1 Watt uhf. 

For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 

Exciter  Antenna 
Input Range Output  

?8-30 
28-29 
28-30 
27-27.4 
28-30 
50-54 
144-146 
50-54 
144-146 

144-146 
145-146 
50-52 

144-144.4 
220-222* 
220-224 
50-52 
144-148 
28-30 

For UHF, 
Model XV4 
Kit $99 
Wired $169 

28-30  432-434 
28-30  435-437 
50-54  432-436 
61.25  439.25 
144-148  432-436' 

*Add $20 for 2M input 

VHF & UHF LINEAR AMPLIFIERS. Use with 
above. Power levels from 10 to 45 Watts 
Several models, kits from $78. 

Our lab lab has developed a new line of low-noise 
receiver preamps with helical resonator filters 
built in. The combination of a low noise amplifier 
and the sharp selectivity of a 3 or 4 section 
helical resonator provides increased sensitivity 
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity 
curves at right. Gain = approx.12 dB. 

Model  Tuning Range Price 

HRA-144  143-150 MHz  $49 
HRA-220  213-233 MHz  $49 
HRA-432  420-450 MHz  $59 
HRA-( )  150-174MHz  $69 
HRA-( )  450-470 MHz  $79 

FM-5 PC Board Kit- ONLY $1 78 
complete with controls, heatsink, etc. 

10 Watts, 5 Channels, for 2M or 220 MHz. 

Cabinet Kit, complete 
with speaker, knobs, 
connectors, hardware. 
Only $60. 

While supply 
lasts, get $60 

cabinet kit free when 
you buy an FM-5 Transceiver kit 

Where else can you get a complete transceiver 
for only $178 

• Call or Write for FREE CATALOG 
• (Send $1.00 or 4 IRC'c for overseas mailing) 
• Order by phone or mail • Add $3 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA, MASTERCARD, Check, or UPS COD. 

LOOK AT THESE 
ATTRACTIVE CURVES! 

RO 

DO 

Typical Selectivity Curves 
of Receivers and 
Helical Resonators 

IMPORTANT REASONS WHY 
YOU SHOULD BUY FROM THE 
VALUE LEADER: 

1. Largest selection of vhf and uhf kits 
in the world. 

2. Exceptional quality and low prices due 
to large volume. 

3. Fast delivery; most kits shipped same day 

4. Complete,  professional  instruction 
manuals. 

5. Prompt factory service available and 
free phone consultation. 

6. In business 21 years. 

7. Sell more repeater modules than all 
other mfrs. and have for years. Can give 
quality features for much lower cost. 

ham ronics, inc. 
65-D MOUL RD. • HILTON NY 14468 

Phone: 716-392-9430 
Hamtronics • is a registered trademark 
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DEALER 
DIRECTORY 

Culver City CA 
Jun's Electronics, 3919 Sepulveda Blvd., Culver 
Cit. CA 90230, 390-8003. Trades 463-1886 San 
Dlego, 827-5732 (Reno NV). 

Fontana CA 
Complete lines ICOM, DenTron, Ten-Tee, 
Mirage, Cubic, Lunar, over 4000 electronic 
products  for  hobbyist,  technician.  experi-
menter. Also CB radio, landmobile. Fontana 
Electronics, 8628 Sierra Ave., Fontana CA 
92335, 822-7710. 

San Jose CA 
Flay area's newest amateur radio store. New 
& used amateur radio sales & service. We 
feature Kenwood, ICOM, Azden, Yaesu, Ten. 
Tee. Santee 6r many more. Shaver Radio, Inc., 
1378 So. BaJC0111 Ave., San Jove CA 95128. 
998-1103. 

New Castle DE 
Factory Authorized Dealer! Yaesu, ICOM. Ten-
Tee, KDK, Azden, AEA, Kantronics, Santec. Full 
line of accessories. No sales tax in Delaware. One 
mile off 1-95. Delaware Amateur Supply, 71 
Meadow Road, New Castle DE 19720, 328-7728. 

Boise ID 
Rocky Mountain area's newest ham dealer. Call 
RIM first for AEA. Azden, KDK, Ten-Tee, But-
ternut, Cushcraft, and morel RJM Electronics 
4204 Overland, Boise ID 83705. 343-4018. 

Preston ID 
Ross VVB7BYZ has the largest stock of amateur 
gear in the Intermountain West and the best 

prices Call me for all your ham needs. Ross 
Distributing, 78 So. State, Preston ID 83263, 
852-0830. 

Littleton MA 
The reliable ham store serving NE. Full line of 
ICOM & Kenwood. Yaesu HTs, Drake, Daiwa, 
B& W accessories. Curtis & Tree layers. Larsen. 
Hustler,  Telex/Hy-Cain  products.  Mirage 
amps., Astron P.S.. Alpha Delta protectors. 
ARRL & Kantronics instruction aids. Whistler 
radar detectors. Full line of coax fittings. 
TEL—COM Electronic Communications, 675 
Great Rd. (Rt. 119), Littleton MA 01460, 
486-34000040. 

Ann Arbor MI 
See us for products like Ten-Ter, R. L. Drake, 
DenTron and many more. Open Monday through 
Saturday, 0830 to 1730. VVB8VCR, VVB8UXO. 

VVD8OKN, and WHIP behind the counter. Pur-
chase Radio Supply. 327 E. Hoover Ave., Ann 
Arbor MI 48104, 668-8896. 

Livonia MI 
Complete photovoltaic systems. Amateur radio, 

repeater, satellite, and computer applications! 
Call Paul WD8AHO  Encon Photovoltaics, 
27800 Schoolcraft Road, Livonia MI 48150, 
523-1850. 

Hudson NH 
Lookl —hams,  SWLs,  and  experimenters: 
parts, books, gear, antennas, towers. Call for 
quotes. Polcari's ELECTRONICS CENTER, 
61 Lowell Road (Route 3A1, Hudson NH 03051, 
883-5005. 

Albany, New York 
UPSTATE NEW YORK 

Kenwood. ICOM, Ten-Tee, Belden, Cushcraft. 
Larsen. Hustler, ARAL, Hy-Gain, B&W, MEI 
Mirage. New and used equipment. Serving the 
amateur community since 1942. Adirondack 
Electronics, Inc., 1991 Central Avenue, Albany 
NY 12205, 456-0203 (one mile west of Northway 
exit 2W). 

Columbus OH 
The biggest and best ham store in the Midwest 
featuring Kenwood and other quality products 
with working displays. We sell only the best. Au-
thorized Kenwood service. Universal Amateur 
Radio, Inc., 1280 Aida Dr., Reynoldsburg (Co-
lumbus) OH 43068, 866-4267. 

Dallas TX 
IBM PCAT kits, supplies, expansion prod-
ucts; video restorer kits for pay TV. CATV, 
satellite hobbyists' electronic project kits/app-
notes. More than 9000 parts in stock: semicon-
ductors,  ICs,  discretes,  video  accessories, 
tools, audio, automotive, cabinets, computer 
peripherals. Please write for your free 60-page 
catalog: Sabel Electronics, 13650 Floyd Rd.. 

Ste. 104, Dallas TX 75243; 783-4050 (formerly 

DEALERS 
Your company name and message 
can contain up to 25 words for as 
little as $150 yearly (prepaid), or 
$15 per month (prepaid quarterly). 
No mention of mail-order business 
or area code permitted. Directory text 
and payment must reach us 60 days in 
advance of publication. For example, 
advertising for the September '84 
inue must be in our hands by July 1st. 
Mail to 73 Magazine, Peterborough 
NH 03458. ATTN: Nancy Ciampa. 

( PROPAGATION 
J. H. Nelson 

4 Plymouth Dr. 

Whiting NJ 08759 

EASTERN  UNITED STATES TO: 
GMT: oo  02  04  06  NI  10  12  14  16  15  20  22 

ALASKA 14 14 14 7 7 7 7 74 14 14 14 14 

ARGENTINA 21 14 14 14 7 7 14 14 I4A 21A 21A 21 

AUSTRALIA 21 14 14 78 70 70 7 7 7 7B 14 14A 
CANAL ZONE 14A 14 14 7 7 7 74 14 14 14 21 21 

ENGLAND 14 7A 7 7 7 74 14 14 I4A 14A 14 14 
HAWAII 21 14 14 7 7 7 7 7 14 14 14 21 
INDIA 14 14 78 78 78 78 14 14 14 14 14 14 

JAPAN 14 14 79 78 7B 7 7 7 14 14 14 14 

MEXICO 14 14 14 7 7 7 7 14 14 14 I4A I4A 

PHILIPPINES 14 14 I4B 70 78 78 7B 140 14 14 14 14 
PUERTO RICO 14A 14 14 7 7 7 14 14 14 14 14A I4A 

SOUTH AFRICA 76 7 7 7 7B 14 14 14 144 144 14 14 
U. S. S. R. 14 7 7 7 7 7B 14 14 14A I4A 14 14 

WEST COAST 14A 14 7 7 7 7 7 14 14 14 14 I4A 

CENTRAL UNITED STATES 
7 7 14 14 

TO: 
14 14 ALASKA 14 14 14 7A 7 7 

ARGENTINA 21 21 14 14 7 7 14 14 21 21A 214 21 

AUSTRALIA 21 14 14 70 78 70 7 7 7 78 14 144 
CANAL ZONE 21 14 14 7 7 7 7A 14 14 I4A 21 21A 
ENGLAND 14 7 7 7 7 7 14 14 14 144 14 14 
HAWAII 21 14 14 7 7 7 7 7 14 14 14 21 
INDIA 14 14 14 70 70 7B 78 14 14 14 14 14 
JAPAN I4A 14 14 711 78 7 7 7 14 14 14 14 
MEXICO 14 14 7 7 7 7 7 7 14 14 14 14 
PHILIPPINES 14A 14 14 7B 7B 7B 78 148 14 14 14 14 
PUERTO RICO I4A 14 14 7 7 7 14 14 14 14 14A 14A 
SOUTH AFRICA 70 7 7 7 78 78 14 14 I4A I4A 14 14 
U.S. S. R. 14 7 7 7 7 78 148 14 I4A 14 14 14 

WESTERN 
ALASKA 14 14 

UNITED 
14 7 7 7 

STATE 
7 7 14 14 

TO: 
14 14 

ARGENTINA 21 21 14 14 7 7 7 14 21 214 21A 21 
AUSTRALIA 2IA 21 144 14 14 74 7 7 7 78 14 21A 
CANAL ZONE 21 14 14 7 7 7 14 14 14 14 21 214 
ENGLAND 7A 7 7 7 7 7 7 14 14 14 14 14 
HAWAII 2IA 21 14 14 14 7 7 7 14 14 21 21 
INDIA 14 14 14 14 78 7B 78 14 14 14 14 14 
JAPAN 14A 14 14 14 148 7 7 7 14 14 14 144 
MEXICO 14 14 14 7 7 7 7 14 14 14 14A I4A 
PHILIPPINES 144 14 14 14 148 78 7B 148 14 14 14 14P, 
PUERTO RICO 14A 14 14 7 7 7 7 14 14 14 14A 144 
SOUTH AFRICA 78 7 7 7 78 70 78 14 14 144 14 14 
U. S. S. R. 140 78 7 7 7 7 78 148 14 14 14 14 
EAST COAST 14A 14 7 7 7 7 7 14 14 14 14 148 

A = Next higher frequency band may also be useful. 
B = Difficult circuit this period. 

First letter = night waves. Second = day waves. 
G = Good, F = Fair, P = Poor. • = Chance of solar flares. 

# = Chance of aurora. 

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST. 

SUN MON TUE 

June 
WED THU FRI 

1 
FIG 
2 

FIG 
3 

F/F 
4 

FIG 
5 
GIG 
6 
GIG 
7 

FIG 

8 
FIG 
9 
GIG 
10 
GIG 
11 
GIG 
12 
GIG 
13 
GIG 
14 
GIG 

15 
FIG 
16 

F/F 
17 

F/F 
18 

F/F 
19 

P/F 
20 

P/F 
21 

P/F 

22 23 
P/F 
24 

F/F 
25 

FIG 
26 
GIG 
27 
GIG 
28 
GIG P/F 

29 
F/F 
30 

F/F 
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'TA M MY FT-7570X 
Iff ALL MO M TRANSCEIVER 
MISTER NPO WII  ATV POOC 

9 
Tired of paying too much for your Ham gear? The new generation of Yaesu high-technology 
equipment is designed with you in mind! New advances in computer-aided design and 
robotics manufacture help you save money while being assured of the best... from Yaesu!!! 

V1. 0 A/O 

.". •111•10 

Affordable Excellence 

GEN1  1L(..uvtitsktot 
Continuous coverage on RX from 500 kHz to 29 99 MHz in 10 Hz 
steps, with easy modification for MARS TX outside the Ham 
bands WARC bands factory installed. 

A MIE  - -

ACC  .>ORIES FACT(  Y PACKED 
Electronic keyer, 600 Hz CW filter, speech processor. AM and 
FM units, all- mode squelch, Woodpecker noise blanker, and 
receiver preamp  all included in the base price, not 
expensive options, 

FULL PERFORMANCE 
Full CW QSK. full 100 watts output at 100% duty cycle 
(SSB CW FM), and full microprocessor control with dual VF0s. 
eight memories with bilateral memory VFO swap, and 
personal computer (CAT System) compatibility make the 
FT-757GX a winner, at home or away. 

.m =1111111.111111‘ 

FT-757GX ACCESSORIES 
FP-757GX Switching Power Supply. FP-757HD Heavy Duty Power 
Supply (for 100% duty cycle operation). FC-757A1 Automatic 
Antenna Tuner with Memory. FAS-1-4R Remote Antenna 
Selector, SP-102 Speaker with Audio Filters, MD-I 88 Desk Mic, 
MH-1 B8 Hand Mic. FIF-232C Computer Interface Module 

Next time you're In the market for a better rig, as 
your Yaesu will get you through! 

Prices 

The Com act Companion 

UL  1K  
Chip components installed by Yoesu's assembly robots signifi-
cantly reduce circuit board size. resulting in a rugged. 
reliable transceiver with a weight of only 450g. including the 
standard FNB-3 battery. 

HANDS-FREE VOY 
A VOX (voice-actuated transmit) unit is built-in, allowing 
hands-free operation when the optional YH-2 Headset is used 
Ideal for tower work, public safety, or other applications 
where manual PTT control is inadvisable Level control 
provided 

FULL FLEXIBILITY 
Built-in S-meter. thumbwheel frequency programming, Ht LOW 
power switch, busy channel and transmit indicators are 
standard DTMF Encoder versions. as well as 220 MHz and 440 
MHz lines, are coming soon! 

FT-203R ACCESSORIES 
FTS-7 CTCSS Module, FBA-5 AA Cell Case. YH-2 Headset. MH-12 
Speaker , Mic, FNB-4 High-Capacity Battery, PA-3 Mobile 
Adapter. MMB-21 Mobile Hanger. NC-15 Quick Charger AC 
Adapter. FIT-3 DTMF Keypad. 

ka ou?YoesuDes1gnedWfihãare and built with pride, 

and specifications subject to change without notice or obligation. 

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Para mount, CA 90723 (213) 633-4007 

YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Ha milton, OH 45011 (513) 874-3100 



pacesetrr r amateur radio 

TS-930S "DX-traordinary" 

at:se 

the TS-930S has now become the 

favorite rig Lit the se r ous contester! 
Its superior -.1pability for full break-in 

split-Vequency operation, tie speed 

and convenierce with whicl its eight 
memory channels cal be accessed, 

its unsurpassed receiver dynamic 

range and its remarkable ability to 
select tne dE red sznal diring 

periods of heavy ORM, utilizing VBT, 

Slope tuning, iF Notch filtering, and 
tuneable aucio f Itering, have al 

comb ned to :flake this the rig that 
gives you th2 EXTRA EDGE, 

The TS-930S is loaded with all 

the special features :hat you always-
wanted in an 1-1;= trarsceiver. Full 

cove:age of the 160 through 10 

meter bands, including the new 

WARC frequercies, (easily modified 

for HF MARS), plus a general cover-

age receiver mat can tune any r 

quency from 15e kHz to 3C MHz., 
Operation in the SSE, CW, SI<, and 

AM modes, with selectabie lull or 

semi CW break-in. Al solid-stae. 

with 250 watts PEP input on SSB 

\A', FSK, and 80 watts nput o 

M. SWR/power meter. Triple fill 

rolaction circuits plus two cooling 
ns built-in. 10-Hz step synthe 

equency control. Available wit 

pbonal automatic arterna tune 

uitt-in, another industry first! Dual 

gital VFO's. Eight memory char-

Is that store both frequency and 
rid information, with internal bat-

ry back-up, (batteries not supplied 

ual mode adjustable nose blank?, 
pecially effective in erminati 

oodpecker" type in:erference. 
SB 1F slope tuning, lor maximum 

jection of interference. CW van-
le bandwidth, with ptch and ski 

ne control. IF notch filter. Tuneab 

cio peaking filter. Unique six dig 
hite fluorescent tube digital dis 

easy-on-the-eyes during tho 

ng contests. RE 3peech proce 

r nigher average 'talk-power :' SS 
onitor circuit. 4-step RF 

enuator. VOX. 

0-kHz marker. 

power supply 

ilt-in, 120, 220, 

240 VAC. 

Nil  1012 

TS-930S Optional Access° 

AT-933 aubmatic antenna tuner, 
SP-930 external speaker, with sel 

able audio filters, YG-455C-1 

Hz), YG-455CN-1 (250 Hz), 

88C-1 (500 Hz) CW filter, YK-8 

(6 kHz) AV filter, all plug-in type. 

SO-1 commercial stability TC.X0, 

MC-60A deuxe desk microphone, 

MC-80 anc MC-85 communications 
microphones, MC-42S mobile hand 

microphone, TL-922A linear amplifier 

(not for CW QSK), Stv1-220 sstioni 

monitor, PC-1A phone patch, 
SW-2000 SWR/power meter, 160. 

6 meter, SW100A SWR/powerivolt. 

meter 160-2m HS-4, HS-5, H3-6, 

and HS-7 headphones. 

Isn't it about time you stepped 

into the winner's circle? 

More information on the TS-930 

s available from authorized dealers 

of Trio-Kenwood Communications 

1111 West Walnut Street, 

Compton, California 90220. 

or 
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