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THEONE FOR THE ROAD-

ICOM

inches deepI. Great for mobile lnst
lation s where space is limited .

21 Memory Channels. Store 21
frequenci es into memory. or lock OL

certain memory channels. All memor
are backed up with a lith ium batter

Scanning. Scan the entire ban
or the memory channels from the p
vlded HM- 12 mlc.

Easy to Operate. With only 11
fro nt pane l contro ls, the IC-28H is
simple to operate,

Available Options. IC-HM I4
DTMF mfc. PS-45 13.8V 8A power su
ply. UT-29 tone squelch unit, SP- IO
external sp eaker. IC-HMI 6 speaker r
and HS-1 5/HS-1 5SB flexible boo m
mtc and PTT switchbox.

The IC-27H 45 watt and IC-27A
25 watt ult ra compact 2-meter
mobiles continue to be avai lab le.

Wideband Coverage. The IC-28H
performs from 138-174MHz (specifica
tions guaranteed from 144.00-148MHzl
and includes weather channels. Ideal
for MARS and CAP operat ion.

Compact Size. The IC-28H meas
ures only 2 inches high by 51JJ inches
wide by 71/. inches deep lIC-28A is 51/.

ICOM America, Inc.• 2380-116Ih Ave NE, Bellevue, WA 98004 Customer Service Holllne 454·7&
3150 Premier Drive, Suite 126. Irving, X-l50

ICOM CANADA, A Division of ICOM America, lnc.. 3071 - #5 Road. Unit 9, Richmond, B.C. V6X 214 c ane
All staled spacilicahons are appro.,mata and wbject to change Withou t notice or obligatIon. All 'adiOS signi ficantly SACeed FCC regulations l im iting spurious emissions. 2SH

• Compact Size
• Simple to Operate
• large LCD Readout
. 25 Watt IC-28A
• 45 Watt IC-28H
• Packet Compatible
• 21 Memory Channels

The IC-28H has all the features
you need for carefree 2-meter mobile
operat ion. The only thing it doesn 't
have is a big price .

45 Watts. The IC-28H provides a
full 45 watts of powerful output. The
1C-28A 25-watt version is also avail
ab le. Both units have a se lectable
low power.

Large LCD readout. A wi de-view
LCD readout can be easily read even
in bright sunlight. An auto matic d im
mer circui t reduces the brigh tness for
evening operation.
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NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSI Model fOX) to any duplex base (such as the
Yaesu FT.27OOAH) and presto .• . you have an instant full duplex
mobile telephOne system !

Or, the BOOO can be connected to any repeater lor shared use. A
landllne caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard). cress (optional) or two
tone sequential (opt ional). Mobiles can even selectively call.... .....,
Knowing the correct code, a ca ller can take control of the BOOO from
any touch phone and YOice communlclte with mobiles that are not
equipped with touch dialers.

No other dupleX pIItch otters so much tor so Iittie.

•

•

- -,--

--

•

•

•

•I

• Desk top or rack mounted versions
• Pulse or lully regenerated tone dialing
• Full and hal f duplex operatlon
• Half duplex privacy mode
• Internally squelched audio
• Powerful toll call protection
• Secret toll override code
•* up 1# down or multi<l lg lt access
• Ringout
• End to end signalling (DTMF standard)
• Auto answer on , st. 2nd, 4th or 8th incoming ring
• Mobile to mobile signalling
• Telephone Initiated control mode
• Dip switch selectable hybrid compensation capacitance.
• Programmable timout and mobile activity timers with unique beeps
• Disconnect beep
• separate repeat level control
• U ghtnlng protection
• Connectors for options
. l o-16VDC powered
28 dip switches make all features user programmable and
selectable.

OPTIONS
B001 ANI codevalldator (up to 1024 accessoodes)
8)()2 l000call two tone signalling
8003 32call cress signalling
8C04 FCC registered coupler
8005 Centralized computer bil ling system

MODEL 8000 DUPLEX

IRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM A.Y WITH A PATCH fROM CSI

PRIVATE PATCH'" MODEL CS·9500

•• .f'_ .1'_ 10 .[ - - --
1),• • .. ..L t ---- .__.. ..- .~ --

- • •
. ~ ~ 1/-

A high performance VOX based patch for simplex systems and lor
operation through remotely located repeaters.
Thousands of PrIvate Patch Ill's are in both amateur and com
mercial use worldwide. Private Patch III enjoys a reputation that is
second to none.
ON 10 and other powerful features make Private Patch III the best
deal going in Vox Simplex phone patches!

For exemplary simplex pertormance, the C8-95OOcontroi station inter
oonnect incorporates a full 'h second of landline to mobile electronic
YOice delay. Voice delay assures compatibility with the slowest
CTCSS or trunked repeater systems.

Attractively styled to complement any decor.

• Three simple connect ions 10 base radio
• Simplex operation (VOx, of course)
• Digital "teet VOX"
• Toll restrict
• secret ton disable code
• selectable tone or pulse d ialing

STANDARD FEATURES (Both models)
• Automatic busy signal disconnect
• Control interrupt timer

(maintains positive control in simplex mode)
• Three digit access code (eg . * 73)
• Rlngout (reverse patch)
• Ringout Inhibit if channel Is In use

• Ughtnlng protectors
• Spare relay position
• 110VAC supply
• And much more
OPTIONS: 12 VDC or 230 VAC power
FCC registered coupler

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373-6803
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Or This Inexpensive

It Really Shouldn't Be This Easy

,

Remember just a few years
ago, how it took a roomful of
equipment just to work Rny.
And if you wanted more than one
mode it took a ded icated com
puter system costing thousands
of dol lars. The new AEA Pakratts
are proving it doesn't take lots of
equipment or money to enjoy
working all bands In five different
modes.

First, A Good Ide.
The Idea behind the Pakratt is

very simple. One controller that
does Morse, Baudot, ASCII, AM
TOR, and Packet, and works both
HF and VH F bands. Of course the
decoding, protocol, and signal
process ing software must be in
cluded in the unit, and connec
tion to the computer and
transceiver have to be easy. The
unit also has to be small and re
quire only 12 volts, so it will work
both in the shack and on the road.

Second, Computer Compatible
It doesn't matter what kind of

computer you have, we have a
Pakralt for you . The PK-64 works
with the popular Commodore 64
or 128, and the PK-232 works with
any other computer or terminal
that has an RS-232 serial port.
The PK-64 doesn't require any ad
ditional programs. Simply con
nect to the computer and
transceiver and you're on the air.
The PK·232 needs a terminal or
modem program for your com
puter. The one you're using with
your telephone modem will work
just fine.

PAKRATTtm Model PK·64

PAKRATT tm Model PK·232

Third, Performance and Features
The real measure of any data controller is what kind of on-air perfor

mance it gives. While the PK-64 and PK-232 use different types of
modem s, both give excellent performance on VHF. The optional HF
modem of the PK-64 uses independent fou r-pole Chebyshev f ilters for
both Mark and Space tones, and A.M. detect ion . The HF opt ion can be
factory or field installed.

The PK-232 uses an eight-pole bandpass filter followed by a limiter
discriminator with automatic threshold correction. The internal
modem automatically selects the filter parameters, CW Fc = 800 Hz,
BW =200 Hz; HF Fe =2210 Hz, BW =450 Hz; VHF Fe =1700 Hz,
BW = 2600 Hz.

The PK-64 uses on screen indicators to show status, mode, and
DCD (Data Carrier Detect) while the PK-232 uses front panel in
dicators. Both units use discriminator sty le tuning for HF operat ion.
And that's just the tip of the iceberg. Features li ke mult iple connects
on packet, hardware HDLC, CW speed tracking, and other standard
AEA software features are inc luded in both the PK-64 and PK-232.

Fourth, AEA Quality and Prfce
Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high

quali ty and low price in any product you buy, so that 's what you get with the Pakratts. Ask any friend who
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price,
the PK-64 costs $219.95, or $319.95 with the HF option. The PK·64A, an enhanced software unit with a longer
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more
information contact your local dealer or AEA.

Prices and specif icat ions subject 10 change without notice or obligation.

AEA
Advanced Electronic Applications, Inc.
P.O. Box C-2160, Lynnwood, WA 98036-091 8
206-775-7373 Telex 6972496 AEA INTL UW

2 73 Amateur Radio • January.1g8?



They are batt.ry optr1lttd so you oon't ha~ to
reset them after a power failure, and ban~
operation mares Ihem suitable lor mobile and
portable use . long life battery included.

MFJ·H18 is 4'hx1x2 in. MFJ-l 07 is 214x1x2 In.

MFJ 24 HOUR
LCD CLOCKS
Til... MFJ 24 IIoUr cloclQ maee

your DXing , contesting , lOgging
and SKEDing easier, more precise.

RNd both UTe .nd local Ume.t. gl,nce with the MFJ·l08,
$19.15, dual clock tnat displays
24.100 12 hour time simultaneously.
Or ecese the MFJ-l07. $J.!i15
single clock lor 24 hour UTe time,

Botti aremcueteo In aorushed afuminumIrarne ,
feature Ilugf N'Y.tOo_ 511 1ndllCO numeral,
and aSloped lace that mates reading eeess-me
Shack easy and pleasant.

cm.D "" ..
MF! -J2 24HOURDUALLCDCLOCK

You can read hour, minute, second , month and
day and operate them In an al ternating time-date
display mode. You can al~ qnchronlz. them to
WWV lor spI it-second timing . Both are quartz
control ltd tor excel lent accuracy .

MFJ·107

$9 95 m:T
MFJ Z4 H Ol/R LCD CL()('K

y y'

MFJ-2tiQ

$26.95

- .-..... ........ ~ u ...- -.' . . ,
-. ·:, e - e - . ~

;- .-- (' ft

MF.....,

$69.95

MFJ-262

$64.95

ROLLERINOUCTORTUNER

MF~ OelUII EllCtrOnlc K.,..r sends Iambic,
automatic, ~ml -atrto or manual. Use squeeze.
single lever or stralghl key. Plus/ minus keying. 8
to 50 WPM . SPeed, weigh!. lone, volume controls.
On/all, Tune, Semi-auto swi lches. speater . RF
prool. 7 J," 2x 6 Inches. Uses 9 V battery, &-9 VDC
or 110 "AC with AC eoapter. MFJ-l 305. $9.95.

.FJ·"" $329.95
Meetthll " Versa Tuner V" ,Ihe compact roller

Inductor tuner that lets you run up to3 KW PEP
and match everything Irom 1.8 to 30 MHz.

Dl signed to m. tch the new smlllir rigs, the
MFJ-989B is the best roller inductor tuner pro
duced by MFJ. Our ro ller inductor tuner features
a3·digit turn counter plusa spinner knob for pre
cise inductance control lor maximum $WRreduc
tion. Just take a look at all these other great fea
tures! Buin-In 300 watt, 50 ohm dummy lo.d ,
buln·ln 4:1 balun I nd. buin-In lightedcross
needlemeter that reads $WRand lorward and
rellected power all in one glance . Accuracy ± 10%
full scale. Metlir light requires 12 YOC . 6 position
antenna switch. 10 J/4 )( 4Yl )( 15 inches.

MFJ " ORY" OUMMY LOAOS

MFJ'. " Dry" dummy load••rI .'r cooI~
messy 04 1. Just right tor tests aM fast teneup. Non
induct ive 50 ohm resistor In aiuminum housing
with SO-239. Fullloaa to 30 seconds, de-rating
CUM to5minutes. MFJ.26Il (3OlI Witt). SWR1.1 :1
to XI MHz. 1.5:1 . Xl-160 MHz. 2Yu2Ytx7 in. MFJ
262 (1KW), SWR1.5:1to XI MHz, 3x3x1 3 inches,

MFJ ELECTRONIC KEYER

TOORDen OR FOR YOUR NEAREST
DEALER. CALL TOLL-FREE

800-647-1800
Can 601 ·323·5869 in Miss. and outside
continental USA Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES. INC.

Box 494, Mississippi Stale. MS39762

MFJ ANTENNA BRIDGE MFJ·2OoI'
$79.95Now you Cln quleldy optlmlZl your

.nmnna fw pelk petfonnInce wftll
this portIbI' , totlily utl-cantll ned
Intlnn. brldQl that you can take to
your antenna srte-nc other equip
ment Is needed.
You can dl t. rmln, 1f Jour Intlnn.a Is

100 long or loa short, Il'lIIIIJI'I ttl
resonlnt frtqulncy .nd I n1lnn.
I'ltIII,tlnelto 500 ohms. II's the
easiest and most convenient way to
determine antenna performance even
able toclav to anyone. There's nothing
else like It and only MFJ hasII. Bullt·in resistance
bri' ge, null meter and tunable oscillator-drlvllf
(1.• 30 MHZ). Uses 9 V banery. " x 2 x2lnctles

R~MOTE ACTIVE ANTENNA
Th' luthorlta tlve " World R.dlo TV Hlndbook"

ratM the MFJ-1024 as " a first-rate easy-to-oper
ale active antenna ... Quiet with exceuent dy'
namlc range and good garn ... Vf:fY lOw noise fa:
tor ... BroalI frequency coverage ... the MFJ·
1024 Isan excellent choice In an active antenna"

54'loch remote IcUVI . nlennl mounts outdoor
aw'* lTom electritaf noise fof maximumsignal and
minlJmum noise piCkUp. Olten outperforms long
wir 'hundredsol leet long. Mount anywtlere-ato~
nc 85, buildings, baiconles, apartments. ships.
U wIth . ny radio to receive strongclear signals

an over the world. 50 KHz to 30 MHz. High
micrangeeliminates Intermodulatlon. Inside
01unit has 20 dB artenuatcr. {jaln control.

Switch 2 receivers and aUxil iary or active
antenna. " On" LED. 6 x2 x5 in.
501t .alaX. 12 VDCor110 VACwith

MFJ-l:\1 2. $9.95.
MFJ-lIJ24

$129.95
200 WATT VERSA TUNER

MfJ...,. $59.95

. 0 .••••• 0'. .

_.-

ORDER ANYPRODUCT FROM MFJ AND TRYIT-NO
OBLIGATION. IF NOT SATISFIED, RETURNWITHIN 30
DAYS FOR PROMPT REFUND l less shipping}.
• One year uncondltlon. l lluarantee • Add $5.00each
shipping/handling . Callor write for free catalog, over
100 products.

Eweryttllng you nMd I. Indudtd tot lending ,Ad
rtcelvlng Rm/",SCII /CW on I Commodon 54
or VIC·20 .nd your him rig. You get MFJ's most
aaYanced computer Interface, software on tape
aJ'Id an cables. Just plug In and operale.
The MFJ-l229I•• pnenl pIIrpoIe computer In

terface that wi ll never be obsolete. An Internar
DIP switch , TTLand RS-232 ports lets ycu aaapt
the MFJ·l229 to nearly any home computer and
even operate AMTORwith approprlala softwal'e.

A trOll"'"" SCCIP' '' LED tuning array makes
accurate tuning last. easy and precise.
YOIl Cln trln.mlt both narrow (170 Hz) .nd wid.

(ISO Hz) .h lft while tile variable shilt tunll'lll iets
you copy any shilt (l 00-l lXXl Hz) and any speed
(5-100 wpm. o-3Xl balld ASC II ).
AutolNltlc threshold correction and sharI- multi·

pole active filters give good copy under severe
ORM, weail: signal and selective fading.
TlltrI'••n FM (llmtUng) modi for easy trouble

-free tuning thaf 's best tor general use and MI
AM (Mn-lImltlng) mode that gives superior per
lormance under weak signaIJ a,l d heavy ORM .

A IIInlfy NDm'IIIVRIIYtl"M Iwttch eliminates re
tuning \IIo'h lle checking tor tnvertall Rn y.

An u:trI.llltp 101I Hz CW tllter reany separates
the signals lor excellent copy.
12YI x12Yt x6 Ineh... Uses 1l000l ing 18 VDC or

110 VAC with MFJ-1312. $9.95.

MFJ PORTABLE ANTENNA
MFJ '. P1lrtlbll Antlnnl lets you operate 40, 30.

20, 18.15,12, 10meters Irom acartmenu. motels,
camp sites, vacation spots, iI'Iy electricany clear
location where space tor lurl size entenna'ts a'
problem.
A tllncoplng whip (exten 54 in.) Is mounted

on sell·standlng 5Yt x 6l1o 214 Inch Phenol ic
case . Built-in antenna t une ield strenght meter.
SO teet coax. Complete mul nd portable an-
tema system mat you can e near! ahywhere.
300 warts PE P,

MFJ.1621

$79,95

RTTYIASCIIIAMTOR/CW MFJ·'2?9

COMPUTER INTERFACE $179.95

MFJ 's IlNllelt
ZOO w.tt
V. ru Tuner
matches coax.
random wires
and balanced
lines from 1.8 thru 30 MHz. Worlo::s with all sol id
stateand tute rigs. Very popular tor use between
transceiver aM linaf ampl ifier. E!lidenl air-wound
inductor gives more wat ts out. 4:1 lJ<llun. 5x2x6 in .

r-::=:-:===::-=c:==:-=----, , - --- --- - ----,
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velope . tlll each subml,,_. Pay_
""'"' tor "'" I'M 01 any unsoloc~e<l
malenal be rnad8 upon~
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lhe Reader SeMc. ClIrd every montn.
a nd 10 buy el least Ih'l,e ham prQduets
advertised In 73 Pu' l'fIar.

Continued on page 10

the Brookly n Philharmonic Choir,
with more rehearsals and con
certs. And allen in the evening I
went roller skat ing all over Brook
lyn with friends-went all over
Brooklyn and Manhattan seeing
two to four double-feature movies
a week-dated girls on week
ends-took weekly dancing les
sons and went to dances-was a
member of the Boy SCouts with a
weekly troop and patrol meetings,
hikes, and camping outings
bicycled now 'and then to New
Jersey or Staten Island with
lriends--even did some home
work . No, there was no shOrtage
01 things lor a kid 10 do-and I
wasn't all that much dillerent from
the other kids.

In college I jOined the radio club
(W2SZ) , the Glee Club, the API
Players, where I was the sound
man, began building my classical
record collection, buill hi-Ii equip
ment, was active in school poli
tics, went to dances, dated , and
so on . Oh, I bought my first car
there and spent a good deal 01
time reworking my Model A Ford. I
was also a supreme nuisance with
my ham station and my invisibte
antenna wire strung across the
Ireshman quadrangle, knocking
out hundreds 01 cheap aeldc dorm
radios. They finally only allowed
me to operate from 2 to 3 a.m.,
which was a great time lor 160
meters.

I wasn't all that much in sports,
but I got my varsity letter as a
member of and manager of the
lencing team-which meant
many field trips to other schools
lor competitions. I also got darned
good at swimming, bowled in the
1BOs, and spent many hours a
week in the school darkroom de
veloping and enlarging pictures.
Tell me about kids today being 100

busy lor hamming.
In the winter I went sledding in

Prospect Park and ice skating in

the last thi rty years, it's just that t
haven't been bUilding as much.

Amateur radio had a lot 01com
petit ion for me-and I'll bet I get a
couple hundred letters from other
old-timers who suddenly recall
that, heck, there sure were a lot of
things to keep kids bUSY, even filly
years ago.

For instance, when I went to
high school I joined the school ra
dio club-W2ANU. But I also was
quite active with the camera
club-the book club-the choral
club, where we rehearsed an hour
every day and gave frequent
professional performances-the
savovercs. where we rehearsed
for months and then put on The
Mikado (I played KOkO) before
the school assembly of about
10,OOO-plus I was a member 01

EVER SAY DIE

BALONEY

The newest excuse I've heard
lor why kids are avoiding amat eur
radio is that. gee, the kids today
have so many things to do they
are passing ham radio by as a
hObby, t never heard such utter
crapola in my nte.

This song and dance is coming
from old men whO shOuld know
better, I guess they' re suffering
from advanced memory loss or
something-well, I'm nol. I re
member qui te well when I got in
volved with amateur radio and I
had no shortage 01 things 10 occu
py my time.

I firsl got started bui lding rad io
equipment when I was 14 and I
kept at it hot and heavy lor almost
twenty years. Not that I 've slacked
at! my hamming all that much in

"He says you just won a year 's subscription to seventy-three
magazines' "

This caption was contributed by Earle Post WA6rTG, who wins a
one-year subscriptio n for making us laugh. Thanks to the hundreds of
readers who sent in their best knee-slappers.
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" ence!"
T8-9408
The new TS·940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com
bine with superior transmitter
design to give you no-nonsense, no
compromise pertormance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

-100% duty cycle transmitter.
Super efficien t cooling system using
special air dueling works w ith the inter
nal heavy-duty power supply to allow
continuous transmission at full power
output for periods exceeding one hour.

• High stability, dual digital VFOs.
An optical encoder and the flywheel
VFO knob give the T5 -9405 a positive
luning ' teet

• Graphic display of operating
features.
Exclusive multi-function LCD sub-

Complf.>re servu;e manuals are avaIlable
for a ll Tflo -Kenwood Itansceivers and
maS! secesscees
Specdtafoons and tJllCeS ate subteC' fa
change WIftIOuf I'lOllCe 0( obltQiJflOll.

d isp lay panel shows CW VBT, S5B
slope tuning , as w ell as frequency,
time, and AT- 940 antenna tuner status.

• low distortion transmitter.
Kenwood's un ique transm itter design
delivers top "quality Kenwood " sound.

• Keyboard entry frequency selection.
Operating frequencies may be directly
ente red into the T5 -9405 withou t using
the VFO knob.

• QRM·fighting features.
Remove "rotten QRM~ with the sse
slope tuninq. CW VBT, notch filter, AF
tune, and CW pitch controls.

• Built-in FM, plus sse,CW, AM , FSK.
• Semi or full break-in (QSK) ew.
• 40 memory channels.

Mode and frequency may be sto red in
4 groups of 10 channels each.

• Programmable scanning.
• General coverage receiver.

Tunes from 150 kHz to 30 MHz.
.1 yr. limited warranty.

Another Kenwood First !
Optional accessories:
• AT-940 full range (1 60 -1 0m) auto
matic antenna tuner . SP-940 external

speaker w ith audio filtering . YG-455C-l
(500 Hz), YG·455CN·l (250 Hz),
YK-88C-1 (500 Hz) CW filters; YK·88A-l
(6 kHz) AM filter . V5-1 voice synthesizer
• SO-ltemperature com pensated
crystal osc illator . MC-43S UP/DOWN
hand rnic . • MC-60A, MC-BO. MC-85
deluxe base station m ics. • PC-1A phone
patch . 'lt- 922A linear amplifier
• 5M-220 station monitor . 8S-8 pan
display . 5W-200A and SW-2000 5WR
and power meters.

More T5 -9405 information is available
from authorized Kenwood dealers.

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 We st Wainul s treet
Compton, Cali fornia 90220
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H_24 on yourF-"" -c.nt

lief and Rehabilitation Commission to inte
grate packet rad io with an exist ing two-way
radio system operated by the ARC, and train
ing RRC staff members to use the new setup.
This is a paid posi tion and starts in January; if
you 're interested, quickly drop a note detailing
your basic quali fications to Gary Garrio tt
WA9FMQ, Manager lor Information Technolo
gy, VITA, 181 5 N. Lynn Street, Suite 20, Ar
lington VA 22209.

Space Space

WE'VE GIVEN UP trying to report on the fate
of OSCAR 10. First it's dead, then irs feeling
much bett er, then it's gone again .. . the latest
report says that beacons are beaconing and
that the sun angle is improving, giving hope
that the Internal Housekeeping Unit (IHU)
may be able to be reset. II the IHU responds ,
and the ground controllers are able to up
load programs to AD-l 0 , the satelli te may
again become usable. It 's expected that the
satell ite will be runn ing with 100% power as
you read this, so keep an ear on the beacon at
145.8090 MHz.

No, Yes, Maybe

FROM THE W1 FN B ULLETIN (W e s t
Lebanon, New Hampshire) comes word thai a
limited amount 01 l ime will be available on the
Hubble Space Telescope to amateur as
tronomers. Projects must have a clea r scien
tif ic or educational value. Information and ap
plication forms can be had for $1 from HST
Amateur Astronomers Working Group, cto
AAVSO, 25 Birch Street, Cambridge MA
02138. The deadline for completed appl ica
lions is March 31, 1987.
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THE SAME GROUP that brought you Flores
Istand CV0U in December 01 1985 now has
permission to activate South Shetland Is
land CX0XY in February 01 1987. The exact
date depends on transportation to the site by
the Uruguayan Air Force, but you should have
no trouble find ing the pileups on the HF
bands . Osts go to the Uruguay OX Group,
Box 20063 , Montevideo, Uruguay, South
America .

Krishna Khatry 9N 1MC, QRVon 80-10.

EDITED BY PERRY DONHAM KWIO

South Shetland

VITA Men
VO LUNTEER S IN TECHNICAL ASSI S·
TANCE is looking for someone to work for
three months this winter in Ethiopia. The job
involves cooperat ing with CARE and the Re-

Wayne, in a move to appease the League, bribes the ARRL'$ Sandy Gerli AC 1Y with a free CD
player.

••RX .
Peepers

9Nl Update

HOW ABOUT giving your favorite ham rag a
hand? We 'd like 10 know where you 're seeing
7300 the newsstands-and where you aren't.
We're trying to make certain thai everybody
has a chance 10 gel his own copy of the
magazine each month (we've heard stories of
postmen being mugged lor their stash of sub
scription copies). Just }al down Ihe name of at
least one place you see it. and one place you
don't, on a card and send it 10 73 Magazine.
WGE Center, Peterborough NH 03458. Ann:
Peepers. We' ll draw a few cards out of a hal
and give those folks a one-year subscript ion or
extension to 73.

Gerli Gets It

KRI SHNA B . KHATRY 9N1MC, Chief En
gineer lor the Minist ry of Communications
in Nepal , wrote in to say that he is active
from Kathmandu from 0900- 1400 UTC on
10, 15, and 20 meters (and sometimes on
40 and 80 meters). Krishna's OSL address
is the Ministry of Communications, Pancha
yat Plaza , Prithvi Path , Kathmandu, Nepal.
Krishna's office issues licenses for Nepal,
and he says that the only official calls op
erating there are 9N1MM , 9N 1MC, and
9N1RN. 9N 1HCK was licensed to operate
for only a lew days from July 30th to August
4th,1 986.

ARRL DEPUTY AD MANAGER sandy Gerli
AC1Y was the big winner at our Boxboro
convention party for industry members. A
very su rpri sed Sandy received a Tech
nics compact d isc player, and at last report
was seen racing rete a CD store waving his
charge cards.

Watts shakin '
WHILE MOST HAMS worry incessantly about
Ihe weather, hams in southern Ca lifo rnia turn
their anention to the ground , especially when
it starts to move . To bring hams with earth·
quake interests together, the Seismic Dis.
cussion Net meets every Friday evening at
10:30 local lime on the W6FXN repeater
(145.460 MHz) near Covina. The net attracts
professional seismologists , amateur tremor
chasers, and the curious . Topics range from
the dissemination of earthquake data to the
description of home-brew seismic detectors.
Whenever a mater quake strikes, SON mem
bers collect intensity and direction informa
tion; the W6FXN repeater automatically trans
mits telemetry tones when seismic activity in
excess of 3.5 on the Richter sca le is detected
in the area.



Heard Again
IF YOU MISSED the last expedition to Heard
Island, take heart. Jim Smith VK9NS, in a
letter to Long Island OX Bulletin Editor Harvey
McCoy W2IYX, said that the scientific expedi
tion's meteorologist is a ham and plans to be
on the air until about January 21 st .This opera
tion, combined with the recent very successful
ventures, may put Heard permanently off the
most-wanted OX list. Jim also mentioned that
he is working on an expedition to Mellish Reef
and Willis Island, possibly running in the first
quarter of 1987.

Free Islands
A FREE MAP of the Pacific Islands is avail
able from the Department of Planning and
Economic Developmen t, PO Box 2359 ,
Honolulu HI 96804. Ask for the map titled
" The New Pacific ." (Thanks to the BIARC
Bulletin.)

Dr. Destructo

73 's Art Director Dianne Ritson takes a coffee
break during the shooting of last month 's cov
er (photo by Dave Leifer N2ESS).

equipment valued at $35,000 from Suburban
Electronics of Fairfield, New Jersey, and
two individuals, Larry Wallach and Gerard
Purnhagen of L.W. Sales, received probation
and fines totalling $12,000 for importing and
marketing illegal CB radios. The commission
has determined that 57% of the complaints of
interference to electronic entertainment are
the result of CB radios running over the legal
output.

keeping us up to date on all of the crazy
things happening in the world of space ra
dio. The improvement is to the ARRl's DXCC
program; page 27 carries the announce
ment of our very own OX Dynasty Award
(OXOA) . We've come up with nearly 400
countries to work, with an incredible variety
01 endorsements. The best part is that ev
erybody starts with zero countries on Jan
uary 1st, 1987/ There' ll be head-to-head
co mpetition between the OX neophytes
and the Honor Rollers, at least for a few
weeks.

JA Recip
CANADIAN AMATEURS are now eligible for
reciprocal Japanese ham licenses according
to an agreement that took effect on November
16, 1986. Japan also maintains reciprocity
with the United States and West Germany.
Canadian hams should contact the CRRL for
specific information.

Listo!

$65,000 WORTH of illegal CB radios and
amplifiers was destroyed by FCC Field Engi
neers recently in San Francisco. The equip
ment was taken from CB stores and private
individuals who gave up the gear rather than
face prosecution. Earlier, the FCC had seized

New! Improved!
NEW THIS MONTH in 73 is our column cov
ering amateur satelli tes, appropriately titled
HAMSATS. Andy McAllister WA5ZIB will be

MANY THANKS to the W5YI Report, The
Westlink Report, and Amateur Satellite
Report for help with this month's column.
And from Wayne, Stu, Perry, Chris, Robin,
Richard, Oi , Steve , Jim , Nancy , Hope,
and everyone else here at 73: Happy New
Year!

Measure Up With Coaxial Dynamics
Model 83500 Digital Wattmeter
The "Generation Gap" is filled with the "new" EXPEDITOR, the
microprocessor based R.F. AnaDigit System.
The EXPEOITOR power computer...you make the demands, it fills
the requirements.
• Programmable forward AND reflected

power ranges.
• Can be used with the elements you

now have.
• Compatible with all Coaxial Dynamics

line sizes and power ranges.
• 18 scales trom 100 mW to 50 kW.
Contact us for your nearest authorized
Coaxial Dynamics representative or
distributor in our world-wide sales
network.

COAXIAL
DYNAMICS, INC.
15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233 1-8OO-COAXIAL
Telex: 98-0630

Service and Dependability...A Part of Every Product
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YOUALREADYOWN 75% OFA
COLOR VIDEO STATION
It's true. With your transceiver, antenna, television set and
audio tape recorder, you already have 75"10 of what's
requir~d to receive ~nd send .-------------- _
color video world-wide! .--

•••••---I•. ~ ..
, -----_., I
----- __ • ''i---

Adda ROBOT 7MV;deo Transceiver
andyour station is complete.

o eoo
o Enclosed check. or money order s _

0 1oK.O VlSA · ' ec.uetec, _

Nerne C"II' _
Address, _

City, Zip, _
ROBOT RESEARCH, INC.

7591 Convoy Court
San Die90. Colifornle 92'l"

Phone {619) 279-9430

(nOBOT)

Thousands of amateur video operators around the world are
exchanging beautiful color images every day. Whether your
favorite mode is SSB or FM or AM-direct, via repeater or
satellite-you can join in ------------------------------------------------------------
th h· h t h f lth PltasIesendmethefollowingRoboteQuipmeTlt.lundustandthatiflame 19 - ec un WI I,.. disatistit'.:dfordnyr~,lcaoreturntheunitandr«e;vufullrdund_

out modifying your o 12OOC h;gh ._ utoon-. '''nsce.... S1295
o 450C sttlndald resolution 5795

present equipment. Just 0400( ,,,,,,""' '" '395o WOle Information
add a Robot to your
station!

~1~ - - ---- ---- ---- ---- ---- ---- ---- - --- ----- ---- - -- ---------- --- -
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EVER SAY DIE

aSL OF THE MONTH

To enter your OSL, mai l it in an envelope to 73, WGE Center, 70 Ate.
202 N., Peterborough NH 03458, Attn: a SL 01 the Month. Winners
receive a one-year subscription (or extension) to 73 . Entries not in
envelopes cannot be accepted.
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FOX HUNTING
Old-timers will fondly remem

ber going on hidden-transmitter
hunts . Fo x hunts , as they're
called in Europe, are a ball , but
they tend to appe al more to
yo unger hams - perhaps b e
cause it can take some physical

in 1956-th irtieth anniversary. I
haven' t made much headway yet ,
have 11 In all that time I haven't
heard one reason lor the code
which makes sense to me. Sure,
I 've heard every rat ionalization
possible-heard 'em thousands
01 times. And I've shown these ar
guments to be hogwash. But I still
hear 'em-mostly from old-timers
these days-and not nearly as
often , so perhaps we do have
progress, as slow as it has been.

I'm still gelling an occasional
letter from an old-timer who I sus
pect has been living in a cave for
the last twenty years, completely
out of touch with the world-or
maybe just reading Srand X ,
which is about the same. These
accuse me 01 wanting more hams
so I'll have more subscribers to 73
and fill my money-grubbing pock
ets with wealth.

You won't find one single study
of ent re preneurs wh ich says
they've any serio us interest in
making money. You aren't going
to find anyone more entrepreneu
rial than me-I'm the same as the
rest of 'em- money is just some
thing I need to get things done. It's
never been 01 any importance in
itself. I've always worked very
hard because I enjoy it and I' ve
always been lrugal-still am.

So let's stop making excuses
for sitting on our duffs lett ing ama
teu r radio gradually evaporate.
Let 's get busy starting school ra
dio clubs-in grammar and hiQh
schools.

Talking about eva po rati ng
hams, in case you don't get OST,
the Silent Keys col um n is no
longer a couple inches long, the
way it used to be. It took a full page
in the November issue. And I
mentioned that a recent 73 mail
ing bounced back over 12% of the
FCC ham list as deceased. We've
been losing hams far faster than
the FCC has recogniZed. Plus the
number of new hams dropped
8.5% last year, up from a 7.9%
drop in 1984.

No, if amateur radio isn' t grow
ing as last here as it is in Japan,
where they've issued over two mil
lion ham licenses, it's because
we're all sitting around hoping
someone else will do something .
There are no more excuses.

clubs-almost all 01 which blew
away in the mid-60S when the In
centive licensing proposal ki lled
'em, just as it almost killed the
whole hobby and almost every
ham manufacturer. While this is
obviously no reflection on the cur
rent ARRL management, that was
certainly the worst miscalculation
by the League in ham history. I
said it at the time and boy, do I
hate being right.

If we want to get amateur radio
growing again-if we want to get
kids interested-we shouldn't sit
around telling ourselves lies to ex
cuse the stupidity of a generation
ago. We can thank Mort Kahn
W2KR lor that debacle-and he's
dead now. Though he was only
the Hudson Division Director , he
actually ran the League Irom that
position and made all of the major
decisions lor the directors.

I don't see much use in trying to
interest kids in amateur radio il
there aren 't any school rad io
clubs to help them get their licens
es once that interest is fired . Once
we have school clubs we can get
busy with ham articles in maga
zines-ham TV promotions-ham
shows in malls, and so on. Once
we get kids interested we'll find
they have all the time in the world
for something they want to do
just as we did. Also, it' ll be a whale
01a lot easier to get kids into ham
ming if we don't try to jam Morse
code down their th roats.

I lirst started seriously question
ing the validity of the code test

both Central and Prospect Parks .
When the snow kept us from roller
skating on the streets 01Brooklyn,
we'd take our sleds, sneak cut at
corners when cars would slop,
grab their back bumpers and lake
rides. Sometimes we 'd set a desti
naficn-c-say Coney Island , about
six miles away-and we 'd see
who could get there first. This was
usually at night so the drivers
wouldn't see us.

let's see. we also put on The
Pirates of Penzance (I was the
Major General)-plus I occasion
ally would sing solos in assem
bly-which was nerv&-wracking,
even though I was laking voice
lessons. Well , you gel the idea
we kids had an enormous number
of things 10 occupy our little
minds, even back in those prehis
toric l imes fifty years ago.

Amateur radio had to offer a lot
since it was up against girls,
dances, skat ing, sports, plus over
120 after-school act ivities in my
high school. There was even a
music appreciation club which I
attended now and then, but that
didn 't keep me from building ham
receivers and transmillers, test
equipment. and audio gear.

I even listened to the radio
Bob Hope, Fred Allen, Jack Ben
ny, and other popular shows.

No, we can't blame computers,
ce, TV, MTV, or even drugs for
robbing amateur radio of young
sters. It's the lack of school radio

from page 4

IIMIf
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# AC·1200

ACADAPTER
CHARGER

# 1JOOH

1.3 GHZ

AC·DC· PORTABLE
OPERATION

EXCELLENT SENSITIVITY
& ACCURACY

OPTOelectranics inc

MasterCard

I
• v,or", ' '''' AVAILABLE NOWI

Orders to US and Canada add 5% of total I S2 min.• S10 maxl
AOl'"ida residents add 5% sales tax. COD fee 52 .

8 LED DIGITS' 2 GATE TIMES
ANODIZED ALUMINUM CABINET

INTERNAL NI-CAD BATTERIES INCLUDED
AC ADAPTER/CHARGER INCLUDED

FREQUENCY

C UNTERS
T01.3GHZ

•

ORDER FACTORY DIRECT

1-800-327-5912

OPTD.I.ctranic:. inc:
5821 N.E. 14th Avenue

Ft . Lauderdale, Florida 33334

# P·l 00

SIZE:4" Hx3.5" Wx 1 " D
MADE IN USA

FLA (305) 771-2050

NE.\J\I
POCKET SIZE

#TA·1005 Telescoping RF piCk-up antenna with BNC connector $12.00

#P·I OO Probe. direct ccnnecncn 50 ohm. BNC connector $18.00

#CC·70 Carrying case. black vinyl with zipper opening. Will hold a counter and
accessories S10.00

# 1200H 1.2 GHZ
Small enough to fit into a shir t pocket. our new 1.2 GHz and 1.3 GHz. 8 digit frequency counters are not toys l
iThey can actually out perform units many times their size and price! Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of por table. cord less operat ion. The batteries are easily recharged using the AC
adapter/ charger supplied with the unit.

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-Up antenna;
accurately and easily measure transmit frequencies from handheld. fixed. or mobile radios such as: Police,
firefighters, Ham. taxi. car telephone. aircraft. marine, etc. May be used for counter surveillance. locating hidden
bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. M ay be used with a probe

for measuring clock frequencies in computers. various digital circuitry or oscillators. Can be built into transmit
ters. signal generators and ot her devices to accurately monitor frequency.

The size. price and performance of these new instruments make them indispensible for technicians. engineers.
SChOOls. Hams. CBers. electronic hobbyists, snort w ave listeners, law enforcement personnel and many others.

STOCK NO:

#1200HKC Model 1100H in kit rom 1-1200 MHz counter complete including
all parts. cabinet , Ni-Cad batteries, AC adapter-battery charger and
instructions S 99.95

#1200HC MOdel 1200H factory assembled 1·1 200 MHz counter, tested and
calibrated. complete including Ni-Cad batteries and AC adapter/ battery
charger $1 J 7.50

#1JooHC Model J300H 'actOfyassembled 1· 1300 MHz counter. tested and
calibrated. complete including Ni-ead batteries and AC adapter/battery
charger $150.00

:ACCESSO RIES:



" 50 % of the graduate engineers
in America are foreigners. rr

work and thus is too much for fat
old men who've almost destroyed
their lungs smoking.

Fox hunts are one way we can
make amateur rad io more attrac
tive for youngsters. I 'll bet it was
25 years ago when the Philmont
Club made movies of their fox
hunts for other clubs to borrow.
They were such fun to watch that I
still remember 'em.

Kids can get extra fun from fox
hunts by making their own direc
tional antennas and detectors. I'll
bet there are still some old-t imers
who have fox hunting gear around
in a closet. How about blowing 011
the dust and writing an article on
your design so we can lure kids
into making a copy and getting
involved with hunting.

Ham clubs could do a lot worse
than set up a fox hunt once or
twice a month. At first you have to
make it easy, but as your hunters
get wise to the usual tricks, you try
to stay ahead of 'em.

I'm open for articles on fox hunt
ing-how to make the fox hard to
find-how to find a hard fox- the
best equ ipment to use-and so
on. All this precnce suddenly
comes in handy when someone
jams a repeater or there's a stolen
rig on channel.

Since hunters don't have to
have a ticket, you might even get
kids interested in joining your club
hunts. Check with your local
Scout group or 4-H Club and see if
there are some kids who might be
interested.

MORE FOOT SHOOTING

Too bad you weren't on the
Asian electronic show tour with
me this fall so you could have tak
en advantage of the windfall the
U.S. has handed entrepreneurs.
There will be a lot of instant mil
lionaires this winter.

It has to do with protectionism,
the fast lix pol iticians use to fight
foreign competition, that without
fail ends up making the situation
worse. In this case the American
chip industry got upset because
the Japanese were making Chips
cheaper and better than they
could, so Ihey got Congress 10
legislate a minimum price on 'em.
Memory chips which were selting
for about $1.75 will now have to
cost $8. Since computers are us
ing these by the dozens , this
would subtantially increase the
manufacturing cost of American
made computers.

The answer is to move manu
facturing to Asia and send over
completed memory boards. This
can be done without the minimum

fixed price, so that 's the end of
making memory boards here. I'll
bet there's going 10 be a rush
01 American computer firms 10
Asia to keep from being put out of
business by this fool ish new law.
Congressmen aren 't going to be
happy untit they chase every
remaining shred of our electronic
manufacturing offshore.

Welt, that solves the problems
we're having in getting kids inter
ested in high-tech careers. If we
gel out of electronic manufactur
ing and serv ice we won 't need en.
ginee rs and technicians .

Say, speaking of kids , did you
know that over 50% of the gradu
ate engineers in America today
are foreigners visi ting here for
their education? Yep, less than
50% are Americans.

With microchips going into an
ever increasing number of prod
ucts, the loss of this industry to
Japan is sure to have Iong-fange
problems lor us both with civilian
and milita ry elect ronic equipment.
Just look at Ihe electronic equ ip
ment around us today-tele.
phones, facsimile, copiers, VCRs,
video cameras, microch ips in
cars, security, electronic locks.
We're importing over $200 billion
in electronic equipment now and
that 's supposed to keep increas
ing by about 30% a year for the
next 15 years. Chips are the heart
01 electronics, as the Japanese
have figured out.

If America isn 't going 10 lose
more and more high-tech industry
to Asia, we're going to have to get
serious about this. We need a cou
ple million more electronic engi
neers and tecnocians than we
have flOW . We need some serious
help from the government to make
our tax and government regula
tion systems support high tech
instead of chasing it out of the
country.

Amateur radio has been sliding
downhill in America for twenty
years and all I 've seen so far in an
effort to stop the slide is a comic
book. I'm reading newsletters
from over fitly ham clubs around
the country and I can't remember
one which has encouraged its
club members to work together to
do something about the loss of our
hobby. In most it's business as
usual ... club meetings, gossip, a
nemtest . an auction.

We CAN change this trend
this slide-by getting school rad io
clubs going. II your club has some
success with this I'll pass the word
on in 73 and that'll get other clubs
going-we realty can do it.

ARE WE REALLY
WORTH OUR SALT?

Recently Bob Foosaner, Chief
01 the FCC's Personal Radio Bu
reau Oust ret ired) valued the ema
teur VHF/UHF bands for commer
cial uses at as much as S300
bill ion. That comes to around $2
million for each and every active
American amateur. I wonder how
soon we' ll see an attempted take.
over by Carl Icahn? I' ll bet he
cou ld buy the whole works lor
$10,000 per ham and make bil
lions.

The fact is few hams have even
a slight appreciation of the value
01 the bands we are using-or
worse , not using. How long do you
think the FCC is going to save
these incredibly valuable bands
for a bunch of selfish old men who
won 't even bother toget kids inter
ested in their hobby?

A ham at the recent Minne
apolis Hamlest said he saw the
old-timers who helped the ARRL
kill the no-code effort a few years
ago as sitti ng in a lifeboat , stamp
ing on the fingers of those trying to
get in. Interesting simile.

Fred Maia, in his W5YI Report
for October 15th, quoled Tony
England W0QRE on the subject of
Morse code. The FCC regulations
call for an Extra<lass license to
operate from space, so every as
tronaut ham so far has had to get a
waiver from the FCC to operate.
Said Tony ...

It is nol requ ired that estrc
nauts know the Morse
code . It is not very impor
tant for an astronaut to
know the Morse code.
I think astronauts should
be amateurs to use the am
ateur facilities from space.
There should not be any
special permission that
allows them 10 operate
on amateur frequencies
without being amateurs. I
know of no earthly rea
son ... or " spacely" rea
son for that matter ... why
an Extra< lass license
should be required, howev-

er, to transmit from space.
I think the code is an lmpor
tent communication mode,
but I don 't realty bel ieve it
should be so central to am
ateur licensing . I plan to
get an axtre-ctass license
when I get my code speed
up. I enjoy CW, but iI is
hard to find the time to do iI.
When I worked HF I did
about half CWoI would be
in favor of having part of the
(ham) bands digital or code
and preserving parts of the
bands that dillerent class
es could use without code
knowledge.
I am concerned about the
importance that the ama
teur community places on
an e xtre-ctess license and
the perception of incoming
amateurs of that impor
tance . If I am a new person
starting and I know a lot
about electrical eng ineer
ing and everyone is telling
me that the highest honor
in amateur radio goes to
someone who can send
code at 20 words per
minute, I would beg in to
wonder where their priori
ties are. What is this ama
teur radio really about?
I think there ought to be
alternate ways that if some.
one excels in certain areas
that are recognized as im
portant to amateur radio
and can demonstrate that
through an exam . .. or
whatever ... they should
earn the high honor of
being an Extra . If it is
important to limit certain
parts of the band from cer
tain kinds 01 communica
tion ... well that is not in.
volved with licenSing, that
is involved with what tech
nique you use on what part
of the band.

How many more youngsters
would we get with a no-code ham
license for operation, say, on 220
MHz? We don't have any idea .
But we have so little 10 lose by
trying it and so much to gain
such as the possible saving of am
ateur radio-that it's worth a try.

CANADIAN NEWS

The Canadian Radio Relay
League has been cut loose from
the ARRL at long last. Will this
allow Canadian amateurs the
freedom to get amateur radio
growing in Canada? The CRRL
dues now stay in Canada, with the
CARL buying OST lor its mem-

12 73AmaleurRadio . January, 1987



'_ "'0 '... ',..,-.e, T", ".", _.....- ......,-- "'-" " ,..,' "-,-- \ .._.... ,., ..
" '288'nn ...... ·/ 1- '_ .a,. .."'... dO' __....

, • UU_ '000,_, ......... _

r l
' '' ' ' ' -- , --- "' . '--.._~_ .... -I 0 ._---- --.... _ ,__T " .. _-"'- ...- - - ,-"--

Uslefl to 2 MeIers , Forestry, PolICe. Fire. AJr
Traffic Corltrol .LFana VHF Weather. t60 Metl'r
AM &CWooIIIll a whole Iol more'

r" 'l>g ,~ ,.....
~ 'H'•.~.. _ -..~..~
..~

F,""""",,, ,a...."......- _.-
••. •JII ....... .......

... · 2 ...'._ ·2 ....
loJO >tOO ...
~..._....- _ .

1!IO ~ ...
( .~ ~ ....

/
HERE ARE SOME OF THE AIR-B ', OUTSTANDING FEATURES! -

• Computer controlled Pll tuning system • 40 memory presets • Multi scan
system (manual and auto) • 11 " Helical antenna w/ BNC connector • Priority
cnannei - Squelch (auto and manual). Direct tuning
HERE'S TRUE SONY QUALITY ! Feel the rugged construction, and listen to the high quality

sound, and you' ll know It 's a Sony! The new Air-8 can scan lour di fferent frequency ranges in
either direction and can store a tota l of fOrly trequeectes In its lour memory bankS. You can recall
any memorized Irequency wit h the touch of a key, and can scan the ten channels In each 01 Its
lour memory banks in any order. The Air-8 also has a delay funct ion that prevents dropout en
abling you to hear both sides of a conversation, and also a priority feature that samples a chosen
frequency every three seconds for a signal. The quick4isconnect BNC connector allows dillerent
types of antennas to be easily coupled to me Air-8 for maximum performance.

The Air-8 measures 3'j, " )( 7\ " )( 2", and weighs just 21 oz. This Is truly a sturdy lill ie compa·
nion thai wil l give you years of dependable perlormance wherever you go.

II FrltQuency BandS 7 Functions on LCD Display ---,

Thousands In Use Worldwide!

PACKED WITH SONY STATE·OF·THE·ARTTECHNOLOGY
(1) POWER Switch (2) Volume Control (3) 11 ~ Helical Antenna (4) BNC Antenna Connector !Il [I
(5) Squelch Control. Features both manual and automatic modes. (6) Earphone Jack (1) AM Ex·

ternal Ant Jack (8) Band selector, Selects A ir, PSB, AM, or FM. (9) LCD Display (See detailed il- I~:;,,-:-:::=(j)
fustranon above) (10) Counter Keys, Used to program frequencies for direct tuning and ::
memories, and a lso to recall memories. (11) EXECUTE Key (12) SCAN Keys. Used for scan tun ing e---I!J
and manual tuning. (13) LIGHT Switch (14) KEY PROTECT. Locks out all keys on front face. ==~~~l , ~~~~~"".., @
(15) EXTERNAL DC INPUT (16) High Quality Speaker (11) ENTER Key. Used to memorize trequen-
ctes. (18) Battery Compartment (rear) (19) 9kHZll0 kHZ Selector (Inside battery compartment).
Used to change MW tun ing interval. (20) DIRECT Key. Used lo r di rect tuning. (21) LED Receive ln- @
dlcator (22) MEMORY Scan Key, Used lor scan tuning each memory bank. (23) PROGRAM Key.
Used to initiate the program function. (24) DELAY Key (25) PRIORITY Key. Used lor sampling a
priority channel every 3 seconds. (26) Heavy Duty Body. Rugged m ili tary/Indust ria l grade con- @) @ @ @
struction. ANO DON'T FORGET ... ITS A SONY!
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bers and having it sent to them
from the U.S.

The CRRL now handles its own
membership records, handles its
own finances , maintains its own
offices and paid staff, etc. They're
also breaking with ARRL tradition
in looking into a new class of
membership which will not in
clude OST. This is due to the very
high cost of OST in Canada,
which they feel cuts seriously into
their membership potential.

Negotiations are underway for
a merger of the CRRL and the
CARF, wilh the two being reborn
as The Radio Society of Canada.
With these remarkable changes,
the purposes of the CARF would
seem 10 have been achieved,
so perhaps the two can now
merge. This would provide
Canada with a single strong orga
nization which could then devote
its energies to building the hobby
in Canada.

MINNESOTA

They had a great lirue hamfest
in Minneapolis in November-ctoo
bad if you missed it. Perhaps, if
you're within driving distance, you
can organize yourself and your
family to make it next time.

The hamfest is on Saturday, so
il you do some planning ahead
you might also be able to get over
to the Prairie Home Companion
show in St. Paul. The hamfest
ends up at 3 p.m., leaving you
plenty 01 time to pun on over lo r
the show by 5 p.m.

You' ll hear why Lake Wobegon
Days has been on top of the book
list for a year now as Garrison keu
lor spins his yarns. You may get
like me and not only tape his sto
ries every week, but buy his cas
sette yarns, too. II you haven' t
read the book, do it. Unless you
have a special problem, you'll
love it . I realize from my mail that
we do have some hams who are
angry people-who must be hell
on wheels with which to live. I
wince when I get an abusive tetter
trom people who must be terrors
to be around. I'm sure they don't
single me out for their abuse.

Now, back to the Minneapolis
hamlest which was held in a
school in Richfield . It was just
about right for the ham dealers
and computer stuff exhibitors
plus they had a good large room
for me to talk in. I'd judge there
were maybe a couple thousand
anending the hamfest-which

didn't crowd the place too badly at
all. I was disappointed to listen on
2m and hear many hams who
weren't bothering to go to the
hamfest. I'd sure like to see a
hamfest some time when every
live ham within easy driving dis
tance made it his or her business
10 be there-like in the old days.

While I was there I recorded five
interviews for Gizmode , a high
tech program which airs at 7:30
a.m. (yawn) Sunday mornings on
KSNE(1280 kHz). You might want
to check this out it you're in the
Minneapolis area on Sundays. It' s
also on the K-SAT satellite radio
network.

I'm planning on getting down to
Orlando in March and I expect ev
ery ham still able to get out of a
chair to be there to say hello. I
expect I'll be speaking, too, so on
the off chance I have something of
interest to say, allow some lime.
Okay? Sometimes I'm pretty
good. Sometimes I ain't. You take
your chances. If you come and
just sit there dozing off, so will I. If
you come loaded for bear, we'll
have a great time.

The Minneapolis crowd was
semi-alive, so it wasn't a total loss.
I brought along an 8mm video

camera, sowe've got it on tape. I'll
try to tape my next couple of talks
in Dallas and Las Vegas
combining the three I may end up
with something to send out for
club meeting entertainment .. .or
punishment.

Hamfest chairmen, your big
gest challenge is to get your local
hams off their fat butts. Can you
figure out something so great to
do at your hamfest that they' ll shut
up on the local repealers for a cou
ple hours and mosey on down?
Good luck.

If local dealers loaded with ham
gear bargains, tech sessions, and
prizes won' t budge 'em, you've
got some brainstorming to do. We
don't have many well-known
hams these days, so it's difficult 10

bring in headliners 10 talk. Barry's
busy most of the lime. I'm pretty
busy, too. Which leaves an astro-
naut or two Tony and Owen.
Beyond that ?

I'm doing the best I can to get to
namtests, but I'm spread tar 100
thin. So far this year I've talked at
Miami, Orlando, Atlanta, Dallas,
Garland, Las Vegas, San Diego,
Dayton, Minneapolis, and Boxbor
ough. Get off my back! I have to do
some work, too, you know.•

MICRO CONTROL SPECIALTIES
Divisi on o f Kendecom Inc .

23 El m Park, Grovela nd, MA 0 1834 (6 17) 372-3442

No other re peaters o r co n trolle rs match
Mark 4 i n capabil ity and features. T hat's
w hy Mark 4 is the performance leader at
amateur and commercia l repeater sites
around the w orld. O nly Mark 4 g ives you
Messag e Maste n ... rea l speech - voice
read o ut o f received signal strengt h,
devi ati on , and frequency error - 4
channel receiver voti ng - c lock tim e
announcements and f unction control - 7
hel ical f ilter receiver - extens ive phone
patc h functions. Un l ike othe rs, Mark 4
even includes power supply and a
handsome cabinet.

Call o r w ri te for specifications o n the
repeater, controller, and recei ver win ners.

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, c lub news bulletins, and DX
alerts, Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.
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IC-R71A

IC·28A
IC·28H

1e-751A

1C-735

lC·02AT
lC·04AT
lC·2AT
1e-3AT
IC-4AT

ANNOUNCING

IC-745

1e-3200A

R·2000

T5-4405

T5-9405

TH·21AT
TH·31AT
TH-41AT

TM·2530A
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TR·2600A
TR·3600A
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RPCMBoard
- Used wfSCAP board to provide "Reverse Patch"
and Land-Line Control of Repealer

- Includes land-line " answering" circuitry

SCAP Autopatch Board
- Provides aI basiC al.l!OP8tch fullCliOns
-$ecure 3 DigitAccess; 1AuxQn.Otlfunction, Audio
AGe; Built-in timers; etc. Beautiful Audio!

-ofl inhibit bd. else available
-Wrilek:all lor details and . daLllheel:

scr 410B UHF Transmitter Bet or Any,
-Similar to SCT110, 10Wts. nom.
-Now Inclurhla " on botJrcl'" proportloflal XI.I
(he./Oven clrculrry lor vary high .tabllltyl

-BA..040W, UHF AMP. BD." HEAT SINK

Improved SeT41 DB
Transmitter Assy.

-10 Wta. Output. 1~ Duty Cyclel
- Withstands High vs~
-True FM lor exc. audio qual ity
- Designed speci1icial1y lor continuous rp(J" . service.

Very low in " white noise ."
- SpuriOuS - 75dB.HarmoniCS-60dB.
_W rth .0005% precision grade xtaI.
-8.4-30 30 WI_Amp board A Hea1 sink. 3 sec. L.P
filler & rei. pwr. &&nsOl".

-BA75 75 WI. unit also avaIlable

SCT110 VHF Xmtr/Exclter Board

SCTll0 Transmitter Assembly
-sen '0 mounrfld In Mlield«1 hou~"fI

- Same as used on SCR 1000 & 2000X
-completely assmbld. wfF.T. caps. S0239 conn.
-10, 30,or 75 WI. unit.

Plug-In
Coding card

.~

?I

ID250A CW 10
& Audio Mixer Board

----.
r : . "

•
" •

, .•.:
•

CTC100 Rptr. COR Timer/Control se,
-Complete SQlid sl8te conlrol lor rplr . COR ;'Hang"
Timer, "Tim&<lu'" Timer, TX IocaJ & remote Shut
oawnfReset, ete.

-Includes inpvl$ & outPuts lor panel controls &
lamps.

-Improvedl Now Includes "audio mute"
circuit and " Emergency Power 10"
option.
_4 input AF Miller & Local Mic:. amp.
_PROM Mamory- 2SO bitsfchannel.
-Up to 4 dillarenl lD channels'
_Many other features. Factory programmed.

TTC300 TOUCH TONE CONTROLLER

-High performance, Super versatile design, To con
trol any ON/OFF Function at a remote sile via DTMF
Radio Unk.

- u see new high quality Xtal Controlled Decoder IC,
wlhigh immunity to larsing

-Decodes all 16 digits
-3 0 NfOFF Functions per Main Card. Easily ellpand-
able 10 any no. of functions wfExpansion Cards.

-ccoes quiddy field programmable via plug-in C0d
ing Cards. Many unique 3-digit codas available. Not
basically 1-digil as with competitive units.

- Latched or puIsecl outputS.
-Transistor Switch OUtputs can directly trigger solid
state circuitry or relays, etc . lor any type of control
function.

- Low- Power ConsumpliOn CMOS Technology.
5VDC Input. GoId-pIaled connactofS.

Power Supply Boards 0
-SCP1 2 12vDC O O.3A. out.
-SCP51 2 12 VDC @ I A & 5VOC @ 0 .4A out.

(1.11, total max. out.)

- SCP51 2A Matxwe. but etsc w/ -12VDC @O.lA

spectrum Repeater/Link
High Perlonnance Boards &SUb-Assemblies
These are professional "Commercial Grade" Units-Designed for
Extreme Environments ( -30 to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

i!iiiiiiiili~

Call or Write for

Receiver Front-End Preselectors

New FL-4 UHF
Helical Resonators
......I«lln RecetYet'
or FL-4H PreMHector Unit

-Fl-6: &HI Q Resonators with Lo-HolMT~sI"OI"

Amp (2M or 220 MHz)
-Fl..H: 4HI Q Helielll Resonaton .. Lo-HoI.. Tr.
Amp.ln sh~ housing. (420-470 MHz)
-Prov~ tremendous rejection of " out-of
band·' sigilli" wfou1 the usual loul Can otten be
used instead 01 large expensive cavity lilters.

- Elltremely helpful at sites with many near1)y trans
millers to " li ller~lII" these ou'~f-band signals.

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR'SOA-UHF
• Tot.lly Advanced DesJgnf
-8 Pole Front End F1tr. + wide dynamic: range
Reduces 0Y&rt0ad, SpuriOus Resp. & Intermod.

-Sent. O.25IJVf12dB SINAO typo
- se. eee 0 ± 6.5 KHz. -1JOdBO ± 3OKHz.(8 Po1e
Crystal ... 4 Pole Ceramic: Fltrs.

- 'S Me'Utr ', Doacnmmstor & Devia1ion Mfr. Outputs'
- Exc. audio quality! Fast squelch' wIOJJOO5% Cr)'$'"

tal . ( .'Super Sha'P "/F F1f.r, also avail. )
-lWwl 30 KHzB.W. IF Fin",

IO'High Spud P« k.,.

Complete Receiver Assemblies
_Revr. Board IOOYnted in shielded housing.
-Completely assembled & l&Sted. wIF.T. caps ,
S0239conn.

-As used in the SCR l000J2000X. Ready todrop into
your systeml

- UHF Rcvr. Assy. Now Available w/Super Sharp FL
4 Helical Resonators. Greatly reduces 1M & " oul 01
band" interference!

SCP30 HEAVY DUTY 30 AMP Lightning Arrester For Autopatch
RACK MT. POWER SUPPLY - uee Discharge TUbe shunlS phone line surges to

ground
• 13 .8 vee o u t. 11 5/230 in, SO/60 Hz . -Handles up to 40,000 Amp,1
• 3OA@ 70% duty, 25A@ 100% dUly..Data Sheets . Massive 30 lb . Transformer & Heal Sinks. -The. aest devi~ aV~i lable 10 protect Autopatch

equipment from lightning damage. $17.00 + SlH.
i S. habt. nplJndl I

/$c/'~!!~!!~'!!Sl~!!!!.I!!!!!!!~~I!~r!~T£9~!~ -"
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TOO MANY

suggesting that everyone should
sacrifice themselves to get rich,
but you will find me urging every
reader to go into business so hel
she will be able to bUy the things
helshe wants-such as ham gear,
an occasional DXpedition-even
a subscription to 73. Norman, give
up the code before it gets worse.
-Wayne.

Much is being said these days
about the need to liberalize the
requirements for an amateur radio
license. I say that the amateur ser
vice is last becoming worttaess 10

all of us due to the enormous num
ber of licenses granted by the
FCC! This fact is very obvious on
the HF bands where intense inter
ference is commonplace; too
many stations are trying to fit into
a finite spectrum.

Here are some alarming facts
that you must be aware of: In 1971
there were about 250,000 hams.
Today there are almost 500,000
(good statistics to show publish
ers of ham radio magazines who
say the hobby is in a state of
demise). And there are more Ex
tre- and Advanced-class opera
tors than all the other classes put
together! The FCC should reduce
the number of licenses granted by
increasing the technical require
ments for a ham ticket.

David Danello WB40NS
Blacksburg VA

made available for clubs. I've got
a couple of VCRs so I can make
VH$ copies of my Bmm tapes.

I got a letter from one admitted
Wayne Green hater who wrote to
say that he saw a video of my talk
in L.A. and hated that toot-s
Wayne.

I TRULY DOOMED I
I just picked up the september, I I

1986, issue of 73 and read Never 1..----------
say Die. I was very disappoinled
and ashamed of the image you
presented 01 a ham radio opera
tor . In the first place, I fail to see
what a discussion of one's per
sonal success has to do with ham
radio. It is very disappointing to
see that you apparently measure
a person's success by the dollars
he or she makes-the car one
drives or how much one is willing
to fork over for a subscription to
your magazine. How absurd .

I am fairly successful in your
own warped terms. I do, however,
have many friends who are not as
financially well off, but who are no
less a success. Many people work
very hard and contribute a great
deal to society andlor the country
and are not lairly compensated.
Soldiers give their lives for an em
barrassingly small salary.

If you truly believe that you can 't
consider a person successful if
he/she can't spend the bucks to
subscribe to 73, then that is a sad
statement of your character as a
ham and as a human being. Ham
radio should not be a hobby with a
financial prerequisi te. II should be
lor anyone who has the drive to
get the license and who will pro
mote the goals and principles
upon which the hobby is based.
One of the goals you have lorgot
ten in pursuit 01 the dollar is good.
will. If you represent the future 01
ham radio, we are truly doomed.

Norman Joe Korpela
Portland OR

David, it's pretty obvious that you
don't know what you're talking
about. My guess is that you're us
ing a junky receiver which you
don't know how to use in the first
place. 11 you're so hot for wide
open spaces, try 10 meters-a>
though I've heard some openings
up there dUring the day which cer
tainly sounded like a crowded
band. You could always aiscoo
neet your antenna and listen to
receiver noise.

Apparently 20·wpm code has As for you alarming facts ,
zappedyourbrain. Whenyousug- here 's what 's really happening:
gest that someone, who may be 8 There are just over423,OOO hams,
lovely person but who is so out of not SOO,()()(). Ifour research is cor-
step with our society that helshe is reet, about 10% of the hams in the
starving to death, be considered a FCC computer are dead, so figure
success, we do have a religious there 's around 380,()()() living a~
dispute. I've never had any per- ateurs. There are roughly 140,000
sonal interest in money, but I'm Extra- andAdvanced-class teem-
not dumb, so I've come to grips es outstanding, and the rest com-
with the fact that my businesses bined total around 280,()()(). Last
have to be profitaOle if rm gomg to month saw 0% growth in the ham
start more of them-providing ranks, and it'll stay that way until
more people with work. Nowhere we have a working no-code ti-
in my editorials will you find me censeinplace.-KWIO.
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WAXING

RENT-A-WAYNE

1

Gib Gibson W7J IE
Renton WA

Denada.-Eds.

Number ,a on you. FeedbKtl elIrd

I've just received my first issue
of 73(October) on a new subscrip
tion . I read this issue from cover to
cover and have never found QST
to be as interesting. I am so glad
that Wayne is back that I ten
obliged to write you this note to tell
you so.

My interest in ham radio has
been on the wane these past few
years and, as such, I have not
been too active. I look forward to
the following issues of 73, and for
the renewed interest in amateur
radio I thank you.

Bud Lieberman WB2WSZ
Hackensack NJ

to actually work on it. I've found
that most folks who complain that
they can't learn code expect it to
just "happen" in their mind imme
diately, without effort. And that
includes the "strugglers " who ag
onize over every new character
they are so embarrassed that
code isn't easy that they spend alt
of their time worrying about their
ego instead of just learning the
letters.

So, my advice to you is to stop
worrying that you can 't learn the
code. Of course you can learn it.
Everyone can. Relax and wori( on
it a bit at a time. Have a beer while
you're listening to a code tape, or
take a nice hot bath. If you can
stop being so uptight about not
being able to do n. YOU 'll be
amazed at how quickly you'll pick
it up.-KW1O.

I just heard your excellent talk in
san Diego, Wayne. I wish more
clubs could afford to hire you to
come and talk to them. Maybe you
should make a tape and rent it or
loan it to clubs to get them stirred
up!

You're right, Gib, a video just
might help. I'll try to tape my next
couple of talks and see ifanything
useful develops which could be

11-- 1

IN THE AIR

WB80QTFAN

ETTERS

I

IL..--__I
I am not a ham yet but some day

I would like 10 get my ticket I have
a menial block (or is it ccnsuca
tion?) of the brain keeping me
from mastering the code. Theory
should be no problem , as I'm an
Avionics Communications Spe
cialist in the Air Force and I gel 10
worxon HF, VHF, and UHF equip
ment-not only on the bench, but
in aircraft installations.

The people that I work with think
that rm crazy for being lnto radios
so much. I love it and can', get
enough experience or my fill of the
stuff. My wife is into cameras and
computers, and together I know
we could both have a blast being
hams. I' m also trying to get my
kids interested and expand their
horizons. The day that I brought
a Kenwood A-2000 hom e and
hooked it up my boys were glued
to it. I! made me feel like a million
bucks when I found out that they
sneak in and listen 10 it. Just like
my daughter, who gets out my
code-practice oscillator and plays
with it. I! would be great 10 have
five callsigns at this OTH!

An even bigger in/luence is the
fact that I'm stationed at Yokota
Air Base in Japan, wilh my wife
and kids here also. Ham radio is
" in the air" over here. Yokota is
located by Ihe city 01 Fussa-sni,
which has a train straight 10 Aki
habara! If the yen ever straightens
out, I hOpe to go there etten. I'm
looking forward to that day.

Robert Aldridge
APO San Francisco

I was just about to drop my 73
subscription when aloog comes
WEATHERSAT-greal! For me
this makes 73 a great ham maga
zineagain.lcanhardlywaitforthe
next issue.

Dale Hauck, M.D. W6YFT
los Angeles CA

Robert, I just don 't buy the excus
es I hear from people about why
they can't learn Morse code. You
and everybody else in your family
are physically and mentally capa
ble of learning it . . .but you have
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The Kenwood TR-751A.
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Mercer 's model 9101 pocket
DMM.

Mercer Electronics, a division of
Simpson Electric, has announced

A new book from Power Gain
Systems, Build Your Own Safe/
life Dish Anfenna , gives step-by
step instructions lor constructing
a 10-1f2-foot dish antenna-e-in
eluding photos, illustrations, and
sources for materials,

The book is $12; for complete
details, check Reader Service
number 207.

sene which describes and demon
strates their repeater control prod
ucts. Incl uded in the demo are the
RC-850 and RC--85 repeater coo
trollers, the ACC Dig ital Voice
Recorder, and the ITC-32 Inlelli·
gent roocnrone- ContrOl board.

The tape is perfect lor club pre
senlations and is available at no
cost d irectly from ACC. To re
quest a copy, contact ACC, 2356
Walsh Avenue, Santa Clara CA
95051 ; (408}-727·3330.

DISH INSTRUCTIONS

XFER transfer function analysis from BV Engineering.

IIIKAM
w.

XFER is menu-driven and uses
free-format input. Files generated
by XFER are compatible with oth
er BV Engineering programs such
as SPP, PCPlOT, POP, and TEK
CALC. XFER files can be used as
an input to SPP 10 perform tran
sient and time-doma in analysis of
user-generated waveforms.

For more information on BV En
gineering software, check Reader
Service number 215.

REPEATER DEMO TAPE

Advanced Repealer Controls
has introduced a new audio cas-

PRODUCT SPOTLIGHT
Here's our tevonte new offering this month:

KANTRQNICS KAM

Kantrcnics has introduced KAM"', an all-mode digital ccmmu
nications interlace . KAM is a radio modem with RTTY, AMTOR,
packet. ASCII, and CW built in. The unit is compatible with any
computer that has an asynchronous If0 port.

KAM features over 100 software commands, a bar-graph tun
ing indicator for RTTY and HF packet , a switchable limiter, pro
grammable center frequency and bandwidth for CW, two radio
ports, and programmable mark and space tones for RTTY.

For complete details , visit your local ham store or check Read
er Service number 212.

BVE XFER

BV Engineering has released a
transfer function analysis and
synthesis program for the IBM PC
and compat ib les . XFER uses
short-circuit transfer impedance
funct ions around an op amp to
compute c ircuit elements and
configuralions to yield a given
transfer function. The program
will also calculate a transfer tunc
tion given Ihe values of the circuit
components.

most bookslores ; fo r informa
tion about this and other Sams
books , chec k Read er Service
number 205.

Schematic-reading help from
Sams.
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SCHEMATIC HELP

The fourth edition of How to
Read Schematics by Don Herring
ton is now available from Howard
W. Sams . The new edition has
been revised to include logic dia
grams and flowcharts. The book
moves from a general overview of
electronic diagrams to the specific
components 01a circuit , detailing
the techn iques used 10 follow
complicated schematics .

How to Read SChemafics reta ils
for $14.95 and can be found in

Kenwood's newest two-meter
all-mode mobile transceiver offers
25 Watts of output from 142- 149
MHz (modifiable to cover 141-1 51
MHz), automatic mode select ion,
a GaAsFET front end, 10 memory
channels, all-mode squelch, dual
digital '0'10 '5. and semi-break-in
CW with a sioercne. Opt ions in
c1ude Dig ital Channel link, a V5-1
voice synthesizer. and a 38-tone
cress encoder.

For more information, visit your
local Kenwood dealer.

KENWOOD TR-751A



tents. Subscribers will receive
special discounts on selected
Heath products.

A one-veer subscription (six is
sues) is $9.95; order KBJ-2000
NM from Heath Company, Box
1288, Benton Harbor MI 49022;
(800)-253-0570.

1.3-GHZ POCKET COUNTER

OPTOelectronics has intro
duced their model 1300H pocket
sized 1.3-GHz frequency counter.
Housed in a case 3-112" x 4" x 1~,

the counter comes with recharge
able NiCd batteries and an ac wall
adapter. Resolution from 1 MHz
to 1.3 GHz is 1 kHz with a .25
second gate and 100 Hz with a
2.5-second gate . Accuracy is
± .OOOOl % .

For more information about OP
TOelectronics frequency coun
ters, check Reader Service num
ber 209.
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New magazine offered by Heath. OPToelectronics'mode/1300H.
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HEATH MAGAZINE

Heathkit has announced the
publication of Kit Builder's Jour
nal , a magazine covering aU as
pects of electronic kits and kit
building. The journal will offer
tips, news, reviews, and advice
from Heath's technical consul-

DAVLE TECH TOOLS

Davie Tech, Inc., offers a full
line 01 precision cutters, shears,
pliers, crimpers, and benders for
the electronics hobbyist. All of the
tools feature contoured ribbed
handles, which provide a non-slip
gripping surface, and a return
spring to help eliminate operator
fatigue.

For information on the complete
line of Davie Tech tools, check
number 213 on your Reader Ser
vice card.

DavIe Tech hand tools.

the IC-275
mpanion IC-475 togeth

er for OSCAR operation, and a
CW filter.

The suggested retail price for
the IC-275A is $1 ,199; for more
information, visit your local ICOM
dealer.

KEN
INTER

CES MODEL 5200 PI

The CES model 5200 is a new
interconnect unit that may be
programmed locally or remote
ly with DTMF signalling. The
device is expandable to up to
250 ANI codes, and features mur
upre-tormat encoding (CTCSS,
two-tone, five-tone, DPL, 2805,
and MTS), toll restriclion by us
er, DID for mobile selective signal
ing, a clock and calendar for
usage billing , and a dial click
detector.

For information on the complete
line of CES communications

Encomm, rnc., ,
an interface whic
computer with a ,
conlrolthe azimuth
settings of Kenprc'
and KR·5600A rotor.
contains analog-to-t
verters for both the a;
elevation channels and also pro
vides the drive signal to turn
the motors in the proper direction.
An internal microcomputer pro
vides RS-232 serial capability at
9,600 baud with no handshaking.
The KR-010 operates with track
ing software written by W31WI and
W0SL for AMSAT (available only
from the AMSAT software ex
change).

Suggested retail price is
$269.95. For more information,
please check Reader Service
number 216.

a sme
cludin
priced
is 5-1(4
weighs
ranges r
dc, 1,000
megohms
to 56 dB.
Onmsrvort
volt ac.

The mode
batteries, test
ator's manual
tails, please c
vice number 20



I COM has always had a sensible new-equip
ment pol icy: Never release a new rig un

til the lifespan 01 an older model is finished.
This poli cy has probably saved the sanity
and marriage of more than one operator be
cause the cost of a new rig can be spread over
severer years before a new version hits the
market

Considering this, then, you can imagine my
surpri se when the improved IC-751A ap
peared in ads, superseding the current IC-751
as tCOM 's top-ot-rne-ene rig. After all, the 751
was introduced about three years ago and
seemed to still have some life left . So, you can
also imagine my desire to gel my hands on the
newer version to see if the rig has changed.

Comparison to the 1e-735 •.•

After using the 751A lor an extended period .
I can say that there are some changes. The
751A is built upon the technology of the 735
(reviewed in November, 1985) to create a vir
tua lly new rig.

You really wouldn't th ink the 751A is a new
rig from the outside because it looks just like
the older 751, right down to the 35 knobs,
control swi tches, and buttons on the trout pan
el. It also has the same 105-<:1B dynamic
range, continuous receive coverage through
30 MHz, rrunnmcde (AM, FM, CW, and SSB)
capability , nearly the same LED di splay
(with a couple of additions), and 100 Walls of
output power.

But , if you were to continue thinking like
that, you would be making a mistake. The new
751A has more in common with ICOM's other
state-of-the-art rig, the 735, than it does with
the older 751. In fact, comparing the sche
matics shows that with the exception of a c0u

ple of integrated circuit s, the 751A and 735
are just about the same . The key difference in
ci rcuitry is t hat the custo mized micro 
processor in the 735 controls a multifaceted
liquid crystal display (LCD), while the 751A
uses a multicolored light-emitt ing diode (LED)
display.

Both radios take advantage of newty devel
oped central processing units lor controt. This
means the 751A is highly versatile, like the
735. For example, the new CPU allows moni
toring of all 32 memory channels or only those
storing a particular mode-FM, lor example .
Further, the programmed scan feature allows
scanning between any two programmed Ire
quencies. In all cases, though, the auto-stop
feature of the 751A halts scanning until a aso
has fin ished and then automatically resumes
when the frequency is clear.

This is like the 735's capability . The Chief
difference between the two is the lact that the
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ICOM 751A
by Marc Stem N1BUi

lCOM America . rre.
238()' t 16th Avenue NE

Bellevue WA 98004
PrICe class: S1.649

751A has 32 memories and two vrc's. while
the 735 has 12 memories and two vto's. The
735 also has an internal fan and no heat sink,
whi le the 751A has a huge heat sink and an
extemartan .

In fact , the 735's fan comes on after a short
time of heavy use, while the fan in the 751A
remains off. This is due to the size of the heat
sink. Further, the 735's fan is variable, mean
ing that the higher the demand, the higher the
fan speed. This makes the 735's fan obtrusive
at times in a quiet shack. The fan on the 751A,
on the other hand, is quiet and only comes on
when needed. In fact , it's barely noticeable
under most circumstances.

. .. And to the 1C-751

To be fair , thOugh, the real comparison
should be wilh the older 751 , the rig that
the 751A replaces. The key difference be
tween them is important- prog ram storage.
As for other specifications, they are pretty
much the same. For example, the new751A's
dynamic range is 105 dB, as is the 751's. The
power requirements are the same-13.8 V dc ;
the usable temperature range is the same
14 to 140 degrees F; the display resolution
is the same-to 100 Hz; spurious emissions
are down more than 60 dB, as well as hav
ing harmonics down more than 40 dB; sensi
tivity is better than 0.5 uv: and selectivity is
better than 2.3 kHz tor SSB, CW, and RTTY
at - 6 dB.

The specifications, then, match them well.
But, the two 751s are different . In the 751,
tCOM used dynamic random access memory
(DRAM) to store program and Irequency infor
mation. The DRAM was backed by a lithium
battery, whose average life was figured at
about five years. Once the battery died, the
programming disappeared due to the loss of
power to the memory, and the rig had to be
sent back to the factory lor reprogramming .
Just about all the older ICOM microprocessor
contronec models used this plan .

Evidently, lCOM has seen the light because
it now stores its programming in nonvolali le
memory . The only volatile memory is user
memory , wh ich contains the frequencies
you've programmed as well as the modes.
The lithium battery now backs up this user
scratchpad. II' s quite an improvement and
shows that leOM is willing to listen to con
sumer input.

Improvements

Look ing at the 751A you wouldn't think any
thing has changed at all. The reason, quite
Irankly, is that the coxes look al ike. However,
when you look closely at the front panel, you

begin to see some 01 the changes that have
been implemented. For example, the 751A is
an improved CW rig . It now sports an electron
ic aSK keyer mat is capable of up to 40 wpm. It
also has a standard 500-Hz ew lilter and a
CW eioetore monitor, so you can monitor your
code in transmit and receive.

Another improvement over the 751 is an
added LED annunciator in the display. The
new annunciator indicates whether you 're us
ing the tun ing dial or bandswitching functions.
The 751A also has smoother tun ing. Wh ile the
751's tun ing was good , the 751A's tuning is
even better. It leels silkier and features a new
ly designed tuning knob.

Many of the improvements. however, are
"under the skin." For example, the new 751A
is even more stable than the 751 thanks to a
new thermal sensor that monitors internal
temperatures. The sensor automatically turns
on the fan which, in turn, ensures mat there's
no thermal drift .

Further. the new model boasts a 9-MHz
notch which drastically reduces aRM. In fact,
just using the passband tuning control and
the notch filter will be enough to knock out
any aRM on a particular signal. The 5()0.

Hz CW filter is like icing on the cake. And.
in some cases, I wonder if you really need
the filter.

Other worthwhile improvements over the
751 are a new age system , new compressor
circuitry lor better audio. and a new al gain
control system, which improves control 01 CW
scetcne volume.

With all these improvements, though, there
are a couple of important items to note on the
ew keyer and the noise blanker. The CW
keyer speed control is decidedly nonli near.
Like many analog meters, large changes in
speed are crowded into smalt spaces on the
dial. Th is means that it's tough to find precise
speed control toward 40 wpm. Further, at 40
wpm the weighting tends to beco me shaky
and imprecise. The aSK feature is a nice addi
tion, but lor most operators it's probably
overkill .

The 751A leatures a selectable noise
blanker which el iminates all but the most stub
born wideband and narrowband noise. (I have
a source near my house thaI's virtually impos
sible to elim inate, but the blanker managed to
get a good chunk of it.)

BUI , while it 's a nice teeture. it's not without
problems. At its highest sell ings, it causes CW
signals to become dislonecl , almost keyclick
like in tone. It 's something you should be
aware 01 if you 're pla nning to buy this rad io.
However, it isn't a major problem because
most 01 the time you'll probably operate lhe
noise blanker at a lower setting.

Conclusions

Overall, then, the 751A is a worthwhile im
prove ment over the older 75 1. It correc ts
some of the flaws that were readily apparent in
the older version and improves upon the ra
dio's already solid basic features.

If you 're looking for a new HF rig that com
bines generat coverage and multimode capa
bility, lOOk at the 751A. You won't be disap
pointed.•



144-MHz Antenna Test: Three For Two
The boom sections (four of them) are marked
wi th colored tape at the ends to aid in
matching the correct boom sections quickly.
On all Tonna antennas that I've used , one
end of the boom has a red cap and the other
a black cap. This matches the boom brace
as well.

As mentioned earl ier , 'rcn na employs
square boom material. This makes assem
bly much easier, as yo u simply snap th e
element into a molded plastic mount (the
center of each element is marked with a
crimp), then fasten the element to the boom
with a wing screw and nut. The mount is chan
neled to fit securely to the boom. fncidental
Iy, all of the mounting hardware is separa ted
into various bags. This is a big help as you
don't need to sort out all 01 the hardware
you don't need at the moment to get to what
you do need. All hardware is stainless steel
except the boom-to-mast clamps, which are
galvanized.

The driven element is pre-assembled and
tested at the factory. It also fastens with one
wing screw to the square boom. The trigon
reflector assembly attaches with pre-thread
ed steer plates and wing screws. You realty
need only a 10mm wrench to assemble the
whole thing, and Tonna inc ludes 2 brackets to
accommodate up to a 2" mast . One is also
filled snug to the square boom, and the other
is attached to the brace. Incidentally, the

lonna F9FT t r -Erernent Vagi
The PX Shack

52 Stonewyck Drive Belle
Mead NJ 08502

Price Class: $ 120

" umber 10 on ,ourF_e.rd

stranger to the weak-signal work:! either! Many
of the lop operators in Europe employ their
17-element yagi stacked in H-frames for con
test and EME work . Tonna has long been
known for their innovative square booms and
easy product assembly, and is now making
inroads in the U.S. market. The comparative
figures for each antenna are listed in Table 1.
Note that gain figures are based on manufac
turer's claims.

Representative models of these yagis were
obtained "off-the-shelf" lor the purposes 01
this review. The F9FT Torma arrived about the
same time UPS dropped two big boxes from
New Hampshire on my doorstep, and I com
menced with the project.

Assembly

The F9FT Tonna comes with the vari
ous elements bundled together with tape.

$ 140
$150

by Peter H. Putman KnB

cusncrart 32-19 and 42-18Xl Boomers
Cushcraft Corporation
POBox 4680
Manchester NH 03 108
Price Class: 32- 19

42- 18XL

L as! year was a grand one lor French
and American relations , owing 10 the

tOOth anniversary of the Statue of Liberty.
With that in mind, it seems entirely appropri
ate 10 review lhese products-the premier
144·MHz yagis from two of the best-known
names in antennas here in the United Stales
and in France .

Cushcraft Corporat ion of Manchester, New
Hampshire, has long been known for their
32 ·19 ts-eremeot "Boomer," as it has come
10 be known. This is one 01 the most pop
ular antennas in the world for weak-slq
net work on 2 meters, and its IXlpularity sup
ports its performance and durabili ty . Re
cen tly, Cusncratt introduced the 42-1 8XL 18
element yagi , using a 28-foot boom for that
extra 1 dB of gain, based on the 19-element
vers ion.

Antennes Tonna 01 Reims, France, is no

PhotoA. The Tonna F9FT t r -etemem yagi. Photo B. Cushcraft 's 32-79 Boomer.

Photo C. Cushcraft 's 42-f8XL Boomer.
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POOtoD. Test source antenna at IS feet.
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Test Setup

Moving to the field resulted in interest
ing data. I decided that to try mak ing forward
gain measurements would be pretty nigh im
possible given my modest setup . What I elect
ed to do was measure the difference in a given
gain figure between the antennas as well as
check front-to-back ratio (FIB) and sroercbe
rejection at the so-oecree point. In addition,
I verified the feed impedance claims as welt.
r decided to set each antenna up on a 15'
piece of masting with nylon guys and sliprings
for rotation .

Now, one big problem is that 15 feet is not
realty enough to make this measurement-it
probably ought to be more like 25 to 30 feet.
However. I wasn't in a pos ition 10 use 25 to 30
feet 01mast ing and cl imb up and down mount
ing to remove the various beams, so 15 feet it
was. Since the antennas exhibited such simi
lar claims for gain, FIB ratio, and side lobe
rejection, I suspected that incidental ground
effects at 15 feet would affect an three anten
nas abou t the same, and the resulting data
would have some merit.

The rt lest source was easy: My Kenwood
TA-9000 with the to-power switch on was set
to exactly t-wanoutput, as measured with the
Bird 43 Thruline meter. The source antenna
was the folded dipole driven element from a
KLM a-element yagi also mounted at 15 feet
(see Photo D). This was located exactly 70 feet
from the test yagi masl.

The test yagi mast was carefUlly located
more than 30 feet from any trees, metal ob
jects, and cars so as to minimize reflections
from these sources. The only effects would be
ground reflections as I mentioned earlier. The
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up with one extra wingscrew, holder, and
nut assembly.

When the F9FT is done, all sections are
rigid, including the boom brace. You merely
lilt it up to the mast and attach the u-ccns,
which is a big advantage of using square
boom material. The 32-19 is somewhatlloppy,
and I suggest making the final adjustments on
the boom brace alter the main boom is at
tached to the mast. The boom brace-to-mas t
clamp is kind of fishy and twists on you while
you're tightening it . The 42-1 8XL is also flop
py, and the same procedure is suggested for
final brace alignment .

With the F9FT's square boom material,
it's a snap to make sure all elements are
plumb, in line, and 90 degrees from the ver
tical plane. Using round tubing does make
this job somewhat more difficult, but the ele-
ments on the 32·19 were also extremely
plumb and in line. The drilling job on the 42·18
was, in my opinion, substandard . At least
four elements were not in line, as was one
of the two trigon reflectors. How much differ
ence would this make? We'tt find out in the
measurements!

As far as mechanical integrity, I have no
doubts about the 32-19 and F9FT standing up
to a good wind. Simply put , the F9FT doesn't
offer much wind resistance, and the 32-19
boom material is a good strength for the boom
length. The 42-18XL is made of much heavier
material and etters a bit more target for high
winds, but should survive most bad weather
conditions. Keep in mind that the 42-18XL is
28 + feet long and wi ll " twist " more in a
breeze . Construction of the F9FT and 32·19
both rate very high . The 42-1 8XL drops a few
notches due to the poor drilling job.

brace also is made from square aluminum
slock .

The 32-19 Boomer also comes with the van.
ous elements bundled together. Unlike the
F9FT, however, all 01 the hardware is together
in one big bag . This is a pain in the neck since
you must inventory all of the parts lor the
antenna nrst before starting assembly. You
also run Ihe risk of using the wrong screw in
the wrong place (as I did) as well as even
losing a nut, washer, or screw someplace
(which I also did).

The boom sections are co nstructed Irom
1-1/4 " aluminum tUbing, which is fairly strong
materia l . The boom braces are made of
1-118" and 1" tubing . All hardware used is
sta inless steel including the boom-to-mast
clamps. Note that the boom sections are
not color cod ed. and you must measure
the pieces carefully 10 make sure you have
them in the right order. (This is less of a
problem than on the 42-18 . which we'll get to
in a moment .) Stainless hose c lamps and
screws are used to secure the various sec
tions together.

You 'll need an 11132, 5/1 6 . and 7/16 nut
driver to assemble this antenna. Make sure
you have a clear and clean work area (a paved
driveway is best, since loose nuts and screws
show up easily) with enough room to turn this
antenna around as you work . The driven ele-
ment requires assembly, although the tap
points lor the T match are indicated wilh a
marker. The trigon reflector attaches with a
pair 01 clamshell-type clamps and screws. It
must be aligned ceretuuyt Each element at
taches with a special c lamp and support
bracket, ensuring correct alignment on the
boom.

The 42-18XL Boomer is a huge beast and
requires a lot 01 room for assembly. Again, as
in the case of the 32-1 9, all of the hardware
co mes in one big package and you must pre
sort before starting assembly. Boom sections
are constructed from 1-1/2" material with
1-114" sections attached, so it is somewhat
heavier than the 32-19. All hardware supplied
is stainless steel, including the hose clamps
and boom-Io-mast clamps. The trigon reflec
tor attaches to the boom in the same manner
as it does with the 32-19.

Again, you'll need 11 /32 , 5116, and 7116
nutdrivers to assemble this antenna. A screw
driver would also help. As on the 32-19 , the
boom sect ions are not marked, and since two
of them are of different lengths, they can easi
ly be confused (as I did). Measure carefully
and mark the adjacent sections with different
colored markers. vcu'n also need to construct
the T match yourself, and the instruction guide
tells you where to make the tap . It's not
marked as it is on the 32-19 .

let's now review some observations re
garding co nstruction. It took me about 45
minutes 10 assemble the F9FT-it's that
easy. The 32-19 Boomer took about 1·112
hours. while the42·18 took about 2 hours. The
42-18Xl was the most complicated assem
bly I've seen in a long time! In addition, I
wound up short two sets of screws and nuts on
the 32-19, while the 42· 18XL had two ex
tra sets (how convenient!) . The F9FT wound

length
Weight
Feed Imp.
Frequency Range
Forward Gain
Frontl8ack Ratio
Stdelobe Attenuation at 90 deg.
Connector
Matching Network
Swr at Frequency

Measured
Test Source
(Reference Signal) Sidelobe
Rearward Lobe, Max.
Feedpoint Swr

Measurement
Sidelobe Rejection
FIB Ratio

F9FT 17
21 ' 6"
141bs.
SO Ohm
138.0-1 48.7
15.3 dBi
36.9 dB
> SO dB
TypeN
T Match
1.2:1

Table 1.

F9FT
+ 4.5 dB
-38 dB
- 15 dB
1.3:1

Table 2.

F9FT
- 42.5 dB

19.5 dB

Tab1e3.

32-19
22'
121bs.
SO Ohm
144.0-1 46.0
16.2 dBd
24 dB
> 60 dB
S0-239
T Match
1.2:1

32·19
+ 4.5dB
- 32 dB
- 13 dB
1.2:1

32·19
- 37.5 dB

17.5dB

42-18XL
28'9"
14.3Ibs.
SO Ohm
144.0-145.0
17.2 dBd
24dB
BOdB
S0-239
T Match
1.2:1

42·18
+ 4.8 dB
- 38.5 dB
- 12 dB
1.3:1

42·18
- 43.3 dB

16.8 dB



MJC Technologies
3 70 4- 1/2 Foothill Blvd .

Suite 524
La Crescenta CA 912 14

Price class: $100

And there you have it-not the most scien
tific test in the world, but one which proba
bly approaches the conditions in the average
amateur installation . (After all, who stacks
their antennas 25 feet apart on the same
mast?)

The cusbcren 32-19 and 42-18 Boomers
are available at most amateur dealers. The
F9FT tz-erement yagi is manufactured by
Antennes Tonna of Reims, France and is
available through the PX Shack. For more
information, check the appropriate Reader
Service number: Cushcraft 200, PX Shack
201 .•

one may assume each antenna to have great
er than 50 dB of sidelobe rejection.

Cushcratt claims 24 dB FIB ratio for both of
its products, and while I think the actual figure
is more in the neighborhood of 20 dB, the
claim is not out of line. Tonna claims almost 37
dB FIB, and I find this hard to believe! But the
1z-element yagi did exhibit 2 dB better than its
nearest competitor, so I would have to as
sume-ali things being equal-that it has the
best FIB ratio of all three yagis. The 42-18wins
in the forward gain category by a slim margin,
while no doubt at the greatest disadvantage in
the tests.

To summarize:

Repo rts

Report generation is the icing on the
SCORE cake. The program can spit out a
variety of information, including the standard
summary sheet and contest log. One of the
more interesting reports is an operating pro
file, which depicts graphically what bands you
worked and when, how many contacts were
made on that band, and your aso rate. This
becomes useful when you start to plan next
year's contest (you can see what you did
this year and try something differen!!). The
program keeps track of your on and off times,
too, so you can immediately see how much
time you need to wait before coming back on
the air .

and easy to follow, and I had no trouble set
ting all of the appropriate features to match
my station. An on-screen context-sensitive
help file is available if you get stuck; " context
sensitive " means that the program keeps
track of what you're trying to do and gives you
help automatically on that topic .

Once the program was configured, I turned
my attention to the contest (already in prog
ress). Forty meters seemed open; since that
was also the default band on the Control Pan
el, I quickly bagged about twenty asos. An
immediate problem surfaced: SCORE uses a
lookup table to help you enter the section (you
only need to type enough letters to uniquely
identify the seclion-WN for WNY is an exam
ple). The table unfortunately doesn't use
two-letter postal abbreviations . Instead of
typing AZ for Arizona, for example, you have
to use ARI.

Frowning a bit from the abbreviation thing,
I decided to move to 80 meters and work
some of the fellows closer in. I quickly dis
covered that I couldn 't change the band
setting on the Control Panel. The only refer
ence to the band in the manual was a brief
blurb that told me I couldn't change the band
manually while in transceiver-control mode.
I! turned out that the reverse tab key was
the one to use, but it was just a fluke that I
figured it out.

The rest of the system worked flawlessly,
and I qUickly got into a comfortable pattern of
operating. The duping is very fast, and I ran
along with the sections workedlneeded report
on the screen . It was a real treat to watch my
score steadily climb, although I ended up
watching it a bit too much.

High SCORE

I give the SCORE package high marks . If
you have the SS-9000 or the TS-940S,you will
certainly appreciate the abili ty to control the
rig right from the keyboard. As for making the
switch to a computer for logging, I've operated
this contest for many years and didn't miss my
old paper dupe sheets one bit.

I should mention thatlhe current release of
SCORE, including a version in the works for
the ARR L DX test , fixes the problem of
bandswitching and also allows two-letter ab
breviations.

For additional information about SCORE,
please check Reader Service number 203.•

Winner
42-18 (.3 dB better)
F9FT (19.5dB)
42-18 ( -43.3 dB)
F9FT
32-1 9/F9FT (A tie!)

Category
Gain
FIB Ratio
Sidelobe Rejection
Ease of Construction
Quality of Construction

Numbe<" 11 on you. Feedbllc:k ...,rd

er control sequences, and so on. With these
screens you can create a unique contesting
system specifically tailored to your operating
habits.

The display is divided into two sections.
The Control Panel, on the top of the screen ,
is where stations are logged and where the
real-time statistics are kept. Time is automati
cally logged, as is the band and frequency (if
you' re computer-controlling a transceiver) of
the contact. To the right of the log information
is a box that shows your total contacts and
sections, your score, and your total active and
off time.

Below the Control Panel is a large area
with a variety of functions. You can choose to
display a running log book , transceiver and
rotor information , or a list of sections workedl
needed.

Contesting

I used SCORE for the CW section of the
1986 Sweeps. To see how user-oriented the
program was, I decided not to look at the
manual before the contest started. The menus
and on-screen instructions were very clear

Configuration

SCORE is an ext remely flexible package .
A series of preference screens let you set up
the contest just the way you want it. Along with
the expected call, exchange, sect ion, and
time information are places to choose band
edges, antennas, USB or LSB, CW wide or
narrow filters , display color and design , print

24 73AmateurRadio· January, 1987

Results

Photos A, B, and C show the F9FT, 32-1 9,
and 42-18, respect ively, undergoing mea
surements. Table 2 contains the resultant
data. As you can no doubt tell , ground effects
were certainly evident. As you also can tell ,
they seemed to affect each antenna about the
same, so that no one yagi had an advantage
over another. What can we deduce from these
measurements? First of alt, it would appear
that the F9FT and 32-1 9 are about dead even
in terms of forward gain , whatever the actual
number is (and the claimed numbers are 15.3
dBi vs 16.2 dBd, respectively). The 42-18
showed a modest increase in gain-only .3
dB-and I attribute that mostl y to some
ground effects. No doubt the misalignment
of several of the elements had some effect
as well.

Take a look at Table 3 for some other inter
esting data . Again, the effects of ground re
flection are apparent. It seems safe to say that

SCORE
by Perry Donham KW10

M JC's Sweepstakes Contest Operating
Results Enhancer (SCORE) program

is a contester's dream come true. SCORE
is a complete tracking system for a sin
gle contest, the Novembe r ARRL Sweep
stakes. The program dupes, logs, keeps
score in real time, displays contest statis
tics, turns your Pro-Search rotor , and con
trols the station transceiver (currently only
Heath's SS-9000 and Kenwood's TS-940 are
supported) .

The software runs on any IBM PC or
compatible with at least one disk drive and
128K of RAM. Full color is supported if you
have a color graphics adapter, but the sys
tem works and looks just line in the mono
chrome mode.

procedure used was to attach the particular
yagi in question, set the power to 1 Walt on the
exciter, then take careful measurements for
maximum forward gain, maximum null at 90
degrees to the r1 source, and peak the mea
surements off the back to establish an FIB
ratio.

My assistant (my brother Miles) helped
me to make sure the booms were level when
tightening the braces and also operated the
mast using a vise-grip while I checked the
readings on a Boonton Model 902 rf milli
voltmeter.



IfSASTRON
16,;, CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277

Canadion Distributor
Eastcom Industries, Ltd.
430 Signet Dr.
Weston, Ontario, Canada M9L2T6
(416)743-7801

PERFORMANCE SPECIFICATIONS
• INPUT VOLTAGE: 105 - 125 VAC
• OUTPUT VOLTAGE: 13.8 VDC ± 0,05 VOltS

(Internally Adiustab~: 11-15 VDCj
• RiPPlE: l ess than 5mv peak to peak (full bad

& low line)

INSIDE VIEW - RSo12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUAUTY • RUGGU) . REUABLE.

RS and VS SERIES
SPECIAL FEATURES
• souo STATE ELECTRONICALLY REGULATED
• FOLD-BACK CURRENT LIMITING Protects Power Supply

lrom excessive current & rontinuous shOfted output.
• CROWBAR OVERVOLTAGE PROTECTION on all Models

except RS-4A.
• MAINTAIN REGULATION& LOW RIPPLEat low line

input Voltage.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWERCORD
• ONEYEARWARRANTY . MADE IN U.S.A.

MODEL Rs..SOA MODEL RS·50M MODEL VS-SOM

RM-A Series I'" x sy., RACIl MOUNT POW~R SUPPLIES

ContinuOIII ICS· Silt (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD WI. (Ibl.)

RM·35A 25 35 5'/. )( 19)( 12'1> 38

RM·50A 37 50 5'/.0 ", I 9x 12'1> 50
• SEPARATEVO LT & AMP METEAS

AM·35M 25 J5 5V. x 19 x 12'h 38
MOOn RM-3SA RM·50M 37 50 5V. x 19 x 12'h 50

RS-A SERIES Continuous ICS· Sin (IN) Shipping
MODEL Duty (Amps) (Amps) HxWX D WI (lbs)

RS·4A a 4 3l/ 4 x 6'11 x9 5
RS-7A 5 7 3lt.x6V1X9 9
RS-78 5 7 4x7'/. )( 10h 10
RS·l0A 7.5 10 4 x 7Vl x 10lf. 11
RS- 12A 9 12 4V~ x8x9 13
RS-20A 16 20 5)(9)( 10Vl 18
R$· 35A 25 35 5xl1x11 27

MODEL RS-7A RS-50A 37 50 6x13 lt.)(11 46

RS-M SERIES
• Switchable volt and Amp meter

Continuous ICS· Sizi (IN) Shipping
MODEL Duty (Amps) (Amps) HI WID WI (Ibs)

RS-12M 9 12 4V1X8x9 13
RS-20M 16 20 5)(9)(10V. 18
RS-35M 25 35 s s u s u 27
RS-50M 37 50 6x13lf.xl1 46

MODEL RS-35M

YS-M SERIES • Separate Volt and Amp Meters
• Output Voltage adjustable from 2-15 volts
• Current limit adjustable from 1.5 amps to Fu ll load

Conllnuous Duty ICS·
(Amps) (Amps) Sizi (IN) Shipping

MODEL ilt I3.MlC@10V0C@SV1lC @1 3.8V HI W x D Wt (lbs)
VS-20M 16 9 4 20 5x9x10Vl 20
VS-35M 25 15 7 35 5xl1x11 29

MODEL VS-20M VS-50M 37 22 10 50 6x13 l/4xl1 46

RS-S SERIES • Built in speaker

Conlinous ICS· Sin (IN) Shipping
MODEL Duty (Amps) Amps H )( WID Wt (Ibs)

RS-7S 5 7 4x1Y>xl0~ 10
RS-1 0S 7.5 10 4 x 1Y>x 1 0~ 12
R5-10l(forLTR) 7.5 10 4 .9><13 13

RS·1 2S 9 12 4%)(8x9 13
RS·211S 16 20 5x9x10Y. 18

MODEL RS-12S
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Heil Ham Radio Handbook

by Chris Schmidt KA IMPL

T his is going to sound contrived. but I
swear it isn't. As I was sitting at my desk

trying 10 start this review , a co-worker, Phil
(not a ham), came up 10 me and said: "Can I
borrow Ihat book that you left on your desk last
night? Normally Ihat ham radio stuff bores me
to death, but that book is really interesting."

" Thai book" is the Hail Ham Radio Hand
book and it is not like most other ham litera
ture. Bob Hai l K9EID treats ham radio as a fun
pastime, not an exact science. A disclaimer to
that effect is printed in the preface: " We
present this handbook not as a literary master
piece but as a practical guide for all to learn
more about amateur radio and pray that per
haps each one 01 us will become a better
operator because of it." The very fact that the
HHRH makes no attempt to be comprehen
sive allows it to be fun reading. It is a reference
book that doesn't read like one.

For the Newcomer

The HHRH assumes that the information
you "learned" to pass your license test won't
do you much good when it comes to the practi
cal realities of getting on the air. Since the new
licensee's first question is invariably, " OK,

Metco Publishing
PO Box 26

Marissa Il62257
Price: $ 10.95 ppd.

Nl,lmbe. 12 on your Feedback c_rd

how do I get set up?" HHRH gives you clear
instructions in plain (non-ham) language on
what to do: selecting a station location, provid
ing ac powe r and grounds , install ing a
feedthrough pipe in a wall, finding good used
equipment, and selecting the best antenna for
your avai lable space. All ham lingo is ex
plained when it appears, which prevents the
newcomer from feeling like an outsider in his
new hobby.

Operating Procedures

Chapter Three, "So You Want To Be A
Lid ," teue you exactly how to do so in no
uncertain terms. Examples are taken from
practices commonly heard on the air every
day. K9EID is trying to clean things up a bit. He
encourages you to take a quick listen on 27
MHz to hear the kind 01 operating habits we're
moving towards. He also stresses that many
hams acquire their lifelong operating habits
on the local repeater, and he encourages new
hams to hold themselves up to a higher
standard.

Antennas

All the standard designs are explained and

construction details are given for quite a few
antennas-th is is the most extensively cov
ered topic in the book. K9EID takes great
pains, though, to not take the fun out of what
many consider to be the most interesting part
of ham radio- fooling around with antenna
construction: " The bottom line is, dive in and
put some things together. If it works, super. If it
doesn't, it's back to the drawing board and
onto the tower ,"

Everything Else

In a similarly practical manner, the book
covers remote bases, mobile operation, audio
equalization (a K9EID specialty) , a review of
simple electronics, home-brewing tools and
techniques (from soldering to building enclo
sures), grounding and RFI, and troubresncot
ing. It also includes 40 simple projects you can
build .

In case you haven'tligured it out, I think the
HHAHis a great book. For a ham just starting
out, I can think of no better tool 10 use-it is
168 pages of patient Elmering , But to imply
that the HHRHis useful only lor beginners is to
do it a grave injustice. No matter how long
you've been licensed, you'll find relevant and
practical information- in plain English, not in
engineerese-that will make you a better
operator.

For more information on the Heil Ham Ra
dio Handbook , check Reader Service num
ber 204.•

Manufacturers of Quality Communications Equipment

oRepeaters
oLinks
oRemote Base
oLow Band,
VHF,UHF

oReceivers
oTransmillers
oAntennas

Hi Pro 'EO

lIJQJ

Hi Pro 'E'
EXPANDABLE REPEATER SYSTEM

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

• A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro " E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEAnJRES: A BASIC REPEATER WHICH WOULO IN

CWOE A COMPlETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS ANO INDICA~S. LOCAL SPEAKER ANa MIC JACK ANO CAPAeLE OF FUTIJRE

EXPANSKlN. ALL HOUSED IN AN EXTREMELY RUGGEO, ENCLOSEO, HI"INCH RACK MOUNTABLE CABINET

• THIS SYSTEM CAN BE EXPANOEO AT TIME OF PURCHASE OR CAN BE AN AFTEMURCHASE ADO ON, THE ADO ONS ARE_HIGHER POWER, 1101'220 VAC POWER

SUPPLY, 10ENTlFIER, AUTO PATCH, OR COMPUTER CONTROLLERS, IN AOOITION 10 THESE ADO ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE

MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPEFlATK)N. ETC.

• AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MQNflQRING OF THE REPEATER ANO CONTAINS All NECESSARY METERING, STATUS LIGHTS AND INDICATORS, ALL

ADD ONS ME AVAILABLE FROM THE COMPANY ANO ME COMPLETE INCWOING INSTAUCTlONS, THE Hi Pro "E" IS AVAILABLE IN NOI!EMeER.

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCQ .-47

WRITE OR CALL FOR OUR COMPLETE CATALOG
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occasion, as k to sec your log, so no funny
busi ness.

Fees: The fee for the basic award, due upon
application, is U.S.S6. IRCs arc IlO( accept 
ed . Each additional endorsement is U.S .$2 .
NOIe: Bodorscmcms requested on your firsr
applicarion are tree...

Cou ntry C r iter ia : Countries on the DX D
A wa rd li st a rc taken fro m the award s
programs of IARU member nations. If you
come across a country not on the list that
you feel should be included, send a copy o f
award rules from an IARU member which
lists that country as being valid for an award
to 73 Magazine for evaluation . New coun
tries will be added as needed and announced
in 73.

Cou ntr ies Li st: The DXD Award cou n
tries list will be printed from time 10 time in
73. A copy of the current list (just under 400
countries. bUI still cli mbing) and an official
application fonn arc available from 73 Mag
azine , WGE Cente r. Peterborough NH
03458 , An n: DXDA.

Read." , Set. "
Who will be the holder of DXDA Itl ? Who

will be the first 10 hit the 300 country mark?
Everyone has an equal shot at it, sta rti ng
January l st. We'H publish a list of DXD

Award holders every
month so that you
can ~'C how you are
doing .

Excuse me, I see
that it ' s OOO IZ ...
CQ DX , CQ DX ,
CQDX .. , _

mod es , includ ing. C W, SSB , satellite, Baudot
RTT Y, ASC II RTTY, A MTO R. packet.
spread-spectrum, QRP (less than 5 Watts ou t
pun.EME, F M, AM, FAX , and SSTV. Logs
submitted for special endorsements mUSI
clearly indicate the band and mode used for
all contacts .

The Rules

EIT("Cth' t' Date: Only co ntacts made after
0001Z on January I, 1987 , will be eligible for
the DXD Award .

Bands: Contacts may be made on any ama
leur band except 10 MHz . No cross-band
contacts are allowed .

:\Iodes : Any mode ava ilable 10 amate urs in
your country may be used . C ross-mode co n
tacts are allowed : The mode that you arc
using is what counts for the DXD Award .

:\linimum report : There is no minimum
signal report (you can'. work 'em if you can't
hear 'em) .

App lica tions: QSl cards arc nOI required
for the DXD Award . Application must be
made on an o fficial DXD form. available
from 73 Magazine- send an SASE to WGE
Ce nte r , Peterbo ro ug h NH 0 345 8. Attn :
DXDA . O n the form, list your contacts in
callsign order , indicat ing date , lime, frequen
cy o r band , mod e, and powe r, We may , on

To receive a copy of the current OX Dynasty Award countries list and
an official appl ication form, send an SASE to 73 Magazine, WGE
Center, Peterborough NH 03458, Attn : OXOA. 73 's OX Map ofthe World
is available for $5 ppd .

O ne day nOI 100 long ago the staff of 73
was s itt ing at lunch over at The Folk way

talking about DX and DX ing and how crazy
DXCC had gotten . T he DXCC Honor
Rollers have nothing left to work. and folks
coming into [he program have no hope of
working countries thai haven 't been on the air
for twenty years.

By the lime we got around to coffee and
moc ha chip cake we had decided to stan
O Uf own DX award . We wanted everybody
10 start with zero countries to liven th ings
up a bit on the bands. Wayne suggested
thai we add to the ARRl' s DXCC countries
list by sea rching through the awards pro
grams of IARU members. We decided to
offer endorsements for every mode we co uld
think of.

We want you to have fun with this award.
The ru les are simple. but the va riety o f levcis
and endorsements makes the award a cha l
lenge for both the beginner and the expen 
encec DXer. We ' ve come up with nearly.roo
cou ntries, so you 'll 001 soon run OUI o f Ihings
10 work!

The Award

The basic award will be issued for 100
count ries wo rked . Endorseme nts w ill be
made fo r I SO, 200 , 250 , 300, 350,
375 , and 400 coco-
tries worked. The ba-
sic award is mixed
mode.

Spec ia l endo rse
ments arc av ailable
for single- band oper
ation and for specific
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Joseph}. Carr K41PV
POBox 1099
Falls Church VA 2204/

A Power Supply Primer:
Part II

Filtering the rectifier output.

Program Listing I .

Th.. n o f th iS p ...og... . ... i. BRUTEFIL.
Thi . p og... . ~ Wi l l cillcul.te elth t h e ... ,ppl .. f . c t o ...
o f • known powe... . upp ly fl it ...... 0 the cap.Clt.nc..
r"qui ...ed t o .chl.ve • ~peclfl ..d "" p p l e f . c t o..-.
13 3 0
" Th l ~ prog.... '" "I l l c o"'p u t .. .nt h the C"'pilc.tilnce "
"n. ..d ..d to ilchlO!'ve il giv.." powe s upp ly "' lpple f.c tor ,·
"or . t he "' Ipple filctor o f .n ..~ i~ t . ng powe supply .
"The t y pe o f po" ..r supp ly fo... wh l Ch thlS p og... . '" is"
" d ..s iQned i s thO!' BRUTE F ORCE type- .n wh i ch a ~i ng l . "

"I."'Q. vil lue fl it.... c.pac.tor ... c o n ne c t e d .n p ..... l l .l "
" wit h th.. l o . d . "

vol t ...Q....

t o ilchieve a s pe-ci fie-d"

,SO
250
'500

t yp O!' o f c . l c u l . t i o n t o be pe... f o ... med :"

Inp u t volt.gE' t o p .. oduc .. ... equl ... ee ou t put

Rippl e r ec e c ... o f • q i ven powe... supp ly"

Capacit an c .. n ....ded
... ippl e f a c t o ... C... )'·

1370
13 3 0
"Selec t

>00 "'"
11 0 RE"
120 REI"I
130 REI"I
140 OOSUEI
150 PRI NT
160 PRINT
17 0 PRI NT
180 PR I NT
19 0 PR I NT
200 PR I NT
2 10 PRINT
220 PR I NT
2 30 PR I NT
240 GOSUB
250 6OSUl:l
260 P RI NT
270 PR I NT
280 PRINT " I.
290 PRINT
300 PRINT " 2.
3 10 PRINT "
3 2 0 P RI NT
330 PR I NT "3.
3 4 0 PR I NT
3 5() INPUT MChoi c ,. Pi ...... : " ,A
360 I F A > 3 , THEN GO TD 200
3 7 0 ON A GOTO 380 ,010 ,9~O

380 OOSUB 1330
390 PR I NT " Now , I"t '. eei r ee e .0"'. l nf O"' ''' a t l 0 n -- OK""
400 PR I NT
41 0 I NPUT "Out p u t Vol tilge ilt F u ll LOild"' '' . VO
4 20 PR I NT
4 30 I ,,*,,-,T " 1"I." i ...... lo.d cu... ...."t (Af!lp .......sl .,.. . l
4 40 PR I NT
45() INPUT "V. lu" o f F i lte..- Cilp.C l t o..- CI In uF?" ,C l
460 PRI NT
4 70 C a CI/( IDAbl
480 RL a VO/I
490 RFH .. I / C~Q8-RL.C I

500 RFH .. RFH_IOO
~ IO RFH • INT CRFH I
~2O RFH .. RFH/ IOO
530 RFF .. 1/ 141 0 - RL_CI
:540 RFF _ RFF _ 100
~:50 RFF a INT CRFFI
5bO RFF .. RFF / IOO
570 OOSUI:l 1290
580 PRINT " Full ".v. Ripple F.ctor :~ IRFF

~90 PR I NT
000 PRINT "Hal f ".v" Rlppl. F.ctor :- I RFH
0 10 PRI NT
020 GOSUB 13 70
030 GOSUB 1400
040 IF 5 • I . THEN
050 IF 5 .. 2 . THEN
bOO I F 5 .. 3 , THEN

I nPan l of this series (November.1986)we
discussed transformers and rectifiers . You

learned that the transformer has a primary
VA rating, which you should not underrate
when you design electronic projects . You
also learned that there are IWO basic forms of
rectifiers. ha lf-wave and full-wave. with the
full-wave bei ng preferred for almost all ap
plications. There are IWO types of full-wave
rectifiers : regular (w hich require two diodes
and a cente r-tapped transfo rmer) and bridge
(which require fou r diodes. but no center-tap
on the transformer). The center-tapped tra ns
former will deliver twice the voltage when
used with a bridge rectifi er instead of with a
two-diode regular circu it, but only half the
current . The peak-inverse-voltage (pi v) rat
ing of the diode must be not less than 2.83
times the applied nns voltage, with most
designers preferri ng 3 to 4 times as the
minimum.

This month , I will discuss fil tering of the
pulsating dc output from the rectifier. But
first , let's review the differences between the
full -wave and half-wave rectified dc output.

Alternating current is bi-directional : That
is, the current flows in one direction fo r a half
cycle, and then it reverses direction and flows
in the oppositedirection for a period of time.
In a perfect sinusoidal ac, the peak voltage in
each direction is the same (even though polar
ity is opposite), and each half cycle occupies
exactly the same amount of time. In 6Q.Hz ac
systems, the period of the ac waveform is
1/60 second , or 16.61 milliseconds-each
half cycle takes 8.34 milliseconds.

The output of a rectifier is unidirectional .
That is, current flows in only one direction
like true de. But this output is not. pure, true
de. as can be seen in Fig. I . The output of a
half-wave rectifier is shown in Fig. I(a). On
ly one-half of the ac waveform is used, so
there are half-cycle gaps in the output voltage
that represent the time required for the nega
tive half cycle. The full-wave rectifier is
more efficient and uses both halves of the ac
cycle-Fig. l (b). Note the difference in Ire-
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Listing 1 continued.
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quency between these two waveforms: The
half-wave ripple frequency is the same as the
applied ac frequency (e.g ., 60 Hz in the
U .S .), while the full-wave ripple frequency is
twice the ac line frequency (120 Hz in 6O-Hz
systems). Because of the difference in effi
ciency , the transformer used to supply a half
wave rectifier must have a primary VA rating
40 percent higher than the transformer used
in a full-wave circuit to supply exactly the
same output voltage and current levels .

The word "ripple, " bandied about as if
everyone knows its meaning, indicates the
departure from pure de (which graphs to a flat
line) exhibited by the rectified de . On half
wave rectifiers, the ripple is around 120 per
cent, while on full -wave circuits it is around
48 percent. Unfonunately , few electronic
circuits can tolerate these levels of ripple . In
the case of an audio amplifier, the output
sound would contain a terrible hum, while the
results in other circuit forms range from the
annoying to the catastrophic. The purpose of
filtering is to reduce the ripple to an accept
able level of annoyance.

In this article, I will simplify matters by
assuming that all rectifiers are bridge rectifi
ers-because they are more easily drawn. But
you may assume that the same principles ap
ply equally well to other forms of full-wave
rectifiers and (with different values of com
ponents) to half-wave rectifiers.

Brute Force Filtering

Perhaps the most common form of filter
circuit is the so-called " brute force" filter of
Fig. 2 . In this circuit , a capacitor (the filter) is
connected in parallel with the load (RL) and
the output of the rectifier. It is crude and
forceful , but it works nicely.

Circuit action for filter capacitor CI is
shown in Fig . 3 . This waveform is for a
full-wave rectifier. In the circuit of Fig . 2
there are actually two sources of current for
the load : the rectifier and the charge stored in

Fig. J. (aJ The output ofa half-wave rectifier
and (b) the output ofafull-wave rectifier.

" j RF

ma l< e another s el ec tion"
,"or t"

950
250
150')

670)
2:50
1500

GOTO
GOTO
GOTO

GOTO
GOm
GOTO

Do Ano t h.... o~ th ~ sam..
R~turn to mai n menu to
F i ni s h ..d"

1 1 (208*RL*RF)
11 (4 16*RL *RF)
1290
CIH * 10A6

INT (CIH l
C1F* 10 A6

INT (CI F)
" To achi eve a ripp le ~actor o~

" u~e a c a pac itor a~ fol lo"'5:"

670 GOSUe iasc
680 PR I NT "t.ee e e, c o l l e.c t i n ~ or ma ti on, O~,?"

690 PRINT
700 I NPUT "Output Vol t a ge at Fu l l Load?", VO
7 10 PRINT
720 I NPUT "Ma,.imum loa d current (Ampere,,)?" , I
730 PRIN T
7 40 Rl, .. VOII
7::;0 I NPUT " Desi r e d Ripple Factor?" ,RF
760 PRIN T
770 CI H ..
780 CIF ..
790 GOSUe
BOO CIH ..
810 CI H ".
820 CIF ..
B30 CIF ..
840 PRI NT
850 PRINT
860 PRINT
870 PRINT "Fu ll ave. circuit :" ;C IF :" uF"
880 PRINT '·Ha l~ ave ci rcuit : ";C I H ~" uF ~

890 PRI NT
900 GOSUEt 1370
910 GOSUe 1400
920 IF S .. I , THEN
930 I F S .. 2 , THE N
9 40 I F S .. 3 , THEN
950 GOSUe 1330
960 PRI NT "No.. l .. t ' 5 col l ..ct !10m.. in~o..mation"
970 PRINT
980 I NPUT "Requ i red Output Voltage Under Load? " ,VO
990 PRINT
10 00 I NPUT " Ma,. i mum load cur rent (Ampe....s) ? " ,I
1010 PRI NT
10 20 I NPUT "Fil te" capacit ance b .. i ng u"ed (uFl? " ,C
10 30 PRI NT
1040 Cl .. C/I0A6

1050 VPH '" VO + (I/(240*Cl)l
1060 VPH .. INT (VPHl
1070 VPF .. VO + (1I(120*Cl )J
l OBO VPF .. INT (VPF l
1090 PRF '" ( IVPF- VO) * 10 0 J / VPF
1100 PRF .. I NT (PRFl
11 10 PRH " « VPH-VO) * 100l/VPH
1120 PRH .. I NT (PRHl
1130 GOSUe 1290
1140 PRINT "Requ i r e d Pe . 1< Pu lsa ting DC Voltag.. : "
1150 PRI NT
1160 PR I NT "Hal ~ ...ave c ase :" : VPH
11 70 PRI NT "Full ..ave c a 5e : " jVPF
1180 PR I NT
1190 PR I NT "Voltage Regulat ion :"
1200 PR I NT
121 0 PRI NT " Ha l~ ve:" jPRH;" Yo "
1220 PRINT "Ful l "'e : .. ; PRF 1 " Yo "
1230 PRINT
1240 GOSUe 1370
1250 GOSUB 1400
1260 I F S .. 1 , THEN
1270 I F S .. 2 , THEN
1280 IF S .. 3 , THEN
1290 FOR I .. 1 TO 5
130 0 PRINT
1310 NEXT I
1320 RETURN
1330 FOR I .. 1 TO 20
1340 PRINT
1350 NEKT I
1360 RETURN
1370 PRI NT "PRESS ANV KEV TO CONTI NUE:"
13BO A$-INKEV$: I F AS" " " THEN 1380
1390 RETURN
140 0 sosue 1290
141 0 PRI NT " What 's Vour P I ..asur e?"
1420 PRI NT
1430 PRI NT " I,
1440 PRI NT "2 ,
1450 PRINT "3 .
1460 PRI NT
1470 I NPUT "SELECTlON?" ,S
1480 I F S ) 3 , THEN GOTD 1400
1490 RETUR N
1500 eosua 1290
1510 PRJNT "PROGRAM ENDED"
1:520 END

Fig. 2. Brute force filter.
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Program Listing 2.
100 REM The nam~ of th i 5 p rogram is RCF IL TER.PS
liD RE M Th is pro gr a m c o mp u t e s t he ..... l u e" r ..qu ir..d f or r e si s t o r
12 0 RE M and c apac i tor elem..n ts in a n RC fil t e r n etwork i n a DC
130 REM power 5 u p p l y c ircui t .
140 GOSUB 830
150 PR INT "This program i s us..d to ..elect v alue5 for an"
160 PR INT "RC p ow..r s upp ly filte r c i rcui t." YOU WILL NEE D"
170 PRINT " to ,.el ec t the outpu t vol t a'le5 ( VI and V2l a n d c ur r e n t ,.; "
180 PRINT "(II and 12) , in addi tion t o t he desi red ripple f a c t o r 5 "
190 PRINT "for th.. t wo vol tage output 5 ."
200 PRI NT "In G,,",,ral, the r i p ple for t he l o we r ...oltage ou tput (V2)"
210 PRI NT "i" conside rab ly 10WE' r t h a n for t he higher vol t age output.
220 GOSUEl 790
230 GQSUEl 870
2 40 GOSUB 830
250 t NPUT " Higher ver tAg", out p u t (Vl)"''',V l
260 P R INT
270 INPUT "outpu t current (in Amperes) for VI?" ,I I
280 PRI NT
290 I NPUT " Ri p plE' f a c t or r e quire d o f VI?",RF I
300 PRI NT
310 I NPUT "Lowe r vol tage outpu t (V2)"''',V2
320 P RINT
330 INPUT "Out put cur rent ( in Ampere,,) f or V2?" , 12
340 P R I NT
3 5 0 INPUT "Ripple f a c t o r rl?quir ..d for Vl ? " ,RF2
360 GOSUB 830
370 RLI = VUlt
380 RL2 = V21l2
3 9 0 CI '" If I4 16*RLl *RF Il
4 0 0 R I - « (V2-Vll/12l + (t!( 120.CIlI
410 R I - -R l
4 2 0 C2 - (2* 10~-6lf(Cl .Rl .RL2*RF2l

4 3 0 C I - C I * 10~6

440 C2 - C2. 10~6

450 CI = tNTlCll
460 C2 = INTIC2)
470 RI = INTlR ll
480 PR INT "Capacitances 'I ivE'n b el o w a rE' MIN IMUM v a lue5"
490 PR I NT "Select a Wor king Voltage DC iWVDC) rat ing t h .. t i s "
500 PR I NT " 150-pe rcen t of t he output vol tage, or MORE"
510 PR I NT
520 PR INT " •••••••* ..
530 PRI NT " MAI N OUTPUT (Vl) :" ;VI ;" Vol t ..
540 PRINT "MAIN OUTPUT CURRENT (111:" ; 11;" Amp e r e ,. "
550 PRINT
560 PRINT "Filter ccopaci.tor C l:";Cl;" uF"
570 PRI NT "Ripple F a c t or: "; RF I
580 PRINT ..** * * ••••* "
590 PRtNT "LOWER VOLT AGE OUTPUT iV2) :" ;V2 ;" Vol t .. "
600 PRINT "LOWER OUTPUT CURRE NT ( 121": 12;" Ampere,."
610 PRINT
620 PRINT "Filter Cap ac itor C2:" :C2:" u F"
630 PRINT "Ser i es Re.. i .. t o r (R l1" ;R I :" Ohms"
640 PRINT "RipplE' F ac tor:" :RF2
650 PRINT * •••* .
660 PRINT
670 PRINT
6 80 GOSUB 870
690 GOSUB 830
700 PRINT "Select one (1) from mE'nU below:"
7 10 PRINT
720 P R I NT "I . Do a nother"
7 3 0 PRINT "2. Finio;;hed n

740 PRINT
750 INPUT "SELECTION"''' .k
760 IF K >- 2, THEN GDTO 710
770 ON K GOTO 100.900
780 END
790 FOR I ~ I TO :5
800 PRI NT
810 NEXT I
820 RETURN
830 FOR t - I TO 30
840 PRt NT
850 NEXT I
860 RETURN
8 70 P R I NT "PRESS ANY KEY TO CONTI NUE"
880 AS~INKEY$: I F AS"''''' THEN 880
890 RETURN
900 GOSUB 830
9 10 PR I NT "PROGRAMED ENDED"
92(> END

capacitor C 1. When the rectifier output
voltage is higher than the capacitor voltage ,
the current in the load is supplied 100 percent
from the rectifier. But, when the voltage from
the rectifier passes its peak, current from C I
is dumped into the load to take up the slack.
This is shown by the shaded areas in Fig . 3.
The total energy in the load is thus higher. If
you were to examine the waveform across the
load when the filter capacitor is in the circuit,
the waveform would resemble the heavy line
in Fig . 3. The nearer this line is to a flat line ,
the nearer the dc output is to " pure" battery
style de.

Half-wave rectifiers have larger spaces be
tween the humps than full-w ave circuits, so
they must have a larger charge dumped by the
capacitor. Because of this fact , the filter ca
pacitors for half-wave circuits must be con
siderably larger than those for full -wave cir
cuits to produce the same level of output
ripple .

The output voltage is dependent on the val
ue of the filter capacitor (see Fig. 3 for an
intuitive grasp of this fact). Obviously, if less
of the open space is filled in, the average
voltage will be less. In one circuit that I built,
a full -wave rectifier into a ISO-milliampere
load produced 13-V-dc output with no filter
capacitor, 16.8-V -dc output with 200 uF, and
18-V-dc output when the filter capacitor was
increased to 2000 uFo The peak voltage of the
rectified waveform was 19 volts.

Ripple Factor

The rippl e factor (RF) is the measure of the
effectiveness ofthe filter in smoothing pulsat
ing de. For the single-capacitor brute force
filter of Fig. 2, the ripple factor for a half
wave rectifier @ 60 Hz is RF = 1/(208 x RLx
C1), and for a full-wave rectifier @60Hzis
RF = 11(416 x RL x C I), where RLis the load
resistance in Ohms and C 1 is the filter capaci
tance in Farads. (Note : The load re sistance
RLis defined as the output voltage Vo di vided
by the output current I-in other words, RL_
VoII.)

Example

What is the ripple factor of a 15-V-dc full
wave power supply if2000 uF is used for C 1
in the filter ci rcuit of Fig . 2 and the load
resistance is 7 Ohms?

Solution: RF = 1/(416 xRLx Cl)
RF = 1/(416 x 7 0hmsx (2x

10- 3 Farads»
RF = 115.82
RF =O.17

In general , you don 't need the version of
the equation gi ven above , but instead you
want to select a filter capacitor for a specified
value of ripple factor . For those cases,
rewrite the equations in the following fonn :

Fig. 3. Circuit action/ or filter capacitor Cl .
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COF = 1(1'/(416 X RL x RF), where CoF is the
capacitance of C I in microfarads and all oth
er terms are the same as defined above.

The output voltage from this circuit for a
half-wave rectifier @ 60 Hz is expressed by

Vo = Vp - (1/(120 x Ctj), and for the full
wave rectifier @ 60 Hz is expressed by Vo =
Vp - (11(240 x C I» , where all voltages are in
volts , I is in Amperes, and CI is in Farads.

Program listing I is a Basic program that



IC·745 9-band xcvr 1'1 /.1-30 MHz rcvr 1049,00 899' \
PS-35 Intern al power supply •.. . .. . 199,00 179'\
EX-24 1 Mar~e r unit. .. .•. .•.•. .. ... 22,50
EX-242 FM unit...... .. . .. . .. . ..... 44,00
EX-243 Electronic keyer unit. . .. .. . 56,00
FL-45 500 Hz CWfilter (l st IF) .. ... 66,50
FL-54 270 Hz CW filter (1st IF) .• .• . 53.00
FL-52A 500 Hz CW filter (2nd IF) 108,00 99' \
FL-53A 250 Hz CW filter (2nd IF) 108.00 99'\
FL-44A SSB filter (2nd IF) .... •.•.. • 178.00 159'\

VISA·

Hand-held, Regular SALE
IC-2A Zrneters 279.00 249'\
IC·2AT with TTP 29900 259"
IC·3AT 220 MHz. TTP 339.00 299!\
IC-4AT 440 MHz. TTP 33900 299'1
IC-02AT z-meters.... . 399.00339'\
IC·03AT for 220 MHz 449,00 399"
IC-04AT tor 440 MHz 449.00 389'1
IC-u2A z.merers 299,00 269"
IC-u2AT with TTP ....• 329,00 289'1
Accessories for u2A/ T Call

IC- 12AT IW 12GHz FM HT/batllcgrlTTP 459.00 399' \
A-2 5W PEP synth. aircraft HT .•.. •.•. 599.00 499' \
Accessories for IC wries Regular
Bp·7 425mahll3.2V Nicad Pak . use BC·35 74,25
BP-! 800mah/8,4V Nicad Pak . use BC·35 .. . 7425
BC-35 Drop In desk charger for all ba tteries 7450
BC-16U Wal l charger for BP7/BP8 20.25
Le-II Vinyl case for Dh usmg Bp·3 20.50
LC-14 Vinyl case for Dh using BP-7/8 20.50
LC-02AT Leather case for Dlx models w/BP-lI8 5450
Accessories for Ie and IC-O series Regular
Bp·2 425mah17.2V Nicad Pa k . use BC35 ... 47,00
Bp·3 Enra Std. 250 mah/8.4V Nicad PaL .. 37.50
BP-4 Alka line battery case . .•. .. .• .•. •.• .•.• . 1525
BP-5 425ma h1l0.8V Nicad Pa k . use BC35 58,50
CA·5 5/8·wave telescoping 2m antenna •.• . . 18.95
FA·2 Iura 2m ueubie antenna 11.50
CP-I Cig. lighter plug/cord for BP3 or O l~ 13.00
Cp·I0 Battery separation cable w/clip .. •.... 22.50
DC·l DC operat ion pa k tor standard models 2325
EX-390 Bottom slide cap. . ... 550
MB-16D Mobile mtg. bkt tor all HTs 24.50
LC-2AT Leather case for standard models .•.. 54.50
RB-I Vinyl waterproo f radio bag ... .. ..... ... 34.95
HH-SS Handheld shou lder strap .•. •..... .... 16.95
HM·9 Speaker microphone .. •. •. •. •. •.•. .•.• 47.00
HS-IO Boom microphone/headset .. .•...... . 23.25

HS-IOSA VOXun it for HS·lO & Deluxe only 2325
HS-I OSB PTT unit for HS·IO •.. .. .. .. . .. .. 23.25

ML-l 2m 2.31'1 in/ I uw out amplifier . .. SALE 99.95
SS-32M Commspec Sz-tone encoder... .. . . .. 29.95
Receivers Regula' SALE
R·7I A 100 kHz·30 MHz. 117VAC $949.00 799!\

RC·l1 Infrared remote controller 67.25
Fl -32 500 Hz CWfilter ..... ..... ... 66.50
Fl-6J 250 Hz CWfilter (1st IF) 5450
Fl-44A SSB filter (2nd IF} 178.00 159'\
EX·257 FM unit. ... .. .. . .•. •. •. •.. • 42,50
EX·310 Vo ice synthesizer.. .. 46,00
CR·64 High stability oscillator xta l 6100
SP-3 Externa l spea ker 61.00
COO (EX-299) 12V DC option .. .. . 1225
MB-1 2 Mobile moun!.. . .. . 24,50

R-7000 25 MHz-2 GHz scanning rcvr 1099,00 969' 1
RC-1 2 Infrared remote controller ... 6725
EX·3IO Voice synthesizer.. ..... . .. . 46,00
AH-7000 Radiating antenna . .. .•. •. 8995 (12)

HOURS. Mon.thru Fri.9-5:30; Sat. 9-3
Milwaukee WATS line: 1-800-558-04 11 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are lor Qu otes & Ordering only,
use Regutar line for o ther Into & Service dept.

All Prices inthistist aresebiect tochangewithout notice.

Orher Accessories - cccnnued: Regular SALE
GC·4 World Clock (Closeout).. . ... .. . 99,95 59'\
GC-5 Wor ld dock . .. . ... . .. ... .. ... ... 91,95
6-mefer VHf Portable Regular SALE
IC-505 31l0W 6m SSB/CW portable 549.00 489'\

BP-1 5 AC charger.. ... ... .... ..... . 14.00
EX·248 FM unit. .•. •.•... ... . •. . . .• 5550
LC·I 0 Leather case •.. .. ..• .. . ... .. 3950

VHf/UHf b'-lie multi-modes Regular SALE
IC·551D 80W s-meter SSB/CW 799.00 699'\

EX-I 06 FMoption .•. •. ..... ... ..... 140.00 126'\
BC-IOA Memory back-up.. 950

IC-27IA 25W 2m FMlSSB/CW .•. .•.• 859.00 759'\
AG-20 Internal preamplifier •.• ..•. . 64.00

IC-271H 100W 2m FMlSSB/CW •.• ..• 1099.00 969'\
AG-25 Mast mounted preamplifier. .. 95,00

IC-47 IA 25W 430·450 SSB/CW/FM xcvr 979,00 869!1
AG-l Mast mounted preamplifier ... 99,50

IC·47IH 15W 430·450 SSB/CW/FM 139900 1169
AG-35 Mast mounted preamplifier... 95.00

Accessories common to 271AIH and 471A/ H
PS-25 Internal power supply for (A) •. . 115.00 104'\
PS-35 Internal power supply for (H) .. . 199.00 179'\
SM-6 Desk microphone ••.••.•. .•.•• .• 44.95
EX-310 VOice synthesizer .... .. ....... 46.00
TS-32 tommsoec encooe/cecodet.... 5995

UT-15 Encoder/decoder otertace;.. 1400
UT-15S UT·15Sw11S·32 installed..... 9200
VHf/UHf mobile multi-modes Regular SALE
IC·290H 25W2m SSB/FM. TTP mic .. . 639.00 569"
IC·490A lOW 430-440 SSB/FMlCW 699.00 599'1
VHf/UHf/1.] CHz fM Regula' SALE
IC-27A Compacl25W2m FM w/TTP mic 429.00 379' \
IC-27H Compact45W 2m FM wlTTP mic 459.00 399'\
IC-37A Compact 25W 220 FM, TTP mic 499.00439' \
IC-47A Compact 25W 440 FM. TTP mrc 549.00 489'\

PS-45 Compact 8Apower supply ..• 13900 129'\
UT-16/EX-388 Vo ice synthesizer v. . 34,99
SP·10 Slim-line external speaker 35,99

IC-28A 25W 2m FM, UP/ON mic 429,00379"
IC·28H 45W 2m FM, UP/ON mic 459,00 399"
IC·38A 25W220 FM 459,00399'1
IC-48A 25W 440·450 FM 459.00 399'\

HM ·14 TTP microphone 55.50
UT-28 Digital code squelch 37.50
UT-29 Tone squelch decoder 43.00
HM ·16 Soeaker /mcrcphene 34.00

IC-3200A 25W 2m/440 FM wITTP 599.00 499'\
UT-23 Vo ice syn thesizer.... .... . . .. 34.99

AH-32 2m/440 Dual Band an tenna .•. 37.00
AHB-J2 Trun k-lip mount •• . 3400
Larsen PO·K Roof moun!.. .. .. . .. .. 2000
larsen PO·HM Inm k.lip mount. .. . 20,18
Larsen PO-MM Magnetic mount ... . 19.63

RP-3010 440 MHz. lOW FM, xtat cont.1229,00 1099
IC-1 20 1W 1.2 GHz FM Mobile 579,00 499!1

ML-12 1.2 GHz lOWamplifier 379.00 339'\
IC-1271A lOW 1.2 GHz SSB/CW Base 1229.00 1079

AG -1200 Mast mounted preamplifier 105.00
PS-25 Internal power supply .•. .•. • 115.00 104'\
EX-3 1O Vo ice synthesizer.. ... .. . ... 46.00
TV-1200 ATV interface unit 129.00 119'1
UT-15S CTCSS encoder/decoder . .• 92.00

RP-1210 12 GHz. lOWFM. 99 ch synth 1479.00 1299

Regular SALE
99900849'\
199.00 179' \
445003 59'\
66,50
5600
17.50

HF Equipm ent
IC-735 HF uanscefver/Sw row/me

PS-55 External power supply ... •. .•
AT-150 Automatic antenna tuner .•.
FL-32 500 Hz CW filter. .
EX-243 Electronic kever unit .. ... •.
UT-30 Tone encoder ... •.••.•. .•.•.

IC-751 9·band ~ cv r l.1 · 3 0 MHz rcvr f399,00 99900

IC-75IA 9-band ~cvrl.1 ·30 MHz rcvr 1649.00 1399
PS·35 Internal power supply 19900 179' \
FL·32 500 Hz CW filler [Ist IF) 6650
FL·63 250 Hz CW filter [Ist IF) 54,50
FL·52A 500 Hz CW filter (2nd IF) 108,00 99' \
FL-53A 250 Hz CW filter (2nd IF) 108,00 99' \
FL·33 AM filter.. .. ... . .•. .•.•• .• . .. 35,25
FL·70 2,8 ~ Hz wide SSB filter •.. . .. 52,00
RC-IO Ertemaltrequencj control ler 39,25

Olher Accessories : Regular SALE
IC·2KL 160·15m solid state amp w/ps 1999,00 1699
PS·15 20A edema I power supply .•..• 169.00 154'\
PS·30 Systems pis wlcord, 6·pin plug 299.00 269'\

OPC Opt. cord, specify 2. 4 or g-pm 10.00
MB Mobile mount. 735/745/75IA ... . 2450
SP-3 External spea ker •.• . .. .. . 61.00
SP-7 Small ex terna l speaker .•. .• . 49.00
CR-64 High stab. ref, xtal (745/751) 63.00
PP-I Speaker/patch 159.25 149'\
SM-6 Desk microphone .. . .. ... ....... 44.95
SM-8 Desk rmc . two cab les. Scan. .. .. 7850
SM·I0 Compressor/graph EO. 8 pin mic 136.25 124'\
AT-l00 100W 8-band auto, antenna tuner 445.00 389'\
AT-500 500W9·tland auto, antenna tuner 559.00 489' \

OPC-llS Adapts AT·lOO/SOO to IC735 16.00
AH-2 8·band tuner w/mount & whip 625.00 549'\
AH-2A An tenna tuner system, only.... 495.00 429"
OPC- 137 AdaptsAH·2I2Alo lc.7511745 16.00

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585·7388
Oh io WATS 1-800-362-0290

°O~\~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 Inwiscon'inf~8b~~2:t5jU;;e M." O M.a)

AMATEUR ELECTRONIC SUPPL'(,~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES®BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894 ·3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Fla . WATS J.800-432-9424 No In-State WATS No In-State WATS Phone (312 ) 631·5181

~1~t~~ae l- 800- 3 27· 1 9 1 7 No Nationwide WATS ~~~~i:: 1 - 800·634- 6 2 27 R~i~~1: 1-800-621-5802
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Fig. 4. Pi-section filter,

Next Time

In the next ins tallme nt of this ser ies, I
will look at voltage regulator circuits includ
ing zene r d iodes , three-terminal IC regula
to rs, adjustable IC regulators , and non-IC
regulators.•

computer power supply , wh ich produces + 8
V dc at 5 to 30 Amperes (depending on the
system configuration), the typical filter ca
pacitor is rated at t 5 WV dc. In one IO-Am
perc version that I built , d isconnecting the
computer motherboard produced + 18 volt s
across the filter capacito r-a dangerous lev
el. A tOO-Ohm , 5-Wau bleeder solved the
problem .

Filter Capacitor Voltage Ratings

I once repaired medical equipment for a
living . There was one bedside oscilloscope
in our hospital that used a 200·volt regulat
ed power supply in which the pre-regula
tor vol tage (i.e. , across the filter capacitor
at the output of the rectifier) was 270 V de .
The filter capacito rs we re rated at 60 uF @
350 WV de , seemingly suffic ient . But those
capacitors had an exceedingly high fai lure
ra te. Out of 12 scopes, at least one would
fail eve ry month. The capacitors were swo l
len , and that often indicates an ovcrvoltage
cond it ion.

Let ' s look at the arithmetic , with nonnal
tole rances conside red. The line voltage will
vary ± 15 percent, so the worst -case voltage
will be 1.15 V , or 1.1 5 x 270 = 3 11 volts.
The normal rul e of thu mb for capacitor rat
ings (unless the manufacturer claims other
wi se) is ± 20 percent. Thus , our 350-WV-dc
filter capaci to r could be in truth a lower
voltage device : WV dc (real) = 0 .80 WV de
= 0 .8 x 350 = 280 volts. Under worst-case
condit ions . then , that e rra nt scope had placed
3 11 volts across a 280-volt capacitor! Replac
ing the 6O-uF @ 35D-WV-dc capacitor with
a 6O-uF @ 450-WV-dc unit kept me in bed
at night- and those nurses had more confi
dence in both the scopes and their biomedical
eng ineers!

When selecting filter capacito rs, then , t ry
to pick one tha t has a WV-dc ratin g of 150
percent or more of the required minimum
value. If possible, go even higher.

The usual rule of thumb for capacitance in
aluminum electrolyt ic capacitors- the kind
normally used in filter circuits-is that the
actual capacitance will be - 20 to +100 per
cent of the rated capacitance. Thus , a 1000
uF capacitor will measure 800 to 2000 uFo
Keep these figures in mind when selecting a
filter capacito r .

"' -
- •

• •
" ca-

- .

will calculate (a) the r ipple factor of a giv
en power supply , (b) the capacitance re
quired to achieve a specified ripple factor ,
and (c) the input vol tage required from the
rectifier to prod uce a speci fie d output
voltage.

Pi-Section Filters

One disadvantage of the brute fo rce filte r is
that t remendous values a re needed to achieve
very low ripple-factor figures . Ifyou cascade
a simple RC fille r with the brute force filte r of
Fig. 2 , you have the pi-section filter of Fig . 4 .
The ripple fac tor of V, is very small, but there
is a limit to the output current due to the
presence of resisto r R I . Also , voltage regula
t ion suffers a little bit when the load current
varies widely . The ripple factor fo r th is type
of filter for the hal f-wave rect ifier@ 60 Hz is
RF = 1O - 5/(Cl x C2 x Rl x Rd , and for the
full-wave recti fier @ 60 Hz is RF := 2 x
1O- 6/(C l x C2 x R l x Rc) . where all capaci 
tances are in Farads and resistances are in
Ohms,

Program listing 2 is a Basic program to
design RC pi-sectio n filter circuits , This pro 
gram actually combines two designs , because
it assumes that the voltage across C I is one of
the outputs of the power supply, whi le the
voltage across C2 is the othe r output .

Bleeder R esistors

It is generally good practice to provide a
bleeder resistor across the output of a de
power supply . The resisto r tends to stabilize
the load and , in high -vo ltage supplies .
provide a safety feature against electrocution
when you are se rv icing de supplies . The
bleeder re sistor gets its name from the fact
tha t it tends to " bleed off" the potentially
lethal charge sto red on the fille r capacitors. A
common specification for high-voltage pow
er supplies is to make the bleeder current
equal to five perce nt of the rated output cur
rent , For a lOOO-miliiampcre dc power sup
ply , the refore , the bleeder should be 50 rnA
(0.050 Amperes) , The value of the bleede r
should be approximately R = V/(0.05 x L,)
in the case above the supply produced 700
volts de: the value should be R = 700fO.050,
or 14 ,000 Ohms.

The power rat ing is defined by P = IR , or ,
in the examp le above, it should be 0.05 A x
700 V = 35 Watts (use a 50-Watt o r higher
resistor).

Even low-voltage power supplies should
have a bleeder resistor in some cases. In
high-current, unregulated power supplies, an
unloaded output can produce a voltage that is
too high for the filter capac ito r. In the $-100

C IE Cleveland In.t:lt u t e
af Electranlc.

_ 'ed _ ",,_ ,Home 5''''''Y Count.

!fft~~ 0,.. 1::'
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C lfi IS the world 's largest independent
stu dy elec tron ics school. W e offer ten
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Science m Elec t ro n ics Engin eering
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benefi ts.
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I Oldies I
(But Still Goodies)

Don't mISS out on the
chance to complete your
shack's reference library
with classic Issues of 73
covering the full spectrum
of amate ur radio, from
AMSAT to Zepps.

They're invaluable addi-
tions to any shack-and
they're going fast!

Some issues are available
in ve ry limited quantities.

Call
today to order

I 1-800-722-7790 1
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7.There, I just saved you a
bundle. Am I kidd ing. or am I
sennus? Find out.
SUbscribe now-only $ 19 .9 7
and save over 4096 . wtlile they
last. Send a check or c redit card
InformatlQl'l ... or call my go-.
geous 800 operator. Hey. don't
ask for me, I'm out checking in
to dinghy prices.
(800) 722·7790

6 _With new communications
technologies becoming so im
pcrtant to business, 730tlYi
ously is necessary for you to
read if you are going to be ace
quatery informed for you r work.
What could be a more valid bust
ness ell.pense? So wt1y shell the
hard-earned out of your pocket?
Let your business keep you in
formed on the latest in commu·
nicatiOns technology . , . via 73.

O Bili Me Later

5 . This is a bonus. Now that I've started getting some
life into 73 ,1 need your support with a subscription.
More, I rea lly need you r help in getting your friends
and fellow ham c lub members to subscribe. Talk it up,
okay?

O V IS AO AEO MC

4. 73 can save you from a terrible fate
be-ng a known packet nerd . Get ou t your
August issue again and get with th is pack·
et stuff. Hey , M ve I ever led you wrong?
YOUngsters (if there are any) can ask their
grandfathers about wnen they fought me
tooth and nail as I pushed sse in the 'ate
'50s. Their fathers hated it wtlen I shoved
repeaters and FM down their throats in
19 69 . Then I got enth usiast ic about com
puters in 19 75 , generating further b itch·
mg. Now I'm plugging packet, so subscr ibe
and get on the bandwagon, fighting me ev
ery inch of the way,

2 . Do you sit there helplessly
while your friends tear the ra t
est 73 10 erts over the air,
frustrated because you've
been too cheap to SUbscribe
and 73 haso"t yet gotten to
the newsstand or loca l ham
store?

1. The League has long had a
policy that you must sub
sc ribe to QSTbefore you have
a right to complain about the
League. Why should 73have
any less lenient a policy?
From now on, all you readers
who are complai ning about
my editoria ls ... SUbscribe
first. then complain, It's my
policy.

3 . You know, It isn't as if I don't make it a practical
uoeocrar dec ision for you. If you inSist on helping to
pay for your local newsstand owner's yacht , you 'll
she ll out $35 a year for 73 .1'(2 rather you contribute
to my dinghy fund at $ 20 and blow the extra $15 on a
fur coat for the wife. Heck, alleast bfing the poor
suffering woman some flowers .. .say I sent 'em.

r -- -- -

YES! I need the excitement that 73 brings to hamming each
month. Send me 12 issues for 19.97, that' s a savings of
43 % off the cover price.

Name Call _

Address _

City State Zip _

•
~-- ...
;".-- §,

~
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A/IX Pitchocki
/5 Loou/ A W'nut'

ToWWlda PA /8848

Operators Aren't
Standing By

They're all on the road, running the shack
through this super-simple DTMF decoder.

Numb« 2 on you. FMdbKtl card

•

H ow can we not be aware of the impor
tance of DTMF (dual lone multi-Ire

quency) in its role in communications? Ev
erywhere yOlI look, touchtore" keypads are
appearing on a wide assortment ot equ ip"
mem. ranging from HTs to the family tele
phone . Thus. we have a convenient way at
our disposal to tra nsmit a coded signal to
some receiver. But wait. lbe telephone's re
ceiver is in a centralized switching center ,
and our rf receiver is typically a repeater.
What we need, therefore, is a cheap and dirty
receiver thai can decode the DTMF signal
and do some work for us .

That brings us to the purpose of this article:
to describe a circuit for less than $35 that will
tum on transmitters. shut off lights , or run
our personal computers.

Ou r ci rcuit is constructed around the Sili
con Systems CMOS chip 551 202 P. (There
are several other alternative devices, namely
the GTE G8860X, Tcletone M-947, ctc.. but
they are not pin-compatible and may have
additional features.) The obvious advantage
of this device is its simplicity and the reduc
tion ofour work . Instead of wiring up a rather
large piece of real estate to decode OTMF
signals, we can now do the same thing using
one 18-pin Ie.

Some of the other advantages are: ( I) low
power consumption, (2) a 5-volt supply, (3)

use ofa cheap color-TV crystal for frequency
reference, and (4) a tri-state output for ease of
interfacing to a computer bus.

The circuit that I will describe is a compro
mise between two modes of recepuon-crhe
phone and the radio. The circuit is deliberate
ly left open-ended for modification for one' s
own use.

To start off, one has to bring a +5-volt
supply to the card (pin 5) . Next, connect the
signal input (pin 9): the preferred way to do
this is through a .OI-uF capacitor . You can
omit this input capacitor only if the input
voltage is always lower than 5 volts.

The 3.579-MHz crystal, along with a 1
meg, 10% resistor, is installed across pins II
and 12. The oscillator is enabled by tying pin
8 high. When pin 2 is tied high, the output is
hex; when low, it is a binary-coded 20f8 .

Pin 4 inhibits tone pairs with the 1633-Hz
component. Since telephones don't use this
band, I tied it high to inhibit it . Pin 3 high
enables outputs 01 , 02 , 03, and 04: when
low, the outputs are high impedance.

There is a provision on the board to install
lOOk resistors to supply or ground to estab
lish a preset on the bus. This would provide
an output from the auxiliary chips when the
decoder is in a high-impedance mode.

When a tone pair is decoded , pin 14 will go
high for approxi -

mately 30 milliseconds (or less ifresct by pin
15 going high). Our bus output is tied to a
74C42 binary-to-decimal decoder. This will
decode each of our touchtone inputs to nine
individual output lines . This could easily
have been a 4-to-16 driver, but in the interest
ofcost and size, it was decided to go with nine
OUI. (Due to the touchtone limitation of 12
keys, 161inesout would be a slight overkill; it
also comes ina 24-pin chip, which will use up
more space on the board .)

The output of the decimal decoder is then
scnr to individual JK flip-flops. A provision is
installed to allow one digit to be attached
from the decimal decoder to the master reset
line to all of the fli p-flops.

Once reset, a detected dual tone will cause
the following series of events to occur:

Pin 14 on the dccoderchip will go high: this
will in turn put a logic 1on all of the J and K
inputs, and at the same time an enable com
mand is sent to pin 3 of the decoder chip to
allow the deeoded tone to be put on the data
bus. The binary number is decoded and the
appropriate decimal output goes low. This
high-to-low transition toggles the fl ip-flop
and allows the Q output to change state.

After approximately 30 ms, pin 14 goes
low and the data bus returns to its preset: value
(due to the pull-up or pull-down resistors).

-~ ~,
'HI'lJ T rr

•
IOQO; 1.1

SS'~O~P ' .C42 -, .-0 .... , " ,
~-"

• _. o-

f' It ,- •
" " • " C' OT
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" " . ~, . >
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Photo A. The remote-control system , wired and wailing for a call.
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The RC·850 Repeater Controller ...
when only the best will do.

With an RC-650 controller, your repeater becomes lully remotely programmable 
command codes, timers, autodial numbers, 10 and tail messages , , , virtually every para
meter can be easily changed. Touch-Tone programming t-orn your radiO Of the phone with
synthesized voice conlirmation.

The patch supports local and radio-linked remote phone lines, so you can extend your
patch coverage to match your AF COV1:Il'age. Now you can neve a lulileatuted patch even
it you canl get a phone line at your sue. The 250 autodial slots meet everyone's needs,
wittl up to 35 digit storage lor Mel/Sprint.

The eesy-ic-cse mailbox lets you include phone nurnbefs, brnes, Of Irequencies as
parts of messages. And it's so smart, it'lleave you a message it you miss a reverse patch
Of an alarm.

Selective cal capabilities range from lWo-tone to numeric display~, so you"
atways be available. And its voice response metering continuousty $lores low and high
readings - so you can find out how cold it gets, how high the rellected power reads ... and_.

tndividual user access codes, With callsign readback, give you secure access to
selected functions to completely prevent horseplay.

Advanced Computer Controls continues to lead the way in advanced repeater technol·
ogy, changing the face of amateur repeaters every day. ACe controllers offer users, control
operators, and site managers teaiures and tools 10 make operation more convenient, usetcr,
and FUN!

The industry's top-cr-tne-une controller - for your repeater.

. ace

. -j iI j

ace
advanced
computer
controls, inc.

2356 Walsh Avenue
Santa Clara. CA 95051

.. I 1408) n1-3330

The decoder decodes the preset value on the
bus and causes a corresponding transition on
the output. Typically. the preset would be all
zeros (binary 0) or all ones (binary 15). Vari
ous combinations could be used intying to the
bus allowing the preset to be used in configur
ing one's own personal code. The flip- flop
thai was toggled would still be at its trans
ferred stale and therefore could be used 10
turn on/off equipment.

This project was set up for phone use but
could be modified fo r a radio-access code
using a few simple parts (possibly including
an LS7220 digital lock chip-under $3-10
limit access to the equ ipment) . The decoder
was lied into a telephone-answering machine
procured for $10 at a ham flea market. The
output was connected to tum on and off lights
and appliances.

Imerfacing the equipment is rather simple.
the input being the wire 10 the speaker or
input to the tape recorder. The output from
the 74C107 flip-flops is limited to I. 75 rnA ,
Therefore. to drive a load more substantial
than an optoisolator or a small LED, one
would need either a small transistor or a
buffer driver , I elected the transisto r because
of size. simplicity, and cost. I used a 5k
resistor to limit the output to I rnA and used a
small switche r (such as a 2N3904, 2N3906,
etc.). This can increase output current by an
order of magnitude to run a relay . With the
add ition of some peripheral equipment to the
relays. one should be ready to operate one's
equipment remotely . •

• Pockel·Slzed
2 MeterHT

• TX.140-150MHz.
RC 139-174 MHz

• 10 Memories and
a LCD Readout

S SPECIAL PRICE S

tt IIICOMI

IC·735
• Most Compact and Advanced

Full-Featured HFTranscelver
on the Mar\(et.

$ SPECIAL PRICE S

Power Meters
• large Selection of Meters

Always on Hand
S SPECIAL PRICE $

WEll

CORSAIR II
• You have to hear It to believe lti
• lowest Noise, Cleanest &

Most5electlve
HF Transceiver Around
AMERICAN MADE

FT-727R
• Dual Band Handle
• 5 Watts Power on

2m & 440 MHz
• 10 Memories
• Battery Saver
S SPECIAL PRICE S

P.O. Box 4405
220 N. Fulton Ave.

Evansvllle,lN 47710
SI_ HOUf1l

MON·FRI: IiIAM-ePM
SAT: IiIAM·3PM

CENTRAL TIME
Send SASE lor "Ie$! pnot sr-s

TERMS :
Prien Do NIlt Includ. Shipping.
PricI.nd AYlllbUIty SUbjKt tl

Chlngl Without HotIcI
Mist Ordn ShlppM The Sim. DIY
C!C COD',w...", 63

1"';"1

WARRANTY SERVICECENTER FOR:
'COM, YAESU , TEN-TEC

DISCOUNTS ON RIGS AND ACCESSORIES FROM: AEA. ARRL, ALlNCO,ALLIANCE,
ALPHA·DELTA, AMECO, AMERITRON, AMPSUPPLY, ANTENNA SPECIALISTS, ASTRON, BENCHER, BUTIERNUT,
B & W, CSI, CALLBOOK, CUSHCRAFT, DAIWA, OIAMOND, ENCOMM, HAL, HElL, HUSTLER,ICOM, KDK,
KANTRONICS. KENPRO, LARSEN, MFJ, MICROLOG, MIRAGElKLM, NYE, PALOMAR, ROHN, SANTEC, SHURE,
TE SYSTEMS, TELEXlHYGAIN, TEN-TEC, TOKYO HY·POWER, VIBROPLEX, W2AU BALUNS, WELZ. YAESU

For Orders and Price Checks Call 800·523·7731 Indiana and In!ormation
Call 1·812·422·0231
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SPECIFICATIONS

Electrical
• Band Width 1260-1300 MHz
• Gain 18.2
• VSWR Better than 1.5 to 1
• Feed Imp SO Ohms
• Balun 4:1 Rigid Coax

Mechanical
• Beam length 12' 4"
• Element l ength 4.5"
• Mast. 2" 0.0.
• Windload 1 sq. ft.

"When You Buy. Say 73"

Mirage Communications Equipment. Inc.
P.O. Box 1000

Morgan HiI~ CA 95037
(408) 779-7363
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Loll Hinshaw WB0NRU
PO Box 580635
Tulsa OK 74158

The Glue Ribbon Solution
May the glue-bird ofhappiness drop some conductive

graphite-epoxy mix right where you need it.
Number 3 on your Feedback card

Recently I had a problem in a power sup
ply and traced it to a faul ty ground con

nection. The chassis was aluminum, and this
prevented soldering the ground term inal
down. Being an inventor , I didn't let this stop
me. I glued the ground terminal down.

Many times I have built circuits that were
too tight for a heat sink or were too sensitive
for easy soldering or had any of a number of
other problems that made soldering undesir
able. A frequent problem is the aluminum
chassis we all know and love-but can't sol
der to. Another is the ubiquitous aluminum
antenna element. In each case, a number of
people have tried, usually invain, to solve the
problem of poor solder bonds.

I solved my problem with glue.
Many hams know of the silver dust that is

used to make a special conductive cement.
They also know that the price is out of reach
of most of us. I decided to home-brew my
own. For the glue base I used two-element
epoxy. Instead of silver dust I used powdered
graphite, which is available as "dry lock
lubricant" and can be purchased anywhere
a discount house in Tulsa carries fou r brands.

It 's common knowledge that this graphite
can be mixed with petroleum jelly to make a
conductive grease to lubricate bearings on
air-d ielec tric variable capac itors (while
maintaining the conductivity across the bear
ings). It is also used fo r hand keys on their
little bearing points. A toothpick with a dab of
this conductive grease on the end will make
the key or cap work like a charm .

But my need was not fo r grease . I needed
glue.

1 tried to mix up the epoxy and stir in as
much graphite as I could. Unfortunately, the
carbon was a catalyst fo r the hardening pro
cess, and the stuffhardened before I could stir
in enough graphite 10 have a usefully low
resistance. Back to the drawing board (or
glue pot, as the case may be) for further
study.

Discovery

I took a two-ounce glass pill bottle and put
in a half ounce of one component ofthe epoxy
cement (the component that smells like a

"If you work quickly,
the reaction will not

go to completion while
you're trying to get your
resistance down to nil."

home permanent). Then I stirred in as much
graphite as I could. It hardened immediately.
I then tried stirring graphite into another bot
tle containi ng the other component of epoxy,
which has a faint oily smell. It just sat there!
The addition of a little thinner allowed it to
take even more graphite. By having most of

the graphite premixed into one of the epoxy
components, I would gain enough time to use
the glue before it set. I capped this mix and set
it aside.

When you have an application for the glue,
put some of your premixed preparation on a
card and add the proper amount of hardener
(according to the instructions) and quickly
add more graphite . If you work fast, the reac
tion will not go to completion while you' re
trying to get your resistance down to nil. You
will barely have time to apply the cement
where you need it.

This glue can be used to make resistors,
too. If you need a high-Wattage, low-value
resistor, dump a gob of glue between a cou
ple of heavy spade terminals. This works
fine with de. I don't know how it will react
to rf.

Caution

The stuff smears terribly. You will need
some acetone to wash the glue off of things
and a small. sharp pointed tool to clear any
bridges from between adjacent circuits . Use
the pointed tool after the epoxy sets, and use a
toothpick or a cotton swap soaked in acetone
to remove the final traces of conductive glue
from unwanted places.

The cost? I paid 79c for a tube of graphite
and $1.98 fo r the two-part epoxy cement. So
far I' ve used about ten percent of the stuff,
and have applied it to everything but the cat,
which escaped. We may never have to burn
the kitchen table again! .

NEWTNC·2 PACKETCN-l CONNECT ALARM
This unique device sounds a two second beep alarm when someoneconnects to your station. It
also turnson a LED "CALLLITE" to let you know that a connect hasoccurred while you were
away .The "CALLLITE " will remain on until you push a button to reset it.

• Installs in minutes- 3easy connections
• Nota kit, requires NO ASSEMBLY
• Mounts inside the TNC
• Works with any TAPR TNC-2 format-MFj 1270, PAC-COM TNC200, AEA PK-80, ETC.

Trans Com CN-1assembled and tested, only $19.95
Add 52.00 for Shipping and Handling 2 YEAR WARRANTEE

LIGHT WEIGHT ALUMINUM TOWERS

100 pages of theory and working schematics. 13 cabJe
and 7 satel lite systems. Includes bypasses. Best reIer
ence a~a ilable $14. 95 Experiments,wi1h ~ideQ;.ipher .
turn-ens $9,95. Cable TV. Function, bid irectional and
security systems $12.95. MDSlMMDS Ha.nQQQQk. For
hackers. $9.95. Build Satellite .Systems,_Und.etl.6Oll .
$1 2,95 WinterS?catalog $1. Manynew products.

Pa, TV and $alellne Descrambllng
All New Blh Ednloo!

T'ianguJa, .,haped aluminum I""'e,,. ligh' weig,hl. mong .nd
rugged , Ea>lly tran. poned.•a"Jy erected. e."ly taken bad
down. mai n'e"'"",e free , To ~~. free standing if bra<.-ket<J at
10' or buried .1 feet in the groond. To ISO' in heigh' if guyed.
Towe" come ,n two ,ile,. 7" wide fat e by W long =lto'" and
11-- wide t'.." by 10' long, ""'lion,. U.. .. many .."' ti"n, • •
""""'>O'Y . COllal"Lhle =t,o", .'a, labl< for ",e"ea, air >h,p
menl.
T' by 8' ""'ti(ln,_S~2JlO ea. II" by 10' >«lion.-\66.';Oea
f or "'(Ire infor",. ,ion, write 10: fli' Call (21 4) 869---44 74
To..... To"..." lnternali".aJ Tele~ N 732561
Box IO~6. Mondc, ilic. LA 70448 ..-180

.... , 61

For more info rmation,
write or call: Trans Com, Inc.

703·13 Anncreno Drive
Addison, Illinois 60101

VioalMast er Card accepted 1 3 12l543~9055
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C. L. Chuck Houghton WB6lGP
6345Badger Lake
San Diego CA 92119
San Diego Microwave Group

Microwave
Building Blocks:

The Solfan Special
What started life as a meek intrusion alarm

winds up as a hot 1O-GHz transceiver.

NumbM " on your FHdbM:k ....rd

I t 's not very hard to set up a station for 10
GHz. I have been experimenting with a

portion of a Solfan Doppler-radar intrusion
alarm that I convened for use at IO.250GHz.
These ala rms can be found pretty easily at
hamfests, and I have heard many people
speak of the high availability of these units in
Europe , where th is type of alarm circuit is
used ex tensively.

I have found two diffe rent types . Whatever
un it you obtain ca n be used with the methods
described here. The first unit that I 'll describe
is the Solfan Intrusion Alann Gunn diode
mount and detector assembly . This has both a
Gunn diode and detector diode mounted in
the same cast waveguide mount . The wave
guide size is WG-16, or GAff high by 0 .9"
wide. It does not have varactor tuning for afc
like the Microwave Associates Gunnplexer.
The mount is about three inches long with the
Gunn diode placed at the rear center of the
cavity and coupled to the mixer diode by a
small round waveguide iris midway between
the two ends of the cavity .

The detector diode is mounted offset to
one side of the forward waveguide cavity for
low coupling . Both cavit ies have tun ing
screws for impedance matching and frequen
cy adjustment. Photos A and B show the
end and side views of the va rious Solfan
units. Photo A shows the internal waveguide
construction and where the diodes are mount
ed . Note that the Gu nn diode is mounted dead
center in the cavity, while the larger detec
tor diode is mounted on the side of the cav
ity wall.

The second type ofSolfan mount is a single
Gu nn diode transmitter-type unit. Th is
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Fig. 1. Wa veguide circulator 10-GHz transceiver.
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PhowA. Waveguideflange endshowing f rom left to right: iris coupling
from single Gunn mounts, detector diode on the side ofshe cavity , \'uy
small Gunn diode moemed ill tht' cavity crmer, and another single
Cunn mount with a small hom.

Photo B. Side l'iew a/ the Solfan Gunn mounts. The ends are the single
oscillator units. The center two units are the douhle mount toscillaior
detector assemblies}, Various adjustments and connection terminals
art' visible.

dev ice does not have a detector diode at
tached with its cavity . I don't koow what
the detector mount looks like, as I haven't
run into one yet . I've used this mount as
a single point source to test other transceiv
ers and have mounted one unit into one
port of a 3-pon ci rculator, with a detec
tor mount and an antenna tied to the th ird
port. While sensitivity was slightly lower

" Opera t ion during
contest weekend

may give some stations
an edge of quite a few

points by working a
surprising number of
different grid squares
and contact points. "

,

Photo C. Jo-GHz transceiver (N6rzW) mounted on a large horn ant,nna. The system uses a
single Sotfan Gunn oscillator, circulator, diode detector, and the completed i1amp , S-meter
modulator circuit board.

than on other models, it did perform quite
well . See Fig. I for details on the c irculator
system.

There are many different configurations of
detectors , waveguides, and oscillators that
will produce a working station. What your
finished product looks like depends on the
materials you are able to scrounge up from
junk boxes and swap meets . Photo C of
N6IZW' s completed transceiver using a c ir
culato r and detector mount cou pled with PC
boa rds described in th is anicle shows how
simple components can be assembled into a

-..
, ~ f. <00"30

•
,~ .

..I. '0 .. ',"0._ .." f",.... ""'0'0" ",Ou '"fO '

(.)

complete system package . Photo 0 depicts a
minimum transceiver.

System Description

To be able to construct a full-du plex
transceiver for 10 GH z, you need four basic
components : a 30-MHz i-f amp, a power·

· SlU CT RE:$l'
IF ..tEll(O w,
..., to

(b)

supply modulator, an i-fpreamp, and a Gunn
diode waveguide cavity/detector diode as
sembly. If you can find one of these unit s at
your local swap meet, it will make th is pro
ject very easy to build . If you cannot obtain
one of the units , a su itable oscillator mount
and detector assembly may be const ructed

IN I.

' ;"-;1CAP ON

lh lIOTTO " Of' '"- ,h IGU O TO FO"

(e)

Fig. 2. Signal-strength meta circuit (a) schematic, (b) circuit board,joi/ side, and (c) pans placement.
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Photo D. Micro'l\'Q v~ circulator in its simplest
use as a l D-GHz. transceiver. This unit uses a
Microwave Associates lD-m W Gunn source,
a surplus circulator. a detector, and a small
hom antenna. The impedance matching
screw is also used for receiver "w" injec
tion into the detector.

from a piece of scrap wavegu ide (WG-1 6), as
described in the RSGB VHF Handbook . 4th
ed ition , Chapter 9.43. Figure 99 . Anyone
should be able to construct the unit with sim
ple tool s.

Safety

One word of cautio n with microwave
devices is that you should never look into the
open end of a radiat ing waveguide. as serious
eye damage can result. With low-power
Gunn diodes, the safe distance is reached in a
relatively soon space-say several feet-but
you should still never look into one.

I-f Amplifier

The i-f ampl ifier that I used was fir st
published in the October, 1986. issue of
73 . This single-chip . 3O-MHz i-f amplifi 
er with its audio output stage occupies one
small PC board. The design of the i-f am
plifier was modified 10 provide a signal
strength tuning indicator, which ties to pin
12 on the TDA7000 with an 82-pF cou
pling capacitor. The addition of this CA31 30
op amp greatly improved the system, allow
ing an indication of signal strength for an
tenna directio n and an evaluation of system
performance.

The modification was made by Ke r
ry Banke N6IZW. who mounted the cir
cui t dead-bug fashion next to the oscilla
tor coil on the i-f amplifier board ground
foil. The results were great ; with this meter
ci rcuit to evaluate this system. we had a rela
tive quality indication 10 adju st our system's
operation.

I have provided a circu it board for this
op-amp stage to simplify construct ion (see
Fig . 2 for the artwork and layout o f the sig
nal -strength ind icator assembly) . The PC

(e)

-

(b,
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Fig. 3. 3D-MHz FM receiver i-I amp (a) schematic, (b) circuit board . foil side, and (c) parts
placement.
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(b) circuit board, foil side , and (e) pans

,

100Gliz Communications

Kerry N6IZW and I started out with a
garage contact on 10 GHz. and before the day
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range (I use my garage) . To check the output
from your Gunn diode transmitter. connect a
small horn antenna 10 a d iode detector to
which a 5Q-microamp meier is tied . The me
ter reads the d iode-rect ified current that is
developed from your transmitter . Start with
your antennas spaced. say. at three feet (very
small hom antennas) and find where the focus
point is. Then. to tune for maximum output.
secure your units with a vise or some suitable
mount while you tune the adjusting screws to
match your systems. If your meter is too
sensitive. increase the distance between the
antennas (power falls off as the square of
the distance). With some experience . you can
use the distance 10 estimate the powe r of
your unit.

If you know that at four feet you produce 25
microumps of current with a lO-milliwalt
Gunn diode and tbat at eight feet you get the
same reading with the same antennas . you
know that this source is about 100 milliwatts
of power. Of course. this is a rather crude
measurement . but if there is no other means
of determining relative power. you use what
you have avai lable .
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Fig. 4. Power supp ly modulator (a) schematic,
placement .

transistor to be stable . its emitter lead had to
be grounded right at its casco See Fig. 5 for
the schematic diagram.

Many other amplifiers could be used (even
the 40673 MOSFEn. and I suspect most
people will just pick up a pre-made 3O-MHz
amplifier from one of the many manufactur
ers of preamps . Their cost is so low it almost
makes it too expensive to build one after
you 've gathered the pans . Whateve r your
choice. mount the preamplifier in a shielded
box as close to the mixer diode connection as
practical. keeping the leads very shon 10

avoid stray i-fpickup.

Checkout

Each pan of the system can be checked out
by itself before you package the entire sys
tern. As squelch is nOI desired . disable the
mute circuit on the i-f amplifier board by
tying the 10k resisto r on pin 1 of the
TDA7000 amp to plus 5 volts . Couple a sig
nal generator at 30 MHz into the amplifier
and set the oscillator coil for outpul indica
tion . Sensitivity should be about 2 to 3 micro
volts for good quicting. Attach the preampl i
fier and check out its gain improvement to the
system.

The completed system can be tuned up with
some simple small hom ante nnas on a test

board is mounted adjacent 10 pin 12 for short
connection leads . The circu it is a simple peak
detector and gives good results for tuning
indications. See Fig. 3 for details on the 30
MHz i-f amplifier.

PIS Modulator

The power-supply modu lator for the Gunn
diode consists of a single op-amp microphone
amplifier whose output is coupled 10 the AD

JUST tenninal of a variable voltage regulator.
A very small change in ADJUST terminal volt
age will produce a change in output voltage.
causing the Gunn diode to be frequency mod
ulated just fine . Sec Fig . 4 for modulator
diagram and pans layout.

The power-supply modu lator was used
with a Radio Shad electret microphone
(costing 99 cents) and attached to an alliga
lor clip with some miniature coax- noth
ing said we had to use e xpensive components !
Testing the power supply consists of mak
ing sure that the output voltage using the fixed
resistors is about 8 to 8.5 volts. With a IXJ
tentiomcter tied from the output of the supply
10 ground (I to 5k pol) and its cent er wiper
tied to a series resistor back to the adjust
terminal (3k. 1/4 W). you will be able 10 vary
the voltage of the regulator over a range set
by proper selection of the fixed 1/4-W rests
tor . You wam the minimum voltage to be
about 7 volts and the upper limit about 9.510
10 volts. Th is is the approximate range at
which most Gunn diodes del iver power , and
it allows a frequency-tuning control other
than screws on the cavity for fine-frequency
sening.

Modulation is applied in much the same
manner as in the fine -frequency sell ing
above . but follows the amplitude variations
from the mike ampl ifie r; it changes the
voltage regulato r ever so slightly. producing
frequency modul ation and dev iatin g the
Gunn diode . Need less to say. it is wide
band operation : but it is simple and it works
very well .

The total system was operated from a lead
acid. tz -volt battery (2- JI2-Ah capacity).
which I obtained surp lus. This provided
many days of operation without recharging.
Normal current d rawn for a Gun n diode with
an output of 10 mW is 140 rnA . 25 mW is 400
rnA . 50 mW is 600 rnA. and 100 mW is 800
rnA. As you ca n see . with higher-output
Gunn diodes. thermal considerations become
very necessary and improved heal sinks are
needed to dissipate the heat .

Preamplifier

The i-f preamplifier that I used was created
by Jim Fisk WIH R and appeared in the Octo
ber. 1978. issue of Ham Radio. The article
listed a special transistor for the input stage.
which J was not able to obtain. so I used an
MRF-90I . With a little taming . it worked
very well . I wish I could have tried the tran
sisters specified. as they would be the best
choice for optimum performance. Several
other types of transistors have also been used
with good results . The output transistor that I
used was a plain old 2N2222. The preamp
oscillated at first : in order for the MRF-90 1



Fig. 5. 3D-MHz i-j preamplifier (a) schematic, (b) circuit board, foi l side , and (c) pans
placement. Courtesy ofHam Rad io Magazine, J . R. Fisk WIHR , October, 1978, p. 38.
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was over we had worked up our distance
to about three blocks. That was before we
installed the i-f preamplifie r . With the
preamps installed , we worked a path of
several miles with rock-crush ing signals.
The alligator c lip mike worked so well
we didn't change it; if you use shielded coax
for the lead and a shielded box to house the
co mpo nents, interference shou ld not be a
problem.

With our system mou nted on top of the
diode mounts and the printed circuit boards
unshielded for short contacts of four to five
miles. it pe rformed quite well . However.
when we tried for a IS-mile path. we experi
enced seve re F M broadcast inte rfere nce
feeding through the system . My system is still
unshielded and I have yet to heed my own
advice .

One particularly fun co ntact was when
we went to our local San Diego swap meet
and operated hand-held portable on 10 G Hz .
Kerry and I had mounted two S-IQ-dB-gain
hom antennas on the cavity for the Gunn
diode transceiver and pointed them sky
ward while we walked around the swap
meet. There were a lot of questions , and we
hoped to increase interest in operation on 10
G Hz . T hough o ur contacts were short
ra nge. we were provided with many great
eyeball QSOs .

I will make Gunn diodes avai lab le to ama
teurs for $5 each postpaid in the continental
U. S. These devices provide between 50 and
100 milliwans of output power in a suitable
Gunn mount as described in this anicle . The
diodes arc about .3 inches long-like a 3-48
screw without a head . A printed circuit board
etched and read y for drill ing is also available .
It includes the original i-f amp, PS modula
tor, and S-mctcr circuit inco rporated onto
one PC board. plus the TDA -7000 chip . The
cost is $10.

l would be happy to answer any ques
tions concern ing this or any other related
proj ect . Please enclose an SASE for a prompt
reply. •

NEW...2meter squared SSB mobile $4 5 .·

send (SASE)Today for Brochure.
Samples & Order Form-,..

KAGIL Dustcovers
Box 06780 Portland, OR 97206

«D us(covers*
byKA GI LTM
• PRO TECT your GEAR

• Waterproof PAK NylOn
• FIVE Colors

• Ec onomical
• For ALL Amateur Raoro

Gear, Vin lage thru
Solid State•• .

t:==:::::~. Custom covers

Your SINGLE
SOURCE for

MOBILE
ANTENNAS!

MISSION COMMUNICATIONS
119 03 Alief Clodine Rd #500

Houston. Texas 77082
71 3·8 79 ·77 64

te lex 1668 72 MCON UT
(MCNISAlCODj

·Bug catcnees- .. _s tili the best HF mobile
antenna 250 watt & lkw sizes BQ-l0meters
(we pay shipping on above Items)

Call for other antennas avaUable
both commercial and amateur

FAIR RADIO SALES
10'6 E. EUU KA • 80. 1105· LIMA, OHIO ' 4 SI02

• •
•."

•--
SSB ANALYZER

f'I'ka F.O.' . U... 0 , • VISA . MASTERCARO ""-..,
0\11.. tar "ill'.. ' Wft.. tor lat Calli.. s....._
~ De,l l1 ' l mJ.u11 ...75
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(Also available for commer
cial bands)

THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQU/PIrIENTlJ

• R1441R220 FM RCVRS for 2M or 220 MHz. O.15uV
sens.;6 pole xtat filter acerarruc filler in 1-1, helical l.. ~~'7.::~

resonator lronl end for exceptional seleclJvily, t 1!I '<u.~

> l00dBal :I: 12kHl,bestavailabletodaY'FIUI'~.. •
tee-prcot squelch. AFC tracks drifting xmns. • l ti c>
XlalovenavaiI.Kitonly$l38. "1' ~

• R451 FM RCVR Same but for uhf. Tuned t-" / 4
l ine front end, O.3 uV sens. Kil onlySl 38. ~ •

• R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wlo AFC or hel. res. Kits onlySt18. Also avai l w/4 pole filter, onlyS98Ikit.

• R110 VHF AM RECEIVER kit for VHF aircraft
or ham bands or SpaceShutIle. Only$98. ~bo _~

~';"
• TAS1 VHFFM EXCITER for 10M, 6M, M~\!.~ ~

2M. or 220 MHz. 2 Watts ccnunuous. 3~~"'~"'~;f!i!I!.r~'·~~
up to 3W Intermittent. Kit only $68

• TA4S1 UHF FM EXCITER 2W cont., up to 3W
intermittent. Kits only $68. Xtal oven avai l.

• VHF & UHF LINEAR AMPLIFIERS. For either FM or or SSB. Power levels
from 10 to 45 Watts to go with exciters & xmtg converters. Several
models. Kits from $ 78.

HIGH QUALITY XMTR & RCVR MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

NOW-FCC TYPE ACCEPTED TRANSMITTERS, RECEIVERS, AND
REPEATERSAVAILABLE FOR HIGH-BAND AND UHF. CALL FORDETAILS.

WIRED

$880
$980

KIT

$630
$730

BAND

8M,2M,220
440

FEATURES:

• SENSITIVITY SECOND TO NONE;O.15uV (VHF), O.2uV (UHF) TYP.
• SELECTIVITYTHAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER

&CERAMICFILTER FOR> 100 dB AT :!: 12KHZ. HELICAL RESON
ATOR FRONT ENDSTO FIGHT DESENSE& INTERMOD.

• OTHER GR EAT RECE IVER FEATURES: FLUTT ER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS, SEPARATELOCAL SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASYTUNETRANSMITIER;UPT020WATTSOUT(UPTO
50VVWITH OPTIONAL PAl.

RECEIVING CONVERTERS lOW·NOISE PREAMPS MINIATURE PREAMPS

Mod~s 10 cover evfIrypracllcal rt & II range to listen10 SSB.

FM, ATV,elC. NF. 2dBorlllSS.

Model LNW, .. I ••••• Only $19Iklt, $34wlrlld

Models avai lable to tune the following bands:
25-35, 35-55. 55-90. 90-120. 120-150,
150-200.200-270. and 400-500 MHz.

' Specify band

NEW
*

Hamtronics Breaks
the Price Barrier!

No Need to Pay $SO to $125
lor a GaAs FET Plllamp.

FEATURES:
• Very Low Nose:O.7dBVHF,O.8dBUHF
• High Gain: 13 to 2OdB, Depending on Freq.
• Wide Dynamic Range forQverload Resistance
• Latest Duat-qate GaAsFET, Very Stable

--,..._,<IlI
~-~,...- ,~

ea-se
~

27-V.'
ze-eo
~~

1 _.<IlI
, <IlI
~.

.-~

1""",1Ie,.

ae.aa
so-sa
~.,...- ,~

' .~'.7,...-,.....
,-,~

=w
="'w_=
="'= _220

$4'
$3'...

VHF MODELS

Kit with Case
Less e lse
WI"'"

WIRED

$79
$79
$79

KIT

$59
$59
$59

TUNES RANGE

120- 175 MHz
200-240 MHz
400-500 MHz

ACCESSORIES
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MODEL

LNS-144
LNS- 220
LNS-432

GaAsFET Pre
amp with tea
tu.es like LNG
Automalically
switches out of line dur·
ing t.ansmit.Use with base or mobile
transceivers up to 25W tower mtll hdw. inel.

• MO-202 FSK DATA MODULATOR. Run up to
1200 baud digital or packet radio signals
through any FM transmitter.

• DE·202 FSK DATA DEMODULATOR
• COR·2 KIT With audio mlxer,local speaker

amplifier, tail & time-out timers.
• COR·3 KIT with " courtesy" beep".
• DTMF DECODER/CONTROLLER KITS
• AUTOPATCH KITS. Provide repeater auto

oaten, reverse patch, phone li ne remote
control 01 repeater, secondary control.

• CWID KITS • SIMPLEX AUTOPATCH

NEW

•
PRICE

$49
$ 49
$49
$64
$64

PRICE

$4'
$4'
$49
$4'
$4'
$4'
'49

TUNES RANGE

26-30 MHz
46-56 MHz

137·150 MHz
15().172 MHz
210·230MHz
4OD-470MHz
BOO·960MHz

MODEL

LNG·28
LNG·50
LNG·144
LNG·160
LNG·220
LNG·432
LNG·BOO

Low-norse preamps with
helical resonators reo
du ce in termod and
cross-band interference
in critical applications.
12dBgain.

MODEl TUNING RANGE
HRA-1 44 143-1 50 MHz
HRA- ( *) 150-174 MHz
HRA- 220 2 13-233 MHz
HRA- 432 420-450 MHz
HRA- ( * ) 450-470 MHz
"Specify Center frequency desired

~~
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~.

61.25
022_U8

Ant....na
Output,...- ,~

"·5- '~
.-~,....,.....

= w '
=m
eo-sa
se-se

~-~
~.,

~-~

~-~

rn~
902-928

28-30 .c32_~

2ll-3O U'i_-137
6. _25 loJll.25

''''_'<IlI .c32-ol36'

•Add $201or 2M ;""",

E.ociter
Input Range
~.

~~

~~

~7-V .•
~

~~, - .~, -,~

' 59
$4'

'75

For UHF,
Model XV4
KIt $79
Wired $139

For VHF,
Model XV2
KIt$79
Wired $149
(Specify band)

UHF MODELS

Kit with Case
Less Case
WI"'"

SCANNERCONVERTERS Copy806MHz band on anysean
net. WlredltesledONLY$68.

VHF & UHF LINEAR AMPLIFIERS. Use with above.
Power levels from 10 to 45 Waifs. Several models,
kits from $78.

For sse, ON, ATV, FM,etc. Why pay bill bucks for a mulli
mode rill foreach band? Can be linked with'eceiveconverl 
ers fortranecewe. 2 Watts outputvhf,1Wall uhf.

" When You Buy, Say 73"



The simple design in Fig. 3 com
bines the funct ions of vtc and
product detector on a s ingle
CA3028 (LM3028) IC. The Seiler os
cillator (configured for 30 meters,
but scalable) is vencap-tuneo to
provide about a 35-kHz range , and
has good tuning linearity and better
band-spread than a tuning caoact
tor because a pot has a 270-degree
tuning range . Compact or spread
the turns on L1 to trim the frequency
into the band , then coal them with
dope. Use NPO capacitors for best
stability. Vfo pUlling is minimal un
der strong signal conditions. Bal
anced input at T1 minimizes vfo ra
diation into the antenna. Use this in
your next direct-conversion receiv
er, or add the circuitry for offset and
buffering in your next QRP trans
ceiver design.

. "

,")

9
matching sections, and finally reduced this to sheer simplicity with a
curved matching section. It is probably theoretically a hyperbola, but
any reasonably smooth curve should do. Just avoid any abrupt disconti
nuities (such as the Delta match offered).

Construction is easy. Cut two stiff wires (such as #10 house wire)
18-1 /2" long. This is 3/4 wavelength and thus matches the coax nicely.
Then curve out from the coax connector so that the end-to-end length is
33 ". This is the desired 1.28 wavelength. Slight pruning or squeezing of
the curve gave us dead flat swr. You must measure to be sure. On these
freque ncies, there is no such thing as a cut-and-trust antenna. For
different frequencies, use the same approach-314 wavelength legs
and 1.28 overall spread.

We supported this on a 1" x 2" boom and a piece of insulating
board (any kind will do). Cement the antenna to the board, or drill small

holes and tie it on, or do whatever
you like.

William Bruce Cameron WA4UZM
Temple Terrace FL
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Fig. 1. One-WartCWtransmi/ter.
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James H. Brown
Rockford IL

Fig . 1 is a little transmitter that could be put into a plastic Easter egg.
This transmitter del ivers approximately 1 Watt of measured rI output
into a 50.Qhm dummy load, and creates no heating problems with the
circuit. The crystal is a series fundamental type ,and the power source is
a 9-volt at 2-Amp supply. The transmitter can operate at another fre
quency, but C1 and C2 may have to be changed for it to work properly.
The secondary of L1 was wound over the center of a 10-uH coil , with
five turns of 30-gauge enameled wire. Most of the parts were bought
at Radio Shack, except for the crystal, which came from Jameco
Electron ics.

n"

IRCUITS • 4H "~ '
ICU ' AND 1~1 FOR Y\l UR f R~ Q U E NCY I

Number IS on your FMdback c_rd '" In '" 1314>'>

l ~ ' ll COA<

Do you have a technique, modification, or easy-to-duplicate circuit that 3~ ," I I 2e,1 -
your fellow readers might be interested in? If so, send us a concise I

(-description of it (no more than two double-spaced pages) and include a -,- ~-'NSUlAT ING ~OARDclear diagram or schematic, if needed. (LUCITE OR EQUiVALEN T)

If your circuit is published, you will receive a one-year subscription (or 1 8 112," . l ~ /4 . 1
TS0/ Pl. CO!< " ~ ~TORS FOR COAX LIN,

extension) to 73. Submit your circuits to 73 Magazine, Editorial Offices,
10 '" _.

WGE comer, Peterborough NH 03458, Attn. Circuits. • j
h. ' 2 '" SCREEN STOC •

" e '" J !-.~0" 4 . "'0 " 'RE FOR ELE"' £NTs
I O~ H " J " ISELF -5uPPORTI"~1

'" ".'M".Y 0«0' 0" " -." O. I ~F LO"O

•
~r

' Tu."
9VOC

">o,"U
Fig. 2. 45t).MHz extended double zepp.- - '"" 2~:50~ )2.30~~o.'..F '-i Sometimes old-fashioned methods work. When WB4AKA wanted a

1" -r too
2 . 1IO~3 super simple side-mounted transmitting antenna for his UHF repeater,

he and I turned to the old extended double zepp. Handbooks show the47QpF 220p F
O.'..F ". ". optimum length as 1.28 wavelengths, but they also assume you will use

wide-spaced tuned lines. That was typical on 40 meters in 1938, but now
we are on UHF and using coax. How can we match this odd impedance?

We tried several ideas iovolvin stubs and shorting bars and Delta

Fig. 3. VfoIproduct detector on a chip.
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Include $3 .00
s hi p p i ng &.hdlg

FI ,, _r e sidents
include 5" tax

available /ror»
CbarJle-Bite
P .O. Dox 17015

ptentetton. FI. 333 18

3 05-476- 858 0

to a

Charge-Rite
raptncnerqer for I COM rapm cnerqe

batteries; BP2 , BPS, BP1, BPO

* Charqes a BP S in I hr. from I 10 VlI C or 12 .... d e

• Comp le te with mobil e cor d and ac tr-enstormer
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SILVER SPRINGS•

Come to Florida
for the

WINTER HAMFEST

The foremost
HAMCATION

AND COMPUTER SHOW
at EXPO Centre

MARCH 13, 14, 1S, 1987

1987 ARRL
SOutheastern Region

convention

AIRCONDITIONED9NAPAREA TA8LES S20
REGISTRATION:

55 Advance 57 AtThe Door
sanquet 512.50

For tickets & swap table reservat ions
SCND check and SASE [ 0 :

ortenec Hamcatlon & computer Show
Dept. 73, P.O. Box 547811 , ortanco. Fl 32854·7811

•

•

• EPCOT • DISNEY WORLD • SEA WORLD •

• CYPRESS GARDENS
J:
u
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~
C

frH elIJlog ,nd interference lip slleel on requesl.

*

*

ICOM
KENWOOD

YAESU

DISCOUNT FOR CASH

DADE 305-944-3383

CALL OR VISIT OUR CONSIGNMENT DEPT
FINEST SELECTION OF PERIODICALS

AND BOOKS IN SOUTH FLORIDA

1351 State Road 84
Fort Lauderdale. Florida 33315
Exit-27 on 1-95. then go 0 .6 Miles East

... at last . . .
your shack organized!

A beauliful piece of fumiture - your XYl will love it l

$184.50 5-F RADIO DESK
Deluxe- Ready to Assemble
Des igned ..... ith a ng led rea r s hel f for your
vie ..... ing comfort a nd ease of opera tion .

fiNISHES: Walnuf or Tea k Slain. sq
f _ SpK.t: n " woo. b, )(IMDHp

Add ,toonal lnlortnat oon 011 Req....t
Checks , '-'<>ney O,ISe'S, Ban" Amenc:a,d

and "'...le, Cha,ge Accepted
AlSO....a ' lat>le F.O.B. Cui.....' CIty. (In Cal il. Add 6' Sales Tu )

FloOf Spac•. 51'" w.oe t>y )(l '" Deep ._DEALE~ INQUIRIES INVITEO_.

$199.50 s-r AmGt", RcufIO'fl'fKe-1 ... 73
4384 KEYSTONE AVENUE. CULVER CITY. CALIF. 90230 - PHONE 213) 837 ·4870

ELI'S AMATEUR RADIO SEHABLA

OPEN 7 DAYS ESPANOL

YOUR COMPLETE HAM RADIO STORE

-
[~I

Use ferrite beads and toroids
to keep RF out of your

TV. stereo,

e; telephone .
etc.

r=r

RFI KIT

BALUNS
Gel POWER 10 your .nlenn.l Our e.lune .re

.lre.dy ""ovnd .nd ready lor Ins l. lI atlon in you r
Ir.nsm.ICI'l or you m.y enclose Ir..m In •
....athe<prOOl bel_ and conneel lhoem dlr.clly at
I". anlanna. They are deS igned lor 3-30 MHlOP"
....Iion. (SH ARRL HandtlOOl< paget 1$-9 or
6-20 lor eons lru<:11on detail I .)

IGO wen la .l, 1: 1. 9 :1. 0< 1:1 1rnpHertU-Se1ec1 _ $ I O, SO
U_ ,u1 T.....""'tch 1 KW la : l lm~_.l la. so
UniYe T••nlmllch 1 KW la :I Impod."". l 17.00
Uni r , m..ch I I<.W I6:1, 11:1 0' 1:1_1.1ec1 enoJ 16.00
Unh f , h 2 MW I6:1, lU or 1:1_oellc:l enol 1B.SO
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Fig. 6. Modified transmitter, using a carbon microphone.

Fig. 5. A one-'ransistor FM transmitter.

• •.r'/'//- .

Motron Electronics
695 w, 2111 A venue
Eugene. OR 97405

503-617-2118 ... 127

AUTO-KALL AK·'.
50995 "","00
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GIVE YOUR EARS A BREAK!
(And the XYL's 100' )

The AUTO- KAu , AK-10. isa DTMF seletllve u illng L.lI l It comeo:::ts to the
el<lemal Sjleal<er jacll on \'011" VHF /UHF FM transtei'f'ef . searvw. eIC, YOI.I
speai<er retnain$ Silent until !dill,on. S8Ilds \'011" periOfIll 3-dtQit Tou:tt-Ten·
code Thai means10U (and the XYL!)don1 haYe 10 listen 10 an thethatter an lhe
tIme. IluI il someone wanlSto reach you lhty u n, Greal 'Of 'a lTH lleS with twoor
more hams. acllvation of emeroencY nels. etc,

FEATURES

'000'" Sl ~ ( ,..~{ -ev
OSClll UO..,. .,. .,.

' Ol ,..." - wI' S . F.,. ~lUI)Ot,.,,. '00'
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TO '01'1O II

William Rynone, PhD
Annapolis MD

While employed at
Pegasus Data Sys
tern s. I was asked
to design a simple.
convenient , low-cost
FM transmitter Ihat
could test a large
number of vendor
supplied FM receiv
ers that were to be
incorporated inlo a
digital data-transme
sion sys te m . Th e
tran smitt er had to
make a Subjec tive
check of lhe accure
cv of the luning-dial
selling and the sensi
tivity of each receiver unit. Since it mighl become necessary to perform field tests. interconnect
ing various pieces of bulky and heavy test equipment was an undesirable alternative.

To meet the requirement, I designed, buill, and tested the transistor ci rcuit shown in Fig. 5.The
2N2222 circuitry is a three-element phase-shift oscillator circuit, designed to yield a 1,OOO-Hz
sine wave.The 1.DOO-Hz sine wave is then applied to the TCG-61 0 varactor diode (6 pF at 4 volts),
which changes Ihe lank capacitance, thus varying the rf oscillator frequency at a 1,OOQ-Hz rate.
The 1,OOO-Ohm potentiometer in Ihe collector circuit may be adjusted to enable the desired
frequency modulation level.

The Hartley r1 oscureror. designed around a readily available MPF-l 02 JFET, has an output
that should be relatively stable if it is enclosed in a metal box (thus minimizing changes in tank
capacitance). The completed transmitter has a range of 30 feel when not enclosed (but without
an antenna). When enclosed, a BNC or F connector can be used 10 feed the r1 to a small loop. It
you decide to build this unit, be careful, the FCC has regulations regarding the radiation of rf.

One of my colleagues, BoMan Stryzak. modified the transmitter by eliminating the sine-wave
oscillator portion and replaced it with acarton microphone as srown in Fig. 6.This created lor his
children a three-dollar portable transmitter that could be used with any portable FM receiver as a
handie-talkie .

• Completel y assembled aoo ready to use,
• Easy setting of your personal cllde in seconds wit h small rotary switches. No

jurnpllfS 10 501def ,
• Speaker resets JlIlomahca.lly to silenl-slaroby aOO leaves red LED on to let

you know someone called iI you --. away 'rom the rig
• 8-15 VOC. CMOS circuitry provides 'or low CISI'ellt Ollf'Jloon I'ISA

• lbIt-in spNl<er. E-temal speaker jacl< also provided
• MeaSlRS only 1'•• 3 . 5¥. onthes • Decodes all 16 digits

L --"",-""'-""o"', ",,'-""~,,'__ .:::::::::::.:::..:..::::...._=__=_.J

Your Dollar will EOfurther In Canada;
Call Today To ee How Far!!

UPS SER'JIC

8179 Main Street
Vancouver, BC Canada V5X 3L2

(604) 321-1833

Credit Allowed For Toll Calls
.. 1 ~9

COM·WF5T RADIO SYSTEMS

WE STOCK:
AEA, ALiNCO, AMP SUPPLY CO.,
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DIAWA,
HElL, HUSTLER, ICOM, KAN·
TRONICS, KENPRO, KLM, LAR
SEN, MFJ , MINI PRODUCTS,
MIRAGE, MOSLEY, NYE VIKING,
SOMMER, SONY, SPIDER AN
TENNAS, TEN-TEC, TELEX
HY-GAI N, TRYLON WSE DOCK
ING BOOSTER, YAESU.

~ MIc hll:;.ln"/
Q"'tIlO

~l

313-469-4656

Amateur. Business
Marine, and SWL

Major Credit Cards
- We ship UPS -
Most Major Brands

- Sales & Service -
WE STOCK

Radios , Ant, Books
and Accessories

ICOM, Kenwood , Yaesu
and Many More!!

Call For Prices
.... 162

28360 South River Road Sun., Mon - Closed
Ml. Clemens, M148045 r ce., Wed .,- 1Q-6- FJ Thurs ., Fri.-1 Q..9.. SaI.-tG-4
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Tired of all the
traHic on your band?

Discover the wide open
spaces on 220MHz.

IC-03AT
Handheld I

IC-3AT
Handheld

ICOM has a commitment to 220M Hz.
lCOM has the most complete line of 220MHz gear to t ake you away from the traffic on other

bands.
The IC-03AT Handheld reflects uncompromised top-of-the line quality and performance.

Ult imate ly deluxe, with 10 full function memori es. scanning, 32 bu ilt-in subau dib le tones.
three watts output Hive watts optional) and an LCD readout. Direct frequency entry via DTMF
keypad and adjustable offsets for non-standard re peaters.

The IC~3AT Handheld is ICOM 's 220M Hz version of the world's most popular and easy-to
use handheld, Provides superb transmit and rece ive performance, 1.5watts output and excel
lent aud io.

The IC-38A Moblle...ICOM 's new compact and easy to operate mobile especially designed
for operator convenience. It sports a large LCD read out and band/memory stepping from the
provided IC-H M 12 mtc. Plus 21 memories, receive coverage from 215-230MHz, scanning and
memory lock-out.

The IC~37A Moblle...ICOM's slim- line 220M Hz mo b ile. There's band or memory scan
ning, nine memories, 32 b uilt-in subaudtble tones and an LE D readout. Plus a reverse switch

for offset checks and an internal speaker. Comes with t he IC-H M23 DTMF
touchtone mic with up/down frequency and memory scan.

Discover the wide open spaces on 220M Hz. ICOM will he lp take you to
the excitement.

ICOM America, lnc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline ( 454-7619
3150 Premier Drive, Suite 126, Irving, X.:t:;i063

ICOM CANADA. A Division of ICOM America, rnc., 3071 -#5 Road, Unit 9, Richmond, B.C. V6X 2T4 canada
All sta ted . pec, jlcatlons are ap prox imate and subject to c~ange w;t~ out notice Of obtlgatlon. Al t tCOM radios s< gnllicant ly exceoo FC C regu lat ions Ilmling spuri ous em... lons. 220MHzl0ll6
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TR:2600A r
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KENWQOD00

Scrambles

,
0" ,

IC 3200 .
lm. ( 440 UHl MotUIi -:

o •

IC751A , _ ' .' ~

HF t ranscercer wtt!\ ",,'; ,
Gene ral Coverage.ileieiv<lf

",'

Ft 7000 .'
.e enere r t~erage Receive'r - ~,

•• 0

NEW
IC 12AT

tor 1_2 GHl

EGE

."

tf;J ICOM

.c02ATl04AT : -,
ttaPdneld lor 2:m 1440 MHl

,

Hard 10 gel
through on our
800 number?

ClIIIIf/ote 111 111I Dr a11tJr 5 P III
tltUll_fJl_~~

tr I'Dl' t»J """'" UIlII>d tltrJef...... "..,.r,..... tIt/Jef *,I~ $1

Dea ler Inquloes Inv,ted

Our USOClale slore
Dam & Jackson Road PO Box 293
\.aco'r'tle, lDUlS0na 10445
Inlormaloon & ServIce·I504l882·~

J_ a: "" (W'JtIttJI claec"~
l'I'us .., t/fII ...e_ ''''PIJ''I'} UPS
COO,. fl J!j W PlJC.>. ~,.
s.<l1j«1 '" '/lIfIqr .. ,rfttNl IIOIa Dr
lIll/I9O'JlOII I'r1llIIK;rs lit II(J/ SOIl11Dr
",~rlf)tl A"lbOr'l«1 ,.,,,,,,. II.

'~'1I71 IH' 'rsroc>'ng and
1II0d'mg 'N IfId ,'ed!r ..,n lie '55"""
IDr "u Of> your ""xl (J<Jrcn~,. EGE
,"ppom r/'lf! "'.n"liCMers ' ",arrao
r,os . 10~' ~ 'oc r 0/ I ..alfaMr pM'
ro JlU" na,e, ClJr cu,'= , ,e/V'ce al
103-643-1003 ' 00 'I .. ,II be fumlSMI!
~I fI() co,r

EGE NEW ENGLAND
8 Stl~ RO,1(1
Salem. I'lew aampsnne 03079
New HdmpsMe Orders, '
Inlormatlon & sevce 15(3) 898·3750

NfW siee Hours
M TWS~ I 10 a m,- 4 p.m
Ihf 12 noon-c S p m
Sun: Closed

' O,oel . od ",o il t n,lllt yOlJ Silo' 1M call .
_ ,_ _ Micro 2AT

W Imp rovediVall Mini zm Handhe ld
Buyer's Guidel No..... In Slock

Catalog - Send $1
. - '

EGE VIRGINIA
13646 JeMerSOfl DaVIS Hlgnway
Woodbrl\Jge . YI'Il'fllol 22191
Inlormahon 17031643-1063
seoee OeNl1mtnl U03\ 494-8150

siee Hours
lJiuTn m a m -6pm
WF lOam ~8pm

sat 10am-4pm

Orde, Moors ", ·F 9 a m -1 p_m
sallQam·4pm

BEARCAT HARDWA RE PACKET CALL TE SYSTEMS
lOO ll 16 ,...-__ ,~~ I,I~J '"~ *,l~ I,IFJ C-6oI1V<'O S<tl 85 9S I,If J I27Q h ..er ,~~

8llOllr~ 8l101,I~, 31900 I,IfJ~.. 1m es ss ~s 1'«'''' I'IlT1 ,~~ FOR RF AMPLIFIERS
' ~~ ll 16-t~ 10-0if'(J ~~ • • 1I11GIIO;S Inltfl,KC 11 2109S "-- Qnlfono;s . 1I(;1~00 '"175 ll16t~*,t~.m.1I ,~~ ' .•M1ona uru lnrert~u ,., ~ • • n1I<IftltS 2_00 lilt 1,l00::tem '" QUOTES With receive
5(UL lo-t~ """'_ 'M '" ' ~"'ronltS UTU' XI "'~ ~[ C. ll lOt Mod*ls GaAs FET Preamplifier2lCJW ,~~ ftN I,Ic olog A~T-l '"UNIOEN

.nd P,Ie. Qllot.S lor supenor weak s ignal
SOFTWARE

~
rece oton wIth Improved~, Or1ectots '" Kantro nic s Hamlut

III
A......... Sol1w...

ce Ibo:loos '" Voc-20, C~ APOIe AI... ,,,, 'Ot 11'1I VIC·20 .nd s lrong s ig nal

SONY Il;an l.onic s Ham solt Com ...odor.6oI Your Factory mtermoo reecncn .
2002 SWl Reo:I!I'" 2111 95 voc-2C. APOIe. AI." 11-99 r..H SpecIfy laP<! (II OIS' Authorized Service2Cl0 SWl ~OCI!I~' 3l1J 95 Kantronics HamsoltiAmlor VIC·lO 'M Center for learn.~91 0 SWl Roc. ,.. , 89 95 Voc ·20, C 6~ AI." 59 95 ConIOS! l (lCJ 24 95 24.95
PANASONIC S W l CA LL Kan lronic s Amlo,sofl An leOo" DeSIgn '" Ya esu, & Kenwood U'iVle-20. C64 79 9,

C<lfTlpul., Morse ,,,
'" EGf oness fIIlf/ndf/d semce •COBRA C BS/HADAR 0, T£CTORS P'OlIag. I,on eMrl 16 90 16 95

MIDlANDCBs
Apple 119 9; Super L<l<j 19.90 19.95 contracts on YiW SU, Kenwood. 1410G 2m Amp 10'11 'n·1M OIJt :lO9 00CAl l Microl og Air Disk Net ContllN le, 16.95 16.95 and tcom osoeoas. Puces rrom 1412G 2m Am p:lOW'0' 160 OIJt 26900

WHI STlER RADAH O~ lEC TOR S VIt- l O.no C 64 0" . 39 95 OXTIlIlI ~I I 2~ .95 SrO-?~, As ic rOf dela,l, 441 0G 440 Amp 10'11 '0· I00 OIJt ""'"CarT"oge ,,~ MaSle, LOIl!OoS ' ! 2895 ~412G 440 Amp :lOW'0,100 OIlt ""'"
For Orders and Quotes Call Toll Free: 800·336·4799
fn New England CaIlS00.237·0047 In VIrginia Call 800.572·4201



?9 ' " I
2~ , ' ' II
II' II
I)' II

CAll

CAll

co,
10~ ~

CAli
CAli

'"1B7 ~

29lJ ""

Sell ·supporting to .....5:
HB X404 0-TMI""l n aa"" 20995
HBX 4B48-tMt wlln Bas. 27995
HBX 56 >!i""'! wl ln !!-lIe 349 95
HD 8X 40 H ig~ .r 1""o W II~ Base 259 95
HOB X4B H'Ohe' klad .. ,I" Base 33995

Ol/li!, B~. HB~, HOB~ m sece
Gu yed loIdO. I. IOWl n :
f K~>8Sl1 , leel 256 <J.IO OO
f K4 5!'>1 !'>I-Iff! . ee 1296 00

(JI/lrIr .un 4/ _ U""'!l'
f llk»ttts ./ttfJIJI!r"1 treto ~1 fUId
10,. IIIqftI!r" -.stilt ,/Ii! Roc •..,.

Slra ighl Secli.....$:

20G Slraogtll s.c- 39 9>
25G SI' -ohll sec- ~9 'IS
456 Slrillglll S«1IOII 110 !IS

Complet. T_ P. ck. ges:
25G UG

~O · c._ (;aIj

50' ca cau
50' cau Call

fac~ I14Ck~ '1lCludes lop .",Mn, m.d
Sf{;rfOfl, 1JilSl! romt s~lr , gUY on.c _ers
guy wi,e. lurnbu'i<les. equ,I'IN pl~l",

Quy anchors_ ,aDle cl.mps , rh,mDles
ASH abool suDs!rlUlrons ilM C" <Jom
deSigns . ro..er ~'_ilgeS are .h,pped
Ire,ghr C()l~1 FOB 0<1' ..are~"" se

HY·GAIN TOWERS
HG37SS 37-1l!e1la" CAU
HGS2SS S2-1ff! lall CAlL
fl{;!'>I HO !'>I- feel' ..O _ C lL
HG7OHD60-INl/ '"O _ C lL
Order H~-G.n __ H,-G.n I<!'nn..

anD H,-c...- _,..,....
tree "'lJPIIl7 lIIl ¥l

•W36 J6-11!e11a\r !'>I9 00
WT51 51-1ff! lal 9<'900
LM3)<1 )<1·'",,1 r!'rlg"" _ 1515 00
S"'llIJ""I "'" ,nc/ul1e(J S"'~ <1ore'"

from 'M:ro<. 10 ..... yOU n,.",..,

PHlllYSTRAN

CABLE BY SAXTON
Rfl?13 MI IS~'lC

ROBI U f Gam 9, % S n,el~

8w".Rmal., 2' IB 6.n
1,1, "'-8 95'" S"~ld

Cablewave Ha rdline

ROTATORS
o...r. ROI~ lorS .... _
All","". 11013
Hy-G41n ...... IV
Hy-Gilln Ti11111""'" I"
H1-~ "eN\' du'" 300
•..,~ , ~soo EIn..... Rol.oI.
· .." IlfO · F!'>IOO ....""" ~."

C~I I
,~

"""",..
'"'"

CAU
CAU

""""CALL
,~,

CAU
CAU
CAL L

128 9'5

' 00 "87 95
99 95

115 95
67 95
21 50
'4 95
Sup'"
II 95
21 85

""""

~'"m"","465 'l'>

,~ "

ANTENNAS &TOWERS

"Unarco-Rohn

CUSHCRA FT
.t..l 3·_ 11(l-1!>-2'l)II 11'95
.~ • ..-11O·15·2'Qm 2929'5
R3 1Q· 1S· ?QmVertOCll 268 9'5
[1,We SSBIFl.l 2m IloomeI 82 9'5
AR X-182mRII>golQnger 36 50
.'IBXl 2m 1lo<n1e< HIJ 95
lO- aCD .-elemenl 10m 111 95
1 5-4C04 -el~"115m 12595
aO·ICO Z-el. m""14001 196.95
Olher Cu,Il"'a fl modelsav"ldPle CALL

KlM
KT34A 4-ell'/l1ent 10-15-20m
U 34U 6-e!l'/I1enl 10 · 1~2Om
2m·ll X 11·.lernenl 2m
2m-16LBX 16-_12m
~32- 30lBXJO.~e 44{1 1,1 11t
F'llefgln$ maSl ~'
~ 'llef~S IlYSI I'

MOSLEY
Cl 33 3-__ T"flaM /lurn
1A 333 __ 10-1, 20m
ProJ77-e_ll0,1,_l'Om
Pro~71D-12-1~-l1l'Om

Pto671D-l?-1511-?O-4om

HUSTlER
6-BlV 10-&Orn Ve<tocal . ,1"30m
~·BTV lO-1IOm YertltAll
4·BIV I 0-40m Vt!flltAl l
G6- UO 440 MH1 aase Ve'l,eill
GI· 144 2-mele< Bas! ven ,eal
G6 · 144B 2m Ba,e V."'ca l
MO· I / 1,1 0-2 Ma, Is
81,1 I 8"m~, Moonl
I,I OB IU RFSD~ATORS S l~ndard

10and15mele< 119~

20 mele<, 1550
30 aM ~O meI~ 11 95
15 rntIetS 19 95

H Y-GAIN AN TENNAS
391S TII70l"e'e l D- ' ~2Om

3935 HfSD l sere ID-15-2Om
39'>S ! .~e< ,. 10-15-2Om
203$ 3 "'efrlelI12-_ /lurn
lOBSB-,oeoroenI2-meler8eiJm
2 US 14'e<emen! 2'mele< Beam
R ~86 Rum Ba'''''
V2S 2·mele< Vemcal
V4S UO "' ~ t Verlul

ANTENNAS FOR OSCAR
ClI.l'It,all 4 I 6T6 ho,'sl ~ '¥.l
c..sl'lt,aII A1 4410T1~ !>J 30
ClIS!lCfall A1 U2llT20-t!e 1695
CU'!lCfa/lA(llllPic.. 14995
KL'" ""·lac "" U -.eIe CJttu~ 88 95
KLU CJ, · 1l!C 18-N Ort PO.if 11119
Q U l'm,nt n'N Cut 1m 1119 00

MORE ANTENNAS
AVANTI H1,1 151 3G2m On-glass n 50
L A~ Sf N LM-1505 /8 M, g Mounl 39 ss
MINI DUAD HO-T 14995
I,I INIOUAO H01-MKil lB,9,
BU TnR NUT HF6Y 10·8(1m Y!rT 1!9 95
BUTTE RNUT HF 48 2-! le Bum 189 95
6UTHRNUT 2MeV , 2m 4215
YOCO MSI B-wave 2m l-lanar>!lol IS 9,

11i1r

ST·20T 2m HT
ST·400 ET 440 MHz HT
$ T·200 ET 220 MHz Hi

KOK
FM 24Q zm. 25, wat1

[J SANTEe L

C O RSA IR /I Model 561

I: - - ....-. - .~ ::1;:: --~-- .I'~
T ";- ':.:''' .r - --?\:!t'1-' . _ -=I _ .~"

RX·325 ShOl'l Wa,e Retewe,

TEN-TEe

FRG 8800
General Coverage Receiver
AlI'·mode t50kHl-30MHz

ASK FOR
QUOTES ON

<RA DIOI
ACCESSORY
PACKAGES

NEW FT 767GX
.All Mode transcever
- with CAT System

FT 757GX
Hf rransce ver wIth

Ge!'eral Covarage Receiver

EGE will be closed Dec. 25 & Jan. 1·3

,,

FRG 9600
5c.lMUlg neeeeer

lor .00-905 MHz fM / AMtSS8
<

"

to Carry the Best

,
NEW FT23f73 PalmaIe

_~ 2m / 440 M.Hz Mini l:tafldhelOs

, ,-,
," "

J _ .~,
l NEW FT n7R
' l llV 440 ,i Hz DIl<1I Band Al

MIRAGE
B2:l.t. lm Amlll1!oer 2-30 l 10 9S
B1016 1",.I.mplllte'1l1- 160 N99S
B3016 1mAmpllt,..,.30 ,t&!l 21 99S
OlOI010 -1ooA",plo<430- ')O 1999S
DIOION UHFAmplNconnectors 299 95
821,2mAmp 2 '". 1500111 2499,
AIO IS6mAmp 10 '0, TSOOllI 26995

AM ERITRON HF AM PS
"'~ l SAnITU_ l500 ...a1T "II
A l~ 1 0.nt fu"" 1 'W ~I

AC58 FIemDle eoa. S."td1 ~

" IW .... 10'0(11 ~ .w ..."'" e-
"EW AlIlOA'?OO.~t1 M"cl e-
. L8-4Hf AmD 160-15 ~

AMP SUPPLY
lA l000A 160-15011"'''''' c..
l~ ~e~T++F Atricl no "'ne e-
Ar IXlOA 1200 PEP Tu_ C.
L ~!lOOlB 2 S~w Ilopo!fsil till

T~,s ,s a >Mf/ldl I,st-
IF YOU DO N' T SEE

WHAT YOU WAHT ... CALL

DAIWA
LA-2065R 2m Amp 2 ,n, 60 QlJI 125.95
l A-2035R2m Amp ....m p,!Amp 74 9S

YOC OM AMPLIFIER S
2 lls ,n 30 walTs ...1201 Amp 69 95
2 ans ,n 6ll",a1Ts oul 2m Amp 101 95
2 ns ,n 120 watts out .... .1."'11169 95
1lHJrr>W ,n JO "'ala ...12m .lmp 8-l 95

KENWOOD It912 z_w CA.U

ASTRON POWER SUPPLI ES
RS IA ~9 9!'> RS:/Cll lCH 9!'>
IIS 'ZA &9 9S R~'" 149 'l'>
RS2'OA 89'1S YS20 l.l 124 9S
lIS)..... 133 9S VS:r., ... 1699S
RS5QA 189 'l'> AS501,l ?09 9S

BEN CHE R PADDLES
llJx",Ch,ome 41 9>153.95

B&W
375 6-llOli 11 1OO Coo . SWllcn 24 50
376 S-POSllion Coo. SW llcn 24 50
425 1 kW l Ow PlSS Fi ller 2B. ~O
~93 3-poSllOon Coo. SW lleh ~5 25
,% 6 -llOli,I,0'1 C"". $"" Tch 29 9~

Ap· l0 '· Da nd Apa,lmenl Amenna 39 9~

370-15 All DaM O,POle Anlenna 129 95
-Otllf' ~nlenna. ,n SIOC,-

DAIWA
CN-S2OIC'I-!'>IO Mel 59 %/69 %
IIS-660" $WA/w.n le'< 1)1 %
C'I63O Uelet 126 00
t'l-72062~WHf "'an lole!et 12000
'I;W·~19Amennar_~.", 114 %
CI;W518 ....tIlenna r ..... 2 5 • W 21'9 95
, ,.4101,1 S*"/.-1 "'" 3 ~ 1'j(1 l,1l-it 54 9!>
CS2012_1..... S..kh 219!>
C!'>I01~·__ S*'tCll 549S

TELE X HEADPHONES
ProtOlll 350 ullra 119 m "'I >8 %
Plocom 250 soli pllOl1e /f''''e n 90
P,ocom 450 p:adOl!d pllOne. 35 50
P' ocem 400 des k mi". 49.95
Procom 4&0 padded peones 31 20
SWl ·610 1'9MI ~ .ad p!lon. 6.75
C- 610 Ioghl "eadpMn. I 95
DlMers ,n SIOC , Prease ca ll

BIG DISCOUNTS

MFJ PRODUCTS
9893 kW An~na Tu.... 2% 95
96215 . W Tuner . ....leh/rntler 18995
!l<49C 3OO· lI/le1u• • Tu_ 129 95
!l<4IDJDO- n 'grief . ""h/ ....,.. 89 95
1020A Actrve An_ 69 95
202B N_Br""JlO 48 %
~2B 0IIaI T"~ SSB/CW FrIIer 79 %
Keye<S_407. 4n 46.t CALL
01..... ...~ J 1lI000uelS .. SlOC ' C....Ll

AMPHENOl CONNECTORS
eJ1SPPl2S9 ..~ 110
B31SP l05ONlCI< e1P1. 2S9 07~

B261 Type N RGB 2 50
2900 SD239B~C 199
3112 BNCAG59 135
3!2 BNC RG5B I 25
B31B,Re<1uee'~G58 0.2'
B3 1 68Afllueel~GS9Im,n,8 0.2'
eJIAUt+Fpa rlt! 0 7 9
Sp«J<II rP'iCllU" IS on 100 ,P'''''~pu,,"ase.

TEST EOUIPMENT
OK n e"ll"S

Oqlal U "" , Irle!....
r~'n1f~

f lll"dron Gene<alllfS
_ ,n Sloe . CALL

For Orders and Quotes Call Toll Free: 800·336·4799
In New England Call BCJO.237·0047 In Virginia Call 80CJ.572·4201





1987 WORLD SSB CHAMPIONSHIPS

() " '''-''- .,.....

BIll GostIey KE7C
WOfid ChMlf'looIlhlp Cont....
He.5 Nottto IW$by R.Md
C. H..tlot WAN2n

Md NCh entry 10 rto.~Ie COfIRost_ .
tCl-M8I... Cont_ Chalnnln

Llnclal"'llram KG&MO
••720 N. 11th 5'....1e..1
La nc" ' er CA 93535

15-Mel., Cont..t Ch.lrman
G.ryVH1 NW5E
Sta, Ro ...le. Box 3..
Hol'ldey TX 1636fi

20-"81'" ContH1 Chairman
Chu<;tI Ingram WA6Fl
"120N .l1It1S~E.t

~ CAII3535

ol4-flIe1 Con1_ cn.innan
~Younk... NEI5l
U2I161t1 SIree1 EMf
~ CAII3535

75-M8I Contes! CtIa'rman
Ron Johneon KC7PA
se South 300 W_
Brlgh.m City UT ...302

t 6o.M8Ier Co nl..1Cha'rman
Bill Goaney KE7C
2665 N. B....by Road
Oak Ha _ WA tUn

NSAU, KS90, ZS6BPL,
and NP4P

-4D-Meter World Champions-
The ye.. wM a typical Taxes alUldotf'

N5AU became the World s,ngle-Ope.-ator
Champion by deprMng IWO-I_ IKOrd hob
... KE5CV of his lIiord consecuIrW world hila,
KE51V. IasI year'.....n....-up. /wid 10 sallie lor
lhord place this lime around , All 11'I.... Lona
Srar Italions were neck and neelc in the clo5
ing hours olthe conl"l. Guess ~'. lrue thaI

Co" • ",.... <, ••• ;

...,.,.-,"".,'-......

0 ' . _ ,_

"""UT _
...., too,,,, _
To•• I", .. ,..... .-

'.'" .....,.. _...
,.,., ""'."" ..,." ,......
,.,., <-...., 60,,,..... Vi • <_

_.... '

0..,." ,," ,

-, ......,

RULES ANO FORMS:

ConleslilntS ... encouraged to send an
SASE/oI' otlicial lorms 10:

AWARDS

Aminimumol tooOSOa musl be worked in
a n ev..n t to be elig 'ble lor c e <1 ,lic . l... .
Plaques.i.be iHued 10 WOftd Ct\aJTIpi

0R$hip $I,.t~ .mo work a monomum ol 500
contacts. Aw...... be iaIuad in eadI ope<'

ator Qass. in -..ert QOnI-nentai US statl.
Canadoan poo<o<io q and '-<TIIoo ,. and AFlRL
oxeccountry,epi Inled.

SUMA,MRY SHEET:

5llmmaty~ _ oontaitI (1) coo_
callsogn. (2) yotJ, aTH. (3) stalion~.
name and lIdd_ . C.e)a Iiat 01 station equip
men! and anletltl8l. (5) apotralOf claM. (6)

loIal 000 poinll. mlOlal US. s lalM worked.
(8 ) Canadian p,ov ,nces and le", lori••
WOIked . (9) lhe 1OIa1 01 AFlFlL o xec counl",",
wo,k e d . (10) 10lal mulliplie , poin ls. (11)

claimed score. and (t2) il a muki-oper8 tOf
station. a IiSI at pa,hclpa nts, by ca llsign,

EN f RY DEADLINE:

Ma il COfIIMt enu," Mpatatety 10 Ihe con·
lest thai.....n lOlled bH>w. Em'.... must be
poslman<ed flO a IM Illan FfJ/;JrWIry 18. 19(11
ute ent..-s _ be regoslerad as chect< logs,

OISOUAUFlCA11ON'

Contestants ....y be d!sqo ,akfoed if !hey run
illegal jIOWON.~ dellberale i" lerle< ce.
I. to comply 'MItllhe Ox .....- aI·

lempl to adW• • 1 IICOnng """antiI98.Of if
the number at duplicate conlacts not can
celled e .ceeds more Itlan 3'ltI of lila 1OIa1

contllCIS made. ContMI oomm"'... oecis-ions
ate f,nal.

PENALrtES:

A penalty or 100 aso poinlS will be as·
sassed lor fNlCh d...p1ieat. ccetect counted in
a contest anI'. c la ll' l8Cl ecore.

DX WlNOOW,

FOf lhe "'-"- 01 ttMs evenI. OX • • >dow
Irequeroaee are ",., ..,;1 lor $pIrI-~
""",a_ only WNE sratoonsare not 10 1'__
mil in lhe OX ... idQw . OX$Iahons may I,ena
mil in lhe OXwindow but mus'receive oulS>de
....- f,aqwncin. OX Windows' 7,080
7090. 3790-3.805. 1.825-1 .8-30. 1,850
r ass, and 1907-1913 MHz

MULTlPLlER ,

1 muk,p1.., ","nl .. " ,ned 101' each c:on.
line nla ' U .S . " ate (" 8 max .). Canad,an
provi_ Of I.rrilory (13 maI .J. Of AFiRL
oxec country (eIduel'ng the United Slates

~""""".

OSOPOINTS'

5 aso ","nlS 101' comact wilhin your own
conlinenl . 10 asc poinlS lor conlact Oolside
yo U' own conlinenl.

51.1_ _ hin lhe COfII'netllal 018 U.S.
states...., 13 c.nadoan pI'O'I<inces Of lel'tII().

ries transmit FlS IlIPOfl and state . provirw;e. Of
te,mory . AM 01"..... inf;Iud'ng AIas~1 end
H_ <lii. 1'1_ FlS report and OX counlfy

EXCHANGE:

FINAL SCORE:

TOlal asa poinls • muKiplie' po,nts •
claimed score ,

CONTESfENfRIES:

Em.-mUSI include (1) a contesl log. 121 a
dupear- tor loo Of more contaeIS. (3) a loll
01 rnuIhpl...... and (.e) a summary II'- M
oudIned beIo<w. Be lIlIre 10 irIclllde yoor ea.p
box ...... 'h_ and a bIacl<-and-wMe p/>l*)
lor p ' .. putIIicabon.

• _ ..., e-IO"'"I~1 • ....,
DIIgaz1lul .... ,
for ..... ......

(..'I
._,

•• ~.' ". .....,,'.. •• . " ...." ... '". m

"""'O.."M:,ng [/'Ie January CIa$$oel<-lhe
19117 runoitlg ~ U'" WorICl SS8C~
~! The IM'SI and only conteslS 01_ ~ond.

_ ... ,ndMdUaI S1ng1e-band _ &<&

~ and I"'OUOSI the _ chaI

~ng_IS on the bands 'oday. W inners

01 • ..." conlllS' del"""''''' ll'>e WOfkt Cham
pion tor 10-. 15-. 2Q., 40- , 15-, and 160-me'«
' ingll aM:leb. nd'

0000 UTe January 3. 1987
through 2<400 UTe January 4, 1987
111 10-101"., World 5SB Cllimpionahip

January 10, 1981
0000-2400 UTe
3m 15-101,.... World 5SB Ch.lmplonw.ip

J.....-.y 11, '"7
0000-2.00 UTe
3n:l 2O-M"'... World 5$8 Ch..-.pb.NlIp

0000 UTe"..,...., 17, 1911
Ihtou9" 20100 UTe J........, I I , 1N7
' Ih 16Q-III",... worIcl 5SB~

January 24. 1917
0000-2400 UTe
6th~...... Wortd 5$8 Cham~t>lp

January 25 , 19' 7
0000_2400 UTe

6th 7!l·MIt•• WorId 5SB Champlonahlp

MISC, RULES'

Stationl may be worked on ly 0flC6 P6f

l""nt . All contactS muSI be two-way SSB
uansmoAions. An stations, .egard..... oll~'
ope<l""lI cIus. may ope<l'l ...,,,. contest
penocb ....,hQul • rest penod

~AATORCLASS-

(IISo.operator. $IIIgIot tr_.SS6
only. (bl MuftKlP""IIOf,~ tr__•SS8..,

'o'lX ¢lo .. ,f, , 'OiAt iiJtI " l m "" lOti m".I. to, fl lt II••t

I
, _ """ , . ' 11 ' . " , '" , _"" f_ "'" ,. '" -,., ''' ''' _", , , ,. , ,
or .. , _ ,_ . '",'" , _ _''' ..,.f , " .. .-",_
OAT<, ."...,
<;""1r~ '''1:''' ._'.... .......,Il ~ 1 " ",.0
!'l' if I[' D" " " l'J"'llr... .. _ , ,.,..
.. , .. uo.. .. -" .. -..
.. .. T<.. .. ..... .. .. -.. .,. .. -.'..-

U'I .. ""'"""" __

Sample log sheet. Sample summary sheet.
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Over" W........._~()pMator «v KOHO " ~.432

USA KESCV es 104.520 CA ",ew .. 43,930

e~ VE3MFP es 221,420 "' W..... .. 311,100

0' ""''' .. oeo.ecs NC -.. .. 433.815

NJ ""'0 es 359.100

0wJ<.. W.......".-M~ator· N' N2EIK .. ee.ees
USA K3TUP es 591.2'0

o- "NO .. 113.646

e~ '"'' " es.ass OR "'" .. 319.125

0 ' .,"" .. s-s.cso .- K3TUP es 591.2'0., KKle .. 11.820

WNE Slolro>s~()pMoIJl)f
SO "0'" .. 113,565

'" ",DCS es 3M.'"

" KMRKO " 16.080 no WO>G"- es aea cos
AR ""." .. ee.ooe

" NA4l .. aea.zas
'" WB1APW es 132.310 vr WB1GI,IH .. ,...
e, N6YK es "'''''' W' "'" .. .. "'"CO K9"'WwtI .. zas.eoc '" ",e .. 449,360
e' W 1WEF .. "0'" '" KB1M .. 19.015
oe AC3T .. 123,300 QU' VEUP " ee.",
n. K4XS es 581.840

G' '"'''' .. 191.210 OX Sroll>Qn$-~Or»toltor

• Kl)fHY es ss.eec ....aska "'" es 181.000
'0 "". ea s.aaa AUSlTal,a VK5BW ee 13.158
n. """ es !*>.410 Ausu ... oerww; .. 14.580
'N N'm es 236 .375 Brazil PY5EG .. """«s NlCl V es 28.595 Bulgafla LZ1KKA as 11.640
«v K04TO .. 214.620 Cayman II mGO as sc.ssc
CA N'" OS 64.435 Ceuta EA9KO .. 39.585

"' KA1GG ee 3<>3."" Czech OKHN .. 131,610
" 0 "ZO .. 72.610 Denmarl< OZ3ZK es 3,920

"' KSIG .. 62.405 Dam Rep HI4AGE " 24.603

"' N8CKK OS 202.620 East Germany V33TA .. 22,080
"N KA70lV .. 129,640 Ec~adOf HC10 T .. 1~ , 190

"S AE5H ss 142.680 England G41VJ .. 1 ~ ,260

"' "" as as.eec france FE6BVB as 6,315Ne W4TMA .. 140,080 Guam K07PIKH2 " 228.200
N' KIHA es "".000 Hawaii KH80W es 21.170
N' AKIA as 103.140 Hond~rBS HR I FC es 34.860
N' NC2V as 344,520 IndOM sia VCIOPO as 34.580
N" W5TTE as 74,800 tstae! 4X60K " 10.030
N' K0 7SP es 75,330 Italy 14RVC OS 210,570
N' WA1BBB ss 108,330 ITUIGanevB 4U 11TU .. 161.440
0' W081Vl " 187,860 Japan JH3TKM .. 41 ,085
0 ' N5AFV es 21,800 Korea Hl1ABA ee 4,585
0 . KI1M .. 201,025 l uxem berg l X1JX .. 48,345

" "20 .. 236,250 Montserral K3WGANP2M as 176,115., KA1SR es 98,820
""'~ CN8CO ea 61.008

SC WHWW es 13.440
Nethe~af>Cls PA3CEF es soc

' N N4J1I OS 137,200 New Zea.!af>Cl ll1600 .. 90.630
rx KESCV es 104.520 NlIfWay "'" " 32.319
U' KC7PA ss "'000 PhdippofllfS KF6MEJDU ee 45.960

" W04KXB .. 122,220 Poland SP9FIH .. 8.100
vt KT1J .. 106,335 "",,,,,, CT4NH 83 74.688
W' N1EI,IX .. ec.eoc _0" V09CUFI3 " ""'" «sec es 317,560 $olomoll ' U S« " 31,165
~ .....N ee 225.455 So. Alnca ZS••" .. "".""'" KB7M ee ca.eee -" EAXCN .. 76.250

'" VE6CPf> .. 8.190 ,- SM4CAN " ""SC "'.60 .. e.ses Vene. ...... '''''''' .. 124.~

WI 'KneW .. zs.ase West G&rmany "'''" es 284.375
" m VE~AP .. 9.516 Yugoslavia VU3CK OS "'."'"N' ""'" "

,,,,,
NS VE1NG .. ..."" OX Srali0'>5- M""'o-4»rol/tY;

ON' VE3MFP " 221.420 ...... "",. .. 34,125
QUE "'''U OS ".- Austfal.. VK81A " 128,150

'"' ",.CW .. U"" CostaRoca TI20CR .. """C'ech. QKIKSC .. 307,020
WNC Slal>Qn$-MuJl;.(}pttralrT ,-"" GO'"' .. 1.595
c.o KE8WA .. 188.430 ... """ .. 545,09D
CO "" OS 512.940 ....., JA7\'FB " 19,075

" WAoIJ)(1 " ....'" "".. ."" .. "'..",

" "'" .. 424.000 PuertoAoeo N'''''' .. 217.~

'N ....., " 112.965 W~-'" OL8NtlE .. 194.220

T~ , 4O-mehH'_~~"..rtK:OI'dhok:lt1ls. /CoIumns sllow QTH.~. ,...,. oIfld.cor-../

everything'l big In Te_iS, InCI~dlng fhe

sco,el'
N5AU led KESCV by only 136 OSOS allhe

finish. enoogh to OUlwel{lh Ihe m~llIplters

ea,ned by hll second-placl rlvil Bolh III'
loons had 58 Sllles ar'ld provlnocel; I'iOWever,

M'"e KESCV heklthe .avantagll In OX coun·
1''''. wO<1<ad_ 31 to N5AU '1 32

KS90 beCame I'" unochflilenged Munl..()p
Champoon W'lh a 101&1 ot 1,031 OSOS, 51
slales and prcMnc:n, 23 0)( count,MlS, and a

totat $<;Ofe 01 424.000 polnls K3TUP , Worf<l
Champ,on tor Ihe past three yea,s. appa,..nl
Iy wasn' t al>ltl to t~rn o~t b~t dill manage to
gat sorne aclivlty in on the otMr events
KS90 had lmoolh sailir>g thfoug houl the con
tell f ollowlr>g by a wide mafgln was woll
known 1512().melef WOf1d Champ, K5lZO
anothef one at those Texas pow<lfhoulesl
H., ChUCk'

lS6BPl eamed ee WOf1d CharnplORStl,p
/of OX Iingae.op slations with 400 OSOS.

44 stales , arid 43 OX co~ntrles. while P.....r
to Rican I tltlon NP4P look m~ltl-op hono's
tor 1M event. l S6 BP l had l he greate.'
compm~1(>n10 tac. . He and 14RVC had IOen·
lIcal mull lpll.f co~nta 01 81 af>Cl ZS6BPl
kid by Of'lly 44 OSOs, T... key tactOf' l S6BP l
wOfk ed mo ra .tallons o~t 01 h ll o wn
conllnent NP4P lOOk a comlortable lead
at l he very 11an and rama,ned ~nchal·

lenged Ih'oughOul ItII eII&nfrlll. As laDle 2
st>ows. lh,. .. ltll I,,, year t... world muh~

op championsh ip has been awardltCl o~t·

sllle lIahan bor~fS, Will Italy 11..1 II bec k
",,", ...."f?

In championship Ie...... competillon, '1 IS no
s~rprise when someone breaks a world
record. This ....ar 1$ no exceptoon . N5AU and
KESCV bot h 5-Ufpas.sed the world ~ler

OSC record esta.blished last \'9"

S>rogIe Operaror-

N"U ,see 1,397
KESCV ,.. 1.261
KESCV "" .."'"
K4XS "" 1.198
KE51V ,.. 1,151
W1WEF ,,.. 1,042
«escv .,.. , .oec
N6YK rses 1.012
VE5I))( "., on
KE5IV ,,.. ssa

ll.IulJ>Cperaror:

K3TUP "" 1.381
K3TUP "., 1,214

"rue ,,.. 1.198
_S "OS 1,151

KV'S "" 1,139

".0 rsea 1.129....., "" ..""W= "" ,.""
«sec ,.. 1,031
, ..e ,,.. ....

As always. Canadoan muhoploers _ at a

prem,um VE15. VE51 . and VE81 16 00
VE80X,-.. _ .. you?)_ aboul IS r...

as Clipperton Island. SlatoonsWith 50 Ofmore
stat65 and prOVInces 10 the" mull,pl... Cfad,t
,nocludoe KS9Q (57): NK7U. N5AU. KESCV,
KE5IV, and KVI! (58 " ach): K5lZO, K6l"INl .
and KOI F ISS): NC9F, K1 K.lT. and Wl4R ~541:

W8RA, WA3SPJ, and N2BQW (53): N6A01
and KA10 l V (521: NC2V. WA 2HF I. and
WD4KXB (51): and NTSO (SO)

OX co~nt ry m~llIpI"'rs were extramely hard
to lind S,x monlhs belora ll1e conl65 t ao-
nooncemenls Wefe mail&d 10 mor" Ihan 50
putll ", allons wOfldwlde. The contesr was well
putll iclled , y<!l It seems we snll have to cce
vince DK stations 10 wor" Spl ll ·I 'aquancy-to
liSlen lor Sl aiions abova 7.150 MHz. lead,ng
l he held wilh 30 countrlas or more Wef'"
DJ3HJ (53) , 14RVC (5 1), ZS6BPl 143),
KE5CV (37), JA3VKC (36), N5AU (32), W8RA
aOO W6MKB (31 ), and KE51V (30)

Speaking or spl iHfoqu"ncy , it " wonh
nOT,ng thai many stalIOns are r>ot obi.....•
ir>g lhe OX w,ndow "aqoenocI61 81 1heVwe,,,
intend<>d lor th,s contast OX sra/,OIIs l'IIIy
OIIly transm ,1 and~OX sra/ions may only

Iislen In Ihe OX windows. UnIOf1~ nalely, rhl,

I'\Ile has been BIlhef mO$lnlefpreted or 'II'
llOfed by SOrn& stal+Of1$ and we had to d,.
quall1y lhem. W.. hated to oc ,t, bot rules are
"" ei , af>Cl tile ,nl<tgflly of these Champ•.
onsh,p evenls canr>ot allow dlIV1ahonl 01 spe
c.... allowances.

Be<-ng an antenna nut mys&lt . I Io(>io. IOf·
waJd '0 conclucMg ee anlenna wMty INCh
ytoar. W,l h UN! help at Contes, Chflorman
NE6I , hefe afa The ta.OuIaled results exlTacted

4().me reT world smglfl--op O X cllamp,ofl

""'''
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,.-~~_l l]
A_ ,"",~
f ..... _ ..
~_ -......
"" ..XII ••'''' .....--- .,
trI_ .... Doill ..
...., M>•• M _
~..o, <n," ...·.no..""
......... Dol"'" '""
><JlIt' >n,~<JCI>OO ' 1' " ''
"101",.., uM ...,I.~1o

1M3 '" $14.95
rM·3w". Il . "" Ie, ....

; ..... IJl"lIl- 1.,...-""""Y

$189.95

CT-1259 DIGIT 1.2GHz

IMIKlIft... .....-.."""'''''or-' ''J>OI_.... ,... --
~rt< .

_""""''''''''''1117 ..", F~",o<lc.m.,t_ so....
""'....." " 'H.....0.01_,,,,",,,
"",,,",nnn ,.."".,Il
f MMlOtI<lI" b.lrJd • •
...11 ....'go 1IO","...nOK' ,,,..'."'piICl W
>Il""ro" In, Doi 001,,·
I,.. '" ,«<p',"n

n_1m $14.95

PR-2 COUNTER PREAMP
The PR-2is ideal lormeasunnq weak SIg nals
'rom10 to 1.IXXl MHI • flat25 dbgam . eNC
connectors . great tor sniftrng RF. Idea l
receiverIT\! preamp

-

PS-2 AUDIO MULTIPLIER
The PS-2 IS h and~ forhigh reso lu tion aud io
resclctcn measurements ,muttrpnes Up ,n
trequeocy • greallorPI. lone measurements
• mulliples by 1001100 .0 Ot Hlreso.Ju! ,on
&b\Illl·,n Signa lpreamplCOOOl\loner

PS-IOB 1GHz PRESCALER
btends me ranoe 01yourpresentcounter to
1GMI • 2stagepreamp . d,vH:!e by OXIcu·
CUl lry • supersertSltlyt (50 mV IyplCall •
eNG cornectors 0 1GHI m 1MHI QUI •
cnves any COlllller

~

,
•••

56995-Ps-2 k,r ,"",,15

54495
" i"j I'" lull"
AC~IP'"

PM ~, ' 138,85

58995-.-

~ Ci .. '. .. :. _ ~
• l:m:l • ,

IMClUDU 2 HOOK·ON ,ROIU 5449.95*
15 MHz DUAL TRACE PORTABLE
Fie ld/MIlChapplicatlons-built-In c~afgerandba ttery pack
- upla2recrs cperancn percnerce-exhcmcmar
rnagmllcal ion-high brightnessCRT-frontcanenrace rota to r

USUBLE
MAXIMUM MAXIMUM
TRIG fRED BANDWIDTH

35 MH: 3O MIt:
30 MHz 25 MHz
50 MH1 60 MHz

_1__•._.
Ramsey Eletlronics hils been manufacluring electronic
lestgear for over 10 years and is recoqrnzed lor lab qual
ityproducls al breakthrough prices, Our frequency coun
tershave tearuresand capabili ties 01coun terscosting
twiceas much

$189.95

CT-S08 DIGIT 600 MHz

•- •..:1

liU"'TI. I USI
fI<,",on!>-1S~OC

l"~ '"" "II~I
lm,"i",o"" " ' O'OCI

:"~.~---'''11'>".,,,,,,,,, ..ill""" ...
JII••ropOl1S_GrUl..._ _._....._......
-....,.....,...~-""'pol ..
1.'1_ ...-; _....."
6NJj . " $5.95

-

- ---'--- --iIJIO;,,,;{ =-"' =""'!:" ........
-~-

--•

- - - -- --
~

,._---~~

-., - ....~-~,

•••"'.d..CO"'....Il. n<I
1lO0"o"Il1I. ,'I W
JIll" ....Il ,.outpot, ' un,
onl- lS '0"'.u..,~,....,......
Com, .." k,1 ,M-3

S2.95

e

VERTICAl
MOOIl BAHO WIDTH ftT RACES CRTSIlE SEHSITIVITY

Z20II 2OMI11 121 8. 1OCM SmV perdlv
Z5lllI 15MH/ 121 35inch 2m\{ perdiv
35lIII 35 MI11 12] 8.1OCM 1mV IlI'r d,v

AlI llIdu* ~1Qll quit..., 1:1 . 10,1... . "...,.. 1nsIrvI:I.'''''''iR..1IUfI_1Ib ldIeoaI1ic...,

CT-90 9 OIGiT 6110 MHz

IIICI-.'''-,
, "'., • ..·ttItJ

RAMSEY 0·5100
HANOHELD DIGITAL
AYTQRANGING
METER
549.95

I

...._ ,ilI
"'''''''''''LOUO... _ 
"-""l"""_vor·""11 Coo

_ .... 1.'1 ... "' .................,..
.. fo-1S'IOC

M'H ~ 'I $4.9S
WMISPI. lUf
"""'....t'~ "t. ,...,
" ,''",'' ' "' ....n<I,'"" 0<'"..." I_t,
I,~" ,.. lO<J<!orr..

...nll,'''M;'''' '"''l'' 1"" uOe> .. ,., . ' 011
""' ulltoJO:lW ''''''.n. vae.

$6.95

;±:::!k. -
I '...,

•

IHCLUDE~ 2 HOOK·ONPlIOBU 5499.95*
35MHz DUAL TRACE
Widefrequency bandw,dlh-opt,mal sensitivity - dela1ed
triggeri ngsweep- hold oll-ALl tugger -Single sweep rv eyre
5Xmagnlficallon- XY or XYl operallon- HF ILF noise reduction

.. -.. -••..-•
--

'l. ....t' . _
CI ... 0
~ -
---'~

Provl(/esd,sl ,ncl,ve audible chi rp after
contact lias beenmadeand metef rea<!lII!1
lias slatlllrUd Has TOI)CI+-HOl.Otealure
toallow readIngs 10 beloll9\!(! or reterred
to belore makIng menext readIng.Up10
lOAM PcurrenleapatHlltyand a contInuIty
tUnctlOfl whdl beeps on zercOhms

-~~e-.,..o.,IV_.-_ "-s.....- $7.95
---",~_.. !>~_...- -........

• •- ' Vll- '

U __.UIl..._,_1
~LtOlllOO'"
.....~.IIIo_........._.......
""'on)..e_
el ' .. $2.9S
UMlnUAl TIIllIi
"'.._ "'" 1>0, 1( 1>'"''
I/ICI pt ,~ ,"",,,,ll "
iI'''''''' I rt... po'"
, ,,'On """ n;.n<I P'J ".
_ " ',onU...~
1,""' lC In<I ""'",,...
"0;0 0' 1>1<"'.' '''''""""Il __
un,,, $5.9S

·,OEu CTI....n .
-,~
_ ",,,..to<l .O'K'
" l i1'''''_ ' d<M<!
O<JI""I ..,,, , ",,,"'co
pilb11ltl <Jill. >XI m.o.
Con0"" rol.y' ,1>Oj""
lEOo"..n" 'p<
""0"'''""or. Roo, ""

"'"\'S·1~11

SUS

- -Soo J- .....-.......-000""'--..--.-_ """ Ea:fl_.....,,_...
.........XIIW _.-
"'_1M $8.95

RAMSEY 0-4100
COMPACT
DIGITAL
MUlTITESTER

~~ #

55.95

RAMSEY OSCILLOSCOPES
All Ramseyoscilloscopes feature unsurpassed qual ity at an
unbeatable price, or neavv dutyconstrucnon they are sui table

__........TTI.... $139.95 -"--- $169.95 _.fIR_
"'.............. "' ......... "' .........-, ,. ..... """""" am-An .." """""' -.....". 1·5lI0 1ittl L05$_zonv ,- , UI ~1 I 1.111 ,,~

g.~ 2G ~1-56'UIt\l <~ to I!IIl I,IHI ,- ,
1~1 OIl ICOtl ,,...

g~ 'l;lI11-liOO MI'I <; nnw to 1!IIl " 1'1 ,- • o1~1 . 1~1 OIl ,.....
< 15Onto te 100"1

g .. 5 ~I-liOO l,I/t, LESS 11'WI2!i... ,- • ,~ ... ,.....
CT· '25 101<1-1 z.GI11 < bn'15lIMI, ,- • olltl. 1 ~1 10111 ,....

< '!!1m. 500 "~1
< 100 ... _ 1Ol " 1tl

et...
WIIM lIlI·' 1O IIl-liOO MI11 < nn. I. 151) "'111 ..- • 01111.1 11,. OIl "...
"'~ < 150m. Jo liOO MI11

compact Slled relrablil tyandaccufacy
ThIS LCD dogltalmulhlestefeaSIlynts In
you. poc ket. you can lake Itanywhere. It
tealules lullovertolcl prOlel;t,on • 3""
dtgltlCD .eadoul • recessed InputJaCks
o ~lely probes • dIode checktunctron
• 2OXl llou rs banery hIe

INClUOES2HOOK-OM' R08ES $369.95*
20MHz DUAL TRACE
Features compo neot lest,ng circuit lor res istOIS, capaC'[OIS ,
digital circwlsand diodes-TVsync Inter_ hlQnsens,h,ly-
ZaXIs-XV mode-cbuut-m calrora tor-5X horll0ntal maqmner

• W.01_
PWUMP
s<.. J>\O c".. e110'" ' '''11 ''''0".1
',mo, _' ~.on IW,n lorl O<JI. 1Won
"" IS ",.\ w,,,.,.:1 WO<JI M.. ,, 'pol
Olll] W ' ", ''''~Io ..'", <'''' 1>1.,. "lth
011(>0' '',""'CO"" 1l 1,R'''"

$22.95
6.9S

... ., .:IWI>0" """"

111- ' .1If _I-R , ~.,. ••

~.,'ID-'



1986 4o-METER WORLD SSB CHAMPIONSHIP
Call5;gn. OTH. o ses, stales and provin<;8$. o x coon",", lOIalKOI•

• • _ World Champions; • • Stal• •ProvInce, Country Champions

wN E-S,.ar-eror· ,.'" V....zuela " es " 36,520

•• NSAO TX ' .as' ee aa &C1 .0fl0 • 'COOPO ,.......... ", 0 " ,..sec
• KE5CV TX t.2e l se ar see.ess 'HOOW Haw.. " " " 27.170

KE5lV TX 1.151 ee ec sso.oro '''''''' "- " a as 15.525

• K6HNZ 0< m ss " 319.960 SP9FIH -.. se 0 ao 6.100

• KOtF ., "" se ,. 292,215 veco Ew .......... se 0 " s.see,,- TX '" es za 281,190 Y24U8 Easlaerrn.ny " 0 " 'm
• NC"" OJ '" " " 2S1 ,OM YS4NL EW .......... .. 0 " 4.675

""" "' .., .. ,. 230.1110 • HUA8fl ,- '"
, , e.ses

·""" "E '" se , m .600 DO< , «z C~koa ss 0 re .200...... "" '" .. ra es.es OZ.DPW - " 0 ,. ,.m....." c, '"
.,

" 190,320 izecv ....... " 0 ra ,....
"mow OJ '" sa " 185.150 """ EaslGetmany " 0 ,. .....
""'" 0< '" " es 169,650 OKIA.JN Czechoal<wal<oa " 0 t t ' .OM

·""" GO '" .. " 168.675 ,- Ew .......... " 0 to t.aso
• ~E.lV ... ." .. za 1S4.350 JA IYAG "- " a s ,...,
• KA70lV ." csa sa , 129.~ ocsP "'" " 0 rr ,,'"
·"'" DE "" so " 123.300 ""'. - " 0 " 1.150

·""""', YO see " " 122,220 E".'» - " 0 • ""W4WKQ ... ." .. s 119.30'0 ""''' Cz~...oa " 0 ,
"'"• NE8T ., '" .. • 112.005 'U,,", '- " 0 , '"w,,"" ." "0 " a 108.650 ",." EW .......... ,. 0 • ,,,

• VE38VD ONr ", " " 106,200 ,,'W' .............. " 0 , "0
WA2YlY OJ '" " • ee..., JEtGZB "- r a z ,.,

• KAISR R' ". .,
" " .030 '"'"'" "- s 0 • ,..

• W4TMA NC ". .. ra " .esc """'"" Cz.,;toOilllW..... , 0 • ,.,
.,= • 0 '" " " 72.610 '''''' EW .......... , o a '"• Kl)tHY " '" es e " .000 """", '-,." , e a ..
• VEING "' ,.. .,

" es.aeo """'U Czechosk:wakoa • 0 a eo
• Kc.TX «v soc ., ra ea.cs JA1KFX "'"

, • • ..
,,'UV " aoa ., tt ...,., "U" "'- , 0 a "• W3AAK "

,,, ., , 53,2~ Y59Zf eUIGemIany a 0 a .,
WA6FGV C, '" " a sa.aeo JA41SK "'" a 0 ,

"KSHSL TX soc ., s 49.920 (Checkkl9a: Y32lIC. Y311YK. ancl Y!>5YF.)

"''" TX '" " a 48,175

·,,- CO ,or « , 47.250

• KE7KF U, ", ,. s 46.215 WN E-MIlIt,.()perll ror."
' wTSOH VT '" '" a 45,360 • • KS90 n 1.031 " aa 424,000
• N4HQT '" sas ae 0 43 ,020 • K5LZO TX '" ss " 320,620

·""'''' "'
,,.

" a 42,BOO • NK7U on '" se is 319,125
• K09Z " aos sr a 41,200 • W9RA ., '" " " 317,100
" KN1U . E '" "

, ~.760 • WA3SPJ " '" " " 2B7.82O
Kl4 UJ " ' TO " • 29,6 10 NT5 0 TX ", '" " 253.060
KF4HK " C '" "

, 22,680 • NC9F " ", .. " 24S,I90
• KBaKW "" '" "

, 22.5 75 KSMA TX ." .. " 153,680
• KA9BQA " on "

, 22,570 • WA6HAH C, '" .. " 115.520
WINGB ." ". ., , 22,360 • K0 5RW LA '"

., , 43.930
"ZO ., " "

, ".", WV2Zaw "' " '"
, 11 .71S

• W1WEF cr ". "
, 19,695

K8KUH ., .. ,. , 17,575
W3RGX . 0 .. "

, 17,355 0 )(_ MIlIri.()per1l ror.'

" W9MOZ W, ", " 0 16,995 • • NP4P Pue"o Roeo '" .. " 163,920
KC7PA ur '" " • 15,BOO " T1ZOCR COSIII Rlca '" " " " .",
K"GKV G' " " , IS .12O JAJYKC Japln "

,
" "...,

WASIYX " " "
, 14.630 JA9YBA """ "

,
" 10,000

" KA7STQ '" ' 00 "
, 14,100 JA'YAK '...." "

, "
..,,,

WK..F " " "
, 13.320 JAZYEF ,...." "

,
" 3.150

""'EC " " " 0 10,065 GlAGH E","'" "
,

" 1.595
WBVEN "" .. "

, ' .600
'''-''C W, " " 0 ,....
"E. 0< " "

, ,..., MuIt~lror P."q»nts -

VE6CPP ..., " " 0 9.190 ...." GlAGH . O4XOM,O4I£B

""'" TX " "
, ,.... JA2YEF JI2t.PO. JI2QVF.JI2SIC, JJ2VF£. JFl2PVI

KF IB cr " "
, '."" JA3YKC JI::lERV. JL.3ERV. JI'l6NWN

""SO TX " " 0 ,."" JA9YBA JA9VDA. 1.1 .. TI~i9
m_ oe " "

, ,..., ...."" JHlELl. JHtllSO
VT,ew ,u, " "

, '.'" NP4P NP4P. NP4l

"""" TX " "
, '.... TOOC' TI2OCA, T12KTY

w",,~ .. " " 0 "" "">row WIIZZJ:Ni , W8ZT1X

"NCO cr " , , '" w""", wA3SPJ. KS3F

W.TR>e . 0 , , 0 " <SUR K5UR. NSAZ

(Checl<Iog: KBFU _1 'OSRW KlY..RW. KA5OI.M, KA5800

""'" K5lZO. KA5S8S. WBSAUS

""0 NTSO, WB5N, NU5U
D)(~~_ WA6HRH WA6HAH, KG6J£. N6KUY. N6lJK. K86JWV

.. """" -""" .., « ., ,.,... "'" NK7U.NI7T
• ..-RYC "'" '" " " 270.570 WORO W8AA, NF8C

·""'" ww","""" '"
,

" 91 .800 NC" ..c9F. W9HVW, WB9IFW. W9JB , O4VTBM'9
• HelOT E..- '" " " 7.. .790 OS'" KS90, NB9T. KA90VY
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h i·E. Tow.rs

HEl L
EQUIPMENT
IN STOCK

Nye MBV·A
3 Kilowatt Tuner

•

Ten-Tee Tuner 229A

Budwlck ANT. Product.

FLUKE rr Muttimeter

_ :d.... ;; .~.....=-=-=- - .- - - . .- ...
I !!."!~ ~O· !! ::: :..._. . ..
g~ O O i j ~ o1-C-

For the best buys in town call:
212·925·7000

Los Precios Mas Bajos en
Nueva York .. .

'-' 'iCOM"a.. l _ .
!C-A71A., 751A., 745, 28A.1H,38A., <leA., A·7000,

1271A., 271A1H, 32Q0A. ,<I71A/H,73 5. Mlcr02

SMART PATCH
CES S,mp 1e , AUl opa tc h ~ I O·SA Will Pal cn FM
T'anse" .." , To Your Telepnone G'ea l 1" 01
Telepnon" Calls F,om Mop.'e To Bas" Simple
To Use.

PRIVATE PATCH 1/1 In stock

MFJ Model s
422,313. 989B . & 9410

SANQEAN Portable Shortwave R.dlos

SANTEC
ST·222/U P
ST·20T
ST-442IUP
HT·7

N::'==T~ECNO.:T:E:C~
Corulr II, Argosy II, Century 22 , 2510 AX.J25

ONV Safet y
belts-in stock

•

ALPHA AMPLIFIERS

Yaesu nR·241 0, Wilson
tCOM IC·RP 3010(440 MHz)
ICOM IC·RP 1210 (1.2 GHz)

BENCH ER PADDLES,
BALUNS,
IN STOCK

l o ng·..nge Wi•• I"ss
Telephone lOf e. DOf1 in 51OC ~

Complete Butternut Antenna
Inven tory In Stock'

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

S a x too Wire & Cable

DIGITA L FREOUENCY COUNTERS

Trionyx, Model TR·tQOO. 0·600 MHz

AMP SUPPLY STOCKED

11&@;§(1!J
FT·7670 X , FT·980, FT·757GX , FRG--8800

FT· 726. FRG·9600. FT·2701nORH, FT·2700RH

VAESU ICOM Lend·Mobile HfT
FT.231731727R IC2A.T/12AT MldlendlStenderd

FT.2f709RIH ICOlAT WlIso" Mu on
FT.1903I11 23 IC-03104AT Yees.. FTC,220 3. FTH03

IC- A.2IU 16 Icom IC M12 1l0li "1,, . ) M700
Tempo loll · ' ~

Aflnco
Amplifiers

Com p u te r Int erlac e s
stocked: MFJ.1224
AEA CP·1, OR.OX
PK-64A, PK-64, Dr. oso,
PK-232 , PM·1

Antennas..
c...."<f.n
Hy-Go..
-,~

""o,on z"_ .- ,

AMERITRON AMPLIFIER AUTHORIZED DEALER

._ I,

r"

~ ;:- KITTY SAYS:WEARENOWOPEN 7 OAYS A WEE K.

J./ ' Saturday & Sunday 10105 P.M.
: tit- f Monday·Friday 9 to 6:30 PM Thurs. to 8 PM

Com e to Barry's lor the best buys in town.

Ring in the New Year
With the best of Barry's New Gear

KENWOOD

KANTRO NICS
UTU, KAM, UTU-XT,
KPC 2400, Packet Comm II

EIMAC
3·S00Z

572B. 6JS6C ~
12B Y7A & 1

4-400A -:

BIRD .Io""l. . ' .;;:-.
Wallmeters &e-:-. ....~,~ "y'

Elements l~ •
In Stock ".

COMPIJ.FIRE EXTIMGlISHERS

TSU OSl"T. R·5000. R·2000, T5-940 S1"T .
TM-20IB. TR2613600A. TM2570AJ50AJ30", TR·75 I A
Kenwood Soe<Y>cel1lepail. TH2 11J 1/
. lAT. TM-2 11AJ411A. TS· ~~
71 IA81IA. TM353OA. TH205AT rrrrrrrfrrrfrr,a

VoComiMirage/Oaiwa
Tokyo Hy-PowerfTE SYSTEMS
Amplifiers &
S/8 ).. HT Ga in
Antenna s IN STOC K

'11-'_ \
~ ...~
~ \ Soldering
~ Station,

48 Watts, $68
MICROLOG -ART 1, Air Disk,

SWL, Morse Coach

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNA S

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

ALL
SALES
FINAL

We Slock: AEA. AARL, Alpha. Ameco , Antenna Specialists, Astatic . Aslron,
B & K, B & W, Bencher. Bird , Butternut, COE, CES, Collins. Communieatlons
Spec. ccenectcre. Covercraft.. Cusherafl, Oarwa. Dentron , DigimaJ( . Drake,
ETO (Alpha), Eimac, Encomm, HeilSourld , Henry , Hustler (NewtronICS), H~
Gain, lcom, KLM, xant-omcs. Larsen . MCM (Da.wa). MFJ, J.W. MLller, M,nl
Products, Mirage, Newtronics, Nye Viking, palomar, RF Products, RadiO
Amateu r Callbook, Rockwell Collins. sexton. Shure, Telex , Tempo, Ten-Tee,
Tokyo Hi Power, Trionyx TUBE S. W2A U, weeer. Wilson, Yaesu Ham and
Commercial Radios, v occm. Vibroplex. Curl IS, Tri·EJ(. Wacom Duplexers.
Repeaters, Phelps Dodge, Fanon Intercoms, Scan ners, Crystals. Radio
Publications .

WE NOW STOCK COMMERCIAL COMMUHlCATlONS SYSTEMS

HAM DEALER INOUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS .tock.d & ••r.-Ic.d on pr.ml••••

Amateur Radio Courses Given On Our Premises, Call
Eaport Orders Shipped Immedl.'el,. TELEX 12·7870 ..41

Commer<; ial Equipment
Stocked: ICOM. MAXON,
Midland, Standard. Wil·
son. Yaesu. We serve
municipali ties, busi ·
nesses, Clyil Delense.
etc. sortebres. mobiles.
bases. fepealers , . .

N Y k Cit I LARGEST STOC KING HAM DEALER
ew or y S CO M PLETE REPAIR LAB ON PREMISES

IIAq u l S. Habla Eapanol"
BARRY INTERNATIONAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monday- Friday 9 A.M. to 6:30 P,M Thursday to 8 P.M
Salu,day & Sunday 10 A.M. to 5 P.M. jF,oo Parking)

AUTHORIZE D DISTS. MCKAY DYMEK FOR
SHORTWAVE AN TENNAS & RECEIVERS ,

IATILEX·"Spring St . St.tion"
Subway.: BM T·"Prince St. St.t ion"

IND·"F" Train·Bwy. Station"

Bus: Broadway H6 to Spri ng St.
Pe l h_~h SIJ6lh A.... Sie lion.



"'''''OZlOPW

""""""CW

"""'"-="""..,W...,...,
wo",,,
WH'
W4TMR
W.(WKQ

W,&,5IYX
<An><,

"'""C
NC9F

W9MQZ
KVII

4D-METER SOAPSOX

Very $TJong $tO<m pulled antennas down
Font contest r"" been in; 08'ftaItIIy noll my 1asI'
PIty 1IWIdon', _ a _ vlo 10work IpliI~ to tr. USA
$OtnecSay _ ... 1>&... 24 houq 01 good pn»agalion up here

GfNI con_.good!lCl'leduMg No Io:lcJINII TV!!
Poor band conclotlons • big head edd .. 1000o lCOl'e

""""""'"-~ go(<< EIJI'tIPNI1~ ..",
V..., lew OX Slations lOOUkl .... up .o..M ... ""IOYable contest.
FIfSl tome in !he contest H«la good t..... lhl:Iugh OX 0DI1d<t"'""__
pool est I have .... _ .

....~YS. an excellent contesl . 1.001""0~ 10 returning nUl,...,
A W<y FB contest'
fl'lIII'"' l~ was hnally gettIng I ZS8 on~ meters
Iwas amazed a1 all tile aclivily thaI petSlSled clear up to the very end oI ltle

conlesl
SO 0S0s in last 20 minutes-whew'
About 0600 the POWII'< in the neighbofl'>Ood tailed YO\I can imag''''' the
look, we go1 from the l19ighbotS. Tt....y auumed w it caused it

Enpylld the OOlItes! ...." much.
First timEt I finished WAS SO "a~ y In the cont....!,

"" "" ,~ 'N' >ON

WNE Single Op' vrsox KC$NO «escv KE5CV ."'U
WNE Mulll--Qp: ..... "ru' " ru' K3TUP «sse
OX Su9' Op: W"", ''''''''' K07PIKH<> "''''' """OX MuIb-Clp: ",,<0 ON'" ~'" ~'"

NP4P

T"'2~1OOfld~.

""""'"""'" rx UnknOwn II press l,me

KE5CV rx ",,>OS _no tour 3 ........ '1pg..

""" rx T$-9305 _no" two l IllmenlY~

K6HN Z C, T$-9305 Alpha 76P A 2.1...... 'l y"ll'i
ZS6BPl Home-br,"", - ,- 2-tt1o""nl ylgi

""" iti.()p '

«sse n, c-nee S8-220 3--eI!lfTl(l nl y.g i

K5LZO rx T5 -4305 Alph9 76A 4-elam9nl vagi

NK7U 0' T$-9305 Alpha 78 "elamenl Y9gi
WeRA ., T$- I60 S8-220 3--ela menl vagi
WA3SPJ " , s-eso AlpM76P A 3--elemenl y.gl

from ttl" V-lf' . entries. showing the anten
nas UMd in tt>cl 4O-met.... contest and ll'>ei<

pe~~:

IrlWtIed ,,",dIpOle 37,!,>

VlII10cal 18 5

2 .Ie "."t y8gi 1' .5
3 .1e"~illyllgO 9 .5
'11, ...,,1'19 95
M«I"'__....ays 5.5

0.11.I loop 2.5
G5AV 2.5
R<ury dIpoIt 25
H~*'Ptt 2.0
F,*"", UI'Ilb<ellII .5

So how does YOU' station compare? A,.
you I.... me. goil'lg to add InClIne. element
....., year? RlQht 01'1 . ct1eck out last veal 'S
turwv T1'lIo I'MUIIs are llUfle s,m.Iar. For ,,,.

..-l Pfo'1 , Wond Champions run l ,l

......,.. ...,. SUlII or pn:Mnciloi WIn "'"-TIIIII 3 compares your Slaloon to !he top

'- ...Ndl~tegory. lII's_.m.ITiloI<...
~ SUlIlOn besidM • clam good--n..~__ .- ........cb """

"""",GIanOI through TabIIl 1, !he honor roI
1IsI 00~"worIck1la,>rd I'lc*:ler$, I'm .......

you'1 reoognile some oIlhe !JtallOn* lisled

Perhaps nexl \'9"" , YOU' uI_ 1M;l1". lisI
lor your_e, province, orcounlry. PIen~
atUd< end go lor ~!

On behall 01~ Conleel Chwman
Denn,. Youn ker NE6t: Thenk you •• lor

J'OU' cled","lion 10 lhoe bind and tor I'"

eupporl given our _Is 'f'N' .It,,~.

A • •Dnd.>g ""aloon to OU, lour WQrtd 4().

Meoter CI'.ampions: N5AU, K59O. ZS88PL
ilndNP4P,.

Look for the 20- and 15

Meter World Champion

ship results in the Feb

ruary Issue ,

,..,

TOTAL . I II
o Money oroer I
o V,sa I

I
I
I
I

J- - - - - - - - -- - - - - -

Signature _

PHONE ORDER: 800·233·5973
or 415-591-1400

Name: _

Address" _

CIty: Stale: _

ze: """'" ( ) _
Make Check or Money Order payable to
GRE AMERICA, INC.
Mail 10; GRE AM ERICA. INC.
425 Harbor Blvd., Belmont, CA 94002
Unit Cost (" $59.94 x '"

""CA. Residents Add 6.5% Tax
Shipping & Handl,ng ra $4.00;

Un,l x ""

""PAYMENT METHOD
o Check
o Mastercard
Card No.
Expiration Oa18 _

A super-converte r 8001 has been certified by
FCC part 15 regulation.
r----- - - --- ------ - ,

HOW TO ORDER
I

EASY USTENING
• FOR 810 TO 912 MHz BAND

SUPER CONVERTER 8001

• FOR YOUR UHF SCANNING
RECEIVER AND OTHERS

0 . _

POWE R

OFF

_ SUPER CONVERTER

The Super Converter 8001 Features:
Ustening to 810-912 MHz Band on a UHF
Scanner and l or Other Monitor Receivers

1--- Easy Connections to Your Receiver
1-- - 9 Volts Battery Operation Power Source

and Power On Indicator by LED Display
1-- - ... External Power Jack Size: 79(W) x 30(H ) x 100(0) mm

Warranty
1---~iI8~oriD~a~y;S From Date of Purchase

Unit Cost
~--~$~5~9~.9~4Gpii,us $4.00 Shipping and Handling Charge
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7713PK

on..- '_ ''''_ ''~''''''

O MC

-- ------- - ~----

o Please send me __ copies of the Special

Packet Issue at $5.95 each postpaid.
Name Call

Address
City State Zip __

o AE 0 VISA 0 Check/MQ
Card # Exp. Date __

While They Last!
Get t h e magazi n e t h at e veryo n e is t a lking
a bout. .. 73'5 blockbust er Guide to Packet Ra
d io ! We have a limited quantity o f the AUgU5t,
1986, issue a va ila b le for $5 .9 5 each postpa id .
Thi5 5ingle Issue contain5 everyt h ing yo u need
to kno w about packet, f rom the fundamenta ls
to esote ric netw orking, ex pla in ed in plain Ian·
guage by t he Illen w ho helped create amateur
packet radio.

("') • leM IS A REGISTERED TRADE MARK OF
IHTt:RNATlONAL BUSINESS MACHINES~P,

Specials
OUTSTANDING PRICES

ON IBM Xl'" *
COMPATIBLE SYSTEMSI

SYSTEM #1 $399.00
MOTHERBOARD WITH BIOS AND
FIRST 64K OF RAM, UPGRADABLE
TO A FULL640K OF RAM. FLIP TOP
CASE. K8XT (AT LOOK ALIKE) KEY·
BOARD. 150 WArT POWER SUP
PLY WITH ALL THE POWER NEED
ED TO RUN EXTRA DRIVES AND
CARDS.

SYSTEM #3 $999.00
MOTHERBOAR D WITH BIOS AND

. '102.00 FIRST 256K OF RAM. UPGRAD
UPGlWlE FIlOlol 25lll( TOARJLJ. &IOf( . ... .. . 10 00 ABLE TO A FULL 640K OF RAM.

SYSTEM 112 $699.00 FLIP TOP CASE. K8XT (AT LOOK
ALIKE) KEYBOARD. 150 WArT

MOTHERBOARD WITH BIOS AN D POWER SUPPLY. COLOR GRAPH·
FIRST 256K OFRAM. UPGRADABLE ICS CARD WITH RGB AND COM·
TO A FULL 640K OF RAM. FLIP TOP POSITE OUTPUTS. MULTI tlO
CASE. K8XT (AT LOOK ALIKE) KEY- CARD WITH TWO DISK DRIVE
BOARD. 150 WArT POWER SUP- PORTS, ONE PARALLEL PORT,
PLY. DUAL DISK DRIVE CARD WITH ONE SERIAL PORT AND ONE SE
CABLES. ONE FLOPPY DRIVE OS RIAL PORT OPTION, ONE GAME
0 0 360K. A COLOR GRAPHICS PORT, CLOCK AND CALENDAR
CARD WITH RGB ANDCOMPOSITE WITH BArTERY BACKU P. TWO
OUTPUT. FLOPPY DISK DRIVES OS DO 360K
(ALL YOU NEED IS A MONITOR) AND A COMPOSITE MONITOR.
SHI_ INFOMIATlOH: PLEASE INClUOE , _ OF ORDER FOR ~..
SiiIPPlNl3 -""10 HANDLINGCHAAGES(MINIMUMI2.SO. MAXIMUM' 10). ~.~~ ,/,(111..
CAHAO~ OOOERS. ADO V.SO INus FUNDS. MICHIGAN RESIDENTS ..... "~...~ 'I
ADO.... SAlES TAIl. FOR FREE F1.VEfl, SENO 22' STAMPOO s.o.8I'. "'-- ";:- ':l1:

HAL·TRONIX. INC. I22J = ...: _,,,
P.0.BOX11010EPT.N HOURS: -::~~,,~
12671 DIX-TOLEDO HWY 12:IXHI:OO ESTMM-Sal HAAOLO C. NOWLAND
SOUTHGATE, MICH. 48195 PHONE 313 281-7773 W8ZXH

Ib~~~~~~~~ M~i11 ,, : 73 l\-I ~ g~ .illeCir... n,,·p l.. WG r eenle<.
70 HI... 202 N" , lh, I'l'lc rh. " ough . Nil 0345a-9995

MARSHALL ISLANDS
JAN 31-FEB 9

The Kwajalein AAC wil l operate
KX6BU from 0600 UTC January 31 un
til 0600 UTC February 9 to commemo
rate the 43rd anniversary of the Ballle
of Kwajalein and Roi-Namur. Frequen
cies: SSB-14.250, 21.350, 28,550:
CW- 7.025, 14,050, 28.050. For $6.
KX6BU will issue a OSL, certificate.
and a 64-page book on the battles 01
Kwajate!n and Roi-Namur. Three dol
lars will bring the aSL and certificate.
Send all requests to KX6BU, Box 444.
APQ San Francisco 96555-0008.

CLARK GABLE BIRTHPLACE
FEB 1

certificate, send a 9 x 12 SASE to
W8TNQ.

SOUTHFIELD MI
JAN 25

The Southfield High School ARC is
sponsoring its 20th annual Swap and
Shop on January 25. from 8 a.rn . to 3
p.m .• at Southfield High School. Ad
mission is $3. Reserved tables are $20
for two a-roortaores (paid in advance).
Additional reserved table s are $10
each. Tables will also be available at
the door. Please reserve tables and
tickets in advance and specify if you
need electrical outlets and wall space.
All table reservations will be confirmed,
For more information or reservations,
write to Robert Younker , Southfiel d
High School, 24675 Lanser . Southfield
MI 48034.

GREENVILLE AL
JAN 25

The Butler County ARC will hold its
annual Hamtest on January 25. from 8
a.m. until 2 p.m., at the Greenville, Ala
bama. Recreation Center.

YONKERS NY
JAN 25

The Yonkers ARC will sponsor its
Electronics Auct ion on Jan uary 25,
from 9 a.rn. to 3 p.rn.. at Lemko Hall,
556 Yonke rs Avenue , Yonkers , New
York. Inspection from 9-10 a m.; auc
tion starts a t t 0 a.m . sha rp. Admission
is $3, children under 8 free. Club com
mission on successful sales only: 10%
on first $100, 5% on remainder. Talk-in
on 146.865. 440.150. or 146.52. For
more information, contact YARC, 53
Hayward Avenue , Yonkers NY 10704;
(914)-969-1053.

The Harrison ARC will operate spe
cial-event station N8TF on February 1
from the birthplace of Clark Gable.
SSB operation will be on app roximate·
Iy 3875 and 7.230 MHz from 1400
2200 UTC. For a special OSLo send
aSL and SASE to KC8XS, PO Box
362. Cadiz OH 43907,

PECIAL EVENTS

MILWAUKEE WI
JAN 10

The West Allis ARC will sponsor the
15th annual Mid·Winler Swap/est on
January 10, from B a.m. to 3 p.m ., at
the Waukesha Co. Expo Center Fo
rum. Directions: 1-94 to Co. J , south to
FT, west to expo . Admission is $2 in
advance, $3 at the door. Tables (4
foot): $3 in advance, $4 at the door.
Advance deadline is January 2. Ama
teur exams given. For tickets or infor
mation , write to WARAC gwaotest. PO
Box 1072, Milwaukee WI 53201 (SASE
please).

SOUTH BEND IN
JAN4

A Hamlest Swap 'N' Shop will be
held on January 4 at Century Center,
downtown on U S. 33, onaway, north
between the 51. Joseph Bank Building
and the river, in South Bend. Indiana.
Pc ur-tane highway to the door from all
d irections. Tables: $5/5-1001 round,
$1018x2.5 rectangular, $21tt. waruoce
lions. Talk-in on .52, .99/.39 , .93/.33,
.69/.09, 142.29. For more informat ion ,
contact Wayne Werts K9IXU, 1889 Riv
erside Drive. South Bend IN 46616:
(219)-233-5307.

ROBERT E. LEE'S B'DAY
JAN 17-18

The Confederate Signal Association
of South Mississippi will operate a spe
ciat-event station on January 17- 18 to
celebrate Aobert E. Lee's birthday,
Operation times will be 1800 UTC Sat
urday to 1900 UTC Sunday. The t ra
quencles planned are 21.150, 21.350,
28.150,28,350.50.150, 144,150, and
432 .150 . OSL via W . A , Jeftrey
KA4CAT, PO Box 923, Gulfport MS
39502-0923.

HOSARC DOUBLE 7
JAN 18

The Hall of Science AAC will issue a
commemorative certificate to anyone
working a HOSAAC station on January
18, in celebration of its 14th anniver
sary, HOSAAC stations using the call
WB2JSM will operate SSB in the 40
and zo-merer General phone bands,
and CW in the40- and ts-meter Novice
bands. from 1500 to 2100 UTC. OSL
with a large SASE (44C or one lAC) to:
HOSARC aSL Manager, Arn ie scnnt
man WB2YXB, 81-22 250th Street,
Bellrose NY 11426.

MICHIGAN 150TH
JAN 25

The Oakland County AAS will oper
ate WaTNO on January 25, from 1600
to 0000 UTC, to celebrate the 150th
anniversary of the state of Michigan.
Operation will be on 20 through 80 me
ters, SSB and CW o Suggested Ire
eoences are 14,270, 7.270 . and 3,870;
CW-7.130 and 3.730. For a special
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These orbi tal parameters are projected two months in advance
due to deadline considerations. Accumulated errors due to un
compensated orbital decay and othe r anomalies result in expec
tation of errors up to two minutes and possibly as many degrees
in terms of the crossing data and possible small changes in the
indicated period. Users requiring precision tracking data should
rely on more current sources.

Table 1. TIROSINOAA orbital predict data.

EATHERSAT
burtres has led us to the point
where there are more than 120
known HRPT stations, a number
of which have been constructed
by "amateurs ." The amazing
leaps in rf and microcomputer
technology, including the arrival
of GaAsFET preamps and the
power inherent in AT-level micro
computers, mean that HAPT ca
pabili ty will continue to become
more affordable and hence more
within the reach of the "typical"
amateur. It was only about 10
years ago that WEFAX capability
on S-band was considered out of
reach of amateurs. Today it is al
most as easy to set up a WEFAX
station as it is to build an APT sys
tem. It is reasonable to expect
HRPT capability to follow a similar
track. The prize is worth the effort,
as examination of this month's
picture of the month will indicate!

All of this rambling constitutes
the "good news"-now for the
bad. The same rf and computer
technology that is bringing HRPT
closer to the " masses" has other
implications as well. If you are at
all familiar with computers, you
have probably run into the ac
ronym LAN , which stands for local
area network. A LAN involves in
terconnecting a number of micro
computers 10 each other and often
to a central min i or mainframe
unit. Such systems are extremely
powerful since machines in the
system can share files, programs,
and computing power, and LANs
are definitely " in" in business and
scientific enterprises.

If a LAN is to be effective, the
micros in the system must ex
change data at very high speed
and this leads to the only draw
back of a LAN system-the need
to interconnect all components of
the system with wide-bandwidth
coaxial cable or fiber-optic links.
The need for this wide-bandwidth
physical connection makes it diffi
cult to re-sne individual units, so
Motorola has come up with an in
teresting new approach known as
" Radio LAN." Instead of a physi
cal l ink be tween LAN compo
nents, Radio LAN proposes a
wideband rf link, making it lar eas
ier to move components of the
system around a complex as
changing needs dictate .

While this is marvelous ir, con
cept , it is the implementation that
has the potential to be disastrous.
In its Radio LAN proposal to the
FCC, Motorola requested the use
of the t700-1710-MHz band for
this system. Citing very few HRPT
stations, they felt that such a sys
tem could be implemented by elm-

70.51
101.2979
137.50

144.08
102.0851
137.62

er envisioned that any more than a
few government ground stations
would be used. The problems in
clude the following:

1) Antennas. The HRPT signal
is low-powered (about 5 Watts)
but operates at a wide bandwidth,
resulting in the need for high-gain
antennas and low-noise preamps.
The high-gain antennas (dish,
multiple-helix arrays, or whatever)
have a correspondingly narrow
beamwidth, and thus the antenna
must be tracked with extreme ac
curacy during a polar-orbit pass.

2) Receivers. The HRPT receiv
er, exclusive of the low-noise S
band Iront end already noted ,
must have a wide bandwidth (rela
tive to APT) and a digital detector
for data demodulation. Gain mar
gins are quite small so the band
width must closely match that of
the signal, and this leads to prob
lems with Doppler shift. Doppler
shift is proportional to the operat
ing frequency so, white it is only a
few kHz at VHF, it is several tens
of kHz at S-band! Ideally, to mini
mize noise effects, the receiver
must match the bandwidth of the
transmitted signal and incorpo
rate afc to " track" the signal fre
quency during a pass.

3) Display. This is an area that
presents many Challenges since
the multi-spectral images have in
herently greater resolution than
most common display devices.
Problems include developing soft
ware 10: lock onto the HAPT data
stream, decode the data, store as
much of it as possible, and sample
portions of the data set with an
intensity proportional to the reso
lution capabilities of the display
system. Computer power and
mass data storage are the keys.

Technology does not stand still.
The steady fall in price of commer
cial HRPT systems coincident
with an increase in amateur cepe-

107.19
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137.50
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agery for recept ion by govern
ment ground stations. With the
advent of the TIROS-N space
craft, the basic bus for all current
spacecraft in the NOAA series,
the two classes 01 rad iometer
have been replaced by a single
model-the advanced very high
resolution radiometer (AVHRA)
capable of producing multi-spec
tral imagery of extremely high
resolut ion , and it is the high
resolution picture-transmission
(HAPT) signal that is the primary
imaging service f ro m these
spacecraft.

The HAPT signal is digital in na
lure and carries information from
two visible and severarjg spectral
bands, transmitted at extremely
high bit rates using phase modu
lation in the 1700-17tO-MHz
band . The lower-resolution APT
signal is derived by digitally sam
pling the HRPT data stream, per
milling correction for panoramic
distortion in the APT signal out
put. The visible APT channel rep
resents data from one of the two
HAPT visible spectral bands ,
while the IR APT output is derived
from one of the many IR channels
of the HAPT data stream. Since
the APT image data represents
only a fraction of the original
HRPT data, the APT images have
far lower resolut ion than the origi
nal HAPT image, but this is the
price to be paid to have the sim
plicity of AM modulation of a sim
ple subcarrier and the use of sim
ple , relatively narrow bandwidth
FM receivers!

The technical problems in
volved in setting up an HRPT sta
tion are immense, and it was nev-

Dr. Ralph E. Taggart WBBDOT
602 S. Jefferson
Mason M/48854

RADIO LAN

This month I had planned to talk
about approaches to the design of
timebases for the satellite station.
With the first three columns safely
on disk and off 10 73, I headed
west for a month of geological
fieldwork , confidently assuming I
would start column #4 (this one)
on my return. Instead, what await
ed me on my return was a very
disturbing letter from Richard
Barth W3HWN of the Office of Ra
dio Frequency Management at
NOAA. The problem posed in this
letter was serious enough to fol
low up with a phone call, and that
in turn has led to the redirection of
this month 's column. The discus
sion of timebases can easily wait
another month , while the subject
this time around will not!

The problem relates to the pos
sibility of a new radio service that
has the potential to cause severe
interferenc e problems in the
t700-17tO-MHz satellite band!
Prior to the description of the
problem, let's begin with some
background as to why this particu
lar piece of rf " real estate" need
concern us.

Anyone interested in weather
satellites is fam iliar with the
TIROS/NOAA polar-orbit satel
lites, if only because the APT (au
tomatic picture transmission) im
ages transmitted on VHF by these
spacecraft are among the eas iest
to receive and hence tend to be
the first target of aspiring weather
satellite enthusiasts. In the " old
days," which in the case of weath
er satell ites means the late 60s
through early 70s , the APT im
ages transmitted by polar orbiters
were the only images transmilled
by operational spacecraft. With
the arrival of the first ITOS sat
ellites, which served as the early
operational NOAA spacecraft
through the middle 70s, scanning
radiometers replaced vidicon
cameras as the primary imaging
instruments.

The ITOS spacecraft had two
radiometer systems, one operat
ing at relatively low resolution to
provide direct broadcast APT and
another, the very high resolution
radiometer (VHRR), providing
high-resolution , multi-spectral im-
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Satellite Bulletin Board

has broken its hard-luck streak
and succeeded in launching a
new f1AOS spacecraft from Van
denburg. The spacecraft success
fully reached orbit and prelimi
nary indications look very good.
Checkout of HRPT and APT imag
ing systems will begin shortly.
Assuming all goes well , thi s
spacecraft will become NOAA·10
and will serve as the replacement
for NOAA-6, becoming the op
erational " morning spacecraft"
on 137.50 MHz. Given the na
ture 01 the deadli nes for column
text and predict data, you will al
ready have seen this change re
flected in the December predict
listings, in which NOAA-10 reo
placed NOAAoS.

Those 01 you with comoutere.
modems, and communications
software snourc look into a useful
and wen-run bulletin board ser
vice (BBS) provided by Jeff war
teen N5ITU. This boarcl (214-340
5850) operates 24 hours a day at
300/1200 baud with 8 data bits ,
no parity, and 1 stop bit. This is a
free , open-access service sup
ported by Jeff and a number of
other talented folks devoted to
prOViding current information on
both manned and unmanned
spacecraft. Up-to-the-minute
spacecraft status bulletins are
prov ided , as well as bulletins con
taining the Keplerian elements for
a wide variety of satellites, includ
ing NOAA and METEOR/COS·
MOS spacecraft.

The system also provides a
comprehensive electronic meso
sage system. I check into it about
twice each week to pick up and
leave messages related to weath
er satellites. Jeff has been kind
enough to offer the use of his sys
tem for message traffic between
me and my readers, and those of
you with message traffic may want
to use this option . Turnaround
time on messages should be dra
matically shorter than using the
mail, so if you have ideas or input
lor the column or reasonably shOrt
questions, leaving me a message
on the system would be a very
effective way to get my attention.
I erase all messages to me once
they have been successfu lly
downloaded, so if your message
number disappears from the cur
rent message directory, you will
know I QOt it and you can start
look ing for a reply.

As a service to all, I am posting
an open message at the begin
ning of each month entitled APT

As this is being wri tten NASA PREDICT. This message will con-
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first is direct. Should Radio LAN or
other such systems be approved ,
registration will inhibit siting 01
such a system close enough to
your installation to ca use harmful
interference. In essence, registra
tion will protect your present sta
tion IOCation(s). The second effect
of registration may be even more
signifICant. If the number of reg
istrants rises high enough to
present a significant administra
tive burden, the FCC may opt to
look at alternatives to the 1700
1710·MHz band and that would
bode well for the future!

There is little question about
registering an operating HRPT
station-you had better do it! But
what constitutes enough "serious
planning" to register a sys tem
that is not yet operational? This is
a judgment call for each mdividu
ai, butlet me suggest a few opera
tional guidelines for your consid
eration. AnyeKisting or upcoming
WEFAX installation can receive in
the 1700-1710·MHz range in
question by simply tuning the i-f to
the 146.5 to 156.5 MHz range, as
suming the standa rd 137.5-MHz
i·f for 1691·M Hz WEFAX. I cannot
assume how you might wish to
use or experiment with such a sig.
nal , but if you are equipped and
wish to do so, your reception ca
pability deserves protectiOn since
the meteorological satellite link is
primary in [his band. Give it some
thought!

New TIROS in Orbit

An old VHRR shot from the earlier NOAA series. This partiCular picture
has the Gulf of St. Lawrence in the lower right, complete with iCe cover
and a bit of Anticosti Is/and. All the interior lakes in Quebec and the
northern Gaspe Peninsula are snow and ice covered. The circular
feature in interior Quebec is Lake Manicouagan. The HRPT images are
even better, with higher resolution and obtained at a lower altilude.

nience compared with the hard
wired alternative.

Our anemanves are remarkably
limited at present. The comment
pe riod on the FCC NPRM has
passed and the late 01 the pro
posal is unknown. If the Federal
wheels grind slowly enough, we
may gain some leverage in deci
sion making by means of the sec
ond alternative-the registration
01 HAPT stations. Such a reqrsrra
non was the subject 01 Mr. Barth's
leiter that generated this particu
lar column. In effect, he was at
tempting to locate operational
HRPT stations and those in the
"serious planning" stage. NOAA
is willing to register such stations
at no charge and with no obliga
tion, provided they can be locat
ed. Registration of your installa
tion requires that you furnish the
following information:

1) Latitude and longitude of the
station to the nearest minute.

2) The name and address of the
person or organization operating
the station.

3) The name, address , and
phone number of a contact per
son in case further information is
necessary.

This information should be
forwarded to: Office of Aadio
Frequency Management , Room
6106 , Main Commerce Building,
Washington DC 20230 . If you
have questions or need more in
formation , contact Mr. Richard
Barth at (202)-377-0635.

Registration of your station can
have two possible ellects . The

ply avoiding existing HRPT sta
tion locations.

The problem, of course, is far
more ccmoiex . First we actually
have tar more HRPT stations than
previously suspected, and many
ot thase will be ditlicull to locate as
there has been no need to register
the exist ence of such tns tana
nons. Although the pro-"Radio
LAN" forces see the number of
such stations as relatively stable,
the experience with WEFAX indi
cates that the numbers could rise
dramatically as technological ad
vances continue and the cost of
installation falls. Imagine your lo
cal 17OQ-MHz noise nccr in a few
yeats if you set up an HRPT sys
tem, only to discover that a local
business, un iversity, or other
agency is passing around data on
an rf LAN! Ditto for an eKisting
installation whose location is un
known, ca using th e insta llation
01 a local 17OQ-MHz noise gen
erator.

The impact on WEFAX opera
tions (1691 MHz) is uncertain; it
all depends on the frequency
stability of the LAN rf sources
and thei r prox imity. You may very
well need rf pre-fi llers to avoid
desensing, and these will degrade
your system noise floor. Each and
every one 01 the hundreds 01 exist
ing WEFAX stations also repre
sents the nucleus of a future
HAPT installation since antennas
and rf capability are already in
place!

llthis were not bad enough, the
FCC, in replying to the Radio LAN
proposal, responded with a notice
of proposed rule making (NPRM)
that was far broader than the ini·
tiel LAN proposal, leading some to
suggest that it was now " open
season" on the 1700-MHz band!
By raising the possibility of remote
rf digital links, th e industry is
buzzing with ideas on what could
be accomplished if only the erp
limits could be raised by a "mere"
toea or sot

The inherent mobility of Radio
LAN units presents very real diffi
culties even il we consider only
existing HRPT installations. Their
very existence may very well pro
pose a latal inhibition on the de
ve lopment 01 new installations.
Expansion of the 1700-MHz rt
data-link concept represents the
potential 01 insupportable rf pollu
tion of this particular window into
space. An rf link between space
and ground is an absolute neces
sity, but this important link may
well be drowned out by thousands
of computer and other digital rf
links that are simply a co nve-



tain reference crossing data for
the month in the same format
used for this column. While the
column predicts must be project
ed two months in advance, the
monthly data in the open message
will be absolutely current and thus
will avoid the inevitable inaccura
cies that are unavoidable when
you make long-term predictions
for spacecraft in relatively low
orbits.

Colo r Computer 3

The big event for me this month
was the fact that I finally got my
hands on the long-awaited CoCo
3! This beauty comes stock with
128Kof RAM (compared to 64K in
the CoCo 2) for $219, and a RAM
upgrade board is available for
$150 that will take it up to 512K
bytes!

The new CoCo runs my Version
3 software for the WSH scan con
verter with no problems, providing
fu ll-frame au tomatic WEFAX,
NOAA APT, and both 240-lpm and

120-lpm display in a 256 x 256
format with 16 grayscale shades.
Version 4 is in the works now and
will probably be ready by the time
this appears.

When the prog ram pack is
plugged into a CoCo 1,2, or 3 with
128K, all of the present functions
will be available. The real fun will
occur if the program detects the
512K RAM in a CoCo 31 In that
case, the system will load an im
age to the CoCo memory with
1,024 pixels/line with 768 lines! Al
though the system will still default
to the transfer of a full-frame im
age to the 256 x 256 display, if you
choose to freeze the image, you
will have a whole new set of high
resolution display options based
on the recovery of portions of the
highly detailed image in memory.

Six medium-resolution quad
rants will be available (each repre
senting approximately 1/3 of the
total image area at about 1/2 reso
lution) or a total of 12 high-resolu
tion quadrants can be displayed.

This latter option includes every
line with horizontal resolution that
pushes the theoretical limits im
posed by the 2,400-Hz video
subcarrier.

Since the original very high res
oiutton image is loaded directly to
memory as the picture is received,
you can explore the entire image
at any resolution you desire! The
pictures are truly mind-blowing in
detail, either from WEFAX or the
polar orbiters, and all of it requires
just $369 in computer hardware
and the tess-than-$100 W$H dis
play! I'll keep you posted.

Picture of the Month

Since this column was unex
pectedly diverted to the subject
of HRPT, this month's picture
is included as a "teaser" to in
dicate the mind-blowing reso
lution attainable with an HRPT
installation. The problem was that
I had given away my last HAPT
sample. Given the deadlines ,
I opted for an old VHRR shot

from the earlier NOAA series.
This particular picture has the

Gulf of St. Lawrence in the lower
right, complete with ice cover and
a bit of Anticosti Island. All the
interior lakes in Quebec and the
northern Gaspe Peninsula are
snow and ice covered. The circu
lar feature in interior Quebec is
Lake Manicouagan-possibly an
ancient meteoric impact feature.

To give a sense of scale, this
feature is approximately 45 miles
across. This segment represents
only a small part of the original
image. The HRPT images are
even better, with higher resolution
and obtained at a lower altitude.

Note

References to WSH refer to the
Third Edition of the Weather Sat
ellite Handbook, available directly
from the author at the address at
the beginning of this column, for
$12.50 plus $1 shipping and han
dling in the U.S. and $2 else
where.•

you would call love between the
Funkers.

As I mentioned, Funker Jr . was
the Funker who hired me. There
fore, ipso facto, Funker the First
hated my guts. I initially sensed
this when the old man refused to
shake my hand. But Funker Jr.
told me not to worry, catting his
father a "crazy old coot," and said
I should get to work.

Sage advice. The only problem
was that there was no work. The
Great CB Boom was dying out and
the microphone market was in a
sort of depression (in Ihe same
sense that a Cray supercomputer
is sort of a micro). In short, Funker
Mikes wasn't selting many of its
namesakes . (Microphones, that
is, not Funkers. Although selling
some of the Funker clan might not
have been a bad idea, either.]

At any rate, Funker Mikes sold
only to the ham community. The
elder Funker refused to market
any of his products to military or
commercial users. I don't think he
had any reason for this not-so
shrewd marketing move; it was
just that it probably never oc
curred to him that anyone but
hams used hand-held micro
phones. Go figure it.

Funker Jr. permitted me to run
ads in only three ham publica
tions . I won't name the periodi
cals, but you can probably guess
most of the titles , since there were
only about four or five ham titles
on the market atthat time. (Hint:

a Mr. Ronald T. Funker Jr. Now,
Funker Mikes was a funny outfit
because Funker Jr., president of
the firm, was and wasn't my boss.
The real head of the oulfit, if you
took the time to scratch beneath
the letterhead, was Ronald T.
Funker Sr.-Funker the First or
Funker the Futz, as his employees
called him.

Funker the First founded the
firm in the 50s. Funker Mikes ran
ads in OST that showed a little
man lifting a big microphone on
his knee. The ads made no sense,
but you may remember them and
they made the company a lot of
money.

Anyway, through an intra-family
squabble that was a Grade Z ver
sion of television's " Dynasty,"
Funker Jr. had wrested control of
the mighty mike conglomerate
away from Funker the First. As a
result , the first Funker had a big
ceremonial office in which he sat
(in a lunk) doing little except
sharpening his vengeance toward
Funker Jr.

Funker Sr. would show his ani
mosity toward Funker Jr. in the
most humorous and witty ways,
like call ing him " stupid." Funker
Jr., on the other hand, was even
more subtle. He would place a
rancid onion inside the ceremoni
al microphone on Sr.'s desk or
loosen the bolts on his father's
chair so he would strike his head
against the wall wheneyer he sat
down. There wasn't much of what

Number 16 on your FU'dback c.rd

UN !

THE FUNKER FOLLIES

John Edwards KI2U
POBox 73
Middle Village NY 11379

sit down at your desk and work DX
on 20, right? Sure. And magazine
writers live in Park Avenue pent
houses. (Some writers may actu
ally live in such abodes, but cer-

Have you ever sat down and tainly not those who toil for ham
thought about the " worsts" in radio magazines.)
your life? This job, which was with a com-

Perhaps it was the time you pany that made hand-held micro-
upchucked over Mary Sue Penny- phones , sucked coax . Yes, it
packer at the high school prom (a sounded good when, in response
first brush with rye whiskey can do to my resume, the company crest-
that to a guy). Or maybe it was the dent called to describe the posi-
time you opened that envelope trcn to me. "YOU'll be our edvertis-
from the FCC containing your vir- ing manager," he said. But little
gin Novice call. Remember how did I know that being advertising
you felt when you first realized manager of a company with ap-
that you would be sending CQs proximately $100,000 in gross
with KA0000 at 5 wpm unti l you yearly sales wasn't exactty the
could upgrade? Or perhaps it was same as being head of promotion
the time you were installing your for General Motors.
tribander and you dropped the I' ll admit my qualifications for
wrench into the windshield of your the job weren't exactly outstand-
new Corvette? Ah, memories. ing , either. (I was a recent college

For me, the ultimate, worst , all- grad with absolutely no work ex-
time, crummy, most rotten experi- perience] But at $8,000 per year,
ence was my first job. It was with a my boss was getting a steal {even
company in the ham radio busi- in 1979, I was undoubtedly the
ness, which should tell you some- lowest paid advertising manager
thing right off the bat. in the United States) , I mean, how

Now, for most of you, getting a many companies can ever say
job with a ham radio company they had Mr. Fun! in charge of
probably sounds like a dream their advertising program?
come true. All you do every day is The first problem was my boss,
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Paul, WA3QPX
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obligation. Products are not sold for evaluation.

NO Sales Tax In Delaware! one mile oft 1-95
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Rob. WA3QLS
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Tbe TNC·220 is a new, low-cost Packet
Terminal Node Controller evolved from
the Pac-Comm TNC200 (TAPR TNC-2).
It uses more large scale integrated cir
cuits and fewer components to provide
greater functionality, reliability and
sensitivity with reduced size and cost.
The single-chip modem used for both 300
baud HF and 1200 baud VHF operation
has two radio ports. Switching between
ports is done entirely in software and no
cable changing, no switch setting and no
retuning is required! The HF port has an
active bandpass filter and provides e ither
FSK or AFSK keying. An o ptional tuning
indicator slides inside the cabinet. A
standard modem disconnect header 1Ni1l
connect accessory high·speed or satellite
moderns.

• TVJO radio ports
• 7910 single-chip modem
• 300 and 1200 bauds
• Enhanced command set
• Multi-color status LED's
• Supports RS-232 and

TTL computers
• Active HF bandpass filter
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The TNC·220 has the familiar TAPR
command set and AX.2S Level 2 Version
2 protocol running on a 2-BO processor
with 32k bytes of EPROM and 16k bytes
of betterv.becked RAM. A 2ilog 8530
sec performs all packet HDLC in
hardware . The terminal port can select
either RS·232 or TrL for your C ·64/128,
VIC20 or other 1TL computer. Five
large , color-coded LED's clearly indicate
status at a glance. The power switch is
now located on the fro nt panel. The
TNC-220 is enclosed in a rugged ex
truded aluminum cabinet with an artrac
rive two- tone blue front pa nel. All indio
cators and controls have large, clear
labels.
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ORDER DIRECT 800-223-3511 FREE UPS BROWN ~ a
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Two of the magazines had titles
with seemingly random letters of
the alphabet and the other used a
number for its title. )

Now, you might think th is
sounds like pretty easy work. I
mean , running the same ads in
three magazines doesn't sound
like the toughest full-time job on
the face o f the earth . And it
wasn't . As it turned out, things
were extremely easy. Too easy , in
fact. Too stupefyingly boring
easy. Da y after day , I would
trudge to my desk, open a note
book, and try to look busy.

Have you ever tried to look busy
when you had absolutety no work
todo? It's not as easy as it sounds.
After all, there are only so many
pen cil s 10 sharpen , so many
drawers to arrange , and so

TV

Mike Stone WB0QCD
POBoxH
Lowden IA 52255

CAMERAS AND VCRs

My firsllhree columns look you
step by step through the basics of
amateur TV. This month, let's talk
about a subject that ttns column
hasn't touched upon much: cam
eras and VCRs . One of the big
problems in getting on ATV is the
expense of a good camera . To get
a good, small, lightweight, run-cor
or camera a few years ago, you
had to take out a bank loan to
finance it.

But have you checked out the
prices today? VCR-Iype color
cameras have dropped signifi
cantly in retail price since 1985.
The market for VCR home video
equipment and movie rentals sky
rocketed during this period and is
stil l riding high today . A larger
market means more fierce com
petition and lower prices for the
consumer.

Today, if you shop around, you
can buy a no-trills home VCR
recorder for less than $250 . Play
er-only units are even less. A good
color camera with a zoom lens
and auto everything averages
around $400-$600. Oh sure, you
can spend a lot more-and most
people might want to with all the
neat options now available, such

many paper airplanes to throw.
After a few weeks, I began to

long for work-real work. Sitting
at my desk, eyes blankly fixed on a
copy of a ham magazine, I would
dream of meaningful labo r . I
longed to write reports, to attend
business meetings, to get yelled
at by a boss. After a while, things
got even more desperate. I began
to think of myself doing work I nev
er would have contemplated in the
past . I wanted to be a window
washer, or a fellow who painted
suspension bridges, or the guy
who replaces the light bulbs on
top of broadcast towers . I even
wanted to drive a New York Cily
taxi! Arrrgh!

Meanwhile, Funker Mikes was
failing , and there was nothing I
could do to stop the company's

as color keyboard graphic genera
tors, timers, clocks, and the like
but you don 't have 10 just to have
something nice for ATV.

Keep in mind Ihat such a pur
chase will most likely be used for
recording Ihe growth years of the
family just as old 8mm movies
used 10 do. (This is a good ap
proach to use On the XYL to justify
stretching Ihe bUdget.) Many of
you already have such equip
ment, and this expense has al
ready been incurred . Great!

VCR-Iype cameras and record
ers can be interfaced into tast
and stew-scan TV systems very
easily. With such gear, you are
halfway to getting active on the
mode.

What if this type 01 purchase,
Ihough, is a bit too heavy for the
beginning ATVer? At hamlests
there are tables lull of surplus
industrial-type closed-circuit se
curity black-and-white cameras
for $30-$90? They will work just
fine. You can go to any major
hamfestthese days and see good
deals on used camera and VCR
equipment. Some come with lens
es, some without.

Cameras are scary to bUy sight
unseen . My best method rs to look
closely at the unit . Is it scratched
or dented, or does it have dan
gling broken parts? Is the lens
cracked? Does the viewfinder TV
screen work? Talk to the seller

inexorable slide into oblivion .
Funker was yelling at Funker, and
I was responsible for placing ads
in three magazines . I had to regu
larly pinch myself to be sure I
wasn't in some sort of Ham Hell.
(Please, dear God, I'll never forge
another OX OSlo)

Then , slowly, like a landscape
appearing before my eyes, the
truth revealed itself to me. I, John
Edwards, was a pawn in a chess
game. And not even a fancy chess
game, with Civi l War characters
sold by the Franklin Mint.1 wasthe
pawn in a chess game with plastic
pieces from a five-and-dime store .

The truth, in all of its horrifying
glory, was that Punker Jr. was us
ing me to get back at Funker Sr. It
didn't make any difference wheth
er or not my job ever made a damn

and get him to say whether or not
this camera really works. (Flea
marketeers don ', lie, do they?)
Ask him if there are any burn
marks or spots on the camera
tube itself. Then watch his eyes on
the big question: l et's go inside,
hook this camera up to a monitor
and 110 V ac. and give it a try,
OK? If he starts doing the back
stroke or says he is too busy work
ing at his table, beware.

II you do get stuck, most re
placement camera tubes are not
all that expensive. A good source
01 used and new tubes (and good
working cameras, for that mailer)
is Mel Shadbolt W0KYO at ATV
Research, 1305 Broadway, Dako
ta City NE 68731 . Mel actually be
gan the former A5 MagaZine with
the help of Wayne Green and 73
many years ago .He is a respected
ham and will help you with what
ever you need.

An old discarded black-and
white camera picked up lor $10 in
non-worklnq cond ition can some
times be revitalized for little cost.
The classified advertising section
in The SPEC-COM Journal often
has such bargains, too. Some
times, big hefty studio-type cam
eras that work are sold or given
away. Most people want small ,
lightweight units. If you have the
room for a CBS-3, which weighs
more than your mother-in-law, go
for il. Won 't the neighbors be
impressed?

Interfacing Video Equ ipment

The camera and VCR plug
directly into tast- and slow-scan
TV converters. You might encoun
ter some uncommon connector
problems, but they can be easily

cent for the company. I was there
ou t of pure and simple spite .
Funker Sr. didn't have the nerve,
will , or power to fire me , and
Funker Jr. was going to keep me
in my stupid job, paying me 8,000
crummy bucks a year , until either
the world or Funker Mikes came 10
an end. I was a capitalist tool!

That evening, I quickly drove
home 10 my one-bedroom apart
ment. After gulping down a quick
snack, I Ihrew all of my meager
possessions into a suitcase and
drove 10 my mother's home about
300 miles away for R&R. Funker
Jr. never called me, and my best
memory of the whole experience
was seeing the Funker Mikes
sign slowly growing smaller and
dimmer in my car' s rear-view
mirror. .

overcome. Most slow-scan con
verters use BNCs lor camera
inputs. Radio Shack has all kinds
of adapters to gel you down
to a BNC male. Fast-scan TV
transceivers use either SO-239s.
RCAs, or BNCs. Video cables
should be 75 Ohms.

Length is not critical for the ham
shack if you want to mount your
camera up close to the ceiling in a
nearby corner and run a length of
cable over to your rig. Some will
get a tripod to put it on, whi le oth
ers will just rest it on a pile of old
73s. Be sure and hide the wires so
that the kids and XYL don ' t trip
over them, mak ing the rest of us
watch pictures resembling a heli
copter out 01 control.

There are video level bright
ness and contrast sellings on the
FSTV/SSTV rigs , so don't worry if
you don't see anything like that on
the camera itself.

VCRs are really nifty once inter
faced on ATV. They can be fed an
ATV signal one of two ways:
direct-ATV downconverter CH.3
or sampled video outputs right
into the VCR or indirect-by slm
ply pointing the camera on the TV
set. The direct method seems to
work best for stronger signals and
presents a full-screen image on
the replay. On weaker or svnc-un
stable signals, filming righ t off
" the tube" works best , especially
on OXing . To send someone your
best pictures of your shack and
then to see them coming back on
instant replay is something that's
not done in any other amateur
mode.

I have nearly six years ' worth of
videotaped cassettes of ATV
OSOs and special events. It is a
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Call or Write
JAN CRYSTALS

P.O. Box 06017'on My...
FL33~17

(813) 936-2397

c •

odvonced
computer ... 113

controls. inc.
. s.u an.CA 95051 I_I 7t1-333I
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"The
ultimate in
Touch-Tone control"

The rre-32 ~1Ittiger1I b.Jch-b'le Coftra Board
is therrif decoder with ee power 01 abuiII-il
rrierllaJnllute. That means maxmz.ed capatJ*ties
at a mrfipt'tiliYe price. Features i1CU:Ie 28 'IlIr~

cortrOlalJle outputs. seose ee aIann Ilputs . and
rort'Jl'lMld~ in Morse code. F\Js
basic repeater and remote base control fur lCtiolls,
built -in .
Strengthen ee foundation 01 your Touch·Tone
remote conlrol system. Don't settle lor a ' dumb"
decoder, when for just a little more you can IIave
the power ol ACeworking lor you!

b Otoer, use MasterCanliVisa Of sencl ~lS plus $7,::;0 kl<
UPS air &l'iPlllflQ. Caljlomia resdents iIdll S*S tlx Specify a
00IlllllilICl code prelix (bettoee<1 1-.l 7dig"'). .-.:l a(:IIsign
nlor repulW use,11eee- ee IIIitIUilI ont,', just send $11.00

Dist. by ... 161

ORION HI·TECH
P.O. Box B771 ,
Calabasas, CA.
91302

Galvanized Steel
Bracing and Hardware

Compet it ively Priced
Only from your
(REATE dealer

ROOF TOWERSI
A size to fit your needs

6 ,10, or 15 ft.

Q: Do you check the actual
operating frequency of your
rigs from time to time using a
good frequency counter?

A: A 500 MHz pocket fre
quency counter, with 4 digits
(switchable to 6) only $49.95.
500 MHz handheld frequency
counter, 7 big digits $79.95.

0: Do your rigs copy the
r~fy weak signals????

A: PA·19 Preamp, 0.5 to
200 MHz, 19 db (1Ox) gain
$9 .95.

DlGlTREX ELECTRONICS
division of NCI
10073 North Maryan n ... 106
Nort hville , MI48167

Petsonal cIled<s Of money~ ... acceDI«l
Or cal in. COO Phone 313-34&-1313 NOw

-.- '7
'~

,j Ii"

""CR·30
IllUST.

W 5YI-V EC
P.o. Box 110101
Dallas. TX 75207
1817) 461·6443

As of 1984, all ham radio license testing is
handled by the amateur radio comm unity itself.
Teams of three Exira Class volunteer examiners
[VE'slcan now conduct all ham license upgrade
examinations.

AdministeringTechnic...n through Extra Class
examinations is no harder than administering
~ovict eumina.tions - ....hich \IE 's have done for
decades. We offe r . . . fastest VI accreditation.
complete instructions. immediate testing . . ..... ith
testmg fees lexpenr.e reimbursement] shared with
the VE team.

Send an SASE today for a VEapplication if you
are an Exira CJa~ amateur and senocs about con
ducnng periodic amateur radio examination ses
sions in your area so that others may upgrade,

28221 Stanley Ct .•
Canyon Count ry, CA 9 1351
(805) 251-7180 machine
(805) 251-5558 modem , entry; WlR ... 138

N '''''i
HEAR THE LATEST?
YOU WILL IF YOU READ

THE WESnlNK REPORT
$22.50IYEAR

REQUEST YOUR FREE SAMPLf
~ ... . -

Crystal Filters, ,
8&10Polefor "
Kenwood, ICOM, ~
andYAESU
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Polarization May Be Hazardous
to Your Health

Repeaters must be placed in
the rig ht antenna polarization
mode as well , or severe damage
to activity levels can occur. In lndi
enepcue . Indiana; Columb ia,
South Carolina; Minneapolis and
St. Paul, Minnesota; and parts of
Kentucky, New York, and Texas,
well-intentioned people decided
to change from the antenna polar
ization used for years by ATVers
to verticall y polarized ground
plane antenna s on the ir re 
peaters.

Immediatel y , mo st p eople
Changed their antenna polariza
tion to work the repeater. (There is
a 2O-dB loss factor on cross-polar
ized signals.) Many promised to
have switchable array systems,
but never went back to the former
mode. Some refused to make
the change. Others dropped out
of AT V because they d id not
have the time, abi lity, or money to
make the switch. Those stations
out 50-100 miles or more were left
in the cold and were forced to
change or search elsewhere for
contacts.

Careful consideration must be
made in this decision. There are
now a number of pub lished anten
na designs for horizontally polar
ized omnidirec tional antennas
with gain, and they wo rk well .
K4NHN's Rib-Cage Slot antenna,
for example, shows a 7-dB gain
over a half dipole.

My group's multi-phased KLM
6-element beam array in Daven
port, Iowa (N9CAI/A), has been up
an d work i n g fo r mor e tha n
two years now and covers our re
gional area quite well, both on ra-
ceive and transmit, for an actual
repeater working " circle radius"
of more than 100 miles in all di
rections. All this was done with the
ATV repeater and remote trans
mitter horizontally pola rized , and
no one had to change one ele
ment on any antenna,

The majority of the co unt ry
is hori zontally polarized on FSTV.
tf you live in or near an area that
is vertically polarized, then by
all means go vertical. The point
I am try ing to make to you ,
the newcomer, is to look around,
out to several hundred miles ,
an d then determine the an 
tenna polarization that is right
for you.

See you next month, and don't
forget to send in your Reader
Service and Feedback cards.
Keep the mail coming and "see
you" on the tube.•

ATV repeater right away. That, in
my opinion, can be a fatal mis
t a k e . Why? Bec a u se UHF
FSTVers need at least a couple
years of self-development at the ir
own stations to get to the point
where they have their equipment,
cables , antennas, preamps, and
the like operating at near full ca
pacity on simplex frequencies.

So wnat if you live 30 or 40 miles
from each other? Making thOse
ATV pictures appear on the other
guy's screen is most of the fun .
ATV repeaters (like any type of
relay device) can discourage self
improvement activities. It is only
human nature to become lazy.
Simply put, if you get 12 of your
best friends to get on UHF FSTV
with you and your group puts up
an ATV repeater, it is likely that 11
of them won't get out more than
10 miles in the next 20 years. I
have seen it happen in so many
areas.

Do it on simplex for a while, and
once you teetmet your group has
experienced its share of growing
pains ; has operated multi -ele
ment beam arrays, mast-mounted
preamps, and hardline or at least
99 13 coaxia l cab le; and has
worked a lot of DX out to several
hundred miles (if that is possible
in your area), then and only then
should you consider an AT V
repeater system. Irresponsibly
thrown-up repeaters might grab
quite a bit 01 interest in the begin
ning, but once people start getting
hit with simple UHF or video-relat
ed problems, interested users will
drop like flies ,

ATV Repeaters and Remote
Transminers

sate for our misch ief ... shucks!
Many ATVers have more than

one camera . Some have them
spotted all over the place, Con
trolling is done by manual video
switchers or more elaborate auto
ma tic "scanning" swttcb ers
found in surplus CCTV buy-cuts.
A few brave souls mount a camera
on the roof or on their tower. If you
go first-class, you'll put it in a
weatherproof box and add a
heater, a rotor motor that pans
and tilts, and , of course, a wind
shield wiper in case it rains (and
they think I am kidding, Warren
W5DFU).

WOWT· TV in Omaha, Ne
braska, has an BOO-foottowerwith
TOWERCAM on it, ccntrcned by
WB0CMC and the local Omaha
ATV repeater crew. Imagine the
th rill ol tracking bad weather as it
passes through the area and see
ing the night lights of the city or
that blonde beauty sunbathing 17
miles away. Shame on you, John.

Finally, you can feed anything
that is video into ATV transmit
ters-e-cameras. VCRs, comput
ers, other TV sets, games, and so
on. That really opens the door for
a wide range of available ATV en
tertainment.

Photo A. Bill Bryant K9KKL of Springfield, Illinois, sends his FSTV
picture 110miles to WB~ZJP in St. Louis, Missouri (100 Warts).

Where is the best place to put
your ATV camera? It depends on
what you want to show. SomeATV
operators like to be flexible with
their camera and have il mounted
so that they can quickly remove it
and hand-hold it on the subject
material . It is fun to be able to walk
around with your camera in the
shack and shOw drtterent pieces
of gear or that latest project that
you are building. Others like to fix
their camera on a wall mount or
tripod SO it points down at the op
erating position, Some like it fac
ing them head on, while others
like a backside approach , catch
ing the majority of their equipment
in the picture as well. It just de
pends on your room , the capabil i
ties 01 your camera, ancl what you
like to shOw.

Slow-scanners need to have the
camera close by for locusing on
close-up picture photography. Did
you know lhat color SSTV can
be sent f rom black-and-white
cameras? Kodak gelatin red 
green-blue filters can be placed in
front of the camera lens and
"snatched" into three memories
for a brighl and oeaoutcr tcn-coior
pictu re. That method is fading
slowly with the advent of more s0

ontstrceteo color SSTV equip
ment, such as the ROBOT 400c,
45OC. and l 200C units, which ac
cept color cameras for inputs.

Wide-angie lenses are a near
must for the fast-scanner to get
the most in the picture. The walls
of every ATV shack are lined with
CQ-ATV and callsign posters for
the camera to focus in on .

Using your camera on ATV is
certainly a lot of fun .One night , we
all transmitted our shack pictures
one by one " upside down" to an I prom ised a few words about
individual who was just getting ATV repeaters. A few points I
started . The terrible, sneaky plan touch ed on in earlier columns
backfired when he came back on should be re-mentioned. It is not
the air a little while later proclaim- uncommon to hear a " new" ATV
ing that he had simply turned his gro up (ac t ive fewer than tw o
TV set upside down to compen- years) start making plans for an
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Location

lot of fun during acold winter nighl
to replay these tapes to others and
" see" how far we all have come in
just a few years.

In every group, a member pass
es away now and then , It is heart
warming to replay videotaped ma
terial of that ATV friend now gone.
Later on, the tammes will want a
copy, too. I edit most of my tapes
and condense them into shorter
programs. Most of them have
dates and titles. The coming of the
VCR has been a big boost to the
operating capabili ties of the ATV
operator in the 80s.
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A LlNCO ElH·730G 20 WPEP AMP.•••$129
ATV , FM, SS 8. t w IN. 13.8vDC @ 4.5A

Mle pTl

AliO IO GA IN

C
ELECTRONICSP .

140BD ANT .••$1 07
11 0so ANT $77

8080 ANT $62

"
',~ .I

KlM 440·27
KlM 440-1 4
KlM 440-6

V.PEO Fl,," 1/01

ON

'1:' .

CAMERA

P.C. EL ECTR ONICS 2522 S. PAXSON LN . ARCAD IA CA 91006 (8 18) 447-4565
roM W60RG MARYANN WB6YSS Compuserve 72405,1207

EASY WITHMADE

ELECTRONICS

Just plug in your camera or VCR composite video and audio, 70Cm
antenna, 12 to 14 vee. and you are ready to transmit live action
color or black and white pictures and sound to other amateurs.
Sensitive downconverter tunes whole 420-450 mHz band down to
channel 3. Specify 439.25, 434.0, or 426.25 mHz transmit
frequency. Extra transmit crystal add $15.
Transmitting equipment sold only to licensed radio amateurs verified in the
CaUbook. If recently licensed or upgraded, send copy of ficense.

ATV

AMATEUR
TELEVISION

OUR SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE!
CALL 1·81S.4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS SURFACE IN CONT. USA).

TC70·1 FEATURES: WHAT ELSE DOES IT TAKE TO GET ON ATV?
• Sensitive UHF GaAslet tuneable downconverter lor receiving Any Tech class or higher amateur can get on ATV. If you are
• Two frequency 1 wan c.e.p. transmitter. 1 crystal included now on SSTV, or have a home camera or VCR & TV set, your cost
• Crystal locked 4.5 mHz broadcast standard sound subcarrier will just be the TC70 and antenna system. If you are working the
• 10 pin VHS color camera and RCA phone jack video inputs AMSAT satellites you can use the same 70cm antennas on ATV.
• PTL (push to look) TIR switching OX with TC70-1s and KlM 440-27 antennas line of sight and
• Transmit video monitor outputs to camera and phono jack snow free is about 22 miles, 7 miles with the 440-6 normally used
• Small attractive shielded cabinet - 7 x 7 x 2.5- for portable uses like parades. races, search & rescue, damage
- Requires 13.8vdc @ 500 rna. + color camera current aceessment, etc. Add one of the two ATV engineered linear amps

below for greater OX or punching thru obstacles.
The TC70-1 has full bandwidth for color, sound, like broadcast.

You can show the shack, home video tapes,computer
programs,repeat SSTV, weather radar, or even Space Shuttle
video if you have a home sate llite receiver. See the ARRL
Handbook for mote info & Repeater Directory for local ATV rptrs.
PURCHASE AN AMP WITH THE TC70·1 & SAVEl

20 WATT WITH ELH-730G ••••$412
50 WATT WITH D24N.ATV••••$499
All prices Include UPS su rfa ce shipp Ing In cont. USA

ACCESSORIES:

M IRAGE D24N-ATV 50 WPE P AMP.••$2 19
ATV, FM, sss . 1 WIN. 13.BvDC @ 9A

HAMS! Call or wrile for full line ATV catalog ....downconverters start at only S59
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FEEDBACK
In our cont inuing effort 10 present the best in amateur rad io features and columns. we've decided to go directly to the source-you, the

reader. Art icles and columns are assigned Feedback numbers , wh ich appear on each art iclefcolurnn and ate also listed below. These
numbers correspo nd to those on the Feedback card opposite this page. On Ihe card, please check the box which honestly represents your
opinion of each article Of column.

" What's in it for me?" comes the cry from our faithful readers . Besides the knowledge that you 're helping us find out what you like (and
don'l like), we 'll draw one Feedback card each month and award the lucky winner a free o ne-year s ubscription (or extens ion) to 73.

To save some money on stamps, why not fill cot the Reader Service card, the Product Report card, and the Feedback card and put them
in an envelope. Toss in a damning or praising letter to the editor while you're at it. You can also enter your OSL in our OSL of the Month
contest. All lor the low, low price 01 22 cents!

Feedback " Title Feedback # Title

1 Power Supply Primer : Part II
2 Operators Aren't Standing By
3 The Glue Ribbon Solution
4 Microwave Build ing Blocks: The Sollan Special
5 73's OX Dynasty Award
6 1987Wor1d SSBChampionships
7 Pappy Linn K4PP Cartoons
8 Circuit s
9 Review: tCOM IC·751A
10 Review: 144-MHz Antenna Test
11 Review: SCORE
12 Review: Hail Ham Radio Handbook
13 Above and Beyond
14 ATV

15 Barter 'N' Buy
16 Fun
17 HAMSATS
18 l etters
19 l OOking West
20 Never Say Die
21 New Products
22 NK6K> Packet
23 Propagation
24 OAP
25 QRX
26 AnY l oop
27 73 International
28 WEATHERSAT

Congratulations to Robert l. Wartburg KlllO of Orange, California, this month's winner of a one-year subscription.
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$ 1.00

51.00

56.95
56.95
$6.95
56.95

Posta ge and Hand ling

The World ~o;~~; $5.00

\

Yes, places you 've never even heard of! Nearly 400 DX countries
gleaned from the Awards Lists of dozens of IARU members-more
countries than any other map available anywhere! ARRL's DXCC
map doesn't even come close!

73 Magazine offers readers our DX Map of the World for the
absurdly low price of only $5.00. shipping and handling included.

Your ham shack will be incomplete without this giant, 950
square-inch . up-to-date map, It's printed in classic black and
wh ite, permitting you to color the countries in after you've QSL'd
them. (Apartment-sized map available at no extra cost.]

Save yourself the humiliation of never having heard of Mcljon
aid Island (what' s the preflx?l. Jan Mayen (prefix?] or Kure Island
lprefix?) . Order now....

To ta l Enclosed

Books
The Magic o f Ham Radio 54 ,95
The Contest Cookbook 55 ,95

Postage and Hand ling

Giant DX Map of the World IS.OO

Code Tapes
Genesis
The Stickler
Back Breake r
Cou rageous

Style J(

(£.J . .
V ((.j.; ( C .j From 73s Library

. 1h~ Magic of Ham Radio . byJerold Swank W8H XR , begins with a brief history of amateur radio
andJerry's involvement in it. Par1 2details many of hamradio's heroic moments. Hamdon's close ties
with the continent of Antarctica are the subject of Part 3, In Part 4 the strange and humorous sides of
ham life get their due. And what of the future? Part 5 peers into the crystal ball. Only S4.95 .

• The Contest Cookbook. , by Bill zachary N60 P.Oneof ham radio's winningesrcontesters lets you
in on !he tips and techniques of the Big Guns. You'll leam which duping method to use. find OUI what
equipment you 'll need, and discover the secret of building I pileup. Includes separate chapters on DX
and domestic contes ts. $5.95 while they last!

1------------------------------.I QSL Cards Slr1e: 0 W 0 X 0 Y I
I Quantity: 0 100 @ $8.97 - - - - - - - I

0 250 @ $19.97 _
o SOO @ 139.97 _ _ _ _ _ _ _ I
Posta ge and Handling $1.00

= •=-;;NSW

--.- .,
- ~-- I

I,

QSLs

W2NSD/1

--------
",."

Slyle W

Now you can get the highest quality QSL cards without
spending a fortune! We put these cards on O Uf press as filler
between jobs; it gives the pressmen something to do and
lets us print QSLs for you at an absurdly low price .
Not that we skimp: All th ree styles are produced on heavy.
glossy stock, in two colors [blue globe or satellite with black
type]. At these prices, you can start the new year out right
by QSLing all those disappointed hams who've been wait
ing for your ca rd . Tell 'em the ca rd was printed by Wayne!

5 wprn - This is the beginning tape , tak
ing you through the 26 letters, 10 num 
bers and necessary punctuation , com
plete with practice every ste p of the
w ay. The ease of lea rning gives confi
dence even to the fai nt o f hea rt .

6 + wpm-This is the practice tape for
those who survived the 5 wpm tape,
and it 's also the ta pe fo r the Novice a nd
Technician lice nses . It is com prised of
o ne solid hour of code . Characters are
sent at 13 wpm and spaced at 5 wpm.
Code groups a re e ntirely ra ndo m char
acters se nt in groups of five - d efinitely
not memorizable!

Code Tapes
We 've had so m any phone ca lls from
people wanting our famous 73 code
tapes that we've decided to bring
them back!

"Th e Slick ler "

20 + w p m -Congratula tions! O kay , t he
challenge o f code is what 's gotten you
this fa r , so don' t q u it now . Go for the
Extra class license . W e send the code
faster than 20 per. It 's like w earing lea d
weights on you r feet w hen you run ;
you 'll wonder w hy the examiner is
send ing so slowly!

13 + w p m -Code groups again , at a
brisk 13 + wpm so you 'll be really al
ease w hen you sit down in front of a
steely-eyed volun teer examiner w ho
starts sending you plain language at o n 
ly 13 per . You 'll need this ext ra margin
to o vercom e the shee r panic universal
in most test sit uations . You 've come
this far , so don 't get code shy now!

"Bac k Breaker"

"Co u re eous " •

c:§5.. '~ UNCLE WAYNE'S -;;';'(:0'..

BOOK SHELVES
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K6K> PACKET

306 DU HC KH6 OZ VK
5H3 EA HH Kl7 PA VP2M
5V G F HI KP4 PJ W
9K2 GI HK LA PY XE
9M GJ HP l U SM YB
9V GM HT LX ST YJ
CE GU I OE TG YV
CNS GW JA OH TI ZF
cn HA KG4 ON T30 Zl
Dl HB KH. OX VE ZS

Table 1. Sixty~ne countries with known packet activity.

Packet DXCC

Table 1 is the most recent list
of countries with known packet
activity. Forward any new entries
to NK6K @ NK6K. This list was
compiled from information from
W0AU , WD4BIW, W9ZAX, N1 Dl,
DU1POl, KB7G , K2AAA, AD81 ,
HK3BCA, W3IWI, WD9DH1 , and
WA60WM, as of 1115f86. Sixty
one countries are listed.

Restricted 885s-14.109 MHz

Some folks have been griping
about the acucn taken by a group
of HF packet BSS operators re
cently to restrict access to their
stations. The 109 gang has a list of
a small number of stations, and
they 'll only allow connects from
the other people on that list. Any
one else is automatically rejected.
Even worse, these guys hog an
HF channel all day , every day.
Time for tar and feathers, right?
How about if I told you that these
guys have moved more traffic for
the general amateur community
in the last two months than has

tens on the same frequency for a
packet etc . If you run full duplex
(transmitt ing and receiving al the
same time on diffe rent Irequen
cies), there is no turnaround time,
and the black-hole effect does not
exist, Thanks, Mark, for your mes
sage.

Although it's hard to be a rumor
monger with a two-month publish
ing delay time, a rumor that will
hopefully be fact by the time you
read this is that a major TNC man
ufacturer (they have a three-letter
name, but Vanna couldn't turn
them over; you 'd have to buy
them) will soon be Shipping a high
speed (9600 bps) rf modem . An rf
modem is a box with adata port on
one side and an antenna connec
tor on the other. Connect a TNC
(via its modem disconnect) 10 the
data port and you 're ready to go!
High speed, fast turnaround.
Drool . It will take an easy-to-install
box like this to get some high
speed links up, I'm afraid . A good
design for a separate modem, the
one from K9NG, has been out lor
a while, but the amount of effort
requi red to build it, modify a radio,
get it running , and then talk some
one else into dOing it and get both
of you together on tne same fre
quency at the same time seems to
be just the otner side of that magic
line that separates the "likely 10
occur" from the " lat chance." I'll
try to get some hard facts on the
new gear in the next month or two,
and I'll let you know if it's as good
as it sounds.

High-Speed Modems

I received a message via packet
regarding something I forgot to
mention in the October column on
higher speeds. Mark N2MH
writes:

" .. . to get the really last
speeds 56K (64K if you believe in
being compatible with ISDN) and
1.544 Mbps, full-duplex links lor
the durat ion of the connection will
be required. This current ether
net-style packet will just fall apart
at those speeds. You will probably
find that even at current speeds,
full-duplex links will dramatically
increase throughput. All of your
timing parameters for turnaround
can be sal really short once there
is no turnaround.

" In the quest for faster radios,
one should not overlook the use
of rf modems. These are devices
that are designed for use on
broadband tANs (CATV teen
nology). C-eOR manufactures a
device that goes from 30 MHz up
to 216 MHz and can run 9600 on
25-kHz channel spacings:'

Mark 's comment on ethernet is
a reference to our current simplex
network, where the TNC turns
your transmitte r on, sends a pack
et, turns your transmitter off, lis-

name. As I said in my first column
for 73, I think the ARRL is a mostly
good thing. I'm a member and 1
work on one of its committees, but
seeing it mentioned in Part 97
gives me an uneasy leeling. It's
just as if the FCC said, " You must
know the Morse cod e as defined
on the Wayne Green code tapes."
It gives me the creeps, as if some
one walked on my grave.

In any case, the recent 85-105
rul ing is a good thing for the near
term. The bad part will affect only
a small number of people in the
next few months, but it could hurt
all of us tater as packet continues
to evolve and perhaps to adopt
new protocols. Alter all , the 85 in
" 85-105" means 1985. It took a
long time to get this far.

Numbef 22 on your Feedback c.rd

new protocols are introduced, the
developers most include in thei r
l ime tables a magical mystery tour
through the federal labyrinth lor
an STA or new rule-making ac
lion. This runs counter to the orig i
nal wish to deregulate unattended
operation enough so as not to im
pede packet development. I'm not
blaming the FCC for this turn of
events, mind you. I'm blaming the
ARRl, specifically the Ad Hoc
Digital Communications Commit
tee, which is to say I 'm blaming
me.

II you 're a regular reader here,
you know that I'm a member of the
AARL digital committee, a group
commissioned to advise the
League on packet maners . When
the specter of having AX .25 men
tioned by name was first raised, I
and most other committee mem
bers said that whi le we would
rather rot see AX.25 specifically
mentioned in the waiver, it was
better than nothing as long as the
waiver was temporary and AX.25
did not end up in Part 97. As I
recall , there was near universal
agreement that mentioning a
specmc protocol in Part 97 would
be a bad thing. Even though we
should have seen it com ing and
should have done something
about it , there is no one 10 blame
but ourselves for having AX.25 in
Part 97 as the ONLY protocol
sarcncneo for unattended opera
tion. Aest assured that I'll bring
the topic up al the next digital
committee meeting. If you have
thoughls on the subject, drop me
a line.

The second bad thing is that
this is, I'm pretty sure, the first
time that the AAAL is mentioned
by name in the body of Part 97.
Even 97.112(b), which permits the
W1AW operators to be paid ,
doesn't mention the AAAl by

Harold Price NK6K
1211 Ford Avenue
Redondo Beach CA 90278

Good News, Bad News

First , the good news. The FCC
has made the waiver to 85-105,
which allowed unattended trans
mission of third-party traffic above
50 MHz, into a permanent part of
Part 97-section 97.80(b). The
waiver was discussed in my
November, 1966,column. Now for
the bad news . It still ment ions
AX.25 by name and makes it the
only protocol that can be run
unattended to transmit third-party
traffic . An excerpt of the FCC rul
ing follows. It was originated by
Bob KY3A and relayed via packet:

"(b) No amateur sta tion may be
operated under automatic control
while transmitting third-party traf
fic, except an amateur stat ion re
transmitt ing digital communica
tions on frequencies 50 MHz and
above. Such stations must be us
ing the American Radio Relay
l eague, Inc . AX.25 Amateur
Packet-Radio Link-Layer proto
cot, version 2.0, October. 1984 (or
compatible). The retransmitted
messages must originate at an
amateur station which is under
local or remote con trol. "

This is, of course , mostly good,
as it makes expressly legal the
major operating practices of a
large number of the 30,000 TNCs
in North America , It sets a danger
ous precedent in two ways, how
ever.

First. it spec ifies AX .25, and a
specif ic version at thaI. It would
seem to freeze packet radio, at
least lor unattended packet BBS
stations , at the 1984 level. 11 any
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Did you answer the December.
1986, packet poll? If not, you prob
ably still have plenty 01 lima to do
so, as I'll most likely procrastinate
on tallying up the totals, just as I
procrastinated on this column. I
have to be on a plane to Boston in
nine hours for a trip thaI will end
up at the AMSAT annual meeting
in Dallas. and th is column has to
be in before I go. The AMSAT
meeting, with its discussions on
the new Phase 4 satellite project
will give me enough to talk about
lor the February column, and I can
start on it as soon as I get back,
right? Don't be silly.



been moved on HF packet since
19831

A restricted BBS is one that al
lows only stations listed as BBSs
to connect. Regular users are im
mediately disconnected if they try
10 connect. Restricted HF BBSs
are a delicate subject, but in the
great 73 tradition of a bull in a
china shop, delicacy is no deter
rent. To further explain restricted
BBSs, let's discuss how the HF
forward ing network works.

A forwarding BBS, as defined
by the de facto standard intro
duced by WeRU , has a list of sta
tions that it forwards to. Each of
the forward-to stations has a sub
list of calls of people whose mail
can be forwarded via that forward
to station. For example, my BBS
has a list of stations I forward to ,
one of them is WB6KAJ·2. Two of
the stations whose mail can be
forwarded through WB6KAJ are
W9ZRX and WB7DCH . There
fore, stored away in a file, is an
entry that looks like this:

WB6KAJ-2
W9ZAX
WB7DCH

My BBS then knows that if I
have a message for W9ZRX, it
should send it to WB6KAJ·2.

My BBS has a parameter called
the forward time, specified as a
minute from 0 to 59. Once an
hour, on the minute specified, if
my BBS isn't already connected
to someone, it scans the outgoing
mail looking at each message to
see if the destination call is on any
of the forward-to lists, or if there is
an @BBS option on the destina
tion that is a forward-to station . II
there is such a message, my BBS
tries to connect to the forward-to
station and pass the message
along. It is actually more complex
than that, but that's the general
idea.

Several things will keep my
BBS from successfully passing
traffic:

1) If someone is connected to
my BBS during the "forward
minute ."

2) If someone is connected to
the forward-to BBS when my BaS
tries to connect.

3) If the forward-to station is try
ing to forward to me or someone
else at the same time that I try to
connect.

4) If the channel is so busy that
my TNC can't connect.

If the traNic is not passed during
that attempt. the BBS waits until
the next hour's forward minute.
As you can see, the more people
or BBSs there are on the channel ,

the less traffic gets passed. If a lot
of traffic backs up, the chances
increase that the other BBS will be
busy when you try to connect or
that someone will be passing traf
fic to you during your forward
minute, which will cause more
traffic to back up until you have
hemispheric gridlock. In this
state, a lot of rf is generated, but
not many messages get passed.

The worst thing that can hap
pen to a forwarding channel is for
a human operator to connect to
one of the aass. This type of con
nection tends to be less efficient
due to the human trunk-time in
volved. That's the performance
metric used to describe what
you 're doing between the time
you ask for a list of active mes
sages unti l you decide which one
you want to read . Even worse is if
the human asks for the long-style
prompt, the help menu.

" The worst
thing that can

happen
toa

forwarding
channel is for

a human
operator to

connect to one
of the BBSs. "

Unt il recently, the status 01 the
HF network, then on 14.107, was
one of frequent gridlock. Several
HF BBS operators, who deter
mined that their major goal was to
forward traflic between widely
separated local VHF networks,
and not to support d irect services
for a human on HF, decided to
move to 14.109 and set up shop
as mail-forwarding nodes, and not
as BBSs. It a balance is made be
tween the desire to cover all of
North America and the need to
keep the number of stat ions small ,
a restricted network can move far
more traffic than an unrestricted
network. Note that " restric ted"
here does not imply a limit on who
can use the network, since any
one may place a message into the
network on the VHF side. It only
restricts those forwarding to a
small group, and il restricts the
network activity to forwarding.

Since the start of the 109 net- peets to an extreme and becomes
work, the forwarding of HF mes- the Rambo of the airways. These
sages has improved dramatically. guys have a telephone always
I'm not one of the 109 crew, but ready , they have their eyes glued
30K bytes of traffic was moved to the screen, and they never
from a VHF user in the Midwest to sleep. Any perceived infraction
my VHF BBS in two hours through triggers an immediate outbound
the 109 nelwork . This would not phone call. Another group can 't
have been possible in the gridlock stand order of any kind and tries to
of the previous network. trash the network. Both types are

But TANSTAAFL (there ain't no a royat pain in the bit bucket.
such thing as a free lunch), so There is a third type of operator
what do we lose? who feels that if a machine is on

1) Not everyone can be a for- the air, it's his FCC-given right to
warding station who wants to be. use it. The best response I've
The same is true lor two-meter re- heard to that one is, " I give him
peaters-c-not everyone can have the same access remotely that I 'd
one who wants one. Strictly give him if he were in my shack."
speaking, in sortie areas, there The question the packet com-
are more two-meter repeaters munity has to answer is whelher
than are required if what you want- or not the disadvantages ex-
ed to do was maximize communi- pressed in 1 and 2 are a reason-
canons. 'two-meter analog utili- able price to pay for the increase
zation is a hard thing to measure, in network performance. lest
but on packet it's painfully ob- some think that I'm talking about
vious. And since there are a turning the amateur packet radio
large number of people who network into a common carrier,
want to gellraffic from city A to city I'm not. An efficient network, or
B, we do need to have some con- the experimentation to see how
cern about efficiency. So, not efficient we can make it, certainly
everyone can be a forwarding falls within the boundaries of this
station who wants to be, if we are oft-quoted passage:
at all concerned about network

" {Amateur radio is) a radio-
efficiency. communicat ion service for the

2) Not every area can have its purpose of self-training, intercomown forwarding node directly on munication, and technical mvestl
the main trunk. Some messages

gations carried out by amateurs,
may have to be routed further on that is, by duly authorized persons
VHF than would be necessary jf

interested in radio technique sole-
every VHF BBS had a local HF Iy with a personal aim and without
link, jf effICiency is the goal. least

pecuniary interest." - Article "
you think I'm harping too much on section III, paragraph 3.34, Radio
efficiency, ettne current state of

Regulations , Geneva, 1979.
our network and the speeds we're
running, there are usually just two Next, can the general amateur
levels of efficiency, " barely tolera- population support number 3?
ble" and " the pits." It doesn't They've gone along , more or less,
lake much loss before you slide with the SSTV calling channel and
into the latter category. the 14.0Q0.MHz beacon network.

3) For maximum efficiency, the Finally, can the forwarding
frequency should be used only for node operators support the facility
the forwarding function . It is mentioned in number 4? Can they
"lost" to the general community live with the operators in number 5
for other purposes. and still have fun?

4) Some users whose only ec- If we can make it work on HF,
cess tothe rest olthe packet world maybe we can try a cellular ap-
is via HF are cut off. They can't preach to VHF network devices ,
connect to an HF forwarding node where users mtentionally limit
because it just disconnects them. their output power and pattern so
What is needed , then, are a few as to avoid interference with ether
HF stations, on a frequency other network devices. More about that
than 14.109,that can bridge to the another month.
forwarding network on HF. For ex- I mentioned some packet
ample, if two W0RLI HF BBS sta- newsletters a few months ago
nons are in the same city, one is and thanked them for sending
the forwarding node on 14.109, me copies. I 'd like to mention
anotherisan HFBBSon 14.107. two more, $ANDPAC from the
Traffic is moved between those San Diego club and RMPRA >
HF stations on VHF. PACKET, the ROCky Mountain

5) Any tightly controlled opera- gang. Next month, check in to
tion attracts problem operators. see if I made my plane to
One type carries the control as- Boston.•
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PREAMPLIFIERS

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

nal that is Sl , a 12-dB preamp will
raise it two s-cone to S3. Fifteen
dB will raise it to 530112, while 18
dB will raise it 10 84, bUl mighl also
create some other inte rest ing
junk, such as a television program
from an adjacent television trans
milter read ing S7, driving you
crazy trying to figure out what it is
on SSBorCW.Of course, if things
get slow, you could actually switch
to FM mode (if you have it) and try
to listen to that 200-kHz-wide sig
nal for kicks.

At my station, I use the MMT·
144f28R with the companion
MMl-200-S power amplifier ,
which also has a 12-dB preamp
with excellent dynamic range. At
limes I switch in the preamp,
putting 12 dB ahead of 12 dB for a
total of 24 dB of gain. Now, when
there's no slrong local activity, I
can get away with this. Should a
local come on with some power,
" good·bye, OX contact" as I'll
hear nolhing but hash . Therefore,
the preamp stays out of the line
most times as the GaAsFET front
end in the transverter is more than
adequate.

Just remember thOse magiC let
ters-MOS, IMO, 1-dB COMP
and you won' t go wrong with a
preamp. Reputable manufactur
ers will readily make th is data
available to you upon request .

Kl M Prlce Increases

What's up, KlM? Has anyone
looked at the prices for KlM an
tennas recently? Holy cow! An av
erage of 80% increase in many
cases for such items as the JV-2
J-Pole 4-element, 2-meter beam
and more than 50% on such items
as the 144-16lBX and 22C anten
nas! I'm not sure what's going on
at KlM, but t can tell you thai
many amateurs are very upset at
these price increases. It seems
Ihat the VHFfUHF line took the
hardest shots. The aforemen
tioned J-Pole went up nearty 70
dollars in price . .. unbelievable.

This certainly puts KLM at a
co mpetitive disadvantage with
such manufacturers as Cushcrafl,
Tonna , Hy-Gain, and others! Cou
ple this with Kl M's previous prob
lems of miscut coaxial baruns for
their long-boom 144 and 220 an
tennas (resultinq in feedpoint
impedances of 2:1 or higher) and
what you have is a line of anten
nas that may become extinct. AI·
ready, many dealers are grousing
about dropping the product line
due to excessive pricing . That
would be too bad, lor KLM has
long made some of the best anten
nas around , including those work

" How much are
you giving up if

you forsake that
20-dB preamp for

10-12 dB of
'c lean' gain?"

Let's gel back to that preamp
with 20 dB of gain at 430.00 MHz.
The MOS is - 125 dBm, not bad.
The l-dB compression point is on
ly - 2 dBm, not so good . That
means the dynamic range is only
103 dBm, which, although ade
quate, can be improved .

Now, let's look at a typical
GaAsFET preampli fier running
only 12 dB of gain. The MOS tests
outto - l 30 dBm in a l-kHz band
width . The l-dB compressi on
point is +5 dBm, which is very
good. Now the dynamic range is
123 dBm, a full 20 dB better than
the first preamplifier and probably
a better crcce in your installation,
since strong eojecent signals
aren't going to blow your front end
away while you're trying 10 work
that new grid square just one-hart
Sounit out of the noise.

Past experience has led me to
several conclusions: First 01 all ,
gain isn' t everything. Preamps
I've tested with only 10 to 12 dB of
gain often far outperfo rm pre
amps with , 8 to 20 dB of gain
when it comes down to those mag
ic loners . . . IMO, MOS, and l-dB
COMPoNext. it makes no sense in
any event to run 20 dB of gain into
your mullimode' s MOSFET or
GaAsFET front end if it will exceed
the l-dB compression point of that
same front end. Then you're really
asking for it!

The best designs for widest dy
namic range and gain employ a
balanced mixer with a well-de
signed ow-rotse preamp runn ing
about 12-1 5 dB gain ahead of it.
This results in the best receiver
performance possible, and in
deed designs like this are now
showing up in amateur equipment
lor 50 and 144 MHz. One thai
comes to mind is the new Mi
crowave Modules MMT·144128R
uensverter. wh ich employs an
NEC GaAsFET running about 12
dB gain to a balanced diode ring
mixer. l et me leUyou, it is an out
stand ing contest performer.

So how much are you giving up
if you forsake thai " wild," unre
strained 20 + dB preamp for 10
12 dB of "clean" gain? On a sig-

BOVE AND BEYOND

signed MOSFET preamplifier and
- 130 dBm lor a GaAsFET device.

Another parameter that goes
hand in hand with MDS is dynamic
range, the range over which the

As you are reading this, no preamplifier is linear. How is this
doubt Santa Claus has come and determined? First , we need to de-
gone and hopefully left you with termine the 1-dB compression
some nice VHF/UHF goodies! point (1-dB COMP) as mentioned
Maybe it was a new beam ... 8 earlier. This is the point at which
new amplifier ... a mullimode, the preamplifier's gain figure
perhaps . ..or a transverter .. .? drops by 1 dB for a given signal
One thing is lor certa in: There's input level. Usually, this level will
no shortage of equipment today be very strong-on the order 01
for the VHF/UHF enthusiast . To - 20 dBm or better. When a given
my count, right now there are input signal can no longer be am-
more than 20 companies that plified by the specified gain figure,
come to mind that make a broad we say the preampli fier is co m-
range of equipment-from ex- pressing at that point-hence, the
etters, amplifiers , and receivers to term l -dB compression point
antennas, converters, and trans- For a welklesigned preamplifi-
verters. And this doesn't include er , the l -dB compression point
the basement operations that should be in excess of 0 dBm.
show up at flea markets selling Some preamp lifiers I've mea-
home-brew preamps, antennas, sured have been as high as + 7
and the like. dBm (outstanding!) and as low as

What's the most popular piece - 6 dBm (med:ocre). What does it
of VHF equipment? My guess is mean to you as a preamplifier
that it would be a preamplifier. I user? Well , c meioer that most
haveyettomeetaham ofanytype preamplif iers available today
who feels his or her radio " hears" have enormous gain bandwidths.
well enough, especially at 6 me- At 432 MHz, a gain bandwidth of
ters and above. Which brings me better than 10 dB over more than
to this month's topic: preamplifi- 20 MHz is not unusual. A preem-
ers and how to determine if they p1ifier rated at 20 dB at 432 MHz
are working as they should. could easily have 18 or better dB

The number most of us are con- of gain at 440 MHz.
cemeo with when discussing pre- If you live next to or near a
ampl ifiers is gain, expressed in strong repeater at that frequency,
decibels (dB). Many preamplifiers your preamp will amplify that un-
are sold strictly on gain figures desired signalto the tune of 18 dB.
with no consideration for any oth- But if that signal is already better
er parameter-cyet those other pa- than - 20 dBm to begin with (a
remeters are just as important (if very strong signal , indeed) and
not more important). Such things your l -dB COMP point is only
as MOS, IMO, and 1-dB CaMP - 4.5 dB, your preamplifier will
need to be considered as well. start to compress and become
" Hey, whal were those abbrevia- nonl inear. And we all know what
bons?" I hear you asking. let's go that means-intermodulation dis-
through them one at a time. toruon (IMO) products are created

MOS stands for minimum dis- on the signal you wish to hear,
cernible signal. This is the abso- creating all kinds of signals and
lute Iowestlevel signal that can be garbage on that weak signal.
detected by the preamplifier and Horrors!
is usually measured with a signal If you live in a high rf density
generator driving the preamplifier area (such as a major metropoli-
into a spectrum analyzer, usually tan area)or near a hilltop with mul-
in a very narrow bandwidth (say 1 uce radio services (such as re-
kHZ). The limitations here are the ceaters. TV or FM stations, and
atmospheric noise (more of a limi- public-service links), you could be
taticn at 220 MHz and down), the asking for trouble by using that
cevce noise (more of a limitation super-duper gain preamp to the
at 432 and up), and the gain of the point that you'd be bener off with-
device used in the preamplifier. out it. No question about it, you
Typical MOS readings might beas need a preamplifier with a wide
low as - 120 dBm for a well-de- dynamic range figure!
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,,,,TROPICAL HAMBOREE
ARRL FLORIDA STATE CONVENTION

FEBRUARY 7·8,1987
DADE COUNTY YOUTH FAIR GROUNDS

Tamiami Park, 10901 S.W. 24 Street (Coral Way) Miami, Florida

• FREE PARKING 15,000 VEHICLES • 300 CAMPSITES WITH FULL HOOKUPS
• 1,000 INDOOR SWAP TABLES W/POWER • 200 COMMERCIAL EXHIBIT BOOTHS
• LICENSE EXAMS • DX FORUM & DINNER
• PACKET RADIO PROGRAMS • COMPUTERS & SOFTWARE
• TECH TALKS • RCA FLORIDA SECTION LUNCHEON
• TRAFFIC HANDLERS BREAKFAST • HAMBOREE DEALER SPECIALS
• WOUFF HONG INITIATION • ACTIV ITIES FOR NON·HAMS

Registration: $5.00 Advance . .. $6.00 Doo r. Valid both days. (Advance deadline Jan. 30th)
Swap Tables. 2 days: $16.00 each, Inc ludes power.

All swap table holders must have reg istration t icket.
Camps ites: $10 .00 pe r day, inc ludes water, power, sanitary hoo k-ups, showers .

(A ll RV vehicles . lent campers , vans , trailers welcome - no g round ten ts ptease .j
Headquarters Hotel : Ramada Hotel . A irport , 394 1 N .W. 22nd Street

Special Hamboree Rates: $45.00 Single. Double, Triple or Quad
Reservation forms avai lable t hro ugh Dade Radio Club December 1st.

Exhibit Boo th
In formation:
Evelyn D. Gauzens,
W4WYR. Chairman
2780 N.W. 3rd St,
Miami, FL 331 25
Telephone:
(305) 642·4 '39

Make checks fo r Registr'ation, Swap Tables & campsites payable to:
OADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL. 33135

Model PK1·L
WIn!'dITesl ed

L,sl pnce_S2(l9.95
Amlteur ne t_ $ 119.95

4 Page Brochure
AvaUable . ..
December 1st

- ------- .'.

THE FIRST CONTROLLER DESIGNED
FOR PORTABLE AND SOLAR·

POWERED STATIONS

...... _ ," CtM., 55'0 ~_.... ~.... ~_ _ ..""""

e""r,cl Gt 11 " >1 ,dd"_,' 1M" ,M "",, (>/, "" "o~.
_ 01... . c_.. h". of " "' ",,.. , ..~...... or.... ....,,,.

cwro'..., • •,.._ ,,~, • c_ ...cw ~..
~"_'''H'C''''''f. /lie. V,.. . ....O•

• LOW 25 mA Current dram,
• MIniat ure size_ Lightweight
• All mtltll , shIelded enclosu'"
• oe-ee.. rd Li th ium e..n ery RAM blckup.
• On-bolrd ....,chdog IQr reliabilit y
• Stlndlrd OB-25 Connec tors.
• Ou tput signal .Indicates -ccooeetec" St atus
• Does no' requ" e squelched audIo.
• 8 1< RAM·321< RO M ,
• Remote Command Mode 10 ' Un..l1en<Se<l ope'a tion .
• Ha rdware command lockout l or securi ' y.
• Comman ds CQmpal ,bl e with our Model PKl
• Reta ins all other lea tures 01 the Model Pl< l ,
• hlra 110 lines l or spect..1applic ltions
• AX-?> & VAOC Protocols
~ .aquiremef'll: lito 15 VoIlS OC It ?> m A typic.1
Dimensions: 4.15 x 5.9 X 1.0 Inches Totll WeIgl'll: 12 0>5

5

2 role, 2 PositiOn. bypasses.
Iineors. reeecto-eteo antenna
tuners. etc.

-It C$-2-2 _ LHF ccooectoe I $34.25·

Single Pete, 5 Positbn. all unused
positiOns gounded.

_ C5-6G _ LH' eoooaclcn I $32.00·
_ (;S--6G. ilNC . BNCc onnectors! $46.50'

• Shipping and handling fa any
Item add 52 each,

Sklght Pole, 3 Positoo.
Desk or wall mount
All unused posttlons grounded

. C$-3G . lH c::orneeton I $27.25·
• C$-3G-8NC . 6NC eo ooedors l $36.50·

HeavyDuly swttch lor true
1 Kw POWER· 2 Kw P.E.P.

ALL am PRODUCTS MADE IN USA.

~ BARKER a WILLIAMSON
~ Quality CommunicatiOn Products Since 1932

At your DistribUtors write or call
10 Canol Street. Brisfol PA 19007
(215) 78&-5581 -"
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e ll-II ur wrote for complete price liSl. Nemal's 32·page cebre & Connector seiecnco GUIde
is available at no charge With orders of $50.00 or more, or at a COSl ot $4.00 indIvidually.

NEMAL ELECTRONICS

SSB, and "lonna items at greatly
reduced prices, se ndi ng many
hams home with a bargain .

Tom also told me that he is not
taking any more mail or phone or
ders, so if you still wish to pur
chase some of the products Tom
was dIstributing , be aware (hat
Hans Peters VE3CAU 01 Trans
verters Unlim ited in Canada (PO
Box 6286, Station A, Toronto 1P3
M5W, Canada) carries the Mutek
and SSB line (416-759-5562), as
does Gene Shea KB70 01 "a"
Products, 417 Staudahe r Street,
Bozeman MT 59715; (406)-587
91SO.

2-UT1l • 220_
FOlDS INTO CASE ell ADO

SPECIFY 8ANO'1'3 \lIS Il'lIo TAX

3941 MT. BR UNDAGE AVE.
SAN DIEGO CA, 9211 1
(6" )26$-nII .... 32

RA DI O ENG INEE RS

7 MILLION lUllS
lnclu<les aNCUrftrll . GO-

SOIeIe. annqce. Ilar~·to-l lnd

receiving. transmllling. IndUS
trial. radlo lTV types LOWEST

PRICES. Major branos in stock
Unity ElectrDnics D.pt.S .. 18

P.O. kl tt3. EILubt1Il, N.,1. 17206

"'" PORTAQUADS
I~ /

cui t has been available for years
using the Monimatch (mentioned
in the October Above and Beyond)
in the ARAL Handbook. , and it
100 can be connected 10 a VTVM
or VOM for readout. I hope this
helps out!

Finally, it is January aga in, and
that means the ARRL Sweep
stakes. This is an excellent time to
check out your station's perter
mance (especially due to the
abundance of weak signals on the
air) and have some fun as well.
The contest runs from Saturday
afternoon to Sunday evening, and
you' ll see activity on SO, 144, 220,
432, 902, and 1296 MHz, as well
as the occasional microwave con
tacts on 13 cm and above.

I have just finished remodel ing
my basement ham shack, putting
in sty rofoam insu la t i on and
sheetrock where there used to be
masonry exterior walls. Boy, it's a
lot warmer in there now!

II you are near the East Coast,
look for KT2B on 6 through 1296
during the weekend. I might still
decide to go mountaintopping
with snowshoes and cross-coun
try skis on 144 and 432 MHz from
FN 22 w ith the new s-etement
F9FT antenna and who knows
what races. Until then , see you
Above and Beyond! .

~~~~~~~~~~~~~

~ UK£ TO OPfRA1£ BYIP. BWlNGcm",' ~
u iWfS J'llAV£U.1NG 1(.1TH US OCY. u

~ Escorted and hosted bv Rodio Ppking. ~
u Most comprpnenslI.", 22 day tour; U

~ Fo. ".....,,, S ,A..S.E." II ~
f!; ,.••1H.,., 161' N . R o lo' 5,. ~
~ Colo. e4o S,.ri-s_, CO ".,.,. ~

~~~~~~~~~~~~~

a time-tested cit-

...
'"."
'"....
'",~
'"~

'"...
"'"."."
"

Letter of the Month

Harry Johnson NV7K writes in
to ask how hecan use his VTVM lo
read out power and swr. Simple!
Use the VHF/ UHF wattmeter
board Irom the " Elementary, My
Dear: Watts 'n' Swr" article (Sep
tember, 1984). I' ve got about 15
left lor the grand total of $10 per
board . Although they were de
signed to work into a 50-uA me
ter, there's no reason why you
cou ldn' t use I hem with your
VTVM-or VOM lor that matter.
II you have a Simpson 260 with
a SO-uA scale, you 're in business
already .

Failing that,

(305) 893-3924 • Telex 697 5377

24-Hr. FAX (305)895-8178

CONNECTORS - MADE IN U.S.A......-
Nl 120 1!po Nlor8<lden 991l
NU 2l II F..,,.10 8<ld.. 9'lll
ptl \o&l. l,I ""'~ Soo ,"
pt2~9 51_ 1'101 "" Rca 211
Pl2~9A" M9
'12~91S ~9 T 1!>ohe<
1£210 lJ1lO I1 tor RG8. 2U211
UG 83B II Iom. lo Ie Pl1~9

1£8gc BNC RCS8
!,K; 116 S02J9 Ie Ill... "
!,K; 11~/6 AclolIttt IIr RCSlIS9(~, 1012 00 or
1£25~ S0219 .. B'lC"""""
IIJ,SI ,1! lllCR'!lI
.lIIII~ 1 1 W UGI 41l!
somA'" Amp/lflllll sons

GROUND STRAP - BRAID
110... h. 1lloK.....
lOSl8 118 1.....,Copper
lOS12 IIZ-T_Copper
lOSm lm·t_e-
lOSl16S 1116 ' Sol... P'IoIf<I

GROUND WIRE - STRANDED
flo.... ... Doscn~_

>M(l6 ~GI ......led"'... tIOd

1'.ft
II

119
HI
,,~

n~

"~

by Do wn East Microwave . This
unit is also available in 23- and
33-<:m versions, with two differ
ent power levels, and as a kit or
wired. (Phew! Think that 's enough
options?)

Bill W3HQT is the proprieto r 0 1
DownEast and also sells a fine
line of loop yagis for 33 , 23, and 13
ern. as well as power-amplilier
modules for those bands. I sug
gest you contact Bill lor a catalog
at DownEast Microwave, Box
1655A, RFD #1 , Burnham ME
04922; (207)-948·3741. He has a
nice catalog and price list. I 'll try to
pry one 01 these transverters
loose lor a review in a future issue.

Another interesting display was
made by Jacob Schmidt and Son,
Inc ., who deal in stainless steel
and have a wide variety 01 hard
ware including u-ecns and
clamps lor antenna work. Their
catalog can be had by writing to:
1908 Sumneytown Pike, Har
leysville PA 19438.

VHF Shop Update

I can now state that The VHF
Shop has officially gone out 01

business and is in the process 01

liquidating Inventory at foc al
hamfests. Tom Waldron K03A
showed up at the PackRals with a
table full of nondescript Mutek ,

NEMAL ELECTRONICS, INC.
12240 N.E. 14Awe., No. Mllml, FL 33181

COAXIAL CABLES
~..... ~.. Doscnpt... 100 ft P. rt
1100 RG 8 9~'\ Shoelcled 1II ,1 Spoc 28 00 Jl
1102 IIGlI 9~'\ 5/loelded 1_ JO 00 32
1110 llG8l~'\SIo""'I_'1 ISOlI II
llJO RG211lU lII .Spec!l6'\SIo..... ).( 00 '"
11 40 RG21 4IU lll_SlWo: llIlIs.....- ISSOO l~S

1180 e..-9'llJLowloA 1&00 ~o

110~ RGI 128/Ul ofloolS< l... 14000 1 \.0
UlO RC211/USW\'oo/ImDOl 5/1" 8000 8~

1410 llG22l1U 1II ~ Spec DlII Sonot 110 00 8~

1~~ llGm~'\~ II . Sc>oc IIOG II

ROTOR CABLE - 8 CONDo
1Io"~.. Doott,~_ 100 fl, Per Ft.
1lC1621 2,1 8G. ~,22G. 1900 II
1lC16X1 216G. 6-20G. Ha,.,O." }l 00 36

· SlI-. SJ OO - 100 Fl I Coao SJ OO / COIlU OO

HARDLINE - SOOHM.....-
flA 12 111" AI.",""ur" Bloti lotiO!
ftCl2 1I1"Cot' Copporl(O~~''' ' UlFIIBIk I ~ I

Ftcll I/! Cot, Coc>por
~1II 1 2Al ~ Cou I/t .\lo," ,11 1_)
~.. I2Ct ~ c.. IJ2··Copper, f_J
~" I!Ct ~ e- 1/!,· e-, f.......1

PackRats Review

I've mentioned the MI. Airy VHF
Radio Club in the past . I' ve also
mentioned their excellent Pack
Rats Flea Market held every Octo
ber, and this year's ecncn was
one of the best I can remember.
Several major dealers were there,
and there was a wealth of surplus
VHF/UHF/SHF equipment to be
had , as well as other Ilea market
bargains. Among the more inter
esting items was a cure little 13
cm transverte r made by L ME
Electronics 01 England and sold

horse a-element beams (one 01
my lavorite antennas- I use five
of them in various applications, in
cluding my -eat-to-neck moun
taintop vers n!) .

Well , ther are other sources lor
antennas. ( ushcraft still sells a 4
element beam for about half the
price that ' works just as well. And
I've corns across an interesting
new product made by Tonna An
tennas: a a-element. portable 2
meter beam using noth ing but
wing nuts lor assembly! This will
become my portable 144-MHz an
tenna from now on , with the 4-e1e
ment KLM relegated 10 test-ranqe
duty. I'll try to have a report on this
antenna for you in the next monlh
Of so,

"INSTANT" MORSE CODE
BEGINNERS: De lic iously Easy

EXPERTS: Automatically Fast

CURLY CODE'" Manual ONLY 56.50
GUARANTEED

• IND,
·3 ·

. 1..... .,. rulIll• • Iioo. . ......,.
_n501.
1.-"'"
..... _ "''' 12101 .... 1~

We specialize in C B rad io mod ificati on
plans and hardware. Frequency and FM
conversions, books, kits, repairs, hig h~

performance accesso ries. Our 11th year!
16-page catalog. $2.

CBe INTERNATIONAL. P.O. BOX 31500X
. PHOENIX. AZ. 85046

NO TUNERS'
NO RADIALS'

NO RESISTORS'



Copy Worldwide Short-wave Radio
Signals on Your Computer

Morse code and all speeds/shifts of radloteletype. It
comes with a cable to connect to your radio's speakerl
earphone jack, demo cassette, and an excellent manual
that contains a wealth of information on how to get the
most out of short-wave digital DXing, even if you're
brand new at it.

_ r-··,.....

..

For about the price of a nother "Pec-Zapper" game. you
can tic your Com modore 64, 128 or VIC-20 into the

exciting world of digital communications
with the Mlcrolog SWL. $64 . Postpaid , U.S.

~tlCROLOG CO RPORATIOX,
18713 Mooney D rive ,
Gaithersburg, Maryland 20879 .

Telephone: 301 258-8400.

•
•

' ...-_.........

T he "SW L" contains the program in RO~1

as well as radio interface circuit to copy

Remember the fun of tuning in all those foreign broad
cast sta tions on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
you? Well, most of those beeps & squeals are really
digital data transmissions ustng radtotelctype or Morse
code. The signals are coming in from weather sta tions,
news services, ships & ham radio opera tors all over the
world. Our short-wave listener cartr idge, the "S\ VL",
will bring that data from your radio right to the video
screen. You'll see the actual text as it 's being
sent from those far away transmitters.

.... 179

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION

GU N """ITIN ENGINEEA ING INC &
P O 80. C 2s.:1 l oon..... ..o &5233 _

" ....2·27:)01

Save Time-Money with HAZER
. ~... d,mb \'OUf ' 0_ ~ ""1'111'1" ......... . ,5''''
• Anl enn••n4 rol.,or mouol on HAZER. COmp""..1""'" 'r...... 10"'''' .. . ....'e"' uptllll'llllOS'tion
• S. f.ty loc~ Iy....m On HAZ ER 01'• • '" ..",,. r..s"'i!

1c>w. '''Il & n-ormal POS~lon N... can f...
• W. ogI'>' Ir_ ....."" dI.-...:t1y 10 """.r. W,nell cabI. """

onI, 'or r....-.o • 1c>w"'''Il E_ 10 .........na .....
• W~ I _oorr .....,.1'11 rera .... 12
• Sa ' '''y . SPeed - con nienco - In.. pe......
• Compl"'. k ~ 'ncludes ....dl. 100 n. 0 ' clDie. .b...
~:':•••0Cl ,nl'rvcllQr'll Fo. fIoho 25 G ~~i

Hue< 2-He;roy d.rty 1IIum.. 12 !Ill I! kl IZSIl.llll,.
Hille< J-S,"nd"rd ,,'um.. 8 sq n 10lIll 111lll '"
Hu erI-Kell'Ygal' steel. 16 s~r, IOlld m oo "'"' ,
Ball,hrust beallng TB~ '0' lIny ot ilb(lve4U O1IH.
1II11111;1ieo1 ........Nd, ColllMt, 'III Ill_Ill II ViA._••.en
As . n .llem.'....e. purch_. 1.1 . ' 111 1.1 -1 3 Or
!d- , 8.'umlnu m,owerenglneef8CI Speelftc.lly
tor th. HAZE R sySl.m. or • Iru ly sen
sUPPOrl'ng s!"' !ower, send tor ' ree del.tls
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· "' _-- .............-.
• O"'p in C ... f l ·M "f 10,SO'f · se-c '0 s,o'CI
• C LCO._. .... ! . .. _ .. I11 bo......
" Q r elo< k ..."" ....m _ >2.'14 1..- t ........
" II-.. .-... <*blo _ 1.1'1" 1._
•~. ... ........ - I2--_n"_•
• Unitd_ _ 4"' '',2''0111' --
• ,._ ... ... n'._UI !K + t2 S&H

CREDITCAIIO CUSTO".E a s CM. OAIlER BV PHONE.
.-.. 20 HOURS .OU .111AVS . WH K _

..., 1~BOO-TEL-TEMP.....
r.. Ibo- ,q ..... n""'...."....,......... ""'__

..... S&,. ~'ro<___ ST017
TEL TEMP ENT.-OEPT. 01~. P.O. BOll 15332. SPOkAN(,

-",
" . ....... .. . , Gee47

~ULL lAO." ""'''VE 0 a. 5 • •0.._ .......
.... . . H,·QT.-. " .."., _Al L _ ... . G>.~".
0' , ••, m"".'. HI S T RENG TH rIBER(l l.SS TUalNG
O V ER - Al l. N O WOBIlLW .lU MPY TRAPS . NO U N ·
SI G H T L' C LAMP" _ s , '14-. ''' .
T..... __ T __ ... . , " . • • B..<.._
fOR .&""IIT Ml:flT 5 . MQ8IU; HOM ES _ CO"OOS " <-
...... . .. " A NO _
. TOflYl ........ "l)n-, -..-_.I"' , ...... _.
'" .. " """' . _. (..., , ( AI ongO. ~ .. "" _ ("to,
CO M p l ETE l . PR(TUNI:O .NI) .OJV$T M[ '\lTS HH O '
ED EVER' NO TuNER NEEDE D fOR MOST TR ANS_

C EIl/ EllS ' 110. _ RG8U .._ . . ... _" , 2 0 00 w."
P(P. __... S_. pREPAID IN US........_ .
.. >0 .... .. _ .. wE..TH£RPll OOf'l
,. . .. ..."T80 ·1O _ 5 _ _ 2"6" $ 199 9 5
No.· ""TO O_,O_ 4 e-_1S 'g- $ 139 .9 5
N• .• ,"IIT20 .,0-"_-- n'.- $ 109 9 5
No._.. " T8 0 ·IO \/II' _8 22' 5 l99 .9 &
No _ .."T. O·'Ow _ ' 8 ... . 15 '9' $26 9 9 5

S END r Ul l PRICI: rOJll PI' O£L IN US A Ie- .."'000 '" " "" V' . ........ e-._ ,..__
V,S .. , STUI C""O .. A",EA·("" _308·
236_5 :;133 9 "' ''' _6 P ". , . w '" 2_3
..... • • nt o,••~ ... , .... •' 0 ...
_ ,..., F' u .

WlSTlA.. £!.l CTAO"'C S

._S. __·"""""" · -....O.E
· LOWn'~ -=n .. us
• DIIDIC"'_O"-ShX.""'-"' MOt.-s

f OIl ' 1111 Ul-TAIDG ONLV 1-800-J45-8927
fOIl Al4 ...fOll......TIO.. 1-818-716-5914

.......... PRESENTING ..........

CABLE TV
DESCRAMBLERS

... ... ... .... STARRING ...........
JERROLD, HAMUN. OAK

.....0 O Tl-<lll FAMOUS MAfIj'-"""'l'UllEIIS

LASER PRINTED
OSLs

Top Duality - Lowprices
Wdte lor InformsD'OfJ

( THE LASER PRESS)
P.o. BOll 87&

MOUN DS VILL E wv 25041

1986-87 CALL DIRECTORY
(00 mlcroi'iche)

Call Directory $8.
Name rncex $8.
Geographic Index $8.

All three- $ 20 .
SI>oPllonI per order $3.

BUCKMASTER PUBLISHING
Mineral. Vlr&l.ua 23117 -,,.

703:894-5777
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vollage injecled into the tap of r t
aids the voltage in one hall and
exactly cancels the vohage in the
other half. Any load that departs
from 50 Ohms resistive will cause
less cancellation and will be indi
cated by the meter.

I used a Bud seamless alu
minum box to hold the wattmeter,
It's die-cast aluminum-very easy
to work with and rf-tight. At this
power level (less than 20 Watts), a
plastic utility box could be used,
However, I like to place rf test gear
in a metal cabinet if poss ible. Ra
dio Shack provided me with cop
per perfboard to mount the parts
on . The junk box supplied a very
nee 5O-uA meter. All components
are self-supporting and are
mounted directly to the perfboard,
Do be sure to use 1N34 diodes in
the bridge . The more popular
1N914 diodes have too high a
junction voltage to be used at this
power leve l.

Check over the wiring tor errors.
With a 5O-Qhm resistive load con
nected to the output, apply a small
amount 01 rf. Adjust R3 lor a full
scale meier reading in the forward
posit ion. Apply more rf if needed .
Switcn S 1to read reflected power.
Now adjust C1 for minimum re
verse power indication. Repeat
the above adjustments on the
highest band to be used . The
swr/wattmeter can now be cali
brated as needed. My meter came
with a nee faceplate, so I left it as
is. Apply some paint and rub-on
lettering and you 're done. The
swr(watlmeter will find a good

R'
01 0'

'"' ."
51

t '
"'

Fig. 1. Swrlwattmeter.
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a ppeared in seve ral d iffere nt
magazines.

As little as 1 Watt will deflect the
meter ful l-scale, with a frequency
coverage from 1.8 MHz to 30
MHz. There's not much to il. The
signal traveling in from the trans
mitter to the antenna establishes
an electric fiel d between the inner
and outer conductors and a mag
netc field around the conductors.
The line from the coax forms the
primary of the transformer, r t .
and so the alternating magnetic
field induces a voltage in the cen
ter-tapped secondary winding .
That winding is loaded by R2, a
56-Qhm resistor. C1 samples the
electric field and is adjusted so
that when the load on the output
side is 50 Ohms resistive, the

Building an SwrlWattmeter

Now that we are finally done
with the parts , let's put something
together. A lOw swr is very impor
tant to the QAP operator, as high
efficiency is one of ou r many
goals. Running low power is the
acid test for your antenna system .
With a handful of parts, you can
construct a sensitive swrfwattme
ter very easily. The small watt
meter shown in Fig. 1 is a clas
sic in design . I take no credit for
it. Several differen t styles have

lube or two to really feel the ham
spirit . I have been operating a 6L6
one-lube job for a year or so. If
the re is enough interest, I'll print
up the plans here in th is COlumn.

I have noticed several th ings
when I see someone else's home
brew gear-a lack of good-looking
cabinets. I always try 10 pick up a
good-looking boll or chassis when
, shop the hamtests. It is hard to
buy a chassis or cabinet by mail.
The pictures are never very good;
neither are the descriptions. The
extra shipping cost will eat you
alive. I like 10 be able to handle
and eyeball the cabinet. Don't tor
gel Radio Shack lor a source of
good-looking boxes 10 house your
QRP project in. The new styles
they carry ere not too bad.

To finish stocking up on the junk
box, how about a good hunk or
two of ccppercteo board ? Get
some double-sided stock as well.
It's great for sh ield ing and for
making up small cabinets. $01
dered together, it makes fo r a
Slrong chassis.

RP

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

HAMFEST GOODIES

The last several columns
should have put your junk box in
very good condition. I hope some
of my hints for mail ordering have
pa id off . There is but one more
place to look for parts to finish
stuffing the junk box: hamfests. It
is true that in the past few years,
the number of hamfests have
been dropping, perhaps due to
the drop in new hams coming into
our hobby. But. they are still gold
mines lor part Shopping-even if
not lor new parts , then just for
plain junk.

As an example , a broken 23
channel CB radio is junk to most
people. To the Iow-power opera
tor, it is a treasure chest full 01
goodies. With a li llie bartering,
you can purchase one for less
than five dollars. From the un it,
you can expect at least one speak
er, a microphone, a 4-Watt final
transistor, various lOw-level driver
transistors , and handfuls of
smaller components. That 's not a
bad haul for a few dollars.

I gut, sort, and test all of the
above parts. I don't worry about
the smaller resistors or ceramic
capacitors. It's just not worth the
effort to remove them. I can pur
chase all of the resistors new for
less money and time than it takes
to remove them from a printed cir
cuit board .

I for one like to build my equip
ment from solid-state devices .
Those old CB radios are a good
source of parts. But have you ever
given thOught to building some
thing with tubes? Please don 't get
me wrong. I like the lechnolog ies
of the 80s. I also like a good bar
gain when I see one. I'm talking
about the old mobile radios. There
are several different models, most
made by Motorola, General Elec
tric, or RCA. I have seen them
go at hamfests for as little as a
buck each.

So , what good are they? Well,
they are just full of parts-tube
type parts. Most have a 6146 tube
as a linal, a 2E26 driver, and per
haps even a 12BY7. The power
supply components alone are
worth more than the price of the
radio. One has only to try running Proto A. The QRP swrlwartmeter shOwn with the HW-8, built using
a home-brew transmi tter using a junk-box parts.

76 73AmateurRadio · January, 1987



cewe. the more we can excnance.
Right now, there is a good supply
of programs for the CoCo and Ap
ple series. I just started to get
some for the MS-oOS-based ma
chines-two very fine CW/RnY
programs.

That' s about all for this month .
With the snow on the ground and
the cold winter nights , look for me
on 40 CW--QRP, of course!.

Sputnik 1became man's first arti
l icial satellite to orbit the Earth.

Since that memorable day a
quarter century ago, the concept
of amateur radio satellites has
flourished . The OSCAR Assccra
uon of Sunnyvale, California, the
group respcnsibks for OSCAR "
later became Project OSCAR , Inc.
They exist today supporting AM
SAT, whose main purpose is to
provide satell ites for amateur ra
dio communication and ell peri
mentation.

Efforts to create new satellites
continue with affiliated groups
worldwide providing space-ready
hardware. Some 01 the countries
directly involved include the Unit
ed States, West Germany, Japan,
the United Kingdom, the Soviet

SwrlWattmeter Parts Li st

5-25-pF trimmer capacitor
270pF ± 5%
.047 pF
1k,1I2W
56 Ohms
1N34 germanium diodes

15 turns N20 on FT-50-43 core
0-5o.uA meter
SPOT switch
Coax connectors

Cl
C2
C3,C4
A1
A2
01 , 02
T1
Ml
51
J1, J2

desired programs copied on it. I
make no money Irom this. The
cost covers the disk, disk mailer,
postage, etc .

Please also send me your pub
lic-domain programs to add to the
growing exchange. I' ll copy your
disk and return it with some diller
ent programs. Into programming?
Send me your creation for the ell
change. The more software I re-

1966. My father picked up a copy
01 73 at the local English book·
store in Tehran, Iran, and I was on
the air as WN5ZlB within months
of my arrival back in the States. I
am as active as possible on the
satellites and with AMSAT (the
Radio Amateur Satellite Corpora
tion), but two preschoolers and
the XYL (WB5RMA) put certain
constraints on total immersion in
to satellite chasing.

With th is column, I will have
plenty of room to cover how-to top
ics, newcomer hints , new satellite
proposals, awards, contests, and
news, though situations in the
world of the " hamsats" can
change very rapid ly.

Enough introductions. Where
do these "birds" come from? How
did the amateur radio satellite pro
gram get started , and what can
you do NOW to learn more about
the satellites and do some chas
ing 01your own?

The Growth of Satellites

It was 25 years ago, December
12,1961, at 2042 UTC, when an
Agena-Thor rocket lifted mejesn
cally skyward from Vandenberg
Air Force Base in California with a
very special te n-pound box in
place of ballast, The box was
called OSCAR 1. This small satel
lite, built by hams, sent " HI" in
CW on 145 MHz with 140 milli
watts to a simple whip antenna.
During its 22-day life, hundreds 01
hams in dozens 01 countries Photo B. WA5TWT's antennas:
heard th is signal from space. Am- KLM 14C for two meters and a
ateur radio, a hobby, had joined home-brew 10·turn helix (right-
the space age only four years after hand circular) on 70 cm.
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change . Antenna design, MUF
plots, and power-supply designs
are just a few types 01 programs
that are available. Right now I can
support the lollowing formats and
machines: IBM/MS-oOS: App le
II, lie , and Ifc; the Radio Shack
Color Computer (with both d isk
and tape support); and the Com
modore 64 (disk only).

Currently, I have public-domain
programs for all the above except
the C-64. Where is the large sort
ware base for this machine? Sev
eral people have already taken
advantage of the excnenqe. To
get the programs, ten me what
machine you want the programs
lor. If you want just a listing of
programs lor that machine, an
SASE will bring it. To get the pro
grams, eithe r send a formatted
disk with return postage and a
note listing the program(s) wanted
or send me $2 per disk, and I will
send you a GOOD disk with the

radio license is my ticket to talk.
Why just listen or look when I can
do my own broadcaSting? How
about packet QSOs th rough a
"mailbox in the sky" or RnY con
tacts v ia a Russian satel lite?
Watching " raw feeds" ottoctball
games can be entertaining, but
it's nothing like the thrill of chas
ing an elusive country on a low,
horizon-skimming OSCAR pass.

Alter several thousand asos
through every t ransponder-type
satellite since AMSAT-OSCAR 7,
my enthusiasm for the amateur ra
dio satellite program is stronger
than ever. The OSCAR (orbi ting
satellite carrying amateur radio)
program neatly combines my in
terest in the space program, com
puters, and amateur radio.

By the way, Wayne Green intro
duced me to this hobby back in

Nu~ 17 on ~ourFHdbeclc card

AMSATS

home next 10 your latest QRP
transmitter.

Let me switch gears lor a m0

ment. II you 'd like to see small
projects l ike th is in the QRP
column, drop me a note. There
are quite a few smaller projects
that can be discussed here. Re
member, it 's your column.

SOFTWARE EXCHANGE

Since we 're switch ing gears,
let's drop down to four-wheel low.
The operator of low power has to
get the most oct 01 his/her equip
ment and antennas. Optimum effi
ciency somenmes requires tweak
ing and pruning in the smallest
degree. Close on ly counts in
horseshoes and hand grenades
not inQRP.

In an effort to get the most out of
the QRP operator's equipment,
about six months ago I started cot
lecting public-domain ham radio
programs lor a software ell -

Andy MacAllister WA5ZlB
23 I0 Romayor Court
Pearland TX nSS1

WELCOME, ANDY

All right! A satell ite co lumn!
You'll find out about Videocypher
u crackers and pirates, HBO and
Cinemall de-scramblers with only
two chips, perfect C-band recep
tion with a 12-inch d ish, and com
plete systems with 30-degree
LNAs for only $29.95 postpaid.
Right? Well , not qu ite. But now
that I have your attention , I am
going to explore some topics with
th is column that are potentially
more ellciti ng than all 01 the
above.

I enjoy my TVRO (television re
ceive only direct via satelli te), but
if ali i wanted to do was monitor, I
wouldn't be a ham . My amateur

Proto A. Mike WA5TWT in his well-equipped satellite station.
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Other Birds

We have other amateur radio
satellites in orbit . Any attempt to
second-guess their status at the
time this material goes to print
would be impossible, but a de
script ion of their present situation
is in order.

A MS AT -OSCA R 10 was
launched in 1983 on an Ariane
rocket to a high ell ipt ical orbit. For
several months now it has suf
fered many setbacks due to pro
gressive memory failure induced
by radiation damage. Many at
tempts have been made to re
verse this problem, but with few
results. Rescue eHorts will likely
continue as long as there is any
chance to squeeze more useful
life from this ext raordinary inter
national hamsal.

It carries two transponders, one
for 435-145-MHz operation and
another for 1269-436·MHz opera
tion . The nature of its orbit has
allowed OX contacts almost to the
opposite side 01 the Earth.

The Soviet Union has been re
sponsible for no less than ten am
ateur satell ites in recent years.
They include the " Radio" and
" Iskra" series . Radio 7, the best
satellite from the last group to be
launched (1981), may st ill be
ava ilable lor communications, but
its failing batteries have resulted
in reduced operahng schedules
whenever eclipsing of the sun
takes place. The Iskra satellites
usually last only a month or two
and have yet to do more than
provide beacons on ten meters.

The transponder on Radio 7 us
es a two-meter uplink and a ten
meter downlink with a beacon fre
quency of 29.501 MHz. In the
months to come, we expect at
least three new Soviet amateur
satellites, inc luding Radio 9, Ra
dio 10 , and Iskra 4.

Suggested Read ing

Just a few years ago, it was dilli
cul t to find sutucrent data on ham
rad io satell ites without gathering
quite a pile of old magazines, cc
scure journals, and books . To get
a really good single source of in-

compatibility wit h the satellite .
These include antennas suitable
lor satell ite work, a 435-MHz SSB
rece iver , and an interface box to
go betwee n th e TNC and the
radios .

Mode JO is new and is not for
the beg inner. Experience with the
analog mode on FO·12 and knowl
edge of terrestrial packet act iv
ity on two-meter FM or HF are
helpful.

I I I I• 0

~
0-• • •• • • •• • • •

UPLINK

Fig 2 . Fuji·OSCA R 12 digital
transponder channels.

o

•o
T

the JO system cannot be used.
The reverse is also true . The
analOg transponder is cont inuous
and is intended lor SSB, CW, RT
TY, SSTV, FAX, or Similar signals,
while the digital transponder is lor
AX .25 packet communications.

The analog transponder is 100
kHz wide and is inverting. When
you transmit an LSB signal below
the center 01 the passband, the
downlink will be VSB and above
center. Fig. 1 shows the analog
transponder band plan. The use
01 circularly polarized beam an
tennas, Iow-toss feedline, and a
preamplifier will be rewarded with
quality contacts on FO-1 2.

Several mull imode r igs are
available today lor use with mode
J. Some of those used most often
include the Yaesu FT·726R, the
Kenwood T8-711 and 811 , and
the ICOM 1C-271 and 471 series.
In my case, two Yaesu HF rigs
w ith appropria te rec eive and
transmit conversion make almost
any " mod e" poss ible . Those
hams with inconvenient setups
ones that require wiring chan ges
or system modifications before
every operation-make few con
tacts and soon lose interest.

The digital transponder, mode
JO, uses discrete channels rather
than a continuous band of fre
quencies. When this mode is in
operation, the analog transponder
will be oN, and FQ-1 2 becomes a
store-and-forward mailbox like an
orbit ing packet digipeater with a
computer. This " digi" has cover
age of much of the Earth's surface
in the course of a day. A message
could be lett for a friend in Cal ifor
nia as easily as for one in Aus
tralia. The uplink chan nels listed
in Fig . 2 require FM, while the
downlink is SSB.

The standard packet station will
need a few extra items to aUow

OOWNLINK

sse

Fuji-OSCAR 12

But what about the comrnumca
tion-type satellites? The newest
and most reliable one is Fuji-oS
CAR 12. This satelli te uses a two
meter uplink and a 7O-Centimeter
downlink and has two transpon
ders called JA and JO. The " J"
relers to the frequency configura
tion of 145 MHz up and 435 MHz
down, while the " A" stands lor
analog and Ihe " 0 " lor digital.
When the JA transponder is on,

at the University of Sur rey in Eng
land and launched as secondary
payloads on American boosters
into low polar orbits. Uo-9 's alti
tude is almost 500 ki lometers.
while uo- t t 's is almost 700.

They transmit telemetry on ei
ther the two-meter band or the 70
centimeter band . Except for spe
cial experiments , the two-meter
Irequency is preferred. set your
handie-talkie, mobile rig . or home
station on 145 .825 MH z FM .
Ev ent u al l y , one 01 th e tw o
UoSATs will come over.

The signal format can be any
thing Irom synthesized voice to
CW, RTTY, or ASCII. Typically,
expect to hear 1200-baud ASCII.
If you have a 12OO-baud modem
handy , hook il between the rig and
your home computer lor some in
teresting bulletins or telemetry.
Vo-9 and Vo-ll can each be
heard about six times every day,
lor about 15 minutes per pass. Or.
Robert Oiersing N5AHO wrote a
very detailed paper on automate
station control, data acqu isit ion,
and telemetry processing, but for
a quick introduction to the ham
sets . just hearing signals Irom
space with an HT is amazing .

cwese

UPlINK

OOWNUNK

~•-

ow

I I I I I I I I I I
•

I I I I I I I I I I

Uo-9 and ue.n
You probably have ham rigs on

hand that can get you started with
amateur radio satellites right now.
ANY two-meter rig in reasonable
condition can hear UoSAT-OS
CAR 9 and UoSAT-QSCAR 11 .
These experimental screnunc and
educational spacecraft were built

Fig. 1. Fuji-OSCAR 12 analOg transponder channels.
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Satellite Spectrum

Amateur radio satellite activity
is not a specialized mode of com
munication like packet , Any.
facsimile, or slow-scan television .
The hamsals represen t NEW
HAM BANDS. Each l ime a satel
lite goes up, we have new space 10
make contacts with other hams.
You might say that the space al
ready existed as ham frequen
cies , but lor the most part. the
satellite-allocated subbands are
in unused areas of VHF and UHF
amateur allocations.

Mode L on AMSAT-QSCAR 10
used a 1269-MHz uplink with a
436-MHz downlink to provide 800
kHz 01 ope rating room . That's
more spectrum than the 40-, 30-,
and 2O-meter bands combined .
With the exception 01 fast-scan
TV, you will lind many 01the " spe
cial ized modes" 01 amateur ra
diO in use on the ham satellite
transponders.

Union, Austra lia. France, and
Hungary. Other groups providing
support include New Zealand ,
Canada, South Africa. Brazil, and
Mexico. Our most recent hamsat ,
Fuji-OSCAR 12, was designed
and buih by Japanese hams and
then laul'IChed from Japan on Au
gust 12, 1986 mto 8 1,SOO-kilome
ter circular orbit.
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lormation, I would suggest a copy
01 The Satellite Experimenter's
Handbook by Mart in Davidoff
K2UBC, It is available through
AMSAT for $10 postpaid to The
Radio Amateur Satellite Corpora
tion, PO Box 27, Washington DC
20044.

For more lnfcrmaticn on Fuji-

OSCAR 12, Project OSCAR
has the JA$- 1 Satellite Hand
book . It was originally printed
in Japanese but has recently been
translated into English. The price
postpaid is $10 to JA8-1 Satellite
Handbook , Project OSCAR, irc.,
PO Box 11 36, Los Alios CA
94023-1136.

To keep up with changes in sat
ellite status, the Amateur Satellite
Report from AMSAT is sent to
members at least once a month.
This newsletter provides orbital
tracking data and information on
upcoming missions and present
projects. The membership lee of
$24 per year (from the Washing-

ton DC address above) helps pay
for new satellites.

If you have OSCAR-related
questions, send them to me. Al
thOugh I cannot respond to each
individually, I will be covering
many topics in the months to
come and would really appreciate
the input. .

baud and Morse Irom 5 to 100
wpm, with Baudot, Morse, and
ASCII capabilities . Both a bulletin
board system and selective call
are included in the program. A re
ceive butler, initially set at 10K, is
included, and information can be
saved to or retr ieved from disk. A
sent-screen display holds all kinds
01 information, and there is even a
simplified aso 109 on screen.

More? I don 't know , .. how
about a word or character mode of
transmit, automatic carriage reo
tu rn , rea l-time hard copy with
printers that sport a butler, auto
mate or selectable 10, temporary
siring storage, file transfer mode,
bit inversion , even on-line help?
How much longer do I have to go
on? This does, from the specs at
least, look like its name " Super
RAn,"

Go ahead and drop Frank a line
at 186 Isabella Street, Hayward
CA 94544, and tell him you read
aboU1 it in 73's RTIY l oop. I'm
sure he will be happy to send you
the lull details. And any users of
Super-RAn , let me hearlrom you
as well.

One user I have heard from is
Frank C. Krustuna K4DW of Mer
rill Island. Florida , whO is USing
Super-RAn with his Apple lie. He
didn't complain, so r guess he
likes it. Huh, Frank?

Robert L. Dingle KA4lAU of
Dayton , Ohio, writes that he is try
ing to get the TR8-80 Model 100
RnY program stown in the July,
1986, RnY Loop working on his
NCR Decision Mate V computer.
He says thai all he got was an
error message that said, " SUB
SCRIPT OUT OF RANGE LINE
120." Assuming that this is a simi
lar machine to the Model 100, my
only guess is that the line may
have been entered wrong. The
listing as shown in the co lumn
used a form of " pretty printing"
that lined up the contents of the
line with the text lollowing the line
number. The line should read:

120 F$ = " 3 " +CHR$(10)+ -_
"+CHR$(7)+"87- + CHR$(13)
+ "$4',1:(5" + CHR$(34)
+ ")2of601978 ./:~

Watch out for the spaces. There

virtually any terminal unit; in teet.
the re are several options in the
configuration program, including
the Alex Masimo internal Terminal
Board lor the Apple, the HRA ter
minal unit, and terminal units thai
had been wired up to use the
game 1/0 for the Galfo program.

" The program is primarily a mao
chine-language program, which
lets it operate in a speedy manner
and is interlaced rather neatly
with a Basic program that lets the
user make changes in the pro
gram to suit his needs. The Apple
when powered up eutomatcenv
boots and runs any predesignated
program in drive one ... .. so that
using the program is simple and
convenient.

The manual is supplied on disk
and is more than 50 pages in
length . It comes in standard Apple
file format, so that it can be printed
out with a word processor pro
gram or the short Basic program
provided on the disk.

Now I hear some 01 you clamor
ing in the back for a lew details on
this program. A quick rundown in
clud es RnY speeds of 40 to 300
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Model 15 Teletype- . For that mat
ter , r punched the same keys on a
Model 21 Teletype." That' s right,
thOse of you who never laid eyes,
much less hands, on an original
mechanical monster , the key
board s 01 the classic Teletype
Corporation machines were made
up of green keys, thus the moni
ker " Green Keys" for this hObby
of ours.

Frank also addresses one 01 the
expressed needs 01several of our
RnYph iles- running Rny on
an Apple lie computer. He tens me
that he purchased the rights to
market Super-RATT, originally
wrillen and marketed by Richard
Landsman, and has maintained
his interest in keeping " one 01the
best communication programs
alive and well. The program works
on all Apples including the lie.

" The program can be used with

HO'( Q2 . ..0 .550( '''(0 P.A"
AE"O~(O

Q' C'AC"" WOO'''(O U SHOW..
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Marc I. Leavey, M.D. WA3AJR
6JennyLane
Pikesville MD 2 1208

..

Fig. 1, Model 33 ASR TTY printer magnet driver board (as modified for TTY level signals). Note: 02 and its
associated parts have been removed; the 0 1circuit has been modified as shown.
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The most obvious way to begin
this column, of course, is by wish
ing each and every one of you a
HAPPY NEW YEAR! It may be
overdone, but as each year ticks
by, I look into my children's eyes
and wonder what the next centu
ry , just a baker's dozen years
away, will bring, not only to elec
tronics and ham radio, but to our
entire way of life. It does make one
pause and think.

One 01 you who did take a few
moments to think was Frank Fox
WA6KGD of Hayward, California.
Frank provided the first answer to
the " Green Keys" question , re
marking that he has " sat many a
night and punched the 'Green
Keys ' (cushioned at that) on a



And because it is inherently
resonant, the KD 14-HW can
also be easily remoted with a
length of coax.

The KD14's flexible, easy
to-get-along-with radiating
element measures a scant 12
inches. At the base is a 3¥,
inch impedance transformer
that gives added strength.

The KD 14 half-wave series
is also available in a collapsa
ble 2·meter version.

Cut your losses and
improve your ~in when
you operate WIth the new
Larsen UHF KiiLDUCKJE"
KDI4-HW,with no-nonsense
warranty. You can see it at
your favorite amateur dealer.

"For units with BNC output.

QI '
_" Larsen Antennas

The Amateur's Professional"
See~r faIJorite amateur dealer Of write for a tree amateur catalog.

IN U;>A . Larsen E1eCI~, lflc / 11611N E 50Ih 1we /PO Bo~ l799f11ar'lC01M!1',WA 98668I206-573-2722
IN CANADA CanaCl ,anLarsen Electrcncs.lld / 149 WesI 6th 1we IV~, B C V5Y 1K3 / 604-872-8517

Portable radios can be a
trade-off. In return for mobility
you get loss of performance,

Well nowyou can cut your
losses significantly. All you
need is the new Larsen UHF
KiiLDUCKIE" KDI4-HW
half-wave antenna" It 's a
mouthful but it'll do your ears
a lot of good.

Because it's half-wave, the
KD 14-HW is fully resonant
despite the poor ground
plane portables are faeed
with. Under ideal !l"?und
plane conditions, It delivers
performance equal to a full
quarter-wave. And that's a
powerful improvement over
most portableantennas!

lARSEN~ KillFlOO* AND KUlDUCK1E- ARE REGISTERED TRADE MARKS Of lARSEN ELECTRONICS, INC

[] ecrn N .A . & Internat ional caueocks
In c l . sh ip pin g w ith in U SA $53.00
Inc l. sh iPp in g t o fore ign countries 6 3 .0 0

Illlno i s resrdent s Please a d d 6 'h% tax.
A ll payments must be in U .S. lunds.

00****0*0***

The 19 8 7 OIlibOok supplement Is a new Id ea
In Callb ook upoate$ ; It lists t he a cti vity In
bot h the N orth Amer i can and Inte rnational
c aneceks. PUb lished Ju ne I, 19 81, t his
Supplemen t will include all t h e n ew licenses,
eeeress ch an 9l!s, and ca ll sign chan9l!s for
t h e p receding 6 months.

PUb lica tion d ate l or t he 1 9 8 7 Call boo k s Is
December 1, 19 8 6 . see y ou r dea ler o r order
n o w elirectly fr om the Publ isher .

The I n ter na tion a l Ca llbOok lists the
amateUf$ In coun t r ies ouUlde North
A merica . Coverage inclu des Sou th A m eri ca,
Eu rope, A frica , A sia, and the Paci fic area .

RADIOAMATEUR IIb kc a DD INC, ...31

~
• De pt. 8

925 Sherwood Dr _, Bo x 24 7
La k e Bl uff, IL 600 4 4 , U SA

Tel ' (3 12J 234~600

The N o rth Amertcan Ca li bOOk lists the cens.
na mes, and address inform atlon for ucensed
amateurs In all countries from Cln.ad a 10
Pan ama Inclu di ng G reen lan d . Bermuda . an d
the Cari b be an isl an dS mus HawaII and the
U.s. possess io ns.

Continuing <1 66 year t radition, l h er. are
three new c.ll bOOk$ for 1987.

D ceueee« Su p p lemen t, publish ed June 1st
Incl . sh i ppin g within U SA $ 13.0 0
In c l. sh ippi ng to f oreign countr ies 14.0 0

The ' Fl y ing Horse"

sets the standards

SPECIAL OF FER

1987
CALLBOOKS

D Nor l n A meri can Ollboo k
incl. sn ipping w it h in USA $28.00
IncL sh iPping t o foreign co untries 30.60

D tntern et to net c eneee«
inCl . ship pin g with in U SA $28.0 0
Inc l. sh ipping 10 lorelgn c o u nt etes 30 .60
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causes the 7432 to trigger a 555
pulse generator . This pulse out
put is inverted by another section
of the hex inverter and is used to
inhibit the computer from sending
any further data until the CA/lF
function has been accomplished
by the teleprinter.

A short software routine is used
by l ouis to set up the computer to
output at the proper speed , and
with the proper delays. The follow
ing could either be typed in direct
ly , in the command mode, or
placed into a short program:

l ouis' solution is certainly one
way to solve the problem , but I am
inherently lazy and would like to
propose another one. How about
a software " filter," which watches
the output to the teleprinter and
forces a delay in software when a
carriage return is sent? A few
years back, I wrote such a routine
for a Selectric driver, and a similar
rou tine for an ASCII-encoded
printer wouldn't be too hard. I
might add that, once such a filter
is "constructed," some more
smarts could be added with little
difliculty. I' ll put something to
gether and let you all see it next
time.

Gene Wagner WA7ACA 01
Longview, Washington, dropped
me a leller with his view of AnY
on the ham bands. He says he
started out with the old Model 14s
and slowly entered the computer
age. Now he has an IBM PC with
" all the nice things that go with it,
and (he basl about 2,400 ATIY
pictures in [his] mee that (he ex
changes) with other pix nuts
around the world."

He questions the availability of
programs for the multitude of PC
compatible users, however. It is
Gene's impression that those of
you who are using any of the
"clones" out there are shut out
from the bulk of good AnY pro
grams. Is this so? I have heard
ve ry little trom PCfPC-c lone
users, and would look forward to
some of your input. let me hear
from you, and I'll be more than
happy to open a window to all of
your experiences.

I have been thrilled at the num
ber of electronic messages I have
received, several of which have
ended up in this column. Whether
on CompuServe (my ppn is
75036,250 1) or on Delphi (user-

.,.

® lOll . ...,n

@ tSTOP.'TS

G:l 7 "T COO(

transistor 02 and its associated
parts have been removed; modifi
cations to the circuit of Q1 are as
shown.

In order to provide a hardware
detec tion of a carriage retu rn .
and thus force a hold on data
transfer while the type basket re
turns, the circuit in Fig. 2 can be
constructed .

According to l ouis, the data
signal is taken from the AS-232
port of the Color Computer and is
inverted in one section of a hell:
inverter to make it compatible with
the input 01the UAAT. Two clocks
using 555s provide the timing sig
nals fer the UAAT.The input clock
is made Iront-panel adjustable to
be compatible with the data signal
speed coming from the computer.
The other clock is set to the Model
33 printer speed of 100 wpm. The
serial bit stream output from the
UAAT is inverted in another sec
tion of the hell: inverter and drives
a transistor printer magnet circuit.
The parallel data output of the
UAAT receiver section is cross
connected to the data input of the
UAAT transmitter section. These
same lines are monitored by the
carriage return detector circuit.
When that command is received
from the computer data stream, it

.,.
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Fig. 2. Interface unit diagram. Hard copy with a Mode/ 33 ASR.
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should be one in the first quoted Digital Group. The computer
string (space 3) and in the second, picked was a TR$-80 Color Com-
after the CHA$( 10) (underline puler, but when he tried 10 con-
space). There is one more, in the nect the Model 33 to the R&-232
last SIring, between the 6 and the output of the CoCo, he had a lew
period. If you count the characters problems.
in the string, with each CHRSQ as louis notes that the printer
one character, you should get 31 would print right across the page
characters. The Baudot l TA$ and pile up at the end of the line. It
character set is in LS, and the apparently did not recognize the
FIGS character set in FS. They carriage-return and line-feed sig-
should both be the same length nets from the computer. During a
and represent the same cnarec- literature search for data on the
ters in the same order, just with a Model 33 and its applications, he
different case. l et me know if this found several hints on possible
solves the problem. solutions to this problem. First,

Some time ago, louis I. Hutton the computer was programmed to
K7YZZ of Bellevue, Washington, limit its line length to 72 cnerac-
acquired a Model 33 ASA Tele- ters . Then a circuit was designed
type machine to replace a Model to tell the computer to stop send-
28 KSA that was connected to his ing and wait until the Model 33
Digital Group Z-80 computer. The had finished its carriage return
problem with the Model 28 was and line feed when it reached its
that when the print driver routine 72nd character or when it reo
was changed from Baudot to ceived a CRll F from the comput-
ASC II , an ASC II-capable ma- er. The computer was also pro-
chine , such as the Model 33, was grammed to send the data at 110
needed. Once a modi fication to baud, the speed needed to talk to
the Model 33 to allow driving with a Teletype machine.
TIl-levet signals from the Digital Fig. 1 is a diagram of the modifi-
Group computer was accom- cations louis made to the printer
ptished, all was working just fine. magnet driver board of the Model

Then l ouis got interested in 33 ASA to allow driving with TIL
packet and assembled a new level, rather than 2O-mA current
computer system to replace the loop levels. It should be noted that
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Phone for Information or to Order.
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name is MAACWA3AJA) , I am
always delighted to receive your
electronic comments or ques
tions . I wou ld even ventu re

the statement that , if you did a
survey, you would lind that the
E-mail questions are answered

quicker than the posted ones
I think my record E-ma il response
was while the sen der s l ipped

MILITARY TECHNI CAL MANUALS
lor old and obsolete equipment. so
page catalog. $3. MIlitary Technical
Manual Service, 2266 Senasac Ave .,
Long BeachCA 90815 . BNB045

MARINE RADIO: Marconi CanadaCH·
125 synthesized AM/SSB transceivef,
22 channels on 4. 8, aod 12 104Hz, 125
Wans, 1211 de. NeverUSed, list $1 ,995,
asking $1,495. Perry Donham KWl0,
70 Rte. 202 North, Peterborough NH
03458. BNB041

QSls to order. lIarietyofsty1es,colors,
card stock , W4BPD osts. PO Drawer
OX, Cordova SC 29039. BNB260

THE DX 'ERS MAGAZINE. Up-to-date,
infotmatiYe , interesting. Compiled and
edited by Gus Browning W4BPD.
DXCC Honor Roll Certificate 2-4.
Send for free sample aod subscription
inlonnatoon today. PO Drawer OX,Cor,
dova SC 29039. BNB26t

IMRA- Inlernatio nal Mission Radio
Association. Forty countr ies, 800
members. Assisls missionaries wilh
eqotprnent loaned , weekday net .
14,280 104Hz, 2-3 p.m . Eastern. BrOlh
er Bernard Frey, 1 Pryer Manor Road,
larchmont NY 10538. BNB32$

RADI O TRANSCRIPTION DI SCS
WANTED. Any size, speed. W1FIZ_
WG, Box 724, Redmond WA 98013
0124. BNB341

XEROX MEM ORYWRlTER_ parts.
assemblies, boards, manuals. Free
help with service problems. W6NTH.

out ottne room for a second. Any

way, leel free, as always, to send
your comments , questions , or
suggestions to me either on-line

via the above systems or by wayof
the plain old Postal Service at the
address at the head of this

oolumn.
Those of you who m ay be new

to 73, th is being a new year and

_ I Sonyour FI ' __ c.nf

Box 250, Benlon AR 72015: (501}-n6
0920, BNB404

DOCKING BOOSTERS- Fanlast ic
so-wen (50-Watt with GaAsFET
preamp) console amplifiers lor your
VHF or UHF hand-held transceiver,
from $129.95. Write for free catalog 01
all our communications products, Sky
wave Radio, Box 0 ·1 , 943 Bobletl,
Blaine WA 98230. BNB407

HAM TRADER YEUOW SHEETS, in
our 24th year. 6IJy, swap, sell ham-ra·
dio gear. Published twice a monlh. Ads
quickly circulale-no long wait for re
sults. SASE for sample copy. $12 for
one year (24 issues). PO Box 2057,
Glen Ellyn IL 60138-2057. BNB412

QSL CARDS-Look good with top
quality printing, Choose standard de
signs or fully Ct1Stomized cards. Beller
cards mean more returns to you. Free
brochure, samples. Stamps acpreciet
ed. Chester OSls, Dept. A, 310 Com
mercial, Emporia KS 66801 . BNB434

TOWER CLIMBING SAFETY BELTS
and accessories. Free specs. Avatar
Magnels W9JIIF, 1147 N. Emerson #7,
Indianapolis IN 46219-2929, BNB458

FIND OUT whal else you can hear on
your general--eoverage transceiver or
receiver . Join a shortwave radio listen
ing club . Complete informalion on ma
jor North American clubs aod sample
newsteuer $1. Associalion 01 North
American Radio Clubs, PO sox 462,
Northfield MN 55057. BNB464

all, who are read ing this column
lor the first time, may be interest
ed in my periodic offer 01 reprints

from past issues of AnY l oop .
There a re abo ut eight editions,

whiCh deal with subjects ranging
from the basics of AnY and digi-
tal oommunication to one-chip in
terfac ing circuits. There is a list of
availa b le to p ic s, which Can be

" HAMLOG" COMPUTER programs.
17 modules aUla-logs, sorts 7-band
WAS!DXCC. Full·feature editing. A~
pie $14.95, IBM or CP/M $24.95. Much
more. KA1AWH, PO Box 2015, Pea
bodyMAOl960. BNB467

QUALITY ELECTRONICS SERVIC·
ING. HF aod VHF repair . Restoralions
and mods. All makes. ContaC1 Quality
Electronics, 815 Hwy. 190, Mandeville
LA 70448: (504)-626-5801. BNB471

CABlE TV CONVERTERS and acces
sories 01 every Description. (Dealers
wanted,) Catalog $1. Crosley (L), Box
n7,Champlain NY 12919. BNB473

WANTED: Old Western Electric. ACA.
Radiotron, Mcimosh, MarafllZ. Dyne,
co,Telefunken, Tannoy, Allee-lubes,
speakers, amplifiers. Maury Corb,
11122 Alwell , Houston TX 77096:
(113)-728-4343. BNB479

lEAAN COOE on your MacintOSh or
IBM PC. CODE-PRO takes you from no
knowledge to prollcient copy. Specify
computer. $10 plus $2 s&h. Trio Teen
ooIogy. PO Box 402, Palm Bay FL
32906. BNB490

DIGITAL AUTOMATIC DISPLAYS lor
FT,101s. T$-520s, Collins, Swan, and
all Olhers. Six 112- digits. 5- wide by
1-114- high metal cabinet. Send $lIar
information and receive a $30 ere
count. mcruoes comparisons of the
simple BCD readouts fouod in new ra
dios and our " Calculaling Frequency
cccmer'' readouls. Please be specific.
Grand Systems, Dept. A, PO Box 3377,
Blaine WA 98230, BNB496

NEED copy of Knight-Kil T60 xmtr
manual. Will reimoorse lor costs. Phil
WAS,JXE, 800 Kendall Avenue. Kala,
mazoo MI49007. BNB497

POSTCARDQSLKrr~s~

cards and pholos to OSLs! Siamp
brings circular. K·K Labels, PO Box
412, Troy NY 1218t.Q412. BNB498

MICROWAVE VCo., Watkins.John.
son V901, 3.6 GHI: to 5 GHz, $35 post
paid. Send SASE lor more infO. Stan
Bode. 2248 Lockwood, Carrollton TX
75007. BNB499

LONG ISLAND ARRL INDOOR HAM.
FEST, Sunday, February 15, spon
sored by L1MARC al the Electricians
Hall, 41 Pine Lawn Road , Melville,
Long Island NY. Door opens al9 a.m.
for ooyers, noone admitted earlier, Ex,
hibilors at 7:30. Send reservations to
Hank Wener WB2ALW, 53 Sherrard
Street. Eas! Hills NY 115n. Our 4' x 6'
tables are $12 each or bring your O\iYn
at $1.50 a loot with an sa minimum.
Each lable sale admits one person. ad,
ditional workers at $3.25 each . Check

yours f o r a seu-aodressed .
stamped envelope, sent to the

above address.
My next column ncioe a few pre

d ictable items, such as the pro
gram hinted at above and a lew
surprises. Surprises, you say?
B u t of course-otherwise it
wouldn't be 73, and it especially
wouldn't be AnY loop! .

payable 10 L1MARC must be with reser
vation. Buyers admission is $4 at the
door and $3.25 in advance with SASE.
Send cheek payable 10 L1MARC to
L1MARC TIcl<.et$, Mar1l Naclel NK2T,22
Spnnglime Lane East, LeYittowo NY
11756 by 2/5187. To avoid overcrowd,
ing. everyone must pay an admission.
Special gifts will be awarded to some
advance buyers. L1MARC VHF rig clin
ic will be on haod. Al Exit 49, north of
the LIE, go north a block to Pine Lawn
Road, turn tighl to sileoAdditional inlo.
call at night Hank (5 t 6}-4&4--4322.
BNB500

SIXTY-FOOT JACOBES WIND ELEC
TRIC STEEL TOWER , twelve-foot
square base. Bolted construction, dis
assembled, can be hauled in pickup.
$l5O.l0nnie D. Wright, Ale . 1, Box 38,
Albert KS 67511 ; (3 16)-982·4519.
BNB501

TR5-80 4P/KANTRONICS UTU RT
TY. Spht-scraen. 10 user keys, file
transfer . Runs in Mod 4 (80 char.)
mode. $30 to COMMPRO arrv. cia
KB6IC, 3711 Gayle Avenue, Omaha
NE 68123 . BNBS02

ATTENTION1 Kenwood T5-4305, T5
44OS. T5-940S; ICOM 745 and 751 ;
Yaesu FT·757GX 0\iYnet'$! ModiflC8toon
for general-<:overage transmit the tight
way, $5 each or 3 lor $10. Many other
mods available. Money order or cash 10
W.Thomas. PO Box 96, Uniontowo PA
15401 . BNB503

CLEAN GOODIES. Kenwood: 00.5,
digital readoul lor 520 sefies, $189;
T8-5205 WIth CW filter, $445; R-2000
generak:overage rCYr, $425: T8-830S
xcvr. $515.Drake: T4XC xmtrwith AC4
PIS. $285: FA-7 forTA7, 535: MN·2ooo
2·kW antanna tuner, $200: AUX 7
board for TR7, $45: MN-27oo antenna
luner with 8-1000 balun, S350. Yaesu:
FL-2100B with 10 meters (1 ,200-Watt
amp) , $450: FR·1015 with manual,
5299: dummy load, 350 Walls, $59 ,
!COM: 1C-740 xCYr,Ioaded, 5625. Tony
Munro K3UKW, {215)-27 1·8898.
BNB504

HAPPY NEW YEAR from the Crew at
Junior High School 22 on Manhattan',
Lower East Side, learning English
lhrough amateur radio. Be a winner in
871 Send us y(lIJr OSL via WB2JKJ,
and we might send you our OSL otlhe
Week Award . BN8505

APPLE 1I +/c/e MORSE CODE PRO
GRAM. Menus. 31 modes, lesson
plans. graphics, word processor, 1
100 wpm, etc. Wme LARESCO . PO
Box 2018, 1200 Ring Road, Calumet
Ci ly I L 60409 : (3 12)-891 ·3279 .
BNB507
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The ultra-compact IC-735 all-band, all-mode liP transceiver with 12 tunable memories,
100 w atts output. and a general -coverage receiver.
AND

.. A 1'5-55 switching power supply .
AND

.. The critically-acdaimed 5M·1O d esk microphone with a built-in graphic equalizer .
AND

.. The amazing AT-ISO automatic antenna tuner.
AND

+: The GC·5 World Clock to log allihe hours you 'll pUI on yo u r new rig!

Gel a pencil right now and fill in the attached entry
blank-and start making room for your new ICOM
station!
IN5TANTSAVINGS You 're always a winner with
73: Subsc ribe now and pay only 519.97 for one
yea r-you save over S15 0 (( the cover price! Or put
over $35 back in your pocket when you sign up for 2
years!

Imagine this complete ICOM station as the center of attention in your
new shack! Yes, we're giving it all away in 73's Instant ICOM
Sweepstakes. Here's what you could win:

•

OFFICIAL RULES
(No Purchase Necessary)
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FLA SH!
THE AULD MUG AWARD

Here in VK6, Australia is de
lending the right to hold the most
coveted trophy in yachting-The
America's Cup. In celebration of
this important sporting event, the
Western Austral ian Division of the
Wireless Institute of Australia is
oHering an attractive award : The
Auld Mug Award!

To qualify for the award , the
following conditions must be
satisfied :

1) Stations outside Australia
(OX) must obtain four (4) points by
(a) communication with four li
censed amateur stations in VK6
(one point each); (b) commur aca
tion with the specter-event station
VK6CUP (four point s).

2) VK stations must obtai n
twelve (12) points by (a) communi
cation with twelve licensed ama
teur stations in Perth; (b) eomrnu
nica tion with VK6CUP plus eight
Perth stations.

3) All authorized bands and
modes are permitted.

4) All contacts made alter Octo
ber 5, 1986, until the final deciding
race in February 01 1987 will be
elig ible.

5) All contacts musl be listed
showing date, time, band or fre
quency, and RST report .

6) Shortwave listeners are eligi•
ble as per the above rules.

7) OSL cards are not requi red
as proof of valid contacts. but the
applicat ion must be certi fi ed
correct.

Applications should be sent to
Awards Manager, W.I.A. (VK6 Di
vision), PO Box 10, West Perth
6005, Austral ia.

AUSTRALIA

J . E. Joyce VK3YJ
44 Wren Street
Altona 3018
ViCtoria
Australia

Holland, who also is a publish.
er . (Dick Kraayveld PA3ALM is
the th ird). II you want to know
how come "t" was the shortest
complete telegram ever sent ,
ask that your SUbscrip tion be
gin with the Autumn issue. As
the maiden English-version is
sue, it could become a collec
tor 's item, also.

Cyprus. SB4JE writes that if
you wish " to become, together
with the local people, protagonists
in a feast of human euphoria .
to banish every care 01 nre to
feel innermost comfort and free
dom in an atmosphere of unre
served tratermzauon land if you
wish) to infuse into your being the
rays of the sun, the breath 01 the
breeze, the lucidity of the atmo
sphere ... , " then come to the Li
massol Wine Festival, the first
fortnight of every September, and
drink some Cypriot wine , with
4,000 years 01 wine-making expe
rience behind it. Last September
you could have attended in spirit
(rather than in spirits) with a con
tact with special-event station
C4LWF. For the first 1,000 cards
received through the Cyprus BOo
reeu or via SB4JE, a commemora
tive OSL diploma will be sent free
of charge, together with a special
prefix OSL card. (Watch for more
info in this column in July or Au
gust if the station is activated
again.)

Greet Britain. " OTO? " asks
G4FAI, aka Tony Smith, one of
the three producers of Morsum
Magnificat, in the Autumn edi tion
01 that quarterly publication. It
is the first regular English.lan.
guage edition 01 the magazine,
which has had a Dutch edition
for three years . Morsum Magnifi.
cat " is for all Morse enthusiasts
[bring ingj together material ,
which would otherwise be lost to
posterity, providinq an invalu
able source of interest, reference,
and record , relat ing to the tradi
tions and practice of Morse." A
year 's subscription is available
for a US $10 bill sent to Rinus
Hellemons PArlBFN. Holleweg
187,4623 XD Bergen op Zoom,

u

/
/

ROUNDUP

Ceneda , The Boy Scouts
staged an impromptu DXpedition
to SI. Paul's Island (off Cape Bre
ton) last summer, and a couple of
amateurs put CY9SPI on the air.
Congratulations Irom VE1CBFt
OSLstoVE1BIZ.

ber: We must receive your infor
mation weeks before it can be
published! If you want to see
something in the Apnl issue, for
example, it must reach us by
February 1st-by March 1st for
the May issue. and so on. some
times short items can be dropped
into "Roundup " (a new sec/ion,
see below), even if not received
here until 10 or 15 days after the
first of a month, but only some
times!

NTERNATIONAL
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73

Three emissaries of Dionysus, L to R, Aris 5B4JE, Andy 5B4/R, and
NiCOS 5B4CV.

Let this be our New Year 's Greetings to you all-just change the dates.1 This came from (and thank you to)
RADIO, theJoumalofthe Federation ofAmateur Radio Societies ofIndia, for January, 1986./l was a reprint of
a card designed by Kamlesh Amin, who is in the travel business.
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II is increasingly d,fficuft for us
to select the matenal to print here
... sadly setting aside the rest .
Here are some tips 10 help con
tributors decide what to send in.
In this order. desirable material
includes:

1) News items on ham activities
in your country which amateurs
everywhere will find useful, in/or
mative, and/or highly interesting.

2) Reports on licensing require
ments and procedures (for visiting
hams, but also for residents jf soe
ciaf in some way whiCh would be
of intemational interest).

3) Awards and contests that
promote inter-nation activities_

4) Human interest stories, his·
toric items, and so on.

For time<ritical items, remem-

NOTES FROM FN42



G nHlpA

• Frequency accuracy. + . 1 Hz maxrmurn - 4O"C to + 85°C
• Frequencies 10 250 Hz available on special order
• Continuous tone

Group B
TEST-TONES: 1UUCH·TONES: BURST TONES:

~Xl "" 12<" reoo rase "''' 2<00
'000 r-e 1336 16'" ''lOO 2200 "'"1>00 '" 1417 1700 "'" "''' 2>00
2175 ..1 1633 "'" 1000 2300 ,,'"
"OS ' 800 2100 "'".

67.0XZ 91.5 ZZ 118 ,11 28 1St..7 5A
71.9 XA 94.8ZA 123.0 3Z 162.258
74 ,4 WA 97.4 Z B 127.3 3A 167,96Z
77.0 XB 100,01Z 131.8 .'B 113,8 6A
79.7 SP 103.5 1A 136.5 4Z 17996B
82,5 YZ 107.2IB 141,3 4A 11l6.2 tz
85,4YA 110.9 2Z 146.24B 192.8 7"-
88 5 YB 114.82A 151 ,4 5Z 203 ,5 MI

• Frequency accuracy. ± I Hz maximum - 4O"C to + 85°C
• Tone length approximately ] 00 rns . May be lengthened.

shortened or eliminated by chang ing value of resistor

Model TE-64 $79.95

I/!fnfj COMMUNICATIONS SPECIAi.ISTs
426 West Tafl Avenue. Orange. California 92661
rsoo 854-0547/ California : (7 14) 998-302 1

OUf new Universal Tone Encoder lends its versa tili ty
to all tastes. The menu includes all cress. as well
as Burst Tones. Touch Tones, and Test Tones. No
counter or test equipment requi red to set frequency -
j ust dial it in. While traveling , U~ it on your Amateur
transceiver to access tone operated systems, or in
you r service van 10 check out your customers' re
peaters; also. as a piece of lest equipment to modulate
your Service Monitor or signal generator. II can e ven
operate off an internal ninc volt battery. and is available
for one day delivery. backed by our one year warranty.

• All tones in Group A and G roup B arc included .
• Output level flat to wit hin 1.5db over entire range selected .
• Separate level adj ust pols and output con nec tions for each

lone Group.
• Immune to RF
• Powered by 6-]Ovdc. unregulated at 8 rna.
• Low impedance . low distortion. adj ustable sinewave

out put . Sv peak-to-peak
• Instant start- up.
• Off position fur no tone OUlpUI.
• RCVCl1ic polarity protection built-in .

Food for thought.



OK3CD A/P 28,789 ; OK 1KEI ,
OK1KOT/P

Input according to license class:
- 144 MHz-QK1KTUP 209,866;
OK1KRG/P,OK1KIR/P
- 433 MHz-PAQPLY/A 71,428;
OK1KIRIP,OK1DIGIP
. 1296 MHz-PAQPLY 29 ,225:
OK1KIRIP,OK1KEI/P
• 2320 MHz-PA(JPLY 3,890:
OK1KIRIP,OK1KKDIP

The 1985 OKoX Contest results
were (winner and score, 2nd and
3rd place stations):
- Single op , all band-LZ2WF
225,180; RB51M, UA1DZ
- Single op, 1.8 MHz- oL1 YD
6,578; U0 2PO, DL7MAE
• Single cc. 3 .5 MHz-UP2BOA
11 ,415; HA60A, Y2710
- S ingle op , 7 MHz-LZ2B E
27,559; HA1XA, OK3LL
- Single op, 14 MHz-OK6DX
35,685; UA4RZ, 12VXJ
- Single op, 21 MHz-UAISAU
9, tn; LZ1NG, W 8JA
- Single op , 28 MHz- IK2CLB
126: OK3YX, YQ6DDF
- Multi -op , all band-UB31WA
257,796: UP1BWW, OK5W
- SWL-OK l-11861 52 .080;
QK1-1957, UA&-150767

RTTY. Mirek OK 1AWC made
these rare con tacts on the 14-MHz
band recootly: TA8OX, WA9PCII'9Q5,
TI2PI , OE3HGBIYK, 5NQALH ,
PZ1DX, A4XRS (Box 981, Mus
cat), AM80RM (Boll 162, santa '
Cruz de ta Palma), 9H1EY/A, and
SV5TS (Box 251, Rhodos Is£and).
In the 1985 SARTG RnY Coo
test, OKlOAZ (radio club) placed
third in the world in the category of
collective stations, with 58,000
points lor 98 contacts. In SWL,
OK1-30342 placed fift h in the
world with 7,300 points.

OX. Peter SP7EWL W()(1I($ from
Cameroon as TJ1AF and asks
that OSLs be sent to his home
callsign. Last February, the mem
bers of the Soviet polar expedition
(sponsored by the magazine
Komsomo/skaja Pravda) were
broadcasting as 4K8COC. They
were sailing on an iceberg. OSL
viaUA3AOC.

INDONESIA

Erlangga Suryadarma
YB08ZZN85BZ

ORARI Nari0n8.1QSL Bureau
POBox 96
JalcarJa JOOO2
1--
This concludes the overview f9

pori on Indonesia, parts I , 2, and

CZECHOSLOVAKIA

Rudolf Karaba (OK3KFO ARC)
GogoI'ova J882
95SOJ TopoI'csny
Czechoslovakia

Winners. Nearly a year ago
OK3LQ succeeded in contacting
EI5FK via aurora, lor a distance of
1948 km- a new Czechoslovak
record by means 01 this kind 01
propagation on the a-meter band,
breaking the 1982 OL7BDQ rec
ord of 1811 km with GI8YoZ. Ra
dioclub OK2KZRlP made a new
Czechoskwak record with station
SM7GEP (904 km): OK2BFH also
worked this station, but at 902 km.

Every first weekend in July the
Czechoskwak amateu r radio or
ganization holds a Field Day for
Europe. The 1986 contest results
are (winner and score, 2nd and
3rd place stations):
- 144 MH z ( Input 5 W)
OK3KFF/P 91 ,591; HG6V/8 ,
OK3KAPIP
- 4 3 3 MH z ( Inp u t 5 W ) -

ones such as CP, LU, CX, ere>
but now in AnY.

A lew months later. I discussed
the subject with my good friend
and enthusiastic nxer. Enrique
CE3BBW, who was experiencing
the same frustration I had gone
through, and quickly convinced
him to get into AnY. Today we
both hold RnY OXCC. We are
always in touch via 2 meters,
passing on information about new
ones heard that are needed .

In my ca se , and I am sure
Enrique feels the same way, I
have regained interest in the~
by, whi le keeping up with the ac
tivi ty I like the most, oXing. Per
haps this article can inspire a ham
whO might be just about to dump
his rig mtc the garbage can.

Granted, it is not easy for a
Dx er whose mother tongue is
not English to type in a loreign
language, but after some experi
ence one realizes that one can do
well with a few, pre-learned sen
tences. Also, AnYers are c0nsid
erably fewer in numb er than
phone nxere, so competition in
pileups is less. One finds sports
manship, lair play, and good man
ners, too; breakers are practically
unknown. All in all , it is a wonder
ful experience.

By the way, if you need a CE on
AnY, CE3BBW and I are usually
fiddling around with the keyboard
on 20 meters after 0000 UTC.

OXING AGAIN-IN RTTY

CHILE

Patricio Fernandez H. CE3GN
POBox J478J
Santiago
Chile

The same time, the short three
element yagi gave way toa Telrex
Mortarch six-element beam. C0n
tests became less difficult for him.

Talma was the world winner in
the following contests: CO WW
CW in 1962, 1964, and 19n : CO
WW P!lone in 1969; COWWWPX
CW in 1979; and ITU Phone/CW
in 1978.

Asacomplete oXer, Talma also
has the OXCC Award with 351
countries in the mixed mode, 30 1
in phone , and 250 in CW oHe is an
Honor Roll member 01 the WPX
(mixed, CW, and phone) and now
is working slowly to the 5BDXCC
and5BWAZ.

Talma says that the best experi
ence he has is while in a contest
pileup when an old lriend calls him
just to wish him good luck. That is
his small WORLD!

All of us know well that amateur
radio offers the individual many
different fields of activity. As in my
case, thousands ot hams kwe OX
ing and oeceete most of their time
to it. A problem arises, however,
when one has reached a certain
level of countries worked and sud
denly the going is getting rough.
One is just plain stuck, with practi
cally no hope of working a new
one because 01 poor conditions,
or, simply, because after the 300
WOOled level, it is next to impossi
ble to log more than one or two
countries per year at the most.

This happened to me a few
years ago, and I was pretty demor
a�ized by the fact that I had lost
interest in the hobby; I had lost the
joy 01 continuous DXing. If I were
to reach the HonorRoll, at the rate
I was going I'd have to wait for at
least six or seven years.

After some weeks 01 thinking
aeon it, I stJCkSenly realized that
the solution was simple and easy.
Why not start all over again with
DXCC. bu1 this time in RnY?

I bought a simple Tono Theta
7000E, and after a few sessions
with it felt as comfortable as in
SSB-and there I was, again
chasing OX as in the good old
days. I had forgotten the exquisite
happiness of working easy new
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BRAZIL

Gerson Rissin PYtAPS
POBox J2J78. Copacsbana
20000 Rio de Janeiro, RJ
Brazil

In almost every contest one is
used to hearing PY40o-and
sometimes ZW400 or ZY4QD.
Talma Drummond PY40D is sure
Iy one 01 the best contest opera
tors in the world , SSB and CW.
The trophies he has won are the
best proof of that.

Talma is a lawyer and 57 years
old . In 1956 he got his license, and
a CW OSC with OH2YU was his
first OX. On that occasion he was
very excited and almost unable to
copy a single word transmined by
OH2YU. After that very difficul t
OSC, he never stopped . In the
same year he look part in the CO
WW Contest on 7 MHz, and his
first OSO was with JR6AK in Oki
nawa. The transmitter was home
brewed, using a 6L6 lube in lhe
final , and the receiver was an
Echophone model EC1A.

Trying 10 improve his rig, Talma
changed a few items during his
first year. He moved to an 807
tube in the final and a National
NC2-40D for a receiver. Talma
was not happy yet. Uttle by little
he wired a linear amplifier with two
4-25OA tubes excited by an Italian
Geloso G-209 .. . and serious TVI
resulted. Then he bought a Heath
kit oX-1(IO transmitter with a Na
tional NG-JOO receiver.

It was in the ear1y days of SSB
and only a few stations were
heard on the bands . There were
only four in Brazil, and Talma was
one of Ihem. First with a Hase
master II with a Band Hopper vfo,
and finally, in 1960, with the
Collins s-Line, KWS-1 and 75A4 .



Uncle Ben says...

"I give you
much more than
just the lowest price...

When you get that exciting new piece of
equipment from me, you know you are
goi ng to be com plete ly happy .. ,
I see to it , personally' I also give
you earliest delivery, greatest trade-in
allowa nces, my friendl y assistan ce
in every possible way,

Just ask any of th e man y th ousands of
hams all over th e wo rld w ho have been
enjoying my friendly good service
for over a hal f a century, 73, Uncle Ben,

!

\
"Unc le Ben " Snyder, W2S0H

the head man of

IlAqqlSOM
"HAM HEADQUARTERS,
USA ' " ... Smce 1925'

W2S0 H

~~_ d' ,
I

I: • • ; l--•• • • •• ---• • • •---•• •• --•-

• SEE ME...
At one of the world 's largest
Ham Supply Centers'

Kenwood TH21AT, 31AT, 4,AT I

• WRITE ME...
For my prompt.
personal ep ly .

Kenwood T5·9405Kenwood TM-2570A

-

• CALL ME. ..
(516) 293-7995

I II150M
HAS THEM ALL!
KENWOOD

• - ..- - ,..:iI1-' -- -
!!I •. _. _,

~- ~."Ii!"~ Ii!" . -- ••• • • "

0
• _. - -- --- " - - '- j

- Kenwood T5-4405

, 1

!Wr'
Kenwood TS-711A (2m)

TS-811A (70 em)

Kenwood TR·2600 , TR-3600
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(RnY Mailbox)

Jerusalem
SaledlGalilee
Tel-Aviv

Beersheba 145.325
Eilat 145.675
Haifa/Northern Coastal Strip

145.675
145.300
438.800
145.625
145.350
145.n5
438.650

Manager: Mr. M. Maruto YB0TK,
PO Box 96. Jakarta 10002, In
donesia.

WTEA. Issued for contacts with
ARRl OXCC countries along the
equator: C2, HC, HCS, HK, KH1
and KB6, PP-PY. PYli (St. Peter),
S9 (Sao Tome), T30, T31, T32,
TN, TA, YB5. YB7. YB8.5X,5Z,
50, 80. and 90. Issued in three
classes: I for 15 countries, II lor
12, and III for 8; in ali classes ,
contacts with YB5, YB7. and YB8
are obligatory . Awards Manager:
Mr. Ben S. Samsu YB0EBS. PO
Box 96. Jakarta 10002, Indonesia.

1987 Contest Calendar. 1987
information had not arrived by
press time. but two fixed-date con
tests are DRAR/ Anniversary, July
6-8. and Indonesia tnaeoen
dence Day. August 17-18.

You can also hear many OSOs
on the simplex channels wh ich
are generally to be lound Irom
144.500 up. Being in IARU Region
One. we stick to the standard
band plan as much as possible,
two meters being from 144 to 148
MHz.

Restructuring of caneqns: With
the growth of the amateur pcccre
teo. the authorities have decided
to make the caUsign indicative
01 the class of license. Novices,
who are limited to CW ORP on 40
and 15 meters , will be using calls
from the 4Z9AAA-4Z9ZZZ block.
Grade B amateurs, with lull fre
quency privileges but limited to

ISRAEL

Ron Gang4Z4MK
Kibbutz Urim
Negev M.P.O. 85530
Israel

Update on Israeli repeaters : All
amateurs visil ing Israel are invited
to use them and get to know the
locals. On two meters, all are with
input 600 kHz below the printed
output Irequency, and on UHF the
input is 7.6 MHz down. All are
straight carrier access-no spe
cialtones are required .

be valid , all contact or listening
must have been made on or after
July 9. 1968. Cla im must be
accompanied by a OSl card list
(GCR) furnished with the calisigns
of stations worked, dates, bands,
and modes meeting [award re
quirements]. OSl card list must
be accompanied by a statement
from the applicant's national s0

ciety, ctub station , or from any
two amateurs other than the ap
plicant, that the OSL cards of
the contacts listed are in the
possession 01 the applicant, and
that the items 01 the cards are cor
rectly listed. A lee of US $8 or 16
IRCs will be charged per award
and should be sent along with
the appl ication to the respec
tive awards manager (personal
checks not acceptable). Only con
tact with land stations will be
acceptable."

JA. OX stations need contacts
with 20 stations, including at least
one club station, in the ecall area.
(Indonesia stations need 50 con
tacts including at least five club
steucns.j Club stations are: YB0
ZAA,ZAB.ZAD,ZAE.ZAF,ZBA.
ZBB. ZCA, ZCB, ZCO, ZCE. ZDB,
ZOC,ZOO, ZOE, ZOG,ZEA, ZEE,
and ZZ. Awards Manager: Mr. M.
S.lumban Gaol YB0WR, PO Box
96, Jakarta l0002,lndonesia.

WAIA. OX stations need con
tacts with two stations in each call
area (1 to 0, see Table l)for a total
of 2O-except CO Zone 28 sta
tions need three each lor a total
of 30. (Indonesian stations need
five from each. OSl card list must
include YB , YC , and YO sta
tions in each call area.) Awards

Province

West Java
Central Java
Yogyakarta
East Java
Jambi
South Sumatra
Bengkulu
lampung
West Sumatra
Aiau
Aceh
North Sumatra
West Kalimantan
South Kaliman tan
Central Kalimantan
East Kalimantan
South Sulawesi
Southeast Sulawesi
Central Sulawesi
North Sulawesi
Maluku
Bali
West Nusa Tenggara
East Nusa Tenggara
Irian Jaya
Jakarta Raya
ORARI HO

Equator Award (WTEAlSWl 
WTEA). General rules:

" ORARI awards will be issued
to licensed amateurs lor 2-way
SSB, 2-way CW, or 2-way Rny
contact, mixed or single mode .
mixed or single band, on 80. 40,
20.15, and 10 meters only. SWl
awards in the same category will
also be available. The applicant
may request endorsement for
such distinction accordingly. To

CWfRnY
CW
RnY
Phone
CW
RnY
Phone

Suffixes

AB-YZ,BAA-YZZ
AB-TZ, BAA-TZZ
UA-YZ, UAA-YZZ
AB-YZ, BAA-YZZ
AB-EZ. BAA-EZZ
FA-LZ. FAA-lZZ
MA-RZ, MAA-AZZ
SY-YZ, SYY-YZZ
AB-MZ. BAA-MZZ
NA-YZ,NAA-YZZ
AB-OZ, BAA-GZZ
HA-YZ, HAA-GZZ
AB-GZ, BAA-GZZ
HA-NZ,HAA-NZZ
OA-TZ. OAA-TZZ
UA-YZ. UAA-YZZ
AB-JZ. BAA-JZZ
KA-MZ, KAA-MZZ
NA-PZ, NAA-PZZ
OA-UZ, OAA-UZZ
VA-YZ.VAA-YZZ
AS-Fl. BAA-FZZ
LA-OZ. LAA-OZZ
AA-UZ, AAA-UZZ
VA-YZ, VAA-YlZ
AS-YZ. BAA-YZZ
A-Z, AAA-ll2

Call Area

1
2
2
3
4
4
4
4
5
5
6
6
7
7
7
7

•••••
9
9
9
9
o
1-0

10.100-10.150
18.068-18.110
18.100-18.110
18.110--18.166
24.890-24.990
24.920-29.930
24.930-24.990

ORARI Awards Program. (As
0111185) Available to licensed am
ateurs the world over, lor stations
worked or heard : the Jakarta The Israel Amateur Radio Club honorary president, 4X4AH. opens the
Award (JAlSWl .JA). the Worked ,986/ARCAnnua/ Assembly. L to R: Rami 4Z4LX. Mr. Bar Sela and Mr.
All Indonesia Award (WAIAlSWl · Klepner of the Minislry of Communications, Yanke/e 4X4AH, Evan
WA IA) , and the Worked The 4Z4MO, Aharon 4X4AT. and Yosef4X6KJ(photo by4Z4MK).
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Table 1. Indonesian callsign breakdown by province.

3 of which were in the August,
September, and November is
sues of 1986.

Frequency Allocation and
Band Plan. The frequency alloca
tion for amateurs in Indonesia was
adopted from the WARC Final
Act. Geneva , 1979. and imposed
under the Directorate General of
Post and Telecommunications
Regulat ion No. 39/1981 . The 10
MHz band was approved for oper
ation in 1982; the 18-MHz and 24
MHz bands were approved for
utilization in 1984 on test basis
only, and based on results full op
eeauon will be effective starting in
1989. In view 01the IARU Region
III Association sixth conference ,
ORARI (Organisasi Amat ir Radio
lndoneaia] has proposed the
adoption of the three new bands
as renews:
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KENWOOD
TR2600 "SPECIAL"

· 2 .5 W /300 MW 2 Meter HT
• LCD Read out

: ~~e~~e\~

Sff~\Cf.\
C.O.D.'s Welcome

· Programmable Scanning
• High Stability, Dual Digital VFO's
• 40 Channel Memory
• General Coverage Receiver

T59405

KENWOOD

" DX< ellence"

HFN HF/UHF
BASE ST ATI O N

• Add Opt iona l6m, 2m & 70 cm Modules
• Dual VFO's
• Full CW Break -in
• Lots More Features

' . YAESU•

• YAESU

FT-767GX

FT23/73R
• Zinc·Alunimum Alloy Case
• 10 Memories
· 140-164 MHz, 440-450 MHz
· 600 MAh Standard Opt . 5W

New " super handle"

" NEW"

IC-03AT
. 220 10 224 .995 MHz
• 2.5W. SW Option al
• Built in subtone
• 10 Memori es

• 100 KHz -30 M Hz
• PM Standard
• 32 Memories
• QSK (Nomina l Speed 40 WPM t

D IICOM!
IC-751A

ILiI lJCOM I
IC-112AT
- 140-163 MHz
• JO Memories
• IW. 1.5W opt ional
• 32 10nes built -in

4120-A DIRECTORS ROW, HOUSTON, TX • 77092 • 713-957-8011

FT·2100R
• Duo-Band FUll Duple~

• 25 Wan

FT-209RH
• 5 watts
. 10 Memones
• LCD
• CompaCl

VAESU

• 60 MHZ · soe MHZ ContinUOUS

• KANTRONICS

• KDK

• KENPRO

• KENWOOD

• KLM

• LARSEN

• MFJ

• MIRAGE
• NYE VIKING

• QUATRON

• SANTEC

• WELZ

• YAESU

COD'S WELCOME

• AEA

• AUNCO

• ASTRON

• AVANTI

• SAW

• BENCHER

• BUTTERNUT

• CUSHCRAFT

• DAIM.

• HAM-KEY

• HUSTLER

• HYQAIN

·ICOM

~800·227·7373""""""

•e-l*" """ ...s,"O. , w.,
. Op 5(XI III "'....

KENWOOD

. . ... >0-. . ..._ . f ....__••

.."",_ · 230 ...__• . . .....
"""......,..'omm_ crc SS

TA·2600
1 '>'N3XlIl'''' ,_,<"."'••2 ..... .-..l.Ctl _ ,·IQ"__WI

••'h_"'" Ila( ._~p
._~-.-

TM-2570

• "'O!I' ~ s.:......"11

."4'_ " o-09'O'~F(). T$-940S
· OO C · _ .
• G"" C","..a\lO" ""••..,, •"DX-cellence· '

-::0 525 .East 70th ,AVenue, 1West : .D eiiVer~ CD. 80229. 303-288-7373
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DTM ICROPHONE
Now Keypad Programmable

atcrs 01 the OXstations face finan
cial ruin if they try to meet the ex
pense of cards, envelopes, and
postage to all of these callers.

The serious OXer is aware 01
the proble ms and includes return
postage and a self-addressed
envelope with his OSL. Others
CSL via the bureau. Bureau cards
soon amount to thousands, ex
ceeding both time and money
available for " free" OSLing. In ad
dition, Norfolk Islanders cannot
just hop on the plane and travel
900 miles to the mainland to pick
up tnetr bu reau cards . They,
therefore, are obliged to pay
postage-for cards received as
wett as for outgoing ceres-etc the
VK division handling VK9 cards.
VK9 is composed 01 Norfolk Is
land , Lord Howe Island, Willis
Island and Mellish Reef (uninhab
iled), Cocos Keeling, and Christ
mas Islands.

There is no such thing as a VK9
bureau. The islands do not form a
cozy little group where we can
jump into our canoes and paddle
through balmy waters to a central
CSL bureau' The surest way 10
get a OSL card is by direct OSL
ing, inclUding SAE and postage. Jf
you have heard wamings about
OX stations pocketing pos tage
money and not OSLing, wen there
are such people in the world , but
would such a person be likely to
OSL through a bureau in any
case?

GOODNEWS

Our AM broadcasting station is
operating again. The transmitter
went to tne U.S. lor repairs, but
when it arrived back it was found
to have been damaged in transit.
II then had to go to the mainland
for further repair. Anyway, it may
now be heard on 1566 kHz
(VL2NI) from 1930 UTe through
1130 UTe the followi ng day.
(That's 0700-2300 local lime.)

And the VK9NSNK9NL shack
is rartn' to go after repairs. A cow
chewed and swallowed one of the
phasing lines on the 40m array in
the paddock, the trtbaneer re
ceived storm damage, and the
whole length 01 coax!rom beam 10
shack had to be replaced-appar
ently those nice birds we like lis
tening to in the mornings liked to
peck holes in it . VK9NS is WOrking
160 and 80 almost daily from
about 0630 UTC (our sunset) and
about 1000 UTe, following the
sunrise across the U.S. The hours
will, of course, change with the
seasons, but anyone with a OX
edge can worlo;; out our sunset and
his own sunrise.

NORFOLK ISLAND

Kirsti Jenkins-5mith VK9NL
POBox 90
Norfolk Island, 2899
Australia

Ian Ashley ZL1AOX, and John
Philpott ZL3THJ, escorted a c0m

purer from New Zealand via Lon
don to Marburg. Germany, for AM·
SAT-OL. Although the majOr costs
were mel by AMSAT-OL, NZART
helped cove r the cost of the termi
nal and incidental expenses. This
all came about because Dr. Karl
Meinzer OJ4ZC was impressed by
the sophistication of much 01 the
equipment he saw in daily shack
use when he was here for the
NZART Conference .

At ZL2JW's he noticed a DEC
Digital LST·1 1123 minicomputer
and discovered that it was what he
needed for fast number crunch
ing-it was equipment 01 a class
not readily available in the sec
ond-hand market in Germany.
Ham "connections" connected,
and within a couple 01days a suit
able unit was located and the de
tails 01 equipment, price, and de
live ry were confirmed. These
included installation by ZL3THJ
and the assistance 01 ZL30L and
ZL1AOX (who paid for their own
travel) in coordinating equipment
use between OL and ZL.

Thanks to John Philpott's
preparatory work, the computer
was fired up and the softwarel
parameters g ro undwork done
without a hitch . Other than that,
there were only some initial
headaches inlegrating Karl's
printer into the system. Grati tude
also is due John's employers,
Business Computers , for their
supporl lhroughoul.

HONOR TO VK

Norfolk Island was honored to
have one 01 its five operators
elected to the coax Hall 01 Fame
this year. Jim Smith VK9NS is the
urst VK ever to have achieved this
recognition.

OSLing AND
FINANCIAL RUIN

Operating trcm a place like Nor
folk Island automatically throws
the new operator onto the OX
scene. VK9/S OX, attracting hun
d reds of callers who need the
Island for a new country, II they
are chasing OXCC, they will want
conlirmation of the con tact. Oper-

PROJECTDL

In August of tsas.mree NZART
members, Terry Carrell ZL30L,

General replaces the old Grades II
and I. Entry to the service may be
made at any level ; Novice and
Limited may be held simulta
neously.

Novice privileges: 3.525-3.575
and 28.19-28.60 MHz, 10 W rt
outpill maximum, 30 W PEP. lim
ited : 51.00 MHz to 400 GHz, all
bands, all modes, 120 W output or
400 W PEP. General : lor the first
12 months, restricled to 1800
1950 kHz, 3.5-3.9 MH z, and
28.00-29.70 MHz, and all bands
above 50.0 MHz; thereafter, all
New Zealand amateur bands.
Maximum 120 W mean power out
pill or 400 W PEP.

All existing Grade II ops who
were restricted for the 12 months
lisl ed are now entitled to full privj..
leges, soconsiderable increase in
ZL HF band activities is expect
ed-a thousand or so ZLs are
involved.

Maintenance of a station log is
now at the discretion of the li
censee, but Zts are reminded that
there can be occasions when the
existence of a log can be a useful
safeguard.

C.1I_.-...toI.f.-_, 8DO-JZ7...U

Communications Electronics Specialties, Inc.
803C S. Orlando Ave., Winter Parlt, FL 32789

MakeThe ~~5

c~~-='~

THE

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road
Napier
NewZealand

In April of 1984 , the New
Zealand Post Office proposed to
all ZL amateurs an outline of a
new structure for the Amateur
Service. The result has been
changes in the 1970 Radio Regu
lations as follows.

There now are on ly th ree
grades of Amateur Operators Cer
tificates : Novice , Limited, and
General, with the first now being
permanent instead 01 annua1. The
second replaces, unchanged, the
old Grade 111 (non-Morse) . The

150 Walls output, will retain their
present 4X4, 4Z4, and 4X6 calls
with the two-tetter suffix. Grade A
people, who can run up to 1.5 kW
oUI, will be granled the 4X1 prefix
while retaining their old call
lett ers. These new regulations
should be in effect by the time you
read this, so rejoice, all prefix
collectors!
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OOKING WEST
ily accessible to the general
public."

In most cases, radio communi
cations defined as not " readily ac
cessible" will be legal to mon itor,
unless one of the foregoing ex
emptions applies . "Aeadily ac
cessible to the general pobnc" is
defined to mean thai the commu
nication is not:

1) Scrambled or encrypted.

2) " Transmitted using modula
tion techniques whose essential
parameters have been withheld
from the public with the intention
of preserving the privacy of such
communication ." (The House re
port says that this means and in
cludes spread-spectrum signals.)

3) " Carried on a subcarrier or
other signal subsidiary to a radio
transmission. "

4) " Transmitted over a commu
nication system provided by a
common carrier" (except for tone
only paging signals) .

5) Transmitted on frequencies
allocated under FCC rules Part 25
(communication-relay satellites),
Part 74(d) (remote broadcast pick.
up stations), Part 74(e) (aural
broadcast auxiliaries, including
studio-to-transmilter links), Part
74(1) (tetevision broadcast auxn
tertes and studio-to-transmitter
links) , or Part 94 (private fixed
microwave).

As mentioned above, there are
some exceptions to the general
ban of allegedly " inaccessible"
signals. For example, the radio
emission of a cordless phone may
be monitored, even though it re
lays common carrier communica
tions. Similarly, marine and aero
nautical radiotelephone signals
are legal to monitor. (In contrast,
phone patches in the 800·MHz
specialized mobile radio service
are legally protected , since the
phrase " readily accessible" qual .
ifies the exception for private land
mobile radio, which includes
SMAs.)

The forthcoming Senate report
on the ECPA is expected to identi·
fy the types of audio subcarriers
that may legally be monitored ,
even though the new law declares
that all subcarriers are inaccessi
ble. (Taken literally, that makes
listening to FM stereo broadcasts
and the audio portion of television
broadcasts a federal crime.)

Although broadcast remere
pickup (RPU) stations authorized
under FCC Part 74{d) are de
clared to be " inaccessible:' they
operate near 26, 153, 161 , 166,
170, 450, and 455 MHz, usually
with citywide audio coverage .

made through a tone-only paging
device, or d) any communication
from a tracking device."

Radio and wire transmissions
are thus merged in this new term .
However, the new law also retains
and adapts the earlier legal defmi
tion of wire communication as a
category separate from electronic
communication. Wire communi
cation now means voice telepho
ny , regardless of whether the
transmission is by wire, radio, or
other electronic means. In other
words , non-voice communrca
ucns by wire are considered
" electronic" communications, as
are communications by radio that
do not involve telephone trans
mission.

Unauthorized interception of
the radio portion of a wire or elec
tronic communication carries
lesser penalties than does inter
ception of the wire segment of the
same communication-if it's not
for an illegal, commercial, or tor
tious purpose . See the "Pen·
ames" section below for details .

What May Be Legally Monitored

1) Any marine or aeronautical
radiO communication .

2) Any amateur, ca, or general
mobile radio service transm!s
sion .

3) Any communication transmit
ted "for the use of the general
public , or that relates to Ships,
aircraft, vehicles, or persons in
distress ."

4) The radio portion of cordless
telephone communications link
ing the handset and the base unil.

5) Tone-only paging signals.
6) Certain types of audio sub

carriers (to be specified in a Sen
ate report).

7) Signals causing harmful in
terference to " any lawfully operat
ing station or consumer electronic
equipment to the extent neces
sary to identify the source of the
interference."

8) Satellite transmissions of
"network feeds: ' some satellite
audio subcarriers, and cebe-cee
tined programming covered by
section 705Z(b) of the Communi
cations Act.

9) Any governmental, law en
forcement , civil defense, private
land mobile, or public safety (in
cluding police and lire) radio
communications system that is
" readily accessible to the general
public."

10) Any other electronic com
munication made through a sys
tem " configured so that such
electronic communication is read-

" Taken literally,
the new law

makes listening to
FMstereo

broadcasts and
the audio portion

of television
broadcasts a

federal crime."

Electronic communication is
defined as " signs, signals, writ
ing, images, sounds, data, or in
telligence of any nature transmit
ted in whote or in part by a wire,
radio, electromagnetic , photo
electronic, or photo-opticat sys
tem that affects interstate or for
eign commerce, but does not
include a) the radio portion of a
cordless telephone communica
tion, b) any wire or oral communi
cation , c) any communication

on the subject of the ECPA is
Robert Horvitz, the Washington
DC based government affairs li
aison officer for the Association of
North American Radio Clubs .
Robert is with ANARC's political
arm, representing the interests of
SWLs and other radio-monitoring
hobbyists. He is also a very Intu
itive individual and an excellent
analyst of matters such as these .
What follows is his " pretiminary
analysis of the Electronic Commu
nications Privacy Act of 1986."
Read it carefully, as it affects you .

The New Law

The ECPA amends the U.S.
code title 18, chapter 119, the
federal law governing the inter
ception of " wire" and " oral" com
munications, to protect a new
legal category of "electronic com
munication." It sets new rules for
electronic surveillance by lawen
forcement agencies, and for in
vestigative access to electronic
mail and computer files. It also in
creases criminal penalties for mao
licious interference with satellite
transmissions.

THE NEW ELECTRONIC
COMMUNICATIONS

PRIVACY ACT

The holly debated Electronic
Communications Privacy Act of
1985 became an act of 1986 be
lore it finally became law. In early
October of 1986, the ECPA
passed both houses 01 Congress.
The radiO protection provisions of
the new law will go into eHect in
mid..January, 1987, about the lime
you read this column. The final
draft of the bill was printed in the
Octcoer 1, 1986, issue of the Con
gressional Record, starting on
page 8-14441 .

Throughout the proceedings, a
number of personal radio groups
were active in fighting against the
most restrictive aspects of the
bill. Alone point, provisions
were about 10 be included thai
would have forced the com
munications privacy statutes to
cover even ham radio phone
patch and eutcparcn . There was
also a fairly well-founded rumor
that certain business interests.
eyeing the amateur VHF and UHF
spectrum, were anempting 10 get
provisions added that would
ban any " ciphered" amateur
communications.

What was meant by ciphered
communications? ThaI's hard 10

say. Many think that it would have
meant an end to packet, AMTOR,
and possibly even CW! But we
can forget all of this. For the most
part radio amateurs fared pretty
well with regard to their own ser
vice, but with regard to other com
munications hams now fall into
the category of the generat public.

And, it is really the general pub
lic that the radio communications
aspects of the ECPA can hurt the
most. The radio hobbyist who
wants to listen to everything com
ing into his home is no longer free
to do so. In fact, John O. Public
does not know it yet, but if he turns
a radio to the wrong frequency
even by accident-he technically
becomes a criminal. II's doubtful
thai he will ever pay a fine or go to
jail, but that threat now jccms over
everyone's head.

One of the best-versed people

Bill Pasternak WA6JTF
28197RobinAvenue
Saugus CA 91350
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Used by broadcasters to coordi
nate the coverage of events out
side the studio , RPUs can be re
ceived on most scanners. They
are a tavonte among scanner
owners because 01 their news
gathering role. As the result of an
amendment to the ECPA intro
duced by Senator Paul Simon at
ANARC's request, the ECPA cre
ates no criminal liability for moni
toring RPUs when monitoring is
for no bad purpose. (The following
section supplies information
about civil liabilities.)

Penalties

For most unencrypted radio
communications protected under
the ECPA, intentional unautho
rized interception carries a cnml
nat penalty 01 up to one year in
jail andlor a fine of up to $100,000
for a first offense that is not for a
bad purpose-i.e ., " not for a tor
tious or illegal purpose or for pur
poses of direct or indirect com
mercial advantage or private
commercial gain ."

II it is a "private land mobile
radio service" communica
tion (r.e., a cellular or a tradi
tional IMTS radiotelephone call)
or any type of paging except
for tone-only, and if the signal
is not scrambled or encrypted,
and if the interception is intention
al but not for a bad purpose, the
penalty for a first offense is a fine
of up to $500.

If the communication is
scrambled or encrypted or if the
interception is for bad purposes or
is a second or subsequent of
lense, the penally is up to five
years in jail and/or a line of up to
$100,000.

Intentional interception of an
unencrypted Part 74(d) transmis
sion, without bad intent, carries no
criminal penalties. However, the
federal government may seek a
court injunction against a specific
interceptor and assess civil dam
ages of up to $500. Any violation
of the injunction carries with it a
mandatory $500 civil fine, liability
for any actual damage suffered by
the plaintiff, or statutory damages
ofupto$1 ,ooo.

Any criminal violation of the
ECPA exposes the interceptor
to civilliabiJities (risk of a lawsuit).
For any violation other than those
described in the last paragraph,
courts may reclaim any prolits
made from or damages caused
by the interception , or assess
statutory damages of $100
for each day of violation , or
impose a line of $10,000, what
ever is greatest.

-
Intentional Versus
Inadvertent

The ECPA makes it a federal
crime to intentionally intercept,
crscose, or use electronic com
munications protected under this
act. Even "endeavors to inter
cept" are a crime (section
2511(1)(all-even if you do not
succeed! Under the ECPA, acting
on the intention is sufficient to
constitute a crime.

Obviously, the exact legal
meaning of " intentional" and the
kind of proof required to establish
intent in court are crucial. The
House report says that intentional
means that acquiring the contents
of an electronic communication is
one's "conscious objective." Ac
cording to this House report ,
requiring intent " precludes the
application 01 civil or criminal li
ability for acts of inadvertent in
terception."

However, the report adds: " The
term 'intentional' does not require
that the act was committed for a
particular purpose or motive."
The ECPA thus does not crimi
nate the act so much as the " state
of mind" or altitude relating to the
act. Interception achieved by acci
dent is not a crime.

" It's ironic that
the thanks for our

salvation must
go primarily to a
non-ham group."

Unfortunately. this distinction
is rather murky in the case
of recreational scanning with
a multi-band radio receiver. Does
casual browsing constitute
intentional or inadvertent Inter
ception? What about automatic
band-searching? And, what
constitutes proof of intent-the
possession of a frequency list?
We hope for answers in the up
coming Senate report. In any
event, requiring proof of intent
should limit a hobbyist's chances
of being successfully prosecuted
for recreational monitoring that
causes no detectable harm to
those whose radio communica
tions were tuned in .

Surrept itious
Interception Devices

An easy way to enforce the
ECPA would be to criminate own-

ership of devices capable of re
ceiving protected communica
tions. In fact, the ECPA amends
sections 2512 and 2513 of the
U.S. code title 18 in an attempt to
do just that. When the new law
goes into effect. it will become
illegal to manufacture, assemble,
possess, sell , advertise, or send
through the mail any electronic
device whose design "renders it
primarily useful for the purpose
01 surreptitious interception of
wire, oral, or electronic communi
cations."

Due to imprecise drafting,
the ECPA's ban on " surreptitious
interception devices" does not
distinguish between electronic
communications that are legal
to receive and those that are
illegal. Depending on how the
word "surreptitious" is defined,
an AM·FM broadcast receiver
concealed in a stuffed animal
could qualify as an illegal device;
similarly, a microcomputer with a
modem and buil t-in code-break
ing software might also constitute
an illegal device, depending on
how the word "primarily" is de
fined. We can only hope that the
Senate report delines surrepn
uous interception devices in a way
that is both ceer and narrow. We
also hope for insighl into the legal
status of subcarrier tuners, voice
inverters (simple descramblers),
teletext readers, radioteletype ter
minals with bit-code translation
features , and programmable
scanners.

A Final look

I think that what Robert Horvitz
has written requires lillie explana
tion by me. Therefore, I wilt not
dwell on the effect that the ECPA
has on the general public. But as
radio amateurs concerned with
the very narrow realm of our own
Part 97, U.S. amateur service, we
are totally unscathed by the
ECPA.

The forces that hoped to
"quietly" clobber radio amateurs
through this new law not only
backed away because of all of
the negative publicity that our
ranks generated , but now deny
that they ever intended us any
harm. To them I have only these
few words ; " You declared
yourselves to be our enemies
when you started this farce, and
there is no reason to think that
corporate 'leopards' will ever
change their spots."

They envy what we have ,
and when it comes to spectrum,
what we have is worth hundreds
of billions of dollars in corporate

profits if reallocated to potenti
ally paying users. I suspect that,
given the chance , they would
pounce on us and damage or
destroy our service's viability so
as to eventually gain access to Ihe
very lucrative spectrum we now
possess.

It's ironic that the thanks lor our
salvation must go primarily 10 a
non-ham group. It was an SWL
organization called the Associa
tion 01 North American Radio
Clubs that readied up the very
best opposition 01 all. It was the
only radio hobbyist group that had
full-time personnel in Washington
DC following the ECPA from the
day of its inception until it cleared
Congress. It was the one group
that really made a difference. Of
special note is the work on this
mailer done by ANARC's outgo
ing executive secretary Richard T.
"Terry" Colgan WD5GWC. Terry
and his crew lead a valiant battle
to preserve the rights 01 all radio
hobbyists-ham and non-ham
alike. While other organ izat ions
such as the SCanner Associat ion
of North America , several CB
groups, almost all of the Ham
Radio Press, and finally even the
ARRL provided some measure of
support, in reality it was ANARC
that stood at the head of the
pack . To Ihat end, ANARC, we
salute you .

ECPA Postscrip t: Help Wanted

The lollowing appeared in the
want-ads employment section of
the Washing/on Post Shortly after
the Electronic Communicalions
Privacy Act of 1986 was signed
into law:

" PUBLIC RELATIONS MAN·
AGER FOR TELECOMMUNICA
TIONS ASSOCIATION.

A leading national trade associ
ation headquartered in Wash ing
ton DC is seeking an experienced
Pub lic Relations Manager. The
person will be responsible for gen
erating media coverage of the Mo
bile Communications industry;
providmg comprehensive inte r
manon to members as well as the
general public, and promoting the
association and its position to tile
membership and the industry at
large. Respond to BOK M-6723,
Wash ington Post , 1150 15th
Stree t NW, Washington DC
20071."

Question; Could this be some
early fallout from the inability of
at least one of tile communica
tions lobbyists to get what his
employer wanted included in the
ECPA?

•
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April 24, 25, 26, 1987

Early Reservation Information
• Giant 3 day flea market • Exhibits
• License exams • Free bus service
• CW proficiency test • Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early. please.

flea Market Tickets
A maximum of.3 spaces per person (non-transferable).
TIckets (for all ~ days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards

Nominations are requested for 'Radio Amateur of the
Year". 'Special Achievement" and "Technical
Achievement" awards. Contact: Awards chairman.
Box 44. Dayton. ON 45401.

Ucense ~xams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send current rcc Conn
610. copy of present license and check for $4.25
(payable 10 ARRL/VEC) 10: Mark 'ressneer, 2859
Homeway Dr.. Beavercreek, OI1 45.385

Slide Show

.35 mm slide/tape presentation about the
t1AMVENTION is available for loan. Contact Dick
Miller, 285.3 La cresta. Beavercreek. ON 4.5.324

1981 Deadlines

Award NominaUons: April 4
Lodging, April 4
Ucense cxems. April 4
Advance Registration and banquet:

USA - April II
Canada - April 4

nee Market Space:
Orders will not be accepted before January 1

Information

Qenerallnfonnation: (51.3) 4.3.3-7720
or DARA. Box 44. Dayton. ON 4540 1

Mea Market Information: (51~) 22~92~

lodging Infonnation: (51~) 223-2612
(No Reservations By Phone)

NAMVENTION Is sponsored by the
Dayton Amateur Radio Association Inc.

Lodging Reservation Form

lodging Preference -
see list of Lodging on acfjacent page.

Deposit required - Room deposit must be paid directly
to the hotel or motel by date shown on the oonfinnation
form sent to you. Use canceled check Ior oonfinnation.

Dayton f1amvenUon - April 24. 25. 26 1987
Reservation Deadline - April 4. 1987
MAIL TO - ttoustng. Dayton ttamventlon.
1980 Kettering Tower. Dayton. ON 454234880

Total $__

•• $17.00 at door. If available

__ @$8.00' $_---:

__ C$15.00" $__

___ @$7.25 $__
___ @$7.25 $__
___ @ $2~.OO $__

• $10.00 at door

Make checks payable to - Dayton tlAMVEN110N.
Mail to - Dayton Hamventlon. Box 2205. Dayton.OH
45401

Advance Registration Form

I:ImUIiIIlY

Admission
(valId all ~ days)

Orand Banquet
Women's Luncheon

(Saturday)
(Sunday)

flea Market
(Max. ~ spaces)
Admission ticket
must be ordered with
flea market tickets

I
I
I

2 _

4

I

~------

Arrival Date -::-----:,...,..=-0-
{ J Before 6 pm I )Mer6 pm

Departure Date ,.--- _
Room: ( JSingle

I ) Double (I bed. 2 persons)
I ) Double Double (2 beds. 2 persons)



•

" OD£L r so S~9 . 9'5

Tt.JRr1 lIf1 .ACoAII'1 TO TURN
o !1Ol"ENTRRV AND LATCH ING

I ( 3 :1 - 11 OPEN COLlECTOfl TRANS ISTOR
OUTPUTS · CUSTOM rc FISSURES "" ' GI-I REl ll'lE! l l I Tv
LED DECODE II'(lICATOFl • I ~TRUCTI ONS & SCI-lE:l"lAT IC
use: AS REPEATER OI'1IOFF

TMf 5 /12VOC- OECOOE- A-PflIO-

": RUO IO I I RS 2 3 2
~

ITIill
USE VOUR COMPUT ER TO DECODE on1=' TOUCHT ONES
• RECE IVE ALL 16 Dl OITS AS FAST AS THEV CAlf
8E TRANSMI TTED · EAS ILY PROGRAl"I Y'OUFI COMPUTER
I N BAS IC TO OECOOE MULT IOIG IT "STR II'IGS " ,OISPLAV
DIGITS. SOUND AlARnS. oeSEAIJE SEtAEl COOES •
$1 rw>LE TO INSTALL ,HO()j( 12 coc. flU) 10 l TIJO l.l IFlES
TO V(Ul COMPU TER -- ENtER R S U,PLE e RSIC PROGRRM
(P'ROV IOE DJRH.) BEG IN T OE:COOE · ' '''CL SORTR LEO,
l.l IFlEO ANO TESTEO-- " , . .

[1I~~'I7N\W•.'!1jlts¥l:tE~· tl~[!J~10£t;j1·~I~~' ~"~J~iJ~M~;M'1J
BOOST Rl(110 TO NEAR!.V ONE: l.lRTp · LOl.l POl.lER

0AR 1l'(4nR STRNO-ev J. COMPLET E INSTRL LRl I ON ~~~~~~~~~~~~~~~~~~II'fSTRlCTIONS II'ICL UOEO • CORRECTS TI1E L(Jl.l
flU) 10 PROBLEM · l000'S 01' SATISF IEO

iiHl
RS I FOR ICOZAT II CQ4RT II RT
. , wow THfl •

, . LOUO "OW •

4 SIMPLE X ORDUPLE X
I SHACK CON TR OL,

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circu it pattern on TE(.200 film
using any plain paper copier

• Iron film on to co pper dad board
• Peel off film and etch

conven ient 8~ >0: 11size
With Complete Instructioll5

SAnSFAC110N GaARANTEED
5~$f()(S3.95 1OShef'fS only $5.95

lIdd $,,(J()post~ I'iY~ lIdd~Ie<'....

The MEADQWLAKE Corp.
Dept . Y. P.O. &"1497

NOr1"port , New York 11768 ..55

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

~..Lodging -available at this time

exander Motel fairborn
ilton Inn
est Western Springfield
rach N Four Motel
ammand Motel FaIrborn
oss Country Inn
-ossroads of America
IYS Inn Dayton Malt
sys Inn North
IYS Inn SOuth
ryton Airport Inn
fytonian Milton
:onolodge
lirborn Motel

Hampton Inn (Englewood)
Holiday Inn Wright State
Holiday Inn Dayton Mall
Holiday Inn Fairborn
Holiday Inn North
Holiday Inn South
Holiday Inn Troy
Knights Inn franklin
Knights Inn Dayton North
Knights Inn Dayton SOuth
Knights Inn Vandalia
L /!( K Motel (Brandt Pike)
LaQuinta Inn South
Marriott Hotel

Motel Capri
Penny Pincher (L&'K Troy)
Ramada Inn Downtown
Ramada Inn South
Red Horse Inn
Red Roof Inn South
Rodeway Inn (Dayton)
Rodeway Inn (Xenia)
South Dayton Motel
Traveler's Motel North
Traveler's Motel South
TraveLodge (North Dixie)
York Motor Lodge fairborn
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yearly (p repllld). Of S15 per mo nth (pre paid quan~rly ) , No me nlKm of mail-<>nk,
businessOl' area cook perm;ncd. 0 ;= 101')' IeXl :lnd paymen, mlls,(ruch u~60""y,

in alV:lllCe of publiClllion . F", eumple. ad~enisinll for lhe Apri l '117 i,....oe must be

in ou r h~l"b by Febru~ry 1" , M~ i llo 73 AmaI. Il' Radio . WGE Cemer . Pelerbor
ough. S H 0:\458. ATIN: HOJ'" Climer.

Fontana CA
Comple," 1"",. _ICO IoI . Mor. ge . KLM .

UnelI . " ....... B a. W <her 4(0)."""""'"

ic prudl>C1' for ,be ho>t>by".. AI"" CD .ro!
bu>I_ .~_ .x",,"1 y.... born • film "l

Ii. ""'" f _ _ .~ 162:11 Sitrn

Aft., Fon"' ... t:" 92J .15, H22·7710.

98 73 AmaleurRadio " January, 1987



w

•

•
·0•
••
:0
•
••
·0
••
•
• •:0

$10335 •
•

$1 0985

,.,9S

••

••
•
=0
•
••

•
•

•
•

•

•
•
•

:0

,0
•
•
•
•

•
•

•

•
•
•

•

·0

•

•

•

•

•,

,

•
· 0,

·0•

•
:0

$67.10 •
$51695 ,' 0

$18900

$11)449(1
$CALL '

VM 31Q2VG 12' HI RES
GREEN COMPOSITE

VM31~A 12" HI RES
AMBER COMPOSITE

VM3101VG I 2" GREEN
COMPOSITE- .•n

-------------

EXPIRATION OATE _

VM 3101VA 12" AM BER
COMPOSITE

e M 3631110 14" COlOR EGA

$1 1.75
$ 1495
$2470

"' OS

BROTHER

so 10 DOT MATRIX PRINTER 536450
LV 12 10 cor MATRIX

PRINTE R
NS 15 DOT MATRIX

24PtN HEAD
NX 10 DOT MATRIX
so 10WlOE CARRIOGE

STAR MICRONICS

HR20 lET TER OUALITY 537425 '
M 1409 DOT MATRIX $35925 : 0

M l 509 DOTMATRIX 5399 00 •
HR 3S LETTER QUALITY 568185 .
2024L DOT MATRIX $84175 •
TWINWAlTER 5 $841 75 : 0

HR 10 LETTER QUALITY $24900 .
Ml 109 DOT MATRIX 5224.25 '
CF 100 CUT SHEET FEEDER $194 35 •
cr JOO CUT SHEET FEEDER $211 25
CF 150 CUT SHEET FEEDER $ 194 35
TF 150 TRACTOR FEED $109 85 '
TF 100 TRACTOR FEED $10985
TF 300 TRACTOR FEED $109 B5
KB 50 KEYBOARD 50 $143 00
KB 100 KEYBOARD 150 $19436
SF 30 SHEET FEED $91 00
SRl 14 S2922
IFI 232 INTERf ACE 532 47
LO 100 FONT BOARD s-e 72
LO 200 FONT BOARD S64 97
SF 40 SHE ET FEED 596 B5
SF 200 SHEET FEED $25936
31)10 LIFT OF F TAPE 56 9S
7010 LIFT OFF TAPE HR $6 95
7020 CORRECTABL E 53 22
7021 MULTI STRI KE 53 79
7022 ONE TIME CARBON $2.00
7030 MULTI STRI KE $12 31
llO2'O FABRIC 5322
8030 FABR fC TWINWRITER $1882
9(110 FABRIC RIBBON $2 76
9020 2024L 56 44
9OJO FABRIC RIBBON 5795
9040 RIBBON SB 95

n

$27885

sas 9S

saoe es
$324 36
$35685

538936
sees as
$12935

$32435

10 PK 5688

.... 26
$45 46
$1995
55197
558 47
$7146
53746

512935
5129.36
$129 35
5194.35
$5196
$2597

sa"

MAXELL
MD'
MD 2
MF I DD
MF2DO

BASF

Opus
525 OS DO

5972
511.02
saee
sa"
$9 07

$ 10 37

SM 1 LIGHTNING 24
SM 11 EXPRESS
SM 3 ERROR FREE
SM 5 SECURE 12

ANCHOR AUTOMATION

SIGNA L MODEMS

.. • .. PiAJ • W J'• ..
$16247 VM 31071012" GREEN OOT MATRIX sasaaa ••

$19497 MONOCHROME $129 35 SP 15 WIDE CARRIDOE :0VM 3102lA 12" AM BER OOT MATRIX sseac •
MONOCHRQM E $10985 •

ANCHOR
VM 2 VOlKSMINI

VM 6420 YOLKS 6420
VM 6470VOlKS 6470
VM 12 VQLKSMOOEM 12
VM 1 VDlKSMQDEM
F S. J CABLE
ALL OTHER CABLES

MONITORS
THOMSON
CM 31311 HI RES 12" RGB
CM 36432 14" RGB

CM 36382 14' RGB
CM 31481 12' FlGB

COM POSITE
CM3651214"RGB

VIDEO COMPOSITE

SURGE PROTECTION
CURilS
SP 1 DIAMOND PlUS
SP·2 EMERALD
SP·3 SAFE STRIP
SPF.l SAPPHIRE
SPF·2 RUBY
SPF·2. RUBY PLUS
SP 1 DIAMOND

$1 49S
$1297

'6"

$1495
seees
"'OS

55196
$51 96
51947
51560

AOOAESS _

THE BARGAIN SHEET
ALWAYS THE BEST DEALS!•

•

•

•

•

DISK CLEAN KITS

0 •
•
•
•

0 •
•
•
•
•
•
•
•
•

•o :

KALMAR
TEAK ROLLTOP U S2 35 145) S1557

TEAK ROLL TOP U S3 351901 $2467
TEAK ROLL TOP 11454 5 25lS01 $21 42
TEAK ROll TOP 11455 5 2S (1001$31 95

TI::AK ROLL TOP 11456 525 11101$35 72

SYSTEM STANDS
Cu RTIS 55 3 SYSTEM STANO $19 4 7
THOMSON 1214 SWIVEL BASE $19 50

BOARD PRODUCTS
VIDEO 7

VEGA EGA

PAPER

PRINT STANDS
CURTIS PS 1
AllSOP PS 1

91 2-11 ~20 1000 CS
91 2_11 ~20 2!>00 SH
GREENBAR 1PT 3500 SH

AVER Y

COMTECH
CT 100 P A-B SWITCH BOX
CT 100 S A·B SWITCH BOX
CT 312 PARAllEL CABLE 6'
CT 329 SERIAL COPY

•

•

4166 CONT INDEX CO 3-5 15001$6 47
4146 ADDRESS LBL

4_ 17 16 110001
4 162 CLEAR LABELS

312-1516 $10 20
4144 3 UP2 1 2- 15 16 13(00) $9 17
4143 2 UP 4_15 16 130001 $8 52
4145312-1516 POOOJ $474
4170 LIST & MAIL S3B97
4164 DISSAPERF PAPER $4 22
4169 3-5 INDEX CARD (5001 $746
416B2116- 4INDEXCD I500J $6 47
4164 PIGGYBACK LABELS 1500) 747
4165 COMPUTER PAPER 12501 5389
4167 POST CARDS (2501 $7 n

~~~::~=::::::••:-- _ IIPL • 'J'~_~n_••_nu",_-",_J'''''II _ _ U d _~ ......._ .._ .._.,

For orders calf To ll Free l The mtormenon Hot Line

1-800-843-6700 1-603-525-4201
Asic for extens ion " M" For ques t ions & o ther items
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•
•

•

•
•

•

COMPUTER SUPPLIES OF PETERBOROUGH
200-A Perimeter Rd . Dept. M. Manchester. NH 03103
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Let's face it. It's easy to bump, drop, or get rain on an liT. • But if your liT is Yaesu's mini 2·meter
FT·2:JR or iiO-\Il1z FT-73R, such mishaps are a lot less worrisome. • They're huil t to last, wi th
rugged aluminum -alloy cases that prove themselves reliable in a one-meter drop test onto
solid concrete. Plus, their moisture-resistant seals really help keep the rain out.

Built for the realities of operating. Despite their miniature size, both radios have
all the operating capabili ties of larger microprocessor-cont rolled
IITs. Yet operating them couldn't he easier. Consider: • You get a
7.2 -volt, 2-watt battery pack. (Optionally, a 12-volt. 5-watt pack, or
7.2 -volt miniature 2-watt pack.) 10 memories that store frequency.

offset. and PL tone. (7 memories can store odd splits .)
~Iemory scan at 2 frequencies per second. Band scan at
10 frequencies per second. Tx offset storage. Priority chan-
nel searl. TIming via tuning knob, or up /down buttons. Radios above shown actua l size.

PL tone board (opt.ional). PL display. External PL selection. Independent PL
memory per channel. PL encode and decode. Expanded Rx coverage: LCD
power output and "S"-meter display Buttery saver circuit. Push-button squelch

override. Eight-key control pad . Keypad lock. High/low power switch
(ll watt on low power. ) • Options available: Dry cell battery case for 6
MA-size cells. Dry cell battery case for G,\A-size cells. DC car adapter/
charger. Programmable CTCSS (PLtone) encoder/decoder. DT~IF keypad
encoder. Mobile hanger bracket. External speaker/microphone. And much
more. • So get the intelligent. mini liT that's built for life's realities.
Yaesu 's 2-meler FT-2:lR. or i40 ·Mllz FT-73R.

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701 (21:3) ~ O-t -2'iOO . Repair Service: (213) -to-l...J'l:8.J. I'art.s: (21:J) -t o.J -.J8.J'L
faesu Cincinnati Service Cente r 9070 Guld Park Drive. Hami lton,OH 4501 1. (51:3 ) 87·, ·:nflO.



Complere servICe manuals are ava,lable lor all TrlO ·KenwOod transceive rs and mOSI accessories
SpecJlCat,ons and pflees ii/fe s..O,eer 10 change wlma ul nO/ICe 0{ obbgallOfl

•
•

• Large, easy-to-read multi
function LCD display with night
light.

• Audible beeper to confirm key
pad cceeeuc-r The beeper has a
unique tone for each key. DTMF
monitor also included,

• Supp lied eccessortes : Belt hook.
rubber flex antenna. PB-2 standard
NiCd battery pack (lor 2.5 W oper
anonj. wall charger, dust caps,

Optional Accessories:
" PB·1: 12 V, 800 mAH NICd pack tor 5 w
output , PB-2 84 V. 500 mAH NICd pack
(25 W outpull ' PB·3 7.2 V. 800 mAH
NiCd pack (1. 5 W output) " PB·4 · 7.2 V,
1600 mAH NICd pack (1.5 wouroon
, 8T·5 AA cell manganese/alkaline battery
case " BC·7 raptd cnerqer lor PB-l. 2, 3.
Of 4 ' Be ·8 charger 'Of PB'l, 3. or 4
" SMC·30 speaker microphone " SC-12, 13
salt cases ' RA·3. s teiescccmc enten
nas « RA-8B SlubbyOuk antenna " TSU-4
CTCSS decode unit ' VS·2530: zm. 25
W amphfter " l H-4, 5 leather cases
" MB·4 mobi le bracket " BH·5 SWivel mount
, PG·2V DCcable " PG-3C crqarette I,ghter
cord With loiter

• Wide receiver frequency range.
Receives from 141·163 MHz.
Inctudes the weather channels!
Transmit from 144-148 MHz.
Modifiab le to cover 141-151 MHz
(MARS or CAP permit required).

·5,2.5 , or 1.5 W output, depend
ing on the power source. Sup
plied battery pack (PB·2) provides
2.5 W output. Optional NiCd packs
for extended operation or higher
RF output available,

• CTCSS encoder built -in. TSU-4
CTCSS decoder optional.

.10 memory channels store~
offset . Each memory channeT"C8i'i
store frequency, frequency step,
offset. reverse switch position,
and CTeSS frequency.

• Nine types of scanning!
Including new " seek scan" 
A Kenwood exclusive'

• Intelligent 2-way battery saver
c ircuit extends battery life. Two
battery-saver modes to choose.
with power save ratio selection.

• Easy memory recall. Simply
press the channel number!

.12 VOC input terminal for direct
mobile or base station supply
operation.When 12volts is applied,
RF output IS 5W~

• New Twist -Lok Positive
Connect locking battery case.

• Frequency entry by keyboard
or UP/OWN keys.

• Priority alert function.
• Monitor switch to defeat squelch.

Used to chec k: the frequency
when eTeSS encode/decode is
used or when squelch IS on.

•
IS

TH-215A
Full-featured 2m Hand-held Transceiver
Kenwood brings you the
greatest hand-held trans
ceiver everl More than just
"big rig performance: the
new TH-215A packs the most
features and the best perfor
mance in a handy size. You
will want to keep this HT
" close at hand" all of the
time. And our full line of
accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!
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