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ICOM

The large LCD readout and con­
veniently located controls enable easy
operation. even in the mobile environment
Controls w hich require rare adjustment
are placed behind a hatch OJVer on the
front panel of the radio . VOX controls,
rnc gain and other seldom used controls
are kept out of sight. but are immediately
accessible.

at your authorized
ICO M dealer. For superior performance
and innovative features at the right price,
look at the ultra compact IC-735.

11= First in Communications

---~--== ~

Dollar-for=oollar the IC-735 rnciudes,= lI::
more standard features...FM built-in, 03,_,==
HM-1Zscanning iC FM, CW, isa USB:
AM transmit and receive 2 tunable
memories and lithium memory backup'•• "'ll~~;;;
program scan memory scan, sWitctrabl~ f1\ line of accessories
AGe. automatic ssa selection by band, is available, induding the AT-I50 ejec-
RF speech processor'. 12V operation, tronrc utomatic antenna tuner and the
continuously adjustable output power switching PS-55 power supply. The
up to 100 watts, 100% duty cycle and a Ie-7351s also compatible with rrost of
deep, tu able ootch. ICOM's existing line of HF accessories.

ICOM America. Inc., 2380- 16th Ave N E, Be lewe, WA 98004 / 3331 Towerwood Drive, Suite 307. Dallas. TX 75234
lUI ,t;Hl'd ~tio.... _"PP'"ooi_ -.d 'IU~ to q.ange W1lhOul rotiCe Of ollIigMlOn ..... ICOM...rno. '".7'irocan~~ fCC regul.>IlQI"I!. 1,,\"II'(ong sp..Ji0u5 t'!TIIS5ICJ<ll; 7lS4l1S

The new ICOM IC-735 is what
:you've been asking for...the most co••rTt-===:!=!i1
pact and advanced full-feawred HF~ It's a high performer on all the ham
tre-scever with general COIefage receiver bands. and as a general coverage re-
on the market. Measuringono/3.7inches cefver, the IC-735 is exceptional. The
high by 95 inches wide by9 inches dee tC-735 has a built-in receiver attenuator,

•
the IC-735 is well suited for mobile. preamp and noise blanker to enhance
marine or base station QReration. ==..receiver performance. PLUS it has a

IOSdB dynamic range and a new low­
",===:=:IlOise phase locked loop for extremely
!~ quiet rockvsond reception.



NEW!
CALL FOR PRICE

AND INFORMATION

R-7l A
SUPERIOR GRADE

GENERAL COVERAGE
RECEIVER

• FREE SHIPMENT
MOST ITEMS ,U.P.S. SURFACE.

t iJ IICOM IIC-735
A BRAND NEW HF TRANSCEIVER

WITH ALL THE
FEATURES
THAT MAKE IT
A TRULY
OUTSTANDING
BUY!

CALL FOR PRICE AND INFORMATION

[f f] [ICOMI LATEST EDITION

IC-3200A DUAL BANDER
COVERS BOTH 2 METERS

and 70CM

IC-3Ar/,

•
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if0 OUTLET
6 STORE BUYI NG POWER!

"-"",,..~ 800 854 6046 FREE;:;~= •• SHIPMENT
G~=~ CALIF. AN D ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

.... J - ~-_. c:E1
Gl-AEL~ :'=·:~ PHONE HOURS: 9:30 AM '0 5:30 PM PACIFIC TIME. VISA"

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

ANAHEIM, CA 92801 OAKLAND. CA 94609 SAN DIEGO. CA !t2123
2520 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,

(71" ) 781·3033, (213) 860-2040 , (415) 451 ·5757, , (819) 560-4900.
Bill ....... '" Disneyl and & KnollS Be"y Farm. Highway 24 Downtown, LaU 21t h otl-famp . HIghway 163 and Cla" emont Mesa Blvd.

BURLINGAME. CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelbac k Road, 6265 Sepulveda arvo..

(415) 342·5757, (602) 242·3515, (818) 988-2212
5 miles south on 101 trom Sliln Fran , AI,porl. Ent of Highway 17. San Diego FreewlilY li t Victory Boulevard

[f f] IICOM / IC-37A

Cf i IICOM!

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95

Regular $799

SALE! $629.95

• TOLL-FREE PHONE: 800-854-6046

IC- 02AT
IC-04AT

tf i lICOM I HAND-HELDS
AT GREAT LOW SUMMER PRICES

/' IC-2AT
S",. IC-4AT



With an amazingly low price, the all new PRIVATE PATCH III is the most
powerful personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH III does it all! There are many new and important
features which were fonnerly only available in our top commercial
models.
With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

No hassles w ith busy signals ! If you call a number that is busy. just put your MIC down
and relax. PRIVATE PATCH III wil l disconnect automatically.

The new CW 10 keeps you completely informed as to patch status. 10 occurs when you
access and again when you disconnect. 10 is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW 10 chip is free.

PRIVATE PATCH III does not interfere with the normal use of your base rad io. A new
audio pre-amp permits audio take off before the VOL control. As a result, the VOL and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH III to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do
not have to dial " I" first. A secret five digit code disables the toll restrict for one toll call.
Re·arm is automatic.

Additional new features: MOV lightning protection - Three digit access code (eg.*93)
- Spare relay position on board - Plus former features: 316 minute timeout timer ­
Digital fast VOX (pat. pend) - 115 VAC supply - Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.

N
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JUN S ELECTRONICS
~ COly CA, Reno NY

MIAMI RADIO CENTER CORP.
"',.... Fl

MIKES ElECTRONICS
Fl. l.audtH"dale. 1.1 _ FL

N.a. OI$TRI BUTlNO CORP.
M,_ Ft

PACE ENGINEERING,-'"
THE HAM STATIONe..os._ IN

CANADA:
DOUARO elECTRONICS

Y1II'ICOU¥ef. Be

DEALERS

AMATEUR ELECTRONIC SUPPlY
MII........kee WI . WlCkUIfe OIl.

Ortando FL Cleanotat tH" FL
Lu V~ NY

COt.ES COMMUNICATlOHS
san Mtonio TX

ERICKSON COMMUNICATlONS

""'-' n,
...... RADOO oona"""""m co.. 8tringatrle CA.,
~ CA. ""oerli ~ AZ.,
San Diego CA, Van Nuys CA

HENRY RADIO
Loe Angeles CA. Anane;m CA.""_MO

Warranty? Yes, one full year!

-• .4
- .••

~OJ CONNECT (213) 373-6803
SYSTEMS

INCORPORATED 23731 Madison si, Torrance, CA 90505

PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

r, -

Options:
FCC approved coupler
12 VDC or 230 VAC power

N
E
W

• A patch should work with any
rad io. AM , FM, ACSB, relay
switched or synthesized.

• Patch performance should not
be dependent on the TfR speed
of your radio.

• Your patch should sound just
like your home phone.

• There should not be any sam­
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the compen­
tlon uses VOX rather than
sampling in their $1000 com­
mercial model?)

• A patch should disconnect
automat ically if the number
dialed is busy.

• A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

• A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversat ion. Some­
one may need to report an
emergency!

• A patch should not become er­
ratic when the mobile is noisy.

• You should be able to use a
power amplifier on your base to
extend range. '

• You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
quick and effortless interface.

• You should be able to connect
a patch to three points inside
your radio (VOL high side, PD,
MIG) so that the patch does not
interfere with the use of the
radio and the VOL and SQ. set­
tings do not affect the patch.

• A patch should have MOV
lightning protectors.

• Your patch should be made in
the USA where consultation
and factory service are immed­
iately available.

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH
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News from the PublisherHAT?

73 1« Radio AmatllNll'$ is. membel' ollhe cw CQmmunieatlOn....ne. g'oup , It>e
WOf1d'. Iarge&1 publiSher 01 COfTlput..-flllated inlonnallOn.~ group publi.r­
57 eomput.. publ~lions in more tflan 20 rAlIjOf eounlrtea. Ni.... million people

....:lone Of more Olltle group'. publiealionS NCI'l monlh. l4 embeol l 01 the lIfOUP
include: A' gowIl ' .....·• ~puI«wOrldlArgentina; Mia'. TIte A5;'n ~mpu"', ......n .. .......lr.II.·. ComPUf~ Au.,.. II• .
AU51..,i,n PC World, "'K -"1 and ou.etone.;BrRif. Dat,New5.nd IJ;,;,o"'un<lo; Chi ....·• Chi". ComPUI~;!)eo.

mark'l Compur-otld!Danma". PC World and RUN lCofnmodorej; f inland'. "" .10; France' . L. IJOItd# In,orm. ,iq....
GohWn lAppIeI, OPC (IBM) and Di. tnbuflq...; Germany'. CompurtlfwOCM, IJictocoMpu_ , PC WItlI, Software"'a""
CW Ed,'>OII&m,,,.,, Compulflf Bu.,,...,, RUN and AppIe 'a; Ilaly'. Compufllooworld Ilallll and PC "" gal l,..; Japan'. com.
pu lwworld Japan; Me. Ieo'. Compul«wOrldN e. 1cD and CompuIJun<lo; The Netherland'. Compul«wOrld s.n.lu . and PC
World BM.Iu.; Norw. y·. ~mpul«wOrld Norge, PC World and RUN (Cornmodolel; saudl A,IIllla·. sa",,' Compu"" ..Of1d;
$piIIin·. Compulerwond Eapana, ",lcroal.tamaa/PC World, Commodr;:H-e WOf1d; Sweden'. CompulflfS~, ",i. rtXH lom
and S"""s.a PC; It>e UK'. Compulflf IJanape _ I, Computer News. PC Bu.i,.... World and Compulflf Bu.,,.... Europe;
v-...ta·. Compul«wOrld V_,""";the US'. Compuferworld. HOI CoCo. IfICkHN, In lo-"1. IJK WorId, "'iCrO "'a,..,·
world. PC World. RUN. 73. 80 "'lCro, Foeu. Publlcarlon. and Or! Com munication• .

Dr. Marc Leavey WA3AJR celebrated hi s eighth anniversary with 73 earl ier th is year, and I
did want to make sure thaI his hard work and nmetv-sfx -plus " AnY l oop" columns didn't
go unrecognized. In our reader po lls over the years, " AnY l oop" has always ranked right
up near the top of the preferred features list, a ref lection no doubt not Just o f continuing
interest in reototeietype, but also o f the skill and care evident In WA3AJR's column every
month. Thanks, Marc!

Our appreci ation and congratulations go also to Bob Baker WB2GFE, cur " Contests"
columnist, who th is month marks his tenth anniversary with 73. As WA1 SCX In 1975, Bob
found himself pres ident o f a newly-formed ham club at Digital Equipment Corporation. " One
of our very f irst programs was a talk g iven by Wayne Green, who had been Invited down for
the evening. Alter d inner, I joked about 73 not having a contest column. I was challenged to
start something and that's how the contest calendar got started," The author of more than
75 published articles, Bob Is now the Manager of Software Development for Oatamedia
Corporation In Pennsauken, New Jersey, and owner of h is own small supplies and software
business, Baker Enterprises. Fortunately for us all, he st ill finds time for contesti ng, OX, and
county hunting, and-most important - for writing our "Contests" column. On behalf of our
staff and readers, Bob, many thanks and best wishes for at least another successful ten!

Speaking of columns, I call your attention to Perry KW10's " QRX" this month, where
you'll f ind news of proposals approved by the ARRl Executive Committee to enhance Nov­
ice privileges, The idea here Is not just to attract new Novices, but to retain them In the
Amateur Radio Service-to make Novice operation and opportunities more FUN, Please
drop me a line and tet me know what you th ink about these Ideas. We think they have merit.

The mailbag does conti nue 10 be full every day, and we do thank you for taking the t ime
to send along your thoughts and comments, your QSLs, you r c lub newsletters, and news
items of interest about everything under the sun. We're always interested In what's going
on in your neck of the woods, and the best way we find out is by you leltlng us know what 's
happening. Here's a reminder, too, that we do make random follow-up calls to tetter-wrtters
to talk in greater dep th with them about their Ideas for amateur radi o and for 73. Thts
month's ca lls went to hams in the states of New Hampshire, New York, and California, as
well as to one In London.

This mon th's Incoming call-of-the-month was great. We were In the midst of some very
severe weather-high winds, torrentlal downpour, yellow-brown skies, The phone rang
(beeped actua lly) and the calle r Identified himself as a New Hampshire ham, It was Impor­
tant, he said-he had to speak to KW10, Well , there was a real sense of urgency In his voice
and New Hampshire has had tornadoes, so I left the phone oflthe hook and scrambled to
f ind Perry, I told him I thoughlll could be an emergency, and Perry rushed Into my office and
picked up tne phone. Then he rol led his eyes and smiled, No emergency. The guy was just
really exclled about getting on computerized RnY as soon as possible, Could we tell him
how? Another new fan lor " RnY l oop"!

4 73 for Radio Amateurs • August , 1985



___COMMUNICATIONS
_SPECIALISTS
426 W. Taft Ave.. Orange. CA 92665-4296
Local (714) 998-3021 • FAX (714)974-3420
Entire U.S.A . 1-800-854-0547

IDe

The SS -32HB is a new hybrid sub-aud ible
encoder plucked from Communications Special­
ists' Hothouse. It has grown through a cross of
the time te sted 55-32. the subminiature 55-32M
and space age micro circuitry. This program­
mable 32 tone encoder measures a scant .5 x 1.0
x . 15 inches; no small wonder it allows the addi ­
tion of continuous tone control to a bunch of
hand held transceivers that lack space.

Why not snip your problems in the bud. with
our fast. one day delivery and attractive one year
warrant y.

6 73 for Radio Amateurs· August, 1985
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TRIO-KENWOOD COMMUNICATIONS
1111 Wesl Walnut Street
Conetoe. california 90220

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

Optional accessories:
• AT-940 full range (160-10 m) automatic
antenna tuner . SP~940 external
speaker with audio fil tering . YG-455C-l
(500 Hz). YG·455CN·l (250 Hz).
YK-88C-l (500 Hz) CW fil ters;
YK-88A-1 (6 kHz) AM filter . V5-1 voice
synthesizer . 50-1 temperature

compensated crystal
oscillator . MC-425 UPI
DOWN hand mic.
• MC·60A. MC·80. MC·85
deluxe base station mics.
• PC-1A phone patch
• TL- 922A linear amplifier
• SM-220 station monitor
• 85-8 pan display
• SW-200A and
SW·2000 SWR and
power meters.

KENWOOD

• Low distortion transmitter.
Kenwood's unique transm itter design
delivers top "Quality Kenwood" sound.

• Keyboard entry frequency selection.
Operating frequencies may be directly
entered into the T5 · 9405 without using
the VFO knob.

• Graphic display of operating features.
Exclusive multi-function
LCD SUb-display panel
shows CW VBT, SSB slope
tunmg, as well as fre ­
quency. time, and AT-940
antenna tuner status.

• aRM-fighting features.
Remove "rotten QRM " wi th
the SSB slope tuning, CW
VBT, notch filte r. AF tune,
and CW pitch controls.

• Built-in FM, plus
SSB, CW, AM , FSK.

• High stability, dual
digital VFOs.
An optical encoder and
the flywheel VFO knob
give the T5·9405 a posi­
tive tuning "tee!"

• 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes from 150 kHz to
30 MHz.

.1 yr. limited warranty.
Another Kenwood First.

CompJere selVlCe maflUall aleava~ lot a_ T"o· Kenwood r/ansceIVels and maSl acceSSOl"JI!S
Specll'lCaflOns and plJCes are sublf!Cr 10change w.(houf noIJCe 0{ oblogauon.

The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver cern­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance 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 efficient cooling system using
special air ducling works with the inter­
nal heavy-duty power supply to allow
continuous transmission at fuJi power
output for periods exceeding one hour.

• Programmable scanning.
• Semi or full break·in (aSK) CWo

TS-940S

I



RX. • • EDITED BY PERRY DONHAM KWtO

Novice Phone?

THE ARRL EXECUTIVE COMMITTEE has
approved a plan which would allow Nov­
ices greater privileges, including phone
operation on three bands. The proposal ,
developed by the League's headquarters
staff, calls for Novice voice and data tran s­
mission on the 28-, 220-, and 1200-MHz
bands. On ten meters, Novices would be
allowed CW and data emissions from 28.1
1028.3 MHz and CW and sse from 28.3 to
28.5 MHz. From 220 to 225 MHz, they
would be given all voice and data modes
with a power limitation of 25 Watts output
and a prohibition against operating a re.
peater. Between 1246 and 1260 MHz, privi­
leges would be similar to those on 220
MHz, with an output limit of 5 Watts. The
plan also calls for an increase in the num­
ber of questions in the Element 2 exami­
nation from 20 to 30 to reflect the added
responsibility of the new modes of opera­
tion. Technicians, of course, would gain
the new HF authorization. So that General·,
Advencec-, and Extra-class ticket-holders
do not leel slighted, they would be able to
use full output power within the new Nov­
ice subbands. Please note that approval by
the Committee is only a first step on the
road to proposed rulemaking. FCC Special
Services Division Chief Ray Kowa lski, in a
telephone Interview with the W5YI Report,
said, "Expanding Novice privileges is not
being considered in response to a prob­
lem, but rather to... keep amateur radio at­
tractive and vital with new blood." 73 will
keep you up to date on this important is­
sue through this column and the 73 RBBS
at (603}-924·9809.

Micro DX

A NEW NORTH AM ERICAN DX RECORD
on 1296 MHz may have been set by Ott Fie­
bel W4WSR and Was Atchison WA5TKU.
Ott and fellow experimenter AI Ward
WB5lUA tried for nearly a year to bridge
the 1073-mile gap between their stations
and establish a new terrestrial 1296-MHz
record. Not until June 3, 1985, did favor­
able conditions appear. In Ott 's words, " I
commenced our sked at 0100 UTC and
stood by. AI came back with such a signal
that I thought II was a local trying to break
in! We immediately switched to SSB and
exchanged 59 + reports. Boy, when this
band opens, it opens ! We switched to 70
em to spread the good news . .. Wes
WA5TKU joined . . .and we proceeded to try
our luck on 23 em. Wes is another 39 miles
west of AI and doesn't have near the setup
AI has, but we had to try anyway. At 1137

UTC I copied Wes RST 529 and he gave me
a 549. To the best of my knowledge, this
contact establishes a new North American
record of 1112 miles! " Poor AI had wai ted
nearly a year to hold the record for only a
few minutes.

Kansas Sitting

A UNANIMOUS VOTE of the Kansas Re­
peater Council will keep that state on the
15-kHz repeater band plan. Meeting in Sali­
na, the group heard reports from Frank
PaI1l and Joe Eisenberg concerning the
technical and compatibility aspects of 15­
versus 2D-kHz splits. In approving the pro­
posal to stay with the 15·kHz plan, the
council also affirmed its desire to remain
compatible with neighboring states Colo­
rado, Nebraska, Iowa, and Missouri, all of
which have also rejected the 2D-kHz band
plan .

Debutant

"ABOVE AN D BEYOND," 73's new VHFI
UHF column, debuts this month. Peter Put­
man KT2B will offer a variety of informa­
tion each month, such as product reviews,
grid-square news, expedition announce­
ments, and operating techniques. You may
recognize Pete's name from his amazing
multiple-projector slide shows on contest­
ing or his inventive construction articles.
At home, he uses mainly home-brewed
gear, with a kilowatt on 144 MHz, 120
Watts on 220 MHZ, 500 Watts on 432 MHz,
and 20 Walts on 1296 MHz. If you are a
VHFer or would like to be one, why not
drop Pete a note and let him know what
sort of thing you would like to read about?
His address Is B4 Burnham Road, Morris
Plains NJ 07950.

Soviet Solution

ARE YOU FRUSTRATED by having to walt
such a long time for QSls to arrive Irom
the USSR? Ed Krltsky KA2MXO may have
just the thing for your anxiety. Box B8 is
not the only way to QSl the Russians, and
to prove it Ed has produced a complete list
of ootast-rever QSL bureau addresses. In a
story which appeared re cently in the
OX'ers Magazine, Ed says, " It is perfectly
all right for you to QSL directly using this
info. People who already have done it re­
port very good results." Ed Is selling the
list for $4.95 and is using the money to
send Callbooks and other ham-radio nter­
ature to Soviet amateurs. You can contact
Ed at PO Box 715, Brooklyn NY 11230.

Radio Police

"DON'T BE A PROBLEM," said FCC Com­
missioner Ray Kowalski to a conference of
repeater coordinators at the Dayton Ham­
vention. Kowalski, addressing a forum on
VHF spectrum management, made it c lear
that he Is concerned about the fu ture of
amateur radio. "The curren t political mode
for dealing wi th problems is to get rid of
them," he explained. " You are sitting on
very valuable spectrum. There are sharks
out there who have mentioned that spec­
trum and would love [to have] it. Think on
how it plays in the halls of the FCC if
someone says, 'This has become a prob­
lem service; let 's get rid of it. It will go
away and we can give that spect rum to
people who need it [instead] of a bunch of
hobbyists.' That's how it will play if it
comes down to a solution to solve a prob­
lem. Do not become a problem." More spe­
cifically, the Commissioner chided hams
for running so quickly 10 the FCC with
every little problem. Kowalski reminded
the group that amateur radio is a sett-po­
Iicing service and that we should be able
to solve our problems wi th a minimum of
regulatory action. " Don't come running to
us lor some kind of policy or rutemak­
Ing ... you won't like the solution!"

Hot Turkey

AMATEUR RADIO HAS TAKEN OFF in Tur­
key! Soon after the Turkish Parliament
passed a bi ll allowing hams back on the
air, seven operators recei ved their licenses
and began to assemble stations. Currently
four amateurs are active: UnaI Akbal TAlA,
Salim Unu."ar TA1B, Met ln Kut lu TAl C, and
Mehmet Basak TA1D_The remaining three,
who have not yet received callslgns, are
Tuncer Topdemlr, Azlz Sasa, and Mustafa
Tandogan. More license examinations are
planned , so the activity level from this
country should begin to slowly rise as
more and more stations are established.
For now, look for TAlA and TAlC on 15 and
20 meters from 1800 to 2300 UTC daily.

YAP

PRESIDENT REAGAN is ind irectly backing
amateur radio in a big way through the
Young Astronaut Program (YAP). YAP, a
group which consists of at least 50,000
schoolchildren enrolled in nearly 2,000
chapters nationwide, is part of the White
House Office of Private Sector Initiatives.
YAP Director Dr. Kerry Jeers met recentty
with ARRl Development Manager Bill t.ee­
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zaro N2CF to talk about integrat ing ama­
teur radio Into YAP. Th e di scu s sion
centered around linking YAP chapters with
local amateur-radio c lubs and about the
possibili ty of a joint YAP·AMSAT satellite.
Dr. Joels said that he had found " strong
corporate enthusiasm" for a proposed geo­
synchronous system which would be un­
derwritten by industry contribut ions. The
Young Astronaut Program has an incredi·
ble potential for bringing ham radi o direct­
ly to ch ildren who are at that wonderful
age when everything is new and exciting.

Clear As...

THE FCC HAS RECONSIDERED its recent
edi torial change of Section 97.121 which
attempted to clear up apparent confusion
as to when an amateur could transmit a
call sign other than his own (after David
Popkin W2CC politely pointed out that the
new rule implied that any use of another
caltslgn was prohibited). Luckily, the Corn­
mission agreed and has now reworded the
offending paragraph to speci fy that ama­
teurs simply must not transmit false or de­
ceptive signals, inc luding identifying with
a call that is not assigned to the station.
Of course , a guest operator at your station
may sti ll sign with hi s own ca ll , providing
he stays within the limitations of his li­
cense. And " tact ical" calls on nets are still
OK as long as the proper method of iden­
tification for this type of operation is ob­
served.

Mag Mod

A5 ATV MAGAZINE has changed both it s
format and Its name. The new Spec-Com
Journal features a larger page size and an
expanded focus on all forms of specialized
amateur communications. In response to
concerns that test-seen TV would not be
adequately covered, publisher Mike Stone
WBeaCD replied, " A5's readers have be­
come specialty operators in modes other
than ATV. [But} fast-scan television is the
fi rst Interest of Spec-Com, and a large per­
centage of the publication will always re­
flect this." Get complete details on this
new magazine by writi ng to Spec-Com
Specialized Communications Journal, PO
Box H, Lowden IA 52255.

More Stuff!

THE FLOOD OF FREEBIES from 73 contin­
ues with this month's Incredible bargain: a
newly-updated li st of Volunteer Examiner
Coordinators. That's right, all 31 rec-ap­
pointed VECs on one convenient reference
sheet. But that's not all!' Limited supp lies
of the Giant Worked All States Map (11 ~ x
17') are still available. Now how much
would you pay? But wait-we'll throw in a
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copy of the popu lar Ten-Meter Beacon List,
an information-packed aid you 'll use again
and again. All of these fantast ic values
can be had for the same low price-a large
SASE sent to 73 Magazine, Editorial n e­
partment, 80 Pine Street, Peterborough NH
03458, Attn: VEC List.

Armadillos, Ho!

THE ARMADIllOS ARE RUNNING AGAIN
in Texas! In 1983, the members of the
Texas DX Society decided to try their hand
at county hunting by activating all 254
Texas counties during the County Hunters
CW contest. Fewer than 60 hams covered
262,000 square mi les in less than 48 hours
to accomplish the feat. In 1984, the club
expanded the " Armadillo Run," as it came
to be called, to include the states of Arkan­
sas, Louisiana, and Mississippi. Now the
group has even bigger plans-a national
Armadillo Run! That's right, they will at­
tempt to activate every county in the
United States during the County Hunters
phone and CW contests in May and July of
1986. Plans are already well under way for
this amazing event, but you can stilt ar­
range to be in on the fun by contact ing the
1986 Armadillo Run Coordinator, Tom Taor­
mina K5RC, Route 1, Box 307, Manvel TX
77578.

Bulletin Bored?

AN INCREDIBLE NUMBER of computer­
based bul letin boards has sprung up
around the count ry, including one here at
73. We'd like to put together a directory of
ham-related systems in the United States
- but we need your help. Jot down Infor­
mation about your favorite amateu r-recto
RBBS, Including telephone number, baud
rates supported, and special features, and
send if to 73 Magazine, Editoria l Depart­
ment, 80 Pine Street, Peterborough NH
03458, Attn: RBBS. We'll compile a bu lle­
tin-board mini·directory and make it evan­
able through " ORX."

Ham Hero

ALA N GERSHBEIN W4lTA narrowly es.
caped death recent ly with the help of ham
radio. While walking along a beach in the
Bahamas, Alan stepped on what he f irst
thought to be a shell , but was in fact a
deadly stonettsn . Within a short time,
Alan 's foot and ankle had swo llen t o
nearly twice their normal size, and excru­
c iat ing pain was shoot ing up his leg. He
began to have trouble breath ing . Alan in­
structed his wife Nancy to call for emer­
gency medical assistance on the 14.313
Maritime Mobile Net wit h his new Ken­
wood TS-430S. Even though Nancy is not a

ham, she knew that 14.313 MHz was pro­
grammed into one of the 430's memory
channels and succeeded in calling up the
frequency to the vfo. luckily, Alan had just
installed a J. L. Industries Antuner, which
au tomatical ly matched the an tenna's
Impedance to the t ransmitter' s. Nancy
ca lled net control operator Randy Maurer
WA3HLP, who kept the frequency clear
and relayed instructions from the Tampa
Poison Control Center. Nancy followed the
Center's directions, and Alan's relief (and
Nancy's!) was almost immediate.

Spread Specs

SPREAD-SPECTRUM COMMUNICATION
has been approved for amateur use on fre­
quencies above 420 MHz, but there is a
catch. Although the final ruling has been
published, it wi ll be one year before any
transmissions will be allowed. This Is, ac­
cording to the FCC, " in order to give the
amateur community time to develop Initial
vol untary tnterooerabttttv standards as
they have done recently in packet radio."
In other words, t ime to get our act to­
gether. There also will be a limit of three
possible spreading sequences so t ha t
monitoring stations won 't have to step
through an infinite number of oossibmtres.
and identification must be made in CW,
SSB, or FM. The FCC is encouraging ex ­
perlmenters to apply for STAs. If you are
interested in help ing exp lore amateur
spread-spectrum , get In touch with the
Amateur Rad io Research and Develop­
ment Corporation (AMRAD) at PO Drawer
6148, Mclean VA 22106-6148.

Preview

COMING UP NEXT MONTH In 73: Anten­
nasi That's right, it 's time to get out and
build that new antenna before winter sets
In. You 'll find skywires for every type of op­
eration and every budget. Plus, we'll show
you how to build and align the DSE Com­
mander 2m transceiver. Of course you 'll
see all of your favorite features , including
"Above and Beyond," our new VHFIUHF
column. October? Our ga la SUver Anniver·
sary Issue!

Bravo!

SI NC ERE THAN KS t o Pau l Co u rson
WA3VJB , Bill Pasternak WA6ITF, the AM­
RAD Newsletter, H. Veysel Guleryuz, the
W5YI Report, Tom Taormina K5RC, Gus
Browning'S DX'ers Magazine, Wende ll WiI·
son W0TQ, Ott Ftebel W4WSR, Louis Perl­
mutter W4lP, George Wood of Radio swe­
den International, The TSRAC BNT, and
The ARRL Letter for helping out with this
month's news.



-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1iI I Step aboard the Shuttle from your shack wit h the I
I ROB0 T world 's most advanced s low sca n video ~~stem.! J
I DYES' Tell me about how I ca n participate In I
I • SSTV aboard the Space Shuttle. I
I ROBOT RESEARCH, INC. NAME CAl.1. I
I 7591 Convoy Court I
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HIGHLY ADVRNCED sea
icroprocessor Controlled Repeater

High Performance
RF Stages

Totally
Microprocessor
Controlled

Upgrade your Repeater
System to a ne 2000 f

,

STANDARD FEATURES

The SCR2000X Microprocessor controlled repeater Is the newest addition to the Spectrum
HI Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum's highly ref ined RF technology to yield "The Ult imate Repeater" ! Operating
convenience and flexibility are emphasized without sacrif icing traditional Spectrum reliability
and ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for
details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters
Also Available.)

• AutopalchtReverse Patch, WIO & 1 Inhibi t
• Dial Pulse Converter
• Aut odialer
• Phone Une & "Over the Ai r" Command Modes. vtr­

tually all functions may be turned OntOff Remotely.
• Touch Tone Control of 'Timeout', 'Hang Time', Patch

Timeout , TX InhibiUReset, Patch & Reverse Patch In­
hlbittReset , P.L. On/Off (wtopt ional P.L. board), etc.

• Up to 6 Auxil iary Funct ions. More with nC300.
• Full 16 Digit Decoding with crys tal Controlled

Decoder IC
• Touch Tone Mute
• Unique Courtesy tone
• " Kerchunk Killer"

• Timeout Warning
• Aut omat ic CW 10 & ID Command
• Remote Programming of 3 Timers for 2 different t im-

ing cycles, or No Time Out
• Microprocessor Memory 'Battery Backup'
• Autopatch AGC for constant levels
• Local Status Indicat ion via 12 Function panel LED

Display
• Front Panel Touchtone Pad for Local Control
• NEW-Improved: Rcvr., UHF Xmtr., Power Supply!
• Full Panel Metering: Rcvr. & Xmlr. functions plus

Voltages & Currents
• 30-75 Watt VHF & UHF Models
• 1l)(}150 Wall Final Amps Available

• ( SC200X Controller & Interface Boards also available )

VHF 150W out I UHF 100W out
SCA100MV 30W in SCA100M 40W In

SCA100MV-l 0 6-10W In SCA100M-10 l OW in

Call or Write tor Details

SCA 100M

~ 100 w UHF, 150w VHF Mobile Rmp.
~ • Unusually massive " deep fin" heat sink 'or cool operatlon & long lIIe.

Allows much higher duty cycle operation than competitive unltsl
• Extremely heavy duty construction and top quality throughout
• Automatic RF Sensing • Automatic High VSWR & ave, ·

temp " Bypass" Mode
• Reverse Voltage Protected • For FM Ot' CW
• FCC Type Accepted lor Commercial Services

/SC/.!e!f;.rfltf'!. N£!/!.!!!!1.~!6f?l~orT!~!'l~_.
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IC-2AT

tion. The IC-2A is also avail­
able and has the same features
as the IC-ZAT except DTM F.

Accessories. A variety o f
slide-on battery packs are avail­
able for the IC-OZAT and
IC-ZAT, including the new
long-life 800mAh iC-BPB
which can be used w ith roth
handhelds.

O ther accessories include
the HS-10 room headset.
HS-I QSS PIT switcntox.
HS-IOSA VOX unit (for
1C-02ATJ and al assortment
of battery pack chargers.

The IC-02AT and IC-2AT
come standard with an Ie-BP3
N iCd battery pack. flexible
antenna, AC wall charger.
belt clip, wrist strap and ear
plug . See the IC-alAT and
IC-2AT 2-meter handhelds at
your local rCOM dealer.

If you want a 2·meter
handheld wit h exceptional
features. quality built to last
and a wfde variety of Inter­
changeable accessories.
t.;tke a look at the 'COM
rc-ozer and IC-2AT han~

helds.

Frequency Coverage. The
IC-0 2AT covers 140,000
through 1Sl.550MHz and the
le-M T. 141.500 through
149.994MHz...botn include
frequencies for MARS opere­
non.

ic-ozer Features. rCOM 's
top-of-the-line IC-OlAThand­
held has the following out­
standing features:

• DTMF d irect keyboard entry
• l CD readout
• 3 watts standard, 5 watts

optional {With lC-BP7 bat­
tery pack)

• 10 memories which store
duplex offset and PL tone
(odd offset can be stored in
last 4 memories)

• Frequency dial lock
• Three scanning systems:

priority. meroory and pro­
grammable Dand scan
IselectaOle increments of 5.
10. 15. 20 or 25KHz)

IC·2AT Features. The
IC-ZAT is ICOM's rrost popu­
lar handheld on the market.
The IC-ZAT features a DTMF
pact 1.5 watts output and
thumbwheel frequency sefec-

(COM 2-Meter
Handhelds

IC-02AT

Often imitated,
never duplicated. ICOM

Icatlons



ALINCO CORPORATION
P.O. Box 70007 • Reno, Nev. 89570

44 Glen Carran Circle • Sparks. Nev. 89431
Phone (702) 359-1414 • Telex 4993999 EGELECTR

Interna tional Division of AUNCO Group

EP 3030·

ro ee

3.64· " 1.64 ' .. 6.52", '

t.f t u..

I
"" aseo­

i 1"-148 MHz

ewsse-cw
' W-3W...
DC 138V1~

RF POWER AMPS
(AI-mocM VHF 2m-7OCm) WIth Rll Preamps

ELH 2300'
.. HEAVY·DUTY

HEAT SINK

I~......
~~ Po.er­_.....

INSTALLED ~~l=c;--+="-~--j
* PROTECTION CIRCUIT~0u!;luI

BUILT IN ~,,"~1'n~.~-~~.~r.~'I~~;~~~~J J.. RELIABLE I (W" H" OJ
& RUGGED ~NeI_~~_

.. CLEAN RF
OUTPUT
"Hole PI'IlMO ...".. IobJIl ELH 230G (wiDIouI AX~l. Specs are
Olheo ... the _ 0Iher~ -ubIe lor 2M & 70CM

•

"WATCH ALiNeO G ROW"
MORE EXCITING EQUIPMENT AND ACCESSORIES ON THE WAY

1209,95

1164.95

1 9.95

w
PI( . ,

•
SPECIAL PACKAGE DEALII I

Am.teurl Only
Includes ~Kl instailid In

c'Ci~1 wiclble set &. pwr supply

'22995

" ~"'C~ IS..:I seQoIrll,lylWMt

FCC CERTIFIED · wired and tested in cabinet

Subassembly beard - wired and tested

Documentation on ly - Refundable on first PK1
purchase

CatB ElECTRONICS,INC.
151 Commerce Pkwy•• 8uffelo, NY 14224

716-675-6740 9 to 4

Pltllt ~'" Call Sign, $SID NlIII\bef• •nd Noclt NlI/Ilbef ""'" ordtnng
CDtttKI GLIIoI MkIItionII ItIID IfIdnwblf QP/ions.

*' 'I"" I ~,. inI " ITIItUIittfrs IIId IfCf'itIffS ships. ptfMi«//J{
ptflmpl-. CWlD'fj'J .t rprlhHiars hit MlUt.lIr.t co-/DfINJ 11M.

hqwsI_FREE u/lIIIg.IIC.t rill IIfIcomf.

e 'U l nu ..-
_ - ... 12_OC .... ..

Now you can get in on the fun in packet radio!
MODEL PK1

PK1 •

PK1S·

PKDOC·

•

Models From
160-10 Meters

A STEP FORWARD
IN HF

COMMUNICATIONS

NOTUNERSI

NO RADIALS!

NO COM PROM ISE!

* " Comparil'll anlenn.u, Frank mt'nlioned 10 me th,t
tbe I~ron was S'J + 10 dB. wM~as the out side
, nlf'nn" wu only S9 + 5 dBt tiP,... tht' hotron actually
put out , bene- sianal lhan II'Ko rl"lular antl"on,1!
Prob.ably skip ,1nall", ect.. but who carese The
peorformaocl" of IhI" lsotroo 40 is just plain pherIoml"n­
al . . Sl"'l"~i_ in Octobl"r 73, 19&4

Finally , a fu ll Sill" AntMna in a 3-dimensional
Jld(ka ll" Pl"f'fKt for krmted space, RV's, Maril"ll" and
~

Thl" lsotroos offl"' you I"lc:rlll"ol transminiog pee­
formilO( I" alona With low 00lSl" n'(t"plion and. Sl"nsitiVl!'
n'(l"ivina quahty .

to- ME TE R _t63.'t5 pM $4,15 Sh;pp;n.
• ~ .METER_151 't5 pM S3 15 Sl\ippin.
to-«l Coonbifytion - $11(1 00 pM a 50 Shippon.
ASK f OR PRICESOHOTHEIl: MOOELS

8IlAl COMPAN'Y . ' >I
S ,R.2 ,Box62,Dept .91 .'

Eucha, Ok. 74342 PH: 918-253-4094 l: __~

1iifRON ANTENNAS
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I

woe design solutions.

a member 01The Aile" Group Ir>e.
12435 Euclid Avenue. Clevela nd. Ohio 44106
Canada, A, C. Simmonds & Sons. ltd.

GISMO
1039 Latham Drive
Rock Hill, SC 29730

• DURA-FLEX neoprene ela.tomer
significantly advances antenna shock
absorption technology.

• Ellmlnat•• RF nol.. in duplex rad io
systems from metal-to-metal contact in
conventional steel springs.

• Dra.tlcally cui. wh ip vibration wh ich can
damage or break antennas with steel
springs on high-vibration vehicles.

• Sofid bra•• adaptors molded into neoprene;
braid totally isolated throug h center cavi ty.

• Field-proven against heat, cold, humidity
and abrasion extremes.

• Model. for roof, trunk or magnetic
mounting . 2 meter, 220 MHz or UHF.

-FLEX'·
unts silence
rated RF noise.

the antenna specialists co•

fif!-
C.O.D.

VISA.

IIr rig ot?
a f

',tS misery, a trade-In. l
. ut 0 y as t..... :0.'-""""-

tt ing It 0 rth mane quiprTlen . .. t- """~.
Betore. P~ight be W~n alTlateur e151your rig 'or names 66..1

II the lTlaJ 3 3
a SO" ..
V ~
,

\, ', ""

Service Department

803-366-7158
Hours:

'roes-set. lOam to 6pm
Closed Mondays

•

~ p. P _ ...-1

-"" .-- -. , -::. ......... _-----" .... -'.... _....
.- --­...... ............"...,.----.

O f course , canadian and Mexican amateurs
are also list ed in the 1985 F o re ign Callbook.
Do n ' t delay! The great new 1985 call baoks
were p u b lishe d December 1, 1984 .

Order your copies now!

1985
CALLBOOKS

""'""~rr: II book ~c

~
Dept . B
925 SherwOOG o-., Box 247
Lilke Bluff, I L 60044 , USA

Tel , (3 12 ) 234~600

As an .&dded bonus, the 1985 US. caueee «
,Iso list! t he , m;llteun In l:an,d. , nd Mexico !
You get t he complete and a cc urate U.S.
list ings (prepared bY o u r o wn ed i tor ial staff).
all the usual up-to-date CilUboo k charts and
taDlet. PLUS canada and Me ldeo . Now that'S
real value !

The best just got better!

Keep your 1985 Callbooks up to date.
The U .S. and Foreign SUPP lements contain
all activity f or tile previous three months
Inc lu d ing new licenses. Available from the
publisher In sets of three (March I , June 1 .
..nd septem ber 11 f or o n ly $15.00 per set
Includlnll shl pplnll . Spedfy U .S . or F orel9"
Supplem ents when orGerl"lI. l lIl"ols res­
Icsenu ilGd 611, sales tilx . O ffer vold ilfter
No".mber 1,1985.
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-
tee Simpson
140 Joyman AvenuE."
POBox 217
Watwloo NSW 2017
A U5tra iia

The Downunda Project: Part I
Stone the crows! This fair dinkum 2m transceiver

from Austra l ia really scores a six!

Reprinted with permission from Electronics Australia.

Photo A. The D5£ Com mander two-meter transceiver kit.

A complete kit Is available for $1 49 plus postage and handling
from Dick smith Electronics. PO 80x 2249, Redwood City CA
94063.

they are all built into the ba­
sic radio.

Opera ting fac ili t ies on the
new transceiver a re a ll that
most amateurs would want
without a ll t he " be lls a nd
whistles" of so me of t he
more fancy models. There
a re none of those hard-to-re­
member-how-to-use memo­
rie s. and the frequency
readout and se lect ion is via
no-nonsense pus h-b utton­
type thu mbwheel switches.

As is usual prac tice with
two-mete r a mate u r t ra ns­
ce ive rs, the two most signif i­
cant d igits of the freq uency
sec tion are omitted, which
means that there is an as­
sumed decimal point be­
tween the first and second
digits of the three-digit read­
out (i.e.. 14 - .- -MHzl. In
Photo A, this means that the
transceiver is set for a fre­
quency of 148.42 M Hz.

Standard controls for vol­
ume and squelch require lit­
t le com men t, a s does t he
signa l-strength/power meter.
The microphone socket is a
stand a rd configurat ion a l­
lowing press-to-ta lk opera­
tion .

In addition , there is a
three-position switch for sim-

Features

As the acco m p a nyi ng
spec panel shows, this new
two-mete r transceiver has
ve ry good perf o rman c e
which is matched by the fea­
tures that most amateur-ra­
d io o pe ra to rs wa nt . Note
also that there are very few
o ptions available because

money over the price of an
equiva lent commercia l unit.

We' re very glad to able to
report this development be­
cause it signa ls a resurgence
in the construction of gear
amongst amateurs who, for
a long time, have been con­
tent to buy ra ther than build .

Just as night follows day,
there was bou nd to be a ca ll
for a two-meter ve rsion of
the transceiver. The VHFver­
sion wa s just cry ing out to be
produ ced.

We l l, now it h a s h ap­
pened. The same peop le that
produ ced the UHF kit, Ga rry
Cra pp VK2Y BX/T and G ill
McPherson VK2ZG E, have
put their thinking caps on
and produced a two-meter
t ra nsceiver that will cer­
ta inly set any keen amateur
longing.

not been able to keep up
with the demand.

As the reputat io n of the
UHF transceiver has grow n,
more and more amateu rs
have decided to have a go at
building a really worthwhile
piece of gear for themselves.
At the same time, they can
save a substantia l amount of

By any sta ndard, the UHF
transceiver desc ribed in

the Septembe r, October, and
Nove mber, 1983, issue s o f
f fectronics Aus tralia has
been a n outstanding suc­
cess. Many hundreds have
been successfully bui lt and
the kit supplier responsible,
Dick Smith Electronics. has

Photo B. Inside the Commander.
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Has Iront panel sensitivity control.
Normal/A everse switch enrmnates re tunmg while

cnecerc for mve- teo RTTY Spea ker lack + 250
'IOC 1000 cutout
Eu r 2206 sine wl...e genet'1tor gIves cnase con­

\lnUOUS AF SK tones stanoa-o 2125 HI mark and
2295/2975 Hz space Microphone nnes AFSK out.
AFSK ground. PH out and PTT grouOO

F$K k~nll lor tr. nscll ...fln wltn FSK mcur
Has sl\arp 800 Hz CW liller, plus and mmus CW

~evlOg and external CW ~ey Jack,
K.ntronin software compatible socket.
Exclusi ...e TT LJR S·232 general purpose socket

allows mtertacmq to nearly any personal com­
puter with most acorocrtare software , Available
TTL/RS-232 lines : ATTY cemcc out. ew oemoo
out (TTL only). ew·!D in. ATTV 10 , PH 10.
Itey in. All signal lines are butte-eo and can De 10'
verteo usmg an mremar DI P SWi tch
Metal cabinet. arcsner alurmnum front. 12V,x

2'h x6 Inches. 18 voe or 110 VAC WIth opt-onar
Ae adapter. MFJ·1312. 59 95.
Plugs behween rig and C-64, VIC·20, Apple, TAS­

8OC . Atan. Tl·99 and otner personal computers
Use MFJ. «antremcs. AEA and otner RHV I
ASCII/AM TOA /CW software,

•

•---'--- .. - ..;. -- ••.•e .. _ _ __

--",rJ RTTY le w O£1.UU COMPUTER INTI"'''CE

-

-

•

•

MFJ 'S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM , AM
MODES, LED TUNING ARRAY, RS-232 INTERFACE, VARIABLE SHIFT TUNING , 170/850 Hz
TRANSMIT, MARK·SPACE DETECTION .

MFJ RTTY/ASCII/ CW scttware on tape, cablDS lor C-64/ VIC-20.
•

MFJ.1 229 Engineering. perfarm- Tl'Jnsmils on both 170 Hz and 850 Hz shift .$179 95 ann. Vllu. and f,alures Buill-in RS· l 32 interface,no extra cost.
sets MFJ's most anvan- Variable slliff tuning lets you copy any shift
cec RTTY /AS CIII between 100 and llY.X1 Hz and any speed (5-100

AM TOR/CW computer interface apart from others. WPM RTTY/ CW and up to 300 baud ASC II),
FM (limiting) modi gives easy. trouble-free coer- Push button for 170 Hz stun .

anon. Best lor general use. oll·Shift ropy. ettt- SIIJrp multi-poll muk and 'Il''' IiItln give
Ing slgnal~, and moderate Signal and aRM levels true mark-space detection , nanceo pots give space
AM (non-limiting) mode gives SUperior per cassoarc tunmq With constant Dandwldth, Factory

temarce under we.llt Signal conditions or when adjusted tnm pots tor optimum Illler perlormance
tnee are strong nearDy stations. Multi-pole acti ...e IiIten are used lor pre-
CrOlihait mark-space LED tuning array simu- bmrte. man. space and post detection utter-

rates scope ellipse for easy . accurate tunmq 109 Has autcn anc tnrestoio correction. tms
even under poor sonar-to-norse conoruces. Marlo. advanced oeuun gives good copy unoer aRM.
and space outputs for true scope turunq . weak sonars and selective lading

MFJ·10&

~19.95

Trlm)lOOr .ntenn. for optlmum per­
formance quickly and easily. Read
antenna resistance up to 500 Ohms.
Covers all ham bands belOw 30 MHz.
Measure resonant frequency of an­
tenna. Easy to use, connect antenna,
set frequency, adjust bridge for me­
ter null and read antenna resistance.
Has frequency counter jaCk. Use as
signal generator. Portable, sen-con­
tained. 4x2x2 in. 9 V cattery or 110
VAC with adapter, MFJ-1 31 2, $9.95.

•

MFJ ANTENNA BRIDGE MFJ·1tI4
579.95

MFJ PORTABLE ANTENNA
MFJ'. Portable Antenn. lets you eceate 40. 30.

20, 15. 10 meters from apartments. motets. camp
SItes: Vacat ion spots, nF-lrly any electrically clear
locatlOl'l wtlete scece ,~ a lull SIre antenna IS a
proDlem.
A telescoping whip re os to 54 In.) is rrcuntec

on self-standing 5'i1x6 x2!!' inch Phenolic case
Built·in antenna tuner. Id strenght meter. 50 feet
RG-58 coax Complete Ill-band portable antenna
system tnat you canuse .early anywhere uotc 300
watts PE P I

MFJ·1621

$79.95

MFJ..407 Olln e ElectrIRk K.,., sends iambic,
automatic, sent-auto or manual. Use squeeze, sln­
gle lever or straight key. Plus/ minus keying . 8to 50
WPM. Speed, weight, lone, YOlume controls. On/
Ott, Tune, semi-auto switches. Speaker. RF proof.
7x2x6 inches. Uses 9 V battery, &9 VOC or 110
VAC with AC adapter, MFJ-l305, $9.95.

MICROPHONE EQUALIZER

Greatly impl1l'f'lll tr1nsmltled SS Bspeech tor max­
mum talk power . Evens oUI speech peaks and val­
leys due to voice, microphone and room character­
istics that make speech hard to understand. Pro­
duces cleaner, more intelligible speech on receiving
end. Improves mobile operation by reducing oassy
peaks due to acoustic resonances. Plugs between
mlc and rig. 4 pin mtc jack, shielded output cable,
High , mid, low controls provide ± 12db boost or
cut at 490, 1170. 2800 Hz. Micgain, on/off/bypass
swi tch. " On" LEO. 7x2x6 inches . 9 V battery. 12
vnc or 11 0 VAC with adaPter . MFJ-1312. $9.95.

MF......

$49.95

MFJ ELECTRONIC KEYER

MFJ...t07

$69.95

Grutty Impl1l'f'll your RITY copying capabiliti...
Add a aosshalr LEO Tuning Indicator that makes

tuning quick. easy with pin-point accuracy. Add
mark and space outputs for scope tuning . Add
LEOs Ihat indicate 170, 425, 850 Hz shifts. Great
for copying RTTY outside ham bands. Add sharp
mark and space fil ters to improve copy under
crowded/weak conditions . 170, 425, 850 Hz shifts ,
Add Normal/Reverse switch to check for inverted

RTTY withOut retuning . Add output level control to
adjust signal into your terminal unit. Add a limiter
to even oUl signal variation for smoother copy.
Unit plugs between your tuner and receiver. Mark

is 2125 Hz, space is 2295. 2550 or 2975 Hz. Meas­
ures 1llx2x6 in. and uses floating 18 VDC or 11 0
VAC with AC adapter, MFJ-1312, 59.95.

24/12 HOUR CLOCKIIO TIMER
Switch to 24 hour UTC

or 12 hour format l Bat·
tery backup. ID timer a-
lerts every 9 minutes ~~~~~~
after reset. Red ,6 in. ~-=­
LEOs. Synchronizable to ,
WNI/ . Alarm, Snooze
function. PM , alarm on
indicators. Gray/Black cabinet. 110 VAC. 60 Hz.

MFJ MULTI.FUNCTION MFJ·1221

TUNING INDICATOR $79.95

• _11._ _~ .~+ O'
. .• ....! -• . .

HUlle 511 Inch bold black LCD nUIT'llt'1I. maee these two 24 Hour docks a must for your shaCk. Choose
from a dual clock that teatures seceate UTC and local time displayor asingledock that displays 24 Hout time.
Mounted In. bruSMd .Iumlnum Itl lT'II, these docks teaturehuge 5/8 inch LCD numerals and a sloped face lor

across the room viewing. Easy set month , day. hour. minute and second function. Clocks can be operated In an
alternating time-date display mode . MFJ-l08, 4V!xl x2 Inches; MFJ-l 07, 214x1X2 Inches. Battery included.

MFJ-l08

1'154. ,

"'
TO ORDER OR FOR YOUII NEAREST
DEA-lEl! . CAll TOll ·FIl EE

800·641-1800.can 601323 _
10 MISS and OUlslde conllnental tlSt.
Tete_ 5J' 4~ MF J ST KVMFJ ENTERPRISES. INC.

80l 494. Mississippi Stat., MS 39762

MFJ
MFJ-1D7

OIlDEFI AN YPRODUCT FRO M MFJ AND TRY IT- NO
OILiGATIO N.IF NOT DELIGHTED. RETURNWITH­
IN:IIDAYS FO" PROMPT REFUND ll ESSSHI PPING)
• Ooe year unconditional guaranlee • Made 10 USA
• AlIa $4 00 each stuppmg/handhng • Call Of . rite
lor he eatatog. over 100 product,.

MFJ 24 HOUR LCD CLOCKS
$1 9.95 $9.95

rm
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Shoot at Will

1:'_ ••

•
Celebrate 25years of 73 for Radio Amateurs

by treating yourself and a fellow ham to an un­
beatable subscription offerl

Here's how it works-When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48-8
50% savings off the regular renewal rate!

You don't need special salesmanship abili­
ties. Simply show your friend 73's:

• high-quality construction projects and week­
end gadget ideas.

• articles about satellite TV, or about the grow­
ing use of microcomputers in the hamshack.

• monthly ham help features and new product
news.

• international reports .
It's that easy. 73 will sell itself. And when your ham friend enters his name and address on the

coupon or attached card, you'll get your 73 subscription renewal for half-price.
But hurry! This special offer is available for a limited time only.
So grab a ham friend , grab a pen, and come join the 73 silver anniversary super-savings celebration!

Recruit

a Friend

and Get 73 for

II Ca-Illda& Mexico$22.97, I'o:If89l s..1ace $39.97,OnB~DrIly, us NnclI!I Ii'-. Canada. & Mexico $14,48, Foreign Surface $22.48. 0nB yew DrIly, US funds
I ~ us bwlk.1'o:If89l aimla.I, pleeI8& ilquire. 358R6J dra.wo on us ba.ok, FofeIQn 1IIrrnd. pIeaM inquire, 358R6K

L ~i.'~,~~':~~s _PO Box 93~~annlngdale, NV-=.11737 .1

r------------------------------------------j
I YESI We want to join the 73 celebration-a new paid subscription for my friend, II and a renewal for me at 50% off. :

SEND ME ONE YEAR OF 73 FOR RADIO BECAUSE I GOT A FRIEND TO SUBSCRIBE I
AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR I
PRICE OF $19.97. ONE YEAR FOR ONLY $12.48! I
o Payment Enclosed 0 Payment Enclosed 0 Me
o VISA 0 AE 0 MC 0 VISA 0 AE 0 Bill Me

Card # Exp. Date Card # Exp. Date _
Signature Signature ~

Name Name ~.

Address Address i
City State Zip City State __ Zip _
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In greater detail, crysta l
Xl at pin 1 of ICl sets the lo­
cal-osci llato r frequency to
10 .24 5 MH z . Th is is inte r­
nally mixed with the 10.7­
MHz signa l from Q7 to pro­
duce a 455--kHz i-f, which is
then fed to an external filter
a t pin 3. Tran sistor Q8 ampli­
fies the filtered 455-kHz sig­
nal and feed s it back into the
limiting-amplifie r input at
pin 5.

The limiting amplifier is a
five-stage differentia l ampli­
f ie r w hic h bo o sts t he 455­
kHz signa l we ll into cl ipping,
at its output. That is, we say
the signa l is limited . This ef·
fect ively removes any ampli­
tude va ri ations (AM) so that
the signa l only conta ins fre­
quency modulation.

The limited signa l is then
fed to the inte rna l FM quad­
rature detecto r associ a ted
with co il L7 and ca pac itor
C37 a t pins 7 and 8.

The detected audio is ex­
tracted from pin 9 and fed
via R33 and C35 to VR40, the
volume control. At the same
time, a sa mple of the signa l
is coupled via R32 and C33
to an interna l amplifier be­
tween pins 10 and 11 .

This amplifies any noise
signa l (h iss) above the ex­
pe c ted audio p a ssb and
which is then recti fied by 07
and used to "sq ue lch" the
audio output via control pin
12. VR39 is the squelch con­
tro l.

Transistor Q8 feeds a por­
tion of the 4550kHz signa l
(befo re limiting is applied) to

73 lor Radio Amateurs· August, 1985 17
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men-emitter amplifier with
l3 as its collector load . l3 is
part of the three-stage ba nd­
pa ss filte r which on ly a c­
cepts signa ls in the 144-to­
148-MHz range.

MOSFET Q7 is the mixer.
Cate 1 of Q7 is the incoming
rf signa l while gate 2 is the
vco (loca l-oscillator) signa l.
l6 is the dra in load of Q7 and
the mixer output is the differ­
ence frequency, 10.7 MHz .

."

This is passed via Fll , a two­
pole filter, to lel .

ICl is a Motorola MC3357
device specifically designed
for use in a narrowband FM
dua l-conversion commu ni­
cations receiver, which is ex­
actly what this circuit is. We
have al ready tal ked about
the first conversion, which
takes place in mixer Q 7,
from 144 (to 148 MHz) down
to 10.7 MHz. The MC3357
handles the second conver­
sion using an inte rnal 10.245­
MHz loca l oscillator.

This gives a second inter­
mediate-frequency signa l of
455 kHz which is amplified,
limited, and detected by IC1 .
IC1 a lso pro v id e s the
squelch function.

Fig. 1. Block d iagram of the DSE Commander.
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"We are happy to give full rights to any kit
or parts supplier to sell or reproduce the
board or circuit for this project. We feel this
is the best wa y for the whole industry . . .the
more people there are who construct proj­
ects, the more hobbyists there will be ben­
efiting all of us."-tke Bain VK2AtG/W6,
President, Dick Smith Electronics.

MHz interm ediate fre­
quency at the output of the
mixer, Q7. The lower vco fre­
q ue n cy is o bta ined b y
switching a d ifferent crystal
into the offset osci llator.

Circuit Details
Now let's have a look a t

the ci rcuit d iagra m (Fig. 2).
Don't sh ud d e r. We'll con­
side r the receiver ci rc uit ry
first.

Input signa ls from the an­
ten na a re fed via the art ­
tenna filter and rf-switch tng
network on the extreme
right-hand side of the c ircuit
d iag ram. The signa ls pass via
L30. l 29. l 27. l 26. l26. and
Cl23. From there they go to
the input of Q6 via trans­
fo rmer l2 and C11 (on the ex­
treme left-hand side of the
circu it).

The rf switch ing is pe r­
fo rmed by 0 13 (nea r l28, on
the right-hand side of circuit­
ry). In the transmit mode,
013 is forward-biased and
thus shorts out any rf signa l
from the transmitter which
would otherwise be fed into
the receiver input.

Q6 is a conventional com-

plex and ± 6oo-k Hz trans­
mitter offset fo r working into
repeaters. There is a lso an
ant i-repea te r (reverse ) but­
ton so that the transceiver
can be used to listen in on
the repeater receiving fre­
quency.

Finally, there is the 5-kHz
offse t switc h which effec­
tive ly doubles the number of
channe ls from 400 to 800, a l­
beit with 5-kHz c ha n ne l
spac ing.

How It Works

For those not familia r with
the series of articles on the
UHF transceiver, le t's now
go thro ugh the block dia ­
gram, befo re attacki ng the
main c ircuit d iagram. Refer
now to Fig. 1 .

The block diagram shows
that the transceiver is split
into two sectio ns, rece iver
and transmitter, which come
togethe r in the antenna fil ­
te r. Both sections employ a
common frequency synthe­
sizer and voltage-co ntro lled
osci lla tor.

The rece ive r is a conven­
t iona l do ub le-co nve rs io n
superheterodyne with inte r­
mediate frequencies at 10.7
MHz and 455 kHz . The sec­
ond co nve rs io n from 10 .7
MHz to 455 kHz is ach ieved
in an integ ra ted c irc u it
which also includes limiting
amplif iers and an FM quad­
rature detector. From there
the signal is passed to an au­
dio amplifie r.

The vco (vo lt a ge-con­
trolled osci lla tor) ha s two
modes and , a s you might
have guessed, these a re
transmit and receive. In the
transmit mode, the vco is set
to an exa ct frequency with in
the range of 144 to 148 MHz
by the frequency synthesizer
which, in turn, is controlled
by the offset osci ll ator. The
output of the vee is fed via
Q17 and Q18 to the rf power
amplifier and thence via the
antenna filte r c ircu it to the
output socke t.

In the receive mode, the
vco is set at a frequency ex­
actly l0.7 MHz be low the in­
co m ing frequency. Th is is
necessary to give the 10.7-
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which gives good bias stebil­
ltv, limits the power output
to so m e extent, and gives
momentary short-ci rcuit pro­
tection.

nected for any reason, the
wh ol e am plifie r w ill latch
up, which is how it manages
to withstand o pen c ircu its
continuously (see specs).

Q11 and Q12 form a fully
complementary output pair
with quiescent current set by
R46 and 08. R47 and R48 are
rather high in va lue at 2.2 n.

Resistors R44 and R43 se t
the audio amplifier gain to
around 25 (i.e., 5600/220 ""
25) while C45 rolls off the re­
sponse above 3 kHz.
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Transmitter Opera lio n

The tra ns m itte r is con­
tro lled by the p ress-to-ta lk
sw itc h on the mic rop hone
and this contro ls the various
supp ly rail s, a s mentioned
before. We' ll co me back to
tha t. The signa l from the mi­
c ro p ho n e is f ed t o t he
preamplif ier (Q13 and Q14)
whi ch provides substa nt ia l
gain , The amplified signa l is
fed via C52 to a diode limit­
ing c irc u it (D9 and Dl0)
which prevents the following
st ages from b eing ove r­
loaded.

10.24 MHz, which when di­
vided by 1024 produces a
re fe re nc e frequ ency of 10
kHz at pin 7.

IC5, the phase compa ra­
tor, co mpa res the lo-kHz ref­
erence frequency from IC6
against the lQ-kHz o ut pu t
from the programmable fre­
quency divide r, IC4. The out­
put at p in 3 of [C5 is the Pl l
e rro r vo ltage, whi ch is a se­
rie s of pu lses. These are fi l­
tered to produ ce smoo th dc
by R91 . C1 56. R87. R86. and
C153. This dc e rror voltage is
then applied to 012 in the
vco (Q16) to ma intain con­
trol ove r the vco output.

As shown o n the c ircuit,
when the PLL is in the lock
cond it io n a nd the vco out­
put is 144 MH z, then the er­
ror vo ltage a t TP3 is 2.7 volts
dc (a fte r setting up.)

Where the frequency-syn­
t hes ize r c irc u it di ve rges
from normal Pll practice is
that the programmable di­
vide r does not mere ly "d i­
vide down" the o utput of the
vco. Inste ad, IC4 di vides the
d ifference between the vco
o ut p u t a nd t he t hi rd har­
monic of the offset osci ll a­
tor.

The reason for th is ind i­
re ct procedure is that it is not
possible to e asi ly provide fo r
progra mmable d ivis ion d i­
rectly from 144 MHz.

What happens is thi s. The
offset osc illator, Q26, oper­
ates at 44 .234966 MHz in
re c ei ve m od e and a t
47.801666 MHz in transmit
mode. The re le vant crystal s,
X4 and X3, a re switc hed into
circuit by diode 023 o r 022.

The collector o utput c ir­
cuit of Q 26 is tuned to the
thi rd harmonic of these fre­
que ncies, i.e .. 1 32.704898
MHz a nd 143.404998 MHz.

Depending o n whethe r
the transceiver is in receive
o r transmit mode , o ne or the
o t he r o f t he se o ffs e t fr e ­
quencie s will be subtracted
fro m the vee out put fre ­
quency by the offset mixer,
Q 27. The d iff erence fre­
quency will range from 595
kHz (e .g ., 144-143.405) to
4595 MHz (148-143405),

It is thi s ra nge of differ-

class-C power-amplif ier
stages which operate with­
out forward bias at th e ir
bases.

By way of explanation, in
a class-C amplifier such as
Q22, the c o llecto r c urre nt
flows for substa nt ia lly less
tha n every alternate half
cycle with the tuned circuit
preventin g the generation of
harmonics, In effect, a class­
C amplifier tank circuit can
be considered as the a na log
of a flywhee l which has a
sho rt bu rst of energy appl ied
to it during eve ry cycle . It is
a h ighly e fficient amplif ier.

The o ut pu t power from
Q22 is co upled to the a n­
tenna filter ci rc u it m e n­
t ioned previously. The path
is via L26, 127, l29, and l30
to the output socket. A mea­
sure of the tran smitter out­
put is p rov ided as foll ows:
Gi m m ick c a pa ci to r C169
(two wires twisted together)
feeds a small portion of the
t ransmitter o utput to 014,
which re ctifies the signal a nd
applies the resultant dc to
the sig na l meter v ia R1 09
and filter c apacito r Cl 34.

Frequency Synthesis

The method of frequency
synthes is is essentia ll y a var i­
ation o n the co nve n t io na l
phase-loc ked-loo p (Pl l) cir­
cuit. A PLL norma lly is com­
posed of a vo lt a ge-co n­
t rolled osc illa to r (vco), a
reference osc illa to r, a pro­
grammable frequen cy d i­
vider (fed by the vcol, a nd a
phase com pa ra to r wh ich
compares the frequency-di­
vided output of the vco with
the refe re nce oscillator.

For a VHF transceiver it is
usua l to have three osci ll a­
tor s: a vco. a re ference osc ll­
later. a nd an offset osci lla­
tor. ln th is ca se, the vco is
Q16, the re ference oscillator
is associated w ith IC6, and
the offset oscillator is Q 26.
IC5 is the phase co mpara tor
and lC4 is the programmable
divider.

let's sta rt by looking at
IC6. This IC is a combined os­
cillator and d ivider with a di­
vision ratio of 1024. It drives
crystal X2 at a frequency of

10Walts nominal, 15 Watts maximum
limited to 5 kHz under normal opera­
tion; up to 10 kHz with overdrive
less than 10% at 30kHz deviation
less than 60 dB with respect to carrier
less than60 dB
5mVrms

0.5p.V into SOO lor 12-dB Sinad;
typ ically 0.4 p.V
better than 60 dB at :t: 25 kHz
1Watl%THDlnt08f1
6 dB/octave rcnctt above 1 kHz

Specifica tions

144 to 148 MHz (see text)
10 kHz. with 50kHz offset
400 @ 10kHz. BOO @5kHz(se& lext)
with in :t:l0ppmlromOt06O° C
frequency modulat ion
from 5 to sooC
two minutes transmit, two minutes re­
ce ive
12 to 15 V dc, test voltage 13.8 V dc
negative chassis
receive: muted, 110 mA; unmuted, 300
rnA
transmit: 1.9 A at lOW; 2.5 A at 15 W
(a) 30A in-line fuse
(bl diode reverse polarity protecllon

(0 1)
(cl rt pow er ampli fier can withstand up

to 5:1 vawr and open- or snort-err­
cu lt conditions for at least two
minutes

(d) audio power amplifier can with·
stand open circuits continuously
and momentary short c ircuits

Selectiv ity
Audio pow er
Frequency response

Distortion
Spurious emissions
Harmonics
Mic rophone sens t­
t ivity

Receiver

Sensitivity

'rrensmnter

Power output
Maximum deviation

Protection

Supply voltage
Polarity
Current drain

General
Frequency coverage
Channel spacing
Number of channels
Frequency stability
Modulation
Temperature range
Duty cyc le

R62, C57, and R64. 011 is in
the tank c ircuit of the vco
(Q16) and th us is able to fre­
quenc y modula te the vco
acco rdi ng t o t he micro­
phone-signal voltage.

The vco is a conventiona l
grounded-gate oscillator us­
ing an N-ehannel FET. It os­
c illa tes at a nom ina l 146
MHz (cente r of band) as set
by L8 and C64. Varicap 012
sets the vco to the exact fre­
qu en cy req ui red , a s c o n­
trolled by the frequ enc y
synthesizer.

The main vco o utput sig­
nal is taken from its source

The signa l from 0 10 is fed and fed to Q17 and Q18,
to Q15, a two-pole active-til- which a re transformer cou­
ter sta ge w ith unity gai n. The pled. and thence to Q19 a nd
o utput o f thi s stage is the Q 20, which are more o r less
mod ulating signa l whic h is conve ntio na l common-emit­
applied from trirnpot VR61 ter amplifier sta ges. Q 21 a nd
to va nc a p di ode 011 vi a Q22, o n the other hand, a re
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Power Supply

A + lD-V regulated supply
derived from Ql , Q2. and 0 2
supplies power to the vco,
offset oscillator. frequency­
sy nt he size r circuitry, and
mix-down amplifier (Q 28
and Q29). The + lQ-V regu­
lated ra il is al so switched to
various o ther sections of the
circuit by Q4 and Q5. de­
pend ing o n w het her the
transceiver is in the receive
or tra nsmi t mode.

When in t he re c ei ve
mode , t he pre ss- t o -t alk
switch is open and 03, 0 4,
and 05 cannot cond uct .
Therefore. Q4 supplies the
+ lD-V rece ive rail. When
the PTT switch is dosed for
transmit mode, 03 and 04
conduct. turning off Q4 and
turning on Q5 to supply the
+ lQ-V transmit rail . 05 also
conducts. turning on Q3 to
supply the + 12-V transmit
rail.

The final two stages of the
rf power amplifier, Q21 and
Q22. are powered d irect ly
from the 13.8-V(batte ry) sup­
ply as is the audio amplifier.
This is OK since Q21 and
Q22 are normally biased oft
a nd ca n only operate when
Q19 and Q20 a re tu rned on
by the + 12-V transm it rail .

In Part II of this arti cle, the
construction and alignment
of the nSE Commander will
be detailed .•

a code of 120 to IC4.
A neat advantage of this

sche me is that it allows the
" a nti-re pe a te r" operation
whereby the receiver only
ca n be shifted by ± 600 kHz.
Thi s is achieved by the push­
button in con junction with
Q23, Q24. and a ssociated
diodes. The advantage of the
anti-repeater function is that
it allows the operator to lis­
ten di rectly to his contact in­
stead of via the repeater.

Note that when the 6OO­
kHz offset fa cility is in use .
the o ut-of-band protection
ci rcu it ry does not prevent
tran smi ssion outside t he
ba nd limits. In this case it is
up to the operator to make
sure he or she does not tra ns­
gress .

± 600-kHz Offset

Yet another facto r has to
be take n ca re of by the fre­
quency-synthesizer c ircuitry.
For repeater operation, the
trans m itte r freq uency usu­
ally has to be offset by minus
600 kHz from the rece ive fre­
quency. less often, it may
have to be cha nged by plus
600 k Hz . Th is condition
cou ld be met by adding
more c rysta ls to the offset
o sci lla to r circuitry. but in
thi s c i rc u it it ha s been
achieved digitally.

As well as avoiding the ex­
pense of extra crystal s. the
digital method of offset does
not require any alignment.
1(2 and IC3 are digital add­
ers. They add a code of 60 or
120 to the code applied by
IC4. In the normal simplex
mode, the add ition of the 60
code is th e sta nda rd , Fo r
- 600-kHz re peater o pe ra­
tion. th is code is removed
(contro lled by 0 18 and IC2).

For +600-kHz operation.
IC2 a nd IC3 a re brought into
play by 029 a nd 027 to add

kHz outputs of 1( 6 and 1( 4
(the programmable divider)
are lo cked together, IC5
turns on Q30. This tu rns on
Q18 and Q19 and thus al­
lows the transmitter to oper­
ate. Thus the transmitter is
prevented from producing
signa ls which are outside the
144-to-l48-MHz band.

But what about that + 5­
kHz offset we have just di s­
c usse d? When that is ap­
plied, it wou ld be possible
for the vco to operate a t
148.005 MHz and st ill pro­
duce a lock condition . The
c ircuit design ta kes ca re of
th is possibili ty, too, since the
thumbwhee ls a re wi red to
only permit a maximum vco
freq uency of 147.99 MHz .
When the 5 kHz is added,
this gives a maximum vco
frequency of 147.995 MHz,
which is still inside the band
limits.

Strictly speaking then, this
means that only 399 cha n­
nels are available with 10­
kHz spaci ng and 798 cha n­
nels w ith 5-kHz sp a cing
(144.005 to 147.995 MHz ).

SWITCHING
POWER
SUPPLY

" .PUT1. __2SS_
~~

• l2Ydo:.3SO ...
• SYdo: . 12_
- S_@2OO ...

SIlE ."' . . .. . . L..- ....
$5.(10 _

EDGE
CONNECTORS

~!::::~!!'i>
22/44 21144 GOlD PLATED

CO" T~ CTS

1se CO" I~CT S P~C ' NG

$.2.DQ EACH 10 fOR , ,8 00

a re in fac t 1666 Hz too high.
When the third harmonic of
each c rysta l is considered. it
will be 5 kHz high. So in nor­
mal operation, the crystals
a re pulled low by l 14 a nd
l15 for X4, and l 16 and l 17
for X3. So the norma l offset
transmit frequency is 47 .8
MH z (143.4-M Hz 3rd har­
monic ) and the off set re ­
ceive frequency is 44.2333
MHz (3rd harmon ic is 132.7
MHz).

When these offse t fr e ­
qu en cies a re s u b t rac ted
from the vco. the range of
diffe rence freq uencies will
be 600 kHz to 4.6 MHz. And
note that 600 kHz is an exact
mult iple of 10 kHz .

When the + 5-kHz facility
is switched o n. l15 and l17
are switc hed out of circuit by
diodes 024 and 025 so that
now the crystal s do run 1666
Hz high and so the vco fre­
quen cy is shifted up by 5
kHz .

_ "". _ 0 • • ""' _~,

. ..' _ ••'.. ..... ~ ...' - :I'........- - <- .-..., < 0 0 • <"' '" ... .".,,,,

TOLL FREE ORDERS _1 .800_828·5432
t... CIoUFQflNlA: 1-«0-251 "Ill

" II . NI. OII INFOII. " TIOtI· Cllllllao·aooo

••1915

MINIATURE TOGGLE
SWITCHES

AAI! RATID I AIIIPS 0 125
S.P.D.T. S.P.D.T. VA
lon-on) ~{on-onlI SOeDER LUG

• C $T .~( , fE.MINA,S

HO,,·TMREAl>l:O .,... u c" ~~:7.::::::;;;:d-~~;;;:::;;:'~~8 u SM I>o(l •• _ '0 , 0f' It 00
' M lA C" ,., ' '''' f OR _
' 0 f OR " "" 1 2 0V INDICATOR
SPOT S.P.D.T. ""=

(On:C"-On~ ~(~::1 '~:7"D 'CUo;
-.._EAOID T_fADED -.. RUED ''0 V 113 ....
IIV$W'OG llUSH,ooe '"" "'OU,.TS ,,. 5111" ..au
~ C ' lOU • , • • IAC.. 7501 E"CH Rt O lE"S
",. IACOO . 'O ' OR p"" '0 f OR" 00

." ' '''' ' OR-~.ii::;t.;.-';.~'~ ~ !::=d

QUALITY PARTS AT DISCOUNT PRICESt
SUB·MINIATURE loE.Do'S 2 AMP SOLID

oTYPE CONNECTOR STANDMD JUMBO STATE RELAY
~ - --- rc=- ~ DIFfUSED ~:!.IImIll1.~ e¢t::::;::::i:'J /tED 10'0"'150 ~ SIll 1'_,-

>OlOli A"I'( SuB ""~ '~I U .[ lOItUN IO'Oll 1.2.00 • I ,~• •
C()fo ~(CTOItSIJ'S.(O F()Il ,WD/II IO'OII$200~ " ' HIGH
COUPUI(R"lJ()OU'-; A ae-e voc

DB-I~Pll,lG S2.75 ... , FlASHER LED CONTIlOl ';1 . .....
D81~SOC ~ET 54.00 ~J WOt1 01'f}1.AnoN 1 __
D815 MOOO $I.SO ItUJJlJY«lSlU UlI'O 11O .... @2_
081!>Pl.UG $2.15 Il 00UCH U50_ 10 .... Ul OO
D82!>SOCIlET U .SO
DlllS"'OOO 5125 BlPOlARlED '13VDC RELAY

"PARALLEL" PRI NTER 2 fOIl II 10 CONTACT S P H C

~ CONNECTOR ~ CRYSTAL • 'O ........ ~l20 V..C
~k SoOl-OlI R ~,"l( ~ nyu l<:I3iU f NUII GlU COIL T

Ill' .,., )6 I>I.. ........ E USlO 2 "'"l co 10 B II"$T OPE H CO NTACT
000 "I¥. U llU' 315J'tlool5llC COil. 13 YO(; 600 0f*,t$

$550 (.4Ol (1,01.. Co'lIL(S U.JCI U. ' 1.00 UOl sPEC'A, 11.00 EAC"

ence frequen cies which is
applied to the programma­
ble frequency divider, IC4,
via Q28 and Q29.

SO 1( 4 is programmed by
the thumbwheel switches to
div ide t he relevant diffe r­
ence frequency from Q27 to
provide a 10-kHz output
whi ch is applied to the phase
comparator. IC5.

Note, by the way, that the
diff eren c e between the
transmit and receive offset
frequ encie s is 10.7 MHz,
wh ich is the required inter­
med iat e frequency.

So far, so good . But now
we have to backtrack a little .
There is a problem in that
1(4 ca nnot precisely divide
frequencies that are not an
exa ct multip le of 10 kHz .
The re fore, that example of
595 kHz (the lowest differ­
ence frequency) is not valid .
And in fact. those offset os­
cillator frequenc ies given
above are not quite correct.

Because of the provision
for 5-kHz channe l spacing, Band Protection
the offset oscillator c rysta ls Note that when the 10-
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Hand-held Transceivers
Otlun models Rlflllar SAU
IC..()lAT to, 2m .....•. 349.00 219"
IC-G4AT lor 440 MHz 379.00 289"
Standard IIOdels RllUlar SALE
ICol A for 2m•......... 239.50 119"
Ie-lAY with ITP 269.50 199"
IC-3AT 220 MHz. TTP 299.95 239"
IC-4AT 440 MHz, TTP 299.95 239"

....
Order Toll free - Use your Credit Card!

HOURS. Mon.!hruFri.9-5:30:Sal 9-3
Mllwau. ee WATS line: 1-8OC)..558-o.UI answered
evenings until 8:00 pm Monday thru Thursday.
Please use WATS lines lor Ordering
use Regular lines for other Inlo aod Service dept

A.ccessories lor Delwee modeb Rtplal
BP·7 425ma h/13.2V Nicad Pak • lise BC·35 67.50
BP-8 8OOmah/8.4VNiead Pak • use BC-35... 62.50
BC-35 Drop in desk charger for all batteries 69.00
BC-60 6·position gang charger, all balls SALE 359.95
BC-16U Wall charger lor BP7IBPS 10.00
LC-ll Vinyl case 17.95
LC-14 Vinyl case for OIx using SP-U8 17.95
LC-OIAT Leather case for OIxmodels w/Sp·U8 39.95
Accessories lor bOlh models lelular
8P-l 425mah17.2V Nicad Pak • use Be35.... 39.50
BP-3 £lIra Std. 250 mah/8.4V Nicad PaL... 29.50
SP-4 Alkaline battery case 12.50
BP-5 425m. hIl0.BV Nicad Pak • use BC35 49.50
CA-l Telescoping 2mantenna... .....•......... 10.00
CA·5 5/ B·wlve telescolling 2mantenna .....• 18.95
fA·l Ellra 2mflexible anlenna................ 10.00
Cp·I Cit- ~a:hter plug/cord for BPJ or Db .... 9.50
DC·I DC operation pak tot standard models 17.50
LC-lAT Lea ther case lor standard models. .•.. 34.95
R8-1 Vinyl waterproof rad io bag •..•........... 30.00
HH·SS H. odheld shoulder strap•.............. 14.95
HII·9 SPNker microptlone 34.50
HSIO Boom microphoite/ head$i!l: ..........•..• 19.50

HS-IO$A Vo_ unit for H5-IO& Delu.1! only 19.50
H$-IOSB PTT unillor H5-IO................. 19.50

IIL-t Im2.3win/ lOw out amplifil!r•..•. SALE 79.95
SS·3211 Commspec 32·tone encoder .•.....•.. 29.95

Shortw.ave receiver _'lUll' SALE
R·7lA 100 .Hz·30 Mhz digital receiver S799.00 659"

JC·ll Wireless remote controller. . . 59.95 49t'!
FL·31 500 Hz CW mter.. 59.50
FL·6J 250 Hz CW litter (lst IF) .... . 48.50
FL A ssafilter (2nd IF) 159.00 144t'!
EX-157 FM unit . . .. .. .. .. . .. .. . .. .. 3B.00
EX-310 Voice synthesizer 39.95
CR-54 High stability oscilla tor rtal 56.00
SP-3 Edernal speaker 49.50
CK-70 (EX·299) 12VDC option. . .. . 9.95
118-12 Mobile moun!.. ... . .. . .. .. . . 19.50

Common acce5Sories lor 2n N H and 4n A/H
P5-15 Internal power suppl~ lor 1A)... 99.00 89"
PS-35 Internal power supply lot (HJ 160.00 144"
PS·15 External power supply •........ 149.00 134"
CF-I Cooling fan lor PS-15. .. . .. .. . .. . 45.00

EX-I44 Adaptor tor PS·15/Cf·1 6.50
SII-6 Desk microphone .•............. 39.00
EX·3lD Voice sythesizer •••••••••••••• 39.95
TS-32 ccmmsoec encode/decoder. . .. 59.95

UT-15 Encoder/ decoder interface .. . 12.50
UT·15S UT-15S w/ TS·32 installed. . .. . 79.95
VHF/UHf mobile multi-modes
IC-190H 25w2mSSB/FMxcvr, TiP mic 549.00 479'1
IC-49DA lOw 430-440SSB/FM/CW XCVI 649.00 579' s
VHF/UHF/ l.2 GHz FM Regular SALE
IC-17A Compact 25w2mFMwm pmic 369.00 319'1
IC-17H Compact 45w2m FMwm Pmic 409.00 359'1
IC-37A Compact 25w220 FM, TTPmic 449.00 299'1
IC-47A Compact 25w 440 FM. TIPmic 469.00 419'1

UT-16/EX-388 Voice s~nth!$iler ... 29.95
IC-lIOQA 25w 2m/ 440 MHz fM JCVf 549.00 489"
IC-IIO l w1.2 CHz fMtransuim.••• 499.00449"

IIL-Il lOw amplifier .....•......... 339.00 299ft

6m port<Jble RtfUlaf SALE
IC·505 3/ tow6m port. SSB/CW xcvr 449.00 399"

8P-IO Internal Nicad balter1 pack 79.50
8P-15 ACcharger...• .. .•... .•... .. 12.50
EX-148 FM unit . .•. ... . ... .. ... .. .• 49.50
LC· IO Leather case •....... .•..•... 34.95
SP-4 Remote speaker •.• ... .•... .•. 24.95

For a Limite time!
With the purchase of IC-271AlH or
IC-471A/H get the matching Preamp'

for ·ust 1.00 extra.

Opfions - confinued Re(lliar SAU
Cf -I Cooling fan for PS·15 •....•... 45.00

£X·310 Voice synth for 751, R·7lA 39.95
SP-3 External base stabon speaker. .. . 49.50
Speaker/Phone patch - specify radio 139.00 129"
SC-IDA Memory back·up 8.50
EX-2 ReIa~ box with INIrker..• . .•....• 34.00
AT-loo 100.8·band lutOfNlbc anttllner 349.00 314"
AT-500 500w 9-band 11It0lfl.llbcant tllner 449.00 399"
AH-I 5-band mobile Intenna w/ luner 289.00 259"
PS·30 Systems pi s w/ cord, 6·pin plug 259.95 234"

Opt Optionalcord, specify 20r4·pin 5.50
GC-4 World clock (Clostout!) 99.95 79tl

Hf lineer amplilier lelular SALE
IC-IlL w/ps 160·15msolid state Imp1795.00 1199
VHF/UHf bsse mulri-mooes Relular SALE
IC·5510 80 Watt6m transceiver. .. . .. 699.00 599ts

£X·I06 FM option 125.00 11 2'1
BC-IOA Memory back·up.. . . .. .. .. . 8.50
SII-2 Electret desk microphone . .. . 39.00

IC-27lA 25w2m FM/ SSB/ CW rcvr..; 699.00 569t1

AG-I D Internal preamplifier' 56,95
IC-27lH loow 2m FM/ SSB/CW xcv, 899.00 759t1

AG-15 Mast mounted preamplifier' 84.95
IC-47lA 25w430-450 SSB/CW/ FMXC'if 799.00 699'1

AG-I Mast mounted preamplilier' 89.00
1C-47lH 75w430-450 SSB/CWIFMlCVI" 1099.00 969'1

AG-35 Mast mounted preamplifier' 84.95

Hf Equipmenr Rerullr SALE
IC·7l S Xcyr/ SW revr/ mc .. 849.00 749"

PS-S5 Pmm StI pply TBA
" J·I1O Automatic antenna tuner TBA
FL-l2 500 Hz CW titler._.. .•....... 59_SO
£1-243 Electronic keyer unit.. . .. . . 50.00

IC-730 B·band 200w PEP XCVf w/ mic 829.00 569'"
H·lD ssa filter (~~band luning) 59.50
n " ssa filler (2nd If) 159.00 144"
Ft-4S 500 Hz CWfitter.. . .. .. . .. . .. 59.50
EX-19S Ma rker unil... .. ... .. .. .. . . 39.00
(x·202 LOA interlace; 730I2KUAH·! 27.50
EX-20J 150 Hz CW audio fi lter . .•.. 39.00
EX·20S Transverter switching unit 29.00
SII-5 a-pin electret deskmicrophone 39.00
H.· IO Scanning mobile microphone 39.50
IIB-5 Mobile moun!.. ... . .... .. . .. . 19.50

Ic·n OA g·lJa nd levrlJ ·3D MHz rcvr 1349.00 799tl

n ·l2 500 Hz CW filter. . .. .. . .. .•.. 59.SO
FL·]4 51 kHz AM filter .•.......... 49.50
SII·5 g-pm electret desk microphone 39.00
118·5 Mobile moun!.. .. _........... 19.50

IC-745 9·band scvr w/.1·3O Mhz rcY! 999.00 m"
PS·35 Internal power sup pl~....... 160.00 144"
EX-241 Ma rker unit. 2{I.OO
EX-242 fMunit.................... 39.00
EI ·243 Elettronic j eyer unit.. .•..• 50.00
H-45 500 Hz CW finer (lst IF) .•... 59.50
H·54 270 Hz CW liner (1st 1F)..... 47.50
H·52A 500 Hz CW finer (2nd IF) 96.50 89"
H-S3A 250 Hz CW filter (2nd IF) 96.50 89"
H-44A SSB fitter (2nd 1F).. _....•.. 159.00 144"
HII·ID$canning mo bile microphone 39.50
SII·6 Desk microphone .. .•........ 39.00
HII-1 2 btra hand microphone.. .. . 39.50
118-12 Mobile mount.. .. . .. .. . .. .. . 19.50

IC·7S1 9'band mrlJ·30 MHz rcvr 1399.00 1199
PS-35 Inte rnal power supply 160,00 144'1
H·32 500 Hz CWfilter (lsi IF) 59.50
H-63 250 Hz CW filter (lst IF) ....• 48.50
FL·51A 500 Hz CW litter (2nd IF) . .. 96.50 89'1
FL·S3A 250 Hz CW fitter (2nd IF) . .. 96.50 89'1
FL·J3 AM liner. .. . .. .. .. . .. .. . .. . .. 31.50
FL·70 2.8 Khz wide SSBfitter .•.... 46.50
HII·Il b trl hlod micropllone... . . 39.50
SII-6 Desk mIC rophone .•... .•. .•.. 39.00
CR·54 HIgh stability reference dal 56.00
RC-IO Edernal frequency control ler 35.00
118·18 Mobile moun!............... 19.50

Opfiom: 710/730/745/751 Iqulat SALE
PS-15 lOA edernal power supply .. .. . 149.00 134"

£X-I44 Adaptor fot Cf·lIPS-15 .... 6.50

In Wisconsin (oulslde Mllwau lc H Metro Area)
1-800-242-5195Order Toll Free: 1-800-::>::>8-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200
-------AES BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fl a. 33575 LAS VEGAS, Nev. 89106 CHICAGO,lIIinois 60630
621 Commonwl!alth Ave . 1898 Drew street 1072 N Rancho nnve ERICKSON COMMUNICATIO NS

Phone (3051894-3238 Phone (813) 461 ·4267 Phone (701) 647·3114 54 56 N Mrlwa uk l!e AVl!nul!
Fla WArs 1·800-432·9424 No In ·Statl! WAfS No tn .State WAr s Phone (31 2) 631 ·5181

?1~r~dd,1! 1-800-327-1917 No Nationwide WATS ~~ ~~1al! 1-800·634·6227 ~~,~~~: 1-800-621-5802

WICKLIFFE. Ohio 44092
18940 Euclid AVl!nue

Phone (116) 585 ·7388
Ohio WATS 1·800·361·0290

",,'"'' 1-800-321-3594"
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Harmonic-Free QRP~
Avoid an FCC pink slip b y measuring second-harmonic power

with the ZS6UPreactance load,

- ~ and ca lcu la te the swr
on40m.

I chose the latter ro ute
and put Xl-l() - ~40 = 100,
whe re t he s u bs c r ip t 40
means 40m and later on the
subscri pt 80 will mean 80m.
Put in Eq uat ion 4, we get
swr-l() = 5.83.

So, if we now know the
swr on 40m how can we ap­
ply it to find Ef on 40? From
Equation 3 we can write
Equat ion 5: Ef.w = [Er.J:swr..,
+ 1Fl'(swr-l(! - 1F. We also
know tha t as swr80 = 1, there
is no reflected power o n
80m . So all the reflected
power is due to 40m (or high.
e r) harmonics. Tota l forwa rd
power Eft is equa l to EfllO +
Ef«l' For the measurement
and ca lculatio n of Ef.JEfll<),
we go about as follows:

Put the di rectional watt­
meter in the li ne between
the transmitter and the spe­
c ial dummy load . Read the
forward power, which is Eft
= Ef80 + Ef«l' Read the re­
f lected powe r, which is
e q ua l t o Er~ o. From t he
abo ve equa t io n, ca lcu la te
Ef.....· Then Ef80 = Eft - EfD
and the ratio EfllO to Ef«l can
be calculated. An example
late r on wil l make it clearer.

certain that almost all of the
power going out is on 80m.

More Sophistica ted
Method

In t he fi rst-mentioned
method . no idea c a n be
formed of the ratio of 80m
to 40m power, but it can be
ca lculated if the swr on 40m
o n the 80 m anten na is
known exactly. (So mehow it
doesn't appeal to me to put
a ll these signa ls on the air
fo r tes t ing pur poses on ly,
even if I announce my ca ll­
sign every time.) So I sta rted
think ing of a type of dummy
load which has an swr equal­
ing one on BOm and a much
higher (but known) swr on
4Om. Such a dummy load is
shown in Fig. 2.

In Fig. 2, the 51.Qhm resis­
tance. R, has more or less the
same value as the imped­
ance of 52.Qhm coaxia l ca­
bJ e (Zo).On 80m, X. = ~and

t hu s cance l out whe re x,
= inductive reactance of in­
ductor L(O hm) and ~ = ca­
pac ita nce re a c t a nc e o f
capaci tor C (Ohm).

O n 4Om, X, "* >\;-, which
causes a certain swr on 4Om.
See box for theoretical cal­
culat ions.

In pract ice, we choose R
= Zo and for 80: Xl = Xc. If To ca lculate values of L
these va lues a re put in Equa- and C in Fig. 2, we can write
tion 4, the swr = 1, as it the following equations:
shou ld. If for 40m X, is not Xl«l - Xce = 100 (chosen
equa l to Xc, the swr is a value va lue); XUIO - Xc80 = O. Thus,
greater than o ne. We can fo r 40m:
now either choose a va lue 2:11" x 7 x 1Qb x l x 10 - b ­

for the swr and calculate Xl 1 /(2 r x 7 x 1 0 x C x l 0 ~ 1 2) =
- Xc or choose a value for Xl 100, and for BOrn:
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through the years I devel­
oped first a simple relative
method and then a some­
w hat more soph isticated
method of determ ining sec­
ond-ha rmonic power. Of
course. there are higher har­
monics also. but in this dis­
cussion I sha ll stick to the
second ha rmonic. In thi s a r­
ticle, I concentrate on 40m
power from an 80m QRP
transmitter.

,

Simple Relative Method
J know that on my 80m

antenna there is a frequency
spot where the swr is exactly
1:1 . So, when I finish build­
ing a Q RP transmitter, I tu ne
it to this frequency and hook
it throug h a d irecti onal wa tt­
meter (a simple swr meter
will also do) to the 80m an­
tenna (see Fig. 1). As the swr
is 1:1 on BOrn, there will be
no re fl ected power on BOm.
All t he reflected power is
thus on 40m o r higher fre­
quencres.

All that I then do is to tune
the output stage and fi lter of
the QRP transmitter so th at
th is re flected power is at a
minimum. Then I check the
forward power again to see
if it has n 't dropped too
much. After this I am pretty

~~

<TOTAU

Fig. 3. Construction of spe­
cial dummy load.

~.

U U _

D' R(cr'D~.L

' "' w U H'( H R
T R"~S "'TT £ R '"S wR "' EH R

c
__T "

- - --, R " wATT]

"

Fig . 1. QRP tran smitter
hooked through d irectional
wattmeter or swr meter to
80m antenna.

M ike van de, Wesrhuizen ZS6UP
POBox J3947
Sinov ;lJe
Pretoria 0129
South Africa

Fig. 2. Special dumm y load.

Like many others who like
to keep thei r hands busy

and who like the sme ll of
so lder, I also pass my ti me
by building simple receiv­
ers' and QRP transmitters. I
am always worried that the
output f ilter of t he QRP
t ransm itter is not working
wel l and that I put out too
m uch second-ha rmo nic
power. It is no use listening
to the second harmonic on
the station receiver-it al­
ways sounds strong and no
real idea can be formed of
the st rength in relat ion to
the primary emission.

Of course, like most other
hams, I don't own a spec­
t rum ana lyzer to determ ine
the harm o nic o utpu t , b ut



THEORY

Here are some equat ions for the calculation of swr-see

reference 2.
(1) Swr ., (1+ p)/(l _ pl, where p = reflection coeff icient; and

(2) P .. ./ErI.JEf, where Ef = forward power (Watt) and Er .,

ref lected power (Walt).

(3) Thus swr = (.JEf + -JE";)I(.JE"f - .JE";).
In terms 0 1 impedan ces, the complete equation for swr is

(4) Swr ., (.J(A + 'Z)2 + (X.. XJ2 + .J(A z"i + (X.. X(2)

divided by (.J(A + Z<i + 0<.. XJ2 - .J(A Z<i + (x.. X(2).
(5) Ef• ., IEr..,(swr.. + 1 ~ 1/(swr.. - 1~.

2..- x 3.5 x 10" x l X 10 -1>
- 11(2..- x 3.5 x 10 x C X

10 - 11) "'" O.
Here we have two equa­

ti ons with two u nkn ow ns,
and from simple arithmetic
we get l "'" 3.03 microhenrys
(JtH), and C "'" 682 picofar­
ads (pFJ

(By th e way, we d o n ' t
need the actua l X values, but
here they are as a point of in­
terest: Xu o "'" XeIlO "'" 66.6
Ohms, Xu o "'" 133.3 Ohms,
and Xe.oo "'" 33.3 Ohms.)

Construction

Construction is very, very
simple. Using the well known
formula for coi ls (in all hand­
books). t wound a coil, l ,with
value 3.03 /lH. For the capac­
itor, C, I put 470 /IF in para llel
with a variable. connected it
to my capacitance meter,
and turned the variable until
total capacitance was682 pF.
If you don't have a capaci­
tance meter, just put a few
capacitors in parallel to get
682 pF. For resistor R use 51
O hms. (47 or 56 Ohms will

al so do; 5 Watts; carbon.) Put
the itemstogether as in Fig. 3_

To test the contraption, I
tuned my stat ion transceiver
to as Iowan output as possi­
b le.1swttcbed to Jf M Hz and
connected it to the special
dummy load through the d i­
rect io nal wattmeter{swr me­
ter. The sw r w as exact ly 1.0.
Then I tuned to 7 M Hz, and
10 and behold, the sw r read
6.0, very near to the theoret­
ical value of 5.83. I began to
get the feeling that this thing
was going to work !

Application

After the test, I removed
the station transceiver and
hooked on my latest BOrn
Q RP transmitter. The direc­
t io nal wattmeter read: for­
ward power. 22 Watts. Thus,
Eft"'" Efao + Ef~o "'" 22
Watts. I switched to reflect­
ed power, and the m eter
read 1 Wa tt.

Thus, Eroo "'" 1 Watt; from
Equat ion 5: Ef.oo "'" [1 x (5.83
+ 1)'1 / (5 .83 - 1)' = 2 .0
Watts .

Thus, Eflll' "'" Eft - Efolll "'"
22 - 2 "'" 20 Watts; Ef,../Efoo
= 20/2 = 10 = 10 dB.

Thus. the 40m signal i s
only 10 dB low er than the
BOm signa l. Th is is not good
enough, and I now know I'll
have to work aga in on the
output stage and low-pass
filter of my QRP transmitter.

Conclusion

I have described a meth­
od and simple device w ith
w hich one can ascertai n the
second harmonic power of a
ho me-buil t t ransmitter. I am

sure that wi th a little think­
ing it can be extended to mea­
sure the higher harmonics,
also. Is there an ingenious
reader who w ill attempt this,
without near ing t he com­
pl exit ies o f a real spect rum
analyzer?

Reterences

1 " Direct Conversion lives,"
Mike van dar W esth u ize n
ZS6UP, 73 Magazine , Novem­
ber,l980.
2 ARRL Antenna Book, Ameri­
can Radio Relay l eague, New­
ington, Connecticut.

ALL MODE MOBILE TELEPHONE INTERFACE
Automatic Vox Phone Patch System
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OPTIONAL:

DTMF TELEPHONE
TYPE SPEAKERJ
MICROPHONE

HOTLINE·OO7 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with FM-AM­
Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line.
VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also.

• Programmable access code
• Adjustable VOX both transceiver

and phone line.
• Will not transmit when frequency

is busy. 7 second clear time

• Programmable CW ill
• Adjustable microphone

and line gain
• Microphone jack for

base operation

• 3 or 12 minute timer
• Dial restrict switch
• Ringback (reverse patch)
• Accepts speed dialing
• Operates on IISJ220VAC, 12 VDC

NO EXTRAS TO PURCHASE FOR OPE RATION, TRANSCEIVER AND PHONE UNE CONNECT TIME 30 MINlITES.
N.c.o. co.

EXCWSIVE IMPORT DISTRIBUTOR

1275 N. Grove Street
An aheim, California 92806

NOTE: Prices and specificationt Sub;eCI to clwIgt
without notice or obligation
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140 Dog Branch Road, Brasstown, N.C. 28902
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50% OFF DEALER COST
"TECHNICIAN'S DELIGHr'

"SATELLITE RECEIVERS"

SKY TUNER III
PLL DIGITAL READOUT
QUARTZ LOCKED TUNING
STEREO
INFRARED REMOTE CONTROL
FOR CHANNelS AND SATELLITE
HI-TECH STYLING

We Can't Keep It
Under Our Hat •••

So many people have discovered o ut products
and publications thai we simple can't h ide o ur
success any longer. In fact , o u r com mi tment 10
quality me rchandise and perso nalized service
has made us one of the worst-kept secrets in
communicat ions monitori ng.

Explains Ingrid :

"t guess we 're just ver y
easy to get to know . . ."

Will. 10 Dept. A (or phone 704·837·9200)
lor a tree n lilol and s.a mplr issue of
Monil o,inl Tim~.

GROVE

SKY TUNER II
PLL DIGITAL READOUT
QUARTZ LOCKED TUNING
STEREO
HI-TECH STYLING

.. -...- .,-

AETAL ....

O<AUR ""YOUR COST

'23000
~.­~-

--
SKY TUNER I
ANALOGUE TUNING
POLARITY SWITCH
METER
HI-TECH STYLING

OUR LOSS IS YOUR GAINIII

Manufacturer went out of business and could
not honor warranty, These are customer re­
turned receivers and are completely guaranteed
to be repairable, They need only minor repairs
or alignment.

CALL HOWARD BURRIS AT 501/565·5574
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World War Wireless
What can you do with a pencil, a razor blade, a paper cI ip,

and a hank of wire? Why, build a radio, of course!

•

Photos by W1GSL

Phoro A. A close replica of a set W8EFW described in 1945,
th is Foxhole radio can be built for pennies and works amaz­
ingly well. The razor blade is the diode. The earphone was
borrowed from a tefephone.
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Penn Clower wr BG
459 Lowell Street
Andover MA 01810

Hams with TVI prob­
lems often learn the

hard way hOY.' poor meta l
connections can generate
harmonics. Two conductors

ma king partial contact , in
gutters fo r ex am p le. ca n
rectify and re-radiate as har­
monics part of the signal
from a nearby transmitter.
What few newer hams real­
ize is that the same phenom­
enon was crucia l to the oper­
ation of one of the cheapest
receivers ever designed: the
Foxhole radio.

The phrase "hurry up and
wait" probab ly predates
World War II , but its mean­
ing was ce rtai nly d riven
home then to thousands of
ham s. Often serving long
tours of duty in forgettable
places. ham Gis gave top
priority to receiving news
and enterta inment from the
nearby Armed Forces Radio
Station. Of course. in those
days rad ios used tubes. so
the bulk and power requ ire­
ments of typical receivers
limited their ava ilab ility .
This was espec ially true in
forward locations where the
Army had more important
services to provide-things
like food and ammunition.

So some genius, and we
can on ly hope he was a ham,
invented the Foxhole radio.
Made from commonly avail­
able components. its chief
d istinguishing feature was
the use of a razor blade for
the detector diode. A flat
coil of enameled wire and a
headse t (proba b ly " bo r­
rowed" from a field tele­
phone) completed the circuit
While not an outstanding
performer. the radio was
compact, obtainable, and

best of all-it worked !
Copies were built and used
allover the world.

The original design has
several interesting features
in addition to the razor­
blade detector. Note the ab­
sence of a tuni ng capacitor
in Fig. 1(a). The sliding con­
tact on the coil doesn' t tune
stations so much as it ad­
justs the match between the
antenna and its load. There
might be some tuning action
if the antenna looks capac i­
tive, but se lectivity is sure to
be poor. My guess is that it
didn' t matter because there
was probably only one sta­
tion to listen to anyway.

Puzzled about the wide,
flat coi l form shown in the
photog rap hs? Eve ryo ne
knows a good effic ient in­
ductor is wound as a cylin­
der no more than two diam­
eters long. The flat coil may
be an electrical compro-­
mise. but it sure is a lot
easier to pack in a knapsack,
put in a pocket, or hide in a
POW camp.

All in all. the Foxhole re­
ceiver is real ham-radio
stuff . You sc rounge the
parts. put them together as
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Fig. 1. Complete schematic of the Foxhole radio. The original
circuit (a) was built by Gis all over the world during WWIJ.
The addition (b) of a tuning capacitor and a dry cell (to bias
the detector) improves reception.
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This set works best if the
old-sty le high-impedance
headphones are used , The
new, low-impedan ce hi-f
types would work on ly with
a matching transformer. If
the proper phones aren 't
available, you can always
do what the C is probably
did-borrow the earpiece
from a telephone handse t.
The Ma Bell earpiece shown
in the photographs has a de
resistance of 6 Ohms and an
ac impedance of about 150

ground is the screw ho ld ing
the cover plate to a standard
ac outlet. If it's available
(and made of copper), the
house water supply may
make a better ground. An
acceptable antenna can be
made from 50 feet of wire
routed out a window and
away from the house. Keep
the far end as high as possi­
ble and use more wire if you
can. As fa r as th is radio is
concerned. there can never
be too much antenna!
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Photo B. Never content to leave well enough alone, the txo­
gressive amateur w ill be looking for high-performance modi­
fications. Here are two: The homemade tuning capacitor and
detector bias pack will boost both selectivity and sensitivity.
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Scrap Wood Chassis

Construction of the rest
of the radio is shown pretty
clearly in the photographs,
The baseplate is a 4" by 4"
squa re of 3/8" or 1/4" wood.
The coil is about 175 turns
of # 26 e n a me led w ire
wound on another scrap of
the same wO<XJ, this one 2"
by 4". Any wire size from 22
to 28 wil l work as long as the
wire is ena meled to keep
the turns from shorting. The
antenna, ground, and head­
phone terminals a re made
from paper clips. The sliding
coil contact is a paper d ip
bent and mounted to main­
tain downward pressure on
the coil. I so ldered the pivot
end of this arm to a washer
and fastened that to the
boa rd with a Screw. W8EFW
simply bent the end of the
paper clip around a tack.
Running the arm back and
forth across the coil severa l
ti mes makes enough of a
mark to show where the in­
sulation must be scraped
away for the arm to make
contact. I a lso soldered a ll
the wire connections to im­
prove reliability. The radio
will work without that step,
but it does make life a li ttle
easier.

In operation, the point of
the lead is moved over the
surface of the razor blade
until a sensitive spot is
found . When that happens,
the radio starts to work and
the lead is carefully released
so that its mounting wire
holds it in the correct posi­
tion . I found rectification
was best when the point
contact was resting on one
of the silve r letters e tc hed
into the blade . Of course, it
goes without saying that the
blade is thoroughly cleared
of soap or oil before rectifi­
cation is attempted. This is a
crude system and a little
tricky to adjust, but once se t
up, it wo rks surprisingly
well ,

It goes without saying
that this radio, like its brot h­
er, the crystal set, needs a
good antenna and ground .
The easiest thing to use for a

best you can, and the result
works!

Building the Foxho le
radio today is as easy as it
was in WW II . The set shown
in Photo A is the real
th ing-a close copy of the
re ceiver d e scribed by
W8EFW in the QST "Hints
and Kinks" co lumn fo r Sep­
tember, 1945. To improve
performance, I also built the
severa l accessories shown in
Photo B. The biggest gain
came from using a capacitor
to resonate the co il. In keep­
ing with the spirit of the proj­
ect, even that component
was homemade-with plates
snipped from the side of an
old tin can.

A Razor-Sharp Detector

The razor-blade detector
is the most inte resting part
of the receiver. To build it,
you first need a Ci llette Su­
per Blue Bl ade. Forget
about using anything made
of platinum or coated with
Tet lonw , To simulate war­
time conditions, I used my
blade for its intended pur­
pose until it hurt-about
three weeks. That may not
be necessary, but I wanted
to do things right and my
wife wouldn't let me dig a
foxhole in the backya rd.
Co m p ro m ises are so m e­
times unavoidable.

I clamped the used blade
to the baseplate with a short
woodscrew (W8EFW recom­
mended thumb or carpet
tacks). The same mounting
screw clamps the contact
wire to the blade, so I
scraped away some of the
bluing to ensure a good
contact.

The rectif ier co n ta c t
point is made from a 1"
piece of penci l lead , Start by
sharpening a pencil, then
carefull y carve away the
wood at the tip. Break off
the sharpened length of lead
and tightly wrap its blunted
end with 8 or 9 turns of fairly
stiff wire , leave a 1" or 2"
pigtail of wire to clamp
under the "phone jac k" te r­
mina l sc rew w he n you
mount the rectifier.



Conclusions

The Fox ho le ra d io is
cheap to build and fun to
operate. but it ce rtainly isn' t
the world's best "crystal" set
and you won 't spend hours
listening to it. Amazingly,
though, it does work, and its
story is a truly fascinating
bit of radio history . More
than just a history lesson,
however, th is pro ject will
also leave you with two
long-term benefits .

First, it gives you a perfect
way to win "sucker bets"
with friends who don't be­
lieve you can build a work­
ing radio using household
mate rials and no commer­
cial tubes, transistors, o r
diodes.

Second, you'll have a lot
more respect for the rectify­
ing properties of imperfect
connections. That's he lpful
in those cases of harmonic­
type TVl which occur de­
spite the use of a properly
ad justed transmitter and a
good low-pass filter. Rectif i­
cation generates harmonics,
but when searching for the
diode, it sure is easy for the
inexperienced ham to over­
1<X>k the rusty joints in his
neighbor's TV mast!.

detector further into its non­
linear region. What? A "crys­
tal" set with a battery? The
idea may seem strange now.
but in the early days of radio
tha t technique was quite
common and, in fact, neces­
sary with some of the crystal
materials used. Curre n t
drain is only one or two mA,
so battery life shouldn't be a
problem .

The battery holder shown
in Photo B matches the style
of the rest of the "equip­
ment" and is a lso easy to
make. When using the bat­
tel)', you may find It easier
to adjust the detector first
and then add the battery
bias for a boost in signal
strength. The battery simply
goes in se ries with the head­
phones. Try flipping the bat­
tery polarity severa l times,
as one direction may work
better than the other.

OX Accessories

There are several ways to
improve the performance of
th is little radio, and luckily
they're both cheap and easy.
The first thing to add is a ca­
pacitor for resonating the
coil, as shown in Fig. 1(b) and
Photo B. With my antenna.
that gave a noticeable boost
to headphone volume and
also let me separate the lo­
ca l sta t io ns . My friend
W1GSL found that at his
QTH the capac itor worked
best when it was in series
with the anten na. The ca­
pacitor always improved re­
ception. though, so it's ce r­
ta inly a worthwhile ad­
dition.

An old 365-pF broadcast
variable is perfect for the
job, but you'd be cheating
to use one. It's more sport­
ing to make your own ce­
pacitor with plates cut from
a tin can.

Firs t cut (very carefully,
those edges are sharp!) a
pa ir of 'l-shaped plates, as
shown in Fig. 2. Smooth the
edges with a file and solde r
on two paper clips as shown.
These two plates, separated
slightly by an insulator, will
be clamped together be­
tween wooden block s to
make a fixed 2QO-pF capaci­
tor. That unit can then ride
piggyback on the set, as
shown in Photo B

At first I tried using cello­
phane tape fo r the dielec­
tric. That had a lot of dc
leakage, so plain writing pa­
per was used in the final ver­
sion. O ne layer of paper be­
tween the plates makes a
nice ca pac itor and gives
about 100 pF per square
inch of plate area. Any ca­
pacitan ce va lue between
150 and 350 pF will work.
and the fina l value can be
adjusted if necessary by slid­
ing the plates to change the
amount of overlap.

The other c ircuit improve­
ment is the addition of a
1.5-volt battery to bias the

st at io ns a re qui te clear,
though, and come in with
reasonable volume.

2522 Paxson Lane
Arcadia CA 91006
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some wilt work better than
others. As a fin al step, move
the slider across the coil un­
til the signal strength is max­
imized.

The performance of the
Foxhole radio will depend
on your skill in ad justing the
detector and the efficiency
of your antenna. WBEFW
claimed a range of 25 miles
with a good antenna and
ground. At my location, two
nearby stations (about 5 to 7
miles away) dom inate the
set so I can't hear anything
further away. Those local
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Fig. 2. Home-brew 2~pF (more or less) capacitor.

KPA51 WAlT70CMATVTRANSMIlTER BOARD

Ohms. It works almost as
well as real headphones.

Operation
There's certain ly nothing

sophisticated about tuning
the Foxhole radio. Check the
wiring, hook up the antenna
and ground, and connect
the earphones. Set the slider
to the middle of the coil and
start listening. Move the
point of the pencil lead
slowly across the lettering
on the razor blade unt il you
hear a station. Try several
different s po ts bec au se
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IECS-200

•

Inter-Ear-Communication-System
A space age system that allows you to send and
receive your message through your ear and leave
your hands free.

J
• Replace your HT's awkward speaker-mic ro phone with

an n-ear-mlcrophone.

• Discrete HT communications leaves you with both
hands free .

• Allows voice communications in noisy environments.
• Our n-ear-talk Interfaces with almost all HT's, which

have external speaker microphone output jacks.
• Custom hybrid circuit.
• Low power consumption. Transmits at SmA and less

than lOuA when receiving.

• One year warranty.
Deafer inquiries are invited.

$99 .95 includes tECS-200 control unit, Ear transducer, (j .
9V battery, 6-pm output connector and Instruction sheet. (~
(Add 6% sales tax for California residents.) ./;

Custom made interface cable lor TEMPO 5-15 and all ICOM
HTs are available at $19 .95 -c
FOR ALL PREPAID ORDERS, SHIPPfNG AND HANDUNG -.....:::::::" ..;... _
CHARGE WILL BE PAID BY N·EAR·TALX.

HOTROD
ANTENNA

Prices and Specifications subject to
change without notrce or obligation.

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood , WA 98036
(2061 775·7373
Telex ; 152571 AEA INTL

AEABr ing s you the
Breakthrough!

Ach.e--e 1 or 2 db ga,n over ANY '" wave
two meter te escco« antenna The AEA
mod el HR-l HoI Rod" anlenna was
desIgned by Or OK Reynolds (desig ner 01
the IsoPole) 10 deliver me xtmu m
performance lor any hand·held tr ansceiver
w Ith a BNC f,ll ing

The factory-t uned HR·' is ~ shorte r.
lighter and places la' less stress on your
han(}.held connector lind case. It wi" easily
handle over 25 wens 01 POWel". mak lng .1 an
exceneru emergency base Of mobile
antenna In the collapsed position, the HoI
Rod antenna wi ll perform like a helical
quarter wave

The Hot Rod antenn as ca n be expected to
make the same Improvement to hano..held
communica tIons that the IsoPoie brand
antennas have made 10 base st ation
operations. Why pay more when tne best
costs less?

Pl US 5300 $hipDng orod Handing

PRICE $159·50
AU OUR PRCXX.JCTS MADE IN USAe> BAJU[ER at WILLIAMSON

Quajity conrroocctco Products Since 1932
At your Distributors. Write or call.
10 Canal Street. eosto PA 19007
(215) 788-55&1

PATENTED

• Fully Assembled • 52 OHM • Only 90 feet long
• SM?less than 2:1 from 3.5 thn.l30 MHz. Average SWR 1.4:1
• Will handle 1 t0N power (2 KW PEp)
• Ca n be insta lled as fla t top. sccec or inverted "V'
• Used the wor1d CNef in government & commercial communication

in sta llations
• Ideal fof all operations - a mateur. commercial. MARS- any frequency

from 3.5 - 30 MHz

CONTINUOUS COVERAGE
FOLDED DIPOLE ANTENNA ,

MODEL AC 3.5 • 30
(fo rmerly Model 370-15)

I f
1977 to June 1980
, $3.00 ea.

J u ly 1980 to Present
... . . . . . . . . . . . . . 53.50 ea.

Add $1.00 per magazine for ship­
ping. 10 or more back issues add
$7.50 per order for shipping.

Write for your copy today!

73 for Radio Amateurs
Back Issue O rder Dept .
80 Pine Street
Peterborough, Nil 0 3458
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Instant ATV!
WBCHK breaks through the m ystique surro unding

fast-scan television. You won't believe how easy it can be!

Man Smith WBCHK
6275 King Arthur Dr ive
Swartz Cree/.. M/48473

Photo A. Camera with transmitter in a Hammond #1590D
housing. Also shown ;s the thirteen-inch ground-plane disc
needed with most cameras for an rf shield. (Photo by P.e.
Electronics)
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The prese nt gene ration
has see n ho me te levi­

sian grow from a sprouting
of folded dipoles on roof ­
tops and seven-inch viewing
screens to a wonderful array
of hi-tech toys . At the pres­
ent t ime, hard ly a hou se­
ho ld. cottage, or mans ion in
any corner of the land is con­
sid ered livable without at
least two TV sets.

As video lite ra cy in ­
creases, so does hardware
awareness. Thi s raised con­
sci o us ness soo n sta rts to
lobby for a video reco rde r.
Afte r t hat , a camera be­
comes almost mandatory.
Sound familia r?

Video reco rder/camera
combinations open a world
of c reativity undrea med of
by any hacker (to bo rrow a
te rm) previo usly limited to
using a movie camera with
its problems of film editing
and p ro jection. Now even
one of the major pbotogre­
p hy ma ga z ine s is ta lking
about th e " v id e o ex p lo­
sion." This is great stuff and
apparent ly there is a sepa­
rate subculture growing rap­
idly out of these new mass­
market tec hnologies. There
is a la rge area of opportunity
available, however. for indi­
vidua l and personal c reative
video work which rema ins
largel y untouc hed . Thi s is
ATV: amateur television.

Broad ly speaking, this as­
pect of te levi sion will re­
main untouched because it
is absolutely illegal to be ac­
tive in it without an appro­
priate license . Most readers,
howeve r, will know that AS
emission (video) is perfec tly
le ga l for any holde r o f a
Technic ian-leve l o r highe r
amateur license with privi­
legesabove420MHz. Butof
the large number of ama­
teurs qua lif ied fo r operating
in these bands, only a rela­
tive few work with ATV. It is
e st imated that fewer than
3,500 are active in trad ition-­
al fa st- scan amateur tele­
vrsron .

Ad mittedly , thi s mode
has been slow in developi ng
for a variety of reasons . In
the less popu lous areas even
today, your pix may go out
to the world in great style.
But you may have a long
wait for someone to come
back to your ca ll.

Until recently, a lack of
inexpensive appliance hard­
ware for the job was a major
obstacle. And, of course. the
"strangeness" of video elec­
tronic s probably co nt inues
to intimidate a lot of folk .
But given the type of mind
associated with amateur ra­
dio, intimida tion has got to
be a poor exc use. Consider
the ev idence. Personal com-
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Photo B. The ready-to-use
l- Wa tt video transm itter
supported b y a tab letop
photograph ic tripod. The
optional bezel is described
in the text.

same time not rule o ut the
original design pu rpose.

As we had a broad base of
application in view, it wa s
decided to sta rt with a box
size that would have enough

MIII[
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must be very sturdy. There
are several options and you
may have one in mind wh ich
is just right for you. How­
ever, if your plans include
joining camera and trans­
mitter into a si ng le -u nit
sho u ld e r mo un t and yo u
want the small est possib le
package, the Hamm ond
#1 59OC die-cast a luminum
box is a good cho ice . At 4.3"
x 3.6" x 2.2", it is just large

enough to house the board
a nd connector ports.

You may wa nt to co nsider
a larger one, as illust rated in
Photo A, ho weve r. Shown
here is a camera with a trans­
mitter installed in the larger,
Hammond #1 590D housing.
Also shown is the th irteen-­
inch ground-plane disc that
is needed with most cam­
eras fo r an rf shield in th is
close-coupled assembly.

It shou ld be noted here
that the original KPA5 de­
sign purpo se ("visual " pa­
ra d e-control co mmun ica­
tions) req uired the sma llest
possible package. So me of
the spin-off appl ications
also demand an ultra-co m­
pact package. But there are
general-pu rpose uses whic h
can benefit from a slightly
larger ho usin g a nd at t he
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posite video and audio from
a camera, videotape record­
er, or compute r. And there is
a separate input line fo r a
low-Z mike . The board
comes supplied with fou r
mounting holes fo r #4-40 x
1/2" sc rews.

It can be ordered with two
switc hable c rys t a l- c o n­
trolled frequencies of yo ur
c hoice . You spe c ify wh at
you want between 421 .25
and 439.25; 439.25 is the
commonly-used ca lli ng fre­
quency in t he eastern states
and midwest, and 434.00 is
the frequency of choice fo r
the west (seco nd crysta l ex­
tra at fifteen dollars).

Norma lly, no adjustments
are needed on the board as
received from the factory.
However, only a voltmeter is
required fo r realignment if
the need arises. Inst ruc tions
for this procedure are pro­
vided with each video board
pu rchase, togethe r with a
com plete c irc u it di ag ra m
and setup inst ructions. (A5
Magazine for April , 1984,
carries a full-page spread of
the schematic.)

Now, as mobil ity and por­
tabi lity figure in all of the
hot appli cations for thi s
mig hty mite, t he hous ing

Fig. 1. Genera l parts la yout with control options labeled for use with a nonspecialized
video connector. (Drawn to scale from p. e Electronics material)
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puters , for example, are
be ing welcomed into t he
shacks with open arms and
creative understanding. And
the few on the cutting edge
who have mixed ATV and
co mpute r grap h ic s ha ve
co me to kn o w t he t rue
meaning of remote screen.

ATV is in line to benefit
greatly from an outpouring
of mass-market video hard­
ware. It has flooded retail
stores everywhere. Seventy
centimeters in parti cular
could be on the verge of new
popu larity as one result of
this windfa ll.

An easy way to get into
video o n t his band o r to
build on an existing base is
via the P.c. Elec tron ics one­
Watt v id e o tran smitter
which is so ld as a wired and
tested PC boa rd mo d ul e
(sales limited to hol ders of
Technician- o r higher-class
licenses). You will find this
video transmitter to be a
very hi gh-qua li ty unit. It is
a lso a pe rfect natural fo r
ham use. At this writing. it
ha s no equal in perfor­
mance, ease of packaging,
a nd gene ra l u t ilit y in it s
price range . Its re lat ively
low cost derives in part from
the need fo r the buyer to
persona lize t he case and de­
sign the co ntro l placement.

The P.c. Electronics board
is fully populated, fa ctory
aligned, and tested . In fact,
you ca n give it a perfor­
mance chec k on your own
bench rather quickly . The
full utility of the KPA5 trans­
mitter package, howe ve r,
d oe sn ' t surface unt il it is
configured fo r truly porta ­
ble/mobile o pe ra t io n ­
which leads us to the object
of th is article.

About the o n ly powe r
tool needed to prepare a
housing is a 1/4 -in ch or
larger electric drill . This is
necessa ry to drill a variety of
ho les.

What you pay P.c. Elec­
tronics for is a neat little cir­
cuit board about 3-1n6' x
3-3 /4" wh ic h is t ig h t ly
packed with a ll the neces­
sa ry goodies . Thi s video
transmitter will accept com-
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Photo C. Ctose-uo o f audio-adjustment access holes. Photo D. Cfose-up o f power-jack installation.

tor. An important co nce rn is
raised if th is is the choice. Be
ce rt ai n that a matching
socke t is avai lable for the
co nne cto r o n any camera
you intend to buy. Although
there is some sta nda rd ize­
tion, it is not entirely reli­
able.

Fig. 1 shows a pa rts layout
based on a nonspec ia lized
vid eo connec to r. Cont ro l
options a re labe led .

A standard 1{4-20 tripod
soc ke t (Photo E) moun ted
on the bottom of the case
can provide a sturdy attach­
ment point for a la rge va ri­
ety of commonly ava ilable
photographi c h ard ware ,
such as tripods and clamps.
It can a lso be used as part of
a camera/transmi tte r brec k­
et. jf this o ption is planned.

So-called " p a rt s c a m­
eras" a re the best sou rce for
tr ipod sockets . Most camera
repair shops can be helpfu l
in this area if the old junk
box is unproductive.

Fig. 3. Bezel dimensional drawing. Th is is an optional item
which can be added at any time. It s basic purpose is to act
as a sw it ch guard, but it also improves the appearance.

1
I
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tions of the audio line and
mi crophone pots o n t h e
boa rd are suitable for ad­
justment with a sc rewdriver
(Photo C), but since it is im­
portant to have quick access
to the video-level cont ro l.
this one should be brought
to the outside. To do th is,
the video-level pot loca ted
on the boa rd is removed and
the panel-mounted pot (R1)
is wired in ... leads no longer
than three inches, and twist
them together, please !

The power input jack (12­
14 V de) is shown in Photo D.

A further selection mu st
be made o n the t ype o f
video inpu t receptacle to be
used. Basica lly, the choices
are between a simp le RCA or
BNC co nnector as found on
some VTRs and black-and­
white cameras or a multi-pin
mating socke t for your spe­
cific camera , With this latter
option, power, audio, a nd
video connect ions are made
through the single co r mec-

" ~" ..... O' '' E ~S10~S
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There a re three basic op­
t ions fo r control placement.
The first is to keep the aud io
and video pots as they are
on the board w ithout
change. This opt ion may ap­
ply be st when the sma ll
housing is used. The second
option is to bring these pots
outside for externa l cont rol.
(Th e board is dr il led for
these w tres.) A third choice is
to go with a combination, as
shown in Fig. 2. The thought
here is that only the most
often used co ntro ls need to
be brought out to the panel .

For e xample : The loca-

part of our transmitter pack­
age, an integral battery will
be easy to add a nd will be
u se fu l for tests and sho rt
events.

Fig. 2. A middte-ot- tne-roed approach to packaging the
transmitter board. Video- level con trol is brought out to the
panel as are connector iacks and switches. Audio levels are
screwdriver-adjusted through access ho les A and B.
38 73 for Radio Amateurs . August, 1985

room for some external con­
trol s and perhaps future ex­
pansron.

This housing (Hammond
Ca t. #1 590 Rl. show n in
Photo B, is 2.2 '" x 4.3 " x
7.5 ", There are severa l other
sizes to choose from such as
t he Hammond #1590D
(Photo A) or Bud CU247 in
the die-cast line. The Ham­
mond die-c ast boxes are
avai lable in a gray hammer­
tone at additional cost.

If you want to use a cam­
era and transmitter as sepa­
rates, a larger enclo sure
makes se nse . Th e ad ded
room makes for easy cont ro l
placement and it is possible
to plan space for a small 12­
volt battery pack. Although
this feature was not made a
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from a piece of 1/2 ...-thick
plastic. It also can be made
from four p ieces (or more)
cemented together or even
cut out of a piece of 1/2"
ba lsa. The bezel visible in
Photo B is attached with in­
dustrial epoxy. A couple of
screws would do as well .

As cameras fol low the a p­
pa rent destiny of a ll solid­
sta te devices and continue
to sh ri nk i n s ize . m o b ile
video will be in a position to
beco me as commonplace as
FM han d-he Id s a re today .
You can have it now w ith a
p ackage not m uch l arger
than some of the HTs of just
ten years ago. Applications
in use at the present time in­
c lude ro bo t coord ina t io n,
model-plane fl ying, model­
boat sailing, a nd public se r­
vi ce wit h pa rades. mara­
tho ns , a nd othe r peop le­
oriented events.

So me pionee r wo rk has
be en d one with weathe r
w at ch , a nd wa lk-abou t
video capability makes lo ts
of expa nsion possible . In ad­
d it ion to the se public-se r­
vice oppo rtunit ies, there is
a lways plain o ld ha mming
to fa ll back on. That is so rt
of fun, too . .. but I suppose
you know that .•

Parts List

Al 500-0hm carbon or cermet pot (see text); Circui t Spe-
cialists, cat. '31VA205

Sl SPST submini loggle (Radio Shack .275-324)
S2 SPST subminl toggle (AS 11275·324)
J1 Std. 114 " phone jack, a-ccnouctcr (AS .274·312)
J2 Sid. 118 " mini phone jack (AS #274·251)
J3 Coaxial po wer jack (AS #274.1565)
J4 TVpe UG1094 female BNC connector (AS #278-105)
J5 Type UG1094 female BNC connector (AS '278-105)
Pl Coaxial power plug (J3 ma tching) (AS #274.1567)
Knob-For 1/4 - sha ft (AS #274·407)
Bezel - (see text)

KPA5 Video Xmitter board with one crystal: $159.00
P.C. Electronics
2522 Paxson I n.
Arcadia CA 91006

Housing- (see text)
Bud Econoboxes Hammond me-cast Boxes
Shand Electron ics AadioKlt
2401 Dart Highway Box 41 1
Flint MI 48503 Greenville NH 03048

Circui t Specialis ts
PO Box 3047
Scottsdale AZ 85257

Antenna-(see text)

0.24 will boost 1 Watt of
video up to as high as 40
Watts. This a mo unt of pow­
e r genera tes a respecta ble
signa l. especially if working
into a high-efficiency a n­
tenna such as a KlM 440-27.

It goes w it hou t say ing
t ha t do-it-you rse lf pro jects
tend to reflect the wants a nd
wishes of the doer. This proj­
ect is open to considerable
va riat ion. The beze l, fo r in­
sta nce (Photos B and F a nd
Fig. 3), makes a n effect ive
switc h shield. But it can be
e li minated or a ltered in a
number of ways. The bezel.
de tailed in Fig. 3, can be cut

with an epoxy filler. Presto , a
serv iceab le a nten na ! Th is
s im p le w hip ca n b e e x­
pected to give good usa ble
pictures at distances of up
to a mile. A comme rcia l an­
tenna suc h as a Yaesu, part
number YHA-44, o r similar
will a lso wo rk we ll.

Where maxim um mo bil­
ity is no t req uired or fo r use
as part of a base station, an
a mplif ier suc h as the Mirage

Photo F. Panel layout. The bezel (see text) shields the
switches from accidental tripping.

2115 Avenue X Brooklyn. NY 112:.55
Phone (718) 646·6300

COMMUNICATIONS, Inc.CeCo

Call Toll Fr•• 800·221·0880
Tubes

3-4002 $85.00 7360 $1 0.00
3-5002 85.00 7735A 27.50
4-400A 80.00 8122 110.00
4CX250B 55.00 8 ' 56 12.50
572B 42.50 8643 82.50
81' A '2.00 8844 26.50
813 30.00 8873 175.00
6146 B 7.00 8874 195.00
6360 4.25 8877 495.00
6883B 6.75 8908 12.50

Semiconductors
MAF 245/5 0 1416 . $30. 00 MAF644 $23.95
MAF 454 18.95 5 0 1088 19.95
MAF 455 13.95 2N3055 . . . . . . . . . . .75

2N6084 12.50
RF Connectors

PL259 10/$4.95 M358 2.50 ea .
PL258 10f8.95 M359 1.75 ea.
UG175f176 10fl .60 Type " N" Twist on
UG255fu ..• . ... 2.50 ea. (RG8/u) $4.75 ea.
UG2731u 2.25 ea . Minimum Order $25.00

___~--_~ Allow $3.00 min . lor UPS charges

SE R VING THE INDUS TR If SI NC E 1921

Call CECa For Your CC r V Secu"tv And Color ProductIon RE'(JUIrements

An a nten na ca n be put to­
gethe r quite simply. Fi rst, a
&.1 /2'" length of #22 rod is
soldered to a BNC connec­
tor. Next, this is stabi lized

Photo E. Close-up o f tripod­
socket installation. See text
for details.

The 5()(}()hm video-level
pot (R1) mu st be s hu nt ed
with a 1()(}()hm resistor. A
1()(}()hm pot is pre ferred fo r
this spot bu t is hard to find
(Fig. 1).

Your Ham Tube
He~dquarters !
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conductivity. Thin layers
of nickel and chrome pro-­
teet the copper from cor­
rosion and provide a sleek
finish, without hindering
performance.

So whether you're calling
for fun. or calling for help.
you can depend on Larsen
antennas and our no­
nonsense warranty to de­
liver a strong. clear signal, ..
instead of a lot of hot air.

Shown in {utaway: Top
plating of chrome. Inner
platings ofnickel, {upper
and nickel overstainless
steel rod. (Layers not
drawn to scale.J

The Amateur's Professional"
See your favorite amateur dealer or write for a free amateur catalog.
,.. 1$ L.-. Eoecnorocs InC IN CAJ'<ADA e.-. 1..-...... f1eClf," ",," LIC

11611 NE ~_ PO 6000 1199 , ~g lw.-Sl6lO""""""

vancou_. WA ')8l;(j8 vane...........e C V';Y , '0
106 573-2122 rot 8n ,8S, 7

LARSEN. KUlROD" AND KUl OUCKIE" ARE REGISTERED TRADEMAHKS (}F LAHSEN ELECTRONIC::; INC

At high power a hot an­
tenna rod is a sure sign that
power is going to waste. At
lower power you're losing
the same percentage of en­
ergy. but the dissipation is
so rapid you can't feel the
heat. That's why it's impor­
tant to know the cold facts
about Larsen antennas.

Our exclusive Kulrod'"
whip minimizes RF loss
regardless of the watts
applied, so you can talk
farther. It stays cool to the
touch even at high power.

The stainless sK'C1rod
is firs t plated with nickel.
then with ooppcr for high

CRUM TRONICS
SOFTWARE DIVISION ~
P. 0 , BOX ' 117 '. ,
fOR T W...YPrl E.'Pr1 4e898

COO ORDERS CALL 219/146-0360 0' 219/486-2718
CRUMTROPrl ICS I. oU, ""m" loglling I. o U, g" m.

NEW•• COU NTY' M " "NEW COUNTY' M •• "
COUNTY' i50t COME WITH raePDWERFUllOGGING
FEA TURES Of CONTENDER PlUS IK _ WIi2 &
DXCO I PLUS A SPECIAL COUNTY LOGGI NG
SYSTE M. THIS SYSTEM TAKE S THE WORK OUT
OF COU NTY RECORD KEEPIN G
OTHER LOGG ING SYSTEM AVAILABLE f ROM
CRUMTRONICS "'RE:
CONTENDER PLUS IU on. d l"kl . .... . . . ... • :M_1I6
CONTENDER PlUS II f whh USA -CA.
lTHREE DIS KI . . ...... . ... • • . . . . • • •.. .. . . . ""915
COUIOI TY' N _ITWO DiS K!. .• • . ... . . ..••.. , . :M_.
US...·CA ADD ON FOR CONTENDER P LU S It
12 DISK! . . . . . . • • • • . . • . . . . . . . . . . . . . . ... . . • . • 1100

FOR f REE F...CT SHE ET OR TO ORDER W RITE:
"""nO"'eo •

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling 80 Mi­
cro. inClder. HOT CoCo and
RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE•• SOUTH
NEW YORK. NY 10016

PHONE (2 12) 686-1520
TELEX-620430

ATTENTION

You have a large technical
audience that speaks English
and is in need of the kind of mi­
crocomputer information that
CW/Peterborough provides.

Foreign Computer Storesl
Magazine Dealers

il"!f" h, \I"" " .'""',,a"', (~I""'p. ,,, "'''' ."",·n""
.. "mtt'd loc kl S13~ rr~, ur"'. I II ~nn'ml "" h ·1
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I ,d<,.,,-,.,..... , I I ... •• all"' .. "",t" um' .... ~..."
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Modification Mania!
Here are not five, not ten, but fifteen ways

to perk up your HW-101.

" PU l O ' A. S . 2'6 -200'
an .A S . 276 - 180 )

A Sixth Band

Access to WWV will he lp
you take fu ll advantage of
the new calibrator. At 15
MHz, W\W is close e nough
to the 2D-meter ham band
that only a new crystal in th e
hete rodyne freq ue ncy oscil­
lator (hfo) is needed to pro­
vide the add itiona l cover­
age. Since 20 meters ca n't
be sacrif iced, a switc hing ar­
rangement is used .

Instead of running long

coax cable from CR201 to
the 25-kHz o utput Finally,
rearrange the function switch
a s shown in Fig. 1(b). The dc
powe r supp ly needed for
th is and so me other add i­
tions w ill be described later.
The changes to lugs 5 and 6
of the function switch also
are covered e lsewhere.

MOO' fI'EO

and added a divide-by-four
flip-flop IC to the output­
see Fig. 1(a).

To install the new circu it,
f irst d isable the o ld V17B
calibrator by removing R21 7,
R21 8, C218, C219, and CR2lll
from the bandpass board.
l e ave th e 1QO-kHz crystal in
place, but isolate the fo il
patterns around its pins.

Recycle the 8 - 50-pF trim­
mer into the new ca librato r
and build the circuit on a
small sq ua re of pertboard.
Suspend the board o n st iff
wires soldered to the ground
fai l underneath V17. The n
con nect t he c ryst a l wit h
short leads.

Unso lder the white w ire
at pin 3 of V1 7 and use it to
bring 12 volts dc from the
fu nction switc h to the new
ca libra tor. Move the sma ll

C;9" 1'$Il20

,

The Digital Debate

You can lead a normal life
without digi ta l f requency
displ ay, but on ly if you have
a good analog dial. O n the
HW-101 , it' s mile s between
calibration points. This makes
it very d iff ic ult to locate ac­
c ura te ly su bband borders
that don't fa ll at 100-kHz in­
tervals.

Newer radios use 25-kHz
calibrators, and it's easy to
build one into the HW·101 . I
copied the c rysta l ca librato r
in Heath's HR-1680 receiver

even more effective and en­
joyable. Most o f them are
easy a nd inexpensive. These
ideas can also be used in the
other HW/SB series tran s­
ceivers.

l{o'£~±0 '
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Wayne Arnelt Aile
3315 N. Apollo Drive
Chandler AZ 85214

W he n the H eat hk ft '"
HW serie swas fi rst in­

troduced, Hammarlund was
still making receive rs and
most of the activ ity on two
meters was AM sim plex. It's
tempting to think of the HW·
101 and other tube-type gea r
as relics o f another era. But
Heath products tend to age
gracefully, and the HW-101
is no exception .

Even though it's a little
behind the times. this trans­
ceiver has a reputat ion for
good performance at the
right price. This article de­
scribes seve ra l modifica­
tions that make operating

Fig. l (a). 2>k Hz crystal calibrator.
42 73 for Radio Amateurs · August, 1985

Fig. 1(b). Modif ied funct ion switch.



trimpot in series with R117,
the age timi ng re sisto r. In
my case, about SOOk gives a
"snappy" a ge without pop­
ping on strong signa ls.

Since the 400-Hz CW fil­
ter is in the i-f stage, it is no t
affe cted by the lower bfo
freque ncy. In other words, it
will work just like it used to,
except the signal that's cen­
tered in the filter's passband
w ill appea r a t the speaker a s
a 75Q--Hz note . The tran smit­
te r offset will st ill be co rrec t

You're right if you think
this isn't a ten-minute job.
The sa me im pro ve me nts
can be made with a do ub le-

nuLlw OlJT

reu-s.ec \l1( W Of
e ll 'STAl 5 w' TC" -!lOAfI[I

Photo A. The finished product with new controls, LED status
indicators, and spinner knob.

U~Q~w ITC" ."0

~[cT' Q" '"

and to se lec t fast agc when
o perat ing (W (refe r to Fig.
3). By extending the mode­
switch shaft to accommo­
date another wafer, two new
switc h sections a re made
ava ilable. Even after moving
( 15 and C26 to the foil side
o f t he modul a tor ci rcuit
boa rd, space is at a premi­
um for the extended mode
sw itc h. Choose your ne w
sw itch ha rdware carefu lly.

One section of the new
wafe r places padding ca­
pacitance across the bfo
crystal which is adj usted for
a more pleasing to ne . The
other sect ion co nnects a

...~

CUT sou, A..O ORILl 2 "<)L U fOil
CQ....O~ A"" r5Q l UAOS TO IIU ..

!-_ --> TQ \lI U ..f Q

? 2Q In ll'S

•••

Fig. 2. Modification of bio circuit for 1> M Hz WWV recep­
tion.

Staff) and QST for O ctober,
1974 (" Hints and Kinks,"
K4EQAl.

Ho we ver, I've no t ic e d
that most add-on RlT s share
a common deficiency. They
have no on/off sw itc h and
depend on the operator's
best guess to position a knob
in just the right p lace . Ironi­
cally, this often resul ts in
off-f requency ca lls o r " le ap­
frogging ," which a re the
very problems we' re trying
to e liminate in the first place .

An o n/off switc h can be
designed into an RIT by us­
ing a multi-turn trirnpot and
frequency counte r to ba l­
ance out the circuit's effects
on the vfo w hen it's turned
off . I found it simpler, though,
to use a Protron ics RIT kit.
This includes a center-stop
detent in the tuning contro l
and a voltage-regulated
zero point. This "cl ick-sto p"
is jus t as good as a n on/off
switch a nd vi rtually e limi­
nates o ff-frequency calling .

I have built th ree of the
kits into different t ransceiv­
ers without any problems.
They come with instructions
a nd cost about $15,00. Get
the details from Protronics,
Inc., Box 778, Buckley WA
98321 .

Wh ile you have the vfo
assembly removed for an
RIT modification, put a dab
of cau lk between C946 (the
large 47QO-pF disc) and the
a luminum enclosure . This
will hold it sti ll and help pre­
vent the vib ra t ion-cause d
mic rophonics common to
some HW-1 01 s.

Better CW Performance

When t he HW -1 01 is
properly tuned to an incom­
ing CW signal, the beat note
you he ar is a rather high­
pitched lOCO Hz. This depar­
tu re from the current no rm
of something close to 750
Hz is tireso me to the ea r. It' s
a lso no t ideal fo r some au­
dio filters and co m pute r in­
terface units. Slow-recovery
age is another strike against
the serious CW operator.

I m odified the mod e
switc h to pad the USB/CW
bfo crystal down by 250 Hz

wires from the hfo c rysta ls
to a distant switch, I dec ided
to use a sma ll relay, as shown
in Fig. 2. The new 23 .895­
MHz c rysta l a nd rel ay were
mounted on perfboard and
attached to the center shield
near the crystal board (see
Photo OJ- The crystal is
Heath part no , 404-279. A
toggle sw itc h o n the rear
panel controls the re lay,
which se lects 20 meters o r
WWV when the bandswitch
is at 14 MHz. The relay also
grounds the WWV crystal
when it' s not in use .

To get the WWV assem­
bly into the hfo ci rcuit,
make a c ut in the c rysta l
boa rd fo il between the
switch wafe r a nd 2a-mete r
crystal (Y503). Then dri ll a
small hole on each side of
the cut, bring short leads for­
ward to the re lay, and con­
nect as shown.

Yo u sho uld n' t have to re­
align anyth ing whic h might
compromise zo-meter per­
formance, although the hfo
coil (L603) may need touch­
ing up if th e ne w c ryst a l
wo n't osci ll ate. Avo id using
a 23 .395-MHz c rysta l for
14.5-15.o-MHz coverage be­
cause WWV then appears at
500 on the main d ial. This re­
su lts in a two-tone competi­
tion between WWV and the
third vfo ha rmonic .

Since the transmitter is
not disabled when tuning 15
MHz, a front-panel " re mind­
er" LED sho uld be included.
Calling CQ on 15.1 75 is dis­
cou raged, and Radio Mos­
cow doesn't count toward
DXCC, anyway.

Receiver Incremental
Tuning (Kin

Eve n early CB rigs had
cla rifier controls, but fo r
reasons known only to Hea th,
RIT has until recently been
a bse nt from their transce iv­
e rs. Fortunately, an RIT c ir­
c uit is easy to install , a nd
severa l sche mes have been
published in the past

Two circuits I've used
successfu lly in my HW-101
were found in the Holiday,
1976, issue of 73 ("Add RIT
to Your Tra nsceiver," 73
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Photo B. Close-up of modified three-wafer mode switch. S.
meter relay and fron t-panel vox controls are visible at the
far left.

inally wired, the rig changes
to transmit mode any t ime
the key is tapped.

A m ino r c ha nge to th e
function switch a llows m an­
ual TIR control whi le leaving
sldetone operation intact.
Note the new co nne ct ions
to lugs 5 and 6 in Fig. 1(b).
With the switch in PTT posi­
tion, the tone-generato r out­
put is grounded on its way to
the VOX amplifier, which
prevents the transmitter
from being keyed. Now the
sidetone is audible in re­
ceive rnode, and the keye r
can be adjusted without
transmitting.

•

pole toggle switc h mounted
near the bandswitch (aga in,
see Fig. 3). This comes closer
to being quick and easy, but
it's less convenient since the
toggle switc h has to be re­
membered when changing
between USB and CWo For
me, the benefits were worth
the trouble of rebuilding the
mode switch.

Another problem for CW
buffs with the stock HW·l01
is not being able to c heck
kever speed without se nd ing
a signa l. It is also impossible
to manually cont ro l CW
transm issio n, such as with a
send/receive switch. As orig-

•
-

- Fo r semi-b rea k-in opera­
tion. set the function switch
to VOX. To manually acti­
va te the tra ns m itter, con­
nect a normally-open foo t
sw itch (or any other external
TIR control) from point 16
on the bandpass board to
ground. Set the function
switch to PH. and the VOX
circuit is d isabled .

Civilized Audio

Of all the HW-101 's short­
comings, probably the one
that most affects non-ham
family members is the side­
tone. It' s earsplitting volume
can't be ta med, and o nly the
most considerate ham will
consent to wear headpho nes.

I maintained domestic
tranquility by duplicating
the SB-102's sidetone vo l­
ume control in my rig (see A
in Fig. 4); put the SOOk con­
trol on the rear panel a nd
you easily can ad just the
sidetone between silent and
obnoxious.

The front-panel head­
phone jack is intended for
h igh-im pedance pho nes,
which is quaint but no t ve ry
practical. Adding a phone
jack to the speaker cabinet
is easy enough, but it's also a
simple procedure to rnoditv
t he fron t-panel jack fo r
eight-Ohm phones (see B in
Fig. 4).

Move the 1000hm resis­
tor from the speaker phone
socket to the audio trans­
fo rmer's green lead. Use
sh ie lde d cab le to c a rry
e ight-O hm a ud io to th e
he ad phone jack, a nd back to
the speaker socket.

With every microphone
I've tried, full SSB output
was possible only by run­
n ing the m ike gain open and
shout ing. In a pre vious arti­
cle(l3, October, 1981), KSSE
described a m ike preamp us­
ing tube V5B in the HW·101 .
This works very well, but I
wanted to reserve VSB as a
buffer for remote vfos. The
c ircuit shown in C in Fig. 4
was adapted from one
found in The ARRL Hand­
book, and seems to work just
as well.

The preamp can be built
on pertbcard, but for this
and other small circuits such
as the 25-kHz calibrator, I
prefer Radio Shack 's experi­
menter boards (pa rt no .
276--154). These boards will
accommodate ICs and the
DIP-ty pe relays, and can
eas ily be cut to size.

Drill mounting hole s in
the side rail near the micro­
phone jack and suspend the
board on space rs or wash­
ers. Use sma ll hardware, #2
or #4, to prevent binding be­
twee n the mo unting screws
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Fig. 3. Two methods of changing CW bfo frequency and ob­
taining fas t/s low age.
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audio transformer output is rewired for B-Ohm output to
speaker and phones. C sho ws a simple microphone pream­
plifier.
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slide switch. Take a deep
breath if you must. and d rill
a hole centered between the
lette rs T and E of the word
FILH K of suff icient dia me­
te r to pass the new toggle
switc h.

Insta ll the miniature re lay
into the now-empty frame of
the slide switch nearest the
center shield, using double­
sided tape to secure it. Make
the connections to the new
toggle switch before install­
ing it on the front panel be­
cause it 's impossible to
re ach once it' s in place. Re­
connect the crysta l f ilte rs as
shown, a nd position the new
switc h to coi ncide with the
arrow and SSB/CW ma rkings
on the front panel .

Finally, install a new 100k
linear-ta pe r potentiometer
fo r the rf-gam control. If the
new ho le was co rrect ly cen­
tered. the toggle-switc h nut
a nd washer sho uld cover the
word FILHR, leaving a new
control that looks (almost)
factory standard .

By ma intaining the o rigi­
na l d istance between input
a nd output poles of the f il­
ters, I haven't been able to
detect any degradation in

."'"

ing for re sale. Besides, the
trade-in a llowance o n a kit­
built. non-WARC tra nsce ive r
is debatable to begin with.
so I've had few concerns
about re ac hing for my d rill .

Firs t. re move the combi­
nat ion rl-ga in control a nd
sw itc h lever. Disconnect a ll
wires from the slide switc hes
and c rystal f ilters, and ta ke
off the back of the OPOT

Fig 6. The new relay makes the S-meter independent of the
meter switch. Observe meter polarity when connecting relay
to switch.

a ltogether. A miniature re­
la y a nd a DPDT togg le
sw itc h were subst ituted for
the two slide switc hes, as
shown in Fig. 5. One pole of
the new toggle handles the
output side of the filters,
while the other pole con­
tro ls the rel ay. which in turn
handles the filter inputs .

like some of the other
modifications, this one re­
q uire s a new hole in the
front panel . What worth­
w hil e proje c t doesn ' t? I
bought my rig to use, not to
sit under a d ust cover wa it-

C'O'
00'

I

Photo C. Note "missing" calibra tor components and rear­
panelsidetonecontrol. Therelayon ther!cage is for outboard
via con trol.
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Crysta l-Filter Selection

Man y HW-101 o w ners
have had proble ms with the
crystal-filter switc hes and
the linkage that operates
them. The lever behind the
rf-gain knob is prone to
bre a k ing, a nd t he s lide
sw itches get dirty and show
contact re sistance afte r a
period of time.

For a partial fix, you can
loosen the rf-gain-control
nut and the n re-tighten it
while pushing upward o n
the control. Th is hel ps re­
duce frict ion between the
linkage lever and the lower
c hassis lip. The slide switch­
es can be cleaned by remov­
ing the bac ks and shining
the contacts. But you have
to be ca refu l doing this be­
cause the switc hes like to
send springs and pieces f ly­
ing in all directions when
they' re d isassembled.

I chose a more perma nent
solut io n which e limi nates
the old switc hes a nd linkage

and the lower cabinet shell
Adjust the 50k trimpot for
fu ll modulation while speak­
in g norma ll y , wit h t he
HW-1 0 1 's m ike gai n a t
a bout the ten o'clock posi­
tion. I found that shield ing
was not required, but a by­
pass capacitor on the 12­
volt line is recom mended.

Fig. 5. The unreliable and noisy slide switches are replaced
with a toggle switch and relay for crystal-filter selection.
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demand to most ci rcuits,
but o n transmit on ly (via
spa re contacts on the anten­
na relay) for the S meter re­
lay a nd any future additions.

And Finally ...

With nothing but phono
soc kets o n the rear panel,
it's all too ea sy to load up
the station speaker on 40
meters. O f course you ca n
do this onl y o nce per speak­
e r, so it might be better to
replace the a ntenna socket
with an $().239 coax con­
nector. A reamer o r SIB-inch
punch will enlarge the ex­
ist ing hole .

A vfo spin ner knob with a
f inger hole is the poor ham's
economy scanner. You st ill
have to tum the knob, but it
goes much faster. The one
used on the S8-104 (Heath
part no . 462-9(6) works well
and matches the HW-101 .

Some early versions of
the HW/SB series used 1N34
diodes in the balanced mod­
ulator. l a ter, the y were
c hanged to FH-1100 ho t-ear­
ner diode s for better audio
quality. Check your owners
manual to see which type
you have . If you want to
make a c ha nge, the four di­
odes are located o n the mod­
ulator board , right behind
the mode switch. FH-1100s
are Heath part no . 56-87.

This article is onl y a frac­
tion of all that's been writ­
ten about the HW-1 01 and
the almost-identica l HW-100
and SB-100 series. The basic
design of the se popular rigs
is not yet o utdated, and the
specifications compare fa­
vorably with many " hybrid"
transceive rs at double the
price. These radios offer
good performance to start
with, and can be further im­
proved by any owner with
even limited workbench ex­
perience.

So don't be afraid to raise
the hood and poke around.
There's not a single compo-­
nent inside your HW-101
that can be damaged by the
static electricity on your fin­
gertips. If you have any ques­
tions o r problems, let me
know. and I'll try to help.•

is a lways co nnected to tube
V3. the source of S meter
voltage. When transmitting,
the re lay is closed and con­
ne ct s th e meter to the
switch, wh ere any of the
three meter functions a re se­
lected normally.

VOXControls

Hid ing the vox contro ls
on the side of the rig make s
for a clean , uncl u ttered
front panel . But it' s hardly a
convenien t location for con­
trols that are adjusted every
time you change from ON
to phone. I thought it was
only sensib le to reloca te the
delay and gain controls to
the front panel; the set-and­
forget anti-trip isn't worth
moving.

The existi ng controls do
no t have shafts and can't be
used with knobs . There's
room for new controls to the
left of the mete r, but be
carefu l not to crowd the tun­
ing dial . A t o-megohm lin­
ear-taper pot is a good sub­
st itu te fo r the hard-to-find
7.S-megohm delay control.

Route the le ad from the
del ay contro l through the
notch in the i-f board and
back to its origina l lo cation
underneath V12. The shie ld­
ed cable from the ga in con­
t ro l can be st rung across the
vfo and soldered d irectly to
the mike gain cont ro l, where
coax cable #3 is now con­
ne cted .

Power Supply

For so me of the modif ica­
tion s in this article , 12 volts
d e is neede d . Th is is no t
available in the HW-1 01. but
it's easy to build in a sma ll
power supply. Filament volt­
age is borrowed from poi nt
12 on the foi l side of the
bandpass board, where the
large brown and white wires
a re connected. The circuit is
shown in Fig. 7. The rectifier
and filte r components can
be mounted on a small ter­
minal strip.

Attach the 7812 regulator
and the terminal st rip to the
center shield near the anten­
na relay. Twelve volts de is
available continuous ly o n
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W ithout a lo t of wear and
tear on the meter switch, it's
not possible to monitor plate
curren t whi le t ra ns m itting
and signal st re ngth whi le lis­
ten ing. If you want to keep
you r S meter o n the job a ll
the time, take a loo k at Fig. b
and make these changes.

Moun t a re lay and two
470-0hm re s istors on a
small piece of perfboa rd,
and wire as shown. The as­
se mbly can be attac hed at
a ny convenient lo ca t io n
near the meter. Don't forge t
to clip the original re sistors
from the meter switch.

In re ce ive mode, the me­
ter bypasses the sw itch and
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performance or additiona l
leakage around the filters.
But you will detect both if
you use a three-se ction
sw itch in place of the rel ay,
or otherwise decrease the in­
put/output isolation .

Phow D. Bottom view, showing placement of de power sup­
ply, calibrator, crystaf.filter relay, WWV board, and micro­
phone preamp.

Fu ll-Time S-Meter

As o rigi nally des igned,
the Smeter in the HW-101
works only with the function
switc h in the Ale position.

Th is sw itc h ing me thod
can be used for adding a CW
filter to other transceivers
that have no provision for
one, such as the HW·1 00
and 58-100.

Fig 7. Regulated power supply for modifications. Don 't over­
look the l-jJF capacitor at the 7812 output.
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Robert K. Mouow, If. W B6C TM
3650 Rocky Knoll Drive
Colorado Spring5 CO 80918

Hunt the Auto-Fox
Has your transmitter-hunting gone sour?
DFers will love chasing this wily box, and

its variable skill levels give them a run for their money.

M any rad io clubs across
the co unt ry partici-

pate re gu la rly in hidden­
tr ansmitter hunts. The Pikes

Peak Radio Amateur Associ­
ation, for example, has a fox

hunt once a month, wi th
each month's winner play-
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Fig. 1. Schematic.
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Parts list

Quantity Type Description
3 IC XR·L555 (276-1718)
1 IC 74COO (276-2411 )*
1 IC 74C73
2 IC 74C154
1 IC CD4017 (276-2417)
1 IC CD4024
4 Transistor 2N2222 (276-2009)
64 Diode l N914 (276-1122)
6 Capacitor .01 1'F (272-131)
1 Capacitor 47 I'F (272-1027)
1 Capacitor 100 I'F (272·1028)
2 Resistor lk 0 (271-1321)
2 Resistor 27k 0 (271-1340)
1 Resistor 47k 0 (271.1342)
5 Resistor lOOk 0 (271-1347)
2 Resistor 470k 0 (271-1354)
1 Pot 10k aud io wlSPST SW (271-215)
1 Pot 10k linear (271·1715)
1 Pot 500k linear (271.210)
8 Swi tch a-ces. SPST DIP (275-1301)
1 Switch SPST push-button NO (275·1547)
1 LED General purpose (276-026)

Radi o Shack part numbers are In parentheses; other part s
available from Jameco Electronics, 1355 Shoreway Road,
Belmont CA 94002.

'Punctrooany equ ivalent to 74COO, bu t pin assignment dll·
l ers.

The Auto-Fox was built using point-ta-point wiring on parts
o f a protoboard and put into a Rad io Shack 270-133 exoen­
meruer's box. The top panel con tains the cal/sign program­
m ing D IP switches, transm it speed, delay, and aud io level!
on-ci t pots, as well as the push-burton switch which ecti­
vates the monitor LED. The right side of the enclosure (not
shown) has a subminiature mike jack, a m in iature PTT jack,
and an external power connector.

ing the role of the fox the fol­
lowing month. When he/she
is in place. the rest of the
participants begin the hunt
from a predetermined meet­
ing a rea . The new winner is
the person who finds the fox
after trave ling t he shortest
distance.

This game is lots of fun , of
course-at least for the par­
ticipants. However, the fox
usually becomes quite bored
with t he whole pro ce ss
while sitting in a car some­
where and transmitting for
one minute out of every five .

This problem can be alle­
viated somewhat by the use
of t he Auto-Fox, a device
which a ttac hes to just about
any tran sceiver and sends a
preprogrammed ca llsign in
code a t inte rv als deter­
mined by the operator. Now
the real fox can read a book
at least, or listen to the ra­
dio. o r even rag-chew on a
different frequency without
being interrupted every few
minutes for a fox-hu nt t rans­
rrussron.

Built with CMOS devices,
the Auto-Fox d raws abo u t
one milliamp of current and
should run for many hours
using a 9-volt transi stor-ra­
di o batt ery a s a pow er
source. Any ca ll sign can be
programmed with the DIP
switc hes on the front panel
of the device, and the oper­
ator has full contro l over the
lengt h of transmission (10
seconds t o 1 minute), the
time between transmissions
(1 to 12 minutes), and the
audio level into the trans­
mitter.

Circuit Description
The Au to-Fox is based

upon a clever repeater IDer
designed by K20AW.... The
ci rcuit is designed entirely
with CMOS and low-power
555 timers (Fig. 1) for o per­
ating currents of just over 1
mA when transmitting and
ju st u nde r 1 mA between

* "A TTL Log ic CW 10 Genera­
tor," Peter A. Stark K20AW, 73
Magazine, February and March ,
1973.

transrmssrons Logic design­
e rs call this a " c o u n t e r­
based controller" since op­
eration is control led by bi­
nary counter IC7 and its
c lock, IC1 . The DIP switches
on the front pa nel of the
Auto- Fox a llow the system to
produce a dash when both
switches are open fo r a par­
t icular cou nt, a b lank b y
turning off the audio ge n­
erto r, IC4, or a dot by in­
creas ing the count speed by
bypassing 1( 2a. IC8 and 1( 9
allow fo r 32 counts, each of
wh ich can be programmed
independ en tl y a s a d o t ,
dash. o r blank. The Auto-Fox
can produce the longest US
callsign. which consists of 29
co unts includ ing t he 5
bla nks between cha racters.
The 10k pot on IC1 allows a
callsign to be transm itted in
a minimum of about 10 sec­
onds o r up to a maximum of
about 1 minute.

The inte rval between suc­
cess ive ca lls ign transm is­
sions is determined by lC5
and IC6. The decade count­
e r at IC6 is used in a divide­
by-ten configura tion to al­
low smaller timing co mpo­
nents o n IC5; the de cade
counter a lso has a power-on
sta rt fea ture on pin 15, so
the fox will begin a transmis­
sion cycle when first turned

on. This featu re also allows
the user to transmit an 10 at
any time simply by turning
the Auto-Fox off for a mo­
ment , then on again . The
SOOk pot on IC5 sets the time
between transmiss ions from
a m inimum of about 1 min­
ute to a maximum of about
12 minutes.

When the pu sh-button
switch on pin 8 of IC3c is
pressed, the LED will turn on
whenever IC4 is producing
a n a udio tone d uring the
tran smi ssi on cycle . O f
course, a momentary switch
is used here to prevent inad­
verte nt d raini ng of the bat­
te ry by extended LED
operation .

The mike output of the
Auto-Fox will provide a vari­
able-level audio to ne to the
m icrophone inp u t of t he
companion transceiver and
is configured to provide the
correc t push-to-talk (PTT)
logic to the ICOM lC series
of hand ie-talkles as well . A
se pa rate PTT output also is
provided by the Auto-Fox for
other transceivers requiring
this additiona l control slg­
nal.

Construction
and Operation

Parts layout of the Auto­
Fox is not critical. and just
about a ny convenient a r­
rangement can be used . I
tried to miniaturize my de­
sign as much as possible and
managed to put everything
into a Rad io Shac k expen-
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nections of the companion
transceiver. Use a receiver
to verify correct operation
of the complete system, and
adjust the transmit time, de­
lay between transmissions,
and audio level as required.
The Auto-Fox is now ready
for the hunt !

Conclusion

Since any call sign may be
programmed into the Auto­
Fox, it may be tailored to the
person who happens to be
the fox on a particu lar hunt.
As the hunters become more
profic ient. the t ransmit time
may be decreased by in­
creasing the speed of the 10,
thus requiring a faster direc­
tion fix. Also, the time be­
tween transmissions may be
increased to prov ide fewe r
opportun ities for a fix.

The Auto-Fox shou ld take
some of the boredom out of
being the fox and w ill pro­
v ide a precise signal which
can be programmed for just
about any di rect ion-f ind ing
situat ion.•

menter' s box(27Q-233). How­
ever, unles s you are an
experienced builder, I rec­
ommend that you gain some
work ing room at the ex­
pen se of u si ng a slightly
larger enclosure.

If the Auto-Fox is to be
used w ith only a single call­
sign, you may want to save
the cost of the DIP switches
and extra diodes by hard­
wi ring the callsign to the
74(154 chips, using only the
requ ired diodes.

U n li ke mos t sequentia l
d ig ital c ircuits, the Auto-Fox
operates slowly enough so
that you can see most of the
logic transitions on a volt­
meter, which makes t rouble­
shooting substantia lly easi­
er. You can also temporarily
short ac ross the push-button
sw itch to activate the LED
continually for a sim ple op­
erational check .

Once the Auto-Fox is op­
erating correctlv, construct
the proper patch cords be­
tw een the unit and the m ike
and PTT (if app licable) con-
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Surviving the Unthinkable: Part III
WABYKN outlinessimple precautions that will allow your

radio equipment to survive an electromagnetic pulse.

Editor's Note: Parts I and II of " SurYiving the Unthinkable" appeared in the May and June, 1982. issues 01 73.

•

Photo A. Electr ic o ut fet with MOV spike suppressor prop­
erly installed. Be/ow, two MQVs are connected in series fo r
installation on a 22o.volr line.
52 73 for Radio Amateurs • August, 1985

Thoma$ M. M iller WA8YK N
936 Belmont Avenue
Mansfield OH 44906

O ne of the primary ju s­
tif ications for the ve ry

existence of amateur radio
is emergency commu nica­
tions. Indeed. a mateurs a ll
over the world have volun­
teered t heir skills in t imes of
need , and we can look with
pride on our record to date .

However, w ith today's eve r­
present nuclear th reat. there
ex is ts a potentia l for the
greatest communications di­
saster ever imag ined , a nd
there is a ve ry great possibil­
ity that th is time amateur
rad io migh t not be able to
do the job. The danger to
com mercia l, military, and
amateur communications is
EMP, electromagnetic pulse .

When a nuclear bomb is
deto na ted, e lectromagnet ic
energy is released across the
e nti re spec t ru m, fro m ex­
tre me ly low freq uency up
through radio freq uency, in­
fra red (heat), and right on
through visible light to ga m­
ma rays. This massive release
of broad-spectrum e nergy
can cause large-sca le disrup­
tion of radio propagation.

Howe ver, the sit ua t io n
could be much wo rse. If the
device were de to nated
above the atmosphere, say
300 miles o r mo re , the high­
energy gamma rays released
in the first split second of the
explosion would c ras h into
the molecules of the upper
atmosphere, knocking elec­
trons loose. These e lectrons
would be gathe red up by
the earth's magnetic fie ld,
whe re t hey wou ld b e de­
flected to the planet's sur-

f a ce . The re su lt is a dis­
c ha rge o f ext re me ly h igh
voltage which finds its way
to ground through any con­
ductor available, much li ke
a bolt of lightning does.

Just as lightning striking
an an tenna wi ll destroy a ra­
dio on its way to ground, the
high currents generated in
cables, overhead wires, an­
tennas, and othe r cond uc­
tors can destroy e lectrical
eq ui p ment con nec ted to
them. This can cause loss of
electrical power, telephone
serv ice, and o t he r serious
problems. But the EMP isn't
th rough yet. The large cur­
re n t fl owi ng th ro ugh a ll
these conductors to grou nd
generates a huge e lectro­
ma gneti c fiel d , and tha t' s
the real pro blem fo r so lid­
sta te e lectron ics, a ma teu r
rad io included.

When an e lectromagnetic
field collapses, it will gener­
ate induced current in any
conductor which happens to
"cut" its lines of magneti c
fo rce. The magni tude of the
induced cu rrent is propor­
tiona l to the intensity of the
field that created it.

The field intensity of an
EMP caused by a nuclear
device of moderate size ex­
pl oded above t he atmo-



sphere ca n reach 5OJXX) volts/
meter in the f irs t ten bil ­
lionths of a second.

The problem to radio a m­
ateurs is clear. The initi al
vo lta ge pul se f rom e it he r
the ac power line o r from the
antenna an d feed line ca n
destroy an amateur-radio
stat io n. And even if the an­
ten na and power are discon­
nected. the currents induced
by the colla psing magnetic
fie ld into the very circuits of
the radio gear ca n destroy
t ransi stors and integr ated
circuits with ease.

The s im ila rity betwe en
the effects of EM P a nd light­
nin g a re st riki ng (pu n in ­
tended). However. while a
lightning strike might dam­
age some equipment in the
ge ne ra l area, the EMP from
a nuclear blast would cover
a much larger a rea. In fact. if
the de vice were detonated
a round 400 miles a bove the
ce nt ra l US , the re sultant
EM P could damage equip­
ment over most of the coun­
t ry! Im a g ine li ghtnin g
striki ng eve ry power line, ra­
d io t owe r, a nd t e le p hone
pole in the country simulta­
neously and you can begin
to rea lize the exte nt of the
EMP threat.

In 1962, during a series of
high-a ltitude weapon tests,
a 1.5-mega ton bomb ca lled
" St a rf ish" wa s deto n ated
250 mi les a bove Johnston Is­
land in the Pacific Ocean.
Insta ntly . lights winked out
and bu rglar a la rms rang a ll
ove r Hawa ii. over 600 mi les
away! Such a n effect fro m
so small a device was unex­
pected a nd began the first
rea l look into the EMP prob­
lem.

Noone is more concerned
about EMP than the mil i­
tary. Since the Nuclea r Test
Ba n Treaty prohibits atmo­
spheric tests. a way had to
be found to simulate the ef­
fects so that va rious pro tec­
tive meas u res cou ld b e
evaluated. O ne such EMP
sim ula tor is " Trest le ," lo­
ca te d a t Kirtl a nd AFB in
New Mexico . Trestl e has a
platform twe lve stories high
which can support a B-52

bomber. In o rder to sim ulate
a free-s pace condition. the
entire structu re is made of
wood ! 250,(X)() wooden nuts
a nd bolts ho ld the structure
together . Trestl e can ge n­
e rate five mi llion volts
wh ich is discha rged through
a ntennas su rrou nd ing the
structure.

The re sult s o f t e st s a t
Trestle a nd o the r simu lators
seem to indicate that the ac­
tual effect of EMP is pretty
ha rd to pred ict. In fact. in a
study by the Nationa l Re­
sea rch Counci l Commi ttee,
it was found that the effects
of EM P often varied from
predicted resul ts by as much
as 100:1 in either direc tion !

Even though test resu lts
ha ve ofte n bee n unpredic t­
able. e noug h data has been
ga t hered to s u gge st t hat
there is much that we. as am­
ateurs, ca n do to pro tect our
equipment from the e ffec ts
of EMP. lt is important that
we ta ke these steps if ama­
teu r radio is going to be of
a ny va lue in the event of a n
EMP e mergency. l e t's take a
look at the typi cal a mate ur
sta t ion a nd see what can be
done .

Power lines: The best bet
for ac power is to supply
eve ry thi ng fro m a s ing le
fused disconnect located at
a convenien t sp o t in th e
room. to be used as a "mas­
ter switch ." This way the sta­
tion. when not in use . would
not be vu lnerab le to large
s p ikes propa gatin g down
the ac line.

To offer some protection
while in use. a transient sup­
pressor suc h as a GE-MOV
(Ge nera l Electr ic me ta l-ox­
ide va risto r) sho u ld be in­
sta lled from each ac li ne to
ground at the d isconne ct .
An additional MQV shou ld
be installed across each out­
let in to w h ich t he e q u ip­
me nt is plugged. (See Pho to
A .)

Another sou rce of trouble
here is the three-wi re cord .
These things are fine to pre­
vent your toaster from e lec­
t roc ut in g yo u if it s ho u ld
develop a short. but on rad io
equipment they a re a n invi-

Photo B. A simple home-brew high-voltage discharge gap
for open-wire feedlines.

tation to gro und loops, a nd windowsill a nd connect it di­
in the event of an EMP o r rec t ly to g ro u nd . Now all
lightning strike, c urrents can equ ipment in the shack is
be ind uced from the ac line connected individually a nd
to the third "ground" wire, directly to the ground plate
causing large ci rcul a ti ng u s in g #8 aluminum wire .
currents in the c hassis itself. The cold water pipes, the
That brings us to the next tower base, the neighbor's
po int. c hai n-link fence, in short a ll

G ro unding: If we a re the va rious large metal ob­
going to spa re ou r equip- jectsthat hamsareknownto
ment from EMP. we have to hook into the ground svs­
offer it so meth ing mo re at- t e rn , s hou ld a ll b e co n­
t ractive . We need the best n e e t ed t o t he co m mon
ground we ca n possibly get. ground pl a te . Everyt h ing
The standa rd e ight-foot cop- connects to one point! This
pe r ground rod is a good is why we cut off all the
sta rt ing point. Eve n bette r is grounded plugs in the pre­
severa l ground rods several vious step. Does you r ho use
feet a pa rt joined togethe r by h av e a l u m in u m sid ing?
a hea vy (#8 or larger) wire Ground it! Not on ly will it
just below the surface. The p rovid e l igh tn ing p rotec­
grou nd shou ld be located tion. but it will al so provide
near the equipment so tha t a degree of shield ing .
t he connect ing wire is as Feed lines should each be
sho rt a nd stra ight as possi- provided with a good li ght­
ble. n ing arrestor at t he point

Ma ny amate u r stations where it enters the house.
a re located near a window Coaxial feed line s can use
to provide easy ing ress of the a rc-gap type, suc h as the
feedlines. a nd this is a n idea l Cushcra f t " Blitz -Bug" o r
p la c e f o r th e "s t a t io n so met hing simila r. For open­
ground ." Mount a p late of wire line o r twinlead, a sim­
1/4-inch al u mi n um t o t he pie a rc gap ca n be made
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our equipment from EMP,
one fact stands out clearly:
All of the steps are exten­
sions of norm al amat eur
p rac tice! There is nothing
sec ret o r exotic here, not
even anythingdif f icult or ex­
pensive. In fact, if you read
the building codes govern­
ing rad io stations, you will
probably fi nd that most of
these switchi ng and grou nd­
ing techniques are required
by Jaw! But even though we
a ll kn o w a bout p rope r
groundi ng, li ghtn ing su p­
p ressi o n , e tc.. how many
amateu rs have taken the
ti me to do the job right?

By tak ing the steps out­
lined above, w e can stand a
much better chance o f pro­
v id ing the serv ice our neigh­
bors expect o f us shou ld the
electromagnetic pulse ever
threaten ou r normal com­
m unication channels. At the
same t ime w e w il l be mak ing
our amateur-rad io stat ions
better organ ized, less like ly
to cause TV!, and above all,
safer! •
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primary surge, tubes are usu­
ally qu ite capable of with­
sta nd i ng t he voltages i n­
duced in the ci rcu its by the
co l lapsing f ield o f the EMP.
However, if your equ ipment
is sol id state. you may have
to look at the final category
in our EMP protect io n p lan.

Shielding: The f ield gen­
erated by the EMP will not
cause current to flow in the
circuits of our equipment if
we p revent the magnetic
lines o f force from reach ing
tho se c i rcui ts. Ma ny com­
merci all y produced tran s­
ceivers on the market today
are very w ell shielded. Some
are not. This will have to be
determ ined o n a case-by­
case basis. Th ings to wat ch
are seams and crac ks in cab­
inets, and jacks for connect­
ing cables. The " Const ruc­
tion Prac t ices" chapter of
the Radio Amateur 's Hand­
book gives pract ical infor­
m ation o n makin g r ad io
equipment t ru ly rt-tight .

As we look back over a ll
the above steps to protect

F~""""'~-"",

Model 335A
Kit $69.95
Wired & Tested S89.95

Our productsare backed by prompt lac­
tory service and technical assistance. To
become familiar with our other tine pro­

duets in the amateur radio
market, call or write for our
free product and small parts
catalog.

the Buss ABC type. The in­
put to a sensitive receiver
ca n be protected with a 1/4­
Amp fuse suc h as the kind
used to protect the input of
a de lica te vol t ohmmeter.
Back-to-back diodes shou ld
be added ac ross the antenna
termina ls to shunt the pu lse
to ground. blow ing the fu se
befo re the receiver is dam­
aged. (See Fig. 1.)

If the equipment in your
shac k is tu be -type. t he
above ste ps may be a ll that
is needed to offer reason­
able protect io n f rom EMP.
Once we've provided a good
ground and shunted off the
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CALL LONG DISTANCE ON YOUR HANDHELD

The Model335A wilt deliver 35 watts of
power using the latest state-of-the-art ce­
roitry. The amplifier will operate sse or
FM and IS compatible with
most handheld tr ans­
ceivers , including the
TR2400. TA2500. IC-2AT.
Yaesu, Santee, and Teo­
Tee. Only 300 mw input will
deliver 5 watts out; 3 watts
in will deliver 35 watts out.
Maximum input drive level
is 5 watts,

~IGH - \tOL1_

P'SC.... ce

from copper or aluminum.
(A n example is show n in the
Radio Amateur's Han d ­
book . See Photo B.) What­
ever type of suppressor is
used, connect it di rectly to
the stat ion ground,

Even with the lightning
arresto rs, it's a good idea to
ground a l l feed li nes w hen
not in use, The ro tary switch
commonly used to se lect
coax-fed antennas usually
will ground all inputs but the
one in use. Open-wi re feed­
l ines can be grounded with a
large knife sw it ch .

Feedlines c a n a lso be
fu sed with fast fu ses such as

DIRECTION FIlYDIlYG?

New Technology (patent pending) converts any VHF or UHF FM receiver mtc an
advanced Doppler srntt radio direction finder. Simply plug into receiver's antenna
and external speaker jacks. Uses lour omnidirectional antennas. low IlQISe, high
sensitivity for weak Signal detection, Call or write for full details and prices.

rl DOPPLER SYSTEMS, INC. 5540 E. Cha, t., Oak, (602) 998-1151t-' Scottsdale. AZ 85254
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* Computer Interface

* Speech Synthesizer

* 12 VOC Operation

* VHF and UHF Coverage
--- -

* Stuck Microphones

* Cable TV Leaks

* Security Monitoring

* Interference Location
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73 does not keep subscrip­
tion records on the premises,
therefore calling us only
adds time and doesn't solve
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David S, Komm KQ6VP
1814 Sch illing Court
Torrance CA 90501

Scope That Signal
Are you overmodulating? Is your linear linear?Find out

w ith a sta tion monitor you've built from scratch.

Photo A. The monitor scope ;s built in two enclosures. The
one on the left contains the power supplies and the main
circuitry.
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sisted up until August. 1983.
when the FCC finally
changed the rules on maxi­
mum allowable power for
the Amateur Radio Servi ce.
W hereas previously we were
l imi ted t o 'l-kw-dc input
power with no limit on out­
put power, now we have a
15DO-Watt lim it on PEP out­
pu t power with no limit on
dc input power (except for
AM DSB which temporari ly
remains unchanged). In or­
der to most effectively uti­
lize the new rule. we now
need the ability to make ac­
cu rate output-power mea­
surements for all modes of
operation. An oscilloscope
nice ly meets th i s require­
ment. Consequently, I f i­
nal ly came to the decision
that I had to have a monitor
scope. W ith the pr ices of the
com mercial un its mak ing
them out of the question for
me. I would have to build
one.

What follows is a descrip­
tion of a monitor scope that
is relati vely ea sy to build
and that is cheap The whole
cost was less than $5000. ex­
clusive of the pr ice of the

W ith SSB (and to a lesser
extent AM. assuming there is
anybody out there sti ll run­
ning AM) the problem is not
so easy. howev er. Since
panel meters can't respond
t o the in stanta neou s
changes in the transmitte r
during modulat ion, an osci l­
lo sco pe mu st be u sed for
monitoring the true state of
the transmitted signal. Some
f in e m onitor scope s de­
signed specifical ly for ama­
teur u se are available
commerc ia lly. but the prices
are rather steep . Conse­
quently. most of us fall back
on the t ime-honored proce­
dure of setting the rig to the
Tune position, putting out a
single CW note, and tuning
f o r max i mu m f o rw a rd
p o w er . W hen th e ri g is
sw itc hed back for SS B mod­
ulation, we ju st hope every­
t hing will come o ut OK .
Nevertheless, th is sti ll leaves
unanswered the question of
whether the rig is properly
tuned up. Being the sort who
w orr i es end lessly about
such little quest ions, I used
to sit there and worry.

Thi s sta te of affa irs per-

tiona! coupler for measuring
f orward power and vsw r.
Wi th this arrangement. tun­
ing up for CW is no particu­
lar problem : Just put the key
down. keep the plate cur­
rent more or less d ipped (it 's
a vacuum-tube final ), watch
the forward-power meter, and
tune for maximum smoke
(t ha t is, forward power)
wh ile not exceed ing a cer­
ta in maximum allow able
value of plate current.

11

-

,~--..~ .

Do you worry?Ido.W hen
I operated SSB, I a l­

ways used to worry about
whether my rig was adjusted
properly to put out the best
possible signal. M y rig, like
m an y transceivers tod ay.
uses a linear stage for the f i­
nal amplifier regard less of
the mode of operat ion. be it
SSB or CWo and the only in­
st rumentation pro vi ded is
the ubiquitous panel meter.
In addition. I had a d irec-
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Photo B. Inter ior view of the monitor scope. The power
supp lies are at the rear.
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unconditionally-stable CRT
display is produced without
t he complicatio n of in ­
volved level-sensitive trigger
c ircuits such as are fou nd in
the normal measurement os­
ci lloscope. The 24-ms-sweep
divisor chain, while mainly
intended for vo ice-pattern
observation, also contains
the same division fa ctors; it,
too, will produce a stable
two-tone pa tt e rn if desired .
Sim ilar ly-stab le AM-enve­
lope test patterns are a lso
produced.

Main Circuit

The main circuitry wh ich
forms the heart of the moni­
to r sco pe is shown in Fig. 2.
A 555 t ime r, U1. is the 12­
kHz pu lse generator, with
R1 providing fine frequency
adjustment. The exact val­
ues shown need not be used,
but a ll resistances and the

by ten to pro vide 200-Hz
pulses for triggering the 4-ms
sweep generator, and by 60
to provide 33-1 /3-Hz pulses
fo r t r igge ring t he 24-ms
sweep generator. The 4-ms
sweep d isplays 3.2 complete
beats of the 800-Hz differ­
ence between the two sine
waves , whil e the 24 -m s
sweep is a convenient speed
for viewing voice patterns.

It is im por ta nt to no t e
that by thi s choice of divi­
sion factors (2,5, and 6). the
a-rns-sweep repetition rate
of 20G Hz is an exac t sub­
mult iple of both of the si ne
waves; and since all three
wavefo rms a re de rived by
digita l division of one co m­
mon osci llator, the relat ive
phases of the three wave­
forms are fixed and ca nnot
change even if the 12-kHz
osc il la t o r drift s in fr e ­
quency. In thi s manner an

Fig. 1. Block diagram.
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by a sepa ra te asynchronous
pulse generator running at
about 10 Hz. By adjusting
the duty cycle of the asyn­
chronous pulse gene rator to
approximately 33% , the re­
sulting pulsed two-tone test
signal can be continuously
applied to the transmitter
under test without exceed­
ing the transmitter's maxi ­
mum di ssipation limits. At
the same time. the CRT d is­
play appears to be continu­
ous and can be examined a t
your leisure . While the trick
of pu lsing the two-tone test
signa l is not new,I . 1 its use
has not appeared in the lit­
erature for a long while; it is
a technique worth remem­
be ring . Prov ision is a lso
made for runn ing the adder
conti nuously; in this manner
the PEP dc input power may
more easily be determined
(see below).

Besides genera ting a two­
tone test signa l, the moni tor
a lso can p rov ide ju st t he
12()()'H z si ne wave as a test
signa l for use with AM rigs.
Since AM transm itters must
have sufficient d issipation
capability to run with con­
tinuou s modulation, the
12OQ-Hz signa l need not be
pulsed.

In additio n t o the s ine
waves, the trigger pulses fo r
the swe e p gene ra to rs a re
al so derived by digital d ivi­
s ion . The 2000-Hz sq u a re
waves are further d ivided:

CRT (which was already o n
hand. having been obtained
many years previously by a
method so unlikely as to be
quite unbelieva ble). The de­
vice includes a built-in two­
tone signa l generator a nd a
two-speed linear-swee p gen­
erator . o ne sweep speed
being used for examining
the two-tone test pattern (or
just a single-tone patte rn fo r
AM rigs)and the other speed
bei ng use d fo r exa m ining
voice patterns du rin g nor­
ma l station opera tion.

While most readers will
not wi sh to duplicate the
unit in its e ntire ty (especia lly
the toro idal transformer for
the ho rizo nta l-swee p vo lt­
age). the mai n circuitry is so
s t ra ig h t fo rw a rd th at it
should serve as an excellent
sta rting poi nt fo r those wish­
ing to build their own moni­
tor sco pe . Tho se who
a lready have a genera l-pu r­
pose oscilloscope equipped
with an externa l input to the
horizontal a mplif ier (which
a lso provides, o r can be
adapted to prov ide, a d irect
co nnection to the CRT verti­
ca l-d eflec t ion plates) wi ll
need to build only the main
ci rc uit ry and t he low-volt­
age power supplies to obta in
a first-class sco pe .

General Description
Fig. 1 is a block diagram

of the monitor wh ich illus­
trates the key features o f the
unit. A12-kHz pulse genera­
tor is the initia l source for
each of the two sine waves
used fo r the two-tone signa l
(1200 Hz and 2000 Hz) and it
a lso is the source for the trig­
ger pulses for the CRT sweep
waveform. The 12OQ-Hz sine
wave is derived by digitally
dividing the 12-kHz pulses
symmetrica lly by ten, and
then passing the result ing
square wave through a 700­
Hz lo w-pa ss act ive filter .
The 2000-Hz sine wave is
s im ila rly d erived , exce pt
that the division is by six and
the low-pass filter has a cut­
off frequency of 1100 Hz.

The two sine waves are
then linea rly a dde d in a
strobed adder circuit driven
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Fig. 2. Main circu it ry .

va lue of the t iming capaci- the 2QOO-Hz square waves
tor , C1. mu st be c ha nged f rom U3 are fed to the 1100­
proport ionally if the 12-kHz Hz filter formed by UB. ln
oscill ation frequency is to th is case, type-747 packages
be ma intai ned . Al though (dual 741s) wereused,but in­
dri ft in the osci ll a tor Ire- dividua l 7415 may be used if
quencv will not cause the desired (or a single lM348 ­
CRTdisplayto change,a ca- quad 7415-cao be used i f
pac itor with good sta bili ty. obta ina ble). Both o f the fil­
such as a silve red mica o r a tc rs are imple mented using
pol vca rbona te , sho uld be the o p a mps as non-inverting
used a t C1 . vol tage-control led voltage

U1 d irectly d rives the di- so u rces wit h a pa s sba nd
vide r chai n of U2 through gain of two (se t by the 10k
ue. Init ia lly. re gu lar TT L and 12k resisto rs). By pick­
packages were used, but the ing the ga in to be two and
c u rre nt consu m ptio n was using equal va lues for the
over 150 mA, w hich proved two frequen cy-determin ing
to be a li ttl e too much for ca pac ito rs in each stage, the
the hea t sink used on the fo rmulae for the requ ired re­
+ 5-V~c regulator. Low-pow- sista nces simplify to R1 =
er Schottky devices were Q/{2 TfC) a nd R2 = Rl /Ql,
substituted a nd the current where Rl is the input resistor
consum pt ion d ro pped to (l OOk) a nd R2 is the resistor
around 65 mA. between the two ca pac itors

T he 1 20 0- Hz sq u a re (2ook). The Q of the filters
waves from U2 a re applied was set at 0 .707 to prevent
to the input of the 7(X)- Hz, nngmg.
two-stage. ac t ive low-pass Aga in. there is no thing sa­
filter formed by U7, while cred abo ut the exact val ues
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used. a nd the ones show n
here were picked entire ly as
a m atter of co nve n ie nce
from parts on hand in the
junk box. Thus the ga in-set­
ting resistors could just as
easily have been 4.7k a nd
10k. o r 22k a nd 47k. e tc. If a
ca pa c ita nce va lue o t he r
than 1600 pF is desired, the
lOOk a nd 200k 1 % re sistors
can be replaced accord ing
to the fo rmulae a bove. How­
e ve r, re s is t a nc e va lues
much la rge r than the 200k
s h o w n he re s h o u ld be
avo ided to prevent d iff icu l­
ties caused by the o p amp's
inp ut offset cu rre nt s. Al­
though 1 % re s isto rs a re
shown, 5% va lues can pro b­
a bly be used in the filter s
without any se rious loss in
performance .

The recovered sine waves
from the low-pass filters are
li ne a rl y a d d e d in Ul l . A
packa ge with a s ing le o p
amp is req uired here to a l­
low st robing . Stage gai n is

se t fo r 100 t o pre ven t an
o bjec tionab le a mou nt o f
signa l feed thro ugh when
power is not applied to the
adder. The signa l le vel out
of t he lo w-pass filte rs is
abou t 1 volt peak. To pre­
vent satura tio n of the adder,
the level-se tting pots, R2 and
R3, atte nuate the tones by a
factor of ten; a further redu c­
tion is ac hieved by the 10-to-l
d ividers between the potsa nd
the input to the adder.

The 10k pot. R8. on the
output of the adder a llows
the two-tone signa l to be a t­
ten uated to the level of the
12(x)-H z sine wave so that if
you wa nt to switch between
the two-tone signa l and the
1 200-Hz s ine wave when
testing. the signa l level to
the transmitte r re ma ins the
sa me. Either the two-to ne
signa l o r the stra ight 12(x)­
Hz sine wave is se lected by
53. a nd the leve l to the trans­
mitter is set by R9.

A s e cond 555 timer is



twee n cathode and heate r.
Yo u can run the resistor to
the cathode instead of G1 if
it' s mo re conve n ie nt with
you r pa rticula r tube.

Youwillalso note a .000 -uF
disc ceramic across the hori­
zontal-detlection plates. This
capac ito r helps keep rf o ff
these plates , and it will help
extend the usable upper fre­
quency li mit of t he CRT .
Mount the capacitor on the
CRT socket d irectly between
the termina ls for the horizon­
ta l plates to get themaximum
possible benefit.

The 1k resistor, in series
with the cathode, is used to
me a sure beam cu rre nt to
ve rify that you are not draw­
ing excessive current from
the e lectron gun. The cur­
rent is determined by care­
fully measuring the voltage
drop across the resistor. Be
ex tremely carefu l if you do
this, because the whole me­
ter and its leads will float up
to almost the full value of
the high-voltage supply, A
shock from a 16()(}volt sup­
ply is always a very se rious
matter, if not a fatal one.

Now comes the problem
of how to get the necessary
hor izontal-d ef lec t io n volt­
age to sweep the CRT. The
DuMont tube wa s a three­
inch t u be , so it req u ired
something li ke 100 vo lts of
sawtooth to sweep it. Some
of the older and more com­
mon CRTs, like a 3AP1 or a
5BP1 , have def lection sensi­
tivities as low as 150 volts
per inch, or worse. With one
of these tubes, 500 o r more
volts of sawtooth might be
needed. Sweep voltages of
this magnitude are difficult
to produce with co m mo n
solid-sta te components­
and besides, 1d idn't want to
include yet another supply
in the monitor. So instead I
built the sweep tra nsformer,
11 , wind ing it on an Amidon
FT-193- J toroi d al ferr it e
co re.'

•
~"

1962 and 1980. (I presume
it's in later ed itions also.) All
resistances are 10%, and all
wattages are 1/2 Watt, ex­
cept for the two 470k, 1·W
re sistors. The re a re a few
c ha n ge s from the basi c
Handbook circu it tha t a re
worth noting here:

Since t he hi gh-vo lt a ge
supply 1built provided 1600
vo lts , the vo ltage d ivide r
chain was ad justed to draw
1 mA at this voltage. I then
pic ked the 100k and 250k
pots and the 150k dropping
re s istor to roughl y ma tc h
the reco mmended range of
operating voltages specified
by the data sheet fo r the
DuMont KC2346P1 CRT .
This tube has a deflection
sensitivi ty of about 25 to 30
volts per inch, so the 82 volts
of plus-or-minus dc voltage
on the plates guaranteed
th at the trace could be
moved a nywhere on the
face of the screen. I' ll give
you 1QO-to-1 odds that you
won't be using th is particu­
lar CRT, but the adjustment
range can easily be changed
by altering the 82k resistors
for an y CRT you happen to
have .

Don ' t forg e t to includ e Wi thout go ing into t he
the 1-M resistor th at ties the t heo ry o f tr ansf orme r de­
hea te r to G1 . Mo st CRTs sign, J want to point out two
aren ' t buil t to have more requireme nts that had to be
than about 150 volt s be- met: First, there had to be
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Fig. 3. CR T circu itry.
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CRT Circuit

I n Fig . 3 yo u ca n se e
what's needed to hook up a
CRT to get a usable trace .
It' s a simple circuit and is
basica lly taken st ra ight from
any copy of The Radio Am­
ateur 's Handbook between

pul ses , re la t ive ly litt le
sweep voltage will be devel­
oped. Hence, for a given trig­
ger-pu lse interval , some
reasonable capacitor value
must be chosen. The values
shown are about optimum
fo r the trigger pulses used
here, a nd the sweep-ge nera­
tor outputs are each about
two volts peak. Equa lization
of CRT sweep widths are ob­
tai ned with R4 and R5. and a
sweep o utput of abou t 20
vo lts peak is produ ced by
the U12 a mp lifier stage fol ­
lowing the generators.

As mentioned previously,
the circuit of Fig. 2 is a ll
you 'll need if you already
have a general-pu rpose os­
ci lloscope that has its own
bu ilt-in ho rizontal amplifier
and d irect access to the ver­
tical plates. If you fall into
that ca tegory, yo u can skip
the next section and go look
at the power supplies. But if
yo u want to s t a r t from
scra tc h with just a CRT, the
next section will show you
how to do it.

used for the asynchronous
100Hz pu lse generator that
provides the strobed power
fo r the adder; either these
pulses o r continuo us power
may be selected by 52. Use
of the two blocking diodes,
03 and 04, di vorces the
charging-c urrent path from
the discharge-current path
to allow duty cycl es less
than 50% . Equalizing zener
diodes D5 and D6 provides
t he ba se dr ive fo r t he V­
strobe tra nsi stor, Q1, or a
single zener in the 18-t0-24­
volt range could be used if
available .

Two separate CRT sweep
generators were built, each
us ing 1/4t h of a n lM3900
pa ck a ge with t he sweep
speed being selected by 51
(the rema ining two quarters
were not used). Sweep time
is determined by the capaci­
tors, and it was felt that it
was best not to put the se lec­
tion switch in the capacitor
ci rc ui t. Since the lM3900
o pe ra tes fr om a s in gl e ­
ended su p ply, the sweep
voltage is a lways positive
and a b lock ing capacitor
has to be used before the fo l­
lowing a mplifie r to remove
the de component of the
sweep waveform.

The lead ing edge of the
tr igger pul se fro m t he d i­
vider chain se ts the ge nera­
tor output low, and then the
output sta rts ri sing linea rly
as soon as the trigger pulse
goes low . The outpu t contin­
ues to rise until maximum
supply voltage is reached, at
whi ch point the gene rator
locks up until the next tr ig­
ger pul se resets it.

Consequently, to produce
a linear sweep with no high­
level dead time, the interval
between trigger pu lses mu st
be less than the maximum
available ch arging time fo r
the capacitor. As long as thi s
crite rion is met, sweep time
wil l be dete rmined by the in­
te rva l between tr ig ger
pulses and not by the va lue
o f the cap a cito r, per se .
However, if the maximum
available cha rging t ime is
very much lo nge r than the
interval between tr igge r
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Construction

Construct io n of the mom-

that. Try to stay above 1 kv
to ge t eno ugh brightness. It' s
quite an noyi ng if yo u have
to turn off the room lights to
see the trace clea rly.

In thi s case , I was able to
find at a local e lectron ics
surplus sto re a CRT trans­
fo rmer that matched my re­
quireme nts very well : This
t ransfo rme r provided 1600
volts for the CRT, wh ich was
ne arl y o pt im um. Beside s
produci ng the correc t volt­
a ge , be su re to use e nough
fi lter capacitance to kee p
the ripple low, o the rwise
hu m will show on the trace .
The exact va lue of capaci­
t a nce needed will depend
upon the current dra in from
the supply, the voltage sen­
sitivitv of the CRT defl ection
plate s, a nd the e lectron gu n
foc using. In th is sco pe, 1 mA
flows in the equa lizing resis­
to rs across the rectifiers, 1
mA flows in the vo ltage d i­
v ide r c ha in, a nd the CRT
e le c t ro n gun draws a bo ut
05 rnA. Init ia lly I used only
0.15 uF for the filte r, a nd it
wa sn 't e nou gh . The mea­
sured ripple was 20 V rms.

The effect o f the hu m did
no t a ppear as a 6O-H z sine
wave or as a general fu zz i­
ne ss of t he t ra ce a s yo u
might e xpect (I didl). Rather,
w ith the sawtooth sweep a p­
plied to the ho r iz o n t al
plates, the effect was suc h
as to prod uce a ve rt ica l pat­
tern on the trace that a p­
proximate ly looked like the
sawtooth wa veform itse lf.
Howe ver, since the swee p
frequency was no t rela ted in
a ny way t o t he li ne f re ­
que ncy, the t race was con­
sta n t ly ro tating . Thi s wa s
very confusi ng . When I fi­
nall y rea li zed it was the ef­
fe ct o f ripple , I added a 2-uF
oil-fi lled capacito r fro m the
junk box (that was ma rgin­
a lly ok. but 10 uF to 20 uF
would have been better).

O n e la s t war ni ng : Be
Carefu l! Su p p lies a t th is
voltage req uire constant vig­
ila nce.

_ , ~ v

.,.

Power Supplies

Th e main c ircu it ry re ­
q uires power supplie s to pro­
v ide + 5 vo lts, + 15 volts,
and - 15 vo lts. If yo u pla n to
build a com p le te moni tor
scope from sc ra tc h, you will
a lso need at least a high­
voltage supply fo r the CRT.
The s u p p lies I u sed are
show n in Fig . 4 , whi ch is
pretty much se lf-explana­
t o ry. Wit h t he c hoic e o f
windi ngs as shown, tra ns­
former T3 is rated by the
manufacturer to prod uce a
nomina l 34 V ac ac ross the
whole seconda ry. Any cen­
ter-ta ppe d t ra nsfo rme r in
the range of 30 to 40 volts
and 25 mA o r mo re should
be sa tisfactory.

Yo u ca n be quite flexible
in the design of the high­
vo ltage su pply since mo st
CRTs will wo rk with an v­
thing from 1 kV to 2 kV or
perhaps a little h igher, de­
pend ing on the tu be. Chec k
the manu fa c turer ' s d a t a
sheet o r the tube tables to
determine the maximum op­
e ra ti ng vol t a ge , a nd t hen
pick about 60% to 75% of

uu m-tube amplifie r to de­
velop the sweep voltage.

However the sweep vo lt­
a ge is o btained , p rovisio n
sho uld also be made for an
exte rnal horizontal input to
e nable production o f t he
t rapezoida l pa tt er n whe n
c hecking AM rigs.

flect ion for voice patterns.
Pro ba bly 400 turn s o n the
primary and 6000 tu rns on
the seconda ry wou ld have
been a bette r c hoice for th is
co re .

l e t me hasten to add that
I had access to a toroidal­
coil windi ng machine and I
did not wind T1 by ha nd .
Amidon now offers ferrite E
co res whi ch come in two
halves, a nd wit h these cores
a bobb in can be wound nor­
ma lly using a n e lectric d rill .
This is a much more pract i­
ca l procedu re fo r home con­
st ruc t io n . For anyo ne
wish ing to try a n E core, I
wou ld re co m me nd u s ing
one of the la rger sizes rated
for 100 to 200 W atts when
u se d a s a p ow e r t ran s­
former.

Ano ther way to o bta in the
sweep voltage, of course, is
to build a seve ral-hundred­
vo lt supply a nd use a vac-

enough turns on the primary
to avo id saturating the co re,
and second, the se lf-i nd uc­
tance of the primary had to
be high enough to present a
reasonably high impedence
to the driving source. Af te r a
gre a t d e al o f f id dli n g
aroun d, I d e term ine d that
with this core, 200 turns on
the pr imary w oul d be
enough for the fa st sweep
speed, so when I wound it, I
used 300 turns to be sa fe .

For the secondary, I used
4500 turns to obta in a 15-to-­
1 step-up t ransformer. Since
the U12 a mplif ier stage put
out about 20 vo lts, I ended
up with a bout 300 volts of
peak saw tooth w hic h was
more than e nough for the
DuMont tube . Howe ver, at
the slow swee p speed the
co re wo uld sa tura te befo re
a full-screen sweep could be
o bta ined, so I had to limit
myself to a bo ut 2.5" of de-

Fig. 4. Power supplies.
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Photo C. Details of the CRT mo unting. Note the clamps on
the neck and the styro foam block on the body o f the CRT.



Fig. 5. Coupling rt to oscilloscope.

Coupling Transmitter
to Osci llosco pe

If a genera l-purpose oscil­
loscope is used, connec tion
mu st be made di rectly to the
CRT's vert ical -de f lection
plates, un less the o scillo­
scope 's ve rt ical a m p lif ie r
ha s a bandw idth g rea t
e nough to pass the transmit­
ter's output fr eque nc y, in
which case the normal vert i­
ca l input can be used. (But
be care ful not to blow o ut
the ve rt ica l amplifier by a p­
plyi ng too much power. )The
ho rizontal swee p from the
ma in c ircuit ry's swee p gen­
erators ca n be fed to the
oscilloscope's externa l ho r­
izontal input. Depending
upon the power level of the
transmitter a nd the deflec­
t ion se nsi tivi ty of the CRT.
va r io us m ethod s c a n be
used to apply the rf signa l to
the verti cal plates.

a n oscilloscope is not avail­
able, this adjustment ca n be
accom p lis he d later when
the two-tone generator is
fin ished and a n amp lifier is
under test by observ ing the
plate c urrent drawn by the
f ina l when d riven by t he
pul sed two-tone signal : Ad­
ju st R6 until t he current
drawn is 1/3 of that drawn by
the fina l when 52 is momen­
taril y se t for a continuous
two-tone signa l. Remember
to use a dummy load since
there is enough garbage on
the a ir already!

Finally, a fte r the main c ir­
cu it ry is driving a CRT, R4
and RS can be adjusted to
produce the desired swee p
widths ac ross the face of the
C RT. R9 is m o st co nve­
nient ly adj us ted afte r the
monitor scope is connected
to the transmitte r. It is se t to
produce a signa l-le ve l out­
put equ ivalent to the outpu t
of the m icrophone used with
the rig.

Methods that use a paral­
lel resonant lC c ircu it con­
nected to th e CRT p la tes
a nd a pickup loop coupled
to the tra nsmitter will work
with very low power le ve ls
since the reso na nt l C c ircuit
ca n deve lop a la rge rf vo lt­
age in spite of the power
le vel. Fig. 5 illustrates thi s
method . The pick up loo p
ca n be placed a nywhere in
the syste m beyo nd the point
where any adjustments a re
to be made. Typi cal loca­
t ions a re a dummy load, a n
anten na tuner (t ransrnatch),
or often the tr ansm iss ion
li ne itself.

If the power le ve l of the
transmitter and the deflec­
tion sensi t ivity of the CRT
a re we ll m atch ed , so me­
times merely a simple tee fit ­
ting ca n be inse rted in the
transmission li ne . The signa l
ava ila ble a t the a rm of the
tee can be a pplied d irectly
to the vert ical input to the
o scillo sc ope th rou g h a
blocking ca pacitor. At high
powe r level s, the cente r con­
ductor of the stem of the tee
c a n be re m o ve d a nd re­
placed by a short stub whi ch
couples ca pac itivelv to the
cente r conduc to r that re ­
mains in the cross arm of the
tee . Modified tees of thi s
so rt ca n be co nstruc ted with
different cou p ling coeff i­
c ie n ts for d iffe rent power
level s.

Transmitter Testing

W ith the o sc ill o scope
coupled to the transmitter,
the two-tone signal ca n now
be injected into the trans­
m itte r t hrough the mike
ja ck . Se t the transmitter 's
mike-ga in control to its nor­
mal posit ion for SSB opera­
tion, and make any requ ired
adjustments in input signa l
leve l to the transmitter with
R9. the output-level control
of the main circuitry. 52 can
be momentarily se t for con-­
tinuous output whil e adjust­
ing R9. On rigs with a n AlC
indica to r, ad just R9 so that
AlC ac tivity just sta rts to oc­
c u r; otherw ise se t R9 by
whateve r method is usually
used to adjust the mike ga in.
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and insu lat ing c o u p lin gs
were u sed t o c ou ple the
sha fts to the knobs on the
outside.

No othe r add itional pre­
ca ut ions ha ve to be taken
o the r than to use good e ng i­
neeri ng practice when wir­
ing the CRT HV supply, and
to use leads as sho rt as pos­
sible for bringing the rf to
the hot CRT verti ca l-deflec­
t ion plate .

Adjustment and Checkout

If a genera l-purpose oscil­
loscope is available, it will
be very useful for checki ng
the o pera tio n of the ma in
c ircu it ry (although you ca n
get by without o ne ). If you
can borrow one for the ad­
justmen t, it will be worth the
effort.

Build the power supplies
and get them working fi rst;
then sta rt on the mai n c ir­
c uit ry. I found it useful to
build one funct ional block
at a time and c heck it o ut be­
fo re I went on to the next.
This method see ms to make
troubleshootin g ea sier. If
some method of c heck ing
frequency is ava ila ble Ies..
a ca lib ra ted osc illosco pe),
ad just Rl to prod uce 12-kHz
pulses from Ul ; otherwise
se t Rt to the middle of its
range . C he ck for o u t p u t
from U2 through U6 to ve r­
ify prope r operation of the
frequency divider chain .

Temporar ily remove U7
a nd UB from the ir sockets .
Set 52 fo r a pplication o f
conti nuo us power to Ut t .
and then adjust R7 for zero
output on pin 6 of the 741.
Re in st all U7 a nd UB a nd
then adjust the outputs from
R2 and R3 fo r app roximate ly
0.5 volts peak each. Adj ust
the output from RB to equal
tha t from R2. If a n osc illo­
scope is available, ad just R6
to p roduce a 3 3 % d uty
cycle in the Ul0oscillator. If

tor SCOpe is straightforwa rd .
As shown in Photo A, the
unit was assembled in two
se pa rate enclosures, one for
the CRT and its assoc ia ted
circui try of Fig. 3, a nd a sec­
ond one for the remainder of
the circuitry . The two e nclo­
sures were connected by a
heavily-shie lded ca b le . In
this manner, the CRT was
kept far away from the stra y
field s of t he po wer t ran s­
fo rme rs whi ch othe rwi se
could have blu rred the osc il­
loscope trace . Point-to-point
wiring was used in the CRT
e nclosure, while perfboard
construction was used in the
o the r. All ICs, Ul to U12,
were mounted wi th sockets
on the pertboard.

Mou nting the CRT is a lit­
tle t ricky because of its fra­
gility. The method used here
is shown in Photos Band C.
A screen was made of hard
clear plastic by inscri bing a
ce ntime te r graticule with a
ruler a nd a sha rp point. This
sc reen was placed d irectly
inside the enclosure ove r the
ope ning for the CRT face .
The face of the CRT was
placed against the sc ree n,
a nd the CRT was supported
o n its large front diameter
by cutting a tight-fitting ho le
fo r the CRT in a block of
stvrofoa ms that was in turn
fitted to the inside enclo­
sure .

The neck of the CRT was
captured and supported by
two V-brackets made of alu­
minum strip. The brackets
cl a m ped the neck o f the
tube from above and below.
Befo re clamping, a piece of
rubber from a n inner tube
was placed a round the CRT
n e ck t o pre vent dir e ct
metal -to-gl ass contact. In
this manner, the neck could
be gripped quite sec u re ly
without dam age .

Spec ia l ca re in mounting
was al so needed fo r poten-­
t iometers R12 and R13, the
focus and inte ns ity adjust­
ments, respectivel y: As can
be seen in Fig. 3, these con­
trols float a t high vo ltage.
They we re mou nted o n a
sma ll piece of ha rd plastic,
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Conclusion

Once the moni tor scope is
work ing properly and . if de­
sired, it has been calibrated
for output power, it can be
left in the transmission line
as a permanen t indicator of
co rrec t stat io n o peration.
The pulsed two-tone pattern
can be used briefly to tune
up the rig for maximum
power w ithout d istort ion,
and d uring speech transmis­
sio n. t he v oi c e-p at t er n
peaks can be examined to
be sure they are not exceed­
ing this level . In this manner,
peace of mind for the doubt­
ing Thomas can at last be
obtained .•

1.41 4 I Z. Remember that
these va lues must be multi­
plied by two to obtain the
peak-to-peak value which
rep rese nts the fu ll pattern
height.

Another method of deter­
mini ng the ca libration con­
sta nt is to measure the rf
voltage developed across a
du mmy load w ith an rf volt­
meter probe connected to a
VTVM or other high-input
impedance voltmeter; these
rf probes usual ly are set up
to measure rms voltage, and
t h is va lue mu st be mul t i­
plied by 2.828 to obta in the
peak-to-peak value.

by: P = P I(2Z). where E is
the peak instantaneous vo lt­
age as measured by the os­
c ill oscope (1 /2 of the total
pa ttern height) and Z is the
characteristic impedance of
the tran smission line. Cali­
bration of the vertical -de­
f lect ion factor can easily be
obta ined by applying &0 Hz
ac to the vert ica l plates f rom
an appropriate transformer.
Be sure to measure the volt­
age with an ec voltmeter;
do n 't re l y on the ra t ed
vo ltage of the t rans fo rm­
e r . Rem ember that t he
vo ltmete r wil l a lmost ce r­
tainly read the rms voltage,
not the peak-to-peak volt­
age which is what the oscil­
loscope wil l displ ay.

If one of the other indirect
coupl ing methods is used,
then there will be an arbi­
trary but constant factor re­
lating graticu le d ivisions to
the peak-to-peak rf voltage
displayed . O ne method of
determining this ca libration
consta nt is to insert a cali­
brated rf wattmete r into the
transmission line and mea­
sure the rf power delivered
by the t ransm itter when set
for normal CW operation. At
the same ti me, no t e the
height of the pattern on the
osci lloscope screen. If the
wattmeter read s average o r
rms power, then the peak in­
stan t aneous rf vol t age is
given by: E = ..,J'2T'Z.

Alternatively, an rf am­
meter can be inserted into
the t ransmissio n line to mea­
sure the rm s cu rrent, and
then the peak instantaneous
rf voltage is given by: E =

Photo D. Correct two-tone test pattern as displayed by the
monitor scope. Coup fing was by use of a tee in the trans­
mission line.

overheat the f inal amplit i­
er. A lso, measure the supply
voltage to the f inal w hile the
continuous two-tone signa l
is applied . Thi s is necessary
because most supply volt­
ages drop significantly un­
der loaded conditions. The
product of the loaded sup­
p ly voltage and the PEP in­
pu t c u rren t then give the
PEP inpu t power to the f inal
amplif ier under test.

Output Power
Measurement

Besid es check ing for dis­
tort io n, the osci lloscope is a
useful inst rument for mea­
suri ng peak instantaneous
output power. Remember
that peak instantaneousou t­
put power is not PEP output
power. PE P output power is
the rms power of one co m­
plete rf cycle occurri ng
d ur ing per iods o f peak
modu lat ion when transmit­
ting 55B or under key-down
conditions during CW op-

Input Power Measurement eration. Note that as with
If 52 is momentarily set other methods of measur­

for continuous application ing rf power, the transmts­
of the two-tone test signal sian line must be properly
and the indicated de input t ermin ated if ac curate
current is observed . the PEP measurements are to be
input current being drawn obtained.
can be calculated by: I(PEP) If a convenient display
= 1.571 x lldc) - 0.570 that f ill s between 40% to
x 1(0), where [(PEP) is the 90 % of the screen can be
PEP input current, I(dcl isthe ob ta ined with t he direc t ­
de input current indicated connection technique using
by the meter, and 1(0) is the a normal tee fitting in the
resting current drawn by the transrmssion line, it is neces­
f inal w ith no output sig- sa rv on ly to ca l ib rate the
nal . Apply the continuous vertical def lection of the os­
two-tone signa l only long cilloscope directl y in volts
enough to obtain the read- per graticule division. PE P
ing, otherwise you might outpu t power is then given
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I n othe r wo rds . by t he
t ime the human eye can no­
t ice di sto rtion in the two­
tone test envelo pe pattern,
actual spurious output prod­
ucts as would be shown by a
spec t ru m analyzer (IMD
products as w ell as insuffi­
cient ca rrie r suppression)
have already reached an
unacceptably high level of
-25 to -20 dB down from
the PEP output level ' Need­
less to say, if you can see any
d istorti o n in the two-tone
pattern, adjustment of the
transmitter and/or amplifier
is necessary. Ho pefu ll y, you
wil l be able to obtain the
correct pattern of Photo D .

Be sure to use a dummy load
out of couttesv to other am­
ateu rs. After setting R9,
don 't forget to return 52 to
the pul se posi ti on.

With the two-tone signal
being fed to the transmitter
and the output dissi pated in
the dummy load, the enve­
l o p e of t he t e st p att ern
should be observed on the
oscilloscope. Photo 0 is an
example of what the displav
should look like. Examples
of what the pattern shou ld
not look like can be found in
the references as can be ad­
ditiona l examples of correct
two -tone envelope p at­
tern~ .~ ·" · 7 8 If any deviation
f rom the co rrec t pattern can
be seen by the naked eye,
then the actua l level o f spu­
nous products has already
reached moderate level s.



THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THE", ro 'I'OU A$ STANDARD EOUIPMENTrJ

• SENSITIVITYSECONDTO NONE;0.15uV(VHF), 0.2uV(UHF) TYP.
• SELECTIVITY THAT CAN 'T BE BEAT! BOTH 8 POLE XTAL FILTER

&CERAMICFILTERFOR > 1oodBAT :!: 12KHl.HELlCALRESON·
ATOR FRONT ENDSTO FIGHT DESENSE& INTERMOD.

• OTHER GREAT RECEI VER FEATURES: FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FRED TRANSMIT­
TERS,SEPARATE LOCAL SPEAKERAMPLIFIER& CONTROL

• CLEAN,EASYTUNETRANSMlnER;UPT0 20WAn SOUT(UPTO
SOW WITH OPTIONAL PAl.

• R144IR220 FM RCVRS lor 2M or 220 MHz. O. 15uV ~
sens.;8pole xtal filler &ceramic filterln I- f, helical f a; .
resonator frool end lor exceptional selectivity, -~fi\/~ :: " ""
> 1oo06al :t 12kHz,bestavailabletoday.Flut · .~." ,. _-
ler-prool SQuelch. AFC tracks drifting xrntrs. ••.~~
Xlal oven avail. KitonlyS l38. t...:'7.-

• R451 FM RCVR Same but for uhf. Tuned -rJ¥ /'
line front end, O.3uV sans, Kil only $138.

• R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
bul w/oAFC or hel. res. Klls only $118. AlSO avail wl4 pole filter,only $98Ikil.

• Rl10 VHF AM RECBVER kit lor VHF aircraft
or ham bands o r Space Shutlle. Only $98.

HIGH QUAUTY XMTR & RCVR MODULES FOR
REPEATERS. UNKS. TELEMETRY. ETC.

NOW- FCC TYPE·ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH·BAND & UHF. CALL FOR DETAILS.

• TSl VHF FM EXCITER for10M,6M,2M, or ,
220MHz.2Watts continUOUS,up to 3W ~\
interrntttent .$68Ikit. -"'-E!;

• T451 UHF FM EXCITER 2to3Watls.KltonlyS78.
Xtal ovoo avail.

• VHF & UHF LINEAR AMPUFIERS. For eithef FM or SSB. Power levels
from to 10 45 Wails to 00 with exc iters & xmtg converters. Several models.
Kits from $78.

$880

$980

Wired

440 $780

FEATURES:

Band Kit

10M,6M.
2M.220 $880

RECEIVING CONVERTERS LOW-NOISE PREAMPS ACCESSORIES

SCANNER CONVERTERS Copyl106MHzbarollona"Yscan­
"'" W,fedllesteCl ONLY $88.

VHF & UHF LINEAR AMPUFI ERS. Use withabove,
Power levels lrom 10 to 45 Watts. Several models,
kits Irom $78.

Fer sse. cw,AN , FM. etc. Why pay b;g bucks !Of a mull!
mode tig tOfeach band?Can be linked wilh recelveconve<l ·
~ torl, an -eeove.2 Watl s outpul ""I. 1Wall uhf.

• M()..202 FSK DATA MODULATOR. Run up
to 1200baud digital or packet radi o sig­
nals through any FM transmitter. Auto­
matically keys transmitter and provides
handshakes. 1200I220O Hz tones. Kit only
$45_

• DE·202 FSK DATA DEMODULATOR. Use
with any FM receiver to detect packet ra­
dio or ott -erdigital data in " 202" modem
formal. Provides audio condi tioning and
handshakes. Kit on ly $38.

• COR·2 KIT With audio mi xer, local
speaker amplifier, ta il & time-out t imers.
Only $38,

• COA·3 KIT as above ,but with "courtesy
beep " ,Only$58,

• CWID KITS 158bit s, easily f ield program-
mable,c lean aud io. Kit only $68.

• A16 RF TIGHT BOX Deepdrawnalum.
case with t ight cover and no seams,
7 xB x 2 inches. Designed especially for
repeaters. $20.

• DTMF DECODER/CONTROLLER KITS.
Con trol2 separa te on/off functions with
toucntoness. e.g., repeater and auto­
patch.Use with main or aux. receiver or
with Autopatcn.Only $90

• AUTOPATCH KITS. Provide repeater auto­
oaten.reverse patch,phone line remote
control of repealer, secondary control via
repeater rece iver. Many other features.
Only$90. Requ ires DTMF Module.

• SIMPLEX AUTOPATCH. Use with your FM
transceiver. System includes DTMF & Au­
topatch modules above and new Timing
module to provide simplex autcpatch and
reverse autopalch.Complete patch eve­
tem only $2OO'kit. Call or write lor details.

*

Hamtronics Breaks
the Price Barrier!

No Need 10Pay $80 10 $125
f(ll'" a GsA. FET Pre.mp.

t];'" .~," '

~
/;'-S:'. I,

" ' '"
l '-"

Model Tun ing Rang~ Price

HAA-144 143-150 MHz $49
HRA-220 213-233 MHz $49
H AA4 32 420-450 MHz $59
HRA-( ) 15Q.174 MHz $54
HRA-( ) 450-470 MHz $64

FEATURES:
• Very Low Noise: 0.7dB VHF, 0,8dB UHF
• High Gain: 18 to 28 dB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• latest Dual-gate GaAs FEr, Very Stable

MODEL TUNES RANGE PRICE

LNG·28 2&30 MHz $49
LNG·50 46·56 MHz $49
LNG-144 137-150 MHz $49
LNG·160 150-172MHz $49
LNG·220 21 Q.230MHz $49
LNG·432 400-470 MHz $49
LNG-800 80().960 MHz $49

Low.norse preamps with
he lic a l resonator s re ­
duc e intermod and
cress.band interference
in crit ical applications.
12dB gain.

,,- ....-
For VHF, _...... """""Model XV2

~ '"_'Oti
~N ,~,.

Kit $79 ~ eo-sa
21·21. ," -'«.•

Wired $149 ~~ 220-222 '

(Spec ify band) ~" 220_22.
,...-, Oti

~"- '...·'OIl,...-,. ~

For UHF, ~ ~~

Model XV4
~~ ~~

~" ~~

Kit $99 ,,~ ~~,...-,"" ol32 _~'

Wired $169 'Add 520,,,. 2M '''PUI

Models tOl;(Mlfewll)'pr.clical rf &. If range tobllen 10 SS6.

FM.ATV."tc. NF . 2o:lBor less.

M'_ ---- ....
~ ' ..... '011-'- -- ~ ~- ' ..... '011

,;fit. ,"-,. ~

'01>- '.' ~~,".," . v ·v .
1"6-' . ~~

VHF MOOELS '" _'<6 ~"
~m ~~

Kll wilh Case 54. 220_22. '"_1011

Less C••e '39 m om ,".,.0<1
~m -Wired ... m om ~

UHF MOOELS
~~ ~

Kit with Case '" ~, ~~

Less Case 54' ~-~ ," _, <6
~-~ ~"Wired S75 m~ u
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$50.00COMPUTER TERMINAL BUILDING BLOCK
This is a great be gin n ing fo r a comp ute r te rm inal. It is a bra nd ne w, Panaso n ic , 9 "
TTL inpu t monitor comp lete with its own self-c o ntai ned, sw itc hi ng power supply,
and a removeable (four sc rews ) tr iple o utpu t power supply. T he who le assembly
ru ns o n 115 /2 30 V, SO /6 0 Hz. Now Io r som e spec jfies : 9 "greenpho sphor,T'fL
in pu t monitor, attached re gu lated 12 vue, 1 .5 A power supply used exclus ively to
run t he monitor an d an attach ed t riple o u tput switch ing power sup ply with ou tpu ts
ors VDC @3 .5A,+12VDC @; 500 ma, and -12 VDC ~ S O Oma. The assem bl y h as
mounting Iee t and should be a sn ap to make a c ase fo r. Com es with hook up data.
New, fact o ry box ed. We are offering th is to you 4 ways :

.. COMPLETE S ET-UP AS SHOWN, includi ng m onitor, low voltage su p ply and
triple output su pp ly. SP L-116-38, 1 4 Lbs., S50 .00, 5 /$ 22 5 .00

• TRIPLE OUTPUT SUPPLY ONLY, SPL-117-38, 3 Lbs. $ 15.0 0

.. 9 " MON ITOR ON LY, (you supply low voltage input) SPL·11 4 ·38 , 10 Lbs. $ 25 .00

.. 9 " MO NIT O R W/LOW VO LTAG E SUPPLY ONLY,SPL·115·38, 12 Lbs. $40 .00

SEAGATE TECHNOLOGY ST 506 5'4" HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology for
reliable storage of up to 5 megabytes of formatted da ta. Some fea tures of this very popu­
lar drive are : 5 m ega bit/second da ta transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the
same as used on many home personal computers. Each dri ve is checked ou t prior to ship·
ment. Comes with data. Only a few on hand, so order early.
Shog. wt. 8 1b. ST-506 1??l66 REDUCED! now only $175.00

TI 99/4A Owners: We are in the process of developing a Winc.'Jester Hard Drive
subsystem f or the Texas Instruments 99/4A. Please call 01" send SASE for further info.

1/2 Height 1 MEGabyte Disc Drives
Here we go with a no t her b lockbu ster bu y on disc drives which shou ld
ma ke the co mpet io n's head sp in ! We are o ffe rin g brand new, Mitsu bish i
no. 48 53, 1 /2 height , 1 megabyte, m ini floppy disc drives. These d rives
are beautifu l. They a re fu lly Shugart 3 4 pin compatible. All are double
side, double density, 80 tracks per side uni ts . Each runs on +5vdc, .5A Use wit h
and +12vdc, .7 A. J us t th e d rives to use with your IBM, Sany o or o ther • IBM
co m pu te r. F.ach order will come wi t h schem at ics and p in o u t data. • RADIO SHACK
S P L·85C·3~ $175.00 each $ 175.00 each, 2 /$325.0 0, 5 /$ 72 5 .00 - HEATH
New, 75 Wiltt po_r supply. +5vdc 5.5amps, +l 2vdc 4amps. -l2vdc .3amps • XEROX
115/230 input. Made by G1, fullVeoc:losed, with lehematic. • SANYO
Shpg. wt. 4 lb. PS-l0 $50.00

HIGH POWER SURVEILLANCE IR SCOPE This In fra- Red scope was designed specifically for lo ng range surveillance
use. The built- in, totally invisi ble, 50 watt halogen lamp IR source is
co up le d w ith a p re m ium grade t y pe 6032 Im age converter lube, 265 m m
f4.2 lens, and 16 power mi litary spec. , color corr ec ted eyepiece make
this an ideal uni t for viewing o f clandesuno activit ies or an imals. T he
scope is capa ble of detec tio n at m ore than 300 feet, recognition at
300 fee t and positive facial iden ti f ication at 150 feet. It ru ns on
12 VDC wh ich makes it ideal for m obile use. It comes with a remove­
able hand gri p wh ich allows fo r t ripod mounting, 2 power cords for
cigarette lightt'r o r ba ttery termi nals, instructions and a 90 dav
warranty. Listed below art' accessories whi ch make this a verv
versatile instru ment. T he scope and accessories are new and l!uaran­
teed functio nal. Net wt. 5-1/4 Lbs.
IR Scope pa rt no . ELD Sh pg . wt. 7 Lin . 5735.00 ea.

MALE "T" f1.6 CA MERA DAPTER fOf SLR cameras
Shpg. Wt. 1 Lb. S129. OO

MALE " C" to FEMALE " T" ADAPTER for CCTV, requi res use
of above male "T" f1.6 adapter. Shpg. Wt. 1 Lb. $29.95

ACCESSORIE S; ;-;~~:-;:~:-_:::-_=--=-=_--=== _
12 VDC GELL BATTERY for above. Shp!I. WI. 6 Lbs. $35, 00

BIOCULAA EYEPIECE which can be used in place of the standard
eyepiece. This allows the scene bein!l prodJ ced ov the IR viewer
to be seen bv the ope rator up to 4 It. away. 2 Lbs. $89.95

Free 72 page catalogue aYilil.ble or SIIlOd $1 .00 for 1st. Phone 16171595-2275 to place your order bV phone. I
class service to P. O. Box 62 E. LVnn, Ma. 01904. Me, VISA, or American Expressch.rge Cilrds accepted. ,~":::J
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RAMSEY 0-3100
DIGITAL MULnMETER_ ._"'<109"-'_'
-_.............ongI, ..........----­----­· _ P-loc ........... · _
........' ""'"• • _ proOoo<;''''''
"" all _ • 3ll <logo' LCD_
pia, ... .,n ""10 '''0.•0 .0 poIII"',
& 10* B" T 'MOC.''''

$499 5 '..' 0
ltOI1 Iftc:locMd

45 MHz DUAL SWEEP OSCILLOSCOPE
$799.95 *....._-­--

t ...__Ul .. . ...... • _ _ _ . ..... _--_ .._--_-. __.._--. ...~__. . i!O_.
...- 0 5 ...- ..02_ . .... .. __'<5_,,_' ' 00'0<> '_',,__.._IV_·......._.-,.........z • _ _ -
-. 01 00'_ 0<1 I.... ,••__ _- - '-- '-- '--_._-_ .._--_..... .. __..._--

•

NEW RAMSEY 1200
YOM MULmESTER

-b

•

ChKo,•• "00-..__
LEDI ...."' ....... $ , ... __()It.-__.
__ IC-O/II • 20< __"'9
.". J ..- _1OfOOl ",,* .
poIanIy ICII • 20 -......g
'onv- , _ • ""a"
."'_, p1..,oc ....

$249 5 1,," ._ ."""'''e<Jf """ .....0

RAMSEY 0-1100
I- YOM MULTITESTER

Compoo:l__• _ ~ _10
__ , __ oloqu~ '.. ' t
F__ ._~.

x-. ·-..... ,h...d__"""'-_G... '1 'po>­
_ · .... __ COO ......Of
,,,., IMIIm_ or...__ . -.,p
ynll

$1995 ...'.......nd
b.t...., ,,,,,'yd.d

I :~ ~••• •... ';:;t-
o -~ ', _. " ~ •

20 MHz DUAL TRACE OSCILLOSCOPE
$39995 *......__ ....--

u.-,__.........un_p'_.'...R-.___IO_coo-g F....... _
.....,........,,_......_"'"_,~, clo9o"'__
__"'9. ' TV_..,..c_ ·__",.",,, . &__
......, • __ ~.,_ • __,,_ r<>tlI"" • l _
_.., '-r _ . _ . . .... • _ _lIOatoI
• fOe ' _tnwO"'''9 • IISA_ _ SlOJIll __ ..... .-.
_ , . '" of to,,, _ lor Ill..

•

--
••••

Cl·(,(l 0.' .
RA_ l "." .,.., . dapl.. 0,1.

CT-50 8 DIGIT 600 MHz
COUNTER.._--_........­'-tr-...qo_.__.... Cl_
'500 _ a do9'I"" -.. "" _ .... _
• <'5 ..y. eo "'Hz fYl"COI__ • • 09'
<lospIay • -, PI'"' __

.. . .. . . . .. ... ... . .. 5

_...­...c _ ..
BP•• n.o&<l pa Ck . •. • •.

CT-I25 9 DIGIT 1.2 GHz
COUNTER....__..... -""'... ""',.............."'9__ ' DO"'_.~y.

>5O UHzfYl"COl--.y ·'_~
• 1 PI'"' KCUI"_ . <IOSpIay ..... . __

.....,,1"-

"21.~
5',!iS

, ... '.ti

CT-90 9 DlGn 600 MHz
COUNTER
J.,. Io<_"-'lJOO '_3

, ~_"09"S ' lIMe· ~ ,_
o --... _ • bOlV • 150 ..... lypeal_
......... . 'Q ....... .., lor WWV _.,,""
• , ppm """,urac:.

$1499 5 ._~-
AC _ pl...

CT·90 ' " " .
0'0'-10.1 PP M 0 '""" ".-1>0 .
BP-4 nocad poac. _ .

, , $" .15
.. '.IS

CT·70 ",
IIP-' n,uod PM;' .. , .

CT-70 7 DIGIT 525 MHz
COUNTERut>_ ...-...."""'_ f __
' 3 h '_ooodI ....... __ . _
• ,,<tIt'l Qate ,_ , ll"'" 80_1'1 ___• 5OmV . '~_~_'...tl< '_
'-!.......,y ""\10 • 1 _ KWtOCy

_IOC •

..,- -
• 'l

---
, ~.,;:"d_. -..~--- --:;;;;;;-~-=-===

DM-7oo DIGITAL MULTIMETER
Pto/ft$oof>ol quo... , ... ..-.... ....... h.·
....... __ l'e"'_, 'onv- ...., 5 "".
,.,.... • h """ ""'" LEO do....., ......._...-, 1'_-

PS-2 AUDIO MULTIPUER
TlWps·2 .. _ "", hogh'-___ _ _ '".mun._ UP",_
-. . -'100 "'"__IS
• __"'TO '" 100 . om .... _ &
_ .... -- ",_.opIaIo""'''''.

... ,",.IS

$599 5 _. ' •.'-PS-'e .~ .

PS-1B600 MHz PRESCALER
e,,_ ,,.. '""III' of I'>Uf 1"_' ooon'" 10
tiOO " Hz • 2.__ '"P • _ by 10"".
"".try b"' • . 2!00nY . eo "'.... . BNC......_ _...,-

""·2 "".

PR-2 COUNTER PREAMP
T,.. Pfl·2 .._, " .. "--"'0 _ " _ ..
t...... TO 10 , 000 MHz • ""' <'5 <lC> __ • BNC
...... ..."...s · _, "" ......"'0 I'IF . _

-~-
$449 5 ~"':":""'

.. "'-~-PS-2 , ,' _
I n .1S

.....•..... 4 .1S
[lM.1O) 0.'
MP·, ptoo. ... .
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-
Steve [nvnoos KA(lOM T
1408 w os: Street
for1 Collins CO 80521

A Scavenger's Radio
Using it is easierthan building it.

This li ttle receiver is ac­
tually a combination of

two other previously-pub­
lished (and therefore copy­
righted) pro jects. The rf
oscillator (Fig. 1) was built
from scratch, following the
schematic given in one of
Radio Shack's "101-in-QNE
Electronic Pro jects" kits . The
de te c tor/am p (Fig . 2) was
originally desc ribed as a
"High-Performance Transis­
tor Rad io," a souped-up
"c rysta l set" from Elemen­
tary Electronics' supplemen­
tary publication ent itled 101
Efectronic Projects ("for
un d e r $1 5 - al l easy to
build"), 1978 ed it ion ; t he
radio wa s proj e c t #12 ,
page 21.

The model I'm using now
is a prototype and I'm sure it
can use considerable im­
provemen t. I di scovered

quite by accident that hold­
ing the osc illator (at that
time powered by its own
battery) near the JFET radio
(which already had its short­
wave l21lJ coi l) would in­
crease the gain and sensitiv­
ity an amaz ing amount. I
suspect it's a regene rative
effect, like the old " tickler
coi l" sets.

I found by experiment
that the JFET radio's band
coverage could be extended
above and below the sta n­
d ard b ro ad ca st AM band
(550 kHz to 1600 kHz) by
using interchan gea ble coils
of diffe rent sizes . This was
before J added the oscil­
lator. The se lectivity is fairly
good, and a double-tuned
tan k using a ganged padder
capacitor might improve the
selectivity. I descr ibed the
a bove combina tion usin g

the old TV coi ls because it
works so well . Note; the
oscillator needs some im­
provemen t to re move a
tendenc y to bre ak in to
audio osci llation at a couple
of places on the position of
l , 's tuning slug. O the rwise
it's an amaz ing, easily con­
structed pro ject tha t man y
othe rs may find fun to try.

l , and l 2/LJ are recycled
coils from a broken TV set.
They are slug-tuned with fer­
rite cores, approximately If.
inc h in diameter on plastic
forms. No markings a re visi­
ble on L" but it's wound
with very fine ename led
coppe r wire with a winding
length of a bout %inch and
is cente r-tapped. The two
coils on l 2l'L3 have fewer
turns and slight ly thicker
enameled copper wire with
the winding inte rl aced; they
were originally solde red to-

gether at a pin on the coil's
base, making a cente r-tap,
but to isolate the windings I
resoldered one lead to an
unused pin . l 2!l has the
code number n$-51003.2
063V printed on its base.
The distance between l,
and L2/l } is about 2 inches,
but this could be var ied.

Both sections of the cir­
cuit were built into a plastic
box- metal might work bet­
ter. Extern a l input jacks
were provided for connect­
ing the an ten na and ground.
I found out that the receiver
actua lly works better with­
out the ground, however.
The c ircuit is powered by an
o rd ina ry 9~voJt t rans istor
ba ttery , and the osci llator
was left in the sardine can
when it was put in the
plastic box. Most of the
parts were recycled from
old TVs and radios.•

,

AUDIO
OUTPUT
....c. TD
~"P 011
M[ AO_S

Af OSClu U()fI
IBWLll~ SARDINE CA ~ )
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.- L2 II, ,
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Fig. 3. A simple shortwave receiver. For more fun, use inter­
changeable plug-in coils.
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Fig. 2. The detector/amp, here disguised as a transistor radio.
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Fig. 1. The OI'iginaf rf oscillator circuit.
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IRCUITS
.....01>4

RES ISTORS
.. 7011 112W
1"011 12 VOLTS)

/

'....01>4

Do you have a technique. modification, or essy.to.auottcete cir­
cuit thai your fellow readers might be interested in? If so. send us a
concise description of it (under two pa ges. double-spaced) and m­
etude a c lear diagram or schematic i f needed.

In exchange for these technica l gems, 73 offers you a one-year
subscrip tion (or extension), to be sent upon pubfication. Submit your
idea to: Circuits, Editorial Offices, 73 Magazine, Peterborough NH
03458. Submissions not selected for publication will be returned if
an SASE is enclosed.

REO/ GR~ LE O
{RS 276 -0 ~~)

r- ,

TWO-WAY LED: Here 's a little bridge circuit that allows a front-panel
LED to glow red or green from a switched positive voltage. Normally
you would have to reverse the pola rity across the LED, but this cir­
cui t does it for you. If your switched voltages are negative with re­
spect to ground. simply reverse the diodes-Ron Johnson WASAON,
Austin TX.
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S-UP MODIFICATION FOR CONVERTED CBs: Add 5 kHz to the stan­
dard lCJ.kHz steps of a C& to-1Q-meter conversion. Parts on the
schematic are numbered according to the Tedelex 6000 or 7000, but
other sets such as the Midland 19891 and similar GE rigs have also
been successfully modified. Adjust the two new trimmers so tha t
the rig now receives and transmi ts 5 kHz higher on all three modes.
The three new transistors can be any silicon NPN types. -Shawn
Barris ZR1EV.• Cape Town, Sooth Africa.

Fig. 3. 5-up modification. .. i"-T- w ,"
..
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TWa-WAY EDGE DETECTION: When you need an edge-detector for
a positive- or a negative-going change and don 't want to use a one­
shot, try this circuit. Using NAND gates will yield a single LOW pulse
when the input goes from LOW to HIGH. Using NOR gates, a single
HIGH pulse is generated when the input switches from HIGH to
LOW. Any odd number of gates can be used in the delay leg feeding
the final gate. The more delay ga tes used, the longer the output
pulse.-Paul Selwa N9CZK, Brownsburg IN.

COMPUTER·Ta-RIG INTERFACE: I needed a circuit to allow my VIC·
2O/AIR·t to key an FT-10 l , which requires a set of closed contacts
such as a straight key. The keying output of the AIR-I is 0-0.6 V de.
which drives one quarter of an LM..J24 op amp. The 13-V output of
the LM-324 activates a CMOS switch, keying the rig. The four CMOS
swi tch con tacts are wired in parallel to reduce the "on "
resistance.-Dave Ball WA4PQD, Barrington NH.

4·81T TRANSPARENT LATCH: A
fast, reliable, 4-bit transparent
latch can be made from the
74157 series of data selectors.
The latch is formed by connect­
Ing the outputs to their respec­
tive " A" inputs and applying
data to the "B" inputs. While the
select input is high (logic 1), the
"B" Input data appears on the
outputs and on the "A " inputs.
When the select input is switched
low (logic 0), the output data is
held via the "A " inpu ts until the scheme will not work due to the
select line again goes high. If switChing delays wi thin the IC.
the connections to the "A " and -Paul Selwa N9CZK, Browns­
"8 " inputs are reversed, this burg IN.
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Fig. 1. Block diagram.

Fig. 2. Unmodified oscillator/doubler.
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EW PRODUCTS

rile A,P.E, PRS-475PG PCB ~ir.,._.

(1.1' • _e ..c:::: •- • • •• • • ..., .. •. ,
;>

..
):::; --

Intern ational Rad io . Inc . , has an­
nounced a 2.1·kHz SSB matched crystal
filte< set for ttle TS-9olOO which consil ts 01
one e.83-MHz 2.1·kH.z d<op-in Il-pole CfY$"

tal tnte- and one 2.1.j"H.z 456«Hz Il-poIe
crystal mle< (wi red In~ The matched set
provides." over.1I systllm Nlllclivlly of
2.0 kHz ilt e dB and 2.5 kHZ at 80 dB. ilS
wel l as a shape laclor of 1.2!>.

For mo,e inl ormatlon, contact /n fllma·
/Iona l Radio, Inc" 3tU Kllpatrlc~ Avenue,
Port SI. Lucie fL 33452; (305}-335-5545.

Moun tain West has annouroc.d Photo
T,,,,. a uniq.... ,..... """,urlly camera tflat
snaps one brtgIlt, clea, p;etUIf! Wf'len t rig­
gered. Any 611vice witfl a normally open
dry contact (moliOn deteclor, dooI c0n­

tact , ho ldup , wi tch) can be used 10 trlgge,
the camera.

Applicatlonl Include all a,aas of eecu ­
I l ty : burg lary. Yandall sm , Ihopll fllng,
holdup. employee theft etc. Photo T,ap
c. n be used as • stil~1one 6IIvice or
connected into." existing !l«urlly sys.­
tllm. Mou nt ifIQ I. ea.y WIth the Included
btacklll .

For more informiltion. writ e Woun/ain
Wu t. PO 50I 10780. PhOllniK Al 8506<1.
0780; (BOO}-S28-fi169.

a·POLE CRYSTAL FILTERS

PHOTO TRAP
SECURITY CAMERA

me'" Corp., 142 Pftconic A....""'. M fiJ lOtd
NY 11163;tSl~lHn.

Nonlt A~ Corp.• 600 108f1t A...."'"
NE. SuI!e53Sl. BeIIetlUf' WA ll8llOI.

PRS-475PG
The A,P,E. PRS-415PG Is • complete

PCB rep.ir sys tem which fe.lu'e•• mien...
prDCeSSOt-eonlrolied pl illing center that is
upable 01 depositifIQ 50 microns 011iJOkl
for mil--spec edge-<;Onnector fllPair. The
PRS-415PG .1.0 includes. desoldetifIQ
handpiece, 1OlcS« Iron, thetmal l>/IIeeze<
with 3 blade sets, rellow solder 1001 with
practice kit, min iature drilling . Yl i llm, and
circ ui t repair k il o For more InformaHon,
con tact Au/om./" d PrOdUCt/Off Equ ip·

Luxor Nonh Amerlc. Corp. h.s intro­
duced l he 9126 Low Nol... Block Dow n­
cOM ertar (LNB) for use with Lcxor Block
Satell ita Receive, Systems. It com bines a
Iow·noise .mplifle' (LNA) . nd block down­
COIWerte< In one compact unil. Image r.
!echon .t eo dB minimum and h igh.
f ,eq ueno;y S!.tHUt y i n b lOCk convelsion
produce low-noisa, sparl<Je.free video. Lo­
caI-osc lll.tor . twlity with a~ low Ir.
quency van.nce of less Ih. n ~ 1-5 MHz
me.ns h igh I••istance to tempe..t urll
ch.nge.

For mOre In form ation, cont ac t LUKor

The ope..IOI can adjust 1M J.law chuck
to virtually any I Iz8 apertu." to accommo­
dllt" any dril l Of burr with . all,nk dla"""
,... 0 1up to .125 (118').

'Neighing '"' Inan 5 oz., the d rill'S c0m­

pact 6 " lenQlh a llows n to be liNd In con­
lIned area and with in cabinetry. The drili
Is Ideal tor prolotype deooelopment, cin:uit·
boafd re'tI'lon and redesign, solder r.
~al.lead I'\old cleaning. and a variely of

ot her lo b' . BUffS. abrasivlI whee ls. or
discs can bot added to exlJtnd Ihe dri ll'l
versatllily to calVlI . shape. form. Or roul on
wood. plastic, leather. • nd a variety of rna·
teri.ls.

For l urtl'l8l' lnl onnal lon, contact Wah l
Cllp".r Corpora tion, StllrlinQ IL 61061;
(8f5~

LUXOR OOWNCONVERTER
•

•••

ISO·TIP ELECTRONIC
TECHNICIAN DRILL

CommuIllcalions Specl" llIla has an ·
nccncec the • •• ila bllilyolacomple tecat·
" log of all Kce$$()l'les lor use with t tle TA­
720 ...aflO.fl&ld ,i, band tr.n~'ffl<_ Sine.
the l A-no was f irst Introduced almost
two years ago, Communlcalions SpeciaJ.
isIS hn de ,elaped a total 01 23 (llff_1
acc:essol'ieS to~ the conWlnience
and 1lI111zailon 01 the radio.

For a ' ree catalog, '/Iffl', to Communica"
lion. Sp«:lalis l$, Inc. , 12l'l We.' Talt A...·
nue. Orange CA 92665; 1800;.854-0541 0'
(n l}f198-302 1

ConIm""lcat/olls Sp«;;'lIa,. ' TR.720 ee­
c.uon.•.

TR·72D ACCESSORY CATALOG

Wa hl Clipper Co.porallon has intro­
duced • completely .edes;gned~ of

ils popula' IS().TlP hIgh-speed electronic:
technk:la " d<lli. The 13.CIOO-fpm drill , _

l ur.... an ImprOW!d 311... CI'""Ck,
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mode ceuees lhe l og ic$cope 10 tfigger
wilen a di!l8lenc. OCCufS belween the
Iow'er and Uppei" trace. 01"", leatures ,''''
euce .. !.iO-1tJO.n. glitch u tc""" a BNC
adaptar 10 ' simultaneous use of troee
standard BNC st yle test p'obes. an ec
charger/tra nslormer, a nllCk st rap, and a
deta iled operation. manual.

For more Informalion or a f' M Cal alog.
. ri l e or call JIHfHff Tools. 11Ie., 7615 S.
461h Sf""'. P"oen,. AZ 8S04O: l602}f11S8.
6231 .

power supply, and a Latevette HA·225 reo
cewer.

I need a service manual al'ld K hemalics
for a Singer/Gert sch FM·9 service monilor
with an FC3 f'equency ccr weeter.

G...II Fan; W86NIIH
PO Bo. 2HfI

cannel CA 135121

I am stationed In Japan al'ld ..Iways
miss sale Items, I desperately nee<f an e.·
ternal v!o and speaker lor a Kenwood TS·
5205, I will pay shipping,

1002 OaYld Palks N.fKHBlKA20 P
VA56 USS Midway

FPO San Francisco CA 96IIl1

Rlctulrd IIIcCubbin WOllROH
80. as

Mulliken 111 1 48861 .0065

AM HELP

mil$ Ih. simultaneOU$ display ot t .o
wa....torm•. II can be operaled in real·l ime
or mem()I , mode. Memory mode permits
acquiSition and Slor..ge 01 UP 10 IW""l y.
four 128-blt wavelonnS. Wavelorms can be
recauec and log ically compared (ANO ,
OR, e,clusl.e ORlio other sloroo or inpu t
waveforms. An RS-232 port provides tor a
modem link capabili ty l or signal transfer.
u _ It .. . for fu ture e. panslon feat ures,

Tile LogiC$cope lea tures 10 lIOUrCes l or
triggeriflg. IncludIng 1.H-fUn, CII . A, en. B.
..nd a t ' ;gge. ch..nnel. A spec ia l trigger

I need SChematiCa or manua l' lor an
Ameco MOdel PV preamp, MOdel CN con­
voerter, Model csa COf'IY'8fIer, Model PS-I

The Log/cScope 136 from Je,.,se,., Tools ,

W" ara happy 10 provide Ham Help lis/·
Ings fr.., on a spac.tlvalltlble buis, W .

are no, htlppy w""" . e h.... '0,a _e /lfne
from 01_ du,... '0 6aCiphw crypl't:
no/.S acr. w_ 1I~'bIy on l1og-ea,."
pos,cards and odl1-SJled scr.pa 0 1 PlIPM·

PIe.s. ',pe Of pnnl your rflques l 1m,,"','),
do<Jble SPlIced. 00 a'" 6 'lr "" 1/ " sheflr 0 '
p.per a,.,d use uppar· .,.,d lo.... rcase i./·

fers . h. re appropr/./e, Al so, pleue mah
tI " ," look f,_.. • MI," no/ an "I." ...fllch

could be an ". " or .,., ". ,., " and so on
H.rd . s i l m., be 10 WlirIf1. _ . re not l a­
mil'ar . ,I h -.y p.ece of flq ll,pmenf m. ...

ul.C/u"" on Ea"" for''''' lu t 50 yflll r. '
Th.nU tor roo' coopere" on.

10·MHZ PORTABLE
LOGICSCOPE

The logicSCope™ 136 from Jensen
TooIs. f nc~ combines many 01 the lea tures
and c ..p..bili!iu o f aophislIC.. l ed logic
..nal yzltfS ..nd OSCilloscope$. II is Iigh l ·
weighl (1.25lbs.), compacI(8,25 · • 4,5' •
1.75 1, ..nd last pO 101 Hz). The Ins trument
was designoo for servicing dig it al erec­
tronlc c ircu its and equipment and is es·
pecially wel l·su lted l or lield . ork.

Logle$cope replaces the conventional
CRT wilh an array 01~ LEOs _ leh per .

BNCITNCITWIN-AX

ICO M has announced the IC·A2 five­
Watt PEP outpu l ;l ircraft hand·held t rans­
ceiver. The ICO M IC A2 Include$ all 720
COM ;lnd 200 NAY cnannels {NUS 720 .0­
dllio<wll COM cnann&lS and 200 NAY chan­
nels, I . n o wner.progr;lmm;lbl. memory
ch;lnn.la, in l ern..' Illhium-<;ell memory
baCkup, LCO readOl,ll , air watcn for SC;ln·
n ing two key Irequencles (wi tn priori ty
lock ·o n to your pr imary ope ra ting fre·
quency). p . ogrammable acann lng. I ra·
qU8f'lCy lock, a noillfl blanker, al'ld alide-oU
battery packS for in-lligh t cha'glng.

The !COM IC A2 comes . ,Ih an ICCM7
.echarONbi. N;Cd ba.ltery pac k, ch..r\J8r.
l C U soft leather case, and aarpOOne. A
wide serecncn o f options and accessories
Is a_ailab le, Includ ing the ICOM H$·10
neaoset and H$- l OSA IIOX unll or H$·
IOSB puSh·to-ta,k 1l.,tChbo• .

For mo'. in forma tion , conlac t leOM
Amerlea. 11Ie~ 2380 I1 61h A ... HE. Bel,.
v~ WA fil/JQ)4; (206HSHJl55

ICOM IC·A2 AIR BAND HT

""'

For ;l com ple te cat;llog, includ i"il inlor·
mal ion 00 scanner antennas. prllamps . in·
terlerence fi llers, and converters . please
lIflnO $1.00 to Hamfron ic$, Inc. , 65-F Mool
Road, HUlon NY ' ''''68-9535; (71 6J-392·
SU3O. (For Q¥erS8as mailing, please send
$2.00 or 4 lACs.'

Haml ronics , Inc:_. "" a nno""'C:ed" ""*
convener tor scanner radioos 10 coYe, ttle
900-MHz land·mobi le ba nd. The CVA·900
Is an adaplat lon 01 the CVR-8Q6 (Wh ich
COYl!~ Iflo 806-89&M H2 band). The e VR·
900 allows eover&ge Of new aervices !'lOw

De;og aasigned or propc! ed for lhe 880­
9fIO.MHl range, inc luding <Kld;l io<wI l I;lnd­
mobile MfYlees such as poI ice;lnd fire de­
panmefllS, govemmenl and non-g<lYern.
men l fi.ed alaI Ions, Industri;ll, Klenti fic,
and medical services, and the proposed
902-928·MHl amate ur ha nd . A l SO in­
cluded a.e proposed I'loIl'W cellu la. lele­
pnon.e al'ld paging MfYices and e. Isting
and new tHoadcasl lllud iO-Iranllml tter
IIn1<S.

The un ll ia equipped wllh MOlorola-lype
coonec lora, so II can tie simply Inslalied
In Ihe coa. line from the antenna to tne
K anne r. Dc power for the converter te
aupplied by many ollhe scannerll, and an
ac ;sd;Ipl er III available tor o ther inSl alla·
l ions.

RF COAXIAL CONNECTOR
CATALOG

A'a ElectroniC$ haa arm C>lmced tile new
6(.1 ca lalog wl'Iich eonce<l l,a tes on BNG,

TNC (the~I add ition 10 the linel. and
Twinax connect"",, -.c)aple<$, a nd cable
assemblies. The catalog includes in tor·
malion on I.elures, materia ls, and elec tri­
cal charac teris tics o f the p.od l,l<; l s. OO­
type c onne ct ors "r . c ross ·,,, h,,e nce d
where app licable, Standard cable assem·
blies afe PlCN;lled In 3-. 6-. and 12·1001
lengths.

Thecalalog is awail.t>le 10 ilIlI connector
users. For more in lOOT\ll lion, con l.,.;1 w;~

/ja m E. eoo-.Jr. , s.,.. Olliee lI'In"g<tr,
AVII EleCtronics Corp., 4()()() Bridge Street.
Dept. S, Drexel Hili PA 79026. (215r284­

"00

HAMTRONICSll CVR·900
SCANNER CONVERTER

•

-
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EVIEW

Alignment ,nd T..ting

The leal .nd a lignment procedure lor

componenlS mounted close .ogether, 10

be c lfelul Of eold&< bridges. A solder·
sueke r will clee, Iny solder bridges , but I
p,.III' sold.. , wick (which Is si mp ly wire
b,aid) 10 do the job.

• lLIid IIaIlIer lhet tflo componen ts on
tile tape s trip _e . l'eady ClleCked and
need not be InventOOllCl again. However.
out of habll it'a a good idea 10 Che<:k tile
part against the manu-a l es It la Installed.
Thl$ wOfked '0my advanlage on ' hls c lr·
cui' boafd because, O.Ol.~F gl.ss-<::erarn­
te cepecuor wes s ubstiluled lor s O.1 ·~F

unit. A Quick check o t the pa rts list. taped
component cll' . t , and schem.tic eon­
IIrmed Illat 11 should be 0.1 " F. • ean non­
..Uy lay this is tM "ral t ime in my many
~ 01 Heatnk ,t llulldlng t!'lat I've _
countered Ihi.. A Quick ClleCk 01 my parta
tlOx P«>doced. au ltabl. O.l ."F capacllOl'
.nd • was off and runnlno .galn. In U,.
mee n\lme, ' fired olf a werr'nty e laim end
2 w"",ks lat a r I ,eceived the correc t va lue
e.paeitor In t1'll mall.

TI'>e malch l"1l Ir..,sforme.- on ttle ...
caIvar boatd 1'10 to be wound by hand ua.
ing tlne--gauge solid -.meled wl,e and •
laml' cora. a ll IlJpplied, 01 COU.... Keep
preuing Ihe wlr.. ""Ollns, lhe<:ofe as you
wind Ihe tum, Ind you 'll h."" no p'oblem,
Be au .. 10 use ,n o b jee t Ihat wo n ' I
sc.a tc h lh e e namel off 01 Ihe wires when
presalng the wires ag ain st the cere,

Ins tilling the recel_ boa'd Is • tillle
tric.y, The only real inle rlerence i$ f,om
tl'll ac..jnP\J1 lanTlln.a1block ..... tlle l,ont
of the receiver. Keep tile line <:ofd. 13-V«
Input cable. line capacitors, and ,esillors
t lghl aga ins t the t..minel block Ind close
to 'he c hassis. That W8y Ihe la rge recei"",
board will Slip easily Into place .

Speciflc.Uons
150 kHz 10 30 MHZIn 30 l .fo1HZ rangea
Olglt. I, 5 lEO d ig ita
N...,e ll I kHz
Synthesized, Pl l.nd LC vlo
CWiUSB, LSB, AM (wide and n. "ow)
SSBICW-Iess then 0.35 mic 'o¥oll' lor 10 dB (S. N)/N
AM_1Ms then 2.5 mic'O¥OIts lOl 10 d B IS. N)/N
SS6ICW Ind AM na'fQW-2-5 kHZmln lmum II 6 d B
AM wlde_5.5 kHz m inimum 116 d B
1-5 11 6.50 dB
55 d B minimum
11 " 'W x 10,, ' 0 • • " "H
Extern,l J. c k tor transm itter
Mlnl.l ure phone t.ck o n Ifont p'MI
50-239 .nd HI·Z
120 V 1C112 V de. 11 W
About' 'II pounds

Frequency Coverage:
F,equency Readout :
ReadOtJt Ac<:urllCY:
Frequency Control:
Modea:
Senalllvlty:

Sh~ Factor.
tmage Rejection:
Dlmena lona:
Muting:
Reco'dlng:
Anl enn. Connection&:-welght

assures you that"""'" tailing parta i_
tory betOle construc Uo n, II Is not eecee­
s,ry to c hec k the t a p ed co mpo n e nl s
because they 've been c hecked at tha fac-

''''Ch..." assembly I' $If1lghtlorward.
Talle you. time with the vernier d..... mac....
a nism_mak. IV" that the dill cord Is
wound on t1'll U 'lmbly just right. Don'
hell"" 10 wind It _ and _ again un­
til It's perfect. Alter a ll, thallunln.g knob Is
going to t,a",,1m. ny miles 0.....- Ihe life 0 1

Ihe rm;elver and you don 't wanl 10 cuss at
it every ,evo lulion a long Ihe way!

When as&embll"1l tM ",adoul e lrcult
boatd. make IlJre 11111 lhe LED digiti a re
In e~act I Ilgnment E..., though there
isn't much IffOl' poaalble ........ the numer·
.Is are Inaerted Into the c lrcul' boatd ,
therela enough to mal<. tflo diglla &lightly
c rooi<ed Ind the job look sloppy. You'll
certa inly notice It lh a " ' st tim. you turn on
lh11 ,Ig.

When assem bllno t1'll eont,olltlf circuit
boatd, tflo only precaution to taka Ia the
soldering 01 tflo 'il;QfVfallnvert", POW'"
SI>ppIy aI'I-.lds. Alt.. trw $I'lielcls Ife s0l­
dered to 11'11 board 10 fOffl'l I box around
the circuit.. you are d irected to aoIder lhe
cornera 01 the shield' 10 prevenl rt leak·
age. Since the shield' form 11'1'111 sec­
t1OflS, the Iwo Inner partitions 8re a little
tough 10 solder. Make sure you ha ve a 35­
~w.lt tip on YOU' solde'ino iron 10 dO Ille
job. The "",t. 1shlalds ect '". good Ilea t
,ink Ind Quickly cany a WlY tile hell be­
lore , good solder _ hal I Cha nce to.-

The 'eceiver c irc uit board is the l. ' gesl
board In the un it end therelOle takes the
mOllt time. The componenls 011 the 'ape
strip really seve time here. EV9n so. allow
8-10 hou rs to do Ihe Job.

Th. ayn theslzer c ircuit boa'd Ill' the

ConaINCIIon
As la uaual with HlliItllklt , conatrue tlon

la ve.., deta iled. Just mak a au,e that you
tall. eere 01 the ena ls aheeta before you
begi n cons t. uc tlon! In . dditlon to the
tIoagl 01 100M parta, thor.... "I. ped com­
oonents.M TheM I .. the realltOfS, eapacj.

tora, and inc:luClOf1I tr.... t Ife lIStened to I
t. pe a""1l 10 IIlmpli!y conll,uc tiofl. The
components ... on the t. pe at. ip in the 01·
der In which they are used, I nd Heathkit

WIS on my doOIs tep and 2 d. ys later the
Older W88 in ,he mail.

I deducted lhe price 01 the manu.I """'"
I ...,t in my 0Itle< u is cuatcorn¥t with
~thkit. lltlt ........ tile kit , fTived I lound
. nother ml nUl1 Ina i<le the boxl H"...........
tile encloted ml nul l had I 12·page cee­
rectlon booklet with it. Tha Chl nQ&ll rlnga
hom texl errOla on Ihe c ircuit boa,dsto 'e­
pll c lng whole pag. s In the Ins truction
manuI " A smlll _ lope of part. i. peck·
aged Iooae 10 be ulMlCl lor ,.placing incOl'
rec t or modil*! parts. I would Imagine
that In the lulu.. Ihese chlngee ...,1 be In­

COfPOIlted inlo any .evlsion..
The li.,l thing that you no tic e .men

OPfIn lng tflo c.rton i. the c.rlllul packl g·
ing of thll COmponllnt l. The'll's a sh""t 0 1
piper lusl Ins lda thll carton that IIxplalns
how the box la pac.fId a nd d Mded into d ll·
'....,1 Metionl . You a n, lnst tueted 10 un­
pac. only the Mel lOn tllat IS called 101 In
the manual. Exll group Includel I circuit
boerd, parta, Ind hlrdware '0complete
that MellOn 0 1 the manual

THE HEATHKIT SW·7800

I'vt' t>totn • ham now lor altl'll)ll 25
,,-.. n-.', • 101 01 enjoyment goIte<l

from '''_lng to new ancI old friend' on the
ham banOS. H_ , as wil h an, Oillei'
tlobby, ' pel'SOO Cf._ to branch out and
u pend hla Of her horizon•. In my ene, I
thought II WI ' t ime to try snort...eve 1I,l en­
1"'01 I lllln II I h~d wilto n I li. ,t s tarted ou t
Since all myoid aIlOttwl ve gee' II long
1JOO8, I rIMded something new tooe\ bKk
Into goenerako<oefaoe receMng .-I'll" at
tt>e ...... lime not "Pending. tmall lor­
lu_ Healll " gru,t .- SW·7800 goener'"
COWll'agll receiver kit~ the "'I y 10
go. I will a mllnp! to e xplain my lrlala a nd
tr iumph s In bu ilding thl, IIt11 e gem.

Since III my IIUf I. Halthklt I ...elu.all y
conslde,e<i thern I lrl' In purchasing . new
rill. They h..:l just Introduced thei, 5W­
7800 gene<lk:o¥erage r~ Ind. ee­
lie';e It or not. at a 10% dlKounl_Since 1M
kit prQ 01 $349 95 ...u fairly _DIe
to begin with, an • • If. $35 discount was
the clinchef.

I r••lln lhat mor. mo"", will buy nlOfe
aopIl l.tle"lon, but my c rile ' ia were rather
simple: dlgUat readout arid dllllt,lty-.yn­
lhulled, l -lc Hz ,eaolullon 01 bette' .t •
'e.son. ble p rlc . wit h . selt·con,.ine<l
~ tupply, broadbaond I.....ing. • nd ONI
AMlSS8 eapability. FM was c!ni,aI)Ie lltlt
not -ern •..,.

I lIenl 101 tile InsttueUon manuII .....t to
be . ble 10 chec:. OUI consttueUon Ind
scheml tlc s . With in 10 dlys the manual

HN ' Io ', S W·18OO re«lNe',

rio. S W-TtJfJ()~ board. At IOQ '*Jill 1$ ' ''' de po_ supply; 110. "lim ier dmoe can I»

Seen / .." I»low 1'l402.

70 73 for Radio Ameteurs » August, 1985



iog. Tn e d ia p la yad· POwe f comparltonl
_ ... follows:

The Old Sn/ifh ( laclronics model K-6312 UHF wal/melet.

WHAT 00 YOU THINK?

OSE UHF Watt""'ar
(Walta ,

."
1.15
3

•,
•r
e.es

"011 scale

DSE UHF Wsttmal..
(Wlttl)

12.5
22....
50

Bird Modal 43
(Walla),

2
3

•,
e,
e
•ro

BIrd Modal 43
(Waltl )

ro
20....
50

Aoaln, ""ry ,es peclsble . Tne Inaccura­
cies al tne hig" and low enee are not un­
e xpecled. Bird c la ims only 10% accu racy
o f full scale, ellPllCially on 10 we<-powlIf
readi"1la . The ""xl QUfI8lion was "If Ih ia
was indeed I 5O-Ohm inslrumenl, wIlal
would SlOP me from using it on 220 114Hz
a nd ........ l oW MHzr (lIXcepI IOllllClllbrat·
ing Ine 'ange pola). n.e a llSw" Is 1....1 il
rea lly isn'l a 5O-Ohm inSlrumenl, bul lhal
does n 't s urpris e me. Ma ny o f Ihe boards I
lesled fo r Ihe earlier 73 s trlpll"" wall me­
llIf showed inconsislencies lrom bal,n 10
baten in Ihis regard.

In.............,.. I"'" DIck SInI ln Elect ronlcl
UHF w . tt me l e . kit la a w. lI-de signed,
good-loo!<lng piece 01 leal equ lpmenl. II
can 1111 a n&ed 101 Ihe more _ Ious UHF
&nthus iasl e nd is relall"ely sI mple to e o n­
SI.uCI usi ng mo s tly conve n llonal I&C h·
nlQues. Ample documenlallon is supplied
with lhe kit lo ......re SUCCII8S- In sddilion.
DSE supplies I "So, ry, Dic k _ II wo n 'l
work~ coupon 10 allow lor rapairs by a
DSE facllily. A<Jdll lOnal coupons a llow lor
a c allbrllion p rOCedure by DSE using a
Bird Mode l 43 for a nominal e um. Tha kll
sell s lo r S44.9S pIus shippIng and h a n·
d llng.

One addillOnal note: Try 10 obtain tile
IIlIlISt OSE flyer. This nss to be 1l'1li lunnj.
est direct-mail piece I've read in a long

lime. I can hardly wa il fOl tl'Mr cstaJog 10
show u p'

For mOre inlormat io n , con tect Dic k

Smllh Electronics. /1Ic., PO 8 0x 2U 9. Rid,
wood City CA lUC63.

"-Iar Put...." KT2f1
Monts Ptslns HJ

As a mateu.·radlo OPllralors, we have a
un ique h a bit 0 1 e ~ plolli ng Ihe c a pa bilities
01 a ""lely o f e illCl'on ic equipmenl. From
modilyl"1l' SUfPI US radio 10 C><ln\'efIlng a
ce tranlC4'i¥er lor 1.........lar use, we a ra
conslanlly adaptlog Ind applying leennQ40
ogy to meet our n.eeds. Howawtr, not all
eq u Ipment raq ulrea mo<liUcst lon 10 be
use lul. A perlecl example 0 1 Ihls Is the
wIdes prea d use o f microcomputers In Ihe
h. m snack 10 h'ndle Itle la borIOus lask 0 1
Jog keeping, OSUng, and ot""" pePllfWOrk.
A new piece of eQuipmMlt wlMCn I na...

NOI bad ' Ttle nex l s lep was lo c l>ack Itle
5O-Wan power rln9ll, A 1QO.Wall s lug was
put io lhe Model 43 and I"'" range s wiler>
on "'" OSE wa ttme'.. was _ to SO. CalI­
bration was msde I I mid scale_In tnia
c alli, 30 Wall s o n Ih e DSE, whi c h Is
slignlly less lhan m id scale on Ille Bird .3,
Measu' e me nts w'" e made al five dlflerenl
pow&.- rll>O"s u s ing the same eoa.xial re­
siSlor and tnrottllng l)aCk a Mi,age 01010
ampllfier'1 OUtpul to obtain IIlII deairad
power Ie¥els. The (fl~ayed--power corn­
parillOl\l We<"e lhen as lollows.

THE SEIKO OATA·2OOQ

whiCh ia basically a one-pioece box w,ln
lhe sides open. These sid6s lie closed
wiln Iwo penels wl\e<l lne p'ojecl Is corn­
plele. Tne final res ult looks s narp bul il
makes tor a lew wir ing tleadaches during
llsembly. Onee lhe SI.lpline l a Sllmbly Is
eomplet., il Is lhen faslened 10 I Ilnnfld
allield pllle and allllCNd 10 IWO BNe-type
connectOl'l on II'Mr rear panel. n.e lOCI
snield PC board is lhen faslened wiln IWO
nylon screws. Al Ihis point, you a re a d­
"ised 10 eoiuer Ine edge s of Ihe s l ripline
board 10 tne Iinned s hie ld plate Ihrouf}h
Ihe mele< noIe In me box. Th is ia q ulle
Illcky il you wanl 10 gel a good soldered
edge all lhe wa y ..ound the board.

I would suggesl USIng a chisel lip 101

YOU' Iron 10 do thla Job since lhere Isn' l a
1010f.oom to maneu"er around . AIlK>. you
he"e 10 Install Ihe fron l·panel s wilc hes
a nd t he n sol d e r l hei r a escc te t e c P C
boards 10 the ir lermlnals 10 m a ke su.e
II'IIIy II"" up COfIac:tly. Tnis ia <)Itla iled in
Itle inSlructions. Finally, $fI(;ul'i"1llhe me­
Ier ilse/I IO tne ftOIll panel reQu ires dextar·
,ty wiln a socket from a d~ NI. since II'Mr
clearanc. will not allOw fOl a drl"e na ndle ,
Usi ng pliers 10 lighten these amall note Is
c he ating and won't pro"lde Ihe sec ure fil
necessary!

To aummallze conslrvctlon: Tne assem­
bly manu.1 is s l" igntforwa lCl bul l"'" Iech­
oique is unuauaL 1\ Cln be accomplished
by Ihe J\O\'i<::e buildM. allhougn having
small a g ile fingers helps in a lew cases,

Now to the nilly ·gr itty . How we ll does II
work? A tesl selup wa s m ads using a
snort plac:e of Belden all . Irom a Mlcr"
wa"e MOduIIlS ,(J2.2B$ lranS",,"IIf. Th is in
lum led lhe DSE w.llmel.., and lnen. us.
ing adapl..... I Bird Model <l3 COUpler ""as
anacl>fld 10 lhe oulpu l 01 t"'" DSE wan ·
meIer a nd terminalld in a Bi.d Te rmaline
5O-Watt cOilxlal reslSlor. The MMT~2-28S
normally PUIS out 10 Watts wnen driven by
I Ke nwood T~30S.

Boln lorward and reflecled ..noes we ' e
nllblaled agains l Itle Bird To ...aure Itle
nigneslloCCuracy, nliDraliona were msde
a l m id SClie on boln melars tt. .. 5 WallS).
Add it io n a lly, mel$uremenl$ we re mad.
wilh Ihe Bird before Ine DSE wanmeter 10
verify IlS c la imed 5O-0hm Impedance ral ·

Ha"" you ,ac:enlly pu,c nased a new produc l Inat nas bIIftn r""iewed In m
If you nl'ffl, w, ile a nd lell us whal you Ih lnk a bout It. 73 will publ ish your corn­
menlS so you c a n s hare them wit h olhe r hams, as part of our continuing e llOfl lO
bring you t ne bllsl In new produc t InfOlma tlon and r""ie ws. Send you. lhoughls
to Rl!¥lew Editor, 73 "'. rJIlZI"., PelerbOfouoh NH (l3.t58.

less. a promise was msde 10 forward a
100-ml,,0Impere mo"ement , Ind I sel
a bou l building Ihe kit.

Dic k Sml lh pro ..ldes a conside ra b le
.mounl 01 Inlormallon wllh lh ls kit A long
a rtiCle dlaeu.... ing a wr (sta ndlng-wa "e ra­
lio) I,om Ef«:tronics Australla'a Nove<n­
bel, 19St. 11_ Is 'eplinled as part o llhe
Is-sembIy Inslruclion.. pres-umably 10 gi""
lne builder I Dell... idIIso of wna l heo's/le is
ac lually measuring. Tn is is fOllowed by a
s hort a "lc le describIng the Iheory and cp­
erancn 0 1 Ihe wat tmeter en, a nd Ihen tne
.ssembly ins lruc t lons . A parts Iisl a nd
scr-n.liC round oul I"'" prlnled male­
rials. (A $Upplemenlal f_ delerlbes lhe
basics 01 k,1 build,ng fOl t"'" i""xper;.
enced.)

This w.umeler Is "ery s imll" 10 Ine
type I wrote a bout in me Seplem ber, 196-4,
Issue 0 1 73 (" Eleme nla ry, My Delr: Wall s
'n' Swr''), It uses a "rlpll"" Iransmiss ion
line tnominilly 50 OI'lms) wlln a pair 0 1
coupti"1llines running parallel 10 il on el­
I""" aide 01 the PC !)N'd. The one "a ....
lion lrom Ille e arlier 73 c ircuilla lnot"'"
piece 01 PC board Ilid acrosa lhe lop 0 1
Ine s irlpline 10 a CI as I a"ield (almll a r 10 a
p iece 01 cOilxia l lrans m lasl on line). He w·
ie ll ·Packa rd 2800 hot-ca rrler diodes oetect
lhe lorward Ind relleeled 'IOltagn, whiCh

are led 10 Nvefal IIirnpots 10 "' II'" """
lecllng 'angon. A IQO.miCrGllmpere mel..
is used 10 d,splay II'Mr torw.rd and r.
fleeted "aIUll8.

Kil assembly Is nOI ~mpllcaled a nd
e ve n lhe mosl cauncus wo rke r can pul
this together In Ihr&ll nee-e. All pa rts are
sealed In plasliC Ind tnere are generoua
amoun ls 01 e x,,, t>ardware Ind sold...­
pins fOl making conneclions 10 I"'" PC
board. HOW........, I"'" OIigi.....1 mel... thaI
wa s anipped had Us lace held on wilh
s licky lape and me mounting scrllWS we re
nowhe re 10 be to und ! Th is COm pllCa led
ma llers wne n Ilried 10 fil lhe cuSlom DS E
wall mele< scale 10 I"'" original 1 millia ....
pere melllf,.nd I h.ad 10 resort 10 using a
Ihin coal 01 Illbt>ef c;emenl 10 hold it In
place. The subsequent a,""al o f Itle l:Ol"

reel mel.. SOI"ec1 1l'1li p.oblem, as it nad
Ihe correcl screws with II.

AnOlhe r Irlc ky aspec t of Inis pro ject Is
Ihe a s semb ly In a nd ..ound Ihe en,los ur•.

I'm going OUI on a limb afld prfldtel lhal
one of Ihe Des t things 10 happen to e lee·
«coree In tne US this year Is Ihe emer·
gen,e 01 DI, k Smith Elec tronics, Inc ., Ihe
Cali lornia-based arm 0 1 Dick Smllh Elec·
tronicS Ply. lId_ 0 1 AuSl"!!s. Tl'liS unlQue
t;Ompany offe<"s a fu ll line 01 ele<;lroni(;
parts, kll.. and pre-worfld a__ uS­

ing a ma....I' ng and advertising slyle Inat
Is sort o f a Crtl$S belw....n Ine Old Poly
Plks calalogs a nd Rld lo Shack.

Ac, ord ing 10 thei r Ille s lile ra lure, Ihe
, o m pa n y hiS b een in e xis le nce sInce
1966, wne n Dick Sm,tn startfld nls own
I....-o-""ay.radio seM<:. busi",,", TOday, it

Is • mulll-m illion-<'Olill ret ail QPttrltiOn,
bul in Iypical lunion we """e in Ille US
ha"e ""'ard IIIUe 01 nolhing aboullne corn­
pan y. Howe ve r. Ihal wil l ,hange- ve.y
soon!

Among Ihe many Ilems tnat DSE c arries
In lheir product Ii"" a.. kilS 01 all sorts­
tllSlequipmenl, experimenter's kill, lud io
amplif... k,ta, and...." a Ii"" oI lnlrodut;­
IOtY kits c;alled " Fu n Way inlo Electron­
Ics." wn lc n is apparently qu ile a n il
"downunda" (Ihat la, Aus lfaUa f. The devel·
o pme nt te a m at DS E a ppare ntly scours
Ihe a mat e ur publlcallons in VK-Ia nd look­
ing lor new Ideas iI$ ""e ll, wn ic ,., brings me
'0 Ihla PI.lIcular __ itenl_lne rnodIIl
K-4312 UHF wallmel.. kit whiCn featu,1IS
10- a nd 5O-WltI rangea.

Short ly afle<" t"'" kit was .ecelved here,
S call c ame in from Ike Saln, the Presidenl
0 1 OSE, Inlo.mi ng me th at I had been
Shipped ths w,ong mel<" moveme n t for
lnis kit , He Inougnt I had been sen l a 1()()'
milliampere 1flO\'8menl, when In "alily II
was a 1.....IIi.mpere .....,......-,t_ Regard-

Nel'l!)Nrd II only. f_ pa..g'lPhl long
Ind eonailll ""Inly of Idj usti"1l coils lnd
' hecki"1l '<'01110". I recommend • d igllal
"ollmele<" fOl 'hecking Ille 'I01l.gn slnu
iI'S easy to measure 10 me nearest one­
tenth vcn,

As soon as you turn o n the .ece iver fOf
I....t Ii,st . lignmen t ' heck. you should
"'"' ba!:kg'OUnd hiss from lhe speaker.
From It>en on you',. home f'ee. Atter zero­
beallog againSl WNV at 10 MHz . nd ad­
JUSling Ille SS8 $fI(;lion of Ille recel"",
board, it'llusl a m.ne r ol s ilting Deck and
li s t&nlng to your la "o rlle etencn.

Conclullon

Heath prowidM oer-II and d6lailed cir·
,uil descriPllons, -..IcondUO::IOI 'l'IarIs,
and s''lKI"tld insl.llation. Aft., _al
Ilours 01 QPttrllion, I"'" frequency caliDf..
lion d rifted IOmewhll a nd a simple tOllC I'I
up ot tne Irequency tr lmpol was In o rd e r.

I fou nd on ly t""o r••1 fau lts wilh Ihe
rig_both rellted to POrtable oe>eralion,
The lirst concernl I"'" power cotd. II the
rig is inlended 10 be laken motlile 01 101

aomeotller reason run o lt 12 V dc, Illere is
no way to d,sconnecll"'" ec power l:Ol'd. I
tl'llnk Ih.t • detachable , ord would $<I"e
mu,h .gg'. ... lIon.

Ttle $e(:(lnd point con,e rns Ir. nsPOr!ing
lhe rig. A ....... 11 ha ndle on Ille "" panel
would be ldeel 10 Illal tile radio nn be
CIIried w,lh one ....nd ""it llOul f... Of drop.
ping il. I mlgl'll add my own ...e<y soon.

Desprlllhese minor drawbao;k.. I think
Ihat Ih il recel"er will be ,,"ry popula r
Someone will probe bly come up wilh a n
FM add itio n lor !I, and PIlm a ps I modifi·
cation fOl l QO.Hz readoul c apabillly,

Heatl'l 1'1.. come up w ilh .not""" win--To r.,.i". mo'e inlo,m. tion aboul
H••lh kll p'odu"s, , 0 n la CI H.ath Co.•
Oapl. f50-m, Senron HSrtx>r '-I/490Z2.

GfI/il Well.r K3MGQ
Birdsboro PA

DICK SMITH ELECTRONICS
UHF WATTMETER KIT
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Iounod 10 be uselul In m.ny .....Ieu'..edlo
eppli«otiOnt I. t!lot seiko Oat..2OOO w,itl ·
" ' Id'l I )"Ilem.

The 5eikO 0.1..2000 Is • compul...1mcl
..nst... lch ...,lcn Includes. wri.1 un,1
end. keyboerd , The ..riSI unil looks .nc1

........ like. reg.ul.. " ' Ic h . II d,apl.yS
Ih. time (hou,,·mlnuleS·secOrldS). d.,.
(mo,uMay).•nd n.. an .Iarm.nd. Slop.
wa lc n. The wa tc n allO lea lu'es an addl·
llonal lunc tlon whic h ma kes It one 01 Ihe
motlt powe rful watches • •a Hable , a nee­
. 0laWe 2CICll>cha rac tef memory In whic h
an y le xl c.n be Sl",ed a fter being inPUI .Ia
lhe keyboard unl\.

The wald'l's memof)I ill di.ided Inlo two
..... (I.beIed A end B) ol 1COJ chatIClera
apiece. E.ach memor, c.n be 'ecalled and
'I\IW«l on l!lot ••Ic n ·, IlktlarICI"'-OY-4­
lina LCO di.pl.y . Tne memory c.n be
IC'olled up Of down, dIsplaying .l() ol tl\ll
1COJ ch.'aetera.1any one lime.

Oal ' a'lI Input to the walch "om the
. e yboa,d vi. a speelal transmission ci,­
cult wh iCh utilizes a n Inducllve me tnod
Similar to Iha t used In wa ll t'ans lo ,mers ,
The watc h a nod the .eyboa ,d un ll each
contain a m"chlng coil. When dal. lie
transmitted f,om Ih e . ey bo a'd to Ihe
watc h, a magnelic lield generlled by lhe
. eyboa,d·s COli cull aerossl!lot coil in tile
..atch, generating a Cumtnl in 11\11 .atch·S
coil. This cunenl ,w1tcllea on and oll 10
t,ansmit Ihe dlg'tal Inlo,malion , Thl'
method 011,_Ier, ing tile data .llows tile
walCh 10 remain _led and elimin. ... llIe
neMl tor cables.nd Olf'.ef wl,es

The w, lst.. lIch measu'es 3.5 cm wide
by . c m long by 1.2 cm Ihick with aluml·
num .nd s"lnlen·ateel const'uctlon. The
band Is adjustable and Is a lso alalnla..
s teel. The watc h Is ""1I,ely blIC. , wilh the

II XCllptiOn 01 thll alivlI' eee• . the gold let·
IMlng, and Ihe bu ttons.

Oirectly benealh the LEO di.play are
lou. bullons , Th e Ii.. t bullon, ...rtlng
lrom thollell, Is used fOf de..lng 1M $to(>­
watd'l. selling the lime and dale. • nd
sc,oliing up Ihrough memory. The next
bullon In line Is used for 10eIecting 11>11
mode. 'MIIel"" it Is time and data. rnemoIy
A Of 8 . tM .I.rm, or lhe alQf>WalCI'I. The
I,ansmll bullon i, used tor in,tiating 11>11
t'ansle' 01 data I,om the . e yboa 'd . The
lasl 01tha lo u, bultons is used 10 ' Slartlng
a nd Slopping the stopwatch. selting Ihe
time and date. and SC,olling down th'ough

-""'"

Th e . e y b o . rd l e a t u re s a 61· ke y
OWERTY layoul a long with cureoe-connor
. e ys .nd ••,Ious speelal,ymbols, To com.­
munk:a.te will'l lhe walch . 1M back ollhe
watch mU$l litlt be plac«l on. secllon 01
I.... keyl)Ol'd l.beIed T,.nsmission CI,·
cult . Once the .eyboard I. lurned on and
the I"namil bullon on Ihe .. atcn ia
pressed. lhe watch I. ...oy 10 'ecefve

dall- From lhe keyboa'd, memory A.~
Of)" 8. Of a c.lculator mode may be 10II­

!ecled,

II one 01 Ihe me mo, les is chosen, an y
dala Iyped on the . e yboa ,d will be trans·
le rred 10 Ihe watCh'S memory. The re are
&eYeral special symbol., .uch n a tete-

phone and an .irplane. wh ich can be used
as ......ading 10 conserve space. The ca~

cvl. lor mode .now. simple lIi1nmlt ,c
laddiliOn. SUbt,aetlon, multiplication. and
diviSIon) 10 be 1*10f1'Md and d,splayed on
"'- watch's diSPI'Y·

ThiS pow"""l ....Ch·. many capabili­
1111 can be applied In • number ol sma·
•...' ..adio epplicilion•. Imagine going 10 •
h.mlfllt with . complete hst in memory 01
.11 that you.re lool<ing fo ' , I, om lube. and
olhe , parts to thll blCk Issues needed 10
comple te you, magazine eeueenee. A
portable logbook. a ,epeater direclory for
you ' next t' ip.•nd skeds complete with
n.mes, caliS, dales, .nc1 I,equenci.. lIe
all useful inlOlTtl"1on that coukl be Slorad
In 1!'Ie watCh IOf instant ,ecall.

This watd'l 'lP'e....,. IIIe incredible ad­
v.nces in llolid-.tale lechnology Il'Iall'la...
been made over t!'le pasl _al .,.....nd
rnal<es one .ooldel .mal U>e lutu'e hold•.
II IS wonderIullun 10 use end I"m stillcom­
Ing UP with new .pplic.llons lor It. While
I,. list price 01 $195.00 ma y dlscouraO"
.ome potMllal buye,a, ,ecall tne clleula·
to ' ' evo lullon In wh ic h lhe price 01 c.lcu·
latora d,opped by seve'al hundred doll".
0V!l' Ihe cou'se 01 • lew yeafS. A similar
d,op in tM prtce 01 the walch can also be
e _peeled IS its lechnology becomesCom­
monplace; -.. loday. tile ..atch c.n be
found discounled ....1beIooof list ptice.

Once you slart u.ing this watch. It Is dif.
IlCult 10 gel alOng willlOUl iI. And one
Ihing Is IOf certatn_11S applicatiOna ..e
limited only by llle imagination 01 lhe

"-For more inlormation. contact H."orl
S.i~o Co., LId., fS-2f Kyobllshl 2-Choma.
Chuo'~u, To~yo 104, Japan

Jon.lhln Mayo KR3T
Madia PA

by !he ,_"or on pin 8. The relaloonship Is
delermine<! w,lh the lormula • • I ~R ~ C).

So, w,tl'l a O.OI .... F 1O.00ll00001-F) c . paciTor
end . ..5OOQ.Ohm ,ltIillor, a I,equency ol
appro.imately 2200 Hz would be gener.
a1ed. That is why I show 5OI\.()hm poten­
tiometers lor Ihe Iwo I,equency-delermin­
ing re.illors, You could certainly u18 •
Il..d resiSlor and potentiometer combl·
nat ion (such as a 3Ok.Qhm reste tor and a
25i<..Qhm potenliomelM In se'ies) to allow
line' "diuslment o.e' a mo'e n."ow
,anoe; it"s up 10 you.

So la' I ha....voided c.lling either Ir.
quaney mark Of space, .nd with a good
'eason. It ..ill depen<ll'low you are • .,.,ng
lhe circuit . If you h..... selup -. •
POI,ti ... voItaO" 'apr_IS marl<. and at.
I..... g,ound Of • f>IIOaTi... voltage ,ep,.
senlS space. lhen 1M man. lrequency will
be determined by Ihe ,""lor on pin 1. and
Ihe space f'equency by pin 8, However, If
you are ke ying thi, with an lpa,don Ihe
••pression) "R5-232" voll age leve l. Ihen
th. ma n. will be a n"O"livlI voltage, and
1M apace a PO.iti ......nd lhe slluation I' '.
ve,sed! In Ihat case. usa the pot8flliorne.
'er on pin 8 to 181 1!'Ie marl<. and pin 110
181 the space.

I mentionld thai thi s c i' c u il i. n OI
bound to tile ·· II.nCIa,d~ RTTY f'lQ......
cies. and I meant tnat. AUI'IOugtl'.m au"
manyol you will be selling up lor marl< .
2125 Hz and eil""" 17D-Hz sl'lill (space .
22&!> Hz) or ll5().Hz .!'IiIl <space . 2975 Hz},
Ihe'e Is no reason In Ih. world 10 leellhat
Ihose freq ue nc ies " ••ng raved In IIone If
you will be lead ing lhe .Igna l th'o ugh an
sse lransmltter 10 produce HF FSK. SO,
lor ..ample. you m.y choose to use a I,e­
quency close' 10 l!'Ie midPO'nt of lhe .ud'o
panband, lik. 1800 Hz 'Of marl< and lno
Hz fo, 'p'CI; II .11 depends on you
(Hmm.. . sounds like a sono cue'l

lJ,t me "'-"""'1 eI.. can I tel l you?

TlY
inputo

Dne ~h;p
I\F5~

200

o[;=O.OluF

live," . ith comrnor, nLchips. The RTTY
klY'''Q voIlage is fed 10 pin 9. 'eferenced
10 ground, and should sI>ow a s.ing from
.... II'I.n one volt 10 ""'" than two volts.
We w,1I look at !'lOw Ihat II accomplist>e<l
In. sacond. Ne.l. Ihe lwo audio f'eq ......
cies are delermined by the combination of
Ih. capacito, belween pin, 5 a nd 6. which
Should bIl a s la ble O.01·uF capacllo. (nOI a
p l. ln garden-va'i ety disk-Ih ese often
el'low I" too much d,Ift). and lhe ,e s is lora
lIOing to g'ound I,om pin. T and 8

The frequency gener.ted by a higMevel
signa! on pin 9 is delermined by lhe ,esi•
Ioron pln 1.and lhe IfIOQuency generated by

• 10. It •• signal on pin 9 is determined

Fig , .

Iii
IS

l~~~---,12r=
111----,m +
~

rf7

FS~
r -,-o aut put

SOk

Sdk

muF
+

Sdk

All II tak es is. lew passive componenls ,
Iha l is, 'eslslors a nd capacitor•. a nd you
are ,eady to ,oil.

An AFS Kgenerato, whic h put. oul high·
quailly .ine w. ves at standard lor n0n­

s tandard. lor that mailer) .mateur RTTY
I,equencies " SIlOW1'l In Fig. 1. A lew
words o . e .planatiOn are in Ofder. Fi..., 01
all, the • Vee lOf Ihis Chip Is 10 V ee. not

TTY LOOP
Marc I. Leavey, M.D. WA3AJR
/) Jenny Lane
Pikesville MD 21208

For many yel", wnaneve, I was a• • ed
'Of I Simple ci'cuil IOf a RTTY AFSK oen­
...tOf. I referenc8d a one-tranSistOf wan­
'*" ~I I w' ole about in an .rticle in 73
_al .,..,.... Il1O. I liked thi. pa,rtlCular
Ci,CUit bIII;au.....tll'lOugl'l it used tM f..
mili.. lllknH loroid coits once SO ubiqui­
lous in amal..., RTTY. it was relatrve!y
straightforward 10 build and .imple 10 ad­
ju.t. Tna only Ihing I dldn't li.e aboul It
..as that lhe wavelo ,," was not a I'ue sine
w..e . so u.lng It on sse to generate HF
RTTY was out But the cncun was oe­
signed 10' VHF AFSK lin.., and Ihere II
did well. And lhese days find ing lhose 10­
roIds. wh iCh used to be Ii_Ior·.odoll..
and in every ad .nd on every I.ble at 1'1.....

I..ts. I'Ia.s become neerty impossible.
Well. sorry, old buddy. but lha...........

1.'IOfiIe. As I menlloned last month. lhese
two cubes caugnl my eye wMe • wlS

strolling Inrough my local Rad;o Shack in
Towson. Not salesgirts. although l!'Iey . re
nol bad "'Iher. tile IWO in mind ..e chips
01 pa rticul.. inte,est 10 tna RTTYe,. L.ast
lime I t . l~ ed abou t the XR·2211 pilau·
locked loop as a basic demodulato,.•0
this month let 's h..e • go at Ihe XR·2206
lunclion g<ln...tor.

This lillie Culie, marketed unde, Radio
Shaoc.·s stoc. number 216-2336 end sold
tor ail< bucks Of .... (on wlel. Is. stable
source oll'equencies in tile rangeol hac·
lion. of a Ham 10 one~ Of morl.
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ATELLITES

USING THE AO-10 APOGEE PREDICTIONS
Apogee prediclion. lor Ille monlh o f August a'e provided lor th,ee sect ions 01 Ille

Unlled Sial" : Wash ington DC at 39N TrW. K.nsas at J9N 95W. • nd Cali lornl. al 38N
122W, Tlmn are In UTC and apogee i... thl , ceee is mean anomaly 128 rounded to lh..
nea,est whole hour. Use the ch.rl lIS • guide In aimlog yOlJr sntenna, Ihen flo.tune the
azlmulh and ..Ientlon v.lues 10 peak Ille ..temte's be.con sigoal. II you ' equl,e mo'e
accura le Oftlital predictions . contac l AM$AT .II PO Box 27. Washing ton DC 200«.

AMSA T-OSCAR 10 APOGE E PREDICTIONS
AUGUST 1985

WA S il KA NSA S CALI f
ORBIT DAY T IM E AZ EL AZ EL AZ EL
•• ==• • • •• ==••• • =•••• - =•••• • = : ••••==••••• : ••••:= ••
1935 I 1100 238 , 22 ' 16 197 28
1937 2 1000 230 12 2" 22 183 3J
1939 3 0900 221 20 202 28 169 3J
194 1 , 0900 21 5 20 195 27 1M 27
1943 5 0800 203 26 182 29 15\ 25
1945 6 0700 191 30 169 30 139 2D
19 47 7 07 00 18 ' 27 163 26 136 15
1949 8 06 00 171 28 150 23 126 9
1951 9 0500 157 27 139 19 11 7 2
1953 10 0500 152 22 135 " 11 5 0
1955 II 0400 I " 18 126 8
1957 12 0300 130 13 117 1
19 59 13 0 300 128 7
196 1 " 0200 119 1
1962 " 1300 2" 3
1964 15 1300 237 5
1966 16 1200 229 13
1968 17 1200 223 "19 70 18 1100 236 5 213 21
1972 19 1000 " I I 22 8 13 202 26
19 74 20 0900 2 " 9 218 20 189 30
1976 21 0900 228 11 212 20 182 28
19 78 22 08 00 21 9 18 200 25 169 28
1980 23 0800 212 18 19' " 163 "1982 " 0700 201 23 18 1 26 15\ 22
198 4 25 0600 18 9 27 168 26 " 0 17
1986 26 0 500 17 6 28 155 " 130 12
1988 27 0 500 170 25 15 1 20 127 6
199 0 28 0400 157 23 "0 16 119 0
1992 29 03 00 1" 20 130 10
1994 30 0300 I" 15 127 5
1996 3J 0200 132 10

• New York Stale residents call 1-800-732·91 19.

*

se-al 01 you nave forwarded cgrn.

menl. 10 m.. eompla in ing 01 poor ,•.
span.. by • oumber 01 auppl"" 01 RTTY
p'ograms a nd equipmenl . I have .enl
thes.. leite,s 00 to tile respecllWl manu·
facturers . and some 01them ha.e been an·
swMed. ADout . 11 I am willing 10 ..y a t
Ihls polnt in lime Is that II you h."" wrillen
to me c:omplaining 01 • problem and lnat
problem IIaa Sllll not been 1OIwid. pIeue
d,OIl me anothe< note. The c:ompaoies '
ecee..ned ,,,,,pan_ are pr.i..worlhy: I
on ly hope Ihat Ihey .epresenl .cllo.... . not
wo ,d s alooe.

The Illes a'e .Iso IllIi"ll up wUh lolor·
fNI1iOl'l on many more RTTY programs lor
Ihe va , lous pal.on.' c ompule•• that I
knew e_isted. llh lnk you will enjoy Ille lis '
being PUI logether .nd pem.apa lind new
aven.... 10 explore. Il"s never too 1,.le to
let me hea, tee-n you with you' OIlinion 0'"
this p!lSCe 01 sollw"e Of 1Il.t piece 01
l'Iar(lw"• . I ,.m tryl"ll 10 keep . current
liat, which sh'" loin the Olher reprlnls
av. i1ab1e lrom Illi. column to be .vailabla
lrom this .ckl,e-se. Nor yel. though ' WI .t
unt il the l irat ediliOn ~ publil/'led in Ihi.
column. It jus l mlglll . n.wer .11 YOU' ques­
lion• .

As .Iway•• I ,emal ... ,each.ble a t com·
puSe~ 10 75036,2501 . via E·Mall o. on the
COCO 5lG. Feel Irea 10 drop me yOl.l, COfT\>
menl. there as well .. In Ille mall " tile
abOwe .cklresa. II you na"" a question 'nal
Is 100 involved to send on E.M.il. bu t the
ans_ COlJld be sent tnal way. Include
YOU' 10 In YOl.l' lelle,,.nd I will try to send
the ilos we' elec troolcally. I .11m 10 p leas...

St.y tuned to the .....xt few mon ths as
we l0oi< iIlt as many w,.ys 10 gel on RTTY
as w. e.n , Irying 10 avo id lIigh·tick"
items il iIll all possible. I enjoy your inpul.
. nd I.om Ihat in pul I know you .,..,joy my
OI.Ilpu l, right here In "RTTY Loop."

1·800·645·9559

If possible. please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment .

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

If moving, please give both your
old address and new address.

bands used per band. So, on ten melera,
~ upper .ideOand is u....lly Used.
lhese I,ansmiltera will transm it RTTY up­
side down , II used 10 It>e "oorma '" way.
Th.. solulloo Is to switch sidebands, il yOlJ
can. II you can't, then you neve to go back
and s waop mark .nd space somewhoe,e
else io lhe system. et the< 10 Ille way you
.... keying thoe 1.....smil1er. wilh .10 In­
WII1"', or In Ille softw..e you ar. using. if
II Is c.pable 01 doing lnat ~ me know
how things wo rk OIJt .

Rega' d' to a not h.., CoCo Nut, 60b Bill·
son KC2WZ, 01 W8sllleld NJ . Bob Is look·
Ing lor. program tQ use his CoCo on TOO
. ys tems to communlcale with Ille deal .
Such • prog,am i.......abIe in the CoCo
SlG on com puSe"",. This brings UP the
side topic: 01 what 10 do willi YOU' old ma­
c hi n", wilen you co m p u te ,l le . t don 't
know ho w many 01 yOl.l a ,e . w.... Of the
use of Murray machines by the deaf, bul
t'm .u'e Ihat many 01 yOlJ h.ve aeefl this
or Ihat PUb'ic~1ce agency prlnf ill spe­
c ial lelephone number detailed e ilher as
TTY, __ """""'ng Is obwloua, or TOO,
which . Iands for TTY oe-.Ice lor tile ON!.
II you h.ve .n oIde, Model 15 or lhe like
' y lng iIlb oUI. wh y not conlillet a locill l
ageocy and see II It could no t be pul 10
good use serving lhe needsol the hea,i"'g.
impai,ed i... YOU' c:ommuoily. P!.Iblic _ .
riCe i. not al ways on Ille a ir, you know.

I h.o I>oped 10 prlnl aorne photos 01 thiS
yea"s G,ealer ~Itl..-e HlIr'nIlOnte .nd
Com p ute. lesl, s ponso,ed by the Balli·
more Amaleur Radio Club. i... this month·s
column. Unfortuoately. those photos ,
a long wllh a .mashlng one 01 m y youo·
gesl, ,em.in lost with in the bow..ls 01
E.etman Kod.k , some whe.e between
he<e and Rochestet. Hopeluny I w;II lIave
them tt.ck In lime for nexl monlh. I lhi .....
you will enjoy lhem.

MOVING?

Get help with your subscription by
calling our new toll free number:

SUBSCRIPTION
PROBLEM?

d iscussed aboYe. Vatlous keylng ei fCuils
inlerpr1l1 mark .nd S(>IoCe d ilt_I!y. iIlnd
il you ill'. generat ing a posilive vollage lor
m.rk . nd leeding It to an R5-232 in pul
Wh ich expects a nega tive . wa ll you gellhe
plctu'e, The IlOlu lion Is 10 change Ihe way
you are generating It>evoltage. II possible,
or re.d lhe nexl problem and II. aoluliOn
andlry Ihal.

The othe< reaaon lor Ihis Ilappening is il
you we,e lran.mill ing o n Ih. ··w,o ng··
. Ideband. u,i". see why lhls h.ppens .
Starling ou t with the desl,ed HF . Ig na l. ,e-
call the Old ..w, p,lnted here ma y moons
ago: LS MFT_ Lo w Sp.c.. Me s Fin..
Telelype. Now I know 111.1 10 you yo.."'ger
lolks these lell.".. mean nothing. bul lruat
me. Ihey h.ve been . n efleetive mne­
monic unt il recently, Ho .e.e•• Ille SIan­

da,d <HI AFSK Is to h.ve. as I m&ntloned
aboWl.• low ma,k I,equency and a high
spece. Now. II yo u t,an.mll on lowe, eice­
band. the I,equency t,ansmitted i.lhe d lf·
lerence ol ille center lrequency minus the
. udio l'fIQuency. So, • highe< 'udio t......
lor S(>IoCe will resullln . 1ower r1 S(>IoCe Ir.
quency. However. it you ill'" I,anamilling
on uppe, . ldeband, Ih. a ud iO tor>es iIl'e
no l inverted a nd you will be tra nsmilling
upside down lrom Ihe na.mal HF COnv,....·
tlon . This becomes . p,oblem with some
HF "lis which a utom.tlcally select tM
s idebaond based on t.... conven tional SJde-

Ql'I, mat tile potentIOmeter connected to
pin 3conlrola oulput .....plitude. My lI98Ca
teU me that you will get a DDut eo mV of
OUlput lor Ih'ery kiloh m 01 resislance, SO

wllh a maximum 0150k Ohms, you should
be s b le to gel aDout 3 volts peak 10 peak,
more th.n enough 10 drive YOU' transmil·
t"', 1would thinlL 01 course. you wlll.-:l
aorne kind of Slanda", 10 set Ihli thing on
lrequency. wIlich C.Ill range I,om • I..
quency eaunler- they·' e getting IlO eheap
now Ihat It Is hard 10 Imagine being wit'"
out cnec-tc a well-c. llb,a led demodula·
tor . The n .g.ln, II you are building a
demodulator aa well .nd have no Sian­
d.",. II>en wecan gel ""'Y Elns tel ni. n and
~ of relative l'fIQ....cy 'nd motion.
bul be"", you ShOtlk:llind • buddy wlm .
standard you ean . nellOr10.

Good luck_wilh Ihl, erreen. •nd tt>e
Onl' shQWn lasl monlh, yo u s hou ld be able
10 get 01'110 RTTY on a a _ SIring wltl>oul
too much trouble-.aaumlng you haWl a
lerminal 01 SOtIa. 01 course. Bul Ihat la a
top;c lor _he< column!

I have a lellet Ilere lrom Jim Engelen
wotBIE, In Manka lO MN. who la using a
COCO on RTTY a nd w,ll es 01 beIng lold
thai he 1.1 "upside down" when transmil·
tlng on HF. W811, Jlm. Ihe,e are .II leaal Iwo
possIble 'easons lor Ihls happen ing. The
llral is relaled 10 Ille manner of keylng. ..
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ARTER 'N' BUY
Indiw :h,la' (noncommeo'clalj .•.. •..••.•. •. •. •.•.•.•. •.••• ••. • _25c per WOld
Comme<cial . ...•.•. • . •.... •. . •.......... ........ ........ .. 1!lOiI' per word

PfI!pllY"*'1 tly d'leek Of rr'lOnlIY 0tGef is requited wIth .,.our ad. No dIscounts Of

gommi»lont ar" available. Pl....se INIlle)'OUt payment ' 0 13. Ra tes 10< "",;!iple
In&Mtions are available on request.

"'''''" rl isln\! muet per'a ln to a mateur racllo p<odUc!, or slIrv ices_ No special
layouts Or positlOflll ar" possible. All .dv"'l ising copy musl be submitted
lypew' ilt &/l (double-<lpaclId) a nd muS I include lull name a nd a lkl res s . Copy
limited to 100 Words. "",.imum. COunt only WQfds in texl . Adel,ess, I rOlf!.

73 ~nnot ~fy Id\oettising claIms and eannot be _ responsible lor claims
made by the a<;hertise<. Uabjlily ....m be limited 10 malli..... any .......<y correo;.

l iOns in the ne. t a v",ila ble Is_.
Copy mutt be r~_ in Peletborough by tile 51n 01 the secood montn

p<oceding t h " COV9f da'e,
~ake check. payabl e 10 13 Magazine and send 10: AO$s Keny<:>n, Advertising

O"parlrmml, 73 Maglll l..... 80 Pi.... SIreet, Pelerborough NH 03458.

PECIAL EVENTS

MOBILE IGNmoN Sl11ElDlNG. Free litera­
tu.... Estes Engl_Ing, 930 Marl.... DriWI.
Pol1 Angeles WA ll8362. BNB006

MILITARY TECHNICAL M"'NUALS lor old
and obsolete equlpmen1.ll().page cal alog,
$3,00. Mll i la'y Technical Msnual Service,
2266 Senauc AYlt.. Long Be;teh CA 9081S,
8 NEl(W$

NEW HAM-SWl SOCIETY lor unity of
UlOUghl ,\ lea,ning. ()pen 10 all. Many top­

ics, . ...a'ds, free .d space In perlodic.l.
soclel y net. museum pa,tlc lpat lon. Shac~
plcs ,\ OSLs ...elcome, Wrllers needed

SASE 'or info 10 RCSW, 32 Apple<;J"te,
Bennington VT0S201. BNBI97

THE DX'ERS MAGAZINE. Up-l~Ie, In­
formallYlt. Interesllng. Compiled and eell l·
eel by Gus Browning W4 BPD, DXce Honor
Roll Certlflcale U , Send for I ,ee sample

and subsc,lptlon Information tod ay. PO
O' . ...er OX, Cordova SC 29039 8NE!261

CASH PAlO lor t••ff~ ,ada, equ,p­

ment W"'e or call: Brian R Estenn.an. PO
80_ 8Ul , NOl1hlleld Il 60093; (312)­

251-8901. BNB271

COPY SATELLITE PHOTOGRAPHS, ...eal h­
er maps. and p.ess on OU, mllilary·surplus
l acslmlle recorders. Reco<ders are SOl i<\­
Ilale. oual-speed. and fu lly "UtOfTUl tIC.
!At.log a.vall.ble, At lant IC sales. 3T30
Na.ul lh.... A....., BrOOklyn NY 1122. ; (T18~

312-0349. 8NB280

$SSSS SUPER SAVINGS on electrcnlc
parte, componenls, suppli..s, and ccenpct­
er 'CC8$SQfles. F'1Ml .co-page Cal alog tor
SASE. Get on 0Uf mailing IISI. BCD Elec­
1'0, PO 80. 830119, Ricl\ardson TX 1S083;

121.~11D2. BNB289

ATl...S 3SOXl OWNERS GROUP. rree
ne ...slen ..r. Send CSL ...ilh rig sin and
SASE, Know peopl .. ...ho l epalr them? In·

Usf""'" in /his QOI1umn _ p'fJ'MJINJ I,.,. 01
charge on a~~ twlSiS. rr. 101­
1o"';flQ ifllormafiOrl slloul<1 ba included;fI
IYltfY lIf1f>OUrJCe"""' l: sponsor, e....rII, dale.
lime, place. d iy, st. le, adm,saiorl cha,ge (it
any), ItMlu res, t.'~·;n frequencies., and Illfl
name 01 .mom to cor>taet for lurTher informe­

fion.~s must ,. ,ece;W(J ~
73 MsQszIne ~ 1I1fI fira l 0I111f1 fI'IOf7fII, _

l orm " t lon to 'h",e? Ouestions? Rod
NSNM, eo. 2169.... sanl. F.. NM 81!iOl .
BN8291

1985 " BLOSSOMLAND BLAST." Sunday,
OCtober 6. 1985. W'i te " BLAST," PO 80.
HS. 51. Joseph MI.9C:lM BNB296

FINO OUT whal else 'tOO can hea.' onyou<
gene<al..cover.ge "ansce;_ or ,ecei_.
Join a shott ... .... radio """"'ng club.
Compl..t.. Inlormation on major North
American cl ubs and sample ne...sl ..tl e"
$1.00. Associat ion 01 No,th Ame,lc.n
RadiOClubs, 1500 Bunbury Drive, Whinier
CA90601. BNB310

CX7 REP....RS. Mar~ Ma~~ern, 231$
Derb y SI., Berkeley CA 9H~: (. 15)­
~9--Il2 1 0. BNB320

OX ADVENTURE on Monls.." a!. only $2501
...eeI<. Del alls; Chod Harr l. VP2Ml., eo.
ol88l·T , Sanla Rosa CA 95olO2. 8NB321

IMRA_ lntemal iQnll Mission RadIO .....SO­

cia lion, Forty eounlrieS. 800 memberS.

Assi lls misslona,ies ...l lh lIQulpmenl
loaned, ...eekday net 14280 MH z, 2:00­
3:00 pm Easlern , Brolher Bernard Frey, 1
Pryer Manor Road. Larchmonl NY 10538.

" "'"
FREE: 100 0SLa ... lth " III O<doer. Sample$
!SOl Gazebo Press, At. • Bo_ . , .t8, LaPl.,a
MO 206ol6. BNB32T

elECTRON TUBES, ,eceivlng, transmit·
l ing , micro....ve .. . a ll lypeS a.a ilaDI ...
La.oe inventory me"ns ned-<lay Shlpmenl
In moel cases , o.lly Elect ,onics, PO eo.
!i029, Compton CA 9022. ; (213j-n• .12!>S.

" ""
WANTED: r. d,os. lubes pr.l939 for my

coll..cuce. Ho..."rd Stone, HCR·3. 80.
. 18, Dee' Rlv..r MN S663611NB332

months prior to "'" monm '" "",;m file _t
I.~'" place.~ to ErktotialOtticrM. 73 Mag.

a.zi.... Pine St.. PeIeft>o<OUIJfI NH 03458.

KALAWAQ COUNTY HI
JUL 25--28

The Kaual Ama l"'" RadiO ClUb ", ,11 op­
erale lIaliOn KH6F l rom K. I. ......, Counly,

CODE·PRACTIC E PROGRAM S dls~,".

\of IBM PC, PC/ir. $10.00 pp<I. And'ew
Modlal131N3EGH. S O",by Pl"ce, N.. ...­
tc...n PA 1~. BNB330l

HAM TRADER YELLOW SHEETS, In our
2.th yea,. Buy, s...ap, sell h"m-' adlo ge'"
PuDlII/'lecl l..ice a monlh dS qU ic~ ly cil'
culale-no king ..all tor lts. SASE lor
sample copy. $10.00 10< one yea. (2. is­
suesl. PO eo. 3S6. wr-ton IL 6()lB9.

""'"
a SL CARDS- 50 fa' $S.oo and 100 la ,
$6,00, poslpald. Kenneth Ha nd W82EUF.
PO eo. 708, East Hamplon N Y 11937.

" "'"
CO" MODORE Aul horized 5eI'rice Cenlel.
2..hr. ..,rvic... WA2AJO, 303 S. Vermont
A. e., Roya l O.~ loll ol8067: (313)-399-3990.
BNB337

ST"'RT CO PYI NG CW TH E EASY WAYl
leam 10 copy COde lll<e lhe p<os! Gain on­
l he-lif conli<lenCe QUic~Iy' Easy.to-Ioam
....:>rlWecogtIition system for the hllm wl'lO

alre.dy knows lh.. code. l """ay money­
back guarantee, oreee the OSO-Tralne'....
Code Course , Send $1•.95 + $2,00 sh ip·
ping and hand li ng (IN resld..nt s adll $O.65f
10 AVC Innov.tlons. Inc.. Depl. 7C, PO Bo.
2Qol91, Indianapolis IN "622O.11NB33ll

" ORSE·CODE TAPES AN D RECOR DS,
Healh~lt cQ(le osci'latOl $10.00, de elec·
t ,onlcs COu,se $25.00, old tubes. unused
MOloro la CB and antenna $15.00. three o ld
FM transceivel s, misce llaneous eiecnon­
IcS parts. Ma~e an oller. Call (301)-931·
0286(Beltlville MOl. BNB3ol6

RADIO TR...NSCRIPTION DISCS W"'NT·
EO. Any size. speed. W7FIl. Bo_ 72.­
WG, Redmond WA 98073-012. BN BJ.41

R... DIO O F FICER WAN TED, FCC and
USCG licenses lind 6-montn endorsem..nl

'1I\1 " l fIlll for~ngemployment b c....
Ienl money atod l l inges lor lechnically
qualified pt!'fSOI'I, send ....ume atod copies

of liCenses 10: eo. NH 2.93. 810 Sevenlh
Ave., Ne... York NY 10019. BN B3ol8

C"' Bl E CO NV ERT ERS. Lo...esl p,lce.
De"ler inqul 'i... accepl ed. Quanllly dis­
c"",nl• . F,ee c.a l'log. PG. Video CorP.. 61
Galcnelt St . Dept 73, Bull.1o NY 1.212.
BNll3I9

ANTIOUE RADI OS, schem . tl cs. lut>llS,
andlite,alu'e Send $1.00 to VRS(Sn , 376
CIII..y Rd., Manchesl e, NH 03103, lo r a
larllll calalog. BNB350

TOO MAN Y MICROPfooIONES on you. op­
erlling desk? Wit h the StSCO modal 812
ml~' conlrol 'tOO ean now use one miclo­
phone ... ith _ al rigs. PrIces Sla" al
$15.95. Sou th..rn Insl,umen tal ion, PO 80_
5091. O"nond Beach FL 3207.: (900\)-673­
1059. BNB35 1

a leper sell_t on the 1.I.nd 0 1 Malo­
~.i, on July 25-28. 1965, Opefation will be

on 80, 40, 20. 1$. 10. and 2 melers u"ng
SSB, FM, and CWo To QSL, send an SASE
(or SAE andlRC) 10 KH6 F, PO 80x 67S. Ko­
loa HI 967S6.

OKLAHO..... CITY all.
JUL2$.28

The Canlral Okl.hom. Radio Amat eurs
(CORA) ...111 sponsor H.m Holiday 65 (HH
6S) and the ARR L Oklahoma Slale Con­
. enllon on July 26-28, 1985, et the LincOln

Plaza Inn, Oklahom" City OK. P''''' e<;J lsl 'a·
tiOn ..Ill be $8.00, $of.OO tor each non-ham

lamily member. Re<;!ist'alion at lhe clOOf

coco SOFTWARE by dllalOG' Comp<e-­
hensiWIlogbool< prog,am. OXCClWAS~
I . Dn .. , CoCo w erse "" ,n terl.c e, dls~
utilities. Wrll.. or call l or tree c.,alog
da l aLOG So fl ...a ,e, WA.FNG. PO Bo.
10531, Jac~sonville FL 322ol7: (900\~396­

&>72. BNB3S2

REPLAC E RUSTED ANTENNA BOUS ..,th
slalnless sl.... . Small qua.nllllO!-s. Ir... cat­
.Iog. EI...ic~ , Dept. S5ol. 230 Woods lane,
Somerdal.. NJ 080B3. 8N B353

3-500l. $10.00 ..ac h pius Shipping. 5O-yea,
collection 01 tubes. WSQJT, PO 80. 131S1.
EI Paso TX 79913; (915)--5J2·2509. BNBJ5.4

" OVIN G TO CENTRAL FLORIDA? se.uli·
'ut OTH, mlnules lrom D,sney World , 2,700
all.condilloned squar. leet, lovely h all ·
aCre ...ooded 101. pr.. stigious nelghbo,·

hood, Three bed'ooms. ' ...0 baths, fl,e­
place. sophl. tlcaled ham sh ack, g.me
room, sc.-...:l (lOfCh, sun cleek, ~rste
matchIng 6Q().tqua.,.IOOl uli llfy buildIng
(ideal 101 _S/'lOfl or in-la ... sulle!. Fur·

nlshlngs poIIlDle. Includes 160' Rolln .SG
co ns l ruc l ion tc ...e r. Wlison S·.. lem..nt
mon-obal1ders (10, l S, and 20 melersf, In·
vened·V dipol..S (40 and 80 meters). 13'
Ea"h·Slal lon salelllle sysl..m. Many Olher
amenilles. SuQ&rlallYlt OTH tor reti"ng fa·
d lO amalll\l'. $H !>,OOO. lerms r>egollable.
For Inf.."",.,l iOfl. pictures. etc., ca ll Don
W,fJTK. (3051-296-3116, or ..."te (IOCIress
OK In Callt>oo~). (MOVing to $300,000 IlOme

ne. I dOO" ) BNB3S5

W"'NTED: schemalic s ' 0' M oI O, o l.
Uol3GGT tube- lype VHF POl ice Iranscel_.
Emil Kuba.neIc W88VR, 6298 Old AlleQln
Roell, Saugatuc~ MI.!M53, 8 NB3!i6

CO....ODORE 8-( CW INSTRUCTOR PRO.

GR "'M. Ge n.. ra tes CW on TV apea~e '

R.ndom cod... keyboard input. or p,ere­
Corllecl "CW Tella," Charatter Speed and
apaclog sel Independenlly. Designed tor
cl.sses .nd Inc'easing code spe..d.

$ l S.00-d l s ~. l1 " or c lSse"e (specify).
Denn.. Olver N78CU. 22000 S. Tonyll Ct ..
Beav..rc....... OR 97000l, BNB357

905GB: My logs sho... thousands o f un·
cl.lmed OSL cardS f,om conlaCls in 1918
from Atrlc• . To claIm yOUII, send OSland

$2.00 to: 905GB, PO eo. 193, FI.".lone
CO tlOS2O. BN8358

HAM$WA P ne...slelte'-now taking free
ads, Buylsell /l'ade, pius equipm..nl dis·
counts . Must Include phone. 12 Issues
$9.00. H. mS...ap, PO 80••20111 , Sacra'
menlo Cot< 958ol2. BNB35&

KTSB "'NTENNA. 160m-10m, no trape.
$!i9.IIS. we. lhef -boot ~II , $69S. Clpen-..I.e
feedllne, roller IndUClors. anl enna ecces­
SOII..e, and much more! Kllo-Tec , PO llo_
1001, Oak Vie... CA 93022: (805)-646-9645.
exeseo

w.11De $10.00, AClivi l ieS WIWInclude CQII\­

mercl.1 dlspl.ys, I lea mar1let ton salurd.y
onlyl, aCWA bl..a~fasl. MA RS, SMIRK.
O~I'homa Repeate, Sociely, license e' ,
ams, and various lechnical and nonlech·
nic.1 lorums. For more InlormaliOn, wrll e
H. m Holiday 1965. PO 80_ 60093, Ok la·

r.orn.. City OK 731"'.

GREENSBURG PA

JUL28

The Fool hi l iS Amaleu, Rad io Cl ub , Inc.,
... 111 sponecr l he sevenl .. en t h annual
G'eensbu'g HamIel! on Sunday. July 28,
1965. al the NevIn Arena, Gleansbufg f'll. .
TI(; ~et s ...ill be $2.00 or 31$5.00. IfIOOOf II-
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bin ..ill be $5.00 a l'ld tailgating ..ill be
12.00- 1l>e<e ..ill be re l,"""*,,ts. Ta illAn
on 141]81.18. Fot lurc het inlormation, 84­

"anee registra tion. or taDIe$. ...ril" FA Re.
Inc.• PO Sol 23(1. G.eetlsD!.l rg PA 15601, or
ccntect WB3KJH

OENVER CO
J Ul 3O-AUO 1

Th. Amat.u ' Radio MOl o rc yc le CluD
Roc ky Mounta in Roul'ldup III .. ill be held

J uty 30 through Aug us l I. 1985. some­
_ rf! ..est 0 1 [)en""r CO. Tile eeectree..
lion .. ill be named la l"r. Rid ing radio ope"
I tOfS c heck th . ARM C Nelon Thu.sday
nlghta .03OO UTC. 7237.5 kHz. Send a b us l,
nel 5-l lze SASE to Gary McOullie AGIN,
Rt. " Box "64, Baya.-cl NE lIll33<I, a l'ld ask
lor net inlormatlotl.

AUSTIN rx
AUG 2-.

Th" Austi n Amateu, Radio CluDa nd th e
AuStin Repeat e' Assoc lallo n. In conjunc ,
tion ...ith trle Texas VHF·FM Society, ...111
sPOnsor th" tlll,d annual Auslin Summer­
le l t on Aug ust 2.... 1985, at t/'loe Auston
Manioll Hotel, Auslin T)( (interseclion oIl·
35 and US 290. on t/'loe nortl>N.lt side 01
Aust ln~ RegIStri toon 101 all people 18 and
older is $5.00 In adYance. S1.CIOa t lhe dOOl.
S...a plest lables ...111 be ."all able on a
Ilrst-(;ome , !llll·served basis beginn ing al
8:00 am on Salu 'd a y. Swapl"sl lees are
SI.OO per table, with a lw<)-Ia b l" lim it Pel'
,,,,is"anl_ F9alurn will include semina.a,
a OCWA-sponso,ed hospitalily suile,
deaIef displays. license e XAma, and alter·
nat. actiYilles. Ta lk';n on 146.341_94 al'ld
14e.191.19. Fa< more inlormation, contacl
Aus lln Summerf...t. PO Bol 134 73, Auslln
TX78711.

POMONACA... ,
The Trl-County Amat" u' Radio Assocla ·

lion will SPOnSOf a haml""l on Saturda y,
Aug ust 3. 1985. I.om 8,00 a m 10 2:00 pm.
Indoors a t the Pa loma'e s PaI1< Rec'eatlon
Hall . 491 E. A"ow Highway. Pomona CA
(N. l id. ot Arrow Hig hwa y a l O'ange
GrO\l., between Towne al'ld Garey). Admi5­
sian ia Sl .oo. A limlled numbet 01 2·112 ><

8 I~ will be a"ailabla lor S5..00 Pel' ta­
blfI. Setup is at 1:00 am. Tables must be
rea .....ed (c all J oe lyddon WB6UFX a t
(71 "}-98Q.4~1. R. lre.hmentl and flee
pal1<lng will be a.a llab le. uceeee u ams
will be ; I.en , fo, mo'e Inlo ,ma lion o r 1o'
ad"anced ,egist,a tion (m a ke checka pa y·
a ble to TCARA), Mnd an SASE 10 Joe l yg.
don WB6UFJ(, 6879 Sa.-cl Streel, Alia lorna
CA. 91701 .

TALK SO THEY MAY WALK
AUG 3-4

The Kansas City MO A,arat Sh,lnlt Ra­
dio Club (WAlI NQA) will host Its seco nd
annua l ta lk-In on Aug ust 3-". 1985, 10' the
bfInoelll 01 the Crippled Children's Hosp~

lals. We will look lor you on lhe air lrom
10:00 am 10 10:00 pm CST. w" will be on
lhe lower 10 kHz of 80, 20. 40. al'ld 15 me­
l.... as _II as lhe~terNO'Iice batKl.

W" will o ller a IWO-ColOl certilicate wilh
youl call a nd name, Send a la rge SASE
a nd St.OO 10 est, Manager, M'. J V. FOUSI
KAlI GBK, 5240 N, Palme., Kansas City MO
64119

JACKSONVIllE Fl
AUG :t-..

The t...-.,llih annUliI G,.,.l", Jaoc~lOI>Yilllt

Hamlest will be held on August 3-". t985.
I,om 8:00 am to 5:00 pm on satu'day, a l'ld
f,o m 9:00 am 10 3:00 pm on Sunday. a t lhl!

JaCkson"ille Ci"Ic Aud,torium. on the
wa terfrool In OOwntown Jackson"il"". Ad­
missoon;s $.4 ,00 and ChllOren unOer 16 will
be admilled tree. S wap ta bleS a'" S9.OO for
one day al'ld S15.OO lor both d ays. Fo,ums,
meetings. techn ical p,esent a lions , a nd a n
e . hlb ito,s· area a nd meoor swap a 'ea will
be leatu 'ed. The rac ililie s a re comple lely
ail conditioned. FOI motlt inlOimatioo, tao
bl" ,e se rva h o ns . or hOlel In rormallon ,
send an SASE to tile Jac~lOI>Yil"" H.....
lesl ASSOCiallotl, PO Bo. 231301. Jac~son­
",lie Fl 322" t .

GLENN 11I1
AUG ..

The Biack RI"er Amate u' Rad io Club
will sponsor Its ann ual VHF Pic niC and
S..ap sl'ld S/lI)p on Sunday, Aug us l 4 .
1985, lrom 10:00 am 10 3.110 pm. a t the
Well Side Alle g a n Couflly P ar k near
Gr.nn MI (10 miles north of South Ha"""
INa 1-196, Exit JOl. Admission will be S2.oo.
The.e will be teee table al'ld t,un~ sales.
The.e will be picnic tables . a p layg,o und .
a Lake Mic higa n beach. a nd ample pa,k.
lng, There Is no lood "el'ldor in th e pa'k.
For more Intormatlon. contacl Ed Alde r·
man Kl8l, 56500 48lh A"".. laIwrence 1.11
49064: (61~7"'3567_

PITTSBU RGH ""
AUG.

Th e " 8tll annual Sout h Hills Bra ",·
pounde,s and Modulato rs Ha mieSI will be
he ld on Augusl .., 1985, I,om g:OO a m 10
4:00 pm, at the Soulh Ca mpUI of the Com·
munltyCoilegeof Allegheny County, pm.
I)u'gh PIil.. TlCk"t..... S3,00 each or Iwo lor
15.00. Featu,... lnclude OSCAR. ATTY. and
packet 1()I'IJoma, plus a flea. market_ TiIIlk·ln
on 14e.13I.73 al'ld 146.52 Simplex. For mor"
Informa tion. conlact Bill Ga,di ne" 4756
Child O,i"e, Plttsbu.gh PA 15236.

lEVELLAND T)(....
The Nort hwest Telas Emergency Nltt

and t..Ye!tillnd Amateu, Radio Club will
sponSOl ll'l$i, a nn ua l picniC a nd tailga te
swapleSI o n Sunday, August 4, 1985. at
7:30 iIIm . al Ihe City Pa.rk in t.e".lIand TX.
Adm inlon Is f, ,,.,. Food and d,ink will be
a"a il8Ole . Talk"n on t 4e.8B (.epeater). Fa<
lutlhe, Info ,matlon. con tac t J o h n Be ll
W5N G X, 208 Pa l Streel. laI"e lla nd TX
,.".

ANGOLA IN
AUG 4

The Ste uben Counly Radio Amateurs
will SPOnSOl tne 211h annual C,ooked lake
Hamlesl and FM PIcnic o n Sunday. Au­
gust ... 198!), al CrOOlled laIke . Angola IN.
Admission is S2.50. Thete will be an e .h~

Dillon hall ...Ih liIIIlIes lor -.dolI and a
large eleclronics Ilea. mal1<et. OYarnight
c amping will be auUable (Imall leel.
PiCn lc 'sty!e BBO c hiC ken will be se .....ed.
Talk·ln on 147.811.21 a nd 148,52. For mora
inlorma llon, S81'ld an SASE 10 Donn lsild
WB9YIT, PO Bo. 330. Angola IN 46103.

INDIANAPOLIS IN
.00 •

The WA9$NT Amateur Radio ClUb will
Sponsol Ita a nnua l s .... pfest on Sunda y,
Aug us t .., t~, from 8:00 am 10 " :00 pm,
a t lhe ITT TeChnlcalln$litute. 9511 Angola
Cou rt (ac ross 465 teem Pyramldl ), Ind ia·
napolls lN. Fleill·milll1<e t M tu p will begin a t
6:00 iIIm. Ad missio n Is S2 .00: I t udltn ls
Sl .00. Ft........l1<e t space will be SI .OO iIId­
d ilional. Special leatu.es include a larlll"
Ilea marke t, a n electronics equlpmenl
a uction. and ,,,".'hments. Ta l~ ' i n on
146.94 and 3.910 plus 01 m inus , Fa< addi·
tio na l lnlormat ion. contac t Oa.e J ohnston

-
for Kenwood TH21, TH31, TH41

HANDHELD
2-MEI'ER TRANSCEIVERS

Pl_ add . 3 tor Shipping and Handling. Call tor COD
Information. Florida ReBid<mlB Please Add 5 % SalOB Tax
To All Orders.

----====-FASTCHARGER

IN'I'RODUCl'ORY

PRICE

Features:
e Charges in 15 minutes
e Con s tant Current
e Automatic Voltage cu t-off
e Battery does n't h eat-up
e 12v-14vdc input.
e Charge from any point in discharge cycle

without developing "memory"
Proven in daily use
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Charge-Rite I
P.O. Box 17015 I

Plantation, Florida 33318 I
I 305-475-0545 I
1 ---------------_1

•

Selling 73 for Ra­
dio Amateurs will

make money for you .
Considerthe facts:

Fact #1: Sell ing 73 for Radio Am·
ateurs increases store t raff ic-our

dealers tell us that 73 for Radio Amateurs
is the hottest-sel ling amateur radio magazine

on the newsstands.
Fact #2: There is a direct correlation between store

traffic and sales- increase the numberof peoplecoming
through your door and you'll increase sales.
Fact #3: Fact #1 + Factl/2 = INCREASED $ALE$,which
means more money for you. And that's a fact.

"7!:) for Rudio
I ,JAmateurs

80 Pi.,. street Peterbo.ough, NH 03.58

800·343·0728

For information on selling 73 for Radio Amateurs, call
800-343-0728and speak with ourdirect salesmanager.Or
write to 73 fo r RadioAmateurs,ao PineSt., Peterborough,
NH 03458.
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K9H DO. cIo m Technical Institut• . 9511
Angola Court, Indianapolis IN '*6268;(311)­,,,....

WORLD POLlCE/FlRE GAMES
AU G 4·7

Th. San Jose Stale Unlve lsity ARC will
operal. W6YL to comme lTlOfat. the 1985
Workl PoIice.'Fil. Games. Opelation will
be from: 1900 UTC Aug ust" to 0700 UTC
Aug us t ~ 1900 lITC Augus t 5 10 0700 UTC
Auo us t 6: 1900 UTC AuguSI 6. 10 0700 UTC
Augus l 7. Tt\efe ..iII al$O be some apera·
lion August 7 throtlgh 11 . Frequencills ..ill
be 3,670. 7.2olO. 1" .270, and l ol7.555 for
phone; 7.125 and 1",040 lo r CWoFor a spe­
cial ce rlifica te. M nd a large SASE to SJSU
ARC, cIo Student Programs and Services.
Bo. 2, san Jose Sl.,e UniWlBity , san.losft
CA 95192.

ROCKfORD IL
AUG ' - 10

The Antique R.d IO Club 0 1 illinois will
sponsor Radio le s l 85 o n Aug ust 9- 10,
1985. at lhe Cloc k To..e r Inn, Rockford IL
Eve nlS Include . lwo-day s ... p . nd Mil
M u lon. presenta lions on Al..al81 Kent.
ledio ,"toration. and F!eoinald A.. F1lssen­
dell. Adisplay of ledio m-tilIIng ..ill also
b. f• • l u r.d . Th. convention ..III CO n­
c lude ..ith a banq uel .nd . ..a rds presen.
tatlon. For fTIOIe information. .., ne Joe
Will is , PO Box 14732, Chicago IL 6061 4.

MONSTER O f WALG REN LAKE
AUG 10

The PlNo Ridge Amal.....r Radio C1ub ..1II

opeI.,e WlFLO from Hay Springs NE. lhe
home of the fa mous monst81 of W. lgren
Litke. on August 10. 1965. The oper.,ion
.. ill s t.rt al 1700 UTC .nd run un lll 2400
UTC, 35 kHz up from me boncm 01 th e
Gener.k lns phone bands , IlO-1 5 me te" .
For a specia l comm&mOra live OSL, se nd a
large SASE 10 N'BUN, H.C. se. eo. 191 .
Ha y Springs NE 69347.

CHARLOTT E VT
AIJO 10.11

The Bu rling lo n Am. leur Rad iO Clu b,
Inc ., ..III aponsor lIS annual BARC Inter·
national Hamfest a t Ihe Old Lantern Ca mp
Grounds In Charlone VT on Salurday and
SuIlCUlY. Aug us t 10.11 . 1965. Adm lU ion is
$4.00 pel person lor bolh days. ..Ith chi~

d r. n under 12 go ing Iree. FI••-m.rket
space outd<>ofs ..ill COSI $2.00. FIe. _ r·
ke! space Indoors ..,II cost 15.00, For Infor·
mal lo n on o vernlghl c am ping. con tact
campgrounds. Actlville s ..III Include a n
RIC model ai rpla ne sho.. a nd a CAN·AM
tug-ol-wa r. Talk-in on .3olI.9<I , .011.61. a nd
.52. P le ase dlreC I que l ies to Ro g e r
WA10ZE. a nd lIea-marl<.t space queries
to Bob WIOOO. both a l Bo. 312. Bulling­
ton VT 05«12.

BROOKFIELD ZOO
AUG 11).1 1

The Chlca QO S uburba n Radio Assocla·
tlo n wi ll opere le spec iel ·e venl sla llon
N9BT 'rom thoe 8 ' oolclield Zoo. 8 roolcfleld
IL, 10 C_ate I.... zoo's a nnu. ' Country
F.ir Days. Oper.lion ..Ill be on Aug ust
101h S<1d 11Ih, from 1500 lITC to2300lITC,
using the phone Irequenc ies of 1"6.55.
l ".~, .nd 7.~ MHz. A speci., OSL card
fea turing the zoo's Clydesdale dr. 1t ho rse
team will be senl 10 Slat iona lhal Mond
thei, QSL ca rd a nd • • fOSAS E to: N9 BAT
Specl. 1E.ent. PO Bo. 88. Lyons IL 6053<1.

CANYON n
AUG 1~1 1

The Panhandle Amal"",r Radio ClUb ..ill
sponsor its llfh .nn uat PARC·Golde n

SC>reed Haml..t on Sat ...r(\I.y .nd SuIlCUlY.
Aug ust 1~11. 1965. beginning at 9:00 am
on sat",lday . nd 11:00 on SuIlCUlY. lit
the West T.... Sla te llni ty Ac li. itl...
Cent8l, Ca.nyon TX. AdmlsSlon . t the dOor

Is $7.00. Pre-reolstration Is 16.00. There
will be commercial d lSlr lbul ors . de.le rs .
lind . Ilea mark.t. AM SAT will be rep'e­
MInted and upgrading ex.m. .. ill be ad­
mI nist e re d. Fo r lurlhe' in fo rm. llon ,
contact Rusty Jna<J p NU!>P . ,~
0818 ewIIIings, or write PIIlRC Hamf...t,
eo. 1524. Amarllio TX 7'9105.

MARION IN
AUG 11

The G,and Cou nty Amal. ur RadiO Club
.. ill sponsor lis 6th a nnu.1 hamlest on
Sund a y. Augual 1 t, 1965, .t the ....H F. lr.
grotlnOs. M. rion IN. This ARRL _t ..III
open ilS doort lit 8:00 .m, leatunng r.
freshmenls. I... parl<ing. • nd license • •.
ams. Ta ble I.HfY.tions .re SZ.OO pel 8­
fOOl ta ble. Don.lion ..III be $2.00 in . d­
vance, $3.00 .t the ga le , For furlhe, Infor.
ma llon 0' ticke ts . se nd a n SASE to Brooks
Cla rk WB9 EAP. 2202 Soulh Boots Street.
Ma rion IN 46953.

SQNOMACA

AUG "
The Valley o l lhe Moon Amateur Rad io

Club ..1II hold lIS 5th a nnuel " Ha m" break·
last anrl swe>'fT'eet on Sund.y, Augus l 1I,
1985, al lhe Sonoma Communi ly Cenler,
276 East Na pa Street. Sonoma CA. lrom
9:00 am 10 " :00 pm. Admission will be
$1.00. S""I> tableS can be llel ...p from 8:00
am. ..ith . ...11 spaces fllRl,ng lor 15.00
<JSC!'I. Pl. n on bringing your own table. as
II'MIrlI are limited lables available. An 1111
you c . n e., lIfeaklast ..ill be sc"" ed h om
9:00 am to 11:30 a m ($5.00). There will be
a n open auction beginning a t 1:00 pm. Dis·
plays will Inc lude RTn', computers, hlgtl·
. nd Io..-ba nd sta lions, a n ARRL !arum.
aUf cf ub/pollce d ella llmenl e mergency
communicllhOl'lll .an, slide sho'I<s. III'Id
dealer displays. Talk~ n on 147.41 simple.
and the IocIII 1.....6511 45.2S a nd 1"6.131.73
repealers. The mission muMum. h iStoriC
Sonoma Plaza, and the Sebaatiani ..inery
. re al l wilh ln • shoo two-block w. lk. For
rase .....a lio n o! swa p sp. ces or lor lurlhe '
Inlorma lion. c .1I Darre l J ones WD6BOR al
(701)-998-«94. or .. rite h im a l 358 Patten
Sireel. Sonom. CA 9$476-

SOUT H CHARLESTON WY

AUG "
The flrs l annu.1 Ch.rleslon Area H. m­

I. s t a nd Computer Show will be held o n
Su nda y. Augus t 11, 1985, flam 9:00 a m to
4:00 pm, at the South Charleslon Commu·
n ity Cenl81 (InWsta le 64. Exn 54). Admi.
sian is 13.00 . Fle a ·m . rkal sllaces .,a
S5.0ll- 1"he<e .. ill be ",n a'l-l~ flea mar·
ket and an i~ pool ..ill be ••• li.bIlI.
$CrICK'Mad _ Ia include tactlnical .nd
OX foruma. Dealer M fup is on Satu'd.y.
Aug uS! 10. Tal k·in on 146.281.88 a nd ' 46.52
s lmllle • . This Ie an ARRL·aa nc tioned ha m·
fe s t. For IUl t he r in lorm. t lon , send en
SASE to Mac McM illia n, 2537 Latwood
Ol ive. Ch. rleston WV 25302: (30<1)-~6­

8lXl6 Dealers cont"'Ct T8Iry San""', 218
Fo rre " t Ci fCle , South Charleston WV
253ll3; (304)-7&.«1198.

GEORGETOWN KY
AUG 11

The Blue g rass Ama te UI Radio Soclely
..III s ponsor th. Centl.1 Ka nt...Cky ARRL
Ha m!as t on Sunday. Aug uS! 11 , 1965. from
8:00 am 10 5:00 pm, a l I.... seen Counly
High School. Longlick Road.nd OS Routa
25, Geo<gelown KY. Tlcke lS .re $3.50 In
advance .nd S4.oo a t lhe gala. There is no
Cfl.'ge lor out .1de 1I"".....rk.t space Fe.

tUles ..Ill Inc lud e technical fOlums. I;·
cense • • ems, .... rds. and e.h ibits - 1I11 in
. il<Ol'l<1,tioned lacllihes. Ta lk ~n on .76/
.16. For fTIOIe informalion 0< licke ts. Soe'nd
.n SASE to scali Hackney f(14LE. 629
Craig Lane. Geo,gelown KY 40324,

WILLOW SPRI NGS IL
AUG 11

The H. mlesleB Radio Club. Inc .• will
sponllOl tl'oeir 51s1 .nnual hamfnl on Sun­
day. A\IOus l 11, 1985, . t Sant. Fe P. rt<,
915t . nd WOII Road. Willow Splings IL
SOUlh..est of Chic.go. Thale ..1I1 been • •.
hibitor pa.lllon.nd the fa mous swappell;
row. Tickets a t lh. gllte will cosl $4,00: in
adva nce $3,00. Talk·ln on 146.52. For lick·
ets, m. 1I c hac k or money orde< to Ham­
lesters . PO Bo. 42192. Chicago IL &0642.

ST. CLOUD litH
AIJO 11

The SI. Cloud Am. la ur RadiO ClUb ..ill
hold. h.mlesl on Aug usl11 , 1965. al lhe
sauk R. pld s Munic ipa l Pari<, o n the no rlh
edge 01 S.uk Rap lda o fl MN HIUhw. y 15
(8ef1ton Drive). OiSlll .ys , de mons".tions ,
and tradfla ..Ill be featufed. Ticka ts .. ill
COSI $3.00. Thefe ..III be. snack count8l.
Talk.... on .3olI.94 Pf'imary..6151.015 sec­
ondary_ For furl,* 'nfonnlltion contact
SCARe, Box loll . SI. Cloud MN 56302.

DALTON MA
AUG 11

The No rlhe rn ee,kshlre Amat eu r Radio
ClUb will spanSOl' a hamf8'll1 on Sunday ,
Auo uS! 11. t965. beginning a t da..n. at lhe
O.lIon Amencan legion. Route 9. Oallon
MA. Admillllion Is $1.00. ..ith XYU . YLs,
a nd children adm illed nee. A fe .. t.bles
..ill be aVllil",bl. a l no charge on a 1i1S1­
come, fll st ·se rved basis. Fo od .. III be
ava ila ble , Free overn ight ca mp ing will be
pe rmiUed on Saturday nig ht IAugust 10)
beg inning al6:O(1 >'fT'. T.lk·ln on lol6.91 .

BREWSTER NY

AUG "
Th e P u l nam Emelg e nc y Am aie ul

,....'118 (PEAR4 .. ill sponSOl' Its IInnual
Elacllo n lc ll E.u• • • g.nla on S.tuld a y.
Augus l 17. 1985, fro m 9:00 am to 4:00 pm,
at lh e J . F. Kennedy Eleme nta ry School.
Bre..eter NY. Genera l adm ission .. ill be
$2.00; lableS .. ill be $5.00. Walk~n license
e.ams ..i11 be given on II firs t-coma. llrat­
se<ved basis. T.lk~ n on 1.....5351145.135,
For ad'v.nce table regiSII .'ion and infor·

tion. contact R. Dillon N2EF.... RFD 117,
I Courl, Bre..Sl8I NY 10509,

GREEN B
AUG 11

The G'een Bay M,ke a nd Kay ClUb 's
S<Jmme< S..a plesl .. ill be held on Satur­
day. Aug us t 11. 19l15. • 1the Ash...utlenOn
Community Cen18l. Anderson OlIve. lo­
caled acrose 110m Baypark Sq....re Mall
(ta ke ttle Oneid a Street Exit olf ellller H..y.
17201 US Hwy. (1 ). The re .. ill be free ad­
mission and parking. Doors ope n et 8 :00
a m. 6-loot lables .re a . a lla ble by rese.....a­
lion al a ch aroe 0 1 55.00. ..Ilh .....t.ble
limit. FOI turl her Information. conlact Bill

Johnson N9CNO. 21n Orne LitNo, Gmen
Bay WI 54304: '414)-494-8948.

OAKLAND NJ
AUG 17

The R.m.PO Mounla ln ARC (WA2SNA)
will hoid Its 9t h annual Uea markel On Au­
gust 17, 1965,.t the oakla nd Amelican le­
gion Ha ll. 65 oak S"MI. Oakl.nd NJ. lus t
20 milell from the GW BrM:lge. l~ I.,.
bles ..III be S6-50; lililgaling ..ill be noo.
Admialllon III $U IO; noMwtllamily mem­
bers . re IrM. Talk·'n on 147."9/146,"9.nd
.52. For more infonnallon. contec t Tom

Riaseeu.. N2AAZ, 63 Page Ori... Qaklllnd
N.J 07438; 3370831l1l aft8l 8;00 pm.

TACOMA WA
AUG 17-1'

The Radio Club of Taco ma will sponsor
T. coma Haml.lr·85 o n Au g us t 11-1 8.
1985, a t Pl>CIIJc Lulhem Univers ity. Ta·
coma WA. F!eois lralion is $5.00. FIe......r­
kel tables art $15.00 pel day or $20.00 fo<
two days lincltKJell one regllllratkKl~ Fea­
tUI'" include lachnical seminars. lorums.
".veloglJ&S, • l. rge flea market. licenae
a u ms, a ltemate activities.•nd a dinner

($8.00). Dormito ry 'ooms . '. $14.00 lor .
s ing le room and $21.00 !o r . double room.
For more information o r 10 register, ..rile
10 Grace TeilZe l A0 7S. PO Bo. 45079. Ta ·
coma WA 98«5. 0< c.11 Eva Anderson
W87ONS at~7.

HUNTSVILLE AL
AUG 17-18

The HunlSvllle Ham!eS! will be held on
Salurday and Su nd ay, Aug us t 17 and 18,
1985. at the Von Braun Civic Centar in
HunlSvllle AL There ..III be no admission
charge. Fle.marke t tables ..,II be avail·
able for 55.COday and shOuld be reserved
prior 10 the hamfesl. 1lle<. ..ill be e o·
h'bil S. fOlums. and non·llam ach. llies.
W. lk-in FCC ex.ms ..III be given a t lhe
Huntsv ille High School cafa teria begin·
nlng at 9:00 am, saturday. Augus l 17.
Tau,s of Ihe Alabama Spac . a nd Roc k. t
Cente, .. ilt be a • • ila ble for the lamlly. A
Iimi led number 0 1 camping ai les ..Ith
hookups a ' e .v.lIable a t lhe VBCC on •
Ilrsl-come. flrs l·lI8I\Ied basis. Talk.... 01'1

.341.9<1. Fo< more in'ormation. ..rite Hunt.
ville Ham !esl,.2804 S. Memoria l Park... y.
Hunlsville AL 35801.

t1LO SSBURG PA
AUG 18

The TioOa Counly Amat"",r Radio Club
..ill hold lIs ll1h annual hamlest on Sun­
day. AUQ\ffIt 18. 1985. Irom 9:Oll am to 5:00
pm, a l Is llln d Pllrk . juat all Ro ut a 15,
Blossburg Pl'. Admission " $3.00 per per .
son: XYLs and c hildren .rft llee. E.ams
..III be given on . wa lk-in basi s . For e . a m
In lo, m a lion. w, ll e TCARC, PO Bo . 56.
M. ns field PA 18933, Theft ..III a lso be a
Ilea rnarl<et. dealers , snack bar, . nd a pa'k
and pool for children. T.lk~n 01'1 1ol6.19/.79
.nd 146-52. For lu"her informalion, c0n­
tact Ourwood laarn WB30f(Z, 11 Bryden
SI., wells boro PIll 16a01; (717j.n ....~13,

LAFAYETTE IN
AUG 18

The Ti ppecanoe Ama leur Radio AsllOC~

.UOn will hold Its 14th a nnu. l hamles l on
Sunday. August 18. 1965. beginning .,
7:00 .m. at :he Tippecanoe County F.ir·
grounds. Teal Road and 181h Streel. Litl.y·
e lle IN. Admission Is $3.00. Fealures ..ill
inel\lde a Ilea m. ...et. dealers, a nd re­
I,e shments . Talk-In on .131.73 or .52. For
Ilckel s or lor more inlo rma tion. wrile the
L.la yelle Ha mleSl, Roul a I. Box 63. Wesl
Polnl IN "7992.

WARREN OH
AIJO 18

The a nnua l WARA haml...t ..Ill be held
on Sunday. Aug ust 18. 1965. be'!linning a l
8:00 .m, al Kent Sla te Universlly (Trumba ll
Ca mpus l. The Ilea market o pens at 6,00
. m. TickalS will be $2.50 per .dult In ad ·
veoee and $3.00 per &dull a l lhe gale. cnn­
dren under 12 ye.rs 0 ' age go tree. Thera
..,II be a large lCYl room. tal!<s. Cl.ftS,"Po­
g fa m a , .nd r. lreSllment• . For infOlmll·
1101'I or _.net lickets until A~SI 1,
1965. please OSL WARA. cIo K06KJ, PO
eoo809,W."8R O H 4«8<1 .
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AM HELP

VJ DAY 40TH
AU G 11- 11

Tlla OuPagfl Amilte ur Rad io Club ""'III be
operallng speclat_e nl I talion W90U P in
I'!onof 01 IIIe ~II ilnn iversa ry of VJ Day
Opera ting !\OUrs will be from 1300 UTC o n
Aug uSI 18, 1985, unl il 0200 UTC o n Aug ust
19, 1985, f,om Ille clack of llle autlmarine,
USS SI""'aid<ta, whICh Is dOCked as a Wa r
Museum alongskle Navy Pie< in ChICago.
F,equencles will be 14 240 and 7.240 MHZ.
Fo< il s pecia l submarine OSL card, lend
an SASE 10 W9DUP, PO Bo.. 71, Clarendon
Hilts IL 60514.

W.l$HINGTON DC
AUG 22-24

The Per30naI Compuler a nd Slandard
Compule< Inlerlacing fo<Soeienlilic InSIW.
menl Automallon WorkshOP, sponao<ed
by Vifgin~ T.ell, will be n..ld Aug usl 22·
24, 1. in Waanington DC. The cosl I'
SA50 lo< lhe Il'lfM-dly M$slon. This is a
N-nds-on worU /lOCl, wllh each participanl
wiring and lesling Interlaces. The COUfH

will be d if8Cled by Mr. Da.nd E. L.araen and
0<. Paul E. Field. FOf more Informallon.
conlacl 0<. Unda Letlel, C.E.c., Virg inia
Tech , Blacksb urg VA 2 4061 ; j703r96 1·....

rl'HACA NY
AUG 24

The Tompk,ns COunly Amal....' Raclio
Club will sponsor 1M Finger u k'" H.....
I...t on Augus l 24, 1985. 12 mile ' no<1 h 01
Imaca NYon Roule 96. Tl>eo'e will be a Ilea
ma....e l. dealers. prog.ams. and Ir" O\'ef.
niglll camping. Ta lk~n on .37/.117, Fot mote
inlorma llon. contacl OaYltl Flinn W2CF P.
866 Ridge Road, u ns ing NY 14882; (607).

533-'297.

MARySVILLE OH
AUG 25

Tile Union County ARC will s ponaor its
9t h a nnual hamfellt on Auguel 2!>, 1985,
lrom 6;00 a m to 4:00 pm, rain Of s hine, a t
the la l,g,ou nd s in Marysville OH. Adm l,.
slon is S3.00 at tile ga te. $2.00 In advance.
Child ren and XYLs are admitted free , Flea·
market s pace is $1.00 pel 10-1001 s pace.
There will be overn igh t Cilmping permitted
on Sa tu rda y night. Food "",III be il. al lable,
Fo r fu rth a r In fo rm a tion, con l ac t Gene
Kirby W8BJ N, 13613 US 36, Marys. llle OH
4JOo1O", (513)--64.4-0468.

ST. CHARLES MO
... es

TIle St. Charle s Ama te ur Radio Club will
sponsor a hamfes l on Sunday. August 2!>.
1965. at the St. Chartlll Clly Hilll comple• .
200 North 2nd S treel. St Charles 1.10 , ,ain
or shine (Il's under CO'<ef!, TICke" will coal
$1.00 in adYance , $1.!IO " IIIe doOf. Part. ·
Ing will COSI $1.00. Tl'>efe will be a gianl
flea ma rke t , com mercial ve ndo,s . p,o­
grams lor XY U . FCC e. ...a, and fOOd.
Talk~n on 1.t6.07/.67 a nd 1"6.52 TlCkels
are a vailable Irom Denise WOICZE. 121
ea....wood T,all. St. Charle$ MO 63303.

SAOINAW MI
AOO zs

The Five COunly SWilp-N·S/'IOp Commil­
lee 01 Mich igan, made up 01 members 01
_ leuH allie cluba lrom Bay, saginaw,
GenessoMI, Lapeer. and Shlaw_ COun­
lies. will sponao< 11'Iei, ninth annual S w....
N-$ho(> on Sunday. Aug u. t 2!>. l llllS. a l tM
Saginaw CMc cenler. saginaw ML Ac:J.
vanea IlckeIs will COSI $2.00; IlCkelS a l lhe
dOOl' wlll cost $3:00. Table refllal iS $7.oopet
taDle (tabIeIl are 3 1_ I)y 8 leel~ Thoere
will ~.o be a c""""ed lrun!< sales .."" a t
13.1l0'<;... A<hr...,.. lickel 0f(lef'S and laDle
reaeroiltiotlS may be llef\! 10 Five COunly

Swa p. N·Shop, PD Box 2204, Sagina w 1.1 1
48605; (!>In-777-8663.

BLUEFIELD WV
AUG 25

TIle Easl River Am a t8\l r Radio Club ,
Inc~ wilt .ponsor the Bluef ie ld Hamfe s t o n
S u nd a y, Augus t 25 . 198 5, Iro m 9:00 am
to 3:00 pm. Acl lvltles will tilke place a l lhe
Brushlork Armory-C lvic Cenle<. one m ile
north o f Bluelleld , weSI Virg inia , on US 52_
Admission will be ~.OO per person wllh
c hildren u nder 12 admitted lrea. There will
be a large indoor Ilea ma.rt.e t. a mille u...a ·
dio dealer.. compute< dea le rs, sa tellile TV.
and various spedilll)' deillerS. U<:ense e . ·
ams will be given. Food ilnd paved parking
..III be a VililaDle. Ta lk~n on 144.llWl.5.• 9
and 146.52 almple• . For mote inlormation,
write J im Pe«lue KCSNG. RI. 5. Bo••57.
Blue"e ld WV 2"01 .

HERSHEY PlI.RK ""
... es

The Cenlral Pennsyhrilnla Repeille< A,.
sociallon. Inc., will sponsor its 121h an­
nual HamfestJCompuleriest on Aug usl 25.
1llll5. adjacent 10 Hersl1eyPart., Chocolale
Tow n. US A. R19ls tra tlo n will be $3.00.
Children 12 and under ilre free. There will
be special ,educed admission 10 Htor-aI'Iey­

pa.... available fOl' reglsl.ants and t,*,
lam Ules. Th e ,e will b.. a la 'ge IndlX>'
deale< and l\ea-mil....e t a rea ilnd .. I..,ge
ou tdoOf tailgil le area Food and refresh­
ments w,1I be ava ilable . Talk~ n on 1"5.• 7
repeate< or 1"6.52 sim ple . CWA3K.XGl_For
fu"her In lormation. cont..CI Paul W. Mc·
Oonnell N3BKI. (717)-697·1880 from 12:00
tIf)Ofl 10 8:00 pm.

OK CO RRAL
TOMBSTONE AZ.
AUG 31·SEP 2

Speclal_e nt IIta tlon W7GV will ope'­
a te lrom Ihe . Ih annuill Rendezvo us o f Ihe
Gunllghlers , on Labor Day weeke nd . from
Ihe OK Corra l, To mbstone AZ.. The O KCo,·
. a l waa the a it8 01 the shoot-out between
Ihe Ea rp and Cla nton filCtlons In 1681.
W7GV is Ihe oldes t ecave amate ur·ra dlo
ca ll in Ihe s ta te . Ope rations will beg in a t
15QO UTC, August 31, and will run through
2200 UTC. September 2. Frequencies "", ill
be: SSB-28680, 21380, 1.280, 7280, and
3730; CW_ 2113O. 7130. a nd 3730. A certi l·
ica te ""'III be awardee to all whO wo rk
W7GV, as we ll as SWLs, Please send il
large 6-112 x 11 SASE (I,(J ce nt s poslage)
to W7GV, PO Box 36032, Tucson AZ. 85H 1.

BlOOMINGTON IN
SEP 1

The 8th a nn ual Blooming to n Hamfes l
will be held on Sunday. September 1. 1985.
f, om 8:00 a m until 2:00 pm, et Ihe 1.7.18/
.78 repea te< si te, 2335 Vemal Pik.. o il SR
37 bypass. Admis s ion IS 12-00'- Food will
be a vailable, The re will be no charge lor
...,lIing; bring your own lable. For FCC VE
e .ama, contacl K9PS 101' deta ilS and e ...m
I,mea. For lu"her inlormation, send an
SASE to Bob My~ K9KTH , 306 S. Fa ll'
view sr., Blooming ton IN . 7401; (812t-332·

1105.

WINDSOR ME
SEP 7

Thoe Aug usta ~oency Amat"", Raello
lJnll will sponsor lhe 1965 ARRL·sanc·
l io ned Wind so r H.. m lesl on S a lurday ,
September 7, 1985. a t lhe Windsor ME
Fa irgrounds. Gale donation IS $1.00, and
camping is $3.00 pet night Of $5.00 lor two
nig h tS. Thoere will be II. Ilea ma rke l. pee­
g.ams. speakers. commerciill d lSlrlbu lOf'l,
light mea ta, and lhe lradi lional Salu,day
bea n and cilllse,ole s u ppe,. Ta lk·in on
1"6.221.82. Forfurther in lormalion, conlacl

Ron Dishman N1CMl, 37 Ma rlboro A"".
nue. August a ME ll<'330; (207)-62J.a351.

UNIONTOWN PA
SEP 7

The Unlonlo wn Amateur Radio Club will
ho ld lIs 36lh a nnua l Gab les t on Salurda y,
Seplember 7, 1985. on Ihe cluDgrounds lo­
ca led on lhe Old PIIla.Dufgh Road. jusl ofl
Rt. 51 and tM 119 Dypaaa. in Unionlown
PI'. Regls1fa llo n Is S3.oo eaCh Of 2 10<

$5.00. There will be I'" pa rt.ing. lree col.
I"".and If"" s wap a nd shop wllh reglalr.
l ion. TtMIfe will be plenly 01 good lood at
tM relreshment s land. Ta lk·ln on 147.".51
.045 a nd 144.57/.17. For lu<l her inlon'l'la­
lion, contacl llARC Gablesl COrn<n,tt"".
C/O John T. Cermak WB3000, PO Bo.~
Republic PIll 15ot 75; ~.12).2.c&281U

HANCOCK COUNTY O H
SEP'

Thoe Find la y RadioCiuD will spon$Of the
O d an......1 Findlay Ha mtllll on Sunday.
8et>len'\blIf 8. 1. lrom 6:30 am to 5:00
pm, a l lhe Ha ncock COunly !Ohio) Fa i. ·
gfOUnda. Ticket, are S3 00 In .a.anee and
~.OO "I lhe doOf. Ta ble$ are $6,00. ilnd
ou ldlX>r fl" a ·m a rke l spaces are $3.00.
Ta lk·in on 147.751.15. For more Infon'l'la­
lion. contacl the Find la y Radio CluD. PO
80.587. Find la y OH . 583ll.

WILLOW SPRINGS IL
SEP I

The 8ollngDrool< Amal ....r Radio see­
ety will hold BARS Hamll$t 85 on Sundily.
8et>1embe< 8. 1985. at Senla Fe Part. . 91St
Sireel ",nd WoIl Road, Willow Springs IL
Admission Is $2.00 In adv",nce a nd $3.00 a l
the gate, Ove rnighl parking will be IVilil·
able . Food will be availa ble . Ta lk·in on
147.331.93 a nd 146.52. Fo< mote informa·
tlon. contac i Ed Weins tein W09AYR. 7511
Willnut Avenue. WQOd rldgfl IL 60517; (312).

""""',.
O REAT SALT PLAINS LAKE

S EP 8

The th ird a nn ua l Grea l S",II Plai n~ Ham
Social (sa r" lng IMe O kla ho m a-Kansas
state line area ) will be he ld On Stl ptem be r
8. 1985, a t Ihe community buildi ng on the
south side o f Grea l Sa il Pla ins La ke. Free
s wap tilbl e l and re lreshmenls ""' III be
ava ilable .Ta lk·lno n 147.901,30. FOlmo re in·
fo rmatio n. ccotec t steven W",lz WA5UTO,
PO Box 222, Cherokee O K73728; (405~596-

"""
MONETT MO

S EP I

The Dzark' Amateu r Radio Soc;iel y will
sPOfllOr Ihe . th ann ual Ou rt. Ama teu r Ra.
dlo Club Cong,es' and Swa pfest a t Cily
Pafk. Junc llon 01 US Highway 60 and M,s­
I50Uri S ial" Hig hwa y 37. Monett MD. on
SUnday, seplember 8, 1985, Tl>eo'e will De
a s wa plesl a1 11:OO .... a nd a DIJllel di...­
at 1:00 pm. No lickels are necessary. All
amateurs and 1....1l1eS a re ..alcome. T..lk·
in on 146.371.97 MHz, 146..52 MHz, and 7250

MHZ. Fo , mo'e In lo,mallon . w. i1e 0'

Ooes a nyone have COilS or infom>allOll
fOf an Eico grld-<l'p oteillator?

Jon Danlon!
211 5 Joplin

Joplin MO MaOl

ean the Oza""s Amaleu' Rad io Soclely,
Box 327, Aurora MO 65805; (417)-676-5330.

VI RGINIA BEACH VA
S EP 21-22

The Tldewate. Rad io Conven tions. Inc.,
1& s ponsoring t he 1985 ARR L VI,gln la
Sta te Convention a nd 101 h a nnual Ama·
leur Rad lo-Comp ute< Fill' on Saturday and
Sunday, September 21 a nd 22. 1985, I,om
9:00 a m to 5.:00 pm, a l lhe Virginia BlIilCh,
Virg in ia , Pavi lio n . Adv a nce adminion
uceete lor both dilY'! a re $5.00. Tickel s a l
the dOOf will be $6.00, FIe4I-m......e l la b....
Will be $5..00 for one d ay. $8.00 lor bolh
days. Feat ured aclivltles include dealera.
spec;ial d ,s pla ys, forums. compule< equip­
me n l , ARR L llc .. nse e.a m s , tree XYL
bingo. and movIeS lor II... kids . f or inlor·
malion~ licket s . wrlle Of call J im H.....
son N.N V, 1~ Ullie Bay Avenue. Norfo lk
VA 23503; fllG4K>87-1695.

PEORIA IL
SEP 21·22

The Peoria Areil Amaleu. Rad io Club
will sponsor SUperlesl 85 al the bpos;.
tlon Ga rdens . w. No<Ihmoo< Road. Peoria
IL on Saturday ..nd Sunday. 8et>1embe<
21- 22, 1985. Gates open ilt 6:00 ....; lhe
c~ial t-u ild,ng *ilI open at 9:00 am.
Admission will be $100 in advance and
54.00 11.1 lhe gale. Child'en under 12 a 'e
fr"". Act ivilleS will Include ..mateu,·radlO
and compuler d ispla Y'!. il hUQll 11ea. m.., ·
ke l. FCC exams lor a ll classes on Satu'·
da y only. and a Ir.... bus 10 Northwoods
Milll on Sunday. The re will be lufl camping
lilc ilities on Ihe grounds. Til lk4n on 1"6.1&
.76 (W9IJVI).. InlOfmalion Of reee...allons
are ava ilab le for a n SASE to Superlesl 85.
PO Bo. 3<461. Peoria IL6161•.

UPSTATE NY
LICENSE CLASS ES

Amateur-rad io I'a ining p roo rilms lor a ll
neense classes are scheduled to etert in
Ihe la ll In lour New Yort. areas ; Potsd am·
Canton. Fort Covlnglon-Hogansbulg , Ma·
lone. and Saranac Lake·Lake Placid. for a
co mplete schedule. con tac l the Program
Co o rdi nator, AI La pie r W1CSF, Duana
Ro ad. Moun ta in View NY 12963; (518)·483­

00"

WIA 75TH ANNIVERSARY

The Wlr" l...s Insllt ute of Aus tra lia . the
world 's firsl radi O seerety , will celebfa te
lIS 75th a nn ive rsary during 1985. Tile WIA
75 Award will be ava ila ble d uring the pe­
riod from Milrch 1. 1985. to December 31,
1985. To q uali fy, a male urs (and SWlal
need 10 ccotact (log) 75 rnembe<s 01 tne
WIA. A ccotac t will be valld only if Ihe WIA
~b8I" s Indi vidual membership number
IS logged. No mot.. than 30 WlA members
ma y be logged in ",ny """ callslgn a"'.
Send a log e . t,acl of the 75 membe<. con­
lacted a nd 52.00 (AuSlfali an) to WIA 75
Award Manager. Wirelesll lns lltut" 01Aus­
tralia, 412 Brunswick street. Fitz roy 3065,

Victoria, Aus tra lia.

PCS-3CllXl lranse&ive<, especially the aligl>­
menl lnsuuctions. I will be hilPPY to pay
lot eopieS and posl..gfI.

Ruben sanchez XE1RSE
Ea l toroa 11 La. AguU..

01110 M• • Ieo, D.F .
Mexleo



E MY GUEST

BOVE AND BEYOND

GIVE A HOOT
As • f.g-chewet, I am continually ap­

palled by the habits 01 conra.I"". Day
• ft ....<lay I UMIIWI 4Q. and 8(Hneler b;on<l$

and I.". u'a olll\eoTl n II they _e my
o*n. Then lIUddenly • cont..t w ee!<e. >d .,.
ri¥es and the~ .,. ...all to ....11 with
contest",. _ use 1M bands IOf can­
tests only atM:l oltetl treat them unkindly,

I can ufldenltancl the Ifenzied pace Our·
ing • contell tha t would p"....nl the ,<ld
U8er. I,om klleplnll th ing s lIdy, b ut what
abou t I, t".? The day 'o llo*log a co ntell
Is the moSI depl.aslng.

The 1'lIQuencles Ir. littered wil li worn­
down pencil., crumpled le,stell paper,
used chewing gum stuck undet the Novice
band. cigarette butts, a dupe sheet here
and ll>ete, empty coffee cups, and 0cca­

sionally • random contes'er in • coma·
teee stll'e epr.....1ed .cm.a 10or 20 10Hz. II
I,. d"flt.c.' Some _ h...... twitch f.

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

~Icome to the axclting. diye••il,ed .
and often unpredlctlble ""Ofld of VHFt
UHF r..mming' For many of you, IhiS C0l­

umn ....y be your inlroduClion to the wond
aDove 50 MHz. For Olhers. it ....y ...... 10
help you enjoy you. casu.1 use 01 these
bends . Seasoned. expe.lenced ope.alOls
...11I be h.lped 10 usa these f.eq uencies to
thei.luil potential ,

En/oy building a nlen nas? How aboul
OXarr.y. (with oya' 16 dB of gain) that ...m
III In YOU' IMng .oom! I. chasing OX 'fOU.
thing? OSCAA makes It ....y-.n.,..........e
in the ""Ofld. Are 'fOU In lO compul....?
F'ackel.adio 011220 104HZi. up and coming
fast' Or ....ybt amaleu. t_1IIon (ATVl i.
YOU' bag, see you 0013ll,2!> MHz!

The I.equencies a boYil 5O MHz o lla. un·
IImltad poss lb illt la s , VI.,u.lly e.e.y H_
censed h.m no w has p.lYI l. ges to o perale
lhasa b.nd. (a~cept No. lcas , a nd Ihay
may changa yet). a nd tha t Includes all
modes-CW, sse. FM. AM. ATTY. ATV.
pulse. PIC~.t. and $ate/tlte. Vou name
'em, they' .. hoara and t"mrmg,
~Iore I go 'Ufther'. a 'aw WOlds aboul

mysell ... probably in ontar. I·... been U­
cen!load since 1970 and hOld an bt.a-<: I...
license. U~ lirsl "'"' w••, .nd sfill i.,
building. I p.rticularty enlOy conslruclll'lg
anlennss. am pli fiers. and kn ickknacks
such as the YHFIUH F watt mete, tha t a p­
pea.ed In septamber, 1984. in 73. Cur.
ren lly. l"m acti.a on 114 MHz, 220 MHz,
432 MHz. • nd 1296 MHz. Equipment lor 50
UHl ...m be on tl'lf!.i. by the time you read
tnis.

Enougn about me! I .....t 10 -. I.om
you. About your st.,ion. oper.ting h.abita .
OX c ha!load. f. 'IOIile modeS. and any teel'>­
n;';al 01 ope.ating hii'll. thaI could be 01
uae 10 . 11 ,.ade.s ol lhi. column. Don'I be
baShfulI Sand phOloS il you·.e got Ihe m.
BI.ck . nd white ara beat. prelarably 5 ~ 7
01 8 ~ 10. II you·.e gol • •ealiy g.eat color

mainlnll In l hel. sending ha nd. Even tlls
most spirited COs won ', . waken them.
Thls ;8 p."lcula, ly 8\lldan l ahe•• lwo-day
contesl. The Ior>ge< the cont..t, the mora
mess ia Ielt. I once round • ,Iala don!.lt

ju.t i"". 1"'- Exl.a pQfIiQn oll,.,. 8Q.me-­
ter tl;onc:t a ...... aft.... a S"'H9SIa~es CW.--

Why InWI lhey be $(I .1Qppy1 " nd it
lhey must. ...hy can'l they clean up aft....
tl'lllmael ....? Perlla p. or>e 'eason Is thaI
many o f them a'en't using the l. own calls
du.lng contuta so they leel some wha l
ano nymo us , "Who will ~now II I just lea . "
Ii'll. $(lit d.ln~ Can l'If!.e? No or>e can ide~

lily me, .nyw.y."

Often IMy dO tllei. operatIng In lhe wee
I'tQurs 011"'- nIgllt and Sleal a..ay inlO the
darkness, _ 10 be """ again until the
M~I conl...t. Some do oper.te for the .....
li.e ecot..1period, bul •• $001'I as It... rul).
be. cloc~ Slrik"s 01100 UTC, they hit lhe

shot, ho wa. ... sand It . nyway as I ha...
the fac ilitia s to convert colol shots 10
b la ck a nd Wh ite he .e . Th is co lu mn is
meal'll '0 ' you to e nlOY and Ihe basI col­
umnS ha... inpul from a ll .e.deI•.

I hope to keep you In lormad aboul ne..
prodUCIS 01 lnl..esl to IhI YHFI\JHF .....
Ihusiast, .nd thoare are c"""nly enough 01
them 011 t.... ""'>ket. It you'WI got some-­
thing .-_antennas. tranacal\'flrs, . mpli­
fiars, coo....,..s. preamp.-.... ile me .nd
lall me eeectn. Word 0 ' mou th sells more
equipment th. n you can Imagine (a nd ca n
. 1'10 tu,n peopl. off to a b"nd II il Just
can'l m. k. 11'1" g rade). I'll Iry to be as 01.1­
jecliYe in Ihese ....iews as I c.n. II some­
Ihll'lg ian'l .ppropriate or wor1h lhe money,
rlliel you kl'\OW, HoweYiIf, il t ·s a I.....
taetic Ifan• ....,.. 011 lhe rket. 'fOU
baI I'll 1 1'fOU IOOUI it.

" s lal ae tachnleal articles go, rtl try 10
aYOid gelling too lechniCal. 73 .eader$
praler straightforwa.d hO...·lo-build4t arti·
cles. G.aat! I na.... spend 100 much tlma
on Ihe c nlCui.tor II I Ca n he lp If. TopicS to
be cOYe.ed will Includa leadllnas , pream­
pl ifle. gain • • . noise ligu.e, muitimoda .a·
dIOS . .. t' . n....rt.... soIkl stata .s. lubas.
. nd. most Importantly. underst.nding t....
Iypes of p.op.g.Ilon that make these
bands so unlqua .nd e xciting to use

BaIng .1'1 acliwl memba< of the Society
of Conlesl Operalors and Radio Experi­

menters (scoPE!. I Ioye YHFI\JHF con­
t"sts. H••e',,, pel1eet wa y 10 I. sl out thal
ne w 432·MHz p,ea mp o. 5O- MHz beam.
" nd you do n't h.Yfl to spend. lortune to
ga l OIl and h.... some lu n. • reasona bly
equipped SI.,1on lor 114 MHz need no t
cosl more th.n .bout S5OO-SEiOO brand
new (mulfimoda lfanSCOlver, bfla,m. and
10000Walt amplifier). 0Ide< equlpmenl can
be ptessed 11'110 .....-ice at .n addItional
savings II need be. And 'fOU can a''' 'YS
build you. own .ntennas II you f...1ambl­
liOU S.

f'Ilfflap. Iha beSI way 10 ~ Ick all this
monlh', column la 10 Qu ickly discuss the
nllu ra 01 the commonly used VHF/UH F
bands in this country-50 MHz (6 ma ter.).

I'Nd with n.ry a glance al I,.,. messy t..
Quencies they a......ving behind.

11'1.11 ' a imen lsuspecll"'l many of tl'lf!
cont..t.... don't -.. INIIn t......ror of
lhei . ways. They .... operaling wIth SUCh
flf'YOl" Ih.I IMy ••e tn ir>king of nolnil'lg but
as a nd mu tllplle.s al lhe time. I suppose
II Is Incumbenl upon us ,egula. usa's 01
Iha bands to educat e u-ese 101H.

Pertlaps wa , hould poSI signs befo.e
the conles l bag Ins .amln d ing Ihem 0 1
thai . obllgationa to clean UP t""'i. me$S.
Ua ybe it should be ...rillan Into I,.,. rulas:
42 I'tQurs of OPera ting time, 6 hours 10
clean up t .... IrMluencies, II miglll be aI­
leet ive 10 build lhe reminder'8 Into the ceo­
lest a XCMI'lgI: "N Il ~, SCV, don 'llitter: -

I must adm it thaI I tla... not -.. muctl
. a nda li"," 01tha bands. Tha disaslars a .e
a l...ays re pa" b le , e xce pllo. one " KB'- a p­
parently elcned wll h e soldeling gun
wh ich I diseo.....,d on Iha 4O-mela' Novice
band /uSI a ft.. the Novice Roundup a law
yellS ago. Ttlla laded a ...ay In time and
was lortunataly an lsoia led Incident.

I guess t.... g.ealesl hope 01 finding a
aotu lion to thla problem i. to lu.n 10 1f><.>H
conlesl.......hO 81$(1 operale durll'lg ngn.

cont",,1 Ii""". Tl'tQugh I cannot say for
su.e, I su.pacl lhey lend 10 tla.e law.. 01-

114 MHz{2 mal..a\. 220 104Hz (1.2!> male.s).
432 MHz f70 centimeters\. .nd 1296 104 Hz
(23 cenll...-t_I. These band. constituta
the bulk 01 amateu. VHF/lJHF aclivity 10­
day, Thafe is activi ly above 1296 MHZ, bul
lhe lack 01 equipment_coal of COOSlruc­
lion. a nd critlealtole.ancaslnheienl in 0p­

erating l>e<a put mese band. oul 01 the
' a.ch o f mos t "ma te",s In the US and
Ca nada . (I n Eu'ope, It' s somewtlat a dlffe.·
enl s lory, wilh mo.a aCII.e sla llons a nd a
bit mora equipma nt ••all abla.)

The fl' . t 01 our VH F a lloc.tlons s tarts
1150 UHl 16 mat_.. Modes used here in­

clude SSB fa 1oI\. CW (very little\. .nd FM.
Propagation no.m.ny Is .boul 50-100
miles ...itt> _bIa~ and anlen­
nae. But the big . ft .action I' lhe unique
e Ueets o f lou. type$ of propagation: ali­
ror•. s por.dlc E (r.fe"ed to lrom ha.e on
a. Es/ , sca tl"., a nd F2 pfOp.g. lion. Any
o ne of lhasa mccee can 'e . ull In some
pra Uy Imp.enl~e OX' Fo. e ~ampla, whe n
a n a urare txNeali. is ",asent. signa's Can
relleet o il the aUforal curt.ln .nc:t be ..
celYi1d I.om 500 to lroomil" .....y. CW i.
lhe pr.ferred mode l>e<e t>ac.u.. II'If! .e­
~ sign." a.e quife dlalorted!

Things .eally , I'" hopping 011 6 meters
IOOUI lale Aprll . nd earty M" V Th i. IS the
beginning Of Ih. f s season, when thun_
de,s to rms .nd s • • e.e waa l he f 'Cli.lfy
C' usa tha E la ya. 01 ttla lonosphefa to be­
come io nized. St. tions .unnlng ba,efoot
mu ltlmode .adlOs f25 Watt s o. 5O).re sud­
denly surprised to haar Florid. comll'lg
Ih'OI>flh In New Jersey, or California In U_

"nol.. Es mal<.. It possible by ac ling like
a gl.nl mirror 10 relleCl 1'- ,Ignal. ba<:~
10 Earth many thOusends of miles . ....y!

The Iasl t...o modes. scalf.. and F2, a'e
nol il$commonly used. The lanner is quite
tric ky a nd .equlre. pa tience, iI$ you afe
'Cl u. lly lis t.nlng lor slgn.IS reflecled
I.o m an Ioni zed m e t eor tr a il , Th e s e
"bu'SIS" C'n be CWo. SSB and may last
only seconds. $cell.. ta ka. a 101 01 tlal1l
...ork but thefftull.c.n be wor1tt II-sueh
as Eng la nd 10 $outh Arnartea uillng 100
walts

'
F2 l.yer prapagation la Ilimila. 10

I"'t fOUnd on I,.,. HF banos. but ...,th tl'lf!
......spot cycle I'\OW in Ita minimum. F2
prop.ga lion I. none~i.lanl. In lhe peak
se.son 01 1979-1960. Naw Z••I.nd was
worked by W.2VUN in New Je.sey ...ith
lu.t 80 Wall • • nd • s ing le beam. And you
tho ught 6 mele,a waS only good lor TVI.

""

lenders amoog them. These a.a In.a hams
...hO are acliwl in I.alfic, Ox. or .ag-cheYo­
Ing between conteslS and they. 100. a..
faead wllh tM alte<maltl 011 a Sunday
nlghllollowing a contest_

Perhaps ..a could .ec.uit conlasle.s
..ho a.. publlc-ae<Vice-o<ianled h.m, 10
t.ka turns pairolling the bands dUllng con­
lasls and repo.t .lolalOls 10 a ne t cont.OI
who could the n Issua .emlnda.s 10 the 01­

la~ belo.e IhI conlest W' a 0.... """.
a few ...a m il'lgs , olfeoders could be .e-
qu l.ed 10 beoo.c upcommill This
would ...... 10 k. lhe ccot...t IT"OOre

....... of thei. reaponsibilil_ ., 1 as
c.eale. clean-vp e..... 10 len<l 10 I Iidy-
Ing u p.

How...... II i, handled, it ShOUld be the
.esponsibill ty 0 1 Itle contes le.s tbem­
. el . es 10 le••e the bands as they lound
th.m, .a tha. than a ~pecl uS o.erwo rked
.ag<hawa.s to clean up after Ihem. No­
body Is begrudoing them Ihal. lun. but
lera add some ct.... 10 I.... acl ' •

J~n T.ny. C/IOpin WA6SXT i•• ,~
la~wrim lrom san carlOS. ca"'orm.. A
IHch¥ 0' hearim;-impaired child,.,.. she
is also en .vid CW "'1<"a_,.nd occa·
.ion.1 DXer.

NexI, .... Iu.n our ."""tioo 10 I'" 104 Hz
(2 """"s). Th l. la lhe most popular and
most congeSled .....1_ .llocation In the
en"re world ! The most popular mode hera
I.. 01 cou FU Bul many u-. of FN
al. una of I.... possibili lies uillng CWo
sse. •nd owen OSCAR Norm. 1 propaga­
lion using modest equipment Is about 30
to 100 milas, depending on your loca tion ,
But when 2-mate. p.opaga tion OCCU.S, ne
usually In one of th,ee ...ays , auror', Es ' Of

troposphe.ic p.opagation. The IIf.t two
...ork Just as lhey do eo e mele.s. Wllh au­
rora being a bil mora Inlanse on 2 mel"'''
The dislance W(>rIo.fId can be lrom flO)..

l000miles ...ilh moderale power and good

.nlennas. lOa 011 2 mel"'" ia not iI$ COtI'l­

man ae 011 6 mel .... bul prov;des equ.lly
spec tacular .esult., In 1962. a 'are lorm 01
E. ceuec double-hOp resulled In asOs be­
Iw...n New Jersey and Wyoming USi ng
only ten Wall s i Wow! Mo.e o nen Ihan 1'101,
you'lI be able to tloo k Into lhe soulhe.n
stalas I.om Ihe Northaas l and Midwest
Quite ollan using Ihis mode. Agein. Es is
Influenced by severe Slorm actlYity and
thunderstorm aclion. u...... lly ....ny miles
.w.y

An e .celianl aludy o . lhe affeels 01 se­
...... ...aall>e< .nd sola••ctlYity 011 114­

104 Hz f s p.op.g.lion has been published
by Sid u.iba rma n WA2FXB .nd p.o.idas a
thoroug h Ife almenl of the topi(;. I'd be
glad to .afa. Inqul,las to Sid If you·.a inte,­
..led.

The thim form Of PfOP'Igalion 011 lwo
melers usu.lIy ..a"s SI'Kl... ing UP In lale
July. aboullhet ime the Ea season ,....,nd­
Ing down. HO'A' often haYl 'fOU keyed up
'fOU. la..."ile .epeal" 011 an early AuguSI
rnomtng and he..d lwo, th ..... tomItimes
lou. sQuelcl'l tan.? Tha I'S I.oposphe.ic
propagationl The I.oposphar. " the part
01 tha aallh's atmosphefe th aI gene ,ates
all o u' ...aa ttta . , Wha t o ften happens is
that a lemperalu•• ln.a.sion occu.s: .s el­
..... 11011 Inc••nea in the a lmosph..e , the
tampa<alu.e drop . and Ihen .uddanly
. Ises again _Wnen thl. OC CUf' , these
boundaries bel ........ cokl and ...arm a i.
...iIl ..Ilect 1_ler signal.-aornelimes
for. lhousand mllal'

Anolher lorm 01 t.opospl>aflc propaga­
lion i. called dueling. and il doesn'l OCCur
•• o ften on 2 met",• • S it does on h igha.
f.equencies, W. ·II touc h o n this In 8 mO·
man t, bul let's IIka • look al 220 MH z (1.25
mele.s). Tha POOl 22Q. MHz band 1'1''1 been
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tN consta nl sou.ce 01 d'scussion and
conlroversy tOJ many )'8af$. Commercial
onlet" ls COWlt il . • nd tl'le<e ha .... btten
many ptOpOSil ls belOJe tne FCC to put •
code-Iree license on 220 MHz. Nooricfl
may I'fl see Itlei. ~tost VHF privileon
..stOJI'd some day on this band

Typil;.' p<opagat lon on 220 MH1 ;S us ...
.i1y .DO!.It 4Q-M milliS w,th~I poWII•.
11 behaves very much like 2 mele.s, bul
being hll/her than Channel 13. the band Is
subjec t 10 less Inte rlerence than two rna­
IlIfI . The p.imary mode used he.e Is FM
Ind Ihllre are mo." ,"pea lers lIOing on
fIVIIf)' day, AlSO, you 'lIlind many SS8 and
ON al. lions nere, Propal/.tion is lim,ted
10 moslly tropospheric vanehes. but Es
CiIIn occur wilh s peetacul. , reecns. Chan­
nel 13 can be walcl1ed lor a tip-oH 01 Es
wtIen II ceecrs.

....u,OJ. will atec OCC u' but Is ' a'". Ma ny
enthusi.sts h.ve I,ied .nd suec"ss lulty

x
cnoa Harris VP2ML
Box 488 7
Santa Rosa CA 95402

IS DOG X·RAY GOING
TO TH E DOGS, OR TO

THE ARMADILLOS?
ox Is like Ihe "."m.n·a d almati an_n"I ,

Ih" r IS Qulle the same w" ho ul SpoIS. ln the
c."" 01 OX. Itle spots we .... I.lklng .DO!.It
••e ~ million mites .wly. on ttle surface

wori<ed scall&r tIe.e as well as 2 mel&rs .
EME (E. rth·Moon-EartIl, OJ moontlOunce)
is popul.r on tillS bill"" due 10 lne ,e1al!\<e
inact ivity. Note Ih.1 220 MHz la ".clu­
sively a North American allocation on •
snared basis lor ilmillet.lrs.. No ONI else in
tile wortd has It wllil;h e .plalns why the
twg manulilCh"~ h.......·1 come out wilh
multlmodes lo r thiS Dand. TtIe.e JUSI Isn'l
enough 01market-yel. Don't let tha t s to p
you. ho weve ., as 220 MHz needs mo'e ec­
tivily 10 keep It as an a ma te ur a lloca tion !

Fina lly. 432 and 1296 MHz. Th" "" are
truly UHF bands and c.n be lust"i.bly
eesee "microwaves:' Their w. ve lenglhs

01 10 cm and 23 e m llle indeed "".", .1·
lowing Itle use ol h igh-ga in anlenl\a$ Ih.t
t.ke up VIIfy lillie room and a.e lighl­
weigh l TYP;UI OX mighl be ~100miles
(1'101 uolike 2 melers) using 100 W.tts.nd
a 22-elemeot beam. SCall&r is non.u iSlenl
here. Some st.tions h..... worked aurora

01 the sun. 00 at least. Ihat's """""e lhey
would be. if tnere _e any..... nd wllhout
1rN! Sl.eams 01c narged partictes '.om s u...
spots to ionize au. upper .tfl'lOS{ll'Mtre .
loog ..:l is t . oce co m m u n ic a l io os goes 10
th" dogs.

J ust . le w Short ye.rs ago .nyone wllh
• converted ~W.1t CB fig aod a h.ndful 01
.Iumlnum could wo rk Ihe wOJtd on ten me­
ters. Working .11 continents W. a • trivIal
lask. (My best lime 'or WAC with ind lvid·
ual conlacts was 13 minutes, .lthough on

on 432 MHz, but il Is ....ry diU lcult ' The
a vid Q2 OX.. relies moslly on t.opospher·
ic propagalion, such as that produced by
invetSiona and duel ,ng. Duel ,ng QCl;UI$

wilen a layer 01 cold ai, ,a Ir.PC>ed be­

tw~ two lay~ 01 warmer .1•• lorming
50ft 01 • wa~uide eHecl. Once ins ide
Ihis meleo.ologlcal transmission line,
your 432· MHz s ig na l Can Skip along 10 '
many hundreds 01 miles befo.e coming
back to Ea rth- o fte n In su rp,lalng places.

Mo d" s used o n 4 32 Include SS8.
ON. FM 10 the 44O~45l).MHz portion. a nd
am.t"u' t"levlsion (....TV) .round 439.25.
1l>e<e's plenly 01 .oom ne... Since ttle
band ia 20 MHz wide! Tnere's . Iso loIS o f
equipmeol.v....bIe. • a Q2 ial.sl bec0m­
ing. popu lar band worldwide.

Ofl 1296 MHz, the same propagation
ru les awly .nd the .nten......'e even
smalle< fOJ a given gain Ilgu ••. Ho w aboul

mO'e Ih.n one occ.sion, s latlons f.om a ll
sl . conttneets o n th" same l .eQuency
could all ne. r e.cn ortle.-. r.'lty lod.y.1

Tn., h igh etaue .nd noise levels 01 lhe
summer _son compound the p<oblem 01
lack 01 I-Uns,pots by w,ecking Iow-band
cont.CI•. The lew b.od Openi ngs are
shor1,llignals weal<, and pllet.ops Ii"n::e, as
more OXers c hase fewer OX alaI ion•. The
poOl rilcllO propagalion (. nd prospects fOJ
wOf$e) d iscourage OXpedllions. And con­
dllions .'e unlikely 10 im prove soon. e x·
cepl lor se.son.lly belle' p.opag.tion In
Ihe 'a ll a nd spring , The last sunspot cyc le
bottomed ou t In 1975. wh ich suggesls the
current cycle will hit mlolmum sunspols
ne xl ye.r. Even . fte. sunspot numbe.s b&­

gin to Inc.ease In the lal e ·1lOs. ,adlOprop­
.gal io n will I.ke yea.s 10 recove r to

an llIl--element .ntenna wllh 20 + dB g.in
w&ighing only 3 pounds? F<ledline$ '*
come more crlticill .nd beamwicllhS ....
.....'OW. Bul ~ can wort< .bOul 25-50
mItes w,ln • good .ntenna .nd 5 10 10
W.tts. More equ ipmenl is COITling on lne
m....e l _ry day 'or tniB band and 11'8
p,ices .re d.opping. 1296 MHz is lruly •
band for the adve nt urous !

Tn a l concludes o ur b.nd summary!
Ned month, we ' lI t.ckle . ntenn. s a nd
feedllnes for tnese ba nds and de lve lOla
such to pics as why you Jusl can'I use Rei­
S8IlJ on 432 MHz witn 2 Watts and " .peet
10 wOJlr. .nybOdy. send in you. conl.lbv­
tlonll. photos. stories. tad1 l ips, OJ wI'l&t·
_ . t"It try 10 get lhem in. I'd like au,
O'O""_s r~ to send me iolormallOl'l
on lne; . doings. especl.11y au. IrienOs on
Europe, wnich is • real hotbed of VHF/
UHF activity.

lorme' le vels, li lt does at aiL The sp"cta ,
ettre Maunde. Mi nimu m alw. ys arisas.1
s unspot minimum• . (The M. uode r Min i·
mum was a period of .Imoat SO years
w'-1 lhe .uoSpol number"."., e xclllld<ld
the abysm.ltot.lsth.t .......'e " . perietlC'
ing lod. y. SO years 01 tausy OX? 1lle mere
lhoughl makes my eleme"Is droop.j .... 11 in
.11, the lulu.e Iooka bleak lor DXers.

So wh.t does lhe d...na.d OX", do? Un­
plug the ke y. hllng Chrlstmasl lgl'lls a ll In.
lowe•. and sta rt walcn lng the lube ins l"il<l
of Inte rlering with it? Ugh. What a lerrlble
proSp<lCt! Fortu nate ly tne,e Is hope fo r
OXe,s everywhere . The .e Is lire without
suoapols. even II OXCC t. kes years I...
s te. d of months. Here .re three sugge~

Ilona 10 revit.lize your OX enlhuBi.sm:
m.ke belter use 01 Plesenl ...so,m:lIs, ..I

DON WALLACE W6AM
1lle OX communily lost ane olits pilla.S in lale M. y. wnan 00tI WallilCeW6A M

passed lIw.y .It", • lifetime 01 OXing. OotI's OX aceomplishmeols a.e legend
.nd inc lude oxec .ward No . 1, membership in CO's OX H.n o f Fame,.nd top
0 ' tne Honor Roll lor most 0 ' Ih" p.st 20 yea,s. He was cee 01 Ihe fi. sl OXe's to
earn Worked All Continents. back whe n such wa s a co ns lde .a b le 'eat.

Fo. mere Ih. n 40 yea.s Doo oper.ted ' rom one of Ihe besHnown OX icca ncns
In the wo rld : the OX rancn at R.ncho Pa lo s Ve rdes . 20 mll"sl.om downtown Los
AllQll le s , C.ll iornl • . Don's amateur s ta tio n (he ac lua lly lived 10 milt's . way In
Long Be.ch) was pefched atop. 12Ol)·.nlgh h ill on a Ptlninsul. whic h s licks aut
into tlM! Pac ilic Oce.n. 1lle site is ONI o f those near.perfect recto Iocalions
about which OXers dream. Wilh. c le. r shot in I!WIry dlleclion (overwaler in most
cases) alld w,th e.celllltll .pparenl height, the Ox .ancl'l e llectiYely pumped out
of on. wide '."0" 01 "eQuenc:ie$ from lhe lInlalet.l. bands up Inrough UHF (Ine
Ialler 1n:rn.!'IOs1 01 business .epea.t~.ndeQulpmeol on the s lle). While m. ...
iIIlling a communic.l ions busine" (il'lCluding those .epea.tllB). 00tI assembled a
worId--CIass amateer s la tion wllllOut . s ingle rot.table be.m!

Don 's ahack featu.ed the best av.ll.ble .mateu.~r, inc lud ing many pieces
01 Collins eQulpmenl. sensibly arr.nged fa. easy o pe •• lion. 81,11 vis Uo.s
118.rched In vain lor Ihe rumored hlgh·powered a m plili" . s lh al som" thought
were the ke ys to the Imp,esslve algn.1 o f W6AM. Don didn' t need illegal powe.:
his oonrot.lable..ntenna I• •m was his pileup bus ie r. Tnal an tenna la .m ece­
sisted 0 ' 9 sep••at e rhombic anlllnn. s , ca pa b le 01II,iog OX 10 elgh teeo dlfferenl
dlreclions. Whe.e o the r amaleurs turned thei, ,otatable beams. Don Ilic ked
switches 10 118iect lhe .ppropri.ta r!'lI)n'lbic . The do.zens 01 rflombic·supponlng
te lephone poIet (some e . le ndlng 10 loW") wh ich dolled the 2"-acre si te ~"'" lhe
Imp<ess.ion a t • s urrealistiC lareat. w,lh wires instead o f leaves on the trees.
....ppea.ances . si<M, nobo<.t)r iaugf'led when 00tI " . n...,itted.

For Don W. llace Willi marll Illall • llllpel" s t. tion. He was • Iriend ly. helpful
arnel...... wno was consis lently act..... in ox through more tha n foul auns~

c ycles. Thfr.. h.S seklom been • coonlry in ttle hislory o f OX which Don didn ·t
worl< . He was . Iways among th" lirsl th.ough Ihfr pll..... p. 'rom tne very li"t Clip­
Ptlrlon OXpedlllon (_ last moOlh's reporl) 10 the la teaf trip. Oon always had.
good wo' d lor hl.d ·worklog OXpedltioners. And he "". s ereo . e..,. a cl ive In s ta·
tion m.lnten.nce. Unl ike some .... en-to-co a male u rs who hi.e slallon ma nage's
10 kee p up the anlenna farm, Oon lrotted up .nd down hi s torest of te le pho ne
poles himsell . repl.clng brol<e n wi.es. luning. adjusllng. How many a ma le u rs do
you know who lrllQuently climbed h igher than Ihei. ages? While Don did .elue·
I.ntly g ive up elim blng 10 lhe 1M!' leve ls when he was In his 70s. he didn'l hes l·
late 10 h.ul his 1O +·year-01d lrama UP 10 Ihe 1O+-loot le vel 10 .epal. lhe
intermedia t.....el antennas.

Even aw.y from tne OX ranch, 00tI was • force on 11'8 amateu. bands . HI.

r
Top OX&r.nd mombic .nI.,.". .,,'husi.s' Doo Wal,.ce WIlAM passed . w.y in
",e "'. y. Ne will be m issed

moblle kilowatt rig chopped through pileups while Don d.ove .tiel operated
througllOUt soutn.em Calilorni. and turlner .field. His moblle OSL card has a
space lor HmpnH during lne 050. And mueh 01 n is mobile oper.tion w. s ON!
This writ&r IindS il h• •d 10 im agine .nyone su",lvlng M! years 01 d,iving • •outiel
LA, muo::h len .unnlng a kilow. tt 01 cw .n trN! time!

Don .,ao sn a .ed nls st. tloo wilh . 'ea h.m s. M. ny contesters h."", enjoyed
the line propag.tion .nd unique an lenna swilc nlng al W6AM. And each June,
Don he ld an Open Ho use at tn e OX .a nch. inviting a mateu rs l,om.1I ove. IO vie w
his sh. c k .nd mombics. He o rren visited OXe,,' homes during hla t. ave ls , b.l ng·
ing • loucn o . OX ch....r whe .ev". he we nt. And Don supported m.ny OX loun·
d at iona. Includ ing """'ing on Iflfl board of llOITlIIl.

00tI W.llace W6AM waa truly. major fOJce in the Ox world. His passing
IeaYtls a sincere sense 01 toss.mong OXIIf1; e'''f).l'Ie<e. He will be missed by

OX.nd OXet .I ik".
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new ox goals snd challenges••ndIof re­
dellne OX.

TM eo..-..II.. AppnMdI

n.IU"lilionsl OX., can ma~. good use
01' ~Iess au_ dar- by 1......lu...
lAg I'll, OX .......,...... and aott..._ . WI'-.

1M tlaMS "" hQI. Il\e Ox. can gel .....y
...ith .11 kinds of impeo1ecl Mtulpmenl and
operallng lechnlq..... Bul as 1M auns.pots
..._, only 1M besl-equipped at.Uona and
ITIOlII c.alul operalo<a ...111 anjoy conai5'
tanl OX suecess. This doe,n't mean you
have to get a second mortg.g. on yOuf
home 10 allc k up a tacked monobandefa,
but ralha f lhat you should m.k. the beSl
posslb la usa 0 1 your ava ila bl e OX reo
flOUrc.s.

Slart by luning up your a t.lIon, Irom lop
to bottom. Realig n and Ughlan anteona
ItIIImaflta. Replsce lha l Ie.~lng Ir", wI'Ilch
~eaps you oil 20 melers ...hen It rains. Pay
parUcu'" .lIention 10 your leadline. EY@fl
• small ....ter leak under IIIe out., j8C~al

of you. COIU can HtIouaty COf'fOde 1M
tw.ld. n. connecllon bel_ lhe leed
and lhe ...ten1>8 Itselli. a IreQ.....180Utee
oIlroubla_Considll< Iobt>Ing oil • 1_ leet
011....:111.... and repl.,;ing 11'1" cnl;eal con­
Metlon.o. laI<ellle money you'" aaving
by nol sending out many OSl c••da .nd
buy some new leedllne, el'm'n.ling those
s'ven baHel connections bel .... an an­
18nn. and shack. The leadllne bet...een
tr. na mitte r and anlenn. m.y be the moat
n"'Ol lected pa rt 01 you r atallon equipme nt,
and a poorly des igned . nd ma inlai lllld
leadllne c.n rob as muc h as h. 11 01 you r
algn.l. bolh I"namilllng .nd receiving!
Typic.1 problems ...ith coa.xl.I-cable leed-­
linea Include too tight la ping to I_legs
(I"" t_ can cruah 1M c'llIe), long, u...
auppotted runa above tile g,ound (while
the coa>; is OUI 01 the .... y 01 the I.......
_ . lhe long run atfetC,," and _.

.na 11'1. cable) , .nd ...at., 0' ctn ..
contamination inaid. Ihe cable itself .
W.lcl'I tor lighl banda; I"'-Y C'NIa latge
Imo-oanee bumps. CAble manulaclu,~

auggest limiting lum a to &I leaat 20 limes
II'Hl coa.x di.mel.... or .bOul • 10· CI'CleIOf

'''''

N.xl ' ....1.... thtl signal pa.lch ...l1hin you,
ahac~. How many connecllons. mel.....
IU....... eee., lie bel...e&fl ng and .nlenrwo?
Every one lOba signal sl'ength on llOIh.e­
ee;.,. and I'.......il. When 10 meters la
_ open, 2 wailS inlo • ~~ng ...iIt
wort< tile .orld, but lheae dar- e-y 0.1
dB counlS. F ....IIy. checI< out YOU' rig il·
sell. Wtlen ...as II'Hl lasl lime you peaked
th. 'ec.iving Cllcuils? Ho....boul 11'1.
d cireu'ta? II you"11 slill uSIng thoaoll
gl boW.. ...ith 11'1. glowing ...1.......
sid• • h.v. you nllu lr.Uz.d th. Iin.la
lataly? A I. ... hours cle aning .nd .djusting
you, OX h'rdware will p. y handsome dlvi·
dends du,lng the dog days 01OX.

Even th e besl-.equ ipped and mo s t Hnaly
tuned station Is 01 11111" valu. ...llhoUI th.
expertise to operate il etrecl ivllly. The ran­
dom operating and sloppy techn lQuea th. t
in .8CIIfI1~.. lilled the shac~ .... ne ... 111'1
OX OSLs yl&ld nolhing bul 1",,1,.tlon in
loday·. Inlen.. Pileups. How dofIf; lhe
OXer lune up hla OXing llOttw...? He
~ UP on pr~tlon, pa.r- pa.rticu'"
.ttenllon to \0'1'>0 is on wt>en, and hones
hil OXoperating skills.

..........~IIonMpl....

Sunspot minimums a,"lxc.llenl QppOr'

tunlll.s 10 learn more aboul lhe .....,·I.a­
cln.tlng 1I.ld of propagalion. Wllh sign.ls
.....~ and intarllllence &I a minimum. the
do...n-ln·the-mud st.tlons ara work. b le by
thos. ...no know whe re a nd wha n to look.
Usa the Norther n cemcmu OX Founda·
tlon 2O-me tlll beacon syst.m on '~ I OO to
compa.. proPlg.lIon at you' s t.tlon ...111'1
thtl propagation charts published each
month In OST. Ct>ec~ oul grayllne. t••na­
eQuatorl.l, arld Oll'... l)fOplIg.atlon model
by changing 1\1& time you oe>erate Of by
.Imlng you, be8m In .nolher d,rectlon.
Watcl'l 20 meters IOf the raptdty ahorI.....ng
SIlip tl'l81 .......lds. 15-met... opening. And
dor'l'l ","it." 10 send a ca on I -...
ingly _Iy band

10 met.... lor example. oil.... a ,.....rI<.
.bIe amount 01 OXing.. even &I the dead
bottom ollhe ....nspol cycle. The trouble
...ilh 10 mel... ia Ihat IMIf'yOfl& listens .nd
nobody tlanamits. The band .l.... ys8OUnds

dead. Try • ca .nd see ...1'1&1 turns up.
Once In. while . you will be ¥'t!<Y ple.sanlty
su..,nsed.

AI the botlom 01 the t.SI sunspot cyo;te.
I ..as O\)ef.ling lrom Wlsi Alrica on t~

meters wt>en I noticed tl'l8l lhe ....ip eli.
tance was gelling ahort.... (In 0""" word• •
lhe sign-' .trength 01 sl.11ons cloMl to
me ..... inc....ing.. a good indic&lion that
the nexl high•• b.nd migh l op.n .) I
s ...llctled 10 10 met..s Ind luned hopetully
across lhe barld. N.o\hing. No! _n •
peep. Fa,clng the pro.peel 01 fII tuning 11'111
11 ~nobs and I witchllS nllC8S8ary to gel
back down 10 1 ~ melers. I decided 10 Ify.
long CO o n the oil chance tha t someone.
somewhere , was lis tening. As I eased my
loot 0 11 the loot I wltch ener a one-minute
co, the receiver e xploded wllh • roar. At
lirst I thought I had 4Cklver.!J po...er·line
noise, but the roa' g,adually bag.n to Ie­
solve into Individu.1 callsigns. 10 mel...
was wide open 10 Euf098 and NorIh .nd
South .s.metlc• . bul ".'YO''' "'as liSI....
Ing.. Until my ca, the band might 1
h.ve b.en ere••d. So don 'l Ju s t tuna
QUic~1y&Croat trw band and give up; try a
ca. And lislen 'Of II'Hl hOSl 01 l(kneler
be' o"s In t.... 28200-283lIllrangtl.

Anolher techniql,ll 10 improve your OX
payoul ...ilhoul .unapolS is 10 pay more.l­
leol ion to ...l\O i, on ...1Ian. First you need

to know , xacUy whiCh COlIntrl ... you h.....
conllrmed .nd ...hiCh you s till need. Care­
lu i, up.t<XIat ... reco'd-keeplng is • musl
(and ...... '11 tal k more abou t th is In. lutu..
column].

Th. n turn to the ...eakly and bl...eekly
OX bull.tin., loc.1 OX ,.peater or OX club
meellng" Of OIlier 80Urce 01 current OX I...
lorma tion. Among Ihe other tidbits oltered
in theae 8OUrcea ... vital ctues 10 tile op­
......ling habllI 01 OX .tatlons In countries
you need. looll 'Of regular iCliv'ly I,om
these COUIlI"". Moat OX(lpllrators get on
the ... at atlOul tl'Hl same lime .actI day.
and usually at about I.... same IreQuency.
This regularity may be due 10 OXers be,ng
ere"tur.. oIlIabil . Of 10 local cond,tions
SUCh .. I.mlly oblig.allons...ling .nd
slee;>ing IImel. Of whlln IIlectriclty is .vall ·
able. Wh.l.....r th...ason. il a OX statlon

Is on the .ir at a pa.rtlcul .. time and Ife­
Quency once, tllar, an .xcallenl ptace 10
loo~ 10' him Igain. So peruse " S . n d ·
pass" (in Tr.. 0)( &lIIatin'j or "OSN~ (in
ORZ DXjlor operating hints. And don'llor·
gel any OXped'llons Of apecl.1 oper.lions;
lhey 011,," proori(IlI more contacl POSsibil~

1_ and bait... 0Sl rout.. lh.n some 01.
country's regular operatcn. Alter all, not
~ OX slatiOn w.nll 10 ail and run W.
.11 day and It1en lace I"" OSl chotes. On
Ihe other harld. 11'181"1 .xactly ...hat lhe
OXpedilioner ....nlS. If' s the hole reason
lOf the trip SO htI will be mOf nxiouS to
pull you, c.ll out Olth... pileup.

Anolh"r ....y 10 augmenl you, OX scor".
ca,d Is to hone your OX operating Skills,
Including IIslenlng. pileup busting. and
lracklng do wn hunt·.nd·pec~ stalions.
And "n excellent y to hone these slr.iIIs
...hen Ox is I nd fe' bet"'e&fl is to ex·
Pand you. delifll\lon 01 OX.

~ldng Tour OX Hom-

With " 1, . ditlo n. I" Ox becoming in·
C.....lngly h..d 10 come by• • ltemal. del·
IM iOns 01 OX _ to keep tM OXing
spar!< .U..... Among poaa'boilliel ttHl OX'"
migi'll consider is wort<.ng OXCCon dill...·
ani barlds, especl.lIy lhe IowIIf IreQUIIn­
clas. (Use Ihls summer 10 get up some
new, more e llecl lve OX antenn.s'Of these
bands.) Ano ther epproach ...ould be 10
ch.se OX on cue n meteu' bands; 10
and 2~ MHL Alas . th ARRl Boa rd 01 0 1·
,ec tors won 'l allOw OXCC credll lor con·
tacts on these benda (yat). bu t OX Is thele,
"",,"rtheless. And the ne'" bands ere less
crowded. with no QSLs to ",o'ry about .
since ttley don'l count .nyw.y. TheM ne'"
b.nds 011.. a pUll lo,m o. OX Ih.
lik" 01 ...hich _ haven'l seen IOf years .
Think of the opportun,tlel 01 st"rting al l
over aoaln with. new bilnd' twa't1 tal~

morll aboul the ..... bands In another CCJI.
~.)

Vet "nOlh.. app.o.ch to rev ita liZing
your OXing is to ch.......arda other th.n
OXCC. Many counlrieS Oller handsome
cet1ificat ... lOf various OX accomplish­
ments, such as ...orklng .11 Japanese ell­
I.s. 100 member, 01 the Ge,m"n DARC,
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1986 Armad,llo Run Coordinalor Tom Taormlno K5RC hoper 10 .cll_"a 3077 Countin
nexl year.
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Jim Willi. ,l(IZXJ4 (riglltl won rtw l fil83 al'l(1 '964 Arm~illoRun• .

Ru$Si&n ObIaSIS, ere. ClI' try 101' lhe Phil ,p­
pine Wol1<ed All Uniled Nal iOn. Membe<s
a ....rd. S,nce lhe e t!flClive (lale 01 con­
t.CIS lo r tnl. . ...a 'd Is Ihe da le 01 ent ry
Into Ihe UN, yOlJ '1I lind yOlJ have 10 go
block a nd WOtk a lot 01 lamill a r COUl'llriea
once 'lOAin 10 q ualify. Conlacl A,te Peter·
lIOl'I K6E.OV 101' mo<a information on Ihla
a ...ard. Other possiblli lies Il'I(:lude COIIeCI·
ing prehn and Isl.nds on I". Air, Sp(ln­

tored by CO magazine al'ld Geoll Wall s
(62 Bel'm" e Road . Norwi ch . NRT OPU En·
llland), respec tivel y. 60th a wards will keep
you OUI 01 In:tO.>bkI until lhe lunspoll r.
""1'1. Of Iry s tarhng all over ... ilh 10'"
power. Modem soIid-ltate roga perform al
ell iCiently al low l)OWer Ievell as a l hlgll
pow..... And H." addit ional " I/O'! 01 ma klnll
cOl'ltacI" with low powe r p laces apre­
mlum 01'1 o pera lll'lllikills.

Fina Uy. you can comp'elely redeU n e
_I you '""" by ox. How abou1 Wol1<ed
All Slal... on 10 meters, sterl,ng now? To
accomplllllt th is belore sunspotl make il
easy ...111 tcece you to lea'n more a boul
p,opagall ol'l. ope,atlng methoda and tee n­
n lque-a. a nd liSllHling . Or go lOt 5BWAS. 10
placl ice Iow-band OXing . od pileup bust·
ing Wol1<ed "'11 Slates no! enough of a
challenge 101' you? Therl how aboul WOtI<.
Ing all 307$ coul'l ties in the Ijoited States?
11'1 U Ilou'a?

"Wha tT" you say... ...11 3076 countiea 11'1

U houts? RldiCulOuS I" I'e<tIap$ 10 OI'di·
na<y OXers, bul nol 10 tile Te xas OX Socl'
ely. Tills ve ry ac ll.e g'oup invenled th"
Armadillo Run to b-allle OX do ld ' ums , al'ld
they now propose 10 enlist the reat ollhe
counlry In a certilied amateur'fad", hap-

'."'""
Annadlilo Run

Simply put. the Texa a OX Socie ty pro­
po.". to a ctiva te all 3076 coul'lliu oyer

lwo *""ends in 1\l86: Ma y 3--" aod July
26-27. In celebration 01 tne 1501h a nnl.....­
aary of th" birth 01 T",xas, the 1986 "' rma­
dillo Rul'l will demonstra te flam rad io's
a bilily to mobill:e qu ickly. help pull ama­
tlUH adlO cluln logetller. aod prO'ride a
couple _enda ollun 101' patienl OX.,.
and COf'lleslers.

The DOld idea 01acll.,.t,ng every county
11'1 the US g,ew oul o f a 1963 Te xas OX S<>­
c le ly ellort 10 put all 25<1 Texas counties

on lhe a if. W,th 12 mobile leamS, ,1'1 22
hoursol operating, tile members of I". $0­

c iflly accomplisl\ed Ihia goal . and l!\I1tI'I

ga ve a Irip 10 the "' RRL Nallol'la l Convel'l'
liol'l In Houalol'l to the ...iMer of the 1963
Ar~illo Run. Tha t winner, ...ho won.ed
all 2$1 counlies 11'1 Tax... in one weekend.
..... Jim While KIZlU". Lasl year Ii'll! socl­
ely a .panded lhe activily 10 ioclude cou.,.
Ilea In nelghbo,lng a lales. (Ag a in Jim
While look top flol'lO,a, Ih is time from a
horiz""tal operating position. reco.erll'lg
h om al'l automobile accident.)

So lheM Texas guyt; ha... tome exper;.
anee in 1!'laM ArmadillO Runs. Ma ybe they
cal'l pull II ofl . ...ilh IIIe I'll!IP of otr- radio
Cluba a rou nd tile coul'llry. As an added in·
cel'lli"" 10 Rul'l part lc lpal'll s . the society
expecls the goyernor of the s ta te 10 pro­
claim a ne w coul'lly. Armadillo Counly. 101'
lhe duration 01 the Runl That"a like havlng
the Leaoua cleale a counlry JUI I 101' one
COf'llesl!

II you a'e inlereated 11'1 helping il'l the
Run, ccmect your local ra dio cl ub 0' Rul'l
Coofdil'la lor To m Ta o,m il'la K5 RC. Roule 1.
aox 301. Ma nve l TX 11578.

hen II you're no! il'll..-esled in lhe Run.
11 ahows whal you can do 10 keep the OX
apark buming .....nan the sunspots aren 'l
Whars your Rx for lackaspolS-llia? II may
lual be lhe Teus Na tlooa! Bird. Ihe a rma ·
emc.

WIlen I ..... a youngsler. lroubleshoot·
Il'lg consisted mainly 01 some basic teat
equipment and the a bilily to tell tha dille,·
eoce betwe e n a good and a bad sigl'lal.
Now. oNltI'I II I cal'l lind a teet c-cee small
enough 10 lit onto lhe tn l poii'll ...ithoul
IhOl1ing to something else. the trusly
scoPe diSPlay is, mo<e oftl!l'l l!\.an nol . a
jumble 01 d,g,tal sognals thaI conluse me
as muc h as they do tfl" triggering circu lI'
I If\r.w In the lowel . The sigl'll ia 00 ttl"
scope didn't make seose. There ...as o lten
no Illeory of operat,on rn Ii'll! mallual . and
IlIt' lest eqUipmenl required 10 lrouDleo
a h OOI Il'l ia d ,g ilal alull ...aa Il'le aame
equipment used 10 desigl'l It-in I ...Otd,
unaftordaDle.

The who le mess dldl'l't .....", to ma ke
fiIOOd economiC seose eilher, Why ...ould
any tflChnlca.lly.competent !'lam wa nt 10
purcl'lalle lQu.pment knowing In advance
Illat il anything wenl ...rong w,lh lhe gear.
he alood tillle or no chance o' repairing II
paal the replacemel'll 01lamps a nd fuses?
Wouldn'l Ihe oWl'ler preler to deal locally
wllh a ploblam ratl>er than relu,n delfIC·
I.... equipmenllO al'l o !len pnyalcally. and
_ mo<e a llen psychOlogically, d istanl
manulacture(jl Reality provides lfle a'"
a wer, All manulaclu'l!fll now ma"'e1 $0­

philticaled electronic equipmen t wilh "no
u""",-aerv;c,,abie pa rta Il'lside" No other
choice Is available ,

The rnetllod is c a llecl algnalure anaty.
ala. and although it hal a 1_ Iimllationa.
in my opinion Ifa miles ahead at look ing
at jitte ry data on a CRT. The basic theory
is to lock the mlc,oprocesso, 11'110 a low­
level op""lIon (such as a jump 10 its own

8<JI lhen I discovered a IrouI)Iaahooting
tool thaI gives Ille _age _flChnl­
Clan a chance al repairing h is OWI'l gear
again. II rea lty pUI all Ihal microprocessor
alutlln ita place and reatoroo my fa ith in
Ifla "one handlone probe" method 01 ma k·
il'lg s ic k , Iga ...e ll. WlIll lllis box, all you
na"" 10dO la set a f_ internal a...ilc hes in
Ille dIMce urIder tesl, put the probe on lhe
llealred point. read the number lhal ap­
pe.rs on 1111 teal inatfUnlenl, al'ld campa,e
I! ...llh a known good reading 11'1 th" tech·
n lc a l mal'lual. RighI 0' wrong - ...tlat could
be easi&r?

I

DXPENSES

SIGN IN, PLEASE

To Warren Ash AK2H
Klngalon NY

Few the ham ""'" hasn'l sperll a d,me on
new equlpmenl In lhe p.a.at decade. il may
be q ulle a shock to ~ie... the inte,lOt 01 a
ata t"-o!·lh....arl lra l'lsce ive r. bulla, Ihe leSI
a . us the sighl la all 100 la m illa r: CltCull
boards lOaded with ChIps thaI oltltl'l tlave
part numbers whlcl'l don'l IMITI 10 CfOSS
loany In lhe 7..LSx.. aerieS. Aod wh ile lhe
design and produclion 0I1wn eqUlpmenl
has a dvaoced nicely oyer lhe years, Ihe
l a ma CII""Ot be aa ld lor the troub leahool·
Ing a nd rep,al' ol t~o.e rigs.

watren, my frtend, what a biller leller
fWllat Price a SL?," J une. 1985). I mUSI
admit th aI I don't und"rsland ...hy yOlJ
dldl'l' t recei.", a a SL Irom H«IA, bul YOlJ'
rathe ' . Ic iou s attack on Bryan Slurm la a
bit OUI 01 line I recently ,aceiYed a 0Sl
Irom hIm wilh no problem. I used I1'>IIRC
ays lem.

It is di lliCull 10 nearty ImpoaaiDle lor
a l'ly a t ua In Ihe states 10 unde'sland tbe
p,oble ma e l'lcou l'lle,ed by our b reth re n in
Ihe remole cornera 01 the WOl'Id , f'!e<hapa
hla mall from you waa pill..ed, and lhe pil·
ler.. ia altempllng a liltle blackmail on
you. Perhaps lne.r. are Oll>er plotlIems,
aucn as Ii'll! burOltl'l 01 IllOuaands UpOl'l
thouaanda o . OSL lequesla wh ic h COSI a
jetto a nswer. PI<lm aps Brya l'l al mply can­
not a l'lswe r Iflem all ...Ithoul a lillie ' Ina n·
cial support. "''' er an, my Iflend. va"ous
OX cluba SUPPOl'! tile COSI of OSUng 101'
mal'ly OX slationa lhal otherwise would

not be able 10 mM1 lhe demands placed
UpOl'l Iham.

OSLl nll is a bit o f a luxury, 10 say Ihe
leasl, and not I'lflCeas.a rily a burden Ihat
aIlould be placed on the OXoperalOl', ...fter
a w1llla they wilt almply quil operating.

Pllul W-rd W1KZK
St. " ail" ed IN

1 1

1'---__----'

IHUZZAH!

While scal'll'lll'lg Ihe MarCfl, 1985. Issue
fOl' some inlo on RTTY equipmen t. I c a me
UpOl'l II'II! gUIIII edilOl'lal . "Stop Playing
Around." II alfllCk a chofd lIO IouCI that I
had 10 wrile and say "h UlZll'l!"

I have sperlt at IeaIt 8 moolha par year
as ZF2BO 11'1 Grand Cayman S;1'lCl! 197...
a nd my operat ing has diminished almoal
to Ihe vanishing poll'll. I used 10 iii" to the
shack every oNltl'llng 101' 2 10 3 hou'slO en­
)or long 0S0a wilh people ' rom all over
II>e glObe. Though I cal'l nardly be called
' ara Ox. in the paSI _III years It has
Dean a1mosl imPOuible 10 ha"" a con",,"
aaUol'l 01 more than 2 mll'lulea wlt ~out

breake,s a l'ld the a ubsequenl pileup,
In ttwl early part o . each ...il'lter season I

uaually __ 20-30 5$-OTHera. bul by

Marcl'l 01' April I lum on lhe no. h.a... one
SI'IOI'I COf'llact I""'" S-igna a ll saying tr-e
muat be dozens wail ing), aM say Ii'll! he"
with It and Ihrow t~e swilch a nd 00 10 bed
Anytnlng short 01 a 3O-mlnule con tac t is,
a a la r as I am eonc",Md, 10 be 'eillgaled
10 conteal$. I wanl 10 know abOut lheir
...ila, kids, Inl_la. occupalion, al'ld SO

on. I don1 g.... diddly aboul I....' alOl'.
boughl fig Ot CCIfT\fT\I!fc lal al'ltenna l

William T. Dewl n M.D. W9YKT
Glan Ellyn IL

Slopf You will lind Illat your muacles ha""
tensed up and you are pushing the ke y
dow n Inste a d o t dragging II dowl'l ,

Please 001'1'1 sa y II can't be done- I
didl'l't e .en ...al'll 10 be an opera tOO'. and the
al1'lW had me doing il 101' 6 hours on aod 6
hou.. oil. 1 dayS PI!f ...-. undef conCh­
liona a 101 IMa comlortaDle Itlar\ lhe a_·
age ham aIlack!

Eric Stable, VE31SD
51. Ca lha rlnaa Onlatlo

1__-

ETTERS

STRAIGHT TALK1 1
Your conatal'll bailie with the code re­

qulremenl la wel1-l11CalYed by Ii'll! matly
""'" Ilod Inia the dllliCull paf\ 01 Ille tl­
eeeee.

To .Iew code 8$ di llicull ...,ety means
tIlat lrle person an"",pl ing to learn It hu
set a ll 01'1 Ihe wrong loot. Aft..- an, In WW2
Illousanda 01 opera tOO's we ra lu,ned OUI.
..usage-lika . In "IIV ahOI't order

II tile t>udding operalOl' is laUQllI ualng
18-20 ...pm ligtIl at llle a lart, we would
ploduce operalors ...ho could go on lhe ai,
wllh soma eeeueeeee and use ve ry much
less time per OSO. th us h ....lng up band
space!

To lealn code ,oquirea a lotally d ill..-enl
pnx:e<ture lrom t....t used to INIn I'"
ory-and tIIia may be the PlotlIem I!rICOUf>"

I..ad by so many. Il I1lOuId lake no IOI'lQl!f

than 3 moolha to get 10 Ihe 15-p1 uS·wpm
le",,1. Bul you musl p,aclice t...o or Ih'H
t1mtlS per da y, 7 daya per weel< lno a x·
cuaes~ Each plact iCa pe<iod ShOuld lut
aboul10minulea. Il'a "IIV mucn l,ke leam­
ing 10 loucMypa-IU not roo- much you
do, bul how often you do il lhat counlS.

Keying with a s lraight keylyea. lhey alill
exlall) Is anolhe r opera tion Iha l la per­
lormed iI'l(:OI', ecll y. quite o flel'l resuiling In
undue fatigue andrOl' poor sending. The
kay IIlOuId be at lhe edge of lhe desk.
_ 1-,"l~ 01' SO bKk lrom lhe
edge as IS SO often aIlOwn in Il'lalrucliona.
RememDef I said alrlllgltt ~.y_"' a d ill..,
ent for a paddle. sending la dol'le by mov·
il'lg the lorearm dowl'l a t Ihe w,ISI, Ihu s
d,agglng tile ke y down. Never PUSh II
down 01' tile muacle on lop 01 your anTI w,lI
grumble! Pfaclice w,thout an oaclliatOl'
COf'lneclad 101' a 1_ minut.. until you get
Ille dOl-<l aah ,e la l io na h ip Clear (by Ihe
sound of Iha key clicksf and yOlJ sllould be
a ll sel 10 1iI". II yo ur ael'ldil'lg de terlora tea.
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lumP instr...: hon, 10 prOViOe • repet ,I'Ye
Ilgnal on 'II ~,_ . nd conlrol I.nes.
T"'e lign. ture anaiy,e. I"'en tam plel 1...11

. Igna l. does some ma th . and producel a
un ique numeric displa y w"'lch reprelenl l
tile sampled dat i . Any number Oilier I....n
llle correcl one indou.les. l. u l1~ trou­
t1ll st>oot ,"lI ~ be done w,th oro,,....,.

techniq ue l . uc '" .. I"' e ·· h. II·l p lit"'
mei llod. tile "'good input/b . ll o u l pu t "'
meillod. ere. AI lealt one m.nulacturef
(HawietH'lIckarlll is a iru lly making the
teet lle\Ii(:e Ilsell. a n Inllrumenl .lmllar in
.ppe.rance to . common mullimelef.

By now you'ft1 probably as-k;"lI. II I...i. i.
IUCh • 0'...1 lool. ......y .ren't manulaclur·

ef$ dellgn;"lI «j llipmenl 10 lake ~a....
tall'" 01 111 F.anlr.ly. I don 't k_, f'IIHIIap.
t"'efe I•• bug in t"'e t"'e<If)It"'at no one nas
bolhered '0 tell me about Or it COUld be
t.... l t"'e tec"' nlque is s UIl 10 ne w th.t p'o­
ducefl o f e lecl' onic eqllipment h."",, ·f
II.cl time to linaltze lhei, Im plement.tions.
But I <eluse to tIel_ t....t t am fUlly I....

fonne<! on the I. test lechnology. so I'm
not QOi"ll to hold my bre.lh . Then .g.sin.
m.ybe 1...1. Is one o f tecse ideas like quad­
, . phon lc .oun d _nothlng ,eall y ... ,ong
with It. bu t It IUllllldn't eaten on.

lM H...... WA2VPH

Men"" NY

n
o

-'-
~'.

• •

-

numba! o f ARRL secliOns (Including NNJ
. nd SNJ-ma.imu m 14). KP4. KH6. KL7,
.tc., count as 3-polnt OX ccntects and U

leclion muillpli.....

AWARDS.-

Cert,licates ,..i11 be awarded to tl'le firs t·
plaCe Sl.hon in each NJ counly. ARRL
sec tion. and coun try. In add ilion. a see­
o nd -p lac .. ce rt lt ic. te ... 111 b. awa'ded
when 4 or more log l I re reeei-ee. No. ice,
Teclln ic ia n . a nd mobllfHlper.tOl cerli li.
c.tes ,..ill .Iso be . .... ,ded.

EN7RIES:

Logs m ust Ihow dat.'li me in UTC,
band . a nd emissio n. Logs must be rilt'
c e iyed no I.ter III.n September 14. The
lirst coorect for • • c ... c ilimed multlpliM
musl be indica ted and numba!ed, .nd •
c lieckti.1 01 c o nl . cl s and muttlplie, .
should No included. Mull i-(lpe rator I I.·
lions should be noted and call$ of partlcl­
p. li ng o pe rato rs uetee. Lo g$ a n d
commenll s ho u ld be sent to : Englewood
Aml te ur R.d lo AI IOC.• Inc .. PO 80. 528.
En g le ...ood NJ 0163 1·0528, A 110 Il l .
SASE SIlOuId be included fOf results.

--

•

ARRL UHF Conl. l t
SARTG Worldw ide RTTY Conlesl
H. ... J....y aso Pal1y
Spsrc-Com Nort... American UHF FSTV CoM..l
ARRL YHF OSO Party
Wesh in gl on OSO Party
la l. s-.m...... ORP CW AcImty WHIlend
ARRL OSO Pal1y_CW
1111001. esc Pal1y
Rio CW OX Conl..l
ARRL 050 Pafly-P!lone
ARRL SlmulallCl Ef.Ief9&'OC, r..l
J . mb g _ On ThoI Air
ARRL S. ..patakes_CW
ARRL SWHplll kes- Ptlone
ARRL HIO·M.t., Conlesl
ARRL 1Q.M et..- Cont• • t

-
PORTLAND, OREGON, USA

A"9 3- 1
Aug 11_18
Aug 11-19
Aug 19-25
Sap U _15
sap 14-16
Sap 21-29
Oct 5- 6
OC1 6_7
OcI 12_13
0c112- 13
0c1 19- 20
Oct 19- 20
Hov 2-3
NOY16_11
Dec 7-6
Dec 11_1 5

-

leu's world...ide 10 part icipate In ttle 261...
IInnua l NJ osa Party. Phone . nd CW .,e
co ns ldo,ed th .. l a me contest. A I ta tioll
may be ContlCted once o n each band:
pIlone a nd CW . ,e con.ide<ed separ. le
"bands" bul CW con taclS may nol be
n.- In pIlOne band segmenll. NJ Sl...
tiOnS may _ 01..... NJ lIahons .

FREOUENCIES:

1810.3535. asco. 7035. 7135. 7235 .
14035, 14280.21100. 21355. 28100. 28610,
50-50.5. a nd 144-U6. Suggest pllone ac­
tiYi ty o n the eye n hou,s . 15 mete rs on th e
odll l'lou,s (1500 to 2100 UTC). a nd 160 me­
ters a l 0500 UTe .

EXCHANGE:

OSO number. RSfn. alld ARRL sec lion.
country. or NJ counly.

CALENDAR

TED WEINSTEIN / 2945 S.W. 4th AVE. / PORTlAND, OR 97201

SCORING:

Out-(lf-state st.tiOflS multiply tile nu....
ber o t com pl..t. contac l$ ...it... NJ I I. tions
limes the number 01 NJ count ies worked
(21 m••im um). NJ s ta tions count t point
pel' WIKNENO osa . nd 3 points pet' OX
OSO Multiply lot.' OSO points by t.....

CSl OF THE MONTH
To ent&l your OSlo mail It In a n _ope 10 13. 80 Pine 5 treel . ~ert>orougI'I NH 03458.

All n: OSL of t.... Month. Winners reee oe a one-yea' s~ription (or e.tens ionlto 13. Enl"es
not in~ cannol be accepted ,

NEW JERSEY OSO PARTY
2000 UTe August 17

to 0700 UTe August 18
1300 UTe August 18

to 0200 UTe August 19
Tile Engl"""'<lOd ARA invites . 11 ama·

lound in at leasl 5 logs or I contest log
must be recei"ld f,om t..... multlploer I I.·
lion in orda< 10 be y;tlid. FI"'" score is tile
sum o f OSO points times t..... sum o f tile
mulhptief s . SWLs use t..... same ' ules tor
sco ring , bu t based o n s ta tio ns Ind mes·
s llges copied.

ENTRIES '

Logs musl be receiYed by oeteeee 10
.nd SIlOukl conlllin: Nlnd. d.'ellime In
UTC. c.Ulign, e~ch.nges sent Ind ra-­
ce....d . poinll. multlpl ......~ I,nal score .
Use • separ.te sheal for eac'" No"" a nd
enc lose a lumm a ry ebeet showing t....
sCo' ing. class il ic a tlo n, c a llsl gn. name.
a nd addresa, In me c.se 01 mull l-ope-ratOl
Stl tiOnS, include lhe names a nd c.llsilln.
01 afl ~.tors inwohed. Commenls ...ill
be ......, mUCll . ppreciated by tile cont""t
comm.ttl!<!.5etKf logs 10 : SARTG Contesl
& Award Ma nage r. J OIgen OUdah l-las jon
OZlCRL. Egebjergyel 90. 4500 Nyko hillg
5 j.• Denm.'k .

A WAROS:

Top st;ttoon. in eaen Class. count ry. WI
K, VENa, and VK call districl if tile nu....
ba! 01asoa is <elsonable .

ONTESTS

EXCHANGE:

RST a nd osa number.

It's luch a piellure to eee a newlletter that obyiously "'as had some thoug ht
and c.,e pu t Into it. Bob W.rd WA5ROE lurns out s ...: h • paper; "'e' s th. ed itor
01 rne EHtfr. . jou,nat of IIIe 8 1g Bend {Te~asl Amateu, Radio Club(BBA RC}.

rna 8atfr. i. not l..... largesl publication .... ..... seen. nor is illhe flashiest What
makes tflil ........sleltef .lilnd ou t among a ll others i$ quality. COngra tulatlOl'ls.
BBARe.

To .nter yo ur club's ne...s le tte , in 17s Ne...s le ll..r 01 tM Montfl Conlesl. send
ntc 13. 80 Pin.. Street , Peterboroug'" NH 03458. Att n: News le t1 e r c t the Mo nth.

Robert Baker WB2GFE
15 Windsor Dr,
Atco NJ oeo»

NEWSLETTER OF THE MONTH

.'

SCORING'

osoa ... ,tll your own country count 5
poinll. Ollie<' count,ies in tile same conl~

n.ent .re 10 poinlS. Ollie<' con"nenls a,. 15
points. In t.... USA.~ and Aust,. Iia.
n cll ceu d lstricl ...111 be considered a
sepa,a le count ry. Use the OXCC lis l alld
tile a bo••-me ntioned call a,e.1 to r mulll·
plier.:I. Note th aI ccotecte willi. s tation
wtlic'" *OUld count as a mult,plier mull be

SARTG WORLDWIDE
RITY CONTEST

ooסס 10 0800 UTe August 17
1600 to 2400 UTC August 17
0800 to 1600 UTe August 18
This is the 15th annual contest spon·

so,ed by the SCandln.Yian Ama te ur Radio
Telet ype Group (SARTG). Oper.ling clas ses
include.~ single oper.tor. bl """,It~ator,

sing le t,...smiller. and cl SWL Please note
INtlogs 'rom """,1Iklpe<a lor st.11OnS must
contain tile names.nd caliligns 01 all op­
&la lors in\'Ol'led. Tile same . t.tion may be
wo rked once on each ban<! lor QSO and
multiplier credils. On ly 2-wa y RTTY QSOs
...ill COlli'll Use . 1I bands. 80 tllrauog'" 10

-~
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ELEMENT 2
TRUE·FALSE

1) The Brilish term lor
" l ube"' is "iug:'

2) The 1_ elementa In
a tube diode ..e lhe
p lale and anode.

3) A tube g,ld is usually
solid .

4) Telrode and pentode
rf .mOhlier tubes.
"'hefl used in • ,e­
cel.e r, ha.e a . e ry
low p la te-to-co ntro l.
grid cepacrtance.

51 The 6t46 has three
leads connecled 10

its cathode.
81 Mercl,W)'·n por lubes

Sfe Chllfact..ized by
the ir 101t or.nge
glow.

1} In an "In..,rted tUbe ,"
t he p la te ' ec e IY "
the inout signal a nCI
II'>e control grid deli"<·

era tl'>e ou1OUI signal.
8) In a m Ul tl·anode

tune. ae. eral m. ln
anode s o pe ra te ep­
ooalle a single plate.

9) Many tubes a.....Iso-101 M.gnetfOll t ubes .....
o llen u.ed . 1 VHF
frequenCies.

ELEMENT 1
MULTIPLE CHOICE

1) I-low can you tell II a tube i8 "gassy?"
1) By the tube's or•• glow
21 By a llIuish glOw bet_ the tUbe'l

ca tllode and plate
3) 8y .Ilak lng It
4) 8y li.ten lng lor Ille lea k

21 Grid-(:u" ..,t tlow In a cia.." amplih..
lignil les:

1} .. normal operallllg atate
21 Tha i the tube i. being Q'YOf-<:lrl.......
3} ThaI the tube i. being Un(leHlri.en
4) ThaI the . Ig na l YOllage is too low

3) Whal com pan y made " Ae ll a tron'"
tubes?

""'"21 Sylvania.m
4) westing house

4) What com pa ny m a de '"Ra diotlo n'"
tubea?

1) RCA

2) Zenith
31 SyIv..,ia
4) Grebe

S) Another term lor agrounded-grld ampli.
fl.. I.:

1) g,ounded·plale a mpll!ie r
21 plate-d,I..., a mplilie r
31 grounded-lead .mplifi",
41cat~riven ampIilier

I keep one in my Shack jI,Ill lor good
,~,

$694.00

manuals 10 pick the right deWee$ lor their

"""'" I)rOjeeIS. we True Hlims . how_.
knew tll. t the 6146 was II ...-orl<ho<se I••n$­
milling tube. The new. Improved 6146,.,
and 61468 versions were toy." ben",.

Today, ham ladlo is Ir. nsls torized a nd
microcjrcu ited. Things n.... changed so
much lh. ' • tlam !rom ....., &5 ' eeetli •

time as the 19501....,., 1d D.- amazed at the
.ev olutlon in smateu, technology, He
would probably ask, " Where'd a ll t he
tubes go?"

Wl>lIe I realize au' hobby must keep up
w ith the times. I un', I>elp but fell! Ihal

somelfling '""" out o ll'lam radiO 1!'Ie c1ay
the t.SI lube rig ....as manulactu.ed , Just
as Bro ol,,Iyn' , decline can be lraced to Ihe
day Ihe Dodger. lell lor Ihll west coast.
ham .adIO" recent rough years are no
doubt due to Ihe demise o f the Y<I<;Uum
lube.

. tln HioI 1956.00
DC '0 60 MH.. I mV/""'. ",pie 1,__yeo<l _
Full T.V, Trwetinv. . a' lI ll1e t'We< 110I<I-011
Iwl1wO X1 0 I"CI>eII

. Dln ..11m 11276.00
oc to 100 MH.. .S mY/d l•. Quad Trace,Oelayed
s..eep, Full T,V, Tr9lle'lnv. alle 'na'e lime be..
(YWItwO XID P'CIbeaI

. " UHU
OCl0 40 MH..
O1he' teal u'n sa me I. V·222 ("1' '''0 xl /x l 0 p<obe.,

. ..u HIt $461.00
DC 10 20 MH e, 1 mY/ON. Dual T,_
Faalures 15- RtICI"""""", CRT
F....I 2.,..... part. and labOr "'a" a nly (w/,,*<>
X10 p<obell

..--1 without ....aming. they d,aappearecl .
Tl'>t friend ly vac" urn lulle . OUr companion
through counlless b illions of 0S0s. h• •
call ed its Ilnlil QRT. Excepl tor use as a
CRT a nd In some hlgh·powered ,I ampl l.
tie ra . the tu De haa le tt us,

IliJOt Into ham radio dunno ItIe tu be ..a ·1
--,. last hun ah. e..ck in the mid 1960s.
lul>n werelound eY'llfYWllere, in Ira n$mit·
te ra , r&eel.erl, con.erle ra, power lU I)­
p liel , and mOSlly in hams' junk boxes. In
tno ee daye. be ing a True Ha m meant
know ing your tubes. The wea ke r among
UI re lied on lube guidee a nd substilulion

':=1 TOn... ,...C!'
I.I""~,

New a nd Ul;ed fleerromc Test Equ pment
SaleS • ServIce ' Rental . Leal; ng

:-1<PRECISION

UN!
John Edwards KI2U
PO Box 73
Middle Viffage NY 11379

THE MISSING GLOW

Mooel V'1050f

SCOPE SPECTACULAR
1@!1!!~ljl PORTABLE OSCILLOSCOPES I

They "'..e our best lfi.&nd. lor decadel .
fh,e; , gentle. re........rlno glOw Illuminated
Our s hackl . ",a'med Our hande . and
I'>elped ul to l1ana.m1l OU' lognals K 'OIlI

ocea ns a nd con tinent•. Th e y "'e'e a l
much a part ot ham rad io as telegraph
key•• a nten nas. TVI . and QRM. We took
tl'>em al..-t lor granted until one day. al·

RAG ELECTRON ICS , INC . / 2 14 18 Pa,tt>eni,a SI'Ht I Canoga Pa' k.CA 9 1304 f 1·8 18·998·6 500

RAG also carries a full line of RF and microwave test equipment.

61 5998
7) 759 1

... . tch tile tube in Column A ",ith the de­
scription In Column B.

Column " Co lu mn 8
1) 6AS A) Vo lt. ge ,egulator
21 2Y2 8) PhotOfflO$lic amplilief
31 5651 Cl Boam 00*Il' ampll l""
41 &F' D) Meta t r8CeMng tu be
SI S727 E) Minla tu'e recelYing

ieee
F) Gas tlly,alron
G) Serie . ' ''1lulator

ELEMENT 3
MATCHING

"""QflS' " ...-o_A· .....
10 .. ....."" ..
. ,., 00 .. .....,"" " ,10
. ..., 00 .. 111000 .. ...

"." '" .. . "" '" ., , 10
_ .,000 00 .,.""

•z
coo...,.. ,,_ ...._

CALL us TOLL F~££

1·800·272·4225

1·800·732·3457
111I CAltFORIIIIA TOLL FRE£
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ELEMENT 0&

FILL IN THE BLANK
1) The .."Issioo oleleclroos teem ' Iu t>e's

Wament to Its pla te Is c. lled the __
ertect.

21 Anolher term lor " plate" Is _ .
31 Talrooet l'IaYfl _ gfldls l.
• 1 f'lanlodea haYfl _ _ llla le(sj.
S) An orthicon is a lype 0 1 _

tube.

How did you do?
1-20 poin ts-Youl pl.te supply ven-

age Is out
21-..0 poInts_You'VfI got. grid leak
. 1-«1 poInts - You're gelUng wa.....
151-«1 poin ts -You've~ hypnollzed

by' lhe glow
81-1 00 points-You're a True H.m

E~t2:

Two . nd one--hall points 'or ..ch correcl
answer.
Element 3:
Two and on.tl. U points 'or each correc t
anawet".
EIetNiI, 4'
Five point. tor e.c;h COl'TtlCI _ wer.

SCORING
f ie......, 1:
FIYfI poinl ' lor each correcl . naw.....

ment. • lut>e has al ....1 lwo
parl• .

10-Fa1M At mlcrowavelrequenc les .

Element 3:
1-0,2- 1, 3-A. 4_H, S- F, 6-G, 7-C,
8-J. i- E. 10-K.
Ell......, 4;
l _ Edi_

2-. node
3_two
. - one
S-TV c. rner.

The Brillsh word I' ..... Ive."
Plate and call'>ode.
lI"a usuatly ' wilfl mesI'L
To help p....venl sell-oscllla-

"""To minimize lead Induct. nce.
Blulsh1l r..,n glow.
The pI.tels biased f>ltQ8lively
and lhe conlrol grid la biased
posillvely.
Catl'>ode, nol plate.
MOnodes h.ve ooly one el.

THE ANSWERS

S-Trua
8- False
7_True

Elem",t I:
1-2,2-2, 3-4, 4-1 ,5- 4.

E/em", t 2:
I _ F.'se
2-False
3-False
4_True

H) Triode tr.......lltingM,.
I) H. II·wave rec ti' ler
J) ElectroM ay Ind icato r
K) Full.w.YfI reclilier

8) &Al7GT

"""10) 12U

• RF PRODUCTS
P.O. 8 0 11 33. Rodledge. FL3295S. U.S.A . (305) 631·0775

r--------,-----.---. UP YOUR ERP----,
MAGNET MOUNTS

For HT ownel'$ operating Inside a vehicle and want­
Ing Increased TIR range, RF PRODUCTS has the low
cost so lution.

Remove your BNC anlenna from the HT and mounl
on Ihe RF PRODUCTS BNC magnel moun!. Inslatllhe
magnet mount on Ihe roof top and connecl l he BNC
co-ex conneclor.

The magnet mount (part no.1~ has 10 feel of
small (5132 1 co-ax with BNC cceectceallached.
PRICE $1 5.95 M.O. or cashiers ck., via UPS gnd. Fla.

.~: . residents add 5% lax, lor air UPS add $3.25
The RF PRODUCTS Magnet Moonts are one of the lew mounls available that can be repa ired
shou ld the co-ax cable be damaged. The large surface area capaci tance d isc provides proper
ground plane coupling fOt 1/-4 and 518 wa't9 length VHF and UHF antennas.
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CQ.AX TYPES.
ANTENNA CONNECTORS: BNC, TNC, 1 1/8' (MOT.). 5116-2-4 STUD, 318-24 SOCKET.
CO·AX CABLE: RO·1221U, RG-58A1U, mrot ax .
TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

608-493-2291
TO ORDER

&IN FO

/IIluIII--Chan.... , ., to 2.' GHZ
~B 0-.. T P..aDoIIc 2ll lncll DIsh

c.....pIe te s,. $..U5 (Sl>ipping Ind.)
~1~a1Y. P""'~. AopI~IP_

mllll\l·laCb ElectronlCl
' .0. Illll 341172 • rtoenII. AI 15011
lilt! MH1DI 1Sl1llCnllll.. .........-.tI
~·W.. · CllI·1

WIIl.lLlSS II.lMOTE CONTROL IllTIHSIO!'l SYSTEM

)("1'l2A:1IM< ·~. _ ;g;;:

Control your TYRO, VCR. Ot' CABLE
TV from Any Room!

Works o n moSf tntecred contro lled devices.
Immediate Shippi ng - Wholesale & Retail
MERRIMAC

SATELLITE
MERRlIIAC, ~_
WI 53541 ......

U FIH .1ft
.~~
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MICRO CONTROL SPECIALTIES

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, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

Division of Kendecom Inc .
23 Elm Park, Groveland, MA 01834 (617) 372-3442

Call or write for specif ications on th e
repeater, control ler , and receiver winners.

No other repeaters or controllers match
Mark 4 in capability and features . That' s
why Mark 4 is the performance leader at
amateur and commercial repeate r sites
around the world . Only Mark 4 gives you
Message Masten", real speech - voice
readout of received signal strength,
deviation, and frequency error - 4·
channel receiver voting - clock ti me
announcements and funct ion control - 7­
hel ical filter receiver - extensive phone
patch functions . Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

If you hdve no label handy, print OLD address here;

Name _

Zip, _State'__

prim NEW dddress here:

hlo.-nd m, wlKc:riplinn one- ,uid ili..n.ll H ',U I", nnh S l'f ,'f ;,"

P.I,m('ol l'oc!o o,(>d BIll mt'

Address _

Let us know 8 weeks in advance so that yo u won't
miss a single issue of 73.
Attach old label where indicated and prinl new ad­
dress in space provided. Also include your rnailing
label whenever you wrif t.> concermng yo ur sub­
scription. It helps us serve you promptly . Write to:

7..~
{Ol" U·ulio Subso nptron Dep artment
. .. P,O , Bo~ 931

AIIU,'t-lIrs Farm in gda le NY 11737

C~n.d.> .nd M. ..(n $ 22 .97/1 on!> us t"n<b du..n on liS b.> ..~ I Of.;... Su,I...

SJ9.9 7/1 ... " .. If US lund, d , " .. US b.n~ . tr" . ia " .\i, ..... il, plu.... ;nqui,.

MOVING ?

I
I
I
I
I
I ::::I ~ Name --------------

I :: Address _

-I::: City _

I -c

I
I
I

L City ~ate__~ ..J

Name _

Address _

Please delete my name from mailing lists sent to other
companies or organizations.

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale, NY 11737

City State Zip _

'7!:) fi... Rad io
1.,;)·\maIPu""

We occasionally make our mailing list: available to
other compa nies or organizations with products or ser­
vices which we Ieel might be of interest to you. If you
prefer that your name be deleted from such a list, please
fill out the coupon below or affix a copy of your mailing
label and mail it to:

------------------------

ATTENTION
I---SUBSCR IBERS,-----i
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A TTRHTION T1MI! J(J• •HCLAIA u al!"'.

1985-86
CATALOG

SO,

,

r RADlOKlT
8o.411 S
0 _ ........ Nit 030U
1$031 ,,.'033
IMX U1m

Fully Assembled l and Tested

MODEL VS 300A ANTENNA TUNER $69.95

MATCH MOST ANTENNA·FEEOLINE
COMBINATIONS TO YOUR RIG

MATCHES: dipoles. inverted vees. beams , Quads.
verticals. mobile whips. random wire. etc. tnat are fed by
coax. balanced tine or single wire
MAXIMUM POWER: 300 walls RF
INPUTS (selectable from trent panel) :

a-coax: t-erect. z-cuect or thru tuner
t -balanced line (4'1 balun inc.) or single wire

IN·lINE CALI BRATED WATTMETER INCLUDED

.._,-.,.-
-..._-......_-­._-_.__....._-----.__ -,- ' ....- .. "'"

-.. e- T,_ ..,.. ,._ "" .... T'S2OM .... Tlllooorn,SlK>'l'" C<>Oo "'N"""'~ __oo,"'1V
___ IfO f""" __ "'~o """"... .....___.00__

cec COMMlJHICATlONS.
50479 JeIPOll. Tampa, FL 33614 (813) 665·3996

• Fits "SIde lTIO$t HF ·SS8 l'anselllW'S
• Requires lunan ..o<:e to aclllll'e
• 19noIes Sla iC. I'OSoI! ifill 1'Iet'0llV"!'S
• 0n.'0Il s...td\ OI\Iy--<ICI lld.....b ' .llS'
· e-..as JD au<JoI;I _ an::I go'2 VDC
• FIA\r ' CJIed rod IeSle<l S99 95
• c...'~1I1t _ U'J' ...",...... "'""""'"
• USfId -onowode" w .".coaIlIfIll """IaI\<

- -...._--._--­-------"-- --- --- _.. "'"
~_~ ...Ae

• .0 ..... ,,..
~"'IO'"

Excl1ange eectrcoc mailbox messages w.lh your
famtly - like " r ll be rate", Of "Al l eo«- Or talk With your
famlly dlfect ly through ShackPatd1~. With you In remote
control of your home station Report Ifaff,c ecooents Of

dlSal)led rrotcesrs thrOUltl YClIJf home phone wr.Ie
I'TlOtloIe 0( cotece w~n PersonaJPatch~

ANthe power oI)'WI" nome sretcotero more) feally can
follow you ar1)'Where to Iiod out more aocot
ShackMaster· lust wr ite. send us yOOf OSL Of call and
talk Wtth us at 408-749·8330

loe'6 ,....11.o0ge~ .~.... CA9501~

advanced
computer
Controls, inc.

Take it with you.

,

ShackMaster~ puts YClIJf home stal'on In the palm or
your hand Whether portable. mcooe.around the yard
0( ercono town you'll be nneeo through your handheld
10YOUf htgh cenoreence equipment at home Even cal l
home !fern any Touch-Tone phone and OP8'ale

sceo ee oaocs. change modes, select afllen'laS. nsn
gear on and otl- alilrom YOUf Touch-Tone keypad
Check mto nets, work ssecs. fagctlew and Ox WithOut
being tied down to the shack,

aee

AlSO Ol'l "' ",E R ACJ7 L.ne, COLLINS 15S·JBIC,
a nd tCOM IFL AU TYP<o I

Wfi/e or phone for details on above

VACATION SPECIAL
NEW FOR FT·757 GX!

Your oeS'9n.!oW lTI ,nnnum. excen~nt Qudity
FrN OOOII Let.

Superior Drop-in replacements tor
oflg inal tee-s.

Bancl widfhs: SSB 2.1 kHz; CW 500 o.
250 HZ (recommended)

Inlroduclory prices ..• SS5.00 each
Two lor $100.00

sro>w ,ng SJ 00 us. $5 00 Alt IUS & Cinada)
$10 00 elsew~el"

We acceOI v~MC or Shop C(I) 10 US

GO FOXTANGO - TO BESUREf

FOX-TANGO Co.-p.
P,O. Box 15944. Dept . S

W. Palm Beach. FL33416
Telephone: (305) 683-9587

A. T. Patc h Co.
Little ton, New Hampshire 03 56 1

16031 4<14 ·3423

C,.ystal
TFilte,.s

CWISSBIAM For most
KENWOOD · YAESU - HEATH KIT

MULTI-BAND SLOPERS
AlSO, DII'OL'1 I L1M1TEl).lll'O.Cl! " N'ENNAS

""' .._ ot .., , . _ .... _ ,I_"OG·S_., _to, _..-t.. _ ..."._._.
_s-·c..._·l ' ''_'e-o<o· U/LL.u.. ..el~:::;..... .'~:= ....: ,..c,::=~,:::,':'::::"",;" 0' :._a:6PI.- .. ....• - - ._ _ .. .. - 1" -
J - . • _ N" - ,,-
J _ ,\.11<_ 1" -
J _ - , _ B"_ M··
......... lMCl!-uv."CWOO'.·......... ..,.. · BIUODo 1 __
•__,,__'110.40. H . ,,,' .,,,_, .~n..l

IENO UsE '0< '~'""" ......11 .. _ ona ...... _ ...__
"",,, NN A N TEN NAS " 2 31.....

s ox 3"3'. MI. PROS'ECT. Il /> OOS/>
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Fig. 2.

RENATO COSTA PT7Al

Duri"ll my Inpa 10 nort 1 Brazil, due
10 my ,loti, -..atimas I na a chance to
_ h1er>ds who I ....... thouglll I'd "'"'
p...ona ily . One o f Ih . m wa s Renato
Cosla PT7AI. He Is refired ('nd yery proud
because he Is now a g real gra nd falh.r).
Re-na lo was licanaed on ly a 1_ years ago,
and since lhen na h.. become an avid
OX... He has 1"2 counlrlal worked, motl
of them conlinnad.

He 's I vary charm ing pe.son-and
don' 10M tr.e opportunity 0 1 a aso wt>en

SAO PAULO COUNTIES

To 11M a 1_ Brazilian a ...llds, ru laS lor
which .... al.1Ndy published here, II it nee·
..sary 10 work al many as possible d iller·
ant c itieS In tna ,tale of Sao Pau lo, I'"
most popul' led Slale of Brlll il. Howevef,
many 01 those cit ies don 't have ama t.urs
living Ihere . Tho,e awards. sponsored by
the Braz ilian CW groupI, are ava ila b le
only lor 0S0s In CW,

So, Iryi"ll 10 ....p .... two trlencl$, Fr....
eeee Mul"'- PV2RFlG and Oawaldo Manl­
nez PU2SCR dKidad to o pe. a te eyery
Sunday !rom a different IPOI, specially
aJong tna OO&SI 01 lnai. s tat•. In Ihis way,
th. y hawe a lready wori< ed Iro m ItaQuace­
tuba. Blril ib l Mlrlm , Mo ngagu a, Saito,
Elias Fa usto , Caragual'IUba , Suuno.
Mairipora, Peruibe, Poe. and Ferraz de
Vaseonceloa. Once in a ...hlle they re lurn
to a city already worked I.om before.

The operation i, only on lilt..., a nd
lOfty met_ and Ina _ llfflqUeflCIes ..a
21.030 MHz and 7.030 MHz- The equi~

m.nt Includes a Ke nwo o d TS· 18 0S , a
Yall ' u FT·l01Z0 , Iwo ORP transceive's 0 1
aboul 10 Waftl , and d ipole anlan nas. The
aSL Inlo.mation lor PV2 RRGIPV2 0 '

PU2SCJVPV2 II PO Boo "329, Sao PaUlo,
SP, 03696. Brazil.

THE 1.... WORLDWIDE (CW)

SOUTH AM ERICA CONTEST

Tna WWSA Conlesl II lponsored by
Gru po Ed llor lal Anl . nna , ,nd its rul es
w.re publi shed in th i$ Column in April,
1985. Wlnnera o f Ihe 198-4 WW$A con leal
are shown In Figa. 1 and 2.

BRAZIL
G."OII Rln ln PYIAPS
PO ao~ 12 178 Copacabena
20000 Rio de J,neitO, RJ
a rezll

loregl OUnd, Wlind whlefl is a cin:u it d••
goram 01 an NIfy radio I.ansmitt.... AboYe
mil is a~ anI....... piUS neadphol_ su­
peofl'lJlOMd _ a mapOI I.... world show­
Ing how amateur radio spans Ine globe.

The s tamp printed on tt>a envelope de­
p lels a radio o pe ra to r wea ring heed·
phone, lind spe/llking Into a mi<:,opt!orMl ,
Thil i, supe<imposed ower lines of ama­
teur V I( callalgns. (llool<ed, but mine's nol
II'Htre; cu'--!1

In a ll, wwy eoIorlul, and good PR for
both t'" WIA and amateur radio in gar>­
~.

Contlnanlal Wlnna,..
Sl"llia Operator Mull l-opa r.lor

Alrlc &: EA5YUiEAS Asia.: J "llYAI
Al ia: JHt BeA Europe: OK3KII
Europe: HA7KSR SoumAmerica:
Norttl Amer1ea: K8CW CX78Y
Oceania: I{H6WT

South Alnerlca: PT2KT

aleur Moose eoaminalions. The eocaplion
w;11ba tnal lhe Morse chalaclerllpace t.
ue will ba as dncribe<! in lhe rru Radio
Regulalions. A pass will ba I Wlrded 10

candldatel who achi....... 1001' lew.r errOfl'
In recei ving, as well IS 5 or lewer e lfOrS in
send ing (e,g., 1 le ller wrong eQuaia 1 e rro r.
Ilig ure wrong &quais 2 "fOfS).

• An ACCredilltlon documefll 'llesling
to I'" candidale'l ability In Moose at Ina
~le sPMd ...ill ba inuId to suc·
cessful Clndi<Ulea.
• A I.. 01 S20 Per leat will ba applied. in
vl_ o f lhe one--otl nalure 01 11'Htle I""t,.
Thll I.. rellects a reeneue balance !>e­

tween me costs o r p rOVidi ng lhl " Nice
and II I value 10 inler.s led perlOn,. Th.
level o f Ihe lee will ba r....ie wed llom lime
10 time.

SPECIAL ENVELOPES

On MlIY22lhia.,.... 0Uf Postal Depart.

m.n l lu ued a Speel'l commemorati ve
piclured .nyelope leaturing amaleu, radio
and commenling on the lac t lhal Ihe WIA
was celebra ling 7~ y.ars 0 1 .~Istence and
wn , In lacl , Ihe world 's Okleat national
/IIrnaleUH a!l io club.

The .....Iope II quit. striki"llin appear·
&nee, lealufing an OId-type CW key In lhe

CORDLESS TELEPHONE BAN

Tna Austra lian governmenl has ban ned
tna Im port o f cordleas tel~ not a~

prO'WId lor use in Australia. Induslry Ilnd
Commaru Minister, Senator John Button.
has Changed cUlloml regutlllloni due 10

Ina Impan o f • lerge number of cordleas
telephones wnieh did not comply wilh
DOC regul ations, H. SlIid the te le phones
Inle rlered wilh tel. vl, lo n rece ption, and
thaI Ihose uaing high pawer also could
ceu.. Inlert8f...-.c1 to awia lion communi·
calion..

VKl-UOIES

There should ba, In Ihe near IUlure,
~ VIfJl Vl operat," as at the lasl NO¥­
lee course conducted by t .... VIfJl Radio
Club, 50% 01 Ina appI icanl, _. young
Illdles. I hope IOfTIfI paas, as I, penonally.
ha.... """.r h.ard a VIfJl VL on Ina ,i•.

SCHOOL BOOK PIl,CU

While Ina _tl mentioned I!lO¥e /lire
lor .olsling amaleu... we 1110 are IooI<lng
to Ina lulure by Inl' Oduelng amat.u, radio
to secondary achool studenfS.

A' thl, yea r has been proc ilimed lhe
Yea r 01 Youth, an ....e nl which Is sure 10

gain muc h mo.e public ln l e , ea t than
' 'WorId Communlcalions Vear.~ whal bel·
ler l ime to twi"ll OIlr pastime to the att_
lion of I.... 'f'OUth of Austr/lllia? .... a staner,
.... are negofillling 10 rn;tk. aVlilable. at
COSI price , s pecla t amll leur·.adio Book
PaCkl, whiCh can be purchllsed by bonlI
l id. groups and clubs fo r presentstlon to
achOQIS. At pr...nl, II ap pears to have
grellt potential 10' ne w amateurs (a nd
lherefore , Ililure membersl as .....1as pr0­

viding another br\doI batwtlefl amateurs
and I,.. public .

T... WlA allO la hopeful of tunAi"ll II

conlnl dun"ll Ihls year lor non-amaleu.
' t lld e nll. wllh lome Im porla n t p rlles
being donaled by II s ignili<:enl Am,feur
Redlo magazine adve rtiser.

......- ,
eo" Oll Slalion Stallon

1.8 MHz K1ZM PVIB VY
3.5 MHz OK2 HI CxeOT
7 MHz DK3KO W.FC
U MHz DJ2PJ ""'"21 MHz EI30P PVI APS
'O M'" DUM' w=
MUllibend HA71(SR "''''Multi-operalor OK3Kfl CX7BY

Fig. I.

1

Die. This .Ieo i. the coal lor a ,eciproe.1
lleense. no mIller how brlel may be yQ<l'

1"'1' in AUII'IIi__

FORMAL CEL EBRATIONS

A number 0 1 OI¥lslonl ... planning 10

IlOII'l lonnal cel.bralion dU'nafs Ihia year.
During HoY. mbar. 1965. tt>a Ad mlnlalla ·
Ii•• Council 01 the IARU will be ho ld ing a
m...,ting In Melbourne prior 10 the IARU
Region 111 Conference In New Zealand,
Al that Ii",.., many lmpanant IARU dignl­
lanes w +ll ba here , and Irw commit'.. is
planning to hold a nalional recepllon.

sPECIAL HIGH·SPEED
AMATEUR MDRS E TESTS

Ou, DOC will now provide high·speed
Mors. I.st' .. ' perman. nl saNice 10 Ih.
amateur lra lernlty. The main a Im is IO.l­
s iSI amaleurl 10 obtain a reciprocal Ii·
ClIAsa w...... vis iling ~aea.s countries
where Mane~ slandards ~. higher
lhan In Aust.alla. T",," al $peeds of 12.
I. , 1~, and 16 words Per minute were uti ·
llzed during lhe Ifial period.

The lollowlng cond,llona are applicable
10 Ihe n.w ,rrangementl wh ich are now In
force :
I Ama ll ur licensees may Ipply 10 Sll lor
higf\.spee<! Morse testl al Iny o f trw (II.

partmefll'l Radio Ffflquency M/Ilnagemenl
ollices.
• As ...ith a ll apecial • ...."inalions. II'HtIe
IIIIS will ba prorided on a mutual-eomeo
etence bUll . Teat s at any .easo na b le
l peed a b<we 10 wpm can be a rr'noe<! ,
lubjecl to me Iva ila bility 01 a sullabl.
Qualified departmentll e _amlner.
• Higf\.sPMd Morse tests will, in gen.
Ifal, loIlow the _ 11'1"",, In terml of
lonnat and mat!< lng , as Irw Ilandard .....

NTERNATIONAL73

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re­
poIfs from OUf foreign correspon­
dents, we present the fatest
news in OX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribu te
to your country's column, write
to your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KWI0.

LICENSE fEES

rr. annual I.. lor an amaletl,lleen"" In
VK i. now $A2I , plu. postage I' .p(llie-.

AUSTRALIA
J. E. JoyCfl VK3YJ
44 Wren $1,"1
A/lon. 3018
Vlf;lorl.

Au.".II,

Her. are $Orne ....ippet• . cleaning up
scrap pieces at InfOtn.I,...... g.tl>e<ed on
my dlnk 0¥eI • period olli~, especially
.pproprl.llt now th.l my COlumn may apo
pI:'" on. bimonthly basi,.

I
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Ch.nnal Input Output

" 145.000 1'5,800

" 145.02!> 145,625

'" 14.5J)50 res.esc

'" 145.075 14.5675.. 14.5.1 00 t45.100

'" 145.125 145.725
ne 1' 5.150 145.7!iO

" 1' 5.175 145.775

T. bIe 4, 2", re~'er ,11oc./ions.

."..... """"" .....
"'" "'000 '" eoc
aa 433,025 '" '"'" 433.050 43·4(150

'" 433.075 434 615

". 433,100 '" "'"'" "'", 434.725

". ca-eo 434.750,., -433. 175 43-1.775
AM 433.200 434.800
ABO 433 225 434.825
RB10 eaaaso .ocesc
RB11 """ 434.87!1
RB12 "'.. "'.900
RB13 "'''' '" '"RB14 "'."" "'...
RB15 433.375 134 ,9 75

T.ble 5, 7O-Cm repell ..r .lIocations,

10 raoUl" Ie ...hill ide.lly SI'IOUId be • •reaty.
I v.ll.bltt f.aourc,,_ These p,olesler.l 1.11
lnlo 1...0 broad C.legones_lhe anl~Nle

b-r lgad" a nd tne "I'm " ghl" brigade.
The a n tl ·lu le pe ople are oppos ed 10

band pla nning .or es senlially ldeologic.'
...sons. TI'I8)' do not Ihink 11'1I1 anybody
(IN.s101.ll lr.tt ASGB) has any figi'll 10 1m.
pose . n a rbll,ary sel of consl,., nts on •
I.equenc y spectrum lha l, in t"chnic.1
l"rms " I I"asl, il fUlly ..a ilable . The,., are
Ihe peop le who Ihink they mUll demo n·
IUat a llIail poinl 01 vie... by Ignoring .ny
eel c t ruin 01 plans.

Thus . you ...111 _ .n SSB CO belng
c.lted in IN m iddle o . Ille des,gn.led I'M
subband. Heed l"ss 10 uy. Ihe callis no l
an s...eled and on ly " "'''S 10 annoy some­
body Irylng 10 Slic k 10 Ihe .ul,,', • suSpecl
lhis U "'" g.oup of P"OPle would be . ,.
denl support8fll 01band p1.nning" the 0 .'
flcl" view- "'as tl'lll no band plans WOUld
be 6ef;I'Ied.

The """ond group of peopIa is mUCh
mo.a de nge rous (IO socie ly &1 I"g,, - nol
jusl 10 rad io hems). These afa lhe peop l"
...1'10 , 101 a..mpla, decry FM as nol being
"proper 'adio.M andlherelore seek 10 deny
Its adt>erents a ny I'equency apace. (You.,so 9"1. o f course. those opposed to
RTTY. 10 SST\t. 10 SSB. particularly 10 I.
pea le rs,.nd 10 on.)

Any licensed ham Is 1.00 to ch-oose 11'1.

eeeee or b.nds t>e ... rsnes to UM. NO ham
ia. 10 my know-lfldoe a l Le.a.I, .orced 10
adopl .ny partlcul•• mell'lOd o . oper.ting
against 1'1,' ... ishes. This Is how Ihing.
SI'IOuId be, bul fTIeIely not liking some­
Ihing doe. nOl ma lla II ...rong. I nave no
objeclion 10 me ham ...ho has CW a s o a
only-bu l equally 1'1" has no .ight to de ny
my Inlereslln, say. ATTY.

The mullilaceled nalu,a 01 .mal.....r r•
lliO has reccn 10 do w,lh its att,action 10 a
g.eat many 01 its lilnS. It Is precisely IhlS
va'ia tion th.t sensibly leads 10 Ihe aeve!·
opm" nl 01 band p lans. , do nOI lhink IhSl
b.nd pl.nn lng Is a n Impos ilion o n 11'1" w. y
I OPfIrale. On lhe conl.ary. II gives m(I a
IiIOOd idea whera to look for particul.r
Iypes 01 IIignals or where to 00 10 I._
.nolhel type.

The UK band plans are speci fically de­
vised to p.ovide a n orce rec framewo.k
...Ilhln ...hlch &\Ie ryon" has 11'1" o pportunity
todo hia o ...n thing. I wish IhiS ph ilosophy
could be .pp1ied 10 -.... Olhel aspects of

my dally lIIe,
The 1"'0 most Importanl band plans

cw~.

SSB a nd CW
All modes
Beacons
I'M r"peal". OUl pulS
FM Ilmple x cn.nnets
FM repealer inpulS
SaI" lIile .nd ATV

'"Band edge

Tab le 3. 7(k;m b. nd p lan.

"'000
-432.150
' 32.500
432.800

"'000

'" "'"" " 00
.,.000

"" 000
.... 000

1,".000 -432,000
1,".050 saa.oec
1,".100
1,".300 caeco
1,".400
1,"500
1' 4,800 eaa.eoo
1'4,875 432.675
1,".100 432.700
145.500 caeoc

GREAT BRITAIN
Je ff M.ynard (i4EJA
10 ChurcM ields
Widnea WAS 9RP
Chashlre
England

Li ke moat o f Eu.OPfI. I". UK is keen 10
promole lhe adharence 10 band p.ans . per­

licul arly in tha VHF and abov" allocal ions .
This is notto Impose soma kind of bureau­
creey on ac tive a mateu,s bU I 10 anSu re
that IiIOOd sense p. .....a i.s .nd Ihat e..-ery-­
OII'lh.s • lai, sI\ale 01 the apace &v.ilabkl,

There ..... 01 course. lhose 'tOCilerous
minorities wI>o CIY '-lour' .t .ny a llempl

had made 150 eonlac:ls on ON ...,11'1 56
o xec counlri,... H" menliOnS 11'1.1 Ir.tt
lirS! conlacl d uring his II.Sl ".per ime nts
...o uld have be"n succass lul earli.r If 1'1"
h.d btH:In able 10 lind hiS o wn s lg nala in
Ir.tt down.... rd rou le l Achanged "solar ....
gleN (being cl'langed between - 80° to
.80" during. 7-monlh period) was con­
luslng llim . The OUlput o • • sol• • ballery
mat is al Its largest villu" a l O· is con­
n"cled ...111'1 Ih ls l ac t . Tha operat iona l
schedule is upda led p", iod lcally a nd a n·
nounced 1,,1tlg•• phlcally by beaeon GB
• nd alao on ATTY.

Moonbou nc"
CW calling
MS CW .elerence
SS8 calling
MS SSB ."Ierence
SSTV calhng
ATTY c.lli ng
Oa la Ix calling
FAX c.lling
I'M calling

T.~ I Spot fr&qllilllC;aa lot 2m.nd roc",• .

CW Only
SSB and CW
All modes..~.
fM repttiller in pulS
FM Ilmplex cl'l.nne!s
FM repealer OUlputs
salelli le se<Vlce
Band "dge

Table 2. 2m band pl.n

144,000
144,l!iO
144500
1,"645
145.000

""00
14.5.600
145.800
l la.OOO

Although there ...asn'1 dl.ect vlsibilily be­
l........, .he st.lions. il "' a s supposed tnat

a n ever-...at.r dueling ...ould be In Ihe 24­
GHz band IUSI as by a xpe.ime nts reco.ded
In lhe l o-GHz band. It also ...as con lirmed.
• llhough ...Ith aome problems, .nd Ihus
l!'le eonlact "'aa kept for _al hours by­

teleg'.phy. operating 1'2.
BoIh Sidell used metar.laminale pa<atJo.

laa and Gunnplex8fll wilh oulpula 01 XI
mW. Aulom.tic lun ing 01 the Ir"quency
.... a by va.lIClor dioda HA4E 115, a nd me
,ecelvers had noise figures o . 8 dB.

AIlISAT-OSCAA 10 ACTIVITY

A couple 01 op"r.lOrs. O K28x a n d
OI<2VTO, "''''e boas ling .boul 11'1,,1. ecnv­
ify lh rough A(). lG-B, Zd" ne k O K2BX and
Jozel OK2VTO ...8Ie ualng Iha lo llo ...ing
selup: • ve,llcally·pol •• lzed l G- y a g l
.nlenna to lhe teeel...... Ina antenna .m.
plilier ...ith 35Kl12, , ..,. t,~ ec­
COldlng 10 OJ6 HA . 11'1" 1"leprln ler
convarter DK1AO, a nd tlla machine RFT T­
51; a zt-etemen t y ag l an lenn a lor Ihe
I••nsmlne" lhe Ifansmlll '" xnec-ee 111'1
the I••nsv"rter on 435 MHz and PlI. (po er
ampillie<) 20 w.

A perfect lIat of leleprinler signals 01
Ihe beacon GB and .n .nnouncemenl
a boullhe ll f inis hing 01AFSK lo r Ir.tt Ira na·
mill " r we.e anclosed wllh Ihei, I"ner. Th"
Ilrsl Czechoslova k leleprlnle, con lac l
Ih.ough A().10 has already become. rea.·
Ity. Also. Janda OI<2EH has senl • I"...
lines about his -...on... Since Ina end ol April
1111 lhe beginning of October .ilSt yeal. he

CZECHOSLOVAKIA
RlIdoII K....ba (OK3KFO ARCI
Komen 5ka l>0 '47718
~5 01 Topa /csny
C'i1(: I>oa/ov. ki.

you _ him. OSL via PO Box 50&6, Fort.
..... 60000, ee"ra., 6razll.

GRGJ R AWA RD

!Wonsore<t by Ihe Boy Scout Amale UI
Radio Group Joao FlamalhO, the G RGJ R
A....,.d i, .v.ll"bIa 10 .11 l;e.nsed .ma·
IfllJrtlor eontirmed eonliICls ...'It.3 C1h'ea)
GRGJ R memt>ert arid 5 (Ii'le) d,ller...,1ar.
zili.n pre ll.eS (PY1, PV3, PP6. PY7, PS6,
elc.). Conleets muSlhave bee n made a Ue.
M.,ch 1, 1~. on a ny .m"'fllJr band and
In .ny mode. No OSL Send GCR list 01
• Ialions *'OfI<ed «:all. dale. Ii..... band.
mode. andleport) and 10 1ACt; lor mailing
e.penses 10 GRGJR A...ard. PO Box 466,
09500 Sao Caalano do Sui. Sao Paulo, SP,
Brazil.

G RGJ R mambe.s: PY2 GJR, PY2CAR,
P Y2K O. PY2EJ . P Y2PNA . P Y20R K.
P Y2 RTW. P Y2A U, PY20TR, PY2 MOU .
PY2RSF, P Y20WE , PY2 NG . PY2GPA.
pv:ma. PV20N PV2MM, PVZVA, PV2CY,
PY2ZY, P Y2ASI, P Y2F'KF, PY2 NYS ,
PY2LEV, PV2EHL, PY2USM, F'Y2U MV, and
PY4Pl.

EIlIE. N CZECHOSLOVAK IA

•n !he 1••1 ARRL EME eonlest, st.tion
OK1 K.R made 45 eonlac:IS altogethel. and
by 36 mUlllpliers gall'led 162,000 poinls. In
11'1. 145-MHl ba rld, lhe cperatcre 01 th"
at.llon uSed a 4. 10 yagi a nIanna (accord·
Inglo PAlM S) a nd they had conlacts ...Ith
OUl OAT. S M2GGF, K1WHS , WAUXNn.
KB8RO, and YU:JWV. and t,,-¥ hea.d 25
o lhel European arid North Amenean .t.
tlons .

On 433 MHz Iha y made conlllCts wllh
J A&CZO, G4EZN . F IFHI . HB9G. YU11oW.
DL9 KR, N4 GJ V. WAIRW U. N9A B,
WB!>LlJA, F2TU. K2UYH.I5MSH. W8ITEM,
KD6R, YUMA. OJ6MB , F9FT. FI FAN,
G3LT F, OE9XXI. G3SEK, OF3RU, .nd
EA2BK. and heard 20 o lf,... Slalions.

.n Ihe 232().MHz band. they made con·
teet wllh O E9XXI a nd hea rd only (5~)

W"4HGH. ...h ic h ...as using a parabola
wilh a diameter 01 8.5 met8fll wllh a uan.
millel oUlpu l 01 400 Watts . and ith
W. HHK (!S3IlJ) th.1 I'l&d a I••namiller ,11'1

Ilia uma oulpul and a pa'''bollc anlllllna
...111'1 a 5.5m diamela., Tha sign.ls 01 bolh
"alio ns wera stabre . ...itho ul any lad ings.

In lha pas t I m"nlionad Iha stalion
" SNY M'leral lif'fla-s In conneclion wllh lll
mulliplol breaking of lhe wOflCl .ecot<l In
ItIa I().GHz band. This lime il btoka llle
...0fId record In "'" 24-GHz band at the end
01Augus t '" st y" ••, ...heIl Nico l•. afl". his
pr"vlous axperlmanlS lor me dl$lances 01
3!iO .nd 90 kil om &l e . S. a g r" " d with the
amaleu•• ln lhe Calabria ex periments ...,th
an adwanlaosrous roule I,om t!'le south of

IUIIy 10 I..,. island of Ischia ,..,.., Heapo!

I N.ples~

In conneclion wllh Ihis adwanlag'lOus
rou te , Il ls n""e ssary 10 menno» lha l in lIs
tola l d lsla nce of 331 km Ih"" " "'as a diS·
I. ne" 01 40 km In ilS middl" part in which
Ille cur.ed sea Ie¥eI obstrucled Ille d"ecl
d'Slanc". In Cal.bria. lhera ....a. gloup 01
amaleurs on Monl. IIO (1956 meler.l high)
In 1oc.10I HY71j (J M78WE) ilnd they ...a",
"'Olk in g und e r Iha c allaign 08YZ018.
Ili SHY was on Is c h l. in 10c &lor GA30 .
(J N6OWR) abowl sea 1.....&1 by 788 ""'t".a.



•

THE lIAR ILAN HAMFEST_
lllE Ol o.n MERS AEMEMBER

On SaI",lday ......"Ing, Ma rch 30, 1985,
Ihe I.,.e l Amal. u, Radio Club 1I.ld III an­
nual lIamletl Ind social galhering In llle
banquet hall of t..... ~ lIan Uni.....ily
...... Tel A'itY. Among IIIe Illgl'lllgl'lta _ a
buffet, a diapey 01IhIIalnl gear from Ille
lareeli d itl,ibulOf$ 0 1K."wood and Yaeau,
a ,aWe 0 1 gel! ranging Iro m ha ndl e ·
lalklas 10 computer accessorle. , a nd IIIe

I ...ardlng 0 1 prizes 10 t..... winners 0 ' Ille
_I IARC OSL caId conlest

The main fealure 01 tile _ ing .... tt>e
calling up 10 IIIe podium 01 a number of
_SOIled old-limerl who recounled tales
0 1 lhelr e.pa,lene.s In ham radio In the
~!lII.da,. and I..... early period of llle
Ind . pelld eflca of OU' counlry.

T11e 1""-1 10 $peM ...as SlllOmO-sIoma"
Manarl U 4BX, 'II'!'IO lold lnal ill lhe deys
0 1 I Brtllsh Mandale of Palestlne, lIam
radlo a. "rlclly lo rbldd. n, th&holding of
t,ansmUllng equlpm.nl consld.'.d a
c rim inal o lle nsa punlshabl. by d.alll .
Non.lhal• • • , Ih. amataura o'ganized
If>emIehoeI, Issuing lhem " Palestine
c a ll.l g n • . Shlomo was slgn.d..
Z06S M. H. recalled lh&1 a Irle ndly Brilish
offiCe'. a ham, brought Ihem Ihelr CSl
cards lrom I..... RSGB.

In 19'18, wilen I" "1I1. 01 Israel was
pnX;Iaimed, It'Mt gowerr • •• •1 al fiBl oj;(!

not want 10 a llo..- l\aItHadio operations.
A'gulng ...ilh IIIe lulhorilles, tl>& haml
I taled tha ll ll&y had not le ared Ihe B,llisll
hlngman'. noose prevlou.ly, and should
lhey not be grallled 1icenHa, lhey would
continue lher' operations Clandeal.nety.
As _ kllOW', Ille arnel..... won oul. Ille
liral 4U call!! _. Il!Iued , and ShlOmO

became lhe IIfSI p'.lldenl 01 tile na... Ill­
rMI Amale", RadiO Club.

Froika 4X4AF broughl down I,om hi...·
Ilc a box of memorabilia whlctl lncluded a
license granled by llle Brtl lsh a ulhofilies
10 operate a short...a... 'eceiver, " Ipu lat­
Ing I maximum ant.nna leng lh and h.lglIl
o r 30.5 meIers, and I tallng tha t e .ceeding
l.....se d ireclions would resull in c ,lmlna l
proc.eedillg$- 01 course, FrQlke OJ*aled
.. ZO!>AF He d isplayed 0Sl c.arda lrom

ISRAEL
Ron Gen" . Z.MK
Kibbutz U,lm
Nege.. Mobile Posr Omce 85530
,~.

conlael ......Ith VU2MKS on 1010 kHz on
Ma rell 9 . 1979.

Aller a ...l'I l1e , VU2APS h.lped 111m b... lld
a rig ...Ilh an 807 linal and a ..10 . In lh. f l..1
IWO~ars , CIla k ran UP an Impresal... 10111
of 10,000 conlaclS, local~ Ox, all on llle
M).rnefer band in CW and AM modes!

VV2TTC •• loday a bywOfd among IIIe
SWl.I in tl'lll parl 0 1 llle counlry, to be
lound on lh. 4lknet. r band every morn­
ing, ,eady 10 have 0S0lI wll l'l newcome'l
laking lhei, lirst """'Ianl ,,"'" or okl-Ilm­
.. Irying 10 lesl lhei, lop CW speed. A
teacher by profession, O'lak readily Ilelps
a ll__s wllh IIdYice and lulorlng In
rad io theory a nd Morse code.

Cha k ,ec.nlly had a pl.....nl e~pe'i­

enc&_ H. rec.1ved a used Yaesu FT·la. a
gift from 51_ DJ1US Though lie antici­
pal.d difficulties in c l.ar lng lh . g ilt
Ih,o u g ll customl, II ... as , u ' p rl . ing ly
amoolll sailing, Ihankl lo VU2MV ...ho ac­
c ompanied him 10 the Cus toml o rtiee. The
C l loms o rtlcers _e nice anoughlO de-
l Ille patCeI 10 him 1I1 Madrll$ i",INd
of -.dIng 11 lIIong I lurl_ 100 m iles
Ih'ougI'Ill>a mail• .

AI the lime of ... rlllng Ihl. , a linea' 10 go
..Ilh the FT·7 Is on the wa y u a gift hom
Kalu JJ1 TZK; Chak can look lorwa rd 10
a"band operation In Ille near lulu'e.

II you "- VV2TTC, pleaM do ...... a
word 01 apprecialion for a man wt>o has
1101allowed blind...... 10 sland in lhe ...ay
0 ' mea nlnglul, acl lve llle_somelhing un­
ulualln 11111 parl 01 Ill. ...crre.

cx...mg winnit>g ..m. licJt.,. III lhe hamf.n L." 10 rlghr, T",,~ 4X4GT, fARC lrea...".,.,

1'1_ 1U W W, MCl"tery and "'mlesr organiZer, and Yan••4UAH

Chak ca"... OUI with llying CQk>ra and In
due course (ge nerally I y. ar In Ihls ecun­
Iry) .....wu ..s lgned h i. call1lgn, VU2TTC.
Whe.. 10 lind a rig? Those __ llle deys
be~ "berallu,llon. and one I'IaCIIO build
Of amvogle In equi~l . Q\ak built a lin­
gl•. frequ. nc y cryatll-controU.d CRP
lranamlfler Ind used II wllh a Philip. ee­
meeue 3-blInd l'lnsls lor rec.lve,. His IIrst

Ou,lng Ih. .. ..nlng period. Cha k had
jolned I..... Madras Amaleur Radio Soclely,
..Illctl Inleracled ..ilh IIIe licensing au­
ItlOfjIy (WPC) a.nd oblained pertniulon lor
him to use hi.~ as a ac,ibe. Goorin­
derajan wou ld read oul tile q ueslion and
CIlak would reel off Ih. a ns e " wh lcll WII

flllhiu lly l ran lc rib e d , T o WPC offl·
clal••Iood by 10 make lU'e Illal 1..... lllgl'to
schooI-goIng nephew did not add hi. own
....sdom 10 1tIe ansWMS.

Chak, Iosl hia sight due 10 defacnmenl 01
lhe OPliC _ sllOf1ly alter Ial<ing his
Masl.r'. deg,ee In ma lhematiC • . Disabled
bul nol del. aled , lie tool< up e lec lronlcs
as a hobby and soon ...as on IIIe door'al.p
of amaleur redolo. The Amal..., Station Os>­
erllOf's Certl tiClI. (ASOC) uaminalIon
appN,ed lnaunnounl..,., but 1>& so/VId
problems .. t.....y a ,ose. lea rning 01 ,a dlo
HleOIy and regula lions, h. ma naoed willi
llIe h.lp of hi. nephew, Govindarajan, who
'Nd oul loud to him . He Ioamed Mo<sa
~ Itlrough a t.loo .. CCI'Ie _d gt'ItIfl

by lhe lal. VU2GW and cauatlas lrom
"",,,,0 .

(aoclllM ones I .-III~ribe in delail) ....
fOf 2 "...Ie.s and 70 cm• . Eacn plan I'IOlTlI­

nal8 a number 0 1 ,pOl Ir!Klua nc les as
wall as deflnlng a,eu of eacll blind fOf
parUc ular types 0 ' emlllSlon.

$pol frOlquellCift(_ T.... 1lar. gr..n
for c.lllng in moel rnodn (CW, SSB, FM,
RTTY, SSTV, FAX, del&. . Ic,land lher. a '.
definitions fOf MS and moonbounce wor1<.
Ing and le l.,ance. A perl ic u la r 2m h .
quency (U5.S25, channel 5211 Is noml·
naled fOf~asls of GB2RS, 11M RSGB_.

TaIloIea 2 and 3 show 11M broad diYisic:Jna
of each of lhe bllnds according to mode,
Th. majOf dlU.rane. is In r.latlon 10 '.
peal.' inpullOUlpul pel,lngs. In the 2m
blind. repealer oulpuls a', 600 kHZ abowl

lheir ""'*"1.... Input$, wnil. 1 in the roem
band, repealer OUlpulS a.. 1.11 MHz baIow
lhei, leapecl.... lnpulS, Tables • and 5
show lhe ' epealer inpul a nd ou tpul II.
quencl. s and tllel r cllann.1des ignations ,

Channel numbers a.. also a llocaled 10
Ih••Imple. cllann.la Ihal Il l, In .acl'l
blind, bet_ lhe repeel. 1npv1 and OUI·
p ut " "Q....nel••. Sjmpl.~ channel. ar.
apac«I, lik. IftPNler channotl., at lnl.·
yal s 0 125 kHz.

Two-meter simple x c hannel' a,. lrom
10&5.200 (numbered S8) Ih rougll to 10&5.575
(and numbered S23l. The FM calling chat>­
net '- kllOW'n a, S20 (1.-s.~ Seventy·
cenllm.ter slmple~ c hannel, a'. from
OUUOO (SUl6) 10 433.600 (SU2.). Tile 7().

em FM calling cll annells .33.500 (SU2Ol,

MJu Ii, SuMa
3 ThlflJ- V!-Ka lload
PosrBox 125
Mad... eoo 006

">do

INDIA

INDIA'S ONLY .UNO HAM

A amall ..llIag. a hundred mile . a ...ay
from Mad..s, served by II teecer-rcute bus
service, had the unique prl ..ilege 0 1ha ..ing
been lhe deslinalion of 11>& 1a'1I"1 num­
ber of hams ... 10 ""'... risiled an Indian
..mage. This lillie place_Chalram_can­
not be found _ on llle dlslricl ma p, bul
It Is known to moSI 40m ope'alors, OX and
'nd la n, as the home o r Ind ia' . Ilrsl and
only blind ham, VU2TTC.

Q\ak'aYar1I'Iy, popular on IIle' !)and as
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MOSFET POWER AMPUFIERS
(Sllm~ Rang~ as Bi~Ian) , ... Send for Prices)

MOSfYI' KUEATER
A.\lPllFIEiS

For-. iIlfonnatlon _ you loc:aI~r or call

factory for~.

M<.<lt>I4111 (2, M""", Jll'pntrr Arnpli[lef) __ , ..... _(j,t $295

20 Watts in • 100 warts OUI

10 watts in . 90 Wilts out
2 ~'aIt:l in. :II Watts out

!I&odrI4Il 4{2-~~ ArnpliflC'T) (j,t l365
2 W;atts 1ft • 100 Witt> out
I Witt in • tIO Wmsou(

Mod<oI4112 (I,,·Mettr Rrpntrr Arnpb(lff) , ... , (j,t 1296

2.~ waus In • 100 Watts out
10Waw in . 7() Wilt.! out

M00ri 5U2 (7O-Cm Rrpeoatrr Arnpb(Il'f) (j,t $375

:II Wms in • I00 WIItII """
10 II,ms iIl'. 40 lIo'atU 0lII'

FALCON
COMMUNICATIONS

Post Office Box 8979
Newport Beach, CA 92658
Telephone: (714) 760-3622

A FEW n ;ATURES:
• All, mode BII\ll.AR Mobile/lIa...., AmVlifi<-r.;

• AU-1ItOM .\IUWET MobilP Bue Rt-~r Amplifll'n

• "fltoaI"'~ Anlpliflm (lIOf thudd«J tw)
• (~PIul!:-irl~"?l' Prnmpliflm (not~

III"I:'do I fl'<"f'l\ff plftIIlplifll'f1

When Bobby Jones
wants to call home,

hepushes one button.

AflER A WSG LWESTIGATIOS A.\1l EVAWATlOS, E\'EiE1T L. GiACEY, FODIEI
ro-oWSER OF MlRAGE CO:'olMUNICAll0SS, HAS JOL'l:D FORCES WITH FALCON.

AlJ..-MODE BIPOLAR AMPUFIERS
Mod~1 ~12:l (2- M,'1t'r Amplifil'r) , . , lisIl235

2fi Wilt.! in • ISO .. watts 0111
10 Wam in _ ~1 "atU our

"'-Uri 5l2l (2~ HT AmpIifw ' , till l 2ll5
2 110'atU in • ISO " 'atU our
I Will in K 9lI \Ilatts """

.\I(od~ 1 ~1Z2 (2- Mt'tI'r Multi'~Jll"" Ampliflf'T} ., _L;,t $275

10 Watts in • If"} .. Walts (Jul
2 Watts in • 50 .. Watts our

YodPl 5J24 (l '4- Mtwr Arnpbf...,) _ u. 1240

:II " '_ in • lro " 'atts 0lII'
IO "'atUin. Ill WatUout

.Il,-dtoI51tl (7O-t:1II Alllplifll'1') U. lJl)

3 \ht18in.1OO WIItII0il1
I WaU in K 40 Viaus 00/

March 1984
S p.Il"(- Sh Uli k eXIr'.\.Il(anl ,t

Ap ril 1984
Im id.. Davu.n. eaw ,ilo\ lia l moll ilor.

f" u r·h'llll ) rnobile- wh ip

May 1984
S pri lllol ante una ism c' - !I pn ~ <'t t s!

June 1984
Tralls['tu r tester, fr<'tluC'l1n' coUIll ..r ,

\ '1 (;,20 ~Iorst"

July 1984
1l,l}toll p hoto j ourrwy, n'Hlll', s
phones. n Jl l' lrllc t i'>I 1 II l('lh, ..)..

August 1984
T ",. H tl ll(" tester , IIW· 101 nllMb. loW

lor 11j()

September 1984
\'rt JIH' 1'o' ,1II111('te r. limex RTIY

syslem

O ctober 1984
F,d l arucnna iss lle-9 ,hh'M ,l,'

No ve m ber 1984
Color COlll puler SST\' . TVI cure

December 1984
Lnuchtone £1 "101 d ispLIY'. rransi .. lor

tu tor. line u md it io l1 (' r

january 1985
IC()~ I mo,h. ('''lra \ ' IC 2 11 Illt' IIIOI ' .

.. h'M'''nTlI( It ITY

February 1985
O 'iC AR upliuk amp. lit" hdie.I, . Ii,

meter C I\

March 1985
\ ·" Iu nl(·... r .."ams, t"J li llj:l rq)t";llt 'r

n ,n lroJit' r

Ap ril 1985
1I.I\I.m I l.ulI \ e lll ion special!

l .. h m <l,I" , -' ''lUlI" J. th....ma/ illl( 11.11 ­
'Je [lIla

In each hack Issue , }'ou ' li also find our

rrriar (eatom as well a!l noview!I and
ne'" product announcements.

Each back issue lV'Its $3_SO plus

$1.00 IhippinK a nd handling. On or­
den or 10 or mort' back issues, there
is a Oat $7.50 Ih ip p ing a nd handling

ree. Send your cbeck or money order

to 73, A ttn : Back Issue Orden. 80 Pine

St., Peterborough, NH 03458,

THE CES MICRODIALER
• 21 digits per memory
• 10 number autodial
• 20 digit last number redial
• Field programmable ANI

Communications Electronics SpedaUles, Inc.
P.O. Box 2930, Winter Park, Florida 32 790
Telephone: (305) 645·0474

OrcaU toU-free (800)327-9956 ext. 272 (0rdeJs Only Pfe~)....---
" When You Buy, Say 73" 73 for Radio Amateurs • Augu st . 1965 91



Jol'datl. Syria. and Saudi Arabia. IndeMl

laffl plizes, and a CllI'll 110m ZC6J M. Itle
I tatlon 01 tile AmeI~n Consulate In J e­
I'\lsalem.

Vanke le 4X4AH had a dllle'enl kind 01
a .pellence on tile air In tile oDVS pOol 10
I.......·• Indepaudellea_WI;wl<lng with, ....
lion,Ust QfOUP• .,. set UP In ARC-5 C0m­
mand Set tr.nsmiller ..Uh • cllbon
m icrophone end originated Iwenty.mlnule
bra.dca . ls 10 11>0 general pUbliC , Clla-no­
Ing Iocllions 101 each Ir.namlsalon.

The .1I.lr wenl ..llhout a hilch IoIIbout
• yell. unlll one oDy. IIYe mlnutll inlOI'"
bIoadcall, one 01lhe group bu...tlnlO lhe
room lrom wh ich 1!Iey were broadcasling
In Te l Aviv to N y Ihal they were lur·
rounded by B<ltlsh $(lldlen and POlice. To
ttli. Gay. V.nkela' 11I1nk. thll llOmIOnoe I~

Ioll"fId on them, II In II>OM GaVS dlrec·
Ilon·find lng equ lpmenl .. . . m Oil
primUIve, and lhere Is no w.y l!'ley COUld
h. ..... bean DFed In such. encrt lime.

Venkele and hll Irlend. wSfe .ffesled,
and ... punishment, Vank"e .... ax iled
to B<llIsh priMll"l~ In Erllr.. and
Kenya. being a lloowed to retum hOme only
once Itle stile o f I....... w.. pI'OClalmed.
Vankele enlliled In Ilia ll rl e l Delense
Forca·. Slgn.1 COrPI, ..here h il bOil wn
Joe Barr 4X4AA , Vlnkele wn bltlen by lhe
lIam-Iadio bug. and soon NlIIed h is 11...1
amaleur..-adiolicense.

Sl'Ilmahon 4X~F fGe!llIe Fish! .... I
memt>er 01 the pre-sllte undel'ground H. ·
g.na IO!C" 11Ii t " ere concerned wllh the
bringing In OlllluO"I from HllIer' l dealll
c l mpa In Europa , running Iha Brill 'h
blockade 01 tile lhetH'alestlne COM!. ~
~ I lfWl........ operllOlln lhe Hao­
net Ihll coordlnaled "" Illegal Immlgr.
lion operallon. Like Vankele, whe n Ilrael
gained Independe nce, Shlmlhon w.. bll·
len by lhe ham bug. and lhe bands ha""
".,..... bean lhe _ sinee.

For '"-"y 01 Itle hamI pr_t, l"­
1l0flll __ a IMng h illOlY 1eIaon. Today
we.ll take h.m radio lor glanled. yet the
ItOll,"ol the oId·lImerl heffl tHought back
a period that loda y Is dlllleuilio imagine.

Speclalltwll<. go out 10 Naomi 4X6DW,
-.no WOIked ....., han:llo OI~Lza and _

thlough Ihll lIamtest. A 1_ hundred .....
lieu.. plu. lhelr XYla, VL.a. 01 OM. _a
Pfflsent. and 11>0 eere 01 rallle IIc kel. bolo
I tered the elub 'a tr\tUury . ubala nUI Uy. 1O
that IIn.nclal l up part 101 th e com ing
year'.acl .....ieII. -..11<1.

aU radio amaleu.... and __ queslion..
At II...t, SP5I"ZKestabl l..... conllClS ..1111
foreign .talion., and nexl ..lllI SP In a dl.
trtct order. Rl d lo 1II lIon S P5PZK hll
bean In$la!lad In 11>0 PRAA Olllee (War.
&ZIIW' Jaraeu 2) and UIII Iranacetver TS­
520 and dotItHoop an1enna lor ahoItw......
Simulllfl80UaIy lor Ioca!I~ thera
affl~.I. on 1« MHz FM ..illl ledlQ.
telephone FM-302 and.n omnldlrecllonal
antenna with ,,"1Ic. 1pol arization .

The oldelt . mOSI eeuve OX Club 01
PAM commemorated II. 25th annlvaraary

in 1984. The club ..... Iounded by SP1Hx,
SP3Pl., SP8CK, SP5HS, and SP2AP on
June 91n, 1959. During II. 25 yearl 01 e. l.
IEHlCe , membef. 01 Ihe club me l each
Olher at 15 rallies In d lllllEHlt Iocatlons !n
Poland. The 16th rally look place In Boch­
enIec near Kielce on Oc1oba1 6-1, 1984.
0- 130 1TIIIT'II>Ilq. would-be """"ben.,
.nd 1-.. o lllle club heard a presenta·
non of Ille ou tfilOlng prel ld e nt , S P9Z0, He
ga .... a n Ie<:oun l 01 the 25 yeara 01 acllvlly
of lhe Club and dlllCusMd aorne real Olga­
nizatklnaJ PiobleoTII.

Con.tant IIauancea 01' licenHI will a
10p ic fOI dl.cu• • lo n. Proposed Imand·
fTItInla to la wl fflgull'lIng hams' acllvitlal
In Poland, new proposals lo r ex te nsion of
lad lo .mataUIa' Ilghta re l.lI"e 10 na"
ban4a 01 SW, and moolle and por1abIa

modal .... other subjects 01' dlacuaaton.
Tranamlaaion and IlCePtlon demons".
lion. on ON and RTTY with a mlnicom­
puler, by SP5DEO, a fOuled g,,11 Inlereat
. mong the paniclpantl.

SP9CTW rtl(lOl1ed results 01 InllfCOf\­
lesl KF 1981. 224 SP .Ia liona ..tiled. of
wI'Iidl leo _ a e laUllied I!I Individual.
The c hampion of Inl&rCOllte.1 In mixad
.nd pI'Ione cal80OIle . ..as S P9HWN; In
c a tegory CW-SP6FER. and In Ihe c lub II·

diolialion category-lhe S P2POt leam.
The nexl XVII rally 0 ' $POX C1ull$ .. III

take place in 11lll5, II a dl.tl1c1 board 01
PAM undeflakee resolving hardsh ips.

On January 20, 1985, Irom oeoo 1111 1000
local lime , Polish RTTY eceteete we re ar·
ranged by lhe dlllrlet board 01 PAM In
Leszno. on 3.5 MHz. een ~CQ SP."

The best Polish slationa rtIa1 took pelt

In QKOX Conleall9ll3 _a:
a Single op, mulllband _SP5GIQ; 1.8­
S P3QVX; 3.5-SP6EMO; 7_SP4EEZ; 14_
S P7MGO; 21_SP2NA; 28-SP6BFK.
a Mutll-opelatOl, mult lband-SPSZHV.

The best Polish stationa ItIat took pat1

In PACCConleet 1984_a:

a Si n g ia o p , mu lt ib . nd- SP5EXA,
SP6AEG. SP3lPR.
a Mu ll l· o p . mul liband-SP9KJT,
SP7KTE.

The beet Polish SWL In 1111. conlesl was
SP9311OKA.

PORTUGAL
lull Miguel de Sou.. CT4UE
PO 80. 32
S. Joao do Eltorll27f16
f'onugll l

Thll lima you wllllllld 'bOul . DXpedl­
lion OfganLzed by a 1_ Ponug_ h.m.
during the I••t WPX contest , In Ma rc il. It
... . to t l>o I.land 01 Berlenga . a beautuul
place IUIlOUnded by wat", ..hlen is nb
andclear; thare is not any lOtI 01 pollution
dowfI ltlenI. we .Ieo cannot lind any medi·
.....1Ilchlteelure (Hij. bul In 016 bul nb
Ilglllllouse can be _ no

Our tll,nka 10 Lull CH NH ..ho kind ly
senl U. the loIlowing ffIt)OII:

Myaatl and CH OW, _'va been Ihinklng
aboul repealing Itle operalion lrom Bel·
Ienga 1.land, atill ..lin the ....., apecl.1
call, CTI BI. we decided logelher wllh the
ctne-s tc m.h the III. t_er IIrlous multl­
multi allorl lrom CT·land, during the CO
WPX SSB Contest!

For ...e<:.... , _ hid almosl ..11tle nee·
ISNIY Ingll<lienlS: one island. a lIfa "'.
Ill • • nd • lan t..11e leam compoaed 01Joe
CT1AOl, J oh n CT4UW, Joe CT1BOH, .nd
lhe au illor (CT4NH! wit h Ihe preeioul help
ot our old Irlend Commander Pat ricio (Por·
tuguese Nlvy Otticef). weather condluona
...... ....., good on I.,. ....m COMt 01 Por·
tug.al-only al_ ..1ndy days.

we Inl talled, a ttSf • routine voya1)ll, 4
s tallons wllh Iheir a nte nnas, . nd CTl AOZ,
..lth his Mach la"e lli. n (.nd e lliclenij . y.
tern on 160 mel...... The Island has OUI·
slandlng condlliona fOl Top 8anel. , ....
;USI actlYe on 4Orn: on 20 and 80 _ hid
CT1BOH. and on 10115, CTelJW.

Bul Murplly was there!
Power o n Ilia ISla nd was a bOut 170 'iOI1.

inelNd oIl". 220 ac naceMary .. I min/.
mum 101 lh e Une ar . mpUII." (Ora ke l
Vaeeu). ..1111 0'N1 y.rlIlional Then, ju. 1

2lI mlnutee be!oIe the conleal s larted. I
heard CT1BO H lhoutlng. va ry axclted .
......., no anlenna! Oh. tllat Murpllyl" The
w ire h a d come down w lt n t he strong
wind s . Everybody Ian up.,.I.. (I mean
fTIOIa Illen 300 lIaP1! 10 lhe lop 01 lhe
Ilgnlnouee In lhe deep night 10 replace the
anlenna!

Well , all.r Ihll , Oul multl ·mull l wll
.I.ned a l 0010 precllely, byCT1BOH, ..lth
very very pool propagation except on 20.

I Ihlnk CTlAOZ work.d . ve rybOd y
around leGm! lSomt 0I1hem 1wM:..J

Olhel m lnOI plob l.m. InCl udad
CU UW·. TH3JR d isintegrating In Ih.
wind-but replaced becaull ..e . Ieo de­
cl.rad ..ar on Mr. Murphy (HI HI).

bcetlent meals ..ere prep.ared by Com­
maneter P1IlllCkl, ..1Io got I nlea Ian In lhe
btlghl sun 01 \hi. I'I\8I"HolouII latand will..
we worked up • ....., nice acora (we hope):

0S0a 101.1a;

1.8 MHz- 350 '4 MHz- 2000
3.5 MHz- 370 21 MHz-390
7.0 MHz- 3OO 28 MHz-o
BaI~ It 01 not. Pi'OPI9IIIon in

....., bad $f\Ip& on 28. Our loca l ICON ...

887 prellxe• .
we lIope . Inc e ffl ly 10 be there next year

10 give you Ille o pport unity to ..ork Bar·
lange Istand and 'ee""'" II. ma~.
QSL CIId. Conlact. with CTI 61 a re yalid
101 the IOTA Award., haYing 101 ttlil pur·
pow t!'le fflferanca~.

The QSL managel for th l. Opel. , IOn I.
CT4UW, and me QSL cards might be Hnt
via Cal/boolr addr....

VlSllORS IN USBON

Lut April we had Frank Roae WlnV
Irom Cape Cod. Mnsaellusetls . Flink
.nd Irene ....e here In my Illack for a
..nile. Nexl time I write I will bring you
ITIOII _ abOUl Frank'. llIp.

73 lrom Poo'tug.al and good Ox.

SWEDEN
R_ WIn<» SM'COP
F"';'Y81)IllIIO
S- 155 00 Nyk-Mm,-

•

POLAND
Jerzy Slymczak
1&200 SI./oga1l1
Buczk. 2J3...""

At the beginning of Seplembel, 19&4,
Ihe centr.1 radio atatlon 01 PRAA lPollsh
Rldlo Ama teur. Assoclallon) beg.n 10
transmll bmadc::N I' o lln lormallon and 10
lIeabilsh contlCl. separately from the Ra­
dolo Inlolmalion Bulletin 01 PRAA, on -,.
Sunday a l 1030 local time on 3700 kHz
(SSB) Ind 7060 kHz (AM). Furthermore, In­
lorm. U..., SP5PZK broadcasls .re tran..
mllted ev«yWlldneadayll 1700 local lime
on 3700 kHz. Broadcllll 01 PIU.A Include
the lat a ll ne announcement. Irom
PRM '-dquart -ovtaory service, ac-
counl. 01 h.m.' """Iurea, and leehn~1

InfOllnlltion.
Altar l lle broadcasl • • o per" o rs 01

SP5PZK ..lab Ush conlacl. ..Ith ladklllll-
ateu... and PiO'Ok'I laport . on bmadcasl WPX COnht$',on 8aneo91'sJandla.f lIa fCh. /Aft IOfIgIlt, John Cr4UW, J<»CT1AOl. Com-
audlflol ilty, " ' " 101 Inl_11on concemlng mandllPltricJo, Luie CT4NH. andJoa CT180H. (1'tIoIObyCT4NHJ
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THE FIelD AWARD

The Board ol tlle SWedish Amat... r Ra­
d io Society. SSA. 1111 taken the decillon
10 ...... The Field A..am to Ileal lid ladkl
_teurs 101~fIad conllC1' ..Ith, and 10
.ho"..a"e llitene-r. lor verll iad repa".
from, Olher radio .ma,.u" In. number 01
fie lds . Theil lIelds 're defined by the L0­
cator Systern adopted by IARU ... ol J.~
uary 1, 1985 (The MaIdantIaad Locator).

Conllel. on 01 . 1111 \I'll. dal.1I1l Yalid 101
The Field AWllId.

The Flald Award !. Issued for verUlca·
lio n. of lIaldsln lou r classel:

P1allnum - All 324 field.
Gold 300 llelds
Si lwor 200 f ields
Bronze 100 fiakls

All b.ndl 101 .mlleur rad io a nd .11
modal ..a permitted . No endOfflemenls
wltl be Issued. All conlacts must be made
..lin 1Ii11ion& on the IUII_ of the eartn.
The conlacll lllall be _lied by regu lal
QSL cards Of equIYatent, on wI'Iidl lhe
f ield I. ctear1y .I.led (OIlhe poeltion, .. llh
.UCII accuracy that Ille Ileid can be deler·
mined). The term "po. lllo n·· refa.. to Io~

gitude and lat itude 01 10 lhe name 01 •
place 01 • town.

Il lhere .. Illy unc:aIIainty aboul • field.
SSA may requlffl additional lnlormallon



belorelll)ptO¥ing the ccetect. little uncel'·
t.inry ,em.ins, Iila' eonlael will nol be ap­
prO'Oed for Ihe aW.fd,

The .pplleation Ihall be made on a GCR
list. cont.lning Iila' Inlormallon from eaeh
OSL carel W'hio;h la requi.ed lor lPPfO'!'aL
The GCR 11ft$he" be ..".; Ii«f by the award
manager or OIlier offici.t 01 Iila' n.,lonal
am. teu, sociel y In the country ollhe ap­
plicant A random sample 01 indi vidual
OSL c.rda may h.ve to be m_ .nd senl
to $SA tor checking. il requested,

The fee is 30 Swecl i$h kronor. 10 !RCa,

or $05<1 ,00; l ila' applicet lon address: The
Field A....ard Manager, Sve.lges Sanda,e·
. malorttf (SSA), Oatm.P1lagalan 43, $-123
42Fe.ala. S......cIen.

WORLD ATLAS

Folke SM5AGM, Ihe lattHJr oI lhe *OIld
locator . ystem (The Maidenhead Localor),
has produced. world atlas <.Ield map)
....hlch _ bles you to determine Ihe I leld
of It>e atat lon ....ork.ed. Thi. workl atlas

should be av. llable at your national...,.
teu'-radio society or can be ord&red ' rom
SSA . , the .ddress above by .endlng •
large size (A4) SAE and 6 IRC. , A presen·
tatlon 0 1 SM5AGM and hia work ....ith th la
locator system will be made in • ful u.e

""-
7S-SSA SPECIAL·EVENT STATIONS

Thl. year o. 1985, Sverlge. Sandar.
amalorer celebrates Ila 60th ann~.ry,

The Swedilh Ilcenaing .ulhorlty gave Iila'

SSA the opponunlly 0 1 uslng the ve<y rare
7S prefl ~ lor Ihis occasion during the p&­

rlod April 26 to M. y 31 ,1~, Varlou. redio
club. ....e'e part of Ihl. act lvily by being
able to use the speclel call l or certain cl ub
aclmties l or a Ie. days each. There was
one spec ial call on It>e air from each er ue
8 call ..... . I.e.• l rom 7S1SSA 10 7STSSA
.nd 7StSSA. II you have worked all 8 ' p&­

el. l-event . ' . liona you may apply tor.
" Worked All 7S Award" The IIcen.. for
thla special prel ix was iasued on Apri l n

--- ---- -- - - - -- -_._~-. ..... --
_._--------------

Pico?
If you've even

THOUGHT
about buying
a laptop com­
puter, check out PICD-The
Briefcase Computer Report ,

Wayne Green's
newest publ ica tion :
PICD, WGE Centerl
74 Rte . 202N, Peter­
borough, NH 03458.

N _

.....

HAZER YOUR ROHN 25 G 'rower
• A nten na an d ro ta tor mount on H AZE R.

complete system t rams tower 10 vernc je
upllght po sit ion

• Sa fety lo c k system on HAZ ER o pe rates
w h il e raising-lo wering & norm al posit ion .
Never can fall .

e WeIg ht t ransferred d ifect ly to l o wer. W IOch
cable used only for ra lSlO9 & lowenng Easy
to Install an d use,

e W ill support most anten na arra ys
e High qu ality rnetenare & w o rk ­

manship.
e S afet y - sp eed - convaru ence >

smooth travel.
e Complete k it l or 50' Of less tower

includ es Winch , cable, ha rdw are and
Instructions.

Haal 2·HeavVduty alum 12 sq !t load I W .oo IIll d
Haler). Siaodard alum . e SQIt. lOa(! 113.00 ppd.
Hale' •.Heavy gal. steer. 16 SQ II ~a(l veoo "",
Balll h' ust !leafing TiI-2S to, any 0' ;lbOVI' ~.lilI ,..

As an atternatwe, purchase a M art in
M -13 Of M -18 alum m um towel engi­
neerec speCif ica lly fo r the H A Z ER
system.

GLEN MARTIN ENGINEERING INC. ®
P.O. Bo~ 7·253 Boon_me, Mo. 65233

116-"2-2]:M
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Celambcs 0 11
Tile biggert ond best ham 51o", 10 tile
MIdwM fNturing 1:..,....00<1 and olt.....

quo)ity pn><b.-a with ..or!ling diopIaY'"

W~ .,j] OQ/y tho: beol:. Authori2ld kat­
..................., tJ.iverwJ "-_"""
lac•• 1280 AidIo Dr. , 1\.o~• .L"'.... (c.

l.........f 0 11 43068 , 86/k12IlI7 .

Alb.ny, :-kw York
UPSTATE NE\I\-' YORK

"",,,,,ood, ICOM, T",·T.,. Beldon,
c...bcn.fl . Laroen, lluot1er . ARRL, Hy­
Cain, MW, MI') . Mi,.gr , Sew and....d
"'lulpment , ~ing thr amat"", ""mmU·

Nty 01.- 19o12. Adirt>n<ladl EIodronla,

1M " 1991 CantnoI A_ . A.Iba.ay ~"

12205, 4:i&-02Ill3 (_ miIr...-at 01 Sorth­
..ay _ 2'0'.) .

Littleton MA

Derry I'll
Serving the ham """,munil)' with _

and uood equipment. We Ittx"k and ...,.

. ioo most major U"",: AEA, "'tron,
A.<kn, Il& W, C h~.. f! , H y_C ain ,
H...u.r, ICOM, Kea ood. KLM. u.r-
-. Minp , MooIey, boob. roton, ...ble
..... ........ I<M..~ houn 9-7 loIoG­
doy through 'I'hIlndo.y, and Q-5 Friday
..... Saturday. RlvaMWl Elcrtrool<s, 8
Lo" donderry Road , IMry Nil 00038"
~71.

n.. ,..Il. b1" urn~ llen'lng NE. Full

line of ICOM "" K...wood. Y-.. HTs,
Onu, Daiwi. Il&:W _, Cums

81 T... Ioeyen. LatwG, H Teial
Hy-Cain ptOdr.oou. M" ampo., AJtroa
P.5 .• Alpha Delta 100.. ARR L 81
I: .ntronicl instruction lido. WhUtl...
r.dar d.t<Ict<>n. f wl ltne of 00... fllt lnlP ,
TEL- COM Electronic Communiu­

'"-- 675 C ...I Rd. (8 1. 1Il1), Utdecoa
MA GH 60, 486-340013040.

PreAAn ID
R_ ....1l7IlY2 .... thrlarp slod< oi .....
__ ,... in tIw I ntrnaountain W... and

Ibo ... ...-.. Call ... lor aU )'OUt ham
.-k. L. Diotributmc. 78 So. 5l."'.
P.- ID 832l1l3, &51-0830.

SanJose CA
&ly _...', _ &1M....... radio~.

Sew 6l ....:I radio w.. &: _ .

~i<le. w. ~ture .:.....ood. ICOM ,
AJdrn. t -... Ten-TK, s.n- ill """'Y
~. Sha_ Radio. I.... , ImA S. Win­
me.te. Blvd ., C."'pbon C A 95008 ,
37G-6665.

New Casde DE

Fontana CA
Cornplrir U"", lCOM. [),my ron. T...·
T..,. M l r.~, Cubic. Lunar , """" 4000
........"., products !or hol>b)'tot. t<du>I.
........~. Abo CB radio, !aDd­
~. f_ Docb . 8618 Siena

A_ . f _ CA n:J35 .8U-7110.

Culver City CA
J..... EIoo<tmnla, 39 19 ~...... Blvd .,
CuI>w Oty CA 9lmO, 39G-!lOOO. T...x.
46,'l.18!l6Sen DIego, 827-5i32 (lion> ~V).

r l <tory Au, l>o.iud m,I",' V. esu.
ICOM. T...·T.." W I' , K..,wood. AEA,
~ Santrc. f uU Ii"" of '""""""
.me.. No .J*l<o; bu in Pd.w,,",_ 0 .... mil"
ofll-95. DoU..... A........... Supply, 1 1

H 'w...... Sow Coodr DE 117'210.

1 = Poss ible 8O-meter openings.
• = Check next higher bane!.

G = Good, F = Fair, P =Poor.

DEALERS

Your company name and message can AUGUST
contain up to 25 words (or as little as $150 ~ ~ weo "., - ~,

yearly (prepaid ). or SI 5 per month (pre-

~
1 2 3

paid qua rterly). No mention of mail- G G F
order business or area code permitted. 5 6 7 8 9 '10Directory text a nd payment must reach us
00 days in advance o( publication. For ex- t P P F F P P P
ample, adverdsing for the November "85 r 12 13 14 15 16 17
issue must be in our hands by September F F-G G-F P P-F G F
1st. Mail to 73 Magazine, Peterborough

18 19 20 21 22 23 24NH 00458. ATTN: Nancy Ciampa.
F-G G G-F P P P P-F

25 26 zr 28 29 30 31
P F F-G G P P P-F
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What To
Look For In A
Phone Patch
The ~I ....ay to decide
....ha l palch ;s righl for you
is 10 fir.>1 dn':ick what a
parch should do. A P<'tch
should:

• Givt:' complete control to
the mobile , aHolA/ing Nil
break in operenon,

• No! Interfere with the
normal operation of your
base station. It should
not require you to con­
ned and disconnect cab.
jes (or flip switch~)

every lime you ""i sh to
use your radio as a ncr­
mal base station.

• Not depend on volume or
squelch wttings of your
radio. It should ....ork the
same reqardjess of what
you do wlth these con­
trots .

• You should be able to
hear your base station
speaker wIlh the patch
Installed. Remember. you
h ave a base station be­
cause there are mobiles.
ONE OF THEM MIGHT
NEED HE[J>.

• The patch should haw
standard Ieamres at
no eore cost. These
should Include program­
mable 1011 restrict (dip
w.itchM;). tone or rotary
dialing, programmable
patch a nd ec nv ttv
timers, and fronl panel
IndicatOr!> of channel and
patch status.

ONLY SMART PATCH
HAS AU. OF THE
ABOVE.

Now Mobile
Operatol'S Can
Enjoy An
Affordable
Personal Phone
Patch• • .
• Wilhout an expensive

repeater.
• Using any FM nancetver

as a base station .

• The secret Is a SIMPLEX
aUlopalch , The SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To ioslall SMART PATCH,
connect the multicolored
computer style ribb<H1 cable
10 mle audio. receiver
discriminator, PlT, and
power- A modular phone
cord is provided for con­
nection to your phone svs­
tern. Sound simple? ...
IT IS!

- -- -- ---- -----~

~ --

~----~=.

How To Use
SMART PATCH
Placing a call is simpl
Send your access CIX

from your mobile (exan
pie: • 731. This brings l

the Pa rch and you w
hea r dia l tone transmitlE
from your base slatiOl
Since SMART PATCH
che<"king a bout once P'
second 10 see il you war
10 dial. all you have 10 d

is key your transrnirte
then dial the phone nu n
ber. You will now hee
the phone ring and '501llfI

one anSWt'r. Since the efl

hanced control system (
SMART PATCH is con
stantly checking 10 see I
you wish to talk , you neE'l
10 si mply key your tra ns
m itter and then talk
That's righl. you simp"
key your lransmil1er IC

interrupt the phone line
Th e base station auto
malically Slops transmit

ting after you key YOUl
mtc. SMART PATCH doee
not req uire any special
tone equipment to con,,01
your base station. II sem­
pies wry high frequenq
noise present at youl
receivers discriminalOf tc
determine if a mobile i!
present . No words or sylla·
bles a re ever 1o!.1 .

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Une.
Use SMART PATCH for:

• Mobile (or remote base;
10 phone line \ia Simpll"'lf
base, (see fig I.)

• Mobile to Mobile via in­
terconnected base sta ­
tions for extended rangE'.
(see fig. 2.)

• Telephone line to mobile
(or remote base).

• SMART PATCH uses
SIMPLEX BASE STA·
TlON EQUIPMENT. Use
your ordinary base sta ­
l ion. SMART PATCH
does th is without infer­
fering with the normal
use of your radio.

WARRANTY?
YES. ISO days of \to·arran·
ty protecnon. You simply
ca n't go wrong .
An FCC type accepted
coupler is available for
SMART PATCH.

Communications Electronics Specialties. Inc.
P.O . Bolt 2930. Winter Park, FIolida 32790
Telephone: (305) 645-0474 Or caD tolWr_ (800)327-9956



The New Yaesu FT~726R Tribander is the wortd'. first multiblind, multimode Amateur transceiver capable of
full duplex operation. Whether you're Interested in OSCAR, moonbounce, or terrestrial repeaters, you owe
yourself 8 look 8tthls one-of-a-klnd technological wonder I

Muttiband Capability
Factory equipped for 2 meter operation, the FT·726R is a mree-baoc unit capable of operation on 10 meters, 6 meters, and/or two segments of
the 70 em band (430-440 or 440-450 MHz), using optional modules. The appropriate repeater shift is automatically programmed lor eecn
module. Other bands pending.

Advanced Microprocessor Control

Powered by an 8-bit Central Processing Unit, tile ten-channel memory of tile FT-726R stores both Irequeocy and mode, with pushbutton transfer
capability to either 01two VFO reg isters. The synmeslzed VFO tunes in 20 Hz steps on SSB/CW, with selectable steps on FM. scanning of the
band or memories is provided.

Full Duplex Option
The optional SU·726 module provides a seoond, parallel IF strip, thereby allowing full duplex crossband satellite work. Either the transmit or
receive frequency may be varied during transmission. for quick zero-beat on another station or for tracking Doppler shift.

High Performance Features
Borrowing heavily from Yaesu's HF transceiver experience, the FT·726A comes equipped with a speech processor, variable receiver bandwidth,
IF shift, all-mode squelch, receiver audio tone control; and an IF noise blanker. When the optional XF-455MC CW filter is installed, CW Wide/
Narrow selection is provided. Convenient rear panel connections allow quick interlace to your station audio, linear amplifier, and control lines.

leading the way into the space age of Ham communications, Yaesu's FT-726R is the first VHF/UHF base station
built around rnodem-day requirements. If you're tired of piecing together converters. transmitter strips. and relays,
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R, the rig that will expand your OX
horizons!

PJice And Specifications Subject To
Change Without Notice Or ObliGatiOn W&~@G::D ~

Theradio. V

483

VAESU ELECTRONICS CORPORATION 6851 Walthall Way. Paramount. CA 90723 • (213) 633-4007
VAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive. Hamilton. OH 45011 • (513) 874-3100



TR-7950/7930
The exceptional front-end selec­
tivity and sensitivity, coupled with
Kenwood's excellent audio section,
gives you lots to heart Compact
design makes this transceiver at
home In the shack or on the go!

• Large, easy-to-read backlighted
LCD readout.
Indicates receive/transmit frequency,
frequency offset sub-tone selection,
memory status. An LED readout indi­
cates S & RF units, REVERSE, CENTER
TUNING, PRIORITY, and ON AIR.

• Programmable scanning, with
center-stop tuning_
Microprocessor technology allows
you to scan the entire 2 meter band,
or just a small portion of it. Scanning
stops on the center frequency during
band scan-a Kenwood exclusive!

TR-7950 optional accessories: • SP-50 mobile speaker
• TU-79 three frequency tone unit • Me-55 mobile microphone
• PS-430 power supply • MC-46 16-key autopatch
• KPS-12 fixed-station power UP/DOWN microphone

supply for the TR-7950 • SWT-12m, 100 W
• KPS-7A fixed-station power antenna tuner

supply for the TR-7930 • SW-100AlB power meters
• SP-40 mobile speaker • PG-3A noise filter

Model TR ·79SO (45 waRS! Shown rR-19JO is Idenrical. bur w,rh 25 wans ourmil
Complere serVice manuals are available for al! rrio- Kenwood trsnecewers and most accessories
Specillcarlom and ptH;es are somea rc change w,rl'>our norlCe or obligarlOn

.21 Multi-function memory channels.
The TR-795017930 "remembers" fre­
quency offset, and optional sublone
channels. Memories 1-1 5 are for sim­
plex and "normal" repeater operation.
Memory pairs 16117 and 18119 are for
"odd-ball" splits. Memories "A" and
"B" store upper and lower band scan
limits. The radio "beeps" when
memory channel 1 is selected.

• Extended frequency ccveraqe.
Covers 142.000-148.995 MHz in
5-kHz steps. Repeater offsets are
automatically selected in accordance
with the ARRL 2 rneter band plan. The
front panel ·OS· key may be used to
allow manual changes in offset.

• Multi -function keyboard.
The 16-key DTMF pad can also be
used for direct frequency entry, sub­
tone selection. memory address and
scan programming. The keyboard is
illuminated lor night time use.

More TA- 7950/7930 information is avail­
able from authorized Kenwood dealers.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220
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