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A.45 500Hz 9. 00
A.S4 270 Hz 9000
Fl44A 2, 1KHZ 0.455
A.52A 500Hz 0.455
FlSli\ 250 Hz 0455

=::::- IC· 745 is the 000/ trans­
celVer today that has so much
fJexilJility at a suprisingly low
price...see it at your local
ICOM dealer-:o:i= =

Options. InternallC-PS35
power supply, extemallC-PSl5
or IC-PS30 system supply.
1(-SMa two-caote desk m«.
EX241 marker. EX242 FM
m::>dule. EX243 electronic
keyer, Ie -SWi6 desk mk, and
a variety of filters.

Wide selection of filters an:l;;d= ~ dF~
filter combinations [opt. - Incluoed asstandard are many

• Continuous!y adl stable of the features most asked for
transrrit power by e-xperienced ham radio
10HZ/50HZ/1KHz Tunng operators: dual VFQ's. RF
rates w ith 1MHz band' steps speech compressor, tunable
IC-HM I2 Miaoprone with notch fitter, program band
Up/ Dov.tn scao scan, merrory scan, all-mode==_.,.,;;;:=rm......== squelch and VOX.= =

The IC-745 Is a full fea­
tured, hIgh performance HF
base stadon transceiver
with a l00dB dynamic range
receiver. PlUS features
usual ly found only In more
expensive units.

Compare these exceptional
Standard FelSlUres;:
• 100KHz - 30MHz Receiver
• 100 Watt RF output / 100%

Duty Cycle
• Passband Tuning AND IF

Shift
• Adjustable Noise Blanker

lwidth and level)
• Adjustable AGe
• Receiver Preamp
• 16 bJnaIlle Memories with

lithium battery backup

ICOM

ICO ~rlca. Inc.. 2380-116th Ave NE, BrIIt'Vue . VIA 98004 / 3])1 To'M!rWOOd Drtw-, Sult~ 307, Qa llas. X J5234
All _ 1fM'I'i1\Q_ .re I; ~ ...__ IUDjetlIO ct-.goo _ nc>tlaI 01abl~ All ICOM.- _gn/fkMMly eIlCft'd FCC i'; _.._ --"9~ Ei • to.., 1' S18S
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HAM
R A D I O

OUTLET

FREE SHIPMENT
MOST ITEMS U PS SURFACE

CALL FOR LOW. LOW PRICE

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCEIVER$

i . [I C O M I IC -735
I"lClUOI"lG ALASKA ....NO "'....WAII

tl lI C O M I
HAND-HELDS
I I •• J ••

AT GREAT LOW
LOW PRICES

FREE SHIPMENT
MOST ITEMS UPS SURFACE.

IC-02AT IC-2AT IC-3AT
IC-04AT IC-4AT

TOlL FREE PHONE INCLUDING AlASKA AND HAWA)I
800·854·6046PERSONAliZED SERVICE

101'_"'­-_..........-...... .-""'­-.. """'=o,~-:::;"~ CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE
101.""--'., -.. ... ..... PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME......... _-

.~ - - - - ..- ... STORE HOURS: 10 AM to 5:30 PM Mon. through S.f.
'-'

ALL MAJOR BRANDS IN STOCK

Regular 5799

SALE!:

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95
LIMITED QUANTITIES

THIS PRICE.

tf i lICOM IIC-R71A
SUPERIOR GRADE

GENERAL COVERAGE
RECEIVER

tf ~ I ICOMI IC·37A

ANAHEIM, CA 92801
2620 W La Palma,

(11 4) 761':3033, (213) 86().2040.
BeTween 0I5n.,I.ncr & KnQllS 80:1''')' Farm _

BURLINGAME. CA 1U010
990 Howard Ave.,

(415) 342·5757.
5 m,les soctn on 101 trom San Fran. Ai'pOf! .

OAKLAND, CA IM809
2811 Telegraph Ave.,

1415) 451·5757,
H'll"*ay 24 Oo*nlo*n. Lell 21'" oll...amp

PHOENIX, AZ. 85015
1702 W. Camelback Road ,

(602) 242·3515,
Eas' 01 Hig"way 11,

SAN DIEGO. CA 92123
5375 Kearny Villa Road.

(619) 560-4900.
H'lll'l*ay 163 and C1,..'emonl Meu BI.-d

VAN NUYS, CA 91401
6265 Sepulveda BlVd.,

(818) 988·2212
San Diego Free* ay a t V'clo ry Bo ule.a re!
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JUNS ELECTRONICS
CulYef City CA, Reno NV

MIAMI RADIO CENTER CORP.
MiamI fL

MIKES ElECTRONICS
FI. laude«lllle, M,ami FL

N&G DlSTRIBlJTlNG CORP.
M,ami Fl

PACE ENG INEERING,-'"
THE HAM STATION

h ....1le IN

"""-001 LARD El.ECTAOtrl ICS
Vancou-, ac

P

J

e

e

DEALERs

AMATEUR ElECTRONIC SUPPLY
MilwaUkee WI. Wickliffe OIl,

Orlando FL, Clearwater FL,
Las Vegaa NV

COLES COMMUNICATIONS
San Anlonkll)(

ERICKSON COMMUNICATIONS

Oo<ogo "...... ...... ounn
~ CA, 8lIrIingame CA,
o.Idand CA, Ptloani. A2.
san c:.gg CA, V.. Nuys CA

HENRY RAOIO
I..0Il ....... CA, Anaheim CA,...... ..,

Warranty? Yes, one full year!

~ . .
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Options:
FCC approved coupler
12 VDC or 230 VAC power

Iii

With an amazingly low pn
powerful perso I pho. e
simplex. repe er aided
repeater). Tha .gh 0

PRIVATE PATC 111 doe
leatures which were 10""
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 with busy signals! If you call a number that is busy, just put your MIG down
and relax. PRIVATE PATCH III will disconnect automatically.
The new CW 10 keeps you completely informed as to patch status, ID 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 o f
course your CW 10 ch ip 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 sett ings 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 counti ng 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 cal l.
Re-arm is automatic.

Addit ional new features: MOV lightning protection - Three digit access code (eg.*93)
- Spare relay posit ion on board - Plus former features: 316 m inute t imeout t imer ­
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 PRIVATE PATCH III
E SIMPLEX SEMI·DUPLEX INTERCONNECT

W
• A patch shou ld work with any

radio. AM, FM, ACSB, relay
switched or synthesized.

• Patch performance should not
be dependent on the T/A speed
of your radio.

• Your patch shou ld 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 compett­
tlon uses VOX rather than
sampling in their $1000 com­
mercial model?)

• A patch should di sconnect
automatically 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 conversation. Some­
one may need to report an
emergency!

• A patch should not become er­
rat ic 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 rad io tor a
quick and effortless interface.

• You should be able to connect
a patch to three points inside
your radio (Val high side, PIT,
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 lmmed­
latety avattable.

ONLY
PRIVATE PATCH 111

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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On the Cover:
73 columnist Peter Putman
KT2B mans contest station
K2XR/2 at the summit of Slide
tv1ounta in, New York.
Photography by Steve Katz
\W2W1K.

14 ~~JU!'lt Leave Me Here To Die!"
In June, 1985, two VHF contesters trudged 4200 teet to the
top 01 Slide Mountain . Fifty-pound packs. wet weather. a nd
pernicious porcupines were simply a part of the fun .
.............................................. KT2B

22 Toss Out Your Tubes!
Replace them with high-performance FETs-OA4KO shows
you how.. , .... , ... , , . , , . , , , , , , , . , , . , , , , , OMKONV5

28 Improve Your Audio Report
Are you tired of lying to your fellow amateu r? Try the QRI
sig nal reporting system. Let him know what he really sounds
like . ,., .". " ., ." ., . . , ." ." . "., . . , ." ." W20ZH
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pen," a no-load active probe with rea l flair! Bailey

It's a Dangerous Obsession
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he lived through it. , .. , , KB4YJ
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Although you won', really reali ze It, from a print ing standpoint th is Is the first page since our STS-9
issue (March, 1984) that has been lat e. Me. lco earthquake at 7.8. XEs going crazy, especially In Mell ico
Cily, successfully getting on the air. Shades 01 Managua. We wil l have a full report nellt month. By the
way, unless )'01,1 '\18 been in a similar wrong place at the wrong time, you have no Idea whal terror teers
like as the earth rOlls beneath, underneath your leel .

The reason I held this page in abeyance was to be able to report, hopefully. thai the FCC had done
something about PRB-l . They did. The gisl of it Is that local ordinances regard ing amateur re­
dio-especially antennas-may now be preempted by the Commissioo through due process. Another
way to put ills th is: state and other jurlsdiClions "must reasonably accommodate amateur communica­
tions and represent the minimum prac ticable regu lallon to accompli sh the purpose of the local author­
ity." Why did we gel this done? Because thousands ot you wrotelellers.

Noles;

1. When was Ihe last t ime you wrote 10 your Representat ive and $enalors about amateur rad io? Sit
down, do it, spend 66 cents in postage, abso rb the cosl 0 1 pencils/pens, paper, and envelopes you rsell,
but do III Barry K7UGA does the best he can to help us, but he can only ec In Congress what other
Senators and Representatives tell him their constituents want. You don 't have to say, " I support aucn­
and-such bill ." All you need to say is, " I support amateur rad io and won't vote for you until you tell me
you do."

2. My random calls went out to readers th is month in Indiana and Oregon. While we' re at It, I should
explain in more detail my reference last monlh 10 a cauee overseas who said, " No, wrong number!" I've
gollen ieuers and calls about it. Simply put, tms ham who wants to share l ives in a place where pol it ical
and military turmoil has suddenly surfaced. The person ended up on the wrong side 01 the fence in the
nation, and that·s why I knew, by his voice, that something was wrong. Moral; You can't even begin to
know what some 0 1our overseas friends 00 through, nor the danger they somet imes find themselves in.

3. What was Wayne's 25th Anniversary present? Well. . .even though ON CommuniCat ionsl~terbor·

ough (73) and Wayne Green Enterprises (W2NSO) are totalty separate d ivisions 01ON Communicallon s,
Incorporated . . .sometimes you get lucky. One night last late winter, I happened to be In one of ou r other
bui ldings on the other side of town when a ONCP employee who knew me asked what to do with a box
of !i lm foond in the ralters alter remodeling. This was technically CWC P's property but Obviously Wayne's
personal etutt. so what do t do? I examined it. Here was Wayne's history, in the 50s and 60s, in home
16mm movies . . . reel alter reel.

Eventually, I asked trusted people who have known Wayne for some time whether they thought g iving
him a great gi ft was worth more than having him know his privacy had been breached. The answer was
yes. As a res ult , four of us pu t toqetner an hour-and-a-nau VHS videotape.

4 . Our Silver Eagle award s last month have brought me great grle l , not to menllon one possible lawsuit.
People say, " Where was l in the 98? Where was t in the 371" Give me a break, I say, because we can't
recognize everyooe. For your Informallon, though, .t26 was Jim Kyle K5JKX (19605) and .t27 was Susan
Philbrick (t975-Present). I think I'll sneak them Eagtes anyway. They are as much 25.year all-stars as
anyone else.
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More TW-4000A informa tion
is available from authorized
Kenwood dealers.

may be reversed by pressing either the
~U P- or "DOW W buttons on the
microphone.

• Priority watch function.
Unit SWitches to memory 1 for 1 second
eve ry 10 seconds, to monitor the activ­
ity on the priority channel.

• Common channel scan.
Memories 8 and 9 are alternately
scanned every 5 seconds. Either chan­
nel may be recalled instantly.

• High performance receiver/
transmitter.
GaAs FET RF amplifiers on both 2 m

I and 70 em. high performance mono­
lithic c rystal utters in the 1st IF section.
provide high receive sensitivity and
excellent dynamic range. The high
rel iability RF power modules assure
clean and dependable transmissions
on either band.

• OpUonal "voice synthesizer unit:"
Installs inside the TW-4000A. Voice
announces frequency, band, VFO A or
B, repeater ortset. and memory channel
number.

• Repeater reverse switch.

transmit frequenc ies independently for
odd repeater offsets, or cross-band
(2 ml70 ern) operation.­•

• Rugged die-cast chassis.
• Two separate antenna ports.

Use of separate antennas is recom­
mended. This simplifies antenna
matching and minimizes loss . However,
mobile installations may require a
single antenna. The optional MA-4000
dual band mobile antenna comes with
an external cuplexer.

• Programmable memory scan with
channel lock-out.
Programmable to scan all memories, or
only 2 m or 70 cm memories. Also may
be prog rammed to skip channels.

• Band scan in selected 1-MHz
segments.
Scans within the chosen 1-MHz seg­
ment d.e.. 144.000 -144 .995 or 440.000­
440.995, etc .):The scanning direction

2-mI70-cm FM transceiver.
The first is still the best! The original
FM "Dual Bander.' TW-4000A delivers
25 watts output on both VHF and
UHF in a single compact package.

• 2 m and 70 em FM in a compact
package.
Covers the 2 m band (142.000-148.995
MHz). including certain MARS and CAP
frequenc ies. plus the 70 em FM band
(440.000-449.995 MHz), all in a single
compact package. Only 6-3/8 (161)W
x 2-3/8 (60)H x 8-9/16 (217)0 inches
(mm), and 4.4 Ibs. (2.0 kg.).

• Single-functk>n keys allow easy
operation.

• Large, easy-to-reed LCD display.
A green, multi-function back-lighted
LCD display for better visibility. Ind i­
cates frequency. memory channel,
repeater offset, ·5· or "RF" level. VFO
AlB, scan, busy. and ·ON AIR~ Dimmer
switch.

• Front panel illumination.
-10 memories with offset recall and

lithium battery backup.
Stores frequency, band, and repeater
offset Memory 0 stores receive and

Complete sev ce manval$/I'e avarlable for ,," T'IO· Kenwood uansce/vers ana mosrseeesseees
Specmcal>()(lS ana prICes are subJecr ro change w,rhour coree Of ob/;garron
Aflfenn.t m. g mounf rS no! Kenwood wWred

OpUona. accessories:
• VS- l voice synthesizer
• TU-4C two-frequency crcss tone encoder
• PS-430 DC power supply
• KPS·7A fixed station power supply
• MA-4000 dual band mobile antenna with

duplexer
• SP-40 compact mobile speaker
• SP-50 mobile speaker

• MC-42 UP/DOWN microphone
• MC-55 8-pin mobile rruc. with time-out timer
• SW-l00B SWRlpower meter
• SW-200B SWRlpower meter
• SWT-lISWT-2 2 ml70 cm antenna tuners
• PG-3A noise filter
• MB-4000 extra mounting bracket

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 West w aroot sneer
Compton. cantorma 90220



$595.00 each
$59.95 DTMF module

_ .

Have you been trawling the bounding main for a new product? We have just
netted it-s-the TP-38 microprocessor control led community repealer panel which
provides the complete interface between the --............-==--~""===,-,.----'Il::
repeater receiver and transmitter. Scuttle _ : - -
individual tone cards. a ll 38 EIA standard .-
CTeSS tones arc included as we ll as time and hit accumulators, programmable
timers. tone tran slation, and AC power supply at one low price of $595.00. The
T P-38 is packed like a can of sa rd ines with features. as a matter of fact the only
addit ional option is a DTMF module [or $59.95. T his module a llows co mplete
offsite remote control of a ll T P-38 func tions, includi ng add ing new customers o r
deleting poor paying ones, over the repeater receiver cha nnel.

Other features include CMOS circuitry for low power consumption. non-volatile
memory to retain programming if power loss occurs. immuni ty to falsing, pro­
grammable security code and much more. The TP-38 is backed by our legendary
I year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast you r nets fo r a T P-38 or o ther fine catch.

~COMMUNICAnONS SPECIAliSTS, INC.
..,

~_'426 West Taft Avenue · Orang8:. CA 92665-4296

•
Local (714)998-3021 • FAX (714)974-3420

Entire US.A. 1-800-854-0547
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50 Already?
==

KING HUSSEIN JY1 turns 50 this month,
and a two-week ce lebration has been
planned by the Royal Jordanian Rad io Am·
ateur Society. All Jordanian hams will sign
with special prefix JYSO from November 7
to November 21 , 1985. Prince Aaad Bin
zetd, Chairman of the Royal Society, said,
" We decided on a two-week period be­
cause propagat ion has been so bad. Wi th
a li ttle luck, JY50 stations shou ld be able
to work into most call areas in the world
during the two-week window." The King,
using the call JYSO, will join the 50 active
Jordanian hams on 160 th rough 10 meters.
all modes, and on OSCAR 10. A commem­
orative certificate will be given to Euro­
pean amateurs working 10 JYSO stallons;
non-European hams must contact 5 to
qualify. Send a copy 01 your log (no OSls
are required) and 10 IRCs or $5.00 to the
Royal Jordanian Radio Amateur Society,
JY50 celebration, PO Box 2353, Amman,
Jordan.

Take 3
HAMS IN SPACE-AGAIN! As first re ­
ported in 73 last July, two German and
one Dutch amateur wi ll fly aboard the shut­
tle Columbia, marking the second ham-In­
space mission this yea r. Special ca ll
DP0Sl will be used on board Spacetab dur­
ing the seven-cay f light by Dr. Ernst Mes·
serschmid DG2KM, Dr. Reinhard Furrer
DD6CF, and Wubbo Ockles PE1lFO. The
launch is set for October 30, 1985; ham op­
eration is expected to begin on the third
day and continue until twelve hours before
touchdown. One important difference that
sets this wholly-European mission apart
from American ham-in-space efforts is the
equipment to be used. Most significant is
the fact that the antennas will be mounted
on the outside of the spacecraft (rather
than "making do" with a window-mounted
strip). Since the Germans own the flight
(NASA is merely providing transportation),
the problem of moclifying Spacetab to ac­
commodate ham an tennas was solved in
the planning stages. The transceiver being
carried aboard also is quite different from
its American counterpart. Bu ilt by the Rob·
ert Bosch Company, th e ri g operates in a
mode simi lar to AM SAT·OSCAR 10 mode
B, receiving on 437 MHz and tran sm itting
on 145 MHz. Six uplink and four down link
channels are avai lable to the as tronauts.
The c hannels are : Ch . 0, 437. 125 up,
145.450 down; Ch. 1, 437.175 up, 145.475
down; Ch . 2, 437.225 up, 145.550 down; Ch .
3,437.275 up, 145.575 down; Ch . 4, 437.325

up; Ch . 5, 437.375 up. Uplink and downlink
channels may be selected independently.
For example, pair 013 would be 145.450
down and 437.275 up. The default pair, cov­
ering the bulk of communications during
the flight, will be 313, or 145.575 down,
437.275 up. If the pileups get out of hand,
expect the crew to change their receive fre­
q uency at ra ndom. Repea ter owners
whose machines have an ou tput in the
range 145.45- 145.50 MHz should consider
suspending operat ion du ring the f light to
avoid interference to DP0Sl. Tw o beacon
types will be used: The first is a standard
beacon signing DP0Sl. The second bee­
con will transmit "CO DE DP0Sl RECORD
ON TAPE K," fo llowed by a one-minute pe­
riod during which calls to the shuttle will
be recorded. The Deutscher Amateur Ra­
dio Club (DARC) will evaluate the tape alter
the mission and confirm calls heard wi th a
special OSL There have been rumors to
the effect that the three hams will be tak­
ing HF equipment on board, specifically
1Q- or 15-meter SSB gear, in order 10 study
HF propagation conditions from space.
Your best source of up-to-date information
will be the 73 RBBS at (603)-924-9809.

Hello, Test
IT'S CONTEST SEASON again. Tim e to
gear up for Sweepstakes, the EM E compe­
t itions, and of course the annual 73 World
SSB Championships in January . You 'll find
the resu lts of the 1985 4Q-meter contest in
this issue, along wi th dates and ti mes for
the 1986 tests and a sample log sheet.
Also, note this important change: There is
a new central address to obtain rules and
entry forms from. Send an SASE to Con­
test Rules and Fo rm s , Billy M add o x
KA6JJKJ3, 1162 Bayview Vista Drive, An­
napolis MD 21401.

Fine With Me
THE FCC IS busily hand ing out fines for
illegal operation. In Philadelphia, fines to­
talling $900 were levied on Joseph Rober­
son for operating a CB rad io in excess of
the legal ou tput limit o f 4 Walts. Numer­
ous TVI com pla in ts f ro m neig hbors
caused FCC engineers to look Into the
matter. Interesti ngly, Roberson has reo
fused to allow his CB station to be in­
spected. Also in Philly, Harry Jackson was
fined $750 for interfering with local terevt­
sian reception for a pe riod o f about 6
months. The FCC says that Jackson's CB
radio was operating at 47 Walls output. In
Michigan, t wo individuals had cri minal

complaints filed against them for auee­
edly making illegal amateur-radio trans­
missions. Glenn Barrick and Richard
Szabo. if convicted of violation of Federal
law, cou ld face a maximum sentence of
one year in prison and a $10,000 fine for
deliberately interfering wi th amateur cern­
rnumcatrons. Clinton Berger of Ridgetop,
Tennessee , has been issued a fine o f
$1,000. Berger, located by the FCC's HF di­
rection-finding network, is accused of ille­
ga l operat io n near 6930 k Hz. Th is
frequency is a hangout for the so-called
"Oscar Group," a net of ne'er-do-wens th at
the FCC is trying to shut down. comm!s­
sian en forcement officers are also looking
at " Oscar Group" ac tivity in Indianapolis
and San Francisco.

They CARE
A NATIONAL VEC GROUP was formed as
a result of an informal meeting of sixteen
VECs in Gettysburg, Pennsylvania. The C0­
ordinators were present for an all-day ses­
sion with the FCC which essentially
completed the transfer of amateur licens­
Ing into the hands of the volunteer force.
As is often the case, a Friday-night "wind·
down" meeting produced the most con­
crete result s - a forma l organiza tion of
Volunteer Examiner Coordinators known
as CARE (Coalition of Amateur Radio Bx­
amlners). CARE will address the special
problem s o f V ECs such as uni versal
accreditation o f Volunteer Examiners, de­
veloping a common exam pool, and closer
coope ration in examination scheduling.
Officers picked at the meeting were Joe ln­
gram K400V, President, Alex Magocsl
WB2MGB, First Vice-President, Fred Maia
W5YI , Vlce ·Presldent, J im Georgias
W9JUG. Executive v tce- President, and
Gordon Girton W6NlG, SecrelaryfTrea .
surer. Membership in CARE is open to any
FCC-accredited VEe, and to any individual
Volunteer Examiner. You can get complete
information about CAR E by contacting Joe
Schroeder W9JUV, Box 406, Glenview Il
60025.

Trivia
DID YOU KNOW that the very fi rst man in
space was a ham? It was April o f 1961;
cosmonaut Yurl Gagarin UA1lQ made a
complete orbit o f the pl anet In a tr ip that
lasted a little under two hours. Did Yuri
th ink about amateur rad io as he c ircled in
his tiny Vos tok capsule? Perhaps so. It is
interesting to take note of other " f irsts"
logged by the Soviets in space: the first or­
bitali light exceeding 24 hours in duration,
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first flight by a crew not wearing pressure
suits, first woman in space (in 1963- lt
would be another 20 years before the fi rst
US woman would fly), and the fi rst space
walk. Oh, yes, and the first amateur-radio
satellite to be launched through the qar­
bage disposal of an orbiting space sta­
tion! And speaking o f satelli tes,
congratulations to Tom Clark W31WI who
was honored by AMSAT at the 1985 Cen­
tral States VHF Conference in Tulsa. Tom
spent four tough years as president of AM­
SAT. Those four years saw the cata­
strophic loss of the fi rst Pnase-a satellite
in the Indian Ocean, and the subsequent
success of its replacement, AMSAT-OS·
CAR 10. In recogni tion of his extraordinary
contribution to the amateur satellite pro­
gram, Tom was given the tiUe President
Emeritus of AMSAT. Well-earned, we think.

Mixed Groups

" YES AND NO" is the word from the FCC
regarding Advanced-class amateurs ad­
ministering ta-wcm code tests. Fred Mala
W5YI had asked the Commission to review
an earlier Order which dismissed a oetl­
tion contain ing changes to the volunteer
examination program, including a provl­
stcn allowing Advanced ticket holders to
give the ta-wcm test to General-c lass as­
pirants. In dismissing the entire peti tion,
Mala held, the FCC acted contrary to the
law. Specifically, Fred c laimed that Ad·
vanced hams are In fact legally able to
give the exam, and that allowing them to
do so would greatly increase the availabi l­
ity of volunteer examinat ions. The Com­
mission's decision? "Upon further review,
we agree. The statute states that the stan.
dard to be applied is whether the examiner
is of a higher c lass than the class for
which the examination is bei ng con ­
ducted." But, " It appears that the amateu r
community has risen to the cha llenge ...
to administer examinations to over 4,000
applicants each month. This is 50% above
the rate . . .under the previous system and
we feel that these volunteers are on ly be­
ginning to achieve maximum efficiency.
Therefore, we will continue to accept the
voluntary services of only Amateur Extra
operators for administration of Element
1(B) for the General Class li cense at this
time." Yes, and no.

Leaky Lines?

HAMS EXPERIENCING INTERFERENCE
from leaky cable-television lines can learn
a lesson from the Chautauqua County.
wide Repeater Association (NY). Com­
plaints to the New York State Commission
on Cable Television resul ted in two cable
operators voluntarily cleaning up their svs­
t ems. A t h i rd company, however, was
forced by the Commission to take appro­
priate actions to resolve the prob lem.
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Leakage from this company's lines was so
severe that the only so lut ion, short of drs­
continuing service, was to begin a mas­
sive reb uil d of th e en ti re d istri but io n
system! Part of the evidence submitted by
the CCRA was a map pinpointing leaks
along the line, comp lete wit h measure­
ments. A total of 113 rf leaks were ldenti­
uec in a small port ion of the cable system,
rang ing from 24 to 4,575 mic rovol ts per
meter (the allowable lim it set by the FCC
Is 20 microvolts per meter). The cab le op­
erator den ied any leaks and stated, " ... we
have no signal leakage that would exceed
FCC regulations:' The CCRA is offering ln­
terested hams copies of thei r complain t
letters and information on how they made
leakage measurement s- send $1 .00 to
cover postage to the Chautauqua County­
wide Repeater Association, PO Box 186,
Westfield NY 14787-0186.

Good Buddies

CB·TO·TEN conversions seem to be the
"in" thing these days! Lately our mail
room has been fl ooded with letters re­
questing information on how to convert
CBs to to-meter service, and the office
te lephone has become a "conversion not­
line." It seems that a number of surplus
dea lers are unloading Hy·Gain CB boards
at bargain prices and mentioning that 73
would be happy to provide all of the con­
version detail s. And the hams who already
have old CBs are dust ing them off. So
here's the dea l: We've put together a li st of
all of the CB·to·10 articles that have ap­
peared In 73 (there are about thi rty). Send
us an SASE and we' ll send you the list.
Pick the art icle you'd like to see and send
another SASE, and we'll send you a copy
of the artic le. Now, we usually get a f istful
of dollars for reprints, but If you won't te ll,
we won't tell! Send your SASE to 73 Mag·
azine, Editor ial Offices, 80 Pine St reet, Pe·
terborough NH 03458, Att n: CB·to·10.

Packet Panic!

PACKET RADIO is experienc ing a tremen­
dous growth surge here in the States and
abroad. On the West Coast, Ron Raikes
WA8DED has developed a program which
replaces the software in a TAPA-I TNC. The
new code is smaller and is designed to al­
low simultaneous connections to four sta­
tions. It also provides rout ing information
on incoming packets, eliminating the need
to use the pesky TRACE mode when dec ld·
ing on a connect path. On the East Coast,
high-speed UHF linking between Packet
Bulletin Board Stations (PBBSs) is moving
ahead at a rapid pace. Overseas hams are
embracing packet radio, and PB BSs
designed by Hank Oredson W0RLI are
springing up on HF, providing locat z-meter
groups access to the international packet
comm unity. The price of packet has
dropped dramatically in the past few

..
months with the introduction of the Kan­
tronlcs Packet Communicator and the AEA
PK-64 (both retail for around $200), and
every day sees another group of f irst-time
packeteers on the local circuits. Auto.
matte mail forwarding has become com­
m o np lac e - a message filed in New
England can arrive at Its destination in Cal­
ifornia in under an hour. How long wi ll it be
before the National Traffic System is reo
placed? Of course, packet rad io is Just one
of the varied modes of communication we
amateurs enjoy, and it will never oust CW
or SSB, but it is the most exciting thing to
happen to ham radio since the audion!

Beacon Begins

A NEW TEN-METER BEACON is on the air
f rom Thomasville, Georgia. John Mahaga n
WB4JHS is conducting a propagation
study in which the height of the transmit­
t ing antenna is varied. The beacon runs 7
Watts on 28.253 MHz. Send reception re­
ports to John Mahagan WB4JHS, 220 Cov­
ington Avenue Apt. 73, Thomasville GA
31792.

SARSAT Search

HAMS IN WESTCHESTER COUNTY NY
were scrambled into action when Sal lao
gon ia N2EQM, Director of Emergency Ser­
vices for the Westchester Civil Air Patro l,
received word that an ELT (Emergency Lo­
cater Transmi tter) had been act ivated in
his area. An ELT is a device that is turned
on automatically when an ai rcraft
crashes-the signal from it is picked up by
SARSAT (Search And Rescue SATellite)
and relayed to Scott Air Force Base in uu­
note. Officials at Scott then notify the ao­
propriate CAP unit. Lagonia immediately
dispatched a CAP airplane equipped wi th
direction-finding (OF) gear which nar­
rowed the search to the area around one
town. Then, two cars armed with OF re­
ceivers and hams were sent out-the fi rst
manned by Dwight Smith N2FMC, and the
second carrying Bob and Sarah Wilson,
N20VQ and N2EYX. The two mobiles kept
in touch with each other and wi th CAP
headquarters on two meters. In just a few
hours, the ELT was located inside a build­
ing. It had been aboard a helicopter which
had made a rough landi ng-the pilot
thought that removing the unit would
deactivate it. It didn't.

Gracias!

THIS MONTH'S COLUMN had help from
The W5YI Report, The ARRL Letter, Gate­
way, Westllnk, and AMSAT. Do you have
news that should appear in "QRX"? Send
it (With photos!) to 73 Magazine, Editorial
Offices, ao Pine Street, Peterborough NH
03458, Attn: ORX.



MFJ-949C MFJ's but 300 .Itt tunlr ls now I'tIn bltterl
Ttli MFJ..949C 11~lHln. Olluxi VInI TUMr II gives$14995 youa1uoll'". aoss-needle SWRJWanmeter, dummy load.

antenna swttCh and balun In a new compact cac net.

MFJ'S BEST 300 WATT TU NER NOW GIVES YOU A CROSS-NEEOl E METER THAT REAOS SWR, FORWARO
AND REFLECTED POWER - ALL AT A GLANCE. ~ou get qual ity conven l ences and a Cl utter ·free snack a( a super prk:e .

A IltW cmHHdl, SWRlWlttmetlr gives you SWR. forward and reflected
po'Nef-all at a singleglance. SWRis automatically computed wi th no controls to
set . Has 30 and 300 watt scale on easy-la-read 2 color lighted meter (needs 12 V).
A hlndlome new bll ck brushed aluminum cabinet matches all the new rigs. Its

compact size (10 x 3 x 7 tnches) taxes only a Uttte room.
You Cln run full tranlcelver powlr output- up to 300 watts RF output- and

matchcoax . barencer lines or random wres from 1.8 thru 30 MHz. Use It to tune
out SWRon dipoles. 'lees, long wires, verticals, whips, beams and quads.
A 300 Win 50 ohm dummy loadgives you quicktuneupsand aversatJle six pest­

lionantenna swi tch lets you select 2coax lines (direct or tnru tuner). random wire
or balanced line and dummy load.

AIlrge efficient I lrwound Inductor- 3 Inches In diameter-gives you plenty of
matChing range and less losses for more watts out. HW \IOIt tuning ClqlaCi­
tors and heavy duty swltctles gives you sale arc-free operation. A 4:1 barun is
built-in to matCh balanced lines.

0.... your conwnlll'lal PKbg.l'IOW I nd enlOY.

TRIPLE DUTPUT LAB PDWER
SUPPLY MF"OO' 5149.95

Fully lutomaUc Dlgltll SWRlWlttmltlf reads
SWAt :t to1:9.9dl reetlyand Instanlaneously- no
SWR knob to set . Huge 0.6 Inch bright orange
dIgits make across-the-room reading easy. 12
secment LED bar graph wattmeter gives Instan­
taneous PEP readings up 10 200 watt RF outpUt.

Good, bid, m1stnltch trkoIor LEDI IndfCl1l
SIIVR condltlOllS. Small size (5Y! x<4 1A x 1 In.) and
easy-to-reaodigital alsplay makes It ICIeaJ tor m0­
bile use. fQr 50 ohm S)'$Iems. 1.8-Xl MHz t2
VDC or 110 VAC with MFJ-13t2, S9.95.

MDBllE ANTENNA MATCHER
MFJ-91' $19.95
lowlilr your SWR InCl

glt more power Into
your mobile whip for
solid signals and
more OSOs.
Your SOlid state rig puts out more power anCl gen­
erales less heat. For 10-80meter whips. Easy plug
-In installation . Complete Instructionson how best
to lower SWR. Fits anywhere, 2Vz x 2Y!lnches.

MFJ....,.

$89.95

DIGITAL SWR/WATTMETER

Trtple ou1pu1llb qUllity power IUPply gives you
plenty of vol tage and current for all your analog
and digital circuits. You get 3 complltl ly Isoll1ld
outpub: 2 variable t .5-20 VDC at 0.5 amp anCl a
llxed 5 VDe at t amp. Conn&CI ln series or par­
anertor higher VOltage and currant. II's short cir­
cuIt prottICted , has excenentune (typlca.ly 0.01 %
N) and load regulation (typically 0.1%). 2 IIgM­
IC! 3 loch prtel,lon mI1l r1 monitor voltage and
current simultaneously. tt's ruogedly built so
you' ll get manyyeats of trouble free service. 12 x
3 x 6 Inches. 110 VAC with safety grouncl.

MFJ-l7UZ
519.95

$29.95 MFJ·1701

- ~~ ~, . ,-

ANTENNA CURRENT
PRDBE MFJ·"" 579.95
This new brulrthlll MFJ Antenne

Cumnt Probl lets you monitor RF
antenna curren1s-no connect:lons
needed! Determine cooeot dlstr1­
butlon . RF radiation pattllnl and
polarization of antennas. transmis­
sion tines, grounCI lNCIs, building
wl rlng, guy wires and enclosures.
• IndlCltl trl rwnllllon 11M radlltlon due 10 high
SWR, poor shielding or antenna unbalance.
• De1Kt rHldlltlon from ra,n gutters ana guy
wires that can distort antenna fi eld pertens.
• DItICt RF I1IdllUOn from grouna leads, power
cords or Dulldlng wir ing Ihat can cause RF I.
• Oetlrmlne If ground system Is effective.
• Pinpoint RF INkige In shielded enclosures.
• LocIte tile belt pllce lor your mobile anlenna.
• UII as tuned fi eld str80ght meter.
Monltorl RF eurtent by sensing magnetic field .

Usesan electrostatIcally shleldedlerrtte COfe. FET
RF ampllfillf , op-amp meter circuit for excellent
sensitivity. selectivity. 1.8-30 MHz. Has sensi­
tivity, bandswltch,lune controls, telesc:oplng an­
teena for fi eld strenght metllf. <4 x 2 x 2 Inches.

2 KW CDAX
SWITCHES

Instlnlly sellCtlny
I ntennl or rlg by
turning I knob. Or­
ganizes coax eacres
and eliminates plug­
ging and unplugging .
Unused temlneu are
grounded 10 p'0tect
your equipment lor stray RF, static ancI lIghtnlng.
2 KW PEP. 1 KWCWofQr 5Oto 75 ohm. Negligible
loss, SWR. and aosstai kglvtl" high performance.
So-2395. Convenienl desk or wa;1 mounl lng .

MFJ-17UZ, $11.95. 2 potItIont. east afumlnum
cavtty construction gives excellent performance
up to 500 MHz wi1h better than 60 dBIsolation at
<450 MHz. Heavy duty. low loss switCh !laS less
than 20 mtlliohm contact resistance, leu than 0.2
dBloss and SWR below t :t .2. 2 x 2Yu 1 lncnes.

MFJ-l7ltl , S2S1 .915. 1 polltlonl. W'h lle markaDie
surface lor recording ant. posi tions. BYI x WI x31n.

SUPER
KEYBOARD

MFJ.....

5169.95
Pr1ce slllh.d 50% to $169.951Get a full tea u-e

Super KeybOard that sends CW/RTIYIASCll lor
the ptce of a good memory keyer.

YDll get the canyenllnce Dl' I dedlClttcl keYboard
-no p'ogram to Ioild-no Int. face to connect­
lust tum It on and It's ready to use.

This 5 mod. Suptr KtyboIrd lets you send CWo
Baudot, ASCII . use It as a rTl8rT'lOfy keyet and for
Morse Code prae:tiCtl. You get text buffer. pr0­

grammable and automallc message memories,
error deletion. buffer preload , buffer hold.
A 25& dllractlr teybolrd bvtfIf gives you per­

fect ew 1V&n if you "hunt ana peck" . A meter
reads CW speea anabuffflf remalOing. 4 mes­
sage memories lets you store up to 256 Charac­
ters. 4 preprogrammed messages lets you send
COCO DE, CO TEST DE, DE, OAl . Has speed
weight, tone and volume pots that remembers
their S8ttlngs even aner power Is turned off. send
60 WPM Baudot and 100 baud ASCII.

You Cln ulelt II' deluxi full tutu... memory
keylr thal has automatic and programmable
memories, Iambic opet"ation. dot~ memories.
Has ranGom and pseudo random lXlde genllfator.
AutomrtIc urlll numbtrlng, message repea­

ling, tune switCh, shielded for RFI. 12 VDC or t to
VAC with MFJ-1312, $9.95. t2 x 7 x 3Vz Inches.

CRDSS-NEEDLF SWR/WATT
METER MFUl' 559.95

MFJ 's crou-nHdl1
SWlVWlttmeter glv..
you SWR, forwerd
Ind 1'IlllClid power
-III 11 I Ilngll
gllncel SWR Is auto­
matically computed
-no controls to adjust. Easy-to-use push
buttons select IhrllB power ranges tha( give you
CRP10 !ull iegal Umlt power r8adlngs. Reads 201
2OO/2OXI VV !orftarCl . 5/501500 Wreflected arid 1:1
to 1:5SWRon &aSY-tO-fl~ad IwoCOIlll" scale . Ughl­
l!lll meter. Needs 12 V. ±10% full scale accuracy .
6Y! x 31A x <4Y! lnches,

ORDER ANY PRODUCT FROM MFJ AND TIlY IT·NO
OSUGATION . IF NOT SATISFIED. RETURN WITK­
IN30 DAYS FOR PROMPT REFUND (1m shipping).
• One year uncondltiOl\l1guarantee · Made In USA
• Add $5.DO each shlppinglhandling • Call or wr ite
tor free catalog, over 100 products.

MFJ
TO ORDER OR FOR YOU R NEAREST
DEALER, CALLTOLL·FREE

800-647-1800
Call 601-323-5869 In Miss. and outsl Cle
continental USA Telex 53-4590 MFJ STKV --' "-
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER. ANTENNA SWITCH . BALUN.
MATCH ES VIRTUALLY EVERYTHING FROM 1.8 TO 3D MHz.

MFJ'slUltsl sllIln!llunlr packs in plenty 01 new tulur..!
• New Styling! Brushed aluminum front. All metal cabinet
• New SWRfW . llmeter! More accurate Switch selectable
300/30 wall ranges. Read forward/reflected power.
• Nn ll Antenn, Swllch! Front panel mounted Select 2 wax
nnes. direct or through tuner . random wire/ balar\<:ed line or
tuner bypass for dummy load.
• New , Irwound Induetor! Larger more etucent tz POSit ion air­
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output Matches everythlftg from 1,8 to
XI MHz: dipoles. inverted vee. random wires. veucau. mobile
whips. beams. balanced and CDaJ: lines Built-in 4 1 balun for
balanced lines 1lXXlV capacitor spacing Black . 11x3x7 inches
'#arks Wlttl all solid state or tube rigs Easy to use. anywhere

I

••
-_.-,-

NEW
FEATURES

-.--

•

un VERSA TUNER Q- ...,.._. -_...... ---""._....... . ,KnWI ..._ _C':\-- ;I=: . . . . .
_ II!! - - ~i,e~'e'" :e,':' ·e··

MOlM.L 11','...010

$99.95 MFJ'''' D

24/12 HOUR CLOCK/ID TIMER
MFJ·'''' -N /
$19.95 tJf
Switch 10 24 \\\
hour UTe or \
12 hour IOflllltl '
Battery backup
maintains time during power outage. 10 timer
alerts every 9 minutes after reset. Reel LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze funct ion. Minute set. hour set switches.
Time set swi lch prevents mis-settlng . Powef out ,
alarm on Indicators. Gray and black cabinet. 5x2ll
3 Inches, t 10 VAC, 60 Hz.

1 KW DUMMY LS~~so $39. 95
Tunl up fist, ,rtlnd -
Itf, of tll\Il l , reduce ,
QR M! Rate<! 1KW CW • /IJ7 .........- •
or 2KW PEP for 10 min- --
u'es . Hall ra ting for 20
minutes. connnuous at
200 W CW, 400 W PEP. -- ;..
VSWR urcer 1.2 to 30
MHz. 1,510 300 MHz. ..J
Oit contains no PCB . -- _~
50 ohm non-inductive reststor safety vent ,
Carrying handle. 7V1X6'A in.

DUAL TUNABLE SSB/CW/RTTY
FILTER MFJ.7". $99.95
~

I~-~~ ~:~ ~.O I,
DUll fIlte" givi unll'lltched perlormll'lCll
The primary Iiller lets you peak. notcn. low
pass or high pass with extra steep skirts
Auxiliary IiIter gives 70 db notch. 40 Hz peak.
Both filters tune from 300 to 300J Hz with
variable bandwidttl from 40 Hz fO nearly nat.
Constant output as bandwidth is varied: linear
frequency control. Switchable noise limiter for
impulse nose. Simulated stereo SOUnd for CW
lets ears and mind reject Q8M. Inputs lor 2 rigs.
Plugs into phone ia;ck . Two warts lor speaker.
OM bypasses utter. 9-18 voc or 11 0 VAC with
optional adapter. MFJ-1312. 5995.

-..-.

-

VHF SWR/WATTMETER
MFJ..12 $29.95

Low ""VHF SWRI
W, ttmetl"
Read SWR
(14to 170 MHz)
and forward / •
reflected power 1-- .,.,,:..::...::._......1
at 2 meters . Has 30 and 300 walls scales Also
read relative field strength. 4x2ll3 in.

MFJ/BENCHER KEYER
COMBO

MFJ·422
$109.95

The best ot
all CW worlds-
a deluxe MFJ kever In a compac nfiguration
met fits right on the aenene- Iambic padd le'
MFJ xever- small in size. big !n features. Curtis
l1044-B IC , ad justable weight and tone,front panel
volume and speed conrrou (8·50 WPM). Built·
in dol-dash memories. Speaker. sroetcne. and
ousnbulton selection of semi-automatic/tune
or automatic mcoes. Solid state keying, Bencher
paddle is fu lly adjustable, t1eavy steet base with
ron-suo feel. Uses 9 V battery or 110 VAC with
ecnonar adapter. MFJ·1305. $9.95.

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Tum your synthatltd stlnning $39.95
2 '"'tlr IIIndltlld Into I hot Police/ '!' . MFJ
FlttlWu thlr bind Klnnerl - 13
144-148 MHz tJa[)lj tlelCls
receive Police/Fire on 1 ~'

158 MHz witll direct fre ­
quency readout. Hear
NOAA maritime coastar
plus more on 161H64 MHz.
Convener mounts between
handheld and rubber ducky.
Feecl thru anews simultaneous
scanning of both 2 meters
and Police/ Fire bands , No
missed calls, Crystal con trolled, Bypass/OM
switch allows transmitt ing (up to 5 walls). Use
AAA battery, 2V..1Y,x1 V, in, BNC connectors,

RTTY/ASCII / CW COMPUTER
INTE R:.:FA.:.;C...E~__~......,

RX NO ISE
BRIDG E • »«: .
Mn lmizi _G.• () .:""..
your Intennl ., - '_. o' ~~•• ,

perlorml nee' $59. 9 MFJ ·202B
Tells whether to sncnen or lengthen antenna for
minimum SWR, Measure resonant frequency,
radiation resis tance and reac tance,
N,w Futures: individually calibrated re sistance
scale . e.panded capacitance range (t 150 pf).
Built-in range exteeoer tor measurements be­
yond scale readings . 1-100 MHz. ccmcrereneive"
manual. Use 9 V battery. 2ll4.4 In.

INDOOR TUNED ACTIVE
, IMPROVEO' ANTENNA

N~I~higher gain " World Gf'Jbblr" nVlII
WI or ,.CMdI rlClptloft
at outsid. 1000g wlttl' UnIque tuned Active
Antenna minimizes intennooe. improves select­
ivity. reduces noise outside tuned band . even
functions as preseJector with external antennas.
Covers 0.3-:Kl MHz.Tele
scoping antenna.Tune.
Band ,Gain,en-ott
bypass controls.6x2ll6 in.
Uses 9V ballery.9­
18 VOC or 110 VAC .....Ith
adapter. MFJ-1312. $9.95. MFJ-t02OA $79.95

MFJ-l22,f .. . . - . _ • •• _ . - •

$99 95 • i~.: •••• - _.• I. .. .. ' :. -.
F,. MFJ RTTY/ASCII/CW IOftwartOll Ul"lnd
eabl,lor VIC·20 or~. 5end and receive oom­
pulerired Rn yIASCII/CW with nearly any per­
sonal computer (VINO. Apple, TRS-aoc, Atari,
11-99, Commodore 64. etc.). Use Kantronics or
most other RTTYlewsoftware. Copies both mark
and space, any stlifl (inCluding 170, 425. 850 Hz)
and any speed (5-100 WPM RTTYICW, ::m baud
ASCII), Sharp 8 pole act iw filler lor CW and 170
Hz shift . sends 170. 850 Hz shift . Kormal/reverse
swilen eliminates retuning. Automatic noiseHmlter.
Kantronics compatiblesocket plus exclusive genera!
purpose socket. 8xl lAx6 In. 12-15 voe or 110 VAC
with adapter, MFJ·1312. $9.95.

-­~I
TO OIlDU 011 FOR YOUII NEAR EST
DEALEII, CAU TOU·FIIEE

800·647·1800,call 60" 323-5869
in Miss. and outside continental USA
Telex 53-4590 MFJ ST KV

" When You Buy. Say 73"

MFJ
MFJ ENTERPRISES, INC.

Bu 414. Mlulnlppl Sgtll, MS 3I7S2 L=::":::"::~=~:' -=::~~

ORDER ANY PRODUCT FROMMFJ ANDTRY IT· NO
OIUaATIOH.IF NOT OEUGHTED , RETURN WITH­
IN» OAYS FOR PROMPT REFUND (LESS SHIPPIN G).
• One year IMeftdItIouI~rantee • Made in USA.
• Add $4,00 each shippino/flanll iing • c.H. wrttI
t. fret cttIloQ....... 1111 pttducts.
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MFJ 24 HOUR
LCD CLOCKS
Th". MFJ 24 hour clocks make

your DXing, contesting . logging
and SKEDlng easier, more precise .

Rull both UTe I nd IOCII time
It . glinci with the MFJ·1OB,
$19.95, dual clock that displays
24 and 12 hour time simultaneously.
Or choose the MFJ·1D7, $9.95
single clock for 24 hour UTe time.

Both are mounted Inabrushed aluminum frame ,
feature hugl 81sy-to-IH 5/11ncll LCD numerals
and asloped face that makes reading across-the­
shack easy and pleasant.

You can read hour, minute, second. month and
day and Opel atethem In an alternating t1me-date
display mode. You can also synchronize them to
WWV lor split-second timing. Both are quertz
conlrnilid for excellent accu r,,~y,

m:!
MF J 24 HOUR LCD CLOCK

M ,}O' ..,..

They are blttery opented so you don 't have to
reset them after a IXJw9r failure. and battery
operation makes tnem suitable for mobile and
portable use. Long life battery incl uded.
MFJ-l08 is 41!lK1K2 in. MFJ-l 07 is 21,1l K1K2 In.

j

MFJ-260

$26.95
MFJ·262

$64.95

MFJ-407 Deluxe Eltclronle Keyer sends Iambic•
automatic, semi-auto or manual. Use squeeze.
single lever or straight key. Plus/minus keyIng. 8
to50 WP~..1 . soeec. Wll igtlt, tone. volume ccnrrors.
On/Olf . Tune. semi-auto switches. Speaker . RF
proot. 7) 2x6 Inches. Uses 9 V battery, 6-9 VOC
or 110 VAG wilh ACadapter, MFJ-l 305, $9.95.

MFJ-407

$69.95

MFJ 's " Dry" dummy 100ds Ire Ilr cooled-no
me..y 011. Just right for tests and fast tune up. Non­
inductive 50 ohm reslstor in aluminum tlousing
with SO-239. Full load to 30 seconds, de-fating
curve to5minutes. MFJ·260 (300 Witt), SWR 1.1 :1
to 30 MHz, 1.5:1 , 30-160 MHz, 2Ylx2Yu7ln. MFJ­
262 (1KW) , SWR 1.5:1 to30 MHz. 3x3x13 inches ,

MFJ ELECTRONIC KEYER

ROLLER INOUCTOR TUNER

Meet the • millet roller
Inductor tuner thai letsyou run up to 3 KIN PEP
and match everthing from 1.8 to 30 MHz.

Deslgn.d to ITIIteh the new slTlllI,r rigs, the
MFJ-989 is the best rcuer Inductor tuner pro­
duced by MFJ. Our rol ler Inductor tuner features
a3-dlgll turn counter plus a spinner knob for pre­
cise Inductance control for maximum SWR reduc­
tion. Just take a look at all these other great fea­
tures! Bullt·ln 300 Witt, 50 ohm dummy 100d,
built-In 4:1 bllun Ind I bullt·ln lighted meter thai
reads SWR and for \\'ard and reflected power in 2
ranges (200 and 2000 watts) . Accuracy.±10% full
scale. Meter light requi res 12 VOC , 6 position an­
tenna switch. 103fl x 4'1l K15 Inches.

MFJ " ORY" OUMMY LOAOS
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TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL·FREE

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

MFJ
MFJ ENTERPRISES. INC.

Box 494, Mississippi Stale , MS 39762

- "" - ,..- --• . - : '.•.- • . --- ~-

MFJ ANTENNA BRIDGE MFJ·204'
Now you can qUiCkly optimize your $79.95

Intennl for peak perlorlTllnce with
thll partlbl', totllly ..If-contalned
Intenlll bridge that you can take to
your antenna slte-no other equip­
ment Is needed .
You can eetemine If your antenna Is

too long or too short, manure Its
reson.nt frequency .nd .ntann.
rasillanee to 5IJO ohms. It 's the
easiest and most convenient way to
determine antenna performance avail­
able today to anyone . There's nothing
else likeIt and only MFJ lias It. Built-in resistance
brlage , null meter and tunable oscUlator-drlver
(1.1-30 MHz). Uses 9 V battery. <\ x 2x 2 Inches.

REMOTE ACTIVE ANTENNA
Thl .uthontatlve" World R.dlo TV Handbook"

rite. the MFJ-1024 as " a fi rst-l ate easy-te-epee­
ate active antenna ... Ouiet with excellent dy­
namic range and good gain ... Very low norse fac­
tor ... Broad frequency coverage ... tile MFJ­
1024 Isan excellent choice In an activeantenna".
541f1th remote .etlve antenna mounts outdoor

aw from electrical noise for maximumsignal and
min mum noise pickup. Often outperforms long­
wlr hundreds of feet long. Mount anywhere-atop
nc es, buildings, balcon ies, apar tments, ships .
U with I ny rldlo to receivestrong clear signals

fro all over the world . 50 KHz to 30 MHz. High
dy rnlc rangeellmlnales Intermodulat lon. Inside
co 01 unit has 20 dB attenuatcr. gam control.

SwitCh 2 receivers and auxiliary or active
antenna. " On" LEO . 6 x 2 K5 in.
50 It. coax. 12VDCor 110 VAC witll

MFJ-1 312, $9.95.
MFJ-1024

$129.95
200 WATT VERSA TUNER

MFJ·.,1B $59.95

ORDER ANY PRODUCT FROM MFJ AN DTRY IT·NO
08L1 GATION. IF NOT SATISFI ED, RETURN WITH·
IN 3D DAYSFOR PROMPT REFUND (1m I hlpplng).
• One year uncondltlon. 1gUdl antee . Made in USA
• Add $5.00 each shipping/handling . Call or write
for free calalog , over 100 products.

Everything you n"d II Includ.d tor I.ndlnglnd
rICIlvlng RTTY/ASCII/CW on. Commodore 64
Dr VIC-20 Ind your 111m rig. You get MFJ's most
advanced computer Interlace, softw.llre on tape
and all cables . Just plug In and operate.
Th. MFJ·l229 II I gen'rli purpon computer In­

terface that will never be obsolete. An Internal
01Pswitch, TTL and RS-232 ports lets you adapt
the MFJ-1229 to nearly any home computer and
evenoperate AMTOR with appropriate software.

A crouhllr " leope" LEO tuning array makes
accurate tuning fast , easy and precise.

You Cln trlnlmlt both nlmw (110 Hz) Ind wid.
(850 Hz) Ihlft while tile variable shift tuning lets
you copy any shift (100-1COO Hz) and any speed
(5-100 wpm, 0-300 baud ASCll).
Automltlc threlhold correction and sharp multi­

pole active mters give good copy under severe
aRM, weak signal and selective fading.
Th.re'l ln FM (limiting) mode for easy trouble

-free tuning that's best for general use and an
AM (non-limiting) mode that gives superior per­
formance under weak signal; and heavy CRM.

A hlndy NorlTlll/R"ene Iwlkh eliminates re­
tuning wtlile checking for IrWerted RTTY.

An extrl lhlrp BOO Hz CW Illter really separates
~he signals for excellent copy.
12Yl r 12Yzr I Inches. Uses floallng 18 VOC or

110 VACwith MFJ-1312, $9:95.

MFJ PORTABLE ANTENNA
MFJ 'sPortableAntennalets youoperate40. 30,

20, 18. 15,12. 10meters from apartments, motels,
camp si tes , vacation spots, ~ny electrically clear
location where space for full size antenna is a
problem.
A telescoping whip (exten s 54 in.) is mounted

on self-standing 5Yl x 6V. 21,1l inch Phenolic
case. Built-in antenna tuner ield strenght meter.
50 feet coax , Complete mur -tanc portable an­
tenna system that you can e nearl anYWhere,
300 watts PEP.

MFJ-1621

$79.95

...,......",-

RTTYIASCIIIAMTOR/CW MFJ·'229

COMPUTER INTERFACE $179.95

" When You Buy, Say 73"
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TTC300 TOUCH TONE CONTROLLER

• H,OI'l per!orm"nce. Super _utile design
• uses ...'" high qua lity X'al Conl rol led Oecoder

IC. "'1I'l'On immun,ty to t" lsing
• Oecooes all 16 d igits
• 3 ONIOFF Functions per Main C.rd. bs,1y ax ·

pandable 10 any eo. of lunc'ionS "'1E>pansion
Caro• .

• Foeld Prog,ammable \lia plug·in Coded Caroe
• "" Cned or pulsed OUlpulS; many un'<lue 3-<I'0,t

codes aya,lable , Not basically !-fllllI1 as w;tl

com","'i~ un, 's,
• T" nS'SIOl Switch OUlputs Can d i'eclly tngge

solid stale cilcuilry 0' relays. e' c . tor any Iype c
con"ol func tion ,

• In le ,! ac e a ble ' 0 Auxiliary Equlpmen,
• Low Powe ' Consumplion CMOS TechnOlogy.

5VOC Input Go ld·plated connectors,

• 10 WIs. Output 100% Duly Cycle!
I lnh nile VSWR proof
e rrue FM lor exc. audio quali ty
_ Designed spe<:ilically for continuous rp t, sefVice

Vef'/ low in " wroi le no'se"

• SpuriouS_,75dB. Ham>onics-60dB
' W,11l .0005% xl".

• BA·3Q 30 WI. Amp board & Heat Sink,
3 Me. L P. I,ner & tel. lI",r.:sensor.

• BA7S 75 WI. unit also nallable.

SCT110 Transm itter Assembly
l ser lla mounted in sh..,/rkd hotIsi"f/
• sameas used on SCR 1000 & 2000X
e CQmpletltl y assmDkl. ..IF.T. <:aps, S0239 conn.

• 10. 30. 01 15 WI. unit.

SCT 410B UHF Transm itter Bd. or Assy.
e S,m,!a' 10 SCTl l0. 10 W IS. nom

_ Now includes " on board" propOl·
tional Xtal OscJOven circuitty for very
high stability!

e BA·4Q 40W. UHF AMP. BD. & HEAT
SINK

, ......,

FL- 4H

For 10M,

2M,

220 MHz,

& 440 MHz

Receiver Front·End Preselectors
e FUI: 6Hi 0 Resonllors "" In lo-Noi se

Transistor Amp 12M or 220 MHl,l
• FL-4l'i : .Ht Q """lcal monalors & L.o-~se

Tr. Amp. In sh..1dId housing.t.20-.ro MHz)
e P,OfidM b•••odaouI '111Clio"of __-<>«>and" slgrIal5 .­

out 1hI ...... IoMI c.notl.. be used instead of '-gee.:.
.... 1Sl .eClYlty filtenl.

• Ext r-'y ..... plul II siles "" In marly nearby
1'ln"""tI~ 10 ~1iI1e<-OUI" Inne out-of-band signlls.

Repeater Tone & Contro l Bds.
For SCR100014000 .I; CTC10011D2'50 only

e TMR-1 ~Ka rcnun... Kine'" 01 " TIme Oul Wa.ni"9
T_~ Bd.

I fRA ·1 MCourt H y T..... Beeper" Bd.

e PSM·l Po...., Supply Mod KII repllce. Darlinglon

pa" translSlor in okle. SCR1000i4OOOa.

Call or Write for Data Sheets

I Imp<o\lOO' N"'" Includee "audio mule" circuit a nd
"Eme<ge ncy Po"'et" 10 option.

• • input · ,F Mixe< & Local Mi(; . I-mp.
• PROM r ...-nory-250 bilek;nannel ,
• Up to. ,ijlfetent 10 c~nelS!

• Ma ny Ol ne< lealu'". Factory PfOQllmmed,

CTC100 Rptr. COR Timer/Control Bd.
• CompletesolidslIleconltol lor 'PI' .COR.WHang" r.......

"Tome-OuIw r......l)( Shul~.etc.
• Inc ludes InpulS & OUtpulS fO/ panel eontrols & lamps.

- . 1Ir-'r->. - _....\.7.: :ee l

e
SCR 500 VHF/UHF

.... LINK/CONTROL RCVR.
• SCR2QOA or SC R.SOA raclo; mounled
• " \la (l a ble wilh or wllho ul mele,s an d

power .upply

0 10 250A CW 10".
& Audio Mixer Board

SPECTRUM COMMUNICATIONS
1055 W. Germantown Pk,S11 • Norristown, PA 19403 '(215) 631·1T10' Telex: 846·211

• The Best oeece " \I"ifab+e 10 protect AutopalCh
eq uipment from lightningd~ S17.OO • SlH.

• Gas DISCharge Tube shunts phone line
su'oes '0o,ound

• H;utdlell up 10 olO.O"XJ Amps!

Lightning Arrester For SCAP

RPCM Board
I Us«:! ",'SCAP ~'d 10 P'ewod.. ~""'W PI-Icn

a l>ll l al>lll ,n.. Con I<O' o r ,.... (>0'41' ..'

e In( fuOO'S la"" ".... ans.... "nQ c,,(u,r, .

New FL·4 UHF
Helical Resonators
Instil led in RcYT~

or Fl...H Preselector Unit

ljiiiii~Tihie~s~e~a~r~e~p;ro~,~e:s:s:;ona l " Commercial Grade" Units-Designed for ExtremeI En vironmenls t- 30 to 60" C.) All Equipm ent Assembled & Tested.

I Prew'OI_ . 11 baS'C a UI OPa,c n luncloons
e Seeu.a 3 Dlg" AcclSs. I Au> On·Oll tu ncl oon.

Aud'o AGC. 8 u .II-,n " ...... .etc selul ,l ul Audoo'
e (W I ,n n.D,1 Dd alSO awa "lb'.
Iwm . " a n tor 0I1"ls al>ll ' dala _....,1

COMPLETE SHIELDED RCVR. ASSY.

VHF & UHF Receiver Boards
SCR200A·VHF SCR450A·UHF

Comple te Receiver Assemblies
e lle.... Bd. mounled in sni.1ded housi"$-

e Comple le ly ISmbld & tested. .. IF T cap• .
S0239 conn

... LtNd In Ihe SCR 11JOOf2OOOX- RHcly 10 dfOC) 11'1'0
)'OIM.r-I.... ,

• UHF Ren . ASSl. Now Avail abl e wlSuper
Sharp Fl·4 He ieal Resonalors. Grestly
reduces 1M & " out 01 band" Interference!

• '0" '" Ad....e... o..JO'"
1 8 POll F ro n t End Fit . . ... 'dl d ,n,,,,,c

. ,nge -'80uCe. o ye, lold ,pu"ou. Re.p &
Inle" nod.

e sens. 0Zi . VI1 2r.!8 $INAO IVP.
e s.J -6cl8 It '" 65 IV i z l3Od8 -jJ '" XI"' ,",z 18

Po 'e Cry"11 • 4 Pol. Ce<lm,c Fit"
I 'S Mel.... Oiscrimil\illor & Oeotilhon Mlr. Oulpull!

I E> c lud'O QUl hly ' FISI SQ""'cn' ..'O~.".

CryS' l1 f··s.,fW' S".rp ·· /F Fir, . ,SO , ••,1J
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The Standard of Excellence
in HF Base Stations

FILTER SPECIFICATIONS

Operating From 1lV, the
IC-751 is a lso ava ilable w ith an
opt ional internal AC power
supply, the IC-PS 35.. Jor the
w inning edge in field day
competition.

The Ie-751 provides superior
performance for all amateur
radio operators.. .from novice
to extra class. See the 1(-751
at your local ICOM dealer.

. SS OSOO

. ss 0.1'>0

<,on 5 1 8

'\I0IO to 0 !>OO

'\I0IO 6 0 lSO

\I0I00 1>0

, ......eo- -_
F<eq IKHr,
IKH.I IlIldth

0f'TJ0NAl. FllTEIlS
CIlI ......_ FL SZII

CIlI ""__ Fl. ~ jOO

sw_ It 10

CIlI ""__ R.·ll

CIlI ""_ R-oJ

....... 'i.')'

Sf""OAlK) F'lflRS

AN Ceo-_ CF\ti . ~s " '55 60

UlIIPl1TlllTAI. R. 1IO 9011 5 1)

FM A~... """<,A <0::11 1S IS 1'_1

~-,--C.,.....1 FL·.....

FII,...

IC-$M6 desk mtc. RC-1 0 exter­
nal contro ller, and a variety o f
fil ters.

Options. IC-EX310 speech
synthesizer, mtemat IC-PS35
power suppty, extemallC-PSI 5
or IC-PS30 system suppty,
IC-SMB two-cable desk rmc.

• FM M ode Standard
• High-grade FL-44A 455KHz

SS B filter
• 32 tunable Memories with

lithium bane')' backup
• 100% Duty Cycle Transrrutter
• Passband Tuning
• 12V DC operation
• Adjustable AGe
• Adjustable N oise Blanker
• RIT/XIT with separate

readout
• IC-HMI2 Microphone WIth

Up/Down Scan
• Continuously adjustable

transmrt power

• 100KHz - 30MHz Receiver
• I05dB dynamic range
• OSK - full break-in CW

(nominal speed 20WPMJ

The le-751 is the most
advanced transceiver avaIl­
able today. It's it competI­
tion grade ham receiver, it

100KHz to 30MHz ccntlnu­
ous tuning general coverage
receiver AND a fulHeaturer'
all mode solid-state ham
band transmitter. The le-7Si
also covers the new WARe
bands, MARS frequencies.
and ilt AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this " top of the line" base
station:

Now with a ONE YEAR Warranty!

First in Commun icat ions

!CO M America, ioc.. 2380-116th Ave NE, Bellevue, WA 98004 / 3331 To_rwood Orl\le, Suite 301, nanas. TX 15234
All ....rd .F'«,ticJt,.......'e _'o.,....'e _ oul>j«t to croM>9'" w;"'-ol ""tit.. O' obI~'IOn. "'IICOM ,.a.hOI l.i9"'nun,'Y e••~ FCC '*'ilul.arl0fU "milI"g .pun..... e......\onI.. 1SU8 S



Peter H. Putman KT2B
84 Burnham Road
M orr ;5 Plain5 NI 07950

"Just Leave M e Here To Die!"
In june, 1985, two VHF contesters trudged 4200 feet to the top

of Slide Mountain. Fifty-pound packs, wet weather, and
pernicious porcupines were simply a part of the fun.

•

O ne of the great things
about amateur radio is

the scope of the hobby: Vast
opportunities a re o pen to
the adventurous. There 's vir­
tua lly no limit to the ways
one can come up with to fu r­
ther enjoy wha t' s got to be
one of the most expansive
and exciting hobbies in the
world . The possibilities a re
e nd less : DXi ng, o perating
from a boat, plane, ca r, ra ft,
tent, or even the Space Shut­
tie, exploring the very high
and very low frequencies,
home-b rewing elaborate
equipment, and finding new
ways to gene rate power
fro m portable sources a re
just a few of the many exotic
ways we can get more out of
amateur radio.

It was with these thoughts
in mind that I began contem­
pla ting a somewhat exotic
Dxpedit lo n in Apri l, 1985.
Being an av id VHF/UHF op­
e ra tor and conteste r, I tried
to th ink of an operation tha t
might make the upcoming
ARRL June VHF QSO Party
somewhat more "memora­
ble." Since the format of this

popu lar contes t had re­
ce nt ly gone to us ing grid­
square mu ltiplie rs (based o n
the worldwide Maidenhead
loca tor system), it seemed
logica l tha t an attempt to
pu t a ra re grid square on
th e ai r d uri ng t he co ntes t
would be just that type of
operation.

Afte r seve ra l conve rsa­
ti ons wit h a re a o pe rato rs
and consulting past contest
results, it became apparent
that there were many grid
squa res t hat had n't been
heard from on one or more
bands in the past few years.
One in pa rticular that stood
out was grid square FN22, an
area in New York State de­
scribed by the coordina tes
be~een the 42° and 43°
latitude lines and the 74°
and 76° longitude lines (a
grid sq ua re, as defined in the
Maidenhead sys te m, is 2 °
wide by 1 ° high). This a rea is
bou nd e d ro ug hl y b y th e
Hudson River to the east,
the New York State Thruway
to the no rth, 1-81 to the west,
and the New York/pennsyl­
vania borde r a nd Catski ll

Mounta ins to the south.
Th is p a rt ic ul ar g r id

sq uare manages to miss a l­
togethe r suc h dense ly popu­
lated a reas a s Sy rac use ,
Binghamton, Albany, Sche­
nectady, and Utica , so VHF
and UHF activity from FN22
is usually spa rse . This lent
further weight to my deci­
sion since you don't want to
be com pet ing aga inst a
st ro nger, bette r equ ipped
station in yo ur grid if you ex­
pect to get a lot of calls on a
Dxpedition ! The only Ques­
tions left to resolve were
what bands to operate on,
where to operate them from,
and what equipment to use
during the operation.

Afte r studying the contest
results of the past year, it be­
c a me a p pa re nt th a t two
bands could be considered
" sca rce " from FN22 : 432
MHz and 1296 MHz . In fac t,
1296 operation from FN22 is
downright rare , since I know
of only one othe r 1296-MHz
station there (set up by Joe
Re isert W1 JR several yea rs
ago). The past few VHF and
UHFcontests have heard no

acnvrtv from FN22 on this
band . 432 MHz has been on
from FN22, but usua lly o nly
during the contest periods.
Jo h n li nd ho lm W1XX has
put a stat ion on this band
d u ri ng t he co ntests, b ut
many contesters have man­
aged to miss his signal.

Now that the frequencies
were decided, the choice of
lo c a t io n became pa ra ­
mount. Since FN22 encom­
passes so many square miles
(7107 squa re miles , to be
precise), I ce rt a in ly had
many choices . The most im­
portant factor was being
nea r the activity . Experi­
enced VHF/UHF contesters
on the East Coast know that
this means bei ng near the
pop u lat io n be lt t hat
stretches from Wash ington
DC al l the way up the East
Coast to Boston. Tradition­
a lly, t he top-scoring sta tions
in the va rious VHF and UHF
contest s ha ve come fro m
between the Philade lphia
area and Connecticut/Mas­
sachusetts . I needed to find
a suitable spot to be able to
work into this belt. It had to
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Celebrate 25 years of 73 for Radio Amateurs
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Photo A. Pete Putman KT2B
loaded up with 70 pounds o f
equipment. The K2XR/2 ex­
pedition up Slide Mountain
begins.

Work proceeded on the
stat io n equipment. Steve lo­
cated and bought two mo­
to rcycle bat te ries , bot h
rated at 12.5 volts and 14 Ah.
To test these ba tteries, he
first charged them up and
used them to run the exciter
on hi s 2-meter repeate r for
severa l days. After a moder­
ate duty cycle, the vo ltage
was found to have dropped
to 11.5 volts, which was en-­
tirely acceptable . The bat­
teries weighed in at 8 and 10
pounds.

While at Dayton, I vis ited
the VHF Shop boot h a nd
afte r ta lki ng with Tom Wald­
rin KQ3R who runs the store,
I decided to invest a couple
of hundred dolla rs into an
SSB Electron ics 1296 10­
Watt amplifier. The drive re­
quirements were .5- .7 Watts MHz and Belden 9913 on
at 1296 MHz, which I cou ld 1296 MHz. Finally, I discon­
supply with no diffi culty nected the final-amplif ier
from a Microwave Modules module on my Kenwood TR­
MMT1296/144 transverter. 9000 so as to save unneces­
Ivers Lauzums KC2PX made

"I bl M' sary d rain on the batte ri es.
avar a e to us a rcrowave The output from the driver
Modu le s MMT432 /144 st a ge (approx imate ly 50
transverte r with 10 Watts of mW)was sufficient to power
output. It was lightweight both transverters to full
and rel ia b le (we thoug ht). rated output without using
Antennas consisted of a 21 - the supplied 15-dB pads.
element 432·MHz F9FT vagl A sho rt vacat io n trip up to
from the VHF Shop and a 23- Mt. Equinox in southern Ver­
element 1 296-MHz F9FT mont ove r Memor ial Day
yagi I had picked up used . would provide us with a test
But what to use for masting? of the stations. Mt. Equinox

Jerry Meckenberg K2JWE is a popular contest site and
came to the rescue with sev- lies just west of Man chester,
era I pieces of lig htweight Ve rmo nt . Topping out at
army masting he had in his 38 50 fe e t , it offers tr u ly
garage. Steve selected four spectacular views in all di­
pieces of this mast materia l rections. We had set up sev­
whic h weig hed about 4 eral schedules with the folk s
pounds per section, and we back in New Jersey o n both
drilled the joining sections bands, hoping to make con­
to allow pinning them to - tacts that Sunday morning
gether for added security. A before we headed back to
South River 3-foot tr ipod an- New Jersey.
tenna base was se lected to Sunday morning c a me
hold the ma sting in place. and with it d en se rain
Coax sections of 30 ' each clouds! Steve got me up at
were made up as feed lines, 7:30 am and we headed out
using Belden 8214 o n 432 to the parki ng lot. The air
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before the camping rest ric­
tions were put into effect.
But I insisted that we would
persevere and those wh o
looked for us on 1296 MHz
would indeed work a rare
grid square.

peater owne rs up and down
the East Coast crazy with a
hand ie-talkie and a few
Watts.

About five years ago, the
decision was made by the
Catsk ill Park s Authority and
the New York State Depart­
ment of Conservation to re­
st rict ca mp ing a nd ove r­
night stays in the Catskill s
above the 3500-foot level .
This was intended to curb se­
rio us erosion of the tops of
many of the popular peaks. I
thought long and hard about
this rule, since it would put a
se rious cri mp in any over­
night operation. Perhaps, I
thought, I cou ld arrange a
way to stay up, keep warm,
and o pe ra te without ac­
tually setting up a perma­
ne nt tent site . Of co u rse,
campfi res were out of the
ques t ion , so foo d wo uld
have to co nsist of trail mix
and sandwiches. Hot liquids
cou ld be brought up in a
thermos if needed.

Short ly thereafter, I a n­
nounced my plan to Steve
Katz WB2WIK, who J mu st
say is never short on enthu­
siasm. He proposed that he
come along to lighten the
load and to allow a more so­
phisticated stat ion setup. I
quickly agreed, eager fo r the
help a nd co mpa nio nsh ip .
While we were at Dayton in
April, we to ld as many VHF
and UHF operators as we
could about the impending
trip . Subsequent announce­
ments were made o n a s
many of the East Coast VHF
and UHF nets as we co uld
c heck into, and personal
c o rr es po nde nc e to a re a
hams played up the opera­
t ion. After all, we wa nted to
make sure someone was ac­
tua lly looking for us when
we got on the air!

I mu st admit we met with
a little skept icism. The pre­
vailing comme nt was, " If
Sl ide Mountain is suc h a
great locat ion , why ha sn't
anyone o perated from there
in a co ntest!" Well, that was
only partially true, as sev­
e ral stations ha d indeed
been active back in the 60s

The deci sion was made.
Slide Mounta in wou ld be
the DXpedition site. Having
been up the mountain ear­
lier in October of 1984, I fe lt
confident that a small, light­
weight ba ckpack stat ion
cou ld be assembled and
brought up by one person.
(Would those words come
back to haunt me later!) The
mountain itself is not acces­
s ib le by c a r, but you c a n
drive to the base and nego­
tiate severa l trails to the top.
My previous hike up had uti­
lized the western trail, which
begins at 2500 feet above
sea level and rises 1700 feet
in 2.7 miles of old ca rriage
trail. Not a bad climb with a
light bag- just about 1 hour
to the top. And what a view!
There used to be an o bser­
vation tower on the mou n­
tain years ago.The best view
is had by proceed ing to the
east fa ce at the summ it.
From he re you can drive re-

be high. It had to be accessi­
ble by car. And it had to be a
sho rt d istan c e fr om my
home location in northern
New Jersey.

O ne particular location
wa s int riguing and kept
coming to my attention. In
the lower Catsk il l Moun­
tains s ta nd s one of th e
hig he r mo u nta in s in t he
Northeast, Slide Mounta in,
which tops out at 421 0 feet
above sea level. Nestled in a
cluster of somewhat sma ller
peak s (a round 3700-3800
fee t), it 's ve ry diffi cult to
spot from the ground unless
you happen to be by the
Ashokan Rese rvo ir o n a
clear day. Slide Mountain is
located on the very southern
border of FN22 - in fact, the
42° latitude line runs across
the so uth face of the moun­
ta in, ju st be low the peak .
(How's that for closet ) What
appea led to me most of all
was that a station set up on
Slide Mountain would have
a vi rt ua lly unobstru cted
shot to the east, south, and
we st , with o n ly a s l ig h t
shadow to the north/north­
east from the northern Cat­
skil ls.



Pho to 8 . KT28 trying to stay warm in 50° temperatures
while on 432 MHz. Note the modified British Airways head­
set on the wool cap-lightweight and relia ble.

was chilly and wet, but as­
sembly of the masting, an­
tennas . and two sta t ions
went quick ly. All was going
well until we keyed up the
432-MHz Microwave Mod­
ule and discovered it was
only developing 1 Watt of
output. This was a strange
turn, as the unit had until
now been performing flaw­
lessly. Eve rything else
checked out OK - sw r. ca­
bles, de power-and we de­
cided what the heck, we'd
get on and see what could
be worked. Contacts we re
ma d e in sho rt o rde r w ith
KC2 PX, K2JWE , Ralph
N2 BMN, and others with our
pip-sq ueak power o n 4 32
MHz. We then tried to raise
KC2 PX on 1296 to no ava il, (which was a real time-saver)
even though all was well on but the amplifier was a kit.
that band. Perhaps the dense To m assu red me it was a
clouds were absorbing our quick 2-hou r kit and, not one
signal. Herb K2LNS tried to be afraid of a soldering
vainly to hear our lQ-Watt iron, I took it home and set
signal and called a long CQ to work .
with his 100 Watts. which we The amplifier did indeed
did co py with some diffi- go together quickly, but I
culty. This proved out ou r was unable to obtain more
theo ry of the clouds and than 4 Watts of output from
storm system playing havoc it with fu ll drive. Substitut­
with the 1296 signal! ing severa l t ra nsisto rs re-

After arriving back in New suIted in more output, but
Jersey, the first order of busi- o nly about 6-7 Watts maxi­
ness was to repair the 432- mum. The amplifier devel­
MHz Microwave Mod ule . o ped a n in s tabilit y co n­
Unfortunately, Murphy was dit ion a nd bl ew tw o rf
with us and the un it now re- chokes as we ll as the driver.
fused to put out any power I was convi nced that Mur­
at a liI Not only that, a short phy was indeed wielding his
then deve loped o n t he i-f influence over our OXpedi­
board, re nd er ing the u nit tion . Finally, a decision had
useless . Not having ade- to be made and Steve made
quate documentation on it -he modified his KLM
this unit, I shipped it off to Echo 70 43 2-MHz tra ns­
Hans Peters VE3CRU for re- ceiver to have age and
pairs and considered our di- to accept a Janel 432-MHz
lemma. What could we use GaAsFET p reamplifier. It
on 432 that was lightweight was heavy, but it was all we
and re liable? had left to fall back on-

A call to Tom KQ3R at the and there were only three
VH FShop followed. He told days until our trip sta rted!
me about a l 00-mW trans- As bad as I felt about taking
verter he had in stock along a ll that extra weight, I had
with a companion 432-MHz no choice left.
l Q-Watt amplifier from SSB Friday night fo u nd t he
Elect ro nics. Th e pri c e tw o of us boxing up sup­
sounded rea sonable a nd I p lies, rad ios, ca bles, foo d,
travel ed o ut to Mou ntai n- a nd d rink. I fini sh ed t he
top, Pennsylvania, to meet weigh-i n and came up with
Tom in person and pick up some distressing news: The
the two units . Th e t ra ns- tota l weight wou ld be just
verter was preassemb led over 50 pounds per person!
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That's not a light load, espe­
cia lly whe n you haven 't
gone mo u nta ine e rin g or
backpack ing in about ten
years. The problem was that
nothing could be eliminated
to reduce the weight load, as
we had pretty much cut
everything down to the es­
sent ials (or so we thought).
Two multi mode rad ios, one
transverter, one power amp,
four mast sections, two an­
te nnas, a wa ttmete r, two
batteries. kevers. paddl es,
phones, two sleeping bags, a
tent, two canteens, ponchos,
coax, tool s, clip leads lessen­
t ial it ems), food , clothes ,
and flashlights comprised
our equi pment list. Not on ly
that, we managed to stuff
just about a ll of it into two
Kelty backpacks.

Saturday, June 8, 1985,
dawned cool and rainy. Oh.
no -not another repeat of
Mt. Equinox! I called Steve
and said that. unless it was
hai ling or severe thunder­
sto rms were ra kin g Slide
Mounta in, we ought to try it.
He agreed. and an hour la ter
we were on our way to the
mountain .

A quick stop for a late
breakfast at Homer's in Port
Jervis allowed us to load up
o u r s to mac hs a nd save
space for the dinner mate­
rials in our backpacks. 90
minutes later we a rrived at
the base of the mo untain,
having d riven through alter-

nate ra in y and s u n n y
weather. It looked like the
sto rm syste m might b rea k
after all! We pulled into a
sheltered parking area at the
base of the trail and began
loading each other up. let
me tell you , 50 pounds may
not sound like much, but
when it's on you r back it
feels like 150 pounds! In
fact , we bot h became
quickly awa re that we had
bro ugh t mo re than 100
pounds of stuff with us. The
ranger o n du ty hel ped us
load up and estimated my
pa ck t o be c lose to 70
pound s! Steve's pa ck
weighed in at 50 or more, so
our work was defi nitely cut
out for us this mo rni ng.

Whateverwe couldn't put
into the packs we strapped
to our backs using elastic
stretch cords-Cod's gift to
backpackers. I wound up
with the TR·9OCXl, Echo 70,
1296 amp , one battery,
flashlight , canteen, tools,
food. clothes, sleeping bag,
tent. and the two antennas
(broken down and wrapped
in ou r ground cloth). Steve
ca rried the 1296 transverter,
the other battery. both key­
e rs, padd les, coax, wate r,
thermos, food, tri pod, t he
o t he r s leep ing bag, and
flashli gh t. In add itio n, we
both carried two sections of
m a s t ma t eri al. Photo A
shows me loaded up.

We started out minus one
canteen and the wattmeter,
since room and weight pre­
cluded either.Our reasoning
was that if the stations didn't
work right now, there wasn't
anything we could do about
it at the top. Also. there is a
spring near the top on the
east trail, although it' s quite
a climb if yo u r re la t ive s
aren't moun ta in goats. The
trail immediately got ro ugh,
with a steep climb up an old
stream bed and some rocks
in order to join the aban­
doned wagon tra il. At this
juncture, 2 miles from our
objective, we knew we were
in trouble. Both Steve and I
were very overloaded. We
st ripped dow n to T-shirt s
and shorts to cool off and
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Photo C. The an tennas. The mast was rotated using the time­
honored "Armstrong" method.

fas te r t ha n a Ham-M t O n
and o n we went, swinging
the beam in all d irections.
What amazing signals ! Jerry
K2J WE, who had lent us the
mast, was ou r first contact
and he didn't take too kindly
to our suggestion of leaving
it up there when we came
back down ! As the evening
wore o n, the te mperatu re
dropped to about 45° , but
the skies were crysta l clear.
An amateur as t ro no me r
would have a ball on Sli de
Mounta in wit h a good tele­
scope. The ranger se t up his
tent and spent the next ho ur
watching and listen ing to us
working stations, exchang­
ing grids, calling out beam
headings, se tt ing up skeds.
and operating CW, the latter
wh ich he found fasc inating.

The Q SOs kept co ming,
a ltho ugh somewha t slower
now as the bands died down.

contac t 5 sta tions in 5 grids
in the same period. By the
way, the latter figure is a
very good Q rate fo r a band
that most people only oper­
ate on a sked basis! It was es­
pecially fun to call CQ on
12% {unheard of most of the
time) and work sta tions off
the side of the 23-element
beam. W1RIl in Wo rcester,
Massachusetts, was worked
in exact ly t his fas h io n, as
we re K3MTK in Pennsylva­
ni a and W2SZ/1 in Massa­
c husetts . The ai r te mpera­
ture continued dro ppin g, so
Steve a nd I u nro lled the
s leeping bags to o pe rate
from .

Photo B shows me oper­
ating in my "warm" outfit
(yes, I could hear the head­
phones through that wool
cap) and Pho to C shows the
mast wh ich was rotated by
hand . Wh at the heck, it wa s

and out of the ra in. What a
spec ta c u la r v iew of the
Catski ll s! We took another
re st b reak for 20 min u te s
and assessed the balance of
ou r trip -about .65 miles. It
didn 't seem too d ifficult,
si nce we were now hiking
alo ng a very level trail with
an occasional s lo pe up­
wards.

The final leg took nearl y
35 minute s to go th e .6 5
miles, as we were both jus t
runn ing out of energy, and it
was a welcome relief to see
the concrete footings from
the old obse rvation tower
at the sum mit . We had
dropped the masts about .2
miles back to allow us to use
our hand s while scrambl ing
up the last few rocks on the
trail. I quickly d umped my
ba ckpack (my shoulders felt
just then like they were ful l
of helium gas) and ran ba ck
dow n the t ra il t o ge t t he
masts . Steve colla psed in
the deari ng Ihad picked o ut
and took a quick nap. After
a scramble to the sp ring to
replenish ou r water supply,
we set to work putting sta­
tion K2XR/2 on the air.

The mast setup and sta­
t io n con nections wo rked
flawlessly. At abo ut 7:45 pm
Steve bega n tes t ing eac h
station to make sure a ll was
workin g, w hi le I wolf ed
down some sa ndwic hes and
trail mix. Another compl ica­
tion arose in that while the
weather had cleared up, it
was becoming very cool- in
fa ct , downrig ht cold . Off
came the shorts and on went
long jeans, a sweatshirt, and
a wool hat. (At this time I
thought I might be suffe ri ng
f ro m a mild hypotherm ic
cond it ion-si nc e I felt se­
verely chi lled and had not
eaten much-so the hat and
a pa ir o f gloves ca me in
handy.)Steve fe lt fine and at
8:00 pm K2XR/2 burst onto
the airwaves on 432 .110
MHz . I finished my hot
choco la te and soup and se t
about getting on 1296 MHz .

Was this a good site? You
betcha! Steve worked 17 sta­
tio ns and 8 grids in the first
hour, wh ile I mana ged to

had to make frequent " back
breaks" to reduce the stra in
on our shoulders. Carrying
two masts apiece added to
o u r d iscomfort, s ince we
couldn't use ou r hands to
pull up the back frame and
read just its weight on o ur
backs.

To fu rt he r comp licate
ma tters, it be gan to rain
again. At the lower e levation
thi s wasn't a big problem be­
ca use the dense tree cover
kept us dry. As we sta rted
edging closer to the 3000­
foot mark, it became quite
wet and we were forced to
put ponchos on. The going
was very slow, and the packs
felt like boulders! Steve in
particula r was getting ver y
tired, and not being incli ned
to be tried fo r " harn icide." r
sug geste d frequ ent rest
breaks with the packs off .
These worked well, except
we didn't want to put the
packs back on afterwa rds!
Needless to say, we were
constantly gulping down the
co nte nt s of our lone c a n­
teen, secure in the knowl­
edge that somewhere up
there was a runni ng spring.
The tra il mix came in handy
for energy, but there was no
subst it ute for t he re st pe­
ri ods. Steve came up with a
no ve l meth od o f le anin g
over to pu t the weight of the
pack square on his back and
relieve his shoulders. I took
to leaning on the two mast
sections and p ropping up
my frame. But no amount of
this rest would get us to the
top, so on we trundled.

It was a great lift to our
sp irit s w he n we fi na lly
reached the 3500-foot level.
After a ll, we had been o n the
trail for nearly three hours
and we were beg inn ing to
wonde r if we 'd a ctua lly
make it to the top. What
didn't make us feel so good
wa s the number of hikers
that had pa ssed us o n the
way up and were now com­
ing back down after reach­
ing the top. This was a slow
journey. Shortly thereafter,
we attained the shou lder of
Slide Mountai n, where we
hi ked into coniferous trees
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Photo D. WB1WIK on Sunday morning on 431 MHz. The
ledge in the rock conveniently holds a paddle and the log.
The 1196 station is on the right

We didn't know that 6 me- t ransverte r, a flashlight ,
ters had been open all day to Steve's bag, the batterie s,
the Midwest and So u t h, and our canteen . The best
which kept a lot of stations method to repulse them was
off the UHF ba nds . Th is a large stone th rown at thei r
probably also explains why backsides. But as soon as I
we didn' t hear any sta tions fell as lee p, t hey re t u rned
from Buffalo and Rochester and lit into somethi ng else.
and worked just one from About 4:30 am I found out
Ottawa . W he re wa s To- that "something else" was
ronto? t he n yl on we bb ing on

About midnight we de- Steve's backpac k, w hich
cided to pack it in since the ha d bee n ne arl y c hewed
bands had pretty much been through! A few large boul­
milked dry. Many sta t io ns ders chased them off aga in
were excited to work us on (there were at least seven o r
432 and others were ecstatic eight around us at a ll times)
to have fina lly bagged FN22 a nd by t he n t he sun was
on 1296. My last few con- start ing to co me up, so I
t ac t s, in cl ud ing K1 PXE , gave up t houghts of getti ng
N2B J, and WA2FGK, were any sleep. The ranger came
made from inside the sleep- by about 4:45 and we tal ked
ing bag with paddle and for a short while about the
mike. At this point, we had va rio us me t ho d s used to
worked 46 sta tions and 11 chase off the porcupines, in­
grid sq uares on 432 MHz, e lud ing t he heavy-rock
and 15 sta tions and 7 grid method, which he heartily
squares o n 12%. Impressive endorsed . He claimed he
totals for 4 hours of work had seen one eat th rough a
with 10 Watts. We decided tin can and swallow it, which
to hit the sack and get up I didn't doubt for a minute
early to make a few more considering what damage
co ntacts . But the porcu- had been done to the back-
pines had other ideas. packs.

I spent the better part of Steve had com ple t e ly
t he n ight c ha s ing porcu- zipped up h is bag in a
pines away from our site, for mummy posit ion and rolled
these orne ry little devils like off the rock into the trees,
to chew on anything. and I but the co nve rsa t ion and
mean anything they can get sunlight soon woke him up
their teeth into. At various and we watched a truly
times th roughout the night, beautiful sunrise. Breakfast
they tr ied to chew on the was in order, and out ca me
991 3 cable, my gloves, the the thermos of hot chaco­
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late and soup. Todav's spe­
cia l was peanut butte r and
jelly sandwiches with (you
guessed it) t rail mix. The
bags were rol led up and by
6:20 am we were back on the
a ir. Photo D shows Steve
hard at work mak ing con­
tacts on 432, and he looks
like he just sa t on one of the
visitors from the night be­
fo re.

The contacts came slowly
but picked up after about a
half hour. We were able to
work anothe r 14 stations
and 2 new grids in 2 hours on
432, while 1296 yielded 4
new stations but no new
grids. We finally worked a
VE (VE3FN) on 432 and got
into FM19 in Maryland and
Virgin ia. But the low clo uds
from the day before per­
sisted,leading us once aga in
to think that moisture ab­
sorption wa s wo rking
against us.

Fina lly, a t about 8:30 lo­
ca l time, we decided to start
packing up and head down
the mountain. Our decision
was aided by an invasion of
the largest swarm of black
flies I've seen on a mo un­
tai n. Out came the Cutters!
The fl ies clustered on our
da mp clothes which we re
hanging on a guy rope, and
hitting t he c lo t he s with a
rock caused a black cloud to
ri se into the air. The ranger
stopped by to say good-bye
and headed down the moun­
tain. It actua lly took us from
8 :30 t ill 10 ;00 am to ge t
ready to head out. Perhaps
thi s was because we didn't
relish the thought of having
to c a rry a ll t hat weight
again . Using up some of the
food he lped, as did empty­
ing the thermos, but the bu lk
of the weight was st ill
there- in the batteries, the
multi mode radios, the fla sh­
lights , and tho se b lasted
mast sec t ions. It didn't look
like an easy descent.

We were pleasantly sur­
prised to see how easy it was
going down. After all, grav­
ity and Mother Nature were
on our side this time and
Murphy was nowhere to be
found ! We were able to

cover the 2.7 miles down in
just over 2 hours, half the
time it took us to get up to
the top. We arrived at the
car at 12:15 pm and twas
surprised when I opened it
to find another canteen fu ll
of cold water. Shower time!
Steve had fa llen back a bit
but appea red from the
woods about 10 minutes
la te r, got to the ca r, and top­
pled majestically onto the
tailgate (pack and all) with
the words " Ne ver again!"
After a sho rt repacking pe­
riod to secure the batteries
so they wouldn't spill, we
headed back to civilization
and a lunch of hamburgers,
hot dogs, onion rings, and
beer.

In retrospect, I'd have to
ca ll the DXpedition a suc­
cess, since we did ach ieve
our objective, which was to
operate from the top. We
were both disappointed that
there wasn't more act ivity
that we could hear on the
UHF bands (and I'm sure the
6-meter propagation caused
a lot of that). but it was im­
pressive to call CQs on 1296
and work stations with beam
headings 90° away. Try that
from you r home somet ime
on the UHF and microwave
bands! Our inj uries were mi­
nor: Steve's shoulders and
neck requi red some HC and
t suffe red a mi ld bu rn from
the back strap on my shoul­
der blade, which some lo­
tion took care of. All the
equipment made it back in
one p iece, although the
12% antenna broke two ele­
ments on the climb down
and the 432 antenna bent a
few.

Wou ld we do it again ?
Maybe, although with more
help since it is a real climb
when you 're loaded down.
But it 's kind of a nice fee ling
to real ize that you've set a
goal for yourself, someth ing
that no one else has done,
a nd ca rried it off . Th at ' s
what makes ha m radto excit­
ing for me. As for Steve? He
summed it up at the 3500­
foot level on ourway up Sat­
urday: "Just leave me here
to die." .
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Luis E. Suarez OA4KO/'rV5
Apartada 66994
Caracas 1061-A
Venezuela

Toss Out Your Tubes!
Replace them w ith high-performance FETs­

OA4KO shows you how.

Fig. 1. The original two-tube 6-meter converter.
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The purpose of this art i­
cle is to encou rage am­

ateu rs to modify al l of those
vac uum-tube accessories
getting dusty in the base­
ment. T:le general rules rec­
ommended he re apply ve ry
we ll to any stage u s ing
va c uum-tube tr iodes o r
pentodes as oscillators or
ampli fiers, They can be re­
placed by unijunction FETs
almost without circuit mod­
ifications . As a bonus you
get lower power consu mp­
tion with better gain, noise­
figure, and inte rmodul at ion
specs. A little bit of theory is
ex p la ined and an actual
modification is descr ibed.

This article began back in

1959 in Peru when, one day,
I re ceive d TV C hannel 2
from Cuba and Venezuela.
Tha t was the best year for
pro paga t io n co nd it io ns I
have ever seen! If Channel 2
was so well received on a
normal TV se t with an in­
doo r antenna (the re was no
Channel 2 in Lima at that
time). then I supposed that
the 6-meter band wou ld be a
good c hoice for DX, too,
However, my Novice license
kept me out of that ba nd un­
ti l the early Sixties.

During those days , the
mo st modern tran smitter
tube availab le was the 6146,
a good tube up to 60 MHz.
There were very rel iable

triodes fo r VHF rece ive rs,
most developed for televi­
sion se t s and fe a t u ring a
ve ry low noise f igu re and
hig h tra n sco nd uc tance .
Many war-surplu s goods for
VHF were available. too, at
very reasonable pr ice s. I
talk ed with experienced fel­
low amateurs and decided
to make a vi sit to my loca l
radio shop just to see what
was ava ilable. The visit was
di sco urag ing . The best
choices we re a Globe Scout
for a t ra nsmitte r and the
Hall icrafters S-40 for a re­
ce ive r, but the goods were
out of my price range. For­
t unately, we we re in the
"build-it-yo urse lf " days!

"' 00 , '

The G lobe Sco ut wa s
priced at $119.95 wired, and
$99.95 as a kit. This transm it­
ter, marketed by World Ra­
d io Laboratories, featured
Su-to-e-meter cove rage, AM
p late modulation . c rysta l­
lized frequency cont rol, 5
t ubes (including t he new
6146). and a se lf-conta ined
power supply. If desired, a 6­
meter vfo. a t $49.95, was
availab le as an accessory, as
was a vfo for the HF bands,
It furnished a full 65 Watts
CW and 50 Watts phone , I
still have the brochure I
picked up which ha s the
schematic in the back, as
was usua l with a ll G lobe
products, I remember also
the Globe Champio n, a de­
luxe transmitte r owned by
my friend Jose Maria OA411,
Th is beautif u l 300-Watt
transmitter was well beyond
my price range.

I went back home to di­
gest the information I had
gotten at the store. My own
transmitter, the Globe Chief.
had two 807s fo r 90-Watt
CW and had a screen-grid
modu lator to go AM. The
modu lator and vfo we re
homemade and rea lly
worked ! I al so remembe r
that I built another vto for
Edua rdo OA4JR. The 807s
allow no ope rat ion at 50
MH z, so the Gl obe Chief
was discarded as a candi­
date for modification . My
receiver, a used Hallicrafters
5-40, had no 6-meter band



Fig. 3. Current flow in a properly biased P-channel FET.
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has very low noise , very high
gain and excellent intermod
response .

The replacement o f tubes
by FETs is very easy to ac­
complish, but I prefer to re­
view some ba si c s jus t to
have a background that a l­
lows yo u t o attempt t he
modifi cati on o f s im p le
tubed eq uipment. This way
you will know how it is done
a nd what to do if yo u r
equipment is not the Globe
co nverte r.

free elect rons in the channe l
have filled some of the holes
in the P regio ns. Therefore,
right at the junction, there is
a symmetrica l crysta l struc­
ture which forms a barrier
and preven t s a ny furthe r
combina tions of holes and
e lectrons. O n either side of

Some Theory the junction , there is a smal l
A fie ld-effect tran sistor, area without fre e ea rne rs

o r a FET, is a very simple ca lled the depletio n region .
se micond uc to r device. It's For proper operation, the
much simple r than a bipola r gate should always be re­
transistor since it is just a bar verse-bia sed w he n refer­
o f s il ic o n with a dopant e nc e d to th e so urce. The
which de term ines its pol a r- source and the drain are in­
ltv characte ristic. The ba r, terchen geable in most units
fo r example, is of Pctvpe sib- if, and onl y if, the inte rnal
con and is shown in Fig. 2. geometry is svmr. -tncal. To
O ne end of the bar is ca lled stay on the safe side, fo llow
the source (5) and the other the terminal markin gs and
end is called the drain {DJ. the man ufacturer's reco rn­
Midway across the bar the re mendat ion. If the FET is a P­
a re two small Nfvpe regions channel type, the d rain mu st
wh ich are con nec t e d t o- be connected to the nega­
gether a nd are c a lled the tive slde of the powe r supplv
gate (G). The port ion of the and the gate mu st be posi­
s ilico n b ar between th e t tvelv biased. Fro m a differ­
heavily-do ped ga te is ca lled ent perspect ive, the proper
the channel. As the bar is of polarity of the d ra in can be
P-t ype silicon, our FET is dete rmined by thinking of
c a lled P-c hannel . Shou ld the gate as being sho rted to
the bar be of Ntvpe silicon, the sou rce. The polarity of
the FE T is an N .channef t he d rain should then re ­
device. ve rse-bias the ju nc t io n at

As shown in Fig. 3, the cu r- the gate drain end. The po­
rent in a P-eha nne l FET flows la rity of the d rain, with re­
from the drain to the sou rce spect to the source, is then
through the length o f t he opposite to the polarity of
channel. Right at the junc- the gate with respect to the
non. a su bt le c hange ha s source. As shown in Fig 4,
taken place - some of the th e Pvt vpe FE T symbol
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Fig. 2. Construction of a p.
channel FE T.

with anyone of three differ­
e nt i-f frequencies: broad­
cast band, 10 MHz, or 28
MHz. The unit requires 200
V dc at 15 mA and 12 .6 V ac
at 850 mAoThe antenna in­
put connecto r is an automo­
bile antenna type, since the
equ ipment was intended to
pro vide both mobile and
fixed-stat ion operat ion. The
output is just a piece o f coax
to be a tt ached to the a n­
tenna term inal s o f the re­
ceive r. The modern design
(at the time) wa s developed
around a phenolic printed
circuit board and mounted
in a gray painted aluminum
box.

The schematic of the orig­
inal co nverte r is shown in
Fig.1. As you can see, the cir­
cuit is very simple. It has a
cascade amplif ie r, a pent­
ode mixer, and a triode crys­
tal osci lla tor. The osci llator
inje ct ion is pro vi d e d by
means of the stray capaci­
ta nces . Thi s sc he m e pro­
vided a low-noise/high-ga in
combina tion with very low
intermod u lation products.
The on ly problem encoun­
te red w a s tha t th e PC B
warped due to the high tem­
peratu re of t he s h ie ld e d
tube s ! T he tubes were
placed w ith half of thei r
body inside the meta l box,
hence most of the dissipated
heat remained with in the en­
closure.

What is a FEn
When Idecided to modify

th is unit, the obvious cho ice
was to re p lace the tubes
with FETs. They work very
well in place of the triodes
and pentodes when used as
c lass-A amplifie rs, but they
cannot be used as class-B o r
class-C a mps, as will be ex­
plained la te r. The in p u t
impedance of a FET is very
high, some 10 megohms. It

•

WRl's ft.PM(

The 6-PMC is a tubed con­
verter developed to be used

and the price of the new Hal­
Iicrafte rs S-53A, which cov­
ered up t o 54 MHz , w a s
prohibi tive.

I decided to build a tran s­
mitter around the new 6146
tube and to swap a 8C348
surplus HF receiver for an­
other surplus VHF receiver.
A couple of da ys later, I met
Mark Johnson, the owner o f
the radio shop, a great man
and better fr iend. He now
lives re tired in the US but is
not a ham a ny more, fo r he
was not well dis posed to
learning the code. We talked
about my research and he
suggested that J buy a con­
verter fo r my rece iver a nd
tha t I construct the tra nsmit­
ter. That sa me night we went
to the shop and he showed
me the co nverte r. It a lso was
a Wo rld Radio l aboratories
product. the model 6-PMC,
and featured two modern
tubes-the 6BQ7 (twin tri­
ode) and 6U8 (t riode/pent­
ode). I hurried home with the
conve rte r, conne cted it to
my receiver, and received
noth ing but no ise . An an­
tenna was needed! Icut a di­
pole and called a friend on
forty to run a test. I transmit­
ted on 40 and received on 6
meters-and was treated to
the clea rest signal I had ever
hea rd in my short life as an
amateur. No QSB, no noise,
no whistles, just pu re AM! I
soon had a th ree-e lement
homemade antenna up, fed
by my homemade transmit­
ter, and ce rta inly had the
most enjoyable experience
in my caree r as a ham.

Then came SSB, and soo n
propa gati on d e clined . I
m o ve d t o Bra zi l and the
conve rt er rem a in ed o n a
shelf. Years la ter, a ll of my
DXing was done on the HF
bands using my Heath 58
lin e . Even the n, I thou gh t
t ha t t he conve rte r w a s a
good piece of equipmen t de­
serving a revamping. During
the late Sixties I a lways had
the intention of mod ifying it
but never did until now.
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will then be 25% of loss in
static operation (w ithout sig­
nal injection). Refer to your
listof lossvalues and reserve
the units with higher losscur­
rent for the amplifier stage .
Use the second-better units
for the mixer stage. Using
the same setup as before,
place a 10k pot in serieswith
the source and adjust the re­
sistance until the current
drops to 25% of original loss
value (see Fig. 6).

For m inimum cross mod­
ulation the instantaneous
sum of the osci llator and sig­
nal voltages should not ex­
ceed the pinch-off voltage in
low-level mixers with signals
in the uV level. When signal
levels are higher, like in a
second mixer, the oscillator
voltage sho uld be redu ced,
which also reduces the con­
version gain. There isa draw­
back , however : The inter­
electrode capacitan ce i s
very high in FETs and thi s
may cause frequency pu ll­
ing. The cure is to use an iso­
lation stage.

For product detectors the
oscillation in jection shou ld
be reduced. A choke or high­
impedance transformer is
used at the drain output to
ensure a higher voltage and
hence higher current at the
drain. The choke or trans­
former has less dc resistance
than a resistor.

When the FET is used as
an i-f or rf amplifier, bias the
device at % l oss. N ot too
much gain is lost, mutu al
conductance is reduced by
only 30%, and stabi lity is en­
sured . The procedure i s
shown in Fig. 6.

For RC-coupled amp li ­
f iers, choose the load and se­
lect the bias to d rop the
voltage across load to half
the supply voltage. Use the
same setup shown in Fig. 6.
The Rl is the chosen load
and a voltmeter read s the
voltage across th is resistor.
Remember to use the units
with higher loss for high-gain
preamplifiers to get a lower
noise figure.

Throw Away Your Tubes!

My f irst step was to pull

the drain, the grid with the
gate, and the cathode with
the source. Most res istors
and capacitors will remain
the same value, with a few
minor changes. However, it
should be noted that the FET
cannot replace a t riode or
pentode if t he stage is a
cless-B or -C amplifier. The
FE T cannot drain current
when the gate (grid) is for­
ward-biased, as is normal for
half the cycle in cl ass-B or-C
amplifiers.

It is important to mention
that the noise figure in a FET
is quite lower than that of a
bipolar transistor or tube.
But remember that l o w
noise figu res are obtained
on ly with carefu l circu it ad­
justment and proper selec­
tion of components. Noise is
very important at both au­
dio and VHF/UHF frequen­
cies. At HF the high level of
atmospheric noise is higher
than the noise generated by
FETs; however, a low-noise
audio amplifier is an advan­
tage in a communications
receiver. In this regard , an
outstanding combination is
a FET product detector and
a FET audio amplifier.

In genera l, any osci llator
circuit des igned around a
triode may be used with a
FET. A large gate-to-source
resistor shou ld be used to
limit the gate current to a
safe value, since a FET oscil­
lator does not operate with
gate current When the gate
goes forward biased i t
merely limits the d ra in-to­
source current Usually, th is
resistor is already installed
in the tube circuit and may
h av e a value n e a r 100k
Ohms. The signa l amplitude
may be controlled either by
varying the supply voltage
or by varying the source self­
bias res istor (see Fig. 6).

As mixers and detectors,
HTs are real ly excellent .
Here is where the FE T's low
no ise and freedom from
cross modulation is of real
value. The best operating
point is achieved with a bias
equa l to half the pinch-off
voltage. The drain current

_VDC

R' ¢'OSS

RC COUPLro .MP

-=- VDC

FET Behavior

FETs are semiconductor
devices and are affected by
changes in temperature. The
interesting th ing is that an in­
crea se in temperature de­
creases the current flow ­
the reverse of a normal bi­
polar transistor. At the gate,
the increase in temperature
increases the gate-channel
leakage, but this effect i s
only important when there is
a very high resistance in the
gate-to-source circuit. Nor­
mally, temperature is of no
concern in the amateur ser­
vice unless you instal l FETs
in a very hot environment In
this particular case, temper­
ature is something to be
taken int o account. H ow­
ever, most FETs will with­
stand temperatures of up to
150 0 C if they are properly
biased.

like vacuum tubes, FETs
may be used as triodes in
common-source, common­
gate, and common-d rain
amplifiers, corresponding to
common-cathode , corn ­
men-grid. and cathode-fol ­
lower tube conf igurations.
Just replace the plate with

and the noise figure of the
FET. The higher thi s current,
the higher the gain and the
lower the noise generated is.
The setup to check the loss is
shown in Fig. 6. You should
a lways use the drai n-to­
source voltage that wil l be
used in the actual circuit
The gate is connected to the
so urce and the current is
read at the ammeter in series
with the drain supply. Re­
cord this value for each FET
that you have. I will show
you later how to use loss in
an actua l design .

-=- VDC

Fig. 6. Three FET c ircuits.
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show s the arrow point ing
away from the junction,
while the symbo l for an N­
type has the arrow pointing
toward the junction,

As you vary the gate po­
tential , the current flow is
also varied. The doping level
of the gate isvery large com­
pared with the channel ;
therefore. when the p-n junc­
tion is reverse-biased, the de­
pletion region will extend
into the channel region. The
current flow s through the
channel linearly a s the sup­
ply voltage is increased until
a pin ch-off voltage i s
reached and the current can­
not increase anymore (see
Fig. 5). This is caused by the
depletion region around the
gate which reduces the
channel to such an extent
that no more current can
f low through it The deple­
ti on region has very few car­
riers, so its co nduct iv ity is
very low. The result is a re­
duction of t he channel
cross sec t ion and hence an
increase in the channel resis­
tance .

'"

'0..
•

Fig. 5. Current flow as a
function o f supply vottsge.

Testing HTs

loss is the current passing
through the channel when
the gate is biased at 0 volts
or is just tied to the source.
Thi s current reflects the gain



Fig. 7. The new fou r-FE T6---meter converter.

"'00. '
c r ..
' 00.' " Oc""., ..

~;U'~r '"I CO~ ... ER'U

.~ '- ... ou, ....'

l-. " .., T's" ~. H ... • '". (,-,-0 _ ,
r -: -: -: , • '" 00'

Of I I
,

IV: •,
t= "' •L ___ .J

~ .. ~" ",. _'-U( '" .,.
"-- I '-"

'.EO REC [ lvEO " "'OOEl ~""'"'
csu .. ca ., J' 00'

'0_54"' ~, 40-0" "' 6."'-10...... '" 00 . " 0_
50 '0 " "' " '

og . ..~, 6."C·l

" "'sa ..~m 00. 4>0 .
' ~ .U' c r
~' 8"' .., 00'

'" I
e vec;t: 00'

C•••CI "~C{ s "o..... ' ~ . ' " ",-ns OT " C..... ' s c ST.' CD
Rn ,ST."':. S>«).... ' .. Ooo"S

~ )1"1. u Rn ,S TORS In ••TT 1 ' o· T T'.·

-"1" J.1 ",. ri
I '"1: 00'

out the tu be s and shieldmgs
in the o ld converter. Then I
picked four 2N 3819 H Is I
already had . No spec ial
choice here, you may use
MP·l02s o r w hate ve r FET is
at hand . Use a FET w ith high
l o~~ c urrent in the cescode
am p lifier fo r better perfor­
rnance. Always use the best
FE T at the f irst rf o r a udio
a m p l if ie r. a s I re c om ­
mended before .

t replaced t he tubes by
plugg ing the FETs into the
tube sockets. inserting a FE T
at pins 6, 7. a nd 8 of the first
tube. Re me m ber that tube
pins are numbered from be­
low -pin 1 is the first pin
counterclockwise from the
a lignmen t ga p (viewed from
a bove) . I plu gge d t he re ­
ma ining FETs into bot h tu be
sockets. Next. I connected
th e coa xia l output to m y
Yaesu FRG-7700 antenna in­
put and ran 12 V de from my
re gulated power supply to
th e B + c a b le in the con­
verter. I tuned the re ceiver
to 10 MHz and switc hed o n
the co nve rte r. The no ise in-­
creased very little and I a s­
su med no th ing was wrong. A
glance a t the schematic a nd
some vo ltage m e a s u re ­
ments sho wed ve ry poor ac­
t ivity of the 4O-M Hz c rysta l
oscillator. t pulled Rl0, the
15k re sistor connected fro m
t he power s up p ly to th e
pla te (now the d ra in) of the
bU8 triode section. and re­
p laced it with a jumper. I
sw itc he d it on again and
lisro ! TV Channel 2 interfer­
ence was evident. I quickly
tuned a round 50.1 M Hz but
fo und no amate u r ac t ivity. I
tuned the TV-2 video ca rrier
at 55,2S MHz. It wa s 59 + 10
dB , Sorne tweaki ng was ne c­
essa ry a nd a fte r repeaki ng
the i-f coil and a dj us ting the
pisto n t rimmers, the signa l
w e n t up to 59 + 20 dB . I
tuned in the TV-2 audio car­
rier at 59 .75 MHz and
placed my FRG-7700 in FM
mode. The sound was crisp
and the Scrneter sho we d 59
a fter re a dju stin g the tr im ­
mers. I mo ved back to 52
MH z a nd repeaked the t rim­
mers, Th is tim e I re cei ved a

s ig na l. a lt ho ug h a n un de ­
sired o ne: a p irate sta tion!
Well , it was no t bad at a ll for
a modification p lanned
more than 20 yea rs ago.

I desoldered the antenna
connector, the coaxial o ut­
put, and the su pply ca b le .
The next ste p was to remove
the four screws securing the
PCB by fou r bronze spa ce rs.
The a utomobi le a nt e n na
connector was very ugly and
hence was discarded. I in­
sta lled a BNC ja c k in th e
same pla ce and a n RCA jack
on the other side to be used
as a n o utput connector. In­
stead of the power-supply
cable routed out of the box
through a hole, I installed a
O.(X)l -uF feedthrough to be
used a s the positive supply
terminal and a #6 solder lug
se c ured to the box with a
6-32 x ~ .. sc rew and nu t fo r
the negative supply connec­
t ion. I also insta lled a 22-uF
ta nta lu m ca paci tor at the
PCB B+ (now +1 2 V dc)
hole and a n 8-u H choke for
rf fi ltering. You don 't have a
choke at hand? Don 't worry,
a l000hm resistor may be
used or jus t build a c ho ke o n
a l -Watt high-value resistor.
windin g a s many turns as
you ca n of number 28 enam­
e led copper wire onto it .

Adjust ing the coils while
tuned to the TV-2 video ca r-

rier showed no im prove me nt ing c a pa c ito rs peaked al-
in s ig na l s t re ngt h . I t u ne d most a t their midway point. I
around 52 MH z and ad - remo ved th e capa cito r in
justed the trimmers for max- parallel w ith Cb since it was
imum noi se. Coi ll5 refused not ne c e ssar y. Then I ad -
to t u ne even wit h C12 a t [usted the trim mer at R2 for
maxi mum capaci tance- best pe rfo rmance . Tun ing
same thing for C4 and Ct . ac ross the band showed an-
More su rgery was necessary. other pirate station, but no

The two 470k resistors, R2 amateur activity.
a nd R3, fo rm a voltage di- At this time, I noted that
vider that obviously re su lts capaci tors C3 and (5 were
in a h alf -s uppl y b ias o f im proper ly in stall e d . Both
a rou nd 6 vo lts . I decided to were too far from th e ga te
in stal l a 470k t rimmer in- and coil , a nd as a result I
stead of R2 to all ow a bia s noted a drop in gai n e ach
ad jus tme nt. I re p la ced R6 time I touched the connec­
with a 90k re sistor and in- tion with the voltmeter. I re­
stalled a 3.3k re sistor in par- located them close to the
a llel with a .O:J1-u Fcapacitor gate a nd close to l 2. Also, I
in se rie s with the mixe r moved (11 closer to lS a nd
so u rce. For mixer operation, replaced C7 with a 5fX}-pF
the FET gate bias should be ca pa cito r, re moving the pre­
equal to ha lf the pinch-off viously-i nsta lled S-pF capac­
voltage, which means a d rop iter in pa ra lle l with C6 a nd
of some 25% in drain c u r- Ct . This time the TV-2 video
re nt. I insta lled a lso a 5-pF ca rrier signal rose to 59 + 60
capacitor in pa rallel with a ll dB -ful l sca le! The test at 52
of the tu ned c irc u its e xce pt MHz showed a n osc il la tio n
o u t p ut co i l La . whi ch du e to th e tremendo us ga in
seemed to be resonant. of th e cascode a m pl ifier. J

This t ime the result wa s cu red the osci llat ion with a
better than I expected. Ba ck 10k re sisto r across both l 2
to t he TV-2 video ca rr ie r a nd l3. This resu lted in low-
which , afte r re t un in g , enng the Q of both circuits
showed a beautiful 59 + 40 and a flatter response across
dBontheYaesu5-meter. The the six-me te r band was
audio carrier was 59 + 20 d B achieved.
a nd the sound was less di s- The las t step was to re-
torted than be fore . This time move the filament jumpers
the m ixer wo rked very well. a nd to ground th e unused
Back to 52 MH z, a nd the tun- lines. I re moved a lso C14. CB.
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verter with a real off-the-air
signa l, so it wa s off to the
laboratory. At the lab , I
tuned the co nve rte r using
the Sinad method and two
Cushman CE6-A communi­
cations monitors, one used
as a tuned i-f and the other
as a signa l generator. All of
the tuned circuits were reso­
nant at the midway point of
the trimmer pistons. Power
drain wa s 15 rnA at 14 V
dc -just 210 mW instead of
10 Watts using tubes!

One final bit of advice.
You can use tetrode HTs in
the same way as triodes, but
properl y bia s the second
gate or just tie both ga tes to­
gether and use it as a uru­
junction HT for a simple r
circuit. I am very satisfied
with the results of this modi­
ficat ion and 1hope that this
guida nce will be usef ul to a ll
those fellow amateurs wish­
ing to modify the irold tubed
gear gathering dust in t he
basement. Now, rega rdin g
the 33 tu be sections in the
KWM-2. . .•

and R7. Then I installed the
PCB in the box and wired the
BNC connector. the output
connector, and the + l2-V­
de feedthrough. A final re­
tuning with the enclosure on
and a test showed the osci l­
la tor was 2 kHz too [ow in
f requencv. The cu re was to
install a sma ll coi l with a fer­
ri te co re in se ries with the
crystal. A sma ll adjustment
of the core moved the fr~

quency 2 kHz up. The modi­
fied c ircuit is shown in Fig. 7.
Please note that the induc­
tance in series with the crys­
tal is not sho w n in the
schematic . Another crystal
may osci llate higher in f r~

quencv and the cure in th is
case is a capac itor in para llel
instead of a co il in se ries
with the c rysta l.

I found no amateu r-rad io
activity on 6 meters in Cara­
cas. Most hams here live in
apartments. and their insta l­
lat ions are prone to TV I from
6-meter transm itters due to
poorly-designed TV receiv­
ers. I couldn 't test the con-
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/ 4695
214 95
2,9 95

CAL L

179.95
:'09 95
11 9 9S

HAL
CWR 6850 l ele' eoder
CA l 10a RITY l ew Interface
C~ I 200 RITY ICWInterface
Ol ~e' item, a'o,lanl~

PACKAGES
Ml c,oIOlJ AlR ·1V<c ·20IC-54
AEA CPl to, Vic- 20IC-64
~ EA Microamtor PaTcn MAP-M

SOFTWARE
Kanlronic s Hamtext
Vlc ·20, C'64, Apple cxu
Kanlronic s Ha m s olt/A mtor
V'c-20, C-64, IRS-80co'or Ata " 6995

Kantronic s Hams olt
Voc- 20. Apple Atan, TAS-BOC 11-99 CAll

Micro lo g Air Disk
V,c-20aoc (-54 Dis, 39.95
CMI"dge 56.9~

AEA
MBAl e,l V<c· 20o, C·64 79.95
MBA- lo' 64 8995
Marsle,t Vlt-20 0' CoM 7995

Dr. OX by AEA 9S.9~
D,_ OSQbyAEA / 1.95

HARDWARE
MFj 1224 "" t~ MfJ C-MI V-20son/9 9S
I>.'FJ l n 9 CA LL
KanlronlCs 1"1", lace II 210.%
AlA CP- IOOI " te~ace 284 95
AE AMPI Moe,opJl, h 11995
AfA CP-l tolerl ac. 179.95

HY·GAIN
FACTORY REBATE

F,om 1 Aug 1030 Sep 1985

100/0 Factory Rebale on
TOWERS

ROTATORS
ANTENNAS

(lm,'M 10 one ilem per '3legory

2~9 95
299 95

34 95
34 50

Call
24B .95
169 95
27495
195.00
341 00

TEN-TEe
11i1r

KDK
FM2033 an. 25-" art
FM24 0 2",_zs-watt
ST l C Leat"e, Case tOf S1 142
5M3 Spea. e, Mil' to! ST 14,

BEARCAT
Nel" lOOn Handheld
260 te-enmOOile
201 16-, han" el fa" craft
2020 40-chl a"ctatt
2tOXl
300 50-en scannerIai'cra1t

SONY RECEIVERS
2002 SWLRece,,"' 209.95
2010 SWl Rl!Celver 279 95
49 10 SW LBeceiver B9.95

REGENCY
New Al060 10-ch 6-band 99.95
MM ODO mobt le 30- 900 MHI 389 00
HX1000 20-c h Handh~ ld 209.9S
HX2DOO HandMld t20- 9OQ MHI 299.95
MXJOOO 3O- ch, 6-nand mObil. 2to.9S
MXSOOO{{l och 2S-51 2 MH' ""01304 95

l59 12m Si nt ~H a nd held 259.95

Ce ntury 22 CWXCVR 350.00
2 5 1O M od~ IB 41095

sueute Slal'O" 10' OStar 10
CORSAIR II MOOel 561 CAL L
A~GOSY 115250 Dig ital 51 9 95
T~ ITO N 42S Hf Amp t 5'- W CAL L

SCANNERS

[J SANTEe I,.
CA LL
CAll

199.95
229.%
22995

HANDHELDS
IC 02AT2m HT, 10 Memo"e,
IC 04A T440 HTlTf)lJchlOne
IC 2AT 2m HT/Tou cntone
IC 3A TnoMill Hl tToo cnlone
IC 4AT 440 Mill HI lTouchtone

SWL RECEIVERS
RII l imltea Ouam,r.es 599.95

Gene'a l Cove' age Receiver

VHF/UHF
NEW IC3200 201/440 ila nds 489 %
IC 271H100·..-alt 2m XC VR 73l.95
IC 27A 2m com pact mob,le 309.95
IC290H h ..- Tai l -moo~ 2m XCVR 479 95

HF TRANSCEIVERS

NEW IC ns Hf XCV R CALL
IC151 HFXCVRtGen C"" ACVR 11/9 00
wun PS35 Inslal l"" t29'9 00

IC 74 5 1599,
HF XCVR / Gen CO\I RC VR

IC 271A Specoal S59 9S
AII-mooe 2m Transce"e r

MARINE
M12 12-, h P'ogfJmmanle HT 219.9~
M2 76 ·cnannet Syntne"lec liT 261 .95
MBO?5·walt all·channel S,anne' 381.26
MaOC C()m me" iJ IM80 4~9 . 95
New MS all ,chon nel HT 325 95

HANDHELDS
fT 209AH 2mHT 299 95
f REE FT S-6 Tone Encoder wlln eacn FT
2 0 9 R H

All accessones ," stoel<

VHF/UHF

FT757 1l FXCVRwit hmic 599.%
wIIOGe"eral C""e<a ge ACVR

Include, CW '-eyer, AM/ FI>! , CW1,II.r

NEW SCANNER
FAG 9600

GOOllnUf)lJS Co,erage
so MHI-905 MHI All mod e

SWL RECEIVER

NfWFI 2l0 RH2m. 45,watl 369 95
Ve'j small mob ile ' ig

NEW FT 2l00AH25'"ati 499.95
OUJI- ban d 2m aM 440

NEWFAG 8800 SWL Recell'e' 510.00
VHF CoovMe'S. Ac~"e AmenttaS aV.1i11 0Ie

FT980 CAI SjSlem 1439.00
AC Powe, Supply, Full B,eak- ,n GW
SSBI AM/FM/FSK Speecn wccesse-

Fln6~fo,2m IS995
IOpI IO"al modules tor 5m, 430 ,440 MH l l

Sreat lor Sarethte Wa< '

HF TRANSCEIVERS

NEWTS-94 0S HF r"msceove' CAlL
W'I ~ Geo",.i Co",rag" R,",e1 ""r

TS ·9JO$ ~f l raoscm er CAL L
W'T~ Geo"rat C""era ge Rere,,"'

15-4, OS HF T" n, ce,, ", SUPERSPEC IA L
\'II,ln Gene r,1CO'Ve<aQe Rec,ever

TS- a30S I'an" ",er CAL L
'60 ·10 Mete, W,t~ P\J",e' SupplV

TA-79501/930 CAL l
2' meTe, Moo," UOII S 4 ~ "r 2, WallS

TR-9 130 ?m AII-mooe. 25 Watl s CA LL

IS 711AITS-811A CALL
AII'm <Xle Tran'C6"e's

zm I)l 70cm mob,le ()f bas. stallon

HANDHELDS
IA 2600A2m f Mt raoscewer CALL

W,th m~mo"es , LCO, Sca"

TS -5JOSP 160-10 Meier XCVR CALL
W,T" Po~'e r S u~pll & NOlen f IlTer

RECEIVERS
R-lOOO. R-&OO. R- IOOO, R- l l CAll

General C",erage Aece lVels

TIt-21A ,1 ATITH- 4IA, 41A I CALL
2r"lI/Ocm Ultra-compact fM T'ansce" er

HF TRANSCEIVERS

I,
t-.. '

Il"
I

Hald 1o gel th,ough on OUI 800 number? [illl b~fole 10 '.m . or .!Ie' 5 p m or'il l/ Out regu'a, number II VOtJ pay fl){ 1M C.II aM ()Tder.

KENWOOD VAESU tf #] II C O M I

Get Crackin'-Gobble Up These Nutty Deets;
Think ahead-order this month for Christmas.

For Orders and Quotes Call Toll Free: 800·336·4799
Virginia Orders and Quotes Call Toll Free: 800-572-4201

.",.-
Ou ' associate 'l<lre
DavIS '" JacK' O" Road P.O Bo'293
Lacomoo, I f)IJ i,,ano 7044S
'" lormatlOn & Se'v,ce-I 5041882- S3SS

h lms: 110 personal checl<, ",repled
PriceS oo nor i nclude , n,ppm9 UPS
COD lee S2.3~ pe, package. Pr'Ces ale
suOWcr to c~ange wllMul no/'Ce or
o/Jl,qar'Qn . ProduC15 are nor sold II){
evaluaMn. AUIllQfrled relu rn, a'e ,uO'
lecl to a 15" ,"sloc"mg and handlIOg
lee dM credl l Will be "sued 10 use on
vour nexl purc:hase E ~'E suPPO,ls 1M
manu lacl urers ' wdrranr,es fo gel a
wpy 01 J wa" anly pnl){ 10 ourena""
call cusrome' ,ervrce al 103-643- 1063
JOG ,I will be l urn,Shed ar no COSf

SeM 3 n ' slamos 10' a Ilye'
Q-,aler InQulne, In" led

13646 Jellerso" 0,"" H'g" way
WOOd OflOge, V"gwra ?21 91
,"Iorma t lo~ & Serv,ce: 17031643·1063
SloreHnu" Mil 10 a m. - 6p m

WF 10 a m - B p.m
Sat. 10 a .m ~ 4 p.m

DrCe' 1I0u's: M-f 9 a.m.-? p 01
Sato'daj 10 a.m · 4 p.m =

ATIr.T ~
PHONE CENTER ~

389 95
1 18~.00

169 95
113295

New VHF/UHF Amps
'rom TE Syslems

with Low Noise
GaAs FET Preamp

Call 'o r Ouoles

AMPLIFIERS

AMERlTRON HF AMPS
Al80A 1200 wan 659.95
ALB4 Hf Amp 160-15 38995
AL I2oo 1 5 ~W Amp 1399 9S

KENWOOD 1l9~2 2'- W CAL L

AMP S UP P LY
LA IDOOA160-15m Amp
l KSOO NT HFAmp no tune
AT 1200A 1200 PEPTune'
LK5DOlB l .5 I< Wn,pe rsil

TOKYO HY·POWER
VH F & UHf amps CAl l to, Ouales

DAIWA
l A- 2035 2m Amp l,n 3000t 58 9S
LA -2035R2m Amp wIIO p,.Amp 74 9~

MIRAGE
B,3A2mAmpllt,er2 '30 8495
B10f62mAmphl,er 10-160 24295
B30162mAmplrl,er 30-160 199 95
D IOIO~ UHF AmplN connector, l79 95
B2152m Amp zm. 150 001 245 .95
A IO I~ 6mAmp ' lO in, 150 0ut 24? 95

YO C OM AMPLIFIERS
:' wallS in. 30 waT15 f)IJ t 2m Amp 69 95
:' wall, in_f>() waus out 2m~mo 107 95
2 waTIS in. I l 0 walts 001lm Amp169 95
200mWin, 30 walls oot 2m Amp 64 90

459 95
210 95

FOR PACKET
AEAPKT1 Pac ,-el COnlrol le,
KanTlon,cs Pac ,-el Conlloll e,

ROTATORS
AII"nce HD73 105 00
Kenp' GKR 500 Ele,aMn ROlalO' 159 95
Hj-Ga,n Ham IV CAll
Hj-GJ'" Taill wl5 te, 1'1 CAL L
Hy- Ga,~CD45 11 can
Hy -Ga," Healty -dulj 300 CAL L
Buy an /IF Beam & gelan HD73 lor S99.95

• & W
315 6-pOSITion Coa , Sw,Tch 23.50
425 I ,-WLOW Pass Fille r U 50

A S TRON POW ER SUPPLY
RS IA 499~ AS20M 10495
RS12A 6995 PS35M 1 4 9 9~

AS20A 89.95 VS20 M 124.95
RS35A 1 339~ VS 35M 169.95
RS50A 189 95 RS50 M 209 9~

AMPHENO L
Con nectors ot all l< lMS '" sloe, CAll

OAIWA/M CM /J .W. MI LLER
CN-520ICN-S40 Meters 59951699~

CN-620BIC N-630 Meiers106 00/ 12600
C ~W4 1 9Anlen"aT""e'500 W 1749S

BEN CH ER PAODLES
B lac ,-I C ~,()me 38 9S14B.9S

BIG DISCOUNTS
TELEX HEADPHONES

Procom 350 Procom 450
P,ocom 250 and olhers

Ca" 10' 0"' nnces

TOWERS

• Ca ll
lor ou'

lOW pfl(:e,

Se ll -sup l'orling lowe , s :
HB X40 40·1"",1wrtn Base 198.00
HB X48 48-leet w,ln Base 2M 00
HB X56 S6-Ie€t w,Tn Bose 33S.00
HDBX40 Higher loaOw,tn Bose :'48.00
HO BX48 H,ghe, load w,tn Base 32500

Oroer BX. HBX. HOB! m sloe,
Guyed loldove r lo wers :

FK25Sa 5B -t"",1 lSG 940.00
f K45S45 4,leel 45G 1?9600

Olher sees et s,moar sayrnQs
FoIdo""" snooee fre,ghl pa,O

tO S o'goe , wesl 01 Ine RncKre,

Slr.ig hl Se c lions:
20G SI' a,gnl 5eo:1 lon 37 95
nG St,aognt SeClion 4B 95
40G Slro,g"t Secl ion 10'l00

Co mple te Towef P"k.ges CAL L

"Unarco-Rohn

C A B LE BY S AX TO N
AB:'13 Mil Spec 29'111
AG81U Foo m95% sn ,. ,o 25'Ilt
8-w"e Rol aIOf2 #IB,6 #22 11'111
M,n,-8 95% S~ le l d 13' I lt

C A B LEW AVE HAR D LIN E Call

265 95
239 95
455 95

33495
419 95

59.95
91 se

CUSHCRA FT
AJ3·e l ,me"11O· 1~·20m 205.00
A4 4-eleme" t 10-15-, Om 264.95
A31O- IS-20m Ve rl ical 25695
214eSSBnl oWBf Mlm Boome,s 73 00
~RX-2 B 2m Ringo Aa oqer 34 9 ~

A3219 ?m Boomer as 00
KLM
K\34A 4-elemMt 10-1S-~Om
KT34X A6·ele menl 10·15-20m
2m-In l l-element 2m
2m·t6L BX16-elemen12m

MO SLEY
Cl · 33 3-element T"oond Beam
TA- 33 3-element 10-1 , -lOm
P'o 31 I-element I0·1~ ·lOm

MORE A N TE N N AS
AEA Isopoles CALL
AVA~TI HM1, 1 3G 2m on -glass 3 1.9~

LARSENl M '150~18 Ma9 Moo m 3995
MI NIQUADHQ- l 1419S
BUnER ~ U I Hf5V10-BOm Ven 109.9~

BUTT ERNUT HF3 B2- ele Beam 16995
FOAOSCAA Oy Cusncratt & KlM CAL L

HUSTlER
6-BTV 10·80m Vert,C<) 1With 30m 128.95
S-BTV 1O-80mVe,tlcal 108 95
MOBI LE RESON ATORS Slandard Soper
10and lSm~le' 11.95 1795
20mel.fs 1550 21.95
30 and 40 mele" 11.95 25 95
15 mete's t9.95 36.95

ANTENNAS

HY ·GAIN
391S IH70X 7 . ' . 1O - 1 ~- 20 m CAl l
39SSf ,plore, 1410- 15'20m CALL
OrGer /ly-GJ,n lowe'. /ly -GJIO Jntenna &
Hy-Gam rorar-gel/ree ,hW"og Q" 311
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James f . Taylo r W10 ZH
1257 Wild Flo wer Drive
Webster NY 14580

Improve Your Audio Report
Are you tired of lying to your fellow amateur?Try the QRI

signal reporting system. Let him know what he really sounds like.

lawn ." At le ast it ' s better
t han " He llo, test" !) Since
th is is a plot of sound pres­
sure, a factor of two mea ns
s ix dec ibe ls. The a ve rage
(the solid li ne ) is see n to be
relat ive ly flat up to a bout
1000 Hertz and the n to de­
cline gradua lly with the &-d B
poi nt at 3500 He rtz ,

Fig . 3 ind icates typ ica l re­
sponse cu rves of the huma n
ea r. Curve 1 is fo r a single
ea r; Curves 2 a nd 3 are for
both ea rs - wi t h multipl e
a nd single so urces, respec­
t ively. Curve 3 is the typical
ham s it ua t io n , a sing le
speake r in front of the lis­
tene r. Here , we see that the
maximum sensit ivity of the
ea r is at about 3500 Her tz .
Also, we note that this plo t is
d irect ly in decibels, so the
ear is mu ch more peaked
tha n the voice; the re is a n a l­
most 3o-d B va riat ion from
low frequencies to the fre-

tive ba s is f o r freq ue n cy
compa risons,

Fig. 1 shows spectra for
ty pica l " vo ic e d" vowe l
sounds. Here we note that
for the sou nds " 0 0 " and
"oh" the most p ro m ine nt
frequencies a re the th ird
a nd fifth ha rmonics, respec­
tively, a lthough the fu nda­
men tals are ide ntica l. For
th e sound "ee." however,
there are important ha r­
monic freq ue ncies as high as
4300 Hertz . The " unvo iced,"
or breath, sounds (fo r exa m­
ple , "s ss" ) can be eve n
higher in frequency .

Fig. 2 ind icates the enve­
lo pe of frequenc ies for a
t yp ical sa mp ling o f ma le
vo ices . (I nc identa lly, be­
ca use of their wide va riety
of speech sounds, the wo rds
used for this plot were " Joe
took fa t he r's sho e ben ch
out; she was waiting at my

lou sy? In the pa ra graph s
wh ich fol low I sha ll attempt
to answer these questions
and to suggest a re porting
system which may prove of
practical va lue for the grow­
ing number of hams who are
interested in aud io qua lity .

Frequency Range

The most fundamenta l at­
tribute of the human voice is
the frequency ra nge. As wil l
be pointed out later, there
are oth e r c ha ra c t e r ist ics
wh ich are sign if ica nt, but
from the sta ndpo int of intel­
li g ib il it y the frequ ency
range of the voice a nd the
frequency response of the
ea r a re of sa lie nt impor­
t an c e . The p lots which
follows give us a quant ita-

"00" AS ON " TOO T"
F UNOAMENTAL
F REQUENCY, 1 ~5
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entity whi ch we ca ll a ud io
quality? Can it be measu red
in te rm s whi c h a re mo re
meaningful th an t he co n­
ventional good, average , or

H isto rica ll y, the report­
ing of the audio qual­

ity of voi ce transmissions
has been confined to read­
a bility and strength, to sim­
ply: Can you hear me? and,
Am I strong? However, re­
ce nt a rticles' a nd products)
indi cate an in crea sing
a wa re ness that th is is not
enough-many people
want to hear the " pe rso na l­
ity" in the voice. There is evi­
dence that read abi lit y is
indeed e n h a nc e d by im ­
proved a udio " q uali t y."
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Fig, 1. Frequency components in intoned vo wel sounds.
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Fig. 2. Pressure vs. frequenc y, t yp ical male vo ice.



O nce we have dete r­
mined that our receive r is
capab le o f re pro d u c in g
"good" audio it's fun to tune
in a voice signal and "give it
the works" !

If we are to give a repro­
ducible quality report , we
must apply the same stan­
dards to all signa ls. To en­
sure this it may be helpful to
form , menta lly , a se t of
questions relat ive to ou r five
categories of repo rting. For
example, begin with a famil-
. .
tar voice:

A . Low- Frequen cy Re­
sponse

Are the bass o r low vowel
so u nds fa it hf u lly re pro ­
duced? Does the ba ss so und
smooth endwell-rounded. not
nasa l? Do vou feel tempted to
re t une to try a nd impro ve
lows?Assign 2 if the lows are
excellent, 0 or 1 if not.

B. M id-Frequencies
Do the tenor or treble

tones so u nd s m o o t h, not
peaked? Do these tones ap­
pear to join co mfortably to
the lows? Are the subtle in­
flections of the vo ice ren­
dered well? Assign 2 if the
mid-range is excellent, 0 o r 1
if not.

C. H ig h- Fr eq uen c y Re­
sponse

Are the s-so u nd s (sib i­
lan ts) whist ling natu ra lly ?
Do h ig h- p it ch e d voi ces
so und natural or distorted?
Are the sh-sounds clea rly
different from the s-sounds?
Assign 2 if the highs are ex­
ce ll ent, 0 o r 1 if not.

D. Dynamic Range
Are the strong sylla b les

(vo w e l sounds ) s t ro n g?
Spe e c h processors o fte n
make the breath sou nds
really rancid ! Now, tune to
the unwanted side band . (If
you are using the lower side-­
band, the upper is the un­
wanted stdeband.) Is there
any voice audible here? The
unwan ted shou ld be weaker
tha n the wanted by at least
40 decibe ls. Assign 2 if the
dynam ic range is excel lent,
Oar 1 if not.

, ....
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Reporting

In the a bove paragraphs I
have pointed out that a sim­
plified repo rting of the tech­
nical qua lity of voice
t ra nsm iss ions s hou ld co n­
sider five attributes :

low-Frequency Response
Mid-Frequency Response
High-Frequency Respo nse
Dynamic Range
Audible Artifacts

If we arbitrarily decide
that we wish to give an equal
weight of 2 points to each of
these a ttributes, we have a
neat sys te m for reporting
quality on a sca le of one to
ten! Al so, if we consu lt the
anc ient Q signa ls which go
back to the early days of CW
reporting, we find tha t the
signa l, QRI, refe rs to to ne ­
origina lly repo rted on th ree
levels. let us ass ume tha t
vo ice is enough more com­
pli cated tha t we need five
leve ls fo r repo rti ng ra t her
than three, and presto, our
syste m is clear! QR I = 10
mea n s a b reakdown o f
22222; I haven't heard many
on the ham bands recent ly
who rate such a report !

Now, how do we use this
reporting tool on the air?
First, we must switch the se-­
lectivity of the receiver to
the widest passband avail­
able (lo w e st se lectivity ).
After all , you can't report on
highs if the receive r doesn't
pass the highs, (Fo r example ,
J found that my receiver was
so defic ient in lo w-fr e ­
quency response that I have
s u bs t it u t e d a m in iatu re
so lid-state hi-f am plifier for
the one origi na lly there, and
guess what! I've never fou nd
a receivi ng situation where
it hel ps to switch back to the E. Audible Artifacts
original amplifier!) Tune back to the wanted
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Fig, 3, Typical thresholds o f audibility.

mum-desi red tran smitter­
power output to the co rre-­
sponding unwanted or inter­
modulation-d istortion output.
Thu s, for s ingle-s id e ba nd
t ra nsmiss ion , t he ratio of
wanted sideband to the un­
wanted sideband wou ld be
included in t he dynami c
range-typically in e xcess
of 40 dB for transmitters of
modern design,

Audible Arlifacts

In add ition to the above
catego ries o f attribute s
which contribute, either pos­
itively o r negatively, to the
comforta b le transm iss ion
a nd reception of ama teur
voice signa ls, there has to be
a "catch-all" classification
which covers " no ne of the
above ," I have c hose n to
ca ll this Audible Artifacts ,
He re, we find a range of e x­
t raneo u s aud ib le di stra c­
tions ranging from slight ly
a nnoy ing or fatigu ing
sounds to major anomalies
in the signa l which can mask
or interrupt reception. These
include aud ible distortion,
sounds due to switching o r
handling of the microphone,
breath sou nd s due t o ex­
haled syllable s spo ke n di­
re ctly into the mike , and
background noise from fans,
c ha irs , kids , etc . Also in ­
cl u d e d in thi s category
would be a number of e lec­
tr ical ly-generated artifacts
suc h as hum, rf feedback ,
and osci lla tio ns of various
types,

Now t hat we have pro­
vided an elementary bas is fo r
classifi cation of the principa l
co ntributors to o r detractors
from good audio quality, le t
us co nside r how one might
generate a meaningfu l voice
reporting system.

qu ency of max imum senst­
tivitv!

No w, wh at ha ve we
lea rn ed from all of thi s?
Well , quite a lot! We've seen
tha t t he voice frequency
spectrum above 2500 Hertz
is rich in ha rmonics of the
low tone s in t he t yp ica l
voice and also in the sibilant
sou nds. Also, we have seen
that the ear is relat ively in­
sensitive to the lower audio
frequenc ies. Therefore, any
report ing system fo r audio
qualit y which we devi se
should give primary atten­
tion to both the highs and
the lows, as well as to the
mid-range audio.

Dynamic Range

For ou r pu rposes , the
term "dynamic range" will
include two conno ta t io ns :
(a) the ratio o f significant
s peech-sound amplitudes
and (b) the rat io of desired
signa l to undes ired di stor­
tion products.

Re ferr in g t o the f ir st
meaning. the dynamic range
of voice is just the ratio of
the strongest vowe l sounds
to the weakest or " u n­
voiced" so unds. Typica lly,
thi s will exceed twenty dec i­
bels for voice. (For compari­
son, music can exceed thirty
decibels.) Dynamic range is
a natural and desi ra bl e
voi ce cha racte rist ic which
a d ds s igni f ic a nt ly to the
co mfort o f co nve rsa t io na l
speec h . The so-c a ll e d
speech processors in all-too­
common use today have the
quest io nable funct ion of ell­
hancing the weak syll ables
of speech sounds , thereby
acti ng to destroy the natural
dynamic range, In all consid­
e rations of aud io qual ity for
amateur radio, the key word
is "comfort." After all , we
a re dealing with a hobby.

Ref erring to the seco nd
connotation, P. E. Chadwick
sta ted in a recent article that
" , , .t he te rm , dy namic
range, now means a ll th ings
to a ll men , and almost any
meaning desired can be at­
tributed to i t!"~Accordingly,
I will include in "dyna mic
range" the ratio of maxi-



tempt to provide a system of
report ing, numerically, th e
aud io qu ali ty of radiotele­
p ho ne signa ls . A Q signal
w hich has fall en into d isuse,
QRl has been resurrected to
hel p in t he process. It i s
hoped that thi s suggest io n
wi ll lead hams to insist upon
imp roved vo ices in t heir
loudspeakers! •
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Conclusion

This brief art icle is an at-

Hav ing ca refully eval u­
ated the signal, we are now
ready to give the Q RI report .
The report is just the sum of
the f ive numbers ass igned
above - a TEN is perfec t ion
(ju st l ike in the Bo Derek
movie of the same name).
Less than ten needs some ex­
planation. For this it may be
helpfu l to give the f ive num­
bers in sequence as, for ex­
ample. Q RI:8 = 12122 wou ld
mean a clean signal w hich is
somewhat def ic ient in lows
and hi ghs.

sideb and and l isten c rit i­
ca lly to the voi ce. Do you
hear any d istort io n, ec hum,
ba ckgrou nd noise. o r anv­
thing else wh ic h shouldn't
be there? Tune off e i t her
side of the signa l - is there
any carrie r. splatter, or other
abnormal broadening of the
signa l? A ss ign 2 if no art i­
facts are presen t, 0 or 1, oth­
erw ise.
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Rick Littlefield K1BQT
Box 114
Barring/on NH 03825

Conjure an Rf-Genie
73's Weekend Spec ia l: A 3-22-M Hz signal generator/

i- f al igner you can build in under two hours.

The Cenie in operation.
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A gOOd signa l generator
is essentia l for anyone

w ho bu ilds or rejuvenates
ham-radio equipment, How­
ever, new generators can be
extremely expensive -and
older surplus uni ts can be
large and unwieldy. If your
needs are modest and your
bench space l im ited, why
not rol l your own?

The "Rt-Cenie" is a com­
pact home-brew generator
covering most popular HF
and i-f frequencies. A veri-

able oscillator covers 3,2 to
22 MHz in two bands -pro­
vidi ng cove rage of 80
through 15 meters plus most
crystal-filter f requenc ies.
Optional 455-kH z and 10.7­
MHz crystal osc illato rs can
be switched on-line for pre­
cise i-f alignment. Cenerator
output is on the order of 4
vol ts p-p i n to a SOD-O hm
lo ad . A simple voltage-d i­
vider attenuator controls
the generator's output level,
and a second output pro-

vides suffic ient drive for an
external frequency counter.
The Cenie is powered by a
single 9--volt battery, and an
LED ind icates battery con­
d ition whe n the u n i t is
tu rned on. Because the gen­
erator is self-contained in an
aluminum box, rf leakage is
very low.

Circuit

Q3, 4, and 5 make up the
oscil lator and buffer stages
of the va riab le-f requency
module. Th is is a standard
" h an d bo o k " vfo c i rc uit
which has been mod ified to
cove r a w ide freq ue ncy
range. The LC ci rcuit con­
sists of tapped to roidal in­
ducto r L1, du a l-section
capac itor (1 , and a 3PDT
miniature togg le switch. Os­
cill ato r stabi lity is suff icient
fo r most short-term align­
ment jobs. However, long­
term stability cou ld be im­
proved by substitut ing a
T5()...6 core for the T50-2 core
at L1 and by substituting a
quality wafer switch at 51 .
For f ixed values of C, NPO
ceram ic capacitors are more
stable than si lver mica.

Crysta l osc illators Q1 and

Q2 are adaptations of sim­
p le u nt uned bfo circuit s.
The 455-kH z module uses a
cerami c resonator in pla ce
of a crystal. If a crysta l is
substituted, a much larger
netting capacitor is required
to produce suff icient t rim­
ming range .

Slid e sw it c hes activate
the d esi red osc illator, 52
switches between the vari­
ab le and f ixed oscillators,
and 53 se lects the f ixed os­
cil lator frequency, A single
DP3T slide or rota ry switch
could replace 52 and 53 to
provide a more straightfor­
wa rd switc h ing a rr ange­
ment.

The attenuator is a simple
voltage divider control ling
the oscil lator output level.
This provides a wide range
of signal outputs for casual
alignment work . For more
cri t ical app lications, a step
attenuator is a worthwhile
addit ion (refe r to pages 25­
42 in the 1985 ARRL Hand­
book for a possib le design).
A second attenuator adj usts
si gn a l l ev el t o t he fre ­
quency-counter output. This
is set to the min imum level
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prec ise frequency on the 20­
o r 15--meter band becomes
very touchy due to the lack
of bandsp read .

Conclusion

The "Rf-Cenie" was de­
s ig ne d to f iJI t he perfo r­
mance gap between older
" kit" generators and expen­
sive lab-q ual ity units. It pro­
vides stab le coverage of the
more popular HF ham bands
and offers crysta l-contro lled
accuracy o n the two most
com mo n i-f fr equ en ci e s .
Many opt ions can be ad ded
to s u it t h e ind ividu al
builder. .

..
2>02222
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Inside view o f the Genie.

Operat ion

The Genie is very simple
to use. When pa ired with a
fr eque ncy c o u nte r, a cc u­
ra c y is a fun ction of t he
counter's readout. Since the
vfo is heavily buffered , the
gene rator rema ins stab le un­
der va ry ing loads. The o nly
problem I ha ve encountered
is a fun ction of the ge ne ra­
tor's wide frequency ra nge.
Setti ng the generator to a

with miniature d ip leads for
co nnec tion to the c ircuit un­
der test, a nd the other with a
BNC connector fo r connec­
tion to a frequency counter.

•

".

" < •..,

•
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Fig. 1. Schemat ic forthe "Ri-Cenie."
73 fo r Radio Amateurs • November, 1985 33

switch, frequency coverage
of the generator could easily
be extended and spread out
over severa l bands .

Ca lib ra t io n of the vari ­
able osci lla to r was accom­
pli shed with the aid of a
frequen cy co u nte r. Some
manipulat ion of t he t rim­
mers on C1 was necessary to
butt t he beginn ing of t he
high-frequency band to the
end of t he lo w-freque ncy
band . Once the ran ges were
e stablished, the freq uency
scales were marked o n the
panel. I used Presstvpe dry
transfer letteri ng - a pains­
taki ng exe rcise tha t took a
cou p le of ho u rs to com­
plete. Although this gives a
professional appea rance to
the comple ted unit, a pa per
sca le marked in penci l or ink
would be just as function al.

RG-1 76 mi niatu re coax
w a s used for t e st ca b les .
O ne ca b le is t e rm ina te d

Construction

Since sma ll size and sim­
plicity were desirable fo r my
applica tion , I built the gen­
erator into a compact 2" X
4" X 4" case. To reduce the
chance of leakage, al l of the
lo n ge r rf le a d s we re
sh ie lded. Overalllavout was
not c ri tic a l - bu t norma l
precautions were o bserved
when asse m b ling the vfo
sec t io n. Vfo co m po ne nts
were ca ref ully secu red to
en sure mechanical sta bility,
and the boa rd was mou nted
as dose to the bandswitch
and tun ing ca pacitor as pos­
sib le . Le ad s to t he ba nd ­
switc h, tun ing c a pac ito r,
and inductor were form ed
from st iff bus wire and kept
short. The vfo inductor wa s
mounted on the switch it­
se lf. held firmly in place by
the mounting leads.

The tuning c a paci to r I
c hose is part icularly well
suited for a signa l generato r
since it has two sections with
d ifferent capac ity range s,
built-in trimmers, and a re­
duction d rive. It is available
from BCD Electro for $2.25
and comes complete with a
tu n ing knob and poi nter.
Wit h a litt le experimenta ­
tio n and a different band-

requi red fo r stable readout
on the counter across the
generator's range.

Zener 01 a nd LED 0 2
make up a si mple off/on a nd
battery-statu s indi cator.
When battery voltage falls
below the vo ltage threshold
established by the zener. the
LED no lo nge r illuminates. A
j k se ries resisto r limits lED
brightness in order to pro­
long battery li fe.

Parts List

RFC1- 1 mH, MlIIer 70F103A1, Radioki t
RFC2- 10 mH, Miller 70F102A1 , Radiokit

Y1- 10.7·MHz crystal, Type GP·1 , Cal. #4331626, Inter­
na tional Crystal Corp., sa.67 each

Y2- 455·kH z ceramic resonator, CS B·455E, Radio
Shack

L1- 38 turns #28 on T5().2 (taps at 4, 10, and 17 turns)
Cl- 15- 90115- 200 pF with tr immers and vernier. BCD

Elec tro, $2.50 each (p. 28, Cat. #73)
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lANCEJOHNSON ENGINEERING
P.O. BOX 7363

KANSAS em; MlSSOum, 64()30

D-LAY-S

The "Ground Plane One"
is a ten inch diameter, 24

point, cast alumaloy, buss used to att~ch the radials
of any vertical antenna.

Enjoy the benefits of a professional looking
ground system for only S24.97.

An easy to install delay
circuit , that works on the

CDElHYGAIN HAM n, III, IV, and TAIITWISfER
rotor systems.

This system mounts inside the control box and
inserts a five semnd delay into the brake circuit
Only S2 1.95

The finest CW keyer at any
price , the famous

·'Kansas City Keyer" masts 1500 charaders of
memory, 14 buffers and full programmability.
' T he Co n testers Choice"
This 6502 microproces'
sor design bas 32-K of
cprom and lfi.K of ram.
Using simple m;cr friend­
ly programming , the
owner can automate
most contest operations,
and much more,

Complete KGI systems begin at only S2 19 .95

YISA' _

Call or Write
JAN CRYSTALS

P.o. Box 06017
Fort Myers

FL 3391JlS;~17

(813) 936-2397
Since
1965

AM . ~'ET

$9995

NO TV
NO RADIO

NO ANTENNA

CW BAND SIMULATION
THAT IS SO REAL YOU
WON'T BELIEVE ITl

• Use With a Commodore C~

64, a TV Set, and a Key or
Keyer

• Improves Operating Skills

• More Fun Than Any Other
Morse Trainer
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• Experience the Thrill of a
"Dxpedttton" Without
Leaving Your Shack

• Ideal for Travelers­
Operate Anytime You
Want

• Award Certificates Are
Available for Verified
Performance

"TUNE IN" THE WORLD
OF SPECIALIZED

COMMUNICATIONS!
Now published "monthly" 10 Urnes

per year, SPEC-COMIIl readers are kept
up-te-date in a world of fast moving
modern technology.

Why not give us a try? Back issue
samples are available lor Just $2.00 ppd.
(Master Article mcexes add $1 .00).

Special Six Month Trial Subscriptlon
-$10 .00. U.S./CanadaIMexlco Annual
Subscription $20.00. (Foreign Subscrip­
tions slightly higher).

SPEC-COM"
Amateur Radio Specialized

Communication Journal
P.O. Box H

Lowden, Iowa 52255
(319) 944-7669 (Membe~hip Servicesl

Providing full , in-depth
coverage 01 these modes Is our
business and we've been do­
Ing It now for over 19 years!
And now we're expanding!
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Thousands of "Ham Radio"
operators across the country
are enjoying "Specialized
Communications " modes.
Whether It's FSTV, SSTV. FAX,
OSCAR, EME, RTTY, PACKET
or COMPUTERS, today's Radio
Amateur Is a highly skilled
Communlcallons Specialist!

ADVANCED ELECTRONIC
APPUCAnoNS, INC.
P.O.B. e-21SO
Lynnwood, WA 98038
(208) 775-7373

TELEX 8972488 AEA INTL

• Simulates Real Morse
Two-Way DX Contacts

• Plugs Into C-64. SX-64 or
C-128

.FUN, FUN, FUN!
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n,ASTRON
I~ CORPORATION

2852 Walnut Ave. , Unit E
Tustin, CA 92680
(714) 832-7770

Canadian Distributor
Eoslcom Industries, ltd.
4511 Chesswood Dr .
Downsview , Ontario, Canodo M3J 2V6
(416) 638-7995

PERFORMANCE SPECIFICATIONS
• INPUT VOLTAGE: 105 - 125 VAC
• OUTPUT VOLTAGE: 13.B VDC::t Q,05V011s

(Internally Adiustable: 11 -15 VOC)
• RIPPLE: Less than 5mv peak 10 peak (lull load

& low line)

INSIDE VIEW- RS.12A

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUAUTY • RUGGED' REUABLE •

RS and YS SERIES
SPECIAL FEATURES
• soua STATE ELECTRONICAllY REGULATED
• FOLD-BACK CURRENT UMITING Protects Power Supply

non excessive current & cominuous shorted output.
• CROVv'BAR OVER VOLrAGE PROTECTION on all Models

except RS-4A.
• MAINTAIN REGULATION & lOW RIPPLE at low line

input Voltage.
• HEAVY DUTY HEAT SINK' CHASSIS MOUNT FUSE
• THREE CONDUCTOR f'O'NeR CORD
• ONE YEAR WARRANTY . MADEIN U,S.A.



John Reed W610J
770 La Buena Tierra
Santa Barbara ( A 93111

Operate OSCAR on 10 Meters?
It's a snap - all you need is

this versatile satellite con verter!

----,
lO ll " ATH
I
I

00 '

TI
'O' I OR ,vE

I "O~ ' T OR, ,,,
I
I_ _ _ ...J

La adjustment while listen­
ing to the sate ll ite response
will re s ul t in tra nsceive
tracki ng.

It sho uld be noted that
satell ite sideba nd reversal is
accommodated with the
transmitter mixer La on the
low side and t he receiver
mixe r La on the high side of
the o pe ra ting fre quencies .
In actua l operat ion , and
with my pa rt icu la r HF tra ns­
ceiver, I can hea r the tail end
of the satell ite response as it
is de layed fro m t he lo ng
propagation path. Success
of this fea t ure requir es a
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neou sly the La (loca l osci l­
la to r) freq uency is lowered
by 10 kHz. Without the fre­
que ncy shift. t he received
sa t e l lite re spon se woul d
have the sa me frequency as
that of the test source.

M isa lign me nt of the
t ransm it /r ece ive freque n­
cies caused by Dopple r shift
or m ino r equ ipment var i­
ances are co mpensated for
by a receive r La frequency­
trim capabi lity. Tu ning the
rece iver to the fr equency
correspond ing to the trans­
mitter LO shift (29.660 kHz)
a nd tr imming t he re ce iver

"o- ..~ .

..~.'6

' "51 4054..

ing dev ice. No other spec ial
test equipment is required .
The critical frequency-a lign­
me nt measurements can be
made us ing t he HF trans­
ce iver ca libration.

How It Works

Co nfi rming access in t o
t he OSCA R-10 sa te ll ite re­
qui res simu ltaneous opera­
tion of the transmitter and
receiver, complicating th e
HF t ransce iver conve rsion ,
The method of solvi ng thi s
prob lem is ind icated in Fig.
1. Access is confirmed by
switch ing to a test mode
whe re a sepa rate 29.6-MHz
sou rce activates the trans­
mitter mixer whi le strnulta-
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The transceive mode of
ope rat io n is a wor t h­

while convenience -you're
on that DX station without
causing those Q RM-type fre­
que ncy-a lignment t uni ng
whi stles . Thi s 435 ·M Hz
t ransmit converter has a n
ou tput of over 2 Watts, and
the 146-MHz rece ive con­
ve rter featu res a low-noise
GaAsFET preamplifier. Most
of the parts can be p u r­
chased from Radio Shack,
and the others a re read ily
avai lable by mail o rde r. I
have included in this article
descr iption s of a test assem­
bly for eva luating frequency
spect rum and a s im p le
du mmy load/power-measur-

DOw ~

' 06.0-'

Fig. 1. Concept block diagram.
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transmitt er hold time of less
than 200 ms. This type of
cross-check for sate ll ite ac­
cess is useful but it is not a
requirement.

Fabricated Methods

Etched li nes are avoided
in the UHF stripline circuitry
by using a glue-down strip­
line technique. Strips are cut
from double-sided gla ss PCB
of the size normally associ­
ated with etched-circuitry
dimension s . One s ide is
smeared with glu e a n d
firmly pressed against the
base PCB. No de connection
is required between the glue
inte rface . De isolation is
provided by filing a sma ll
groove in the stripline foil
and so ld e ring the related
coupling ca paci tor across
the groove. Tests indicate
the perfo rm ance t o be
equ ivalent to that of e tched
circu itry. Components other
than str iplines are mounted
using small PC pads glued to
the prima ry PCB, the parts
soldered d irectly to the pad
foil for inte rconnec tion and
su pport . Thi s fab ric at ion
meth o d is exceptiona lly
f lexi b le . If a mi sta ke is
made, si mp ly lift the strip­
line or mounting pad wit h a
knife and ma ke the neces­
sa ry change.

HF Transceiver Interface

The HF tran sceiver is op­
e rated at the m inimum
power leve l tha t does not
co mp rom ise it s perfo r­
man ce . Only 0.5 Watts is re­
quired for t he converte r,
therefore most of the power
is dissipated in a dummy
load . The interface includes
two capacitive variable a t­
tenu ators, each adjustable
from -10to - 30 d B. One is
adjustable to provide opti­
mum transmitter co nverte r
drive. and the second, used
to protect the receiver co n­
verter from high rf levels, is
normally operated at max i­
mum attenuation . Their ef­
fect on load impedance is
minimized by co nnec t ing
them through a short a-inch
cable to a T-co nnecto r on
the dummy load.



Transmit Conve rte r

The transmit converte r LO
sta rts with a 45 -M Hz vxo
(varia ble c rysta l osci llator).
The no rma l operating fre­
q uen cy (45 ,05 45 M Hz ) is
es tablished by the tr im ad­
justme nt, ( 1, and the test
freque ncy (45 ,0556 MHz) is
tr immed by a 2N3053 con­
nected to opera te as a var­
acto r. In the test mode, the
varactor is switched by relay
1 to a 5k potentiometer fo r
frequen cy tri m.

The vxo is a very useful,
stable. and rel iable device.
However, two precautions
are required. First, it is ve ry
se nsit ive to common ca pac­
itance at the crysta l induc­
tance junction. Due to this,
a nd to reduce stray ca pac i­
ta nce, 1 have avoided using
a st a nd ard crysta l socke t ,
making one using pins from
a n o ld min ia tu re tube
soc ket. Al so, ca re has been
taken to isolate the crysta l
from the mounting PCB.

Seco nd , it li ke s a s low
t urn-on. This is accom mo­
dated in the c irc uit using a
zzo-Ohm. l 0Q0--mF filte r in
series with the supply volt­
age. The vxo is followed by a
buffer, tripler, a nd amplifie r.
The BFX89 was chosen fo r
these stages due to its high
perfo rmance and because
it's ava ila ble on the surplus
market at low cost. The 1 35~

MHz amplif ier has a n o ut­
put of 150 mW.

The Q6 MRF629 used in
the 405-MHz tripler has two
unusual features. Fi rst, the
emitter is t ied to the TO-39
case, a nd soldering it to both
sides o f the double-sided
mou nting PCB provides ad­
equate heat sink. Second, it

The dummy lo ad is
twenty 1/2-Watt, 1k resistors
connected in parall e l. They
a re clustered arou nd an RG ­
58 /U cable, solde red t o
two 1-1/4 1/-diameter plates.
The plates are para llel and
spaced the length of the re­
sistor. The complete assem­
bly is immersed in a pint of
cook ing o il. Th e dummy
load ca n a bso rb 100 Watts
for short periods.
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Fig. 5. Ampl ifierlfi lter circuit
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Fig. 4. Transmit converter layout indicating glue-down mounting-pad and stripline loca­
tions.
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c o n ta in s Fara d a y s h ie ld
d iodes between the collec­
tor and emitter fo r the pur­
pose of isolat ing the base
input from the co llector.

When o perati ng below
the rated voltage , the d iodes
fun ct ion as ve ractors: the
tran sistor then ope rates as
an effe ct ive freq uency mul­
tiplier (Motorola EB70A). In
the c irc u it, the t hird ha r­
monic is picked off by a
high-Q strip line, L11 - C10,
and induct ively coupled to a
second st ripl ine, L10-C9.
that is connected di rectly to
the MRF629 col lector. The
output is over 0.5 Watts .

The 1N914 SBM (single­
balanced m ixer) uses para l­
le l diodes to increase the
power-handl ing ca pab ility.
The 180 0 phase shift is han­
dled by two 1/4-)" striplines,
L12-L1 3. Phase-nu lli ng trim
is by C12, and amplitude­
null ing tr im is by C13 . They
can be ad justed to provide
4O-d B rejection of the LO at
the SBM output. However,
under dynamic operati ng
conditions as a mixer, the
reject ion is red uced to ap­
p ro ximatel y 20 dB . The
domi nant output a t the low­
Q stripli ne , L14 - C14, is ap­
proximate ly 100 mW at 435
MH z . Atte nuati o n of t he
376-MHz image is about 6
d B.

TP1 is an inva luable test
p oi nt . It conf irms p rope r
SBM d rive by the LO (10 V)
and the LO + signa l (13 V).
The SBM signal is from ei­
ther the HF transceiver o r
the test source as switc hed
by re lay 2 or relay 3.

The test source has a max­
imum output of 1 Watt at
29.6 MHz . In norma l ope re­
tion it is ad justed by a poten­
tiom eter in the d rive r supply
voltage to about 0.5 Watts
to the SSM.

Amplifie r/Fi lte r
Assembly

A fi lter is requ ired to dis­
criminate against the SSM
405-MH z LO le aka ge and
the 376-MHz image. There
a re actuall y two filters, each
ha vin g two a ir-ga p high-Q
str iplines. Ea ch of the filte rs

can be adj usted to provide
2o-dB isolation of the 405­
MHz LO while peaked a t the
43 5-MH z o pe ra ti ng fr e ­
q uency.

Image d isc riminat ion is
much grea te r. The insertion
loss of each filter is approxi­
mate ly 1 d B. The c ritica l e le-

men t o f t he fi lte r is t he ot her mounting ha rd wa re
home-bu ilt c a pac itor be- associa t ed w it h the st ri p­
tween the two stri plines. It is li nes a re made from vegeta­
ad ju sted for c ritica l cou- ble-c an tin , tin ned with
piing between the two tuned solder. The stripline shie ld
c irc u i ts b y bendi n g the si z e is 13/16 '" x 9/16 '" x
5/1 6"'-squa re plates fo r dif- 2-3/4 ", They a re mou nted
fe rent ca pacity. leaving the st ripli ne ends ex-

The capacitor plates and posed to permit adj ustment
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The preamp lif ie r dua l­
gate GaAsFET was pur­
chased as a surplus MRF966.
Howeve r, the assembly re­
ceived is ma rked TI201/45­
005 and it has different bias
cha racteri st ics. Hav ing no
data sheet, I experimental ly
deve loped operating cond i­
tions r bel ieved to be nea r

trolled by a potentiometer
at the ope rato r position
rather than in the modu le.

The 175-MHz output of
about 100 mW is more than
enough for the DBM (dou­
ble-ba lanced mixer). A 4-dB
pad is used at that interface
to ensure optimum termina­
tion. The diode-r ing DBM
provides excellent port-to­
port isolation even when us­
ing ordinary unmatched
d iodes . Don 't hesita te to
make your own DBM-it's
easy to bui ld. Twist ing the
trifilar wires together before
winding them on the toroi­
da l core will minim ize the
chances of scraping the In­

sulation.

Receive Converte r
Assembly

The receive converter LO
circuit is the same as that
used in the transmit assem­
b ly. The crysta l series in­
ductance is somewhat more
critical due to the larger fre­
quency variance, Also, the
va rac tor voltage is c o n-

Amplifier/Filter Parts list

0 11, 12-MRF629 (MHZ Electron ics)
5-60·pF trimmers (8) (272·1340)
3-10-pF trimmers (4) (272-2338)
C21 -C28-5/ 16~ x 5/16~, 1f16 ~ minimum atr-qap
FT-O.OOl-I"F feed through capacitor (Meshna H30)
FB- ferrite bead (2) (Amidon FB·64-1 01)
Ch6, 9- 10 I"H (273·101)
Ch4, 7-4T #22 wi re, 1I8 ~ Inside dra.
Ch5, 8-15T #22 wire, 1I8 ~ inside dia.
l20, 21, 26, 27- Stripllne 318 ~ x 3 ", input/output tap 518 ~

from end, 1 14 ~ air-gap from mount ing board
L22, 28- lnterconnec t qtue-dcwn st rtpune 1 /8 ~ x 3/4 ~,

groove fi led 1 /4 ~ f rom end to accommodate blocking ca­
paci tor

L23, 29-Glue-down stripllne 318 ~ x 314", beveled at one
end for MRF629 connection

L24, 30-Glue·down stripline 1/8 ~ x 314 ~

Strlp llne material-.059 ~ double-sided glass PCB (Meshna
PCB 28)

Stripllne glue-All purpose adhesive, acetate type (64·2307)
Filter shields-Inside clearance, 13f16" x 9116 ~, length

2·314 ~

Reynolds perforated aluminum (1/8 ~ holes spaced 1/4 ")
Moun tin g bcaro c-e ' x 11~ double -sided glass PCB

(Meshna PCB 28)
s ubcnassts (2)-2·1/2 ~ x 3 ~ x .059" double-sided glass PCB

(Meshna PCB 28)
Subchassis/mtg. board Insulation-Sandwich bag plastic
All fixed capacitors disc ceramic/50 V unless otherwise

noted
All fixed resistors 1/4 W, 5% unless otherwise noted

Manufacturer catalog numbers In parentheses (Radio Shack
and others)

base boa rd. The various foils
are reamed with a large drill
(1{4 inch) to keep the screw
from shorti ng on the fo il.

Insul a t io n between the
two boards is not critica l- I
used p last ic fro m a sand­
wic h bag. Adeq ua te hea t
sink for the MRF629 is pro­
vided by so ldering the TO-39
case to bo th sides of the
PCB. The 2-1 /2-0hm emitter
res isto r is more than ade­
quate fo r dc sta bilization
under al l ope rati ng condi ­
tions. The bias resistors ind i­
cated make an idling current
of approximately 100 mAo
Although t he MRF629 is
rated at 8-dB gain, 9 or 10 is
typ ica l.

1000
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M"" , TOR
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12-220 "2"1
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Fig. 10. U HF dummy load/
power meter.

The MRF629 amp lifie rs
a re identical. Each is mount­
edona2-1 /2 " x 3"separate
PC board for the pu rpose of
isolating the em itter for bias­
ing. The PCB is held to the
ba se PCB with fou r 2-56
sc rews using a third 1/2-inch­
square PC B at each screw to
insulate the screw from the

"SUO" .,"'''''', "

l, l' - OoUB LE S IQlCO GlASS PCB. :VB ;d ' 2 " .,
AIR-GAP F ROM THE PRIMARY MOUHT­
ING BOARO 1211~ ' d . ' ~ 3 / 4 ". PCB)
MA'N TAINE O AT ,,~,• . " 'TH A TO N S
B"Acon AT TfOE END, l . l ' S PACING
liB '" . AIR- GAP, o lOOE CONNEcTION
CENT ER TAP OF L' .

INl4A
"'. ~ 1

Fig. 9. Spectrum mon itor,

of the capac itor s . The
shields are made from Rey­
nolds perforated aluminum
(1 /8-inch holes spaced 114
inch). Forming shields with
this material is easy.

'"

Transmit Converter Parts List

01-2N3053 (276-2030)
02-2N3819 (276-3035)
03,04, 05-BFX89 (MHZ Electronics)
Q6-MRF629 (MHZ Electronics)
07, 08, 09, 0 10- MPS2222A (276·2009)
LM317T- (276-1 778)
1N914 diodes (4) (276-1122)
Yl-45.0556 MHz; Y2-29.670 MHz (ICM 031081)
5-60-pF trimmers (15) (272-1340)
3-1o-pF trimmers (4) (272-1338)
FT-O.OOl-I"F feed through capacitor (Meshna H30)
Relay 1, 2, 3 (275-233)
FB-ferrlte bead (2) (Amidon FB·64.1 01 )
Chl-10 I"H (273-101)
Ch2, 3- 15T #30 wi re on l f2·W l k resistor
L1-25T #26 wire on 1f4 ~-dia, Plexiglas form
L2-14T #22 wire on 1/4 -ore. Plexiglas form
L4, L6- 6T #14 wire, 1/4~ inside diameter
l3, l 5-3T #22 hookup wire wound around end of l 4 and L6
l7- lnterconnect ctue-cown strip line 1I8 ~ x 1 ·314 ~

19-5T #14 wire, 1I4 ~ inside diameter
L8-H #22 hookup wire wound around end of 19
110-3116 ~ x 1·1/2 ~ strip line, 1f4 ~ air-gap from mounting

board
l1 1-3116~ x 2-314 ~ stripline, 1f4 ~ air-gap from mounting

board
Spaced 1I8 ~ atr-qap from Ll0. Output tap 5116 ~ from end.

L12, L13-Glue-down strip line 1f8 ~ x 2~

L14- Glue·down stripline3116 ~ x 2"
Stripline matertat-e.Obs " ooubre-sroeo glass PCB (Meshna

PCB 28)
Strlpline glue-All purpose adhesive, acetate type (64-2307)
Mounting board -e-B " x 11 ~ double-sided glass, .059" PCB

(Meshna PCB 28)
All fixed capacitors in pF unless otherwise noted. Disc ce-

ramicf50 V
All fixed resistors 1/4 W, 5% unless otherwise noted

Manufacturer catalog numbers in parentheses (Radio Shack
and others)
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Receive Converter Parts List

Q13-2N3053 (276-2030)
014-2N3819 (276-3035)
0 15,16, 17- BFX89 (MHZ Electronics)
Q18-MRF966(?) see text (MHZ Electronics)
MC1 350 (276-1758)
5082-2835 diodes (4) (276-1 124)
1N914 diodes (4) (276·1122)
Y3-58.51 17 MHz (ICM 031081)
5-60·pF tr immers (6) (272·1340)
3-1 O·pF trimmers (5) (272-1338)
Ch10, 11-10 uH (273-101)
L31-22T #26 wire on 1/4 <o!e. Plexiqlas" form
L32- 10T #22 wire on 1/4<ora. Plexig las form
L34, 36-4T #14 wire, 1/4 " inside dia.
L33, 35-2T #22 hookup wire wound around end of L34 and

L36
L37-17T #22 wire, 1/8 N inside dia.
L38-20T #26 wire on 1I4 N -dia. Ptexrqt as form
L39-4T #14 wire, 1/4 " inside dia.
L40, 42- 6T #14 wire, 1/4 " inside dia.
L41-3T #14 wire, 3/16" inside ora.
L43-1T #22 hookup wire wound around end of L42
Tj , T2-8T #26 wire trifilar wound on FT37-67 toroidal core

(Amidon)
T3- 10T #26 wire bifilar wound on FT37-67 toroidal core.

Secondary 4T #22 hookup wire wound over the bifilar
winding (Amidon)

Mount ing Board-6 " x 9N double-sided glass, .059 PCB
(Meshna PCB 28)

All fixed capacitors in pF unless otherwise noted; disc ce-
ramic/50 V

All fixed resistors 1/4 W, 5% unless otherwise noted

Manufacturer catalog numbers in parentheses (Radio Shack
and others)

Part Suppliers
(Other than Radio Shack)

Amidon Associates, 12033 Otsego St., North Hollywood CA
91607

International Crystal Mfg. Co., Inc., 10 N Lee, PO Box
26330, Oklahoma City OK 73126

John J. Meshna, Jr., lnc., 19 Allerton St., Lynn MA 01904
MHZ Electronics, tnc., 2111 W. Camelback Rd., Phoenix AZ

85015

optimum for low noise. The
collector current is10 mA at
7 volts. In the circuit, back­
to-beck 914 diodes acros s
the input protect t he FE T
gate from input transients.
The narrowband 'l-network
at the output d iscrim inates
agains t the 376-M Hz image.

In the fab ricat ion. t he
Q18 x-pack age gates are
mounted on two glue-down
pads and t he so u rc e i s
mounted on a pad made
from #14 wi re bent in a U­
shaped closed l o o p . T he
d rain lead is soldered di ­
rect ly to the l0-0hm resis­
tor, minimizing inductance
by caref u l ly bend ing the
lead upw ard (cl am p it with
lo ng-no se p i iers and bend
the remaining portion). I
made a noise-source com­
parison w ith myoid M RF901
pream p. The noise f igure is
ind icated to be improved by
a sm a ll but mea surab le
amount.

T he MC1350 integra ted

ci rcuit amplifi es the 29 .6­
MHz D BM output up to ap­
proximately 40 d B. The high
ampli fication is requi red to
compensate for th e inter­
face attenuator. H F trans­
ce iver rf feedback is limited
by bac k -t o -b a c k 1 N914
diodes across the IC output.

Alignment Notes

1. It is requi red that the
M RF tripler operate in a near
saturation mode with a co l­
lector cu rrent of 300 mA or
m ore. A drive of approxi ­
mate ly 100 mW is necessary.

2. The transmitter LO and
the test-source second har­
monic will produce a signa l
in the 14-MHz band when
the rec eive r a n t e n n a is
pl aced near the LO. Adjust
Cl for 14.2844 MHz w ith re­
l ay 1 open . Adjust the 5k
varactor pot f o r 1 4 .2855
MHz with re lay 1 c losed .
T hi s resu lts in the 10-kHz
offset.

3. TPl w ill be over 10 V

when the LO is peaked for
maximum output. M oni tor­
ing the SBM output with the
spec t rum moni tor. nu ll ad­
ju stments of C12 and C13
wil l result in LO rejection of
40 dB whil e m aintaining 10
VatTP1 .

4 . T P1 will be 1 3 V or
more while in the test mode.
Optimize the SBM for maxi­
m um 435-MHz output and
minimum 40 5-M Hz LO
feed through. The LO rejec­
t ion under these co nd it ions
will be abou t 20 dB

5. Adjust the f i rst fi l t er
with a peak vo l t m et er at
C23, optimi zing i t fo r the
435-MHz response. G radu­
ally redu ce C21 by bending
t he 5/1 6 <s q u a re plates
wh ile continuall y opt im iz­
ing the output with C20 and
C 22. Co n t i n ue t h is u nt il
there is a slight decrease in
response. The second f ilter
is adjusted in a sim ilar man­
ner.

6. With normal amplif ier
opera tion. the dummy load
wil l become very hot with in
a f ew min ut e s wi th out
forced-air coo ling. It can be
cal ibrated for power mea­
surementswith a dc voltage,
not ing the therm istor resis­
tance VS. time. The thermis­
tor in my parti cular assem­
bly c hanges f ro m 2 M t o
160k in three m in utes with 2
Watts inpu t. A sim ila r mea­
surement w ith 1.5 W atts is
290k. and for 2.5 Watts, 6Ok.
Use a bl ower to coo l off the
dummy load between cali­
bration run s. The ca l ibration
ind icated 2.5 Watts output
fro m the transmitter.

7. In the receiver LO, re­
st ric t TP2 to no more than 3
V by increa sing the capaci­
tance, C36.

8. The recei ver LO and
the test source w ill produce

a signal in the 28-MHz band.
Set the cont ro l-pa nel pot at
the center of rotation and
ad just C34 fo r a signa l at
28 .8317 MHz . Th i s repre­
sents the SB5 017-M Hz cen­
te r fr equ e nc y . W i th t he
proper value of L31 , rotation
of the potentiometer w ill re­
sul t in a f requency variance
o f ± 5 kHz around the
28. 83 1 7-M H z cen te r fre­
quency.

9 W i th al l c i r c u i ts
peaked f or 29.u-MHz re­
sponse in the HF tran sceiver,
the DBM will con tribute to
th e n oi se . T h i s c a n be
checked by disabling the LO
(place your f ingers on the
crystal housing); there w ill
be a sma ll decrease in noise.

10 . Th e rf am p w ill
great ly Increase the noise.
Opt imize the noise figure by
tuning C43 and C44 while li s­
ten ing to a noise source or a
signal through the antenna
(hopefull y the O SCAR-10
beacon).

Operation

It i s assumed that t he
tran sc eive co nver te r ha s
been interfaced with the f i­
nal uplink tran smitter.

1. Initiate the test mode
and lower the frequency of
the H F tran sceiver 10 kHz as
compared to the test-source
f requency.

2. Increase the HF trans­
ce iver o utput for optimum
uplink power.

3. Tune the cont ro l-panel
trim potentiometer for sat­
el l ite response.

4. Switch to normal oper­
ation. The sys tem will be in
the t ran sceive mode of op­
erati on.

5. Check the frequency
ali gnment approximatel y
every hour for Doppler co m­
pensation.•
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VISA

..

$379,95
U99.95
$219.95

$249.95
$209.95
$149.95
$109 .95

IW or 3"'" on

lIIW;"IK"

IIIW ;" I""

lW"r3Win

MMT 50-28 $209.95
MMT 144·28 $189.95
MMT 432·28 (5) $279.95
M~IT 439-ATV $349.95
MMT 1296-144 $329.95

(HltER MODE.L<i AVAll J\I\I.E
IH il C for details

I,1I,1 U 32 - HHI [(IW",!,u'

I,1 I,1H32_5l1 lOW input

I,1 MI .432_:\O!- 1S IW ,or 3W ;n
I :"",j n~ ~.or , 1\'.10-1. '0' ,1.:1;0;1,.

Spectrum International , Inc.
PO..1 Office BOlo 1084S
Concord . Mass. 01742 USA

10/ MBM 48

Send 44¢ stamps for full details

of our VHF/UHF items.
Pre-selector filterv Prearnphfiers Antenna,
Low-pass filters Tra nsvcrterv Cry"lal Fillers
varacror tnplers Convcrrer ,

lOM'Woutput

"' lW outp-u'

:\0 1"'" (M"PU'

$4\).9.')

$09.95
$.'39.9.')
ssr.ss
$94 .9.'5

POWER AMPLIFI ERS
allmodels include HF vox & Low S'"i"l' HX !'n ·-A mpL
(no pre -amp in ~1 \IL4 .'32 · j()O)

2 \ l ,.t. " , 1m ' K" IKll "1Ml.l -H-lO M1-J.~

1m "" ' p-ut MMl.1-H_H M1-S

'~ 'W ""' pu, \ l MI.114_',(}..S

:'IllW ,~ul"" \I MI.l41 <*-I_~

12bI>-l2!Jh "H t>

ANTENNAS
129u-LY
lOXY-2~1

70 cm/~tB~t 28
70 cm/~lB~l 41'\
70 cm/ \ l B\ t 88

WORK THE U.H.F. BANDS
·\d <.l J \!J""e" CT'" conv ener 10 , ,,,or l" "I ]() ~ 10m. e rn or ~m CQU lrmcnl'
( 'ho" ,e lrom Ihe I J r ~t" 1 ,d~c'I , ,, n o j mod" l", J\a, lahl~ rm D\. ()S( AIt ,

(:\H . '\I \

TRANSVERTERS

P.O. Box 1924

Beaverton, Oregon 97075

15031292-9399
VISA - MASTERCARD

NEW . . . ' ,35"-dch .. ,Onk'r I 2102AN

Sensational: MOTOROLA MCl 40BA CMOS AnaloJ:iDiJ:ital MuxJlkmu~
Bilaleral Switch with Chip Enable. Works as 3PDT switcb al siJ:nal/lo~ic

levels_ [n Plastic 16 pin DIP .. .
NEW, .. S .W ead t ... Or<ler '105 .m

Surplus: CHERRY (Tektronix 40lO Terminal) ('_~ key ASCII enco<led parallel
'XltpUl keyboard with schematic. ...

NEW" . '2188each _ Ordl'r lTEK 1010

NOTE: The TI 99 keyboard is still available for y"u TIME X/SINCLAIR Users
as adverti....'If previously_

Surplus: I ~TEL. NAT IO:-lAL,
RAM in 16 pin Plastic DIP ..

Sp«ial: lNTEl (, Slnt IEEE-69(, MUlTiBUS I Back Plane, Um:ommillc<! 1'2
Bus Area. PI Bus Terminated. Silk ",r,,;,ned. Solderma,k...d PCB only . WIth
Seh""'.I;<, W/O Card C"nn('C\o..... ,

NEW . , . J WOO each .. , Order 'INTEL-6SRP

and ol hers .\II M2102AN ~')l lns I K XI bi t Static

Sp....:ialit.ln jo( in Commercial. Industria l. and Military Surplus EI.... \funic; _
COffipont'nt ram . Suha,...mbli... , Computer P.C Boards, Systems and
Equipment uI all kinds. New and Used . . , Most W~lh d"cum...m~t1{ln , H1lo\h
T"",h Computers, lnt... rface Part'. and Pertf...r~"' . Ie s by the ChIp or Tub<,
(no.-w). Com ponenL' by th foo t. Frum Ra<-h to R""i,tol>. Tel,,!ypt."S to T rail
sislors "r Tu ho'S. ASCII K b<Mr<h to CUl11p1Jtff PC Boord<; WIth 5<.hematICS,
St.-nd SASE fur full lisunzs and prices . We tah requt'Sl' for 'poxi.l ;tems_ It
Il<;Ver hurts to ask ! Our inven tcrv cover~ items from DC to 1iitta.

74126
741 5 '
74163
74365
74393

Digital Multimeter

"".v.. 1<J:IO\I,""_V,, """ $51"..,.... .. ,...
."A .. ,...
010 .. _"

'._ to "' ''---,oo,"'"
N......'..- _"""

MODEL 105

Ploy TV He .o:tw.,. 'n_l.ll.t lo n Kit III"'" Out
....~ .... $2_95 . IJ.SOSl>,pp,nl f'oo'Un~
A.. K,ts Conta,n 5 F Connectors. 00 ,,, 7~

OHM e.'un JO() OHM Te,m,ne! B'oc. 2 F'
15 OHMPatch Cord 2 f1300 OHM 1... n t e . <1""'on Cab le T,e. AM UHF "'nte nna
_ -' " 4 124·$2 .9 5 Inc l""". All 01
The -"00"" "'us 2 5. feet Co... ,a ' Cab'e And
Mou nl 109 H."Iw.,e fOt IM oo' \'I'~"'Ce" ,ng
Ins 'a'la M n"0<1.' .4880-$2, 9 5 'nclude. An 01
1 ~e At>ove P'us 2 5 Fee' Coa...1Ca bte Ana
A",.ct've Exoandable POleiU-BOit f 0'
E••y IM oo' ' n, la lla t ,o n
_ I "4845 '$3 .95 Inch,,' e s All 01
r he AbO'" Plu. 6~ fee t Coa " a' Ca b'e AM
" " Neee s sa' , U·Boll Ha,a ...,e

UHF-TV PREAMP
\AS t""tU(ed ,.. Aa d ,o Elect' on"", Ma rc h i
May. ""'K!' . ' 982)
' h,s "",<penSive a nte nn a moun led pte ­
amp can e<Jd mor" Ihe n 2 5 dB 01 g.m 10
l'OU' sysrem LOIS 01 . a l,sll<ld cus ro me..
_ ,epe,a l o ' der:i lor Ihrs h'lIh Qua lify ",r.
..-f1,e h ,flC/ude5 a ll cOmpol1 enf patls. PC
Ba Case, Po_, Stlwly arnjBa lun 534 50
Assembled Ve..ion H 7 50

14SC374-0 Type fl ,p-Fk>p No"'l~v

14SCSJ3-Tronw.ren' latch-Inverted
74 SCSJ 4-0 Type HO' Flap. Inve rte d
14 SCS40·OCt. 1Ilulter/l ,ne O"ve,·l n.
14 SCS4 1·OCt. l llulte ,/ Line O"ve,-NII
74SC563-T,anspa,ent l . 'c h, Inverted
14 SC56 4 ·0 TVpe FI,O'flap, Inve rted
14 SC513·T,. nspa' e nt L" Ch, NonI ln ,
14SC574·0 Type Fhp-f,ap.. Non/ 'M
Oal. BooI< for " " A,bOve. . 250

Cyph•• IV Mie ' l>"Co n. ",lIe r KIt- $1 2 9 .50
• 4 MH~ 8-B,' MIC,o processor
, NA,T ' NS80131
• Conb Oi BaSIC Inle'p'ele, On- Ch,p
• AutP-Stdrt oaer.ltOn A' P"""" On
• F-asl '6·e,1 Mull 'oly And O'\I<d"
• R5-232 . Suppon. CAT ~ Set,.1t 'nl<
• 2 . 8<- O"echone II/O l ,nes 1625~AJ
• RA M Me mory -2K Expandable 10 '6K
• Eprom Me mo", Expendab'e To 1" K
• Bu" l ' n Eprom P'~'amme'
• Part 'Ce nb on ,,) P"n'e r Interl.ce
' OOl,ona' f1e.l· r,me C'ock \'I'-'Bac"UD

20 Cenl(.20) 74SCXX
Series Special
• Octe . l n,." ..,. C;j,c~ite

• EQu;••••n. To 14LSltlt Se....
' l "'"-,1SQ-CIlIOS TechnolOgy
• Sl>Ort Prop. g.tlon o.l.y
• ,mp.....1O<I NoI_ M • •g lne
• Hlg~ Cun...~ S1nk,/$ou.c.C.p.bj'lty
f4SC131 '1 018 Inve rled Deco<l<l'. la'C~""
74SCl38 ·1 016 In"""e<J Dec ode'
14SC139-1 01 4 Inv""e<J Oecode'
14$C237-1 01 8 Non" n""rle<J, ~.'ched
l4$C2J.ll-' 01 6 Non-lnv""'e<J
74$C239- ' 01 4 Non "n""" e<J
14SC240-(k;talIluNe,/l ,"" O"ve"'nv
14SC241-OCtai Ilulle,/l,"" O"ve,-N/I
14SC244 OClalllult...-/l,ne O"v",-N/I
14 SC24 5-OC' a l llu s T'anoce, ...,· Non 'i
74SCJ73 -T'ansoa", n'l"Ch- Non/lnv

C n'D Ca"",SeI ol 4. 2 Io4ch 2. 7 &J.3pl-l .00
33ul , OOV O,p Myla , 1011.00
'.OOO PC Re..slor Ass'l(JQValu.... l/2W-$3
Po,,·l MeQ. t,nea,Taper ... _ 511.00
Mo""" Defector B<lsIi"" 10$2). 7/10 00
Mol De' I'C Only-UlN~232/lJ 31$~'201 1°00
PrOleclllo.<ll,dfOlOeteclOO- , , .. 1.95
M,n..w'e $pea""r fOl Oeleclor 25
E>te ns ,,,,, CO/'lSl'<IC'tO~ Art"'le For Oe, $I
N Kf>Ol>S , 1511.00
Amn"""" 1a-15 AC Ampe'es! . . . . 4 95
VoWOHM ........., MIIMNT Ia-' K OtiM,

O-JOOVl _2.95
6V M,,,,. t ,,, e Gea' Motor 50
RF Ch<)Io,..,..l 8uh. 8 .2uh. 12u,," 22 uh- ,o1'-00
22/44 P,n EIlQe C.'dConneclor 50
34PonConnecloriF"'O......... W/Hood .. 75
BNc - rConneclorlUG-27 41 95
M, ,,,<I Connect", Ass't ' 011 00
1 5AMP SOV B'odge(G I, r0-5 Pkgl 50
25AMP200V£lr<),jeI S<>_lugT..~. ' 50
Z....~~ TVRoapl ._ lIIC SI>eeUoI$ ' Eech
221'42.22" 43.221 -45, 2 2 1-48.221-69
221 ' 79 , 221 -87 , 22' -96. 22 H 04_22 "105,
221 ,106. 22" 14()
2S0900 IHor;,0u1",,1WlDa mper DO:>det-2 95
2SCll 72B (Tosh.o-Hor.. (lu."", r ' a nOj· l .95
Wi~"l/-Ord 4 BaV _,e UHf A,ntenna'19 SO
lC Slorage Itlu<» Ilo. IHol<l.) 30 IC ... 1 75
Prec;_lon ' ....If. T..ml Tn m Pot_'e-II,
'00 OHM, SOD OHM_ I I(. 2 "'. 5"'. 10K. 20K.
5OK. 'OOK. 2001(. 500"'. 1M- 8 5 Eac"'31$2
PlI>.-PT-i OVHof MtISln~""'1Tri .....-n
'OO OHM. I K. ' 0K. 2SK. l00K _.. 41$ '
He a t Se"",'""" S--.ChI' '>0' . .,. , 1011.00
M"e<J CoM ""'., 101' 00
Bune", 3/1 .00
Ch,p ae..s,orI6 8 KI 20/1 00
C...pR......'" 470 Kl 20/100
Cn,pCap(JJOotI .. 20" 00
Jumbo Re<J l ED W/6 "," 'n Reso.lor"-lO/$l
MRf 'lQl IIiortlYGr-.-G<l<x;i 'CIf ' 00
IC Ass" iHool:tyGr.de_Some M, ' ''""," 30/$ '

J_ MICRO·MARI ;JCOl!p!S VIsa. MC aroII t....,mno COlts- M.......m",oe, $10 00 S~
II S Oflll:rs. $2 00 C...-.ad.l aflll (IlI'Ier OO<fl' oe-s $350 (IIlCIlXleS ,,,,) SllW "'l rate~te6 wl'H!r.
~oc.atlk! NJ """,,1.1\1$ add 8'lb '*S tn
.ICI.-IIUT • 581 eEmAi. AU.. EnfiELD. 1.111010 • IZllll5WOO1

t M ' 1l89
l M3900 45
AMlfM Rao,o IC I_U04 WIS pecs-Hobbvl

15/100
'C Soc ket_

BPI"' ,07 14P1"' _lJ 16P1Nf .l~
lBPI"' ,17 2OPlJoIf 19 U PlJoIf ,2 1
24 Pl JoIf _U 28 PlJoIf .24 40 Pl JoIf .39
I Se 'lm.m l O,spl.aY I 3 .Com"""'Ca ' ''l ' 5
f 5eQment O,..,.ay l 6 ' Comroo~ Annl 65
T" Sla'" l Eo-s .31' oo
Jumbo Rf"(lL EO's-O,lluse<l l e ns, P,-,me (T'I
AlilClO"o> Pr,....,.l 5/51 . roo/se.1,0001557 50
LED Mount"' g O 'P' & R,'lQS. 15/'.00
Texas In.V. 9Il4A Keyooa,(j-Ioc.iOata For
Pons M.de _ Eac h KeyOepr..-.sed 495
O'P S..,tc"'12 P"""tOn 211 00
O'P ","'lc"'8 Po,",,,,,", 4il 00
KeyOOa ' d Pusll Bull on Tops 301' 00
Aud,oC.ble 30 f e e l/ l 00
UA"WG W"e ec reevr oc
UA"WGW,,,, '>O f ""1/1.00
M,n, Lub" cator 1& Lub< "",nt! 1.00
Moiexp,""11 PlnlSI''PI100!$2,5OOIS4.1 oss
CIOC" M<><lu ''''C ..,.,.la ' Con"OIIe<J. Gre""
Dosplay/' 2VOC1T,me Set Swot"""SlO" "'4 95
ROt.", SwotCh15 Po" hon. 5A 12 SV!·311 00
Gienl ....p""' Nu m. n e Di.p1. y 1-1/2" x 2
7X5 135 1ol.~ Red lED Matl"/Spocs-4 95
I ' U: O B.I. G,ep h o;_fUy-2 -314 ". 1'1"",
tED"IS""""", Red,(im , Am", Sr>e<;$ 2 69
_ _ r(1lT_T..ne,onner-Ca n e..
Wi'edforl Sll,9V.1SV. 18'<')RegSl>og 8.9~
Wall Pl~gl ,.n,100-"",, ·24V 525mA 1.'>0
6 .3V 1.2A T'an" oo- me' 1 20
'2V Center T"" T'ans loo-m", 2 50
Mon, Aud.., 1 ,.~sloo-m", s 'Oil 00
.N4001 2Gi l00
I N~S9 lroov 1 Amol 15/1 00
' N5060 400V 1 Amol l Gil00
Zen", Doodes-:roV 'w 3011 00
Zen", OtO<les-1 3V 1W G'ass 3011 00
2S(1).OKCCfySfa' 50
3519">45 c<>'", 1l<J''' coy...'mc-,8 1 50
'0 Mn, C"'... , 1 9~
6 0 Mn'C",Sla ' , 9~
To.5HM.Smk.. B..". 10/ 1 00
TO. '8 He.' Son"" i8efn) 10/1 00
Sup..- Sub- Min i Ce•• mie C_IA" 100Vl
001",,' 'OOVI152) 301100
0022u' 'OOVj '"'1 301' 00
002ful l00V 272 301 ' 00
0033<>1 'OOV 332' 301 ' 00
OOJ9u' 'OOV j392) 301100
.OOS6ul l00V 5621 30/tOO
.0082 ul ' OOV 822 30/100
41ul40VlyhC1Ra"'a~ 201 '00
4 7u'25V l"'C lfla<l'. ~ 101 ' 00
l(IOOul ' 85 VT"''' l '''''' '00
3200ul 5OV('de.' f b< Powe ' SUPr"_' .OO
56OO~1 25V IComp G'ade 3-5/8 'X 11-31' .00
l ui5IlVMonol,'hOCS 10ll.00
22u'SOV MonOl"h Oa 201' 00

74L5156
14 l 82S1
74l52S7
f 4 l 5273

M
ICRO
ART

15 PI.. Hu door" Meting Socket.
_lilT/PC
_158" Cenle<. 5/ 1.00
C.-ys'aI CIocH>sc,nalor 50
M,n..l u' e Spe. ...... 2"', 80tiM ,50
Co;" Fm ~<I;o 101..,'. F.b 84 TV
"'-o ject . To ..o . ·S T- l , T-2 , l · 1 (12uH)
a l -2 (.07 1uHI Comp" '. set or All
4 Co ;I. , _-. 8 .50
M(;133O-P"meIMalO) 2/1 00
sso.as T'a~s.."" 1 50
D,,,, Ca ps 00 ' ul :ro" 00
14 ' n-Po ,meINa'l 3/1 00
4 10ul 35 VIRa<l " ~ 3/1 00
4 l 0ul ' 6 V .....a" 4/' 00
2NJ _ WI' 00
2NJ 906 1(}/ 1 00
lN9,. 401100
IN4'48 40/ 100
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gives it stability and kL'L1Js it
short-nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 180.°

Larsen offers ten different
VHF HO series an tennas in
the 136 to 174 "1Hz range.
to work with most popular
handheld radios. So \\nether
YOU'fc calling for help, or
just shooting the bn..'L'Zc. you
can be sure that Larsen
KI ilduckie antennas will
never run short 0 11

performance.

•

Q
Larsen Antennas

The Amateur's Professional"

A quarter-wave antenna is
great for range. But it's too
tall for most VHF handheld
applications. So Larsen " has
cut the quarter-wave down
to size. wi thout taki ng any
shortcuts in design or
construction,

The Larsen HQ (helical­
quarter-wa ve) Kulduckic"
antenna stands just sligh tly
taller than a helical type, but
measures up to almost full
quarter-wave perfor mance.
The hel ical design below

See your favori te amateur dealer or wr ite for a tree amateur catalog .
IN USA larsen EleClronK:$. lne IN CANADA.~""""'" Lal"!lllfl Electronoc:s.lId

1161 ' NE-5O!tl_ 149'Nas16m_
PO Bon 1799 V8ncoIMlf, B C V5YIK3
VaneOo.M!f, WA 98668 604·872-8517
2(16-513-2722

LARSEN" KU l ROO" AND KULDUCKIE" ARr REGISTERED TRADEMARK S OF LARSEN ELECTRONICS, INC
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July 1985
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radio. 11\\"·1 0 1 III)(talt">
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Dayton phOI"JOIJr I1l'}'. cordless
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August 1984
Two-tune tes ter, 1IW·101 m ods. lW

fo r 1611

September 1984
\ ·Il.·H F wattmete r . T ime x RTfY

svsrem

O ctober 1984
•·a11 ameuna h'Ut'-Y sk.\huuh!

November 1984
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d ers of 10 or more back jss.u's. there
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Fee. Send your chet:k or money o rd er
1073. Alln: Back Iswe Orders, 80 Pine

51.• Peterborough. SH 03458.
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A Gentleman's Antenna
The solution to an age-old problem:

How do you fit a 160m wire onto a 40m lot?

antenna, as I am sure you all
know, requiring only a feed­
line and a place between
supports to hold it up in the
air. No ground radia ls! Of
course you do need 246 feet
between the supports. That
246 feet is a long way-in
fac t, so long tha t most sub­
urba n a nte nna fa rms (house
lo t s) ca nnot hold it. You
could ask your ne ighbor if
h e wo u ld m in d if you
hooked pa rt of your a ntenna
into one of his trees. You
know yo ur ne ighbor ... the
o ne tha t owns the new TV
you tea r up on 20 me ters
du ring "Monday Night Foot­
ball."

If you ' re l ik e me, yo u
don 't wa nt to owe you r
neighbor anything. I'll do it
myself, thank you , So now
what do you dol Build a re­
du ce d -s iz e dipol e . It ' s a
good idea, you say, but you
do n't w an t to d o a ll t he

Co il Construction

In Table 1 the nu mber of

44.3
39.4
34.5
29.6
24.6
19.7

Element B
Length

10
20
33
48
65
86

Number Of
Coil Turns

math, right? OK, read on­
I've done it for you .

The Short Answer

A shortened dipole IS m­
d uctance loaded. This in­
d uc ta nce m ust be p laced
between parts A a nd B of
each d ipo le e lemen t (see
Fig. 1), The inducta nce and
el ement leng t h s va ry d e ­
p en d in g up on t h e t o t a l
lengt h of the antenna used.

Measure between the two
supports you plan to use (or
measure the he ight of the
single support you plan to
u se in the case o f an in ­
verted vee). Remember that
the larger (closer to full size)
the antenna is, the more ef­
ficient it will be (see Table 1).
Table 1 is based upon com­
puter design information fo r
1.9 MHz.

Element A
Length

full -s ize
antenna

66.5
59. 1
51.7
44.3
36.s
29.6

221.3
197.1
172.4
147.8
123.2
98.5

Overall
Length (ft.)

246.3

nas needed. There are two
basic antennas that see use
on 160: the vertical and the
dipole (or its cousin the vee).

Ante nnas

Vertica ls are ba sica lly
low-a ngle radiato rs-very
good fo r OX but no t so good
fo r loca l (under 500 miles)
contacts. Vertica ls al so re­
q u ire e xt e nsive g ro u nd
work. This means muc h dig­
g ing a nd laying of radial s.
with the e nd result suppos­
ed lya "perfect rf ground ." It
is a lo t of work that ca n in­
volve thousands of feet of
wire fo r the rad ia ls a nd an
equa l amount of digging .
Then there is the reseeding
of the damaged law n, to say
nothi ng of what the XYl has
been saying about your ef­
fort s. I won't even mention
those quiet whispers among
the neighbors.

The re is an easier way: a
d ipole antenna . It is a wire

Bill Clarke WMBLe
BOll.wJ
Fa l/5 Church VA 22041

O nlv a few years ago, in­
terest in the 160-meter

band had lagged to almost
nothing. The reason wassim­
pl e : We as ham s had be ­
come app l ia nce operato rs
and. unti l only recentl y, our
app liances did not operate
on 160 . We ll, a ll t hat 's
changed now.

Just browse throug h th is
magazine and look at the
ads for newall-solid-state
HF transceive rs. With few
exceptions, all operate on
the Top Band. Now that the
c apabil i t ies are there for
160. can most of us operate
there?A resounding NO r

The big limiting factor for
successful operation on 160
meters is the size of anten-

Fig 1. An inductance-loaded shortened dipole.
4-4 73 lor Radio Amateurs . November, 1985
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Fig. 2. Loading-coil detail,

30 or 50 watts output
16 DB GaAS FET pre-amp

Fits on most car doors
Mic hang-up clip

Icom,Yaesu,Kenwood
2Meters &70 cm

WIN DI NG, A"E
CLOSE SPACE
COPPER WITH 600
VOLT INSULATION,

exactly as any other dipole
or inverted vee. I do not rec­
ommend the use of a balun
but suggest the use of a good
center in su lator and RG-8
coax (you will probably be
running an am plifier some­
day). The antenna is tuned
by the usua l method of an
swr bridge and tr imming or
adding to the ends of the ele­
ments, To raise the resonant
f requency, sho rten t he an ­
tenna . To lower it, lengthen
the antenna.•

CO' l wOuND HE~E
AND ATTACMED TO..,"",0"' \

•

ENO Of COIL
SO lOE~ TO

B ~ I O l E

All DI MENSIONS
IN INCHES

~-I-~",-
,,".. ..~ BRIOlE Y
~ "JRE~ ,

Ov ERALL LENGTH ATTACM AND SOLDER
OF TH E COIL FORM ANTENNA ElE MENTS
" 'lL DE PEND ON
TOTAL NUMBER
OF TU"N S

Installation

The antenna IS install ed

turns for the co il is given.
The coil is made by w inding
#12 insulated house w ire on
a form made of 2 Y2 "-out­
side-diameter plasti c pipe. I
use 2"-inside-diameter Amo­
co rigid PVC conduit. The
wire is close wound, with the
plastic insulation acting as
the spacer. The result is a
co il with a pitch of 8 TPI {see
Fig. 2l.

Purchase from any of over
300 dealers nationwide,

or order direct!

Only $65.00
Tax & UPS Shipping Included

40/80 Meter Antenna Kit
For "Perfect Dipole" SWR

Quick Installation - Nothing Else to Buy

r-------------------------------------------------------------------------------------------.- -.- · 0-··.-······ -

o Mastercard

o Money Order

o AmEx 0 VISA
Card #'--::_ -,-, _

Valid (AmcE~x~o~nl:Y~)-=:::::===
Expires:

o COD 0 Check

Name

f Address

Cityl State'__---'-Zip' •

Phone (

.11111. - ­
ENO-sul ator

55 ' ------.1

KW- 40
Trap

Complete Kit
• W2AU 1:1 Balun
• Pair of W2VS KW-40 Traps
• 125 '#14-7 Copper Wire
• Complete Installation &

Pruning Instruct ions

T'--
W2AU

1:1 Balun

Free tuil line

catalog shipped

with each order,

KW-40
Trap

END-sulator

•

60 DAY MONEY BACK GUARANTEE!

1-800-523-0027
24 HOURS-7 DAYS A WEEK !

NYIHIIAKICAN residen ts please use coupon
or call collec t 315-437·3953, 8-5 EST

1 week delivery for credit card & C ,O.D.,
2 weeks for personal check.

To ORDER or request tree l u ll line cata log 01
batons. antenna re lays and antenna traps, call

Unadil ia/Reyeallni ine
Dtviston of Microwave filte r Co " Inc ,
6743 Kinne s t.. E. Syracuse. N Y 13057 73 11

Get "perfect dipole " (low SWR) operation on both bands, plus " second
resonance " operation on 10 , 15 and 20 meters. Complete instructions

result in quick, accurate installation and prun­
ing to low operating SWR.

Every component in the 40 /80 meter kit is
an old line , reliable UNADILLA product , time­
tested with hams for at least 15 years!

FREE catalog describes a complete line of
baluns, remote antenna relays and antenna
traps in the 10- 6 0 meter band.

l.--- ~ ._. . _. __ ._.._. . _. . __ -,
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Richard J. Bailey
baA Church Street
Conic NH 03867

Probe the Unknown
Looking for an easy way to measure rf?Use the

"electric pen," a no-load active probe w ith rea l f lair!

Fig. 1. Simple rf probe.

W hile trying to align a
surpl u s receiver, I

found I needed an rf probe. I
th rew together the typical rf
probe found in all the hand­
books . This probe, shown in
Fig, 1, consists of a .01-uF
capac itor to block the dc
component of the signa l, a
shunt germani um d iode
which develops the voltage
across it, and a simple RC
filter to smooth the output
waveform . I twisted the
component leads togethe r,
connected t he makesh ift
probe to t he c irc u it, and
tweaked the adjustment of
the LC circuit I was trying
t o align from one end to
t he other without finding
a peak . After t he u s u a l
amount of curs ing and con­
templation of the ramifica­
tion of Murphy's Law (with
its usual co ro ll a ries), some

R F I ~PU T

'OOK

l~ l 4 0' "nE"

semb la nce of reason pre­
vailed and a more scientific
approach was decided upon
to try to find the solut ion to
the problem.

The LC circu it I was trying
to align was in the synthe­
sizer section of the receiv­
er wi th a crystal -derived
known freq uency ac ross it
and within the range of one
of my other receivers . I
loosely coupled the antenna
lead of the rece ive r to the
high side of the LC circuit,
tuned the re ce ive r to the
c o r re c t frequency , and
found I could easil y peak
the circuit using the S-meter
o n the second re cei ve r. I
rea lized that the problem
was that the probe had fa r
too much load ing fo r the cir­
cuit and had detuned the cir­
cuit so much that the adjust­
men t d id n' t have enough
range to bring it back in.

Afte r con gratulating
myse lf on the s peed with
which I had found the so lu­
tion (two ho u rs inc lud ing
cu rs ing), I decided what I
obvious ly needed was an rf

probe that wou Id operate
over the range of frequen­
cies that I nor m a lly use,
have good sensit ivity, and
not lo ad the ci rcuit . It
seemed that some form of
impedance tra nsformation
was required . An emitter fol­
lower wou ldn't f ill the bill
because the inp ut imped­
ance is relatively low. Ju nc­
t ion fie ld-effect t rans istors
(FETs) have a h igh input
impedance and aren ' t too
li kely to be zapped. How­
ever, whe n used as a source­
fo llower, the output imped­
ance must be kept quite
high in order to get reason­
able gain . The so lution was
to couple a source-fol lower
input stage to an emitter-fol­
lower output stage and end
up with a c ircuit that has a
high-impedance input and a
low-i mpedance output.

If you've read this fa r, you
real ize that I've reinvented
the input circuit that is used
in many frequency counters,
both commercial and home­
brew. Wel l, great minds run
in the same channe l, right? I
found I could get - 5 V from
my a nalog mete r, so the

final circuit uses a P-channel
FET and a PNP trans istor; it
is shown in Fig. 2. If you have
+5 V ava ilable, you co uld
t ry su bs t it u t ing a 2N5457
and a 2N3904 for the tran sis­
tors I used. It might be wise
to breadboard the probe if
you plan to make subst itu­
tions, just to make sure ev­
erything works.

Next comes the problem
of pa ckaging. If you can find
some of the subm iniature
.01-u F ca pac ito rs that are
about the size of a 1/4-Watt
resistor, the unit can be built
in side a bal l-point pen
(actually it's like building a
ship in a bottl e -you bu ild
the c irc u it outside , then
slide it inside the pen). A pic­
to rial diag ram of the probe
is shown in Fig. 3 for those of
you who want to t ry thi s
method . It is important to
use plastic transistors with
one flat side (TO-92) to a llow
ro o m for t he component
leads to pass by the transis­
tors if you build the pen ve r­
sion - o the rwise nothing is
c rit ica l. Component leads
fo r the pen ve rsion a re just
laid sid e by sid e and so l­
dered with a min imum of

I~ of ,,,, <~ ~ '61 J OO) 2~3906

'" 00 10 Q"

" "
I ~o n

1 ~ ~ 4 '"

- SU PPLY '"' '", '"'""'6'00 c.,
tj tj

!I011""" ' 4

Fig. 2. Rf probe schematic.
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SPECIAL PACKAGE DEAL!!!
Amateurs Only

Includes PK1 installed in
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Now you can get in on the fun in packet radio!
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PK1· FCC CERTIFIED-wired and tested in cabinet $209"'
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Ama leurPrice $1490 •
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CiLB ELECTRONICSJNC.
151 Commerce Pkwy., Buffelo, NY 14224

716·675·6740 9 to 4

enough to pick up an rf sig­
nal of about 1 V if the probe
t ip is just placed near t he
insulati on of an unshielded
w ire or nea r a tuned circui t
carry ing the signa l. In most
cases the stray capac itance
of t he probe cab le is great
eno ugh co m p ared to the
input capac itance so that no
ground return is necessary.
The dc output voltage of the
probe is about 20% lower
than the rms input, but th is is
general ly no problem if you
are only inte rested in the rel­
ative value of the signa l, i.e.,
peaking a tu ned c i rcuit .
Diode type probes, whether
they are act ive l ike this one
or passive li ke the handbook
version, are quite nonli near
on low-level signa ls, so cali­
b rati on w as cons idered a
waste of time.

Tw o no t es of caution:
W he n usi ng t he p ro be,
remember not to stick it in
your pocket and walk off
with it. A lso be prepared for
comments like, " Wot ya gut
there, an elect ric pen?" .

solder. Sleevmg may be used
w here it's dee med nec es­
sary, but af ter t he gu ts of the
p robe are assembled, t he
leadsmay be bent so there is
no danger of them touch ing.

Test the probe by apply­
ing a signa l to the probe tip
and read ing the output on
your met e r. I f t he probe
checks out O K, you can glob
epoxy on the probe tip, t ran­
sisto rs, and cable and slide it
into the pen body. I used a
pin with a shoulder f ro m a
surp lus connector fo r t he
probe t ip, Pull the tip with a
pai r of pliers unt il t he shou l­
der hits the end of the pen .
Screw the two halves of the
pen together and qu ickly
retes t the probe t o make
sure you d idn't sho rt any­
thing out assemb l ing t he
probe, Let the epoxy harden.

The probe will work from
15 kHz to beyond 30 M Hz at
levels of up to 2-1 /2 V w ith­
out cli pping, from a - 5-V
supply, and supplies up to
-15 V can be used for the
supp ly. The input is sensit ive

r~r---- ~---.,
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and ararrn se tume. 1heupper
oISplily showsyour local l ime
Alum luncuon and houl ly
l ime signal 10"h-S'"w- 4"d
Powered by 4 'AA' bauenes

Closeout _ $7995

"...r

[,:;::1
(i\\
:Maste<Canl ' VISA'
",-x 7

Order Toll Free - Use your Credit Card'

HOURS. Mon. th ru F'19 5:30,Sat 93
Milwaukee WATS line 1-800-558-0411 answered
everungs until 800 prn Monday thru Thursday

Please use WATS lines for Ordering
use Regular Imes lor other Into and Serv ice dept.

ICOM IC·720AHFIransciver: Broacbarceo transmi t
on 9am. teur Hl bands 160lhru 10melers wrth genera l
co verage rece ive 0 1 10 30 MHz, 200 watts PEP mout
SSB/CW, 40 walls AM, 138V DC .. Closeout $7499,

ICOM IC -45 I A 440 MHz Mult imode Base: Use on
OSCAR Mode BIJ, or use Wi th you r tavonte repea ter.
SSB/ CW/ fM.covers 4300 to 440 MHz, 10 watts cutout.
3 memcnes with scan. programmable band scan.
squetc h on SSB, vanable repealer spill 1I7V AC or
138Y OC, wrth hand microphone .. Closeout $5699~

tCOM IC-45A 440 MHz FM Mobile: Covers 440,0 to
449,9% MHz, 10 wattscu tout. Dual YFO's, 5 memories,
prientj channel. memory/band scan, memory beck-up
UP/ ON, ITP microphone, mount .. Closeout $2699'

HS-7
Headphones
" $1 995

KENWOOD R-ll Receiver ' 11 band s AM, f- M
broadcas t + 13, 16, 19,22,25, 31 .41 . &49m SW No
BFor Banuspreao tunmg meter, 3" speaker. record &
phone loc ks, wt up & ferrite antennas. 7'\" \'1' 40"h
x I Lt/d Car ry ing case & ea rphone, uses 4 'AA' ce lls
Shown wrlh optional lIeadptlOnes... Closeout $699 ,

YAESU FT ·708R
440 MHz FM Handheld

Covers 440-450 Mhz, I wa tt or 200
mW output. LCD drsplay, Keyboard
ent ry of allIrequenres and Spilt,
lor non-stand ard repea ters,
Up/Do wn sca nning. pno ut y
channel. memory scan. memory
bac k-up. l S'tone DI Mf pad,
EQU ipped Wit h rubbe r f lex
antenna, NI·Cd hattery pack and
wall charger .. Closeout $229 9'

KENW OOD TR-8400 440 MHz FM Mobile: Covers
440-450 MHz, 10Wattsoutovt. Dual YfO 'S, 5 memories,
memo ry sca n. automatic ba nd scan UP/ON
microphone. mobile mount.. .. ..... Closeoul $2699 '

KENWOOD DFC·230 Digital FrequencyController
tor KENWO OD TS·1 20S. 130S/SE. 530S. 830S 20 Hz
steps, 4 memories, Scans III single, slow, or fast steps
controlled from UP/ON rmcrophone or panel SWitch,
Operatesplit frequency, transfer frequency fromYFO 10
memory or memory to YFO..... . .. _Closeout $1699,

\~ .
~ ::t.~;

KENWOOD TM-401A 440 MHz FM Mobile: Co ve rs
440 0-449,975 MHz, 12 Watts output GaAs FET RF
amplifier dual digrtal YFQ'S, 5 merncnes wrth uttnum
back-up.PrlOrll valert scan,memory and programma ble
ba nd sca n, Externalspeaker, 16- key Autopalch UP/ ON
microphone, mobile mount.. .. . .. " Closeout S2899~

AEA MM 2 MorseMatic'· Keyer. Compcterved. key
padentry 2·99 wpm, lO secten500 character memory,
edit mode, beacon mode, au tomate contest sena l
number generator.codeIra mer Selectab le tone,weight.
dotldJsh retos. dot/dash memor y f ull, semi -au to or
straight key modes I?Y DC.... '" Closeoul $1499~

AC·l I 2YDCpower supply tor namer/kejcrs .. " 149,

AEA BI-1 Basic Code I rainer (left) : tcmputenzed,
keypadentry Charactersare hrst mtrucuced at 20WPM
then sent along wi th pre ~ lous ly learned charactersIrom
11099 WPM, Kevs lor sending practice, earphone lac k
lor pnvale listening, 12Y DC Clos eoul $5995

BT-IP Portable Basic Code lra iner: As above. but
with Ni-cad batteryanc charger ..,., crosecut $699 ,

AEA KI -2 Keyer/ Tlainer (right}: Computerized ,
keypadentry Set speed/duration -sends 5 letter groups
or randomword lengths.11'10levels of difhculty. supplied
with24.000 character answer book Keyer secucn:1-99
wp m. selectable dot/dash memor y, Independ ent
dot/dash weighting, vanabie mon itor tone. fu ll, serm
iluto or straight key modes 12V DC .. Closeout $7995

AEA CK·2 contester" Keyer: Computerved . keypad
enlry 1-99 wpm, 10 section 500 character memor y.
edit, automatic contest seria l genera tor ) "'0 preseuable
soeeev steroec var iable speed. auto message repeat
With vanable delay , dol/dash memory, dol/da sh
we rghtl ng. message repeat, messageresume f ull. semi '
auto/shalgllt key modes. 17Y DC .. __ Closeout $999'

AEA WB-I C Moscow Muffler' · Woodpecker Blanker.
Installs In feedline between antenna and nanscewer.
reduces nurse pu lses by 40·!)0 dB. Au tomilt ic TlR
sWllching, 6dB Rf preamplifier Closeout $69 95
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Ic-n OA a.band xcvr _ (CLOSEOUT) _ 1349.00 749'\
PS·15 20A externa l power supply 149.00 13491

Fl·32 500 Hz CW fi lter 59.50
Fl·34 5.2 kHz AMfiller 49.50
BC-IOA Memo r ~ back·up. .. 8.50
SM-5 a.on electret desk rru t 39.00
MB·5 Mobile mount..... 19.50

Order Toll Free
Use your Credit Card!

HJnd-held Tr;lmceivers
Deluxe models Regular SALE
IC-02AT for 2m 349.00 289';
IC-04AT for 440 MHz 379.00 2891;

Standard models Regular SALE
IC-2A for 2m 239.50 189"
IC-2AT with TTP 269.50 199"
IC-3 AT 220 MHz. TTP 299.95239'\
IC·4AT 440 MHz, HP 299.95 239'\

HOURS. Mon.thru Fri.9-5:30;Sat. 9·3
Milwaukee WATS li ne: 1-800-558-0411 answered
evenings unt il 8:00 pm Monday thru Thursday.
Please use WATS lines for Ordering
use Regu lar lines for other Info and Service dept.

MasterCard

xccessooes for Deluxe models Regu lar
SP-7 425mah/l3.2V Nicad P a~ - use BC·35 67.50
Bp·8 800mah/ 8.4VNicad Pak . use 8C·35.. . 62.50
BC·35 Drop in desk charger for all ba tteries 69.00
BC-60 6-posil ion gang charger, all ba its SALE359.95
BC-16U Wall charger for BP7I8P8.... ..... .... 10.00
lC-ll Vinyl case 17.95
LC-14 Vinyl case fo r Db using SP·7/B 17.95
LC-02AT leather case for Dlx mode ls w/ Sp·7I8 39.95
Accessories for both models Regular
BP-2 425mah17.2VNicad Pa k . use 8C35 39.50
SP-3 Ext ra Std. 250 mah/8 4VNicad Pa k 29.50
BP-4 Alkaline battery case 12.50
BP-5 425mah1l 0.8V Nicad Pak . use 8C35 49.50
CA-2 Telescoping 2m antenna 10.00
CA-5 5/8,w Ol ve telescoping 2mantenna 18.95
fA- 2 Ex tra 2m fle xible antenna 10.00
CP-I Cig. fighter plug/cord fo r SP3 or Dlx 9.50
DC- l DC operation pak for standard models 17.50
lC-2AT leather case for standard models. .. .. 34.95
R8-1 Vinyl waterproof radio bag.. .. ........ .... 30.00
HH-SS Handheld shoulder sf rap... .. ... ... .. ... 14.95
HM ·9 Spea ker microphone.. .... ....... ... ... ... 34.50
HSI 0 800m microphone/ heOldsel.. ... .... .. ... 19.50

HS-IOSA Vox un it for HS-IO & Delu xe on ly 1950
HS·I OSB PH umt for HS-IO 19.50

MI-I 2m 2.31'1 inl10wout amplifie r SAL£ 79.95
SS-32M Commspec 32·tofle encoder 29.95
Receivers Regular SA LE
R-7000 25·2000 MHz, 117V AC 899.00 789' \

RC-12 Infrared remote controller . .. TBA
R-7lA 100 kHz·30 MHz, 117VAC $799.00 659' \

RC-ll Infrared remote controller 59.95 49' \
FL-J2 500 Hz CWfilter 59.50
FL-63 250 Hz CWfiller Ilst If) .. 48.50
FL-44A SSB filler (2nd If) 159.00 144"
EX-257 FMunit. ... .. ... . 38.00
EX-3 IO Vo ice syntheSIZer... .. ... .. . 39.95
CR·64 High stabil ity OSC il lator xtal 5600
SP-3 Ex ternal spea ker.. ... .... .. .. . 49.50
CK-70 (EX -299) 12V DC opt ion .. ... 9.95
MB·1 2 Mobile mounl... ... .. .... .. . 19.50

Acces50ries common to 271A/H il llJ 471A/H
PS-25 Internal power supply for (A) 99.00 89' \
PS-35 Internal power supply tor (H) 160.00 144';
PS·15 External po wer supply 149.00 134,j
SM·6 Desk microphone .. 39.00
EX-lIO Vo ice synthesizer 39.95
TS·32 CommSpec encode/decoder.. . . 59.95

UT-1 5 Encoder/decoder Interface. . . 12.50
UH 5S UT·15S w/TS·32 installed . .. .. 79.95
VHF/UHf mobile multi-modes Regular SALE
IC-290H 25W2m SSB/FM. HP mic ... 549.00 479"
IC-490A lOW 430·440 SSB/FM/CW 649.00 579"
VHf/UHF/1.2 CHz FM Regular SALE
IC·27A Compact 25W2m FMw/ TTPmic 369.00 2991\

IC·27H Compact 45W 2m FMw/TTP rmc 409.00 359' \
IC-37A Cornpact25W220 FM. HP mrc 449.00 299'\
IC·47A Compact 25W440 FM. HP mic 469.00 399'\

PS-45 Compact 8Apower supply 112.95 99"
UT-16/ EX-388 VOice synthesizer 29.95
SP-IO Sum.nne ex terna l speaker 29.95

1l':-3200A 25W201/440 fMwITTP 549.00 489"
UT-23 VOice syntheSIZer.. .. ... .. .. . 29.95
AH-32 201 / 440 Dua l Band antenna 32.95

Larsen PO-K Roof mou nt .. . .. .. . 20.00
Larsen PO·TLM Inmk.hp mount 20.1 8
larsen PO·MM Magnehc mount 19.63

IC-1 271A lOW }.2 CHz SSB/CWBase 999.00 889!\
ATV-1200 ATVInterface un it TaA
PS-25 Internal power supply.. .. 9900 89"
EX -3 IO VOice syntnesizer.. 39.95
UT·15S CTCSS encoder/decoder 79.95

IC-120 IW 1.2 GHz FM Mobile 499.00 449'\
ML·12 1.2 GHzIOWampl ifie r 339.00 299'\

Repeaten Regular SAL£
RP-3010 440 MHl. lOWFM. xta ! cont. 999.00 899'\
RP-1210 1.2 GH z. lOWfM. 99ch.synth 1199.00 1089

Ouplexer 1210 1.2 GHz ouplerer 1199.00 1089
Cabinet 24900

For a Limited time!
With the purchase of an IC·271A/H or
IC-471A/H get the matching PREAMP'

for ani • $1.00 Extra.

Hf l in ear amplifier Regular SALE
IC-21<l 160·1501 solid sta te amp w/ ps 1795.00 1299
6-meter VHf Portable Regu lar SALE
IC-505 3!lOW 601 SSB/CW po rtable 449.00399' \

Bp·I0 Internal Nicad batler~ pack 79.50
BP-15 AC charger 1250
EX·248 FMun it.. 49.50
LC-IO Leather case 34.95

VHF/UHF base mulli-moJes Regular SALE
IC-55ID 80W SmeterSSB/CW 69900 599"

RI06 fMopt ion 125.00 11291

BC-I0A Memory bad -up... ..... ... 8.50
SM-2 Elec tret desk microphone .... 39.00

IC·27lA 25W2m fM / SSS/ CW 699.00569'1
AG-20 Interna l pream pfifte r" 56.95

IC-27l H 100W2mFM/ SSS/ CW 89900 759"
AG-25 Mast mounted pream pl ifier~ 84.95

IC-471A 25W430·4SOSSB/CW/FMXCVI 799.00 699'\
AG-l Mast mounted ptea mphfier" 89.00

IC·47lH 75W430·4 50 SSB/CWIFM 1099.00 969"
AG·35 Mast mounted preamplifier" 84.95

Regular SALE
849.00 749'\
160.00 144'\
34900 314'\
5950
5000

999.00779'\
160.00 144'\
20.00
39.00
50.00
5950
4750
96.50 89' \
96.50 89"

159.00 144'\
39.50
39.00
3950
19.50

Hf Equipment
IC-735 HF transcever/Sw rcvr/ mrc

PS-55 Externa l power supply .•. . •. •
AT·1 50 Automatic antenna tuner .
Fl-32 500 Hz CWfilter ..
EX-243 Electronic keser umt .....•.

IC·745 9-band xm wll-30 MHz rcvr
PS-35 In tern al power supply .
EX-241 Marker urnt .•••. .• .•..• .•..
EX- 242 FM un it .
EX-243 Electror uc keyer umt .
f L·45 500 Hz CW filter [Ist If) .
Fl·54 270 Hz CW filter (lst If) .
Fl·52A 500 Hz CW filter (2nd IF)
Fl·53A 250 Hz CW filter (2nd IF)
Fl·44A SSB filter {2nd IF) ·.
HM-IO Scanning mobile microphone
SM-6 Desk microphone .
HM- 12 Extra hand microphone ..
MB-1 2 Mobile mo unt ..

Other Accesmries: Regular SALE
PS-15 20A externa l power supply 149.00 134'\

Cf.1 Cooling fan for PS-15 45.00
EX·144 Adaptortor CF-I/PS-15.. .. 6.50

PS-30 Systems pis w/com. g.pm plug 25995 234'\
OPC Opt. cord, specify 2, 4 or g.pm 550

SP·3 External base stat ion speaker. .. . 4950
SP-5 Remote speaker for mobiles.... 25.00
CR-64 High stab. ret. da l {745/751l 56.00
PP-I Speaker/patch (spec ify radial 139.00 129'\
SM·8 Desk mic . two cables, Scan. 69.95
AT-lOll llJOW8·bOl ndauto.Oln tenna tuner 349.00 314"
AT-500 SOOWabaod auto. antennatuner 449.00 399' \
AH- I 5-band mo bi le antenna w/tuner 289.00 259' \
GC-4 Wor ld clod _ (CLOSEOUT) _ 99.95 79' \

IC-751 9·bOlnd xcvr/.l ·30 MHz rcvr 1399.00 1199
PS·35 Internal power supply 160.00 144'\
Fl·32 500 Hz CW filter (1st If) 59.50
Fl·63 250 Hz CW filter {lst IF) .. 48.50
fl ·52A 500 Hz CW filter (2nd IF).. . 96.50 89' \
Fl-53A 250 Hz CW fi lter 12nd IF). . . 9650 89' \
Fl-33 AMfilter , 31.50
FL-70 2.8 kHz wide SS8 1iiter 4650
HM-12 Ex tra hand mic rophone ..... 39.50
SM·6 Desk microphone.. . ... .. .. ... 39.00
RC-IO External frequency contro ller 35.00
MB·18 Mobile moun!. . .. ...... .... . 19.50

In Wisconsin (outside Milwaukee Metro Area)
1-800-242-5195

WICKLIffE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-800-362-0290

~~"id. 1-800.321.3594wOO

Order Toll Free: 1-800-558-0411

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

Fla . WATS 1-800-432-9424 No in -state WATS No In-State WATS Phone (312) 631-5181

~I~t~~ae 1-800~327-1917 No Nati onwide WArS 2~~~~ae 1-800-634-6227 ~ri~~~: 1·800·621-5802
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Mike Starcher K84YI
2707 Gleeson Lane
Je ffersontown KY 40299

It's a Dangerous Obsession
Cro wing up and learning about electronics is like

driving a car before you can reach the brake pedal.
KB4Yj tells ho w he lived through it.

Growing up in a small
town in West Virginia

was hard, especially for a
kid like me who was always
trying to find out what
made things work. I wasn't
sat isfied with just reading
or hearing about some­
thing; I had to see for my­
se lf. This meant tearing
apart everyth ing I could
latch onto and drag home.

The kids my age thought
I was weird. They were con­
tent with bouncing a bas­
ketball or toss ing a baseball
around all day. As for me, I
preferred to spend a nice af­
ternoon dissecting an old
five-tuber on the kitchen
table.

Most of the adult s
around me frowned on this
unusual behavior , to o.
They would say things like,
" That boy's gonna get
shocked to death so me
day if he keeps on."

My mom was always
warning me about the dan­
gers, too. She was always
telling me to stay away
from things like golf bal ls or
flashlight cell s which were
full of ac id, or vacu um
t ubes whi c h c on t ain ed
deadly poison. It seemed

like all the neat th ings were
booby-trapped in one way
or anot he r to take care of
any knuck lehead who tried
to pry them open .

My dad encouraged me,
though . He would say, "Yo u
keep on tearing up things,
boy, and so med ay you 'll
make good."

My uncle Howard was un­
derstanding, too. He was the
town's " tras h man." Once a
week he would bring his big
truck around to collect the
garbage. He saved anything
he thought I would like and
placed it in a special pile in
the front of the truck , That
pile was a gold mine to me.
Clocks, fan s, motors, old ra­
dios, and many other good­
ies were there to greet me
when he came. 1would pack
it in, tear it apart, and he
wou ld get most of it back
the following week.

I saved a lot of parts back
then, even thou gh I didn't
know what they were. Every
now and then I would get
some of them out and say,
"Cee. aren't those neat,"
even though I didn't know
what I was going to do with
them. (I still do that today,

especially when I've just re­
turned from Dayton.)

1 was kind of short in the
way of tools, having only a
screwdriver, bicycle pliers, a
pocketknife, and a big nail
that I heated on the gas
stove for soldering. This
made it rough getti ng some
things apart. A lot of the
stuff was held together with
l.4 -inch hex-head sc rews.
The people who made these
must have known there
would be someone li ke me
gnawing them out with pli­
ers someday.

My tool arsenal expanded
great ly when my o lder
brother brought me a solder­
ing gun one Christmas. I was
st ill pretty young at the
time, so Mom envisioned
the hou se burn ing down.
She let me keep it, though,
after a little nudge from
Dad. Well , I didn't burn the
house down, but I did lose a
few shirts, a pair of pants,
and a bedspread due to burn
holes.

By the time I was nine, I
had lea rn ed enough to think
I could start fixi ng things. As
I soon found out, folks were

not exactly anxious to le t a
nine-year-old work on their
radio or television. So, my
first clients were some
friends at school. They
would bri ng their watches to
me and I would take out a
few parts which made the
hands run around the dial
real fast. Somet imes their
parents made them return
the watch for me to undo.
Did you ever try to get all
those gears to go in their
holes while you put the two
halves back together?

Later on in my youth Idid
acquire some friends who
enjoyed the things I did .
One such friend and Idecid­
ed to build a telegraph sys­
tem from my house to his
about four blocks away. We
started by bui lding t he send­
ing and receiving apparatus .
The sending key was easy,
made from one of the "l's"
out of a transformer core
nailed to a block of wood.
The receiver was another
sto ry . The only power
source we had was the wall
outlet, so we would wi nd a
nail with a mile of wire out
of an old television focus
coil, plug it in, and when the
smoke cleared, wi nd two
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Copy Worldwide Short-wave Radio
Signals on Your Computer

Remember the fun of tuning in all those foreign broad­
cast sta tions on the short-wave radio? Remember those
mysterious sounding coded tone signals that baffled
you? Well , most of those beeps & sq ueals are really
digital data transmissions using radioteletype or Morse
code . The signals a re coming in from weather sta tions,
news services, ships & ham radio operators all over the
world . Our sho rt-wave listener cartridge, the "S\VL",
will bring that data from your radio r ight to the video
screen . You 'll see the actual text as it's being
sent from those far away transmitters.

The "SWL" contains the program in RO~t

as well as radio interface circuit to copy

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION

Morse code and all speeds/shifts of radioteletype. It
comes with a cable to connect to your radio's speaker/
earphone jack, demo cassette, and an excellent manual
tha t contains a wealth of information on how to get the
most out of shor t-wave digital DXing, even if you're
brand new at it.

For about the price of another "Pac-Zapper" game, you
can He your Commodore 64 , 128 or VI C-20 into the

exciti ng world of digital communications
with the Mtcrolog SWL. $64, Postpa id , U. S.

~UCROLOG CORPO RATION,
18713 Mooney D rive,
Gaithersburg, Maryland 20879 .

T elephone: 30 1 258-8400 .

-c71~

mi les. and so on. We f inally
sett led on a wad of wi re
whi ch lasted about 15 sec­
onds before incinerating.
We agreed that this would
work if we learned to send
code fast enough.

Next came the running of
the telegraph li ne, which
was the rest of the focus
co il. We didn't have a tall
l a d d e r . no r d id our
homemade pole-climbi ng
shoes help us when we tried
to string t he wire over t he ex­
isti ng telephone po les. So
we ju st threw t he roll over
one po le and then the next.
This method didn't work, to
say the least. First the roll
didn't fare too we ll because
we didn't always catch it on
the other side. Then we ran
ou t of wire about a block
short and gave up. For the
next few days t he neighbors
co m plai ned abo u t the
" hai r" wire someone lef t
hangi ng about neck level
around there.

A few months later we
had perfected the telegraph

" When You Buy, Say 73"

sets. By using lantern bat­
teries the coil didn't burn up
anymore, and we had fou nd
something to use for the
li nes. This someth ing was
t he gas and water lines
which were right under our
noses all along. It stood to
reason that the two were
metal and they both were
co nnec t ed between our
houses, so the test came one
night. I had the sending end
armed with two almost fresh
6-volt lantern batteries and
the key connected to the gas
and water lines, respect ive'
Iy. I got on the phone.

" Are you ready on your
end?"

" All set here."
" OK, key is down; did you

get it?"
" Nothing here,"
I checked connections

and tri ed again; st i l l nothing.
The only thing I could think
of was that the batteries
were too weak to go all that
way. So I went to the next
most powerful source, the
good old wa ll out let. After

installing a l ine cord, I was ode lead out of a pictu re
ready for another test. tube w ithout f irst d ischarg­

" O K, you should get it ing it. The sharp high-vo lt-
this time," age cage on which I left

I closed the key . . . wham ! cu rly-eues of ski n as I got
I was sitting in t he dark . away f rom the picture tube
There were only two f uses was equa lly terri f yi ng.
in the w hole house. Back to Some of the things r did
the phone. left lasting impressions,

" Gee, it acts l ike a dead such as t he t ime I built my
short! " f irst power supply, 350 volts

We gave up fo r lack of at 200 rnA, and laid my hand
more fuses and t he fact that on the power t ransformer to
Dad was home at the t ime. see how hot it was while
Being as sma rt as I was, it ho ld ing the B+ lead in the
d idn't take long to f igu re other hand ! Fo r awhile, I
out w hat went wrong. I sur- thought the folks were right
m ised that somewhere be- about getting shocked to
tween my house and his the death!
gas and water l ines crossed Somehow I survived be­
each other and there was ing a kid. I d id a lot of un­
the sho rt ! usual th ings and had a lot of

As I became older, I soon fun back then. Now I'm all
discovered there real ly were grown up and have two boys
hidden dangers in the things of my own. And Dad, I
r worked on. Like when I haven't exactly made good
grabbed hold of my f irst yet, but I' ll pass the good ad­
5U4G to unplug it and vice along to my sons and
learned about second-de- maybe someday when I'm
gree burns fi rst-hand! A les- left sitt ing in the dark, I' ll re­
son was prov ided when I member you and the time
pul led the high-voltage an- when I was a kid ._
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David J, N ico laus WB9AOU
956 N. 200 W.
Va lparaiso IN 46.183

John Van W i/l igan WD9ADZ
831 Opa l Drive
ValparaiSO IN 4638.1

Convert and Converse
Transform your C-64 Basic programs into

Hamtext-readable sequential files.

The Convert program.

52 73 for Radio Amateurs . November, 1985

and then press F2 to begin
your tran smis sion . (The
name is, of course, the name
you gave the file when you
saved it to disk.) After press­
ing F1, your part of the op­
eration is now over.

If you are the receivi ng
station in this operation, you
should also be sure that your
TJR options have been set as
inst ructed. When the send­
ing station informs you that
it is ready to send the pro­
gram and stands by for a mo­
ment, you shou ld now press
FB and clear you r bu ffe r.
Th is simple task w il l save
you a lot of work later on.

After receiv ing the pro­
gram, go to the edit buffer
mode and delete anything
not relevant to the program ,
The buffer should start with
the number of the fi rst l ine
of the program and continue
to the end . At the end of the
last l ine in the program, you
should see a rever se M . You
must add a Comrol-C after
the reverse M . This should
appear on the screen as a re­
verse C. If you d idn't clear
your buffer bef ore yo u
started. you know by now
why you should have! You
probably ha ve w orn o ut
your delete key getting rid of
al l the garbage. At thispo int,
make sure that no line num­
ber in the object program is
abo ve 6 3769 o r you w ill
cause the Convert program
to crash. It sta rts at line num-

Off
Off
Choice
Off
Off
Off
Off
Whatever

A. usos
B. Diddle
C. Audio Feedback
D. Auto tD
E. Wraparound
F. Auto CR
G. Auto I F
H. TU

This setup is very impor­
tant . Do not forget to set
your opt ions in thi s manner
before you start or you will
find your program full o f
ca rr iage returns and other
st range things that do not
belong there. When the time
comes to transmit your pro­
gram, have the receiving sta­
tion stand by and return to
receive mode.

Type the following in the
tran sm it buffer (w i t h no
spaces):

ccntrci- FO:nameControl· F

load the program to be sent
into memory as you nor­
mally would do. Then type in
the following commands in
the direct mode:
OPEN a,a,a," name,S.W':CMD8:lIST

then press Return . A se­
quentia l fi le will now be
written to disk with what­
ever name you have chosen.
When the computer is done
writing, type Cl OSEB in the
direct mode and press Re­
turn . Th is will c lose the f ile
and stop the disk drive, Now
you are ready to load and
ru n Ham text. From the
menu select the Tj R options
and set them as foll ow s:

Instructions

Before getting on the air, a
few preliminaries are in or­
der. You must convert the
program that you are going
to send into a sequent ial fi le
and save it to disk. Thi smust
be done before lo ad i n g
Hamtext. While st ill in Basic,

1 541 d i sk drive. Hamtext
stores the received program
in a buffer, w hich, when
saved to d isk, becomes a se­
quential f i le. Th is f ile, asyou
know, is useless until con­
verted back into a program.
Convert will take thi s se­
quential file from d isk and
convert it to a usable pro­
gram , For those of you who
want to get into the meat of
thi s program and could care
less how it works, we will get
right into the basic instruc­
t ions. For those who care, we
will expla in the w hys and
wherefores of the program
after the inst ructions.
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A great many ama teurs
are now f ind ing room in

their ham shacks for home
computers. The use of RTTY
on the ham bands is grow ing
by leaps and bounds thanks
to the many new programs
now available for these com­
puters. One of the most pop­
u lar combinations in thi s
area seems to be the Corn­
modore 64 and Hamtext'
by Kantronics. W hich br ings
us t o the su b jec t of t h i s
article.

Did you know that you
can use Hamtext to transmit
p ro grams ove r t he a ir in
ASCII? In the ensuing para­
graphs, we wi ll attempt to in­
struct you in our method of
sending and receiving a usa­
ble program over the air and
how to convert the resultant
sequent ial f ile back into that
program again .

" Convert" was designed
to be used w ith Hemtext, a
Com m odo re 64 , and the



ber 63770 and wil l be over­
written by the obj ec t
p rog ram . If this prob lem
should occu r, you wil l have
to delete the offending lines
and add them later when in
Basic. This should not be too
big a prob lem since li n e
n u m bers se ldom run th is
high in a program . If you are
the transmitti ng station and
you r pro gram d o es h av e
these high line numbers in it,
change them now and save
t he ot her f ell o w a lo t of
time.

Afte r editing you r buffer,
save it to disk. l ater, when
you go off the air and return
to Basic, load and run Con­
vert You w ill be prompted
to enter the name of the file.
Convert w ill then go to the
disk, get the file, and begin
to create a program from it
You wi ll now see each l ine
appear on the screen as it is
entered. Th is is qu ite fast, so
look quick.

If all goes according to
plan, you wil l see a prompt
informing you that the pro­
gram is now complete. You
will also be given a li ne num­
ber to GOTO that wi l l li st all
the line numbers of the Con­
vert program on the screen.
With the aid of the cursor
keys, move the cursor to the
top of the screen and press
Retu rn on each o f t hese
numbers. When you reach
the bottom, you wi ll have
de leted t he Convert p ro­
gram from memory. If you
now run a LIST, you shou ld
see your new program ready
to save to disk. As wi th all
progra ms, you should save it
fi rst before debuggi ng it.
After all this, w ho wants to
lose it now!

There is a remote chance,
even after fo llowing the in­
structions carefu lly, that you
could encounter a few minor
problems . They cou ld be
caused by the fact that we
are not very good at givi ng
instruct ions. (Come to th ink
of it, we are not very good at
taking instructions, eitherl)
Or they could be caused by
the old line-too-Iong prob­
lem. Sometimes a program
line can have more than 80

characters. Any line that is
over two screens long will
mess things up.

How ca n t h is happen ?
W hen original ly ente red, the
writer used the Commodore
shorthand and th us kep t
w ithin t he two- li ne l imi t .
Later, when the l ist ing was
converted to a sequent ia l
fi le for tra nsm issio n, t he
wo rds were ex tended out
and over t he l imit . Thi s
might be something for the
transmitting stat ion to look
for back in step one. O r you,
as the rece iver, while sti ll in
Hamtext, cou ld look for this
when ed it ing t he buffer be­
fore saving it. If you look for
it there, you can break the
line up into two lines.

If sti ll in H amt ext. you
won't be ab le t o use t he
shorthand symbols except
for PRI NT. Very often you
wil l be ab le to delete the
PRI N T command and use
Commodore's shorthand,
the question ma rk. This wi ll
save you four spaces, and
sometimes that's enough.

Sometimes you wi ll m iss
these lines and when run­
ning Convert, the program
runs into them and stops.
N o w w hat? If li ne GOTO
63930 is sti ll on the screen,
run your cursor up to it and
press Retu rn. If not, ju st en­
ter COT063930 in the direct
mo d e and p ress Return .
Th ings should pick up right
where they left off.

Pay particu lar attent ion
and note the next line num­
ber to b e ente re d. W hen
done, check the line before
it. A small part of this line
wi ll be missing and you w ill
have to fi nd out what it is
and replace it The only way
to find o ut, if you don 't
kn ow, is to load up Hamtext
and load the fi le back into
the buffer. When you find
the l ine in question, w rite
down the m issing informa­
tion and enter it later when
you return to Basic .

Whys and Why Nots
After studying a rout ine

for changing sequent ia l f i les
to programs using a dataset,
we determine that th is pro-

cedure would not work w ith The first is a 13, the Return
a disk d rive. Thedataset rou- command, indicating the
tine simply reads one li ne of end of a program line. The
t he pro gram from the se- second is a three, the Con­
quenti al fil e o ff the tape, trol-C we affixed at the end
stops t he ta pe, and then of the file to signal the end
prints that line to the screen of the program .
and enters it into the pro- W hen a Retu rn is encoun­
gram . It t hen rest ar ts t he te red. we COTO line 63800.
tape, w hich is in posit ion to This sta rts a subroutine t hat
read the next line, and exe- disassembles the variab le C
cutes the same t hing over and stores it in low memory.
and over un til t he end of the C is the address of where we
fil e. are in the sequent ial fi le that

The problem with a disk is stored in high memory.
dri ve is that when you break M ov ing right along to line
the program to enter a line, 63990, we POK Efour Return
the act of enter ing a line re- co m ma nds in to the key­
sets a ll va r iab les and the board buffer (memory loca­
d isk returns to the start of tions631 to 634) and PO KE a
the f ile. Thus we would just fo ur in to memory add ress
enterthefi rst l ineofthepro- 198 to tell t he computer
gram over and ove r. they are there. Then, before

We can' t count the num- en di ng th e pro gram , we
ber of lines in to t he program print a COTO 63930 com­
because of the variable re- mand below the program
set. Al so, reading the pro- line we have just printed on
gra m from t he beg inn ing the sc reen. We t hen end the
af te r eac h line wou ld be prog ram wi th a c u rso r
very ti me consuming. Con- HOME command .
vert starts by opening the Now the program has sup-­
fi le on the disk, reading it posed ly ended and the cur­
one bit at a time, and PO KE- sor is positioned at the top
ing its ASC I I va lue into high left of the screen just above
memory (49152) where it is a the program line that is to be
l i t tl e more accessib le and en tered. But wa it, w hat's
workable than on the d isk. this? The keyboard bu ffer
Each ASCII va lue is tested st i ll has four commands
for a th ree, w hich is the Con- waiti ng to be executed!
trol-C (indicating the end of Th e fi rst Return places
the f i le), t hat we en t ered the cursor on the program
back in Ham text. l ine and the next causes that

It shou ld be mentioned at l ine to be entered into mem­
this point that POKEing the ory. The thi rd Return exe­
f ile in to high memory, start- c utes the direc t COTO
ing at 49152, lim its you to command w hich was left on
programs of 4K or less. This the sc reen by the pr int po r­
equates to 16 blocks on a tion of line 63990. This then
1541 disk d rive. Longer pro- pu ts us back into the pro­
gra ms c an be ente red b y gram in line 63930, clears
breaki ng them in to two or t he screen, and we are off
more parts and saving them and running again.
t o di sk u nd er d i ff e re n t In line 63940 we go to sub­
names. Then, using the com- rou t ine 63840. This routine
bine feature of the COPY PE EK s the low memory
com mand f ound in you r wherewestoredthevalueof
1541 user's manual, you can C and reestab lishes the ad­
combine them into one pro- dress of where we are in the
gram. sequential file. This loop w ill

A fte r POKE in g t he se- continue in this manner un­
quenti al f i le into high mem- t il an ASC I I 3 is enco un­
o ry, it is read and printed t ered o T he Contro l -C or
back to the screen one char- ASC II 3 f lags the end of the
acter at a time. While doing program, But wa it! What
this, Convert is testing each happened to the fourth Re­
characte r, looking for f lags. turn that was PO KEd into
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w at ch f or are cursor up,
down, left, and right. Ham­
text will ignore t hese and
leave them out of the trans­
mi ssion. The best way we
have found to get around
thi s problem is to replace all
the symbols in the program
wi th bracketed commands
such as <Cl R> for clear
screen or <CUR/UP> for
the cursor up token. Then
save the program to disk as a
sequential f ile to be trans­
mitted later. If you take a lit­
tle time to prepare your fil es
in thi s m anner, the person re­
ceiving it on the other end
will then be aware of what
the command should be and
can co rrec t it in his final pro­
gram.

Thi s sys t e m ha s be e n
work ing well for us. It does
require a littl e setup time on
your end , but we think you
will be pleased with the re­
sults. it won 't be long before
you have several disks full
o f sequent ial f i le programs
ready to tran smit to other
hams,_

The Fine Print

Some of the command s in
Commodore's Basic are not
retran smitted by Hamtext .
Thi s includes most of the
graphics and the Cl R co m­
mand. These inconveniences
will have to be dealt with in­
dividu ally. The Cl R co m­
mand will come throu gh as a
HOME co mmand . Usually,
with a little scrut inizing of the
pro gram , you ca n d ecide
which it should be.

Other c o m ma nds to

the keyboard buffer? Noth­
ing. It was only pu t in as an
extra to ensure that the cur­
so r rea ched the dire c t
GOTO command.

A prompt on the screen
now t e ll s you t o GOTO
63790 if you wish to destroy
the Convert part o f the pro­
gram. Going to 63790 causes
the program to Ji st all the
line numbers on the screen.
It is now a simple matter to
pressthe Return key on each
of the numbers and remove
the lines from memory.
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" LET THE HAMS AT WESTECH
BE YOUR TELEPHONE ELMER."

Ever notice that while many amateur
stores are anxious to quote you a low
price, it's hard to get someone to offer
an opinion? After all, what good is a
great deal on the WRONG rig?

At WESTECH, all our sales people are
experienced, licensed radio amateurs.
We take the time with you to discuss
YOUR needs, based on how YOU oper­
ate . We'll discuss the pro's and con's
of the equipment you are thinking
about, and even suggest alternatives.

VV

delivered$299
TC70·1

l<O, • •

••....... .
'. t(

• FULL COLOR, SOUND. & LIVE ACTION jus t like broadcast TV, Get on th ,S
eXC'T,ng amaleur vid eo mode at OU ' auo-dabre ready to go Drice

• WHAT IS REOUIRED FOR A COMPL ETE OPERATING SYSTEM? The TClO· 1s
downconverter ou tputs to any TV on ch 3 to r rece iVin g Connect a g ood 70 cm
antenna and lo w loss coa x. Ptu.,. In any compo s,te v'd eo .ou,ce you wan t to
transmit: Camera , VCR , com puter. etc . Plug in any tow Z dynam 'c m,c o r use
col or camera mic for Standard 4,5 m Hz TV so und, Connec t to 13 .8 vd e fa,
base, mobile. o r portab le , See cbapt. 20 1985 ARR L Handbook . That' s it '

• WHAT CAN YOU DO WITH THE TC70·1 ATV TRANCEIVER? Show the sh ack,
projec ts , compute, pro gram listings. home video tapes , ,epeat Space Shuffle
aud iO and video " you have a TVRO. repeat SSTV Of RTTY, Weather Radar. do
pubhc SerV'Ce evenls such as pa'ades, marathon s. races, CAP searches and
resc ues . m e list goes on. OX depends on an tennas and terrain , typi call y t
\0 40 miles. We have video compen sated RF li near amps 'o r 20 ($1t9) or 50
($1891watt s pep lor gre ater OX.

• FEATURES, Small 1>7x2.5" . Pu.h to l oo k (PTL) Ti R sw,tCtl ing Ga A, fe '
dow nconvert e' tunes whol e 420·450 m Hz band. Two switch se lecTed ..nee &
audio inpul s RCA phone jac ks and 10 pi n color camera jack Xmil Vi deo
monotor ou Tput a ve, 1 watt pep RF ou Tput on one Of two (ad d $15) se lecTed
crvslal coni rolled f,eQuenc ie•. 439 .25. 434.0, Or 426.25 mHz.

CALL OR WRITE FOR OUR CATALOG for more inlo o r who is on in vou' area. We
Siock an tennas , modules , and every th ing you need on ATV

TERMS: Visa. MC, Or cash onl y UPS COOs by phone Or mail. Checks must Clear
ban k be fore sh,pment P, ice includes UPS su rface sh,pping in cant USA, 01 her s
add 3% . Transmitt ing eqUipmenT sold only to licensed Tech class Of higher
amaleurs.•e"l lab le in 1985 call book or copy of new license

•
NEW 70 CM ATV TRANSCEIVER

ALL YOU NEED IN ONE BOX

(616) 447·4565 m-t 8am·6pm pst.

P.C. ELECTRONICS
Tom W60RG Marvann WB6YSS

2522 Paxson Lane
Arcadia CA 91006

ORDEAHOURS
Mon. &Thur. 1Q-8
Tues. & Wed. 1Q-8
FrI.& 5at. 10-4

WESTECH ELECTRONICS
RTE. 286-Presque Isle Plaza
Pittsburgh, PA 15239

(412) 733-1555 i:E ..
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,.00

32.00

24.00
28.50

65.00
63.00
46.00

5<.00
59.00
119.00

" .00
" .50

MRF212
MRF221
MR F222
MRF224
MRF231
MRF234
MFlF231
MRF233
MRF2311
MRf 240
MRFZ4S
MRFZ47
MAF2SO
MRF260
MRF2$l
MRF262
MAF2&I
MRF607
MRF641
MRf&44
MRF646
MRF648
2N38&&'
2N«27
2N5591
2N5642'
2N5M5
2 NSt0t6
2. ....
2N 6041
2"'6042
2N6OI3

2'''''

RF
TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED - FULL Y GUARANTEED

2·3(1 101Hz 1211 ( ' .. ZIV)
PIN Raring Each Match Pr.

MRFo&06 lOW $1 4.50 sn .oo
MRFi12 .IA 80W 18 .00 45.00
MRFi21 1(lOW 25.00 56.00
MRF"Z1C now 60.00
MRFi22' l SQW 3lI.00 82.00
MRF426.IA· 25W 18.00 42.00
MRF42S" 150W 55.00 125.00
MRF133 12.5W 12.00 30.00
MRf43S" 1SQW 42.00 90,00
MAFUIl,/A 30W 12.50 30.00
MRF450./A SOW 14.00 31.00
MRF453.IA &O W 15.00 15.00
MRF4S4,IA BO W lUID lUlO
MRF455,IA &ow 12.00 2UlO
MRF458 &O W 20.00 46.00
MRF46Q &O w '8.00 42.00
MRF464" 80W 2S.00 60.00
,.FlF466· lOW 18.75 4a .OO
!olRF.7S 12W 3.00 9.00
MRF4 76 3W 2.75 8.00
MRF477 40W 11.00 25.00
MRF479 15W 10.00 23.00
MRF485' 15W 8.00 15.00
MRF492 90W te.co 40.00
5RF2012 75W 15.00 33.00
SRF3662 110W 28.00 60.00
5RF3775 75W 15.SO 34.00
5 RF3795 85W 18,SO 37.00
COU45 SOW 23.00 52.00
5 0 1078 70W 17.00 40.00
5 01 451 SOW 15.00 36.00

$e1f/CttJd H igh Gain Ma lchtJd GUNS A vai laClle

VHF/UHF TRANSISTORS
Ralmg MHz Net E. Mil ICh Pr

l OW 13&-17i Sl , .oo
15W 13&-174 10.00
25W 13&-174 14.00
40W 13&-174 13.SO

3.5W &&.u 10.00
25W &&.u 15.00
iW 13&-174 3,00

30W 13&-174 12.00
30W 13&-t14 15.00
toW 136-174 18.00
lOW 136·174 28.00
75W 136·174 27.00
SOW 27·174 20.00

5W 136,174 7.00
l OW 136·174 9.00
15W 136-174 9.00
30W 136-174 13.00

1.75 W t36-174 3.00
15W 407·512 22.00
25W 407,512 24.00
40W 401·512 2I.SO
lOW 407·512 :».00

1W 30-200 1.25
lW 13&-174 1.25

2SW 13&-174 13.SO
20W 30-200 13.75

4W 407·512 10 .00
tOW 407·512 12.00
4W 13&-174 ' .25

15W 13&-174 7.SO
2SW 136-17i UIO
30W 136·174 9.30
40W 136·174 11.75

TAfOS FEr
MRF1:U' 5W 2·200 S10.50
MRF137' 30W 2·200 22.50
MRFl 38" 30W 1.5-150 35.00
MRF1SO " 150W 1.5-150 10.00
MRF172 " 10 2·200 85.00

Selecled, mil/ched fina ls for Kenwood. Yaesu,
Icom. A"a5. elc . Tf/Ch nical aSSISlance and cross­
l e lerence inlOffTYtiof\ 011 CO, PT. RF. S RF. SO prNs

QUANTITY DISCOUNTS AVAILABLE
WE SHIP SAME DAY C.O.D./VISA/MC

W ORMATJOH ....ND CALF. ORDeRS.: (l1 911~728

OUTSIDE CAlF. ORDER DESK: 800-154--1921

ADVANCED ELECTRONIC
APPUCATIONS, INC.
POS e-211O
Lynnwood, WA t8038
(2M) 775-7313
TELEX: ISl724" AV4. INfl

e Independent 4-Pole
Chebyshev Filtering for
Mark and Space Tones

• Automatic Threshold
Correction.

• Variable-Shift Tuning: the
Space Filter Center
Frequency is Moved
Without Changing the
Bandwidth (Something
like Passband Tuning).

• Trirnpots Allow Active
Filter Parameters to be
Changed

• Ideal for use with
AEASOFI' Packages for
MARSISWUand AMATEUR
RADIO

• RS-232 Option
e Tuning Indicator Ideal for

RTIT & CWoFast and
Accurate Under Poor SIN
Conditions

• 117 VAC Power Supply
Included

BEST OVERALL VALUE
ON THE INTERFACE
MARKET FOR RTTY/AM·
lOR/CW:

EAEAEAEAEAEAEAEAE ~

EAEAEAEAEAE c~
EAEAEA ~I!'''t ,p

E \)"t~'" cy -\
cotlt~ t-C~~OU~V
~~f $199~

AM . SET

....0 11 Gil

~
flltlG~IIf1011

~
~ eflV ~<9

~
EA

~ AEAEAEA
AEAEAEAEAEAEA

EAEAEAEAEAEAEAEAEA

Hou..'

-"• '" _ _u .. ...

-=___' 00 ....

Harold Stoner
73 fof Radio Amateurs

80 P;ne Street
Peterborough, NH 03458

2317 Yence Ja~kson Rd
San Antonio TX 78213
151217U n93

AMAT " RADIO
Shop owners:

Interested in more work? Major Ma nu­
factu rer will establish service centers na­
tionwide.
Well-equipped shop with q ualified 2·
way Tech. and accessi bility to V. P.S. arc
required.
If you would like to increase your shop's
income, please list your qualifications
and reply:

~ArCrystal
1/liATFilters

lor KENWOOO T8830. T893D, 18940
Our 1~lel1 l'\iv1e receIVedu~ ",I'se .o.s~. con·
Inler VU81l1V. role 'ece<lllyon llio'"potl'IIQ'.r~.
K",,_ Wers lie grUI wI 8·~ Fox " "9<' h~s If'
/>erie< I ~."" pUI ' PI" In m~ g3C.nc 1/ltJ ""pro_~1 JS,,,,,".r,,

fOX TANGO MATCHEO·PAIR fILTE RKITS
2, l KHlto<S$B; 4DOHZlorCW . , ... . 11391• .
SS B.M CWIi lin.rs l SPEC IAL . , , , .. , ,5250
K,ls ,nclode deta;lell inSiructoons Ind all n.Med p.1rts
Spec ,ly Dln<lwldths and KenwOO(J "'o<1el wnen orde"ng
FO~ I A~GO Idlers 1Q...a1 or • •t eed Ihe c~lm. 01 im~a lors

Why " $I d'5aPllO'ntmenP Gel till l UI mrnll'
SHlppjNG SJ US, 15 "'" (US & ~fIMJ,o). S,OfI_~e<'

0nW by ..- Of p!lOt¥ . viSA/Jle Of COD~
ASk A/IOIIr OUT F."" Fot J1...~ at,.. Hogs

FOX-TANGO Corp.
Box 159445, W. Palm Bch, FL 33416

~==:TelePhone : (305)683-9587:::= = ,

f UL L Cov t R.lGtl .ILL BANDS' A UT O MA­
TI C SEUCT IO N .. " .PROVE N W.., •••• ••• ,
...1• • T.... _ . 8 G. Co........,. W" . I
GROU NO M OUNT S LOP ERS _ No 1'1 ••,."
........ Gl ...... oL1lI ~. , . IlL--Iro>lLoILW.I.1.ttl.1w' . U
Co.n.<t f • ••• f ••••. Il....... . .. P. , li e ..
ANY •• • ,....... S,•• _ .. 00 6 0 ,...
.ou".' ' S L O " EJI- OX .I G ...
"ft'" row hO•••• 1 2 000 W."
"EP In , ., ft." " _ .
In 10 .. • • , S M ALL _ HEAT _
ALM O S T ,I'lV' LE . I'l••ft. _ .

.... . • OX .Ift" _ ' r .. c o l'l p--o. " P"Jl f ·
""EI'l T S _ RESTRIC TED " RE". • .., ..._ ..... 2_... '. "
S WJl • • • • .IL L ..... , ... _ . 0 · '&0_3 000<1 No .."' .
... ...to . . .... _ [ \/( 1'1 . COMP'LETELY .ISSEMBU;O .
!W " RGo-58U Coo' _ . .... P'L 25~ __nll'_ 8~..
to _ ............ _ ' . _ .'" r ULL II'l S T RUC·
T ION S'
I'l• . I otIOS _ 80"""'-0_20_.5••0_..... " .I 'L_ "~..15
No. '00105 _ 4 0 _2 0 _' _ _ 26 ".-S" ".~!I

I'l• .•0 20S _ 2O_. 5 _IO_ ' 3 ",-S"T .~!I
.... 10 .6._ .60--80-40-20-<5_10 _2 63 tL - ST~.l1!1

SEI'lO r UL L P RICE r OR PPDEL ,.. U S.l IC ........ S5.OO
." IlcJ VIS". M .lS C .lRp _
.I M U , U;P H Eo 0 , P h ._308_236_5333
......., • . W . _ .. 2 _3 , 1'.. C ) Ilo_.n .
, , . _ '0 • • , ......., ' a<>' ."..

W E S T ERN EUCTR OI'l' CS
0 " ' _11 " H 6 8 8 ..7

" When You Buy. Say 73" 73 for Radio Amateurs ' November, 1985 55



ARTER'N'BUY
lndiwldual (noncommercia l) ... ....•.....•.............. ... 25c per word
comrr-tlal ......... .. .. ...........•.•..•.•........ . . . ... . llOC per WO«I

PfepaY"*'1 by ct>eck Of money order i. required with~ ltd. No discoun•• at

eommiallioNl .fe available. Please Imlka your PIlymetl' ' 0 73. Rill"'or multiple
insertiOns are a~.;lable 0I'l reQun,

Adwl1iairog mus, penain 10 amooteu. r..:lii! produc's or~ No special
layoul ll or pos 'tions are possible. All aa..'uai"ll copy must be sutlmilled
tYPl'W' illen ldou~ed) and must inc lude lull name and addreM. Copy
IImit..:l to 1(1() word. , maximum. Count only WOI'OS ,n ted. Address, lree,

73 e.nnot "OfI1y a<tYert isirog cl am'l l ana e.nnot be held responsible 101' claims
....0. by ll'le ad'ter1i~_ Uabilily will be limited '0 mak ing any necessary correc- ·
lion. In tile nex, ,.." l iable issue.

Copy must be received In Pet&rborougtl by the !lUI 01 the second month
preced'"ij lne COY'" dale.

Make checks payable to 73 Magazine and M nd '0: Jim Gray, Ad'J.rtising De­
partment 73 Mag azine, eo Pine St, Peterborough NH 03458.

MOBILE IGNITION SHIELDING. Free litera·
tu re, ESles Engl"""rl"ll, 930 Mari»e Drive.
Por1 Angeles WA 98362. BNB006

MILITARY TECHNICAL MANUALS lor old
and obsolete equipment. 6O-page ca.talog.
SJoo. M,li tary Technical Manua l $eNiu.
22fifj Senas.ac:: A""., Long Beach CA 90615.
BNBOo&5

OSlS 10 OO-<Jer . Variety of slyles, colon,
cafd alOC~ , W.BPD OS U . PO Dra_ OX,
Cordowa SC 29039, BNB260

THE DX'ERS "AGUINE. l)p-IC><lale, in­
lormat,... inte<esl'ng. Compiled and edif·
ed by Gus Bfown,l'IQ W4BPD . oxec Honor
Roll Cert, Ilcate ... Send l or If" sample
and lubscriptlon inl ormation today, PO
Drawe< OX. Coroo.a SC 29039. BNB261

COCO OWNERS_ Free soIt ware and hald­
ware brochure, CoCoN ul s, POB 9866. San
Jose CA 95t57-<l666. BNB265

CASH PAlO l or trattic/speed rada, equip.
ment. Wrile or cau, B,lan R. Esl erman, PO
Box 8,.1 , Norlh l ield IL 60093; 1312~

251-1190\. BNB27t

SSSSS SUPER SAVINGS on eleclrooic
parlS, componenlS. supplies. and comput ·

er accessories. Free 4o-page cata log lor
SASE. G"I on our mailing liSt. BCD Elec·
Iro. PO Bo. 830119, Richardson TX 7~:
(2'4H*lO- l t02. BNB269

FIND OUT whal "''''' yotl can hear on \'OW
general-c<M!lfage l rans.ce;_ or recel_ .
Join a shOll wa"" rad io lislening club.
Complet" inl ormal ion on ma;or ~h
American clubs and sample .........stle< .
$1.00. An oeialion 01 North A".,...ican
RadIO Clubs. 1500 Bunbury Of..... Wh,ttler
CA 9OllO1 . BNB310

INDIVIDUAL PHQTOFACT FOLDERS: . 1
lQ tl40Q 13.00 POSlpaid. .-.JL. . '4 cr.l·
nut La...... East Meadow NY 11!i64. BN8312

IMRA _lnte<nat ional Mission Radio Aaso­
cia tion. FOlly countries. 800 memberl.
Au ists missionaries wilh equipment
toaned, weel<d8y net. 14.280 MHz. 2:00­
3:00 pm Eastern. Bfother Bernard F'ey. ,
Prye< Manor Road. Larchmont NY 10538.
BNB326

ELECTRON TUBES: rece iVi ng. transmi t·
t ing, mlcrowa.e . . a ll types available.
Large Inventory means nexl -day shipment
In moat cases , Dally Electronics. PO Box
5029. Compton CA 90224: (213p74.1255.

""'"

WANTED: radios. tubes p.&-1939 lor my
collection. Howsrd SIon". HCM, Bo.
. 18. 0-.- RI..... MN 56636. BNB332

HA" TRADER YELLOW SHEETS, In Wr
24th )'iIaf. &y, swap. sell ham--radio gUf,
Publlsr-l twICe a monlh. Ads quickly clr·
culate- no long Wi-II lor "dulls. SASE lor
sample copy. $10.00 lor one yMI (24 ;.­
aues~ PO Bo. 356, Wheaton lL 801N.

BN""

RADI O TRANSCRIPTION DISCS WAN T·
EO. Any sil". speed. W7flZ. 80. n4­
WO. Aedmond WA 98073--0724. BNB347

CABLE CO NVERTERS. Lownt pfle..
De.le. inqu,ries accepted. Ouantily d, ..
cwnts. F..... catalog. P.G. Video Corp.• $1
GatChell St., Dept. 73. Bul falo NY t.2t2.
BNB349

WANTED: Regency XL2000, 10·channel
1.8-182·M Hz tr anc el.e r , o r W il so n
WH2510. Also 1702A EPROMs. PO 80.
929. Blac~sburg VA 2.~29: (703)·382·
4458, BNB377

HI·MOUND ~eyl n9 mechanlems now avail·
able! Finest and most e...nslve lin" 0 1
hand keys, mobile ~eys and IambiC pad­
dies. Writ" for I ,ee catalog. Skyw..... Ra·
d lo Systems. eo. o-1. 1W3 8oI>IeIt, Blaine
WA 9823Q. BN8376

TR·7 USERS- NB--7 noise blanker, ..........
S65 ppd. SL.JOO ON f ltte.. new. S!iO PPd.
H5-75 hNdset by Ofa~". new, $1. JIPd.
Tony M use. o K3UKW. (2 15)· 27 1·&$98

BN"""

CABl.E TV CONVERTERS i-nd equipment.
Plana and paris. &lkI or buy. Free Inl or·
....11on. C'" a Eleclfonics. 62e Flowerdale.
Dept. 73. Ferndi-Ie 1.4148220. BNB383

DIGITAL AUTO..ATlC DISPLAYS for FT·
1018, TS·520s. Coll ins . Ora ~., Swan.
Heath, and all others. Six t/2' digits In a
5°'wlde by ' '4··high metal cabinet Send
$l.ll0 fo r InlormaUon. Please be specilic .
Grand Sys tems. Depl. A, PO 80. 3377,
Blai ne WA 98230. Ca nad lana VE7LB .
BNB385

8URGLAR ALARMS ... Te" Ulc business
opportunity. Res ldentl a l/buain" .. syl·
tems easily leamed. Get In now. we will

help you . Information $2.00. securily Elec·
t ron lcs International, PO Bo. ,.!>8.RG,
Grand Rapids lol l .9501 . BNB386

HAPPY THANKSGIVING from.1I tne IIWe
pilgrims at Juniof High Scl>ool22 on Man­
hallan's lowe< £ast Side. Send us }'OUr
OSL loday and ...e ....y send \'OIl our OSL
Of The week Award lust In lime lor show·
ing 011 around thoe holiday t,,!>le. Mail 10.

day 10 WB2JKJ. BN6387

OSl CARDS: 100 10< 15.00. 500 lor $18.00.
For a sample. send an SASE to Ken Hand
W82EUF. PO Bo. 7Oll, East Hamplon NY
11937. BNB386

REPLACE RUSTED ANTENN A BOLTS w,th
stainless steeL Small quantlt l.a. Free cat­
alog. Elw ick, Dept. 559. 230 Woods Lane.
Somefdale NJ 08083, BN B389

M ONITORICB CRYSTALS, 10-24 pes..
$1 .50 each: 25-49 pes., $1 .25 each; 50 anll
up, $1.00 each. Over 7000 In stod. Fully
gua.anteed. Write for I ree list. G ... G Com·
munlc" t lo ns. 6518 Main , Stallord NY
t (1.43. BNB390

CO M PUTERIZED BEAM HEADIN G and
distance printoot from yOlJf eucI OTH to
all call sign prel i.es worldwide, Inctud,ng
over 200 US and Ganad 'an c it ies. Send
$11.95 to G. Miller K7GFL 3715 Brittl&­
wood. Las Vegas NV 99120. BNB391

OX HEADING MA PS 100- BoIlon. New Yor1<
City. Philadelphia. Ball 'mor•. DetrOit. AI·
lanta. ChicaOO. N_ O<Iaans. St Loull.
o.lIaa. and Los Angeles. 11 0

" 17'.13.1'5
ppd. Speclty cily. Bill M...,. W2HOJ. PO
Bo••17. HainespQrt NJ 0l!00ll. BNB392

FREE: llO--page eleClronieJcompul., parts
catalog. Hoslell EleCtronica. 2610 5<JMet.
Sleuben.me OH . 3952; 1614~2&t-&ol6-t

BN"'"

NEWl CW WORD·COP YING COURSE!
Complete. Eas y·t a-learn. aSC-Trainer'"
Code Course. Includes t"'O 6O-mlnut" au·
dlo cassettes and complele Instructions.
$lOnd $16.95I IOOlana reeidenta adll SQ,B!i).
Money·back, satis faction guarantee (less
$2.00 shipping and hand lln9). Business·
size SASE gets hee information. AVC In·
novations. Inc.• Department 7C3, PO 80.
20491. I nd i an apo li s I N 46220·049t .

BN""

ONTESTS CALENDAR

way OSO. MUlllpllefs are "ach ARRL eec­
tlon plus VE8NYl {74 ma.imuml. KP4.
KV4IKP2, and KG( stations a,e In tl'ltl west

Indies section. wh ll" KH6 and other US
possessions In tile PacUic count as I tle
Pacilic section. Final score la osa points

ARRL Sw 11; ltsk..-CW
ARRL E"E e-.petIllon-Part1
tM e-test
a.a._a... OSO Party
co WE e-t",
Intamatlo<lel 01( OX Conlest
VI( YerI... The Worid CW ORP Conlesl
ARRL S~'ak.._ Phone
ARRL E"E Compatlflon_Part 2
ARRL lf1O."el., Con'es'
ARRL lO-Ma'er ContHl
ORP WInter Spotta-CW
73 4O-M.I., WOfId SSB Championship
HUnllftilliona In Th" Ai r Conlul
73 7SoMat.r Wood SSB Chmplonlhlp
73 160-... te' Woflll sse Championship
73 l SoM"'.f Woflll SSB Champlonahlp
73 2o-M"'., World ssa Champlonahlp

NO'if 2-3
Noo 2- 3-,-'
NO'f "'10

NO'f"'''
NOOf 10
Nor 1&-17
Nor 1&-17
Nor 23-24
••,,-0
o.c 14-15
o.c 2O-Jan 1
Jan 11
Jan 11- 12
Jan 12
Jan 111_1'
Jan 25
Jan 2S

SCORING;

Counl 2 pointa lor each completed 2·

lion can be worked only once reg..dleH
of Ireq~ band. A tranamitte< used to
conlact one or more stations may not sub­
sequently be used under any other call
during the contest period (vfllh the e.cep.
tiOn 01 fam ily stations wllef" mora than
one call sign Is assigned by FCC/OOC).
One opeIator may not use more Ihan one
call.ign Irom sny given location during
th" conte.t period, The use 01 two or more
transmlllers Sim ultaneousl y is not al ·
lOwed,

EXCHA NG E:

ceoeeeuuve serial number. precedence
(A II you run 150-WaU outpu t or less. B II
mor"than 150 Walls). you r callslgn. checl<
(las t two diglis 01 tll<! yea, you wer" first
licensed). "nd yOlJ. ARRL section,

Robert Baker WB2GFE
75 Windsor Dr.
Atco NJ 08fXJ4

ARRL SWEEPSTAKES
CW

Star1s: 2100 UTe November 2
Ends: 0300 UTe November 3

PHONE
starts : 2100 UTe November 16
Ends: 0300 UTe November 17
US and Canadian stations worl< other

US and Canadian stations usin9 1.8·
through 28·MHz bands, Operate no more
than 24 of tee 30 hours wll h On/oil times
not"" Clearly In ywr log, listen ing time
counli aa oP8rat l"ilIlml!, Op8fat lng cal&­
go<ieS include Single operatOf and mutt l·
operator with a sin91e transmitter.

No c,osemode cootects. and each .Ia·
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RESULTS ANTENNAS USED (%) IN TH E 4G-METER CONTEST

33 tnverted veeldipole
15 verncer
12 2·alement yagl
9 3-element yagi
8 4·element yagi
5 Delta loop
4 Longwile
3 ~·wave sloper
3 \O· wave stooer
3 Wire baam
2 2·element quad
2 Phased vertical
1 Log periodic

KE5CV, K3TUP, 14KOJ, AND DJ3HJ :
1985 WORLD 40·METER 5SB CHAMPS

4O·Meter World Champions

"" "" 1984 1985

WIVE Sin~le oc VE50X KC5N Q KESCV KE5CV
WIVE Mult i·Op N9N B K3TUP K3TUP K3TUP

OX Single oc YV5A NE 4M3AZC KD7PIKH2 OJ3HJ

OX Mult i·Op 14YNO 15NPH 14KOJ !4KOJ

This has b&en an unbelievable year on 4(l meters. The defending mutti-cp
World Champions, K3TUP and crew, captu re<;! thei' third consecutive litle. Re­
turning World Champion KE5CV scored a deciSive victory in the single-operator
class ,

OX station 14KDJ. vying 10. Its second world Hlie in the multi-op category,
managed to outscore Its nearest competilor by nearly Ih,ee 10 one. Earning hi s
l irat World Championsh ip for the single-operator class waS DJ3HJ Irom West
Germany,

Whew, what talent. These stations ere not to oe denied their place on the 4().

meter Honor Roll.

K3TUP, 4().mete, mulrl4:>p champion
lor the third consecutive year,

40-merer OX slngls-ap champion
DJ3HJ,

Re_iew,ng th a antenna survey, wa can see a defin ite trend tcwaro more ec­
phist icated arrays , While Inverted vees and dipoles 'emaln the c vereu main·
s tays, the moncbanoer appears to be a m ust if you wanllo be in the top five !
(KE5C V ca lled me rhe orher evening and convinced me to replace the 2 element
wi th a third rod! Glfeu ", he t? He and NE61 were right; it's worl h il'-KE7CJ

Have you ever asked yourself what makes a championsh ip station? We
thought we'd share the cescrtpucns at lhis year' s top fl_e stations in each op­
erator class. Of course, it doesn't hurt to have a seasoned opera tor at the helm
ertner:

Sing ia Op:
KE5CV tx TS·930 Alpha 76PA 4·el KLM, wires

K4XS Fe TS-930 Alpha 78 4·el KLM, inverted vee
N6YK CA TS·930 Alpha 770 4-el KL M

KE51V rx TS·930 Alpha 770 4-el KL Ms sl ackOO

NC2V N' TS·930 TL·922 4-el KLM

MuIU.Qp:
K3TUP '" T5-930 A lpha 770 4...1KLM, d lpol a
WA4JXI Fe rsesc TL·922 2-e1yagi , s loper
N40 DS , N FT·9020 M Drake L·7 LOllgwlre

"00 n. IC·751 IC·2KL 3-e1KLM
14KDJ lta ly TS·8301FT· PIlased vertica ls

."
Note: KY0 S was second·p lace mcm-oc bul we do not ha_e his station descrip.

lion,
all beh alf at Our 4O-Meter Contest chairmall, Denn is Younker NEBI, I want to

thallK all those wnc partic ipated in th is year's e_ent. Many or you didn't turn In
an enlly and that's untortullate. It you had, perhaps you could have earned a
con test award. Please, Ilext year, just ta ke a tew moments, put together your
entry, and selld It in . You'll be glad you did.

Speaking ot next year, the 1966 4().Meter World Ch ampionship Con test is
sch eduled fOf 0000--2400 UTC, January 11, 1966. The rul es are already prl ntOO
and ava ilab le rig ht now! This year we ha_e a special address tor AL L CONTEST
RULES AND FORMS. If you inquire about olle contest, you 'll receive rules and
forms for all Our single-band e_ents. Send an SASE to: 1986 Contest Rules and
Forms, Billy Maddox KA3JJKI3, 1162 Bayvle", Vis te Drive, Annapol!s MD 21401.

Though many ot you were not ab le to earn an award, you made acnevements
In other ways I hope. Perhap s you contacted that SOth state or added ano ther OX
country to your tota ls. You're ail worthy of honorable mantiOIl and we appreciate
your dedication to th is allnu al contest. prease ask your friends 10 join us In the
1966 contest. Thank you fOf your support and see you on 40 ' - Bil/ Gosney KE7C.

MUlti-ba nd cOlltests are wOIl or lost on 40 mete rs. Top contesters open ly admit
that a respectable 41).meler operal ion will speume cme-eoce between flrsl , sec­
olld. ano third p lace. Is It any wOll der that Ine 41).meler single-band event has

become one or Ihe most popular?
In the single-operator class , only 4 conlacts separated KE5CV and K4XS at

the f in ish. Mu ltipliers decided Ihe overall winner, KE5CV had 56 slatesJpro_inces
and 47 OX countries to acqui re a to tal of 103 multipliers. Totalin~ 91 mul tiplie rs,
second·place stancn K4XS worked 53 stateslprovlnces and 38 OX count,ies ,

OJ3HJ won OX sing le-op honors by working 316 as, only 7 WIVE multipliers,
and a whoppin~ 84 OX countries. Th is multiplier tot al waS mora than his nearest
competitor, Alas kan station KL7U, could muster. While KL7U wo/ked 20% more
stat ions th an the champion, propag ation just d id not provide the o_e/whelming

OX total yielded by the West German stat ioll.
Muil l -op compelltion has never t>een greater, The c,ew at K3TUP set a new

World 050 Record with 1381 OSOs In the 24·hour con test, su'passing last year's
record of 1214. K3TUP litera lly walked away w ith the ir th ird World Championship.
Second.p lace f in isher KY0S was one SMII of matching K3TUP's multiplier toter
of 84 . They could not, however, make up tna d iUe rence or 242 a s,

WOlld Championship 'ecognit ion SeemS to be due our friends in Ilaly. As Ihe
precedin~ chart illustrates, the OX multi·op title has gone 10 an Ita lian station
since the beginn ing of Inis even t. 1985 World Champion 14KDJ is an example.
This Is the second t ime Ihis Slalion has been awarded top honors fOf Ihis contest

calegory'
Champiollship competition breeds Ile w world records. Let's lake a look at

050 records fOf each operalOf class:

Wood 4O-Meter 050 l'I&COrds

Single Operalol Multl·Operato,

KESCV tses t.aoc K3TUP "" 1,381

K4XS -ses 1,196 K3TUP rsea 1,214

W1WEF '''' 1,042 K3TUP '''' 1.196

KE5CV "" 1,020 N40 0S "" 1,151

N6YK rsss 1,012 KY0S tees 1,139

KE51V "" W" K8N O "" 1,129

VE50X "" on N9N B "" r.ose
KE51V "" 953 W2ZQ "" ',00<
NC2V tses OJ ' K9EC '''' ',000
K9EC tees '" WA4JXI tees ,.,

As usual, Canad ian mult ipl iers wel e at a premium. Too bad the YEs don't sop­
port this championship evellt more than they do. Stations with SO or more slates
and prcstnces to their mul tiplier credit inClude: WA4JXI (ST}. K5LZO (56), KE5CV

(56), K0HA 156), N6YK (55), K3TUP (55), KY0S (55), KS90 (55), N40 0S (54), NC9F
(53), WA6PVA (53), K4XS (531, KE51V (53). K9EC (53), N9GT (53), N8CXX (53) , NC2V
(52), KA1GG (52), VE3 MFP (52), WB7A PW (52), W0 5GSL (52), KB0CJ9 (51), AE5H
(51), W4TMR (51), W2ZD (Sl ), W9UCW ISO), K1KJT (50) , and KQ1F (50)

Stat ions with 30 Or more OXcounlrles include: DJ3HJ (84), 14KDJ (65), 14AVG (48),
KEseV (47), K4XS (38), N6YK (38I, WA4JXI (32), KE51V (30), and K3WGRNP2 (30).

As we looked over the cOll test entries, we IhouOhl It would be Interesting to

note the various antenna combtneucns being used In this eveot:

KA21EU
\'N2Za op)
N3BJ
(K3TUP op)
N4DDS

N4GTU

W4TMR
K4VKZ

W05GSL

WA51YX

KC7PA

N8CEO

N9DHX

N0CLV

VE3MFP

4O-M"tel So. pbox

Laarned every dirty trick we know tram W3BGN ! Hi, HI,

Excellent way 10 get awa y from XYL alter a New Year's hang­

over.
Lost 30 minu tes 01 operating time handling emergancy t,allic
for WA3TAI and the NTS
Great contest wi th excell ent propagat ion here on the East
Coast.
Al ways a great contest. t'm looki ng forwa,d to next year.
Amp cumec up. Blew !lames out and conlinuOO runnlllg ba re­
root. (Ed note: Talk stloul dedication!)
Why wou ld two otherwise normal ~uys spelld tell hours in an
uninsulated trailer (ham shack} III the m iddle ot a cow pasture
just to Ireeze their buns off? To operate the 41).Meler World

Championship, that's why !
Record snowstorm here began about 0600Z and p,ov ided con­
siderable otstracnon for the remainder or the contest.
Doubled lasl yea r's score. Daytime activ ily was way up this

year.
Had lots of fun. No bowling next year so I can de_ote ali my
time to t he event
Enjoyed work ing Oregoll and Ar izona lor the first time operating

QRP.
24-hour formal is great. You call operale a contest and still have

a weekend.
Fi rst time in the contest. Had a greal l ime. See everyone aga in
next year.
Hlgh·lension wires (300 kV) 400 teet away started to arc. What
a noise le_el!
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times the number 01 AAAL secl ions (plus
VE8IVY1},

A WARDS:

Certif icales to the lOP sing le·operator
CW and phone scorers in both toe A and
B categories in each AAAL section. and
tne top multi-operator enlry In each AAAL
divis ion.

AWA RDS:

cenmcetes to Ihe three highest scoring
stations, both member and nonmember,
amateu r and SWL Any radio amateur ful·
f ill ing the conditions of the Sherloc k
Holmes Aw ard or trophy may apply wilh
the contest log sheet without a GCR list.
However, each SHA and SHT requi,es the
normal award l ee.

ENTRIES:

Entries most be postmarked no lale'
than December 31 and addressed to: An,
ton Kohten DK5JNOK0fPA, PO Box 40 01
83,0.1452 Kempen 1, west Germany. Offi ·
c lal contest logs are available from the
same address for 2 iRCs.

SCORING:

Every ccrnpteted aso counts one point,
or live points it with an IPA member or
cfub station. Multlplie,s are the number of
DXCC counlries and US states where IPA
members are worked. Fina l score is aso
points p<! ' band multiplied by mulltplier

EXCHA NGE:

AS(T), aso number, " IPA'" it IPA mem·
ber, and state lor USA stations

FREQUENCiES:

CVV--3575, 7025, 14075,21075,28075.
SSB-3650, 3775, 3800, 7075 , 7100 ,

14295, 21295, 28575.
All frequencies ~ 25 kHz,

ENTRiES:

All entries must be postmarked no later
than 30 days alter the contest and must
include complete log data. Your summary
sheel should show a band-to-band break·
down 01 asos and mUltipl iers and inc lude
deta ils of you' station setup and a photo.
Usual disqualification ru les apply. Ad·
dress entr ies to ARRL Headquarte's at
225 Main Street. New inglon CT 06t 11.

evidenced. fn addition. eac ~ station t~al

successfUlly comp letes at least One EME
contact during tne contest period will re­
cer-e a certificate commemorating t~at

achievement.

Sponsored by the International Police
Assoc iation to enable partic ipanlS to work
fO! the Sherfoc k Holmes Awa rd and Iro­
phy, The contest is Open to alf radio ama­
teurs and SWLs the f irst weekend i n
Novembe' each year, Entry classes in­
clude single- and mufl l-operator stations
as well as SWLs, Use all bands from 80 to
10 meters (without WARe bands), EaCh
stat ion may be worked once per band .

IPA CONT EST
CW-November 2

0600-1 000, 1400- 1800 UTC
55B-November 3

0600-1000, 1400-1 800 UTC

'""
KBBAC n, '" " ro 95,410
KI4XB GA '" "

, 68.230
NF4F m '" "

, 81 ,900
KC7PA or '"

., t 77,rxtJ

K07SP " zse .. to 75,330
• W5TTE 'M ,,, .. t t 74.800

WA6FGV CA '" ss , 69.445
KB9S W, ,.. .. , ea.soc
' ''' LA ,'" .. s 64.435
W60KX14 GA ", sa ia 61,600
W3ARK '" '" ae t "900
NB9P '"

,,,
" t 48.935

KD8PT W, on az , 47,840
WA2HFI10 M' '" ae • 45,990

7wo-lime 4o-merer sing/e-op c~amp/onKE5CV, WBllBHF " '"' " a 45,120
• Ke7M w' '" as a 43,665

WN E Single Opereto . WA2YLY "" '" se s 42.075

"KE5CV rx 1,200 se .- 704,520 AF1T "" zoo se • 41 .000
K4XS >C 1,196 ea se 567,840 VE2YU OOC "0 '" r 39,480

• NBYK CA 1,012 es aa 539,400 N5HFR rx '" "
, 37.260

KE51V rx t .000 sa ao 443,635 KS7T "' '" ao , " .6W
NC2V "" '" ea eo 344,520 KB7WN W' '"' "

, 35,070
• K0HA "' '" '" " "'000 WA51YX rx '" '" a ".6W
• K9EC W, '" 53 " 317,560 W0iZV CO '" .. a 33,350
• KA1GG MA "" " ar 303,680 AG0M ro '" " e 31,175

K1KJT MA H8 60 te 257.725 N0CLV «s raa "
, 28,595

KQ1F MA ", 60 ta 236,565 N8GEO "' '"
., a 28,350

N9GT '" '" sa e 236.375 NEBI CA '" " s 27,300
VE3MFP 0", '" " " 227.420 KaBATI CA '" as a 25.480
N8GXX "' 000 ea ta 202,620 W0NGB M' '" so a 24,990
xaecs '" eta " " 200,960 KB8KW W, '" " t 24,780

• AE5H "' sec " r 142,680 W4WfJ R '" 39 • 24,725
K4VSK >C ." " " 139,800 VE2DTf OOC ,.. " • 24,525
N4J1I m '" .- , 137,200 W8VEN W, '" " s 24,360
WB7AP'W " "" "

, 132,370 N8BJa16 CA ,.. ao s 23,400
W4TMR 'C "" " t t t24 .000 NE2W "' 93 ao " 22,260
N3DED '" on .. z t 10.400 • N5AFV 0' '" ae a 21 ,800
WA1BBB "' He .. a 108.330 • VE1BDT "' '" 33 a 21,060
..,M "' ". " • 107,000 K8KUH "' "'" as a 19,360
W1WEF cr .", ea , 105,250 N4GTU " 93 as t 16,920

• AK1A '" see " t t 103,740 W3S0 H vt '00 so t 15,B55
KV01 "' 39' " a 100,215 WK4F >C " at e 15,355

• KOOHY " '" " r """ N4TG m '" es ° 15,225
• KA 1SR " ", .. to 98,820 N4UH 'C re sa a 14,000
• N4KWX " "" " • 96."" W.TWW 'C sa ae e 13,440

AWARDS'

Cert if icates will be issued 10 Ihe top frve
stat ions wor ldwide in each entry category.
Add itional awards will be Issued where
significant achievement or competi tion is

SCORING:

Each contact count s 100 poin ts. Mult i·
pliers a'e each US state and Canadian call
area, plus each DXCC counlry worked on
each band, Final score is tne sum of Ihe
aso po ints t imes the to ta l mult ip liers
from all bands.

EXCHANGE:

For a valid contact, each station must
send and receive both call signs and a sig·
nai report in any mutually understood for·
mal plus a complete acknowledgement of
the cans and repo't. Part ia l or incomplete
asos shou ld be Indicated In you' log, bul
not 10' contest cred it.

1985 RESULTS
~·Meter World SSB Championship Contest

Indicated are cans tq n. QTH, asos, states/provinces wor ked, OX worked, and total score,

0 0 World cnamctcn ' Slate. Prov inc ial , or Country Cham pion

area but with lOME facilities for diUe,ent
bands On dil1erent team members' premo
tsee. as long as no IWO are more than 50
km (30 m iles) apart. Muill-operalor neigh­
bortlood groups cannot use the Same ca ll­
signs at each locati on; all calis wil l be
listed In the results.

steucoe USin9 eqUipment tnet Is not
amateur (such as a disk antenna for lab
equlpmenl owned by an instit ut ion 0' gov·
ernment agency) will have t~e ir scores
li sted aeparate ly In th is cal egory.

Phone
1855- 1865
3850-3950
7200-7250

14250_14300
21300-21400
28550-28650

21110
281 10

3710
7110

Novice

ENTRIES;

Conlesl forms 11 09 shee t s, summa ry
sheet. dupe Sheel) are ava ilable Irom
AAAL headquarters for an SASE. OHlcial
forms are recommended. Any entry claim­
Ing more than 200 asos must submit duo
plicate checkin g sheelS, Inc omplete or
late entries wil l be cl assif ied as check
logs. Logs should Inc lude dales, OSO
times, exchange senlJ 'eceived. band. and
mode, Pos tmark your entry for either
mode by December 21st Send to ARAL.
225 Main Street , New ington CT 06111

Each enneot agrees 10 be bound by Ihe
provisions as well as the intenl of the of­
I lcial ARRL rules , the 'egu latlons of h is fi·
censing aulhority, and Ihe dec isions 01
Ihe AARL Awards Committee. Usual e.e­
qualification rules apply,

The objecl of Ihis contest is 10eslablish
Iwo-way communications vie Ihe earth·
moco-eartn path on any autnonzec ama­
teur fraquency above 50 MHl. Fixed 0'

portab le operation is perm llfed. However.
stencns operaling outsroe their lraditlonal
ca ll areas must Indic a te t he call area
being used. Stalions may be worked only
once per band ,egardless 01 which week·
end cootest per iod.

Contacts may be on CW or SSB bul on ly
one signal per band is perm itted. Any
I'ansmitte'. rece iver. or antenna used 10
contact one or more stat ions unde r one
callslgn may nOI be used under any other
call sign during the contest except for lam·
Ily stations where more than one call has
been issued. In tnat case. contac ts are
valid only il the second callsign is used by
a different operator.

The'e are no specific minimum terres­
Irlal distances for con tacls as long as all
communica tion s are cop ied o ve, th e
moon bo unce palh, regardless of how
strong 0' wea k a nearby stat ion's terres­
trial signaf may be,

Operating calegorles are broken down
inl o sing le and mulliband sing le operator,
mUll i·o perator , and commercla f equi p·
ment stations, Single·operator slal ions
muSI use on ly One person tor a ll operat ing
and logging funct ions, equ lpmenl adjust·
ment, and antenna alignment. Sing le·band
sing le-operato, enl,les on 50, 144, 220,
432, and 1296-and-Up categories will be
recogniled in awa,ds offered. Contacts
may be made on any and all bands without
jeopardizing sing le-band status, Such ad·
dltional con tac t s ale encourage d and
shou ld be reported,

Mult l-operal or slalions a,e those eta­
lions using two or more persons, incfud·
ing neighboring amateurs within one ca ll

ARRL INTERNATIONAL
EME COMPETITION

November 2 and November 3
November 23 and November 24

Ful1 48·hour·UTC period
each weekend

f REOUENCIES:

CW
1800-1810
3550-3650
7050-7100
14050- 14100
21050-21100
28050-28 100
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N9DHXlQRP " ze as 0 13,300 OZ3KE Denmark e 0 a ,eo
K2SCVI5 rx 66 " e 11 ,880 JH3DEJ Japan a 0 a 9<J
WlILYN n, " as , 6,615
NJ8L 0< " H , '"'" WIVE Muttl ·O~r. to.

WABGLF 0< 38 re 0 3,420
K8CV M' ee ta a ' .38<> · · K3TUP eA 1,381 55 zs 597,240

• KY0S CO 1,139 55 ae 512,940
N"" CA 30 re , 2.835
N8AXA 0< " ta 0 t.seo

WA4JXI n, 000 " " 468.585
• N4DDS ON 1,151 '" ta 385,770

KY9F n. ts 7 t "" • KS90 n, '" 55 aa 374,990
KA9GHT VT ro e 0 "0 WllO N7 t.oea " te 359,700

OX Single O~retor:
WDSGSL tx soe " " 342,005
K5LZO rx '" se as 333,330

• · DJ3HJ West Germany '" ,
" 284,375 NC9F u. "" sa ra 332.635

Kl7U Alaska '27 ,.. at 187,000 • WA8PVA 0' '" ea " 280,090
K3WGRlVP2M Montserrat 366 " 30 176,715 W9UCW n, 55' eo re 190,740
14AVG Italy '"

, ., 89,180 N4FKF ' N ,,, ., s 97,520
KF7SJKl 7 Alaska '" t ta 58,310 WA8HRH CA "" " t t 52,110

"""A Venezuela "7 38 ts " .000
• EA3CCN Spain '" s " 47,340 OX MU IIi.(l~re to.
• KF6MElDU2 Philippines 700 , zo 45,96(1 · · 14KDJ Ita ly "0 7 es 327,630• HR1 FC Hondu' as '" " s "'.3W VK61R Austra lia '" as as 128,750• ZF2GD Cayman Islands '" "

, 30.500 JA7YFB Japan " rs aa 19,075• 4U 1UN UN HQ ta t " a 24.790 JA2YKA Japan ee s 9 2,870
(HB9RS)

• AH6FL HawaII '" za a 20,480
YU3CK Yugos lavia es 0 " 20,200

Mulll ·Op Pe r1 iclp.nts

LZ1 KKA Bulgaria " 0 at 17,640 WllO KA2IEU, N2FFA, KD2EZ, WA2JZF, KD2JA, N2CBL, WB2IQV.

YV6BTF Venezuela sa ae ta 16,BOO KB1BD, KB2NB, WB2REM. and Karen.

LX1RQ Luxembourg ea 0 i s 15,580 K3TUP K3TUP. KB8IZ, N3BJ

JL1MWI Japan za a te 13,110 N40 0 S N40 0 S, N4DRL, KA5TAG, W B9TKS, KA8GAF, WA4VTZ

G3GUP England " 0 H 12,070 N4FKF N4FKF, KA90RN

YU4EZC Yugoslavia " 0 zo 11,400 WA4JXI WA4JXI. WA4SVO. K00 0

JA9YBA Japan 70 r ro 10,370 W05GSL, W05GSL, W B0TEV, WD5ABC

\JA9VOAJ K5LZO K5LZO, KA5SBS

G4XTM England sa 0 te e.eeo WA6HRH KG6JC, KG6JE, N6KUY

FE6BVB France as ts to 6,375 WA6PVA WA6PVA, NI7T, N7PGO

JE4VVM Japan ,.. s is 5,670 NC9F NC9F, N9EED. WB91PW

CTHM Ponugal ,.. 0 ta 4,420 xsso KS90, NB9T, KA9DVY

OZ3ZK Oenma'k ae 0 " 3.920
WlIUCW WB9NUL, WA9MAQ

EA3PE Spain za 0 ra 3.770
KY0S KY0S, A[)00, N0EBM

Hl4CAE Korea 55 0 s '300
14KDJ 14KOJ, 14JMY, 14YSS, 140 UT. 14ZNU, 14USC

EA3ElM Spain as 0 ra 3,250 JA2YKA JF20OJ, JR2GMC, JA9SSY, J I2NPL, and Mr. Asano

LZ1KOZ Bulgaria ao 0 ta 2,400 JA7YFB JE7MU. JH0QNT, J N1RON. JR7JW. JR7GYC

FE8WE France aa 0 s 1,980 VK61R VK6IR, VK6DU

OK3YK Czechoslovakia aa 0 s 1,035
JH11Aa Japan re , e ' .3W Ctlec ~ Logs: KW2J , K5GN, N0BaW

PA3CEF Nethe, lands " 0 e soc
DL8AAM West Germany e 0 , sec Disqualified, (late logs) Y32KE, Y37RA, Y54TA. Y23TL, Y43UC. Y23YK. Y34K; (ex'
JA2BNN Japan e 0 s ' 00 cessoeqnccmptete entries) KA0Q FYI4, K9JNB, KA4MTK, WA4BSN, WB0WH B;
JE1ARa Japan e a 2 are (excass lve duplicates) WR4F

NEWSLETTER OF THE MONTH
Tom Weiss WA8VSY is the Editor of The Charrering Relay. journal o f the Cuy·

ahoga Falls Amateur Radio Club (Ohio). We picked the Relay as this month's
winner based on its fresh way of looking at th ings that too often become bogged
down In a n ewSlet1er~flnanclal woes, meeting announcements, etc.

Without becoming sappy, Tom covers the essent ials in a iighthearted, fun-to­
read sty le that makes the Relay hard to put down. Congratu lations, Tom, and
congratulations to the enti re Cuyahoga Falls c lub.

To enter your club's newsletter In 73's Newsretter of the Month Contest, send
It to 73, 80 Pine Street , Peterborough NH 03458. Att n: Newslett er ct the Month.

EXCHANGE,

Rsm and 2-dig it number indicating t he

ITU lone. Please note the ITU zonl!S are

quite d ilferertt from ttll! ARRL zones ' For a
list and map of the ITU zones, send 2 IRCs
to the entry add ress listed below,

ENTRIES:

A separate log must be kept fo' each
band and must contain the full date . The

SCORING '

Each a so counts one point , or 3 po ints
If with an OK station. Final score Is aso
po ints l imes the total number ot ITU zones
worked on each band ,

CHATTERINGTHE

categories inc lude: A _sing le operator all
bands, B-single operator one band, C­
multi-operator all bands. Any station op­
erated by a single pe,son obtai ning assis_
tance, such as in keeping the log, rncnnor­
Ing other bands, tuning the transmitter,
etc .. is considered as a mul1i-operator sta­
lion. Club eteucne may work in category C
only.

stamps and an address label. Mail logs by
December 15 to : Charlie Scul ley AE3H,
103 E. Van Buren Avenue, New Castle DE
10720. Send an SASE for a copy of the re­
sul ts ,

CO WE CONTEST
1900 UTC November 9

to 0500 UTC November 11

INTERNATIONAL
OK DX CONTEST

Starts: 0000 UTC November 10
Ends: 2400 UTC November 10

This contest is open only to present and
reti red employees of Bell Operat ing Com·
canes. West em Elec tric, AT &T, and sub­
sidiaries of AT &T. For logs and complete
ru les, con tact your local Intelworks coer­
dinato' or Warren Coleman WD4NIT, AT&T
Technolog ies , 6701 Roswell Road, Atl anta
GA 30328; (404)-257·7394 (wo r1<l.

Pan iclpating stations wo rK stanons of
other countries according to the official
DXCC country list Contacts between sta­
tions of the same country count only for
mu ltipliers but have no QSO poin t value.
Each station may be worked once on each
b.and. Use all bands. 160 th rough 10 me­
ters, on phone or CWO Crossband 0' erose­
mod e contacts are not valid. Operating

EXCHA NGE:

aso number, RS( T), an d Dela wa re
county, ARRL section, or country.

FREQUENCIES,

CW-t805, 3570 , 7070 , 14070, 21070 ,
28070

SSB_ 1815, 3975, 7275, 14325, 21 425,
28650.

Novice- 371O, 7120, 21120, 28120.

Sponsored by the Delaware ARC. Sta­
tions may be worked once pe' band and
mode lor aso and mult iplier c redits ,

DELAWARE oso PARTY
Starts: 1700 UTC November 9
Ends: 2300 UTC November 10

SCORING:

Delaware stations score 1 point per
aso. Multip l y total by t he number of
ARRL sections and OX countrias worked.

Others score 5 points per Delaware ata­
tion worked. Mult iply total by the number
of Delaware count ies work ed on eaCh
band and each mode (maximum of 38 mul­
tipliers possible).

ENTRIES'" A WARDS,

Appropri ate awa'ds will be given to the
top scorers. In addition, a certificate to all
stat ions working all three Delaware ccun ­
ties. If you wmk all tnree counties and
want the WDEL Award, send two 22-.eent
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A sample log meet (both sides! lor 73's World SSB Championships. See below for rules and lorms address.

icc must contain In its heading the cate·
gory of the station (A, B, Or C), name, call·
sign, add ress, and band(s) used, Also
show the total number of contacts, QSO
points, multipliers, and total score, Each
log must be accompanied by the lollowing
declarat ion: " I hereby state t hat my sta­
tion was operated In accordance with the
rutes of lhe conlest as well as all regu la·
tions established 10' amateur rad io in my
country, and that my ,eport is correct and
Ifue to the best of my belief."

A certif icate will be ewaroec to the top­
scoring operato,s in each country and
each category. The "100 OK" Awa,d may
be Issued to etaucns 10' contacts w ith 100
OK stations, and "s 6 S" Awards 0' en­
do,sements for Individual bands may be
Issued to a station upon a written appll ·
calion in the log: no QSLs a,e ,equired.
Logs must be poslma'ked nO later than
Decembe, 31 and sent to: The Central

Radio Club, PO Box 69, 11327 P,aha 1,
Clechos lovak ia

SCORING:

Each contact shall score points based
on the tollowing: up 10 1 Wall, 6 points: be­
tween 1 and 2 Watt s, 5 points; between 2
and 3 Walls, A points; between 3 and 4
Watt s, 3 points: between 4 and 5 Walls , 2
points: over 5 Watts, 1 point.

QRP eteucee are defined as powe r out­
put not exceeding 5 Walls. QRO stations
a,e defined as power outpu t exceeding 5
Watts . ORO stations receive points only
fo' contacts wilh Q AP stallons (no QRo­

QRO contacts~.

MULTIPLIERS,

Each contact in a diffe'ent ITU zone
counts as a muitlplier on each band.

Field etencns (erected the same day as

tne ccnteeu using balte'ylsola,lw indl
handilene,ated power earn a bonus mul·
tlplie, (muiliply the grand total score by
1.5).

equipment and any comments/sugges­
tions.

Ent ril,lS a re due by December 14, 11185,
and Should be addressed to Contest Man·
a~e" J. El l iott. 6 Qu ....ns Street, Rosedale,
VIC 3847, Aust ralia,

WORLD SSB
CHAMPIONSHIPS

Announcing thll January Class;cs-th..
1986 runn ing of t ~ B World SSB Champion·
ships! The l i,s t and only contests 01 lneir
~ i nd . these live (5) Individua l s lng le·bend
events are wOfld·renowned and amongst
the most cha llenging events on the bands
loday. Winners of each contest dete.mille
the World Champion fOI 15-, 20-. 4(1. , 75-.
and 16().meter single sideband:

January 1 t, 1986

OO-2400סס UTe
5th 4o-Mete r Wor ld SSB Championship

January t2, HI86
OO-2400סס UTC
5th 75-Mete, World SSB Championship

ooסס UTC January ' 8, ' 986,
th,ough 2400 UTC January ' 9, 1986
an ' Il().Met er Wor ld SSB ChampionShip

January 25, 1986
OO-2400סס UTC
2nd 15-Meter Wofld SSB Championship

January 26, t986
QO()()..-2400 UTC
2nd 2O-Meter World SSB Championship

RULES ANO fORMS:

ccnteeuote are encouraged 10 use 01·
Ijcial contest terms. To obtain you l own

copy of the rules and each contest form,
send an SASE to; Con test Rules and

Forms , Billy Maddox KA6JJKI3, 1162 Ba y­
vie w Vista Drive, Annapolis MD 21401.

AM HELP
VK VERSUS THE WORLD

CW QRP CONTEST
0000 UTC November 16

to 2400 UTC November 17
This CW-<:>nly contest Can be operaled

for eithe, the full 48 hours 0' fo. any 24
consecu tive hou,s during the contest pe­
riod , Enlry cat~ories are QRP single op­

eralo" ORP mum-operator. an d ORO
singie operato' (all are mulliband or single
band). Stat ions may be contacted OnCe
per band pe, 24·hour period,

EXCHANGE:

RST and se<ial number hom 001 to 999
(start again with 001 for more than a thou­
sand contacts)

fREOUENCIES,

Operat ion will be On ali bands from 160
mete,s th,ough 10 meters (not WARC). The
cali will be CQ QRP,

AWARDS'

Cefliflcates wil( be awarded to the hi gh·
est sco'ing QRP single and mulli-<:>perato,
in each counlrylseclion and to the h ighesl

sco'ing QRO ope'ato' In each section, A
certificate will also be awa,ded to the
highest scoring ON Operators ORP Club

membe' In each section.

ENTRIES:

Each logged aso should Include date,
time (UTC~, c a ll , eXc hange, multi pi le"
powe' output , and points Cl aimed. A sep­
arate log sheet should be submitted fo'
each I:>and. G'and tolal sco,e Is total
points f,om all bands limes tot al multi·
plie's f,om all bands times bonus multi·
plie,. All entr ies must have a summary
sheet show ing the carcutetroo 01 the
lI'and total eccre. name, ca llsign, address,
and signatu'e wit h a cectaraucn that: HI
certify tha t a ll enl,iea in my contest log
sheets are true and honest." Please p,o­
vide a br ief oescnptjon of your station

I am looking fo' in stailation and service
dala (inc lUding schematics~ fm a Teledi·
aier 32T automati c d ial er, mOdel 32T·02,
pa,t numbar 201566--2, manufactured by
American r erecommcoiceueoe Co,pora·
tlon.

Sheldon OaUch
PO Box 8091

Greenvil le HC 27835-8091

I would like to purchase any of the 10 1­
low ing units, complete or In pieces: A NI
UaC·74 TTY, R3921URA, Rl1211TRC·87
(Wit h manual), RT·712IA AC·l05, 490T· l ,
ARC'l59, G AC-1M, ANIAIC·1 A, 18, OR 25,

ARC·92, AAC·ga, ARC·l09, ARC-123, ARC·
126, ARC·l38, ARC·l50, ARC·157, PRC·70,
SAR.t9, TRR·32, URR.ij9, U AA·17 , C·39401
ARC·94, PRC-l4B, Rl 0510IURR, MT·26411
ARC·94, and M AC·95. Also, any of the fo l·
lOWing test gea,: Tektronix 453 CRO, 454A

CRO, &l7A CRO, t84 lime mark gene'alo',
any 5OQ().se,ies plug-Ins, Hewlelt ·Packa,d
180A CRO, lal A CAO, 1A1A CRO, 400E
VM, 6266B PSU, 331A distortion analyzer.
And a powe, su pply wh ich g ives 120 V ac
at 300 VA 01 more from 115 0 ' 230 V ac.

Le,oy Rllta
PO Box 102

SI. MafJ 5 5042
South Ausl,a1,a
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PECIAL EVENTS

The Honeywell 1200 Rad io Club and the
Waltham Amateur Radio Association wil l
hold the ir annua l amateur·radio and erec­
tron ics aucti on on Saturday. Novem ber 23,
1965, b8jJlnning at 10:00 am , at the Honey­
well Plant . 300 Concord Road. Billeflca
MA (Exit 27 o t! Rou te 3~. Admlsslbn and
parking are Iree. Talk·in on 147.72/.12 and
146,04/.64, For more Informat ion, contac t
Doug Purd y N1BUB, 3 Visco Road, Bur·
Iingl on MA 01803. '\--

WI ,6, 75TH AH NIVERS,6,RY

The Wire less Ins ti t ute of Au st ralia, the
world 's f irst radio society, will cel ebrate
its 75th annl~ersary during 1985, The WIA
75 Award will be a ~ailable during the pe­
rloel from March 1, t 985, to December 3 \,
t985. To qua lify. amateurs (and SWLs)
need to con tact (log) 75 members o f the
WIA, A contact will be valid only if the WI,6,
member's individual membership number

Is logged. No more than 30 WIA memoo's
may be iogged in any one call sign area.
$end a log extract of the 75 members con­
tacted and $2.00 (Australian) to W1A 75
Aw ard Ma nag er. Wire less Institute 0 1Au s­
tralia, 41 2 Brunswick St reet, Flt~roy 3065,
Victoria, Australia .

M,6,SSILLO N OH

NOV 24

and New Je'sey w ill sponso' the State line
Hamfest on Saturday, November t6, 1985,
b8jJinning at 8:00 am, at the St, Andrews
School , 120 Wash ington Avenue. west­
wood NJ, Tickets are $.3.00. Tailgati ng Is
S6.00 per spac e. Vendor space is 510.00
before October 31 and $13.00 alterwa 'd5.
VEC testing wi ll be available . Talk-in on
146.835 (K2LSAJ. For furthe r information,
contact State line Ham fest, Stateline Ra·
d io ClUb, PO Box 325, Mon tvale NJ 07656.
or can Fred N2ATI at f201)--664-532O.

BILLERICA MA
NOV 23

The Massil lon ARC wm sponsor Auc ­
t ionfest 85 on Sunday, No~embe r 24. 1965,
l rom 8:00 am to 5:00 pm, at the Massillon
K of C Hall (of! Rou te 2t~. Massil lon OH .
Seller setup b8jJlnS at 7,00 am. Admission
is 52,50 advance and $.3.50 at th e door. Ta·
bles are 57.00 per e-rect space. The auc·
t lon starts at tl :oo am. Talk-in on 147.781
.18 (W6N p). For ad~ance registration Or in­
fo rmat ion. send an SASE to MA RC, PO
Box 73, Massillon OH 44646.

MILWAUKEE WI
NCV 24

The Milwaukee Repeater Club will spon­

sor t he 6.91 Ffiend ly Fest on Sunday, No­
vember 24, 1965, from 8:00 am to 4;00 pm,
at serb Hall , 51st and Oklahoma, Milwau·
eee WI. Tickets are $2.00 in ad~a nce and
$.3.00 a t the door. 4-foot tables are 53.00 In
advance and $4.00 at the door. For infor­
mation or reservations, send an SASE to
t he Milwaukee Repeater Club, PO Box
2123. M ilwaukee WI 53201. be fore Novem­
ber 11, 1985. Ta lk· in on 146.311.91 and
146.52,

The Stateline Rad io Club o f New York

are $10.00. Admiss ion is $2,00. Talk·ln on
146.011.61. For more in format ion or table
reservations, send an SASE to Jerry Tr lch·
tee WA1IUF, General Cha irman. 136 Alden
Avenue, New Haven CT 06515: (203)-389­
4423 alter 6:00 pm and (203)-934-2647 ba­
fo re 5:00 pm.

FT. W,6,YNE IN

NOV 10

The Allen Coun ty Amat eur Radio recr­
nica l Society will Sp"nsor the 13th ann ual
Fort Wayne Hamfe" t on Su nday, Novem·
be, 10, 1965, from 8:00 am to 4;00 pm, at
the All en Coun ty Memori al Coliseum on
Coliseum Boulevard (US 30), Fort Wayne
IN, Admission IS $3,50 In advance and
$4.00 at the door. t ne-e wil l be 380 tables
ava ilable-ali mooers. Dealer setup be­
gins at 5:00am. Tables are $8.00 each. Pre­
mium tables are $20,00 each, Parking is
$1.00. VE examinations wil l be given On
Saturday, NOvember 9, Wit h ecvenee 'ego
Istratlon only, For more Information or res­
ervations , contact ACARTS Hamfest, PO
Box 10342, Fort Wayne IN 46851.

VETERA NS WEEK
NOV 10-11

VETERANS DAY
NOV 10-11

ROCK FORO IL
NOV 10

The Expe,imental Amateur Radio Soci·
ety of Rockford IL will sponsor a nem tes t
on Su nday. Novem ber 10, 1965, at the Har·
lem Communit y Center, 900 Roo sevelt
Road, Machesney Park IL yust southeast
of the Machesn ey Park Mall). Adva nce
uceets are $3,00 (send SASE) or $4,00 at
the door. Inside tables are 55,00 each.
Talk·in on 146.011.61. For furt her in forma·
t ion, contact EA RS, Inc., PO Bo x 4291,
Rocklord IL 61110,

The Armored Forces Amat eur Rad io Net
will operate specrai-event stations from
ooסס UTC on November to, t985, to 2400
UTC on Novem ber tl, 1965, to commemo­
rate Veterans Day. Member stat ions will
opera te on the fo llow in g fr equencies:
Phone _ 3.870, 7.283, 14.325, and 21,375;
CW_7.065. A certificate Is avai lable lor
contact with any member station, send a
.10 SASE to WB1DW R .90, 16 Be rkely co.
c le, New ing ton CT 06 11 1,

WEST MONROE LA
NOV 9

NORTH H,6,YEN CT

NOV 10

NEWMARKET a NT

"""
The York Region ARC will sponsor the

ninth New market Flea Market on Satur·
day, November 9, 1965, Irom 8:00 am to
2:00 pm, at the Huron He ights Secondary
School , New market , On tario, Canada. Ad·
m ission Is $.3.00. with children under 15
laccompanied by parents) free. Tables are
$3.00 each an d must b e re se,ved in

ad~ance. Flea·market setup begins at 6:30
am. Tal k ·in on 146.52 (V E3Y R A} a n d
t 47.82511 47.225 (VE3YRC) . For reeerva.
noes or furt her Information, contact Geof.
frey Sm ith VE3KCE. 7 Johnson Ro ad .
Aurora. Ontario L4G 2A3, Canada: (416)­
727-6672 e~enings,

OWENSBORO KYit
NOY II

The Owensboro ARC will S sor the
A BC hamfest and computer shbw on S at·
urday, November 9, 1965, from 9:00 am to
4:00 pm, at the Chau taugua Gente r On
leitchfield Road, Owensboro KY. Dealer
setup beg ins at 7:30 am. Admission Is
$3 00: tables are $.3,00. VEC exams will be
given. Talk ·in on t 47.811.21. For further in·
format ion. wri te the OARC, PO Box 231,
Owensboro KY 42301: (502)--685-5292.

ateur Radio Club, PO Box 4814, North Fort
Myers FL33918.

WORKEO All er PASO
NOV 2~4

The annual Worked All EI Paso Contest
will be he ld from 1600 UTC Novem ber 2,
1965, to 0400 UTC No~embe r 4, t965, on
the la-meter band, Th is contest Is to as­
slst operators outside of EI Paso In ceo­
tacting the 15 EI Paso etetrcoe required for
the WAE awa":!. The WA f certificate has
been issued since the mid-1930s. 1/ you
have 15 f l Paso QSOs, any band or mode,
submit your logs to the EI Paso Amateur
Radio Club, 2100 San Diego A~en ue, EI
Paso TX 79930. Oon'/ send money, SASEs,
or stamps_there is absolutely no charge

lor thiS award .

The Twin City Hams will ho ld a hamfe st
on Saturday, November 9, 1965, from 9:00
am to 4:00 pm, at the West Monroe Con·
~enti on Center, North 7th Street, West
Monroe LA Swap tables are free. Exa ms

will be given. Talk·in on 146.52 and 146.251
,85. For more in fo rmation, contact Benson

Scott AE5V, 107 Contempo Street , West
Monroe LA 71291.

The Hamfesters RadiO Club will operate
special-e~ent stalion K9WFN from 1500

UTC on Novem ber 10, 1985, to 0300 UTe
on November 11, 1965, from the Robert K.
Wade K9CDH Memorial Ham Shack at th e
Hines, illinois, VA Hospllal. Operat ion will
be on 14.260. 7.80, t 46.43 Simplex, and
144,210 USB. For a certificate, send a a SL
and a 9" • 12" SASE (if folds are OK, use
a "-10) to Hamfesters Rad io Club, Inc.. Ch i·
cago, cia Robert K. Wade Memoria l Ha m
Shack, Hines Velerans Administration

/L-
HOSPital. Hines IL80141,

WESTWOOD NJ
NOV 16

The Scuthcentrat Connecticut Ama teur
Rad io Association will ho ld its 6t h annual
indoor e lectronics flea market on No~em-

be, 10, 1965, at the North Haven Rec Cen­
ter, Linsley Street , North Haven CT, from
9,00 am to 3:00 pm. 6-foot reserved tables

FEEDING HillS MA
NOV 1

There will be a g iant auction 01 radioJ
elecl ronicJcompu te, items by the Hamp.
den County Radio Assoctatron on Friday,
Novemt>e, I , 1985. at the Gran ger School,
F~inQ H jlJ~~inlefsectjon o f Routes
57 and len. beginning at 7:30 pm. Please
bring items that you wish 10 se ll and mark
your name On each item. The sponsor will
l ake a 10 % comm ission on all sa les,
There Is no admission charge, For lurther
Information. contact Ron Beauchemin at
1413)-739-5228.

STONE MOUNTAIN GA
NOV 2_3

The Twin en, FM Club will sponsor
Hamfest Minnesota and Computer Expo
on Novem ber 2, 1985, from 8:00 am to 3:00
pm, at Richfie ld H igh School , 7001 Ha rr iet
Avenue Sou th, Richfie ld ''IN. Admission is
$.3.00 in advance. $4.00 at the door, FCC
exams will be g iven. Talk·ln on .161.76, For
more informalion, contact Clyde R. Green
N0 0VP, 5406 Zeal and Avenue North , New
Hope MN 55428. or Ihe Twi n Ci ty FM Club ,
PO Box 555 Minneapolis MN 55440.

BRENHAM TX
NOV 1· 3

Listings in Ihis column 8ff1 provided 'rH of

c1Jatye on II spaetnval/able basis. The fal­

lo wing Information should be Included in
".eIY announcement: sponsor, evenl, dale,
' ime, place. city, stBte, admission charge (if
811)1), features, talk~n freq uencies. and the
name of whom /0 contact /ty further inform a­
tion. Announcements musl be receNed by

73 Ma\l3Zine by tile first of the month; two
months prior 10 //18 month in which the event
la kes place.Mall Ia Editor/alOffices, 73 Mag­
8zlfl9, Pine SI" Peterborough NH 03458,

The ,6,lford Memo r ia l Radio Club of
Stone Mountain GA wil l sponsor Ham Ra·
d io and Computer Expo 65 (formerly the
Stone Moun ta in Hamfest) On Saturday
and Sunday, November 2~3, 1965, from
9:00 am to 5:00 pm on Saturday, and 9:00
am to 4:00 pm on Sunday, Adm ission IS
$5.00 at the gate, $4,00 in advance. FCC
license exams will be g iven on both days.
Talk·in on 146.161.76 and 444.25. For fur­
ther Information or reservations , contact
the ,6,l l ord Memoria l Radio Club, PO Bo x
1282, Stone Mountain GA 30086: (404)-476­
2944,

RICH FIELD MN
NOV 2

A swapfest and garage sale will be held
at the Washington County Fairgrounds In
Brenham, Texas , lrom Novem ber 1 to No­
vember 3, 1985. Speclal ·evenl stat ion
NS5N will operate on 21.125 and 21.360

MHZ; a special QSL Is available lor an
SASE. Send QSLs and Inquiries to Gene
Stanford KA5LEI, BARC, Box 44, Brenham
TX 77!133.

SM,6,LL fST US POST OFFICE
NOV 2· 3

The Fort Myers Area Amateur Radio
Club wil l operate a spec ial·even t stat ion
on November 2-3, 1985, from the US Post
Ollice In Ochopee . Florida, the smallest
Post 0 11ice in the US. Ptlone and CW ac­
tl ~ity wi ll be on 20, 40, and 80 meters. For
a picture postcard OSL, send your aSL
and an SASE to the Fort Meyers Area Am·

LIFETIME
WARRANTY

Quality Microwave TV Antennas
MUIli "Ch~nn"' 1 , 9 to 2.7 GHz

40dB G8ln True P8r8boli<; 2(1 Inch Dish
Complete System 584,95(Shlpp4ng Incl.l
Dea_;ps. 0 '1.Pricing, R"I'lsce<nen1 pan.

I"IlIUlOHech Eltldrunlcs
r.o. BOIl 3'112 • rnoelllllil 85081
IBll2JB4H700 11000 erodil .1I pl:mo",,,",,II
M" terCanl • VI.. . coo-.

TO ORDER
& INFO
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AlDEN PCS·5000
2M FM TRANSCEIVER

Amateu,·Wholesale Electronics has announced the
new Azden PCS-5OOQ 2-meter microcompute r FM trans­
ceiver. The pcs.5OOQ has a frequency range of 140.000­
152,995 MHz. This allows the unit to be used for CAP and
ali MARS frequancies_The radio is 2 · high by 5'k' wide
by 7%" deep.

The microcomputer facilitates features inc lud ing up 10
1\ nonstandard spli ts, 20 channeis of memory in which
o ffset and PL~ information can be stored, dual memory
scan, scan lockout in mamory mode, two ranges o f pro­
grammable band scanning with se lectable scan incra·
ments, busy scan and de lay scan in bolh the memory and
band·scan modes, d iscrim inator scan cenleri ng. prior ily
memory with ale r1 tone, state-of·the·ar1 lilhium batt ery
fo r memory back up, ,epeater reverse, acquisition tone,
programmable PL generator, and direct frequency entry.

The back iightW liquid-crystal display shows operating
functi ons as we ll as frequency and Slrf bar'g raph meIer.

Other l eatu res 01 the PCS·5OOQ include highll ow pawer
l25 Watt s and 5 Watt s, fu lly adjustablel, a receiver wilh
superior sens iti vity and dynamic range, true frequency
modulat ion , a 1&-key touchtone"" pad, a rugged multi·
lunctlon dynamic microphone, a built·in SpeSker, mobile
mounting bracket, remote speaker jack, and all cords,
p lugs, and fuses.

The PCS-5OOQ is distributed by Amalel/I·Wholesaie
Electronics , Inc" 8817 SW 129 Terrace. Miami FL 33176;
(800} 327·3102.

The Azden PC$-5lJOO from Amatel/f' WlfolesaIe EIee/ronlcs_

ASTATIC SILVER EAGLE
Amateurs report that for best resul ts on ssa, the D-104 is

still the leader.As amatterut fact, ASlaticexports more micro­
phones to Japan than any otne- country for Ih<l same reason
US hams usa tre [).104 on Japanese radios. The crystal ele­
ment wo"'s like a crys tal fi lter,only passing on to the speech
processor and sideband filters those frequencies thai allow
Ihese circu its to do their job_ This provioos the "OX audio"
sought by so many hams

The most popularmodel, the SilverEagie,is hlghly poliShed
chrome and complements the appearance 01 any Shack. The

small lamp to light the disp lay at n ight, and a two-tone
selectable subaudible crcss for private·line repeaters
Frequencies are entered by means of the keyp ad. and
slmplexlduple x operation wit h + 1- offsets is available at
the f lick of a switch. Power outpu t at 9.6 V de is 3 Wstts,
and at t3,6 voltS {stan dard j rf Is 5 Watts. All standard ac­
cessor ies are availab le, and the unit comes complete
with wall charger and NICd ba1!ery pack al $345. list
price, This unit soon wil l be tcucwed by a two-meter mo­
bile transceiver and a 44Q-MHz hand -held uni !.

0<: Pow"r Supplies

Aiinco hss Int roduced a quality power sup ply designed
to ccmpumeot your station's appearance, These high-ef·
tic lency, hlgh-output regulated supplies feature a uto­
matic current lim iting and shutdown. Mod els range from
4.2 to 55 Amps, All sup pl ies have outpu ts loc ated on t he
front for easy access. There is a large meIer for monitor­
Ing voltage and curren!. For mare information, contact
s tmoo Electronics , PO Box 70007, Reno N V 89570; (702f
J59-1~U.

AEA Mod. l CP.' Comput. r Patc h' "

The CP·1 Computer Palch is one of the most po pul ar
compu ter interlaces in use toda y. Any computer may be
used with the CP·t with t he appropriate software. AEA
offers spec ial programs fo r the CP·lthat wlli wor k with
Commodore VIC·20, C·64, SX·64, and C·128, App le II , 11 + ,
or lie, IBM PC or PCjr, and HeathlZenit h H-ll9 computers ,

Variab le shi ll control on the CP·1 allows the uSer to
tune nonstandard AnY shilts for moni toring signa ls out·
side the ham ceoee. The variab le shift control can also
be usw as a passband tuning con trol 10 help eliminate
heavy OAM.

The Computer Patch IS supplied with a 117-V -ac power
suppiy_ AEA-SOFT ' " so ft ware pa ckages inc lude pre­
made cabling lexcept RS-232~ for connection between the
CP·l and the respective computer

The Computer Patc h Cp·l Is ava ilable (at $199.95 sug­
ges ted Amateur Net) from leading amateur·radio deaiers
across the US and Canada.

For more Informat ion concerning these AEA prod uct s,
con tact Amateur Elecfronic Applications, PO Box C·2160,
Lynn wood WA 98Q36: (206}775-7373.

ALiNCO
ALM·203T

Alinco has announced a new entry In Ihe two-meter FM
hand-held transceiver market. The new ALM-203T has
many new and in teresting features, some of which are
unique. For example, the ability to transmit in the 144_
14B-MHz amateur band and recei ve bet ween 140 and 160
MHz. There are ten memory channels, an LCD dis play, a

7M Allnco ALM-203T2m HT,

pec lally In the presence of compu ters havin!} inadequate
sh ield ing_

For VHF pac ket communicat ions, the Isopole Is an
Ideal dig ipeate r antenna with a great di rect range. PaCket
radio generally involves compute,s Or video terminals
that generale ff " hash" In the shack. The superior decou·
piing o f the tsopota will help eliminate this troublesome
prob lem. No RFI induced on the coaxta ! reeoune 1"111 be
"spilled over" onto the antenna and hence Into the radio.
Nor 1"11 1your tra nsmil1W si gnal be coupled back inlo the
shack down the feedline, thus preventing untold prob ­
lems with compu te r equipmen t. The pleas ing space-age
appesrance of the Isopole wi ll decorate any environment.
Priced at $49_95 Amateur Net, the Isopale is available
from most leading amatevr-rao:c dealers.

AEA

I:... '. '. H~ ".

7he CP·t Campl/ter Patch from AEA.
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l$Opaler IO Antenna

The Isoooie antenna has proven to be one of the most
ellective cmntctrecttceet vertical.gain antennas avail·
ab le for VHF and UHF use_With the maximum radiation
directed on Ihe horizon (at zero degrees elevation), Iltlle
power Is wasted at undesired angles. The Isopole was
designed to el iminate rf spi llover, which can serious ly de­
grade the rf inte rference performance of any antenna, es·

Hot Rod'" Antenna

The Hot Rod antenna by AEA waS designed to provide
maximum transmlUing and receiving perfo,mance for a
144·MHz (model HR·l j or 220-MHz (model HR-2}hand-held
transceiver, Unlike the many 51B-wave l elescopic anten'
nas on the market today, the 1I2-wave Hot Rod antenna
Is short and light and provides mOre gain in practical ap­
pncanooe. The AEA Hal Rod antenna is priced at $19.95
Amateu r Net and is available from lead ing amateur·radlo
dealers.

ACC's model RC-850 repealer contro!!er,

ADVANCED COMPUTER CONTROLS
ShackMaster

Hook your home staHon into ShackMaste r and enjoy
the benefits of being in front of your equipment even
when you're spending time with your fam ily , Scan the
bands, check into nets, OX, and lag·chew - a ll through
youl hand-hetd radio linked bac k to you r shack_ With
ShackMaste(s six basic teateres-c-crcesbsoc linking,
telephone access. BSR shack control, electronic mail·
box, ShackPatch, and l'e,sonalPatch - you have all the
power of you r home station anywhe re. Leave messages
for your fam ily lor Ihey can leave messages for y ou ~ , turn
equ ipment on and o ff , or make eme'gency telephone
calls . Base price: $695,00.

RC·850

The RC-ll50 repeater controller offers everything on
your club' s wiSh lisl. And its lillie brother, the RC-ll5 con­
troller, fits comfortab ly In any group's bUdget. AC-85
base price: $895,50, RC·85O starts at $1237.50. For more
in formation, contact Advanced Computer Confro/s, Inc"
10816 NOrlhrldge Sql/are. Cuperlina CA 950t~; (408}U9­
esso.

In the August edition 01 The 73 Bullet in (our publisher's
news/fitter to edvert/sersl, we Invited our adverrlsers to
display thalr waras In rhis Holiday Shopping Guide, While
we reellze that not everyone was able to participate (due
to lime constraints!, we are happy to ofler rhese sugges­
tions for your holiday shopping



ETRON RF NOTES

Falcon Communications bipolarmob/Ie emplifllNS.

For additional inlormation, contact Le" Burgers, Marbtmg
Manager, Dynetie Syst9ms Corp., 19128lnduslrial Blvd.. Elk
River MN~ 1612;-«1--4303.

RF Notes No.2 is the second In a SIllies 01 computer pre­
gramsdesigoed toaid I" thedeslgn and development 01 rlsys·
tems and circuitry, The p<ogram series starts with basic topics
and graduates into more sophisHcated subject matter as the
serles progresses.

RF Notes NO.1 is a program wtllch Is a collection 01 basic
RF Engineering notes lrom OUr engineering notebooks, re­
cocec 10 program slatus. These noles can bequite uselulln
everyday radlo-Irequency engineeri"g questlo...s. The disk
contains over 1601< bytes 01 material in eighl programs. The
matefialls wnnen in BasicA (orCartridge BasiCi... the case 01
the PCjr)and is all me...u-drtvoo. In color. wilh error Irapping,
The computer environment is IBM PCOOS or M5-00S and
64K bytes 01 RAM mir.lmum, color ad-apter required, and a
graphics printer Is soggested. (Olher compulers p~se In­
quire,) The price lor RF Notes NO- 115$57.00. plus S3.ooperpre>­
gram sh Ippi"'ll and hand ling.

AF Notes NO.2 contains over 1601< bytes 01 material arId
covers the following subjects:
• Atte...uato. pads: calcu lates circuit constants lor 11 diller_
""I pad conligurations, to yOlI' specllicallons, ali with sehe­
maticdiagrams.
• Inductors: Inductance of a single I""gth 01 wire, ~ng)e­

iayer coils, both close-wound and space--wound. Includes au­
tomatic wire-size seiecuo.... Toroidal coH design , Includes au­
tomatic selection 0 1 wire size and toroidal lorm including
manulaClurer'S pari number. Includes mechanical and sehe­
matlcdiagrams.
• Capacitors: calculates sell·resonant Irequency, deter­
mines optimum vaiues 101' bypass and decoupling appllca­
lions. Equivalent circuit disgrams In schematic lorm are
included,
• Impedance-matching networks: USing mexlem circuit the­
ory, translormatlons with lhe L,pi, T,and series Lnelworl<s are
performed. There are 12 conllguralions, all with schematic·
diagram uataoutputs.

RF Notes No. 2 is lor the IBM PC, PCIXT, PCjr,and compat~
mee.The prog ram Is wrtnen in BasiCA. in COlor (monochrome
available),and requires 128Kbytesolmemory.Theprioce lorAF
NOles NO.2 is $60.00 pius tax. plus $3.00 shipping and han­
dl ing.

For more inlormatlon, contact Elron RF Enterprises. PO
Box 4042, Diamond Bar CA rn 766,

FALCON COMMUNICATIONS
BIPOLAR MOBILE AMPLIFIERS

TheDRlOdua~aKis rolalion syslam from Dynel/eSyst9ms,

FalCOfl Communicat ions offers a iineol bipolarmoblfe am­
pliliers. Made in the USA. these amplifiers are all-mode (SSB,

-------~-

/

___,

,

ThfiAR·2QOXL antenna row 'rom CMC.

Ttw TS-32JRC encoder-&!coder from Communkiattons Spe­
eiaUsts,

COMMUNICATIONS SPECIALISTS
PLUG-IN ENCODER·DECODER

CommunicaHons Specialists has i...l roduced another new
direct pllIll"in encoder-dacoder lor Ihr&e popu lar radios. The
TS-32JRC Is based on the proven T5-32 programm~e 00­

coder-decoder and plugs directly into the J.R.C. JHM..oISS5O,
Sonar FM_21121FM·2114, arKl Repeo RSM. No modilications
to the recsoe are r>eCessary, The T5-32JRC allows Individual
selection 01ail32 slandafd EIA CTCSS tones on any 01 the ra­
dios' 16 channels. The send and receive lones may be the
sameord ltlerent on each otthe 16channelS, The T5-32JRC is
available lor Immed iate delivery lrom lactory slock and selis
lor $62.95. for a catalog or more Inlormation, COfltacl Com­
munlcatiofls Specialists, Inc., 425 West Tall Avenw, Orange
CA !l266f>..f296;(f«J;-854-1J54 7, toeal (714;-'iJ98-302f.

DYNETIC SYSTEMS
DUAL-AXIS POSITIONING SYSTEM

200XL Is a mediUm--dUty rOlor lor your UHF and VHF arrays.
Voltages are kept to 18 volts lor salety, and only 3 wlrea are
needed between the rolor and controiler lor simp licity and
easeot installalion.
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~Actlv.led Squelch

Upgrade your new ssa Iransceiver with a ~ce-aetivated

lIQuejch. The VO$-l Is lar superior on ssa 10 the ali-mode
squeich circuits supplied On most new rigs that simply ccer­
ate trom age fluctuations. It Is immune to noise, heterodynes,
static crashes. and Am' signals as It looks lor certain com­
porlenlsolthehumanvolce beforeoPflraling. Smallenough to
tit In meeu-eescevers. Nol a kit,comp letelywired arKltested.

For lurlher informalio..., contact CMC Communications,
Inc., 5479Jelpor1lnduslriai Blvd" Tampa FL 33614. (813~
",.

Dynetic Systems Corporatlorl has announced the availabll·
Ily 01 their new irKlustrlai-modoel OR10dual-axls rotation sys­
tem.Available lor p<ornpldeiivery, the DR10system provides
bolh azimuth and elevation mollon lo.camera lighting. micro­
wave, orantenna-equ ipme...t loads~lanced}of 50 pounds or
ieee

The DR10has undergone exte...sive testing In scb-ze-ccc....
ditionsand Isoperating inolher hostile environmentswithout­
standing pertonnance. Allhough aimed allight- to medium­
du/y systems, therotator uses p<ec ision, industrial-grseegear
motors manctacturec by Dyootic Systems, which output2(D)
inch-poundsol rated lorque.

The DR10 teatures a dual-scale COfltrol meter, a sell-eon­
tained ac powersupply in Ihe COfltrol unit and a top-mo,mt re>­
tor which is serviceable without removing theequipmeot.

TheAstali<; SiltterEagle ,

Silver Eagle provides a... emitter- tollower impedance-match­
ing amplitiBf so Ihallt may interlace with any transceiver.

Formore inlormatio... ,contacl AstaticCorporalion, POBox
120. Conneaul OH «a3().{)12Q;(216ts93·11 11. I... Canada, COn·
tact Canadian Astalic. Ltd.• 122QEilesme", Rd" Unit 2. SCar­

borough. Ontario MIP2X5.-(416;-29S-2222.

B & W's model PT·2500A.

B & W HF LINEAR AMPLIFIER
The Barker & Williamson~ PT-25OOA Is an HF linear

amplilier desigoed lor SS8, ON. fITlY. AM. or ATV operat ion
on the amateur bands. The PT-25OOA. using a pair 01 3-5OOZ
triodes, is a complelely eetr-ccotaroec Iable-Iop amplilier ce­
pat"e 01 p<ovldi ...g a lull15O'J Watts 01 oUlput A pressurized
ple...um cOOing syslem and a COfllinuoulH!uty squirrel-cage
blower ensure reliable and Slable cperatlorl tor extended pe­
nooaot ccounoous use.The pi·network Input ci'cult matches
ewm the mostlinlcky oolid-state excller. A pi-t, ta...k circuit is
)r\COfPOfaled 101' superior hal1llOOlc soppresslon. Designed
or!{linally by Vlewst ar.lnc., the PT·25O'JAwill bema...ulactured
by Barker & Williamson. The PT-2500A can be mexlitied lorlre­
quencies oulside the amateur bands lor military or commer­
cial use.The new pf-25OQA will be available in early 1986,

For more Inlormalio.... co ... tact Barker& Williamson, 10
canatStrael, BristolPA 10007;(215)-788-5581.

AR·200XL Ant lNlnl Rotor

JuSI dial In your desired heading and the rotor wililurn and
aulomaticaliy stop whe'" the heading is reached. The AR-

CM C COMMUNICATION S
Docklrog Boost.!'

A fI(!W Idea to boost performance 01yOlIr HT while rrccae.
the Docking Booster increases output power 1030 or50Watts
and places the HT convooiently on Ihe car door. A mike hang­
up cl ip is provided. Mosl HTs need a lront-flnd ccost. too. The
Docking Booster has a buill~n GaAsFET preampHlier provid­
Ing 16 dB ot receive gain, Pl'ovlsions are made to connect a
reef-mount anlen ...a arKl the car's 12-voll supply. Docking
Booslers are available lor moollooM, Yaesu, and Kenwood
radk>sonly.
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For mare in formation, conlact tntema!ione! Radio,
Inc., 1532 SE Vitlage Green Dr., Suite L, Port St. Lucie FL
33452; (305;-335-5545.

ICOM

IC·1211A 1.2-GHz Transceiver

lCOM has announced the 1C-1271A full-featured eese
stat ion transce iver. Wllh coverage t-om 1240 to 1300
MHz, me 1C-127M featu res 10 Watts ot rI output power.
32 memories. scanning, and mullimode operation Includ·
ing ATV (amateur TV),

Add itional features include:

e Front·end GaAsFETs
e OOlFMlupper and lower SSB
_ Sca nning _ memo ry, program, or mode scan
_ 12 V dc or 1171240 V aC (opt iona ll

Options Include the TV-1200 ATV Interface unll, Ie­
EX310 voice synthesizer, UT-15S CTCSS encoderlde­

coder, and IC-PS25 13.&V-dc Internal power supply. Sug·
gested retai l price Is $999.00, For more information,
contacllCOM Amerlce, !nc., 2380 116tll A ve. NE, Bel/ewe
WA 98fX1.4; (206}-454-BI55,

Inlernational Radio ofters 8-pole crystal filters for
ICOM 730, 735, 740. 745, 751, R70, R71, and R7000:

e Drop-In 2,1-kHz SSB, 9.0115-MHz center freQuency(CFj,
,eplaces FL_30_S49.oo

e Drop-in 2.4-kHz SSB, 455,00 CF, rep laces FL_44 ex·
ecuv- aeccc
_Wir... ln 2.1· kHz SSB, 455,ooCF, replaces FL-44_$99.oo
_ Drop-in 40lJ.Hz CW, 9.0106 CF. replaces FL·32_S49.oo
_ Matched set sse 2.1 kHz- $l 39.oo
• Matched set CW 400 Hz-S139,00

INTERNATIONAL RADIO

tC-3200A Du.1 8.nder

ICOM has announced the IC-3200A 25Watt compact
full-featured dual bander. With only 14 front·panel con­
trois, the 1C-3200A offers these features:
e Frequency coverage: 2 meterP40,OOO-150,OOO MHzl, 70
cm (440.000"450.000 MHz)
e 5-kHz tully programmable offsets fo r MARS and CAP

repeate r operation
e 5'k " W x 2" H x 8'k " 0
_ 25 Watt s output on balfl bands
_ Memo ry tcckcct
e SCanning: memory. band. programmable, and prlofily
a Ten lunable memories with l ith ium batte ry to maintain

memories when disconnected Irom the power source
e LC O display
e To ne encoder (all PL and subaud ib le tones built-In)
e One antenna connector (dup lexer is already installed)
_ Variable tuning Incremenls: 5 and 15 kHz (2 meters) , 5
and 25 kHz [70 cm)

The 1C-3200A also comes standard with an IC·H M14
touchlone~ m ike with up/down scan, oc power cord, and
a rnccne mounting bracket Suggested 'eta il price is
S549,00.

Tile IC-3200A dual bander.

sage at designated intervals determined by the operatOf. Any
eteucn can act as a d igital repeater and up toeight such " link·
Ing" statioos areallowed, wh ich greally expand the operator's

range.

For more information on these prool>Cts, wr ite to Hea!h
Company, Dept, 150-565, Bento<!Harbor M149022. In Canada.
write Heath Company, 102OlslingtonAvenue, Dept. 3100, To­
ronto. Ontario MSZ5Z3.

H D-3006C....sf i... Tuning Indicator

The new H[).;J(X)6 is a visual tuning indicatOl tee RTTY com­
municatioo. Sixteen LEOs make up lhe d isplay: Eight _ertical
LEOs Identify mark signal strength wh ile eight hOfizontal
LEOs 00 the same fOf space signal st rength. Tuning the ind~

CatOftOl maximum ....rilcal and horizontal d isplay wi ll provide
a strong signal for computers OfRTTY prinlers, Each LEO bar
requires approximately 14-dB n'.>slgnal·to-s ignal voltage ratio
for lull operatioo. Minimum input signal Is 0,3V ac rms orO.5V
de. Maximum signal Is 15V ec rms or 15V oc.

The HD-a306 Crossfire TuninglndicatOf has a wide milage
range and is oompatit"e with almost any interlacetlerminal
unit Ihat has OSCilloscope outputs fOf tuning. The acid<: cube-­
type power supply IS ioc luded In the kit.

HEATH
SW-7800 Geroeral-GO'lenoge ReceIve<

The SW·7800reca<vefcovers 150 kHz through 30MHz coo­
linuous ly in 30 ove~apping 1-MHz bands. Sroadband fronl ·
end clrculfs eliminate the need 10tune ci rcuits w;thin a band
and wideband fronl-end stageseliminate lhe need fOfthe cua­
lomary rI am pliller, An uPCOlwertlng, double-cooversion mix,
Ing design provides excellent Image rejec t ion.

The SW-7800 teatmes a flve-digit LEOdisplaywlth 1-l<.Hzac·
curacy, LSB, USB, 00. and AM (wkjeand narrow) modes of op­
era tion, a gc t ime-constant sw itch. synthes ized high­
frequency oscillator, and a muting pro. isioo to permit ope<a­
non wifh a transmitter. Other features include a switch to pee­

teet against overload from wuy strong local etencos, tront­
paneijack tor taping receptions (unaffected by volume set­
ting), and a leleacoplng wh ip antenna fOf k:lcal reception and
portableoperatioo. Only a VTV MIs rllQuired fOl recewe- align·-,

Terminal Node Control ler

TheHD-4OoWtermlnai nodecootrol ler{TNC) naaceeo adOad

to lhe amateur·radio product l ineup at Heath Company.
The HD-4OoW is a version of the popular Tucson Amateur

Packet Radio{TAPR) which allows communication using ter­
minal or compu ter control 01 any amateur·radlo system.
Packet radio ensureserror·lreeoommunicatlon and grea tly In­
creases communication speed. The HD-4OoW has a buill-in
t2lX).t>aud modem. BaUd rates of up 109600 are possible with
an external modem. Both AA.25 and VAOCG protocols are
om

Three modes of operation are provided: a conversation
mode wh ich allows conversation wi th another operator, a
command mode which allows coofiguration of lhe TNC and
use ot a variety of operating commands, and a tranS?arent
modewllich Is used in transferring fli es f,om coeconpoter to
anothSf, A6809processor and a 32K ROM and 8K RAM are fea­
tured. Both ROM and RAM can beexpanded by adding uplo

''''A built-in eulometic beacon can be set to Iransmit a mes-

Heath 'sSW- 7800general'Cp""rage receiver.

No power required; simply coonect to your receiver's an­
tenna and enjoy reduced interference reception trom 100kHz
through 30 MHz. Price: $39,00, tree UPS,$5.00 US ma il.

SclIn.... Be.m

TheGrO"e Scanner Beam is an ei(lve-n-elementlog-periodlc
dipole array, des igned to provide no-compromise dlrectional
reception trom 100..-512 and 906-960 MHz, and bk1 lrec tional
reception from 25-54 MHz. II is made of durable heaVYilauge
aluminum. With 15dS of tront-Io-bac k rat io and :lOdB of side
,ejection, the Scanner Beam ensures maximum response to
distant, weakslgnal5, yel stroog local signals maybe rece ived
from all direct ion s w i thoul l he need tor antenna rotatron.
Comes equ ipped with standard TV-type F connector for easy
connecnoo to low-loss 50- 01 75-0hm coaxial cable. Price:
SOW.OO plus $3.00 UPS, $6.00 US mall , For Informat ioo 01cata­
log, write Gro"" Enterpllses, PO Bex 98, Brasstown NC 28902;
(704}-83UI200;oroerdesk,1800~151i,

Tile Power Ant Plus trom Grove Enterprises.

Minitu"", III

This shortwavelkmgwa.e pel10rmance booster can el imi­
nate images, intermod, and phantom signals on your short·
wave receiver,

GROVE ENTERPRISES
Power Ani Plus

With tota l-spectrum 1oo-l<.Hz~1300-MHzcoverage arid up to
30 dS gain. this new Grove kJw·nolse preampllfiSf can meke a
difference In longwa.e, shortwave. scanner, TV, and FM signal
slrenglh. Equipped wilh standard Motor~a jac ks fOl most
scannef applicalions. w.. tool< our ANT-4B Power Ant and
modif ied il fo< wider bandwidth and tower intermodulation so
Ihat il can cope wilh strong and weak s ignalS alike, Use lhe
front-par>el gain cont~ to boost weak, dislant signals crtoat­
tenuateoveMoadtromstrong local powemouses. Prica, $.49.00
prus $2 UPSOf S5 US mail,

Fox.Tango Is known tOl the quality ot their crystal filters,
wIlich are a.ailable for most otthe p<)pular ICOM, Yaesu. Ker\­
wood, andother HF transceivers. For example, receiver selec­
tivity may be impro'o'el1 through the use 01 &~e i·llllI",s as
drop-In rep lacements lorthose in yourtransceiver. Included in
the complete line ot fi lters oltered by Fox·Tango are 2.1-kHz
(SSB) bandwidths, and 25Q.Hz 01 500-Hz (ew) bandwidths.

Complete instructloos are inc luded with each fi lter ordered,
and discounts are a.ai lable 00 multiple-quantlty ceders. For
more InlOl'mation and a complete catalog. w,ite Fox-Tango,
Box 15IU4S, W, Palm BeachFL33476;(3051M3-9587.

GLB ELECTRONICS
TM GLB Model PK1·L Is the lirst TNC designed tor porta'

bles and solar-powered stations. Special features Include:
e Lowcurrentdrain-25mA, 12Vdc
e Miniaturesize-4.6" x 5.6" x 1"
e 'NeIghS 120unces Including cabinet
e On-boardllthlum-baltery RAM backup
• Orl-board "watchdog" for reliability
• Retains all featuresofthe Mode1 PK-l
e StandardOB25oonnectioos
e 6KRAM-16-KROM
_ Squelched audio not required

The Model PK1-L cOmeS complete ly wired and tested in an
all-metal shielded cabinet. List Pfice: $239.95, Amateu r Net:
$209,95,

For more information, cootact GLB E/et;fronics, 151 Com·
merce Pat1<way, &f/alo NY 14224:(716)-1j75--674C.

FOX-TANGO

CW, or FM) llooar amplillers mounted 00 large Mat sinks 101
cool operation.Motorolarl poweftranslstors are used for max·

Imum rel iabil ity.
A carrier<>pe<ated relay is inciuded ar.cl a remote keying

jack is a.allable on the rea r panel. Built-in thefmal protection
places the unit in a straight·through mode In the ll\'ent 01O"er­
heating. It automatically resets when the unit cools down. An
optional recel.e preamp IS available 101 those users whose re­
ceivers need an extra boost The two-meter versions of tnese
ampl if iers, all with a maximum power output 01150 Watts. are
as lollows: Mode15121-2WaHs in • 150 out, 1 Wall In • 90
out. M~ 5122-10Watts in • 1500ut, 5Watts in • BOout.

Model 5123-25 Watts in • 150 out. 10 WaltS in • 75 out.
Mode1 4109-optional plug-in preamp; 12 dB gain, 2 dB "IF,

For more information. contact Fa!con Communications.
PO Box 8979, Newpot18each CA 92658;(714)-760-3622.



Tile 1290 anl,mna se'ies from Larsen

MAGGIORE

The 2f70 Antenna Series

These antennas are lor operat ion on VHF and UHF tre·
quencles, One antenna covers both frequenc ies wilhout
tun ing . By combin ing ,. and ~· wave elements. one an­
tenna COverS 2·meler (144-148 MHz) and 7O·cm (440-450
MHz) amateur f requenc ies. They operate with or without
a ground plane. Units availab le to fit Larsen NLA. NMO,
and PO mounling hard ware . Suggested reta il p rice is
$45.22 each.

Tile HPC201B microcomputer controlfer from Maggiore

HPC2(l1B Microcomputer COlltrollar with Aulop,lch

The HPC201B is a compule rized repeater control aye­
tem with all these features:
e u ser programmable key code and autopatch codes
e lntell igent autopatch
e Programmab le courtesy lone
_ User-contro lled toll restrict
_ Up to 7 individually controlled 500-mA outputs
_ Vali d tone acknowledgement wilh LEO
e Sm an identi fi er, user·programmable
_ Input status indicators
e lnpul and output ampuners
e Mat ing connec to r

The 1290 Series for 1.2·GHz Use

The des ign ot this senes combines 2 half-wave ele­
ments fed by a quarter.wave element with integ,al phas­
ing, They deliver a fu ll 5 dB ga in when compared with a
qua rl er-wave antenna mounted in the same local ion.
Low·loss mounting kit Is available 10' both Larsen NMO·
and NLA·styl e mounting Suggested re tai l p rice is
$26.12.

For more in format ion, contac t Larsen Elecrton/cs.
71611 NE WI!> Ave.. PO Bo. 1799, Vancouver WA 98668;
(206}573-2722

KENWOOD

The TH·2IA T from Kenwood.

TH Series H19

e Hlgh/low power sw itch (1 Wall high, 150 mW low)
e TH·21A and TH·21AT have expanded frequency cover­
age for most MA RS and CAP frequencies (14 1.000­
t50.995 MHz)
e TH·31A!TH·31AT: 220.000-224.005 MHz In 5-kHz steps
e TH·4 t A!TH·41AT: 440.000-449.005 MHz in 5-kHz ste ps
e Repeater cttset switch
e Ouick change, locking battery Case
e ccmes complete with rubber !lex antenna, l BO·mAh
battery, wa ll charger. and wrist strap

ture gives the operator the ab ili ty to t'ansmit and receive
data at h igh speeds without using any special protocol.

The un il Is housed In an exl'uded aluminum case
measuring 1.9 ' H"S.9 ' W ,, 6 " D. An external power sup­
ply and cab les for connec tion 10Ihe transce iver and cern ­
puter are Included. The user must provide the AS·232 and
mic'ophone connecto rs for his station. The «eotromcs
Packet Communicator Is not available In kil form. Sug ·
gested retail price: $219.00. For more information, con­
tact Kantronics. 1202 E. 23rd $t" Lawrence K$ 66046.
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TS-4 3(1S CompaCf HF T,anscei..r

e 150-kHz-30-MHz general-covelage receiver
e I·t sh ift
e Tunable notch tnter
e LSB, USB, AM. CW, FM (OpliOnal)
e Prog rammable, mu lti·functlon scann ing
e 8 memories, with memory channel 8 for split·frequency
operation
e Buill· in speech processor

TS-940S HF TI, nscel••r

e l 00% duty cycle t ransmitter (14,150 kHz, CW mode,
11 0 W, 60 min s.j
e BuilH n FM
e 40 memory channe ls
e General-cove,age receiver, 150 kHz- JO MHz
_ Direct keyboard entry of frequency select ion
e Exclusive mult i-funct ion LCD panel that graphica lly II·
lustrates CW V8T, SSB slope tune, frequency. time. and
antenna-tuner status (when AT·940 Installed)
e Automatic antenna tuner buill in (cove's 160- t O me­
ters)
e Seml or full creee-tn (OSK) CW
e Pandisplay capabil ity (when SM-22O equipped with BS-8)

e SS8 slope tun ing, CW VBT. nolch filter for interference
reduct ion
e Voice synthesizer opti on (VS-1)
e Oynamic range exceed ing t02 d8

There is a fu ll l ine of oplional accessories available tor
these products. For more informati on, con tact Trlp.Ken·
wood Communications, PO Box 7065 , Compton CA
90214, (213}63IJ-9Q()().

Seft·Resonan l Antenna tor Pon.bles

The new Larsen KDt4-44Cl-HW 1440-450 MHzl is a half­
wave design that is ,esonant despite the poor 9round
plane prOVided by the portab le. It is 12" long and fits any
radio with 8 NC ou tput. Suggested retail p rice is 532.50.

LARSEN ELECTRONI CS

Ulllver..1Tennille l Ull it

Kantroll ics has allnounced a new concept in cern­
puter·to-transce iver interlac ing. The Kall\ronics Univer·
sa l Termina l Unit (UTU) gives any computer with an AS­
232 port and a te,m ina l prog ram the ab ili ty to interface
with any transce iver. The need for additional programs
has been eliminated with the Inclusion o f a m icrocom·
peter In UTU. The internal prOllramming 01 UTU allows
recept ion and transmission of Morse code. radioteletype,
ASCII, and AMTOA.

To access the internal program a terminal program is
used. The terminal p,ogram is usua lly very Sim ilar to the
prOllram used l or telephone modem operation. The man­
ual sh ipped with the Kaot rcr ucs UTU includes terminal
program examples fo/IBM, Kaypro. Radio Shac k TRS-80
Models III and IV, and many otner po pular computers.

The UTU gives the operator the treedom to prog ram ad­
ditional features or to use the system in its standard
formal.

Kantronics Pachl Communica tor,

KANTRON ICS

The Universal Te,m ina l Un it is housed in a preCision
edruded alum inum alloy case. The ten·segmen t LED bar
graph is used for tun ing, and Ind ividual LEOs show lock
and valid status during AMTOA operation. UTU requires
12 vo lts dc . 200 mA min imum, and the user mu st prov ide
the power supply,

The Internal men u driven UTU prog ram allows trans­
miss ion and recept ion of CW at 6-99 wpm , rad ioteletype
at 60, 67, 75, 100, and 132 wpm , ASCII at 110, 150, 200,
and 300 baud, and AMTOR mod es A, 8 . and L. These ca.
pabilities give the operator the opportun ity to communi·
cate in four different coded amateur tormats. Sugges ted
retail price: $199.95.

P,ck,t Communic' tor

To better util ize the new packet technology, Kant ronic s
has designed a new ha rdware format for processing the
pac ket protocol. 8y using an internal m icroproces sor to
handle the protOCOl and integrated c ircu its fo r sign al
process ing, the Kantronlcs Packet Communicator ee­
comes the most compact and inex pensi ve fi n i shed
packet unit available today.

Data is tmnsmilfed between the Kantron ics Packel
Communicator and the compute' using a serial AS-232 or
TIL port, Baud rates o f 300, 1200. and 9600 can be used
Any terminal Or communications soHware program, li ke
those used for telephone mod em operation, can be used
to set up Ihe computer to communicate with the Packet
Communicator. Special Packet Termina l (Pac·Term") pro­
gram s for many pcpute- pe,sonal compute,s will be avail·
able soon trcrn Kantron ics.

System compati bility, the abi lity to exchange data with
existing packet terminal node controllers, has been
ach ieved with the Kantronics PaCket Communicator by
using the popular Tucson Amateur Packet Radio group
softwa'e program. Almost all of the commands and op­
eration procedures used by the TAPR group are used with
the Kant'on ics Communicator. 80th the ARAL Slandard
AX.25 and Vancouver protocols are mcorporatec In the
uni t. The Kant ron ic s Packet Communicator supports
baud rates o f 300, 400, 600, and 1200. but the unit does
not suppon full-dup lex ope,atlon,

An added feature 01 the Kantron ics Packet Commun i­
cator Is the ability to se lect either Bell 103 or 202 lones
tor JOO.baud operation. This wi ll a llow the operator to
ewnen to tne lower tone set. improvi ng performance at
slower speeds on the HF bands, Th is feature makes the
Kantronics Packet Communicato' an exce llent ch oice for
gate way use on the HF bands.

The x antrc nrcs Packel Communicator will also tunc·
t lon as anlnlelligent 1200-baud rad io modem. Th is tea-
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Announcing the bigges t change in its 65·year history,
Rad io Amaleur ceuceos. Inc., presents lhree new pub li.
cetrons for 1006. The Nort h Ame'ican Cal/book, the Iflter·
national Callbook. and the Calibook Supplement will
pro. ide current Q5L in formation for over 880.000 radio
amaleurs lhroughout the world,

To be pub lished On December 1, 1985. the new 1986
Norttl American Callbook hsls the licensed amateurs in­
all coun tries in North America piuS those in Hawaii and
US possessions. Nol just a 'eprint o! government l icens·
ing records, thiS listing inlormat ion is caretully screened
and corrected by ou' own edito rial staff 10 ensure the ut·
mOSl accuracy. Also leatured are the Callbock extras: in ·
lernational postal informat ion, worldw ide QSL bureaus,
and a CenSuS 01 radio amaleurs around the world,

Also to be published on December tat, the interna­
tional Cal/book lists the ca lls , names, and address in for­
matlon tor licensed amateul S in a ll countries outSide
North America, Fully updated by the edilorial statt using
Intormation Irom oUicial sources throughoul the world.
covereqe includes Europe. Asia, Alrica, South Americ a,
and the Pilci lic area (exclus i.e of Hawai i and the US pes­
sess ions)

The 1986 Cal/book Supplemefl/ is a who le new concept
In updates, To be published June 1st. the new supple·

NEW CALLBOOK S

New Hig tl .Power Balun

The "Big Beam" balun has been optimized for lhe 7_
3O-MHz range. This new model 8A-2ooo h~s Impro.ed ba l·
ance and Swr across the range, The power r~jjng;s 2tXlO
Watts outpu l power lhrough the balun wilh a good safety
tactor. It has been tested and works well at 5000 Walls,
The BA·2tXlO is recommen ded lor beams on 40. 20. 15,
and 10 meters when hign power is used. 1:1 ratio.

For lurlher in formation on any 01 these items. contact
Paiomar Engineers. Box 455. EscondidO CA 92025; 1619f
747·3343,

Universal Audio Fil te r

The new model FL·4 is lor SS8ICWIRTTYIAM and lea­
tures ewncnee capacilor li lte's . A l().po le low pass and an
8·pole high pass can be mo.ed anyWhere in the 2tlO-35IJO.
Hz voice ranlle to Imm a Sharp bandpass li lter at any fre·
quency and of any bandwidth. A notch lilter el iminates ret­
erodynes. II connects between recei.er and spea ke,. The
on-oft sw itch bypasses the fi lte r when not in use, for 15 1/
oc. An optional 1t5-V-ac adapter is aveueoie.

Patoma r's P·410X prea mplifier,

PALOMAR ENGINEER S

Dave Smart has !mmed Protopic (protolype prin ted cir_
cuits) which specializes in labbinll PC boards lor the pro­
totvper. entrepreneur. or hobbyis!. The company can turn
cut the urat and second of a single- or ccubre-sided PTH
bcerc for roughly hal! the cost charged by most produc­
l ;on shops. The company a lso designs boards, p'epares
a,twor~. and stuHs boards to customer needs. For more
Infmmation. con tact Protopic, PO Box 9853, Berkeley CA
94709,- (415f843·1326.

PROTOPIC

Transceiver PreamplifIer

A new add il ion to the line 01 preampli/iers is lhe model
P_410X. !eaturing impro. ed seleclMly and faster seno/re­
celve swilching. It connects between lranscel"er and an­
tenna, pro.iding more than 20 d8 e xtra gain and a low
noise l igure. Gain is continuously ...iable. An rl ·sensing
c ircuit automatically bypasses the preamplifier during
neesmn. The fail·safe switching circuit handles trans·
cewers to 350 waus PEP. Connectors are SO-239.

MFJ·815 Cross-Needle Sw, lWallmeter

A cross-need le swriwattmeler enab ling ham operators
to read swr, forwa rd, and rellected power at a single
glance is now a.a ilable, No swr setting is needed at any
range.

The a.erage fo ,ward and ret lected power Can be read
in three range s: 2012oo12tXlO Waus forward and 5/501500
Watts rel lecled. Swr can be read from 1:1 to 1:50n a two,
color sca le, The un it wor ks trom 1,6 to 30 M Hz. and ac­
curacy Is ~ 10% lull sca le. Ranges are puab-button se­
lected. It seilS for $59.95

Dual-<Jate GaAsFETs in the p reamp and mixer stages
make the P. C, Eleclronics TVC·4Ga GaAsFET Tll-cm ATV
cownconveneea very senstuve unit which wi ll dig out lhe
weakesl .ideo from the snow. The high·Z, double·tuned
bandpass filler as well as the GaAsFETs' h igh resistance
10 intermod rea lly rejecl strong UHF TV broadcast and
olher out-ol·band signalS, The act I.e m ixer has the same
dynamic range as a doubly·balanced m ixer but wilh gain
and low noise figure, A vartcap-tuned vee covers Ihe
whole 42O_450-MHz band with jusl enough o.edap to,
me downcon.erte, to oulput to your TV On any open
cnanoertrorn 2 to 4,

The TVC-4Ga can be powered by any external 12·V·dc
power supply or by lhe 12().V·acI12·V power supply thal
comes with it. Antenna InpUlls a 8 NG and the TV output
is a lype F, The cabinet is 4" x 2.5- x T" . The unll is
$109.00 oenverec

Those who want to package theil own downcon.erte r
for lhe shack or antenna mounl can get the wired and
teste(j board (TVC·2Ga) by ueen fOf $69,00. and lhere is
the crystal-<;ontrolled version (TVCX.70) designed for un­
allended operat ions such 80S repeaters. links. and public,
serv ice e.ents. It cernes as a wired and tested c ifcuit
board set up 10your speci!ied input frequency and output
TV channel . Requiring 12 II dc . It is $89.00 del ivered.

For lurther inl ormation, call or wrile P. C. Electronics.
2522 Paxson Lane. Arcadia CA 9tOO6: 18t8H47·4565,

P. C. ELECTRO NICS'
DOWNCONVERTERS

P. C. Electronics' cryslal,coMrol/ed .erS,on 01 itS (jown·
converter,

MFJ-91 0 Mobile Antenna Ma tcher

The MFJ·910 is a Mobile Anlenna Matcher which low·
ers swr by capac iti.e malching a mobile antenna to 50
Ohms; more power resutts out 01 lhe transmiller and InlO .
the antenna. especia lly il a so lid-slate rig is being used.
The MFJ-9tO matches mobi le antennas lor 10 through 80
meters, 11 measures only 2'V~ 2'1.1 " and can be moun ted
inconspicuous ly wllh the mount ing hOles prOVided. In·
staHalion is simply the connecling of the antenna 10 lhe
SO-239 connector iabeled "out" and the transmitter to
lhe 50·239 connector labeled " in,"

The Mobile Antenna Matcher reta ils lor $19.95.
All MFJ producls come with an uncondilional 1·year

warranty. and items bought di rect ly lrom MFJ ha.e an
addit ions; 3O-day guarantee, If net completely happy wilh
your product during that t ime, il may be returned for a fu ll
relund minus the shipping and handling charge . For fur­
the, Inl Ol mation. ca li (800}647-1800 or ""rile /0 MFJ En·
terprises, Inc., PO Box 494, Miss issipp i State MS 39762.

two coax lines (direct Or through lhe tuner). random wire
or balanced line. and dummy load. For ba lanced lines. a
1:4 balun is built in to this uni!.

The MFJ·949C also inc ludes a 5O-0hm dummy load,
1000.voll capacitors, and 50-239 conneClors and bind ing
POSIS for balanced line, random wire, and ground.

Measuring 10 ~ 3~ 7 inches, the unit can be used with
any l ransmit1er and antenna, home Or mobile. It retaiis
/01 $149.95,

MFJ ENTERPRI SES

The MFJ Mobile Antenna Matcher

• JII!1 •, .
~.

.:.•.:. ~•
• MFJMOBJlJl

AJm:NNA ...""""" •NFJ..1It

GLEN MARTIN ENGINEERING
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MFJ·949C Delu xe Versa Tuner II

The new MFJ-949C Deluxe Versa Tun.r is a comp lete ly
new design with impro.emenls ove r tne 9498. II has a
Cross·needle meler lhat reads lorward power, renectee
power, and swr simultaneously in e ilher 300 or 30 Waus.
with no Swr sensit i.ity ad justment needed.

Prov iding maximum power t,anster h om your lransmit·
ter to nearly any anlenna, Ihe unil can handle up to 300
WallS r! outputlrom the transmitter from 160 through 10
meters, A th,ee·inch-(j iameter air·wound induClor g ives

plenty o! matching range and less loss lor more Watts
out The 6-posillon antenna swllch al lows selection of:

Glen Martin Engineering. Inc., will soon be releas ing a
new line of S1eeltowers Ihat are truly seil·supporl;ng in
llJO.mph windS and handle antenna loadS rang ing to 30
square feel at heights 10 300 teet.

The to wer has an equi latera l triangular des ign with
lace width ranllinll from 16" to 6 ' . There are tapered as
well 80S Slraight secHoM, Malerial is hol-(jipped galva·
nlzed Sleet and all bo lted constuction . For more infor­

mation. contact Glen Martin Engineering, Inc., PO Bo .
253, Boon.llle MO 65233; (816;.882·2734

e sne: 3'4" W ~ 6'1.> " L ~ '4" H
e Mu lt i -(jig i l programmable command and aulopalch

codes
e Re.erse autopalch and repeater lelephone control
_ 8urgla' -alarm inpul

e Tone mut ing
e rooe masking
_ Three·speed rotary d ialer
_ 911 capabl lily
e Redialer
e u p 10 60 diUerent funclions
e l 6-digi t oeccder
e Auxiliary or link input
e LED indicalor ou tpulS
e Uses single 12-voll power supply
_ Easy repeater corm~lIons
_ SockelS used on alllCs
_ Source listing a.a ilable

HI Pro " E" Expendable Repealer Syslem

The Hi Pro "E" is an expandab le repeate, system with
the fo llowing features: a basrc repeater wh ich would in­
clude a complete r~eiver, transmiller, COR. lront·panel

ccnteots, Indlcalors, local speake" and mi ke jack. The HI
Pro "E" is housed in an enclosed, 19" rack-mouruabte
cab lne!.

ThiS system can be ex panded at the 1Ime of purchase,
or one can obtain after-purchase ace-ens when required.
such as a higher.power, 110/220-voll·ac power supply.
identi fi er, autopatch, or compute' controller. In addition
to these add-ons an addit iona l recei.e r and transmitter
can be mounted inlernally lor such uses as control-link,
remol e·base, or ouer.bano operation. etc . An extension
panel is available for loc al monitoring of lhe repeate,
with a control cable that plugs directly ;nto the rear 01
the repealer. This panel conla ins ail necessary metering.
status lights, and indicators, All anc-cns to expand the
system will be a.ai lab le lrom the company and are corn­
plete includ ing inslmclions for proper installation,

For more inl ormation, contact Maggiore Elec/rOflic
LalXJratory, 500 Sflyder A..",ue. West Chester PA 193M;
(215f 436-(l()51.



H. STEWART DESIGNS

TE Systems has announced the ava ilabilit y of its new
high·power UHF linear rf amplifier model 4410G which in­
corporates a hlgh.quali ty GaAsFET preamplifier with in
the rI PA un it. The unit ope rates ove, the 42O-450-MHz
band and is partiCUlarly useful lor OSCAR work, The rf
power amp delivers l ooWatl s m inimum output powe, for
10 Watt s drive and is compatible with all transmiss ion
modes (FM, CWo SS8. ATV). T/R switChing sensitivity is
rated down to 'I;Watt. The tront panel allows the ope rator
to selec t the various ope rat ing options, PA on but nO
preamp, preamp on with PA 011, etc. A JO.page manuai
accompanies the unit, describing it in detail . For more

TE SYSTEMS

ox Qulcklhill Anl.nna Mount

Mount on side or roo f of motor ventctes or trailers, It
takes antennas w ith \ - mounting studs. Raise or lower
antenna with a 9O-degree turn of one hand: It locks in po­
sit ion but it Is eas y to untock and turn. All coa x ccneec­
tlons are seaied t>ehind O-fings, weather and corrosion
prool. Cost Is $59.95, sh ipp ing pa id , with all attachment
hardware.

SULTRONICS

aaiwa 2-M. l ar Amplill.r

The Dalwa LA2035 2_meter amplif ler (.5/3 in , 30 out) has
the same quality as their c ross·needle mete's, Operates
FMiSSBiCWon 13.8 V dc. Comes suppl ied with mounting
bracl<et, BNC connector installed on the tront: the meter
measures rela tive power output. Comes with power cord
and buut-rn tuse: $65.00 ppd.

II OX Two-El.m.nl Di"'clional Anlenna

These mace-to-order full·wave loops mount in a very
small space, Gain 5 to 7 dB over a sing le element, exce i­
lent rejection. bandwidth at least 3 percent ot resonant
frequency. When vert ically polarized. they will rotate in a
cylindrical space 0,25~ high by 0.16>1 In diameter. Direct
feed wit h 5O-0hm coax, tunable for rad iation patterni
gain, and for trequency. Prices for kits and assembly in·
strucnces on request: specify frequency(ies),

For turther information on any o f these items, wr ite to
H. Slewarl Designs, PO Box 643, Oregon City OR 97045.

ox Hlddan·Auet Loop Anlenn a

For those who can't have a vis ib le antenna, this lull ·
wave loop. omni"'rectional . fits in a cy lindrical space
(verti cally polarized) about O.I~ high by about 0.125)" in
diameter. It is broadbanded. swr 1,2:1 0' less at reso­
nance, and power handling up to legal ilmits. It reece di·
racHy with 5O-0hm coaxial cab le. Compl ete p lans are
$12.50; plans with complete pre-cut kits , sh ipping paid,
are: 2 meter-$39,95, 6 meter -$47,95, 10 meter_$54.95,
and 15 meter-$67,95. Prices on request for other fre­
quencies.

The SUP'll1 Sloper

The suttecnrcs SUp"r Sloper covers 40, 50, and 160 me­
ters and is only 60 feet long. It Is as good a OX antenna
as it Is a low·angle radiator. it requi res a mounting height
0125-35 feet and requ ires a good ground tor the mount·
ing bracket at the to p, This is a very popular antenna
since the low bands have very good propagat ion right
now, and is $39.95 ppd.

Sultronics' Svper Sloper.
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SCR2OQOX Mlc roproc. u ...·Cont roll.d R. pealer

The repea ter includes the tol low lng features:
a Full autopatch and touchtonen, repeater remote-con­
trol capability. Patch agc for constant levels.
_ Phone line and over-the·air command modes
_ Up to 13 autodial phone numbers
_ Touchtone-to-d ial-pu lse converte r
_ Full l &d ig it decoding with crystal-contrO lled decoder
IC allows the use 01 A, B. C, and D characters In control
codes. This expands the numt>e, of possible codes and
increases security.
e rcucntore cont ro l of all important repeater funcllons:
t imeout, hang time, patch timeout, transmitter Inh ib it/re­
set, patch and reverse patch inhib it /reset, PLn. onloff
(With optional PL board~, etc.
e Up to 6 auxiliary functions-expandable
e Built·in muting circuit prevents retransmission of can­
tro l tones
e Aul omat ic CW 10 and remote 10 command
e Oist inctive courtesy tone
e " Kerchunk Kill er" circuit discourages annoying I<eyups
e Tlmeout warning tone
a Buill·in battery bac kup saves m icroprocessor memory
In case ot power failure
e The to ll owing transmitter options are available; 2 M, 30
or 75 Wat ts; 220 MHz, 30 Or 65 w atts; 440 MHz. 40 Walts,
High·power rack-mount repeate r power amps and power
supplies are availab le to 150 Watts
e A hlgh·perlormance receiver is ;nclu"ed, with high sen­
si tivity, selectivity, and wide dynsmic range. An 8-pole
hont-end filler is standard as well as a tz-pcte I·f f i lter.
"Super sharp" f ilter options are also available.

Spectrum Commun ica tions' SCR2000X microprocessor·
controlieri repealer.

either an tB M Monochrome or Color!Graphics Monit or
Adapter. an optional 8087 math coprocesso" 256K RAM,
DOS 2.0 or later, and 360K Iloppy drive.

Each package includes SED, an editor p'ogram to con·
st ruct and mod ify sa telli telobserver database files .
These products can be run l rom a ha,d disk and are not
copy protected . GrarTra l< II and Silicon Ephemeris are
priced at $119.95 each 0' $199.95 for both, For more infor.
mat ion , contact Silicon Solutions, Inc., PO Box 742546,
Hovston TX 77274-2546; (713)-U /-fl 727.

SPECTRUM
R.peaterlBaae VHF llnd UHF Power Ampl ifi. rs

The Spectrum SCA 100 150W VHF and l 00-W UHF
high-powe, ampli fie rs can oe used with any 10-4().Watt
transmit ter, repeater, or base stat ion. They featu re: auto­
matic high vswr shutdown/bypass mode wi th 4X auto­
matic reset cirCUit, an" auto amp bypass If the power
supply should fail Or if the amp should overheat. The 100­
Watt UHF vers ion is avail able fo , 420-450 MHz: 151).Watt
VHF for 144_148 MHz. 19" rac k mount. A heavy·duty corn­
panion power supply, the SCP30, is also avai lab ie. Its rat·
Ings are 13.8 V dc out at 25 Amps, 100% continuous duty.

SCR770 o.sll loplPorta ble Repeatel

The SCR770 is a new des ktop/portable repeater. Its
compac t. low-power design makes it ideal fo, local uSe
1with in a o-zc-nue rad ius, de pending on antenna and ter·
rain ). It may be used at a fi xed locat ion, or portabtermo­
bile . Autopatch and PL are avail able bu llt·in. Ac power
supply is bu il t in, pfus jac ks tor 12-V.<Jc powe,. FUIl-"u­
plex base-station applications, such as computer data
links or expofl "rural telephone," are also ideal for the
SCR77D. Standard models incl ude a l().Watt UHF un it
with bu ilt -in dupiexer and a 15-Watt VHF un it with exte r­
nal duplexe,. For more Intormation, contac t Spectrum
Commvrricatiofls, 1055 W. Germantown Pk,. NorriSlown
PA 19401-9616; (215}-631·17I0.
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Sil/con Solutions ' GrafTrak II ,

In addit ion to monitoring all trequencies t>etw...,n 25
MHz and 550 MHz, the Regency MX7000 is one of the tew
SCannerS trlat Can Cover frequenc ies as high as 1.3 GHz.
The scanner can monitor up to 20 channels 0' search
through an enti re band for an act ive neW frequency,
Other teeunee Include a 24·hour digi tal ciOCk, priority
channel, dual SCan speeds. and scan or search delay. The
MX1000 is designed for home or mobile use: a suggested
reta il price of $699,95 includes te leScoping Whip ant enna,
ac power supply, dc powe' cord . and a mobile mounting
bracket. Complete deta ils ale avai lable from suppliers Or
RegMCY Electron ics. Inc., 7707 Records Slreet, Indianap·
olis IN 46221;'
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REGENCY ELECTRONICS
SCANNER REACHES 1.3 GHZ

GrefTrall II

GrafTral< II provides real-time graph iC "Isplay of a flat
projection map which moves under the selected satell ite/
sun/moon/star coverage ci rcle and updates once per SeC,
on". Spherical project ion views as well as graphic screen
dumps to your EpsoniOki printer can also be produced.
Requires an IBM PC. PCiXT, or true compat ible, an IBM
Co lor/Graphics Manito' Adapter. 8087 math coprocessor,
minimum 256K RAM with 512K recommended, DOS 2.0 or
later, and either two 360K floppy drives or one 360K
floppy and one hard drive.

Regency's MX7()()() scenner.

SILICON SOLUTIO NS

ment will li st the combined activity in both callbooks for
tne precedin g 6 months. One supplemen t, avai lab le trom
your local dealel or the publisher, wi ll bring you thou·
sands of new licenses, address changes, and " then and
now" call changes from countries around the wcrtd.

For add itional infOlmation or li terature, contact Radio
Amateur Cal/book, Inc" 925 Sherwood Drive , Box 247,
Lake Bluff IL 60044

Silicon Ephemeril

Silicon Ephemeris prov i"es tabulal data output to the
screen, printer, or d isk file tor the following operatinll
modes: 1 observer to 16 satellites. 16 observers to 1 set­
ellite. $Che"ule for 1 observer to 1 satellite, window ee­
tween 2 observers an" 1 satellite, rise and set times for 1
satellite, t lme'Ol dered rise and set times lor 16 sate lli tes.
almanac for sun and moon, 16 observers to sun/moon.
schedule for 1 observer to moon, window between 2 ob­
Servers and moon, schedu le for one observer to sun, Re­
quires an IBM PC. PC/XT, PC/AT, PCijr, Or true compalible,
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lnfo.-mal lOn,conflICt TE Sysrems. PO 80~ ~5. Los An·
ge"s CA.I2I3H78-0591.

UNADILLAIREYCO
W2DU HF and VHF Hlgh·Power Mul·Baluna

The W20 U Ma~ i·aa luns (maximum power) conta in no
ferrite cores or mllteflalln the hillh-power po't lon 0 1 the
cirCUit no core to sa tu'al e at hillh antenna aw' le.els and
the,,,fou, no harmonic generation. The in ternal teed llne

FULL COL OR QSl!s
.t economy pric e . l

Must prr:Nide color print or slickJ
and sketch of layout.

20C per card-Minimum order 1000
Also I & 2 cokx carns at low prices
VALLEY PRESS (206-845-9549)

Ask tor Dennis, KA70
207 West Stewart, Puyall up , WA 98371

passes through a series of !'lfflt & beads which prevent
cUllenl tlow on tile oute. braid. This prevents accidental
rad ia tioo or rI interference and 'esults in bal anced Cur­
,ents on the two hal"•• a l the dipole. SInce no coupling
Iranslorme< i. involved. 1tffOI·lree antenna impedance
measuremefltll can De made ., the COlu la ' connector.
The W:zou..HF and W201J.VHF COSI S19.95 each.

W2AUM'2VS 40- nd llO-Met.. Ant ....... Kit

Kit incluo:les:
.. 1 pa i, model KW~ , taps
e 1 W2AU 1:1 ba lun

• 1 pairW2AU end-sulalon
• 125" q uality . , 4- 7 It,and c Oj)pe< WIn!

Wtlen Instal led and adjusted pel' instruc tions, low SWI
resu lts on 40 a.nd 80 me'.... Th,ovgh .. ··muU,pIe ha.ll.
...ave+enoth enect" lsee chaplet 21 A R Rl Handbook) you
also get resonance on 10. 15, lIlI<I 20 melers.!S",. on ,0.
15. and 20 will be higher, 2:1 to . :1 typically, and a llans­
malch may be necessary to ope•• teon these bands.) The
kit C~IS $65.00.

W2VS Rel'('o Antenna r ..pa

• User tunable
• Spec ial frequencies av. llable
• Prec is ion trequency paired
• Have 5Q().pound.plua pull·apa'i slrength
• Weatherized

At resonance. Ih" Irap la an " open circuif ' and cuts the
dipole to resonant length lor that f,equency. Addition of

, ~

1111
W2AUJW2VS ilntennfl kit.

trapa to a dipole provides low Swl on :2 10 6 ban<la, oe­
j)flndlng on how many a,e added. If a KW·40 pai, is added
thers will be perlect dipole j)flrlormance on 40 and 80 ma­
tera, Add five pairs. to r e~ample. and work 10. 15. 20, 40,
80, and 160 with low awr on each band, Ove, 200 dllle,ent
combinat ions are available , so exact operating perfo,·
mance may be aelected, Each trap costs $18,00.

Fo' mo'e Information. contact UnadlllalReycollnline,
6143 Klnn" St., East Syracuse NY lJQ!;7; (800}44S.1666.
NYIHflA/(~nada (collect!. (375H 37-3953.

1966 CALL BOOKS
U.S. Ed ition 518.95
FOreign Edition 517.95
If Ordered Before Dec. 1, 1985
NCN ELECTRONICS
33 MCKinley Ave. w.orange, NJ. 07052

201 ·731-9506

•

Selling 73 far Ra­
d i o Amateurs will

make money fo r yo u.
Considerthe facts:

Fact #1: Selling 73 far Radia Am­
steurs increases store traffic-our

dealers tell us that 73 far Radia Amateurs
is the hottest-selling 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 sates.
Fact #3: Fact s t + Fact #2 = INCREASEOSALES.which
means more money for you. And that's a fact.

For informat ion on selling 73 for Radio Amateurs, call
800-343-0728and speak with ourdirect sales manager. Or
write to 73 for Radio Amateurs,80 Pine St., Peterborough,
NH 03458.

'7!:' [nr Un d io
I;;J Anmtenrs

80 Pine St ree t Pete rboro ugh, NH 03458

800·343·0728
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MOVING?
SUBSCRIPTION

PROBLEM?
Get help with your subscription by
calling our new toll free number:

1·800· 227·5782 *
between 9 a.m, and 5 p.m. EST,

Monday-Friday.

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

If moving, please give both your
old address and new address.



PUbli ca tion date f or the 198 6 c auooeks Is
Decembe r 1, 1985 . see you r d ealer o r o rder
now directl y from the oueusner ,

RADI OAMATEUR 116 kca ao INC.

<1A
Dept. B

, 9 2 5 She rw ood D r ., Box 2 47
Lake Bluff , I L 6 0 0 44, U SA

T el: (312) 234-6600~ ro

o No r t h Ameri can C1 l1 b ook
Incl . shI ppin g w ithin U SA $2 5.00
In cl . shipp ing t o f oreign countries 2 7 .60

Ill i n o is residen ts p lease add 6 '1.% sales tax .
A ll payments mU5t be i n U .5 . f u n d s.

1986
CALLBOOKS
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The 'Flying Horse"
has a great new look!

T he N orth A meriC<ln Cal lbook lists the
amateurs in a ll countr ies In N or t h A mer ica
plus those in HawaII and t he U.S. po ssessions .

[] Both N .A . & International ceneeoes
In cl . sh i Pp in g w ithIn USA $4 5 .0 0
In cl . sh ipp in g t o foreign co u n t r ies 53 .50

SPECIAL OFFER

c Call b ook s u p plem en t , published June 1st
In cl . shipping w ithin U SA $1 3.0 0
In cl . shI Ppin g t o fo reign cou n t r ies 14 .00

It 's t he b iggest ch an ge in c euooc« hl5tory!
N ow there are 3 n ew c eu ooc ks f or 1986 .

The International ceuooo« list s t he calls,
names, and address in for matio n f OT licensed
am a teurs in a ll coun t r ies o u ts i d e N orth
America . Co verage includes E u rope, Asia ,
Afri ca , Sou t h A meri ca, and the Paci f ic area
(exclusive o f Haw aII and t h e U .S. p o sses·
srons).

The caneoo« Su pplem en t Is a whole new
Idea in Ca ll book updates . Published Ju ne I,
1986, this Supplement w ill Inclu de all t he
activity f o r b ot h t he N o r t h Amer ican and
International caneooks for t he p reced in g
6 months.

n Int er n at i o na l C1l1bo ok
In cl . shi p p in g within U SA $ 24 .0 0
Incl . sh i p p ing t o f o reign coun t r ies 26.60

PAC/N ET SYSTEM $240.00
System Tested 4.5 x 6" board compl ete

with au Ie 5 and prog rammed EPROM s
personalized lor each purchaser. Re­
quires only sing le 8·1 0 volt '/2 amp pow er.
1 year g uarantee o f harowarersc t t ­
ware/AX.25 standard RS232 seri al ASCII
at any user ba ud rate.AS232 HDLC for 202
modem used for AFSK or direct to AF
equipment for FSK.

Custom Systems Custom Programming

BILL ASHBY
_AND SON"""

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

Order today!
File Cases: $6 95 ea: 3/$20: 6/$36.
Binders: $8.50 ea.: 3/$24.75: 6/$48

us o..-.ercy <;rly_ OutfOE us adj $250 per 100m b- pmage ;nj hnllng
Polaie *",- 4'<; -"s lor~

MAIL TO;
Jesse Jooes Box Corp

PO Box 512Q·[)epl 73-M
PIl iladelpllia. PA 19141

YES! Pease sec me pcecton for my 73

File Cases Booers--
I ercose mycheck or mooey order for $ _

N;m; _

,00-"" _
C'Y S.e "p _

$80.00

-.. 1111I
~" \ '::J , -- ..

_... ~'

•
\Iillll_iO
ASCII-USAlAX.25
HDLC CONVERTER

USAlAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack­
et radio networks.
PAC/NET board only $80.00
AssembledfTested No ICs.90daywarranty
Package of all res except 2·2716
EPROMs

THE SMART WAY TO
SAVE YOUR 73

You'll find all your favorite issues of 73 for Radio Amateurs in minutes- and
in great condition- with smart-looking binders or file cases from Jesse Jones.

Sturdy, protective tile cases make for easy access to each issue, while rugged
binders allow magazines to lay flat for easy reference. Both hold 12 issues, are
custom·designed in red with gold spine lettering, and are unconditionally
guaranteed,

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

A beautiful piece of furniture - your XYL will love il!

$184.50 S·F RADIO DESK
Deluxe- Ready to Assemble
Designed wi th ang led rear shell l or your
viewing comfort and ease of ope ration.

FINISHES: Walnut or Teak Stai n. 8ft
Floor Spac e: 39" Wide by 30" D....p

Ad dit iona l Informat ion on Reque.l . -

Chec~s . MOMy Orde's, BankAm,,"ca' d
a nd Maste' Cha,ge Acce pted

Als o Ava, lab le F.O.B. Cul." r C'W (In Cal i! . Add 6% Sales Ta x,)
Floor Spa ce: 51" W,oe by JO ._ DEALER INQUIRIES IN VITED _ .

$199.50 s·r Amct.leul RadiO .IelYiCE-1
4384 KEYSTONE AVENUe . CULVER CITY, CALIF. 90230 - PHON E (213) 837·4870
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UN!
John Edwards KI2U
PO Box 73
Middle Village NY 11379

THE WONDERFUL WORLD
OF WIRE (AND CABLE)

med ia, e allent ion. So ptlt Clown ttlat smal ·
de<inll $OIde ri"'ll i,oo. say 73 ' 0 th a t r• •"
one on 20. and kiss the ell i ld,en good-bye.
Sit down lind read all about tile __rl ul

world of wi.e.
l ike I p id. I'm ballled.

4) wmcnot the 'o llo wing substa nces can
be a ca b le dle leclrl c :

t )a solid
2) a liQuid
3) a gas
4) all 01the above

S) Far~ay's lamous Ice-pail e >perimeflt
1) p,oved Illal con d u c ti vity Is unal ·

lecllKf tly amDlenltemperalures
2) p<0WId Ihal c harges reside only on

the ou tside 01 conduc tors
31 prOWld lhal ..ire ca n be d ra ..n more

acc urately in a cold en.ironmenl
" j helped lhe 01' ptlYSic1S1 ma~e del~

cious ice c'eam

ElEMENT 4
FILL IN THE BLANK

1) Ano lhe r lerm lo r "dielectric con.tanl"i._
2) A ""lfe clOlhls usually an _
3) The carelut arrangement 01 Wlfes in a
cllassis Is called __tbe wires .
..) Unavoidable ' esistane.. in Ih" wireS
...itllin a ci'cuil a nd in olher Il.fd.... re is

etten called _ -;:;::=-_
Sf A wire duct is a lSO a

THE ANSWERS

USING THE AO·10 APOGEE PREDICTIONS

"i~a Hopl ifta .BSl
m Ea.l Ith

Oa lla. TX 75203

11 conlains multIple condUC·
,~

In parallel, 01 COUrse.
No! unless lhey ""anllKf lne;r
projects 10 hplodll in tne;,
,~.

A hor izonta l hall· ...a.e """ e
anlenna. 10 be more P<OC IM .
Imparlan t 10 rememll<tr o n
VHF and up .
From a Capl lve balloon 10 lhe
eartn
Pressed aga in$!ac~ta'-

II ...as a lhr_lement .~

lern in which d liS and dahS 01
eQ ua l len g l h were re pre·
senled Dy po&Ill" and neg.
live pulS<lS ,
A lar c ry from lhe laser
pic leup in modern comoaCI
dl'~ sys teml.
You bel, They eern stand lor
a ,edUClion 01 sig,..l ,

9-TfUe

2-True
3_ False

S-True

7-True
8-True

"-True

I woukllike 10 modify. Fire B,rO modet

F-&l6101 CB amp for 6 me'..1 and r-.:l a
m.nual or schematic.

10- True

Elemenl3:
l-J, 2-E, 3-A, "-K. 5-H. 6-C. 7-F.
8-0,9_I,10-S.
Element 4:
1_ permitti.ily
2-eleclrica l shield
3-d l e..ing
4-wlrlng resistance
S-conduit

Elem..nll :
1_1 ,2_3.3--- . . .. _ • . S-2

E"mtml2:
I_False

Element /:
Five poi nts lor each correc t a n .we r.
Element 2:
Two and o ne-Il alf points lor eecn correc t
ans wer.
Eleme nt 3:
Two and one·llaU points for each correct
answer.
Elemen/ ..:
Five points lor each correct anSwer.

Ho w did you do?
1- 20 points-You use wire c utle rs as

nail i\Gilsors
21-40 points-You lhinl< Ihal a ""i' e is lhe

same as a le legra m

"1-60 points-You ~now lhefe.re ""If""
in your shac~. bul you 're
nol QUlle su'e wh.t lhey
ee

61-80poinls-You I h i n ~ Ih.1 POlnl·lO·
poinl ..illng is. gas

81-100poinIS-YOu lo ve wire s o mucll .
you save liflle snippetS 01
il lor lulu'e projeclS

SCORING

v.mon R. 0 • ....,
ttlS WHI,,.I T-.c.

0ve<1.1'1d PI'" KS 68212

AM HELP
I need a SCl'le<TM hC and manual lor my

Type 310 Te~lroni. osci IiOSCOp"'. I w ill
gladly pay.1I CO$I• .

ELEMENT 2
TRUE·FALSE

Ma tc h lhe melal Iype In Column A wilh
llle correct rel.live conduc ti.ity al 68 de­
grfleS F in Column S (Cop per. 100).

Column. Column B
If Alum inum A) M
21 Bra8S Bj 33
31 Go ld C) 15
" f Le~ 0) 106
51 Nicll'ome E126
61 N ic~.. F) 56
1) Chfomium OJ \6
81 Silver H)2
~ Tin ~ 1 3

10110101ybdenum J I58
~,

ELEMENT 3
MATCHING

True Fat-
11 A com posite cabl e

conla in . one cen­
dUCl or m.d e Ir o m
mulllple meten.lS,

2) . compos;le condue·
lor contaIns strandl
01d ,lf..ent met. lS.

3lIn lheold day$, ll. ms
used 10 ""i, e Il ig ll.
vOlllge s ec nens
"",11'1 nlCllrome wire

" f A zapp 1$ • type 01
wife . ntenna,

51 Die leelnc d ,spflf'Sion
Is the v.ri.l lon ol lhe
d ,e lecUlc const an t
""ilh IrllQuency

6) WlfHOflda II a .ys­
tem lor t,.nS-mlll lng
mflteorOloglcal s ig.
nal s Illrough • cabte
""'lhin an ,lfpl.nfl.

1) Tile .....ll i S~er.. in an
o ld c . r s·wl'l isle .. de­
te c tce wa s . fin.
wire e lec trode

8) C.DI. Mo rse c o d e
was used prim., ily in
undersea lelegraph
applicatio ns,

9) Til e Old " c a c t u s
neMie" phonograpll
slyluses Wflfe made
Irom ac tu.1 C.Clus
needles,

10) Til. t e rm s "c ab te
loss" and "cable . t·
tenuation" are syn·
onymou•.

II Appro..melely t>ow rnu<:tl resislance ' ill
Ohmsl is lhe<e per 1.000 I..." 01 1lJ..9alJge
copper wi,e?

'"...
• ' 00
" '1,000

21 WlI.ol is the a pprox ima le \oS.$ 015(l.()hm

RG-5&\J ill d B per 100 leel al 1"" 101H z?
' I ,

••..."
31 Ttloseold wlte aud;o recorders used'

1) s._ wire
21 copper wire
3lalumillum wire
..) iron wire

ELEMENT 1
MULTIPLE CHOICE

ATELLITES

WASH KANSAS CRL IF
ORBI T DAY TI ME A' EC A' EC A' EC

----------------------------=================-----2 124 1 0600 e .. 4 e07 I .
2 126 e OSOO e35 0 e et 11 ,% ee
2 128 3 OSOO e.. e etS re ,•• e r
2 130 4 0 .00 e et s e os ' 7 ' 77 ea
2 132 5 0400 elS 11 ,.. 17 171 eo
2 134 • 0300 e06 ,. ,•• e o , 0<> ,.
2 136 7 0200 ree eo ". e , ... ,.
2 138 e oeoo , es ,. 170 rs ... 11
2 140 -s 0 '00 ' 77 eo ' 50 ' 7 ' 3S e
2 142 10 Q()Q() ,•• eo ... ,. l e7 0
2 144 ' 0 e300 , SS 17 , 3S s
2 146 11 e300 I SO ' 3 US S
2 14 8 re e eoo 140 •
2 15 0 ' 3 eeoc 130 •e ree 14 ercc Ie. 0
2 157 ' 7 0700 ee. •
2 15'3 I. 0600 2eo 10
2 16 1 ,. 0600 e 14 re
2 163 eo 0500 ee7 3 eo- 17
2 165 e r 0'00 e33 0 e ,. 10 ,.. eo
2 167 ee 0 '00 e27 e et3 11 '.7 eo
2 16'3 aa 0300 e,. e e03 ,. ". er
2 171 e. 0200 elO .. r -aa rs ,•. zo
2 173 ee 0200 "". IS ,•• ,. ' 50 17
2 175 eo 0 '00 ,.3 ,. " S ,. 14. ' 3
2 177 e7 Q()Q() ' 82 eo ,.. ,. ' 3S e
2 17'3 e7 2300 ' 7' eo ' S3 ,. ' 30 3
2 18 1 e. e300 ' . 5 17 14. re
2 183 es eeoc ' 54 ' S ' 3S 7
2 185 30 eeoo 14. 11 ' 35 2
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Apooee Pfed ,CllOns lor llle mon lll 01 November ar.. provided 1o, mree secnces 01 the
Uniled Sta les; Washing Io n DC at 39 N 77W. Kansas at YI N %W. alld Cai ilornia al 3BN
12m. Times afe In UTC a nd apooee in IlliS case Is mean anoma ly 128 rounded 10 Ihe
nea rest wno le ho u,. US<l the c lla rt as a guide in aiming your anlenna. tllen line -tune tile
az lmulh and e leva tion va lues 10 peak the sa le llite's beacon signai . 11 you reQui'e more
accural e orbi ta l predictions, contact AMSAT al PO So> 27. Washi ngton DC 20001",

AMSRT-OSCRR 10 RPOGEE PREDI CTI ONS
NOVEMBER 19 8 5

I'm ballied. Not an unuSlJal si tuation 101'

Mr. "Fun' '', I ..:1m,!. Bul • ,ust can', unde<·
SI.-nod *"y OIJ. 8,,1 '111 cousins r"fe'! ' 0 the
toeus 0 1 our hobby.s a ·•..."eless ,'· There
muSI be mote ..."es and CableS ,n my
$haC k Il'Ian . , 1M local phone comp.,ny"s
$W,tcn,,'ll center

I'm 00' e >iclly reno.-""" 101' my n.eally
dressed "'If" and c ..",.... In lact. _
th¥! one poH' lIOl'l lias tWI.ted an ankle in
my snacl< C1 lHl to an encounte< "" th l l'>e
mess of ...u" on my radIO room". 1100<. II
•• ,sesOCCU~ problems wilt, my 'n$Uf­

anee company. of courw. bo.It I'm 100 lazy
to do anyl'"ng about u.

Which bf'''lIS U$ to t l1e topic 0 1 th ,.
month'. " Fun '" COIumn_wi,e. .11 11 01 uS

liYtI wiln wi," ~ day, unleU one n:aa ..
_ e ment.' p<0IlIem. I IUjI9OM. Shll .
leave 1110 ··Full'" 10 llt ing a Durn,ng iSSUll
like wire illlO YOU' Shac~ and 10 your i....



• Automatic
Threshold
Correction

• High Performance
CW Capability

• Operates From
12-16 VDC

• Independent 4­
Pole Chebyshev
Filtering for Mark
and Space Tones

• AM Detector

• Morse/Baudot/
ASCII!Amtor

• Uses Any AEA
Software

• Compact and
Economical

BEST FEATURES AND
PERFORMANCE AVAIL·
ABLE FOR UNDER $140

EAEAEAEAEAEAEAEAE , ,,.
EAEAEAEAEAE C~

~AEAEA ,,~1 I~

I..?"."\C~O ~?_\
,... ~O\)f.\..

$13995

AM. NET

f14"
'fall G14

~
llltlG~141l011

~
~ Sll"~ ~

~
EA

~ AEAEAEA
AEAEAEAEAEAEA

EAEAEAEAEAEAEAEAEA

'REM OTE A PAD'"
MODEL AAP-1

2 FOUR OIGIT OTMF
DECOOEAS.PWS 160lGIT

I<EYPAO CONTROL

TUNE THE WORLD FROM
YOUR HANOHELOVHF /UHF AaOIO

•

..,. EIIIOUUEAIIIIG CONSULTING
INTIIOOUCEI

HARDIN ELECTRONICS
5635 EAST ROSEDALE

FORT WORTH, TEXAS 76112

1·800-433·3203
IN TEXAS B17429-9761

SWLS-HAMS

FOX TANGO CORPORATION
Box 159445, W. Palm Bch, FL33416

Tele hone: (305) 683-9587

seno cnec> oe money order to

ENGINEERING CONSULTING
583 CANDLEWOODST., BREA, CA 92621

(714) 671~2DD9

HALF·PRICE SALE!
Super SSB Filters for ICOM

Models IC·73017401745, R-70/71 .
COMPAREI

ICOM FL-44A; 2, 4kHz, 4551<Hl . B-pole . , Reg, S159

FT·44A (Twin of FL-44Aj SALE$79.50
• Characteristics equal or exceed those01 Fl -44A.
• Replaces inferior mechanical filter.
• Easy drop-Instal lation - complete instructions.
limited Quantities - Get 'em white they last!

GO FOX TANGO - TO BE SURE
SH IPPING : SJ. Air $5 (US!. Canada), S10 Elsewhere
Orde, b}' mail or phone, ~ ISAI MC or COO A,cepteo:l

Ask Aboul Our Fine Fillers lor Many Other Rigs

o RECEIVERS
o TRANSCEIVERS

o ANTENNAS
oRTIY

• PUBLICATIONS 0 SWL
YAESU 0 KENWOOD 0 ICOM

""......
""0'."

HXF ELECTRONICS
Box 73. Station A
IsJlngton, Ontario
Canada. M9A 4 XI
Tel. (4 16) 62 1-3 733

._­...'"

•

For furthe r in to on this
alld OOr otl>e' decoding
products, call Of write:

• SuperlOf construction; commercialgrade
• Highly 80Phisilcated loll res lr1el
• Automatic lape-..cording facility
• 3-d1g1t scc...; field program....b..
• Advsnced dlgitsl and 1I....r I;:lrcullry
• FULL ONE YEAR WARRANTY

IlamPatch'·

Here are a few of the many good
reasons you should choose

-_..
.. U.. your co mp utu to d ocod . DTMF t o uc h ....... .
• Reee..@all 16 ""gots as la s , as 'h@ycanbetcansm",.d
• hs'ly pm g cam VDuccomputer ,n BASIC to decoot mu ", ­

d 'g,t "s t ro ngs' , d ,.plav d '9lts sou nd a larms, observe
,""c,",,' codes. ec n'ml celays , remo te ba . e

• Simple to D• • ; l Ust peoVi de +12 VDC and aud ,O, hOD'
two w,ccs ' " t he RS-23 2- C se ria l Input on vouroo m pu ­
te r. ente r a "mple BASIC progce mend beg,n to deoode

• Sa mp le BAS IC program and Ins t r uotlons Ino'uded

• LEOlnd icetoc "Decode-A-Pad"
$89.95

MOBILE·1"O-TELEPHONE
SIMPLEX AUlOPATCH

HllmPateh'" is your best buy.

" . ' ..~..~.•• •- . ......,.

TOUCHTONE'· DTMF
to RS-232-C

300 BAUD INTERFACE
~
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Pete' H. Putman KT2B
84 Burnham Road
Morris Plains NJ 0795IJ

equipment 10 gel sta. ,ed. a lthough nol
anywhe.e near the ..,Ie<:tlon avaIlab le on
ether bands And the !)and $ef'lms rela·
tively t-ee 01 congest ion , an lennas cer­
\II i n ly a,en 'l .. p , ob l em , as KLM ,
CuSI'IC,alt, La.sen, and 01her'S all make ..
variely 01 220 models, So wha l Is trle rea·
lIOn thaI more peopIea•..,·t on 220?

Ready? TlWl ans_ is , . . I don·t kno...

Neit"'" does tile ARRL T"" FCC. no< any
of thOSe Japanese manul.clu.ers. II 220
101Hz ..as .. Jat>lInese allocallOl'l It would
be jemmed lull 01 amaTeurS by now. We'd
h..ve OU' pOck of mult lmode$. h..nd....tai k­

i es, .epea t ers , pe' i phe, " equ iom"nt
Such as <;omputer inlerl.ces, enlennas,

amplifierS, you name II. Ifs ha'd to con­
<;e,ve lh.t a band SUCh as 220 Sllua ted
whe.e il is wil h Its p.opagation Character·
istk:a and bandwidth 015 MHz lIes mostly
dormant ..Itrl the ekcept ion o f FM aCllvlty

In Ihe malor popu lalion a'eas. And Ihis is
o.oci sel y why the fe are so many who ce­
Sire 10 ta ke away some o. all 01 the band
10' commerci al use s_ because;t lusl lsn 'l
being used.

Now 10. Ihe bom bshell. As you have
~"a.d by now. the ARRL has proposed
IRM-5038l to allow Nov;ces voice prrvi·
legea on 26 MHz, 220 MHz, and t200 MHl­
Statinglhal many Novices drop ou t alter
Oblaini~ I lIei. licenses, and lIlal II ama·
l eu, radio is to grow .nd p.osper in I IIe f,,­
l ure it will be tn,ough the NovICe ranu,
the ARRL makes a convincing case for lhe
proposal. Conaider lh is: W,th l he sunspol
cy<;1e at Ih<! absolUTe bottom. prOPllllatl()fl
on two OI Th<! NovlCfl band$ is Ter"boIe p~
meters an<l 10 metIN.~ AdlltheORI,l on.tO
meters f.om l oretgn b<oadcest 0ge<. IIOflS

and CAM from CanadIan pr>one 0ge<'"
t ions on llIl) meters. W!III!'s . NovlCfl to do?
WiTh many Novi(;es living ,n apertmenls,
c;oo ldominiums. and d..... llng. whete a'"
l enRas a' e _ely resUded, II ce<telnly
adds up to a h igh dfopout ,ale ,

Not only Ihal, bu t using ON e ~<;'usiyely

depriYEtS I lle aspi,ing amaleu' the Chance
to Im t)fove h is or he' phone tec hniq..... , A
voice allocation on 220 MHz ..ould dO ek­
acl ly that Under the te.ms 01 the p.p.
posal , Novices would be limited 10 25
Watts Of! 220 bul could use ,epeale.s la l·
Ihough not be a trustee of onel, Art Re;ss
K9XI makes an e xceueot po lnl In h is 220
Noles to . Augusl , 1985, and that is tha t
..i th the emphasis ....ay 110m public se,­
vice on ON and tow..rds l he VHF hand·
held radio, allowing Novices 10 use 220 FM
provides a large cadre of operalors whose
taleflls and wiil inglle'SS 10 help would ot h·
erw i!lfl l/O to ..asl e.

For trcse with an int",est in <;ompute.s,
220 is lasl becoming a hoTbed to< packet·
,adio aclivily. Many new NlW1C9S sha.e
Ihis interest in computen, ..nd. 220 d igi·
t..1pri¥l1eoe c;ould be jus t ..ha l the doclor
order""_ The po;nl to be gleaned from all
ollhlS is Ihat givrng Novices these privi.

leges means mora .cllvlly on 220 .nd
more actovehams in oer-..I . And more ec­
tivlty on 220 mean. we can Slop worryIng
about losing this ,.11oc.tion end get on 10

mor" im POrtant matl"'s Inat lace ama­
I ....rs loday. Ttle ARRL p'OPOSIII I. one 01
Ine best things_ indeed, l he besl thing­
I've Sf!fIn come out 01 N_ Ington in . long
time. It deserves your support,

What' s a good way 10 gel acl ive on 220
with a minimum 01cash outla y? II you are

int o repealers, Ihen a hand·he ld migh t be
you' best ch oice. But he.e 's a bette. Idea:
II you a l.eady own one o f the newe' all·
mod e low-band transceivers (ICOM 751.
745, Kenwood 430. 930, Ya"su FT·757GXI.
then the anS..er m ight be ;11 tr.naye.te. ,
This Ingenious device mi ~e. low ·level ,f
lrom yuu. HF transeei"", ..un an on-boa.d
local oscill ato< to produc:e <;ove.age 01 the
deai.ed band segmenls on 220, Best 01all,
you ,eta in Ihe modes 01ope.al lon on you.

-- .J.

The EME a!tay el VE3CRU Ot! 432, H.",u,., I.~ AW into eiglrf :J2.elefflefll Y.l1i, .nd
/la, _ ad Aus/nll;•. Japan, anlfGarmany

be Ihe lac k ot equipment. Although there
ere those ..ho would say thlll a re.1 ham
builds wilen nolhing is available, the rell l·
it y tOday is that most people WOUld .alhe'
spend l he money and buy it .eady to go. I
<;e". in ly cOU ldn 'l build an IC 31A lor Ih.ee
hund.ed dollars ill h-ad lO! Seve<al ma.....
l acl u,ers 00 make e~cetlent FM "1If\s<::e/¥­
e'a 10 ' n o, a m on g Ihem ICOM (Ihe
alo<emenlioned tC-37A .nd the tC3AT).
Santee, ..nd Alden. Kenwood 's new TH-31
Is a big h ll due to its small slle. And o f

cou,se, t""'e a'e the _able Ml(\land
13-509 and 13-513 tranSC<:tf~ 01 a 1_
yeass back when il looked Ill<e a no-code
220 Ik:ense was going 10 baCOma a 'ellilly.
Yaesu did manu factu.e a 220 'adio _.1
ye• •• bac l< and has <;oma out WIth . new
model 1FT·103). veesu is acllWlly $OIiCitrng
commenls 'ega.dlng a 220 module lor
their e~lremely po pu lar FT ·726R m ult i·
mode transceive•.

All line and dandy, excect Ihese rad ios,
with the ekcepllon 01 Ihe possible 126A
module , are all FM only. What aboul SSe?
CW? Even AM? Here's where Ihi ngs get a
bit sticky: The,e a,e no 220-MHI multi·
mode .ad ios on the markel as ollhls dale,
although ICOM soBciled commenl S from
visito rs to their booth at Dayton rega.dlng
The vl..b i lity and suilabilil y 01 a 220 multi·
mode. They've just annoonced a multi·
mode 10< 1296 MHz (IC1271 ~ and a lthough
the 1296123-an) band i. a worId.. ide ailp.

CIIlion, I CllfI 't help but " Ollder i l the ma' ·
kel i s lIS big a s t haI l o r . 220-M l--lz
mullimode.

Trle ott- opI ior'1 ..ould be to build or
purchase a 22O-MHz trans~er 10 use
wllh . n . pptOpI'iaTe low-band radOO. Tnere
. 'e a lew sources lor these units, suen as
HamtronlCs in Roct>este<, New yo<1l, and

Tran sverle .s Unlim ited 01 To,onto , On.

t• •io . whom ..e' li get back 10 in. momIlfl l.
Trle.e have also be&n rumors Ihal sse
Etect,oni<;s 01 Germany i. considering ..
22Q.MHI I'ansverter l or the US ..nd Can•.
d lsn m..rkel . Such transverters typically
pUI out 2 to 15 Walls and can be used wllh
many ctme popula, solid-state .mpli lie.s,
such as Mirage. One adva ntage 01u.ing a
trensvener is the low initial cost to get on
me band, provid"" you al.eady have a low·
band transcei ve. with the app.op.i..te coo­
nact ion s. Or you can use a 5O-MHz multi,
mode 10 drive Ihe transvener If you wish .

Hmmm. We still naveo't come up ..ith
the answef . Th ele ' s ce.tain ly enough

tenler 01 the band as opposed 10 lOSIng
OUI'lQhl 2 to 3 101Hz. il not l he enl..e band

Whew ' Heavy stull , indeed. W h a t

makes 220 101Hz so de$i'able. and '*"y
a''''' ·1 more amateurs using the band?
Thera a'e ....ny POS-Slble ..nswer" "'1',
start ..ilh a t>Oel 0W!nI_ 01 th IS I..
quency segment and ils <;hasacte.isli<;s.
220 101Hz has long s-ullered as l he ~odd

man ou r ' among VHF and UHF baMS 0.­
cause il i...·t ,elated ha<monically 10 otne,
popul ar VHF bandS las 432 101Hz and 1296
101Hz are). Comme.cial 220 equ ipment is
scarce. and the lact that 220 is s triC tl y a
No<Ih American amateur al loca tion cu ts
into me poten t ial ma rket fo. th " majo<
manufaClu.e.S. Amateurs are a oet e r.
mined lot. howeve., and many have "rolled
th eir own" equipment and antennas.

Propagalio n Is very s imlla. t o 144
MHZ- 50 much so that m any hams In the
know a.e s.. ilch ing the ir repeater opera·
lions up from 2 meters to take advantage
01 the quieU" , less congested channels.
Anlennu IUe physically smalle. (a quarte.
.... e on I~ 101Hz is 19 inct>es: on 220 iI's
lust 12 inches). No t only thal. Ihe TVI

headaches HI. I . 'e inc.easlngly plagUIng
.maTINrs In .'eas with <::able TV . 'e non·
. klstent on 220 t-:..use the h igl>est VHF
Channel (Ch..nnel 131 lies just below The
band edge at 216 101Hz. Indeed, users 01

220 nea' maiO< met'opoIitan .'IlaS ..it h •
Chan..... 13 CIIn have thei. hands l Ull wll n

" ont-end~ in l hei' .ocei\oefs.
Enh.nced t)fopagalion OC<;urs meally in

lhe l roposphe.e . elthough sporad,<; E IS
Cl""inl y pOSSible and m an y contaclt
have beoln made via meleor scallIN. Moon­
bounce fans love this band, as il is , ,,I. ·
t iWlly quiet. And with a full 5 MI--Il 01
bandwidth. I rlere's plenly o t reom 10 ec­
ccmmceete all i n terest s, f.om FM to
weak-Signal ..or!< 10 EME. Add it ional ly,
220 IS the lowest he'luency band on wh iCh
.emOI" linkin g is aitowed by the FCC. And
although technically il is "cp.shared" wllh
Ihe government . the.e Is virtua lly no inle.·
rereoce trom ol he. serv ices.

So why isn' t everyone 'Ushingto Qf!t on
Ihe bandwagon (pa,don Ihe pun)? It could

BOVE AND BEYOND

Til" month I"d h~e 10 dev'lIle some time

to a loPe ot w,tal ,nl~1!'!I 1 10 a ll IIams . tile

c"rrent status al'ld unc.&l1ain lu l u' It o r tile
22().MHltl.~"'"blind. Belore I00 a ny
hllthe<. t"d h~. 10~ lha l two pr....i<)us
vefl ionl 01 HilS month's column ",e re
typed up and dlll.carded-Ihe rs how laSI
the news h•• been camino in!

Sy I>OW, most reader. of the various am­
ateu. magazines have read about Ihe nu·
merous Periliona For Rulemak ing (PRMs>
and NaUces 01 Proposed Rulema king
(NPRMs> lIlat threaten to take th e band

away 0 ' share parIs o f It wi th other tech·
nologles, Two pet ilions ere currenlly on
tile with th e FCC 10 rea lloc ate the bo ttom
Ih '&lI MHz for lend·mobile use (RM-4829
and RM·4831). An addi1ional pet i tion (RM.
•Q63> seeks 10 use 350 k Hz at 1M middle

01 l l'te blind on • share<! basis wil h ama·
11tIJ., lor . comme.<;i..1data <;han...... TlWl
origlnalor 01 IhiS pet ll lon, Aobe<1 SnyOef
W9GT. GOeS nol operale 220 101Hz and
ll&Sa(I hi' t)fQl)OSllI on I lle appan'ln l tack
01 nO· M Hz aClivily I'le pe.cei.ed I .om
'ead'ng ham magazifteS and ,epeal e< d.·
.ec lories,

The iMlal proposat met wil l'l a 101 01Db­

;echons "om ~teurs ac' oss ttle <;0I,In­
try.~illlly ll'lose in I IIe CDngeSted N.flW

YOf1< Clty and Los Angeles a."as """.
220 FM acllvl ty IS h igh. SUt>seq 1 , <t-
lease olle<:hn;c.1 inlOfrnalion by a man...
laclu'e< 01 geopIlysicallocation l .ansm.l·
ten IFai,child) ' ....eal"" Ihal t llei' system
.equ"'KI a !)and.. idth 01 2.4 MHz, aM to
top It oil the.e has been an upsu.ge in HIe
purchase 01 M w 220-MH z gea . In HIe past
si ~ months. Snyde. I lled add itional com­
ments on his own p.oposal to th e eHact
that adl a<;ent unused TV channels might
ee bfl tt er used in his scheme, in acccr­
dance wllh a sl mila. p roposal made by the

ARRL. Fa iling that. he added, the amateu.
population might not objec t a!te. all 10
sha,lng at reeet Ihe 350-kHz service in Ihe
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HF l ran scel~er because l~e tr.n,.'erler is
li~" T~al means you c.n ....ork 220 sse ,
CW, AM , aod even 220 FM .

Where do you gel one o t these magI­

cal box..? One source is Han, A,lers
VE3CRU 01 TransverteB Unliml led in To­

rOnlO. Onlario, w~o has ~en custom
buHcling h is OOI'n 22l).MHz vet$ions ot the
fl(l pular M ic ro ..... ~e Mod u le , lor some
l Ime 00*. The lactcwy in Englaod doesn' l
ma~e a 22l).MHz model, SO Han s uses
idenlical parts aod cases m.de In l he US
and Canada to make his modules. He
sTarted lh ls enlerp.lse back in lhe lale 70s
alter learing ~ I s hair lrylng 10 rceete a 220
l rans~erte•. and the resuUs have been su r·
prlslng,

The basic " Canad ian" M lc rowa~e Mod­
u le ComilS wllh a cho ice 01 two ;.r freq uen­
cies: 28 MHz and 50 M Hz- Hans 'ecom­
mends tile la lle. due to improved spurious
rejec hon. He works out 01 h is house In
wh-al can best be dese.lbed a, a •·....el~
oqlllpped basemenl: ' complete ....i th a rna­
cr"ne &hop .od sll sorts of leal goa•. Hans
normally OIders parts l ot abOut 50 10 100
t•• nne<ters .1 a Clip aod spel'lds a 000d
oaaJ or his I ree weekend lime b.."ldll'tg
lhem up. The newe.ll 'If!BiOnS(leye1Op lyp­
ically be lween 15 to 20 Wan, 01 outpu l
and use hlgh.pertormance MOSFETs In

the Iront end, Add a 13,8-Wltl sou.ce and
an anlenna, and you 're on tile al . 10. aboul
$220. which Is ~ery reasonable,

NOle that with conven tional radiOS oe­
Ing 28·MHz 1·I's, coverece 01 any 2 101Hz 01
the band Is fl(lssible. Bul by adding a sec­
ond cryslal In the rccer oscillator and 8.

l ront·panel swl l ch - simlle. 10 the 432 "S"
trans~e'l e. wllh OSCAR co~e.age-you

can selec t a d,fferent baod segment. By

using such a S....l lCh w,lh a contonuoua­
c""",age HF IransceiYflf, lhe 27.30-MHz
segmenl t.anSI.les 10 220-223. 221- 22".

or 222-225 101 Hz. By employing Ihe FM
mode on the HF t••nse......., you C.n now
work repe.l ers aod FM simplex. Pl'elly
neal. en?

By uSing . 5O-MHz ~I. cover.ge 01any ..
M Hz is possible. MOSI5().MHz mulhmodea
h..... i-n FM optoon InsTalled ot ava Ilable.

"'od il will give you somelhlng to do w!'len
SIX meters i. Quiet. Hi-ns p.elty much leIS
the buyer del;108 tl\e j.1aod will insla ll the
dual seleclaDIe crysl als il de5lred lor a
sma ll additional price. He does nol advise
using a 1«·MHz i·1 due to the inaDllily 10
produce i- "c le. n"' s ignal with spu.lous
emissions supp ressed suffiCiently. One
add itional leal ure On the 220-M Hz mOd·
ules Is lhe ability 10 select eeearate t rans·
mit and recei~econnections althedeslred
1-1 f,equency, so you cou ld use a separale
lran sm ille. and .eceiver, il desi'ed. 0 •. if
you ISh to opera te t-enscetve ilt l he 1·1
I .eq ncy las lhe lCOM ?51 ilnd 1.S dol, a
single connection can be made to the
module.

H.n s alSO carnes Ol t>er products 01 Ill­
terestto lhe VHF/lJHF enthusiilst. among
them a bfand-new ....ater-cooled 1296-MHZ
25().Wall amplifier l ot iI' OUnd S250. Being
an avid moonPOunce operato< and chil _
01 grid SCluares on 432 MHz, Hans is no
Slrall9l" 10 lIle Ins and OUIS 01 the hlghe.
band s. When I ~ i s iled him .eCenlly, I
bfOugh l along lh.ee M icrow ave MOdules
10. a "lune-uP"_1296, ,.... and 220- and

was I surprised 10 watch him st rip do wn
and rebuild the 220 modul e in about " 0
minutes! Apparentl y the unit I had bought
used ....as an olde. model and many p.o­
dUCl lon modS had been made in the lnle.·
venlng Y"SfS. Hans wound all o f the new
coils l rom memory, ....h ich shows you ho w
many l imes he ', been inside one 01 lhese

black box". Su.e enough. lhe new unil
e xceeded speclficahons. dtr<eloplng 30

dB at gain et lhe 1·1 poll aod ma~lng 13
Watts ac.oss a 50-0hm load.

Hans is alllO a member of tl\e acl i"" con­
lest group VE30NT. wflich many 01 you

may recogn ize I.om II\e June ilnd $epl"....
bel' contests. He's busy chning VUCC on
432 MHZ with hi, moonPOunce setup Ide­
spite a mitlOf setback ....hen his tOOl'er lell
on h is neighbor' ,l'IOuse)and uses an 8938
lube al 1500 Watts to eight 32·1001 home­
t><e.... yagls 10 wo<k EME. L.ooI< to< him on
432 in lhe upcoming conles l season, and
II you wanl to know more aboul l he 220
t.ansverters, 1296 ampil liers, 0' olhe.
products he caffies, wri te 10 h im at Trans·
verters Uni im ited, PO Bo ~ 6286, Stat ion A,
Toronto , On tar io MSW l P3

Wan l to run more powltr on 2201 Thlt re
are many ....ay. to do it and seve,al manu·
tac turere 01 220-M H z ecnc-etate am pll ·
flers. But pernaps l he besl deal 10 come
oul in il long time can be tound al Fa i. Ra­
Clio Sales in Ohio. Thel. 1~ calalog lea·
l u. es tne A M·6t55IGRT·22 UHF fl(l we .
ampl i l ie. wilh power supply l o r iusl
SI59.50. This unit was originally made 10<
,he FAA aod uses an 8930 tetrode (avalj.
able lrom Eimac, and one is Inctuded), bul
as it comes il _1oPt 50 Walts oul IOf 10
WallS o t drl...., ObvIOUSly il has been sel
up 10< deraled service! With a few simple
modl licalions, this same unit will p,oduce
be tween 300 ilnd .(Ol) Wa tt s 01ou l pul wi l h
a dri~e level 01 Just . Walls. The po wer
suppl y IS sturdy enough 10' this po wer
level, al though Increased drive Jusl pu ll .
the pl ale Vo ltage down,

The modi fications are nOl dilficult and
It will ta ke a modeSl amount 01 lime 10
make the stock unit In to a re liable wOfll ·
horse amplilie., One bonus Is lhalthe AM ·
6155 unit utl iled a lunable cavlly to CO¥ef

the in t en ded I . eq uenc y ..nge. bul by
changing the poslloon 01lhe p1ull9l" in lhe

ca~ll y. opEI.alion can be had on 1'" MHZ
aa well. I'll cove' lhese moclifieations In
more delail in lhe next column. Make Su.e
that II you wan l 22l).MHz andtOl 1«·MHz

operation. you purchase tl\e AM-6155 ilnd
nolltle AM-6154. wh ich ....ill Cove< 1« 101Hz

only (aod costs lTlOl"e 10 boot). The source
'0' lhese su.plus uni la i , : F.lr RadIO
Sales, PO Box 1105, LIma OH .580:2.

ThiS month we heal I.om lI.e Southern
Calilornia Six Meta. Club about a sensa­
tional lwo-meter opening between Hawaii
and San Diego, (seems like a logical pl ace
10 hear about l WO melers!) Bob Hasl ings
K6PHE and hi s Wife Graci. N6FSL bot~ re­
ceived S x 5 repor ts trom KH61AA and
KH 6H ME . For tho se 01 you w h o Just
dropped your HTs on the uccr In shoc k, I
migh t add that thiS palh has ereo bee n
WQfl<ed on 220, 432, and recently on 1296
101 Hz! Tfle Cause is tropospher ic propaga­
l iOn in the lorm 01 an er>om'lOlIS duct to
CO'<'er lhe 2500. miles. A SImilar duct has
been obse.-ed bel ....een Be.muda and
many st.,lons on the East CoasT on 1«
M Hz aod .(32 MHz- SCSMC i' an active
group I"al publl_ a ~ery nice looI<ing
newslelter wh ich is prolessionally typeset
and l ealu'es allic les about siHnel. re­
peaters that can be wo<~ed ~Ia spelfadie E
in Wash ingIon. as well as a schemillic 10<
a e.. and z-rretee duplexer fo r mobile use.
Look 10' them on e..me1o:tr SSB when the
band opens. and I' ll lOOk lo r you next
mon th " Above and Beyond,"

Add it iona l note: An e xce llenl eccece at
In fo.matlon about lhe 220 band and the
fuss In Washington IS the 220 NOles. pub­
liShed b y All Reiss K9Xl. A one-yea. sub­
SC.iptlon costs just I I~e dolla.. 10< Si x
Issues. Fot lTlOl"e lnlonna,llon, .....Ile; Walt
Allus WD9GCR. 21S Villa Road, svee....
wood IL 60103.

I til -. , H F SH OP ORDERS 1 800 HAM 7373 ,",~-,,~ . ". AM_ "
V OUOTES - - - Call (717) 474-9399

MAST WOlINTEO PREAMPS
"" '0' ''. '0' 2SOW R.F,SWITCH WITH ' 2'0'
SUPPLY INTERFACE 175.­
""'0'. 32'0' l S0W R.F,SWITCH WITH
INTERFACE '65.­
"" '0' ·1••5-01 ' KW THRU ~WR WIT'"
SEQUE"ICER 3011.­
101'0'·.325 ·01 SOOW THRU PWR WITH
SEQUENCER 318-
MV· ' 2V65 100WTHRU p WR WIT'"
SEQUENCER ~.-
OT"'ER MIGH QU...LITY pROO\JCTS IN
STOCK.cAlL FOR CATALOGUE

sse ElleT_ 1C
KI(lO' • To 10 06IlII RCV COfIlV, ,'5 -
K2001 2 To l 0oe"" RCV COHV 115-
K7001 10Cm To 10 De"" RCV COIVV 115.­
K2301G 23cm To 10 0 ' 2 RCV
CONV G F FRO!'lT Et.lD AND DBl.! '5'-
TV· l . ...~·'O lOW 2MTK KVRTR 2011.-
TV-Q2·~· 'O ,OW 10em Il'VRTR 2lKI.-
TV·:l2l).2f. l 0 , OW ,''' l.! Il'VRTR C"""ng Soo>ro
ox· ,.. PREAMP N.F.< .eee 130.­
OK-22D PREAMP N F < _ c:orr- Soo>ro
OK~32 PREA "" p N.F.<._ 'JO-

(WON O"'YTQN I lleS N F. COlvTESn
OX·.2\lI5S PREAMP N F _ 1M .•
OX~32lI PR£,U,IP N F.< ._ " " -
1'1.·2310 '_2M t OW lllllEAR "'''''I' m oo
LT·23S . 2\Xl tOW LINEAR TRANSV£ ATER
2MF ''0 .
l.SM~ .~ OSCAR IoIOOE L X""ITCONV,.
OUTPUT. 2\101 1F 2M.
MlCAOlINE 13 ","W 2 30HZ XVI'lTRSl"$TE""
2MI F .'0.
MlCROI." E ' 3 'JW 23G11Z xvRTR SYSTEM,
2M.I F 615 -
SLA· '3 23000 'JW AMI' 265 .

TERMSpfOCM dO 001-'- "'-Ill ••·
OSPI .......... 1f'Ida,1-.;! and _ ~ 10
eI'Iange onIhout nolIaI. "" lIUt "...,"""',,,
..... COO·• .....,__a~ AaIunw
are ....bfecllO a 15... l'esfOCI,,"ll _ rv­-eon_ ,aI USA only

GAEAT FOR OSCAR MOOE 'L' OR
21S·

,~ -

19 EL. 10cm V"'GI
2WTJl OSCAATWlST

2 " II EL. 118e11
70cm ON A COM~BOOM-GREAT".

""'.287"

'" .
- CALL

FOR THE BEST DEAL IN TOWN CALL THE BEST
NUMBER AROUND 1·800·HAM·7373

KENWOOD
FACTORY AUTHORIZED OEALER

CAU US FOR "'MERICA'S LOWEST
PRICE ONAlL VOUA KENWOOD NEEDS

(FREE UPS BR()WtfCIl\l KEt.lWOOD GEAR.

""""",m
2'5WB -73 - A·3
. 216Jl:l - II I .- A'"
R-3 • 250 - ~2CD
OTHER MOOElS IN STOCK

CUE DEE THE SWEEOISH BOOMER
USED BY MANV TOP ' 10' CONTESTERS
1«-1!>AN 2l.lTRI5EL, 75-

123.1'1
138.·
156 ,­
179 ."
203' ·
223.011

....
125011350.
2100/2100

AMP SUPPLY

ASTROH - SALEI

.(5 00 R5-35A
62" R5-35M
78.. V5-3SM
19," R5-SOA
96." R5-SOM
11... • VS·SOM

R5-1A
RS-l 2A
R5-12M
RS·20A
R5-20M
VS·20M

HENRY A..PS

2 KD CLASSIC
2OQ2AI2CIOoI'" Lass AM y •
3OO2A/3IlCloI... Lass Relay .

".
2M1ILBK,22o-22L8 X."32·30L8X.90."
2W·l~415. 21<1·22(;. 108.·
4]5.1flC.ll0.. .35 ' OCK· ' « ·

KENPRO ROTORS

KR<l(JM(R500 125 ""Il !>oo1 -
KR 510()11(R·5600 2. 1."1309-

YAESU - " ",CTORY AUTMQRIZEO
OU l ER C"'LL f OR THE BES T DEAL
"'AOUNO Of'l ' THE RADIO' FUl l LINE
(J'REE UPS BROWN ON VAESU GEAR)

_VUlt LTD .
DO YOU OWN AN IC()t,l VtlF " CUR?
DOYOU WAHT TOIlolPRCWE THE RECEM R
• T1lV OUR WT'EK FR()toIT END IK),O,RD •
YOU'll BE GI.AO YOU 0 10 1
RPC8211I25. AO FIWJl'lT EfCl .-t3 ..
~ IC()I,l 2 11 OIl 2'$1
RPC8ZT' ~T E"'O FOIl
ICOM 2'71 . OR 2711'1
RPCB:l25~ END FOR
YAESU 22 ./225
SlN 50S W Tfl PA EANIP M"
Sl.N S 2t11TR PflEAAtP .... ..
'iXl'NRF SWITCHED. I<l F <1dt>.GAIN tsee
SBLA, 44E 21,1 11'1 "''''ST I,IOUN 1 R.F

, 0
, .,. SWITCHED PREAt,o P.25OW TMRu POWER,

LII·5002B 1,097,- ARAB ...... NI'. < 1dtI15dbG ' fie -
LK.aotlA S2,O<IS.00 1296-28 IW TR"'NSVERTER 339" Gl NA 433 E roc ST MOUNT A I' SWlT.
MIRAOE-FREE UPS BROWN ON "'l L 1269·'." 3W UPCONV, 319.- C HED PRE P, 50W THAl) N.F. < ldb

MIRAGE 12'96 DU"'L TUllE ...... P C,t.VITY . 39" G . 15<l1> 172.-
... 1015 . 235 ." C.22A . 85." 21'0 "11 POWER DIVIOERS (2·22Q.02) SO" GFaA-1"'l E 2I.!TR .....ST Mr . PREAMP. 1KW

"PORT POWER DIVIDERS (2 221).432) 55" THRU POWER G. rsee N F '" .lldb WITH
B23A ·83.- C·l06 · 1611." . ...MP SEOUENCER 2811.-
eats . ".,. C."". ~.~.. 1296 2PORT DIVIDER ST.", ,. ,...... GlNA-432'E7Oenl M"8T ...T Pl'IEAMP .SOOW
8108 ·1.9.95 D-2.N ·tn." 1296.PORTDIVIDEA 62· THRI,J, G .1S<1t> N F ,, _ . WITH AlolP
8 1016 . 235 " D- l010N _219" 1269196 DISH FEEDS eo" SEOUENCER 2lKI.-
830t6 .199." D-301ON _251.00 231M DISH FEEDS 89· HIGH D R oe"" Il'VRTRS FOA8t 2tllTAS
Mp.I . 99 . MP-2 . 99 . 1296 SLUG TUNERS 6595 COMINGSOONI

TONNA FIFT ANTENNAS AAE flACKI WE AAE TNE EXCLUSIVE U.S. DlSTAlflI)TOI'I INTAOOUCTOI'IY SPECIAl.:
1261111296 OUAO ARRAV COMPlETE WITH 4-23eI V"'GIS. 'H' FRAl.!E; POWEA OMDER PHASING LINES, CON NECTORS
TERAESTRIAL "'PPlICATIONS AEGut...ARlv 339" SAlE PRICE

OTHER GREAT, HIGH PEAI'QRIIIAHCE ANTENNAS flY TON"'" (CAU FOR SPEC. SHEETl Il
5 El. 6 l.!ETER VAGI 69" 13 El. 2WTJl V"'OI st ..
21 EL. 70cm V"'OI 56. 23 et. 12MIM V"'GI .e.

(A TV MOOELS IN STOCK) 17 El 2WTR SUPER VAGr ea ..
?Oem OSCAAtwlST 68. 55 El 12V$ SUPER V"'OI ea·

2 >< HI El.(3&aI ) 0 t 10" OSCAR ...NTEN....... 2M •
WATCH OUR "'0 FOR NEW lINESfl FOR STACKING

I t> 5 V Oun td .n Brvc F; 1 309 HOURS MonOa.,. th ru Fr'da.,. 9 ...M_330 PM " 24 HOUR PHONE SERVICE MC/V15AIC 0 0

'.fI (' ,"'I ~ , fi l () P Pa '87e7 seto-oavs 10 am · 12 pm FOR YOUR CONVENIENCE'
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TTY LOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

OK, Apple owners. lhis month is your
turn! We are going to lake II look at some
01 the material you havlls!!nlln on the va,­
tees Any programs fo, Ihe Apple, III can
drsw one theme from it all. you all seem
dissppolnt&d.

I\Uhougtl lhe Apple II and venous oU­
spring have 81 lime. boon felt to be some
of the most popular home compule,s eVllf
made, viable RTTY so!twa.a lor the Apple,
at this point in time, seems to be scarce.
according to in formation 'llCalved he.e,

First on the list is II program which sev­
eral hams call the "GallO" program. I havlI
no othe , infO/malion than that. not full
name, 00. source. nor pncII. , eVlln don' t
know If Ills SIII1 availab l(l. One ham calls
it "la;r," another ',ied Il and switched to
one of tM other programs described later,
II any o f you readers can supply specltics,
I would be glad to report on it.

Nexl comes a program ca lled Super·
AATl Quite a b ll was writt en about this
program some years ago, and it appears
that Quite a tew at you are using II. Unlor.
tunately, the publisher can no longer be
lound. Another one lor the shelves, I

guess,
You know where that leads us? Bac k 10

Kantronlcs, the source of some 01 last
month's software. to look at Iwo 01 thei,
products, Hamsoft and Hamtexl. Ham­
soft, Kantronics' basic RTTY program, In·
cludes a sp ll t·serllfln display using the
standa rd Appla screen, a type· ahead
butler, and messaga ports. Howaver,
some 01 you do otter rat her pungent cern­
ments abo ut this program. One ham re­
lated that he thinks the" . . ,sottwe.e Is
sad ly deficient. It makes no use 01 my 80­
column card. no upper- and lowercase In
ASCII. It makes no use of the disk dfive.
Sto'age of incoming RTTY wou ld make me
very happy. I would,prefer to store RTTY

art, computer programs, weather, news,
and other Informat ion gathered from the
rad io onto disk. This would give me the
abi lity 10 edit out USeless info on a word
processor before print ing, I really hale 10
retype programs. I would love to come
home from woOl and lead a disk's con­
tents. I have tried just leaving Ihe printer
on all day and returned 10 find a 200-sheel
stack of paper ealen up by a c lvll·defense
network. I Imagine that hams would be
dlsappolnled wit h th is software-espe·
c ially if they didn't own a printer."

The next step up Is to Kantronlcs ' Ham­
text program, Th is program allows tape
amI disk transfer, printer outputs, and
male. More? Well, one of you detailed
what happened when you wenl,ook ing for
a be tter RTTY·lrap. "Imagine my surprise
when I opened the package and found not
only tne expecled d isk, cable, and manual,
bUI al so a prlnled clrcuil board Ihat had to
be put into one of the expansion/Interlace
slOIS In my Apple lie, Nary a word in the
adver tising material alluded to Ihal
method at Interlacing. I feally suspected II
to be a melhod o f copy protection. But 10
my pleasant surpr ise there wss a lso a sim·
pie clock on the Hamtext Interface board.

lack of a clock In Ihe App le had been
a very sore subject with me, as al l my
friends wit h cheap Commodore machines
had clocks In a ll Iheir simplar programs
There Is al so a printer connector on me
board wh ich I have never tcunc any rea­
sen 10f."

"My original Hamtexl did nol Include
AMTOA. I found that Kantronlcs was will­
Ing to add AMTOR 10 the disk lor a reason·
ab le sum so I eeotu In to have it added.
When it anol ved, it would nol boot the
manu and the 8O-column mode wasn'llust
right. so back II went. To thelf c redit Ihey
sen I me a loaner program while they
WOOled on Ihe bugs In mine. Later I gOI
mine back and returned Ihelr loaner disk,"

"The Ham text progfam will not allow re­
laying incoming data, but data has 10 be
saved and called up trom a disk Ille for

t'ansmilling. Message ports cannot be
loaded without leaving me T·R mode, 110

you cannot put in Ihe ca ll, etc., of the ete­

tlon you are working . I wo""- olher guys
who have those features. II's enough 10
drive One 10 a dedicated RTTY terminal
unit o f IIOme sort: '

One 01 you loves 10 operate his Apple
on VHF, and only VH F, RTTY. "My enlhu·
siasm wilh ATTY on VHF Is a product of
the laci thai my Apple puts up an Incredt­
ble amount 01 interference with the HF ra·
ere. I have tried everything 10 cut down
eml and have resorted to luning up a sig ·
nal on the interface and taping It lor later
perusal. This arso kllflps me from printing
up reams of unusable stuff (I/lal's one sc­
lutlon-MIL), I have grounded everylhing,
wrapped all of the cables In a luminum foil,

and grounded that. I am consider ing
mount ing the Apple in a shielded box with
an external keyboard and 110 ports In the
open."

I hear you , and I hope the manufacIU'­
e,S do, too, My thanks to Dave BlOwn
W9CGI, Ben Irvine N3CNH, Paul Mellinger
NI6P, William SChmit, and all the others
who volunteered Information about the

Apple on RTTY.
On a related front. several 01 you have

dropped me notes rega rding some of the
schematic diagrams printed here which
have been drawn by computer. Well, I have
been playing wilh a new tool lor Ihis which
makes the job even easier. Using the SU'
perior graphics capabilities of the TRS-80
Color Compute'-, the Schematic Drafting
Processor by Tony DiStefano (and mar­
~eted by Spectrum Projects) does 10'
drawing schematics what a word prccee­
sor does lor writing articles.

Features of th is program Include the
ability to place any of thirty predelined
schematic symbols anywhe'e on a work­
sheet which meaSureS 480 by 540 pixels In
size. Logic gates, integrated-clrcuit ch ips,
reerstore, and more afS all preloaded Into
Ihe system and can be pl aced with the
movement of a loystic~ CurSor and a few
~ey st ro~es. Special symbo ls can be ee­
l ined and loaded in for specific acpuca­
lions.

There are routines In this program to
dump the full worksheet 10 a printer, as
well as to save it to disk, The only prob lem

I can see is that the SOP is set up to use
the standard CoCo "bit ·banger" prinler

port. Many o f us are us ing other Interfac·

Ing teChniques, including parallel PIA
ports. The SOP will not address these.
Nonetheless, at under thirty dollars, this is
a superb add ilion to me library o f an elec­
tronic enthusiast.

Another sleeper discovery for the CoCo,
by the way, goes under the myste' ious
code number of 277·1019. You will find it in
your local Radio Shack, no doubt, ca lled a
"Computer Keyboard QWERTY format ­
57 keys: ' What you may not realize Is thai
th is was the ~eyboard lor the Super·CoCo
Ihal was never made. Sporting an ALT,
Cont rOl, and two Func tion key s thai cur­
renl CoCo soHware does not support, this

~eyboard d rops inlo Ihe newe' CoCo
boards. With some creative soHware, and
II (I don'l know) Ihe programs used for the
other keyboards with Func tion keys will
work, this makes Quite a nice upgrade.
The price? How does $4,Q5 grab you?
ThaI'S not a mlsprinl-under live bucks!
Chec k it out.

Don't forget the Postal Serv ice and
CompuSeOla connect ions fo r gell ing in
touch with me. Send letters to Ihe above
address, with a sell-addressed, stamped
envelope for replies, CompuServe Easy·
Plex can be addressed to ppn 75036,2501.
Either way, I'll try to answer as soon as I
can. And again, if you want a current reo
prlnl list. jusl drop me a note, with an
SASE, and I'll send Ihe list by retum mail.

Here is the list of companies menlloned
today, thai I know you can gel ahold of. If
the pub lishers o f the programs mentioned

above and not listed below wish to send
me current Inlormation, I will be de lighted
to print it when received: Hamson and

Ham text, Kanfronlcs, 1202 £. 23rd Slreel,
Lawrence KS 66046", Schematic Drafting
Processo', Speclrum Proiecls, PO Box
21272, 93·15 86f/l Drive, Wood/laven NY

"~2'-
Once again, when you contact Ihese

tol~s about Iheir RTTY equ ipment , please
te ll Ihem that It was in 73's "ATTY loop"
thai you saw It mentioned, OK? You under­
stand, It's not lor me, but to allow the
manufacturers to know whem the amateur
commun ity gels lis Inf ormat ion , so that
Ihey m ight ta ilor their di rection for Ihair
next product line, And, of course, where
eise to read about that new and exciting

piece of RTTY gea r? Righi here, In "RTTY
loop."

ADD EXHAMINATIONS1'--__1

g iven the newCOmer all of the privileges

lrom 6 meters on up plus CW on the HF
bands. The combined NoviceITechnlcian
test would be one tnet's worth Its salt,
there would be only a minimal change in
regulations, we WOUldn't have even more
conlusing sUbbands, and Ihere's st ill an
incentive to upgrade.

Since It is the only alternative atthe mo-­
ment, I'll support the proposal as wr itten,
but I can' t help fee ling thai we aren't
sllfl ing the loresl fo r the "llflS. The pralr
lem Is IIOt that the Novice license doesn't
offer enough, iI's that the non·ham doesn't
know what ham radio is. Actions speak
louder Ihan wo,ds, 101kS. Forget the many
pages of legalese and do a little PR wo rk
at the grasHoots leve l.

WlIll,m uter N9EWA
Schaumburg IL

I have just liniShed read ing the August,
1985, issue, and Ihe letter from WA2VPH
on state-of ·the-art equ ipment gol me
thinking. He is absolute ly correct in say·
ing Ihat practica lly no one can repair their
equ ipment anymore. The sophistication of

get one of three answers: "Yes," "No," or,
"What's ham radio?" If we haven't yet ex·
plained what the refrigerator is, who will
care that it comes w ith an automat ic ice
maker? And once you've explained things,
how do you convince him that he wants It?

The young kids o f today are involved
w ith computers_they've been getting
beat over the head with them since the ad·
vent of the pocket calculator. "Computer
Literacy" has even become a required
COurse in some schools. I haven't seen
any ham·equipment manufaclurers fol·
lowing IBM and Apple's lead and donating
or d iscount ing gear. The competition with
other hobbies is fierce, but we ate not
even advertis ing_and we have a 400,()()O.

person sa les team!
As for tne proposal itse lf, I'm beginning

to tool like I've been had. We've argued no-­
code unti l we can't stand it anymore and
now this compromise Comes along hot on
its heels, Are we stil l smarting enough
from the no--code fiasco to agree on any
proposal that comes up? Is somebody
pulling a New Coke/C lassic Coke maOlet­

ing plOy on us?
If you want to make the Ilrat ham ticket

more Inviting by broadening the privileges,
why reinvent the wheel? Jusl dump the
Novice ttceet and make the firs t license
the Technic ian class. Wilh that you've

DROP NOVICE TICKET1 1

only. Like wise Iha ExIra and Advanced
pofflons, 7/lat way, you and I can kaep our
ccerects on lin Extrll plana, lind we won't
be bolhered by I/lose rollen lo wer classes,
light? Ho w are the Novices going to learn
proper tec /lniques unless we teach them ?
And how can we teach them il we can't
comact I/lem? Call I/lem on t/le phone?
- KW10 ,

Wilh regard to the proposed expansion
of Novice privileges, I fall to see the real

benelit In offering something extra to
someone who has no idea of what ham ra·
dro is and, therefore, no in te resl in the
hobby, An Increase In our ranks Is not
going 10 come from either rewer restrtc­
nons or more privileges. Go ahead and ct.
fer anyth ing you want to Ihe man on Ihe
street, and then as k him if Ihis would en­
tice h im to become a ham. You're going to

ETTERS

SEGREGATE NOVICES

I am very interested In the proposition of
a Novice phone al location on the higher f re-­
quencies to encourage wocto-ce amateurs
Look at what vfo operalion and the raising
o f the 75--Watll im it did lor the Service.

I th ink that with today's state-Qf·the-art
radios It would be a tine thing to allocate
some phone privileges to tnem, li ke a Car·
ro t on a stick. However, I do nOI go along
with letting any o f the higher-class nceee­
eee Indu lge In Ihelr allocation. Keep it
strict ly for Novice operat ion. This would
lei them keep all of their contacts on a
Nov ice p lane, to exchange infofmatiOn.
Outside ottms, I think It would be a grand
opening fo r be-ginnels.

Jack Golden KK2W
Portvi lla NY

Greal Idea, Jack. And while we'ra al it,
leI 'S mahe I/le General subbands Gena1al·

' I
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the int"'Olr~tedci rc Uit h~s ensured th~t. As
a resu lt, prob~bly 80% of acti ve am~teurs

are simply operators. Even the license
tests are really a matter o f memory, guess·
work. and luck. Lillie. if anything, is eeter­
m ined by them about one's abi lity to dem­
onstrate a pract ica l application of erec­
tron ic knowledge.

Maybe we need a part o f ttle lest to ac·
tually requ ire such a demonstrat ion . This
could be in the form of troubieshooting,
construction, or perhaps simp le measure­
ment s aod deduct ions obta ined by us ing

various pieces of standard test equ ipment
on work ing circu its. Oilferen t classes of li­
cenSe would requ ire dillering degrees of
diUiculty. For example, a Gener~ l·c l~ss

test might requi re that, given a ty pic~ 1 cs­
ctnator Circui t, one would need to connec t
it to a power supply, f ire it up. and deter­
mine such things as the operating fre­
quency. power In and out waveform, etc,
With the vo lunteer examiner progr~m now
in place, the add itional cost of provid ing
the equipment needed for this type of test
is zero. Enough of this stull is sitting in

ll ~ rages ril/hl now to run the prog ram for·
ever.

I wouid also point oul that the rema rkS
made by FCC Commissioner Kowalsk i
(HORX," Aug ust, 1985) support this sug­
gest ion, If, by licensing amateurs in th is
manner, it could be demonstrated that a
national capab ility Is tIeing inc reased by
providing a group 01 cit izens who have
shown SOme technical Skills. this demon­
st ration alone would separate hams from
other uSerS of the spectrum, A Skilled ham
contr ibuting to and Increas ing our na·

I ional human resource is much mo re diff i·
cult for Congress to elim inate than a
tlunch of ho bbyists.

Everyone is looking fo r a way to up­
grade and expand the participation in the
Amateur Service, If the license actu~ i ly

h~d some value i nd ic~t i ng th ~t the hoide r
possessed some sk ili or profic iency (other
th~n the ~bi l i ty 10 send ~nd rece ive Morse
code), mayt>e those talenled youngsters
who have deserted uS would return.

O. S, Jenk ins WA60GH
hrzana CA

ELECTRONIC COMPON ENTS & SUPPLI ES

Azonc INDUSTRIES

2026 w. BELMONT
CHICAGO, IL 60618

312·975·1290

R.390A HF RECEIVER
"' .. • "' '' 'L Famous military reo

f
II ~ .. • cewer covers 0.5-32

., • ... Mhz AM-CW in31
• '." one Mhz bands uSlflg

. • mechanical digital
tuning . 455 Khz IF; has fou r Collins mechanical
filters for selectable 2-4-8-16 Khz bandwidth,
100 Khz calibrator; BFO , No covers, 115/230
VAC 60 Hz; 10V2x 19x 16·W' , 95 lbs. sh. (UPS
in 2 pkgs .) ,
Used-reparable ..$215 Checked ..,., ..,. $335
Manual. partial repro $15
PARTS FDA A·390A, used-checked ;
PTONFO assembly $40 If collins Mfg. ,$60
Mechanical fi llers 2 or 4 KHZ ..$35
8KHZ , ,.. ,$27

16KHZ " , , $20
Set of tcer mech-futers $85
Power supply less 26Z5 tubes $30
Most other parts available, except meters .
Write for listing.
Pricn F.O.B. Uma. II. • VISA, MASTERCARD Accepted ,

Allow lor Shipping • Send 101 FREE CATALOG '85
Add,e" lie l. 13 • Phone: 4191221·6573

' IDC CONNECTOAS

D·SUBMINATURE

• TEST EQUIP

• TRAN SISTORS

• DIODES
• TRIM CAPS

• RELAYS
• SWITCHES

• TOOLS

VISIT OUR RETAIL STORE
HRS . MON·FRI 10-5 SAT 10·2
PHONE ORDERS WE LCOMED

312·975-1290

• RF CONNECTORS

• UG CONNECTORS

• AUDIO CONNECTORS

• LENEAR IC'S

• DIGITAL IC'S

• TRANSFORMERS

• METERS
• COMPUTER CABLES

• DISKETTES

AUTHORIZEO KENWOOD
ICOM RADIO DEALER

H l Hf-'-STfR, I"C , m IkdJIanoon P~, . a." SOoJr9 W VA 7I>101
Clo" , bur9 _ 1304162"~~ 01 W vA Tel-Fr.. 1 800- 3S2, l ln

""'*" '"""",KA8OHx, 91 A<I!IfI" '" PIaco,Ormond Beioo", Ft>. 321)70
Fk><1<Ia _ (9OoO i 6/H OO6

New N01io"*ide roH,,,, r__ N ,m~ l~·R.l DlO

11_ '13'6\
Cal" "" . QOOI._. W. will S... VOU M_yl ! \

Write to Dept. A (or phone 704·837· 9200)
for a nee catalog and sample issue of
Monit oring Times.

140 Dog Bran ch Road, Brasstown, N.C. 28902

GROVE

We Can't Keep It
Under Our Hat •••

So ma ny peo ple have discovered our products
and publi catio ns that we simple ca n't hide our
success any lo nger. In fact, our commit ment to
q uali t y mercha ndise and perso nali zed service
has made us one of the worst-kept secrets in
co m municat ions monitoring.

Explai ns Ingrid :

" t gu ess we 're j ust ve ry
easy to get to know . . . "

$23.95
19.95

.75
12.50

teCo

Call Toll Free 800·221·0880
Tubes

3-4002 $85.00 7360 $10.00
3-5002 85.00 7735A 27.50
4-400A 80.00 8122 110.00
4CX2508 55.oo 8156 12.50
5728 42.50 8643 82.50
811A 12.00 8844 26.50
81 3 30.00 8873 175.00
61468 7.00 8874 195.00
6360 4.25 8877 495.00
6883 8 6.75 8908 12.50

Semiconductors
MRF 245ISD1416 .$30.oo MRF 644 .
MRF 454 18.95 5 0 1088 .
MRF 455 13.95 2N3055 .

2N6084 .
RF Connectors

PL259 101$4.95 M358 2.50 ea .
PL25B 10/B.95 M359 1.75 ea .
UG175f176 10/1 .60 Type " N" Tw is t on
UG255fu 2.50 ea. (RG8fu) $4.75 ea.
U_ G::.:2~7~3~IU~.~.~._._._. . 2.25 ea . Minimum Order $25.00

Allow $3.00 min. for UPS charcee

COMMUNICATIONS. Inc.
2115 Avenue X Brooklyn, NY 112J5

SERViNG rHE INDUSTRY SINCE 1922 Phone (718) 646·6300
Cill! CECO For Your CCTV secootv And Color Pfoducflon Reqwrements

Your Ham Tube
Headquarters!
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EW PRODUCTS

NONCONTACT
VOLTAGE DETECTOR

A ~and-he ld instrument that em its an
audibl\l t ic~ing sound In lhe prew llce of
ae voltage is available form Louis and
Beech. The Tic -Tracer c an be used to
sately Check for l ive wires without tauetl­
ing Ih(lm. to lind hidden wiring, and to
c heck fuse s and breakers, The Tic·Trace,
can also detect which side of It two-wire

cord is not.
The Tic-Trace. is housed In an 8·112 " •

2-314· • ,. caSe and operates on two AA
banenes.

For complete informat ion, contact
Louis and Beech. PO Box 79580. Derroll
MI48219

ICOM IC·1271 A
ICOM has announced ItlIIIC1271A 1.2­

OHz l'ansclever. The unit covers 1240 to
1300 MHz with 10 wallS of output. Fea·
tures inc lude 32 memory channels, scan­
n lng. mul1 lmode operalion Oneluding
ATV), anc a GaAsFET front end. Options
a.a llable are the TV·l200 ATV intelface
un it , the IC-EX310 voice synthesizer, the
UT·15S CTCSS encoderldecoder, and the

ICOM's IC·IZ71A 1.2·GHz 'ransce;ver.

WAHL DESOLDERING TOOLS
Wahl Clipper Industrial Products has in­

rreeccee a naw ser ies of desoidering
tools. Two styles feature eteuc.tree tips
and one Is an anti·stat lc model, All featura
high vacuum, reccn protection, and a sen­
cleaning plunger, All are balanced tor one­
hand operation and ha.e comfortab le
thumb profiles

Fo r more info.mation, contact Wahl
Clipper Corporation, Sterling tL 6109/.­

(815"625--6525.

REGENCY Z60 SCANNER
Regency Electronics has announced

the Z60 sceooenctock radio. The ZOO 'B­

eetvee up to si xl y channel s on eigh t
bands, Fltty channels may be used to
monitor VHF·Low (30~5O MHZ), VHF·Air·
c r a f t (118-136 MH z), VHF-Amateu r

(144 -148 MHz), UHF·Amateu' (440-450
M Hz), UH F (450-470 MHZ) , and UHF.T
(470-512 MHz), The remaining ten cnan­
nels are dedicated to the fM broadcast

band 188-108 "1Hz).
The ZOO reQuiles no crystals and COmeS

p,ogrammed with 60 popular frequenc ies.
A search mode will scan an entire band for
activi ty . Also included is a bul it ·in alarm
clock.

For complete deta ilS, contact Regency
ElectroniCS, Inc" 7707 Records Street, In­
dianapolis IN 46226.

ther 2-5 Of 5-25 Watts of output. Both
models wHi accept an octtooet CTCSS
module. The standard units requ i.e eepe­
rate transmltHng and receivin l/ antennas,
but an optional duple,er permi ts the use
Of a sinl/le antenna. Both models come
with one set 01 crystals.

For complete information, contac t Mid­
land LMR, Mar~etlng D<iparlment, 1690
Nor,h Topping, Kansas City MO 64120

MIDLAND
DESKTOP REPEATER

Midland LMR has introd uced a four.
channel desktop receatee for commercia l
two-way FM radio systems. The VHF high·
band model COVers 150-174 "1 Hz with et­
ther 2-5 0' 5-35 Watts 01 output. and the
UHF model covers 450_470 MHz with er-

MFJ DIGITAL
SWRIWATIMETER

BaileyTech's neW Opti·Phaso. is an in·
the·shack 4().meter phasing unit deaigned
to d,ive a pair 01 dipoles 0' in.e,ted v"",s
as a phased array. Variable-reactance
phasing allows the antenna currents in
the two wi'es to be precisely balanced so
that a d"",p null and optimum gain can be
achie.ed. A front·te-back 'atio of 20 dB is
typical, and the null Is stee,able.

For more info,mation, contact Bailey·
TIICh, 304 West S. College SIreel, Yellow
Springs OH 45387.

BAILEYTECH QPTI·PHASQR

MFJ Entelprlses has introduced t he
MFJ-818, an automatic d ig ital swriwart·
metar, A lZ·bar LEO displey shows UP to
200 WailS of output power and llZ·inch
LEO dig its indicate swr f,om 1:1 to 9.9:1, A

trvee-cctoe LEO disp lays tne impedance
match between antenna and transmitlero
gr"",n 10' good, yellow for marl/inal , and

'ed tor poce matching
Complete information about the MFJ·

818 is a.ailable trom MfJ EflIerprlses, PO

Box 494, Mississippi Stale MS 39762.

IC-PSZ513.8-V-dc inte,nal power supply.
For more in fo rm ati on, contact ICOM

Am'lfica, Inc., 2380 l/6th Aven"e !'IE ,
(Jelle_"e WA 98004,

,

"'R'CTION

MFJ 's 818 powerlswr merer,

•

O~T1 PHUO~

Midland LMR's des~top repeater. Wahl Clipper desolderlng lools.
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THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THE" TO YOU AS STANDARD EQUJPMENT/J

• Rl44/R220 FM RCVRS tor 2M or 220 MHz. O. 15uV ,J.4
sens.;B pole xtal fi ller aceraouc fil ter in H, helical / fi ; . "~~:c.-,
resonator front end for exceptional selectivity, ,~e .
> 1 00 dB al ± 1 2 kHZ' beS l aYai l ab le todaY ' F l u t.~''" ~-, G
tee-proof squelch: AFC tracks drifting xmtrs. . ' . I fte ::
x tatoven evaa.xncelvs'taa. '" /, ~ =i; .

• R451 FM RCVR Same but for uhf. Tuned . .;, ' .')/
line front end ,O.3 uV sens. Kit only $l 36. -

• R7B FM RCVR for 10M, SM, 2M, or 220. As above,
but wlo AFC or het. res. Kits only $118. Also avail w/4 pole filter, only$981kit.

• R110 VHF AM RECEIVER kit for VHF aircraft .~

or ham bands or Space Shuttle. Only $98. rt1\i.lO _ - ~ _ _,
"", " C" <\C-,,,

• 151 VHF FM EXCITER forl0M,6M,2M, or /.. ~;'{ \!.z.~" .!il.~j 1
220M Hz.2Wattscontinuous,uplo3W )01\ -.{: '" /
intennittent. $68Ikit. d1!

• 1451 UHF FM EXCITER ztoawans. Kit only $78.
Xlal oven avail.

• VHF & UHF LINEAR AMPLIFIERS. For either FM Of SSB. Pcwer fevete
from lO ta 45 Walls 10 go wi th exciters & xmtg converters. Several models.
Klls ffom $78.

NO W-FCC TYPE·ACCEPTED TRA NSMITTERS & RECEIVERS AVAILABLE
FOR HIGH·BAND & UHF. CALL FOR DETAILS.

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

$8801
$980

WiredBand Kit

10M,6M,
2M,220 $680

44{) $780

FEATURES:

• SENSITIVITY SECONDTONONE;0 .1 5 uV(VHF),0.2 uV(U HF) TYP,
• SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLEXTAl FILTEA

&CERAMIC FILTERFOR > 100dBAT % 12KHZ. HEUCALAESON­
AIDR FRONT ENOSTO FIGHT DESENSE& INTERMOD.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS,SEPARATELOCALSPEAKERAMPLIFIER & CONTROL

• CLEAN, EASYTUNE TAANSMITTER;UPT020WATTSOUT(UPTO
5(JW WITH OPTIONAL PAl.

RECEIVING CONVERTERS LOW·NOISE PREAMPS ACCESSORIES

SCANNERCOHVERTERSCopy806 MHzbandonanyscan­
ner. Wi'edltesledONLYS86.

• MO-202 FSK DATA MODULATOR. Run up
to 1200 baud dig ital or packet rad io sig·
nals th rough any FM transmitter. Auto­
matically keys transmitter and provides
handshakes. 12OO/2200Hztones. Kit on ly
$45.

• DE-202 FSK DATA DEMODULATOR. Use
wi th any FM recei ver to det ect packet ra­
dio or other digital data in "202" modem
format. Provides audio conditioning and
handshakes. Kit only $38.

• COR-2 KIT Wi th audio mixer, local
speaker amplifier, tail & t ime-out t imers.
Only$38.

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

• CWID KITS 158bits, easi ly field prog ram­
mable, clean audio. Kit only $68.

• A16 RFTIGHT BOX Deep drawn alum.
case with tight cover and no seams.
7 )( 8 x 2 inch es. Designed espec ially for
repeate rs. $20.

• DTMF DECODERfCONTROLLER KITS.
Control 2 separate on/off functions with
toucntoness,e.c., repeater and auto­
patch. Use with main or aux. rece iver or
with Au topatch.Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch, phone li ne remote
control of repeater, secondary control via
repeater recei ver. Many othe r features.
Only$90. Requires DTMF Module.

• SIMPLEX AUTOPATCH. Use with you r FM
transceiver. System inc ludes DTMF &Au­
tooatch modules above and new Timing
module to provide simplex autooatcnand
reverse eutooetcn Complete patch svs­
tem only $2OO/ki t. Call or write for details.

•

*

Hamtronics Breaks
the Price Barrier!

Model Tuning Rang~ Price

HRA-144 143-150MHz $49
HRA·220 213-233 MHz $49
HRA·432 420-450 MHz $59
HRA-( I 150-174 MHz $54
HRA-( ) 45D-470MHz $64

~"~

t [:''';;-'';''''',1',I!"/ io>_ .. d L:;:;:I No Need to Pay $80 to $125
for a GaAs FET Preamp.

FEATURES:
• Very Low Noise: 0.7 dB VHF,0.8 dB UHF
• High Gain: 18 to 28 dB, Depending on Freq.
• Wide Dynamic Range lor Overload Resistance
• Latest Dual-gate GaAs FET, Very Stable

MODEL TUNES RANGE PRICE

LNG-28 26-30 MHz $49
LNG-50 46-56 MHz $49
LNG-144 137-1 50 MHz $49
LNG-160 15().172 MHz $49
LNG -220 210-230MHz $49
LNG·432 400·470 MHz $49
LNG-800 800·960 MHz $49

Low-noise preamps with
helical reson at o rs re­
duce i ntermod and
cross-band interference
in c ri tical applications.
12dB gain.

­......
l.w- '.o8
~~

1.w_, .o8
~~•.~
21-V.~

ee-so
~­
~

'01<1_1.08
, .w_1.o8­~~

­Input Ro"lJO

~~

~~

~-, ......,.08
105_'41

l.w_, .w.o
1.08_'48
101<1_148
~m

~ll<

m,~

220-224
222· 224

$59
$4'
$15

$4'
$39
56'

Exeit&r Antenna

For VHF, Inpul Range o Ulplll

Model XV2 ~~ l.w_l.o8
~~ W;_' 46

Kit $19 ~~ ec.sa
21- 2"1.4 ,.w _,.w..

Wired $149 ~~ ~m'

(Specify band) ~- ~ll<
, .w_l46 ~.~

~-
, .w_l48

,.w- l46 ~~

For UHF, ~ ~~

Model XV4 ~~ - ",
~-

~.~

Kit $99 61,~ ~.

'01<1_1.08 432_436 -

Wired $169 -A<ld 520 lor 2M InP<l1

UHF MODELS

Kit with Case
Less Case
Wired

VHF MODELS

Kit with Case
Less Case
Wired

Models to coverI!V1!f)'practical rf &it range to listen toSSB,

FM, ATV,etc.NF • 2dBo< less.

Fo< SSB, CW, ATV, FM. etc. Why pay big bucks lor e mull i
mode rig Io<each band?Can be linked with rece'vecor wert­
fl(S 10< transceive. 2 Walts output \'hI, 1Walt uhf.

VHF & UHF LINEAR AMPLIFIERS. Use w ith above.
Power levels from 10 to 45 Walls. Several models,
kitsfrom$78.



John J Meshna Jr., Inc.
P. QBox 621 9AIlertooSL E Lym, Ma.OI904 Tel: (617) 59S2275

Monitor Chassis
w/Display Bo.rd

•

$50.00
Th is is a gre at be ginn ing for a com p uter t e rm inal. It is a b rand ne w, Panesonic , 9 "
T TL inp u t m on itor com plete with its own self-conta ined, switch in g p ower su p p ly,
and a removeab le (fo ur screws) t ri ple ou tput power su pp ly. T he who le assem bly
ru ns o n l 15 {23 0 V,SO /GO Hz. Now £orsomespecifics: 9 " green phosphor, TTL
inpu t mo ni tor, attached regulated 1 2 VDC, 1.5 A pOW"' T supp ly used ex clusively to
run the monitor and an attached triple output switching power su pply with ou tputs
ors VDC @l3.5A,+12VDC ti:500 ma,and -12 VI>C ~500ma. The assembly has
mounting ft"el and should be a snap to make a case for. Com es with hook u p data.
Ne w, factory boxed. We are oHering this to you" ways :

• COMPLETE SET-UP AS SHOWN, including monitor, low vo ltage su pply and
t riple ou tput supply. SPL-1l6-38 , 1-4 Lbs., $SO .OO , 5 /S 225 .00

.. T RIPL E OUTPUT SUPPLY ONLY, SPL- 1l7·3 8, 3 Lbs. $15 .0 0

.. 9 " MONITOR O NLY , (you su p ply low voltage inp u t ) S PL·11 4 -3$ , 10 Lbs. $ 25.0 O.

.. 9" MONJTO R WfLOW VOLTAG E SUPPLY O NLY , S PL-1l 5 ·38 , 12 Lbs. S -4 0 .00

COMPUTER TERMINAL BUILOING BLOCK

We are new selling guaranteed 'NOrking. 51arlight scopes which
allo'Nsigtit in almost total d.rkness. They are so n.med bee se
they roccrcceere .li\t1t amplifi~alllJn tube which uses the il able
st.r or moon ligh t to allow you to see - without being seen. The
scope has aspec ual response Of 4,500 to B.ooo tngsu oms.
resol ution of 50 lines/mm, viewing area of 25mm. standard
SOmm F l .4Iens. optional tehtpho to 135mm F2.8 Iens. cross hai r
ret icle end OP liOfl.1 ca rryi ng cae. A great tool for security and
natu relist applica tioos. Runs on 9VDC transistor radio be ttery.
Due to the nature of this dev ice and cecore onlVhaving a one t ime
use for it. Wll cannot accept retu rns for refu nd. credit or e",changc
on this item. To ou r knowledge. th is is the I'.t expensive starlight
sccce on the mar ket. Includes 90 day 'Narranty.
STARLIGHT SCOPE SPL·1JOA·39 $ 1.200.00
Optional T" photo Lans. 13Smm F2.e SPL-13 1A-39 $85.00
Opt ion. Fitred Carrying C_ SPL·132A·39 $66.00

ATTENTION:
SECURITY PERSONNEL
NATURALISTS
HOBBYISTS

NEW SEE-IN.TllE-DARK EQUIPMENT!

1/2 Height 1 MEGabyte Disc Drives
Here w(' go wit h another b lockbuster buy on d isc d rives wh ich sho u ld
mak e t he competion's head s pin! We are offering brand new, Mitsu bis hi
no. 48 53 , 112 height, 1 megabyte, mi ni flop py disc drives. T hese d r ives
are beau ti ful . T hey a re fu lly Shugart 3 4 p in compatibl e. All a re double
side, do uble de nsity, 80 trac ks per side u nits. E ach ru ns o n + 5vdc ,.5 A Use wit:'
and + 12vdc, .7 A. Just the drives to use with your IBM, Sanyo o r o ther • IBM
computer. Each o rder will come wit h schematics and pin ou t da ta. • RADIO SHACK
SPL-85C·35 $175.00 each S175.00 each, 2 /S325.00, 5 /S725.00 - HEATH
New, 75 watt po_r su pply. +5¥dc 5.5amps, +12vdc 4amps, -12vdc .3arn ps • XEROX
115/230 input. Made by GI. fully enclosed,. with schematic. • SANY O
$hpg. wt. 41b, P5-10 $50.00

HIGH POWER SURVEILLANCE IR SCOPE This Intra- Red scope was designed specifically {or lon g range surveillance
use . T he built-In , to t ally invisible, 5 0 watt halogen lam p IR source is
coup led w ith a p remium grade t y pe 6 03 2 image converter t ube, 265 mm
f4. .2 lens, and 16 po wer m ilitary spec. , color co rrected eyep iece make
t his an ideal un it {or viewing o f clandestine activities o r anim als . T he
sco p e is ca p able of detec t ion at more than 30 0 feet, recogn it ion a t
300 feet an d positive Facial identific a t ion a t 1 50 fee t . It runs o n
12 V DC which makes it ideal fo r m o bile use. It com es wit h a remove­
able hand grip wh ich allows for tripod m o unting, 2 power cords for
cigarette lighte r or battery t ermi nals, ins t ructions and a 9 0 day
warran ty. Listed below are accessories wh ich make th is a very
versatile ins trument. T he scope and accessories are new and gua ran­
teed functional. Net w t. 5 -1/4 Lbs.
IR Sco pe pa rt no . EL D S hp g. wt. 7 Lbs. S 73 5 .0 0 ea .

MA LE "T" n.s CAMERA OAPTER for SLR cameras
Shpg. WI. 1 Lb. 5129.00

MALE "C" to FEMALE " T" ADAPTER for ccrv. requires use
of above male "r" t1.6 adapter. Sh pg. Wt. 1 Lb. 529.9 5

ACCESSORI ES: c::= ,--.,...- --- --- - - - - - - - - - - - - - - - - - - - - - - - - - - --
12 VDC GE LL BATTERY for above. Shpg. WI. 6 Lbs. $35,00

BIOCULAR EYEPIECE which can be used in place of the standard
eveorece. This allows the scene being produced by the IR viewer
to be seen by the operator up to 4 ft away. 2 Lbs. $89.95

Free 72~ catalogue wailable Of" SI!IOd $ 1.00 for 1st
class 58n'ice to P, O. Bo. 62 E. Lynn. Ma. 01904.
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20 MHz DUAL TRACE OSCILLOSCOPE
U".Y'po._ " ". Iity ot on yo ..... '.OI. pneo, ' no Romoey ",e ,"<>- ~*
scope oo", oo.ro. to olnon cOOlong ""M ,"'o mo•• . F• • ,,,,.. ,ne l,,"_
• componen' ,..tong c"cu" fo< ,..'010<, COP.ci,o ,. "'1/"" c;'cu" ond
,,'0<'0 ,..tong.• Tv ",,&0 oyne "".' • ", 'de Pond,.,,,,n '" nigh . e nOI· Illgh...-r '-I< an
,i.. ly, ' ;0,,,,,,., ofObeul, . "onl p.""I"ooo ,ot. tor · l o,i. · nlg ll ~lnctudo<I $369 ..••,,,,,,,,'y .-ymOdo ' "'I/ulo' o" po...., oupply ' b""'·on C."O"'O< •
• rock >oM '''ggo" ng • USA__ " 0.00 per unn for _toge, ""oro'" 0"""
odd u % .t ' 01. 1 "",,", tOt In. ur9d Surb ce Mon

,I

[j ill
-"--

45 MHz DUAL SWEEP OSCILLOSCOPE
Tho R....., t\2~ " • eu", ,,_ ...., .... ,...,._ un., mOl 'n<"",",, ' O,,,"-,n
_",.., "",,,y """ to ,,",m" c_ ' """"onO " """0 ""'" >'>On n.. ""'" of "'O" ""-
",,",",y w 'o<m, 01.,., ,"tu," ,""....,.. • .,..... ,,_"_ • 20 <"',-
b,""" "..,.,.""""""" 0~ OI." to 0' ~Si',. • '"lOy ..'u. ..."••_
lome 0 ( $ __0 ...go,'"",,,,,,, • , '.. '"gil''' ""'..-. C><', C><2. CINE H T..n"
,no ,NT• •n" I_ mOdOI • '.""1 0000< , . , ope,,""",Z .... "'''"' . ..m . ".... .
""CO ()I CH', . "" CH' .......0......" . ,,''''' .. '"'9" ,'teo . ,_..,. """
..._ "",,,,,, • 0"'0 '0<"' • ""11" _ > USA_AdO " 0,'" __ ... _ ,_. -..... ,,"' _ ...

$12"5

$669.9 5

RAMSEY 0-3100
DIGITAL MULTIMETER
R.. iOb occu,... dill i'O' mO'-
. u'"m ' . n .moziny'y I"",
co" • in_hno coj.. c",,"" pu.n
!>\Juon., "'""" fO"90 lO'oeli""
• • b. pl• •liC IiI! "ond ' ' 0001_
inpul ioc~, • o",,~""d ptOloe ';""
on . n " "9"" 3"' d ig i' LCO "io­
pl. y ...lth ' U'OI" O. • u' o PO""'Y
& 10* BAT. ,ndi"",..

$49951HI..... ...,d
bonoty Inc'uded

-..- ..

~I .
CtlOC ~ ", ,,",,'''", d'''''''' ""d
L~ DI ..." " 'h" ptO,. ..io n. 1qu . litV
""".,. 0 " .., ' ''''' u" , ,nc'u"" ;
_ ;bel , ca'• • 20K '<Oil "",'." ng
,yo'.m• 3"· ...."..."" ""a1, '
o'"a ,, 'v 1...,le " • 20 "'"'"""g
" " \IlII ' " 'ely p..bel · " ill"
.mpoe' pl• .,;e 0 •••

~" '""" nd
~bon.ry inc''''d

NEW RAMSEY 1200
YOM MUlTITESTER

$19"5

Comp.c,.M "",.b'. , de"g ne<llo
"""ee. "" d ' ,,"",y 01 "'l u,p"",n'
F. ..u.... ,nelud• • m"'" bOC k
""01• • doubl..-",....,.. u""""'''''
....oving coil ' dou ble ove.lo.d ptO­
'oetoon • • n ' ''''01'0* coo, unit 10<
'''' "'g'ne" ...I. lpe', ","c" up
uM

$ .~..II. od• ...,d...-.c:r~.llery Included

RAMSEY 0-1100
I, VOM MULTITESTER

-rr••

I
f --""-J. ' .1."-' •

i I,:' " ­
, .... ', .
"" ..- -::;0-.->.~..:: •

CT-70 7 DIGIT525 MHz
COUNTER

' 139,15
1.,95

CT-50 8 DIGIT 600 MHz
COUNTER
A IIOrs..oI. Oo~ ""'nch ecu" IO! ...,'h opli"". '
.000'110 " OQu. "ey . d.plor , wh;e" lu ro. ,,," CT·
SO ;"10 • digit. ; ..adou' IOf mo, a ny ,"coi...
• 2~ mV@'50 MHz ' yp' e"'IO"" l,.,ly . 8 d' gil
d..p"y • 1 ppm..eu'ocy

$1699 5 n~
CT·50 ••1, . . .. , .. , . . , ., . . , ....•.
RA·, ,"""".." " . p'" ~ iL ... , . .

.. .. . _95

wl.... incIVd..
AC ..opl. ,

A II d ,gi' counl.. 'no' * ;Uou' '''''o,m un,,. co"­'''ghu no 'OdI m.... . g." 'no,c.'" • 2amv@
' (,(I MHZ lyp<<01 "'''' '' ,,,ly • 9 dog,I d ,"l" . '
• 'ppm accu••c. ' di'!' I• • hold ' du.' mpu"
..." h o,..mps

BP-'niCod pae K_

CT-125 9 DIGIT 1.2 GHz
COUNTER

CT-90 9 DIGIT 600 MHz
COUNTER
T,," mo.l .,..." ,. I....... ' ''an $300 . F.atu'" 3
""":lablo go,. "mel • 9 o ig'" • galO '''d'<o'c,
, o,opl.V hC'd • 25mV@'(,(I l.OHZ typiC.' ~n­

"" " ' y • 1O MHz li""'''''I0 '' ' wwv c.li b,ation
• 'ppm .ccu•• cy

$1 4 9 9 5 .,-~-AC ........

CT-9Q k"
0'1-10.1 PPM OlIO" ',m."".. ,_
Bp·, nic.d pac k .

$99.95
_1.95

wi,.. ;nc'ud..
AC '''''p'.,

L.~ Qo. "" '" b,""h.ou~" p"e•. F••tu,'"
• 3 I,OQuorICy •• oges ••cn ".1th pre .mp ' du a r
"'""'I.bOo ga l. ,,"'.. . ~...CII..,y '",,'ca'"
• ~V @150 l.O Hz,.piC.I •• n" b" 'y • "'d.
I'fllQUOrICVra"9" • , ppm .«u,oey

$1199 5
CT·10 . "
BP-. o,ead POC k .

....,..-.0 """"..... -_ ,

•
, - - ;::;;.,.

DM-700 DIGITAL MULTIMETER

. M I ."

$599 5

PS-1 B600 MHz PRESCALER
~.l'"d. , ,," ,. ngo of you , p""",' e<>U"IO' 10
600 l.O Hz • 2 . l.go pfO. mp • dIVide I>y 1O Cot·
ouilry • • eo.ili" ' Y: 25mV @ ISO MHz • BNC
connoe.... . 0 " ... . ". ecu"te'

PS-' B o;, _._.. ..... $34,9'

PR-2 COUNTER PREAMP
The PR·2 '0 """" lOt"""0" "9 ...... ..gn. "
',om lO'c '.OOO MHz ' tI., 25 d~ 9. ;h • Im C
e""noe'... . gre.1 'C. ' " ,U' hg R"- , id..,
' . ,""erIT Vore . mp

......... .......... 139_9505·2 en.

Tn. P$'2" h'noy t.. " '9 " •• ,,'ull"" a ud io
re.OIul"'" """'u",m. n". mult,p".. UP ,n 're ·
qu. ncv • g...' 10' PL lc". m"," ,."",n"
• mullipli• • by 10.. 100 • 0 01 Hz ....'uli"" 5
bU;I! · ," , .gna' p, .ampleo"d,"o",,'

$4 9 9 5 ..~

P5-2 AUDIO MULTIPUER

$99 _~'

.... . .95

...irod 1ncI._
Ae . d. pte,

Dl.O-7oo .1t .
l.O P· l p,""" a",

P.C'''''''''", oo", ,'y." no~~.,.. p,iC•. F.,.­
lu ' " ",olud. 25 d,lte,.o' rang.. ano ~ ft.ne·
tlonl • 3" d ig;', II i~e" L~O ""pl'Y • a u'",
m.lle <lee,m. 1o lac.mo~l ' ou,oma"e pCll."'y
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EVIEW

Tile ICOM IC·735.

two vtc's. The lTl\lmorlllS will nol only hold
the frequency you've selected, but also
the mode you've chosen,

An interestlnlil sldelililh t is the IC735's
automstl c choice 0' me correct sideband
operatlnlil position, USB above 10 MHz
and l S8 below, This Is In agreement with
Inlernatlonal convenllon and it makes this
I lg more conven ient to operate. However,
If you run in to lI- sl tull-tion where you musl
chll-nge the sideband posltlon-RTTY, fo'
Inst ll-nce-you Can ell-llily do this by tooch·
Ing the SSB key lI-nd the mode wil l ch ll-nge.

One of the nicer features of the IC735 I
reviewed was its built·in elec tronic keyel
(opt ional). Allhough you can't change the
dot-dash weighti ng o! the keyer- It 's set
lor 3 to 1-most ope 'ators will be more
than happy wil h the CW keyer capabili ty
of the rig.

The keyer's speed can be varied Irom
about t o to about 45 wpm, and While r eue­
pect an ardent conteater may want a keyer
with mo'e l unct lonalit y, most casual OPO
eratora ShOuld lind the electronic keyer
mOfe than adequate.

One !eal ure which I espec ially liked was
the IC735's tun CW break· In. Simply pUSh·
Ino the BK IN switch (located behind a
smoky plastic cover'} allowed me to have
lull break·in, which was nice durinO sev­
erarCW csoe. It does take some piayino
with to become used to the slide adjust·
ment 'or t he keyer 's sp eed, but once
you've foond a setting that you're com lort·
able with, you can set II and foroet it.

Another particularly nice feature On this
rig was the narrOW (5O().Hz) CW IiIter (an·
other optlonel Item). The CW lilte, enabled
me to nne-tuee any CW signal and ellml·
nete Jusl about all aRM, unless, 0' course,
the a RM was right on top of the signal I
was trying to copy. The notch and pass­
band tuning features allowed me to vary

"-, l u...

For mosl operators. though, Ihe tC·735
should be more than enough transceiver.
Wit h Its fealures and microprocessor con­
trol, there Is very lillie the IC735 can't do.
For exam ple, It is possible to select and
program up to 12 frequencies In lhe rig's
memories. You can then select and use a
memory frequency lor the basis of your
operation or you can choose one of t he

attenuator, as weli ll-ll the narrow CW filte/,
alleviated mUCh of this problem.

Allthlnos considered, this Is a 'alrly mi·
'lOr shortcoming in an otherw ise excellent
piece of equ ipment. In tact, yoo can easily
work around it with the existing con trols.
It's just that you should be aware it's there
up Iront, rather than suspecting some·
thing Is w'ong and crat lnlilthe rig back to the
lactory, When, In 'act, there is no problem.

combination 0' notch and passband tun·
ing, the 2O-dB attenuator, and the 5O().Hz
CW fHtar wil l make this a I/Ood basis lor a
contest stallon.

There is one proviso to this, though: In
lhe presence 0 1 strong signals the IC735
tended to pump, as If there was too much
agc. I don' t think the age was the problem
beca use I had adjusted everything accord­
Ing to the Instruction msnual. What I think
was happening was that the front end of
the ,ecelver was boooming o""rloaded In
the presence of many strong sionals, and
this forced the rig to pump. Flipping on the

IC·735
HF TRANSCEIVER

Among its other features are dual vfo's,
12 memories, passband tuning, notch fil·
lerlng, a buut-tn 10<1B preamplifier, and a
green IIquld-crystel display w hic h Indl·
cales fr8<luency, mode, v!o selection. and
memory.

With as many leatures as It has, you
would Ihlnk thallhe IC·735 would be ceo­
lusing to operale. Aftar ell , there ere 44
switches and knobs on the front
panel-you have to aclmlt that that num·
bee Is qul1e high. But , aller usinglhe rig
lor a lew minutes, the controls quickly be­
come second nalure. In feci, the lebellng
Is so clear thet you are never lell wonder·
Ing what a switch will do. For example,
you know thet An cuts In the allenuator
and PRE AMP activates the preamplif ier.

In fact, during the time I used the IC735,
I had few problems wllh It at all. Most of
my operating was casual-a CW contact
here and a phone rag-chew there. In this
type of ser\'ice, I found the rig much mere
then adequate. I would suspect that the

If the'e's a rio on the market which
proves that "good things come in small
packages;' It's the ICOM IC735, the sue­
ceeecr to the IC730. At 9' " 9' " 4· and
t5 pounds, this 1(l()-Watt HF transceiver Is
loaded with just about any feature an op­
eralOf could want. As you would expect,
CW and SSB are standard, but so are AM
and FM, and it is a general-coverage re­
ceiver as well.

SPECIFICATIONS

Semiconductors'

Frequency coverage (1.1 Hz):

Gen-eral-coverage receive~

Operating temperalure range:
Frequency conlrol:

Frequency readout:
Frequency stability'

Current dra in:

Antenna impedance:
we ight:
Dimensions:
Transmitter output:

Emission modes:

Transistors 124
FEls 18
Diodes 258
ICs (Including CPU) 42
1.8-2.0
3.4_4.1
6.9-7.5
9,g- 10,5
13.9-14.5
17.9-18.5
20.9_2\ .5
24.4-25.1
27.g-30.0
0.1 -30 MHz, receive only
- fo- c tc + 60' C
CPU·based lQ.Hz·slep digital PLL evn­
the.ize" independent transmll·receive
trequency available on same band
6--digltl(l()-Hz Illuminated LCD
teee than ~ 200 HZ from 1 minute to 60
minutes
Lsss Ihan ~ 30 Hz after 1 hOU, at 25' C
Lsss than 500 Hz in tha range 0 ' O· to
50' C
Transmitting at 200Watts Input, apprcx­
imately 20 A
Receiving at maximum audio output, 1.5
A; squelched, 1.2 A
50 Ohms unbalancedH,
94by241by239mmlabouI 4' by 9' by 91
SSB_200 WaltS PEP
CW-200 Watts Input
AM-40 Watts oulpul
FM-200 Watts input
(powe, outpul is conl inuously adlusl·
able r,om 10 W 10 100Wl
A3J (J3E) SSB
Al (A3A)CW
,01,3 (A3E) AM
F3 (F3E) FM

Harrn c mc outpu t:

Spurious output:

Carrie, suppression:

Unwanted sideband suppression:

Microphone:

R-ealnr
Receiving system:

Inlermedlate r,equencles:

Sensitivity (preamp on 1.61030 MHZ):

Squelch sens itivity:
Selectivity:

Spunoua and Image-response rejection:
NotCh-filler allenuat ion:
Audio output:

Audio imped ance:

Belle, Ihan 40 dB below peak power oul­,,,
Belter than 50 dB below peak power out­,,,
Beller than 40 dB below peak power oct­

",
More than 50 dB down at l()()O-Hz a! in·

",
600-0hm eleclrel wllh push-to-Ialk and
scanning bollons

Trlple-converslon superheterodyne with
continuous band wldlh control
A3J (J3E) SSB
Al (,01,3,01,) CW
A3(A3E)AM
F3 (F3E) FM
lst-SSB, AM, FM, 70,4515 MHz

CW, 70.4508 MHZ
2nd-SSB, AM, FM, 9,0115 MHz

CW, g.0108 MHZ
3rd-SSB, AM, FM, CW, 455 kHz
SSB, CW, 0.1-1.6 MHz, lass than 1.0 uV
lor 10<1B SIN
1.6-Xl MHz, less than 0.15 uVfO( lll<lBSIN
AM (ne"ow 'liter), 0.1-1.6 MH z, less
Ihan 6 uV lor 10-08 SIN
1.6-30 MHz, less than 1 uV for lO·-oB
~N

FM, 1.6-30 MHz. less than 0,5 uV for 12­
ea Sinad
FM,0.3uV
SSB, CW, 2.3 kHz at - 6 dB, 4.0 kHZ at
_60 dB
AM. 6 kHZal _ 6 dB, 16 kHz al _ 50 dB
FM, 15 kHz at - 6 dB, 30 kHz at - 60 dB
More than 80 dB
More than 30 dB
More than 3 W at 10% ctetorncn with 6­
Ohm load
8 Ohms
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Ten Million Resistors:
The Incredible Digiohm

HAM·DAY '85­
Are You Ready?

Special Report:
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FIRST WITH US, !IIIJIJII
THEN THE WORLD!
Better communications start with your subscription

to 73for Radio Amateurs
------------- - - ------------ ---------------------

YES' Start my no-risk subscription today and send me 12 issues
• of 73 for $ 19.97. I'll save 33% off the newsstand price!

o CHECK/ MO 0 Bill Me Is>Io- .... 1... ch«k paublr to 73)

Canodo &. Mnico 522.91. I _ only, us fundo dr...... on US honk.
Fomcn ...faa, $W.97. I _ only, US /undo d on us bonk .
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C ity State Zip _
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I ~Alltateurs ~

PO Box 931, Fanningdale, NY 11737



tne .. Id th o! tile pasSblnd 10 h.lp null 01,11
QRN .nd a RM Whe n this IlIterlng l. cern­
blned with the CW ' illflrlng. I 'ound il pos-
• Ible to .iimlnale .ny If.ee 01 interference
to Ihe .Ignall was listening to .

As I used lhe tC735. I e . me to app.ecl.
ate the worl< 'COM h•• done on It. For e . ·
emple. the "'aping 01 lhe CW 'Ig na l ..as
the w.y I Il kfl It. The wavelOlm .... ele.n
. nd Its liee Ind dec.y lime. produced •
e'ean slgn. 1. There was no ehl.plng 01
.Inglng wh le h wo u ld h.ve Indlc. ted •
.....form ..hleh .... 100..,1101 '00 .harp.

You muat use ••te<.., phOne plug 10 I...
st.1I a peddle .., you CM use 1M eleC­
Ironic key... You cen .Iso disable It by

puahlng the e leel .on le ·key., on·oll
. ..Ileh. When th l. il d isabled. you can UM
either. " ••Ighl ke y 01 an ••1......' k.-,.M.
The CW leek II In the .....

Through . 11 trw tUling 8I'Id ule I g...
the 1C735 th'oughout 1M I ....... Period. I
found the OUlpuIIO tre ...aDle 100 W.Il.
In all modes bu l AM_Wilh lhe l1g In theAM
aeWng, powe< outPUt .... .-owans. lCQ'"
'.'es th il rig.t 200 W.". Inpu l pow.... btll
• llU8f measu'e ... . my W.tlmetM, wI'liel'l
shOwed I I(l().Wllt OUlput Thi. means
you cen ..... lI'lo8 IC735 to drive lust .llOUl
any empl,f.., to 1M legal lim it. AI lhe

.."" time, the 1C73!i cen ...... U a ORP
rig beeauM the POW81 outpu t il adjuat·
.ble I.om eboul 10 Welll to tOO w.n•.
The cont.ol 101 th ll II IOeetad t>eI'Ilnd a
plUlic prollCli.. cowering ,

Thl. rig .... equipped w,th .n HM·12
scanning h.nd mlerophone. Thil m ,ke h.1
up a nd down button. SO you e M se.n up
th rough the rig'. memoIiea 01 thlough •
•ange ot ' req uencles .ndtfl8ll ee.n baek
(lo"" through them 89.irl. Audio rtlpof1.
I.o m o th"••tatio". Indle l led Ihfl rlg 'a
ssa.nd FM audio ..erfl V8f\J good,

The po ..er e o n llo ' .nd the oth ·
ers_VOX. VOX g.in , .nll·VOX, r1 g.in.
ALC, CW a nd AM IIIlers, CW bre.k·ln, .nd
electronic keysr_ h. .. been grouO!l'd In I
cenl,,1 ar.. , ..hieh I. a ne.. Id.. 10 '
ICO M. These le.se/·used eont.olS .re
g'ouped Inl o o na . ra...h" ,e Ihey .,e e.s·
lIy . ceesslbl e . HO"flvar. o ne. you '.. set
them. you e'n cloas the panei and !o rge l
them. 1\ ce rlalnl y cleana up thfl fro nt cOn·
trol p.nel of Ihe IC·735 and leaves only tha
nec:esssry eont'o la In plain alg ht

Oper_ lIng Nola _

After 10000Ing II other ICOM tran.eelv·
e . s lecllnlly. I c.n ••y I like the dellgn o!
the IC735 It hn everylhlng Ih., I. stan·

d a .d on ot her ICO M HF tr .nseel ve"
- piUS AM a nd FM_bu t in a e l"an"" l" s .
clulle.ed, leiS eonfusi"O paek.g". About
the only thi ng I eould detec:t lna l h••
eh.nged between the w.rlou. ICOM rig. i.
tile lack of a n XIT eontrol. ..hich I leel.
.fter u,lng the IC·735 10••ome tim• •
" OU ld be. eonvenlen<:e, but It Isn't. n.
eesalty.

On lhe re• • penellhere'. the 1,111,1.1 com·
plement 01 j.cks . nd coooectc-s Includ·
Ing the CW lack, a n e~tamallpeaker j.ck.
AlCSend jacks '01 use with .n .mplil ier.
• t••navefle< jac k, and a jack for a seoe·
rete 1'lICeI.. anlenna. The.e are also two
acceasOIY jacks ""'leh you use to set the
•Ig UP tOl ATTY. among olher th ings , .f'Id
lhere', a IOKial sen.1pof1 lh.ough ..h ich
you cen Interlace a pe<'SOIl8l eomputM d~

fllCtly wilh the lC-735's micfOP'oteSSOI.

One allhe biggest chan""S you ' lI note
In 1M lC-735 I. lhe leek o f . f\Nt .Ink fOl
the fin.' ampt lfier. In . te . d 01 US ln9 a
f\Nwy heat . lnk• •COM 1Ia. used. squlff*
cage Ian wfllel'l goes on as soon a. you hil
the tr.nam,1 .wlteh. AI lirat. the sound
tn i. fan makes is barety pe<cep\lllle, but ,
IltM. f_ minuTes of nigl'l-pow81 01 eon­
IInuous-duly OPf"atiOll, lhe f.n .ulom.11­
cally lnc._ loe«f and 11'11' becomes
noticeable_ I found if somewhat d ist 'eel·
Ing. Ves. il was nice to know th is coolIng
e.pacity ..as _ fOl Ille I,nals , but lne
l1g d ldn'l have '0 le I me know Qu ite so
toucIly.

AeCOlding to ICOM. the IC735 .pons.
ne..ly developed eenl .al proeesSOl which
g l.... 'his un ll added Ile.lbillty.~ e~.m­

P'le, the memory sean a llows mon'IOIlng o •
. 11 differen t m.mory ehannel. 01 Only
those StOled .. ith • peflicul.r mode, Pre­

g"mmed .e.n pro. ldes Ic.nning be ·
t..een . ny two programmed frequenc:les.
"ulo-alop K .n lunctlOnl ..hen a . Ignal l.
'acelved In . ny mode, ..hlle mode-.elec:·
Ilva Ican . ut o m a t ie a lly moni lors only
Ihose memOliel wh ic h eont.ln 'r&Clu. n·
cles with. similar mode,

Thla e.pablilly. thouOh, does h.ve •
d r...baek , .. Il lc h has been poin ted 01,11 In
m. ny 8l1iel,s a nd publications In the re­
cant paat: The mlc rocod ing ..hleh driv, s
the cen t,. 1p.ocesso. Is s lo' ed in ballery'
bac ked RAM . D.lven by a !lve-yea . lithium
blttery, the RAM is reta ined as long as
power Is app lied 10 It. If Ihe po.... I.
lost _ . prem alu.e ba ttery 'a llure 0' lome
olher p.oblem-then the p.og.ammlng is
gone and you'lI ha ve 10 send this rig b.ek
to tha laclory 10. reprogr.mming, ICOM

would do ..all 10 conalder uaing non.ol.·
til. RAM 01 PROM Iloraga '0 ' th a mlc,o­
Code, . 1 least.

Still , thll lhOuldn' t del'" tile .ver.ge
operatOl hom lOoking a l this .Ig . II's.
p le llu " 10 u'e. M' lol ccnncs....
g'ouped acCOlding 10 lheil funcl lon• . For
ex. mp le , Ihe moOe-selecl swltche.-CW,
AM. FM, SS B-are.lI 10 Ihe lelt 01 the ere­
tec tlve ~net. The noise b1.nk81 (whose
duration e.n tie sell, .ltenu.'OI. p...mpll­
fief, lutomatic g.ln control, and lpeech
eomp'''SOI.'e ."9rouped lust tlelow the
dl.pl.y, to the left 01 the luning knob. The
tuning eonl.olS- kHZ. MHz, h.m. and
teaIl- ••• 10 Irw . I"h t o f lhe tuning knob.
and lhe R1T, no'U;h• • nd pU_f'Id eont,,,,•
are to lhe ""hI 01 1""'". The memory.nd
vlo MleeIOl' ••• alto In thi.loIIClion.

Using trw h.em con trol .. ill . 11ow you 10
mo•• qu ickly Ih.ougll til. h.m b.nd. ,
while trw kHz eont<of . llows you to OSV
qUICkly up • l,eqUllllCY ,.""". The MHz
eont.ol, as ItI nemtI ImplIeS, mQ\'ttS 'rom
0I'0f I'equency I.nge 10 .nolhe< In l-MHz
ehunks.

One Thing you Ihoukl tie .w••, Of ..hen
ullng trw RlT conlrol i. 1M fact III.t the
f.equency on "'" diS9l.y doesn'l eh.nge
U you uN If. Wl'Ien t""'ad RIT LED i. lit,
you e.n mowf ~ 800 kHZ. Thi. e.~llility
lan't •• wide UllOINl rig . "" uaed in lhe
put, buI ll I. more th.n ' ..SOIl.ble.

Of more ImpOrl a.net TO "" ••• t"" noto;h
11fI.nng Ind pesal)end tu"lng , Will'l ' '''''
no tell fm... atOflf you o;." lntroduee nearty
30dB of 1111.nng, and I"" .bility to n.rrow
the pusband of tile .ec:.I..... I. lmpon. nt
..Ilen you .re Irylng 10 eopy 0I'0f st.tion
out 01 m.ny, The Pfe.mplilier Is o . benefit
he<e. too, .lthough I SUSOKllt ••Ised lhe
nQiH llOOl" enough to nol only Inc rease
tl'le . lgn.1 o f the ..e.k sl.tion I ..as trying
to eopy. bu t allo the noise lev,,1 .nd SO II
.Imoet eanceled tl'le ..a llon ou t.

De_lgn

Th. IC735 Is • fuIHe.'u'ed, eompeet
HF trl nace l.er, Thfl ' " n. mlll e, eover. a ll
Iha WARe banda itO, 18, . nd 2. MH z). Thfl
genar. l-eove '.ge reca lver fea tu'e. con tino
uous 1(l().kHz.t0-30-MHz tuni ng, II hsa a
10!>-dB dyn.mle .anga with a 10.• 515·MHz
flrsl l·1 cl reu lt. This ci rcuit is a ble to e limi·
n. ta nea.ly .il Ipu, lou. re. pon .e. be­
c.uas It was dealgned .rou nd two hig h·
Qu.illy ery.t. 1Ilite rs .

V. lng. dl 'ect·leed mixer, ICOM has en·
glneared a . Ig with a hiohe••pu,loUS-fe­
.ponse .ejeellon l el iO, hig her ' ece;ve.

sensit ivity, a nd a wider dynamic ranoa
The OFM circuit feeds Incoml nO alo n.la
dl' ec tl y in lo th e hlgh, leve l fl rat·mlur
atage,

Afler Ihe flrsl i·f s t.ga , a lgn.ls .'a
do..nconverted twice: nest tc 9 .0115 MHz
and Ihen 10 the st.nda'd a55 kHz, The rig
'em. ina roc k slable al alilimea. Our lesl ·
ing ia Pfe lly much In ag,-..ent with the
published slablil l y fig u'. ' 10 ' the IC·
735-1_ th.n 2QO.Hz drlt! one minute
.fte< turnIng 11 on. less Ihan 30 Hz alle<.n
houl, . nd lesa th.n 500 Hz ove< the tem­
pelatu,e '.nge o t 0" to 50" C.

That 1M IC735 la • Quali ly rig II "Illy
seen lrom Its speclficahona. For e• • mple,
with lhe preamp on, Ita SSIllCW Mnlil lv·
ity III less than 1.0 uV fOl I{)..dB SIN ' rom
0.1 10 1,8 MHZ. From 1.6 to 30 MHz. It'a
lesa Ihan 0.15 uV 101 lD-dB SiN In AM
mode, using the narrow 111te<, lis aenalt"'·
Ity is less th. n 6 uV tOl l {)..dB SIN from 0.1
10 1.6 MHZ and less than 1 uV toI1D-dB Si
N trom 1.6 10 30 MHz. FM _I,wlty trom
1.61030 MHz is less Ihan 0.5 uV fOl 12..:1B
Sinad. SqU<lleh sensllivity la 0.3 uV on FM.

Seleclivity is alSO good, U shown In the
spec ifications-see box on 1M pIeC8d,ng,,,.

Spurious . nd Imaoa-reapollM 'ejection
Is g''''e< lhan eo d B .nd no lcl'l-llll... It·
tenualiOn isg....IM IlIan 30 dB.

On the ' .an5ll'l11 aide. h.rmonic OUlpul
waS more Iha n .w dB below peak~
outpu t . nd spul loua oulput w. a mOl.
than 50 d B below pe. k po"e< OUlPUt. Ca.·
rie< supp.ession .."5 rTIOIe Iha n .w dB ba­
10" pn k po.. . . o u lput .nd ,ideb.nd
wppresslon ..as belte< Ihan 50 d B down.

Owe.all . Ihe IC-135 i,. good .Ig II
seems to rtlp. . ..nl an' " dl.acllon fOl
tCOM: ne.. mic lOPfCJCeMOl, ..... micro­
cod., n. w display, a nd small., packaging,
The Ilend il ,e p••sents ia a t,end to... .d
almpllc lt y and . ase 01 use. It easily
ac hlev.s those a ims a nd il tu'na In exc . l·
lent pe.fo.mance to boot.

Finally, III Insl'ucllon book Is 1. 1. ly
complete • • lthOugh lome of the ..rltlng
could be Imp,oved. It p,el . nt l yOU.. ith a
description 01 a ll of the salient feet u••• of
Ihe rig, some theory, a nd some nice cut·
a..aYI of tha 'ig , as well as a huge . but
very del a iled, schemallc. I th ink Iha m. n·
ual could be mO'e co mprehe ns ive, espe­
ciall y in the lheory o . o pa ralion a rtl• . But.
most o pa ,. lors shou id ' ind lh" doc uman.
tation mo rtl th.n adequ. te.

Ma ll: St.m N1BLH
F•• mlngham lol A

14 .... ; u I U(l'P"lI* PllJ*'bocIr.

Fro= JIU GIltBBS. 1t:9El

EVERV
COMMOD ORE HAM
NEEDS It. COMPANIONI

Qcv
· ue ~ '5 ·" "G

r 0 ...." X!t) " SP IlD(/IIltId n. Ul'Oe

_ <NlboI at Com"""'4 Poet __ Ila<llocmd
Gc:tl_ _ 1 ... Ille WIXl4. QSZT I"Ntobl nll _D",n_.
TIlE OOIol WODOD a.urs oowt4Jl'lO'"

~,

• 0.... &0~ lor Commodore amateur ra<110 lOll
""""" and l>ardware

• A t:ohboQl'apr>y 01 0..' 60 mc>gaZIf'Ie~ and
.............. at>ou: lIIIfIg Comm<Jdclle ...,chlnIol '" lI'Ie- -• Haw to ... your Cornmc>dc:ft comOU*" to "'"" lI'Ie
packe! rod>o .-...IU!I<IIl

•~ 10 11M 'P"C""'" 'e<2 p'C>\I"",.. 1clr IUCIlltungsas
slow ICC" Ie............. _ !l'ac:tll>g and mote

• Haw lcl re<>bo " dI<:lmarx: lllCl'eC>Ie ,n speed wtl!'O.II
learning mactune languo:>ge Pf'OOl'OmIJIlIlO

• Why <he Co:nm<>dcn~ CIl"e !he _ lcl--
mce,SIS'" $150 nona­
1Iblpplno ...............u DI;J

M""""OJl d and IItIc:t acceplOld

The ~Ham Hotlim"-I!> a ('om pIt"Ie Ii~t ­

Ing of novjC<' a mateur rad io operator~

an d thOS(" who havo:' Jusl renewo:'d o r
modified their FCC UcrnM"s. The-se
ham enthusiasts have proven to be ex­
cdknt prospt"t:I!> for rad io eqUipment .
accessorics and publications .

The lIo lhm" Is uIK1nlro t't'ery Iwo
weeks wit h an avemge of 8 .000 list­
ings each month . We -" t"t 'efl guam n­
fee 98 \, dplit...·rabilily !

Target your sales efforts 10 you r
most likely buycrs. Call OCC Data Ser·
vl(:(' today a nd begin you r s ubscrip­
tion to the "Ha m Hollin('~... the
proven monc)' mak('r .

DCC Do.ta~

t9'lO lot ~"..... " .... \,."r fo il)

....~"""ll''''' . l) <:. :lQ036

T~ 1.-..sI ·u n
tn OC" .u ; !m·.~H t19

"Ham Hotline"
The Proven Moneymaker
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INVENTORY REDUCTION
PRICED TO GO!

EXPLOSION
OF

VALUES!

MIRAGE

SANTEe
c

We must make room lor your
trade-ins. Check now tor lowest prices
on previously owned bench-lested
equipment!

HUSTLER

•
AMERITRON

,
NEW! ICOM R7000 RCVR
Covers continuous 25 mhz 10 2 ghz!
99 memories- scarlS_le., etc
LoaOad with featur\l!l. Available November, 1985.

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASHl

S.A.S.E. FOR OUR
"BENCH-TESTED "
USED EQUIPMENT LISTING

MON-FRI 9 AM - 6 PM CENTRAL TIME
SATURDAY 9 AM · 5 PM

4124 West Broadway, Robbinsdale, MN 55422 (Mpls.lSt. Paul)

If you have no label handy, print OLD address here:

Na me _

Zip _Sta le, _

print NEW address here:

Extend my suhscriptinn o ne additional year for only S1Q.Q7
Payment e nclosed Bill me

l et us know 8 weeks in advance so that yo u won't
miss a single issue o f 73.
Attach o ld label where indicated and print new ad­
d ress in space provided. Also include your mailing
label whenever you write concerning your sub­
sc ri ptio n. It helps us serve yo u promptly, Write to:

l~
' "·,d·,o Subscr ipt ion Department

J or a... P,O, Box 931
.Altlateurs Farm in gd ale NY 11737

(.n4d 4 .nd M~,ico $22',17 11 y• . 0 " 1¥ US f~nd. d r...... 0 " US b ~ . F or~;g.. Sm!4U

$j~ ,~711 ¥r, 0 " " US lund. dr ..." 0'" US b4n~ . f or ~i Rn Air .... il. p I inqu i, .

MOVING?

I
I
I
I
I
l :jI ~ Name ~------------

I ~ Address' _-I::: C; ty _

I '"
I
I
I Add ress _

L C;ty ~ate__~p .Jl ' !:' fi.. Radio
.;;J ..\nl8hour",

Name _

Address _

City State Zip _

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale, NY 11 737

Please delete my name from mailing lists sent to other
companies or organizations.

We occasionally make our mailing list available to
other companies or organizations with products or ser­
vices which we feel might be of interest to you. If you
prefer that your name be deleted from such a list, please
fill out the coupon below or affix a copy of your mailing
label and mail it to:

------------------------

ATTENTION
f----SUBSCR IBERSi------i
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10.....;rlg ool-of-9'int publlc;llllonl: CO Sur·
plus Conl'e rslon Ham;ll>oolr, Surplu. R.alo
Con......1orI M./Iu l. (YOIumes 1-3), . l'Kl
The Surplus H. llClboo/I . I .... ill -.ccepl phc).

tocopie s but puller orig in.la . I will CQ';8f

;I II COSIS . Please wrila firal.

SCoI A. e lrlh Il;"SUDZ
US W. Ed". Pile.

CoYfna CA 81T23

AM HELP

To ...1. you" OS... """ I II 'I' an .. " 01ore 10 73. 80 Pine Sl'eet, Pelertlotough NH 030&58.
Ann: OSL of the ManU" W,l'lI"IfIrS receiw;l 00 III )'Nt subscr,plionlO< e . I-.onJ 10 73 Entr_
no! In .... I IJPM cannol be aoceptll(1

QSL OF THE MONTH

W
B
9
T
F
J

I woold lika to obtain eapia. of lhe loJ·

I need . 1' InleriKe e.,d 10 go hom •
F••nklin Ace 1000 10 . 1' IBM model 3268
prinle,. Th' prlnler II... oeri.1 cceeee­
tion. " ny ""Ip ....ill be .ppreci.led,

John " .....y KSONM
PO Bo. ~

sr. CI. I. Shorel MI~

INTRODUCTORY
PRICE

~ U 00 "lipping and handling
Fl r"" lJdd 5'1:. ""k>s!.!lX

$54.95

• 12v-14vdc input
• Charge hom any point in

discharge cycle without
developing "memory"

• Proven in daily use

Features:

•

Optlon,,1 AC "dolner ldth DC and mobile cords
,,('ol/oble $19.95.

• ChlJJge.. ln 15 minutes
• Con!>tant Current
• Automatic VO!UIgE' cut-off
• Batte~ dOli'!>n't heat-up

Ch R·t P.O. Box 1701.·Carge- I e Plantation, Florida 33318
305-475-0545

New for

KENWOOD TH·21A. 31A. 41A
a Fastcharger by

Charge-Rite
safely cha rges in 15 minutes

The only repeaters and controll ers
with REAL SPEECH!

No other repeaters or co ntro l lers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masten ", real speech - voice
readout o f received signal streng th,
deviation, and f requency error - 4­
channel receiver votin g - clock time
announcements and function control - 7­
helical filter receiver _ ex tensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Create messages just by talking. Speak any phrases or
words in any languages or dia lect and your own voice
is stored instantly in solid-state memory. Perfect fo r
emergency warning s. c lub news bulleti ns, and OX
alerts. Create uni que 10 and tail messages. and the
ultimate in a real speech user mailbox - only with a
Mark 4.

•

Call or wri te tor specifications on the
repeater, controller, and receiver w inners .

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland , MA 01834 (617) 372-3442
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FREE BROCHURESend today
Business size SASE to:
AMSAT P.O. Box 27
Washington. nc, 20044

* Satellites· Packet radio -Acsss •Computers· Education



------------------------------1

NTERNATIONAL

IARU REGION 3 CONFERENCE

OrganilClt lOn Is well under w.y lor 11'111 1m.
po<1anl Inle<nallonllewenl lobeheld Ncwern­
bar 13-11 .1 the RosePark HoIei "'Auckland.
AlfNdy papers have _ received on. ""'~
Illude at lopIcs; Il'le final !leIeclion 01 pa(lfWI

to be conaidenId al the c:onlerence will real
...1II'l tt>e NZART CouncIl. AIpreMflllhe Iisl 01
Pilpar3 ino:ludes a report from NlART. inlo<.
rNIlionon~lIion.or tl'lene.IWAFIC.t....
band al 10.1 MHz, inlernaliOnal~ prot.
ects. cOfnmo<ll icenses.ncI Internation.1
lIandards. tt>e Reg;on 3 A..ard, ~PI'.'e Op.
_Iors and l"'PIOJ*Iy I.icelosed St.tions,­
~M lause of Amal_ R8dio by Amaleur St•
liOnS,~ ~A Band Plan 10< t.... 28-Mttz 8and.~

"SIandan:lizingonllSBonallbanda,- and "In.

IltpensfYOl EQuiP"*'11oJ De. Ilcpo'll ColIn.
tries.~

NON--MORSE OPEFIATORS­
THEIR VALUE TO NEW ZEALAND

Inconjunclion wlthtl'le IARURegion 3Oan­
,....oce. tile HZ Posl 0110:. has granilld per.
mission lo r Ine fo llowing concelslon 10
amaleurs !rom~ 19P1IUnllf"'lJ!heo'

ACHANGEATTH ETOP

At Ihe NZART Annual ceoteeeeee In
Chnstchurch in Juoe this ye.....tI'ln~ Presl·
dent Oon Mackay ZL3RW handed 0'111' Ihe
ga vel to Inco ming Presldenl Tetry ceoeu
ZL30L and W8 01NZART look forw.n:Ilo an
lI.ciling pe<iod with him. Terry Is .n a irline
pilol. a bl!ai..essman in ll!ectron ica, and an
enlhlJs i.sl ic amateu' ope.alor. inle.nted In
",."yIactl ts 01the1'Iobtly. Ino:l lIdlng salellll",
. nd pack"1 .adio.

INCREASE IN UCEHSE FEES

Commel lCing 1J ulytI'lis year. ZlamatMn
...ilI h h a 10 p.y mo,,, 10' tn etr . nn u. l ll·
cense- It no w ..III COSI NZS:ZO.OO(. pp,o"
~ The Amat_ Ope<.tors e.rtillCalll
Examin. tio ns wi ll btl NZS15 .(l(l .nd Ihe
MoraoaOper.ling Tesl only. NZS7.00,

The NZART Couno:II objecled-V atrongly
10 tt>e Incmase in our lieenowo lee by ~% 10
lhe rflgul. tory body, lhe NZ Poet OIIice, ...Ith·
out anysoccees. So ZLamlleu rs ..III be pay·
Ing more fOl" the pfivilegfl 01 being .ble 10
QPIlrBle on lhe ha m band.from J ulylhis yea•.
but Idon'11hinklhe ine 'ease ...1IIhive a nydet·
" menIa l efleet on Ille hobby. I gel a reprl_
mysal I•as my licensefee is notdue unlit Ap.1I
ne .1 yea•. the anniversary 01 the dat e I re­
clIl.ed my amaleu. cer1lfical e In 19018.

ciOed 10ceoeranzene headquarters in Upper
Hutt, nea, Well;nglon , and leased o llice
space In ac ity building.Ast.al Tow" rs. T"""e,
II sel up the HO olllce uncle. Gene-r. 1Secr.
IafY Neville Copelancl Z1.2AKV.

In Ihe ensu ing y"a, s , In" ope , . llons o f
NZART HO have oulgrown lhe original oflica
llU;t". and recently Ihfl lancllords a ltered in­
creased apa.ce on tI'leai. ln floor. a lmoal de»
bhng ou' HQ lloOl" sp.ace 10 7fl8 aquare leet.
The oller included (. 1 the owner's e _peneej
Il'le erecliOn of an il".acliWI _ Ifl lry to Ihfl
NZART ceee from I.... III! IoI.Ib)' and tt>e pr0­

vision 01 carptI1. lighting, and partillonl to
meet: NZART requirements. II .... too good
to ..ruse,and Il'le Counell acoepled the olI..­... ..........

ReIoccIlion look place in Febtua!y1M..-ch.

1985. ...ith tI'leGennI Sec.etary and I t.-n
01Up(ler Hull amaleu rs doing ..... necessary
atl'i(lCling down, shIlling atotIlce furn'lure,..
erecting of aheheI, and reIocalion 01 stod<
and records. GenSec NeYilla lelt the__

In no doutIIlha.l he coukl we NImf!WIf and
scre ...d riwe. equ. lIy.s ...e ll . a he eould
pound hta typewIiler or. indIIeCI. hoia Monoe..,

The reIociOt lOn has .llQw«llT"ll;qapKelor
Sloraoe oIlll1COOds. .1argef _1oJ di.
play of puDllcaliOnS, . nIl alSO a IeIt ....
101" Il'le display 01 tile NZART Honors Board.
conlesl ancl I ....rd. lrophies. anll ger-oer.1
memorallilia-

INDIA

NEW ZEALAND
o.J. tOnJa.-pm...Z12VR
$ Kan,>8d) Ao-d.-
~...ZHIar>a

A lew )'N'1I ago, the NZART Council dot-

g'NI de .1 10 pe<son nlll do...n herl, a nd tha
aRM Just adds to tne p~am !

Until ne_t time ... H.ve a g,a.t day from
Gu.nt.namo Bayl

U i.. ,ll s..~

3, Thlfu- V..KI IfDId

Po.t Bo. m
JI«kas600006...

Once-r couple at~1_ hams
COl ""egate IoJ _ 1 111 . gI&nI eyeball 050.
eduCatlQnal proglWTl. and buai_ ..-ing
all rolled inlOone. The etI'I AlIInc1ia Atna.leur
RIdio eor--tiOn (U I wnle tl'lllll lll ll(;hed.
uledlo< 2..tI'land25tl'l0l Augusl. 1985. • 1
Madfaa, 11Wd IargeSI c,ty In InIl... 1I prom-

~10 be a rnarnorabla_l- lFor_wftO
read tI'lIII tong . lIer ..... _I, oonalder 'I a
pre . ..... at .....I~ 01 tI'l9 TtI'leor->liOn in
I~'I

ThIII~IiQn, wf'IIch _ e .peel to be in­

augurated by M•. Rajr.-GandnlVU2RG. Prime
M,nlSler at India, Mil be the,,-'ng poinllo<
-'Y.Q\lllf1., at a1llhe licensed .....I....rs
In IncIia-ThI'lifSldlywlll_.numt>erollec­
lur.,. witl'l dernonllr.lions on . v.n' ~rrJe
k<ctInlQUftt auen .. AMTOt\ packet 1lfIti1ch­
Ing, SSTV, and eomputer-orienled activilieS.
Aleo 10 be d!M:ulll9d are t.... 1T"II;q mul'ldane
10pics sucl'l •• Ihe QSL Bu r. a u .nd Il'l e
liotnSjng ')'11«1'1.

In I high-tech conl...1 10 tI'le t'adiliQni1ll
technical programs, Ille aecollod day begins
...IIn a semln. r on ''Communications In the
Y.., 2lXXl." will'l emph..ison tp&ClI commu­
nicat lOns. Scientlal. and I'l. ms!rom the In­
dll n Space Resea ,ch Org.nllalion (ISRO)
wUl play . prominent parl In Ihis seminar,
which Is coaponeorecl by the Inslitule of En­
gineers (Indl.), Iha Instil ule o f Eleclron iCS
.ncI T~ecommun lc.tions Engl""",s ~ I ETE),

.ncI the Instlluteol Electric.l.nd Eleclronlca
Engl""",s IIEEE).

Tile partle lpants In I"'" bus iness meeting
in Ihe .1I",noon ...111 be nominees 0111'18 allil·
iated Cluba, ...nlch c. n ellnd one nominee 10'
ev8!Y 50 mflmbelllo r pan thereol. Th8 gia nta
among the!le c;ube... the louncersoci"lies,
tile Redia and Elecl ronlcs Society (Bombay).
the Mid... Amateu, Radio Soci"ty. and the
B.ngalora Amal eu' Rad iOClub , ThllY ill
e lecl a _ ,,_ecUII... commIUee.nd I .......

prealdentto succeed M. V. Cha uh.n VU2MV,
Indiealionl Ifl th.1 lhere ...111 I'lOl be many
takers for tl'lis position. ...nlc" now .equi res I

I. rge ah. .. ol t.... ineu mbenl'l lime.
The-.gistran ts not.Uend ingl.... buSiness

..-tlng..ill 'flewlprog.amol AR RLa nllW IA
'tldIoot--. ThI' •• l«Iic tory _ion will be­
gin ...11" lhe lntfQdUCllon of lhe new team
which ..III lead the Feder.liOn IoJ lhe ne.1
two )'fNIrs and ..III end "" In • ••!edic10f)' ad­
dress by a promll*ll angl_-h&m.

The c:or-.loon ...111 rNIl<e il poasible fOl"
lhe -.glslrantl tomalcheallsignsandYOiCeS
...,tI'l 1-. Witl'l hunchclll 01 new caJlaigna

acl.... on the~ '''is (:QUid~ be •
_.tlle • • perienc• .

AIUIlllcenM ta not .va)l.ble toanyone under
18;1'IQw........ once !he Morse leat . ncI Radio
Amilleu~ s Enmi.....tion are pass...... the ten­
I"'&'-old eanQptIf.tll any stalion under llUpe<'
Y\sion a ltha license 1'IQkier.

By thelimeyou read lnis, I wlllhave moved
t'IOufMl. The good news about tile nttW Ioo;a­

llon po miles _ I of London) ta II'IaI Il ta on
topol .l'llll..itl'lsomel. III.-slothe....The
b-' """'"" 1II11'1a11l'le lower III noI mool,'O. I
I'Iawt _ flI!f"" llI<'!ol<l ll'lat l.ae born wl.. an­
l.......u_ aultlcient.lthough Il'lave. "-­
log desi.. 10 lum 10 satellrt"" as Il'le w. y of
achie¥\ng Ox.

GUANTANAMO NAVAL BASE
TJm l,ldIM KG4rJl
0f1I. Guanl.n. mo. 80. 22
FPONewYor*NY~

AJthough you migh1 not believeil amateur
, Idio taaliwl and well.t !hellS Naval BaM in
Guantanamo Bay.Cuba..

The popul.lion 01 the flaw.1 base II cu' ,
renlly aboul 1000 POOP"'. ...ilh f,,_ th. n
10 Ilcene.ed h.ms. AITICJntl thaI group. ...e
have ......,-thing lrom Ncmc. 10 Ell tr•.
cl.ss Iicens.ees.

One 01 tl'l" uniqulI Ihings about beino .
h. m down nere is thill "'e do nol '.11undtlr
di.ecl FCC Jurlsdiclion. Our Ii<:" nael a,e
IlSue(1 by Ihe US Nava l ease, In Qnle. 10
rllCfll"" a KG. c.lI, ••a lid FCC license II
•equlred . Afle ' some . Imple paperwori<. a
KGot call IS issued . Yo u may serect your
o...n sulli • . p.ov;ding il Is t...o I"U"rs long
.nd Is nol cu rr" ntly eeuve. Thu a w" h.""
IMe KG.. "2 by 2" call-Iette. asslgnmllnt.

Along the seme lines , au' I..quern::y ar­
rcceucee do '101 lollow 1M sland••d FCC
bana ptan. We are pe.ml tted 10 operate
SSB In m.ny parts 01 the US CW b.nds. II
Is therelo'e pe.lectly le ga l lo r uS 10 coer­
ate sse in Ihlll5-mele. Novice band.

Guanlanamo Bay (or Gilmo. as moal 01 Ull
c.1I il) is dill"..nt h om most cmer OXa'"as.
We ••e on • 48-sq ua..,.,-n1i1l rock ...ith 11111"
more than cor.1 dual 10 d. ive grou nd rods

InIO.Making matters~. our. "",age ra in­
1111placesuS in tilea ridzone,wllh mosl 01Ille
nlln comlng .1I al one time during the r.iny
sellon. The 9O<legff!<'! temperal ures Ihen
bike the g.ound to • •ock h. rd neas , II Is
someUmes I chili ang e 10 inslall. good
ground ing s.,.. tem!

One of lhecontinulng problems _ have . t
G;tmo ill the l'ligl'llufTlO'Yef 01 pe<3Of'IneI. The
_age lengtI'l 01Slay ill12 .,.,..II'lS il you ...
sing'" 01" 2.. rnonltls il you. family Is along IoJ
tt>e 1OtH.1I you are. emil.", like myself. 'fOU"
IOU' IIIlndv1lnite. II Is l....eIooe -V d,lllcult
to I<eepan~iZedclub s taliOn going. not
to "",,"liOn Il'le I'leallactIII of OSL earos gel­

lIng to the PlOP« person.
Our aSL mln.ger, Ch .rlle C.mpbell

KGotCC. is .......,..busy trying tololwardal lol
tt>e KGot e.atda. 1I is. _-ending ball'" witI'l
..... rvnber of people enlering ilIId INYing

Glttno' So pleaM be patienl "'11'1 '"l)9C1 10
eatda from Ilo>c 73.ltsornellfTl8S I_ . wni..
to lOl"ward youreatda 10troe propel' place!

GuantanamoBaymaybe iaolaled.butam.
.tau••adIo keeps US in lauch wltI'l tt>e rest at
tha wond. Some 01our air lime is s.penl~
nong phOne palches 01" !llCl'ledu1e:!l bacI< to Il'le

St.t"". PINs'I respect our lreQue<w,:y at "'II
1_and refraif'lfrom breaking in lor I Signal

report. Hearing from OUr families means •

73

GREAT BRITAIN
Je" M. , fYtd (J4EJA
J2 w. 1dott Helgh/.
H. ..,.y Hill. cam_,
Sumoy GUI7 JAJQ
Eng/' Itd

1,m .bkl to oplJn this ••port with eome
,,,ally good new. thlt r,flect. the , .eel·
lent wOf\< (\QnCI by the Radio Society 01
Grell Brit.ln in .ltl>llMnling tn, UK ••dig
I m' leu' population . The UK II to be Itle
first COtlniry In Europe wit h . permlll8nt
n.e., 2~ou r&-pe t-d.y) .11oc.tlon In tha so.
MHz (6-mfltar) b.nd.

The Mlnlate . 01St ale 01Induatry a nd In·
lormallo n Tec hnology. Mr. Geofl.ay Pattie.
.ecenlly made a ala te me nt ln th e House 01
Commona .bout tha lul u.e pia", nls de'
partme nt has lor tha t p. rt 01 Ihe VHF
spectrum know n as Ba nd s I .nd III. His
ata tementlncluded th a following de lln lla
•" Ie 'ern::e to 6 mete.e ,

••• 1am conscloue tha t tile Inlerlm Me.·
•Ima n Repo<1 'ecommended that Ille . a·
dlo .maleu......ee atIould be given an
• lIoc. tlOn In tile Band I .nd I a m ttler.
lore Pf()I>OOing to IUIIII th.t r«:omman­
d. tlOn by .lIoc.tlng tile band 50 10 50.5
MHz to .adioamateurs.
You wil l rec .1I tMt 10 dal. thflfa has been

lIOfn9 5O-MHz activity In the UK with . 110&-

Iecled populatlOn ol teurs havlng accns
to ..... band.t cer'C.in tl 01 tile day.

Agre.atdNlol"""'" wlllhave tobedonebe­
10<. alloc.atlOn III n-.de gener.,ly av.ilable
• nd it rNIybeaomelimebelore Ille band gelS
crowded!Nol ..... lNstoltIlePloblem. is that
• numb&< 01 European eaun t.i" , Iill use
B. nd I lor b'CMIdcasllng ,nd t"el' " ' Ie ,lm
'-'-"-' be considered.

Anyone wishing 10 gel tile ....., latest
nttWS on tl'l iS . nd other UK amaleuHadlO
toples shOuld eall t.... RSGB'I Htladl+ne
New .~ on0707 ~12 (I.... lUll code
lrom the US is 1"" 707 58312).

A5O-MHz a1locatiOnavailalllelull llmlland
loaMUKoper.tors should _aome",1_·
Ing Pfopao.tion modes.t Ihi s Irequ&OCy
"""'d'I ...... not yet belIn fully ••plaJnec1

The RSGB5().MH,z beacon, GB3NHO. Me
beenhNrd regua.nyon ..... _ COUl 01the
us. Just lI'link what can be done wltl'l mora
paws and aomestacl<ed bNma'

The UK admini.tr.tion h.' .aeenlly de-
cided toopen up rtoyoungat.",aged 10
andU(I~aIyt minimum age .... 1").

Each month, 73 brings yo u
ham-radio news from around the
world. In this collec tion of re­
ports tram our foreign correspon­
den ts , we present the latest
news in DX, contests, and events.
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would lik.e to contribu te
to your country's colum n, write
to your country 's corresponden t
or to 73 MagaZine. Pine Street,
Peterb orough NH 03458. USA,
Attn: Perry Donham KW10.
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PACKET MADE

00
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Vancouver~rotoco 5. a ng
compatib le with most exJstlng Packet terminal node con­
trollers. Added features include both Bell 103 and 202
tones. and the ability to use the unit as a 1200 baud radio
modem without spedal protocols.

Ready:to Us

Kantronics Packet

Error free data co m m unication via computer makes Packet Radio technology exciting.
and the Kantronlcs Packet Communicator lets you~ In on the action.

dealer.



meeting w.s th e Rad lot&e hnlca l lnatlt ute .
The rust pres ident 01 PRAA, not·long· agel'
d eceased Pro lesso r Engineer J . nusz
GroSZkowskl, was el&eted a l this hlatorlc
assembly. The General Meellng 0 ' Prel'
mo ters was • eecond milestone 01 devel·
opment 01 PRA.A. alter the Flral COngreaa
of Promote,. ol lARU In 19Z>, wnere a Pol·
ish de leg. tlon w. s pr_ 1.

Sixty ye. rs of e.ls tence 0 ' ham aport in
Poland ..&fe ma<ked with good Ind bad
limes. tlut • conlinuous d_1oprnen1 of
shortw. .... lech nique. Polish n.m. beg.n
lhei. work on deYices wiln lriOdes, and
now some 01 lhem h. we a l IMir d i$ClOlll
conl raplions with microprot:euQrt;. TI'loey
hua tasl ed d ille re nt operaIO,.· tee n­
niq ues: ON. AM , sse, RTTY, SSTV. and as­
lablishing conlacts by .e'le(:lionS 'rom
Ina moon a nd tn rougn ar1llielll ..telm...

Pollan radio arnaleura na.ve many ..
merTlbrar>CeS of tl'teir activIty, among otner
tnil'lg$ priee\es$ documenl. 01 the joInl
acllon wilh lhe Allied N.llona "","ng the
Seeond World War. The diltriCl board 01
PRA.A In ~Iowice as a Ilrslln PoIlnd ap.
poinled an Histonc;"l Commission with an
otIjective limed II lite compiling of docu­
menls and tol<en.s of remembra..e.. Unlor·
t """tely. d illicuh IlOuIing eoncIllionl II

PRA.A headquarters In WIfSI.. ninderad
semng up • cent.a! museum unlll now,
&It nevertheI\I$$, I ..... history ol Pollan
radio arnateulS should be 1~.ltabIe in the
MUff!. TO pay honor 10 the besl Polish r.
d io amaleulS, lhe best el"t>s .ra 10 be
given lhe namea 01 these 1tamI. Tile eal~

signa ol famous Polish .adio amalaura
will not be a walded 10 a nybody,

One of Ihe moat actl.... a nd meri lortous
PoIlah hams, lhe ~ie.presldenl 01 PRA..A..
Jullusz SChmIdt SP3A.Uz, died on OCt.x.r
27, 198<1. He was a born him, a OX·hunler.
Among his nu merous pu blie inlliatlves we
ca n call to mind was the SPOX Con !er·
eree in Now. Sol {his nll l.... to wnl. org.·
nlZed by nlm.

So muc h hls lory! WhO will conduc l thla
necess.ery and ullflful work ne ol? The re
are .Iready 5,050 nceneee Indl~ldual hama
. nd 46ll club stallone In Poland. Amo ng
the m are many hama engaged In rese..c~
a nd cevetoprnant c t Ihla lantastlc sport ,
The " D""elopment Fund o t Radio" has
been set up la te ly. II wili gj. e tinanc la l .Id
10 weaker c lubs a nd promole In.estme nla.

Polish a ma le u' s h .~e l. ke n pa rt (or will)
In the 'o llowlng inte rn. Hon.1 rad io ama·
teur co ntests th is year:
I. SPOXcenteer {ew) 6- 1 ApriL
2. CO WoN WPX Conlest (CW) 25-26 May.
3. CO MIR (M) 11 - 12 May.
4. All Asian Contest (SSB) 15-16 June.
5. IARU Rad losporl (101) 13-1. July.
6. WA E OX ConleSI (ew) 2.-25 August.
7. All Asian OX Conlesl lSSBI 2.- 25 A...
gust.
a WAE OX Contests (SSB) 14·15 Sept.....

""9. co WN OX Conlest (SSB) ~27 OCto-,..
10. CO WW OX Conlesl (CW) 23-2. Nel'

-""

PORTUGAL
Luil ~i9ua1 de ScuM CUU£
PO Box 32
S. Joao do £ s lorll l 7tl5
Porfug. '

Hi!
This time *8 s Ian w,th ....nora In U.

borL" is .Iw,~ nica when *8 h.ve c"'"'
encou"ters with old Iriend..

Last Apn~ ..e had Fra nk RoM WITIV

DU1JMG THE BOUNCER

JO$& Ma rlGonlallZ haa been . ham sinea
the I.te 196Oa. He t\Ia been the presklenl 01
lne P!'I llIpplne Am. teu, Rad io Assocl.lion
IwiCI ln the pall. and cu..enlly I. the OlI-Ia nd
IARU Region III ,epa.., ,t.live, Joe Is veryao;.

li~a in .lI lac.1I 01 na m ,ad lo - s.le ilite.
RTTY. IlOw-tean.and OXlng. He used lobean
aYId eonl"I"". tlul tIecau.. of h;a recording
buai_ oDltgallorla. he fa now IUa! content
witll C/'Ied<inQlntO Itle SEANET and lhe Ill­
fomaI Mabunay net. &II when time permlta,
uauallyintlleearfydaytighlhou~Joewilloc·

Claion.lly ..o.k Eu.o".n OX. ere.ting
pileups for _II hou'..

OU1JMGhastIeerIl~lalln tna CUI·

I1ItIIIlcenM ItruclUflng of the OU l>ams- The
eur<enl OUIOVlOWll'efi~eatwhiet'lrepe nl
tllellcer.eClaMofltleoperlto<l_.<esU!I
of 11_changea. Joe and h;a gracious and
_,lui XYLoften nave ..tertalned YllIiting
O¥fillflaa haml and often accommod.ted
tnem In"*, home OT1-l . OU1JMG t\Ia-.

tne unoIlicial and OtIicialObeeo... of "'" OU
..",,-.eepeciallyon2 rnete<s, wt'lereltlen!l

... a lot ot Illegal ClP"'lt~He canoft.... De
'-II giYlng lIem w....klQll to ~MgaI intJUd.
_ -l'Iefqtnank:knama. 1hIBounce<.-

Joe has been in tile Inlematlonlllilmallghl
tately bec.._ of hia technlcalaxper!l.... In
audIOand \'IOeo) lechnology. Hto has been ..
!lined I)y tIIiI court and commiS8lon irMest~

Oiling lhe ......lna llOfl of Benigno Aquino.
Ille OllP06ition leader of It'Ie PhlII~ H;a
cUtl"enl testimony and wIdeo and .udio .,...
hancemeut 01 tile many tapea made during
lha ....ssinallon by d,lIeranl press.nd
wires aenrI<:ea Ilave contradicled lhe QIl)¥OIrJ>.

menl poeition .nd . opl.nalionll o.lhe...........
slnalion.

POLAND
J.rly Szymcze~

78-200 Ble/ogerd
Bucz~a 2f3
PoI."d

Fl lly · l l~ e yea ra h.ve . Ire . d y p.ssed
alnce the Gener.1 Meel lng 01 PRA,A took
pllce "" Febru a ry 22, 1930. The meeling
galhe/ad HiO de pu tlea re preaenllng 352
mem~/s 01 Pollah radio a mateur clubs ,
Among the delegltea we re . lew licensed
l enderl, and o lhera were unllcenae d
leJKIerl and monllors. Promoler o . the

queney to accommod. te a nyone wisnlng to
land I ouosc.

Jou loI. ,,-Gonz..lez DU1J~G.put p"'-..tol PARAart</cunerrtly t,.Phil~_.-t.
li.e tolARURegIon III.

FT·290 and a hom&-brewlhybrld 'epeat&f.nd
~arKlua VHF anle nnas. The rapeilter WIS Of>"
erational ln 1983 bu t w.s oul 0' service in lhe
laller part 011984 due to lack 01spa'e pariS,
(Spare parta are Ilard 10come by here In l)U.
I.nd; they h.welobeorder"'-' lrom the US.lnd
sometimes it is easier 10 order it by .sklng
anyonegoing 10theStaies lo buythe panaon
thei r way back 10 0lJ.l.and!1 The e lub la~
lemplab ng whethor 10 buy or 'abrlcate a du­
p1e.er SO trlat only one antenna would be In
UN aotrlalsomeol<lUl' repeal"'....lled pr0b­

lema WOUld be...-l. (A..nyelubor individual
back sl.teside c¥e to donale or ael1 a used
0I'Wl. byanydlance?)

sr-;ng atlOuI repeaters. Engr. san Juan
of tile Nallonlll T&IeCOI ' . ' lUnleatlona Com­
minlonhasdratted mernecnan;csolrepeal­
.. regul.tions, fr\IQ o--.cy .lloe.allona. and
plo:>edu"", to be usedby hiSoflice tolnspect
.liQooeed _1«OPeralion in It'Ieeoutltty.1
nave met Engr. san Juan on many an ecce­
IfOR, and hehas lold me lI'Ial mosloftnaclub
_tera in tna country are Mlllegal.... He
added lI'Iatmost of them nawe Wed IIl(IIIca­
bona bull\r1e not-.inspected yet by I\fa
oil_and unlll !f'ley nave PI"ed theiI' in­
spection, lhIfy art! not allOwed 10 operate.

This .,..- marl<s tile 52nd~ 01
At.RA ltI\a PhIlippine A.matlUl Radio Asaoc;t.

.I~ The 22 11dio etubs sffiliated will tie In

. ttendance tor a .-e\ing at tile Quezon City
Sporta Cenler. 0U70f', tile incumbent pteaI­
dent, haspromiaedan.ftemoonand-wng
0111'1& U$UaI dill "",Ie, etal and also a ~ong
-about tomeIhing.- The - """",ming·' will be

lhe mUoCh l"liclpated .estrucluring o lIn.
.lill·unreSOI~ednational organl:ation. I
WOUId lil<e 10 _ solidarity ramer tllan tile
At.RA VI. PCARSdebille . It>eliewlll'lal reao<v­

Ing It'IiI ploblem would Iosler not only soI~

darity among the OU h.ma but also get lhe
..heel. roiling '0' sol~lngOlhe.lmport.nt
problema besetti ng Phili ppine r.dlo .ma·.-

Another thing 10 come out of the "Grand
Eyeb.II" : a p ro posa l l o r a h.m~en tl on

c haired by our in de t.tlg a bl e ' rle nd R.ul
Duque OU1OUE, who Is a lao known In l)U.
land IS Mis le r Repeal"" lor obv lou. reasona.
The las l ha mvenllon was held In Me tro-Ma·
n lla In 1ll83. Rau l and his dyn a m ic g ro up
made IIsuccessful,a nd thls one, lo behe ld In
Quezon City sometime In February, may be
even more promlalng.nd excillng ,10 say lhe
Ie.at. I flue.. OU1aUE has earned himse l!
. nother tille-this one being " Mr. H.m~en­

lion."
Tha inform.1 Mabuh. y ret at t•.265 MHz

w.a back a ga in at U OOZ d uring Ihe lale
apnng and summer when a lmospneric coo­
dllion a were m uch better. But Ihe ' ..ored
lime w.a uauall y ar o u nd 2230Z . whe re
WB5 LBJ IOU6 . nd company we re on he·

PHILIPPINES
Leo M,Alm.lIm WA6LOSIDU2
t(J(J98 K"'flht OrIve
Sell Diego CA921211

Hello 19a1 n. ""8<)IQne. I.m back .g.ln In
l)U.land, H&fe la . beia led ,eport!

8tl'o ra de parting S.n Oiego. I r&eel.ed
lhree coplea 0 ' Tha Amateur Radio World
Irom OU5-I.nd, It aeema lhlt thla ' Ine magll­
zl ne Is wh. l the . mateur-radlo communlly in
OlI-Iand needs: il ialn lonn.tive .nd proyldea
tor the needa ol lhe local ham popul.lOn in
both lechnical and generalilam In'ormalion.

I . rrIYed Chrlatmas o.y .nd w. a whisked
cui of Immlgr.lion .nd euatOn'll in record
lime. No hanleand no Daggagecheck!What
II more amazing II In.,,,, .tao made lhe &s­
mile IoutnllYlrom lhe al'lXH'! to Cla", AI_
In recon:t Ii"..,.. There w.. notrlffiC in atgh t!
G.-lllmad mil 0I'Wl light

llmmedlately _10 1~1O 101Hz 10 let ttoe
guya know that I WII bacl< in lown. Dodo
OU2CCK .nd R.lph KA688K10W2 we,e
tnerlllOg<MI me. I.... Iold trial <lUl'etub-st.
tlon licerlM .... uplor_al. whod'l"-'I
reinspecloon of tna Itallon and the station'a
log bylnspeclors '"'"' me NlioonalTall cwn.
rnuniClbonl CornrniuIon- V-. g.ang. til.. II
done ~.,..-.sw.e. I lett. lhe club station
lDX2F} wlS ...- lram It'Ie ca.rme<,te "'loI­
Pitallomepo d ..tealOungca·I Furn<t .....
Store. aboul • mlle.nd I h.lf .w.y, Tony
Oungca. wno I. Iwail lngnlll~10 ep.
wale , has gracIOusly let Ille Club s,te be

one 01 "'I unulled ottlees.
The club ltatlon oonsIal. of an old Heeth­

krtOX-2lItransminer and ",0 and an _ ....~
_OraI<e28lStllealaloon~. The HF
anl_aremultl .11...... I\~poIaatorolO,20.
and 15met...... ForVHF. lheelub has. V-..

~-'Conl...._ ~MIon., ZJrIUJI.U

The OjWallon ot • _Ial elull alation In
naoclatlon wltll the conlentnee ulllng tile
cal laign ZM6ARU tor tile petlOd~ 18~
bet .... alae approved by tl'lt Zl ....a lory-

eoun trle••t tM ccntereoce. Tney will be
granted a tempOrllJ)' am.teur transmitting II·
een"" lor tl'leperlod 10-30 NQ\/&mDe, lor VHF
haJld.he.ld t ran~ provK1ecl tnose ,epre­
sentatlves and deleg.tes hold. CUffent &m­

.teu' license luued by their admlnl.tr.tOn.
_ II tllat admlniatrltOn does J10I n.ve ..
clproc.llicen.ing ....ngemenl. wlln N_

ZealaJKI. Repre"ntati~el Irom eouMrle'
Ihat Ilawe reclproeat Ile«l&Ing atlangernenla
with N_ZNland ..ill.ec:eiwethe nonnatpnv.
ileges app<wnate 10 the quali llealOn they
I'lo'd inthe_way..they"""OUkl.."h.nor·
mal IIl(IIleatiOn lo< reclp<OO;all~ng II·

r"lQMl&O,l..
Top<orldesomedlltineU"",,1 to<_

apeci&llloe< 1111. call1lgn& ...11 be alloealed
'"'"' the .-iN commencing ZltZAA. It ..,II
be the Iiratt.......I_..t.-and-.
~t.. 10 an tAFIJ reglonlll conleoencel\rle
~ Ilceo 0Md to ope<ate on the~__

though on.restrlcted Daais. Indeed aunlque
OCCllion.. conceuion 0IIhicIt ahoukl be I<n­
~ 10 the hobby ... IOIhOIe, and • ...,
oou.enienl ....angemenllo< the delegates

and rep<lIenl&l~ '"'"' <lUI' oweo "fl.
tem"....

Sged&1 ZJlI PteIb

In .ecogniliOn 011 Imp(lft• ..e. ol 1t'''1

conte<ence 10 Zl t In general, Ille
_lNIand Pwt Office has g__ approwal
10< It'IeuMby _lied NewZIi&Iand .....t_
statlOOll of the lM pm,x lo<"'" P'Iriod 1 Qe.
tobe< 19l115 10 31 0eceTIbe< 19l1151nelusl¥e.
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•yes
eGift

ency

It relays valuable information, has a built-in repeater, and will bring joy to
every ham on your gift list. It's a subscription to 73 for Radio Amateurs
. . .the pertect present for year-round enjoyment.

When you send someone 73, you're sending more than just a great maga-
zine w~h great articles. Every month, 73 is also:

• A valuable and reliable source for new equipment information.

• A storehouse of do-it-yourself weekend gadgets and complex projects.

• A complete catalog of hobby equipment-everything from satefite sys­
tems to microcomputer interfaces.

This is the year to send your favorite ham a message worth receiving. Send
a year of 73 for just $19.97-12 issues at 33% off the newsstand price! To
order, simply return the coupon, or caJl l -80D-258-5473 . (In NH, dial 1-924­
9471.)

This Year,
Make It A Gift Subscription To 73

Give
t

ith
Fre

-----------------------------------
YES! I Want To Give A Great Gift This Year. Please send a 73 gift subscription
10 the person named below. I'll pay $19.97 for 12 issues-a 33% savings-but I won't be billed until after the
holidays.

o Payment Enclosed 0 Bill Me
Please make chocks payable to 73,

Gift Recipient My Name

Address Address

City State Zip City Stale

C!nda & Me>ooo $2297, 1 ;ear crty, us fl.rds aawn 00 us barl<, Rlreigl sceece $39.97. 1 j'lH oriy, us1\n:E <Ia'Ml 00 us bank, Foreig> Annal, pease J<qlIre
GIl~ begin WIlt1 "" rnt oMIlaI:ie isa.oa d 1006.

CW Communications/Peterborough· PO Box 931 • Farmingdale, NY 11737

Zip

65NR6



and h la 1000 ly 110 11•. I,.n•. do wn h. , . with
u• . we we' . very ha ppy for Ihal. Fra nk I.
a n old 1,I.nd and we 've had. good meet­
Ing hll", He I. one 01 the lew foreign
h.m. who has lal kad 10 468 Portugull&e
sla llon. (38 1 ca'd' re<:eivad). wUh lhe 101·
lowing KOfIl'

Portugal (CTI!CT4)_24ot ContK I• • 11111
conllrmed.

.t.rorea I• . ICT2)-35 contKI• . 30 con­
lirmed.

',hdel' l (CT3)-14 conl.ct•. 12 een­
Ilrmed.

Angol. t.~.cFl6l-160 conlK Is. 81 c0n­

firmed.
Mozambique t.~.cR1}-59conlKIS. 52

conllrmed.
C&(llI VfIIde I• . (e~-CR4)- IO conlaclS. 8

conllrmed.
S. Tome Is. j• • -CRSt-2 conlacl. con­,-
And 1 conflm\fld conlacl each IOf EJ;.

Portug_ Gul_ (• • -CA3l. Timor Is. te~·

~ Goa I... C. ' -CI'6l. and Macau (ex.

""""Well, of~ !hll II • big _ 101.
loreign .1.lion, not 10 menllon 11>11 dwen.
of . ...rds 1>11 has around 11>11 ... 11• • and
iMlIne pIaq_ 100.

Wtlll. ln Uabon. Frank and 1..- ......Ied

aome Inl....llng placet, '"'" Oldf~..
and -.l In 11>11 toutt>emmoll PfO'IInce,
lI>e Algarle. lor • ahOrt ....It. Thele I•• 101
of Moortah Inlluenoa In arct'Iltacl.....nd

lOlk (lu,se .. WfIoII .. 1n "'able word. In 1M
local dialect. They fIIlJoyeC! 11>11 local cu~

81ne• • nd kwed ll>e Portug_ ..'(II.....
. nct>oriea. • nd 0It>er good diahn of Iha l
a'lN- We Io¥ed h....11{1 Fra nk .nd I.­
..iln us. and _ ..ill 110111 lor &nOlt>er trip.

II yours I. I lamlly 01 ..... lfII .por1• • II
lan 'l flUy 10 lind • beltfll placll lor you.
WIllie tt>erll. .sk tor "madronl>o" HOW'·
_. don'l drink 100 mucn or you ..III be
II>e besl .lngIIIln lhe wO'ld. (Hq

SILENT KEY

wlln g'eal '''lI'el we we re lnfonneet Ih.1
J . ime G r. c las CT10F. k nown IS J im.
pa.!loltd . ...y 1.11 April. Gradu. ted In Elec­
lrica l Enginee,lng. Ji m wlS very . cl ive OIl

Ihe b.nd. almost eve ry morn ing, In ema·
l&\I r ,.dio 101 mlny yelr•• h. was e lec ted
10 the pre.ldency 01 JlEP (Jlede do. Em.
Ino,es Po,lugu" n) fo , e bo ut th , n
ya. ... J im also m.n.ged Ihe following du o
nee: OSL manager lor Ihe Portugue.. Bu·
reau a 11 a. VHF ma nager. a m"mbe'
o f &ever.1 O' king group., .nd Iina lly.• li·
a l.o n o llicer 10 ' IAJlU. He al w.ys .c·
ce plad .lllhose dulles wun g'esl respecl
and. sense o f respon.lbillty.

We ahall min hea,ing Jim c.1II11{1 CO on
the 2O-meter band ••rly momlng•.

FraIM Ro- WH/lI l ining. 1Ir>d C T4UE.

(Piloto by C1.fUEJ

day 10 Frid. y 3:30 .m 10 1;00 am. .nd
salunSay. Sunday, and holidaya 11:30 am
10 1;00 am (local time).

In one 01 llle ahOwrOOm. 01 Ihis bu ild­
III{I we hed • Cllancfl to ooserve .n e~hibl­

lion C4>Iebrll ill{l tl>e 60th anni.......ry 01
broadelSI radio In Port"",!. In Ihl. _I
. e.....1 .nl lque. "'e ' e ene..n . • nd "e
could~I IhtI old days 01 radIO acll'iily.
An updaled wosion 01 a compacl la_
d isk could be _ , 100.

In. quick ..-l.II, ..ellPP'eclllled ll>e fol·
lowing .ppa"lu• . I kna..-. guys. Ih.1 some
01 you would like 10 h...e thtlstl Ihlng , In
your ah.c k. (HLJ

• A recOldlng mach ine made by P,""lo
Aecordlll{l CoIp.• Iype GN "'ie. 01916.
• A mlgnelic no,n IOf public eucreee.
m.d" In 1930 (5 1001 high).
• A 'eco'dlng machine m"d" by T" I,,' un.
k" n. mod. 19. • old In 1951_
• An old but nice G,,,mopllonog,,,ph, Edi­
SOn .tandard, model A, made in 1903.
• A 1I0,e tg ra ph z phonograph, a pring
d,iva , m"de in 1894.
• A Ph illpa microphone, N, 4210, madto in
1930 (aa big as you, linear amplifier).
• A Slem radio recelvef. model 2444g.
milde In 1929.
• Anolh" , nice 'ecel..e' maC!tl by "'urphy.
all,l"a N,266616.
• A reat .nlique SCott ,ecelv"" se, llIa E
692,5 x 4 fl.
• A cryatal·set ,ecei..er WISI made. Pfob­
ably In 1935. (Thla waa a aim pie lorm 01

' ece lving . ppal.tua In Ihe ea , ly day. of
b,oadcastlng. ualng • crystal louching a
met.1 wl,e as Ihe 'ecWler.)
• A .uperhele,odyne "cel.er made In

""Well, II was .n Inle re . tlng _nl-Iual
10 remembfll lhtl old dlyl of the beginning
01 Ihl. can lury. Bell_ It or not. aome o f
lhose ..ooden bo.es we re '·porta ble" A.

I linal cammer" ....e &11110' homemade ,to·
eei.... buill In .n emply h, m c.n! Thl. was
made by CT1FT tlaCk In 1931.

ARCL

Orlce ag,ln. _ are gl'iill{l aome more

newl 01 anolt>er .aaoclatlon Ol'adlo &fII­

aleu.. _ r.-. ....., U$OOfI.
ARCl . land. tor Anoclacao de Radio­

amador.. c)o COncatho de louf.... Thi• • •
aoelal lon 110&$ lounded J&f\U&I)' 'n. 1983.
Al II>e time oIlhi ' illng. 62 membflll ;ore
n.led. , II o t lhem nh. big .mounl of en-
Irw~um 10 cany on llle _.1acli..I,,"
dunll{l lne yea'. A1_ conl"11-.lmIIde
on VHF .nd HF, lhe "II one with g'eal-Baock In 1e83lhey .....t on. OXpad,liOn
to s.n-a da lou.. l\..OUII& Hill), and lrom
lhere Ihey WOIt.ed many .!/IliOn. on VHF
.nd Ila... made • 3O-minute rno;:I'Yie show·
IlI{Iallll>e h.m acll'iily while on ll>e Hilt.

DurlII{I Ihl. yMI • perma......1 ....rd
.... IHued known •• 04ploma VfIIde da
ARCL.. Hr'll 10 .11 lhoee ..no carty OUl lhe
following rulll&:

V.lld conlacll wilh ..,Ilona in Ille mu­
nICipality of lou.... u8l11{1 permllted ham
l'flqUIIfICIe& In IhtI lol lowlng modes: CWo
AM, .nd SSB. .. IIh dlll_nl ......'d. lor
each mode.

Conlact. wllh mobile or port.bIe sl.
tiona ..ill b& ...lId, bu t Oflly wllh hama 1Iv­
IlI{I ln Ih.t municipality.

Only contacll m.de . lIer II'Hl 21th 01
J.nu.ry 01 1965 ...ill counl lor Ihl••w. rd.

To .pply, please MInd • cerll fled lIal 01
conl.ctl (1I.t m.y be cerllfled by • club
...tlon 01 Ih'lIlIlicenHd 'Idlo a m.l" u"').

Wh"n sending Ihe log., remembef Ihe
ope,,,to". nam., QTH, callalgn, dale of
Ihe cont"cl. tim" (UTC), a nd t,anamiaaion
mode.

Awa,d. will be senl I,ee o f cha,g" fo,
h . m a 1I ..ln g In P o rt u g a l, "'ade ira , 0 '
Azor" a o nly, Ali the Olh" ,., please inclUde
.. IJlC. fo , the mall c harg"a,

Sla liOfl. loc.Ied In Portugal 0' Spa in
a ho uld ma ke a 101.1 &Core 01 15 points al
lellt (.ee below).

Slalloni in olhe ' Eu' ope,n count,les
'l'>Ould mike 6 point• .

SIallOflI lrom Olhe, COfltlnllnts: A mini ·
mum 016 polnts I' , eq ulred .

For t ~1I SWL., ••me II .bo..-e.
The lICOfe l. oblained acco'dill{1 10 the

lollowing: ARCL club s tatioo. whe n acllva ,
will gi..e 4 po ints ; a ny AJlCL membe, will
gi..e 2 poin la. a nd noomembe'a living In
the aame munic ipailly will gi..e 1 ooint.

Conlacts wllh Ihe same "Ilion will no l
be cona ldll'ed even If In . dm,,' e nl band .

For any other into Of when . pplyl"ll .
send your eequest 10 AJlCL.. PO eo. 148.
26n O<I;"-"Ial CodtIx. Portugal.

REDE OOS EMISSORES PORTUGUESES

JlEP haB pres.ented it. annual report. and
_can passon thelollowlng:

Rule.: seve,.1 a tte m pl . were m/lda for
changea 01 a!llw maners. but they haven1
fflt&Ched any.'<c 1 TheI.lkabet .","l1'1f1
local admInist'a tiOn and REP~'t been
-vgood, no. e .", JlEP. ~01 dll8ClOfl

'"'Ofl1 cI'wIge " Bingle word oIl1'1f1 pIOpOUla
~Itod tor the ,allfiCallonol IhIt "'....

[).JfI to me .le' "P 01 me fl>.peI lI>e
"., ibefSl"lip 1M IIaa been IncteAed. aincfI
Janu&fY oIlhis ,..... ThIadflci'llon .... po.­
-,led in the last General h. Mlfy held In

Janu&fY, and egreed to by lI>e mNtinO- The
auoc:iCllhon IIaa suffered. roc""'II.1rom de­
layolcluesP&Y"*'lsby_.,.,_",The
IoI4tIlIfTIOUIII duolls ct<:Be to USS1;en

Special an_ion ...as """'" 10 VHF and
UHF repealers. Some 01Ihese IIgs, being
WOIked on IigtII now. will be h;ghIy implooed

lor lirst·c1asa Qgef.IiOn In Ihe lulufe. The
VHF.\JHF repeatllf groups II&WI been WOIt..
Ing on thi. projIIct owiIh gr_ enlhusiasm.

The QSl SfII'\'ice is up dale; d,.Inbut\on is
handled as soon as pacl<a are I-"<ell Irom
llle posl office. This is. 'fOlunl_ baaII job.

and membIIrs might get IhIIi' carda al Jl£P I
headqUllflIlfS alInost dally.

VIIfY soonaGeneral ASSIIfT\tll~..ill beheld.
and among othIIf agenda Ilema wlll be an
elecliOn oIofficer$, More onth l. I. Ier.

PQRTUQUESElOPSCORES

The lasl ......... (Januaf)'l lelll ua Illal tl>e pc­
altlon 01 Portuguese hama in ee OXCC. I. as
follows(numberaol counl""):CT1FL- 331.
CT1BH-330, CTlUE-324. CT1RM-311.
CT1lJA-310, CT1XKA-305. CT3BM- 265.
CT2CE-253. CHIB-251. CH JlH-223,
CH NH_219. CT2DF- 203. CT2CQ-2Q1,
and CT1VY-200.

INtI were also happy 10 read that CTI FLis
lhe 52nd ham who recei..e<l Ihe5-Band WAl!
Aha rd lob the-se days.

EOPCONTEST

A cele b' atlon o f the 9th a nnlvera. ry 01
the con tes l of the EDP (Elec t,lcldade de
Porluga l_lhe s la ta com pany Ihll .upef·
..Ise. and supplies elecl,iclly 10 the who le
countfY) wsa he ld lasl Jun", with Ihe . pe­
c lal call, CT5EOP. Th" y w" ' e ac tl..e OIl 40

a nd 80 melBfa. too.

I

eo YEARS OF BROADCAST

RADIO IN PO RTUGAL

Celebr.Ung Ihe 60Ih .nnlver• • ,y 01
bfOadc&sl ,edlo In Portug.al• • n • • n lbllion
110" held lasl May In one 01 lhe new Poel
. nd Tltlecommunleal lonl bulldl~ known
.. fotum PIcoaa. or Edlliclo daa TeIfICo.
munlcacoe. , I IIua lad n.Uway belw..n
Saldanha and M &Il:I....... PombO",~
.i l e 1I.bOn·. Sn.rllon HOlel (II Ihal
helP&l, IIle_real lube 1I111on I. Plcoaa.

Forum Ia ju.1 lhe fI...., Ihlll{l _ Ila...
connecled wllh Ihe Cktpartmenl of T...
communlutiona. It Ia • line~ 01 .,.
ch lleclu ' • . Th. ' . . ..... , ...Cli ..lh•• • ' .
held durlng lhe Y'fIV, II I• • Iao uMd lor
conor-. mln l4xh lb" lonI. for 4emor'r
.1 ,.11on PVlPc III . genIIIal ..-tlnga. etc .
Be~o"d all Ihl',. compIet. mtdl. MMce
mlghl be uMd by lI>e conor.... n. _ .
'IIceI ... \'Ideo ptOjectlonl, \'Ideo rec0rd-
Ing&. 1'_ latl"ll machl.-, lelex, pI'IOI....
rltPfOlll'fIl)h~. and • fi..t< IoICret ..
For tweak U'nes. _ Ila coif.. &hoP
..ith aupertl ....1...

Forum Ia open -... daY' .......... Mon-

",..
VtSlTQRS IN US8Of,I

Once again 1''IfI __ an Old Irlend. EbfIJ·

I'lard SchtJtz 0l2MCM and pari 01 hia lamlly
came 10Po<tugal lOf IhIIi' aummer holidays.
Nice \'is ll. but we e lmosl go! in lrouble wllh
theGerman~ thel EbfIIhan:lbroughl tome
asagilt. Thestuffls ....lygood.but In a .....l·
lerolminut.... _ , Hi' Hi!

SWEDEN
~W~SM«X>P

F~IO

S-I5600 NykYam
5_

lOST HAM UCfH SE

A recent IllCidllool...-t>en. Swedrah hamgo!

his license revoked on the IpoIIOI one re.-.
and hi. hand-l>eld 2m-FM rig conllacalad.
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Terms:
Prices Do Not Include Shipping .
Price and Availability Subject to

Change Without Notice
UPS COD '2.so Per Package

the
HAMSTATION

P.o. Box 4405
220 N. Fulton Ave.
Evansville, IN 4n10
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lin got the Swedish ham populallon con­........
The Inc klent look place at a ham Ilea mar·

keI_ R"P' III ,lal","fromT~etll""Na­

lion" S ... d l.h Te lecommun lc.l lo n .
AdrnlnIttrallon • our FCC! __ InvI1Id to
__ _ ll'l(lI)IIaunittor~lsticatlld"­

...._ II.1n lIla,.,;oheld.T1'ley "~ln¥it«l
llea-mafl<et .....1t0ft; to gel their 2m ha",,"
1IeId. clMc kld out for P'O" ible . ,""rIou.
_ 111 ' )t'&,ete. Thi$ ..u.~to lPI'II<.a p,b

IIc-fNIIon-.
0... !-"ow ...... handIId O'fel' his 100M2E

to_ollila,.... ..tall\oestrornT~

wtIoallO lea .......opwator.(The E.,..;gn.alor
..-.. thal lhI unIlll • -.Ion lor lila Euft).

PMfI"*'<at and~ 14ol-1<106MHz.)I1 ..as

noflcld, no..e ...r, ttlalltlla partlcula, unit
..II modUied 10 cover 140 through 150
MHz- *,,1chIe _,Iodo. FIeuoN lor milt·
Ing lNe klnd 01 modlflcallon could be. •.g..
lila *IIh to CO¥'lII' the whoII band pennll1ld.
1......14$I.Utz,.-Ith a reclprocllllcenM duro
Ing .. upoomIng trip 10 the USA. the -.IIh 10
~t.nOUllida the ......~ the In llonol
..-.g lila unit together with a t lor
432 MHzIn otdIIttoget prgper_age. ale.
Onthe spot, In frontof $Oml r-IyOtrlar'*
low _ tMn, thlll modified unit .... conflt.
ea:tld and theOWflel'a ...... 1Iceo_ lInI!wIdl­

alely...-okldbone~.

An unfort unate il","",," " of this kind .....
bearllI'IIdII pon-.... sinceTalI¥arl<al "";Md

tha .....1_.gdIQ reout-tlOnl ln 1981.~

ously, a licensed IIdIo 1...,.,. could po&-

_ any kind of a radio 1 111..._II ..

1110 quite clNr that tranamlll_ ups of
..Id. f, ltquency CO¥e..ge never atIou ld be

U'ledOUl.... theaull'lOllZed ......~and
uNcI only lICCordlng to ttl. uH,'a tlam II·
QlllMPl\'riIegM.TheCfWlQlClregulalloflnol:
only made t,anaminion outa~ Ul. ham
blinds IlleQaI (wtllcll of c:ounoe ..11 cooeoed
~ by tl'lI <*l .....110... but alao thepo._.1on of a b•• llln.,. not Inlended 101
_1_fldIo _ ..IIII'IIdII II'-gII.

Aft... han! Cfltlclatn, and lUIlzIrlg thallhe
-.tq~ market ..u ae-:t 101 Swed­
WlhWna, T""'-kalluueda atal.....m II'IaI

a IUrplua transm/tI... has 10 be modlfild 10
cov.r on ly the h.m b a nd a .. ll hl n Ihr••

months from daleof ,""rehne. It..as also In­
lormallysaid Itlal ll>e intention of ltlla new ,.
.l,icllon "as 10 b••bl. 10 p ro.acula •
licen$ed tIam opeI.lor..Iy who UII$ ~..

Qllaqujpmanl and Illegal power onthe Cili·_....."'"
Illegal use 0I 1l'la radIO SPOC!rum I. of in­

~ngcoo ....... toUll..IadIO_lao.n.wa
-.of QOUfH. In ago_,I .-I1I'I the IIc-.
Ing auIhorily thai ~1egaI .... ha lObe Iought
against. li la. lIo..a.....-r unfortunala and
ofmuch coolOlIO " 10 UIl thai the '-gil ma'lhocls
the Itlthoril oeslencItouse~tl'lI FCC
ban Ior2O-MHlampl iliar$ ln Ihe USAI may_
~ I8llric1_1 _ 1...,.,.IIdIoSI-.M tor,
freedomlora~_,ll, andaxpioration un­
CIal responsibility.

CUSTOM COMMUNICATION CONSOLES
Personal. Commercial . Indumial & Governmen~1 Applieedons

Any shape & size to fill a corner or a room . Special design feat ures & services are :
• Replaceable front panel. for equipment changes• • Precisely cut front panel holes

by computerized equipment.• Computer aided design for: Floor plan Ily-out, &
console design .• Design I ..istlnce. on-sit8 analysis & installation are available.

Constructed from plastic laminated birch plyw ood & black enodized
alumi nu m extrusions .

Contact: larry Kushner, WA6BKC/4, Prasident
BCS,lnc., 5817 SW 21 Street, Hollywood, FL 33023 13051989·2371

7 MilliON lUBES
Includes all current, cb­

soiete. antique. l'Iard-to-lind
recei ving . tran5miltrng, Indus­
tnat, radiofTV types, LOWEST

PRICES. Major brands In stcca.
Untty Electronics Oept.S

P.O. BOl 213, Elillbath , N.J. 07206

196-23 J amilica Ava" Hollo s , NY 11423
Phone: (718) 488-2720 Mon - Thuro

• Cowa<s 100 MHz 10 199_999 MHz ,n 1 kHz alaps ..,III
Illumbw'-l dial ' ","u,acy + / - I Pl'rt P8f 10 mi4­
llOn·al an ,.equencies · Inlemal FM adjullabillrom
0 10 100 kHz al • 1 kHz ,ala · Ezlama l FM in,",,1 ac·
cepla lones 01 voice • Spur. and noo,. a l ....160 dB
blIIow urr"" • Oul,",,1 adju.tabll "om s-5OO mV al
!lO Ohm• • Oparll" on 12 Vdc . Yo Amp ' Ava ,la ble
101 Immed'ata del'very • $429_95 delo....r.., •~
lICCfl$IOf,es av a,lable 10 e xlend Ireq range. add jnl~

nola resolul ion, AM. and a precision 120 dB allenua·
101' Call 01 ..til a lor delsil. · Phone In your OIde, as
rasl COO .hipmanl.

VANGUARD LABS

SVNTHESIZED
SIGNAL GENERATOR

MODEl
SO·lDOf

""."doIlh.,ec1

_. "
,..... _..~ ..MA DE IN

USA

•

s•

An ult.. ""911 qu.., T""",,-"lona' Enc:_ 'ora-'II ,"r ._,
end lunction.I~ ""-I0OI IS a

IMI..... I__es nighl opIfalion .asy_
• Comp"III, ... Conlam.cl • 5 ...... 3
__ connacl-. • Roola, Of .aw . Ial.
pn OIIIput • Cry1.lal controlled •
S-_ • Wide_~ range '·11
vD( • W. '.-np. r.,. - 22' 10
.. l60·F • E..y level . timing adjusl,
","" , supplo:ld ..mh inet' uchona.
",",-tiC:. lemplat. _ hard..a,..
"".~ S6lI "..~_ SI'ST AOJ RE LAY Sti 7
"'·5·Y $611 PI'-~·"'l 51"ST ADJ lIft A' $&1

ENCODERS
THAT LIGHT

Call (305) 893-3924

G~ "'19. .....,., cMy tubuIa< bra;d
3/16 In. tIIwoad copper •... _. . . . _1~

3011 In. tInNol ........... _. . . . . . . . . .. . _3O&/It.

~~C,.ystal
~TFilte,.s

IMPROVE YOUR FT-980!
f CO' ....pe'·Hlid'...ly replace your Slocl: Mers ..~~ a malell ·
ell Wit 01 gI""'"" 8·poIe f", lingo Un~1 ,\IfdrOll·,n easily
;>Cap! ,"plat_"t for cerafl\lC . Cornplela ,nWutliOnS

SU PERIDR FH 8D FILTE R RE.......CEM£NTS
~1 KHIISS 8)I"b Tor ~F - & .9I!S M S &Dea
2 IKHI 1556) $ub Tor Cf M-.SSJ 1 t e'amlC S100 ea
25Qor500l!l(CW) su b Tm ~f·89HC S 60 ea
5OOH IICWlsubt01" ~ F 4 5 5 8 M C N $ 1Sea

DISCDU NT: 10% 0"ln~ 2 or mor; 01 ilDovI
SHIPI'ING' S3 US, $5 M /US & Canaal), $ 10 EI5t1'11'hltr.

Or,,-, by "",II or ~II()",, ' VISA/Ale CO' COD lU.proc1
" Ik " bOOr OIIr f,lIo" for AI, nr DI/Iff //'QI

FOX-TANGO Gorp.
Box 159448, W. Palm Bch , Fl33416

Telephone: (305)683-9587

MULTI-BAND SLOPERS
"",.._:.,:.=~:~:: .= .....-100 _ .._.10-._ _'", _ .. _...,_._.
_ aw.. · Coo. _· 30 _ . ,,-,. f.\I." "II'.""'. ._.. ".. •_ _ .-v llln lr."r.<i......."'" ·c_, ,_ •. _ ,.-. _........ ... , - ..-, .. ._ ..,.... <on _ I"·I - .___ ... n _ :IS-
) - 000' ....... _ 1·ooo.__ _ ,,.,,- I" .I _ - . _ _ ill " _ 1&-

.-_~.........-.-- --' ., _ 1 __._ " _ 1_ _ 10. .... _ ......)
RJCI I&R ... • _ .. _ _ 0i0Iiiiii00

'I09'NH AHTlHNAS ,~
. 0 .. 39:1-"5 MI. 'IOSPICT. Il . OOS.

,..
SH.,

101$3_19
101$5.89

51.79...
a111 .oo

101$1_99

"'.$1_T9
10112.15

53_00
'1 .25
$1_25

"00

"."II .S5i11.
RG6U-20 1l . PL 2!>9 . a and
RG2UU dbl s ,l_ Ihoal<l .50Qhm

CONNECTORS MAOE IN USA
Amphenol PI·lS9
PL·2!>9 TeUon/S,,- _
Pt-259 push-on ildap la . sna il
Pl-2S9 & 5 0-239
Ooutlle Mille ConneCIOf
Pl -2S8 Oouble Fe m. le ConfI<!Clor
I tl PillCh co rd ...,RC A Iypoe plulIS eilch end
Re d uce r UG· I75 Of I 76
UG-2SS (Pt ·2S9 10 BNCI
r teo.. (M3S91
FS9A(TV typel ,
UG 21DIU Am ph a no l T~oa N Male for RGS ,
BNC UG8SCIU. ma le
3116 ,nCh M.~e P I ~ Q fo' ceu.oeetc"
UG273 BNC to PL·259

FReE CATAtOG
COD.<I<I S2.00-FlA. RII. a <l<l 5% Sa'" Tn

O'da rs u nde r $30 ,00 a dd 12 00

Connectors- shipping 10% add'I, $3.00 minimum
Cable-Shipping $3.00 per 100 ft.

12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161

LOW t OSS fOA M OIElECTRIC
RGBJl 9S'~ Sh."ld _,... " ... ,. , $14.951100 II. or 17elll
RG59IU 70"1. coppe r bra id lklll _
RG8U !lO ·I. sh,eld " 115cJIt_
RG!l8U 80'1, Shield 07$11t_
RGSSU 95'1. sh ield ,_" .." ,.. ,.. " .." 10Cl1t.
RGS9U 100% 10 ,1shield , TV lype " ,lll$11l .
RG8U 97 '~ shie ld I I ga feQuiv Beldan 82 UI ,, 31$1lt
Heavy Dut~ Rotor Ca b le 2-16 gao6- IS lIa . , ... ,36c111.
Rotor Ca tlla 8- Cotl. 2- 18 gao6-22 l/a 19oc111_
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Power Supplies

~~ OC. IConI_
'lo,O. D.C. (III"' j

---
EP-UO UIIIeI.OO

EP·3030 lI.t '208.00

RF Power Amplllier.

ELECTRONICS The new name
10 look for In Amaleur gear and Ihe name 10 walch for Innovation.

ELH·13OD
Lilt 1151.15 ELH ·:2300

Us, sa9.t5

- ........, eHWV .....1300

'-- -- -- ...-.'".. """" -........ All Mode
'"" """" --(FM SSB CWI IFMSSBCWl (FM SSB CWI_...... 'W03W m ->N >N

~~~

""""" Pow~ XJW "'" '»N
...... SOU~ OC13.8V/4.5A. OCl3.BVllOA DCI3.8V/7A

RX-PflE-AMP (About) "'dB FJd8 ' 5dB
Input & Output

50 0 500 500
Impedance

Dimension (mllTl)
3e o",'.Il",,6.5" 36". '.6",,8,5' 3.e" )( 1,6" " 1.75'(W ><H >< D)

NIW IAboul g) ,,~ 2' Ol. 23.5 oz.

Watch for the in troduction of OUf new 2 meter hand held Bvallable soon! Contact your nearest dea ler or call Alinco direct

Allnco Electronics Corp. P.O. Box 70007 Reno, NV 89570 (702) 359·1414

SPECIAL ELEMENTS
AVAILABLE FOR

CELLULAR RADIO

"When You Buy, Say 73" 73 for Radio Amateurs. November, 1985 93



DEALER
DIRECTORY

ROPAGATION

Jim aray W1XU
73 Staff

EASTERN UNITED STATES TO :
GMT 00 01 ~ ~ M .0 .1 •• '6 .8 ~ ~

•
AlAS~A zu ao
ARGENTI NA " " "

,
"AUSTRAL I" " ao zo " "CANAl 20N E zo " " so " ao " " " rs zo

ENGLAN D " eu " ao '" ao W
HAWAII '" '" " ac zo ,
.N DIA

'AP..... W W

MEllICO " " " " ac " " " "PH' L,...,NE S W W

PU.RTORICO " so " " ac " " " "SOUTH AFRI CA " " "U. S.S. R. W W
WE ST COAST ao so " " " zo zo ao

CENTRAL UNITED STATES TO:
ALAS K" ao W "ARGE"",,A " " "AUS'TRAllA " W " W W "CA" " L ZOOI o W zo eo " '" '" " " " W
E""l A" O '" '" zo zu zo W
""WAll " W ac ac '" '" '" "' ' 'D'A zc ao
, APA" ao W

MU ICO ac zo '" su so " " " " W
PHl lIPl'I "U W ao
""ORTO R ICO W zo eu '" '" '" " i s " ac
SOU T" AFR ICA i s " ao
u .S. S. R , au zo

WESTERN UNITED STATES TO:
ALASKA ac W W '" " " so "ARGHITI " A rs zo " " '" " "AUST RALIA " W ac " '"CA" AL ZONE W W zo zo ao zo ". "G LA"O

HAwAII " W W '" ao " '" "'''0'.0. zo ao
JAPAN o W ao co '" " ao W
MEllICO W ao zo ao au """"IPl'I "U " '" W
PU.RTO fIl CO W ac ao ao ac ao t s
SOU TH AFRICA " "U.5.S. R. W
EIl ST COAST eo eo " '" '" " zo eo ao

Preston 10

Serving 1M him rommunity wilh new

I nd ""'" ""luipment . We st""k and >JeT.

vier most majo. Ii""", AEA, A.<tron,
BIlrW. Cushcrah , Encomm, Hy.Cl in,
Hwtler, ICOM . Kenwood. KLM . Lor·
""' . Mirage, Mosley; boo b . rotors. cable
and w nnectors. Busi.-. hour. 1(l..7
Monday through Thuoo..y. and 1I}_5
Friday and Saturday. R i~enddl EI«­
Ironia, 8 Londonderry Ror.d, Derry NH
00038; 43~-537 1 .

Derry NH

Littleton MA
n.. reliable ham <to..., .......Ing NE. Full
line of lCOM 6; Kenwood , Y...,.., HTo,
Drake, Oa;...., BhW ...."..,.,rifs. Curtis

6: T rIO< kryen . La"",,,, Hustler . TdeII

Hy·C ain products . Mira ge I mpo. , !utron
P.S" Alpha Deltl prOO!Ctors, ARRL Ilr
Kantronics instruction lid< , Whi.cler
rlda r deleetors. Full line of rolll fittings.
TEL_ COM Electronic Communi.,.,_
Iiono, 875 Cmt Rd . (RI. 119), Littktoo
MA OI~60, 488-3~OOI3fl.lO.

RossWB7Bn h.. tho la.p >tuck of am ·
a."" , gear in tM Intermountai n Wost and
the besl pl'ltel. Call me /or aU your IJ.am
....... Roos Dimibuling, 78 So. Stole,
1'_ ID 83263 , 1152-0830.

Bay ...... ·• newell amateur radio >to...,.
New 6: .-I amal..., tlldlo ...:I", 8r: "",.
vice. We fu ture Kenwood, IC OM,

Azden , Y""",. Ten-T"", Sant<>o &: many
more, Sh.o" ... Radio , In/: ., 1775..\ S. Win­

rnKler Blvd . , c.mp~1l CA 95008,
370-6665.

New Castle DE

San Jose CA

Fontana CA

f actory Authorized Dea ler l Ya...",
ICOM. TerI-T"". cox. Kenwood, AEA.
KantronQ, San.,. Full line of ~
1IDri<s. No al.. tu. In Del...... ..., One mile
01/ I-~_ Dda... ..., AmallN. Supply, 71

M......Iow R...l, New Casde DE 19720,

"."".

Culver City CA
J..... F.ItdroNco, 39111 Sepulveda B1.....,
CuI_ QIy C/o li023O, 390-8000 . T rades

463-18!l6 San lliego, 827-5732 (Reno NY).

Complel~ Ii"", lCO M, DenTron, T...·
Tee, Mirage, Cul»c, Lunar, <>VeT 4000
electronic product> for hobbyixt, techni·

cian, ...penmentn. A100 CB radio, land·
mobile. ronun.o EI.ctronJ~ /ill2/! Siena
....Ye• • Fontaool CA 92335. 8~7710.

G =Good, F =Fair, P =Poor.

•

DEALERS

Your company name a nd message can
contain up to 25 words for as li ttle as $150
yearly (prepaid), or $15 pel' month (pre­
paid quarterly). No mention of mail­
order business or area code perm itted.
Directory text and payment must reach us
60 days in advance of publication . For ex­
ample, advertising for the February '86

issue must be in our ha nds by December
l st. Mail to 73 Magazine, Peterborough
NH 03458 . AITN: Na ncy Ciampa.

NOVEMBER
"" ~ ~ wro nu ,. ~,

1 2
G G

3 4 5 6 7 8 9
G F F F F F F

10 11 12 13 14 15 16
G G F P P F G

17 18 19 20 21 22 23
F F G G F F p

24 25 26 27 28 29 30
G G-F P F P F G
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• , ...·.·.UM.H_____ .J
clip an<! ,ave
"0"'"." "."

I -J~-692 ·9SS2 Illinoi.
1-800-4-SATMAN

\>.
kJ

NEW 24 Page
Buyer's Guide
With Guaranteed
Lowest Prices
«Explains all about FREE 100

channel Satellite TV and how
to shop for an earth station!

»Ltsts GUARANTEED
LOWEST PRICES.•.we will
not be undersold, save 30-50%
over local dealer prices!

- Tells how to easily and quickly
Install-Your-Own earth station
and save $400 or more!

«Shows how to demonst rate and
sell earth sta tions from your
home and earn extra money!

unlden' Pa • • wlie
mALCOA . "'.._ _ .....

~--

50" H MUfKI. •L _
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T he ne" SATMAN Buy",', Guide i. a ,,«n>ify f", any
I P!'ospeclive or Cu,,~nl eanh starion 0"'''''' who wanl,lO
I save bi~ money on nam. brand "'lellile producl. and

al:lO . am .ome ulfa mon.". B ~y direcl, Do-h­
I YO\lrself. a nd san witb SATMAN. Toll hee orderinll.
I nOsal.. I"" (lL onl~). major credil card. accopted, bUfle

in" lock invenlOn.. l vaila bl., and fa.. UPS .bipp;nl
I anywhere in U.S. Cbock with SATMAN bofo<o ~ou

I b~y ...w~ will""r 1M ~ndenohJ! C.II"" ... f ", ~our fr••
~ pale SATMAN Bu ~er'. Gu ide.
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Bring
things
down
to
your
'evell

The Most Convenient
Antenna for

Mobile Work
N o more stop p ing to
change coils. O nce
the Spider!" Antenna.::=::::I~;;;;~?l
is tuned for 10 , 15,
20 and 40 (or 75) --:::='':;
meters, j ust switch
your t ransceiver from ,L,_
band t o band-the I
antenn a will follow '1"~;

by itself. ~! ... I
- - - -

Antennas and rotator moonl on HAZER. complete
syste m tra ms tower In vertica l upright posit io n, Safely
loc k svstem operates wh ile raising 0' loweri ng . Neve,
can la ll. Easy 10 inSlali and operale

Co m ple le krl lo r SO' or less lower Includes " ,nc h,
ca~e. hard wal e and Instrucl lons
Hale< 2 _Heavy duly alum. 12 sq II. load $297.00 ppd.
Haze< 3 · Sianda'd alum 8 SQ. II load 1213.00 ppd.
Haza' 4 · Heav~ ga" . steel 16 sq !l load 1278.00 ppd.
Sa ri lhr uSI t>&a"ng I S -ZS lor any 01 a bove $42.50 p pd .
Mart in also mlgs a lu m in u m 10..ers specilically
englOe",ed lo r USe wilh lhe HAZER Two sil es • M· 13
(13"' wide) and M- l 8 (18" wide~. Lrmlle d supply o f
laclory closeoulS 01 M-13S lower sections al 25'10 drsc .
9/15/86 thru t 0/15/85. Order now

With The HAZER Engineered
lor Rohn 20 & 25 Towers

GLEN MARTIN ENG INEERING INC. ®
P.O . BOX 7 2S3
Boom'IllI, Mo, 65233
816-882·2734

Is Factory Pre-Tuning Good?
No-It Just Does Not Work!
E v ery H F mobi le installation has its
o w n c harac ter is t ics, a n d the antenn a
must be t uned t o f it them. Only the
Spi de r l " An t e n n a w ith it s patented
t u n in g s lee ves c a'1 be tailored by t h e
user to fit his own requirements. If t h e
antenna is l ate r moved t o a d ifferen t
insta llat io n , the S pider'" can a lways be
re -tuned a s neede d .

Beware of Cheap Imitations!

Only the genuine has these trademarb

Spid~r.Ag!~,~.~.~ ~
They are your assurance of quality

and performance
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WARRANT\'?
YES , 180 da ys of warren­
Iy protection, You si mply
can't go wrong.
An FCC type accepted
l:ou pler is availabll' for
SMART PATCH.

Placing a call i!; simple.
Send your ilCCf.'SS code
from your mobi1l:' (exam­
ple : '73). This brings up
the Pa tch and you will
hear dial tone transmlrted
from your base stalion.
Sioce SMART PATaf i!;

c hKking aboul 0fICl:' per
wcond to see if you want
10 dial, all you haw 10 do
is kl:'Y your neosmtner,
then dial the phone num­
ber. You will now hea r
the phone ring and some­
o nO? a nswer, S inn- the I"JI ­

h anced co ntrol system of
SMART PATCH Is con­
s ta nlly dwcklng 10 Si'1' if
you wish to talk , you need
10 simply kpY your trans,
mltter and then lalk .
That's rig hl. you si mply
kl:'Y your transmitte r to
interrupt the phone line.
The base stalion auto­
malically Slops transmit­
ting aftl'r you kpY your
msc. SMART PATCH dces
not rE'quire any special
toee equipnwnt to control
your bese StlllDon. It sam­
pkos wry high FrPqlll:'OCY
noiSl:' p resen t at your
recewees discriminator 10

determine if II mobile is
prl"Sent. No words Of sylla­
bles are ever ~t.

SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Use SMART PATCH for:

• Mobile (or remote base)
10 p hone Iinl' via Simplex
bese. Ieee fig I . )

• Mobile 10 Mobili> via In­
tercconected base ste­
lions for extended rangl:' .
Isee fig . 2. )

• TI'Il:'phOOl:' lint' 10 mobil!'
(o r remote basel.

• SMART PATCH uses
SIMPlEX BASE STA­
TION EQUIPMENT. Use
yout ordinary base s ta,
lion. SMART PATCH
dot'S Ihis withuuI inter­
fl'ring ....i1h the norm a l
use of your radio .

How To Use
SMART PATCH

=r

---
----
. ..-

t""-"'f _ ,

--

.-
--. .,

What To
Look For In A
Phone Patch
Tbe ~I way to dKidl:'
..,ha l patch is right for you
is 10 fiBI dl:'ci<k- what a
patch should do . A patch
should :

• Givl:' com plete control to
thE' mobile, allowing kill
brl:'ak in ooerenoe.

• Nol inlm t'Tl:' ...·ith !hl:'
noonal operation of your
bese steuoe . II should
nol require you to con­
nect end disconnect ca b­
les (or flip switchl:'s!)
every ume you wish 10

USE' your rad io a s a nor­
mal base st anon,

• Not depend on volume or
squelch wllings of your
radio . II should work th e
same reqardless of what
you do wnh thew con­
lrols .

• You should be able to
hear your base station
speaker wilh the patch
insla l1E'd. Remember, you
have a base s talion be­
ce use the re ere mobikos .
ONE OF THEM MIGID
NEED HElP.

• The patch should haw
sta nd a rd fl:'aturl:'s at
no nlra cost. ThE'Sl:'
should indudl:' program.
mable loll restrict (dip
switches], tonl:' o r rotary
dialing, progra mmable
pat ch and ecttvttv
timO?rs , a nd front pa nel
Indicators of channel a nd
patch states.

ONLY SMART PATCH
HAS All OF TIfE
ABOVE

Now Mobile
Operators Can
Enjoy An
AHordable
Personal Phone
Patch• ••
• Wilhoul a n l:'kpt',";\IE'

repea ter .
• Using aoy FM traocl:'iver

as a base s ta non.
• The W'(T('I i!; a S IMPLEX

e utopatch , Tht' SMART
PATCH.

SMART PATCH
Is Easy To Install
To lnstell SMART PATCH,
conn ect th e mu lticolored
computer slyl!' ribbon cable
to Illic audio, receiver
discriminator, PTT, and
power, A modular phone
cord is provided for con­
n!'Ction 10 your phone sys­
ll:'nL Sound simple? . ..
IT IS!

Communications Electronics Specialties. Inc.
P.O. Box 2930, WinlE'r Pa rk . Florida 32790
TE'kphonl:' : (305) 645-0474 01' c.aU to~ee (800)327.9956
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perfect way to get all the HFperfor­
mance vou desire, with monel' lefi

• •

over toapply toward other ham gear.
Perhaps a power supply for base SL1­

tion use. An antenna or antenna
tuner Or whatever else makes vour
operation complete.

So ask your dealer today
about raesus m57GX.The most
celebrated HFprice /performer on
the air.

lileSli Electronics Corporation
6851 Waf/hal/tril): Paramount
C4 90723 (213) 633 4007
}aesu Cincinnati Serrice Center
9070 Gold Itlrk Drite. Hamilton
011 ,50/1 1513J87' ·3100

memories. and push-button quick
memorv and band scan.

•
The 757 also lets you listen

from 500 kHz to .\0 ~lHz with its
high-performance general coverage
receiver The transmitter covers 160
through 10 meters. including the
newWARC bands. with 100 watts out­
put on sideband. FM and CW

C\\ ' buffs will enjoy the
delights of full QSKoperation. Plus
the massive heatsi nk and duct- flow
cooling system allowcontinuous
RTIY operation for up to 30minutes.
Use the FP-757111J heavy-dar; power
supplyoption for crmtinuous-duty
applications.

Andof course. there's the
75Ts highly attractive price. It's the

Celebrate yourbuvi decision
with the money youve saved.

\Vhen it comes to getting
maximum HFperformance

for your dollar. the choice is clear.
raesus m57GX.

:\owhere else will you find
so many HFfeatures packed into one
compact. mobile-ready package. At a
price that's got the competition
baffled.

For starters. each 757
includes anelectronic keyer. 6OO-Hz
CW fiher. 11.\1and FMmodes. AF
speech processor. And a 25-kHz
marker generator. All at no extra
charge.

And working the DXhas
neverbeen easier with dual VFOs.
single-button VFO/memoryswap for
spli t- frequency operation. eight



,
•

Optional accessories:
• HMC-l headset With VOX
• SMC-30 speaker microphone
• PB-21 NiCd 180 mAH battery
• PB-21H NiCd 500 mAH battery
• OC-21 DC-DC converter lor mobile use
• 8T-2 manganesefalkahne battery case
• EB-2 external C manganese/alkaline

battery case
• SC-8 salt case for TH-21 AJ31AJ41A
• SC-8T salt case for TH-21AT/31AT/41AT
• TU-6 prog rammable sub -lone uni t
• AJ-3 thread -Ioc to BNC female adapter
• BC-6 z -cace quick charger

More information on the TH-series HTs
is available from authorized dealers.

KENWOOD
TAIO -KENWOOD COMMUNICATIONS
1111 West Walnu! Street
Compton. California 90220

• Repeater offset switch.
TH -21AT/A: ±600 kHz,
simplex.
TH -31AT/A: - 1.6 MHz,
reverse, simplex.
TH-41ATlA: + 5 MHz,
simplex. 4 ....

• Standard accessories:
Rubber flex antenna,
earphone, wall charger,
180 mAH NiCd battery
pack , Wri st strap.

• Quick change. locking battery case.
The rechargeable battery case snaps securely
into place. Optional battery cases and adapters
are available.

• Rugged. high impact molded case.
The high impact case is scuff resistant. to retain
Its attractive styling. even with hard use.
See your authorized Kenwood dealer and take
home a pocketful of pertormance today!

• easv-to-ccerate. functional design.
Three digit thumbwheel frequency
selection and handy top -mounted
controls increase operating ease.

TH·21Ar and TH·31ATsho wn Slandard ver$lOllS TH·21A131A141A ...."/Jour DTMF pad also available
SpecdJcall(lns and pnces are s"/.!teer 10 ctlange WI/hour ocece or obl'l1il'l(ln
Camplere servJCe man/Jills e-e availab le lot aU Troo- Kenwood Iranscelvers and mosl accessoroes

Kenwood's advanced technology brings you a new standard
in pocket/handheld transceivers!

• High or low power.
Choose 1 walt high ­
enough to 'hit" most local
repealers; or a battery ­
saving 150 mW low.

• Pocket portability!
Kenwood's Il-l-series HTs
pack convenient, reliable
performance in a package
so small, It slips into your
shirt pocket ' II measures
only 5712.24) W x 120
(4.72) H x 28 (1.1) D mm
(mch) and weighs 260 9
(.57 Ib) with batteries!

• Expanded frequency
coverage (TH-21AT/A) .
Covers 141 .000 -150.995
MHz in 5 kHz steps.
includes certain MARS and
CAP frequenc ies.
TH-31AT/A: 220.000­
224.995 MHz In 5 kHz steps.
TH-41AT/A: _..;. _
440.000 - '"
449995 MHz
in 5 kHz steps.
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