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Easy Berardi Building

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

Don’t Grope in the Dark!

E Let a simple card-file box be the brains
of your own emergency lighting system.
_______________________________ W7RXV

Flying High with Two
Here’'s how a hand-held makes for some ultra-
light Michigan madness. ... .. ... WBBDQT

Creason’s Do-It DVM

E The more Sam builds, the more smart
people pay attention. K6EW

Meeting Ends Make

These ten tips will better your club. Are you
friendly or frigid? . . . . . . .. NBHYK

Tester Project: England ‘83

E Wherein you flash-chance transistors,
: chap. . .. Penfold

Sounds Good to Me

E Twu Texans put together “73 Morse
" It's the best Basic VIC-20/C-64

tnde pmgram you will ever see.
W5VKCH, WB5AYD

Piggy-Bank Repeater Project

'3\ Set it and forget it. This inflexible con-
troller doesn’t bend the budget

KT2B

Not-So-Famous Garriott Words

In one of his first post-STS9 appearances,

WS5LFL spoke at Foothill (CA) College. We

record his dedication to amateur radio.
.N6BIS
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20

26

42

Better the R-70

E' At your own risk, you can soup up one
of lcom’s super receivers. How to do it
was not read here. . . - KE4AQ

Elegant Rotating

E K9AZG did it right WA4RNL makes it
better. For sightless and sighted hams
alike, this update to a 1982 article will be
revealing. . WA4RNL

Requiem for the Tube

Ig This pleasing project is perfect for pen-
d todes. It could be the last time you use
them, WAZEWT

New Orders for the R-109

E Two bucks and ten minutes are all it
takes to re-enlist a vintage receiver.
KBAXH/7

Try Quality Code

H Using this Mod IIl update is much
5n'npier than saying its title trenty times.
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ICOM presents three ulira
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 5': inches wide by 1'%
inches high by 7 inches deep.
Yet, they contain an inter-
nal speaker making them
fully self-contained and
easy to mount.

25 Watts. In
sSUch an ncreg-
iDly small pack-

The

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

easy access along with
fregquency

? Memories. The
IC-27A/37A/47A have 9 memo-
nes avallgble 10 store receive
frequency, fransmif offset, offset
direction. and PL tone. Memo-
nes are backed up by a lithium
OCKUD Dattery. which will store
memories for up fo seven years

speech Svnihesizer. As an
added plus. the IC-27A/37A/4T7A
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the receiver frequency of the
fransceliver 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 fransceaiver

Scanning. The IC-
27A/37A/47A series has
sCanning sysiem wnicn allows
scanning of memories of
scanning of the band

Priority Scan. Prionty may
De selected 10 be either
memory channel or a VIO
channel. By usi ng sampiing
rechniques, the operator I::’:1"
determineg if g frequency which
he wants to use is free or busy.

Microphone. E IC

. [ 1
AJITATATA come

complete

&
-
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with a microphone with a 16
button pad for access to yvour
favorite repeater or for dialing
through an autopatch

Stacking Mobile
Mounts for the
IC-27A/37A47A
make a small
cCoOmpiele
station for 1 to
3 bands. Each
oand is full feq-
tured and fully
opergtional even
when anoiner Dana iIs in use

The ICOM IC-27A/3T7A/4TA
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BUY A TW-4000A
For $599.95

and select two of the following
tems absolutely free!

1) VS-1 Voice Synthesizer
$39.95 value.

2) TU-4C sub-audible
lone generalor. $39.95 value.

3) MA-4000 Duo-band
Mobile Antenna. s44.95 vailue.

VIRAGE
B-3016 REG. $239.85
SALE $199.95

B-1016 REG. $279.95
SALE $249.95

B-108 REG. $179.95
SALE $158.95

B-23S REG. $89.95
SALE §79.95

D-1010 REG. $319.95
SALE $289.95

HAND-HELDS

IC-02AT IC-04AT
2MTR  440Mhz.

COMPLETE
LINE OF
ACCESSORIES
SALE 5848

CALL FOR PRICE
LM-470D CALL FOR PRICE

SERVING AMATEURS
WORLDWIDE

Bob Ferrero, WERJ,
Jim Rafferty, N6RJ
and other well
known amaleurs,
give you
PERSONALIZED
SERVICE

2620 W. La Paima,

999 Howard Ave.,
(415) 342-5757,

Pl o AMECT) = AMIPHEMNMOL = &N
« ASTRDMN =

WITTERNLUT =

BELDEN »

B We

2M and 70CM in a single package.

\¢/ YAESU

'l'.l.l'

FT-757GX
CALL FOR LOW PRICES all YAESU ITEMS

" FREE SHIPMENT —\

UPS SURFACE (Continental U.S.) (MOST ITEMS)

800 854-6046

iCaiif. and Anizona cusfomers please phone or visit listed stores)
PHONE HOURS: 9:30 AM to 5:30PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30 PM Mon, through Sat.

ANAHEIM, CA 92801

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

BURLINGAME, CA 94010

5 miles south on 101 from S.F. Airport.

TEMMA
BENCHER

CALLBOOX & COLLW

TR-2500/
TR-3500

SPE CIALS

TR-7950

TS- 4308

CALL FOFI YOUR
LOW PRICES

FT-203R

NEW!

FT-726R '
EXCELLENT
FOR OSCAR FT-708R

Superior grade

receiver provides
general coverage
100kHz to 30MHz.

VIEWSTAR vs-1500A
ANTENHA TUNER Reg. $399.

CHECK PRICES ON
THIS AND OTHER
VIEWSTAR ITEMS.

TOLL-FREE PHONE

OAKLAND, CA 94609
2811 Telegraph Ave.,

6 STORE BUYING POWER

FT-208R

¢

IC-751 $1229
BIRD Model 43

Call for price
Most elements

RADIO
OUTLET

SAN DIEGO, CA 92123
5375 Kearny Villa Rd.,

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

$1799

SAVE $230.00
KIM
SALE!

KT-34A KT-34XA

ALL ANTENNAS,
80 THRU 1%aM

CALL FOR YOUR
SPECIAL PRICES

in stock

(415) 451-5757, (619) 560-4900,
Hwy 24 Downtown. Left 27th off-ramp. Hwy 183 & Clairemont Mesa Bivd.
PHOENIX, AZ 85015 VAN NUYS, CA 91401 A
1702 W. Camelback Rd., 6265 Sepulveda Bivd., '

(602) 242-3515,
East of Highway 17.
LIAIWE & [IFARE & [N E
LUl & ) W RBLLEHN
LLNAR & MIE TS o kiF

el PRI
SHUBEE =
VIEWSTAR »

Mot = EIWALD
LANTRONMICS
J o NUCROD LG

CLURTIS » CUSHCRAFT =
HUSTLER & HY Gl =
HENWWOEDD = Bikds LARSEN »

(818) 988-2212,

15 & R
BHEMAL DNE «

WO .

Prices, specifications, descripbions subject o change without notice. Calil and Arizona residants please add sales tax.

San Dmgn Fwy at Uictnr*,r Bivd

ALOMAR » BOBOT » By
TR T AL

AGE & NYE & F

TCRER « TERETY & TER-TEL &

YAE SU md marsy more!
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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-ax 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 $15.95 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
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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.

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.

E COMMUNICATIONS ELECTRONIC SPECIALTIES, INC.
® P.0). Box 2930 ® Winter Park, Florida 32790
Phone (305) 645-0474 ® Order Only (800) 327-9956
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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
wlll 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: 603-824-7138

Circulation Offices:

Elm Street
Peterborough NH 03458

Phone: 603-924-9471
Subscription Rates

in the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada and Mexico—3$27.971 year
only, US. funds. Foreign surface
mail—3%$44 871 year only, U.S. funds

drawn on U.S. bank. Foreign air
mail—please inguire.

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
ciplents.

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 0745080X) is published monthly
by Wayne Green, Inc., B0 Pine Street,
Peterborough MH 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, Famningdale NY
11737. Nationally distributed by Intema-
tional Circulation Distributors.



IC-2/71H

Now a 100 Watt, 2 Meter Base!

OW CHECK <+ DUPLEX

= =) =

SEL——TONE —DUPLEX
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For the ultimate in two-
neter communications, ICOM
aoresents the IC-274H transceiver
~ith a high dynamic range
‘eceiver and a 100 watt
ransmitter. Operating from the
\C-PS30, IC-P515, or the internal
IC-PS535 (optional), the IC-271H
orings all the advanced
'unctions of the latest CPU
controlled radios to your shack.

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

PHONES AF GAIN®RF GAIN SQUELCHS) TONI

METER PREAMP MODE-S

MIC GAINSYRF PWR

NB AL

i |

Subaudible Tones.
inclugded as a standard feature
are 32 built-in subaudible tones
which ara egsily selected by ro-
tating the main tuning knob. PL
tones may be stored info memaory,

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

PLL 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 104z
providing receiver performance
unparalleled by any ofher VHE
receiver

144MHz ALL MODEREC-2"TI1H

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

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

Other Standard Features.
To focilitate the operation of the
IC-271H, ICOM has incomporated
a duplex check switch, all-mode
squeich. receive audio fone
confrol, 5-meter. center meter,
seven-year lithium battery
memory backup, acceassory
connector and microphone.

Optional Fealures. 1C-271H
options are: switchable
preamplifier, CTCSS
encoder/decoder (encoder is
standard). computer interface

and voice synthesizer

o m
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sze. Onlv 11% inches wide
by 4% inches high. the IC-271H is
styled fo look good and engi-

neered for ease of operation

The IC-271A. The IC-271A
with 25 watt output Is avallable
and has the same features as
the IC-271H. plus an optional
IC-PS25 internal power supply to
make it a compact, go-
anywhere fwo-meter base
station. See the |C'E_'1~':\H Oona
other fine ICOM eguipment at
vour ICOM dealer today

[€2]IcCOM

.. TheWorld System

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suire 307, Dallas, TX 75234 (214)620-2780

All stated specificonions are approximare and subject 1o change wirhour notice or obliganon. Al ICOM radios significanty exceed FCC regularions liminng spurious emissions. 27 1H1083-1
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NEVER SAY DIE

editorial by Wayne Green

DUMB WAYNE

Word of a petition | 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 |
may mix my metaphors. Actual-
ly, | 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 | think
or do, but if they ascribe dumb-
ness as a factor, they're in
trouble.

S0 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

that sets you apart from the
others.

Let's look at the basic situa-
tion. We have a dying hobby—
amateur radio. Twenty vyears
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, |
believe, done serious damage to
our country.

Now, | 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 | do.
But | 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

PAUL W. HORNE

1075 CARDINAL LA,
PARIS, TEXAS 75460

KA5SRN

e e ey

QSL 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: QSL of the
Month. Entries not in envelopes or without a book choice will not be accepted.
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matter. But | 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 | didn't think it made sense,
| 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, | 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. |
don't think I'm letting any
secrets out if | 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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pacesener in arnaleur ragie

TR-7950, watts to see!
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b4 3 930 has become the
nRamnmous cnoice of the 2 meléi
FM operator! it-stands alone In jea-
oG tarrmans
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] eVE oSE!
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SWINI CisSpays s TRANS/REC t"*“
JUENCcies, memaory channel, repaatel
offzel (1.s.-.). sub-tone number (F-0,
' 3) tone, scan, and meamary
scan lock-out. It includes an LED
S/RF bar meter. and LED mnaicators

W reverse, cenier T ”JL. FRIORITY
fj ON AIR. The 21 multi-function
wory channels store frequency,
repeater offset, and ophonal sub-one
i.f']u_ifll'lt:fih. Memaries 1 through 1<
are for simplex or £600 Hz offsel.
Memaory pairs 16/17 and 18/19 are
paired for non-standard repeater
offset, Memories "A" and "B set
upper and lower sgan mits, of are
for simplex or 600 Kz offset, In
MEMORY maode, a8 girgle of light

[T

"_'l I"I‘

appears around the memory selector

 REV  TONE  HIGH

H'_H_'H_'H'_i

knob. When the memory selector

knob is rotaied in either direction 10
channe! 1, an audible "beep” sounds

VAL AR He the TOTORN
With 45 big watts, the TR-; :—-'.ﬂl
- &
=X 4

he TH *33 a0 wiih a
: s is also avaliabie
_ W power switch allows
nower reduction to approx. 5 walls
Other key fealures inciude:
Programmable band-scan widin,
Center stop during: band-scan, ‘with
indicater. Scan stops an busy
channel and resume sCan Is auUlo
matic (time 5§ sec, agjustable) or
carrier operated, A scan delay of
approx. 1.5 sec. is buillt-in. Scanning
can also be accampiished wilh
URP/DOWN microphone or "SC" key
on front panel. Programmable priority
alert can be set into any of 21
memory channels. With Alert switch
“ON" a dual “beep” sounds when
sighal is present. The microprocessor
IS pre-programmed for simplex or
+800 kHz affsel in accordance
with the 2 meter band plan, with an

 SCAN ALER

-

 ALERT ‘E#L*"Ei

T e ] e g i A T T e —

”f'JS” key to allow manual changes
in offsel, The keybcard fLIT'TE:t]L]l"Ib as
a 16-key autopatch encoder during
ﬁnm“r’it Frequency coverage IS
42:000-148.995 MHz, and il has a
rx;:n:-atr:r reverse swilch and mobiie
mounting bracket, All these fealures
are avallable in one compaci
lightweight ng.

Yes, Kenwood is on top with the
TR-7950! Its field proven reliabifily
and malchless performance makes the
TR-7950 the rig of tomormow, today!!

TR-7950 optional accessories:

TU-79, three frequency tone unit.
KPS-12 fixed-station power supply
(7950) KPS-7A fixegd-stahion power
supply (7930), SP-40 mobiie speaker,
SP-50 mobile speaker, MC-35 moblie
microphone with ime-out ime
MC-48 168-key autopaich UP/DOWN
mic, SW-100A/B power melers,
P(G-3A noise filter.

More information on the
TR-7850/7930 |s available from
authorized desalers of Tro-Kenwood
Communications, 1111 West Walnut
Street, Compton, CA 80220,

Specitications and prices are subject io
change without nolice or abligation
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Scan the World.

Kenwood's R-2000 receiver has
opened the doors to a new word In
the 150-kHz to 30-MHz HF bands.
with microprocessar controlied oper-
ating features and an UP conversion
PLL circuit for maximum fexibility
and to enhance the axcitement of
listening to stations from east 1o west,
and from poie (o poie. An Gptional
VC=10 VHF converter, for 118 to
174-MHz, allows access o pelice,
aviation, marnne, commercial, and
two meter Amateur frequencies. With
dual digital VFO's, ten memaoiies
that store frequericy, band and mode
mformation, memory scan, programny-
mable band scary, fluorescent tube
digltal display. and dual 24-hour
clock with timer, this oultstanding
adio has the versatility needed to
reach oul and calch those distant
and elusive stations in the most
remole areas of the world

The R-2000 receives in the USB,
LS8, CW, AM, and FM modes, and
its ten memones allow moving rom
band to band without concern for
mode of operation. The program-
mable band scan fealure permits
scanning over operator selected

VNN . Lpaceselter [ amateur @

imits, reducing scan cycle time.
Memory scan allows the operator to
scan all, or only specific memaornes.
Lithium battery memory backup
(Estimated & year life) Is bult=in.

With the sensitive R-Z000, only
the best in selectivity will do. It
has three buiit-in IF filters, with
NARROW/WIDE selecloi swilch,
and an optional 500-Hz natrow CW
filter is available. A notse blanker,
and an all-mode squelch circuit
further enhance the operators
control of his listening environment.
An AGC switch, and an RF atlenu-
ator swilch allow sglection ot the
best signai-to-nmse ratio. It has a
targe, front mounted speaker, a ione
control, an 5" mefter, high and |low
impedance antenna tetrminals, ang
aperates on 100/120/220/240 VAC,
or on 13.8 VDC, with an optional
DCK-1 DC cable kit. Other features
include a record output jack, an
audible “beeper.” a canying handie,
a Neagpnone jack, ang an exiemal
Speaker jack.

The R-2000 places the world at
vour finger tips, == '
R-2000 optional accessories:
VC-10 VHF converter # HS-4, HS-5,
and HS5-6 headphones ¢ DCK-1 BC
cable kit ® YG-455C 500-Hz CW fiter

e
e 200 kHz—30 MHz = digital display/
clock/limer = 3 0F filters = PLL UP £gin-
VEISIOn ®* nolse blanker ® RF step atten-
pator = 120- 240 VAC {Optional 128 VBE)

R-600 cereraic OVErage recever
¢ 150 Kz = 3l itz = gigital display
e Z |F fillers @ PLL UP conversion & noise
bianker ® BFE attienuator ¢ ffon! speaker
o 100240 VAC {Optionat 13.8 VDC).

More information on these prodlcts
15 available trom authorized dealers
of Tric-Kenwoocd Communications,
1111 West Walnut Street.

Compton, California 80220.

Soecbalines a0 prcas a5 sUEC] 10 SRange withoul nolic @ Bt GOYEHEON
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TS-430S “Digital DX-terity!”

Digital DX-terity..-that ouistanding
afinbute built into every KENWOOD
TS-430S that lets you QS3Y from
band to band, frequency to fre-
quency, and frormm mode 1o modae
with the spead and sase that will
give you a dominant pasition in DX
opefations,

KENWDOD'S TS-430S5, 3 revo-
\utionary, uitra-compact, HF lrans-
caiver has already won the hears
of radio Amateurs the world over.
lt-covers 160-10 melers, including
the new WARC bands (easily modi-

fied for HF MARS). its igh dynamic

range receiver tunes from 150 Kiiz-
30 MHz, It utiizes an innevative UP
conversien PLL circult Tor supernor
frequency stability and accuracy.
Two digital VFO's allow fast split-
frequency operations. A choice of
USSR, L.SB, CW, o1 AM, with M

optional, are 'at the operators finger-

tips. All Solid-state technology pei-

mitstinputs of 250 walls PEF on 7

$8B8, 200 watts DC on'CW, 120,
cwatts an FM (optional); or 80 /
| waﬁ‘& o AN Final amplitier
protection circuits and a f
cooling fan are built-in.

£ 7 H H-l-l.:lﬂ

1.\ valilafedz,

i a

Eighl memaones stere requency,
mode; and band data, with Lithium
hattery memory back-up. Memaory
scan and pregrammable automalc
band scan help speed up opera-
tions, An IF shift circuit, a tuneable
notch filler, and g Narrow-Wige
switch for iF filier. seiection help
gliminate QRN £ has a bulli-in
speech processor A fluorescent
tube digital display makes turing
easy and fast.-An all-mede_squeleh
circuit. 2 neise blanker, and an RF
attenuator control help clean up the
signal: Angd there's a8 VOX circult,
pius semi-break-in, with side-tone,
All-in-ail, it just could be thal the
sxpression “Digital DX-terity” 5@ bl
of an understatemeant
T5-430S Optional Accessories:
in typical KENWOOD fashion, there
are plenty of optional aocessories
for this great HF transceiver, There
is a special pawer supply, the
PS-430, An external speaker, the
SP-430, Is also available, And the
MEB-430 maunting bracket is avall:
able for mobile operation. The

AT-250 automatic antenna unel was
designed primarily with ibe T5-4305
in mind, and for those who prefer to
“roll their own! the AT-130 antenna
tuner is availabte The FM-430 FM
unit is available for FM Sperations.
The YK-88C (500 Hz) or YK-BBCN
(270 Mz) CW fliters, the YK-885N
SSB filler, and the YK-B8A AM filter
may be easily installed for serious
DX ing. An MC-B0A deluxe desk
microphene; MC-80 and MC-BS
communications microphones; an
MC-425 mobile hand mic., and an
MC-55 8-pin mooiie miciophong;
are avallable, depending on your |
raquirements. TL-82 24 linear amipli-
fier (not for CW-QSK), SM-220 sila-
tion monitar, PE-1A phone pateh,
SW-2000 SWR/power meter 160~8
meler, SW100A SWRipowerivoll
meter 180-2m, HS-4, HS-5, HG=6,
HS-7 headphones, arg also avaiable.
More infarmation on the TS-4308
is avaitable from authorized r:iéalﬁrs
of Tro-Kenwood C’@mmmmaﬁmﬁs
1111 West Walnut Straet,
Compton, Gallfﬂr*xia QGEQG

dy are Subled) i Bhsnpe withgul nofica Grabligaton,




Easy Berardi Building

You can count on this simple frequency counter from Arizona.

Front view.

PC board, foil-side view.
10 73 Magazine * June, 1984

Joseph Berardi
14213 N, 38th 5t.
Phoenix AZ 85032

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

W1 U1-3 to DS2-9
w2 U1-4 to DS2-7
W3 U1-5 to DS2-8
W4 U1-6 to DS2-6
W5 U1-8 to DS1-9
W6 U1-9 to DS1-8
W7 U1-10 to DS1-7
W8 U1-11 to DS1-6
w9 U1-15 to DS1-1
W10 DS1-1 to DS2-1
W11 U1-16 to DS1-14
W12 DS1-14 to DS2-14
W13 U1-17 to DS1-13
W14 DS1-13 to DS2-13
W15 U1-19 to DS1-3
W16 DS1-3 to DS2-3
W17 U1-20 to DS1-11
W18 DS1-11 to DS2-11
W19 U1-21 to DS1-4
W20 DS1-4 to DS2-4
W21 U1-22 to DS1-12
w22 DS1-12 to DS2-12
W23 U1-23 to DS1-5
W24 DS1-5 to DS2-5

Table 1. Wiring guide.

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, |
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-

p-p
4]
o

my
L]
=
[ |
I..--';:
-'"-_.

n‘\ '
800 ; M -

600 |

j
OPERATING P
HANGE

400 | :
TEST CONDITION— ' | SN
*25°C =’ ” J

BINUSOIDAL INPUT AMPLITUDE -

S0 200 400 600 800 1000

INPFUT FREQUENCY -MH2

Fig. 1. Operating range of the
11C90.



Frequency (MHz) Signal Level

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

10
10
10
14
20
20
27
31.5
37
31.5
31
47
50
71

Maximum

(mV rms)

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
@ 200 mA or 7.5-24 volts @ 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,

| 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

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.

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-
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Fig. 2. Frequency counter schematic.
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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-

Fig. 3. PC board.

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

C5,C6,C8-C11,C13
C7,C12

solder, etc.

Parts List
U1 ICM7216D—Intersil (common cathode)'2
U2 74196
U3 11C90—Fairchild 14
U4 MWA130—Motorola 134
us LM7805
DS1 DL-4509—Litronix (common cathode)4
DS2 DL-4509—Litronix
Y 10.0-MHz crystal
CR1-3 1N914 diode
L1 100-uH-500-uH molded coil, 4 Watt
Resistors (4 Watt, 5% unless otherwise specified)
R1,R2 10,000 Ohms
R3,R4 1,000,000 Ohms
R5 110,000 Ohms
R6,R7, 1,000 Ohms
R9 120 Ohms
R10 4700 Ohms
Capacitors
C1 1 uF, 50 volts, electrolytic
C2,C3 39 pF, mica
C4 10 uF, 50 volts, electrolytic

.1 uF, ceramic disc
1000 pF, ceramic disc or mylar™

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, 8digit bezel, wire,

1 Circuit Specialists Co., Box 3047, Scottsdale AZ 85257.
< 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.

$20.95

16.95
8.25

299
299
3.00
10/.29
1.35
07

A5
28
15
10/1.25
12

12 73 Magazine » June, 1984

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

| 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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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

.1 Critical Compact Disc reviews

L] Maintenance tips

] Regular columns

.| Expert technical advice

] Product updates and reports

L1 Special, in-depth feature articles

L] Industry news flashes
and much, much more.

« See List ol Advertisers on page 114

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 1ssue with your first
yvear’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

| CHECKMO [CMC [CIVISA [JAE
i Card # Exp. date

| Signature

| Name

otate Zip

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

Digital Audio Magazine™

PO Box 976 * Farmingdale, NY 11737
Please allow 6-8 weeks for delivery.
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Fig. 4. Component layout.

charger (Radio Shack) can 20 volts but must be able to and the display will count

Checkout be used for power. When us- supply 200 mA of current. the input frequency. You

This project requires a ing the voltage regulator, The display will light up as will be surprised at the ex-

+5-V-dc supply. A voltage the supply voltage can be soon as power is supplied. cellent performance of the
regulator is supplied, so adc anywhere between 75 and Apply a signal to the input counter.ll

E.XA7 BARKER & WILLIAMSON !

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

Model AC 18 . 30 A . SWR Maximum 2:1, 1.4:1 Average

Handles 1 KW input ICAS
The AC 1.8 - 30 Antenna uses only i ‘ . |
80 feet horizontally, and, when e Can be installed in approximately
space is limited, can be short- 80 feet of space
ened even further with only y | e Higher power models available
| T

slight loss of radiation L'%. (contact factory)
efficiency,

Patent Pending B> 449 5°

BALANCING : SHIP‘PLNG AND HANDLING
BALUN NETWORK ADD 54.00

iy
_,_.;--"" DIRECT COAX FEED 7
— - 80 F1 = —

BARKER & WILLIAMSON AL OUR PRODUCTS MADE IN UsA
Quality Communication Products Since 1932 =

@ At your Distributors write or call, 10 Canal Streef Bristol PA 1'?111? . '
(215) 788-5584

4
<
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Dan,Bob & Frank Have i1 ALL!
KENWOOD ¢ YAESU

YAESU 757GX

Call For Your Special Price

YAESU
FT-208R

YAESU FT-102

KENWOOD TR-2500
ICOM IC-2AT KENWOOD TS-930
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KENWOOD 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 Music City Ham Shack F & M Electronics
Smyrna, Georgia 30080 413 S. Gallatin Road 3520 Rockingham Road
Belmont Hills Shopping Center Madison, Tennessee 37115 Greensboro, North Carolina 27407

(404) 432-8006 (615) 865-2189 (919) 299-3437




Evert Fruitman W7RXVY
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.

ecause 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
commercial

sophisticated
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.
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Fig. 1. Schematic of the

emergency-lighting project.

IS5 12V
BRIDGE CONTACTS TO FLASHLIGHT
f RECTIFIER -I:::'—""""'_' OR LANTERN
Ay
D= =

|
2V
RELAY

CURRENT LIMIT RESISTOR
FOR CHARGING BATTERIES

-

Fig. 2. A variat

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

— \\
a7y T SO . ®
20, ¢ O, J

G010 e

* 1

ion of the project.

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-

COMPLETE READY-TO-USE SYSTEMS
ATV TRANSMITTER/CONVERTER

$399

* High resolution and color video

0 watts output

+ Broadcast standard sound

TC-1 PLUS

Connect to the antenna t

* Tunable downconverter and preamp

erminals 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, eic.

Let P.C. put you
All four

MODULES

TxAS55 Exciter/Modulator $89.00 ppd
Wired and tested module designed 1o drve PAS 10 watl
linear amphfier. Thé 100 MHz crystal design keeps har

: Iwo melers for talk back. Yiaep modulaton
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0 mw gulpul powe!
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monics oul of
E MH7 |

18 VDC reg @ 70 ma B

smed with Crysial on 439, 25, 434 or 426 ¢
Dual trequency model available Add §1%

TVC-2 ATV Downconverter . , . . . . $49.00 ppd.
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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-

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! i

ATV DOWNCONVERTER

For those who wan! (o see the ATV action
before they commit to a complete station,
the TVC-4 is for you. Graat for public serv.
ice setups, demos, and getting a buddy
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$99 delivered in USA
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jow J mike 150 to 600 02 and 12 10 18 VOU ¢ 25 ma
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PAS 10 Watt ATV Power Amplifier . $89.00 ppd.
The PAS will put out 10 watts RMS power on sync lips
when driven with B0 mw by the TXAS exciter. 50 ohms
i and out plus bandwidth tor the whole bang with good

nd sound. Requires 13 .8 VUL reg. &

Call or wrile for our complate calalog of specifications, station selup diagrams,
and optional accessones which inclugde: antennas, modulalors, tesl generalors,
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

o

P.C. ELECTRON ICS 2522 Paxson Lane

Tom W6ORG Maryann WB6YSS

Arcadia, California 91006
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Better communications start with your subscription
to 7 Amateur Radio’s Technical Journal

Start my no-risk subscription today and send me 12 issues of 73 for $19.97. I understand
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total of 13 issues for $19.97.
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Card # Exp. Date
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Flying High with Two

Here’s how a hand-held makes for
some ultralight Michigan madness.

M articles in the ama- & S IEES _‘.*,}j_':_?:i;.E
Ralph E. Taggart WBBDQT teur press seem to cover | NG 22 I'L =
602 5. Jetterson a wide spectrum—from B -
Mason. M1 48854 providing communications / SR, T A O

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.
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Don Chubb, my partner in ultralight madness, lifts off in
light ground fog for an early morning flight. The pilot’s
weight i1s shifted to the rear for takeotf and climb, achieved
by simply keeping his legs straight when his teet 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

o

After taking off and making a 180° turn, the author swings
back over the tarmyard while climbing to cruise altitude.
Although our Quicksilver has a service ceilling 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. | have built a
couple of tancy anemometers to keep track of wind speed,
but the leaves of this old tree still provide the most reliable
indication of flying conditions.

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,
dacron™, 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 anvone
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-

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
hanggliding 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 | have followed its de-
velopment for several
years.

Unfortunately, Michigan
has no mountains and even
if we had spectacular cliffs
and sea breezes, | 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. Aircratt-
grade aluminum tubing and
hardware, stabilized da-
cron, and light and power-
ful two-cycle engines
replace the hardware of
vesteryear 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 | 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 vour
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-
mihiarity 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
yvou 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-
tlight 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 | spent a good bit
of the summer flying every
minute | could with nary a
thought to the old radio
shack!

Once | had become im-
mersed in the ultralight ex-
perience, however, | 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
iIs 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 | 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 airspeed 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 1S 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 | already had a syn-
thesized mobile rig for two
meters, this was a logical
place to start. Off to look at
hand-helds!

| am definitely not a two-
meter freak, so the rig for
the plane did not have to be
microprocessor-equipped
— | was not, after all, going

to figure my income tax
while aloft. | started to
scrounge for an old-fash-
ioned crystal-controlled
hand-held since these are
now considered passé 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 | 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 | 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 | 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 only
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—I| only
worry when it stops! il
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-7 \\"W Ml ALL HF BANDS
BE HEARD!

G/VE 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

_ . ; i Rp— b ; . e — g 1 5 . i ¥
mounted under the dash, under the seat. or in any other convenient The SLINKY DIPOLE  Antenna
location. oad ow SWR di ‘ -
The LLA-2035 is rquimwﬁ' with RF activated stand by ctreuitry. H’ or band, l . dlpﬂ le that FEEIWWFKS in Etp'? n
Easy operation. Simply connect your antenna and your hand-held to ments, small yards, attics, anywhere a small antennais a

the LA-2035. Connect the L.A-2035 to a suitable power supply and go. 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 $67.95 postpaid (in USA)
Box 242 Suite 500 Money Back Guarantee
Specifications Blacksburg, Virginia 24060  Virginia residents
Band 144 148 MHz 703/951-9030 add 4% sales tax
Mode FM/CW /SS8B
Input power: | -3 watls
Maumum output power 30 watls plus
E-:m.-‘.—-- ;.nr-—-..."r:ﬂ:lir' ‘;:-3:"-;'-.&'- Max TRIONYX INC MANUFACTURER OF ELECTRONIC TEST
hmensions 100W = 35H < 125Dm/m
Weight: 500 grams
Coawal mpul cable supphed with a BNC connector C 0 M P L E T E S Y S T E M S
Output connector: S0 239 BUILT ANTEN
NA
1.9 TO 2.5 GHz AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6
CN-520/CN-540/CN-550
Cross Needle Meters
Daiwa cross-needle convenience in a8 compact case
Get SWR and Power readings n a singie glance

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

9.95 AMATEUR TV MICROWAVE SYSTEMS AND KITS

IH JAVM 8/8 HILI3IW ¢ S6°651 § SHILINNOD AODN3IND3IH4 ZHW 009 IN3IWdIND3

DOWN CONVERTER VARIABLE POWER SUPPLY
BOARD & PARTS KIT BOARD & PARTS KIT
DK-200/DK-210
Electronic Keyers
IH:W Is both commumication and art
Sharpen your "'fist” with Daiwa precision! ALUMINUM CABINET
PS-300 ALL HOLES Pnes-g}:gu;:nen
30A DC Power Supply
9-15 V vanable 30A Max 22A con “ MICROWAVE ALL RG59/U COAX CABLES
Overipad protected multiple terminals «; ANTENNA KIT.......... $9.95 | COME WITH CONNECTOR
& DOWN CONV KIT ..... $9.95 | ATTACHED
EFUWEH SUFPLv‘ KiT 59.95 100 FT Iiliilillliil--$15!gs
SCABINET .coorsererrennens $6.95 LA S $13.95
i 'L'-' $36-BD ED FT Bawn ...510 95
& BPT i $2/50
AF-606K/AF -406K =
All Mode Active Filters
(& 104
_- | Luxurious selectivity at an affordabie price & | TRIONSDC.: ~ JHoNEoR ML
i 1o e S ST0 CORPMANRD. @ o T
B58 E. Congress Park Dr. Centerville, Ohio 45459. Phone 1-513-434-0031 ' A | el
Exclusive US. Agents for these DAIWA products. Dealer inguiry invited. H ADD $3.50 FOR SHIPPING E -
G$6°/Ls OL S6°95 WHOL SNONQ H3IFENH S6°21 § YNNILNY
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Sam Creason K6EW
2940 Arlington Avenue
Fullerton CA 92635

Creason’s Do-It 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. |
recently needed such a de-
vice to measure dc and rf
voltages. Since | had no
need for either ac or Ohms
scales, | 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

digital converter (ADC) with
on-board  liquid-crystal-dis-
play (LCD) drivers. Powered
by a 9volt 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,

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—.

an Intersil ICL7106 3-1/2- 38-40) support internal The 22k fixed resistor and 1k
digit single-chip analog-to- functions: an oscillator, ref- trimpot which are con-
Aggm = T} i a
A
‘DI'JH 39) var 2 nl rl Ia rl ln r, Ih
o afi o 22 : : '
H}’—! o3C3 bl I, !I.'. -I ’: |, I:
CREF llﬁthHHEEL———ﬂ-II d:l --;—- ﬂ;? --;- ;:: ._1r.
CREF 1 ¥ ] ] f ']
‘{’WT!_'E.-
AUTOZERD " ‘
€ g I
BUFFEN acky :‘3 li i Id: THE :z
INTEGRATE i :Ia ?| fn:t : Tn :1 :!.
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PIN |
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-iN ’iim-un- TesT - ]
| -

F}D‘—

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 -Watt, 5% tolerance. R5 is a 10%-
tolerance trimmer. R6 through R10 are V4-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
mylar™. C1 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
between +IN and —IN pro-
vide 1.999-volt, 19.99-volt,
and 1999-volt ranges, se-
lected by switch S1a.

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 burnoutan 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

Fr im0

R
OBE TW JACK
00N
(Frd | \
.- 5%

Fil|

DOixF
100w

INBAALZ)

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, S1b, 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 S1b, the
second inputs of two of the
active EOR 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 S1b
and a 1k 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. | 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 %" 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

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 Value Part number Cost
C1 0.01 uF, 50 volt DC.01/50(J) 08
D1, D2 1N34A 276-1123(R) 10
J1 274-346(R) A5
Alligator clip 270-378(R) A3
Heat-shrink tubing 278-1627(R) 50
Phone tip 274-723(R) 50
Copper tubing (local hardware store) 50
Parts List for Dc Probe
Part Part number  Cost
Coiled test leads 278-7T50(R) 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 274723
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 84002
(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 Value Part number Cost
Part Value Part number  Cost R1 100k 271-1347(R) 06
R6 9.09 meg 1M(E) 4.50 R2 47k 271-1342(R) 08
80.9K(E)" 50 a3 27K 271-1340(R) 06
R7 909k 909K(E) S0 R4 1 meg 271-1356(R) 06
R8 90.9Kk 90.9K(E) 50 RS 1k, variable 43P-1K(J) 1.19
RO 9,09k 9.09K(E) 50 C1 100 pF DM15-101J(J) 35
R10 1.01k 1K(E) 4 50 C2 0.1 MY.1/100(J) 7
10 Ohms (E) S0 C3 0.47 MY.47100()) A5
R11-R13 1k 271-1321(R) 06 C4 0.22 MY.221100J) 33
R14-R16 47k 271-1342(R) 06 c5 0.01 MY.01/100(J) 12
Battery connector -{J) 10 Perfboard B4P44WE() 295
Case 270627(R) 2.39 AID converter/driver ICL7106CPLY) 9.95
Battery, S-volt 23-484(R) 59 Banana jacks (2) 274-725(R) 69
S1, 2-pole, 3-position 275-1386(R) 119 Battery holder 270-326(R) 30
S2, SPST 215612 L 40-pin DIP sockets - () 49
Knob SESSIS e 3v;-digit LCD
14-pin DIP socket - (J) A7 s A
Hookup wire, #22 stranded 2781307(R) 219 Unless otherwise shown, resistors are %4 W, 5%, carbon.
= . 100-pF capacitor is dipped mica; others are mylar™, 100 V, with
.ff:mﬂnfﬂ“élﬂ“:‘:;l:ﬁ”;?; $4.50 Is cost of nine resistors. values in microfarads. Cut one 40-pin socket in half, lengthwise,
For R6 through R10, prefix part number with TRW/IRC-RN55D, immﬂ,”:ﬂ:mf disg:ﬁi:ﬁiimﬁi;mwm

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 s

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.

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.

MIRIGE

Introducing the New
B215 2 Meter
Solid State Amplifier

from
Mirage Communications

2 Watts In — 150 Watts Out
$289.95

® Built-In Rx Preamp

e All Mode-SSB, CW, FM

@ Remote Keying

e DC Power 13.6 VDC at 18 Amps

® 5 Year Limited Warranty
® Optional RC-1 Remote Control Available
® Made in the USA.

Available at Mirage Dealers Worldwide

M I M EE ® P.O. Box 1000, Morgan Hill, CA 95037 = (408) 847-1857

COMMUNICATIONS EQUIPMENT.INC.
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2N1561
2N1562
2N1562
2N1692
ZNZB5STJAN

ZNZBSTJANTX

ZNZBTE
dN29aT
2948
2N2949
2MN2957
2MN33T5
2N3553
2N3BI2
ZNITI3
2ZN3B1B
2NIBSS
ZMN3IBGEIAN
2M3924
2N3927
2MN3950
2N4012
2N4041
ZN40T2
ZN40B0
ZNA2T
2NA427

%

NO SHIPPING CHARGES !
TUBES

TYPE
2C39/7289

2E26

2K28

3-500Z
J-1000Z2/8164
JB28/866A
JCX400U7/8961
JCX1000AT7/8283
ACX3000F1 /8239
ICW3ID000OHT
IX2500A3
IXICO0F
4-65A.B185
4-125A/4D21
4-250A/502%
4-400A,/8438
4-4008/7527
4-400C/6775
4-1000A/8166
4CXN2508/7203
ACX250FG/BB21
4CX250%K/8245
ACX250R/T580W
4CXI00A/B167
4CX350A/8321
ACXIS0F/B322
4CX350F.J/8904
4CX6004/8809
ACX1000A/8168
4CX1000A/B168
4CX15008/8660
ACXS5000A/B170
4CX 100000/ T
4CX15000A/8281

4CWBOOF
4032

4E27A/5-1258

4PRB0A

4PREOB
APRGSA/B187

4FR1000A/8189

4X150A: 7024
4X150D/7609
4X2508
AX250F

4 X500 A
SCX1500A

K THEE

4168

416C
STZ2B/T160L
292/3-200A3
BOT

B11A

B12A

2125
2125
1999
21 25
149
3 49
11 49
15 60
1105
1319
132
14 §5
132
1319
9 35
425
1 ‘!ﬂ
1 BT
2 B5
14 %
2125
9 35
11 90
153
385
17 BS
1 10

NICORN ELECTRONICS ...

ZN4428
2MN4430
24957
2MN49589
2MN5080
ZN5S108
ZNS106
2MN51860
2NS1TT
ZN51TY
2N5126
2MN5583
2M5589
2MN55580
£ZMN5581

2M5637
2NSE41

2NS542
2MN5843
ZMN5E4S
2MN5646
2N5651

ZN5691

2MNS5TE4
2MN5836
2MN5842
2N5849

PRICE
S 2890
67
170 00
86 70
340 00
810
215.00
447 00
482 00
1445 00
402 .00
482 00
58 65
67 15
83 50
83 .50
23.50
93 50
377 50
46 00
63.75
102 25
76 50
144 50
93 50
97 75
119 00
71000
206 00
412 25
471 00
93500
1067 0O
1275.00
803 50
204 00
204 00
170 50
283 25
148 75
501 50
5100
a1 00
38 25
38 25
350 00
561 00
23 50
38 25
53 00
42 50
179 50
T25
12.75
24 75

TYPE

B13
1182/4600A
45004
1624

4657

4662

4665

5675

BT21

5768

2819

5836

5837

5861

5867 A
5868/AX0902
5876/ A
S5BB1/6LB
5893
5894/A
5894B8/8737
5948

6083 AZ9909
6146/6146A
61468/8298
B14BW/T212
6156

6159
61598

6161

6280

6291

6293
6360/A
6399
B550A

68838/8032A/8552

6897
6907
6922'60DJ8
6939
7094
fi17
7211
213
7214
7271
7289/2C39
7360
1377
7408
7609
7735
ML7B15AL

PRICE
$ 4250
425 00
425 00
263 50
7150
85.00
425 00
36.00
212 50
106 25
101 00
198 00
198 00
119.00
157 25
229 50
35.70
6 80
5100
46 00
46 00
1575
a0 75
L
900
14 75
S350
11.75
2000
276 25
36 25
15300
20 50
4 B5
459 00
850

8 50
136 .00
67 15
4 25
1875
21250
3275
a5 00
25500
255.00
114 75
2B 90
11 50
1229
210
B0 7S
30 60
51 00

TYPE
7843
7854

MLTBSSKAL
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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?

ecently, a ham | know

moved to an area which
has two ham clubs. “And
theyre both mighty big
bombs!”’ he told me.

| asked him what he
meant.

“l went by myself to the
club meetings—they were
on different nights, of
course. When | 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 |
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, California. 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
guote 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 | went to
my first meeting at this one
club, no one even asked me
if 1 wanted to join.” But
another ham said, “l 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, |'ve identified
ten tips on how to make and
keep your club “neighbor-
ly, to use the word of a
young ham from lowa |
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.

“l 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 | 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.

Creeters 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-toface 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, |
asked, “So what did you do?”

“There were just three
empty chairs. They were all
together, at the far end of
the table. | walked down to
them. No one asked me to
sit or anything. | 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.”

| prodded again: “Not
very friendly, huh?”

“After waiting what |
thought was a proper length
of time for a break in the
chatter, | 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 | 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,
| 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.

| 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
N i

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 | got home, | realized |
really hadn’t learmned much
about the club. Sure, | heard
the treasurer’s report—they
had several hundred dollars
in the till. But since they
didn't say what activities
they're into, | couldn’t tell if
they had money or not. The
president said the newslet-
ter gave details about an up-
coming field day, but |
didn't see a copy—they
were mailed to the mem-
bers’ homes. And | 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 | 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. |
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thought that was a nice
touch. Later, | read the ap-
plication. It included a state-
ment | was to sign, agreeing
to abide by all provisions of
the club’s constitution. That
seemed overly formal, but |
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 | asked
for a copy, | 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

RADIO WAREHOUSE

getting into—how decisions
are made, dues increased,
leaders selected, and such.
They dont 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 | visited handed me an
application form on which
two members were to sign
as “sponsors”’ of new mem-
bers. But since | 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

Division of HARDIN Electronics
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CALL FOR SPECIAL PRICES ON—

KENWOOD

ICOM

TEN-TEC

DAIWA METERS-KEYERS -AUDIO FILTERS
CUSHCRAFT LINE OF ANTENNAS

CALL TOLL FREE

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-
SOTS.

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
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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 ). V.
Rudnick K6HJU 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? @
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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
45G, England. The transistor tester was designed by R. A. Penfold,
12 The Crescent, Hadleigh, Benfleet, Essex, SS7 2HF.

ransistor 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-

from PNP mode to NPN.

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

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 (1C3),
which Is similar to the popular LM3914 device. The LM3914
has ten /inear 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.
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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

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 bargraph 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

Fig. 1. The two basic circuit configurations for testing NPN

and PNP transistors.



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

l’ rJ - o oM/ OF F
| o
2o S b o3 [oa [o5 [oe [o7 [pe [oe [oio fon (o2
£ R26
SRIT $RIB RIS R21 RZ3 ALL
4TOR
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I3
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v
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T2 Te IC2 IS CA3I40E
100nF " Lriz IC3 IS LM33ISN
RIS RIS Mg SEYONC 5Ve
IOOR 27K
D3 THAU Di2
ARE VITBP
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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

33,

[ ]

Fig. 3. PC board, foil side.

groups of three Tmm 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

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-

—

]
- 14 I

Photo B. Inside the transistor tester.
73 Magazine * June, 1984 35



=g ST
RO L EE R

[biprs | P W gl
Ll =f2del] ~ |

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 vyou
know the approximate num-
ber of LEDs that should be
activated when testing a sus-
pect device.

QUALITY COMPONEN TH

ARIES ZERO
INSERTION |
FORCE
SOCKETS -

cam actuated, true zero
insertion - lin plated solder
tail pins - capable of being
plugged inlo dip sockets,

IO perwiar oy
e b

Jenl g W
a2l m -:F-I."'!-'"'-t-' o
rc'uul;l":l-"ll_-*'l.:

Fig. 4. PC board, component side.

e O -

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
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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
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Parts List
Resistors
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%)
H8, 15 100R
R9, 14 180R
R11, 12 10k (1%)
R17-26 470R
Capacitors
C1 10uF, 25V
c2 100 nF mylar™
Semiconductors
IC1 ICM7555
IC2 CA3140E
IC3 LM3915N
D1, 2 BZYBBCS5V6E
LED1-10 (3mm red LEDs)
Miscelianeous
SW1,2 SPDT min toggle switch
B1 9-volt battery
SK1,2 1Tmm 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.
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Mike Apsey W5VKC/1
Box 91
W. Peterborough NH 03468

Sounds Good to Me

Rick Myers WB5AYD
PO Box 807
Van Alstyne TX 75095

Two Texans put together “73 Morse R/T.” It’s the best
Basic VIC-20/C-64 code program you will ever see.

hree things plague Morse

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.

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
vour 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

USER 170 PORT r+;u ———————————————— =
| : Pl |
; +5 VOLTS TO PIN 14 74LS00 —_———-- |
1_2—}_ - | el WP :
I
i 0. uF 1 INdi48 | !
' I 3 : ¢ ? 5V REED RELAY !
I L ——————— l—-—l---l- _— I
I 74L500 : J_ > KEY
L]
|
E> <oz { e 0.001 uF
I - 50V
i ZH2222 KEY
: * RETURN
1
GROUND TO PIN 7 T4LS0D
- DIRECT _l
e = KEYING

i 1
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Fig. 1. 73 Morse transmit schematic.
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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/lrans-
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

*@|

0.0l uF
L1

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

ALL RESISTORS - 174 WATT
+5Y 0. AND 0.47 CAPACITORS -

rlm TANTALUM RECOMMENDED
PRy i
+5v
180 y USER 170 H?:'i"?'
. LED (o]
1 470 | T4L5S00
8
> &
:: |
0.47pF =Y
3
2 |. 4TK
FROM
SPEANER 0.001F DEMOD OR
- - KEY INPUT
NC
3 T —

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.

F1 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=K$+" 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
“(KY’. 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-

10 GOTOZ00

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 vyour
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

15 FORL=ITOLEN(MS$(A)):S%=MID$(M$(A),L,I)iM=T; IFS$="="THENM=DL
20 POKEV,P:i1POKEW,K: FORD=ITOM: NEXT: POKEV, Z: POKEW, Ut FORD=ITOESI1 NEXTINEXT

S0 FORD=ITOBF:GETK$:1 PRINTKS;

32 IFK$=CHR® (Q)ANDBS<>""THENB®=LEFTe (B, LEN(B%)~-1)160TO30
34 IFK$=CHR% (QQ) THENBS="";PRINT" {SC}"1GATO30

56 Be=Be+K81NEXT

58 IFB#<{>""THENSO

40 GETKS: IFK$=""THENA4Q
45 Bs=K$1PRINTDES)

50 A=ASC(ES) 1B$=RIGHTS (BS,LEN(ES)-1)1 [FA>LLTHEN250
&0 IFA=SPTHENFORD=ITOWSINEXT:GOTO3E

70 A=mA=FF1 IFA<ITHENA=]
80 GOTO1S

100 IFPEEK(C)=ZTHENL=L+I: IFL<HTHEN10OQ

110 L=Z: IFPEEK (C) =ZTHENPRINT" *;

112 IFPEEK(G)=YTHENPOKE198, Z: GOTD245

115 IFPEEK(C)=ZTHEN112
120 L=L+I:IFPEEK(C) THEN120

130 IFL>HTHENX=X+X;H=(EsH+L+L+N) /F:BGOTO150

180 X=X+X+]1H= (H+H+H+L+L+J) /B
150 L=Z: IFX>RTHENX=1:GOTO100

160 IFPEEK(C)=ZTHENL=L+I: IFL+L<{HTHEN1&0

170 IFNOTL+L<HTHENLS0
180 IFPEEK(C)THENL=Z:GOTO100

190 PRINTMIDS (RS, X, 1)}t X=I:L=2360T0100

200 DIMMS (51) 1 FORL=1TDS1:READMS (L) iNEXT15=20
210 PRINT"(SC}{CR} 73 MORSE SEND/REC"i1PRINT"{CD}(CD}{CD}SPEED (3 7O BO) {CR}{CR}"8"{CLX{CL}{CL}{C

L} €CLY "
215 INPUTSI IFSCSORGBOTHEN210

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.

, 220 PRINT"(SC}"1POKEI&B7B, 151 Va3s8741 Pu2301 In0 W=I7148) K=222U=254,; T=2300/8"1.25

225 BF=T/12:1ES=7500/8 " 21FF=391LL=90) SP=321 WE=32T: DL=32T1 IFS>30THENDL=48T

230 Re=" TEMNAIOGKDWRUS?TAZYCXBJIP?L?FVHOR?877777+477/=&17777) 7427773 ! 45"

235 ResRE+ P P, R (R R R = PR PR 2P PRV

240 PBm4:E=Fi1Fm121H=146:1Ca37136:16=1971 I=]13 =2 Nub) Q=201 00=1F1 Rm122) X=11 Y= By POKE37138, 254
245 PRINT:PRINTSPC (%) "{RV}XMT(CD}":GOTO40
230 IFA>13ZANDA< 141 THENA=A-]132: ONAGOTO310, 330, 350,370, 320,340, 360, 380
255 IFA=95THENPRINT:PRINTSPC(7)"{RV}RECEIVE{CD}":1GOTO190

260 GOTO210
310 K="

CQ CQ CQ DE WSVKC/1 W3VKC/1 K "1GOTO4S

520 PRINTsPRINT: INPUT"STATION CALL"jCs

325 PRINT: INPUT"NAME" | N$
328 PRINT"(SC)"160TD40

530 Ke=" "+Ce+" DE WIVKC/1 "+B%:1GOTOA4S
340 Ks=" QTH PETERBORDUGH, NH? PETERBORDUGH, NH. = "+B%iGOT043
3350 Ke="S0 HW CPY “+Ns$+"7 ) {77}K"160T0D45

260 K$=" RIG HR

TEN TEC CENTURY/21 INTO A DIPOLE =

361 Ke=Ke+" = FRIEND WBSAYD WROTE BOFTWARE = “+B$1GOTO4S
370 Be="" 1 PRINT“{EC}"8PC(&)"{CD} {RVICOMPOSING{(CD}"
371 GETK®: IFK$=CHR$ (13&) THENPRINT 1 PRINTSPC (&) " (RV} SBENDING (RO} (CD)":1GOTO38

372 IFK$=""THEN371

KEYING WID A VIC 20 COMPUTER"

373 PRINTKS®; : IFASC (K$) >132THENPRINT" (RV} "MID® (" 13572448" ,ASC(K$) -132, 1) " (RO} ")
374 IFK$=CHRS® (20) THENBS$=LEFT#S (B#%,LEN(B8)-1):160TO371
375 IFLEN(B®)=253THENPRINT" {(RV}";1GOTO371

376 Be=Be+K$:G0TOI71

580 Ke=" DE W3VKC/1 "+B#160TO45

S00 DﬁTﬂt--t-II-|-“--ig*t--‘n_"-_-i|-_--'—.|--"-‘,-----_]'--"-

=1a DﬁTn _____ Il——__tl--__'-ll-l..ll-ll-ll.-‘-lll.'--.--l--lll----
Ezn an---lll'-'-l-.'{r-ll'-,}'ll‘--..’----l

S350 nﬂTﬂ--;-lil.-i-li‘--pilll-ip““i|l--i,--.-"'.“-"----|'-|':
5"0 nﬂTﬁ""—,-"". (Pt Bt T ant U NC R R Rt BUN Nt BN T T it B’ B B Tant Somit St 0

READY.

Program listing.
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20 POKEVD, F1POKEW, K1 FORD=1TOM: NEXT: POKEVO, 71 POKEW, Us FORD=1TOES: NEXT 1 NEXT
205 POKES3281,0:POKES3I280, 0: PRINT" (NH) (SC} "1 FORI=54272T054296: POKET, 03 NEXT
210 PRINTSPC(10)"J/64 MORSE SEND/REC":PRINTSPC(9)"{CD)(CD){CDISPEED (5 TO BO) {CR3 (CR)"S"{CL}{CL}

(CL} {CLX>{CL)";

2146 POKESA272,65:POKESA4273,51: WF=542756: AD=54277: SR=S4Z78: WW=55: NI=NV+1
217 POKEWF,N1:POKEAD, I:POKESR, 240: POKEWF, WV: POKES427S,8: POKES4274,0

220 PRINT™{SC) "1 VO=542961 I=0: W=S5&5741K=147:U=151:T=2300/5"1.25
280 P=4:E=9:F=121H=1561C=556577:6=197: I=11J=2:N=£:0=20:100=19:R=122: X=1: Y=357

2841 POKESAS79,254

285 PRINT:PRINTSPC(18) " (RVIXMT(CD}":6OTO40

293 IFA=93THENPRINT:PRINTSPC(16) " (RVIRECEIVE(RO}":60TO190
>60 K$=" RIG HR TEN TEC TRITON 4 INTO A DIPOLE = KEYING WID A CBM &4 COMFUTER"
o70 Bs=""3;PRINT"{8C)"SPC(15) "{CD} (RV}COMPOSING{CD)"
271 BETKS®: IFK$=CHR® (13&) THENPRINT:PRINTSPC(135) "{RV} SBENDING {(ROX{CDX}":GOTO38

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 sk
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 “1Z”, then “1Z"” 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 QSO vyou 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-QSO and you
find yourself adrift without
oars.

Circuit Notes

The transmit section of 73
Morse Receive/Transmit utr
lizes the CB2 (RS-232 Sout)
signal at the User 1/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 Ilater 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-

ﬁ

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.

Acknowledgements

The authors of this pro-
gram would like to acknowl-
edge conceptual assistance
from Jim Thomas W9OAG,
whose application of the
567 tone-decoder circuit ap-
peared on an interface card
for CW split-screen on the
ZX-81 and was used by per-
mission. Additional thanks
to Cliff Nunnery NU4V from
whom the ZX-81 program
and interface are available.
Automatic receive-timing ad-
justments used in this pro-
gram were based on the
equations of ). C. Sprott
WIAV, who created them
for the TRS-80 computer.

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 ]/20 Morse R/T
in the biweekly Journal/20
and has been in use for over
a year. It is in the public do-
main. Il



The Evolution of a Superior
Ierminal for RTTY and CW

g
"

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.

e 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 indicators mean you never
have to take your eyes off the video for pertect
copy tuning. RTTY “scope” cross hatch and
“red-dot” signal acquisition monitor right on
the screen.

¢ Keyword or manual control of VIC or Parallel
printer and receive buffer storage.

e Convenient plug-in jacks for all connections.

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

¢ Full one year warranty.

e 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 ..

INNOVATORS IN DIGITAL COMMUNICATION

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.

e 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 Commeodore
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 your local dealer or call
Microlog Corporation, 18713 Mooney Drive,
Gaithersburg, Maryland 20879. TELEPHONE
(301) 258-8400, TELEX 908153.

Commaodore and VIC 20 are registered trademarks of Commodore Electronics, Ltd.
Copyright © 18983 MICROLOG CORPORATION



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

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

Set it and forget it.
This inflexible controller doesn’t bend the budget.

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

Photo 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 1D 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-1D, 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

Piggy-Bank Repeater Project

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!

| 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 UJTs “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
QSOs) 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 | 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 U5A, 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 flipflop. Pin 2 of
U7A, the Q output, goes
low. This signal is sent to the
other input of U5A, pin 13.
Now we’re ready for action.

+Vee

Cl L4[i15|s

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
& on U5SC. 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
yvou’ll always get a consis-
tent squelch tail, each time
and every time. You turn on

[
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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

in the process. No noise
spikes to fool one-shots, no
variable-length tails, time-

outs, or delays. Sound good?

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

2K
ED I
Ve @ JOK

U3
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Fig. 3. Component layout.

Q1-Q4,Q6
(BOTTOM VIEW)

EBC

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—UBA 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 U5A 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 USC.
Pin 4 of U5C goes low and
the key line is dropped, shut-
ting off the repeater.

When our hero runs out
of superlatives on his new
toy and drops the input car-
rier, several things happen.
Firstt U3 and U6 are im-
mediately reset. U4 is now
enabled and its pin 11 goes
high, resetting UBA and set-
ting pin 12 high. Like a stack
of falling dominoes, this
resets UBB, 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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THE N2NY HAM RADIO COURSE ON VIDEOTAPE

cI1983 NZNY Proguchions. Inc

PRESENTS:
THE ONLY

HAM RADIO COURSE

ON VIDEOTAPE

am MasterTapes brings the best
)ssible personalized Ham Radio
ense preparation right into your own
g room. If you, a friend or family
ember wants the best help available to
>t past the FCC test hurdle, it’s
sailable now in Beta or VHS home
deo format.

Larry Horme, N2NY brings his 33
'ars of Ham Radio teaching experience
3ht to yvour home. Each of the 26 video
ssons has close-up details of com-
nents and systems along with superb
-aphic drawings. Each lesson has
portant points superimposed over the
:tion and reviewed at the end of each
>ction. This makes note-taking a snap!
liss something? Didn’t get it the first
mne? Just back up the tape and run it
jain or freeze-frame it for detailed
ose-up study!

Larry’s classroom is a real ham shack.
ee, a 13-year-old boy, and Virginia are
d through the learning process. The
gestions that they ask are the ones
arry knows you would ask if you were
1ere in person. You soon feel like you're
art of an ideal small class.

The topics covered will not only get
ou through the Novice test— General
ass theory is covered also. By the time
ou get your Novice license, you will be
ble to upgrade to General or
echnician!

Larry’s technique of involving the
ewer with the demonstrations makes
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Ham Masterlapes

THE N2ZNY HAM RADIO COURSE ON VIDEOTAPE

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 rigwon’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 Il 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 Horne,
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.
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SOME OF THE
TOPICS

COVERED INCLUDE:

AMPLITUDE MODULATION
DOUHLE SIDEBAND

SINGLE SIDEBAND
FREQUENCY MODULATION
PHASE MODULATION
SIDEBANDS

BANDWIDTH LIMITS
ENVELOFE

DEVIATION

OVERMODULATION

SCATTER

FREQUENCY TRANSLATION
ANTENNAS AND FEEDLINES
YAGI ANTENNAS

QUAD ANTENNAS
POLARIZATION

FEEDPOINT IMPEDANCE
HALF-WAVE DIPOLE
QUARTER=-WAVE VERTICAL
RADIATION PATTERNS
DIRECTIVITY

MAJOR LOBES
CHARACTERISTIC IMPEDANCE
STANDING WAVES
ATTENUATION
ANTENNA-FEEDING MISMATCH
STATION ID

CALL SICGNS

LOGGING REQUIREMENTS
POWER LIMITATION
CONTROL OP REQUIREMENTS
R=-5-T REPORTING SYSTEM
TELEGRAPHY SPEED
ZERO-BEATING SIGNAL
TRANSMITTER TUNE-UP
TELEGRAPHY ABEREVIATIONS
RADIO WAVE PRUOPAGATION
SKY WAVE AND SKIP
GROUND WAVE

HARMONIC INTERFERENCE
SWR READINGS

SIGNALS AND EMISSIONS
BACKWAVE

KREY CLICKS-CHIRPS
SUPERIMPOSED HUM
SPURIOUS EMISSIONS
COMPUTERS

OSCAR

ATV-S5TV

OPERATING COURTESY

RULES AND REGULATIONS
OPERATING PROCEDURES
RADIO WAVE PROPACATION
AMATEUR RADIO PRACTICE
ELECTRICAL PRINCIPLES
CIRCUIT COMPONENTS
PRACTICAL CIRCUITS
SIGNALS AND EMISSIONS
RADIO WAVE PROPAGATION
EMERGENCY COMMUNICATIONS
TRANSMITTER POWER LIMITS
STATION-ID REQUIREMENTS
THIRD-PARTY PARTICIPATION
FREQUENCY BANDS
SELECTION OF FREQUENCIES
R.C. MODELS

PROHIBITED PRACTICES
HADIOTELEPHONY

RADIO TELEPRINTING
REPEATERS

VOX TRANSMITTER CONTROL
BREAK-IN TELEGRAPHY
ANTENNA ORIENTATION
INTERNATIONAL COMMUNICATION
EMERGENCY-PREP DRILLS
IONOSPHERIC LAYERS D-E-F
MAXIMIM USEABLE FREQUENCY
[IONOSPHERIC DISTURBANCES
SUNSPOTS

SCATTER, DUCTING
LINE-OF-SIGHT
TROPOSPFHERIC BENDING
SAFETY PRECAUTIONS
TRANSMITTER PERFORMANCE
TWO-TONE TEST
NEUTRALIZING AMPLIFIERS
POWER MEASUREMENT

TEST EQUIPHMENT
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
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210 531st S S W, Canton, Ohio 44706

Special Head Sets (Telex/Hygain) Procom 200 impedance,

with boom mike

Procom 300 dual impedance boom mike

Telex/Hygain Explorer antenna

Ham 4 rotor

MFJ 1224 C{:mputEl Interface
MFJ 959 Receiver Tuner

KLM 6M 50-52 MHZ

Amp Supply AEX-1

APC-1 & 3AEX-1 antennas
80m add on
Hustler Verticals

Hustler 4BTV & 5BTV
Hustler Resonator 10-80m

SPECIAL THIS AD!

LA-1000-AMP
With 160M

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

AT-1200
TUNER

BOTH FOR

$564.95
(216) 484-3353
Shipping prepaid USA

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

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

46 73 Magazine * June, 1984

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.? If you aren't
sure if it'll work under harsh
conditions, do what | 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.

tach the relay to the circuit
board since every relay is
different. So, do what I've
done and glue vyour 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. B

References
1.“A CMOS Control Circuit for
Repeaters,” Donald Dorson

W1GBO, QST, March, 1979.

Prime chips should handle 2 jameco Electronics, 1355
this test with no sweat. Shoreway Road, Belmont CA
There is no place to at- 94002
Parts List
U1 CD4047BE mono/astable
multivibrator $.89
U2 CD4040BE 12-stage binary/rip-
ple counter 19
U3, U4, U6 CD4024BE 7-stage binary
counter 2.07
us CD4001BE quad 2-input
NOR gate 29
U7, U8 CD4013BE dual-D flip-flop 18
Q1, Q2, Q3, Q4 2N3904 NPN transistor 1.00
R1 500k linear taper control
(63P-500k) 1.10
C1 Mylar™ 022-uF 100-V
capacitor 13
Q5 2N3566/2N2219 NPN transis-
tor 50
R2, R3 47k, Ya-Watt carbon resistors,
5% A2
R4-R13 10k, Y4-Watt carbon resistors,
5% 60
R14, R15 1.2k, Va-Watt carbon resis-
tors, 5% A2
D1, D2 Red LED, #XC556R 69
7ST 14-pin solder-tail IC sockets 2.03
18T 16-pin solder-tail IC sockets 34
Total Parts $11.45
Note: All prices are from the recent Jameco catalog.
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KENWOOD TS-430S

COMPACT HF TRANSCEIVER AND
GENERAL COVERAGE RECEIVER

ALL SOLID STATE s |F SHIFT

EIGHT MEMORIES * NOTCH FILTER
SPEECH PROCESSOR * 160-10 METERS
SUPERIOR DYNAMIC RANGE * ALL MODE SQUELCH

MANY OPTIONAL ACCESSORIES INCLUDING
AUTOMATIC ANTENNA TUNER AND FM UNIT

CALL FOR OUR SALE PRICE!

« Weare A Factory Authorized Dealer
ALL OTHER MAJOR AMATEUR LINES IN STOCK
Stop By Qur Booth #288-290
at Dayton April 27, 28, 29

WE SPECIALIZE IN USED EQUIPMENT

WRITE OR CALL FORQUR CURRENT USED EQUIPMENT LIST
OROQURLIST OF SALEITEMS

Years service to HAMS

UNIVERSAL AMATEUR RADIO INC.

1280 AIDA DRIVE
REYNOLDSBURG (COLUMBUS) OHIO 43068

614/866-4267
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
MC AND VISA ACCEPTED 198

Computer
Protection

KLEEN
LINE
CONDITIONER

Prevents:

® Computer Damage
® Brownout Interruptions

Regulator e Filter ® Suppressor

® Lightning Spike Damage
® Disruptive Line Noise
® Program Errors

KLR-250A 250 Watt Load $201.95
KLR-250A-1S0 250 Watt Load: Patented

Filter Isolated Sockets $346.95
KLR-500A 500 Watt Load $390.95
KLR-500A-150 500 Watt Load; Patented

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

Ask Your Local Dealer

L[5 Electronic Specialists, Inc.

171 South Main Street, Box 389, Natick, Massachusetts 01760

Toll Free Order Desk 1-800-225-4876
MasterCard, VISA, American Express 18

{ TUCSON AMATEUR PACKET RADIO

Complete
Packet
Radio
Controller
Hit!

e Simple hookup and commands for the newcomer to packet!

¢ On-board modem designed for optimum performance with standard, unmodified
transceivers.

e Retains over &0 user adjustable parometers (including call sign, terminal
characteristics, etc.) —even with power removed!

e Full AX.25 and VADCG protocols — built in!

* Simultaneous operation as packet station and digital repeater —built in!

e Full duplex operation (perfect for Oscoar 10} — built in!

¢ RS-232C (to 19.2 kbaud) and Parallel Interfaces — built in!

e Parallel port optionally configurable for link status monitoring — built in!

e 324 RAOM and 8H RAM — included! (expandable to 64K without modification)

* On board frequency calibration circuitry for modem — built in!

* Reguloted power supply — built in!

e PC board electronically tested to assure quality!

® 200+ poge monual with 50 poge, heawily illustroted construction section —included!

® Hundreds of TAPR TNCs are in the hield NOLL

® for background, see Hom Radio (July and August, 1983 ) ond 73 Magozine ( September and
Oxctober, 1983 and January, 1984)

® Support through PSR, TAPR's bi-monthly newsletter serving o membership of over 500
amateurs worldwide!

& |ntroductony price 3240 (plus'3101S&H ) in the US and Canada (Arizona residents add 5% tox. )

® Monuol ovailaoble separately for $18 (plus $2 S&H) in the US ond Canada (manual price
creditable towards Kit purchose |

Tucson Amateur Packet Radio (TAPR)  P.O. Box 22888, Tucson, AZ 85734 + 136

(A Non-Profit Research and Development Group)

Prices and speciflcations subject to change without notice.

»~See List of Advertisers on page 114

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

For a SAMPLE COPY please
send 9$2 to:

(AMSAT), P.O. Box 27, Washington, DC
20047.
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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-STS-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 N6lIU,
Disaster Services Director for
the Palo Alto (California) Red
Cross.

Before Owen spoke, col-
lege trustee Robert Smith-
wick W6JZU 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.

mitty mentioned the
events that occurred Oc-
tober 4, 1957. | well remem-
ber where | was on that eve-
ning. | 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.

| can remember the ques-
tion being asked, “Well,
that’s puzzling: Why is that
fading coming along here at
something like a one- or
half-a-Hertz rate?” The per-
son who asked was Profes-
sor Ron Bracewell, and | 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 | 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, |
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 Space-
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. | 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 | 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 |

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 QS7, 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; | 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. | know the people
here at San Jose City College
had perhaps as good a cali-
bration as any, and | 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. |
don’t know what the real
swr in flight was—| 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.

| 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 | was us-
ing it, | took it down and sort
of taped it over to a side
wall where it was out of the
way. And then | 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 |
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, | 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 | 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 QSOs
A number of special con-

tacts were established. For
example, | talked with my
home ham club in Enid, Ok-
lahoma, W5 Hot Tea Kettle,
where | started when | was a
teenager. My mother was at
the shack, so | 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.

| think most everyone
knows that Senator Barry
Goldwater has been very im-
portant to our ham activities
by supporting ham interests
in Congress. | had a special
opportunity to talk with him
for a few seconds passing
down the east coast. And al-
s0, very fortunately, | talked
with WIAW. 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 |
didn't have toco much trou-
ble having a very nice brief
conversation with him.

Shuttle Communications

One final contact ! 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
stil  ham gear, howev-
er—and | 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 |
talked to Joe briefly and to
all the hams at that station,
and then they patched me in
to the federal line and |
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 |
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, | don’t know. But |
think his interest is signifi-
cantt and others in the
NASA administration have
also mentioned that to me.

Advantages of 2 Meters

| 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, | 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-

MIZUHO SX-3 Low-Noise Pre-amplifier...

Features:

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 | do want to
make a couple of points
about that.

First, you’ll see in that pic-
ture on QST that | 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 | 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 | 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 turm on the squelch,
because it's not a strong sig-
nal.” And that way, the
whole receiver would be
deadened, whereas really |

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

Qutside of that, things
went really beyond our ex-
pectations. Every objective
we set before the flight was
achieved during the time |
was able to operate. | 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 twoway with every

one of you who tried to con-
tact me.

APPLIED INVENTION

msuunﬁEmmmﬁim“mm “
GaAs FETS by MITSUBISHI

144 Mtz — 12 GMz lowes! nolse and best price avallable
MGF1 100 —Dual Gate MGF1202
MGF1203 WGF 1 402
MGF1203 MGF | 404
MGF1412 MGF 1 B01
Fud Tata and Priceg o Current Cataiog

MITSUBISHI X BAND WiTSUBISH GaAS FET DRD Modules —
FO-1010K - 10.4 GHz. 15mw oul. UER100 Fange
FO-1210Y - 11.5 or 12.0 Gz, UER120 Flange
* FO-UPT1KF - Complete Hatarodyne Fix, 10,468 GHz LD
Can be used for 12.5 GHr terrestrisl and DBES
* FO-OP13KF "DPLEXER" Transcerver Module $43.05
* X-Band 15 dBG die cast horn antenna (UER100) $17.85

= Covers continuously between 3MHz and 30MHz with 3 selective bands.

= |mproves 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:
Frequency Range
RF Gain

RF Attenuator
Input Impedance
Output Impedance
Stand-by
Handling Power
Power Source
Dimensions
Weight

: 3-30MHz (3 bands; 3-7MHz, 7-14MHz, 14-30MHz)
: Over 15dB, adjustable by RF gain control

:10dB

: 50-Ohm

: Low (50-0Ohm) & High (1k—Ohm)

: Remote control (Relay ‘ON’ when receiving)

- 100W (CW) maximum

117 /220/240VAC 50/60Hz

- 195mm (w) x 62mm (H) x 152mm (D)

- 1.4kg

§39.37
$30.37
$36.22

DFTOELECTROMICE — MITEUMEM Laserz and Avalanche POs
High Output IRLEDS, PIN Photodiodes, IR Phosphar Screens

MITSUMEH BIPOLAR POWER TRANSISTORE FOR 900/1296

MRF 001 Substule 2SC2878, Fi=T7GHz, 2.2dBNF @ 1GHz
MEC 64515 direct replacement: Siemans BF0 74

UMF gnd Microwawe Low Losz Capacitary
Smali ugnal AN TInETITING Nype chigs
Laxfess ducl, Feadthroaghs
STRIPLINE SHUTTLE THRMMERS (vOLTROMICS)01-25 0590pF § 134
-0 SEALED CERAMIC PEETON TRESMERS VOLTROMCS) 0 69 0pF § 158
SAPPHIRE TRMMERS Johgnson 0.4-2 SpF § 847
For WAZGFP preamp Spragee 0 6.4 5pF BEY

Thermo Electric Heal Pumps & Sub Miniatuwe Cryopenic Refmgergiors

3M GX250 glassytia PC board 0.031 and 0.062
E.F.Johnsan SMA Connectors

WAZGFP 2304 and WGPO 1296 Preamp Kits

$79.90

To order direct include $3.00 shipping and handling. From California add
sales tax. VISA/MasterCard orders are welcome. We will pay shipping
charges for all prepaid orders. NO C.0.D. please.

PROMPT SERVICE. SEMD FOR CATALDG MINIMUM ORDER $5.00
VISAMASTERCARD Accepied. CASH prepay fake 5% discount.
S&H * (TEMS (UPS) $3.75 - ALL OTHER ITEMS $2.50 (13t CLASS)
NY STATE RESIDENTS ADD 7% SALES TAX

ROUTE 21 HILLSDALE, NY
518-325-3911

R.D.2 12529

ALF connrnniicetlions. .
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ENTER MY 1 YEAR
SUBSCRIPTION TO RUN
AT THE LOW BASIC RATE
OF $19.97...44% OFF THE
NEWSSTAND PRICE.

With payment enclosed or credit card order I will receive a FREE
issue totaling 13 issues for $19.97

(] 2 YRS $29.97 /25 issues with payment) [13 YRS $41.97 /37 issues with payment]

ECHECKJMD . MC c VISA C AE D BILL ME
Card # e Exp. Date
Signature
Name —
Address
City State______ Zip

Canada & Mexico: $22.97; Foreign surface: $39.97. One year only, US funds drawn on US bank. Foreign air-

mail, please incuire. Please allow 4 to 8 weels for delivery. 346F6B

RUN « BOX 954 « FARMINGDALE, NY 11737



THESE COULD BE THE

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. N\

e Candid reviews help you make money-saving
decisions.

e Programs to add to your library.

e Instructions & tutorials to increase your skills.

e 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.

-
Send me a subscription to RUN for the regular sub-

KEYS TO YOUR FUTURE

T
i
e

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
o \ order (check or credit card)
S\ |\  of only $19.97. Send in the
,'_‘_-*;“"“\ \ coupon or call toll free
w2 1-800-258-5473. In N.H. call
1-924-9471.

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.

O CHECK/MO O Mc U AE U VISA U BILL ME

card # exp. date
signature

name

address

city state Zip

Canada & Mexico $22.97; Foregn Surface $39.97, | year only, US funds drawn on US
bank. Foreign airmail please inguire. Please allow 6 fo 8 weeks for delivery

RUN ¢ Box 954 * Farmingdale, NY 11737
346F6
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Kantronics UTU

The Universal Terminal Unit

For Everyone Else

Iﬁ__}(antronics UTU
UNIUEFESAL TEF?M!NAL UNIT

s L
B

Suggested Retail Price 199.95

KANTRONICS SETS A NEW STANDARD WITH THE
KANTRONICS UNIVERSAL TERMINAL UNIT.

UTU allows any computer with an flexibility to program for your specific needs.
RS232 port and a terminal program to The Kantronics Universal Terminal Unit
interface with any transceiver. Additional can send and receive CW at 6-99 WPM;
software isn’t necessary with UTU, as an RTTY 60, 67, 75, 100, and 132 WPM;
internal microcomputer gives the unit data ASCII 110, 150, 200, and 300 baud; and
processing capabilities to send and receive AMTOR. Dual tone detection and our
in four coded amateur formats; Morse code, unique bargraph tuning systemm make tuning
Radioteletype, ASCII, and AMTOR. fast and easy. Additional LEDs indicate

Sample terminal programs for IBM, Lock and Valid status during AMTOR
TRS-80 Model Il and IV, Kaypro, and other operation. The RS232 port is TTL or RS232
computers are included in the manual. level compatible.

Enhanced features can be user defined by If you’ve been waiting for a Kantronics

altering the terminal program, giving vou system for your computer, the wait is over.




>2> APPLE USERS <«

COMPUTER OWNERS

SYNTHESIZED
SIGNAL GENERATOR

Antenna

MODEL -
$6100D » Send/Receive CW with your VIC 20, PET, Design
MADE IN $345.95 Commodore 64, Atari 800/400! Software
USA plus shipping * HTTY for your VIC 20 and Commodore 64!

* Package includes program cassetie, /O Connector,
Hardware Schematics * SASE for Details.

€ CW - $14.95
P:‘;i\u RTTY - $16.95

26 PROGRAMS BY K3LF T0 HELP DESIGN
AND TUNE YOUR ANTENMNA ¥ FEED LINES

e Covers 100 to 185 MHz2 in1 kHz steps with thumb-
wheel dial * Accuracy 1 part per 10 million at all fre-
guencies = Internal FM adjustable from 0 to 100 kHz
at a 1 kHz rate ® Spurs and noise at ieast 60 dB be-

DIPOLES, VERTICALS, QUADS, LOOPS

low carrier » RF output adjustable from 5-500 mV at B FEED LINE LENSBTHS, LOSSES & SWR

e ; _ Both For $26.95 SAVE! PROPAGATION & DESISN OF COMPONENTS
50 ohms » Operates on 12 Vdc @ 1/2 Amp * Avail
ble for immediate delivery ® $349.95 plus shippin . * FUICH MORE. FOR NOVICE & BXPRRS.
d ey i e g WIREDITESTED TU $80.00 | COVERS HF - UMF, APPLE I1+ AND Ilw
* Add-on Accessories available to extend ’rEEI COMPLETE KIT TU $60.00 |
range, add infinite resolution, voice and sub-audible TU CIRCUIT BOARD $10.00 $15.92 check or M.0.
tones, AM, precision 120 dB calibrated attenuator ADD $2.00 SHIPPING EACH ORDER INCLUDES DISK, MANUAL & POSTAGE
» Call for details = Dealers wanted worldwide Many other Programs In stock.

amith Software Systems
3767 Cold Spring Creamery Rd.
Doylestown, PA 15961

Amateur Accessories, Dept. 73.

‘VANGUAHD LABS 311 | 6 Harvest Ct., RD7, Flemington, N.J. 08822

196-23 Jamaica Ave., Hollis, NY 11423 (201) 782-1551, 6:30-10:30 PM Eastern
Phone: (212) 468-2720 L___We Stock The MFJ1224 CWIRTTY/ASCII Interface

Designed And Engineered Especially For The Home

| "/ QUALITY SATELLITE TELEVISION RECEPTION

System A.

. Conifer's DE-2001 features a 12' antenna, contemporary styled receiver, motorized Ant. drive, LNA,
r 4 plus all the hardware needed for a complete installation, backed by a full-year warranty. The installa-
Efr}tn E'E"ﬁm' gives you over 100 pages of information and instructions. All this for only $2395.

N System B.
g glmsashg%ntanna, KLM Olympiad receiver, 100° LNA, polarotor |, and 125" of wire.
g y $14

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

5 & Pé (S’ﬁgl?}m:!}lg

19208 R. D. Mize
Independence, Mo. 64057

816-795-1413

- SATELLITE CONTROL CABLE

3TYPES AVAILABLE!!!

TYPE 1 TYPE 2 TYPE3
(General Purpose) (MTI) (Intersat)

4y ° 1 — RG59/U 96%
T T
=3 2@ 12-Gauge pper Braid
S @ 22-Gauge 3@ 18-Gauge 2 @ 12-Gauge
2@ 22-Gauge 3 @ 20-Gauge 6 @ 18-Gauge
Shielded plus Shielded plus 3 @ 22-Gauge

\ : Tinned Copper .
AVAILABLE <\ '\ Tinned Copper Dlrain Wirapp Shielded plus

IN250-500-1000 % '\ Drain Wire 3 @ 22-Gauge Shielded Tinned Copper

Lo

R e N lus Tinned Copper :
ORBY THE FOOT 2 @ 18-Gauge PD rl; el pPp Drain Wire

Only Nemal offers the quality construction RG59/U
Designed for easy, one-step installation, providing the copper shielding made to mil spec JAN C-17, 12-gauge
required cables for most earth station equipment ... all  conductors, tinned copper drain wires, and a true direct
in a direct burial jacket. burial jacket.

NEMAL ELECTRONICS, INC.

12240 N.E. 14th AVE., NO. MIAMI, FL 33161 ol
« COMPLETE Telephone: (305) 893-3924 s

| TOR
MR CS::EUE < * Also available: Complete line of coaxial and multi-conductor CUT ANY OF OUR
* PRICING cables, top-quality connectors and SMATV equipment CABLES TO MEET
AVAILABLEFOR  pRANCHISED DISTRIBUTOR KINGS CONNECTORS AUTHORIZED AMPHENOL DISTRIBUTOR YO~ DCort HENGTH

ALL QUANTITIES * Call or write for compete dealer pricing
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Better the R-70

At your own risk, you can soup up one of lcom’s
super receivers. How to do it was not read here.

Tom Carlson KE4AQ
Box 4/16
APO NY 09109

eing an avid SWRBC
DXer, | have read with
interest in many publica-
tions the consistently favor-

HEHI
MNARROW

@
NORMAL | 1 Oa46

g
‘ S

able reviews given to the
new lcom R-70 HF receiver. |
have been SWBC DXing for
a period of time using a
high-quality portable receiv-
er, but | finally reached the

point where | needed to up-
grade to another level to
snatch some of the weaker
stations | sought. With this
idea in mind, | 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
i5 indeed sufficient for many
applications, yet it seems
that many of the rarer DX
stations that | sought were
sandwiched between two or

more powerhouse SWBC
stations at = 5 kHz. Need-

Photos by D. A. Carison

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 |
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

Completed conversion. The switch may be accessed with Routing of wires from the switch to their respective connec-

ease through the top trapdoor.

54 73 Magazine = June, 1984
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Wires connected as per schematic diagram.

describe the modification of
the lcom R-70. At the 3rd -f
of 455 kHz, the SSB filter of

23 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
cochannel 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.

~See List of Advertisers on page 114

3. With the parts layout
diagram and schematic dia-
gram, locate R81, R75, D46,

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 D46

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.

| 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 vyour junk box. | 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

SUB-MINIATURE
D TYPE CUNNECTOR
u‘-ﬁ TEVITRA A ALY FJ a '"_'!T,'Tj"‘_“ :”l

ENITE 6 F |
$2.75
€4 00
$1.50
$2.75
$3.50
$1.25

? F'ARALLEL PRINTER

_# . CONNECTOR

$5.50 EACH

S.P.D.T.
{on-on)
CGLDER LUG

S.P.D.T.
EHMIMNALS

(on-on) :
PCoOSTYLE I A
NON-THREADED K|
HUSHING Tid 0. Ft
75¢ EACH st 100

$1.00 EACH
10 FOR $7 O 1]'11

S.P.D.T. ; ;
{un-n"-nn}é .:nn-q?}
HREAT THREADED

Bl ISHINC

QUALITY PARTS AT DISCOUNT PRICES!

KEY ASSEMBLY |SOLID STATE
*&ﬁ%“ 00 EACH

MINIATURE TOGGLE SWITCHES
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.
(on-olf-on)

SOLDER UG
TEAMINALS

; $1.00 EACH
| 10 FOA L4 00
% FiiA LA (0

D.P.D.T.
{(on-on)

82 m EACH [&

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
iIs 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.

RELAYS

MOTO

5 KEY

EDGE
CDNNECTUHS

QL_}EL“I&MWHEH‘ Pl
T FTETTITFTTE I eY ”H'il'il"l'ﬂ"l" o=

22/44 25 44 GOLD I ATE

. ¥ E;IEI' EACH
5 STATION
INTERLOCKING

.1_.

905 5. VERMONT « P.O. BOX 20406 - LOS A

® QUANTITIES LIMITED @ FOREIGN ORDERS
# MIMIMUM DRDER 3170 DO
& USA 5250 SHIPPING

ND C00f

SHIPRING

ALL ELECTRONICS cnp.

TOLL FREE ORDERS +»1-800-826-5432
(IN CALIFORNMIA: 1-B00-258-6666)
AK,.HI, OR INFORMATION = (213) 380-B000

INCLUDE SUFFICIENT

® CALIF RES ADLD 8 1/3%

L]
------

32.50 EA.EH

5 STATION
~ 20 | NON-INTERLOCKING

SAME AS AHOVE EXCEPT
EACH SWITCH DPERATES
INDERPENDENTLY
§2.50 EACH

Iﬂ‘
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PRICE
REDUCTIONS

TUBES BOUGHT, SOLD AND TRADED
SAVE $35—HIGH $8% FOR YOUR TUBES

~ Call Toll Free 800-221-0860
i Tubes

002 i ik $85100 7380, L. il $10.00

PO . i e B5.00: TI3BA i v vy 27.50

400A ... .0 o BELON S8 T2R s L i 105.00

ACX250B......... 00 BIOE: L e 12.50

f i o i L TR el €N 4850 TBBAT . L e s 82.50

} 550 1 e Y W 1200 B84 ... .. 26.50

: B3 o s Ve e SO BB e ol 175.00

J'BEAM UHF 61468 .. s s TO0 T BB ey v v 195.00

oo R L S G238 BB T ey 495.00

BOBAEY ety e Shrdoleiln e ) R e ] T 12.50

Wik ANTEN NAS! Semiconductors

! | MRF 245/SD1416.$30.00 MRF644 ....... $23.95

. MBF- 4548 ... ... 1495 SD1088 .......... 19.95
Just in time for Sprln We're passmg these sav- MRF 455. .. . 1095 2N3055 .. ........ 75
mgs on to you—the U F enthusiasts! For a limited LT g L 12 50

time only, purchase these popular antennas at very RF Connectors
special prices: PL2B8 .. ook 10/8495. MASB.oiia b 2.50 ea.
& PLEBN. .o s 10/8:85 M3IBDY. .0 vieuinisin 1.75 ea.
‘.tl* @ UG175/176...... 10/1.60 Type “N" Twist on
70/MBM 48 Elomont $7638 5995 | | USZBU . 20 ea FGB. . 5475 e
{  70/MBM 88 Element $T05-50- $39 95 Allow $3.00 min. for UPS charges |

10 + 10 XY J- Twist (EM) 11.3 db gamn $79 95 i 2115 Avenue X Brunmyn' NY 11235
SHIPPED RIGHT TO YOUR DOOR! INDUSTRY SINCE 1922 Phone (212) 646-6300

For Your CCTV Security And Color Production Reguirements

A CAATACAT

‘ WORK THE U.H.F. BANDS

Add a transverter or converter o your existing 10m, 6m or 2m equipments

Choose from the largest selection of modules avadable tor DX, OSCAR.,
EME, ATV

TRANSVERTERS MMT 144-28 $179.95
MMT 432-28 (5) $269.95
MMT 439-ATV $349.95

M 9. ATV $349. b »
MMT 1296-144 $339 .95
MMX 1268-144 $259.95 " ®

: S
NEW! l COMMUNICATIONS, Inc. o

OTHER MODELS AVAILABLE AUTOMATI
write for details O ¢ ANTE“NA
POWER AMPLIFIERS MATCHER
all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100 and up-1268-20/up-1296-20)
2 Meters: IOW outpat MMLI44- 1015 1W or 3W in $269.95
[ output MM 144 [0S LA inpmt R L5
AW output MMLI44-531).5 FOVY ampwit 5214 .95
HW outpat MM 44301 5 IW or AW in. 5109.95
2% ontpul. MML144-25 AW anpaat $114.495
432 MHaz: LOOM otput MMIL432: 10 1MW gt 13199 s
AV outpot - MMIL432-540) LW it $2349 U5
W output MML432-30-LS  IW or 3W in $199.95 |
I268-1296 MHz:  20W output UP-1268-20 2-3Winput  $450.00 MATCHES ONE ANTEHNA
200 outpit UP-12596-20 2-3Winput  $450.00

DIPOLE OR LONGWIRE

.3 TO 70 MHZ.

ANTENNAS (incl. 50 ohm balun)
2 Meter |-Beams: 12.3 dBd gain i
8 over 8 Horizon'l pol DB-2M $63.40 T e

1250-1300 MHz Loop-Yagi 1296-1.Y $44 .95 ;

1650-1750 MHz Loop-Yagi 1691-LY  $59.95 70/MBM 4 VSWR LE SS THAN 1.5:1
70 cm/MBM 48 $59.95 Send 40¢ stamps for |
70 em/MBM B8 $89.95 details of all our VHF/UHF * INSTANT MATCHING #
Pre-selector filters ;:f:ﬁm.npliﬁerﬁ Antennas NO COHTROL LEADS »
Low-pass filters Trans.verlen. Crystal Filters e > YEAR WARRANTY -
. Varactor triplers  Converters : CONTACT :

MAGNUM DISTRIBUTORS INC.

1000 8. DIXIE HY. W. »# 3

POMPANO BCH. FL. 33080
305-786-2002 TLX B143868

Spectrum International, Inc. -_?ISA

Post Office Box 10848 i
‘ Concord, Mass. 01742 USA --436 @
 —— ﬁ

56 73 Magazine * June, 1984




WN THE WORLD
WITH THE R3

NO RADIAL
VERTICAL

10, 15, 20 METERS

cals. Optimum curent distribution_gives
ificienc mmm radiation for DX

e hlhp linh performance antenna features
to those living in apartments, condominiums ﬂ-
or on small city lots. Even if you have plentyof
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.

R3 is a complete antenna system ready to in-
stall in virtually any location from ground level

to roof top.

FEATURES
3 dB Gain, ref YaAwhip
No Radials
360° Coverage
Integral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volit Operation
75 ft (22.9m) Control Cable Included
Only 221t (6.7m) High
1 sq 1t (.09 sq m) Space
Self Supporting
Stainless Steel Hardware
Mount: Sleeve Type Fits Pipe Up To

éfn IE:‘EE;TI: :‘:t.omd and Set Up For THE ANTENNA COMPANY

l-.l- JI""4["""
+

- 141 CORPORATION

::Ltnhh :::'-mnmrr GPT::LT = 48 Perimeter Road, PO. Box 4680
el o |
e AL OF Tos PEREORMANCE without B s e

the need to buy tower, rotator and associated
hardware. R3 IS ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
NOBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

TELEX 953-0O50 CUSHSIG MAN
AVAILABLE THROUGH DEALERS WORLDWIDE
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i,
"

$99.95 vriseo

l-fn rEF :-..l, TUNER @I

MaToRNG VELEC

HGI’JEL MFJ-841D

RTTY/ASCII/CWCOMPUTER
INTEHFACE MFJdﬂlsgg 95

e R S
- Hrm fe )
- - ERSFUTIE T &TT
$0;5;:00090 p
am ® 0 W Ly _, T —— ’

Send and recsive computerized RTTY/ASCIl/
CW with nearly any personal computer (VIC-20,
Apple, TRS-80C, Atari, Ti-99, Commodore 64,
etc.). Use Kantronics or most other RTTY/CW
software. Copies both mark and space, any shift
(including 170, 425, B50 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. Bx1%x6 in. 12-15 VDC or 110 VAC with
adapter, MFJ-1312. $9.95

RX NOISE
BRIDGE

Maximize 2
your antenna N pacwee
performance!  $59.95 mrFJ-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. Cnmprehansiue
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
lvity, 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.
Gx2x6 in.Uses 9V

battery, 9-18 VDC or

110 VAC with adapter,
MFJ-1312,$995. 9

[ ¥ E® (1"

W

MF3 ACCESSORIES

300 WATT ANTENNA TUNEH HAS SWH/WATTMETEH ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ's fastest selling tuner packs in plenty of new features!

» New Styling! Brushed aluminum front. All metal cabinet.

o New SWR/Wattmeter! More accurate. Swiltch selectable
300/30 watt range
« New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load.

e 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

s. Read forward/reflected power.

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

NEW whips
FEATURES

, 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.

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER

Turn your synthesized scanning ~ $39.95
2 meter handheld into a hot Police/ == pFJ

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. 2%x1%zx12 in. BNC connectors.

MFJ/BENCHER lsEYEH
COMBO i

MFJ-422 .- H, 9"’
31 04 95 . : o ' -8
T]]" best of Py \'i : ”

all CW worlds- ' :

a deluxe MFJ Keyer in a compact Configuration
that fits right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-

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

or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base with

non-skid feet. Uses 9 V battery or 110 VAC with |

optional adapter, MFJ-1305, $9.95.

VHF SWR/WATTMETER
mrJ-812 $29.95

Low cost

VHF SWR/
Wattmeter!
Read SWR

(14 to 170 MH2)
and forward/
reflected power
at 2 meters. Has 30 and 300 watts scales. Also
read relative field strength. 4x2x3 in.

L e Si1 05
Tune up fast, extend

life of finals, reduce r—*’

ORM! Rated TKWCW = gy remsun
or 2KW PEP for 10 min-

utes. Half rating for 20 | i
minutes, continudus at .

200 W CW, 400 W PEP. -..______....4
VSWR under 1.2 10 30 |
MHz, 1.5 to 300 MHz. s =
Oil contains no PCB. “aoom—m——
50 ohm non-inductive resistor. Safety vent.
Carrying handle. 7V2x6% in.

24/12 HOUR CL!'J.NZ:I'(:‘r ID TIMER

MFJ-103

&
/

Switch to Zl
hour GMT or
12 hour format!
Battery backup
maintains time during power outage. |D 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 WWV. Lock
function prevents mis-setting. Power out, alarm
on indicators. Black. 5x2x3 in. 110 VAC, 60 Hz.

DUALTUNABLE SSB/CW
FILTER mrJ-7528 $89.95

—"
BN oo st 1 e o~ i

Dual filters give 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 QRM. 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.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).
* One year unconditional guarantee » Made in USA.
» Add $4.00 each shipping/handiing e Call or write
for free catalog, over 100 products.

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

AR,

S

MFJ ENTERPRISES, INC. -9
Box 494, Mississippl State, MS 39762
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FREE MFJ] SOFTWARE

Free MFJ RTTY/ASCII/CW 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.

o e LR - e e el N iy
) 3 SRS

- e A= 5
- e ! -
-

i e :

‘Most versatile E'[TI'! ASCII/AMTOR/CW Inter

mmmmm VIC-20 and Commodore
B4, Gives you more features, more rmance,
#ﬂlmfﬂwﬁtmtﬂmwm ,
ﬁmmmmwﬂ %,

"UNIVERSAL SWL RECEIVE

ONLY COMPUTER INTERFACE
FORRTTY/ASCII )"AMTOR}' Cw

FREE MFJ RTTY/ASCII/CW Software

TAPE AND CABLE FOR VIC-20 OR C-54. ORDER MFJ-1225/
MFJ-1264 FOR VIC-20 OR MFJ-1225/MFJ-1265 FOR C-5L.

Use your personal computer and communications
receiver to receive commercial, military and amateur
RTTY/ASCI/AMTOR/CW traffic.

Plugs between receiver and VIC-20, Apple, TRS-
80C, Atarl, TI-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software.

Coples all shifts and all speeds. Twin LED indicators
makes tuning easy, positive. Normal/Reverse switch
gliminates tuning for inverted RTTY. Speaker out
jack. Includes cable to interface MFJ-1224 to VIC-20

.--\. _} e el :
S =

__wmnrm vr&-mm_'! |
8 :

UNIVERSAL RTTY/ASCII/AMTOR/
CW COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore 64 or other personal computers. Uses
MFJ, Kantronics, AEA software and other RTTY/CW software.

EKABE IHB LUDES MFJ-
EED ONLY VIC-20 OR
RTTY/ASCII/CW. OR

New HF.HZ?I HTTTIA:I:IIMHTUMEH 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,
T1-99, Commodore 64 and most others.

Use MFJ software for VIC-20, Commodore 64 and
Kantronics for Apple, TRS-8B0C, Atari, TI-99 and
most other software for RTTY/ASCII/AMTOR/CW

Easy, positive tuning with twin LED indicators.

Copy any shift (170,425,850 Hz and all other shifts)
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCII).

Coples 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 fliter gives
good copy under crowded, fading and weak signal
conditions. Automatic nolse limiter suppress static
crashes for better copy.

Normal/Reverse switch eliminates retuning. +250
VDC loop output drives RTTY machine. Speaker jack.

SUPER RTTY FILTER

MFJ-T25
$ 39 95

Super RTTY
filter greatly
improves copy under
crowded, fading and weak signal condltions.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.

‘or Commodore 64. 4Vzx1 Vx4 Y% Inches. 12-15 VDC or

110 VAC with optional adapter, MFJ-1312, $9.95.

MF] RTTY CW
COMPFUTER INTERFACE

MODEL MF 5 "I .

MFJ-1224

Aumm: Irlcldnn 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. Pius 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. Avallable 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 Iinternal DIP switch.

Use Galfo software with Apple, RAK with VIC-20,
Kantronics with TRS-80C, TI1-99, N4AEU with TRS-80
I, IV. Some computers with some software may re-
quirg some external components.

Metal cabinet. Brushed alum. front. 8x1%x6 in.
12-15VDC or 110 VAC with adapter, MFJ-1312,$9.95.

MFJ-1223, $29.95, R$-232 adapter for MFJ-1224.

CWINTERFACE CARTRIDGE
"~ FDH VIC-20/C-64

High performance CW
Interface cartridge. Gives
excellent performance

: 39 HFJ-‘IEI under weak, crowded, noisy
conditions. Works for both VIC-20 and Commodore
64. Plugs into user's port.

4 pole 100 Hz bandwidth active fliter. 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 other software.

Also copy RTTY with single tone detection.

F
"

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN3 DAYS FOR PROMPT REFUND (LESS SHIPPING)
¢ One ysar unconditional guarantee * Made in USA.
» Add $4.00 each shipping/handling « Cail or write
for free catalog, over 100 products.

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

800-647-1800. cal s01-323-5869
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

-,

MFJ ENTERPRISES, INC. -9 |
Box 494, Mississippi State, MS 39762
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Elegant Rotating

K9AZG did it right. W4RNL makes it better.
For sightless and sighted hams alike, this update

L. B. Cebik W4RNL
2514 Dereck Drive, Apt. H-1
Knoxville TN 37912

simple 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

to a 1982 article will be revealing.

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 ldea
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 tumn on one of
two relays that close in par-
allel to the CDE switches,
thus activating the rotator.
That is the function of the
K9AZQC 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

F
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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 cal
bration pot, but the other
end of the scale goes to
ground.

The quick fix for this

ROTATOR POSITION
POTENTIOMETER

s00Q
T o

ROTATOR
METER SUPPLY
Iy VOLTS

=l I

|

/

/

-
T —

‘l'-_‘

8

1
B:CCW

/
/

A«CW 1p
3

= VOLTAGE COMPARATOR
INPUT CIRCUNTS

&
!'-_-.: l = 10 BRAKE CONTACTS

iN CDE CONTROL
Box

BEAM AIMER SENSING
POTENTIOMETER

23KA

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

>

EXiSTiNG POWER
TRANSFORMER

QUICK Fix

_sﬁi ‘

INADO!

10 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

PCH
POT

c0K TaK

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-uF capacitor

+|2V

CLOCKWISE

I

25K

DIRECTIONAL $
CoNTROL |

E

EXISTING CIRCUIT

|—%~—-' TD PIM §
100K

256 fe—re—b

fe

I-vw—. TO PIN &
,J,:EE.-B

& —

.

QUICK FiXx

—t e T PN 5
IQ0x

&
(1]} AT0

22 uF
I 100

=i T PIN &

s 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

TRANSFORMER
FUSE 300ma

SPST /B4

HOVAC

+2V

l 470 BV =BV

4

COE CONTROL 80X
TEAMINAL STHIP

TO BRAKE CONTACTS
IN COE CONTROL
BOX

T ———

Fig. 5. A simplified beam aimer for the CD44 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 s



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 K9AZGC. Perf-
board works well for proto-
types, although printed-cir-
cuitboard versions would
make an excellent club proj-
ect. The photos show the
WA4RNL layout. In both pho-
tographs, the rear board

Part

Transformer, 12 V, 300 mA
Ac switch, SPST toggle
Fuse, 3AG, 1/8to 1/4 A
Fuse holder, clip-in
1N4001, 50-piv power diode
7812 12-V regulator

7912 —12-V regulator

6V zener diode, 1 W

1000-«F, 25-V electrolytic capacitor

470-«F, 16-V electrolytic capacitor
22-uF, 16-V electrolytic capacitor
5uF, 16-V electrolytic capacitor
1-uF, 50-V tantalum capacitor
.1-4F, 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.

containing the relays for a
CD-44 rotator is mounted a
full inch above the case bot-
tom to clear the socket pins.

ofLar
eNz222

+[2V : B
LSSy .
K3

I000xF I ﬂL

T2

=12y

i

!

cuitry was omitted. The for-
ward board containing the
power supply and compara-
tor circuit rests on half-inch

e \ ] o TO BRAKE CONTACTS

e . —* N CDE CONTROL BOX

Ki=K3=12V DPFDT

RELAYS

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-

For the CD-44, the delay cir- pillars to ease front-panel er in the case. The new
Parts List
Quantity Radio Shack  Terminal strip, barrier or
Fig.5 Fig.6 Number feedthrough, 8 contact 1 1 274653
1 1 273-1385 25-kilohm potentiometer,
1 1 275612 panel mount, and knob 1 1 "
1 1 170-1270 20-kilohm PCB potentiometer 2 2 217-336
1 1 270-739 1-megohm PCB potentiometer 1 217-338
2 2 276-1101 220-Ohm, 1/4-W resistor 1
1 1 276-1771 1-kilohm, 1/4-W resistor 5 6
1 . 2-kilohm, 1/4-W resistor 1
1 276-561 10-kilohm, 1/4-W resistor 3 5
1 2 272-1032 15-kilohm, 1/4-W resistor 2
1 2721030 75-kilohm, 1/4-W resistor 2 2
1 1 272-1026 100-kilohm, 1/4-W resistor 2 2
1 2721024 470-kilohm, 1/4-W resistor 1
1 1 . 1-megohm, 1/4-W resistor 2 2
1 . Case, about 5° wide, 6
1 276-1712 deep, 3" high 1 1 270-253
1 276-1999 Perfboard (cut from 4%z *
3 - by 67, or make PCB) 1 1 276-1394
Miscellaneous wire, rotator cable, solder, terminal pins, ac cord,
2 3 276-1617 grommet, etc.
2 5 276-1995
2 4 276-1820 *Note: Parts not listed with R.S. numbers are available from DigiKey,
3 3 2761622 Jameco, and other mail-order sources; or experiment with the
nearest available value.
2 3 275-206 Total estimated cost with new parts: $25 to $35.

73 Magazine = June, 1984 63



HI-Q BALUN

* For dipoles, yagis, inverted
vees and doublets
Heplaces 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
Buiit-in DC ground helps
protect against lightning

Only $14.95
HI-Q ANTENNA CENTER INSULATOR

* Small, rugged, light-
weight, weatherproof
* Replaces center insulator
il : . s

Handles full legal power

\ and more
d_ ‘ * With SO 239 connector
> $6.95

HE 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

Only $29.95

DIPOLES

MODEL BANDS LENGTH PRICE
Dipoles

D-80 BOI7S 130° $31.95
D-40 40115 66 28.95
D-20 20 33 2795
D-15 15 22° 26.95
D-10 10 16° 2595
Shortened dipoles

SD-80 BOI7S a0 35.95
SD-40 40 45 33.95
Parallel dipoles

PD-8010 B0.40.20,10/15 130° 43.95
PD-4010 40,20,1015 66 37.95
PD-8040 B0.40/15 130 39.95
PD-4020 4020015 66’ 33.95
Dipole shorteners — only, same as included in SD models
S-80 8OI75 $13.95/pr.
S-40 40 12.95/pr

All antennas are complete with a HI-Q Balun, No. 14 antenna
wire, insulators, 100" nylon antenna support rope (SD models
enly 50°), rated for full legal power. Antennas may be used as
an inverted V, and may also be used by MARS or SWLs.
Antenna accessories — avallable with antenna orders

Nylon guy rope, 450 1b. test, 100 feet $4.49
Molded Dogbone Type antenna insulators 1.00/pr,
50-239 coax connectors 55

No. 14 7122 Stranded hard drawn copper antenna wire 08/t
ALI__ 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

Dealer Inquiries Invited

—= ==
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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. | do not recom-

GLB

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

s Ready o operate—wired & lested
—LOW COST
» Easy to learn. easy 10 use
* Byilt-in packet Modem
& [Jse with computers, lerminals
teietype machines
e R5232 senal interface— 45 10 9600 baud
» Uses both ASCI and Baudo!

» Programmed for both AX.25 & VADC at 1200 or 600 baud
* Automancally recognizes protocol of inComing messages

* {ver 60 commands
» Cusiom cal! sign option

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.

PACKET RADIO

GONTROLLER

MODEL PK1

(shown with 14K RAM
and 8K ROM)

» Stores recesved messages until reguested at a later time

» “"Block " mode for transternng computer data

» Dperates 35 an unafiended repeater
» Activates leietype molor o print messages
e Board accepls up to 14K of RAM

e Can be customized for LANS and up to 56K RAM

MODEL PK-1 wired & tested w/4K RAM
Additional memory (up to 14K total)

Manual only—credited with purchase

(add $2.00 for shipping)
RTTY adapter board

$149.95
10.00/2K

8.95
12.99

Custom cabinet—includes installation of TNC, 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, sirips,
preselector preamps, CWID'ers & synthesizers for amateur & commercial use.
Request our FREE catalog. MC & Visa welcome.

GLB ELECTRONICS

1952 Clinton St

-

=1ie

/16-824-7936. 9 to 4

NY 14206

L



mbm 68 FINE GOLD Presents b
HAM JEWELRY =

in 14K Solid Gold | ﬁ-:xﬂ
ALL PIECES ACTUAL SIZE! Alh

} Enlarged
W W To Show Detail
&

Yl _
® i)
& : hy

o 1 "
g | h*)
P ! s RADIO
J-38 . TRANSMITTING is the ACTIVE
M1 M

only thing this J-38 won't KAIRAY | RA
do! This 14K hand-made replica is meticulously y
exact — down to the spring-loaded key-pad and You'll be glowing "RADIO ACTIVE" with your call

This finely detailed MICROPHONE in 3-D 14K gold maoving lockout! 51 49 95 sign engraved on this handsome piece!
steps right out of time itsell! Hand carved precise ' $49 95

details and proportions! 3103(}0
THERE IS NOTHING LIKE THE FEEL OF GOLD! °R

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!

93y, ““ must say that this is the nicest
. . ¥
@;:_{:)) jewelry that 've seen yet. In particular
Pg{:{;q the J-38 Key Pin is outstanding . . . what
p2 | KAIGAY | a great thing to wear to a hamfest or
club meetings! These pins could attract
as much attention as my new car — and

it has everyone looking!"’

Wayne Green
W2NSDH

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

LEASE PRIN
BILL MY: e 2

CIMC#
CIVISA #
EXP. DATE

PRODUCING FINE
JEWELRY IN
N .
SAN DIEGO FOR Lo R
[ ENCLOSED IS A CHECK FOR

10 Y-EARS - PIN | PENDANT
O PIN | PENDANT Please include $3.50 for postage, handling and Insurance.
CLUIBHL“iglEunnlEs 0 PIN /| PENDANT Califomnia residents add 6% sales tax.
ps L PiIN /| PENDANT Name

ASK ABOUT B PIN | PENDANT Address
COMPANY LOGOS OP3  PIN / PENDANT Clty/StateZip
a

PIN /| PENDANT

Bank Reference: . PIN / PENDANT
SECURITY PACIFIC BANK PIN | PENDANT

e R ey ROBERT LEE FINE GOLD » 520 E STREET, #502, SAN DIEGO, CA 92101
PLEASE ALLOW 2-3 WEEKS FOR DELIVERY.
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Communications special




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 91.5ZZ 118.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 3Z 162.2 5B
74.4 WA 97.47B 127.3 3A 167.9 62
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.5 4Z 179.9 6B
82.5YZ 107.2 1B 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5YB 114.8 2A 151.4 57 203.5 M1

« Frequency accuracy, * .1 Hz maximum - 40°C to + 85°C
» Frequencies to 250 Hz available on special order
+ Continuous tone

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 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

[ master charge

w wTEEE |
i |
—— |!‘

d COMMUNICATIONS SPECIALISTS s

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021




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.

round 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

o W

L3 = ]

High-power pentode.
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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

Klystron.



“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
yvour local lumber yard to
purchase six-inch by one-
inch-thick shelving. (Even
though it is called 17, it
measures only %” thick.)
The material is then cut
intotwo 6% " and two 42"
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 "
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

-~ See List of Advertisers on page 114

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
4125A, 1625, 807, and 24G;
klystrons such as the 2K25,
2K26, and 4178, 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

scene of tubes with two
plate caps was formed on
one set of bookends using

H.ﬁlLE—rl

™
|
Harq .

_ _—— HOLE FOR TUBE SOCKET

the RK-34 (father), 2C26
(mother), and HY75A or
HY114-B (baby) tubes.

3
e

B0 O SOER © 0 DL, © 6 B © 0 ST © 0 ST ©'c) ST © 5 0 TR0 0) oo

AMATEUR AND COMMERCIAL
COMMUNICATION SERVICES

**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 *REPAIRS
*TESTS * MODIFICATIONS
*EVALUATIONS *INSTALLATIONS

II'
Illnl.-l R

I'l II| ] \ II'

A —

I|I | ||l' I'I '.I LA

**F.C.C. Licenses;
*General Radiotelephone (ship radar endorsed)
*Second Class Radiotelegraph (ship radar and aircraft
radiotelegraph endorsed)
*Amateur Extra Class
I i
I'-lil- \ -.‘I'| l.\ III-' .'I.." .".i!'.r”[ljl f
CONANAAUNIIC A TIONS
13313 FOREST HILL RD.
GRAND LEDGE, MICHIGAN, 48837

o i

Geff N8CE -~
6-10 PM. 517-626-6044 =
Sun. thru Thurs. @\
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Ken Kolthoff KBAXH/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.

he 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,

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.
| have had good results us-
ing them on various proj-

b

INPUT
23.2VDC

¢ %jﬁﬂs

L]
. |

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 | obtained came
with a 24-volt plug-in power

NOTE
UNLESS OTHERWISE SHOWH,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN muF

e >
IIIEI X2l

Z |

8.1 -
YL
C3A

Iiﬁﬂ.lf
ry 77

SHUNT -DSIVE VIBRATDR
El

SERES - DRIVE VIBRATOS

A
z] M
22 M
INPUT | .- )
12=14YDL
5 ci o
7 S000
{0
1
NOTE

UMLESS OTHERWISE SHOWM,
RESISTORS ARE IN OHMS,
CAPACITORS ARE IN pauf

L3 L2
2 0H 22 uH
'_ L -._ L ™ .-';:tt
i r;Et :IEI SUTEUT
I3SVDLT
—=C38 2 g
35uF 5000 inm
C3a
7 7y

SHUNT -DRIVE VIBRATOR
El

SERIES - DRIVE VIBRATOR

Fig. 2. Power supply modified for 12-14 volts dc.
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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-thechassis 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. oo s

Race car communications exclusive Kulrod® plating, gives your
demand the best from an antenna anfenna high conductivity fo assure
under some of the worst conditfions. that maximum power goes info
Split second decisions require reliable communicating — not heat.
signals at exceptionally high speeds. That full measure of performance
That's why Larsen Anfennas are goes info our product integrity foo.
used on race cars af the Indy 500. With a no nonsense warranty that
Because Larsen Anfennas are won'f slow you down.
designed fo fake high speed with So, whether you're following the
minimal signal distortion. Proving they racing circuit or a local rescue effort,
can fravel in the fast lane without you'l find Larsen Antennas will keep
putting a drag on their performance. you ahead of the situation with
Larsen’s precision fapered sfainiess dependable performance. Ask your
steel whip provides maximum favorite Amateur dealer fo
flexibility while minimizing radiation demonstrate how you can hear the
pattern distortion, giving you a clear difference with Larsen Anfennas.
consistent signal. And Larsen’s Write for our free Amateur catalog.
322 @rsen Fintennas

IN USA: Larsen Electronics, Inc.
11611 N.E. 50th Avenue PO.Box 1799 Voncouver, WA 98668 Phone: 206-573-2722

IN CANADA: Canadian Larsen Electronics, Lid.
283 E. 11th Avenue, Unit 101
Vancouver, BC. V5T 2C4 Phone 604-872-8517

KUirod® is a registered tfrodemark of Larsen Electronics. inc. in USA and Canada.

Kuirod® is a registered frademark of Larsen Electronics, Inc. In USA and Canada.
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R-109 10-meter FM receiver with internal power supply
PP-282.

large 1.6-Ohm resistor, R2, 6) Solder the wire on the

Bottom view with the modified power supply in place.

shorting it out of the circuit.

2) Disconnect the three
wires (2 yellow, 1 red) from
terminals 4, 5, and 6 of
power transformer T1.

3) Solder the yellow wire
formerly on pin 4 of T1 to
pin 6 on vibrator socket X3.
4) Solder the vellow wire
formerly on pin 6 of T1 to
pin 1 on socket X3.

5) Solder the 1-Amp, 400-
volt bridge wires marked ac
to terminals 4 and 6 on T1.

rectifier marked — (nega-
tive) to ground, pin 7 of
socket X3.

7) Solder the red wire
formerly on pin 5 of T1 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.

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 S1 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 ] 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. B

Author’'s note: The power-supply
conversion also works with the
RT-70 6-meter FM transceiver.

8OM IN 24 FT!

HAL-TRONIX, INC.

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MH2z)

2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING A FITTINGS. . . .$19.95
2304 MODEL #2 KIT (with preamp) . : $29.95
2304 MODEL #3 KIT (with High Gain pmampl $39.95

MODELS2&A3WITHCOAXFITTINGSIN 8 OUT ANDWITH WEATHER-PROOFEDDIE
CAST HOUSINGS

BASIC POWERSUPPLY ... ...
POWER SUPPLY KIT FORABOVE WITH CASE

ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FDFr MEIFIE INFO.

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.

.$10.95
$24.95

BUY YOUR FIRST UNIT AT $99.95
3 OR MORE UNITS AT $89.95 ea.

*HAM MICROWAVE RECEIVER

Put a broad bandwidth 80M di

pole in 24 ft with the

SLINKY DIPOLE" antenna. Comparable low SWR, space

19dB GAIN

NTSC RF Modulator with saw filter kit $19.95
{for use with computers, satellite systems and imterfacing)

Cabinet, power supply and hardware $12.95

HAL Proximity Keyer $19.95

HAL 1.2 GHz Prescaler buill and lested . %8985

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH { — 3dB POINTS),

KIT $8.95

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 USA.
Money Back Guarantee
Virginia residents

add 4% sales tax
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HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHz TO 1.4 GHz, 12dB GAIN

FULLY ASSEMBLED ANDTESTED $12.95
HAL-PA-21 GHz 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 ANDTESTED $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 20¢ STAMP FOR FREE FLYER.

/

HaL T ronix iwe. @~

P.0. BOX 1101 2
SOUTHGATE, MICH. 48195
PHONE (313) 285-1782 L “*“g:g;—; NOWLAND




73 INTERNATIONAL

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re-
ports from our floreign 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 Silve LUT1DZ
Grupo Argentino de CW
Carlos Dihel 2025

1854 Longchamps
Buenos Alres

Argentina

Carlos Vianna Carneiro PY1CC
Aua Afonso Pena, 48/701
20270 Rio de Janeiro

Brazil

THE LU3Z1 SOUTH
SHETLAND ISLANDS DXPEDITION

Pushed by the same marvelous im-
pulse, the spirit of radio amateurs, the
GACW (CW Argentine Group) sponsored
the LU3Z DXpedition to the South Shet-
land Isiands, following the success of the
pravious LU7X (1979) and LBD/X (1982) ax-
peditions to the States Islands for the CQ
Woridwide CW Contest.

Aware of its responsibility, the GACW
group operators for such DXpeditions are
chosen from among the most reliable and
skiliful DX men in the group, and the
splendid results in former and present
DXpeditions show this to have been done,
for operating capabilities, techniques,
rules, and athics ware 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
Macional del Antarctico (Antarctic Nation-
al Management), which rules all activities
concerning the Antarctic continent in Ar-
gentina—the Instituto Antarctico Argenti-
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
reaponsibility!

Alberto LU1DZ started the job to get all
that was missing: Oscar Rosity LUSDVO
brought a rotator, Jorge Almoyraghi
LUTEWL got a 3.5kW generator from the
Alr Force, fuel and transportation to the
docks were the job of Benjamin C. Caval-
lin LUBEMB, together with a second,

4 B-kW, generator. A 24-meter lower came
from LUBDQ, a 3-element tribander Palom-
bo beam was the contribution of Salvador
Palombo LU3FG, and Carios Rodriguez
LUZDFX brought his own transceiver.
Aonaldo Sliva LU3EDZ checked and pre-
pared the generators,

LUTXP, LUBDQ, and LU1DZ were to be
the team, but almost-last-momeni rea-
sons stopped LU7TXP and LUSDQ 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 Paraiso,
Alberto and Ronaldo 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-
iente 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 contacl, with W5SRK,
followed by CPTGM, LUSAX, and LUTXP.
The first SSB QSO was with LU4US/mo-
bile on January 2B8th, and then came
LU2CM/Imobile, LU1DBQ, LU4QD, 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, happilly got to
not more than ten or fifteen meters from
the whales. A possibie 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 QRN level close to
S5, and S7 on 20 meters. This was true for
weeks, which will give you an ideal

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
QS0Os on lower bands? Conditions on 20
were good untll 0430Z, but then trans-
horizon radar came on, S9 plus 40! From
daybreak to afterncon, 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 QSO 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 wesf! From

The helicopter moved all equipment between beach and ship.

0230Z to 0500Z, the antenna beamed west
of America presented strong echo trou-
bles; the samea 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-
plest moments were when the 57 stations
in South America, Central America, North

America, and Europe all QSO'd 160
meters!
During rest periods, an automatic

beacon operated CW at 28277, 30 Watts,
dipole antenna, for lonospheric observa-
tions. It was exciting to hear the LUIUG
5Watt beacon, vertical antenna, 28255
kHz, back in General Pico City, province of
La Pampa, 124 meters above sea level (a
12BY7 and ELSE),

Exciting, too, was the visit of the Willl-
waw, Willy de Rose's (VKSXR/MM) S-metear
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
QSOs were made, 17,854 in CW and 2,471

SSB. Totals by bands: 160m—57, B0m—
204, 40m—1,105, 20m—8,916, 15m—6,414,
and 10m—3,429, Six continents and 123
countries were worked. THE QSO was on
160m with K7PQS/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, BOm with the V at 15 meters
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
0800Z

Ouring pileups, as many as 186 QS0Os
were realized in one hour, but after we got
to 12,000 QSOs, pileups decreased and
the rate came down to 120 QSOs 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 anxle-
ty to go home brought new strangth to
Alberto and Ronaldo, and in about ten

LUTDZ 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 firstclass 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 LU3Z] South Shetland Islands DXpedi-
tion a success to be remembered.

QSLs were to be dellvered to GACW,
Carlos Dihel 2025, 1854 Longchamps,
Buenos Ailres, Argentina—an address
well known to DXers.

AUSTRALIA

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

Ausftralia

There are many contests on the ama-
teur-radio bands throughout the year and
Australla has Its fair share, with most of
us entering these contests, either serious-
ly or in a lighthearted manner.

However, thare is one contes! in Austra-
lia that is never entered into with a flip-
pant or lighthearted manner because of
what it represents.

| 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 WWII, This date, August 15, has
special significance for us as it was on
that day, in 1945, that all WWI| hostllities
ceased in the Pacific area.

The trophy itself is of typical amateur-
radio-oriented design, featuring a yagl an-
tenna mounted on a tower, This trophy is
perpetual, beling 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 VKD 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 atl 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 (VKS), with
their latest win In 1883 making it ten wins
out of the las! 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—Australian Capital Territories
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Landing beach, 600 meters from the QTH,

QTH site at the Tenlente Jubany station,

® VK2—New South Wales (plus Norfolk
Island, Lord Howe Island)

® VK3I—Victoria (and remainder of Aus-
tralian Antarctica)

® VK4—Queensland (and offshore |s-
langs—Willis and Thursday)

® VK5—South Australia (and Northemn
Territory— VKS)

® VK6—West Australia (and offshore is-
lands including Cocos, Keeling, Christ-
mas, Heard, and part of Australlan Antarc-
tica)

® VK7—Tasmania (and Macquarie Is-
land)

The VK@ 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 thelr 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 governmant
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 QRM all over the bands that
we hear with some of the larger contests,
for we have only approximately 14,000 ii-
censed amateurs In Australia, with a
percentage of these restricted to VHF and
above. Also, not all of the remaining
amateurs are interasted 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 Q50 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 1880 to cater to those amateurs who
hold two licenses, namely the Novice and
the Limited. There has been an abnormall-
ty with this class of license which our
DOC (Department of Communications)
has rectified this year.

Praviously, 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 |-
cense in the theory aspect but has failed,
or has not tried, the test on CW at 10 wpm,
sand 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 speclal 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 al 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
fuli-call license.

BRAZIL

Carlos Vianna Carneiro PY1CC
Rua Afonso Pena, 49/701
20270 Rio de Janeiro

Brazil

Gerson Rissin PY1APS/PYTAPS
PO Box 12178, Copacabana
20000 Rio de Janeiro, RJ

Brazil

NEW PREFIXES IN BRAZIL

Since June, 1975, Brazillan 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 28
states and territories. The PY 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 identity Class C radio amateurs (al-
iowed only phone mode on B0, 180, 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 PYD 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.

Buil what couldn't be imagined by Bra-
zillan 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, aimost 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
radic amateurs (except for Amapa Ter-
ritory—PUB. ..) will continue with their
actual call letters, prefixes, regions, and
suffixes as before; Class A and B radio
amateurs Iin Amapa territory will be PY8,
like in Para State.

Important modifications come to Class
C operators now all under PU prefixes
from 1 to 8, 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—PUT—Pemambuco, Ala-



poas, Paraiba, Rio Grande do Norte, and
Ceara States

® B Region—PU8—Para, Amazonas, Ma-
ranhao, Plaui, Acre, Rondonla, and Ama-
pa States, and Roraima Territory

® 9 Reglon—PU9—Mato Grosso and
Mato Grosso do Sul States; PU8—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 PUBBI opera-
tion from Macapa, in Amapa, took place
under a ZYBBI call (QSL information to
PY8B! as announced), a last-minute change
aithough the DX News sheel and others
had spread the word.

CW operators will have a better chance
to QSO 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 operalor 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 Brazillan League recorded the passing
of Victor C. Ciark W4AKFC, President of the
American Radio Relay League. The death
of Vic brought a painful sense of loss 1o
all amateurs in the world.

MEDITATION

Inge Tobilas de Aguiar PY2JY is well
known as the controller of the Brazilian
Young Ladles Net, meating 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 | will translate, trying to
give the same meaning as it had in Por-

tuguese.

My God, If | die now, | will die happy
Because | 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,
| have friends and when they hear me,
They become happy to meet me again.

A lot of them, | will never know personally.
Only through their QSLs or letters.
Hearing their voices

I'm happy when | can recognize

A few of them whom | had known

personally
In someplace In the world,

They received me llke a sister,

And we enjoyed ourselves with
happiness,

Like very old good friends.

When | participated in any emergency
operation,

| never stayed alone.

Aiways | had friends who helped me.

| could understand that amateur-radio
activity

Is always friends working together.

When | needed heip,

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 acguainted to another
friend.

Happiness to meet someone again,

Happiness to have the chance to help
impartially.

And | am happy because | am sure |
performed my duty.

de PY1APS

GREAT BRITAIN

Jeff Maynard G4EJA
10 Churchfieids
Widnes WAB 9RP
Cheshire

England

THE UK SCENE

| wonder at the continuing ingenuity of
equipment designers to produce more
and more axciting 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 76000 syn-
thesized full-coverage shortwave receiver
(with Band 2 FM coverage just in case you
get fed up with the QRN and QSB).

| have had a Sony ICF 2001 for about 18
months since | acquired it for a trip to Ni-
geria. Whilst in that country | wanted, ob-
viously, to be able to tune in to BBC World
Service (if only to remind myseif that
home was still there). | 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 abie 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 (aithough
much smaller than a “conventional”
shortwave recelver) and Its voracious ap-
petite for D cells which | 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 |
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 | am away on business, | can still
listan 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, but, 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 asronautically-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-
ity for aircrew. The Royal Air Force (RAF)
is responsibie for some Volmet transmis-
slons 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 vyear.
Many of these are on the VHF bands and
above (70 MHz, 144 MHz, 432 MHz, 1298
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 siations. Those fol-
lowing the publication date of this Issue
of 73 include:

® 2-3 June HF National
Fleld Day
® 23-24 June Summer 1.8 MHz
® 15 July QRP 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-
ful for increasing their log entries of all UK
prefixes.

ISRAEL

Ron Gang 424MK
Kibbutz Urim

Negev Mobile Post Office
85530 Israel

Iin the last few columns, |'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-
awalted Israel-international DX Contest
that is planned for mid-October. When
detalls become avallable, 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 Israell 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
QSLs 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. Milt
Gordon 4X8AA, PO Box 4079, Jerusalem,
Israel.

The rules for the two awards of the
Israel Amateur Radic Club remain un-
changed and are to be found In this col-
umn in the August, 1983, issue of 73.

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 QSO,
which later was televised all around the
world. At the time of this contact, ama-
teurs in the region who were monitoring
WSLFL'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 cere-
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 Yosefi 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, IARC 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. Yosefi, who had done every-
thing in his abllity to ald 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 gulded 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 re-
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peaters 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 ol the license, volce 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!

Mot long ago, | received an unaxpected
but welcome visitor, Major George Mixom
N410M, who recently came over to these
parts to serve with the Multinational
Forces in the Sinai peninsula obsarving
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 yel an
Egyptian-American reciprocal licensing
agreement, so George doesn't know |(f
he'll be able to get permission to operate
portable SU, If he does, I'm sure he'll have
some big plleups 10 contend with.

In conclusion, I'd like to give you again
the present procedure for obtaining a re-
clprocal 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
Ha'am Street, downtown Tel Aviv's high-
est building. A reciprocal permil 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

Marlo Ambrosi IZMQP
Via Stradella, 13
20128 Milano

Italy

The January issue of Radio Rivista (the
Italilan League magazine) dedicales 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 Itallan 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 pholo
and 10 pages cover usage of the personal
computer In the radio shack. Particular at-
tention is given to the Commodore B4 that
is becoming very popular in Italy (we are
waiting for the first coples of RUN) and to
some locally-built interfaces.

Lots of excitement between Italian
2-meter users for the activity of WSLFL
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during the first days of December. Owen
Garriott was heard with very strong sig-
nais on the 5th and the 7th of December
and was worked by a few of the 2-meter
big guns. It was nol necessary, In any
casa, o have anything special to read
him; It was enough to turn on a hand-held
transcelver, but it was not easy to work
him due to the huge number ol people
calling him.

IINRF and ISFBP have had confirma-
tion of contacts; more are expected.

NEW FREQUENCIES IN ITALY

The Italian Ministry of Telecommunica-
tions has glven written confirmation of
the new frequencies assigned to ltallan
operators.

® 1830-1850 kHz with a maximum output
power of 100 W. For the area of Sicily, the
upper limit is 1845,

® 180688-18188 kHz. For the moment,
only on a secondary priority basis;
awaiting the reallocation ol the existing
services to other frequencies to become
primary,

® 24890-24990 kHz. Same situation as
above,

® 1206-1298 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 |s 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,
Radlo Moscow Is received at 10115 with
9+ 40 signals and Arablan broadcasting
uses 10120 with 8 + 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 stap 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.

80 METERS

The B0-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-
cles. From now on, the "bandits” will re-
celve 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 differant attitude to-
wards the amateur community, and this is
mainly due to the kind but firm approach
taken by the ltalian League. Let's hope it
will continue this way.

FIRST CA RTTY

The first county RTTY award has been
given to Joe IQAOF 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 182 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.

LB B & B

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.

Brother Donard Steffes, C.S.C.
EL2AL/WBEBHFY

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 | 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 | was not invited for the
occasion. As a matter of fact, it was less
than a year ago that | 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 bullding 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. | 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. | 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-
bied the next day, which was Sunday, and
began to run tests. It turned out that the
balun was shorted so they took it out and
connected the coax directly to the driven
element. After a few loops were put into
the feediine at the upper end, the swr was
almost one to one.

| 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 bullt his first kit, a Hot
Water one zero one. That didn't work
aither. 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
s0 It seems.

In my experience, amateurs like to help
sach other, but over here In Liberia | 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 mall 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 moming so we are
able to pass messages. The net meets dal-
ly at 0700, but not as many of the stations
are abie to check in on the daily schedule.

We don't miss an antenna party Il we
can help It.

MALAYSIA

Mohammed Salleh SMEMO
Radlo & TV Malaysia

Miie 1%: Tuaran Road
Kota Kinabalu

Sabah

East Malaysia

MOUNT KINABALU EXPEDITION

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 | had to sleep in our
individual cars) The park is 5000' (1524
melers) above sea level. The night was
quite cold and it was raining.

The next day at 0700 we reported at the
park headquarters localed a few hundred
yards from the hostei. 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
slation, we started walking up. We had
one guide and we did not hire any porter to
carry our lcad. Every one of us caried a
haversack. | had to carry a 2-meter mobile
transcelver, one 12-volt, 12-Amp/hour mo-
torcycle battery, and an antenna (Slim
Jim). The antenna |s 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 cioser o
Panar Laban. | feit a little short of breath
and had a slight headache at the high
altitude.

Some of the boys reached Panar Laban
at 1230, but mysell and three others arriv-
ed al 1500, It was a rellef to see Panar
Laban!

After getting the bed and the sleeping
bag ready, | set up the equipment (FDK
800D, 2-meter FM) with the antenna be-
tween two rocks, aimost on the ground. |
started calling CQ at about 0500 UTC with
one Watt of power, FM. Not long after the
call, | heard YS5HG from Bandar Serl Be-
gawan, Brunei; he came in 57. He was
running 25 Watts into a groundpiane.
Brunel Is about 320 km away. And after
about 20 minutes of the QSO, during a
break, | heard another station talking to
VS5SHG.

The other station was a bit weak with a
lot of noise. Later on, | could identify that
it was Gerald VS5GA. So | asked VS5HG to
tell Gerald that | could hear him weakly.
Later on, | understood that Gerald could
hear me, 8o | 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-16LBX 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-16LLBX an
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays.

The New 432-30LLBX 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.

432-30LBX

BANDWIDTH . ... ... co00tctesssssssanssasssss 430-440 MHz

L N e s e a A e s b A R A R e e R o e 17.3 dBd
SR N e e S AU, W 1 P g (E) 19°, (H) 20°
I Rt e i 1t e e B s 0 i 50 ohms unbal.
PR I i s i e e At e e e e e e D included
BOOM LENGTH ........c.icittttensscsensncsanns 21 ft. 11 in.
o R T, I L e AB: BIS s v vioans e s ae e 6% 30 dB
T R e o e o Ml e TR L EEeh i T 1.5:1
Ve b b0 G T G SR N - T —— 1.71 sg. ft. (max.)
TUHRENING RATRIIS . .o icnicnnsmes sbdenm e s sy 12 ft. 4 in.
L R R e e N ST g 2 e e 1 9 Ibs.

2M-22C
B EIWELNEEL v oo vt on e iaieb e s e v i ot s e 5 fehe e s s 144 -148 MHz
AN T e i d s s i s e e e e B e R e 13 dBdc
op N TR B g g A e e O oL (E) 32°, (H) 3
st 1 e e Pl o AR S ] 50 ohms unbal.
BRI A s A LAY T O (2) 4:1 coaxial
8, 31 T e S R O R, ¢ Syl pari 19 ft. 1 in. (tapered)
b 1 P TR LI i i B A A U e AT TR oy P R e r T s 1.5:1
b D, ® 8 e PR s S N BN L o) T, e e, 1.85 sq. ft. max.
L EB e g e ey R Ay o + 1.5 dB max.
CIRCULARITY SWITCHER . ........civvecnnnens CS-3 included
ot o 3 TR TR DSl O IR I " e S 11 Ibs.

ZM-16LBX
BANDWIDITH . s viirctstorsasnsvensdsencess 144— 146 MHz
AR - it e i e e e B e e S e b A (144 MHz) 14.5 dBd
BEAMWIEIEH. s ong s o ey ae ot oaolraouisialeh (E) 26°, (H) 29°
S T L S e S S 50 ohms unbal.
BALIIIN G s sos slelem sateis o S QT S g P 4:1 coaxial, 2 KWPEP
DO EENGTH - s vvsssissvasseas 28 ft. 1 in. (tapered)
imn e A S T T ey S T It 1.5:1
WINIDEDAD ...:iiivssniscons (H) 1.75 sq. ft. (V) 2.44 sq. ft. max.
L AL e e PP e s S e s 10 1bs.
THIRINEIINGS BEATARIE . o i toce o 500 drere e oiabac sl 5 peiare a4 p e 15 ft. 5 in.

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 comparad with others commaonly found in conventional industry literature and
based on older, less exacting rating methods

[ M electronics, Inc.
P.O. Box 816
Morgan Hill, CA 95037
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James B. Johnston K6APW
1026 Peralta Avenue
Albany CA 94706

Try Quality Code

Using this Mod 11l update is much simpler
than saying its title trenty times.

Yuu TRS-80 Model 111 us-
ers who didn’t “patch”
the fine keyboard program
written by Louis Graue
K8TT (73, July, 1982) have
possibly missed a nice sta-
tion addition. | did not like
the messy screen that the
original patch-up left me, so
this insert was written. Lou
has graciously tested this
and a previous version and

reports this one runs fine on
his Model | also.

The two models have
partially different ROMs
and the calls used to de-
code the miscellaneous
keys read in 3840H memory
location give invalid data
for the Model Ill. This sub-

stitution instead continues
the software decode.

To keep the video in sync
with the sending program,
unshifted arrows other than
backspace are ignored. At
tempts to use expanded
video by loading O7H in line
3570 (right arrow) gave dif-
ferent, though equally fa-
tal, problems for both mod-
els. The 10H in the listing,
when shifted, will give an
“extra’” space bar. Sending
“clear” directly to video
memory bypasses a ROM
routine that actually clears
the screen. | retained it as is
since it is not destructive.

If your editor doesn’t re-
number on line collision, use
a smaller step for your inser-

Program listing.

Delete lines 3260 through 3550:

Insert:

32680 ;KEYSCN insert for K8TT CW KEYBOARD of

32790 73 MAGAZINE July 1982

gggg ;TRS-80 MOD I and III - K6APW March 1983
3300 JR C,SCHR ;@ through Z (no shift)
3319 SUB T8H snumbers?

3329 JR NC,COMPUT ;go if not numbers
3339 ADD A,4PH

3349 cP 3CH i@ through 9 :;,
33590 JR C,SHBIT

3360 XOR 18H smake -./

337@ SHBIT RRC B ;left (both MOD I)
3389 JR C,SHIFT

3390 RRC B sright

3400 JR NC,SCHR

3419 SHIFT  XOR 18H ;make uppers

3429 JR SCHR

3430 COMPUT CP @7H

3449 JR Z,SPACE

3450 CP @5H

3460 JR Z,LF

3479 JR NC,RT
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tion and renumber from the
top when finished. The pro-
cedure—delete lines 3260
through 3550 and insert the
listing shown here.

If yvou have included the
comment lines, the renum-
bering will give an easy-
toread two-hundred off-
set to SCHR and following
lines. Lou and | both expe-
rienced symbol table over-
flow when assembling—not
enough memory. After sav-
ing the source file, eliminate
as many comments or com-
ment lines as necessary to
free memory.

New Information
Lou passed along from

John Meade W2XS support
3480 CP @ 3H
3499 JR Z,UP
3509 JR NC,DN
3519 cP @1H
3520 JR Z,CLR
3539 JR NC,BK
3549 JR SCHR
3550 LF LD A,@8H
3560 JR SCHR
3570 RT LD A,18H
3589 JR ARROW
3599 UP LD A,@BH
3600 JR ARROW
3610 DN LD A,PAH
3620 ARROW RRC B
3639 JR C,SH
3649 RRC B
3659 JR C,SH
3660 LD A,D
3670 JR SCHR
3680 SH ADD A, 1PH
3699 JR SCHR
3799 CLR LD A,1FH
3719 JR SCHR
3720 BK LD A,@TH
3730 JR SCHR
374p SPACE LD A,20H
3759

of BT, AA, AR, and SK.
Change the data in the fol-
lowing lines:

Line Character Key
2450 BT = 0D1H -
2580 AA = OE5H :
2590 AR = 0CAH :
2610 SK = 85H =

| key my solid-state trans-
ceiver directly with one
2N2222 driven through a
2.2k-Ohm base resistor by
substituting a two (02H) for
the zero in lines 220, 1290,
1590, 1770, and 1960 of the
original listing. This change
gives a true zero out instead
of 0.4 volts.

Good luck and | hope to
hear some Model Il key-
boards soon.

;no ENTER, already NUL

;go, shifted or not
;not P9, see text

;not 5BH

skeep video sync

;Shift them



| DIRECTION FINDING?

* Doppler Direction * Circular LED
Finding Display N *

. au gfmivgmliods * gipsl;?nal Digital BUTTERNUT

* Mobile or Fixed ay

* Kits or * Optional Serial ELECTRONICS
Assembled Units Interface

* 135-165 MHz * 12 VDC Operation
Standard Range * 90 Day Warranty

New Technology (patent pending) converts any VHF FM receiver into an advanced

Doppler Direction Finder. Simply plug into receiver's antenna and external speaker

jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak
signal detection. Kits from $270. Assembled units and antennas also available. Call or
write for full details and prices.

Q DOPPLER SYSTEMS, 3540 E. Charter Oak, (607) 998-1151

Scottsdale, AZ 85254

o 425

PUNCH THRU THE PILEUPS
WITH 10X MORE TALK POWER

ALSO IN STOCK:

Kits for HF, VHF & UHF
Test Equipment Kits

Toroids, Rods & Beads
Resistors & Capacitors

Increased talk power: Up to
15 dB, adjustable (10 dB rec-
ommended under mos! oper-
ating conditions)

Frequency response: 350
Hz — 2.4 kHz at 3 dB down

(200 Hz — 3 kHz at 12 dB Antenna Components
down)
SPLIT- Harmonic Distortion: Less u
BAND than 12% at 1 kHz with 10 See Catalog
dB clipping
EEEE[EI;SUH hr 8/79 Requires 12 Vdc at 200 mA
1984-85 CATALOG 50¢
KIT $69.95
plus $2.50 shipping & handling 454 m?
Box 4115, Greenville, NH 03048
(603) 878-1033

CALL LONG DISTANCE ON YOUR HANDHELD

Qur products are backed by prompt fac-
tory service and technical assistance. To

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-

cuitry. The amplifier will operate SSB or
FM and is compatible with
most handheld trans-
ceivers, including the
TR2400, TR2500, IC-2AT,
Yaesu, Santec, and Ten-
Tec. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level

15 5 watts.
(T

Communication
‘e Concepts Inc.

become familiar with our other fine pro-
ducts in the amateur radio
market, call or write for our
free product and small parts
catalog.

Model 335A
Kit $69.95
Wired & Tested $89.95

2648 Morth Aragon Ave & Dayton, Ohio 45420 (513) 296-1411

ocdel HEG Lompiiptoly aulomuahc Dansdsweatchirng
B0 throsgh 10 plus 30 meter

aTEl rap winrhcals Oof COMmparaDe sire Thouisamnds

Outperforms all 4- and
N use wvworkheacde sinee Decearmbssr B 180 mater
opton avaldatle Nnosw, retrohlt Kils for rerman g VWAHRC
bands coming soon. Heght 28 U7 B maters: guving

ol reEguraed an mast anstallanohns

e

=>

CALL (412) 733-1555 MT&W 10-6 Th&F 10-8 Sat 10-2

dMode! 2MCY ° Trombone™™ grmrachrectonal coilnear
gon - varthcal Tor 2 malnrs hawving Hhe Ssarmo gain as
il B A TiDes Dt the patertedd g pplal=lgla)

phasig secTEn allowews The rachaioy 10 rermanm uniDaoEcEn

—

-.I icrves! possibilo SWH. Heght 8 H 12 .98 metars
¢ 5] ICOM g ?g? N/ ESU
IC‘?45 o LT TN ‘:ﬂ-‘ | FModel 2MCY-5 “Super- Trormbone  — Saeme
sEBE MO‘dEI I-lF"G%’I B; AZDEN . " > - schvanced featuraes as the bassc 2MOCY but &
Call Today For Your Call Eor ?GUI"‘_EE{E" TQEWNLI wovelength taller win addons
SPEﬁ',‘“L :.,R:CE SPECIAL PRICE BIG SAVINGS! Iv((E gein, Helghe 16.76 fua Bmasers. |
i p ‘% ~—-Call Tuday*- All BUTTERNUT ANTENNAS use stainless steel
; ormation on these wnd oter BUTTERNUT producss |
. TEN-TEC e Corsair—Argosy ll—2m HT write for our FREE CATALOG!
e Call for Discount Package Prices! BUTTERNUT
ELECTRONICS
? Prices and availability subject to change. please call for latest information ‘ 405 E. Market St. Ln-ckharl, TX 78644
— RTE 286, PRESQUE ISLE PLAZA, PITTSBURGH, PA 15239
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We are happy to provide Ham Help list-
ings free, on a space-available basis. We
are not happy when we have (o take time
from other dutles to decipher cryptic
notes scrawled lllegibly on dogeared
postcards and odd-sized scraps of paper.
Please type or print your reguest (neatly!),
double spaced, on an 8%+ " x 11" sheet of
paper and use upper- and lowercase lei-
ters where appropriate. Also, please make
a “1" look like @ “1,” not an "I." which
could be an “el” or an “eye.” and so on.
Hard as it may be to believe, we are nol la-
miliar with every piece of equipmen! man-
ufactured on Earth lor the last 50 years!
Thanks for your cooperation.

Need schematic diagram for the Spec-
tronics DD-1 digital frequency display
which I'm using with a Yaesu FT-101E
Will make copy and return. Please send to:

Jack Duncan KECNM
RFD 3, Crestview Drive
Denison |A 51442

Help! | now own a working NC-109
general-coverage receiver. | need informa-
tion about It so that when it no longer
works, | can find out why. (Also, | may
want to parformn modifications to It.)

Also, | have been having a terrible time
tryig to connect a Western Electric
#1035C3A-type touchtone'™ pad to a
S00-type telephone sel. Any help at all will
be greatly appreciated.

Andrew W. Gaunt
52': Washington Street

Newburyport MA 019850

CORRECTIONS

HAM HELP

Does anyone have a way to convert a Tl
99/4a computer Into a code keyboard?

B. F. Knoll KABTIO
TO7 N. Wisner
Jackson MI 49202

| need an operating/service manual for
a Javelin model 3100 (North American

Video Corp.) closed-circult TV camera.

Larry Steele KSUKO
5060 Chickweed Dr.
Colorado Springs CO 80817

| need any Information, manuals, or
schematics for the Analab Type 1100
oscilloscope with Type M 18 plug-in.

W. A. (Walt) Eddy K5GDD
111 N. Maddox
Dumas TX 79029

| am desperately looking for a few of the
miniature CB walkie-talkies made by Data
Magnetics Corporation called the Pocket
Com. They were two-channel 100-mW
units, model number XB-100.

| am also interested in old CB equip-
ment of all types and conditions. Please
send info and prices.

Dennis R. Starks
Box 85
Cross Timbers MO 85834

Please, where can | find a manual for a
solid-state OS-8G scope?

Russ Lawson K1MOU
124 5. Grand Street
W. Suftfield CT 06093

(203)-668-2871

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.

PReCSION
PROCESSING

Provides total dynamic range control
with very low distortion

# Seleclable processing modes
ernvilope
i|:-|1|:!ng

coMmMpretslan or prdk

Yarable Righ amd low Ire ] T

riesponss egualizatinn

Flve segment LED display

Casy lo install and use with any
transmilfer /iranscely ér

Introductory price—5189.95 ppd.

Foor hrochure wilh completle technb.al

P.O. Box

80 73 Magazine » June, 1984

ANALOG TECHNOLOGY

H964 @ Foarl Callins

Jim Gray WiXu
73 Staft

| am looking for schematics and/or op-
erator's manuals for the Regency Mon-
itoradio 4-band receiver (model WT4) and
the Johnson Viking Adventurer transmit-
ter (no model no.). | also need crystals for
the xmitter for any of the Novice bands. |

will pay reasonable costs.
Carl Amdt
Box 215
Andale KS 67001

| nead the schematic (only) for a Gonsel
model G-77 mobile transmitter. Also, |
nead a schematic (and possibly manual)
for a Calico (California Instruments Co.)
model 8000 digital voltmeter. | will pay rea-
sonable copying costs and postage.
Thank you.

W. Richmond WD4CPQ
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-
tlons, with regenerative control, Model
12BAX. It covers .15 kHz to 640 kHz In four
bands. Any help will be appreciated.

Ken Hunt WB7OVU
6519 Valhalla
Klamath Falls OR 87601

MNeed schematic diagram and manuals
for (1) Lafayette Model HA-B00A solid-
state 5-band receiver, and (2) Kantronics
Model BO-40B direct-conversion CW re-

ceiver. WIill pay copying costs and
postage.

M. K. Ellefsen W1KJF

128 Momingside Drive East

Bristol CT 06010

| need a schematic/service manual for a
Kris Mach 3-B, amateur bands, 10 and 8
meter, linear amp, serial ¥112608. | will
gladly pay for Information!

William G. Sallenger
AL 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. | want to use the
Model 33 as a printer for a Vic/AIR-1
system,

Bob Howle WAA4ZID
Rt. 1, Box 516
Unlon MS 39365

GO MOBILE WITH YOUR H.T.!

Model |—lcom IC-2AJT, Etc.
Model K-1 for TR-2500
—slides on bottom of radio

Guaranteed!

Maodel K —TR-2400;

— powered thru battery plug
Model N—FT-208R

Model T—Simple mod for Tempo

R -E- il

NOW FOR FT-208R & TR-2500

N Al s Ta |

CO BO52!

Model Y—FT-207R,
—fits Into battery compartment

* A unique battery eliminator®
HAMNDI-TEK Regulator allows
constant hand-heid operation
from auto DC or base supply
with no nicad drain and
WITHOUT RADIO MODIFICA.
TION! $24.95 PPD in USA. CA
add $1.50 Sales Tax.
» 460

HANDI-TEK

ST LA

P.O. BOX 2205, LA PUENTE, CA 91748

| will be on a student bicycle tour in the
Cape Cod, Massachusetts, area in the
month of August. | 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 Gomnstein KD2BE
35 Green Hill Road

Springfleld NJ 07081

| 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. | am a
missionary with the Salvation Army, serv-
ing In Buenos Aires, Argentina. | have
spoken with my father In St. Louls a num-
ber of times with the ald of a licensed op-
aralor hera.

| would like to know how to get started
and whatl equipment is necessary. | will
not be able to use a rig here in Argentina,
as | only have 1%: years yet here, then will
be coming back to the States. And here, 10
be able to use a ham outfit, you have lo
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 |
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 ma? Any help that you can
give or suggest will be greatly ap-
preciated.

Thank you again for your help,

Capitan Richard B. Forney
Ejercito de Salvacion
Sucursal 3, Casilla 184
1403 Buenos Alres

Argentina

MNeed the schematic and crystal multi-
plication factor for the KAAR FM TRS00
transceiver (450 MHz).

Need schemalic and info on adding FM
capability to the R-482/URR-35 receiver
(225-400 MHz).

Haroid D. Donaldson WBESKV
8850 Phoenlx Avenue

Falr Oaks CA 95628

Hecently | met a young lady who is trav-
gling to Southern Yemen this summer to
be a missionary for two years. | 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 | have does not list South Yemen
as allowing third-party tratfic 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 |
have never before attempted to set up a
schedule with a DX station and am run-
ning into a lot of problems that | don't
know how to work around.

David Patton WA4ATQBN
3410 El Morro