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THE IC-735
HF TRANSCEIVER

..

-

BUY YOUR HF FOR PERFORMANCE,
NOT BY THE POUND

• All HF Band Transcelver/
• General Coverage Receiver
• HM-12 Scanning Mic Included
• 12 Memories/Frequency and

Mode
• I05dB Dynamic Range
• All Modes Built-In USB, LSB,

AM , FM. CW

The IC~73S is a heavyweight when
you compare features and performance.
Other transceivers may weigh more than
the advanced IC·735 compact HF trans­
ce iver. but inch-for-inch and pound-for­
pound. the IC-735 outwe ighs them all .

Ultra Compact. Measures only 3.7
inches high by 9.5 inches wide by 9
inches deep and weighs only 11.1 pounds.
Without question . the 1(-735 is the best
HF transceiver for mobile. marine or
base station amateur operation.

All Amateur Band Coverage. It' s a
high performer on all the ham bands,
plus it includes general coverage recep­
tion from 100kHz to 30M Hz. May be
easily modified for MARS op erat ion.

12 Memories. FrequencyandMODE
may be easi ly stored and retrieved in the
12 tunable memories.

Exceptional Receiver. To enhance
receiver performance. the JC·735 has a
built-in receiver att enuator. preamp.
and no ise b lanker. PLUS it has a I05dB
dynamic range and a technologically
advanced low-noise phase locked loop
for extremely quiet rock-solid reception.

Simplified Front Panel. Controls
which requ ire infrequent adjustment are
placed behind a unique hatch cover on
the front panel of the radio. The hatch
cover is designed to protect seldom
used controls from being accidentally
knocked off line, but also provides easy
access. The large LCD readout and con-

veniently located contro ls enable easy
operation. especially important for the
mobile envi ronment.

More Features. FM built-in. HM· 12
scanning mfc. program scan, mo de scan
and memory scan. Switchable AGe.
automatic SSB selection by band and
RF speech processor. Cont inuously
ad justable output power up to IOOwatts.
12V operation. 100% duty cycle and deep
tunable notch filter.

Options. A new line of accessories
are available. including the AH·2 mobile
antenna system. AT· 150 wh isper quiet
automatic bandswttchtng antenna tuner
for base station operat ion and the PS·55
power supp ly. The IC·735 is also com­
pat ible with most of ICOM's existing line
of HF accessories.

See the IC·735 performance heavy­
weight at your local authorized ICOM
dealer.

ICOM
ICOM America, Inc., 2380- 116Ih Ave NE, Bellevue. WA 98004 / 3150 Premier Drive, Suite 126, Irving, ~
ICOM CANADA. A Division of ICOM America. Inc., 3071 - 115 Road. Unit 9. Richmond. B.C. V6X 214 canada

A~ a!all1(! !lpec;lfM;.lt>Qnt; a'e . pp'o......te and SUbflllCl to change ...llhOut nolJCe Of OlIIo9&t>on. AN ICOM ,_S1gnlflC&fllly exceed FCC regula \lO"'S l'rnrl,ng SPU'JOUI emossoons 735111116
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NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSl Model (OX) to any duplex base (suetl as the
Yaesu FT-27OORH) and presto.• _you have an instant full duplex
mobile telephone system!

Or, the (OX) can be connected to any repeater for shared use. A
landline caller can selectively call any mobile on the system with
(end to end) regenerated DTMF (standard), CTCSS (optional) Of two
tone sequential (optional). Mobiles can even selectively call..... .....,
Knowing the correct code, a caller can teke control of the 80CXl from
any touch phone and vok:e communal. with mobiles that are not
equipped with touch dialers.

No other duplex patch off.. so much for so little.
!

Fol' exemplary simplex performance. the CS95OOcontroi stat ion inter­
connect Incorporates a full YJ seoond of landline to mobile electronic
voice delay. Voice delay assures Cfmpatibllity with the slowest
CTCSS or trunkecl repeater systems.

Attractively styled to complement any decor.

•

•

--,- --

- - _.-

•

•

•

r"r~--------------------'''''' '''''-

•

STANDARD FEATURES (Both models)
• Automatic busy signal d isconnect
• ControllntelT1Jpt timer

(maintains positive control In simplex mode)
• Three d igit access code (eg. * 73)
• Rlngout (reverse patch)
• Rlngout inhibit If channel Is in use

-
1J..1'_ .r:_ 1lI - - --• .0 t' .L t ---- - "._- .._- --

• • •• •

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

• Desk lop or rack mounted versions
• Pulse or fully regenerated tone dialing
• Full and half duplex operation
• Half duplex privacy mode
• Internally squelched audio
• Powerfu l loll ca ll protection
• secret toll oven1de code·* up II down or multi-dig lt access
• Aingout
• End to end signalling (DTMF standard)
• Auto answer on tat, 2nd, 4th or 8th Incoming ring
• Mobile to mobile signalling
• Telephone Initialed control mode
• Dip switch selectable hybrid compensation capacitance.
• Programmable t imout and mobile activity timers with uniQue beeps
• Disconnect beep
• separate repeat level control
• Ughtning protection
• Connectors for options
-1Q-16VDC powered
28 dip switches make all features user programmable and
selectable.

OPTIONS
8001 ANI code validator (up to 1024 access codes)
8002 1000calJ two tone signalling
8003 32 call CTCSS signalling
8J04 FCC registered coupler
8005 CentralIZedcomputer bil ling system

• Three simple connect ions to base radio
• Simplex operation (VOX, o f course)
• Digital "fast VOX"
• Toll restrict
eSecret toll disable code
• Selectable tone or pulse d ialing

PRIVATE PATCH III MODEL CS·9500

MODEL 8000 DUPLEX

CONNECT SYSTEMS INC.
23731 Madison 51.
Torrance CA 90505
Phone: (213)37~

CMCU 12 0flI 1tUOPI SPI'VICI CAItO

FIRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MOBILE TELEPHONE SYSTEM FLY WITH A PATCH fROM CSI





MFJ, Bencher and Curtis team up to give you America's most popular keyer
in a compact package for smooth easy CW

- --,

MFJ's smallest VERSA TUNER
$59.95 OFJ.901B

Tile MFJ·9018
is our Imallest
- 51216 Inches
- <and mOil
affordable) 200
w,tt PEP Veru luMl' - when both your space
and your budgells l mited. Matches dipoles,
inverted vees. raooom wires. verticals. mobile
whiPS, beams. balanced and coax ees from 1.8
·30 MHz. Excellent for matching solid state rigs to
hnears. EffICient airwound inductor. 4:1 balun.

RTTY/ASCII/CW
COMPUTER INTERFACE

RECEIVER ANTENNA
TUNERIPREAMPLIFIER

"J.9'98 $89.95

TO ORO'" OR FOR YOUR NE.REST I· II
DEALER CALL TOLL AlEE ~

800·647·1800 ~
Gall 601 -323·5869 In MISS. and outside ~l
contlrlenta! USA Telex 53 4590 MFJ $TKV

•

-

Til! best of aI CW wands - a oelulle MFJ Kever USing a Curtis 8044ABM chlp In a
COOlpacl ContlglJ'3tlOll tnat t its right 00 the Bencher iambic paddle!

This W J Keyet is smaR in size but big in ieans es. II teawes iambic key.ng,
adjustable weight and tone and has Iron! panel VOlume and speed controls (8·50 WPM).
dot-dash memcoes. speaker, sidetone and push button selection of semi-autenatcrture
or autenenc modes. It's also totally RF proof and has ultra-reliable solid stale outputs
that key both tube and solid stale rigs. Uses 9 V battery Of 110 VAC with MFJ. , 305,
$9.95.

The kever mOUlIlSon a BeIJher paddle to form a small (4 118 x 2 518 x 51ft inches)
attractive comblnatloo thai ISa pleasure to look at and use.

America's favorite paddle, l~e serene. has adJustal>le gold-plated silver contacts,
iuctte paddles, chrome plated brass. and a heavy steer base with non.skd teet.

You can buy just the kever assembly, MFJ-422BX, for ollly $79.95 to mount Oil your
Bencher paddle.

•

MFJ
MFJ ENTERPRISES. INC.

Box 494, MISS. State, MS 39762

INDOOR ACTIVE ANTENNA
•"Wol1d Grabller" rivals or uceeds receptio of

outside long wires! Unique tutled Active Ante
minimizes internode. improves seiecwnv.reo es
noise outside tuned band, even lunctions as i
ceseecto with external antennas. Covers O. -30
MHz. TeleSCoping antenna. .,... ""-
Tuoe. Band. Gain. On-oft
bypass controls. 6x2x6
inches. 9V battery. 9-18
VDC or 11 0 VAC with
MfJ-1312. $9.95. MFJ.l020A 579.95
Grandmasler MEMORY KEYER

OF"''',5139.95

OFHO," 559.95

• ..,,---
...P._ :.n. ...... """ .~;;
~ '\.- ,-- .. .'.- ,. ) • : '. '..:.::. •

• •- -.
• -_.. .- • • •

ORDER ANY PROQOCT AlOM MFJ AND TRY IT·NO
OBL)GATION. IF NOT SATISAED RETURN WITHIN 30
DAYS FOR A PROMPT REFUND (less Shlppil'lg).
• One year untonditioRaI quarantee e Add $5.00
each shipping/handling . Gall or write lor tree catalog.
over 100 products.

$12995 MFJ.422B

...

The MFJ·9410 Is Mfrs best seling (and proUbIy
the _OI1d's besl seling) 300 W PEP antenRa tuner!
Why? Because il nas more reanees than luners
costing much more and matches everything from
1_8 to 30 MHz lor your solid state or tube rig:
dipoles. inverted vees. random wires. veneers.
mobile whips. beams. balanced and coax fines.

New dual·range SWR wattmeter reads lorward
and reflected power in both 30 and 300 watt
ranges. Convenient front-p.anel mounted 6-position
antenna switch ets you select 2 coax lines. deect
or through tuner. rareon wirelbalanced line or tuner
bypass lor dummy load. New, larger, more efficient
airwound indUCtOf gives lower losses and more
watts out Plus •. . built-in 4:1 balun lor balanced
lines. 1000 V capacrtcr spacing. brushed aluminum
front panel on all -metal cabinet. 11 x3x7 inches,

RX NOISE
BRIDGE

Mike your
anlenna perlorm Uke
you know It should!
MFJ·202B tells
whether to sreoeo
or lengthen antenna
for minimum SWR. Also measure resonant
frequency, radiation resistance and reactance.

Extlusive leatures: individually calibrated
resistance scale. expanDed reactance range, buin·in
range extender lor measeements beyond scale
readl"'!JS. 1-100 to!t{z . Uses 9 V battery. 2x4:o:4 in.

1 KW DUMMY LOAD OFJ.250
Tune up lISt, u1end~ S44.95

of liRaII . redLK:e OHM! Rated
1KW CN or 2KW PEP for 10
mioules. Hall rating lor 20
minutes. continuous at 200
W CW, 400 W PEP. VSWR
under 1.2 to 30 MHz. 1.5 to
300 MHz. Oil contains no
PCB. 50 oom ncn-ircucuve
resistor. safely vent.
carrying handle. 7'hx6'/. in.

MFJ's besl selling TUNER

0"·"" 599.95

MFJ . .. making quality affordable CMICU 24 ON MAOER Sf:AYICE e ARO
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CSt OF THE MONTH

To enter your OSl , mail it in an envelope to 73, WGE Center, 70 Ate.
202 N., Peterborough NH 03458, Attn: OSl of the Month, Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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Continued on page 10

repeaters on the air. Number two
would go to Chris and Blaine for
thinking all of this is of any signifi­
cance when compared with the
federal deficit , the trade deficit,
acid rain, baby seals, whales,
Chernobyl, hunger in Africa, civil
war in the Phil ippines, the loss of
our consumer electronic indus­
tries, the drug problem, unwed
tee nage mothers, etc . Number
three might go to the Texas FM
Soc iety for having rules which
make such nonsense almost in­
evitable.

I gather that the coordinators
give an available channel to the
group which asks first-with the
resuh that there is a long waiting
list . Since the general tendency is
for one-ham, one-repeater, I sus­
pect the list could be monumental.

Might I semi-respectfu lly sug­
gest the FM Society get the ir act
together and rewrite the rules?
How about setti ng up a panel
of the presidents of the member
repeater groups being coo rdinat­
ed. Any requests for a new chan­
nel or any controversies over a
channel would be brought before
the panel , with the litigants pre­
senting their cases and the panel
deciding .

Since all the available channels
were assigned long ago. perhaps
it's almost time to approach the
situation practically and set up a
study of th e actual use of the
channels, A group should have to
show actual use of their channel in
order to hold it-seems tome. I' ve
visi ted the DFW area enough to
know the actu al use is around
0.03% or so, I' ve gone from chan­
nel to channel, calling plaintively
lor anyone to please talk to me.
Silence . I've occasionally man­
aged to stumble on some chan­
nels with someone there- and
had nice con tacts-but most
seem completely deserted. Ghost
repealers?

else) give a fiddler's fluke about a
tempest in a teapot in Texas?

Hmmm, Dave and Jim are listed
as Extra class in the Cal/book.
on-en . This means, unless they
went the Dick Bash way to get
thei r ticket, which el iminated any
need to even learn the code at all,
that certain key sections of their
brains mayhave been permanent­
ly damaged by the code, which
oft en lead s to totall y u npre­
dictable behavior. Perhaps we
can get the Cal/book. to list Bash­
Extras separately for us. I'm get­
ting more information on the
Novice group in seattle whO are
taking up a collection to fund re­
search on Morse code brain repair
for Extras.

Someone at Dayton handed me
a sample ..Assnore Certi ficate."
Oddly enough, it wasn' t made out
to me! In view of this brouhaha­
plus the end less repeater stupi­
d ity in Southe rn Califo rn ia­
perhaps it's getting time to start
issuing numbered ACs. What do
you think?

In this case I'd probably issue
number one to Dave and Jim for
thinking it's important to have two

I GET LETTERS
Chris N51UF wrote in with a

beef. It seems, according to Chris.
that his good buddy Blaine
AL7HH/5 managed 10 gel a re­
peater channel assigned by the
local coordinating committee.
Blaine was fresh out 01repeaters,
so he "loaned" his ch annel to
Dave N5DA and J im NOSA. Dave
and Jim already had one relat ively
unused repeater on 145.1 5, but
apparent ly couldn't pass up the
prestige of a second on 145.23. I
think we'll all agree tha i two un­
used repealers are always better
than one.

Blaine and Ctms, lor some rea­
SOfI which Chris didn't elCplain­
probably because there IS no logi­
cal explanation-decided to
un-loan the channel. Dave and
J im , as anyone co uld predict.
balked at being evicted, so every­
one wrote to the FCC lor help. On
an intell igence scale from one to
ten I'd put that move at around
minus twenty-five. First, the FCC
has virtually nuked their amateur
radio staff. secondly, we're sup­
posed to be self-policing. Thi rdly,
why shOuld the FCC (or anyone



• Non-volatile operating system.
Even after memory back up cell dies,
all operating features remain intact!
No re-programming or "board­
swapping- necessary!

• Programmable band scan and
memory scan with memory chan­
nellock-out.

• Large, illuminated LCD display
and main knob. For excellent visibil­
ity in direct sunlight or darkness.

• Selectable frequency step for
quick and easy asv.

• Voice synthesizer VS-2 option,

Optional accessories:
• PS-50 /PS-430 DC power supplies
• MU-1 DCL modem unit . TU-7 ClCSS en­
coder . VS -2 Voice synthesizer . SW-100B
SWA/PowerNoIl meter 140 -4 50 MHz lor
mobile use . SW-200B SWR/Powel meter
lor base station use 140 -4 50 MHz. 0-200W
In 2 ranges . SWT-lISWT-2 2 m and 70 em
antenna tuner . SP-40 Compact speaker
• SP-50B MobIle speaker . PG-2N Extra
DC cable . PG-3B DC norse futer e MC-GOA,
MC-BO, MC-B5 Base station rmcs. • MC-55
(8-pm) Mobile microphone . MA- 4000 Dual

band mobile antenna with
cuorexer (shown)"

• MB-11 Extra mobile mount

KENWOOD U.S.A CORPORATION
2201 E. Dominguez St.. Long Beach.CA 90810
PO. Box 22745, Long Beach, CA 90801 ·5745

KENWOOD

ain!

• New compact size! Only 5.9" W x
1.97" H x 7.87" 0 and weighs less
than 4 pounds!

• Proven high performance
Kenwood GaAs FET front end
receiver.

• Easy to operate! Only 3 knobs and
8 keys on the front panel.

• Separate antenna ports for VHF
and UHF. Minimizes loss and
increases reliability and performance!

.10 memory channels. Lithium battery
backs up memory. Store frequency,
onset. subtone. Two channels store
the transmit and receive frequencies
independently for odd split or
cross band operation•

• Front panel-selectable CTCSS
tone (when optional TU-7 Is
Installed.)

-.
Irs

·F't£>ase crec« FCC '<'9ul<lllOnS on lepearer ooerallon
" Mag moun! IS nOI Kenwood supplred

Minor mOdlllcallon necessary lor ,epeare' operallon
SpecIl/ca(lons and plices SUDleC l lO change Wilhoul notice or obl19Mlon
Complere servICe manuals are available 101 all Kenwood t,anscelvers and mosl accesscnes

• Digital Channel Link (DCl) option.

TW-4100A
2 m170 em FM Dual Bander
A Kenwood original just got better!
Kenwood was the first to develop a
2 m170 em mobile radio in a single,
compact package. Since then,
other companies have imitated the
concept, but still have not done it
the " Kenwood way:' The all-new
TW·4100A is more compact, more
powerful . and packed with more
features than ever beforel With
many new features and accesso­
ries, and backed by Kenwood's
experience, the all-new Kenwood
Dual Bander is light years ahead
of the rest!
• Selectable full duplex cross band

("telephone style") operation.
Remote base or cross band repealer
function possible (a control operator
IS n ater
Q?ota 1iOii , .

...-: 45 watts on 2 m. 35 watts on

.....:.70 em. 5 watts (adjustable) low
•

(allows operation on certain
MARS and CAP frequencies) and
440-449.995 MHz.



SpeCdJC,H'ons and puces sutJjecllo change w'lIlour nollCe or otJl/{/ar,on
Complere servoce manuals aTe ava,'atJk' lor all Kenwood rransceovers and mosr eccesscr-es

2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A, TM-321A and
TM-421A FM transceivers represent
the "New Generation" in Amateur
radio equipment. The superior Ken­
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir­
cuits, and new features all add up
to an outstanding value for mobile
FM stations! The optional RC-lO
handset/control unit is an exciting
new accessory that will increase
your mobile operating enjoyment!
• TM -221A provides 45 W, TM -321A.

25 W. The TM-421A is the first 35
W 70 em mobile! All three models
have adjustable 5 W low power.

• Selectable frequency steps
for quick and
easy OSY.

Optional Accessories :
• RC·lO Multi-function handset remote ccouoaer
• PG-4G Extra control cable. allows TM-22W
TM· 421A fuU duple~ QPefaltOll . PS-50/PS-430
DCpower supplies . TSU-5 Pl'OgrammabieCTCSS
oecooe e SW-lOOA Compact S~lpowerfllon
mete! (1.8- 150 MHz) . SW-lOOB Compact SWRI
powerfllolt meter (140-450 MHz) . SW-200A SWRf
power mete! (1.8-150 MHz) . SW·200B SWRlpower
meier (140-450 MHZ) . SWT-l Compact 2 m

• TM-221A receives from 138­
173.995 MHz. This includes the
weather channels! Transmit range
is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS or CAP
permit required) (SpeC/f,car<Ofls guaranreed
lor Amateur band use only)

• TM-321A covers 220-224.995 MHz.
The TM-421A covers 438-449.995
MHz.

• Built-in front panel selection of 38
CTCSS tones. TSU-S programmable
decoder optional.

• Simplified front panel controls
makes operating a snap!

.16 key DTMF hand mic., mic. hook,
mounting bracket, and DC power
cable included.

• Kenwood non-volatile operating
system . All funct ions remain Intact

even when httuum battery
back -up fails. (Lithium cell

memory back -up -.
est. life 5 yrs.)

antenna tuner (200 W PEP) . SWT-2 Compact
70 em antenna tuner (200 W PEP) • Sp·40 C0m­
pact mobile speaker . SP-50B Moblle speaker
• PG-2N Extra DC cable . PG-3B DC hne noise
liner . MC-60A, MC-BO. MC -B5 Base starco mICS.

• Me -55 IB-pln) MoOlle ffiIC. With gooseneck aro
time-out timer . MA -4000 Dual band antenna With
duplexer (mount not SUpPlied) . MB -201 Extra
mobile mount

• Packet radio compatible!
.14 tun-function memory channels

store frequency. repeater offset,
sub- tone frequencies, and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels lor "odd
split" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out,
• Super compact:

approx. 1-1I2"Hx5-1/2"Wx7"O.
• New amber LCD display.
• Microphone test function on low

power.
• High quality, top-mounted speaker.
• Rugged die-cast chassis and

heat sink.

RC-l0 Remote Controller
For TM-221A1321N421A. Optional
telephone-style handset remote
controller RC-10 is specially
designed for mobile convenience
and safety. All front panel contro ls
(except DC power and RF output
selection) are controllable Irom the
RC-10. One RC-lO can be attached
to two transceivers with the optional
PG-4G cable. When both trans­
ceivers are connected to the RC-l0,
cross band, full duplex repeater
operation is possible. (A control
operator IS needed for repeater
operation)

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E_Dominguez sr, Long Beach,CA90810
PO, Box 22745. Long Beach,CA 90801-5745
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Lazy VECs?
THE FCC HAS DECERTIFIED four more Vol­
unteer Examination Coordinators, The latest
to lose their right to coordinate amateur radio
testing are : the Adi rondack Amateur Radio
Club VEC in New York, The Mark 4 VEC in
North Carolina, the Dunedin VEC in Florida,
and the director of MARS VEC located in
Puerto Rico . According to the Commission, all
of these VECs were decertified due either 10
their documented inactivity in testing. or their
failure 10 provide the FCC with the required
annual cost recoupment certrncanon . To date,
sill: of the original 27 VECs have been decerti­
fied , and fourollhe remaining 21 account for
85% 01all ham exams given . These lour VEC
groups are: the ARRL, W5YI , Central Ala­
bama, and lIIinois-based De Vry Technical In­
stilute ARC.

ease.ICOM AmeriCa. Inc. has provided an the
necessary communications equipment for tile
event .

Hemisphere-wide
Reciprocity
Agreements
KOWA LSKI WENT TO MEXICO CITY in May
to conclude arrangements on the Inter-Amen­
can Amateur Operation Convention. There
has been much interest in setting up reciproci­
ty agreements between North, Central, and
South American countries ever since the Mex­
ico City earthquake several years ago. where
amateur emergency communications were
hampered due to lack of reciprocity agree-
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The " Crew at 22" in the Get High on Life parade in Manhattan.

Bicycling and
Amateur Radio
OVER 60 VOLUNTEER HAM RADIO OPER­
ATORS have been recruited to assist in the
Transamerica Bicycle Race-an event which
began on June tst and will last apcrox. 5 112
weeks Over 200 bike trekkers wilt bicycle
from Seattle WA to Atlantic City NJ, to benefit
the America Lung Association . The goal is to
raise over $1 million to benefi t programs in the
ALA's three main areas of emphasis: smok­
ing. as the major preventable cause 01 lung
disease : occupational and environmental
health; and the fight aga inst specific lung dis-

THE INDIANA SECTION OF THE ARRL will
be assisting the Tenth Pan American Games
in Indianapol is in August. Their two main func­
tions will be to coordinate communications for
operational activi ties associated with the
games, and to handle traffic lor the atheletes
who will be coming from 38 of the Pan Ameri­
can countries.

Nearly 200 Amateur volunteers are needed
to assist in the operational events, as well as
for the Official Pan American Games Station
(W9PAX) , the Athletes ' Village Station
(W9JP). and the Traffic Outlet (WB9MPV).
Anyone interested in voluteering their ser­
v ices should con tac t Cornel ius Head
WB9Z0E , 9046 Mercury Or., Indianapolis IN
46229 ; (3 17)-263-5 28 1 or (3 17)- 898­
2792.

Pan American
Games

Mouth Mobile

Code, not Crack!
OVER 200 MEMBERS 01 the Radio Club of
Junior High School 22 parncipated in a " Gel
High on ute'' parade in Ihe lower East Side 01
Manhattan on June tst. 10 show Just how they
go about gelling their high. Chanting " code,
nOI crack" and praising " RST" over LSD, Ihe
crew was joined by several thousand other
marchers representing civic and religious
groups. all determined to rid the neighbor­
hood of the drug menace.

The "crew at 22"uses ham radio daily 10 aid
their education , The students are learning
CSl (Code as a Second l a nguage), an d oper­
ate the daily Classroom net on 7.238 MHz at
1100 UTe, where they make an average 01
several hundred con tacts a week . Through
amateur radio, these students have a chance
to learn eeout the world: the possibilities away
from the lower East Side.

The Radio Club at JHS 22 is funded and
assisted by the "Education through Commu­
nication" program, which is also invowee in
implementing the program in other schools
around the country. This program is endorsed
by such notables as President Reagan and
Mayor Ed Koch . and by thousands 01 hams
worldwide.

The parade was a huge success, and will
likely become a reqular springtime event on
the lower East Side . The "Crew at 22" is
proud to be a part of the effort to say NO 10
drugs, and to get their high with a mike or key,
some wire and a rig. They know their friends
are waiting.

SEVERAL YEARS AGO , there was an arn­
cie in the medicine section of Time on the
subject of medical detective work. One 01
the examples cited involved a man who
went to a psychaitr ist complaining that he
was hearing rad io broadcasts. Thinking to
humor him , me psychiatrist asked what he
was hearing right then. The man replied that
he was hearing Rudy Vallee Irom the Steel
Pier in Atlantic City. The psychiatrist turned
on his radio and , sure enough , heard Rudy
Vallee!

After much questioning. the psychiatrisl
discovered that the man worked in a glass
boUle factory and had gollen some of the silica
crystals in his dental cavities. The combina­
tion of the silica, saliva. and some bridgework
in his mouth had literally transformed him into
a walking crystal-radio receiver!

The psychiat rist referred the patient to a
den tist , who filled the cavities and gave Ihe
man's teeth and bridgework a good cleaning.
The patient " went olf the air" , was able to
concentrate, and lived happily ever aher.



ments with Mexico. Kowalski states that " the
linal document on this issue will be lorwarded
to elTEL (the Spanish acronym lor inter­
American Telecommunications center­
ence}-which meets every four years.

Sometime after August, this document
should be open for signature by the adminis­
trations in this hemisphere."

Keen On Kemp
THE CENTRAL CONNECTICUT STATE UNI­
VERSITY Alumni Associat ion has awarded
Peter Kemp lhe Outstanding Teacher Award
Citation for 1986-87. Besides distinguishing
himself in teaching the Technical Arts at the
Bethel Middle School, Peter established one
ol lhe country's first amateur radio societies,
BEARS (Bethel Educational Amateur Radio
Society). Many of Pete's students were in­
volved in BEARS, and were part of the corn­
munications network during the 1986 Mexican
earthquake, Hurricane Gloria, and numerous
space sncttre missions.

Peter uses amateur radio to synthesize
many subject matters such as geography,
math, language arts, current events, and for­
eign tanguage study. His program is lhe lore­
runner of many across the country and he and
the program have been the recipient of nation­
al recognition .

73 congratulates Pete for mak ing such a
vilal contr ibution to amateur radio where it
counts most- in the educational system.

To All Mirage/KLM
Antenna Users:
MIRAGEJKLM recognizes the numerous com­
menls on the air and in club newsletters about
the extremely high VSWR in the fOllowing an­
tennas: 2M·11X, 2M·13LBA, 2M-16LBX, 220­
14X, and 22O-22LBX. They advise that these
antennas are very sensitive and require that
the artacnec leads to be as short as possible
and balanced. As well , MiragetKLM has de­
vised a connector, supplied with all new an­
tennas, that will remove any possibili ty of im­
proper connections . Anyone with one of the
above antennas may call Mirage/KLM at 800­
538-2140 (outside CAl or 408-779-7363 col­
lect (CA), to have a free connector sent to
them.

Is That Country
Banned or Not?
THE CRRL IS NO LONGER PUBLISHING the
ITU's list 01 banned countries, due to too-ne­
quent administration policy changes and be­
cause officials misinterpret questions on ITU
questionnaires and submit incorrect informa­
tion. No harm is done by trying to work a
station from the banned countries list ; if the
station is truly forbidden to contact you, they
wiil remain silent ; If not, you may work a new
country!

Just Add Water . . •
THE DAY MAY SOON BE NEAR when ap­
plicants who pass the exam will become
" Instant Novices" , with instant operating
privileges. Ray Kowalski . who administers
the Amateur Radio Service through his posi.
ron as Special Services Division Chief , said
that he has received so many requests for
Instant Novice privileges. that the FCC put
this out for preliminary comment as lhe /lrst
step toward proposed rulemaking . Ray at­
so suggested that the call sign of the " In­
stant Novice" cocic be the call sign of the
person who gave them the examination , plus
a prefix .

Kowalski is very interested in finding out
how the amateur community feels about this
issue. Send your comments (original and five
copies) to: FCC, Office of the Secretary, 1919
M St. NW, Washington DC 20554. Be certain
to refer to RM-5924.

The End
This month's ORX has been compiled with the
help of WB2JKJ, Mlrage/KLM, The CRRL
News, The West/ink Report. The W5YI Re­
oon.PCARS, and leonid Yolfe with his teddy
bear . Kuizrna. Send your news arid photos 10
73 Magazine, WGE center. Peterborough NH
03458, Attn:QRX.
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Above all, we fully intend to carry on this proud tradition Wi th even
more new product lines plus the same " lair " treatment you've come
to rely on. Our reconouc nee equipment is of the finesl quality Wi th 30 ,
60 and even 9D-day parts and labor warranties on selected pieces.
And a/ways remember :

" AMERICA'S MOST REllABLE AMAHUR RA DIO DEALER"

In 1937, Stan Burghardt (W<})IT). because of his intense interes t inlVl-'U &uuF~~ SELL-TRADE
amateur radio. began selling and servicing amateur radio equipmen t New & Reconditioned
in ccruuncuon with his radio parts business. We stand proud or this HAM EQUIPMENT
long.lastlng tradition of Honest Dealing, Quality Products and
Dependable · 'S-E·R, V·' ·C·E'"

Write today for our latest Bulletin /Used Equipment Lis••
PO, 80x73
182 N . Maple

Walen"",, " . SO 57201
CALL DR WRITE FOR SPECIAL QUOTE

CIRCU 92 Ol'l RU,O£R Sl:RVICf: CARD
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EVER SAY DIE

"The last thing any of the
participants in a repeater hassle

want are creative solutions-they're
all looking for allies and a Big Win."

from page 4

My suggestion to Chris was first
to taka up computers as a hobby.
Second, I suggested he turn him­
self in 10 the mental health authcri­
ties as a case of advanced mind
rot for even wanting a repeater.
Third . I recommended he get the
FM Society 10 change their ru les.
Fourth , I suggested he try to gel
Dave and Jim committed to a lun­
ny farm for being so out ollouch
with real ity as to th ink all this is
Important. Fifth, I suggested Chris
and Blaine move to 220 and set up
a repeater there lor Novices .
Then , why not put in a link to the
145.23 input so the Novices could
work crossband through any and
all repeaters inputting there? How
about a 145.83 to 145.1 5 hnking
repea ter? One more link from
145.75 to 145.23 would lock up

Dave and Jim 's two repeaters.
That's what's wrong nowadays­
too little imagination . Of course
there might be a problem gelling
the last two repeaters coordinat­
ed-unless there 's someone like
me on the coordinating commitee,
in which case it'd go through in a
flash.

I think I'll go ahead and bring
out a nicely decorated Asshole
cemtcere. A chap on 20m yester­
day sure earned one from me.
This turkey got his kicks by calling
CO on top of any contact I tried to
make- kept this up for about 20
minutes. Lucky lor him I'm not
an Exira, else I might have taken
the l irst plane to Fredericksburg,
Virginia, and done hamdom and
his family a big favor, There are
enough certificates needed so I
suspect I could sell them in pads
of a hundred . We'd sure do a land
office business in Southern Cali­
forma and New YorX City.

Yes, I realize that the last thing
any of the participants in a re­
peater hassle want are creative
scluticns-cthey 'ra all looking for
allies and a Big Win .

Getling back , lor a moment, 10
the concept of use. Here we're re­
alty up against it. Once a coordi­
nating committee lets it be known
they're checking repeater pairs
for use we'll see all sorts of sub­
terf uges- l i ke tape-record ed
transmissions and endless IDs.
Military shortwave stations often
do this in order to prove frequency
usage so they can hold their chan­
nels. Yet il any attempt is made to
determine what actua l intelligent
use is made of repeaters , our
whole house of cards will blow
away. I understand there is a tape
somewhere which was made of an
intelligent conversation over a re­
peater-allegedly in Georgia­
about five years ago. This is prob­
ably just another one 01 those ham
myths .

You know . . . about those cer­
tmcetes . .. we don't want them

used indiscriminately-that would
lower their vetue. Suppose we set
up a system where each one is
numbered and signed by me. The
fox guarding the hen house, so to
speak (write) , Applications for
them would be sent 10 me, com­
plete with an explanation as to
why you think it's warranted . This
would allow me to keep track of
them and to report the awards. It
would also tend to single out re­
peat offenders for OUf attention.
I'd love to do some articles on leg­
endary ham kooks such as W20Y
andW2BIB .

As soon as I have a suitable cer­
t if icate ready I' ll let you know .
What's a fair application fee? If we
make it Iree we'll be up to here in
applications. How about $5? That
should about pay lor the work
here . We'll let the market decide.
II we get too many at $5, we'll up it.

SMALL CHANGE

II's almost gelling time lor- some
n e w mode of ham co m m u ­
nications, isn 't it? We've been
using sideband since around
1960, so it should be time for

us to th ink up something new.
I think it was in the early 20s

that we went from spark to CW,
complete with the usual okJ.timer
reaction of " Spark Forever," We
didn'l have very many hams at the
time, but what few we had spent a
good deal 01their efforts fighting
each other,

Before WWII , about 80% 01 all
ham activity was CW-mostly on
40m , which was a CW band . Ev­
eryone was crystal-controlled, so
it was normal procedure to call
long cas and then tune the whole
band for a call. We had two phone
bands of any great importance,
20m and 75m, both 100 kc wide
(kHz hadn't yet been invented).

75m was occupied most of the
time by nine groups of hams with
kilowatts, each taking up 10 kc.
These were very elite groups
since a kilowatt of AM cost on
the order of $50,000 in today's
ocuerettes . They ignored the
plebeian as-wen hams. Persis­
tent breakers would be ackncwr­
edged once to shut them up, but
would never be given an opportu­
nity to make a transmission.

20 meters wasn 't much better,
This was Class A territory-the
land 01 Big Signals-and, being
only 100 kc wide, there was room
for about nine and then the band
was lu ll. Remember, everyone
was crystal-controlled , so the re
wasn 't any way to sneak into an
unused spot in the band.

Class B hams- which most 01
us were-either ditted away on
40m, making contacts as exciting
as those today-which means
almost totally rubber-stamp con­
tacts-or were adventurous and
built a small 160m phone rig-a
6L6 oscillator , modulated by a
6L6, using an F1 mike swiped
from a pay telephone.

Class Bers could use 10m, but
that was a VHF experimental
band-attractive to pioneers, but
sneered at by real hams (Class
Aers).

By the 50s, the vto was in com­
mon use and war surplus rigs
made it so anyone could whup
toget he r an AM kil owatt . The
private-club phase of hamming
was dying.

The expanding of 75m to 200
kc. the opening of 100 kc on 40m
to phone, and the expanding 01
the 20m phone band were
brought about by th is general
move from CW to phone in the
50s-complete with the usual
infighting. I th ink it was W2EE who
devoted the last years of his life
to jamming 75m Dxers trying to

Continued on page 53
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For that new 220 MHz Machlne-
Spectrum now makes 3 lines of VHf Repeat­
ers-the world famous Deluxe SeR IOOOA,
the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeatersl
The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However. all of the " bells &
wh istles" have been eliminated-at a large
cost savings to you! The SCR77 is a real
" workhorse" basic machine designed for those
who want excellent, super-reliable per form­
ance year afte r year-but no frills!
Of course, If you do want a Full Featured!
Super Deluxe Repeater with full panel
metering and controls , and a complete list
of ' built -In ' option s, then yo u wan t our
SCR1000A or the SCR2000X.
All three available wi th: Autopetcn/Reverse
PatchlLandline Control; toucn rone Control of
various repeater functions; 'PL'; "Emergency
Pwr./ID "; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc. (2M & 440 MHz Rptrs. and RF
Link Units also ava ilable.)

We 've got the greatest
design/performance
" Know-how"- 12 + years
in the business-with
constant improvements in
our Repeaters & Link Units!

Complete Line of VHF/UHF Revr. & Xmtr.
Boards & Assys. also available. Plus 10,
COR, DTMF Control Bds. , Antennas,
Duplexera, Cabinets, etc. Inquire.
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SCR 1000A 2M or 220
REPEATER W/1S0 WT. 2M
POWER SUPPLY.

. (All items available separately)

.- - -• • •

For the Finest in 220 MHz Repeaters,
Go with the Leader'-

•

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.!
Sold Factory Direct or through Export Sales Reps. only.

'lsCl SPECTRUM COMMUNICATIONS CORP.
1055 W. Germantown Pk, S8 • Norristown, PA 19403 • (215) 631-171 0 • TELEX : 846-211

CIRCLE 51 a.. READER SERVICE CARD
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ETTERS

WANT ONE?

EMP UPDATE

1 1

Anybody else out there want a
WANT?-Eds.

Since Novices and the Techni­
cians are permitted to use a por­
tion 01 the ten-meter band, why
not sponsor a WANT certificate
lor working 50 Novices and 50
Techn ic ians on the tu-meter
band. It might even increase your
subscription list if you offered a
free subscription to the first
Novice and lirst Technician to co­
tain requ irements; I suggest no
CSls required.

I want a WANT. Do you want a
WANT?

Buzz EggeBrecht W4BE
Port Richey Fl

Wayne Green's editorial reo
marks (April, 1987) seem to indi­
cate some problem with official
" secrecy" surrounding shielding
and protection 01 sensi tive sene­
state amateur equipment against
electromagnetic pulse (EMP)
from nuclear blasts. Since this is
an important issue tor currently
active amateurs and future gener­
ations , the following information
may be helpful.

Technical data regarding rete­
tively simple and attainable pro­
tective measures against EMP
are available to anyone willing to
purchase-or request through in­
fer-library loans-the following
publications:

1.Gladstone and Dolan, TheEf­
tects of Nuclear Weapons , Third
Edition .

2. Electromagnetic Pulse Pro­
tection Guidance (CPG 2-1 7, Jan­
uary, 1986), ava ilable through
your local Stale Civil Detensa Of­
fice or the Federal Emergency
Management Agency.

3. The NCS TIS 85-10 Oocu­
ment, issued by the Technology
and Standards Section, National
Communications System, Wash­
ington DC 20305.

There are other publications
addressing th is subject, but I
think the above-mentioned will
give sufficient technical inlorma­
tion and guidance to those among
us seriously interested in stneld­
ing and protecting our communi­
cations equipment against EMP
lrom potential nuclear attack or
emergency.

Dr. F, Paul Kosbab NF4E
Tulsa OK

1 1

OOPS

ICOM u2AT REVIEW

1 1

Right you are . . . we dropped 8
digit.-EdS.

Bill Martin N7EU
Bothell WN

You sure play last and lOOse
with figures. In coming up with
the number of Soviet radio ama­
teurs (Never Say Die, MarCh ,
1987) you must have rounded
W5YI's 48,000 up to 50,000 and
then dropped the last zero. How
could there be 10 to 15 thousand
active out of a total 015,000?

Bob Eldridge VE7BS
Pemberton BC

I was rather surprised to read
the positive review of the ICOM
micro 2AT in the May issue. I
owned one of these units for a
couple 01 days alid was extraordi­
narily disappointed in its perfor­
mance. Fortunately, the dealer
from whom I purchased the unit
took it back in exchange for anoth­
er hand-held (the Yaesu FT-23R).

The biggest problem that it
failed 10 mention the u2AT's most
serious fault-that the radio won't
scan in the usual sense of the
word. That is, there is no way you
can set the radio up to automati­
cally step through each memory
and stop when it comes to a fre­
quency that is in use. Similarly,
there is no way that you can have
it scan the band or a portion of the
band and have it stop when it
comes to a busy frequency. Al­
though advertised as " scan," that
function only stepped through fre­
quencies or memories when the
burton was depressed. This func­
tion, better termed " auto-repeat,"
makes the radio difficult to use,
especially in the car.

The 73 review did, however,
point out the other drawback of
this radio-that it will not store re­
peater offsets independently in
memory.

My only guess as to why these
critical lunctions are missing from
an otherwise stete-ot-tre-en rig is
that ICOM fears that a full-fea­
tured radio will cut into its market
for the tC.Q2AT.

John Hansen WAIPTV
Fredonia NY

II yo u hear about any more
hams throwing their 220 rigs in the
can,let us know. We have a grow­
ing number of people here think­
ing about 220.

1'-- 1

Ken Robart
North Vancouver Be

101220 Xl lNK1 1

to be more a vehicle for sell-ex­
pression than a service in ex­
change for frequency allocation. It
should be redirected more to ser­
vice to the global community.
For example:

The Environment. Canada and
the New England states a re
screaming about acid rain while
Washington stonewalls the is­
sue. Radio amateurs in the affect­
ed areas could set up a network of
rain pH monitors and provide a
continuous series of pH contour
maps on a scale that no private
organization or university could
ulidertake.

Geoph ysi cs . As Cal iforn ia
awaits its next major earthquake,
it's clear that there exists an op­
portunity lor amateurs to experi­
ment with lase r- and microwave­
based rangef inding equipment
and help monitor and correlate
geophysical data to aid in the pre­
diction of earthquakes.

Developing Countries . Ama­
teurs can make a significant con­
tribut ions by helping to establ ish
co mmunicatio ns links and pro­
vide reliable sources of power.

This is the kind of relevant activ­
ity that would get me interested in
amateur rad io.

GLOBAL GOOD

NOVICE DSB AM

Good news! The recept ion on
220 in this part of the country to
Novice Enhancement has been
very posit ive. There has been no
great deluge of used gear hitting
the market from dissatisfied up­
perclassmen nor any hazing of
the Novices on 220. As a matter of
fact. months before Novice En­
hancement, there was great dis­
cussion on our local repeater.
WA7SPR (224.10), as to how we
could ease Novices into 220. We
decided to provide a ccee-crac­
lice session on the repealer. and
Frank WA7SPA provided a cross­
band link to the to-meter Novice

When I look at what Amateur SSB subband through the 220 re-
Radio is today compared 10 what it peater, since not all Novices could
was in the past, the single word justify spending a few hundred
that jumps out et me is relevance . bucks to get on 220. Doing Novice
The essence of early radio was code practice right in the middle of
communication over g reat dis- the Novice to-meter SSB band at-
tances in what was basically a tractec a lOt of check-ins lrom both
rural society. sides. We were able to discuss

'rcoays amateur rad io seems what was going on on SSB.
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Never betore have amateurs
gotten so much lor so little than
with the Novice Enhancement .
These new privileges should sig­
nifICantly spur growth on 220 and
1290 MHz since several 01 the
Japanese manulacturers present­
ly have suitable rigs on the deal­
ers 'shelves.

Keeping in mind that the 2m FM
boom resulted only because 01
cheap, plentiful , yet obsolete
commercial FM radio gear, I think
the league and the FCC should
reconsider DSB AM on the 28­
MHz lIl'ovice subband for several
reasons.

First, as evidenced by the 10m
FM boom, most CB sets readily
convert to 10 meters. Their AM
mode is obsolete compared to
more efficient modes 01 modula­
tion but the radios are surprisingly
state-of-the-art . Novices would be
no more handicapped running AM
than we were runn ing sse or FM
in the earty days 01these modes.

Second , many adults I know
are hard-pressed to justify S3OO­
S400 lor a new FM rig. How many
young teens can afford that
much? How many more coutd et­
lord $35 for a secondhand CB set
and maybe $20 worth of parts to
put it on 28 MHz?

Third , converting the set would
give Novices an excellent oppor­
tunity for hands-on experience­
SSB gear is lormidable to work
on, even for most higher-class
licensees.

On the other hand , maybe the
league and the FCC just want
Novices to subsidize Japanese re­
search and development, further
widening thei r technological lead
over us, and shrinking our techno­
logical manpower pool.

Richard Williams WB4FAX
Richmond VA

1 1



Have you been trawling the bounding main for a new product? We have just
netted it-the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the
repeater receiver and transmitter. Scutt le _ :~
individual tone cards, a ll 38 EIA sta nda rd ,;,. - .0
CTCSS tones a re included as well as time and hit accumulators, program mable
timers, tone translat ion, and AC power supply at one low price of $595.00.The $595.00 each
TP-38 is packed like a ca n of sard ines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module fOI $59.95. This module allows complete $149.95 Digital CTCSS module
offsite remote control of all TP-38 functions. including adding new customers or
deleting poor paying ones, over the repeater receiver channel. with

Other features include CMOS ci rcuitry for low power consumption. non-volatile ~b1e
memory to retain programming if power loss occurs , immunity to fals ing, pro- NoW cfcSS
grammable security code and much more. The TP-38 is backed by our legenda ry • iWl
I year wa rra nty and is shipped fresh daily. Why not set passage for the abundant waters Dlg
of Communications Spec ialists and cast your nets for a TP-38 or other fine catch.

..COMMUNICAnONS SPECIAUSTS, INC.

-=:!!!!_ :426 West Tall Avenue • Orange. CA 92665-4296

•
Local (714) 998-3021 • FAX (714) 974-3420 VIS4 '

Entire Us.A. 1-8OQ.854.OS47
C1ACU 10 OfrlItEADEIt SEItVJCE CARD
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NeG's Holline Hand Set.

NeG HOTLlNE-107 HAND SETS

The Hotline-l 07 Hand sets was
developed in response to reo
quests from both Amateurs and
Land Mobile Users.

The 107th featues include: a dy­
namic l00-0hm speaker, and ad­
justable volume control, in-cradle
dial ing , vert ical or horizontal
mounting , and notse-cancemna
microphone. Features in the
107M include the above, plus: au­
to-cte l with a to-number memory,
a super-capacitor 14-day memory
backup, a three-button memory

splils are programmable. A DDS
(Direct Digilal Synthesizer) is also
included in the Ic.575A for packet
enthusiasts. The lo-Wa1l1C-575A
and the 25-WalllC-475A are simj.
lar in design to ICOM's compact
base station line: the IC-735, the
IC-275A, and the IC-275H.

The IC-475A will be available in
May 1987. The suggested retail is
$1 ,999. The IC-S75A will be avail­
able in June 1987, and the price
will be announced .

The new IC-475A, a 44G-MHz base station transceiver.

83 500·Hz 10.7491 -MHz CW
fiher and an AG-35 mast-mounted
pre-amp.

All subaudible tones are built-in
and the actual subaudible fre­
quency is displayed. Standard re­
peater splits are built-in and odd

-------- -------

HEATHKIT MULTI-MODE THC

Heathkit is introducing their new HK-232 Pack-Kit? Multi-mode
Terminal Node Con troller. The Pack-Kit TNC operates on RTTY,
lets users run CW at speeds from 5 to 99 wpm and works on
AMTOR, ASCII, HF (300 baud), and VHF (1200 or up to 9600
baud with an external modem) Packet. It is also capable of
decoding weather facsimile onto an Epson-compatible printer.

Adding the HK-232 to a radio and a computer lets the amateur
gel on the air in every mode. It connects 10 Ihe radio 's PPT line ,
speaker output. and microphone input for interchangeable VHF
and HF operation. The same connections work fOf all other
modes including CWo

Amateurs can connect bOth their HF and VHF rigs at the same
time , which allows switching between VHF Packet and copying a
W1AW RnY bulletin on 40 meters.

A " Signal" command causes the Pack-Kit to determine the
correct RTTY, ASCII , or AMTOR mode lor the signal that the
amateur is listening to . II also presets baud rate and mode, and
will invert the signal if necessary. The HK-232 even handles
American Standard Baudot (Western Union) , Japanese
Kalakana Morse, Cyrillic (Russian) Morse and translated ver­
sions 01 Katakana and CyrilliC.

The HK·232 features an eight-pole audio by-pass filter, '01·
lowed by a limiter d iscr iminator with aulomal ic threshhold
correction.

No special software is required to operate the HK-232 Pack-Kit
TNC. II can be used with any modem communications package
you may already have or an optional program written specifically
for lhe HK-2J2 and a HeathkiVZenith PC or PC-compatible com­
puter. It connects to a terminal or compuler through a standard
R8-2J2 serial port at baud rates from 300 to 9600.

For more inlormation on this INC, please circle Reader Ser­
vice number 201 .

memor ies , passband lun ing ,
notch filler, noise blanker, built-in
SWR bridge , sem i or fu ll CW
break-m, and a multi-function me­
ter . These transceivers also have
velvet-smooth tuning knobs and
easy-to-read amber LCD readouts
with variable backlight.

Four scanning memories are
ava ilable: band, programmable,
mode and memory sc an, wilh
selectable rock-out . 99 memo­
r ie s c an be scanned in fi ve
seconds. The IC-475A also has
a lone sque lch umt , speech
synthesizer , an OSCAR module
thai allows Iracking wilh a c0m­

panion IC-275A or Ic.275H, FL-

EW PRODUCTS

The new Silver Eagle.

TWO NEW ICOM BASE
STATION TRANSCEIVERS

ICOM is introducing th e IC­
575A, a 10m and ern duaJ-.band
base-station transceiver, and the
IC-475A, a «o-MHz base station
transceiver.

Both radios are aU-mode, and
have 99 tunable full-function
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MICROPHONE IMPROVED

The Asiatic Corporation, man­
ufacturer 01 the classic " 0 104"
communicatio ns microphone, is
int ro ducing a new version 01
the Si lver Eagle . The ETS9·
01 04SE ± is the Silver Eagle plus
a ne w microphon e amplifier .
switching system , and buill-in
end-ol-Iransmission signal (ETS).

The ETS is a 1-kHz lone which
is heard by both microphone oper­
ator and transmission receiver
when the microphone is unkeyed.
This lone ind icates that the trans­
mission is completed. II is gener­
ated electronica lly within the mi­
c ro phone and and is swi tc h
selectable.

Addit ional fea tures inc lude a
new VOX switch for transceiv­
ers thai incorporate this feature,
a 2o-dB pad on the audio out­
put , and the capability 01 power­
ing the microphone either from
a 9-volt battery or directly from
the radio.

For more on the Silver Eagle
Plus microphone , circ le Reader
Service number 210.
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Pipo's P-7 touch- lone encoder.

most radios. The dimensions of
the P-7 12-Key encoder. vertical
(P-7Y) or horizontal (P.7H), are
2.16 - J( 1.5- x 0 .20". The dimen­
sions of the P-8 16-Key, vertical
only (P-V8) are 2.16 - x 1.9 " x
0.20 ". This series is available in
black or dark brown (to match the
Standard Communicatio ns HX
Series).

These units are avai lable Irnme­
diately . Fo r more informal ion ,
please ci rcle Reader Service
number 206.

ACTIVE AUDIO
FILTER FROM BEL-TEK

BEL-TEK mtroooces Ihe CW-1
Active Audio Filter. which elimi·
nates QRM and easily connects
between the t ransce ive r and
speaker. The CW-1 has three se­
lectable bandwidths of 90, 130.
and 200 Hz with a center frequen­
cy of 200 Hz. It has a built-in audio
amplifier to directty drive a loud­
speaker. The kit comes complete
with all the parts needed to make
the CW-1 functional. The CW- l
measures 2 " J( 3.4- and can be
powered by a a-vonbattery. Price:
$19.95.

For more mtc rmaticn, please
ci rc le Reader Service number
213.

NCG 9Oo-MHz
ANTENNAS

The 900 MHz antennas are now
available and specifically de­
signed for use in the 902/928
MHz band. The mobile antenna
uses a magnetic mount with a
double coil whip. It is a 15-dB gain
antenna capable of a maximum of
30 Walls of power. It is anodized
black. and its model number is
CMW-202N.

The 900-MHz base/repeater an­
tenna is mlXIel number CFC7-71.
II it is a collinear fiberglass anlen­
na with again of 17.4 dB and max­
imum power capabilities of 50
Walts. Mast-mounting bracket s
and hardware included.

These antennas are now avail­
able through independent deal­
ers and the NCG company. For
more info on these antennas,
please ci rcle Reader Service
number 205.
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MINIATURIZED
DTMF-ENCOOERS

NCG 's 900-MHz antenna.

The CW-1 Active Audio Filler from
BEL· TEK.

beginner amateur radio applicant .
Two long-play srerec code cas­
settes cover learning of the code
in a humorous and educational
manner, and is designed for stu­
dents wi th absolutely no back­
ground in code copy. In the fully
itlustated Novice voice-class li­
cense preparation manual , every
Novice class question is covered
by a Ihorough explanation and
there is a discussion of the right
and wrong answers that may be
found on me test. The cassettes
and book come with a white vinyl
carrying case.

Also included in the packet are
instructions to the two examiners.
a thirty-question sample Novice
exam, a five wpm samp le code
test, a 610 Form to use to apply for
the license to the FCC, and a tun­
color IC O M freq ue nc y -b a nd
chart .

For more info on the Novice
course , circle Reader Service
number 208.

Pipo Com munications has just
developed a new line of Touch
Tone Encoders, the P-7 and P-8
series. These encoders are the
firs t 01 there kind in this industry
and have steel keys and sealed
gold dome contacts. They are
miniaturized and designed 10 ht

NOVICE VOICE-CLASS
" QUICK COURSE"

Gordon West Radio School of­
ters a custom-developed Morse
Code and Iheory course for the

speaker leads, etc. The toro-os in
this ki t, however, separate into
halves, which makes it easy to
wind around the toroids nearly
any kind of wire or cable, even
ribbon cable and coax . The toroid
halves mount together in a snap­
together plastic frame. The indi­
vidual toroids can also snap to­
gethe r in a stac k, to inc rease
effectiveness fo r large-diameter
wires.

For additional info on this choke
kit . please circle Reader Serv ice
number215.

COMMODORE 64/ 128
TERMINAL PROGRAM

xantromcs is announcing the
release of their newest terminal
program, the Kanterm 64'128.
written for use with the Com­
modore 64 and 128 computer ter­
minals. The program offers split­
screen display. message buffers.
dIsk storage. and type-ahead
buffer. The C-128 runs in 128
mode and provides for 8O-charac­
ter lines. Kanterm can be used
with most Kantronics "SMART"
modems, such as the KPC·1 ,
KPC-2, KPC-4, KPC-2400, KAM,
and UTU·XT/(P). Kanterm 64 and
128 come toge ther on one
diskette. Suggested retail i s
$29.95.

For more information on Ihis
product , please circle Reader Ser­
vicenumber214 .

The "Ouick Course " from Gordon
West.

set . and an ANI, installable by the
system owner.

These nicely-styled Hand Sets
are available through your local
dealer or the NCG company. You
can get more information on these
sets by circling Reader Service
number 204.

The MFJ-70 1 RFI·free Choke kil.

lnventron Labs has introduced
an ekciting new accessory for
owners of the Kenwood T5-94OS
transceiver. The Banker offers
trent-panel ccntror of the radio's
four memory banks , via the
"voice" switch . The circuit board
installs in the space intended for
te voice synthesizer and simply
plugs in. No modifications to the
radio are necessary.

Pressing the voice switch per·
mns the operator to select any of
the four memeory banks, without
using the radio 's top-mounted
bank switch. In fact. the switch
need never be used again, so the
sliding cover can r emtaned
closed! The Banker cannot be in­
staned if the voice synthesizer unit
is already installed .

The Banker ut ilizes ultra-low­
power circuitry, takes no power
from the radio's back-up batter­
ies, and is covered by a one-year
limited warreray.

The Banker may be ordered
from mventrcn Labs for $49.95.
More information on this product
can be obtained by circling Rader
Service number 207.

THE BANKER

RFI-FREE CHOKE KIT

MFJ Enterprises, Inc. is intro­
ducing its new MfJ-701 RFI-free
Choke kit that eliminates RFI (ra­
dio frequency interference) prob­
lems that affect TVs , radios ,
stereos, telephones, VCRs, com­
puters. PA systems , burglar and
fire alarms . test equipment .
modems, monitors . and other
electronic devices.

A highly effective solution for
eliminating RFI is to wind an of­
fending cable or wire around a fer­
rite toroid to choke olf AFI, but it
difficult to find a toroid with the
proper characteristics which has
a large enough hole to allow pas­
sage of an end of a power cord.
AC adapter, microphone cord .
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the contest oper­
ator abided by the

contest rules.

Disqual ifications

Contestants not following the band-swi tch ­
ing requirements will be disqualified. Stations
falsely reporting antennas used or falsely
reporting output power will be disqualified .
Scores requiring more than a 3% scoring adlust­
ment due to duplicate contacts or scoring errors
will be disqualified. Contest committee decisions
are final!

Entry Deadline

Entr ie s mUSI be post­
marked and forwarded to the

contest address below no later
than October 20, 1987.

Aules, Forms, Entries

Forms are available from the contest commit­
tee. Send an SASE to: The National Champi­
onships. 2665 Busby Road, Oak Harbor WA
98277.

Send For Your
National Championship

Entry Forms Today

The NationalChampionships
2665 Busby Road
Oak Harbor, WA 98277

Penalties

A penalty 01 one multiplier point , before
averaging , will be assessed for each dupli­
cate contact count on the same band and
not discounted by the contestant on histher
entry.

Awards

Aminimum of 250 OSOS must be worked to be
eligible lor awards. Awards will be issued to the
operator With the most points in each Call DistriCt
and U.S, State. Plaques will be issued to the
National SSB Champion and National CW Cham­
pion.

The CONTEST OPERATOR OF THE YEAR
TROPHY will be awarded to the contester with
Ihe h ighest com bined score for the two
contests .

{

•

,

(

-.

At no
time from
0000-2100
UTCmayyou work
the same band dur­
ing two consecutive
time frames. At least one
time frame must pass before the same band can
be worked again. From 2 1()()-24()()UTC only may
stations switch to any band as often as they like.

Ell:change

All stations must transmit RS(T) and U.S. State.

aso Points

10 OSC points per valid 000 on 10 or 160
meters. 5 OSC points per valid 000 on 15, 20,
40 , or 75180 meters.

Multiplier Points

1 multiplier point lor each state worked on 15,
20, 40, or 75/80 meters. 2 multiplier points lor
each state worked on 10 or 160 meters.

Multiplier Average

Multiplier average is determined by totalling all
multiplier points and dividing them by the number
of bands operated .

Antenna Multiplier

3 Antenna Multipliers for each band worked
wilh a wire antenna deSign or vertical antenna,
Antennas must be fed with a single teeouoe and
nol be in a phased configuration. Quads are not
considered wire antennas!

2 Antenna Multipliers for each band worked
with a duo-, trio, or quad-bane-antenna ted with a
single teedhne and not in a phased configuration,

1Antenna Multiplier tor each band worked with
an antenna not specified in the previous twocate­
gone,

Note that more than one antenna may be used
on a band but onlyoneantennamay be used at a
time.

Final Score

OSO Points x Multiptier Average x Antenna
Multiplier = Final Score.

Contest Entry

Entries must include a separate log for each
band worked, a summary sheet itemizing OSOS
per band. 000 points per band, multipliers per
band, antenna multipliers per band, and total ac­
cumulated score. Entries must describe antenna
used 00 each band and Sign a declaration that

For the first time ever, the " l ittle Gun" has a
chance10becomea NationalChampion! The Na­
booalChampionshipshavebeendesigned 10 tee­
ognize the Contest Operator of the Year. Unlike
other events, they single out the best Contest
Operator in the USA, not just the station with the
biggest hardware investment!

The re will be a National Sideband Champion
and a National CW Champion . The combination
01 these two contest scores will determine the
Contest Operatorof the Year .

Contestants, analyze your band plan. Do not
take these events lor granted. They are, withOut
doubt , the most complexstress-testing events on
the bands loday. If yoo understand the rules,
you'll recognize " traps" strewn in your path. Be­
ing laxcould spell yourdoom. Should you work all
bands? How do you maintain youraso rate with­
out sacrificing your multiplier average? Should
you be using the monobander? What happens
when you switch 10 10 or 160 meters for the 10­
point OSOS? It's up to you, the Operator, to do
what's best for you!

EXTERNAL AMPLIFIERS AREPROHIBITED.
Run barefoot (up to 200 Wans maximum exciter
output power) or your entry isdisqualified.

Contest Dates

The First Annual National CW Championship
Contest is at 0000-2400 UTC on September 5,
1987.

The First Annual National SSB Championship
Contest is at 0000-2400 UTC on September 6,
1987.

Eligibility

Open to sing1e-<Jperator stations within the 50
U.S, States only. A station must be capable of
operating !Woor more bands; there are no single­
band categories. Eligible bands include 10, 15,
20 ,40, 75/80, and 160 meters.

Miscellaneous Rules

Stations may operate only 18 hours of each
za-hour contest. The same station may be
worked once on each band. For stations submit­
ting a contest entry, external amplifiers are striCt­
lyprohibited . Ell:cileroutput must not exceed 200
Wails.

Mandatory Band Switching

This rule separates the men from the boys .
Read it over several limes, as it is the toughest
rule to interpret. Be sure you understand it! Viola­
tors must be disqualified and their entries pro­
cessed as check logs.

Stations submitting an entry must operate only
on a single band during the following time frames:
0000-0300 UTC, 0300-060O UTC, 0600-090O
UTC, 0900-1200 UTC, 1200-1500 UTe, 1500­
1800 UTC, and 1800-2100 UTC. In other words,
you must establish a band Within a time frame and
cannot move lrom that band until the oed frame .
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Face it, the world
ofbam radio is a lot mo re complex than

it used 10 be. We have new modes pop­
ping up every day. sarefhres racing arou nd

the globe. computers, spread-s pect rum ...
how ca n you keep up with it a ll?

It' s easy , Every month , 73 Magazinc covers
the whole spectrum of amateur rad io with
a light, easygoing style . We 'll keep you up­
In-date on what 's happening in your hobby;
you may even learn something new!

Just $19, 97 will bring you 12 issues of 73 , A
monthly trip to the newsstand wou ld cost over
$35.
Find out what your friends already know :
73 Magazine puts the fun bad: into ham radio.
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o You're right! Let'a have aODle fun-sign Dle up
for a year of 73 for only SI9.97, a savings of over
43% off the cover price! (With your paid
subscription, you'D also receive a giant DX
Map of the World-a S5 value-absolutely freel)
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Vaesu FT-690R 116-Meter
Multimode Transceiver

Tonna SO/55-Element
6-Meter Vagi

veesu USA
17210 Edwards Road
Cerri tos CA 90 701
Price Class: $570

by Peter H. Putman K72B

'tcona Antennas imported by:
The PX Shack

52 Stonewyck Drive
Belle Mead NJ 08502

Pnce Class: $ 125

Photo A. The Yaesu FT-Q90R If configured for mobile operation .

" The FT-690R /I
represents a great

value in a 10- or
2 .5-Watt do-it-all,

6-meter rig. "

Photo B. The Yaesu FT-BOOR II configured for
portable operation.

steps, respectively , The available ollsets
lor repeater operation are either + or - 1
MHz, which is pretty much standard on 6
meters.

As with the 290A II, you can store Ire­
quency, mode, and offset information on any
01 ten channels, as well as scan between
those channels. However, once a channel is
selected through the memory switch , you
cannot make excursions off that frequency.
For example, you may wish to jump quickly
fro m a repeater near 53.500 MHz to tne
sse calling frequency of 50.110 MHz. You
can do this with two memories, but to move
up or down in freq uency thereafter you must
go back to either vto . This is inconvenien t,
but more so on the a-meter version . The clar­
ifier control provides for some adjustment of
the received signal, but does not alleviate
the pro blem.

You can also split the two vto's for half-du­
plex operation instead of using the standard
l -MHz offset. This is handy il you encounter a
nonslandard -olfset frequency pa ir. I can't

external amplifi er: 10 Watts versus 25 Watts.
I asked Chip MargeUi of Yaesu why the dif­
ference . He said that 25·Walt power mod­
ules for 50 MHz are difficult to come by in
Japan, but 1O-Watt modules are not . Certainly
an interesting situation, especially when one
considers the popular ity of 6 meters over
there! Perhaps in the near future. a retro-

fi t 25-Watl mod ule
can be developed.
(Using discrete pow­
er devices would be
out 01 the question ,
considering the size
01 this amplifier as­
sembly.)

The teont-peneuay­
out is nearly identical
to the 290R II : 10
push-bullon keys
control most of the

functions, such as vto selection, mode, tuning
rate, repeater offsets, priori ty channel , high!
low power, memory, and scan functions. The
nameplate is unehec in orange, as opposed
to green for the 290R II (I guess 10 prevent
confusion when in a hurry), The other basic
controls are for volume, squelch, main tuning,
and clarifier (AIT to the rest of us).

The modes avai lable for operation are al­
so the same as on 2 meters: USB, l SB, CW ,
and FM. The tuning rates on SSB and CW
are selectable al 25-, 100-, and 25OQ-kH z
steps; on FM they are 5-, 10-, and 2O-kHz

The FT-690R II

Readers of last month's FT-290A IIfTonna
144(9 revie w will recall how enthusiastic

I was abou t the combination of this rad io
and antenna lor z-rnete r portable operation.
Since thai review worked out so well , I de­
cided 10 lake the same approach on 6 meters
with this month's two products- and wound
up having almost as much fun during the 50
MHz Spring Sprint.

l et 's begin with the
FT-6OOR II . The de­
sign approach here is
sim ilar to the FT­
290A II-a combined
mobilelfixedlportable
multimode station in
one package, us ing
intercnanqeable bat-
tery cases or a sna p-
on final amplifier and heat-sink assembly lor
higher power. The FT-690R II uses the same
accessories as the 2-meter version , incl uding
FBA-8 ballery case, FT8-7 tone squelch unit,
MH·10F8 speaker/microphone , and MH·1 5C8
DTMF microphone ,

The NiCd charger is interchangeable, and
so is the mobile mount. About the only unique
accessory is the YHA-6 lelescoping Whip an­
tenna, with a base-loaded coil measuring just
over 40· long .

The big difference between the 600A and
290R is the output power when using the
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Photo C. Dave Skarbowski N2FAM puts the finishing touches on the Tonna 5015 five-e/ement,
sa-meterrag;.

tc rsee frequent usage for spli t vtc's on SSB or
CW, as all operation on 6 meters is usua lly lull
transcelve. (There might be the odd case of a
OX station on CW working stations in Ihe
phone segment above SO.loo MHz, making
the dual-vfo scheme practical.)

The FT0690R II lends itself well to mobile
operation, although the right side spring
bracket screw disappeared in t ransit from
Yaesu , making the installation very diHicult!
Fortunately, a phone call resolved the prob­
lem, and a replacement spring and co llar soon
showed up. As with the FT·290A II, the amplili­
er module can be secured to the mobile brack­
et separately. The panel light is always en­
abled while operating off an external dc sup­
ply or battery with the power amplilier module.
When the FBA-8 battery case is installed , you
have to actuate the panel light separately,
which of course saves unnecessary battery
drain.

Now for a major problem. I found the display
impossible to read in my Honda when I was
wearing polarized sunglasses! The mounting
place was conventional-under the center of
the dashboard behind the stiCk shill . This was
also the case on the FT-290R II, as a very
unfortunate combination 01 the angle of the

LCD screen and my polarized lenses lurned
lhe display almost black . I had to remove my
glasses to change frequency, or tilt my head!
A stronger backlight mighl overcome th is
problem-one rve never encountered before
with LCD displays.

" The Tonna 50/5
is very light and
a piece of cake
to assemble. rr

Another problem with Ihe MH-15C8 DTMF
microphone was an almost complete failure
01 the OTMF keypad, resulting in only one
tone from each pair being tra nsmitted 90%
of the time. Playing with lhe keypad but­
Ions and a local receiver showed a c1ear­
ty defective contact point on digits 5, 8, 3,
6,9, and I . In other words-most of the pad.
I attribute this to poor quality control on
Yaesu's part . In the end it made no differ­
ence. since I never use DTMF operations on
6 meters .

Photo D. The Tonna SO/5 ready for trucking to
the contest site.

Th e Tonna 5015

Now for a look at the Tonna SO/5 . Once
aga in , the folks Irom France have come
up with a clever scheme for a workaday
s-eremem yagi with reasonable gain and
trent-to-beck ratio. The yagi electrically is .57
wavelengths , measuring 11' 3-3/4 · and
weighing in at just 14 pounds. This number is
ac hieved by using rolled light-gauge alu­
minum stock to form the elements-similar to
Ihose used in television antennas. The ele­
ments are quite strong , although not like
seamless aluminum stock . The boom is the
conventional Tonna square stock, which is
very rigid and easy to align elements and
brackets on .

Tonna specifies the gain to be 10 dBi­
about whal you'd expect for as-element yagi
on this length boom. The FIB ratio is - 23.8
dB, but the front lobe is fairly broad with the
- 3 dB poinls encompassing about 75 de­
grees in the H plane. The antenna is not
terribly sharp! For my purposes. though. the
broad pattern was actually helpful since I
was running QAP and rotating the antenna
manually.

Assembly is a story in itself . Why is it thai
only the French can come up with such an
easy-to-build yagi? I ccn'r th ink it has ever
taken more than a half hour to construct any of
the Tonna products (with the exception 01 the
23- and 55-element 129f).MHz yagis) . Every­
thing is well marked. the parts count is correct,
and the paris fil in good alignment-an as­
sembler's dream. It was the same with the

Photo E. The Tonna SO/5 set up at Ihe con­
lest site. Pholo F. KT2B operates the FT-690R 11-2.5 WaNs output 10 the Tonna SO/5.
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Table 1. Performance measurements for the Yaesu FT-690R II.

Swr
Gain Bandwidth (- 1 dB)
Length
Weight

Conclusions

There you have it- the a-meter portable sta-

10,0
.57 wavelength
- 23.8
75 degrees H plane
55 degrees E plane
Beller than 1.2:1 from 50-51 MHz
48.5- 51 .6 MHz
11 ' 3-3/4"
141bs,

ron for today. Both products wor1l. very well in
the field-especially togelherl The FT-6OOR II
represents a great value in a 10- or 2.5-Walt
do-it-all , a-meter rig for base , mobite, or
portable . You can easily add a 100-Watt
" brick" for more juice if needed. It would be
nice to have some provision for a tight filter
option as well as being able 10 set the vtc's
instantly to any memory channel as a start ing
point. The display polarization problem is un­
fortunate, but might only have been caused by
that particular pair of sunglasses.

Before you ask, there is a FT-7OOA II on
its way to the U.S. market . I'll review it in
conju nction with the Tonna 2 1-element
portab le 70-cm yagi, so look for that review in
the future!

The Tonna 5OJ5 is very light and a piece
01 cake 10 assemble. (II 'S so light in fact
that I'd like to see a longer version with a
tighter pattern up front-say, about six or
seven elements.) The construction is first­
rate , although the instructions could be
more helpful regarding the Beta match. No
doubt stacking two of them (easily done)
would improve and sharpen the pattern . Over­
all, it is an ideal portable con test antenna and
uses simple assembly techniques that any­
one ca n deal with.

For more information about the FT-690R II,
circle number 201 on your Reader Service
card. For more information about the Tonna
5015 yagi, circle number 202 on your Reader
Service card. _

Claimed Measured

oJa .> -130dB

.2 uV SSB/CW .2uV

.25 uV FM .25 uV

nfa .12uV FM
.2 uV SSB/CW

2.4/5.2 kHz SSB oJa
12/25 kHz FM oJa
10 Walls High 10Walls High
2.5 wens l ow 2.5 Watts l ow

2,5 wens High 2.7Wans High
oIa Low 300 mW Low

80 mA Receive nfa
1.1 A (2.5 W) nfa
4A(10W) nfa
SO-54 MHz 50.000-54.000 MHz

Table 2 . Specifications for the Tonna 5015.

Gain, dBi
Electrical Length
FIB Ratio, dB
- 3 dB Points

Specification

Mmimum Discernible Signal

Sensitivity
10dBS/N
12dB SINAD

Squelch Law

TX/RX Coverage

Selectivity, - 6 dBl-60 dB

Power Output aI5O.100 MHz
With Fl-602O Amplifier

Power Output at 50.100 MHz
With FBA-8 Battery Pack

Current Drain

kinds of cas were
answered off th e
sides of the antenna
(as well as a few off
the back).

Around 9:30 p.m.
the band did open to
Texas and Arkansas ,
with an occasional
ping to Missouri and
Kansas. But the 2.5
Watts just wasn't
enough. Even the 10­
Walt final ampli fi er
wasn't enough! It took over 40 calls before I
finally bagged KB71J/5 in grid square EM12
(near Dallas). Sti ll, 1000 + miles is nothing to
sneeze at. K5GW and K5UR were also heard
running 20 over S9 at times, but I couldn't bag
'em. There's a big difference between 144­
MHz and so-MHz QRP operation: On 2, you
can plug away with your 2.5 Walls and work a
lot of stations running 100 Walts or less, but
the majority of serious &meter operators are
pushing a kilowall. Of course they'd be S9 +
20 dB during an Es opening! That means with
my 2.5 Walls and 1Q-dB antenna, I'm still giv­
ing up almost 16 dB in signal answering their
calls. Thank you. KB7lJ , for persevering .

The final totals weren 't too great-16 sta­
tions in 4 grids-but the Sprint did prove to me
how well the rece iver worked near adjacent
strong stations. Front-end sensitivity was ex­
cellent, making my job of operating QAP all
that much more frustratinql Ah well, at least
we saw some beaut iful star formations and a
great sunset. Dave contri bu ted a few cold
beers as well , and we had fun taking pictures
01 the setup.

The final step was to put the FT-690R II on
the bench and through its paces. I was mostly
concerned with sensitivity, since I couldn't
easily measure dynamic range. The latter was
estimated at about 110dB + based on contest
observations.

The 50 MHz Spring Sprint

It seemed that the FT-6ooR and SOlS were a
marriage made in heaven, or at least in Penn­
sylvania. The next step was to find out how
weH that marriage worked , and the venue was
the ARRl50 MHz Sprint, held the Saturday 01
Memorial Day weekend. One of my neighbors
to the north, Dave Skarbowski N2FAM , was
enlisted to provide his truck lor transportation
and find an operating site nearby. (Actually,
he volunteered, if you can bel ieve it . Most
people who know me expect to sit on a frozen
mountaintop lor hours when I ask if they'd like
to "come along and help out" du ring a
portable operation.) The site he chose was an
open field of several acres nearly 540 leet
ASl, putting it about 50 feet above average
terrain.

We pulled up after 7 p.m. and within a short
lime had the beam up and were listening to all
sorts 01 COs from loca l stations. The band was
dead, however, and the Q rate very slow. Ini­
tially I elected to use the battery case and just
2.5 Walls, and we did make contacts into Del­
aware and northern New Jersey in short order.
K2BWR was worked in Atlantic City with good
report s, over 50 miles away. As I mentioned
earlier, it actually was handy to have the
somewhat broad pattern on the 5015 since all
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S0/5; I virtually ignored the instructions and
worked from intuition.

The only flaw I could find was that the as­
sembly manual showed no suggested. starting
point for the Beta match connect ions. This
point wa s determined to be about 1·1/2 inches
from the ends of the Beta rod, ener much
on-si te experimen tat ion with a Bird 43 and 5C
slug. However. the Beta rod luning is quite
forgiv ing, as the worst swr measured at
50.100 MHz was the starting point, with the
clips 1 inch from the ends of the driven-ele­
men! support. Here, I saw over 2:1 SWf. At the
final set point. the measured swr at SO., 00
MHz was better than 1.3:1 . (These tests were
taken with the yagi only 15leel above ground,
SO I'm sure that ground effects exaggerated
that number!)

The clamping method is unique: The rolled
ends of the elements are isolated from the
boom with special molded-plastic holders,
and held in place by a compression nut (which
is coaxial to the element) and ferrule arrange­
ment. You slide the element all the way into
the holder, then tighten the nul around the
clamp point as needed. Result? You can't pull
the elements out at all without cauSing major
destruction to them- unless you loosen the
nut, at which point they slide out like butter.

This in effect creates an antenna suitable
for portable work. Just mark the element pairs
with colored markers (or measure them on
site-all five pairs are different lengths), then
assemble the boom into three pieces and car­
ry the elements bundled together. Once on
site it takes about 20 minutes to put together.
The only toot required is the ubiquitous 10mm
wrench! The compression nuts can be tight­
ened by hand , and the wrench takes care 01
the boom-to-mast clamp. The various boom
sections and boom brace are secu red by plas­
tic wingnuts-hOw's that for simple!



Hf £qu ;pm~n r Rel ular SALE
IC-761 HFlcvr/ SWrcvr/ps/AI 2499.00 2149

SP-20 Ell. speaker w/ audlO nner .. 1-49 00 134"
H-I OI 2~ HlCWhlter 6995
n ·t02 6 kHl AMfitter .•••••••••••• 56.00
CI -V Compulel Interlace adapler ... TBA
EX-310 VOice syntheslzer.. ....... . . 46 00

IC·75IA 9·band Jcvr/.l ·30 MHz rcvr 164900 1399
PS·35 Inlemal power supply 199,00 119' \
fL·32 500 Hl CW hllel (1st If) 66 50
fL-6J 250 HZ CW lrlle, {lsI IF) 5450
fL ·52A 500 Hz CW hllel (2nd If) 108 00 99"
fL ·53A 250 Hz CWMel (2nd IF) 108 00 99"
fL -33 AMIl ller.. 35.25
fL-70 2.8 ~ Hl Wide SSB filler 52.00
RC-IO Enemaf Irequency controller 39.25

IC·745 9·band lcvr w/.l ·30 MHz rc vr 1049.00 899' \
PS-35 lnterrral power supply 199.00 179' \
£X·241 Mar~ e r unit 22.50
£X·242 FMuM 4400
£X·243 [lectromc keye, uml....... 5600
fL·45 500 Hz CW filter ust If) . .... 66SO
fL·S4 270 Hz CW nner u st If) ._... 53.00
fL-52A 500 Hz CW liller (2nd IFI 108.00 99' \
fL ·53A 250 Hz CW Il ller (2nd If) 108 00 99'1
fL ·44A SSBnner (2nd IF) 178.00 159'1

IC-735 HF tlan~elve'/SW rcvr/mlt 99900 799' \
PS·55 Exfemal powersupply 199.00 179"
AT·I50 Aulomatlc an tenna tuner 445.00349'1
fL ·32 500 Hz CWfilte r 66.50
(x·243 Electron ic kever unll.... 5600
UT-30 Tone encoder 17.50

Olh('r ACCE'Hor;E'j Relula, SALE
IC·2KL 160·15m solid slate amp w/ps 1999 00 1699
PS·15 20A external po_e, suflflly ..... 169,00 lS4u
PS-30 Syslems pis w/cord. 6·pm plug 29900 269"
MB Mobile mecnt 73511451151 A 24 SO
SP-3 Edemal speaker 61 00
SP-7 Small extemat speake r 49 00
CR·64 High stab. ref. d a! (7451151) 63.00
Pp·l Speake r/ patch 159.25 149'1
SM·6 Desk microphone 44 .95
SM ·B Desk mic - two cables, Scan.. 78.50
SM· IO Compres50r/grapIl EQ,8 pinmlc 136.25 12-4'1
AT·100 IOOW8-band auto.antenna tuner 445.00 389' \
AT-500 ~9·band aulo.anleooa IUrlel 559.00 489'1
AH-2 8-band tuner _/ mounl & . h,p 62500 S49U

AH ·2A Anlenna tuner syslem. only .... 49500 429u

IICOMI
Ol her ACr h lOr;E'j - conl in uf>f.1: Relular SALE
GC-S World clock. 91.95 89' \
6-mf'ter VHf Port ilble Relular SALE
IC-50S 3/10W 6m SSB/CW porlable 549.00 489'1

(x·248 FMuM .. . .. .. .. . .. .. . .. .. . 55.50
LC· IO Lealher case 39.SO

VHf/ UHf ba lf' mulfi-mOOf'\ Relul" SALE
IC·5510 80Ws-meter SSB/CW 799.00 719"

£X-I06 FM opllOn 140.00 126'1
BC· IOA MelllOfy back·up ,... 950

IC·271A' 25W2 meters . •• CLOS EOUT 859 00 699"
AG·20· Intemat preamplifier 64 00

IC·271H 100W 2m FM/ SSB/CW 1099.00 9691\
AG·25 Mast mounted preamplifier. . . 95.00

IC·275A 25W 2m FMlSSB/ CW w/ps 1199.00 1049
IC·275H IOOW2m FM/SSB/CW 1389.00 1229
IC·475A 25W 440 FM/SSB/CW w/ps 1399.00 1249
IC·471A· 25W430·4SO.... CLOS EOUT 979 00 769'1

AG·I" Mast mounled J)fea mplilier... 99.50
IC-47IH ' 75W430-450 ... CLOSEOUT 1399.00 999n

AG·35" Masl rncurtted preampllher 95.00

I ' Pfeamp 59" with 271A/471A/471H Putchase I
A(CE'~jorit'> com m on ro Z7TA/H iln d 47TA/ H
PS·25 In ternal power supply lor (A) 115 00 1041\
PS-35 In ternal power supply for (H) 199 00 179' \
SM-6 Desk microphone .. 44 95
[x·310 Voice svnlhesizer .. 4600
TS·J2 CommSpet encode/decodel.... 59.95

UT-1 5 Encoder/ decoder wenece..; 14.00
UT-15S UT-15S ,,/TS·32 installed. .... 9200
VH F/UHF mobile multi-moot's Rel ul,lII SALE
IC·290H 25W 2m SSB/ FM. TTP mlC ... 63900 569n

IC·490A lOW 430-440.... . ClOSEOUT 69900 499'\
VHF/ UHf/ 1_] CHz fM Reeull r SA LE
IC·27A Comp.ac125W2m FM . /TTPmlt 429.00 369'1
IC·27H Compact 45W2mFM MTTPmlC 459 00 39911
IC·J7A Compact 25W220 FM, TTP mic 499.00 43911
IC·47A Compact 25W440 FM, TTP mrc 549.00 47911

PS·45 Compact 8Apo wer su ppl ~ 139.00 129' \
UT·16/[X·388 Voice synlhesller 34 .99
SP·IO Slim·I'ne ertemat spea ker 35.99

IC·28A 25W2m FM. TTP mit 459.00 399'1
IC-28H 45W 2m FM. TTP mle 489.00 429"
IC-3IA 25W220 FM. TTP mle 48900 429'1
IC-48A 25W440·450 FM. TTP mit .. . . 489 00 4291\

HM·14 TTP mlcrophone 55.SO
UT·28 Dlglla! code squelch. ... ..... 37.SO
UT·29 Tone squelch decoder 43.00
HM-16 Spea ker/microphone 34.00

IC·900 Transceiver controller 589.00 529'1
UT-29A 2m 25Wunit. 295.00 269' l

IC-3200A 25W2m/ 440 FM,,/TIP 599 00 529'1
UT·23 Voicesynlhesile' 3499

AH·J2 2m/440 Dual Band antenna 37.00
AH 8·J2 Trunk·l,p mounl 3400
!.Jrsen PO-K Roof mounl .. . . .. .. . .. 2000
!.JrStn PO-Tl" Tr u n~ · lip mou nl. ... 2018
larsen PO-Mill Magnetic mounl . .. . 1963

RP-3010 440 MHz. lOWFM. -tal cent 122900 1089
IC-I200A lOW12 GHz FM Mobile . .. . 699 00 629' \
IC-1 271A lOW1.2 GHz SSB/CWBase 1229.00 1069

AG·1200 Masl mounted preamplifier 105.00
PS·25 Internal pceee supply 115.00 104' \
£X·310 Voice syn tllesim. . .. .. ..... 46.00
TV·1200 ATV In terlace uOll... . ..... 129 00 119'1
UT·15S CTess encoder/detoder .. . 92.00

RP-1210 1.2 GHz, lOW FM.99th.synlh 147900 1289

VISA'

H,lnd·helds Relular SAtE
IC·2A z-meters 279.00 249"
IC·2AT with TTP 299.00 259"
IC·3AT 220 MHz, TTP 339.00 299'1
IC·4AT 440 MHz. TTP 339.002 9911
IC·02AT 2-meterS 36500 299u
IC·02AT/High Po r 399.00 J39fl

IC·OJAT for 220 MHz 44900 39901

IC·04AT lor 440 MHz 449 00 389"
IC-u2A z-meters 299.00 269u
IC-u2AT . rth TTP 329.00 289' \
IC-u4AT 440MHz. TIP 369.00 J29"
Accessories for micros - CALL S

IC-1 2AT IWI 2GHl FMHT/ balVcgrm p 459 00 399' \
A·2 5WPEP svoth. ancratt HT 499 00 449"'
ACCelm rif'.I for IC , ,,,r i f> .I Relular
BP-7 425mah/1l2V Nlcad Pak . use BC-35 7425
Bp·8 8oomah/8 4VNicad Pak . use 8C·35... 7425
BC·35 Drop In desk charger 101 all batteries 7450
BC·16U Wall charger !o, BP1IBP8 .. ~ 2025
LC·1l Vinyl case for Db uSIng Bp·3 2O.SO
LC·14 Vinyl case for Oil using BP·1I8 20.50
LC·02AT Leather case lot Db mOOeis ,,/BP·1I8 54.SO
AU E's,ories for Ie and /C-O sE'riE's Regular
Bp·2 425mah172VNlcad Pa~ . use 8C35 4700
BP·3 Extra Std. 250 mall/8AY Nlcad Pak 37.50
Bp·4 Alkaline battery case 15 25
BP-5 425mah/l O.BV Nlcad Pak . use BC35 58.50
CA-5 S/8-wave Ielescnpmg Zm antenna 18.95
FA-2 blra 2m fle lible antenna I1.SO
CP·I Crg.lighte' plug/COld for BP3 or Ol ~ 13.00
CP-IO Battery separatcn cable . /clIp 22.50
DC·I DC ope/ahon p.a ~ lor standard models 23.25
MB·160 Mobile mIg. bkllOi all HTs 24.SO
LC·2AT Leather case fOI standard models 54SO
RB·l Vinyl waterproof radiO bag ]4.95
HH -SS Handheld shoulder strap 16.95
HM ·9 Speaker microphone 4700
HS·IO Boom microphone/headset 23.25

HS-I OSA VOl umtim HS·I0 & Delule only 23.25
HS-IOSB PTT umt fcr HS·IO 232S

ML-I 2m 2J winllOwout amplifier SAtE 99.95
SS-3211 Commspec 32-lone encoder .. .. . .. . . 29.95
Rfi e;ven Relll iar SALE
R-71A 100 kHz·30 MHz. urv AC $949.00 799"

RC·II In lrared remote controller 67.25
H ·J2 500 Hz CW hllel 66.50
H ·6J 2SO Hz CW IIlter (1st IF) 54.SO
H ·UA SSBhlter (2nd If) 178 00 159"
£1·257 fMunit .. 42.SO
£X·JiO VOice synthesizer. . .. .. .... . 46.00
CR·64 High stabihty oscillator da l 63 00
SP-J External spea ~er.. ... ...... .. . 61.00
CK·70 (£X-299) 12VDC option. . .. . 1225
MB·12 Mobile moun!.. .... .. . .. . .. . 24.50

R·7000 25 MHz·2 GHz ~ann ing rcvr 1099.00 969"
Re-l2 Infrared remere controllel .. . 67.25
£1-3 10 Voice synlheSlzer.... .. . .. .. 46.00
TV-R7000 ATV uM 1J1.95 1l9n
AH·7000 Radlaling antenna 89.95 (2)

HOURS. Mon.thru Fri.9-5:30;Sat. 9·3
Milwaukee WAYS line: 1-800-558-0411 answered
everangs until 8:00 pm Monday thru Thursday.
WATS lines are lor Quotes & Ordering only.
use Regular line for otlter Into & 5ervtce dept.

All Prlcn inIbis list lFesubjKt 10challlf WlllloulllOllce.

In Wisconsin (ou tside Milwaukee Metro Area)

1·800·242-5195

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

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

&::::". 1-800-321-3594

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. )]575 LAS YEGAS. Nev. 89106 CHICAGO, illinois 60630
621 Commonwealth Ave . 1898 D,ew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305)894-3238 Phone (813) 461-4267 Phone (702) 647·311 4 5456 N. MIlwaukee Avenue

Fla. WAYS 1-800-432-94 24 No In-Stale WATS No In-Slate WAYS Phone (312) 631·5181

~lo'~~dae 1·800·327·1917 No Nationwide WAYS g~~~:: 1-800-634-6227 15 min. 'rom O'Hare!



I

PhOfO A. The Heath HW-9 shown with the optional PSA-9 power supply.

Heath HW-9 QRP CW Transceiver

Photo B. Rearpanel of Ihe HW-9.

in the book. Somehow in the wee hours of the
morning, I got screwed up and installed parts
in the wrong place on the TIR board. I recom­
mend a slow pace when installing the taped
components .

Construction begins wit h the oscillator
board. Things went along quite well for a while
until trouble raised it's ugly head. The osci lla­
tor circuit board seemed to have a lot of extra
holes lett over after all the taped parts were
installed. Hummmm, seems these are for the
optional WARC band kit. Well take it from me,
install the WARC band kit while you're assem­
bling the HW-9 . To do so atter the fact will
involve a terrible amount 01 work.

The TfR board is qui te dense. Use extra
care with Ihe tape components. There are
2 coils which must be wound lor the trans­
miller. These must be done correctly or the
transmitter will not work. After the boards
are stuffed, cables are used to interconnect
the dillerenl circuits. Instead 01 the usua l
Heath wiring harness, you make up your own.
Small labels are used to mark Ihe coaxial ca­
bles. Atter checking the soldering on both
boards, you can linally get down 10 putting
things together.

Mechanical assembly went smoothly. The
end was in sight. Vlo capaci tor and Iront-panel
controls were added to the chassis. The HW·9
started to take shape.

Alignment

Atter all the parts are installed, we can start
some resistance tests. Now I have 10 con­
less that I'm not much lor doing rests t­
ance tests when building equipment. I did a
lew and things looked good, so I went on to
alignment .

Alignment 01 the HW-9 requires the use of a
VTVM or DVM, a Irequency coun ter with a
range 10 10 MHz and an accuracy 01 .01%,
and an rf detector-which Heath has built into
the transceiver.

Everything seemed to be going just fine un­
til l came to the vto. Try as I could . I could not
seem to get the vfo to track the dial. I spen t
most of an evening working on the problem.
Oh, I did get things to perform, only after I
discovered that the main tuning dial slips. In
tact, it slips a 101. The next morning I called
Heathkit Yep, we know 01 the problem, not
much you can do, but here are some sugges­
tions. Remove the vlo shield (the shield caus­
es some bindi ng). Reset the vto capacitor (this
may also cause some binding). Don' t tune
past the stops (this wears down the vernier
drive). Well , I did all of Ihe above and it
worked, sort 01. It appears that Heath, in order
to keep the HW-9 the same size as the HW-8.
had to use a much smaller vernier drive . The

Heath Company
Benton Harbor Ml 49022

Pnce Class: $200

Construction

Of course the HW-9 comes in kit form . I
was surprised to see that only two pages 01
changes were included. What can I say about
the manual - classic Heathkit. I started con­
struction by first cleaning off my work table,
a major undertaking in its own righ t. I have
to tess up a bit. Whenever I bui ld a Heathkit.
I never check parts off until they are ready to
be installed. I do group like parts together in
small piles: resistors in one pile, transistors in
another, etc.

This HW-9 is the first Heathkit Ihat I've as­
sembled that uses taped components. Aesis­
tors, diodes, and small glass capacitors are
mounted on tape strips. Each ci rcuit board is
set up in sections. By locating the proper
taped parts, all one has to do is stuff the cor­
rect section. This sure is different from what I
have been used to in the past lrom Heath. I did
have some trouble with this new system. I
started to go too fast and ignore the check-offs

het receiver utilizes a 9-MHz i-I and a lour­
pote crystal filter. An improved active audio
filter and an audio ampli fier that will d rive a
speaker or low-impedance headphones round
things out for the receiver. The front-mounted
meter gives relative S-units during receive
and functions as a relative output meter dur­
ing transmit.

The transmitter this time around had the
power boosted to 4 Watts output on all bands
except 10. You'll get 3 Watts out on 10 meters.
A front-panel control will vary the transmitter
output from zero to lull power. The power am­
plifier is made up 01two transistors in parallel
to produce the rl output. A zener diode straps
the collectors of both transistors to ground
lor protec tion against high swr on the anten­
na . The HW-9 requires an external power sup­
ply that can supply 12.6 V de at at least 1
Ampere. (Heath's PSA-9 power supply lilt
costs about 520 .)

T he HW-8 is a lough act to follow, but the
Heath Company 1$ belling on the HW-9

10 lake over now that the HW·8 is no more ,
After selling more than 15,000 units, Heath
quie lly removed the HW·8 from their cata­
log . This left a vacuum in under 5-Walt trans­
ceivers, since Ten-Tee also dropped the
Argonaut 515. No one seemed 100 eager
to fill this void . Thai is untrl now, with the
HW·9. a third-generation QRP transceiver
from Heath.

The HW·9 is a CW-only transceiver that
covers 80 through 15 meters. With the ac­
cessory HWA·9 band pack ($30) you can ex­
tend coverage to all the WARe bands and
the lower 250 kHz of 10 meters , The HW-9
also has lull break-in keying (OSK) plus a
newly designed widebancl front end for no
tune-up operation ,

I really don't know why Heath supplies
screws for any of their radios-everyone who
comes to my shack wants to see the insides 01
the newest Heath creation. Inside there are
not one but two circuit boards, the oscillator
and T1A circui t boards. Neither of the boards
is double-sided. and both the boards are the
same size as the case. n's quite crowded in­
side the HW-9, perhaps because Heath used
the same size case as the old HW-8. They
must have had some extra ones lying about in
the metal shop. Gone is the intamous two-tone
Heath green coor scheme; in Its place is a
new bronze paint job.

Features

The Iront panel has also been redesigned .
Band selection is now done via a rotary switch
instead of the older push-buttons, as was the
case with the HW-8. Yell ing and screaming
from HW-8 users helped add two new lea­
tures to the HW,9: receiver incremental tuning
(AIT) and a superhet receiver (to succeed the
etten-cursed direct-conversion receiver that
the HW-7 and HW-8 sported) The super-
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new drive is way too small for the job of tuning
the via capacitor. What I finally did was to
disassemble the vern ier drive, bend the spring
washers to add more drag , and reassemble it.
So far, so good-l have not had any more
trouble with the d rive slipping.

Having fixed that problem, alignment con­
tinued along smoothly lor several more manu­
al pages-until I came to the page containing
the Iransmit bandpass alignment . While I
didn't have trouble with the alignment proper,
the way it has to be done is a real peeper! To
adjust the coils for Ihe 1s-meter band. you
have 10 remove the bandswilch shaft. That's
not much fun . Reinstall ing same shaft is even
less fun. Take your time and th ings should go
smoothly. I hope.

The balance of the alignment went without a
hilch . Finally, I was able to press-en the blue
and white label to tne bouom cover. The HW·9
was done.

Proto C. Inside the HW·9.

Operat ion

Operation proved a pleasant surprise. After
the stcetone was adjusted to my l ik ing, I fired
upon 40 and gave a quick listen. The receiver
proved quite sensit ive. The S-meter is a bit
scotch, but can be adjusted to the end user's
need . I had some audio howling when I went 10

a band position that was not active (I did not
install the WARC kit). I had one of the i-I stages
osci llating : re-tuning the coils remedied the
diff iculty.

With a bit more kick out 01 the transmitter, I
was able to work just about everything I heard .
The aSK, while not quite up to Ten-Tec stan­
dards, worked flawlessly. I like the a SK time
to be a bit slow and was able to set the time to
my liking . The RIT and the audio filters work
well. A speaker ptugged into the HW-9 pro­
vides plenty ot audio.

Will the HW-9 replace the HW-8? It sure has
a good start . With all the features that every­
one wanted on the HW-8, pius no-tune opera­
tion and WARC coverage, the HW-9 will lit the
needs of the jew-power operator. The HW-9 is
a solid performer. QRP operator, Novice, or
CW buff will lind it a welcome addition to the
shack .

For more information about the HW-9 , ci rcle
number 203 on your Reader Service card.•
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The Year 2000-
Packet Radio Then and Now

The author predicts packet radio of the future­
using today 's technology!

•

Any attempt to look into a crystal ball and
predict new ideas and techn ical devel­

opments ten years from now will be about as
successful as the predict ions of a 1920 's ai r­
line executive try ing to quess the busine ss
future of air travel before the inve ntion
of the jet engine. It is possible. though. to
visual ize where applicat ion and experirnen­
non with curremly ava ilable techniques and
equipment (plus hard work) could take ama­
teur radio digita l communications in 10
years.

The year 2000 ... due to continuing politi­
co-technical problems our three sync-orbit
satelli tes that wou ld provide world-wide
communications coverage are still waiting
for a ride into orbit. Currently . we have a
microwave relay system providing 24 hourI
day networking for the USA and Canada as
well as several paths linking up th rough Cen­
tral and South America . This system can han ­
die over a thousand bytes of binary informa­
tion per second throughput with completely
automated routing to destination . Entry and
exit of data for th is microwave system is
through several hundred gateway nodes, each
servicing a local area. The best descript ion in
late SO' s terms for one o f these gateways is: a
very smart bullet in board with several ports
on loca l VHF channels and at least two full­
duplex , IO-MHz bandwidth microwave links
10 adjacent gateways. Each of these have at
least 50 megabytes of RAM -disk on line and a
hundred times this in C D-RO M data base .
Traffic on the microwave system consists o f
blocks o f binary data providing a transparent
system for the many modes of digitized
voice , video graphics , and data-compression
scheme s used to update gateway memories to
current conditions.

During a local or national emergen cy. any
one of or group of gateways gain priority
status and can deliver hundreds o f messages
per hour to and from addresses within local
areas. Because of the complexity o f the rf and
digital systems involved. few of these gate­
ways are individual amateurs. Most gateways
are the result ofthe combined effo rt of public­
spirited groups and clubs who have found a
way 10 really serve the public need for emer­
gency communicationon a nation-wide basis.
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" Current ly, we have a
microwave relay system
providing 24-hour-per·
day networking for the

USA and Canada, as well
as several paths linking
up through Central and

South America. . . ..

and also provide a new service for hundreds
of local ama teur operators who need o nly a
TNC to access their local net .

There are severe problems with the hordes
of youngsters who have become digital hams
to gain time un the data bases and interactive
strategy games .. .

1987 .. . Every bit and piece of hardware
and softw are needed to implement the system
described above is already obtainable by am­
ateurs. What is lacking is the time and effort
to put the system into operation 24 hou rs a
day. 365 days a year. Any amateur who is
operational today on packet using a TNC
from Kantrnnics. AEA , PacComm. or T'ink­
2 (o r look-al ikes made in the last year o r so) is
ready now . Due 10 Paul Rinaldo W4RI . we
ha ve a n adeq uate sta nd a rd pro tocol ­
AX .25- for local area ope ration. Two-tone
1200 baud AFSK simplex has been obsolete
for ten years. but it has one very big advan­
rage-c- it works like a charm through "stan­
dard" voice-type FM repeaters for local net­
working and terminal-to-terminal operation .
A simple agreement to lim it packet operation
to "eme rgency only" duri ng commuting
hours will usually allow full ope ration the
other 20 hours/day on these super-repeaters
with area- and Slate-wide coverage . The last
len years have seen a steady improvement in
equipme nt and coordination in amateur digi­
tal ope ration , much of which is based on the
inspiration and perspiration of VE7APU and
the VADe group.

Thcre is one notable exception to this
curve: a steady . well-implemented. and self­
serving promotion , by various groups and
suppliers of packer equipment. which has
created the impression that their TNC makes
every station a repeater that is able to network
a national traffic system on the same channel
used for local traffic. Sing le-speed digipeat­
ing can serve a very useful purpose outside of
metropolitan areas where channels without
local activity are availab le and reduction of
throughput by 50% is acceptable, but any
system that attempts rout ing of traffic outside
his local area by indi vidual operators is
doomed 10 failure during an emergency . The
bright side of this is that if increased traffic
through rnuhi-digi's had n't created such a
problem. W0RLI wouldn' t have started the
development of the missing link that makes
long -haul traffic practical. This is rcal ama­
teur spirit ... find about $ 100 worth of com­
puter surplus , sweat out hundreds of hours of
programming time to adapt this to current
TNC standards so that anyone can use it, and
then give the program to any ham that sends
him a blank disk. The ne xt time you check
into a bullet in boa rd. think a moment about
the contribution of W0RLI and the many oth­
ers who have added their efforts to make
these PBBS' s into gateways that do automat­
ic-message forwarding . The next time you
are in the middle of an interesting packet QSO
and someone accesses a PBBS with a four­
page help menu o n a three-hop digl-link
through one of you r locals that leaves his d igi
o n, realize that the problem lies not with the
PBBS_but with the lack of digipeater opera­
l ion coordination.

The latest PHBS listings show mo re than a
hundred now in operation and those spread
out over the whole country, most on a 24­
hour-a-day basis. and most able to receive
and forward traffic to other gateways as well
as serve their local area. This is a giant step
toward a national traffic network. Still it can­
not handle thc reasonably large bursts of traf­
fic that any emergency would create . The
program requires rout ing information either
from the incoming port or the syso p of the
PBBS. II forwards this on a time schedule
without considering traffic load or alternate



routing to compensate for a n overloaded
gateway or equipment outage. As the vol ume
of tra ffic grows, the system at some point
c rashes due to the " white- lightning " effect .
This is the common term used to describe
a digital communication system that tries
to handle one byte more of data of through ­
put than e rror co rrection ca n ma nage .
The system the n requires reset and complete
re-boot.

It will be some time before the W0RU
PBBS problem becomes serious, particula rly
away from large ci ties or the common paths
between E/W or N/S heavy traffic centers. A
few weeks ago, Kantronics started shipping
an accessory package . It can be field- installed
in less than an hour in any TNC. The package
brings the T NC up to thei r latest version ,
adds 32K of RAM, and implements a self­
contained Personal Packet Mailbox (PPM).
a ll for the use r- f riend ly p rice o f about
$50. This has been greeted by the packet
com munity and co mpeti ng manufacturers
with a du ll he-hum . Everyone knows that
you need at least 700K of on-l ine memory
to run a W0RU-style PBBS that can fo rward
tra ffic , so it is doubtful if eve n Kantronics
realized that they had provided the solution
for the "white lightning " problem! As
long as one or more stations in your local
group agrees to keep his rf equipme nt and
T NC operat ional 24 hours/day , an ag reeme nt
can be made with one or more of the gateways
to service any traffic not addressed to a local
group membe r . There is no need to kee p
one's ASCII te rminal or computer tu rned
on or attached .

This Personal Packet Mailbox runs in a
bac kground mode and has litt le o r no effect
on any othe r normal operati on of that packet
station, and like any polite chi ld, only speaks
w hen spo ke n to. There is no way th at
the sysop can make it transmit anything,
yet any station on the channel can call and
service any addressed traffic . O f upmost
importance , the PPM list s amounts of unused
PPM memory , a llowing the gateway inquiry
to make automatic decis ions about poll­
ing interval . This includes unl oading local
traffic to give the PPM some space until
things slow down to normal or replacing
it with a short summary so local stat ions
are alerted .

To begin with, minor program changes in
any W0RU PBBS will allow a s implified
form ofthis mode ofoperation. which may be
called " forw ard on request ", unt il someone
thinks of a better name . The fi rst advantage
will be that the gateway can usc a narrow-pat­
tern , high .gain antenna , co ntrolled by the
compute r since all the exchanges of data in
th is mode are init ia ted by the gateway . After
a reasonabl e period to allow his locals to
appreciate a fast-reaction local PPM serv iced
by a gateway. he can close down all direct
tra ffic entry from individual stations to stan
the interesting job o f reprogramming the
gateway into a point-to-po int re lay be tween
adjacent gateways and s ta r-netwo rk co n­
troller for traffic in or out of his region.
Du ring periods of no traffic, gateways will
update each others data bases with preferred

routi ng based on current system capabilities
and traffic load history , lists of all active cal ls
on local packet nets. etc.

The I -MH z C PM XeroxTOl boa rd and
klun ker 8" drives are going to run out of gas
ve ry soon , but a tu rbo-XT C lone or an 8­
MHz SBX - 180 with hard disk should ta ke
you into the late 90's and not be nd the budget
of even a medium-sized amateur club beyond
recovery . Programm ing must be flexible .
ada ptable to local agreements and protocol
between the PPM 's and their gateways. and
expandable to keep up with the needs of
po int-to-point relays to adjacent gate ways.
This would be an ideal j oint public service
project , for g roups suc h as local packet­
operator dubs, computer-user groups , and
FM repeater dubs that have good rf sues in
the area.

.. The latest PBBS
listings show well

over a hundred now in
operation and spread

out well over the whole
country, most on a

24-hour-a-day basis, and
most are able to receive

and forward traffic to
other gateways as well

as serve their local
area. "

The 12oo-baud AFSK AX. 25 protocol
should be more tha n adequate for loca l
groups using 145- , 223- , 440-_ 915-, and
1296-MHz N BFM channels du ring the next
few years. However, during a local emergen­
cy, one gateway may be called on to service
15 or 20 of its PPMs loaded with out-of-slate
traffic. Let 's hope that by this time the gale­
way has had at least one solid microwave
poi nt- ro-polru link to another gateway in a
direct ion away from the problem area with a
throughput of data rare that will occupy sev­
eral MHz of ba nd-width out of the over I<XX)

MHz present ly allocated 10 us between 2.3
GHz and 10.5 G Hz. What protocol is used by
the m icrowave links? It is whatever th e
two ends of that path like and find rel iable .
A block of data being relayed 3000 miles
may go through severa l protocol and da ta­
rate changes , be forced to back-track many
hops. and rerouted around a blown fuse in a
remote site, and still be sitting error-free in a
local PPM near the addressee in a matter
of minutes.

We can't wait for the selec t committee
of the ARRL to ag ree on a level-S network
protocol ; th ey have been discussing th is
al ready for five years . Even if the overal l

requirement of the protocol they are search ­
ing for (I suspect) is software that can be
spliced into AX .25 and ru n in a T NC that
is plugged into the jacks of an unmodified
HT, it's much too late and far too thin to be of
any real value .

I am nOI j ust laking a cheap shot at the
members o f this group : quite the cont rary , I
have the greatest respect for their efforts and
technical contr ibutions to amateur radio­
W4 RI and VE7A PU in particular . We've all
been through the same school of practical
expe rience in the communicarions field .
Those with rf back grounds have always tr ied
to pack information into the narrowest po ssi­
ble bandwidth to improve signal/noise ratios
or to fit into the cracks between immovable
objects . The digital types are tota lly focussed
on protocols developed in the past 50 years of
cornmuntcanng through a wired network
where the operat ing costs go up e xponemial ly
above 10 k.Hz o f bandwidth . Afte r looking at
the trees for 100 long , it is time to bac k up and
agai n look at the forest. This is 1987 , and we
have an urgent need to move large blocks of
data from point A to point B in a reasonable
length of t ime and at an affordable cost. We
can use all o r any part of the following bands
of frequency: 2300 MHz with 7Q-M Hz band­
width . 3300 MHz with 2m-M Hz bandwidth ,
5650 MHz with a 275-MHz ba ndwidth , and
10000 M Hz with a 5OO-M Hz bandwidth .
You can buy new GaAsFETs for less than
$25 for low-noi se RCVR from-ends, cheap
used Tete-V is ion Recei ve-Only (TVRO)
dishes for antennas , and . if you dig down
unde r the computer scrap a t your next flea
market , you might find Traveling Wave
Tu bes (TWTs) that will put out t - fn waus on
these bands.

If you are st ill with me after this long d is­
scrtution, you are hooked and might as well
sta rt H igh -da ta Rate M icrowave Rel ay
Kindergarten wit h us. The technical group of
the C he rryv ille Repeater Associat ion has
started to put together both ends of a 7Q-mile,
one-hop relay link northwest into a site in
Pennsylvan ia thai has a dear shot toward
O hio. We are sta rting with 19 .2 kB of pure
binary data at 100 kHz or more of bandw idth ,
with 20 watts of 2.3 G Hz feed-point flower
and under 2-dB NF Rcvr on eac h end. I th ink
we may be in the first grade this summer, so
drop a message into your nearest packet gate­
way to K2TKN via WB2GWD aoo we will do
IWO thi ngs -k.eep you informed of our learn­
ing curve and keep track of delivery lime so
we can score on the whole packet tra ffic sys­
tem as it expands into a primary public-ser­
vice communicat ion pipeli ne .

You might a lso drop a note to a famous
pu blisher of a well-known amateur radio
magazine tha t a public service donation of a
data base in C D- RO M or Worm. containing
the USA Callbook would fumish a key sys­
tem block that none of us can scrounge.

The Year 2000-1 fo rgot to mention that
there are still many ve ry loud signals calling
CQ DX and the same familiar types dog­
fight ing in the pile-ups to St.'C who can flat-top
their speech processors so they can be king of
the hill for the day . OH WELL. . •
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lro;8pt RS-4A.
• MAINTAIN REGU LATION & l OW RIPPLE at kM MIle

inplll VOIlage.
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT FUSE
• THREE CONDUCTORPOWER CORD
• ONE 'fEAR WAAAANT'Y. MADE INU,S.A.

MODEL RS-SOA MODEL R$·50M MODEL VS·SaM

RM·A Series n "x S"'IAaMOUNTI'OWEISU",UlS

, ..t;',;o.l 10' Sit_ liN) sa.ip~iRI..... hty{AMPSI (AMPS) NIWXD WI. (Ill.)

RM-35A 25 3S 5'1• • 19. 12'1> 38

RM·50t. J7 so SY• • 19 " 17% so
• SEPARATE VOLT &AMP METERS

RM·35M es 35 5'10 x 19 x 12 '1l 38
MOOUIM·JSA AM·50M J7 " 5V. x 19 x 12'11 se

RS-A SERIES Contlnuous les· SllllIH) Shipping
MODEL Duty (AmpI' (AmP1) H,WID 'Nt llbS)
RS· 4A 3 , 3V.x6YIX9 5
RS' 7A 5 7 3V.x6YIll.9 9
RS-78 5 7 4·7 '11· 10~' 10
RS-l 0A 7.5 10 411. 7lfl ll. 103/ . 11
RS-12A 9 12 4lf1 ll.8x9 13
RS· 20A 16 20 511.9x l0lf1 18
RS-35A 25 35 s x u xn 27

MODEL RS-7A RS·50A 7 50 6 ll. 13'/. x 11 46

RS-M SERIES

MODEL Continuous tCs' Sill liN) Shipping
• s...u:_ VoII_ """ _ .. Duty lAmps) lAmps) HI WID 'Nt IJbs)

RS·12M 9 12 4lfl 1l.8 x 9 13
[I • Separate Voll ..... Amp Met... 16 20 sxsx tov, 18

RS· 20M 25 35 5xl1ll.11 "RS-35M 37 50 6x13lf.x11 46
MODEL RS-35M RS·50M

VS-M SERIES • Separate Volt and Amp Meters
• Output Voltage adjustable Irom 2-15 volts
• Current limit adjustable Irom 1.5 amps to Fun Load

Continuous Duty ICS'
'Amps) tAmpSl Sill (IN) Shipping

MODEL OlU YOCC' lMlCosYOC @13. 8V Hll. WID WI (lbS)
VS·20M 16 9 4 20 5 x9 11.10 'h 20
VS ·35M 25 15 7 35 511.11xll 29

MOD£L VS-20M V$·50M 37 22 10 50 6 x 13 '/. x It 46

RS-S SERIES • aom m speaker
Continous ICS· Sill (1"1 Shipping

MODEL Duty (Amps) Amps Hx Wx D WI (lbI)

RS·7S 5 7 4 . 7%.10% 10
RS· lOS 7.5 10 4 . 7% xIO% 12
RS· l0l( fQr LTRI 7.5 10 4 ,, 9 ·1 3 13
RS-1 2S 9 11 4Y:. x 8. 9 13
RS·20S 16 20 5x 9 . 10% 18MODEL RS·12S
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ELECTRONICS

P.C. ELECTRONI CS 2522 S. PAXSO N L N. ARCAD IA CA 91 006~~ 447·4565
TOM W60RG MARYANN WB6YSS Compuser"e72405.1207

- .

~ Cl0-1 ~TV

TIlANCt 1vt fl

••

OUR

,

e ("PC

AUDIO GA IN 4 -:0 _4 50Mtll

,\1.' ' 2 PEe I TUN t
ON

("'" 'e r't;:
t;: .

v l 0 r O p

vA IN . oc pH

CAME RA

WITHEASYMADE

JUSI plug in your camera or VCR compos ite video and audio , 70Cm
antenna, t2 to 14 vdc, and you are ready to transmit live action
color or black and white pictures and sound 10 other amateurs.
Sensit ive downconver1er tunes whole 420·450 mHz band down to
channel 3. Specify 439.25 , 434_0, or 426.25 mHz transm it
frequency. Extra transmit crystal add $15.

Transmi tting equipment so ld only to licensed radio amateurs veri fied in the
Callbaak for legal purposes II rec ently licensed or upgraded, send copy of
license Receivinq downconvortors available 10 all starting at $59 (TVC-2Gl_

ATV

AMATEUR
TELEVISION

SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE!
CALL 1·81 8-4474565 AND YOURS WILL BE ON ITS WAY IN 24 HRS (VIA UPS SURFACE IN CONT. USA).

TC70.1 FEATURES: WHAT ELSE DOE S IT TAKE TO GET ON ATV ?
• Sensitive UHF GaAsfet tuneable downconve r1er for receiv ing Any Tech class or-higher amateur can gel on ATV. If you have a
• Two frequency 1 watt p.e.p. transmitter. 1 crystal included camera you used with a VCR or SSTV & a TV set, your cost will just
• Crystal locked 4.5 mHz broadcast standard sound subcarrier be the Te lO and antenna system. If you are working the AMSAT
• 10 pin VHS color camera and RCA phono jack video inputs satellites you can use the same 70cm antennas on ATV.
• PTl (push to look) TIR switch ing OX with TG70-1s and KlM 440-27 antennas line of sight and
• Transmit video monitor outputs to camera and phono jack snow free is about 22 miles. 7 miles with the 440-6 normal ly used
• Small attractive shielded cabinet - 7 x 7 x 2.5" for portable uses like parades, races. search & rescue , damage
• Requires 13.8vdc@500 mao+ color camera current accessment, etc. Get 50 walts p.e.p. with the Mirage 0 24N or

0 1Ot ON-AlV amp for greater OX or punching thru obstacles.
The TG70·t has full bandwidth for color, sound, like broadcast.

You can show the shack, home video tape s.computer
programs,repeat SSTV, weather radar, or even Space Shuttle
video if you have a home satell ite receiver. See the AR RL
Handbook chapt. 20 & 7 for more info & Repeater Directory lor
local ATV repeaters.

PURCHAS E AN AMP WITH THE TC70·1 & SAVE!

50 WATT WITH D24N-ATV....$499
All pri ces inc lude UPS su rface shippin g In co ni . USA

COMP LETE ATV STATION

$107
$65

'5'
KL M 440·27 14dbd
KLM 440·lOX 11dbd
KL M 440·6X 89dbd

oC

M ira g e 02 4 N. . ... $219
:o p:'o~ ",:) ",·1 MOde 700n nr-c
' 3 8_de g arnps@ 50 wa::s RF

••
f"~>,

• f" . '

Te 70-' ... S299
ATV Transceiver

c~

ATV

TV CAMERA

-. - - ~

HAMS! Call o r write for ful l li ne ATV cata log ....dow nco nver ters s tart at only S59
CIRCLE 28 ON REAOER SER\l ICE CARO
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I

T.;·E. To* " .

'te n-tee
Tuner 229B

Hy-Gai" Towers
, ,1,"1""..... . "'Il
Ralers * '11 t>e
shlP9f!d dlrKt to
you FREE at ~

shippi"ll cost ~

HElL
EQU IPMENT
IN STOCK

-

-... - ":!'I,, ••~ ~---

, ..'-..' =~.::-= (" (",,'--' ~ _ If' 'l, - - -
- \,J ; ::=,..,-";'\ ' r-•

"

PRlYA n PATCH Uf,
Oupiel lDOO lnstoct

Budwig ANT. Products

FLUKE 77 Multlmeter

D licOMJ
IC·AT I "', 151... . 745. 28AIH, 38"', 48.... M o<;ro2 /4 .

A·l 000, lC·761. IC·3 7S... . 27S.../H. 32ooA,
4 75AIH . 73S.IC-900

For the best buys in ' town call :
212·925·7000

Los Precios Mas Bajos en
Nueva York _..

CES S,mple . AulOp..tc~ ~l O·SA '10 ,11 Pa l c ~ FM
T'a" see,.e' To You. Telepr.o"e G'eal For
Te 'ePrlOrle CallS F,om Motl ,le To e aS<! SImple
To US<!.

New TEN ·TEC
ConBlr II ,PARAGON, Century 22, AX-325

NYE MBV-A 3 Kilowatt Tuner
SANTEC
ST·2221UP
ST·20T
ST"""2lUP
HT-7

SANQEAN Portable Shortw..e Rediol

• • ­.•' - ---

ONV Safety
betts-tn stock

.. ';' _ .
V" V~ ..r.;:',.. ,, .

. • ""!-_'"' - ,

ALPHA AMPLIFIERS

BENCHER PA DDLES,
~BALUNS, •
IN STOCK

l ong·r. " ge Wirel, ..
T. lepllo". for e'DOrt i" .toc~

Complete Bullernut Antenn.
In. entory In Stock !

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

Saxton Wire & Ca ble

D1GrTAl FREOUENCY COUNTERS

Triooyx, MOdel TR·1000, 0-600 MHz

AMP SUPPLY STOCKEO

FT·767 GX, FT· 75 7GX II,
FRG·8 800 , FT-726 , FRG-9 60 0 ,
FT·2i 117iiRH, FT·2700RH

•

KI TT Y SAYS: WE AR E NOW OPEN 7 DAYSA WEE K.

Saturday & Sunday 10 to 5 P.M.
Monday·Friday 9 to 6:30 PM Thurs. to 8 PM

Co me to Barry's fo r the best buys in town .

"''''ESU
n -231731727R

FT·211n09A/H
FT-190311123

••

Antennas

"~_.-".
~".... =
~­-.........

Comput er Interfaces
Stocked : MFJ-1270B ,
MFJ-1272 , MFJ-122 4 , AEA
PK·B7 , PK-64A , PK-64 , PM-i .
PK·232 WIFAX

AMERITRON AMPLIFIER AUTHORIZED DEALER

Yaesu FTR·2410, Wil son
ICOM ICRP 3010 (440 MHz)
ICOM ICRP 1210 (1.2 GHz)

M ...Y W. Help You Witt! th. aa.t In e-......
clal-..d ... .....t .... Radios? Jan KB2RV. Toni.
Kitty WA2B"'P. Mairtl K2CON

KENWOOD

TS440SIAT. A·SOOO. A-2000. TS·940 SlAT.
TM 22U,/42lA. TIlI·2S70AJSOAJJO.... TA·751,1,.
Ke* ooCl Serwice IAep. i•• TH 21 /3 1141 8 1 .
TS·711...811.... TM3S30.... TH205 ...T, TH21S....
TW·4 100... . T"' ·321'"

- II
~~

\ Solderinge:; Stat Ion,

48 Watts, $68
MICAOLOG-AAT 1. Air Disk,

SWl, Morse Coach

KA NTRO NICS
UTU, KAM. UTU-XT,
KPC 2400, KPC IV

EIMAC
3·500Z
572B.6JS6C
12BY7A &
4·4QOA

BI RD
Wa tt meters &~

Elements lb
In Stock : '

VoCom/MiTagelA linco
Tokyo Hy-Power/TE SYSTEMS
Ampl ifiers &
518 }.. HT Ga in
Antennas IN STOC I<

AEA 1« MHz
AEA 220 MHz
AEA 44{l MHz
ANTEN NAS

MAIL ALL ORDERS TO: BARRYElECTRONICS CORP., SI2 BROAOWAY, NEW YORK CITY, NY 10012 (FOURBLOCKSNORTH OF CANALST.)

ALL
SALES
FINAL

We SIOClt: AEA. ARRl, Alpha. Amero. Antenna Specialists. AslahC, Asuon.
B & K, B & W, Bencher, Bird. But1emut , COE, CES, Collins. Communications
Spec. Connectors, Coverer.h, Cusher.h , D.i'foa . Dentron, Oigimall, Drake.
ETO (Alpha). Eimac. Encomm. HeilSound. Henry, Hustler (Newtronics). Hy·
Gain, lcom. KLM , KantroniCa, larsen. MCM (Daiwa). MFJ, J.W. Miller, Mini­
Products. Mirage, Newtrcmcs, Nye Viking, Palomar, RF Prccocts, RadiO
Amateur Callbook, Rockwell Coll ins, Saxton, Shure. Telex, Tempo , Ten-Tee,
Tokyo Hi Power, Trionyx TUBES, W2A U, Waller , Wilson, Yaesu Ham and
Commercial Radios, Vocom, Vi broplex, Curtis, Tri-Ex, Wacom Duplexers,
Repeaters , Phelps Dodge, Faoon Intercoms, Scanners. Crystals, Radio
Publications.

WE NOW STOQl; COIIIIMEACIAL COIIIIMUNICATlONS SYS1'UIS

HAM OEAlEA 1t«)UIAES INVITEO Pl-IONE IN YOUROADER " BE AEIMeuFlSEO

CO.MERCIAL RADIOI stocked & ••r"lc.d on pr.ml••••

Amateur Radio Courses Given On Our Premises, Call
Export Order. Shipped Immedl.tely. TELEX 1 2·7070

Commercial Equipme,,'
Slacked: ICOM. M"'XON,
Midland, Standard, Wil·
son, V.esu, We se....e
municipailli es, tlu . i ·
nesses. C;wil Oe'e".e,
ere. Por1ab1es, mobil,",
bases. 'epealers ...

N Y k Cit I LARGEST STOCKING HAM OEALER
ew or y • COMPLETE REPAIR LAB ON PREMISES

UAqul S. Habla Eapanol"
BARRY INTERNATIO NA L TELEX 12·7670
MERCHANDI SE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Morul ay- f riday 9 A.M. 106:30 P.M. Thursday to 8 P.M
Salurday" Sunday 10 A,M. 10 5 P M IF." Parking)

AUTH ORIZED DISTS MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

IRTtLEX·" Sprlng St. steuen :
Subwlys: BMT·"Princ e St. Stalion "

IND·"F" Tra in·Bwy. Stalion"

Bu s: Broadwa y 1t6 10 Spring 51.
P.III- 91h Sl.I6tll A.... StellO'l. _ ~~ _~.-



William McMullan KE5L
RI. 6. Box /
&ntrop U 71220

AI on Packet?

T RON is a computer program that will
s imulate a live operator. It is written in

Basic and runs your packet stat ion while you
are busy doing other things. There are no
e xternal interfaces except for the normal
TNC found in almost all packet stations . It is
fun for those who check in to you r station.
and will amaze your friends. At first glance.
o ne might think that you are us ing an arti ficial
intell igence (A I) program in your compu ter,
although th is is not st rictly the case .

I wrote TRON o n a TRS-SO Model 4 com­
puter. but it could eas ily be adapted to othe r
computers runni ng Microsoft Basic . I wi ll
explain the workings of the program and give
you tips on what areas you would need to
cha nge for your computer.

1I0l" The Program Works

The program accesses four files. The first .
TRON/LOO. is initi alized wh ile in DOS be­
fore the Basic program is run. The next is
CALLFILE/DAT. which contains calls and
operator names of previously worked sta­
t ions. The thi rd file NAMECHKIDAT . a list
of words used for checking the validity of
names. is built with a word processor. Th e
last file. RESPONSEIDAT. is also built with
a word processor and is the first file you will
want to alte r after you have the program up
and running . This file is also used to cus­
tomize theR~ to your operat ion.

I used the DOS command ROUTE to ac­
cess the disk and to save a copy o f communi­
cations in progress , s ince ROUTE does not
interfere with communicat ions com ing in on
the RS·232 line . The communications driver
of the DOS (CO M/oVR) wa s used , and the
SETCOM command was used to set up our
parameters . This makes programming sim­
ple. s ince the power of the DOS can be used
to route the printer to a d isk file named
TRON/LOO . You must do the route from
DOS Ready be fore entering into the Basic
program. since thi s sets as ide memory for the
Route. The COM/OVR is then set and a SET­
COM done. How to do this will be shown
later in the article.

The first thing the program does is load the
arrays for the call/name array , the re sponse
array , and the name-checking array. This
ta kes place in line 130, with a GOSUB to each
rout ine. To enable the 110 interrupts in line
l60 do an O UT &H EO,O.

Next. commands are sent to the TNC to

make sure that the config ura tion is right for
our ope rat ion . This takes place in lines 170
and 175 . You may want to make so me
cha nges he re. s ince your ope rat io n type ma y
be d ifferent from mine . The reset command
may be a different word in your TNC. In
mine. which is Kamrorucs, RESET is a soft
reset and doesn ' t change any parameters . I
think the AEA uses RESTART (check your
manual). LOCK OFF causes everythi ng
comi ng to the computer from the TNC to be
in upper case . wh ich makes the selection of
key words easier.

" I wrote TRON
on a TRS-BO Model-IV
computer, but it could

easily be adapted
to other computers
running microsoft

Basic. "

To read the RS-232 poll and see ifdata is
coming in, take a briefexcursion via GOSUB
400 to see if the operato r has ente red a com­
mand from the keyboard. We are looking for
256 cha racte rs-the maximum size of a pack­
et-coming into the poll . If a carriage re turn
comes in the packet is terminated and printed .
And, if the line printer has been selected, a
copy will go to the line printer. If the disk
opt ion has bee n selected, the material that
would go to the line printer will go to d isk .

We now have a complete packet and must
select a response to send. The first step is to
identifY what was received in a packet by
going through the array of key words from
the RESPONS E/DAT file and searching for
the occurrence of that particular Si ring in our
packet st r ing . The matching response is
picked when a match is found .

The first packet received when being con­
nected to , is the " CO NNECT ED TO " pack­
et . This triggers a particul ar series of events.
The calls ign is looked up in the " CALL­
FILEIDAT " file and if a match is found
response number one is sent to the TNC via
GOSUB 700 . If no match is found , response

number three is sent and the program waits
for an answer. The answer is checked in the
subroutine at line 1700 against the words in
the " NAM EC HKID AT" file and, if a match
is fou nd in the invalid names list. response
number five is sent and an answer waited for.

From thi s poi nt o n we are looking for nor­
mal communications (How is the weather?
What rig are you ru nn ing? , etc.] and respons­
es are sent to each key word received . If no
key word is found . the response in the last
line is sent. If a ••• ..DISCONNECTED..
packet is received . the program returns to the
beginning and sta rts over .

Operating the Program

Operating the program is easy . A fter
preparing the JeL file. at DOS Ready type
DOTRON and press ENTER > . The COM I
DVR will be loaded and the parameters will
be set using the SETCOM comma nd . TR O N
will be loaded into Basic, the program will
come up in the Robot mode . and be ready to
rece ive the first caller. If you want to send all
conversa tion to d isk. press . ,M " and a menu
will come on screen. FI is a printer/disk
toggle. Keystroking F2 shows that ON and
OFF are toggled . Using F l and F2 sets the
disk to ON . A copy o f all communicat ions
will now go to the d isk.

When exit ing the program be sure to use
the shift F3 key . Th is will cause the route
from the printer 10 disk 10 be reset and also
close the file . From the menu press F3 and
you will be in the commu nicat ions mode .
Press F3 again and you will go back to Robot
mode.

The Data Raw
Setti ng up the data base is the fun pan . Th is

is where you ente r the responses to the key
words that come in on the communications
line . The first five key words are a no-no to
cha nge . These lines are used in the program
for special functions and their posit ion is used
in picking th e right fun ction . You may
change the response to the key word but don'r
change the number at the end of the line. You
will notice that each line is composed of:

" key word>" , " response 1».", " response
2> ". number >

By breaking the respo nse into two parts. we
can put the caller 's name in the midd le o r on
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either end of our reply . When add ing key
words you can use words, pans of words. o r
several words. When using similar words,
remember that the prog ram selects from top
to bottom. Stack the key words like th is:

MFS$AGE TO WILLY

TAKE A MESSAGE
MESSAGE

Since compute rs are very selective , a mis­
spelled word will cause the computer to pick
the wrong response or no response at all . In
this case the last response in the data base is

picked . I sometimes use just pans o f a phrase
or word chopping offe ithe r end or both ends .
For example:

TAKE A MFSSAGE TO WILLY
MFSSAGE TO WILL
SSAGE TO WILL

••• T..- SC AQl

'REBET
·IIE:SIET
· IIQVTE

.,

PI • • P 2 . 'GOSUIl
D I •• 112"605UI
2'91>. , " sYsTE"

.. '

.... . ..,n ···

PU<li ;:<01>• • , , tIE .. SCAQlL P-oTECT T(II' ~ L I tES
pll TNT 1I1 1ll""liTIl ING.. ee ,· ."
" " I NT 1I11 . 3 .. ··T_· T'* ...,..,T ·,"IlINT " " . 64 1,· Ii .. lIE N\!.,
PRIII1" 1I( 3 .... S TIl I Nti.. ee,· ·· 'c
~,-
lIE" •••••••••• SE LECT' DISI'LAV PRINTEIl /IlIS!< •••••••••••••••
PJ, ·PI ..IlI '
PIlINT 1I ( ~,I>",PJ.IIPIlINT a' 23 ,11l> , ",
If' PJ' ~ ' " PRI NTER ON •• • THEN l- P_ II S VIiTE"
['I' .. 3 ..• .. PIlINTEII oF~ •• ' THE N LP' IlISVSTE"
,'I' 'n.·.. OISlt ON •• ' THEN LP·IISVSTE..

ON/L06 '
[I' P3 • • • • • 0[51'\
RETURN
llE CH£C~ VAlIIlITY oF N"""" .
~Wl ·.

~OR 1.1 TO ..
IF ...... . . C.... . O ' THEN "WI ·.," ·(0
tEll l

~ru~
\IE 11'<"'11 IlE SP(W5£ 'S 10 ARIl V .
OPEN · 1· .I .·RESP(WSE /Do\T'
IF EoF l I ' THEN~
l·'·1
I NI'\J1 . .. ~... I l >, llES I . ll , .IIES", I' I.O I Z)
IF k". 'l ' ~ ·ENO· THEN~
6OTO 2fI2fI
cccee ,
lIEN -------- - LMII .....-.: CHECIt WOIlUS ----------­....
OPE.. . I· , I , ·.-OHt</Do\T·
I" EOFl l1 THEN 2 130
1' . .. . ,

INI'\IT U , C_ .... 1
IF C"".... >.· ENO· Tl-IEN 2 1 311
GOTO 211191
cccse ,
IlETURN

' il ' ilil
1111'
1. 12eu_
11" 1'
'1 ' 2e
U~

l l!lilJIl
1Il1l.1l
1Il1l .. 1l
l I lt-II

Il£I'! • • • • • n ••~ "E NI' RQlJT I "E •••n •••••••
P AI .. T 1I' 13,JSI,· I1ENV·
PRINT II'Z3. 2b l. ·FI • TOGGLE "RINTER ... DISt< ·
"IlINT II ' Z3, Zb '.·~2 • TOGGLE P/O ON ... OFF·
PRINT ' 113,2.. >,' 1'3 • TOGGLE TEIlI'lINAL /II(lBOT IlODIi·
PR INT II ' Z3 .2... · S / F3 .. GO TO DOS·
PR INT a I 23 . 2 . ',·S / FI • JIlS TART'
PRINT a C2J,2. '.· .. .....C" TO IIOIOT·
.... ·INI< EV.
IF A• • C" II.' 12'11 THEN
IF A' . o<". 'IJI ' THEN
IF .... . Cli/l"Hl l THE..

L PROTE CT Ol'~

411l1e I F CHfI. 113" THEN &OSlJI .1 ... . lOOSU1I 1_
~t1' I" ~OO... ' I ' THEN 6OIlt3 ~I."GOTO ee
41;;'5 IF A• • • .. • 0 11 TI-I£" u.·· ' l;OSUl! ~1 •• 'tlET'-
~'Je GOTO .....
u~. FOil .1.1 . 1 TO 2iI' ''RINT 11 123,".'·''*'' J J ' llEl\IRN
1_ llE" •••••••••• TEtI''INAL IIOVTI'<E •••••••••••••
1'111' PRINT 1I' 2 ./>l ' , STRING. CI1,· ·oc,PIlINT a I23, ' >.··,
11l1l2fl PR INT a<z . z" ••• IN TE,",I-. IlODIi .· · , ' P II I NT ' 1 1 ,1>1 , .''1'3

_ GO TO IIOWT·;,PIlINT 11 12J, ",· ·;
PRI"I a ' Z . 211,5TRING'I2"l,· ·I , ' P Il [ NT aI 2J • • ', " ,
\If:S . 'CHRS I I J I I GOSVE 7~1l 1 tIE S '~' E CHO ON" (;(>SUB 7~1l

I ... .

1'5'",­
11>11
' 1>~1

11>31,....
,b.. 1

••••

13M Rf " READ CN..lS IIno IlIlIlV • •••••••••• • • •
l:ll '" OPF N ·1 ·,1 , · CALl-FILE / Il...T·
1321 IF EOI" " THEN I J 6 0
IJ.l0 INPUT II , CL, ,"A '
IJJ~ If CI • • ·HIO · T'*N DI>Il
I J.0 .12_.12 ' " Cl l>< J2 , I "CL" CL' I .12 , Z> ~NA '
IJ'51 GOTO 1:1;'0
Db0 CLOSE I
1371 lIE TUR..
1,>00 lIE SAVE CAlLS 0 _ "I TO D I SI< ••••••••• •••••
1~11l OPE" · F. ·, I .· CALLFI LE / O...T·
h21l wlliTE' I,CAL. , .........
HJII J2'J2'I ICl .U2 , ' ' ·CAL " n'UZ . 2 1 ~_'

1" 1 0..0Sf I...,1 RE1\JIlN, "0' SC RolLl- P II(lTE CT Tol' FOUll llNLS .

,.. ..
'5;.'1
,,~

I~ I NPl23", ..... D 12 8 THEN U 'C HRf'I NP(23") " G(lS\" IIllllll'PRI N

T '" ' GOTO 11l0b0
..... IN< EV.. IF " , • • • THEN 1Il0bll
I F A• • O<R.<I JI, TI-I£N GOSUJ. 11"IlIRETUIlN
IF I N"IZ3~' ''''D '' THEN OUT ZJ" ,ASC (A"'GOTO , 06bIl EL SE {,(ITO,-
IF J,. _o<"IIJ' THEN " . CHU [ 2'l 1
RETURN
,~

PIlIll1" ' IZ .Z' . ' •• 1" IIOIOT PlOD( ••
P RIOff a CZ,I>I ) .STR[NG" l l ,· · )1
PRINT 01 11 ,61,,' .. . l'I£NJ .\I605U1 I~
IIES'~CHIl.'3' '6OS\lJ, 7 '111I RES '" _ I TOR Ol'F · 16OSl!' 7'11I' RES '··E

CHO 0l'F"16OStJJ, 7WlIU~·"·11_ IF NOT C THEN PIl INT a. z,zlI .· •• .... ITlNG FOR C~CT ·· · II P R
INT 1112J... . · · ; . 6OTO 11_

II .... IF C THEN II1I INT a,z,ZlI ,· " CONNECTED TO ; . ""- ,, • • • · II PR
INT a (2J.",··,

1 1 _ 1lE:~

'bb'
11>71
111 1
1110
1121
1131

'H'11'5111
~

~II

~~

~3

~.
~,=.­2117.
~n

~­,,~
21 ..

2 1I"
,,~

2131
21.1
• 0 10
" 1 10
. 121
. 131
~il~1l

.~.

.~,

.~..­
-~--

RT I> to. I ....STROP , LA. 7111

. lI 17 / 8 7
·T_I ....S·

WILL I Ml I'!CI1UlLAN

VER I .'
FI LE .­
WRITTEN ' V

•
~0 lIEl'! '1'_ DO& R..""
~0 lIEl'! SET - a. TO COI'l/OVR
'" lIEl'! SETCOI'l l ,·3IIII ,W-8,P·N,S-I ,RT8·ON'
7 0 lIE" ROUTE . P R TO T_/L06
88 a.EAR ' DE~ I NT A-l
'III Dill DII MI "DI" I<W. ll e iUIIH Il lIESI"liMI "O I Il M S1 'l llliU 10 11l A. "

l ilil . l ll ol ll OHt<.ln )
IIMII pa.· • • PIIINTER ' .1'2..... OISlt •
11' 0 1 ' . ' ~ .. ·,01... • ON • • •
1311 o..S'6O!lUII I:-'GOSU' l~fIi"6OSVI ~I I'IlIl •••• Lc..D ..RR"'VII
I~' PRINT all, l ' , · •• IN -OIOT IlOOE ·· · I '~' I~

I '" Mil OUT lJl." OUT 2J2,1""'OUT 233, 1n' 1'Il" •• IOOlI III • •
Ihi OUT _ .... , ...:" •• IOOlI I V · ·
17e Il£S• • (;H" 13" 6OSU" 79111Il£S. ··IlE:SIET ·, 6O!lUI 7 '111 I Il£S.· · _iTOfl o

FT· . 6OSU. 7911 I \IES• • · LC<»t OF~ " 605UI 7'III1RE:S. ··Q'I8& OFF '

.~ -
I~ .... . OOR. 13 " 6OSU. 1I1"llES' .·ECHO Ol'F ·.GOllU' 7 '11I
lee PIII NT a I 2. 2 71 ,· " wAITING ~OR CONNEC T •• ·,'PRINT a llJ.",··I '

RES.· ··'CAL.···,~·· ·.kWI ·• • C·.
l8B tIE" •• • • ••••••• •• IlEAO RIl232 L I NE •••••••••••••••
21' FOR v·. TO r....
221l GOSV' ~OO'IF INPl 13~ ' ..... D ,28 THEN n . CHR"INP ' 2J" I ' ELSE n il'
2 311 P..P••, .
2~1l I F U . CHR. ' I J I II-I£N v· ......
2..1l NExT V
n il p..n .,. , ,.. · · " . 1
27 1 PRINT PAn
ZIlIl [ 'I' l-P THEN L P R[NT P"C '
Z91l IF P THEN GOSU... ilil
311II GOTO ZI Il
~Il' llEl'! • •••• • • •• • REAli I\[V_RD I IOOTO FUNCTIONS .
.11 .... IN<En
.211 IF .... _ . .. . Ofl ....... lHEN GOSUJ, ~_
.311 IlETURN
.... lIE" ••• ••••• • ••• • CHECk PAet<ET FOR I\[V WORDS • • • • • • • • • • • • • •• •
51' I F kWI .3 Ofl " Wla"> THEN 60SVI II", GOTO 1>'"
5 211 FOR " ... 1 TO It JIl" "........,V _0
5311 Lot.ENI PAC" ILL ot.EN I " ... '''lOll
....e FOf! hi TO L I I" " 1!l" IP"'C.,l ,Lll .""' I"'" THEN "WI ·"Wll ot. ' ''_1
5... NEil I
5h1 NEil " ..
5 11 IF ""1 .1 THUo L1 . INSTR lP...U, ' TO' I ELSE 1>211
... CALU,,"ID. ' PAC' , IL I ' 3 .. 1" ' ·
"'III l ..... INSTIl ' CALI • • • ' 1
"" CAL. ot.EFTt ' CALa,I LZ -I I '
1>111 6OS\J' 12I!t<!I
1>;.'1 I~ IIwl .1 THEN C. I ' I F .......,• •• • THEN kwl· J
'311 I ~ KWI .I OR 11"1 .3 TI-I£N SOUND '5.'" PRINT iIl 2, 27) ,· . ' CONNE CT£O

TO ·I CAL " · . . 'lIPRINT 1112J ,", · ·1
1>~1l IF " Wl . 2 THEN C~"GOTO 181
1>.. 1 &OSVE 711
1>1>0 RETURN
1 1 11 R£" ••••• •••••• • • SEND RESPoNSE •• • • • • • •• • • • u

111 I~ OII<W " . Z THEN RES'~RESI " ~WI' .N~'.AESZ"~"I"GOTO 170
120 IF Il l""l l ~1 THEN JIlS • • RESI .'''WI ' .N.......RES2.'~.. I '' GUTO 770
lJe I ~ 1l1I<wl' • • HEN RES• • IlESI,lk" II *Il£S2.,I<WI"GOTO 778
1 . 11 IF III Kw I 1.3 TlEN Il£S'~ 1l£5U I ~W I l* JIlS Z. l lI" l I . """," 6OTO 771
7'1" I" DIII" I ' ~ . HEN JIlS• • Il£SI . I ~"I , . """,••RESZ. l ~wl ' IGOTO 77e
1 1>1I I" OIIlW I ) .... Tl4'N JIlS. . .."'...II£S I. l lI.. I '.JIlS.... lIIWI ) IGOTO 77'
1111 IF LP TIEN LI'II INT JIlS.

-~.
791 LRoo\.£N l JIl S.1
_ IF L..... THEN IIWI·" 6I)TO 7t 1l
111 FOR .1.1 TO l-II
121 .... *"IOI> 'II£S.,.1 , 1 1
131 I F .... _ • •• TIEN .... . OHF!. II J '
_ 60SVB 1.11
In. PRINT .....
_ FOR .1.1.1 TO 2II ''<EH .1.1
81. '<Ell .1
_ FOR .1.1.1 TO :lIl' tE lT .1.1
_ .....CHIl.. tJ l l GQ!IU. I Il I II ' P AI NT IF{.1l .1.1. , 10 IOOIUtElT .1.1
_ IF D,,,.. I " I TH£N FOR .1.1 '1 TO _'NEil .1.1I~" CHA" 3 " GOStJ' I II

0'~"' Il " ijOSOB 1'10
~1Il ",hCHf!'ltJl l lOOSUJ. 11lI11l
~ 21l IF IIWI.J .... A k wl'" THEN q~Il ElSE ~ W '.l

~31l R£TU RN
'llIllll RE" n SE ND AS (,uT A5 2J 2 P('AT ••••••••• • ••• ••
IIl lll IF INPl23~1 AND " " TI<I':N OUT 2J'5 . ...SC <.... , ELSf ,.'11
1Il 21l RETURN
I l lllll RE" •• • • •••• • •••• PI C~ NAI'IE FR (........C"£T •• •••• • • • • • • • • • • •
I 1III P"''' ' P"'C"· • 11'1)'1 NSTIl' P"'C', · ' " NNI'.LE~H ( ..... C•• I PO· 2' ,
1 120 L""lENl """'" ' ........ ... IDSlNNf', Z .L N- I' ' ..•.."l-FF U' ......... I'
llJII ~OR .1.1 ';' 10 LN I'LC. ... I Il.. """'.. J.1,\"l"·OtP.. A5C.l-(S' .l~>

11 ~ 0 LU 'NE Il .1.1
II ~e - ., ..... . . .
111>1I 6OSl!J. 17l11l111 1f "w,... TloE" ......-··.lI'<ru....
I I n G05'JJ. I . IMII
\ I IllI JIl T""'"
1;_ Il£" L~ lIP ........, • • • • • • • • • •• • •
12 1. ~ • • •
uze 1'011 .1 -1 TO .12
.231 1..- CAL..a 'I J ," T"'N ........ . n .. .1. 2 'IJ .1 2
1.~1II tE n
1;-18 IIF TVRN

Program listing.
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~~ .- -F""SS8.CW, -- --IIi! $79 •• ,... ,..
"'YV,FM,e1c . •• ,... ,...
c... ... _ed ....,.. SI49 n. -'"""--""""

t~_) ...... .... ,....
'«t.-=_, n . -~• • --...l to 2W OUt. ...... .-I_P...·•

L:J:FxII4
....... • •...._""10 • • .......

sow. Ki!S79 n. .......
....,Nd$139 .... .....,...,.. ......

'"'
n_ ,....,..

9 • :; n_ .....
....us n _ ,........... ,.. n •
KIt_e- ... ._,., ••••,... ,.... .,.,.
1I1t_c.. US ,..,.. n .

~ n .
~.- ... ....... -_.... n .

UHf MOOELS ......'"' n....." n •
Kit _ItIte- ... ~.. ,...,......... n •
KItI..fCa.. ... ..... ....

~~, .......
WI..dwlc... '"

_.....
.~.

. Rl 1A220 fM ACVAS
IOf 2 150-174. .... '120 MHz.
0. 151.tVsens. 8~ .taI & 10 pole ce<..-.c ~I I"'-.

heIo;aI rn<:>naIOf front end lOf "l<eeVl_ "",_tty.

> 10006 ll1 .t 12l<Hz lbe'st ...._~e') FIutI....·
prool~h. AFC ltacks dr,!I",g xmvs,. Xtal oven
....a'i ""t$138.w/l$198

. R4 51 FMRCVR , Same as ab<>~e but UHf Tooe d I'''''
Ironl end. 0 .2uV 5ens.tt~'ty. Kil Oflly $ 138. wit $ 198

· R7B VHF FM RCVR tor 10M , 6M. 2M. '120 Asabo~" . but
wlo AFC Of hel.. ..... "'\$only $9810 $ 118.

·RltO VHF Allil RCVR lor VHF _ c,a11 Of ham ban<;l$ Of
UHF, KIl onty $98.

TRANSMIT CONVERTERS

· FMEXCIT ERS,
Kitf onl,S68. WflSU6 .

TCXO If>d xtal owen av_ .
'1WCon!. Up to 3W ""erm,lIenl.

· T...5 1 ' .... 10M , 6M. 2 M. 150-1 H, 220 MHz.
·T"'4 51 10, uhl .

FCC TYPE ACCEPTED FOR COMMERCIAL SANDS,
· VHf " UHF LINE AR...MPLI FI ERS. FOf FM or SSS. Power
Ieve l$lrom 10 to 4 S Wall~. several mo<Jels . k,ts s lart,ng
al $78

NOW-FCC rrpc ACCEPTED TRANSMITTERS,
RECEIVERS, AND REI'£ATERS AVAILABLE FOR
HIGH-BAND AND UHF. CAU FOR DETAILS•

• Order by phone or mail. Add $3 S&H per order
(Electronic answerin& service evenings & weekends)

• Use VISA, MASTERCARD, Check, or UPS COD.

HRA .(*)
HELICAL

RESONATOR
PREAMP

ONLY $49 VHF
or $64 UHF

LNW -(*)
MINIATURE

GaAs FET
PREAMP

Unbelievably
low Pri ce·· ·

ONLY $19/kit.
$34ww.ditHt..,

-----_..
I
I
I
I
I
I

GaAs FET Preamp
s'm,lar to LNG.
except des,gned
for low cost " am.11 size . Only 51S-W. l ·51S"L x
3/4 "H. Easily mounts in many eeoce.

• Spe<:lfy tunon, '.."e _eo<l 25-35 . 3 5-55. 55-90. go.
120 . 12O-I SO. 150-200, 200-2 70 , or 400-SOOMHl.

FEATURES:
- Very low Noise: O.7dB VHf, Q.8dS UHF
•Hlgh Gain: 13-20<18. depend,ng on freq
-Wide Dynamic Range: to reset overload
- Slab le: new-type dual-gale GaAs FET
• Spec,f~ 1"""'1 .ange deS'''l(j 26·30. 46-56. 137. I SO.
150-lt2. 2l ().230 . 400-410. Of 8 00·960 MHz.

LNG -(*)
GaAsFET
PREAMP

ONLY $49!

GaAs FET PREAMPS
at a fraction of the cost

of comparable unitsl

LNS-(*)
IN·L1NE
PREAMP

Lew-oorse preamps w'th helical resonators
reduce Intermod .. c:rosa-bMHl interference in
c ucer eccnceeces.
• Spe<:lfy I,,",", r"'ge _eel 143·1 50. 150-1 58. 158­
162 , 162· 114. 2 13·233. 4 20-4 50, 4 50-465 , or 4 6 5-4 75

""'

ONLY $S9/klt•
$ 79 _ltecIfIut..,

GaAs FET Preamp with features sirmter to LNG
series, except automatleally . w ltehe. out of line
during tran.mlt. Use Wi th base or mobile
transceivers up to 25W. Tower mtg. hardware
. upplled.

• SpecrIy I ........ r..,ge _eo<l 120-115, 200-240. Of
M:JO-SOO MHI.

KIT
$630

•

I!ANI!
6M.2M.220

W11lEa
$880

UHF $980 $730
(Also ava ilable for com mercia l bands!)

oT0-2 DTM F O£CODERiCONT AOUER ~Il 0tI1, S78 .
f ull 16 di(ill. 5functlonf. loll c. II tfttriclOf. PfOCr.....•
...-. MucII more. G....llor...-..ctlYe c;lll''''' 100 '

• ... P· l "'UTOPUCH ~'I onty S7,. Rnerse p..tch " phone

..... ..mole COtllroi tid .

. ...P·2 Simp", "'ut""..tcll . Use ....,11 allOwe

FEATURES:

ACCESSORIES

' S[P~ S1TM" SECOND TO NO"'E' 0 15uV Typ
- SELECTIVITY l H,u C......-r BE BEAT! Both 8 POle .tal
M e< & ceramoc: h1terlOt :>100<18 at t ' :lkHl He'hCaI
resoo;ltOf front end to combat eeeeese & onte,mO(J.

oFlull e,- p' o<>l l que lc h. Automat >C fre quency c ontrol .
separate spk' ampl,! ,,,,

oCLE" "' . H.SY·YUNE TRANSMITTER, up 10 "JOW output.
SOW w,l tl_l","", PA.

THE MOST AFFORDABLE

REPEATER
ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(" NO GIVES THEM TO YOU AS STAND" RD EQUIPMENT?\

' CWIDkit. ""' low prICe $48
FoeIdpmgr_.I~. !hoe wor>-~,

. COfl·2 kll , S38 ...udto m..,... .1ocal sp.... ampiIl.,...-. latl &

(,me-<>Ut l 'rnef$
· CDR·3 k it , $ 48. ...'th courte~y beep

• MO-202fSKO.r.UMOOllLUOR kit S38 ~ uP to
1200 baud d,g~....... packel '_ $Ignao1$ tlVOU&" an,
FM 1'''''''''''11'''' ,

•OE·202 fS K DA TAOE MODUUTOA k it $ 38--------------I HAMTRONICS, INC.
I 65-E Moul Rd.; Hilton NY 14468-9535I0 High quality equipment at reasonable prices surely
I appeals to me; but I wa nt more deta i ls before I buy! Rush

I
my copy of the 40-page Hamtronlcs catalog by return first

I class mall. I enc lose $ 1 ($2 for overseas air mall).
I Name _

I Address I
I City State/ZIP I ()L ~



This shou ld work abou t the sa me for either
key word , with the latter being more desir­
able. Now , as it o ften happens , when my
name is spelled Willie or if a rypo creeps into
the first pan, a response still pops up•. If I
expected a se ntence like:

" T RON CAN YO U TAKE A MESSAGE
TO WILLY. "

and I had a response for the key word
TRON , the word TRON would have to fall
after the above key word. I like to keep a
co py of co mm u nicat io ns co mi ng in to
add to my data base when TRON fails to
respond to a communication. You may want
to keep se ve ral data bases on hand . and
change them every day, just to keep things
interesting.

The last key word in the data base should be
"END" and the response should be one that
tell s the caller that the TRON didn 't under­
stand the last communicat ion . Be sure to use
all caps in the key words since this is what the
computer will look for.

The number on the end is used to tell the
computer where to insert the " NAME" of
the caller.

O-does not insert name
l c-respcnse . NAME, response and sends a
disconnect when through .

z-c-response. NAME, response and (re­
se rved for future use)
3-response, response, NAME
4- response , NAME, response
5- NAME. response. response

To give your responses a natural look, be
sure to leave spaces whe re necessary . If you
have enough data statements and natural re­
sponses, you may even fool the other opera­
tor into thinking that he is talking to some
human on the other end. I must warn you,
however. that the more data statements you
have. the longer the time between se nding
and receiving. Put the most frequ endy used
key words at the top.

U you have a line more than 80 characters
long. put an .. . .. where you would normally
put a carriage return. The asterisk is conven­
ed 10 a carriage return and will break your
response into several lines.

Loading The Program

Now to load the program into the comput­
er . Prepare a JCL fil e named TRON/JCL.
The build command of T RSDOS can be used
for this. although I prefer to usc a word pro­
cessor and save the file in ASCII .

FILE NAME: " T RO N/JCL"
SET "'CL COM/DVR
SETCOM ( B AU D=300 . WORD = 8 .

STOP = I. PARITY =N. RTS =ON)
ROUTE · PR TO TRON/LOO
BASIC TRON/BAS
RESET "'PR
IIEXIT

From DOS Ready. eithe r type DO TRON or
auto-execute the disk by setting up the AUTO
command. AUTO DO TRON boots the disk
and brings up TRON . Be sure that you set up
the TNC for the above SETCOM configura­
tion. or change the SETCOM configuration
to match your TNC .

Converting to Other DOSes
and Computers

Since I have only one computer at my dis­
posal. 1will j ust show you the problem areas
and let you dec ide how to cure the problems
you will encounter. First we will look at the
" PRINT @(nn.nn) " state ments. For the
IBM and compatibl es. cha nge the se to
" LOCATE nn.nn: PRINT" . For other com­
puters. for simplicity . you could just use
PRINT and let eve rything scroll up the screen
as most programs running C PM do.

In lines 200-300 I read the RS-232 port. I
got the idca for this routine from the back of
the Kantronics TNC manual. Routines like
this are available for most of the popular
computers. The IBM Basic manual has some
nice routines in Appendix C . under Commu-

Continued on page 4 ,

•

'~TED TO· .·_: ' o '. ' ~~n n ·~ .... . t . ..... .,,, ", v , .......
. v. " _ I ••• 'M••,_.""t I • • 1' """ 9 1 0" '" • • • ~ " YtN • • •
. .. DI~· . ". ".0
·~PP·,·_llo. , _ . ...obc>t. , ........ "._ ....". n_ ....
', I • • ' P l ..__d ,ift' .....,... " ~ .' n_ .... ,,_, .. . · .· ·.0
• • ~ . ~• • • • _. , .. -. ' t" •• • • • " .... ~ • • "_ '~on "•• -or' ~ YtN , • •
nu,• • " _ YtN . " 10'" ' 0 •• a ,,_ • • u", _ • •_ and ...,"". O v

..I ' • • ' c. wh.' do ~ .~.n••obou __•• _ . Od. V. · • •
· .~O · . · I ......t·t t n , n. ·, ·i. ~ n p'••.e . en" ,~. yOu'

.. ~.t ~_. ' • •
" 0<1)1 •••• • ".0

"ANT·.·T"• .."t..,n. ,,_ . n. II 0 1. CU&hv . ..,·.··.<>
" "lIS'.''''' c , .,... t fillS n . ' Q" bor n c ..... l n ""BSI., ~__• I n
Bnt~"" ."., __ • • ." bV " I I I V' . b ~ot"... . · . · ·.O
" D"'H ' , '''V n • ....- .... DIG' n .. . "hbor l<l o Uf' . 'n o . ..t~"., . '~...o ..
.,_ on., ,n R. vv' " .. ..b""t 20 .' 1'" _ • • 1, • • fl"Y. · . .. '."
" DO EA T " , · Hov•• n, c. _.'. , on lV • • t .'PC . ~on• . · .·" .O
• GO TO~" .·~B. hov. 0 hico ~, . ~ ' h" .. b .c ' • I ...
• loctron • • ·. ··. O- ..X· .·... .obout t .... __ , ''''' thl . " _ o. v ....... ·.··.O
· n · . · n · s to".,., t_ • • • • " , _ . .... OSO v"'v ,"""," . ' . '
' AT 00 VQ.I OO· .·_il. ' . ' I do . , _ ..... , . " , c ....-vv on
• c _ ...-- ...Uon . It~ ".,., •• , .
· _ I C-.·I _. 1IP. ,c "..-.,.,..-_. -.· · .0
·BYE·.·s... V~ ,.t... ' .' AND 73' 5' . ,
'(:(LI>' .''''''. " . _ co.d.., "'PC'~_ "._ cl_ "" • .. . IIV
-wo ' , .. _' 0 _ .·.··.0
'ODDL',' I ,.~• •••~. "v. ltv c . r cu,' . ~un """""'. ·, ' '' . 0
·CUL·. ·n·S • • • fr ... TAON ,LLV·.I
·oono-. · I II'. I t -v. ltv on M _ It__• • _ ....... " '.
....v··.··.O
· EIaI ' '' , '' n.. r'Q l"RS--80 _ , 'v c_.... ~ .-w'I 'hQ

TAON~_•• " ..t..- ,c. ' NC'''''' .., _1M" PCS-:IOOO. · .·· . 0
'ERE I S .. ,U. · .·.. 'I 'v •• _...- _. '_ • . · .·· . 0
'FF,C FUl YD' . ·P , ............ ..,v t ..-.. .. c t o _ vIA . .... N5t1'5l.....1_·. ··.0
• .. Ir::E· .·o... of ..... n l c I ......, .., ..... . "'"C , ',', .

· " '1177 £ IE s U S·. ·, ' r v ' . ' , _ h'" 'l"'"'" ' or _ ..~
h..,a l, ng ...- t " . ... ."I..,•• BBS. I · .. ...-.~" h.v. ' un , n " " ' v · .
p' oc. ...." . ... , . b ... y a"' n" . ...~.... ""n"•.•.•
· 1lANDl..E· .·l'Iy h.." a,. I . TRON . · . · · . O
" HAIlE A -..•••• • v n_ • • TT'ION . ". p, . . .... t o _ ".,., • •• •• • ~
· HEAT·. ·T~I. h..1 I . ~.llin9 ... Qot pY c ' ~c" , t • • ' 1 ~unn , n9

.."•. ·.· ·.0·HEl..Ul·. ··.·....llo _ . " ....- 'r<_".,., ' .3
' 1'1 1" _ I'ESSO·. · PI _ pu t v ...__ ..... .. . Ilv ... ..... or.BIlL
B8ll" •••• ,0
· ..,T· . · .. • • _ hot .10•• _ CA.I ,. _" "'II ·. · · . 0
',s HE "'-'.'_......- -orh . , _ t Iv _ .......- n.... t~t

.......... -.··.0-l.m:.n-. ·, _ ,oe 'n .........."P . .... ·.·· .0
'I'ESSNI F'" .., ·.· lIv ..V' _11 0 . _ ............ c'-......~_.·.·',0
' I'ESSAfL ~... V' . · P I _ ••1I • :1"'. f .... ..r.lL ..... ~_ ~
_. ', ··.0
. _ 6£ · . - P I _ ••II .. • • ''''' I<Cll. .........~ _ .· . .. . 0
. _ HERE ' .' ltv _ I _ • 1lIB-flIO _ ,v
c OOpu. ... . · . · ·,5
' O lOG ".·.·Y 1. ' ...... ' 0 • c_'_ . .., n_ I . T~ · .·· .5
· OW ARE VO· .·Ilo'hQ fl.- . or • c_._.__''''1 1

__. ....t __ _ •• ...-1. • • '·.0

'l1.D _ '.'-' "', ,, · 11 _ . " n '. ..,lI v.· .· · .O
•........ VQ.I-. ·U c c .1I ,t .,.,..-_'''9, Uwn I __ .,Ily
dl a It . ·.·· .0
•..... ' 1(0 VQ.I' .''' ." y a . II ,t . bu' I 'h'h' I c ....11I h. __
1.-.._ .t>ouQh.· .··.o
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u.s. Packet Oigipeaters/PBBSs CoO' .... C"" St.l. F..-q......c:y """ Upd.l~

K'HOA paas COLOOADO SPRINGS co ,.1090 870120
The l o llo w ing is a lis t of packet digip eaters and p a cke t b u lletin boards reporte d to b e on K'HOA paas COLOOADO SPRINGS co '.5,0100 810120

p acket radio in the United Stales. O n ly those d igipeate rs which are operation a l 24 h ours a "00 DIGIPEATER PRICE U' ,.5,0,00 8101 I 1

day a nd tho se P B B S s which use W0RLI mail forward ing p rotocol a re listed. A digipeater KAtlXt DIGIPEATER BELAFONTAINE NORTH "" 1. 5 0100 esoeee
",." D!GIPEATER DESOTO «e 1. 5 0100 881118m a y be a personal station o r a d edic a ted TNC tha t is operational 24 hours a d ay, 365days a No<) D!GIPEATER CAMANCHE " 1.7S550 ...."year . ,...,> DIGIPEATER $AN TOY UT. co 1.5,0100 870120

P lea se send any correct ions , d e let io n s , additions , c rvertnceuon s to th is l ile to K4NGC @ ""'" paas LOS ALAMOS N" ' . 5 0100 861130

K4NGC via one 01 the p acket P BBS mailboxes . II you pub lish o r m a intain a digipeate r l WAt,JF5-1 PBas DES MOINES " '.5 0100 ...."
PBBS listing, p lease lorward a copy to me at the addre s s b e low so that the y may be added

WAt,JF5-1 paas DES MQINES " 147,5550 ...."KtKey PBBS MIAMI n 1.,1090 870:)01
to this list. Ens u re th atlhe s tetlon you a re correct ing is m arked d igipea ter o r PBBS . KtKBY paas MIAMI " 1. 5 0100 870301

WMKGU DIGIPEATER HAZELWOOD "" 1. 5,0100 """Don Bennen K4NGC wow, DtGIPEATER AU"""" co 1. 5 0100 870120

15016Carlsbad R o ad KtlQF·1 DIGIP£ATER DENVER CO 1.5 0700 861018
WflVJ·l DIGIPEATER TACOMA WA 1. 5 0100 870120

Woodbridge VA 22193 NF.N·l DIGIPEATER TEKAMAH " 1. 5,0100 8611 19
wa' NMW DIGIPEATER MANSON " 1. 5 0100 ...."C.ll "" Co, Sllll. F..-q......c:y .... Upd"~ WBtNMW·1 OIGIPEATER RQCKWEllCITY " 1. 7 S550 ...."""", ...OS BELAFQNTAINE NORTH "" 1~ 01 00 ""''' WBtNZW DtGIPEATER LITTLETON co 1. 5 0500 tl(Il018

NOAN ...OS MCCALLS8URG " '.'090 870103 ,..." PBBS BATTLE CREEK " 1. 5 011)O ...."N' AN PBBS MCCALLSBURG " 1. 5 0100 870120 <COOJ PBBS aATTLECREEK " 1. 7 5550 ...."W'ANO·l DlGIPEATEFI PUEBLO CO 1. 5,0100 881018 WIOSK DIGIPEATER BERTHOUD CO 1. 5,0100 881018
N.AYE DIGIPEATER LITTLETON CO 1. 5.0500 881018 weoec DIGIPEATER BERTHOUD CO 1. 5 0300 881 018
N' aKa DIGIPEATER GREENFIELD " 1. 5,0100 ...." KCIOX DIGIPEATER CEDAR RAPIDS " 1. 7,5550 ...."NtBKa DtGIPEATER GREENFIELD " 1. 7.5550 ...." "" ,.as AMES " 1.5,0100 eec...

WBOBLV ..... COLORADO SPRINGS co 1. 5 0100 870120 K'Pf"X eees BRIDGETON "" 1.5 0100 se1 130
WBIflLV eses COLORADO SPRINGS CO 1. 5.0900 881018 WA'PTY· I DtGIPEATER MAYVILLE " 1.5 0100 FN' 2 ..""NteRI· I DIGIPEATEFI KREMMLING CO 1. 5.0100 881018 "OO DIGIP£ATEFI SALEM U' 1. 5,0300 870111

N, aFlZ·l paas THOFINTON CO H5.0500 8el018 ' 00 PBas AMES " H, I09O 870103
N. BRZ·l PBas THORNTON CO 1. 5,0700 881018 "oo paBS AMES " ' . 7,5550 ""'''N'BZU DIGIPEATER COOALVILLE " I . H 55O ...." <COOJ paBS WALSENBURG CO 1. ,1010 esc...
A"C DIGIPEATER AUROfIA co 1~0100 881018 ,..." ,.es WAlSENBURG co I~OlOO 870120
AOC OIGIPEAT'EFI AU"""" co 1~.0500 881018 'COOJ.' OIGIPEAT'ER WALSENBURG co I~ O 'OO 870120
NOGAl OIGIPEATER WINTERSET " 1.7,S550 ...." AU R·l DIGIPEAT'EFI lOWACITY " ' .7,S550 ...."NOGCZ DIGIPEATER COLOFIADO SPRINGS CO 1.50900 8&1018 K.RE·l D1GIPEATER DAVENPORT ,. ' . 7,S550 ...."NtCCZ·I DIGIPEATE FI COLORADO SPRINGS CO 1.5.0100 870120 WA. FIJT PBBS CEDAR RAPIDS ,. ' .50'00 ...,...
NICMW DIGIPEATER COLORADO SPRINGS CO 1. 5,0900 881018 KC'RL DIGIPEATER COLORADO SPRINGS CO ' .5,0900 861018
KtCNM DIGIPEATER DENISON ,. U 50100 ...." WIRl! paBS SANTACRUZ CA 1. ,1090 870301
«ecv OIGIPEATER DESMQlNES " 1.75550 ...." W'O,u " es SANTACRUZ CA ""800 .""',

W8OCZ> DIGIPEATEFI DENVER co U50l00 1llI1018 W,RRZ·l OIGIPEATEFI BLACK RIOOE co I~O'OO 870120
woecn eeee BELAFONTAINENORTH "" '.50'00 ""'" NA' S ..... AMES " ' .7,S550 ...."KDeOI- I DIGIPEATER DURANGO CO 1. 5.0100 870120 WBtSDW DIGIPEATER COLORADO SPRINGS co ' .50900 1llI1018

N'DOT DIGIPEATER JUNCTION CITY «s U 5,0100 881118 KAISEG DIGIPEATER WOODBINE ,. , .5,0,00 ...."OJ W'OOO OIGIPEATER DES MOINES ,. U7,555O ...." WAISGO OIGIPEATER DENVER CO '.5,0700 861018
~ ' OOOS OIGiPEATER SCHLESWIG ,. u50l00 ...." W'SM OIGIPEATER AU"""" co 1~,OlOO se l018

~ W880SW ...OS EAST KINGSTON "" 1.1090 1llI1130 "m eees CARBONDALE co '~Oloo 810120

~
~E OIGIPEATER GEOOGE " I~Oloo ...." wBtTKC DIGIPEATER LOGAN " I~ O 'OO ...."WQtEMI DIGIPEATER GARNER " 1~,0100 ...." oerrv OIGIPEATER PAAKCITV «s ' .50100 1llI1l18

~
N,€V< DIGIPEATER ENGLEWOOD co U5,0500 se lOl8 WBel.JAW DIGIPEATEFI THORNTON co 1"5,0500 se l018

W8OOA' DIGIPEATER GREELY CO 145,0300 881018 WA'UZI·l DIGIPEATER STORM LAKE ,. 145,0100 ...."s WIGEL DIGIPEATER WINDSOR co '.5,0100 llIl l018 K.VAY DIGIPEATER TOPEKA «e 145,0100 8811 18

• NIGFO DIGIPEATEFI LOVELAND co ' .50'00 861018 K' VLD PBBS LOVELAND co ' .50'00 810120

> WBtGGI·l OIGIPEATER DENISON ,. 1.5 0100 ...." K'VLD eees LOVELAND co '.5 0300 870120

05 KIGUZ " ee RIFLE co I~,O IOO 1Il110l8 W"N OlGtPEATER COLOAAOO SPRINGS co '.50100 861018
C KIGUZ·1 OIGIPEATER SUNLIGHT MT co 1~0100 870120 OWOWCZ OIGtPEATER GRANOJUNCT1ON co I~,OI00 861018
~ WOO" DtGIPEATER MORFlISON co 1~0500 861018 KAtWCZ·l " es GRANOJU NCT1ON co 145,0100 810120
~ WOO" DlGIPEATER MORRISON co ' .50700 861018 KA'WEO OIGIPEATER CHEYENNE WELLS co tss.etcc 8810HI
~ W.HJX·l DIGIPEATEFI HORSETOOTH MT, CO ' . 5 0100 8701 20 WB,WSI OIGIPEATER AURORA co ' .50'00 881018~
~ NIHKJ DIGIPEATER DENVER CO ' . 5.0700 861018 WO<, DIGIPEATER LAWRENCE «s 1"50100 861I 18......



w•
<:l Call "'" e" Sla'a F'.cIuan<:y "'" Updat... Call "'" cr S.a,. F.-quency G"" Updat-.l

l> W,,"" OlGIPEATER PLAn£VILLE co 14S 0100 8610" K10JH PBes BILLERICA "' '4S 0100 ""''''
il WAeVQU OlOIPEATER umETON co '45 OHIO M'OIl WA1PHY·, OIGIPEATER 8£OfORO "' '4S 0100 ""'".

,OZ "'" ROLAND ~ 1450100 ..... WA1PHV·' DIQIPEATER 6€OFQRD "' '4$ 0Il00 ""'".
~ WAllBl OIOIPEATER WICHITA «e 1450100 861118 K01R·, pe8S MILTON vt 1450100 """"K.ZC().8 DIGIPEATER CONIFER co 1450600 8610\8 KA1SY OIGIPEATEA TERRA ALTO wv 1450100 861101

~ WBlZCV DIQ'PEATER WINDSOR co 14$0100 8610" KAISY pees TERRA ALTO wv 1450100 861130

..." OIGIPEATER THORNTON co 14501l1O NIOII WAlTLN-1 DIGIPEATER loll . "5CUTNEY vt 1450100 """"0 wozvy., OIQIPEATEA GUTHRIE CENTER ~ HSOlllO """ K1UGM OIGIPEATER WAKEFIELD "' 1450100 ""''''• NIACA seas BEDFORD "' 145.0100 861130 W1WJF., OIGIPEATER MT. WASHINGTON "" 1450100 860102,. N 1AHH eaas BREWER "' 1450100 861130 WA1WlV·l pees LAWRENCE "' 141090 870301
C

'" NIAHH PBBS 8ANOOA "' 14~ 0300 870131 WA1WLV·l PBes LAWRENCE "' 221 1100 870301

e NIAHH·l DtG1PEATER BAlDMT, "' 14~ 0100 ""'". W"" DIGIPEATER CRANSTON "' 14~ 0100 810102
~

W1AW~ """ NEWINGTON e, 14~0100 Bel130 w"" DIGIPEATER CRANSTON "' 221 .1100 810102- W1AW·~ DIGIPEATER NEWINGTON FN13

'" e' 14~0100 I!lel0l~ KA1YE.J DIGIPEATER LIMA '" 14~ 0300 ..""
~ "OC PBBS LEXINGTON "' 14~ 0900 FN42,~ 810310 W1ZHC peBs MATIAPOISHT "' 14~0100 881130
~

"OC PBBS LEXINGTON "' 221 1100 FN42.~ 870118 K1ZJH·l DIGIPEATER MT, TOMIHOLYOKE "' 14~ 0900 FN31 870118

NI8CK PBBS BALDWINSVILLE " 14~0100 "''''',. K2AAA·4 pees MONTAUK '" 14,1090 810103

NI8CK "'85 BAlDWINSVILLE " 1450900 870120 K2AAA·4 DIGIPEATER MONTAUK '" 14~0100 86101~

KBl80 sees PlAINS6ORO NJ 14~ 0100 """" """. eees MONTAUK '" 14~ 0100 """'
WIBEL sees TAMPA " 14~0100 ...." K2AAA·4 DIGIPEATER MONTAUK '" 221 1100 86101~

N1BIC DIGIPEAT£R CUCKOO " 14~0100 "''''''' K2AAA ·~ DIGIPEATER MONTAUK '" 14~ 0100 88101~

wioc DIGIPEATER BILLERICA "' 1 4~ 0900 FN42 870102 WA2AAZ DIGIPEATER NEWARK '" 14~ 0100 FN13 86122~

N1DKF sees CRANSTON "' 14~ 0100 870102 K2AE DIGIPEATER PATIERSQNVILLE '" 14~0100 """"Nll)KF eees CRANSTON "' 221 1100 810102 KD2AJ DIGIPEATER SPLATISSURG '" 14~0100 ......
",,.. eees LONG ISLAND '" 141090 810103 N2AMK DIGIPEATER MARION '" 1450100 """"
""" peBS LONG ISLAND '" 14~0100 881212 KC2AZ. PBes ELMIRA '" 1450100 870120

N1DL DIGIPEATER LONG ISLAND '" 221 1100 881212 KA2eHe pees GATES '" 1450100 870324

werosw "'" EAST KINGSTON '" 14,1090 870310 KA2BOE peBS INDIAN MILLS NJ 1450100 ..oeoa
WB1DSW "'" EAST KINGSTON '" 221 1100 ",000' ","0' PBBS INDIAN MILLS NJ 221 0100 """"
W810$W·l "'" EAST KINGSTON "" 14~ 0100 81031 0 """"CO DIGIPEATER INDIAN MILLS NJ 14~0600 ...""
W81OZK·2 DIGIPEATER DUDLEY "' 14~01OO """" ",.,,, DIGIPEATER CAZENOVIA '" 14~0100 """"
WB1DIK~ PBBS DUDLEY "' 14~OlOO """" WB2BQW·5 DIGIPEATER SHUNNEMUNK MT. '" 14~0600 870101

welDlK~ peBS DUDLEY "' 1 4~ 0700 ...." WB2COP pees MIDOLETDWN NJ 14~0300 870124

KIEA DIGIPEATER HARVARD "' 1 4~ 0 1 00 860102 WB2CoP pees MIDDLETDWN NJ 2210100 870124

welEMT DIGIPEATER FOXBORO "' 14~ 0100 ..croa KY20-2 pees lITILE SILVER NJ 14~0100 """"
W1FJI "'" SCOTISOALE "" 14~ 0100 861130 w",",' DtGIPEATER PINE VALLEY '" 14~0100 FN12 ..""

KE10·1 peas GOFFSTOWN "" 14~0100 """'" W20P().1 DIGIPEATER LAKE GEORGE '" 14~0100 "'''''''Wl00H PBas BROOKLINE "' 14~0100 ..,,,,,. N20SY·2 OIGIPEATER lITILE FALLS NJ 1450100 eeceoa
WA1GP().1 DIGIPEATER FALMOUTH "' 14~,0100 860 102 N2DSY.2 DIGIPEATER lITILE FALLS NJ 14~0900 eeoeoa
KB1H DIGIPEATER DAYVILLE e' 14~ 0100 """'" N20SY.2 DIGIPEATER lITILE FALLS NJ 2210100 """"NE1H PBBS WEATOOUE e' 1450100 1M0803 W",UC PBBS FAIRPOAT '" 1450100 FNI2 eec '"
NE1H eees WEATOOUE e' 1450100 """" ">E"" PBas CHURCHVILLE '" 1450100 "."" 870312

W1HAB "'" BOULDER CO 141090 810120 KC2EO PBas ELMIRA '" 14~01OO 810120

W1HAB paas BOULDER co 14~,0100 870120 WA2€SZ DIGIPEATER RIVER PlAZA NJ 14~0300 810124

W1HJF· l DIGIPEATER COLEaROOK "" 14~0100 870131 KA2EYW·l DIGIPEATER OIX HILLS '" 1450700 ""'."
WA11XU OIGIPEATER WOLCOTI e, 1450100 86101~ N2EZQ.1 peas AlPINE '" 1450100 FN12 .,"",.
WA11XU OIGIPEATER wcccorr e, 145 0100 """' N2EZG·7 paas ALPINE '" 145 0700 FN12 "''''',.

K1JCL·l DlGIPEATER COVENTRY e' 14~ 0100 860102 KC2FF pees TAMPA " 14~ 0100 ""'''''
WA1JOY·2 OIGIPEATER NAPLES " 1450100 ...." KCZFF·7 OIGIPEATER CLEARWATER " 14~ 0100 ...."

K1KKM OIGIPEATER HAVERHILL ., 14~0100 860102 N2FNI DIGIPEATER FREEPORT '" 1.~,01(Xl 861015

K1LLR·l OIGIPEATER PRINCETON ., 14~0100 860102 KA2FOE DIGIPEATER MIDDLE GROVE '" 1.~0100 """'"WA1LRL PBBS BRIGHTON "' 1.,1090 810103 WA2FTC·l PBBS NEWINGTON ct 14 1090 810103

WA1LRL ,.., BRIGHTON "' 1450100 ""''''' WA2FTC·l eees NEWINGTON cr I.~ 0100 """'"KIMEA PBBS EAST HAMPTON "' 14~0900 FN31 810118 KC2FY PBBS cooPERSTOWN '" I.~ 0600 '"'' ..""
KA IMG().l PBBS METHUEN ., 1450100 810301 KC2FY·l DIGIPEATER EDMESTON '" 14~0100 eeooe
KA IMG().1 PBBS SALEM '" 1450100 881130 N2GH' 1 DIGIPEATER ATIICA '" 145,5900 '''''' 861214

W1MX DIG1PEATER CAMBRIDGE "' 1450100 FN42~i "''''''" K2GVI·l DIGIPEATER WESTMORELAND '" 1.50100 '"'' .,,'"
KG1().1I DIGIPEATER MT,eEACON '" 1450100 86101~ weeceo PBBS READINGTON NJ 145,0100 "'.""
w'o. DIGIPEAT£R MT. W,lCHUSETI "' 1450600 """'" weeswc eees READINGTON NJ 221 0100 "000'

WAIOJB eees OOWG<>" "' 1450100 810131 WB2H81·1 PBas KINNELON NJ 14~0500 FN21 810101



- ---- -------- --------------- --- - ---- --- ----- -- - ----- - ------ -----

C.II "PO en S,.le Frequency G.... Upd.led eo" ',PO e", Siele F..quellcy Grid Upd.ted
W2HPM pees FARMINGVILLE "' 141090 870103 W211Y· 1 pees UNION "' 145 0500 """"W2HPM pees FARMINGVILLE N' 1450100 870310 NE2W·7 pees eINGH......TON N' 145 0700 FN12 "'''W2H(JQ., OlGIP'EATER HUNTINGTON e' 145 0100 881015 WB2WHO OIGIPEATER O£I.ANSON N' 145 0100 "O,,,
."" OIGIPEATER HUNTINGTON N' 145 0100 881015 WA2WIM OIGIPEATER EDINBORO " 1~ 0100 851112
W21CZ pees NIAGARA FALLS N' 145 0100 FN12 881225 N2'NX·l pees MELeOURNE " 145,0100 870301
W21CZ pees NIAGARA FALLS N' 145 5900 FN12 881214 weewxo DIGIPEATER ROCHESTER N' 145 0300 FN13 81225

WA2IKF OIGIPEATER NICHOLS N' 145 0100 IlGOI02 W2XD pees GleSONIA " 1450100 870102
I(2IMF·l OIGIPEATER WETHERSFIELD N' 145 0100 FN12 .."" W2XD ,.... GleSONIA " 1450300 810102

K02J·l OIGIPEATER NIAGARA FALLS N' 145 0100 FN12 .."" WA2YLl· l OIGIPEATER HUNTINGTON N' 145 0100 "O,,,
'210 OIGIPEATER ROCHESTER N' 145 0100 FN13 .."" WA2YVL·4 , aas SOUTH f REEPOAT "' 145 0100 870131
W2JUP" pees FARMINGVILLE N' 141090 870'03 WA2YVL·4 pees SOUTH FREEPORT "' 1450300 8701 31
W2JUP.. PBe s FARMINGVILLE N' 145,0100 881015 NN2Z·1 pees NEPTUNE "' 1450500 810310
W2JUP.. PBBS FARMINGVILLE N' 145 0700 """" NN2Z·1 pees NEPTUNE "' 221 0100 8103'0
W2JUP" ,.... FARMINGVILLE N' 221.0100 88101 5 wB2Zt.., OIGIPEATER VALHAlLA N' 145 0500 870101.,'" OIGIPEATER LIVERPOOl N' 145.0100 ""''" K3AEE eees GAMBRilLS " 0 145 0 100 """"We2KMY·l OIGIPEATER MT eEACO/II N' 145 0100 881015 K3AEE pees GLEN BURNIE "0 14S,0500 "O"',

Ke2KW·7 OIGIPEATER BINGHAMTON N' 14S,0700 FN12 881225 KJAF OIGIPEATER ANDREWS Afe "0 145 0700 88120 1
N2MH·S pees NEW YORK CITY N' 14S,Ol00 870301 WBJAfL OIGlPEATER NEWOERRV " 1450100 8S1 112

WB2MNF Piles MEDFORD "' 145 0100 ,.." 870301 W83AfL· l PIlBS GREENSeURG " 1450100 870120
WB2MNF pee s MEDFORD "' 145 0300 ,.." 88101 5 N"'~ OIGIPEATER SCHAUMBURG n, 14S 9500 """K2NE·2 OIGIPEATER CHATSWORTH "' 145.0700 880803 KC3BN OIGIPEATER HARRISBURG " 14SOIOO 870201

K2NE·2 OlG1PEATER CHATSWORTH "' 221.0100 eecec KCJeO PBes SKANEATelES N' 14S 0 100 870324
We2NQV· l DIGIPEATER GLEN GARDNEA "' 145,0100 "'"'" KCJeO pee s SKANEATELES N' 145 0300 870324

W2<YW OIGIPEATER HAWLEVTON N' 145 0100 8810 15 NJeHS pee s CLINTON " 0 14S 03OO 881021
KC2PH """ COOPEASTOWN N' 145 0100 870101 N3CHl( pees ROYERSFORD " 145 0500 ...",,""'" pees COOPERSTOWN N' 145 0500 870101 K3CFl·l OIGIPEATER STATE COlLEGE " 145 0100 881015
'''0 pee s FFlEEPORT N' 145 0100 ""'" W3CSO DIGIP'EATER STEPHENS CITY V< 145.0100 '''''''''' """'''0 pees FFlEEPORT N' 145.0700 870101 NJCVL DIGIPEATER FOX CI1APEL " 145.0100 861101
'''0 pees FFlEEPORT N' 221 0100 870' 01 WAJCVO PBe s WASHINGTON " 145 0100 861101""""., DIGIPEATEA LOCK HAVEN " 145,0100 88101 5 KI30-3 OIGIPEATER MIFFLINTOWN " 145 0100 881015

""''' OIGIPEATER MAINE N' 145 0500 FN12 ..,m """''' eees FORT WASHlflKlTON " 0 145 0300 ...."WB2QJA.l eees WHITE PLAINS N' 145 0500 87010\ KAJOBK "" FORT WASHlflKlTON "0 145 0500 """"WA2QMI pees SAN DIEGO C< 144 7800 8701 11 W.43001·1 PBes e LOOMSeURG " 145 0100 &61015
KA2RAF·2 OIGIPEATER BELMAR N' 145 0500 881 218 KJOSM·5 DIGIPEATER MALVERN " 145 0100 850530
WA2RKN·2 pe es HVOEPAFlK N' 145 0100 881130 ""'OW, OIGIPEATER eE RWICK " '45 0100 ""''''WB2FlVW pees TAENTON "' 145 0100 88 1130 W3EAG~ OIGIPEATER EAGLEVILLE " 145 0500 "O"',
WB2FlVl( eees VOORHEES "' 220 0100 870310 WA3EWK-3 OIGIPEATER NEWAFlK oe 145 0100 """"K02$-l OIGIPEATER LOWELL "' 145 0100 .."'" WBJEve PBes HARRISBURG " ' 450500 870201
WA2SNA·l pees HAWTHORNE "' 145.0100 870301 AGJF PBBS WILLIAMSPQFlT " 1450100 861015
WA2SNA·2 OIGIPE'*'TER O'*'KLANO N' 145 0100 861015 WeJFFV peBS MIDDLE RIVER "0 \ 45,0100 FM191i 870324
WA2TMP.l OIGIPE,*,TER occ r MOlJNTAIN OR 145 0500 870210 WeJFFV peBS MIDDLE RIVER " 0 145 6600 870324
KC2TN ""... " 00 NJ 14 1090 870103 KB3FN·5 OIGIPEATER CUMBERLAND " 0 145 0100 881101
KC2TN sees " 00 NJ 145 0100 """" WB3FSR·l OIGIPEATER EAST BRUNSWICK NJ 14S 0100 """"KC2TN """ erco NJ 145 0300 870301 WeJFsR·2 P8es READINGTON NJ 145 01 00 esceeci:l WA2UMl( peBS SARATOGA SPRINGS N' 145.0100 'N" 870324 WeJFYl·l DIGIPEATER READING " 145,0100 861015,. WA2UMl( P8es SARATOGA SPRINGS N' 145 0500 'N" "''' WJGXT·5 DIGIPEATER BALTIMORE .0 1450500 881021

~ WA2UMX·5 OIQIPEATER CORINTH N' 145 0600 'N" "'" KJOYS ""as CRQFUT NJ ' 45 0100 681015

~
W2UXC·l OlGIPEATER LYON MT. '" ' 45 0100 ...... KJOYS pe8S CRQFUT NJ 2200'00 8810'5«eve OlGIPEATER ITHACA N' 1~ 0100 ...... W,,",,' DIGIPEATER PARKVilLE " 0 '45 0100 &61015

I
KA2VDH 01GIP!::ATER OLo e RIOGE NJ 145,0300 870124 WJHZU·8 DIGIPEATER YORK " 1450600 861021

WA2VKH pees CARLSTADT NJ 145 0100 """" KAJIDN·l DIGIPEATER SI1ERMAN HILL W' 145 0100 8701 20
KA2VLP·2 DIGIPEATER HIGHTSTOWN NJ 145 0700 """" KAJIDN·2 DIGIPEATEA eUSHNELL N. '4S0'00 &611 19

• KA2VLp·2 OtGIPEATER HIGHTSTOWN NJ 2210100 """" WB3Il ().1 OIGIPEATER DOVER 0' 14S 0100 &61021,. we2VPH OtGIPEATER eRQCI<POAT N' 145 0100 FN13 '"'' WBJIL().1 OIGlPEATER DOVER oe ,.5 0500 &61021

.li W82VPY·7 DIQIPEATER ELMIRA N' 1450700 FM12 "''' WJITM OIGIPEATER HAVRE DE GRACE " 0 145 0900 ....ee
c we2VTN·l OIGIPEATER NEW YORK N' 145,0100 861015 W31WI pees CLARKSVILLE "0 14,1090 ' ''''''~ cevtv pees BATAVIA N' 1450100 FN12 81225 W31WI pees CLARKSVILLE "0 ' 45 0100 '''''''~ oevrv pees BATAVIA N' 145 0300 FN12 "'" WJIWl peBS CLARKSVILLE " 0 ' 45 0600 ' '''''''w

"""'" sees BATAVIA N' 145 5llOll FN12 812' 4 W, ... '"as CLARKSVILLE " 0 22 ' 0 '00 ''''''''m
~ W2¥Y·1 P8es "NOON NJ 145 0100 """" WJIWl-5 OIGIPEATER GREEN8ELT " 0 ' 45 0500 86102 '
w
~



w
~

<:l CIII TT,. ClIy 5 11" FreqUlncy G,. Updlled CI II TT" City 511" Frequency G.... Updlt.,;l

,. ''''' OIGIPEATER DAMASCUS "0 '45,0500 881021 K4AHO PBBS ORLANDO " ' • .1050 """'"
~ """'- OIGIPEATER HYAnSVILlE "0 '45,0300 8$1201 K4AHO eees 00....00 rt. '.S.0100 ""'''''

"""'~ OIGIPEATER ''''''' " '150100 M1112 ""'" eses ORLANDO " 1450100 ""'''''
~ I<3JYD-S DIGIPEATER LEONARD TOWN "0 1450100 ""''' N4AHU PBSS lOUISVILLE <Y 1450100 861130

W63KOU·5 DIGIPEATER TYSON CORNERS " '450700 870331 WI"''' PBBS MONTGOMERY " '450100 ""'''''
~ KA3KIW PBSS FORT WASHINGTON "0 1450300 ""''' WI"'P·, D+GIPEATER MONTGOMERY " '.SOllX! 861101

"- WA3KlCO'& DlGIPEATEA MT HOLLY " '.50100 881015 WS-APR·5 sees ANNAPOliS "0 ' 1 1030 eeosee
e K3LZ·l DtGIPEATEA EASTON " '.5,0100 881015 WB4APR·5 sees ANNAPOlIS "0 '.50100 ...."• '3M<: PBSS BOSTON "' 1450100 "0"" WB4APR·5 OIGIPEATER ANNAPOliS Me 1450600 L'61015,. WA,JMI<T·l DIGIPEATEA tKlRTH EAST " 1450100 851112 WB4APR-e DIGIPEATER ElKNECI< "0 14501(10 fle i01S
G KB3MY PBBS SILVER SPRING 14.1090 K.Al'I().1 DIGIPEATER GLENALLEN " 1.50100 FMHfr 870331
~ "0 861 121
G K83MY P8BS SILVER SPRING "0 1.50500 861021 K.AR().2 DtGIPEATER PETERSBURG " 1.50500 !'MHI! " cea,
~ «eooo DlGIPEATER COlUMBIA "0 H50500 881021 WDoIBAV PBBS CMESTERFIELD " 1.50100 ""'"- "'''''' PBBS WILLIAMSPORTIi " 1.5,0100 881015 ws..BBF·1 CHGIPEATER EAST RIVER "IT. " 1.501lXl ""'"
~

«esoo DtGIPEATER NEWCASTLE " 1.50100 851112 Ws..BEJ DIGIPEATER ElllABETMTOWN " 1.50100 851112

'",",w seas PlnSBURG " 1.5,0100 870301 W.BFB·l DIGIPEATER CHARLonE ,c 1.50100 861101

AK3P seas MARRISBURG " 1.50100 87032. WB4BFS·2 DIGIPEATER MOLSTONMT, '" 1.50100 86110 1

AK3P saas MARRISBURG " 1.50500 861021 K.BFT PBBS MADISON W, ..,,"" "0."
Al<3P" OIGIPEATER MANMEIM " 1.50100 861021 K.eFT PBes "'"'''''' w' '" ""'" "03'"
Al<3P·5 DIGIPEATER MARRISBURG " 1.50100 861015 W.SLD-l DIGIPEATER AFTON MOUNTAIN " I~OlOO ""'"'3PG' PBBS ROSLYN " 1.50100 '",0. 861015 N.BMA DIGIPEATER DETROIT "' 1.50100 "'0'30

K3PGe PBBS ROSLYN " 1.50s00 870301 WDoIBRF PBes STUART " 1.50100 ..",,,
W3PML·l DlGtPEATER MALVERN " 1.5,0100 861015 WA4BRO PBes ROSWELL GA 1.50100 86 1101

WA3PXX "'OS WHEATON "0 1.50500 """"" K4BWC·1 DIGIPEATER RALEIGH "" 1.50100 ."''''
<8'" ..... BURTONSVILLE "0 H5,0300 861021 ws..aX().l DlGIPEATER LAGRANGE GA I~ 0100 881101

<8'" ....s BURTONSVILLE "0 1.$,0500 881021 K..cEB-l DIGIPEATER COOCORO "" 1.50100 861101

.830 seas BURTONSVILLE "0 1.5,0700 861021 N..cHV sees GOlDENROD " 1.1090 870103

<830 paBS BURTONSVILLE "0 1.5,0900 881021 N4CI PBas CONYERS G' 1. 1050 eeooa
WA3C)FN eees MARGATE " 1.5,0100 ."",,, N.Cf PBas CONYERS G' 1. 5 0100 eecoa

K3Ol'W·l DIGIPEATER WILLIAMSPORT " 1.50100 861015 Ks..CIA PBas PORTCHARLonE " 1.50100 ..,,'"
K3AlI "'OS WILKES-BARRE " H$.OI00 '"" ro,,. KB¢IA·I OlGIPEATER FTMEYERS n 1.50100 ..,."
K3AlI PBBS WILKES·BARRE " 1.$.0500 FN21 "",. WQ¢NV·l DIGIPEATER AUGUSTA GA 1.t.$ 0100 861101

K3RXK DlGIPEATER WALKERSVILLE "0 1.50900 870131 WA..cOY DIGIPEATER FQNDDU LAC W, 1. 5,0100 ""'''
K3SVO DlGIPEATER NEW BEDFORD " 1.50100 85 1112 WO..cPF·l DIGIPEATER WINCHESTER AC 1. 5 0100 86071.

<A3T eees MT.AIRY "0 1.50500 870310 KFoWM· l OIGIPEATER SHELayCO AC 1.58700 86071.

<A3T "" MT. AIRY "0 '" oeoo 870310 KAoWPF DlGIPEATER TIFTON GA 1.5.0100 881101

WA3TAI ....s FT WASHINGTON "0 1.$,0300 861201 WAoWXP·l OIOIPEATER HUNTSVILLE " 1.50100 881101

K3TKJ·I DIGIPEATER SAlISaURY "0 1.5,0100 ""''' W.DZO DIOIPEATER TOlEDO OH 1.50100 851112

W3TMZ paas MOUNT AIRY "0 1.,1050 881021 W4EAW·1 DIOIPEATER BUSSEE MT. G, 1.5.0100 ..,."
W3TMZ peas MOUNT AIRY "0 1.5,0100 ..,"" KF.EF paas CHASN sc 1. 5 0100 670301

W3TMZ pees MOUNT AIRY "0 1.50500 86102 1 K.EID sees KNOXVILLE '" 1.1090 670103

"",",0 ....s """"" " 1.t.$ 0100 861130 K4EID eees KNOXVILLE '" 1.50100 ..,..,
KB3UD-l DIGIPEATER """"" " H50100 861015 AA4Eo-l DIGIPEATER ROCKY FACE G' 1.50100 ..,."

WAJUFN-I DIGIPEATER 000<>' " 1.50100 881015 AA.E().2 DIGIPEATER LOO!<OUTMT '" 1.5.0100 ""'''AK3UP PBBS HARRISBURG " 1.50100 870322 N.eOY· l OIGIPEATER LEXINGTON ,C 1.5,0100 86120 1

W3VC eees PITTSaURG " 1.50100 881 130 KD4EQ. 1 eees PANAMA CIT't" " 1.5,0100 86 1130

W,O<: DIGIPEATER PITTSeURG " 1.50100 851112 Ks..ElF·l DIGIPEATER GADSDEN " 1~.6100 86071.

W3VOO15 DIGIPEATER COLUMBIA "0 '" """ 86102 1 N.FHL·I OIGfPEATER POOAMT, '" 1.t.$0100 ,,"".
W3veA "'OS ANNAPOLIS "0 1.$,0500 861021 WEWFQA.. DlOlPEATER DALECIT't" '" 1.5 OHIO .""'.
W3VPR paBS ANNAPOLIS "0 1.5,0900 881021 WA4FRB-3 OIGIPEATER FDRKMT '" 1.50100 870331

K3VPZ eees BALTIMORE "0 1. ,1030 88102 1 KB4FSK·l DIGIPEATER 0" " 1.50100 86071.

K3VPZ pees BALTIMORE "0 1.5,0500 881()21 KB4FSK·2 peas GA' " 1.50100 861130

W8WKD DIGfPEATER ZELIENOPLE " 1.t.$,0100 851112 K4FX· I DIGIPEATER SASSAFRAS MT, sc 1.50100 881201

WAJYUE DIOIPEATER HUNTINGTON VALLEY " 1.t.$0100 861015 """., DIGIPEATER """E GA 10f50100 861101

<E" eees MIDOLETOWN C, H50100 ..,"" WotGFB DIOfPEATER DUMFRIES " 1.50700 .""',
«e_ pees HONESDALE " 1.5,0100 881015 WB4GJZ· l OIGIPEATER woooeeoce " 1.5,0700 .""',
KB3ZW·I OIGIPEATER HONESDALE " 1. 5 0 100 861015 weotGa x ·I DIGIPEATER ATLANTA G' 1.50100 88071.

K.AeT·I DIGIPEATER PHENIXCIT't" G' 1045 0 100 ""''' We.ooX-2 DIGIPEATER FORSYTH G' 1.50100 ..,."
"'''G DIGIPEATER HOLLY POINT FARM '" 10450100 FM27bn .""'. WB4GQX-3 OIGIPEATER CUMMINGS GA 10f50l00 88 1101

KJ4AQ-I OIGIPEATER """"',C " 1.5,0100 FMVpr .""'. WEWGQX.. DIGIPEATER AMICOlOLA FALLS GA 1.t.$ ,0lKl0 """'"

--------------------------- ----------------- -- ---------------
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cen "" C", 51... F'equency G'" UpeI.led C.II "" C", 51... Frequency .... U.......
K4HAL·l OIGIPEATER MT CHEAHA " 145 0100 8611 01 KA4NQF· I PBBS WEST PALM BEACH " 145,0100 ""..K4HAL·2 OIGIPEATER BIRMINGHAM " 145,8700 880714 K4NTA PBBS STUART " 1. ,1070 870301
K.HAL·2 OIGIPEATER BIRMINGHAM " . 48,4000 880714 K4NTA sees STUART n. 145,0100 870301
W.HFU·2 OIGIPEATER HUNTSVIllE " 145,0100 880714 K4NTA sees STUART n 1450300 870120
W.HFU-.. OIGIPEATER HUNTSVILLE " ... <OCO 8807 14 W.NTQ-4 OIGIPEATER ' OANO VA 145 0100 ".,,,

W04HIM eses OALANOO " 14,1030 ...." '0<Q8.' OIGIPEATER FREDERICKSBURG VA 1450100 ".,,,
W04HIM " es ORLANOO " 145,01 00 ...." '0<Q8.' DIGIPEATER FREDERICKSBURG VA 145,0600 870331

N.HMD PBBS SHALIMAR " 1.50100 881130 WA<lQHX sees HAMPTON VA 145,0100 870331
N.HRU PBBS FAIRDALE >Y 145.0100 881130 KC<lQI PBBS POWELL '" 145 0100 870120

WD4HXG PBBS STERLING VA 1. 5.0700 870331 WA<lQf<H3 PBBS RICHMOND VA 145,0500 870331
N4HY " ee AUBURN " 1. 5 0100 881101 WO<OOC PBBS CLEVELAND '" 145,01 00 881101
""HY·l OIGlPEATER AUBURN " 1. 5 0100 88 1101 ..<aVX ".. CONYERS GA 145 0100 88 1101

WSIHYP " es QVIEOO " 1.5 0100 ".." ,- eees DflLANOO " 145.0100 """"W41AX OIGlPEATER MOBILE " 1.5,0100 8807 14 WOO(>ZN " .. MONTGOMERY " 145,0100 BellOI
K4ICT peBS MACON GA 1. 5.0100 "".. """ PBBS OCALA " 145,0100 .... ta
K4ICT·l OIGIPEATER PERRY GA 1.5.0100 861101 AA4PS-l OIOIPEATER GARRISONVILLE VA 145,0100 FM18 870331
K4ICT·3 DIGIPEATER MACON aA 1.5.0100 861101 WA.PQI-I OIO,PEATER COVINGTON VA 145,0100 870331
K4IWW eees CARY NO 1450100 ...." "<CO PBBS SILVER SPRING va 145,0300 " .."KF4JF eees HAHIRA GA 14.1070 170103 "<CO eees SILVER SPRING va 145.0600 ,,..,,

KF4JF eees ",,"'RA GA 1.5.0100 170103 .........RE·l eees GILROY CA 145.0100 """"KF4JF·1 OIGlPEATER TIFTON GA 1.5.0100 170103 WSIRHO-l OIGIPEATER EUFAULA " 145,0100 881101
WB4JFI-5 OIOIPEATER WASHINGTON GC 1. 5.0100 ".", WSlRHQ-2 OIGIPEATER HEADlAND " 145,0100 88 1101

""'GO OIOIPEATER RESTON VA 145.0300 870331 WO.ROJ·l OIO,PEATER ENTERPRISE " 145,0100 8611 01
KF4JF· 1 sees TIFTON aA 14.1070 ...." WA.RTS PBBS LYNCHBURG VA 145,0100 870331
NK.K P88S MIAMI " 1.5.0100 "a", WMRTS eees LYNCHBURG VA 145,0600 "033'W"",U P88S """UTIA GA 1.5.0100 ...... W4RXQ..1 OIG'PEATER WINSTON-sALEM NO 145.0100 88 1101
W"",U OIGlPEATER COHUTIA GA 145.0900 ..... wxes eees JOHNSON CITY '" 145.0100 870120
W"",U P88S """UTIA a A 145.0900 ...... W4$P·l DIGIPEATER SUMTER sc 145.0100 881101

WD4K.AV " .. PT. ST. LUCIE " 145,0100 8701 20 WA4$WF·l OIGtPEATER lOUISA '" 145.0100 881101
W04K.AV DtOtPEATER STUART " 145,0100 ....ra WA4SZK PBBS FLOAENCE sc 14,1090 870120

W4KOP-3 OIGIPEATER TUSCALOOSA AL 1458700 88071. WMSZK PBBS FLDflENCE sc 1.5.0100 ,,..,,
I(J4KR· l " .. GERMANTOWN '" 145,0100 881118 KF4TE DIOIPEATER DALE CITY VA 145,0700 "033'WMJ<XI/·I OlGlPEATER VIRGINIA BEACH "' 145,0100 FM16 ''''''' WMTFZ·2 P88S CHAALOrreSVILLE VA 145.0100 ,...... '''''''WMKXV-2 QlGIPEATER VIRQINIA B£ACH "' 145.0500 FM16 ''''''' K.TKU P88S MIAMI " 145.0100 ,,..,,
.." sees RALEIGH NO 145,0100 8701 20 K.TKlH PBBS MIAMI " 1• .1090 870103
KK.L "".. CHARLOTTE NO 145,0100 ,,..,, WSITOM-l DtGIPE...TER COlUMBUS a A 145.0100 881101
WO.lHF PBBS WEST P...LM BE"'CH " 145,0100 ....ra W...4TSC·l OlG1PEATER MIDDlEBURG VA 1.5.0100 870331

K.lKQ.l OIGIPE"'TER TOBACCO ROAD MT. "' 145,0100 ''''''' KF.TT-6 DIGIPEATER G"'INSVILlE " 145.0100 .... ta
K.LKQ.2 OIGIPEATER GREENSBORO NO 1450100 ....ta WMTXT·I DIGIPEATER HAMPTON GA 145.0100 881101

WMU'O ""es RAl'OG>< NO 1450100 870120 W.ULH-l DIGIPEATER FLORENCE sc 145.0100 881101
K.LPT·l OIGIPEATER CRESTVIEW " 145,0100 881101 WSllJU.l OlGIPE...TER PINEMT. GA 145,0100 881101

W....Lwe· l OlGIPEATER FANCYG...P VA 145,0100 ''''''' K.UMI-5 DtGlPEATER HAMPTON VA 1.5.0100 '''''''N.lYF OIGIPE...TER CHAI'lLESTON sc 145,0100 861101 KA4VEY-l OtGlPEATER ANDERSON AL 1.5.0100 880714
N. l YF· l DIGIPE...TER SAV...NAH GA 145,0100 8611 01 W.VFR·l DIOIPEATER STATEVil l E SO 145.0100 861201

<:l WD4LYV·l OIGIPE"'TER SYC"'MORE GA 145,01 00 8811 01 WMVMV PBBS ATlANTA aA 145.0100 870120,. W4MDW·l OIGIPEATER HICKORY NO 14501 00 8611 01 KC.VR·l DIGIPEATER SAND MT. VA 1.5.0100 '''''''~ W04MIZ eees VIRGINIA BEACH VA 145 0100 FMI8 ''''''' KJ.WA DIGIPEATER FORT BELVOIR VA 145.0700 '''''''
~

woova P88S VIRGINIA BEACH VA 145,0500 FMI8 ''''''' K.WJR-I DIGIPEATER LANCASTER sc 1.5.0100 88 1101
K.MJM sees PIKESVILLE '" 1450100 8701 20 N.XI sees EVANSVILLE '" 14.1090 870103

~
AMVW OIGlPEATER MESA " 145 0100 8601 01 N.XI 'BBS EVANSVILLE '" 1.5.0100 8811JD

N4NAU·l DIGIPEATER ANNI STON AL 1458700 8&071. KI.XO eees ATLANTA GA 14.1090 870310
KF4NB " .. LEXINGTON " 1.5,01 00 870120 KI.XO sees ATlANTA a A 1.5.0100 870310

• KF.NB sees LEXINGTON '" 1.5,0900 8701 20 WA.YXA-1 DIGIPEATER HUNTSVilLE " 145.0100 &80714,. '''NO eees SWEATMT. '" 145,0100 """" ,""-" OIGIPEATER UCl£AN VA 145.0300 '''''''s KD4NC-I ""OS MARIETTA GA 145,010(1 881101 wa.o=., P88S VAGSON " 145.0100 881101
C "NGC sees DAlE CITY VA 145,010(1 FMI800 ''''''' WB4ZlOl ·1 DIGIPEATER MADISON AL ....<OCO 88071.
~ K4NGC-l sees DALE CITY VA 145,070(1 FMI8io 870331 WA4ZLW ,.,. BOCA RATON Fe 145.0100 870120
~ K4NGC-2 PBBS DALE CITY VA 221,0100 FMI8io 870331 WB4ZNW PBBS MOULTRIE a A 1.5.0100 .....
~

KSlNK·l PB,. OAl< RIDGE '" 1.5,0100 8611 01 WB4ZNW DIOIPEATER MOULTRIE aA 1.5.0100 ....tam
-< AM"L DtGIPEATER TYSONS CORNER VA 221.0100 ' '''''' WOSAAA DlGtPEATER BREAUX RIDGE LA 1.5,0100 881118
W
-<
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<:l CoO, "eo e" Sle'. F..-qulley G•• Upcllll.cl Cell ',eo e" S.e'e Fr~u_y G.. Upd.I"

~ "'" pees GAUTIER ., '4.1090 861130 W5XQ pees GAUSE rx 7.0930 870310

~
WOO, pees LlnLEROCK " 14.1090 ,mo, W5XO pees GAUSE rx , .. 1090 870310

wose ..es LlnLEAOCK 'R 1"50900 .mo, W5XQ .." GAUSE rx 1450100 870310

" W85BBW eees HOUSTON rx 1450100 8e1130 KASZEC·' .." LAS CRUCES ,. '.50100 810120
C,

I<A5BE.... ' ..ee ALBUOUEROUE ,. 1450100 861 ':lO W","' .." BRYAN rx '45 DIOD 870102

f "BGC pees SANTA FE ,. 1450100 861130 W""" ..es FRESNO e, '450300 861201

WASBOX·l DIGIPEATER EDMONO oc 145,0100 861118 WB6AIE pees FRESNO e, '450500 870111

N5BSL pees BASTROP ., '.5,0100 910102 WB6AJE·, DIQIPEATER 6ALOMT e, '4S,0!>00 870111

• WB5BZE pees NEW ORLEANS LA '.5,0100 8$"30 W6AK·' OlGIPEATER MT. VAC'" e, '450500 870111

~ "'" pees BATESVILLE " '450100 861' 18 ""'" OlGIPEATER CRYSTAt PEAK e, '450100 870120

s ""', DlGIPEATER MCAUEN rx '450100 86111e ""'" 0lQ1PEATER CRYSTAl PEAK e, m eeoc 870201

C KN5D ..ee ALBUOlJEROtJE ,. U 10$0 870103 W6AMT·l D!GlpEATER WILLIAMS HILL e, 1450100 870120
~

NU5O-1 DIGlpEATER MCKINNEY rx 1450lClO 8&1118 W6AMT.O! D!GIPEATER SANTA YNEZ CA 1450100 870120- W5DDL sees LAFAYETTE CA 1450100 870120
~ LA 1450100 881130 W6AM'T·3 DIGIPEATER PALOS VEROES

m WA50W pBBS GULFPORT ., 7,0930 870301 W6AMT-4 DIGIPEATER SANMIGUELMT, CA 1450100 870120...
WA50W pBBS GULFPORT ., 14,1090 870301 W$AMT·7 OIGlpEATER ST. JOHN MT. CA 1450100 870120

WA5DW pBBS GULFPQI'lT ., 145,0100 880714 KI;ATQ-l CHGlpEATER SAN MARCOS eA 1450500 8&1201

WA50W sses GULFPQI'lT ., 1450900 870301 N6ATQ-l D!GlpEATER SAN MARCOS eA 1450500 870111

"OWU ..es ELLISVILLE .S 1450lllO 870102 wceeec pBBS REDOING e, 1450100 870120

N5EOH ..es CAMpVERD£ >J. 14,1070 870120 WOOB" pBBS BURBANK e, 1450100 861201

N5EOH sees CAMP VERDE >J. 1450100 870120 N66GW·9 pBBS CARSON eA 1450100 86120'

N5EG DIGlpEATER PLANO tx 1450lCXl 881118 N6BGW·9 pBBS CARSON e, 1450500 88120'

KA5EJv·l O'GIPEATER FREER tx 1450lClO 881118 N6BGW·9 pBBS CARSON e, 1450900 861201

WB5EKU-2 OIGIPEATER OATMT, CA '453&00 870131 N6BGW-9 pBBS CARSON e, 1467450 881201

WB5EKU-2 CHGIPEATER OAHU. eA zc sscc 870131 ""...,., CHGlpEATER SIERRA PEAK e, 1450100 870120

WB5EKU-2 OIGIPEATER OAT ".T. e, ze.ssoc 87013' KE68X pBBS HOlLISTER e, 1450100 870120

""RO ..es SAN ANTONIO rx 1450100 861130 KE68X sees HOlLISTER CA 1450900 870120

N5EV·5 DIGlpEATER ANOREWSAFB ., 1450300 8&1201 W68XN OIGIPEATER TURLOCK e' 145,0100 ""'''
WB5EWM·l DIGlpEATER CLINTON ., 145,0100 881118 W6BXN OIGIPEATER TURLOCK e, 145,0300 861201

WOOC>J. pBBS HOUSTON rx Ul0s0 ..,,,'" "'" OIGlpEATER COLORADO SPRINGS CO 145,0900 881018

WOOC>J. pBBS HOUSTON rx 1450100 810102 «eec-r DIGlpEATER FRAZIERMT. eA 1450500 870111

WB5HLR·1 OIGIPEATER SAlLISAW CO< 1450900 881118 «eec- OlGlpEATER MT ,OSO e, 1450500 870111

K5HYE OIGIPEATER ".ENDENHALL ., 1450100 861118 WB6CFQ-l pBSS L1vERMOAE eA 1450700 861201

KF5Ll ..es JACKSON ., '4501(10 8&1I 18 W06CMU·1 DlGIPEATER SERKELEY e, 1450900 861201

KC5JH pBSS LITTLE ROCK OR 1450100 881118 N6CU$-1 pBSS I'1ACIENOA HEIGHTS C' 1450300 861201

N5JKN PBSS POTEAU 0' 145 0 100 861 I 18 N6CU$-1 pBSS HACIENOA HEIGHTS e' 146 7450 861201

WD5JLI pBBS HOUSTON rx 1450100 ..,,'" W6CU$-1 PSSS RICHMOND eA 7,9300 8&1201

WA5JXY·l pBBS ELPASO rx 145,0100 870120 W6CUS-1 pB6S RICHMOND e, 14,1030 8&1201

KE5L·l DIGlpEATER ....,ROP LA 1450100 Be1l18 W6CUS-1 1'665 RICHMOND e, 14,1070 881201

WMMWG eeee GARLAND rx '45,0'00 870'02 W8CUS-l 1'665 RICHI,4QND e, 1450100 """"«eeoc-r otGlPEATER ELKHAAT rx '450'00 861118 WfiCU$-1 P6SS RICHMOND e, 1450300 861201

KB5pM pBBS AUSTIN rx 1450100 870102 WfiCU$-1 pBSS RICH".OND e, 1450500 881201

AI5R OIGlpEATER ARLINGTON " 1450100 881118 W6CUS·l pBSS RICHMOND e' 145.0900 881201

WA5RAX pBSS BESSEMER " 1450100 881101 KA60AC-l DIGIPEATER MONUMENT PARK S, 145.0500 87011 I

WA5RAX pBes BESSEMER " 1458700 880714 WB6€GR·l DIGIPEATER MT LEE e' ' 45.0500 881201

'"" sees ''''0'' >J. ",,,, 881201 W06€JF·l DIGIPEATER MTOSO e' 145.0 100 870120

KR5S eees SEDONA >J. 141080 870'20 KA6€NQ-l DIGIPfATER KNEELAND e' 145.0500 870120

«ass eses SEDONA >J. 1450100 870'20 WMERB p6es oxewcoc co 14,1050 """"KF5SE·l pBSS PALESTINE rx 1450100 8&1I 18 WA6€RB eees LAKEWOOD co 1450100 870120

W5SEp DIGlpEATER WINSLOW OR 1450100 8&1I 18 WA6ERB p6es LAKEWOOD co 145,0500 870120

WB5SXK pBSS VICKS6URG ., 1450100 870102 KA6ERF p6BS NAPA e, 145,0900 66 1201

WA5S.ZL·l PBBS RALEIGH 'e 1450100 8&1101 KA6EYH·l OIGIPEATER SKYLINE e, 145,0100 870120

WB5TTU ..es "UCC o« 1450100 8&1118 ,-""., p6BS TORRANCE e, 1450700 870131

""U ..es RICHARDSON rx 1450300 881118 ,-"".t sees TORRANCE e, 1453600 870131

WA5VDU .." LAKE CKAALfS LA 1450100 861130 _GC-, OIGIP'EATER TWAINE HARTE e, 1450500 870111

WASVRL·1 OIGIPEATER LOVELANO CO 145,0300 881018 WA6FSp·l OIGIPEATER PALO ALTO e, 1450300 881201

WASWHN PSSS AlBUQUERQUE ,. 145,0100 8&1130 KQ6GF·1 OIGIPEATER MT. VACA e, 145,0100 870120

KE5WO otGIPEATER PORTGISSON ., 1450100 881 I 18 N6Qpp·, DIGIPEATER MT, BILL e, 145,0100 870120

N5WX·1 PBBS TULSA '" 1450500 881 I 18 N6Qpp·I OIGIPEATER MT , BILL e, 146,1450 870120

WS5X pBSS 8ATONROUGE LA 1450100 881130 W6QRR-1 D1GIPEATER MCKITTRICK PEAK e' 145 01llO 870120

- - - ---- - - - - - - -- - - - - - - - - - - - - ----------- - - - ~~-~--- - - - - - - - - - -
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eo" r,.. "- 51.1. f rlqu.ncy """ UpdIIll'd eo" r,.. COOy 51"'. '.........., """ UpdIIll'd
W8GRR·l OIGIPEATER MCKITTRICK PEAK CA 145,0300 870120 KeeTH OlGIPEATER WYCOFf "' 221 ,0100 861015

NW6H·1 OIQIPEATER EL PASO MTS, CA 145,0100 870120 KeeTH·l ..." WVCO" "' 145 0100 870310-., ..." FRESNO CA 145,0100 861201 K06TH·l pees WYCOFF "' 1450700 eeoeca
WB$iHV·I OIGIPEATER SAN OlEGO CA 145.0100 870120 WA8TLW·I OIGIPEATER SLiOE MT, CA 145.0100 870120...., OIGIPEATER HEMET CA 145.0500 861201 AMTN-I OIGIPEATER BIG BEAR MT. CA 145 0100 870120

NSIlU·l ..." PALO ALTO CA 145.0100 861201 K8TZ·2 DIGIPEATER SANTA BAA8ARA CA 14S,0500 870ttl
NSII!J.l OIGIPeATER PALO ALTO CA 145.0700 861201 O<AOW' OIGIPEATER SAN JOSE CA 14S.0500 870111

-~, OlGIPEATER ELI< RIOOE CA 14S.0500 670120 WA8VSE OIGIPEATER FULLERTON CA 14S.0100 670120
N8lJP·I OIGIPEATER ..."'" CA 145.0100 670120 WA8veT OIQIPEATER .. US,05OO "'"''NSUp·I OIQIPEATER ..."'" CA 145.0900 861201 K8VOX·l OIGIPEATER NQRTHRIOOE CA 145.0300 861201

....OOA sees TOflREV PINES CA US,Ol00 670120 wA8Vla OIGIPEATER TULARE CA 145.0500 67001
~ ..." TORREV PINES CA 145,0500 861201 WB6VMH-2 eees PALOS VEROES CA 1450100 861201
~., OlOIPEATER TOflREV PINES CA 145,0100 870120 WB6VMH-2 ....s PALOS VEROES CA 145,0300 861201
WfiIKU paes ARROVO GRANOE CA 145,0100 870120 WB8VMH-2 ..." PALOS VEROES CA 145,0500 861201
W8IKU paes ARROVOGRANOE CA 14S.0s00 861201 WB8VMH-2 pees PALOS VEROES CA 1450900 861201
NllJFT·l DIGIPEATER LOMALINOA CA 145.0500 861201 WS6VMH-2 peas PALOS VERDES CA 145,3600 ."""',
NllJlX OIGIPEATER NORTH HOLLVWOOO CA '45.0500 86'201 WMlVN(i.1 DIOIPEATER SHASTA eALLV CA 1450500 8701 11

WAeJOV DIOIPEATER SPRINOFIELD VA 145,0700 FMI8q1 870331 WMlVKV., DIOIPEATER MT. TAMAlPAIS CA 145 0100 670120
NK6K·' peas REDONDO BEACH CA '45.0100 870131 "V8Z paes SAN JOSE CA 145,0700 861201
NK6K·2 peas REDONDO BEACH CA 145.3600 870131 W08l·1 DIGIPEATER CUESTA PEAK CA 1450100 870120

W"OW pees eREA CA 14,'090 arose W8lFN·I DIOIPEATER COALINGA CA 1450100 870120
WB6K,t.,J PBas eREA CA 145,0100 861 130 W8lFN·I OIOIPEATER FRESNO CA 14S,0000 86 '201
WB6KAJ·l pees eREA CA 1453600 87030' W8lFN·2 DIOIPEATER PALMDALE CA 145 0100 870120
WB6KAJ·2 DIGIPEATER SIERRA PEAK CA 145.3800 86120' WA8lSN·I DIGIPEATER VENTURA CA '450300 861201
WB8KAJ·2 lllGIPEATER SIERRA PEAK CA 145,3800 870'3 ' Ke7AO DIGIPEATER KINGMAN AZ 145 0100 870120
WB6KOV paes ""MONA CA 145.0100 870'3' WN7ANK·S DIOIPEATER MUDMT. WA 145 0' 00 870120
WB6KOV ..." POMONA CA 145.3600 870'31 KE7AU pees OREM ur ,4S0300 870111
WB6LPZ·I DIOIPEATER SAN JOSE CA 14S.0300 861201 WB7AW().' DIOIPEATER HORNBROOK CA 14S0100 870120
KE61T .." BOULDER CO 14S.0100 870120 m. DIGIPEATER PHOENIX AZ '4S 0'00 B6QIOI

N61lJC.I pees CAMARILLO CA 145.0300 870131 We7BEG pees PflOVO ur 14S0300 870111
....ue-, peas CAMARILLO CA 14S.36OO 870131 ""'. OlGIPEATER MICA PEAK W' 14S.0100 870120
N8lVf·l DIGIPEATER SAN LUIS OOISPO CA '45.0500 870111 We7BNI pees UNIONMT. AZ 14S.0'00 870120
NSMPW'I DIGIPEATER eENLOMOND CA 145.0900 861201 We7BN~l DIGIPEATEA UNIONMT. AZ '4S 0'00 870120
......vs ..." SAN eERNAROlNQ CA 1450500 86'201 We7BN~1 DlGIPEATER UNION MT AZ 14S1100 870120

KA6NEo-l OlOIPEATER KNEELAND CA '450500 870120 Wa7BPl-l DIOIPEATER KINO MOUNTAIN "" 14S0100 670120
WAONWE ...es NORTH HIGHlANDS CA 145,0500 861201 ".UC ....s PHOENIX AZ 14,1030 861 130

W<>NWG OlOIPEATER MT.PAlOMAR CA 145,0100 861201 N7CEU OIGIPEATER WESTVALlEV ur 14S.0100 670111
WONW(J DtOIPEATER MT. PALOMAR CA 145,OSOO 670111 KE7CZ ..." OEWEV AZ ' '''''' 670120
W800C DtOIPEATER MT. OTAV, SAN OIEGO CA 144.7600 67011 1 KE7CZ ..." "'WEV AZ 1410SQ """'"wA8QSA.' DIGIPEATER MT. STEPHENSON CA 145.0100 870120 KE7CZ ..." "'WEV AZ 1450100 670120

WA8O$A·2 ...es CLOVIS CA 145.0100 870120 KE7CZ·1 ....s MINGUSMT. AZ 1450100 670120
WA8QZ.J OIQIPEATER VEROES CA 145.0500 87011' we70CH ••es ENUMCLAW W. '4,1090 CNS7 610103

Wfipw·I OlQtPEATEA SAN FRANCISCO CA 145,0300 861201 we70CH eees ENUMCLAW WA 1450100 CN97 670'20
Wfipw·3 OIOIPEATEA SAN FRANCISCO CA eaaseoo 670201 N70ME OIGIPEATER ' UCSON AZ 1450100 860101

i:j KeQlF OIQIPEATER SACRAMENTO CA 145.0100 ." .., N70ME·, eeee TUCSON AZ 145 01 00 860101,. WB6QKP·I eees NUEVO CA 145.0500 861201 KA70XJ pass CHEVENNE wv 145 0100 870120
s ",.m OIOIPEATER NORTHOLEEN CO 145.0500 861016 NV7E DIOIPEATER KEARNS U7 ' 45 0300 8701 11• KllRO pees LOSANOELES CA K7EA·I DIGIPEATEA PIX PEAK U7 145 0100 870120~ 145,0300 86'201

" WB6fItw·1 DIGIPEATER BIO aEAR LAKE CA 145.3600 670131 K7ENE·l DIGIPEATER IDAHO FALLS '0 145 0100 870120

ill WB6RQN DIGIPEATER GERMANTOWN MO 145,OSOO 86'021 N7EOC·l DIGIPEATER SHERIDAN wv 14S 0100 861I 19
WA6AWN DIGIPEATER VISALIA CA 1450100 eeooe N7EVB-l DIGIPEATER JACKFLAT RIDGE CA 14S,0100 870120

~ WOSE DIGIPEATER SAN DIEGO CA 145,3600 870131 K070L OIQIPEATER GLENDALE AZ ' 45 0 ' 00 860101

• W&SQ·l DIQIPEATER SAN RAFAEl CA 14S,0500 86'201 W70NP· I OIOIPEATER GREENS PEAK AZ 145 0100 670120

> KASSOX·l OIGIPEATER WESTMINSTER CA 145.0100 escoe N70RN·1 OIGIPEATER BELLEVUE W. '450'00 610120

S <OOSO pees RANCHO CUCAMONGA CA 14,1070 670131 WA7GTU OIGIPEATER CEDAR CIT'\' ur 145.0100 870120

e <OOSO eees RANCHO CUCAMONGA CA 145.0100 """" WA7GTU·l OIGIPEATER IRON MT. ur 145.0100 610120

!" <OOSO sees RANCHO CUCAMONGA CA 14S.0500 861201 WA7GTU·2 OlGtPEATER FRISCO PEAK ur '45 0'00 610120- <0850 ••es RANCHOCl)CAMQNGA CA 145.3800 670131 WA7HDt OIGIPEATER OAK HARBOR WA '450'00 670120

ill KeeTH DIQIPEATER wvCC<" NJ 14S.0100 861015 """" ...es CEDARClrv U7 1450100 670120
~ <OOTH DIGIPEATER wvCC<" NJ 145.0500 861015 K71FG OlGtPEATER MT LIVINGSTON CO '45 0100 670120
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CoO, T,.. C", al,"' F.-qu.nc:y Upel"" c.. T,.. C", 51'" '- .... U..........
K71FG eees O'ORn",m OR 145.0100 881130 WB8aGY OIGIPEATER AlBION "' 1~.0100 851112

WAruU·l pees CHEYENNE WT 145.0100 881130 N8BMA ""as DETROIT "' 1~.0100 881130

WA7JOf' OIOIPEATER WEST VALLEY UT U5.0100 870111 N8BMA PBSS DETROIT "' 221,0100 """W7KMF·l O'OIPEATER DUBOIS WT 145.0100 /181119 ,",OC PSSS HOLLAND "' U5.0100 /181130

KS7KY OIOIPEATER TEMPE " 145.0100 860101 «uec DIGIPEATER FAIR"lONT WT 145,0100 /181101

1<7MaJ.l O'OIPEATER COOT WT 1~.0100 861119 ",,:0 eees CLEVELAND OH 14.1070 """WA7MeL eees UX;'N UT 1~-O100 870120 "',:0 """ CLEVELAND OH 1~.01 00 , roo>,
K7MM-6 OIOIPEATER RIVERTON WT 145.0100 88 1119 W88CNN·l DIGlPEATER BECI<LEY WT 1~.0100 881101

WA7MXl·l OIOIPEATER MT. PISGAH UT 145.0100 870120 W"",OR OIOIPEATER CLEVELAND OH 1~.0100 851112

WA7MXl·2 sees '00," UT 145 0100 870111 WOO"", OIGIPEATER BAffiE CREEK "' 145,0100 8S1112

""0" eses NQRTHeENO W' 145.0100 881130 WAaEJH OIGIPEATER BLClOMINGTON 'N 145,0100 ",,,,
K070T OIOIPEATER SANDY UT 1450100 870111 WAaEJH·2 PSBS BLOOMINGTON 'N 145,0100 "''''KD7PI< eees LAS VEGAS NT 145,0100 861130 W8ELE DtG1PEATER GALLOWAY OH 145,0100 851112

K7PYI< PBas SCOTTSOALE " 14,1090 870103 N8EMR DtGIPEATER COLU"leUS OH 145.0100 851112

K7PYI< pe es sconSOALE " 145,0100 861130 N8ERI DtG1PEATER MT, GILEAO OH 145,0100 851112

WO","' OIGIPEATER GILeERT " 145,0100 860101 WA8ERQ eees BLANCHESTER OH 145,0100 881130

W87OKp·1 eees NUEVO C' 145 0s00 88 1201 N8ET sees FINDLAY OH 1450100 ,roo>,
W87OKp·2 OIOIPEATER NUEVO CA 145 OSOO 88 1201 """UU-, OIG1PEATER HUNTINGTON WT 145,01 00 881101

WO>OWO eees WESTFIELD 'N 145 0100 "",. NSFIS ""OS FREMONT OH 1450100 881130

WB7RFS DlGIPEATER OR'" UT 145.0100 8701 11 N8FJe ""OS eAKERTON WT 145 0100 , roo>'
" .... DlGIPEATER WEST VALLEY UT 145 0100 870301 N8FJe pees BAKERTON WT 145,0500 """

l<A7RMA·l eees BOISE '0 145 0100 8701 20 waaFQJ·l OlGIPEATER BLAIR MTN , LOGAN WT 145,01 00 861101

WB7RND OIOIPEATER SALT LAKE UT 145.0100 870111 N8FSY OlGIPEATER ST CLAIRSVILLE OH 14501 00 851112

W'SC OtGIPEATER BOISE 00 145.0100 870120 W8GRG PBBS SHAKER HTS OH 1450500 ,roo>'
l<A7SHX·l O.GIPEATER KEMMERER WT 145 0100 861119 N8GVG OIGIPEATER MONROE "' 145.0100 8!>111 2

WO'SOW OIGIPEATER WEST JORDAN UT 145.0900 870111 WAaHGL ""OS FAYEnEVILLE NO 145 0100 , roo>,
WA7SSO ""OS STATE COLLEGE " 145.0100 "",. "'" ""OS CIRCLEVILLE OH 14109(1 1I811 3O

WA7$VN OIQIPEATER OR'" UT 145.0100 870111 "'" ""OS CIRCLEVILLE OH 145 0100 ,roo>,
WB7SlU·l OIQIPEATER ROXYANNE 0 ' 145.0100 870120 """" DlGIPEATER PlnseURGH " 1450100 870111

w anGF·l OIGIPEATER OlYMPIA W' 145 0100 870120 KC&JN pees WINTERSVILLE OH 145 0100 , roo>,
WAnJU·l eees CHEYENNE WT 145 0100 8611 111 W8KOX·l OIGIPEATER DETROIT "' 145,0100 8!>1112

WBnpy OIGIPEATER sconSOALE " 145-0100 880101 waaLEA DIGIPEATER YOUNGSTOWN OH 145,0100 851112

W8nRX sees SALT LAKE CITY UT 1450100 870111 K8LG OlGIPEATER MORGANTOWN WT 145,0100 851112

we-rev OtGIPEATER LEHI UT 1450100 870111 we8LVP peBS ""'-"NO OH 14,1030 """«errv P88' ooYNTON BEACH " 145 0100 , roo>, WB8LVP eees ""'-"NO OH 145,0100 8811 30

WA7UHW·l OIGIPEATER MY. HARRISON 00 1450100 870120 WB8LYF 0IQ1PEATER KENTON OH 145,0100 8S1I1 2

WA7UZO P88, SALT lAKE CITY UT 145 0100 870120 K8MMO ""OS O"'ON " 14,1090 """KA7VEE eees eveaerr w' 145.0100 861130 K8MMO ""OS CUKTON " 145.0700 """W7VEW·l OIOIPEATER LANOER WT 145 0100 8611111 KB8NH eees FOfITWAYNE 'N 145.0100 881130

WA7WAB·l OIGIPEATER BLUE MOUNTAIN CO 145.0100 8701 20 WOOG DIGIPEATER DATTON OH 145.0100 8!>1 11 2

K7W5--1 OIGIPEATER MT.POTOSI NT 145 0100 8701 20 W"OU' DIGIPEATER PHOENIX " 145.0100 8601 01

K7W5--2 OIOIPEATER ANGEL PEAK NT 145,0100 870120 W88Of1N OIGIPEATER CLEVELAND OH 145.0100 851112

K7W5--3 O'OIPEATER GOLDFIELD NT 1450100 870120 K8SLI·l DIGIPEATER ST ALeANS WT 1~0100 86 1101

K7WS-4 OIQIPEATER CHRISTMAS TREE NT 1450100 870120 K8SRB DlGIPEATER KENTON OH 145.0100 8!>111 2

W87WT5--1 OIQIPEATER CAVE MY. NT 145.0100 8701 20 'COTW ""OS CINCINNAT1 OH 145.0100 870120

wr" ""OS PORTlAND OR 145.0100 8701 20 ' COU DIGIPEATER COlUMBUS OH 1~.0100 8!>1112

W7XI-l OIOIPEATER MT. LIVINGSTON OR 145.0100 8701 20 WAaURE ""OS GRANO RAPIDS "' 145.0100 881130

N7XS·l OIG'PEATER POCATELLO 00 145.0100 8701 20 WAaUS().l OIGIPEATER RAVENSWOOD WT 145.0100 881101

KS7V·l ""OS f'fWFliE PEAK OR 145 0100 870120 WOODU OIGlPEATER YOUNGSTOWN OH 145.0100 85 11 12

WA7VAZ OIGIPEATER SALT LAKE CITY UT 145.0100 8701 20 waaWGA pees OAHANNA OH 14.1050 851112

KD7YG-l OIGIPEATER f OHBES RIDGE UT 145.0100 870120 waaWOA pees GAHANNA OH 145.0100 851112

I<07YK.l OIG.PEATER OAEM UT 145.0100 870120 eeWKA pees SOUTHFIELD "' 145.0100 ""'"I<07VK·2 DIGIPEATER SNOWBIRD PEAK UT 1450100 870120 "" pees ANN AFlooR "' 145.0100 ""'"W7ZAC·l OIGIPEATER CASPER WT 145.0100 8611 1 ~ K8YlE OIGIPEATER RALEIGH NO 1450100 881101

K7lW·l OIGIPEATER LONGVIEW WA 145,0100 870120 WABYVR ""OS BlOOMINGTON 'N 145.0100 """WAnWO OIG,PEATER KINGMAN " 145,0100 870120 KA8YYW·l DIGIPEATER WilliAMSON WT 145.0100 881101

..,..., OIQ.PEATER LOS GATOS CA 145 0700 881201 WA8ZIA·l ""OS BOULDER 00 145.0100 870120

w..c OIO.PEATER CHARDON OH 145 0100 8!>1112 W",,'" DIGIPEATER QUTVILLE OH 1450100 851112

N..cT seas DAYTON OH 145 0100 881130 'C020 sees COLUMBUS OH 1450100 1(11130

N8AQS·l eees SPRINGLAKE "' 145 0100 "'''' KOfIZR-l DIGIPEATER TERRA ALTO WT 145.0100 881101

-- - - - - ---- - - - - - - - - - - - - -- - - - - - - - - ----- - - - - - - - - - -- -- - - - - - - - ----



"'" '- Ciry 'W. '- GriO .".....
W80ZTV OtGIPEATER MOIJNDSVlUE '" 1015.0100 851112
WA9ABB OIGIPEATER COl-ORAOO$PAINGS CO 1450l()O 861018
KA9Al<M OrGIP£ATER EDWARDSVillE " '450100 esosse

WB9ANO pess ENON OH 1450100 86"30
N9ATM·2 OIGiPEATER CHICAGO n, 144 9500 asosee
1<9AWX PBSS CHICAGO n. 1450100 861130

"''' DIGIPEATER KANKAKEE n 1450100 870324.,."c eses FQAT WAYNE ,. 1450100 861130

..cA>' OIGIPEATER DAVENPORT .. 14501110 870324
"-"CAP DIGIPEATER URBANA u, US 0100 870103

'D<>CC-' 0lG1PEATER VALPARAISO ,. 1450700 ,,"',.
N9CLE·' OIGIPEATER TOMAHAWI( m 145.0100 """""""'., eses INDIANAPOliS ,. 145.0100 861130
K9CW-1 OIGIPEATER URBANA n, 1-tS0100 870324
K9CVW- l OIGIPEJ,TER GRIDLEY u. 141.5550 870317

K9C YW·2 DIGI PEATER GRIDLEY u 1470100 870017

NI9D PBSS BRO()I(FIELO W, 14.1070 ,OO"'"
.OD PBSS BRQOI(FIELO W' 1450100 """"''''''"' seas WEST LAFAYETTE ,. 1450UlO 870324

."",. OIGIPEATER GREENVilLE • 1450100 escses
WOBOHO ..... CEOE'RBERG m I. 1090 810103

""""" sees CEDERBERG m 1450100 861130
'BBOU OlGIPEATER FILLMORE u, '.5.0100 esceee

WB9EEA·' OlGIPEATER DUNDEE u, 1<15 0100 851112

WOO£Y~' sees WEST TERRE: HAUTE ON 14501(X! esosee
WA9FIO OIGIPEATER LACROSSE W' 145 0 HX! ,,"',.
WA9GKA OIGIPEATER OTIS ,. 1450100 eeosae

K9HHO pees GOOOFIELO n. 145 0 1()0 670324
K9HHO seas GOOOFIELO n, '475550 670324

." OIGIPEATER MADISON W' 14~;0100 esosee
WA9lNM-l DlGIPEATER Pt.YMOllTH m 1450100 ,,""..." eees URBANA u, 145.0100 ,,"".
' ....0 eees TERRE HAUTE O. 145,0100 ,,"',.
KA9JQX·1 DlGIPEATER ROCKFOAD " 1450'00 ""'",... eeas INOIANAPOUS ,. 1450100 """'"KA9JXQ.l OIGIPEATER AN'(l£RSON ,. 14501lX! ""'"WA9KEC eees NOATH PRAIRIE m 14501lX! ,,"',.

WA9KEC PBBS NOFITH PRAIRIE m 1450900 670324
W9KXO DIGIPEATER GR EENVILLE n, 1450100 esosee.,,'- eees SKOKIE n. 1450100 8 70324

W9lCK·1 DlGlPEATER ELGIN " 145 0900 870324
K09l.P·1 ..'" O'ERU ,. 1450100 661130

K9LS8-1 OIGIPEATER FQRTWAVNE ,. 1450100 ""'''WB<Zo>' eees CACROSSE m 1450100 ,,"".....,..'" sees GALES6URG n. 14$0100 """""""". eees NAPERVlUE n, '4$ 0100 861130
WMOW. seas NORTH PRAIRIE m 14 107'0 ,""'.
WBBOWN ..'" NORTH PRAIRIE m 1450100 ,""'.",,"" ..'" ELSMERE '" 1450100 ,,"'oo
<ABC sees WARREN '" 145,0100 esoeac

WB90PG· l DIGIPEATER GREENHIL ,. U7,5550 eeosae
WB9RN W·2 DIGIPEATER THOUSAND OAKS " 1450900 861201
WB9RNW·3 DIGIPEATER MT.WILSON C. 1450900 861201

WB9SOA DlGIPEATER FOND DU lAC W' 1450100 asosse
WA9SOL!·2 OIGIPEATER NORTH FREEDOM m 14$0100 851112

W89TYT-ll DlGlPEATER SUNGER m 1450900 ,""'.
W",,",,' OIGIPEATER MARTINSVILLE n, 1450100 .""'.
WA9UKK DIG/PEATER WEST TERRE HAUTE 'N 1450100 """"WA9UXP ..... VALPARAISO ON 1450100 870324

WA9UXP eees VALPARAISO ON 1450700 ,""'.
AG9V PSSS GREEN SAY W' 1450100 670324
WRQWSN DIGIPEATER C HICAGO u. 1449500 870324

W9WI· l PSSS MAD ISON W' 1450100 870324

WA9WOS PSBS ANDERSON ,. 1450100 861130

WB9WRW OlGIPEATER HUBERTU S W' 145.0100 ,""'.
wesy"' OIGIPEATER UNOENHURST • 1450100 651112

"'lBD eees RHINELANDER W' 145 0100 ,""'.
WOZGS DlGIPEATER DUNDEE n, 1450300 .""'.
""'" eees weSTf"IELO O. 14,1090 87'0103

wsznx eees weSTFIELD O. 1450100 870310

" If you have enough
data statements and

natural responses, you
may even fool the other
operator into thinking

that he is talking to
some human on
the other end."

I have ineluded the OUT statements in line
150 for this computer. Remove the REM
from 150 and delete line 160. You will also
have to change variables with more than two
lette rs 10 two-lette r variables .

If you have a cassette model. you could put
the dat a fi les into data statements and elimi­
nate the disk files. Even the CALLSIGN &
NA ME file could be put into data statements .

Finis

In the future . you might want to change the
program to lake messages OT to leave mes­
sages for a friend from whom you are expect­
ing a call, o r maybe to work contest. As I
don't work contest, I don't know if this would
be legal or not, so it would be best to check
the contest rules of the contest you are plan­
ning to ente r. This program could be ada pted
tc usc on RTTY or CW with some modifica­
lion . It could even be used on a telephone
modem by check ing modem status fOT a
connect.

I hope you have as much fun using this
program as I have had wr iting it, If you eve r
conn,..x t to KE5L you may be talking to
TRO N instead of me . 73's . •
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nicarions. These should work very well with
the IBM and compatibles and will probably
allow you to run 1200 baud . Lines I (XX).. 1020
is the routine to send respo nses out the RS­
232 IXJrt .

The TERM INAL po rtion of this program,
lines OO-1סס1 1040. are for convenience and
can be removed . I used almost the same roe­
unc fou nd in the back of the TNC manual. As
you can see. the extra lines in this portion of
the program are used to program the TNC
and get back up to the Robot mode . etc.

SCROLL protection is done in line 15 10.
with a POK E 2964,4 and removed in line
4090. with a POK E 2964,0 when exiting the
program. This is used only for the Model-IV
user running TRSDOS 6.2 or TRSDOS 6.3
(LSDOS 6 .3). If you are using TRSDOS 6. 1.
PO KE 3013. If you choose not 10 use the
PRINT AT statements then . don't use scroll
protection .

I tried this program running under Modcl ­
III mode in my Model IV. It runs at the fast
speed under LDOS, but misses letters when
slowed down to regular Model-III speed.
Maybe you can come up with a litt le faster
rout ine o n your Model III.

KES\HX>D TR-3600A ...
5294.90 AU. I••T.0 .

...... 07T7 " "..TU< • • u ., ,>,

..........." •• .,...,. ••"· nl.'" m'...........

ROSS OISTRIBUTING COMPANY
78 S<lulh Stille street. P,eslon.ldaM 83263

Telephone (2081852-0830 WeCIose 8t 2:00 on MOI'l & S~l .

CIRCLE 254 ON RUDER SERVICE CARDCIRCLE 282 ON READER "RVIeE CARD

FOR THE BEST INUNEARAMPUAERS, ArnNNATUNERS,
TRAHSCENERS.lIImRS E1t. REPlACEMEHTPARTS,HIC­
lORY SERVICE, NEW PROOUCT INFO. DOlIIESTIC.INTER·
UIlONAL DEAlERINOOIRIES INVfTED......
E.P I IO U
lIT 11511, USA
TU ....~
5111r/$J&.2mI

" When You BlIY, say 73"'



~~ IKLM
COMMUNICATIONS EQUIPMENT,INC.

KT·34XA
TRIBANDER

BROADBAND EXCELLENCE THAT
TAKES THE POWER

Mechanical ly, the KT-3-4XA has been built to survive the tough­
est weather conditions. All alum inum, inc luding the boom, is
strong 6063-T832 al loy. All electrical hardware is stainless steel.
Virtually indestruct ible "Lexan'' insulators, Just like those on
KLM's 40 meter " Big Sticker," are used formountlng the elements
and insulating them from the boom. KLM 's 3-60 MHz 4:1 balun Is
supplied for direct connection to any 50 ohm teecnne.

KLM 's KT-34XA TAl BANDER is the 2nd generation o f a unique
new series of antennas des igned to provide superior b~b.nd
coverage on 20, 15, and 10 meters. The combinat ion o f lossless
linear loading and hi-Q air capacito rs enables the KT-34XA to c ut ­
perform III commercial available tribanders and meet or exceed
the performance of a conventional stacked monoband system.
The lower wei ght and wlndload of a single antenna mean reduced
tower and rotator requirements.Thus, overall system costs can be
kept to a minimum while enjoying the best of monobander-type
performance.

KLM's f ield proven KT-34A is the heart of the " )(A" model. The
boom length 01 the " XA", however, has been doubled , and one t rio
resonant and one full size 10 meter element have been added.
These changes Increase the gain to 11·11.3 dBd on 10M, 9-11.5 dBd
on 15M, and 8.5-9 dBd on 20M. Two driven elements are used to
make the KT·3-4XA unusually broadbanded (a concept applied to
many KLM antennas). Gain Is virtually flat across each band ex­
cept for 10 meters which has been optimized for the DX'er, 28-29
MHz. The chart shows the remarkable performance qualities of
the KT-34XA.

The KT-34XA's design represents the first major advan cement
In tribander technology In over 20 years l The convent ional traps,
coils, and capacitors have been discarded In favor o f Integral
linear loadi ng and hl..Q air capacitors, all composed o f aluminum
tubing.These give the KT-34XA a conservatlve power hand ling ca­
pabi lity of" KW PEP and an unusually high level of operating elfl­
c:'-ncy. linear loadi ng also makes full 'I. -wave elements possib le
on 15 and 10 meters, and brings 20 meters much closer to the de­
sirable 'I. -wave than any conventional tribander.

BANDWIDTHS: . . . 14.0-14.350 MHz
21 .0-21.50 MH z

28-29 MHz
VSWR: • . .•• .•..•••. .•• . . . . 1.5:1
FBIFS: . .. . ... . . . • . • • . 2OdBl4OdB
FEED IMP.: .• .... 50 ohms wlbalun
BALUN: •.••.•• .3-60-4:1 5KW PEP
ELEMENT LENGTH: .•••••••. 24 It.

GAIN: . ... .. . . . • . • • • • • .. . 8.>9dB
9-9.5dB

11 ·11.3dB
BOOM LENGTH: . . . .32 tt. x 3 "0.0.
TURN RADIUS: . •..•. • . ... •21.5 It.
WINDLOAD: 9 sq. It.
WT. (L8S.):.. . . • • . . .. .... .75 lbs.
MAST: •••••.•••. 2 ' 0 .0 . (standard)

IKLM
COMMUNICATIONS EQUIPMENT,INC.

P.O. Box 1000 • Morgan Hill, CA 95037
(408) 779-7363



W. C. Chmi"Xl'r. Jr. K30 F
44fH Buclahorn Ct.
R"d ' lm .. MD 20853

EZ PCBs

TBC- aCID._...- .....-

. well, almost!

...- ...- _......... _ -
._......... c c ........

•r inted circuit boards from a photocopier.p

" I had resisted
making my own PCBs

because the methods 1
had read about seemed
to require more time and

effort than 1wished
to invest. "

osinve resists. negative resists.
developers . sprays .. .you can

forget about those and make you r o wn printed
circuit boards (PCBs) with a minimum of
skill . effort . and cost. Thanks 10 a relative­
Iy new produ cl - TEC-20()h film -c-rhere is
no reason 10 wail any longer to make you r
o wn PCBs.

I am a fairly avid project builder and have
hard -wired perfboards for many of my

Photo A . A minimum ofmarerials are needed 10fabricate your own primed circuit boa rds. At the
lower left is a compteteivfilled sheer ofTEC-200fi lm readyfor transfer to copperclad board.

projects . I had re sisted making my own
PCBs because the met hods I had read
about see med to require more lime and ef­
fort than I wished to inve st. or seemed a
lillie 100 complicated. I noticed an ad for
TEC·200 film . requested , and promptly
received information from the supplier (The
Meadowlake Corp.• 25 Blanchard Dr. • PO
Bo x 49 7. Northport NY 11768) about
the product. The process sounded so simple
and appealing thai I o rdered 10 sheets of
the film ,

The PrOCeM

Everything you need . e xcept the copier. is
sho wn in Photo A. The basic process is:

I . Photocopy the c irc uit pattern onto the
TEC-2oo film . (T he film is placed in the
paper tray of the photocoplcr.)

2. Transfer the circuit pattern from the
TEC-2oo to a copperclad board using an elcc­
t ric iron .

3. Etch the board . using any com mo n
etchant.

4 . Cut and drill to finish the printed ci rcuit
board .

The Printed Circuit

Most magazine project articles include a
full -size ci rcuit pattern . but th is can 't always
be counted on. However. you may make your

•
Photo B. An iron set for cotton (265 of to
295 OF) is used to transfer the circuit design
from the TEC-200 fi lm to the copperdad
hoard.

own circuit patterns, There are special draft­
ing products such as DATAK"' dry trans­
fe rs to make your design look profession­
al. I started. however, by drawing the c ir­
cuit design on g raph paper (, I- squarest us­
ing a felt-t ipped pen and exe rc ising care to
complete all lines and make no unwanted
overlaps. I photocopied the design to regu­
lar paper using a photocopicr mat is " blind "
to the process blue of the gra ph paper . I
then "cut and pasted " to fill up a full sheet
of paper with desired c irc u it pauems. I
quite often want more than just one PCB
of the same circuit.

Photo C. Erched PC board with perfboord
drilling temp/me in the foreg round.

Execution

You will probably need a mirror image of
the circu it patterns for the actual etching pat­
tern . To obtain this mirror image . first photo­
copy the design to a sheet of TEC-200 film .
Turn over th is copy and back it with a d ean
piece of paper. and photocopy this onto an­
other sheet of the film . This second copy is
the one you will transfer directly to the cop-
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..
Photo D. Don 't drill your finge r! Place PC
board with template on a suitable surface
bef ore drilling . Th e small drill bits are easy to
break, so take your time.

pcrclad boa rd. The intermediate copy may be
saved and reused by removing the toner wi th
an o rganic solvent such as acetone, lacquer
thinner , or Trichloroethane tEnergmc or
Ford Spot Remover) .

Next , transfer the circuit pattern to the
coppcrclad board (Photo B). I used a piece
of cloth between the iron and the TEC -200
film. I found that it requi res about one
minute to make a comple te transfer pat­
tern . I never experienced any problem with
too much pressure or too much t ime for
the transfer, bur I did experience d ifficul ­
ty with too litt le of either. I used a res ist

Photo E. Top of drilled PC board showing
accurate hole pattern when using perfboard
template.

pen to touch up any questionable pans of the
pattern .

The board is now etched using an y com­
mon ctchant . I used ferri c chloride , available
from Radio Shad. . The etchant mstrucucns
ind icated a t imeof 15- 20 minutes . bul l found
that my boards requi re about an hoor of con­
t inuous ag itat ion fo r complete removal of a ll
unwanted copper. My next project ... a mo­
rorized agitator! Keeping the etchant warm
also hastens the process .

Complet ion

After washing and drying, the PCB is ready
for completion. Dril ling the holes in the PCB
need not be a di fficu lt task . I marked a perf­
board (Photo C ) for use as a drilli ng template .
Al though you cannot tell from the black-and­
white photograph . there arc actually two tem­
plate patterns marked on the same perfboard .
They a re simply marked in two different col-

Photo F. Finished, ready-to-use PC board.

ors . The template is carefully positioned and
clamped to the etched board. I used a .(}43 ~

(1157 wire guagcj PC drill hi t with a 1 /8 ~

shank in a rotary tool and thc template made
accurate d r illi ng a breeze (Photo D) . You can
buy reconditioned PC drill bits from ra mcco
Electronics ( 1355 Shoreway Road . Belmont
CA 9-WOl) and ca rbide bits from Hat-tronix .
Inc . . 11 267 1 Dix Toledo Highway . PO Box
1101. Southgate MI 481 95). The top s ide of
the PCB {Photo E) shows the uniform. prop-­
erly al igned holes fo r easy installation of DIP
socke ts and ot he r compone nts . You may
want to t in -plate the PCB usin g. a chemica l
dip. A tinning kit-Tl NNIT.... - can be ob­
ta ined from the OATAK Corporation (65 ­
7 1st Stree t , Guttenberg NJ (7093) .

Thc PCB is now ready for component in ­
sta llation. The ac tual circuit s hown (Photo F)
is a " c rowba r" circuit from a magazine ani­
cle. married to a voltage regulator dra.....n as
described above .

No more perfboard projects for mc~ .

7930 Arjons Drive . San Diego, CA 92126 • Telephone (619) 549-9555 • Telex 181747

NEW! GaAs FET Receive Preamp Built~lnl

DC SALES has PRD-AM!
5 Band mobile antenna plus Tenna Hitch
equals the solution to e-z mobile operation.

Antenna $79.95 + 5.00 UPS/HND.
Tenna Hitch $29.95 + 5.00 UPS/HND.

~ DC SALES , _'"
~1602 Chestnut Ridge Road" 24!i!t

Kingwood. TX 77339 (113) 358·0051
CIRCLE 2 40 ON RUDER SERVICE CARD

Full li ne of
separate preamps

available

_ ... , u,,~. I . ~1-2•
.-nl-I•
1_~"'"
II'oL-.VA 22101

CIRCLE 291~ READER SERVICE CARD

.INh.~.

"INSTANT" MORSE CODE
BEGINNERS: Deliciously Ea s y

EXPERTS: Automatically Fast

CURLY CODE"' Manual ONLY $6.50
GUARANTEED

~- I~·'.. /I
• • •• •

• • •

UHF Models of Latest Designl

Model Y2·500 lor Two Meters.••
500 Watts Output in a Deluxe Packagel

Ii· U· ·~tR"R
COM MUNICA nONS & SYSTEM S DIVISION

NEW!
NEW!

-l e-, c l .J'5 1 f~IEc::;. It,,-I : .

UN RR

See your
dealer or call

,\~\.~~C\~- ....~f-'?-~ NO TUNERS'
~C\, ~"\o NO RADIALS',,-e..'~~\~ NO RESISTORS!
c(1J~~f NO COMPRQMISE!

~~'(f. HIEE EXCELLENT REVIEWS lUST
DON'T HArrEN IY CHANCE.
CAllUS FOR A FUlCATALOG

Th e ORIGINATOR of the VHF AMP/PREAMP C O MBOI
YOU KNOW THE LUNAR NAME...NOW OWN THE BEST•

• SoUd S tate Am p lifiers fo r 50, 144.220, 440 MHz.

CIRCLE 42 ON READER Sf:RVICE CARD
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This is a partial fis t­
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RS12A 6995 ~S3,'" 1~9 95
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For Orders and Quotes Call Toll Free: 800·336·4799
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SllSPPl259 .."", IlS
Sl ISP 10SO lloC. .. Pl259 095
e 26 1 T~pe~ RGlI 2SO
2900 S0239 BNC 2 '19
3 1 1 2 B~ C HG59 1 3~

312 I1 NC RG5!l 1 25
831 85 Reouce, ~G58 0 2S
83168 FledUCil' /lG59/...", 8 0 25
831 HUllf lla"" 0 19
SPeo4IdosetIIItIr, (II> I(](}-p.ea f1IIt'~ases

ALiNCO RADIOS
POWER SUPPLIES

AMPLIFIERS

TELEX HEADPHONES
Proeom 350 IIIl'lIloOhl WI 50!! 9'>
P<......~ sonp_lm,~. 72 90
P<oc,,", - SO l>iKlded ptlO<>eS 35 50
PCOC,,", 400 deS k m,H 49 95
Proc,,", 460 padd ed pneoes 37 20
SWl-610hQ"t headpM'," 8 /5
C-610 lo<;lhll'>l'adphon" 7 95
Ofhe<S .. Sloe. ~ Call

BIG DISCOU NTS

MFJ PROOUCTS
98911 3"1'0 ...nl...... Tu..... 299 9'>
962B 1 5 kW lune< S.,ll;hl"",lttI89 ~
SAg[ 300·.... 11 Dei u,e lu,",' 129 95
94lD l OO' ''1II T u n. rs" C ~ lmeler 89 95
1020.1. Act"e Anlenna n .95
102B Noo se Brodge SO 95
75211 Ou,llu~1e SSB/CW f ,ner 1995
Keyt<S_ 401 42<' _8-1 CAll
Of"'" III f J pn.,uc1S" Sloe > CAll

BEN CHER PAOOlES
81,, "C~rome Sl 9S/61 ~

B&W
J7~ 6·~'t'''" Coa. S.. ucn 2~ 95
376 ~· pos ,too" COJ. S.. ,lch 25 95
4, 5 1 ,11/ l O" Pass F, lte' 29 95
593 3-~'t"'" Coa . S. 'l<1I 25 95
5956·_'t"'" CPa. S.l1<" 29 95
"'P-l0 5·_""""_ An'en... 39 95
31O-15A.-blInlI~AnIttlna 129~

Oll..er ;on_ If' ",." -

OAIW A
C ~-520 " .... 6995
~ S -660A SW~lwan III .... 13.95
CN6:l() Melel T26 00
CN n OB 1 ~I'iIlF I'I ~II Mew 12000
CII III· 41 9 Anlenna lu ne r 500 1'1 I74 95
CNIII· 518 AOlen"" Iuntt 2 5 _w 219 9'5
CN41(lt,l SWIllwl mil 3 5-150 MHZ 601 95
CS201 2·_""," S*,IC~ 21 ~
[SoI01 .-_11"", S",I<~ 601 ~

csu

23595
235 9,
268 95
268 9,

""""

KEN WOOO It9n 21< ....

RF CO NC EP TS AMPS
HfC 2·31 7 2m J(J '01110 OUI
RFC 2- 417 2m 4 ~ '011 10Oul
~!'C 2·1'7201 10 'n/170 out
HfC 2·217 201 2 ,nll/0 001
RI C2·23 lm 2""30 ""I
RF C3 n 220 111111 2 ,nl20 tIUl

AMP SUPPLY
l A IOOOll 60-ISrn Amp c.U
l K500lllNI llf o\mJl"" tu,", caN
AI 12OOA1200 PfPTu..... Col
t ~ SOOlC 2 5 ow '-'V ClIII

MIRAG E
1123'" 1mAmplll", 2-30 120 95
81016 2m Ampi<"er 10-160 249 95
113016lm Ampl ,l,.. 30-160 219 95
010 I0 10- 100 Amp lor ~:l()-5(l 299 95
DIOW NUH F Amp lll connoctO/s 299 95
B2152mAmp 2,n l SO ""1 2~9 95
AI01561n AOlP 10'n. t'l() 00>1 269 95

AMERlTRON HF AMPS
A'H15J.nlluIlt<1~_ ClII
Ar~10.lnll_ 1 _w e-
llCSlI Rernole Coo. SoooiCII ClIII
110.....(12001 S ' W....... Col
~EW At80A 1200••n -""p ClIII
ll!l4l1f Amp 16O-'S Call

For Orders and Quotes Call Toll Free: 800-336-4799
In New England (excepr NH} CaIlBOO·231·0041 In Virginia CaIlBOO·512·4201
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ALD-24T

2m170cm Dual Band
Mo bile Tran sceiver

, ....mm l W) . SOmm (HI ' '~mm 10)
S,," ' CW)' 2" IH) . 6' ~' 101
Sm.'''''1 Dual Band
rr....__ Av. ,lable

--
-

~ EO
=
=
~

• Programmable Standard and Non-Standard
Repeater Offset

'Many features, see your Dealer!
Also now available:

25WATT 2m, 45 WATT 2m
and 25 WATT 450 MHZ.

With ALiNCO's advanced engineering and technology, the ALD-24T 2m/70cm Dual Band Mobile Transce iver is
designed to be the ultimate in compact size with an impressive array of featu res, all owing maximum flexibility in
installation and ease of operation .
· 140-147.999 Mhz/440-450 Mhz • ClCSS Encoder/Decoder: Standard
• CAP and MARS compatible • 16·Key Autopatch Microphone
· 25 Watt High - 5 Watt Lower Power with Up/Down Buttons

both bands • Programmable Band Scan
· 21 Memory Channels • Memory Scan and Memory Lockout
• Dual VFOs • Ultra Compact & LIght Weight
• Large LCD • Simple to Operate

•ALL ALiNCO Products now carry a 2-year Factory Warranty.
See your favorite dealer, listed below, for full details."

Alinco's products are carried by these fine dealers ..1
" mal...., & Advanc. Comm.· Wllml r>g1 on. DE.
Am41/lUr Comm. ETC. _Son Anlonlo. TlC
AES _Milwau~", WI
AES · WK;~ IIIl., Ok
AeS - Orl. r>do. Ft .
AES· C......._.Ft
A£5 • lAS YalI_ NV
_ ~ AMloo Supply - _ n. lJl
earl)' Elaar_ ·_ Yorio . NY
lllurlllw<ll A"IM....e- -w;;.~••,.~~,~ SO
D I • • 11.......-.. $uc>py. DeIti.a • . DE
Doe'a eom....... C I _ _ R _II.. GA
E_ Sla" Commu_.~MN.

El ()ngHoal e_ """," · Bo""••-. TX.
EEB · V-.na, V"
EG€. INC • _0""ll4. VA..

EGE. INC, · S~am. NH.
Erlckll<m CommunICation. _Chicago. It.
Floyd EI"Clfon~ · COllin.VII". It ,
The Ham S' . l10n - eva..._III" , IN
Tile Iolam Hut · " m",l " o. lJI ,
Iolall)' AAdoo- H_ "'d. CT
Henry AMI.... t oa ArlgeIaS, CA.
lolA ElIChoncs. . __• Ul.
HIlO . ,,_ . CA..
HFIO - AlIa'lta. GA.
HAO - 8ur1Io9M'''' CA.
1-lAO . 0._.CA..
IolFlO -"-_. AL
tiRO • sa.. Doa9O- CA.
HAO • Van N...,s. CA.
HSC • SU....,....... CA.

Int....n.lIOn~ A40iO Sr-reml ' Mll ml. Ft.
J,m'. Elacn o,"c, . Cui..., Clly. CA
KentHl<ly " 4100",1$1' San "nton,o, TX
KJ I EIacI,onlc. · Ced., G,,,,,,,. NJ,
MadilOft EIacI' OO'iCl • HOustot\. TX.
M ....,.._ RadIO Cer>ler· t .., aI. J,!O

IMmp!ha "'-leu' ElecttoniCl • MarnP/'IiS, TN
IkNgan R_ • loft. a...-.-. loll
101_ C-...r;ng__ TX.

-...._e-.K.-CltJ'.YO.
N I GE__ - -..;. Ft
ChN'Ii E.IKlt_.t_ Til-
a.-- Electtor>icl • san ....... CA.
Aano Aadto · Aano. 1«\/.
At ...... . =00' $ •• Daroy . NH.

RogI,. ElaClron iclo - Sout/li"ll1on. CT.

AOMIn', E~lronlcl ' WiIUam. on. WV,
Ao.. OfalrlbulinO Co. _Prelton, 10.
TNT AedlOSafe, Inc. - .12. Aob~nsd .le. MI'<
T".com Elacnon;c Comm, • Ut!teton. MA
T"•• Comm. Cer>I..... HOultOn. r-
Ta•• T"..,..· Plano. TX
VHF CommuniCa_ . Jamast_n. NY,
CANADA:
_ KIm _ tid • 00.'4.4• . 0nI_
C M PaI.._eo.Ud.· N.~om..o
eom·__S.,....... ·V_,BC
t\<:IOt1J' 'f,_InC.. v-. !II. Laurent OI-.c
A&Se__ tid _0l0r\In0u1l\. _ ScoI..

T..pra S-Inl;.. Bunonglon. CM4dJ.



Wayne Efta:", WB5WS V
543 Mars A I'f'.

Lompoc CA 93436 IC-2AT
Packet Interface

Use WB5WSV's external PTT circuit to get on packet
with an IC-2ATand an MFJ-12 70.

Fix_2, ttl/a / ace circuit.

i - ----------~~~~~~~~~~~~~~~
, AUO>o OUT (MIK( l I ....., 1 "",

'"'
, GROU"~ ,

P~OooO'm IC·2AT,
'"• AuOIO ," ~''" ",

"
GROU OOO,

COIL, m, ~ "', ~.,,L ___________ ___ _ _ _ _ _______ J

. ,l VOC

I have been using the MFJ -1 270 TAPR
T NC-2 clone for abou t three months and

have been very pleased with the unu's perfor­
mance. I connected the MFJ -1 270 10 my
Atari 510ST and o ld ICOtl.11C-21 5 and expe­
rie nced no interfacing problems : I dido ' ,
even have 10 mess with my TNC's output
levels . However, I was more eager 10 use my
more modem . synthesized ICO~t IC-2AT in
order 10 expand the frequencies on which I
could work packet. Th is effort became an
imperative whe n the 145 .01 transm it crystal
in the IC-215 died .

T rying 10 inte rface the IC -2AT 10 the MFJ­
1270 presented a problem. The T NC has a
typica l transceiver-type PTT connection
which grounds the P1T line to transmit . The
IC· 2AT has no separate PIT line for the
external mike; it performs TlR switching by
sensi ng the impeda nce change when the mike
is switched on. as shown in Fig . I .

Experimentation showed that the IC -2AT
would not key up when connected d irec tly to
the TN C . eve n whe n a da ta s ignal was
present. I a lso fou nd that the IC -2AT needed
about 30k or less of resi stance across the mi ke
input to key up .

T he so lut ion to the problem was the c ircuit
shown in Fig . 2. The P'Ff signa l from the
TNC causes the relay . K I . to close . and the
potent iomete r. R I . is set at a va lue low
enough to cause the t ranscei ver to key up .
Some exper imentation will he needed to find
the proper se tt ing o f RI. Too Iow a setti ng
will short out the output o f the TNC ; too high
a setting will prevent the t ransmitter from

keying up reliably . For my rig. I found that
30k worked best . The speaker is optional . but
I've found that it helps to be able to monitor
signals audibly .

The circu it is about as simple as they gel.
Use a relay which has a relatively low coil
current requi rement so as not to make e x­
treme demands on the power MO SFET in the
T NC . The relay I use. a Rad io Shad 275­
227. pulls about 60 mA oI cannot recommend
magnet ic- reed relay s (such as the Rad io
Shack 275-233) because they a rc tHO sensi-

\j MOC Ol()l'H(lf«

O ~.n 9 ''''(L(KO LI" t
~ 5.~TC_._"_ _ 1 T(I 101(. "U N;

Fif(. I . tC-2AT SlI'ir('/,iI1K.

uvc 10 rf. In fact . RFI proved to be quite a
problem in any case . W ith an ant enna
plugged directly into the IC-2AT conncc­
tor. transmitting caused the system to lock
up after the PIT signa l was removed . This
was corrected by using an rf-tight box , plac­
ing ferrite beads on the audio and power
lines . and operating on the transmitter low­
power setting . If your system st iil locks up. I
suggest mounting the antenna some distance
from the rig .

After you 've got the interface ben built and
hooked up . se t the T NC transmi t delay
(TXDF.LAY) 10 a value that will g ive transceiv­
er time to key up. I found a TXDELAY value of
50-equa11O 50 rus-e-worked fine . Then lind
a sett ing o f RI which will suffice: sian out
with about 10k and adj ust. Fi nally , set the
output level o f the T NC to that required ltl

give a good modulation level. using the in­
structionv in the M FJ manual. •

VANGUARD LABS

Toroid Cor...
Iron Powder
& Ferrite.
Ferrite Buds.
Ferrile Rods.

Box 455. Escondido. CA 92025
Phone: (619) 747·3343

Free catalog and winding Chart on req vest

PALOMAR
ENGINEERS...........-__1..... _1,," ..........5

71.1 OW'llllSMtHlTM av• .• SUITI •••C

C.NOe. P •••• U InOJ

" '" '.' ·UN ••'0."01

ENJOY HJ. OPERATIOH TO ITS RJWST
WITH ASPIDER ' 4-BAHD AHTENHA

Be prepared lOt expected l!'lCfe ases in sunspot
activity by using !he Spider '· 4-Baod MobIle
Antenna,Our patenl:edoes.gn Wllenableyou 10
monrtor up 10 lour H ,F. Bands wrthOul haVIng 10
stop. c"-nge rl I MillIon or retune,JUS! band
switch your ng klr~able mobile opetati(lrl
on 10-15-20-40- o- 75 meiers , We also have a
Spider - 4-BaI'ld Mantime Antenna Write Ot caM
lOt our free. detailed brochure and pnce list

As! The H.am Who H.as Turwd One!'"

,

MODEL
SG-100F......
d.u-.et

SVNTHESIZED
SIGNAL GENERATOR

IIlADE IN
USA

• ea..rt 100 11IHz 10 1llQ.M 11IHz in 1 kHz aleps ....iU'l
~Ut dial · Aoc:urac:y . 1_ 1 part per 10 mil.
Ilon al al l ffeQ......cIoM . Int..... Fill ~ustable trom
0 10 100 kHz al a 1 kHz rala . EJ;temal FlIl lnpul ee­
osplal_ Of \'Oice . Sllurs and noi.. at leMl 6lI liB
bo*Jw cam. . Oulput adjual.t>ls from~!l£JO mV al
!iOOhms . Oper"" on 12Vck. Yo Amp . A.ailable
tor 1Inrnedls1. dtl'-Y •~_~ dtlt-oered • Add-on
KC..'oriM ....allable to . xlflftd Iraq rangs. add inft.
nlla rnoIullon. Alii , and . PfKltlon 120 e e . 11......
lor • C.1l Of ...rtla tor datallS • Phone in you<'~ .,

tNt 000 8hipment.

196-23 Jamaica A...~ Hollis. NY 1 1~

~: (7181.t66-2720 Mon.-ThIn.
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K6K> PACKET

"To top things off, the Letterman show
•
IS a rerun, and I've lost the will to Jive."

"The American Radio Relay league (the nonprofit, education­
al and scientific organization representing the interests of more
than 400,000 licensed radio amateurs in the U.S.) respectfully
requests Ihat the Commission grant special temporary authority
to permit experimentatiOn, as detailed below. This application is
made on behalf of, and with the consent of, the individuals named
herein (see column).These individuals volunteered 10 be pan of
this STA, which was prepared without relerence lowhether or not
these individuals are league members.
1. Names and Addresses of the Applicants. The names and
addresses of the applicants are given in the anached letters of
panicipation.
2. Description of Special Need. Ternporary authority is required
to permit unattended automatic operation of amateur stetons
using packet radio bEOOw 50 MHz. Specific waiver of section
97.80 of the CommissiOn's rules is needed to permit unattended
operation under automatic control while transmitting third-party
traffic on frequencies below 50 MHz.
3. Type 01 Operations. Operations will invotve packet-switched
transfer of messages between unattended amateur statcns oo­
erating uncler automatic control on HF.

a. Purpose: The amateur stations participating in the STA will
function as relay stations in a lOng-haul HF net called SKIPNET
which connects at the end points with the existing and rapidly
growing VHF amateur packet-radio network. The VHF packet
network is presently capable of only local and regional message
forwarding up to about 150 miles reliably and up to about 300
miles at the extreme. SKIPNET will provide the long-distance
links needed to effect an amateur packet-radio message-transfer
capability throughout the United States, thus Significantly en­
hancing the amateurs' emergency-communications capabilities.

b. Objectives: The Objectives of this request for STA are:
(1) 10 prove the concept of unattended automatic control of HF
packet-radio stations;
(2) to demonstrate experimentally that such operation can be
conducted without: (a) harmful interference to other users; (b)
malfunction of transmitters such that they deny others the use of
the operating frequency; and, (c) transmission of improper com­
munications without timely corrective action.
(3) to determine the design and responsible management of a
nationwide network of stations conducting such operations.
(4) to gather information necessary for drafting of a petition for a
permanent rule Change to permit unattended automatic control
of HF packet-radio stations.
4. Oates and Times of Operation. The applicants request that
operation under the STA commence immediately upon the grant­
Ing 01 authority by the Commission, and that such authority be
permitted lor six months. The operations are to be on a 24-hour
basis during the STA period.
5. Class of Stations and Radio Service. All stations are licensed in
the amateur service, and all hold a minimum of a General class
license.
6. location. locations of Ihe stancns are given in the individual
letters 01 participation, enacnec.
7. Number 01 Transmitters. No waiver 01 amateur rules is re­
quired,
8. Operating Frequencies. The operating rreccencee are listed
below. These listed frequencies designate the center frequen­
cies of the channels. It is our intention that the frequencies listed
will be used, but we wish 10 retain the fleXibility of changing a few
kHz in order to avoid mterterence. One Of" more of these frequen­
cies will be in use at anyone time, according to diurnal propaga­
tional needs: 3607.3, 7091.3, 10147.3(-), and 14108.3 kHz
(-Sand edge of 10150 kHz to be respected at all times).
9. Output Power of Transmitters. The transmitter output power
shall not exceed 200 watts.
10. Type of EmissiOn. J2D and F10 emissions are 10 be used.
11. Description of Antenna. A variety of antennas will be used. No
special waiver of the rules is requested."

first choice, mind you. It seems
thai some old guy stood them up.
I'm going 10 slick pictures of
Wayne (you know, the ones with
the bulls ' eyes) over most of the
equipment I 've accumulated over
the years and try to show just the
minimum needed to enter the am­
ateur hobby from the digital side. I
haven't seen too many new nov­
ices bouncing through the packet
netWOf'k yet; hOpefUlly, this is just
due to a lack of gateways with in­
puts in the new novice portion of
the bands. See what your club can
do to support a novice access
port. One day one of tbcse kids is
going to make a starting salary
several times what your current
salary is-maybe he 'll buy a keg
for Field Day 1997.

I know the tranelncn to the next
section is weak , but I'm cleaning
for the camera crew tomorrow. To
top things oH, the letterman shOw
is a rerun, and I've lost the will to

live . You'll just have to take this
transition cold turkey.

Harold Price NK6K
',21 Ford Ave.
Redondo Beach CA 90278

GETTING OLD

I passed my 31s1 birthday the
other day, which is undeniably
oyer 30. The music I grew up with
is now only played on " classic
rock " stations, just one step re­
moved from "golden oldies" , I
saw an interview with the new
crew of " Star 'rrex.tre Next Gen­
eration" , a bunch of geeks not fil
to pilot Captain Kirk 's snctne
craft . I recently gave a packet talk
to some high school kids who
hadn'l been born when I got my
firsl ham ticket. My lile is over.

Still, it could be WOf'Se.1was at a
dinner party the other night where
I was subjected to a IOC 01 hooey by
some senior types about how
" kids today" (meaning me) didn't
know what it was like 10 have 10
work for a living. I heard toter-

minable stories about how they
used to earn $100 a week and had
to do more than watch a computer
do the work for them. HF Sf A

Since these were people my Speaking of old things, the re-
wife works with, I avoided pointing quest to the FCC for a Special
out that back when they were Temporary Authorization (STA) to
making $100 a week , they could run a 24-hour, fully-automated,
buy twice the house and 5 times and unattended packet on HF has
the land outright tonne 20 percent finally been submitted. This has
down payment on my 1270- been "in committee" for more
square-foot house and 50 X 100 than a year , as variOus groups in-
foot lot . I didn't mention the 51/4 sideandoutsidetheARRlargued
percent mortgage theygot,orthat over the scope, duration , and
my regular American car cost 5 number of participants.
times what theirs did and will last An amateur radio STA is some-
half as long. Or that they used up Ihing you ask for when you want to
all the cheap gas. They paid 20 do an experiment that is within the
cents a gallon-my first gallon basic definition of amateur radiO
was 60 cents. Grumble. but outside the jerter ot the current

Anyway, I'm going to do my bit law. Several of the specialized
to address the generation gap modes in use on the amateur
issue. I'm not worrying about any- bands now saw their first use by a
one over 31, by the way-I didn't few hams running under an STA.
trust anyone over 30 when I was Sometimes new amateur bands
uncler 30 and I see no reason to are warmed up by an expeditiOn-
start now. Roy Neal K60UE,anda ary terce doing propagation ex-
camera crew are coming over to- periments under an STA. The new
morrow to snoot some " World of WARC bands (10 MHz, 18 MHz,
Amateur Radio"-style packet and 24 MHz) had such an STA.
scenes for a documentary on am- The usual goal of an STA group is
ateur reoo. NO! that I was their to report the results of the expen-
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Fig 1. Message from GBUFO to WORLI via the VO" DeE.

Uplinked by GB2UP
FTO:WeRLI @ NK6K! W0RLI FDE:G8UFQ @GB3UP!G8UFQ
Msg# MMOD UTC T Size TO @ BBS FROM TITLE
1328 0614 0632 781 DeE GB3UP G8UFQ

Time.H For WrlRLI "C" source (Help! !)
R:8706140430 @ G1AWDG8UFO #1587 (Reading 1091L1 [TVPRG BBSI
R:87061 410304 @ G4MTP 11457 (DAVENTRY BBS)
R:87061 40222 @ G1DIL #2265 (Wolverhampton) IMaxpak BBSI
R:870614014O @ GB3CD #1659 (Cheshire I0 83TF)
R:870613 1143 @ G4CLI #333 (Wakefield j (I093FPI
R:870613 1131 @ G8UFQ #237 (Grimsby) !1093XNI
W0RlI @ W0RlI

Hi. You should have received a leiter explaining my interest in your " C" source for the BBS code. Could
you please tell me where I ca n gel hold 01 the TIME.H file thai you use when compiling . I am most
interested in playing with the code as I am a newcomer to "C" and it is an ideal opportunity to try and
learn it. Many thanks. Graham GBUFQ @ G8UFQ via GB3UP

ment to Ihe FCC, and then peti tion
for a rules change that would make
whatever they were doing under
the STA part of Part 97 and legal
IOf any amateur.

Such is the case with the current
STA. lls purpose is to run an exper­
imen t and gather data on
unenenoec, automated HF packet
operation. Hopefully. the final re­
port will snow that such operatio n
is a benefit to the amateur commu­
nity and the general public in times
of emergency, th at it does not
cause undue hardship on current
users of the band , and that it
does not damage the ionosphere.
With hard facts in hand. we will be
in a stronger position to pet ition
the FCC to permit regular automat­
ed unattended operation on HF as
a regular part of the amateur regs .
The STA will also provide a focus
on related issues. For example,
the sort 01 operation the STA will
allow is something that has not
been popular in some co rners in
the past , i.e., a net that is always in
session. The packet sty le 01 chan­
nel-sharing is starti ng 10 occur, but
the sharing now is only with other
packet users. As practice has
ShOwn over the past several years,
channel-shannq between voice­
users and data-users seldom

new, the old must be juggled
around a bit to make room,

Part of the purpose of the pro­
posed STA is to document the
number 01 messages and the num­
ber of to/from address pairs ser·
viced by the STA network. The
STA should generate usable re­
sults, since most of the partici­
pants come from the ranks of the
current " 14.109 " network (see the
January 87 COlumn) ,

The text of the STA requested by
the ARRl is reproduced in the
sidebar. minus some legal boiler­
plate.

U011 DeE

A quiCkie to finish up this month:
the U011 DeE is now seeing regu­
lar use as a mail gateway between
th e UK. the US. and Australia .
GB2UP at the University of Surrey
is the satellite upl ink in the UK, and
GB3UP is the local BBS. VK5AGR
is the gateway in Australia; NK6K
and K1KSY are hand ling the task
in the U.S. Figure 1 srows one of
the f ir st m essages to come
through via GB2UP for lorwarding
via NK6K.

See you ned month .•

• SUPERSCAF •
IA Switched-Capacito r Aud io Fllte r]

.ow.. ...... ' '''0'''" ••..". • • @" .. ~... ...
Supr.SCAF I. , ....r l il wil"htd~ d 'or fill...
for .. limi ....li nS Inl..rl nct.nd noi On CWoSSB,
RITY. AMTOR, PACKET end 01 rrow !Hood

mod EXlrtmdy ol~ fill... p,n, rt1J>OV.. adjlctnl
d Ull end """"" '0 ..nIYnet weak til""l rectplioo Ind
.....t.y ,nc........ intellipbilily.nd li....nin l """,fon

SUpc'.SCAF incorpoOl' ''' • • wllched·".....d 'n.
t.ndpIU ml..r. • n ......nomic.1 im p ic'men l..tion 01

dilile' lUI... ' ....hnolosy . El" ..""" .....'P....... otobiJity,
kC'u,ecy.nd complel.. f.etdom from ";npnl"IY.act... ·
i.,. thi'dniJD 'pproICh, 81ndwidth ISadjustabl.. f.om.
min imum 01 30 Hz 10 . ....~imum 013100 Hz, ~ Ilowin,
opumum pu>band taiJorinlund..r widtly v..yin, condi·
tion" Ski,I , Iopt i. 150 d B pe' octav.. labout Iwi"...'
.t""p ••• ,00<1 «y. tal filt~' I . and 'lOpba nd .lt~ nualion i,
at I~..t 51dB, Supe.SCAF i.conn..cttd via th~ ,e-ceiver' .
speak.., or headphon.. output .nd provid.., I,S Watt. 10
d,.; v.. . J .Z to & Ohm . pe.k.." SuP<',SCAF ope'.'e, from
10510 13OVAC.

Supe.scAF i' ......iI..bl.. as an J '0 .....mbl.. kil o
No adjust"""n.., calibr.lion. or 1 1 .-qu,p"""nt a r.. , ...
qui""" n... kiton becompltltd bymc>st: buildtrs inont
or two ........inSS ' SuperSCA F it .....ileblt for S129,95 plu,
S7 00 th'pp'''lland handlin" Ordtr ftom Af'tfOlria , hie .,
PO Boa 7llS. L<>npood. Ft :U75Z-078S. Aorida mi·
dtnts ........Id include ...t.. $lito 11&

AFTRONICS, INC.
P.O. BOX 785

LONGWOOD, FLA 32752-0785

CJRCLE 251 ON READER SERVICE CARD

" When You Buy, Say 73"

• • NEW· •

" t learned all of my code and theory while
driving 10 and from work. it was easy."

II youlb'l 'l ...... Ilmt 10 rN(! bOOkS & Ulke IlOl'5 ~
/lome lOf the tneory turns or spend !loursl;OlIPIO COlle
pridice you tin INrn lhem by simply lisltnlrlO ~l your
IeisUfe You WI" INrn nol only lhe elYel que5l1ons ~nd

~ns_s on your tltSl bIlt the dttilied tIIeory be!llnd e.r;h
one You wili lhoroughly un<lem~ nd wl'lat rou ~" being
asked and why the answer is correct

New Novice, New T«hnlclan/General. A"'anted, btrl
TlIeory cou,u , on ludlo ~uen'l. $19 .95 II .

Learn code non SlOp all the way from scratch lhrough
Novice 10 Extra class speed 10 10 23 words per mll'lute)
wllh one courH ecce IS ~rne1l al a high ,ate Wl1h wi(!ll
spacing between CIlaIIC1erS A canpllltely slruclurld
CO!.Irse WhICh wrll Ulke you in lIiIsy sleps to your license
class speed , SImply listen at your leisure

CecII_ II IlIdil tan etln . Sl'.'5
VEe typl uM ,""II. Utr1 Eu- tapl etO Sl.SS N .

SIlIppong 3 00 pelll'leory 01 COlle CO!.Ir5e .~ Uopes
$1,00 Clleck. MO, VIW 01 MC. Coorws s/lopgeCl YmI

~yreceived

AMATEUR WIO SCHOOL I(86MT
Jerry Z'lIiik I(86MT (1 yVS inslJ\IctinlI $luoems)
2350 AoWIiI onv.. Dept. a. Fulerton. CA 92635

(714) 990-8442

C IE C'.v.lend Inetltute
a t E le o tron lc .

'.. n SlucJ, C<JunoiI

. . . . --. ---.-. . . . . . . . . . .
CIE Clevtl.nd "" ",ure ut Ek<:,runlC '

1776 Ea.r: 17.h 5,.• a ..v..lonJ, Ot"" «l14
YES! I ,un' '0 Irt1 ",an.,J, StnJ me my OE ochool
ulI!oI ,ncllll.l'ne dnai" abou, .ho- A_>e:.....~
~.

Pnnt Nlme

"""""c..,. SI<ot..
~ Am CodtIF't>one No.
0- b G. l. BoI....... on EJuce,..-I 8tntf,n
OV.., OAc" .... Du.,. MAIL TODAY!
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WHERE IS PHASE 3 C1

Andy MacAllister
2310 RomayorCourt
Pearland TX 77581

Fig. 1.

is RUDAK. This stands for Regen.
erativer Umselzer fur Digital Ama­
teur Kommunikalion, or Amateur
Radio Digipeater . 11 will be AX.25

Continued on p. 60

RUOAk: 1269675 4 )5 675 S,ngle ch.n~1

5OUfU'; AMSAT or. DI5l'.Q . OIOHCll'.E(,.'olN. kl!'Rl

ph..... X

£~'m.lt"d l<lu nch D.lte: b rly 1968
(PRELIMINARY ESTlMAU S)

As 01 Apt~ 1987

Su.......'Y. M<.de 8 : 70em up; 2~ down """'ode ll: 24 em .nd 2 ~l"I'\

up; 70 em down Mode S: 70 em up; 13 e m dow n RUDAk : 24 e m up;
70 em down 8e<JCons;~ B: Geo<'"•• 1Beecon 145.8 125; Eng"'....eting
tk'.Ko n 145.975 Mode It: GenE'••1~.Kon 43 5.6SO; EnginE"Pflng~«on

43 5.675 MOlH- S: 2400.640

Mod.. B: Uplink Downlink
(MHl) (MHl)

145.975 Enginef'.ing aeacce
435.425 145.975 P<I~~band limit upper
4 ] 5.435 145.%5
4 )') .445 145.955
435.455 145.945
435.465 14593'>
4 l 5.475 145.925
435.48 5 145.9 15
435.495 145.905
4 )5 S05 14 5.895 r.sW.nd cemer

435515 145885
4)5.525 145.875
43'>53, 145.865
43 5 545 145855
435.555 14').845
4 35 565 14').8lS
4)5.575 145.8 2S P.~~band limit, lowe.

145.8 125 Cene'<ll Beacon

Mod.. Il:
l Uplink 11 Uplink Downlink 12 Uplink

1269 .325 4 ) 5.975 L Passb.lnd hmu, upper

1269 330 145.820 435.970 144.440 J Scb-baod limit upper
1269 .l4l) 14') 830 435.960 144 4SO

126'.1.3 '>0 145.840 4 35.9'>0 144460 J Sub-band Cl'nlt"
1269.360 145 8SO 4l 5.940 144 470

126'.1.370 145860 4 35.9 30 144480 J Sub-b;lnd Iim,t. lowe.
1269.l 80 4l5.92Q
1269.390 435.910
1269 400 4}').900
1169.410 43'>.890
1269.410 4},)880
1269.430 43'> 870
1269 .440 4 35.8&0
1269.4SO 43'>.8 50 L P.lssb.nd Center
1269.460 435.840
1269.470 4 35.830
1269.480 435.620
1269.490 4 35.8 10
1269-'>00 4]').800
1269 .51 0 415 790
126'U 1O 4l 5.780
1269 .530 4l 5.n O
1269 540 4}')7 6O
1269.5'>0 4357SO
1269.5&0 435740
1269.570 4 ]').730
1269575 4 l 5.725 l P;I"b.1nd I,ml(. lowe.

43'> 675 Eng'"",,'ng 8..«on
4 35.6SO Genet", 8e<JCo n

Mode 5: Uplink Downlink

2400.640 Beacce
4}') 6 1O 2400.695 P.ls~b"nd lim,t. lower
43,.6 \ 5 2400 700
435620 2400. 705
4 35.625 2400.7 10 Passba nd c... nle'
415.630 2400715
4 )5 61, 2400720
415.640 1400 72, r.."b.lnd I,m't. lowt"

The overailiransponder efficiency
is about 17 percent. Mode S rep­
resents the highest frequency yet
for a hamsat transponder.

The final item noled in Figure 1

AMSATS

Now the engine from the V·20
mission, brought in to replace the
damaged V·19 motor, is having
problems with the turbopump
bearing system. Hundreds of mil-

Even though satellite activity lions of dollars worth of satellites
has been on the upswing since are wailing for their turn to fly .
AMSAT-OSCAA-l0's return 10 the Phase 3 C will be one of lour pay-
air, we can 't help wondering loads en the first Ariana 4 vehicle.
about A·O·l0's replacement . We all hope lor a successfullifl-off
While still ell:cit ing. A.().1Q is not soon .
the satelli te it once was. What can Phase 3 C do that

There is a lack of telemetry on A-().10 cannot? (Note the prelimi-
the general beacon frequency, nary freque ncy plan for Phase 3 C
and the att itude 01 the spacecraft in Figure 1.) A-o.1 0 was primari ly
is obviously uncontrollable. a Mode B eerenne (70 em up and 2

So when will Phase 3 C gradu- m down). Phase 3 C offers three
ale 10 OSCAR status? prominent improvements in addi-

It ' s been over a year sinc e non to the standard Mode-B
Phase 3 C, accompanied by three transponder and functional Mode-
trunks of parts, tools and gear, L system (23 em up and 70 em
was delivered to Continental Air down) .
Cargo at Denver's Stapleton Air- The first new item seen in the
port for its tourney to Houston and figure is Mode JL. This will allow
Frankfurt, Germany. Aft er 12 simultaneous J (2 m up and 70 cm
months of construction and test- down) and L activity. Note that the
ing by the Colorado team of AM- Mode-J transponder is a subset of
SAT satelli te builde rs, the nearly the Mode-L downlink. The Mode L
completed spaceframe was sent transponder is 250-kHz wide with
to the group at AMSAT-DL (Ger- a 4Q.kHz wide Mode J with in it.
many) to be finished. This will al low those with 1.2- GHz

Today Phase 3 C awa its word equipment (Novices?) to commu-
on the much-delayed launch mcate with hams using 2 m lor
schedule 01the European Space their uplink, assuming both have
Agency. It is still in West Germany the necessary 435-MHz rigs for re-
undergoing some final upgrades, cepuon.
including the new, radiation-hard- Anoth er important addition
ened memory circuits donated by found on Phase 3 C is the Mode- S
the Harris Corporation. The eon- transponder with a 7G-cm uplink
tion 01 these new memory ICs and a ta-cm downlink. At l irst. the
should allow the satellite to sur- 2.4·GHz downlink may seem
vive the rigors of space radiat ion rather foreboding , but I wou ld be
far better than its predecessor , A- surprised if simple constructio n
0.10. art icles and kits don't show up

Once a launch date is set lor soon. Four-toot homemade dish-
Ariana missiOrl V·21, Phase 3 C es with single-board receive con.
will be readied for lift-off . verters should become quite com-

When will this happen? AMSAT mono
anticipates an early 1988 launch, Many innovative hams and ex-
although all could be ready if a cenmenters have been building
launch came as soon as this au- 2 .1-GHz TV converters for years.
tumn . The article, "You Can Watch

The many delays in the Eu- Those Secret TV Channels" by
ropean Space Agency launch KOJB and KOFOA in the August
schedule have been blamed on 1979 issue 01 73, demonstrates
problems with the HM7·B th ird- one of the earlier, yet functional,
stage eng ine built by SEP of home-brew projects dea ling with
France . microwave receive converters.

In May of last year, the V-18 The Mode-S transpond er is
mission was lost due to an ignition quite narrow (20 to 30 kHz), but
ma lfunction in the third-stage en. should be capable 01 supporting
gine. Earl ier this year, after the at least lour SSB OSOS with no
engine ign itors were redesigned, problem. During final tests around
the HM7-B for the V-19 mission June 1986, the measured power
was damaged in the SEP vacuum output was 1.25 Watts. This was
chamber testing facility. for nearly 700 continuous hours.
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EVER SAY DIE

"Incentive Licensing, which blew our
whole hobby to bits, was essentially
designed to undo George Sterling's

changes and put things back the way
they were before WWII."

HOW TO USE THE TELEPHONE

Almost everyone J see using the
telephone in any kind 01noisy en­
vironment tries to cope with the
problem the same way: They stick
the ir index finger in the other ear
to block out the noise. This maybe
helpful in digg ing the wax out 01
the unused ear, but it's of no use
in making it easier to hear. I guess
they don't teach much about ears
in scnoot these days.

II you use the right technique,
YOU'll be able to hear over the
phone despite almost unbeliev­
able background noise. You see,
we have an incredible computer
bu ilt into our head (big ne ws
nash!), one quite capable of sepa­
rating the sounds from each ear ,
allowing you to put your attention
on either, both, or nons. This is
called the cocktail party effec t.
Perhaps you 've noticed, when
you're in a room futl of people, that
even thOugh there are a number
of con: ersations going on around
the room, you can selectively lis­
ten to any group you want.

The noise that's really berner­
ing you when you're using the
telephone isn't what's coming in
the other ear , irs the noise being
picked up by the telephone micro­
phone and coming into the same
ear you're trying to use to hear on
the phone. Right, all you have to
do is put your hand over the mike,
not a finger in your ear. The brain
will shut ott the second ear for you
with more efficiency than your
finger-and the noise won't jam
the incoming conversation.

Make sense? Now, go out and
educate the world on how io use
the teeprcne. It's a thankless tab,
but someone has to do it.

Vox Pop

Virtually every rig has a VOX
circuit built in. Other than as a
sales feature, I wonder Why? I
haven ', heard anyone use a VOX
in years ... and thank heavens!

The voi ce on xmi t (VOX)
seemed like a good idea. How
great to be able to talk with some­
one almost as we do when we
meet them in person. Two people
can 't. even in person, talk at once,
so presumably a VOX circuit
should enable us to have contacts
that are more l ike tal ki ng in
person. Alas, it doesn't work in
practice.

There are several problems
with the system. First , let's say
your VOX works line and your rig
can go on and off the air without
relays snapping and popping .
Even so, every time you pause for
a breath or a thOught, your receiv­
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sort of sixth-sense whiCh would
alert me when the other c hap
would turn it back . These days I
have my little computer in my
lap to answer my mail and write
editorials.

Have you ever tried to think 01
something interesting to say dur­
ing a contact? Most ham minds
come up with a total blank on that
one, so they do like me and repeat
the usual ritual-something that
comes automatically and requires
no thought whatever. Hey, we
don 't want to use up the mind, do
we? Belter to save .t lor some
more important use.

Now and then I've suggested
shortening our contacts so we
might have less CRM . I wonder if
a Contact Book-a book with the
essential information Irom each
active amateur which cou ld be
looked up after a contact has been
consummated-might be a good
p(o~t? Then all we'd have to get
through would be the call letters.
From there on we'd look up the
contact in The Con tac t Book
which would give us the name,

town, rig, antenna, and perhaps
even a paragraph of two of non­
essential information. All reports
would be, as now, 5-9. Yes, yes, I
know-you're worried about the
wea ther inlormation. I have an
answer for that, too. On the back
cover 01 the book we' ll have a
weather spinner. When you look
up the contact you spin it and find
out whether he has rain, snow,
COld, hOI. or whatever.

But what, you ask, if 'he chap
changes his antenna? Hey, we'll
bring out a new, updated edition
of the book every ten years , so
wnere's lhe problem?

I remember a lew years ago
when I used to ask my contacts
what they did. For the last few
years everyone I've contacted has
been retired, so we don 't even
have to put that in the book. Ham­
ming is a great hObby lor tnose
with unlimited time to do nothing
of any value whatever-almost as
good as playing golf, which has
been described as a way 01need­
lessly extend ing useless lives.

Cheers.

with few exceptions there 's noth­
ing even remotely approaching a
clear channel. We 're still stuck
wi th our 1950s horribly antiquated
sideband technOlogy which as­
sures us of ORM-packed con­
tacts. When you 're hearing only
about 10% of what a chap is say·
ing to you, you have to know what
he's saying before he says it. Fur·
ther, it 's very helpful to be able to
make a contact with nothing what­
ever heard beyond the call . . .and
that 's what we 've got.

Jf the handle comes through,
that 's a plus-probably because
the chap has spelled it out several
times and you 'vs managed to get
a letter here and there, then
pieced the parts together in what
sooes like a name (checked in the
Callbook, j ust in case). But without
the name, "old man" is just fine .

The main thing is to be able to
sense when the other chap has
stopped sending so you can come
back. That's the tough part. Usu­
ally you can just make out his
voice in the bedlam and go back,
thanking him for the information
on his rig, his antenna, his toes­
tion and his weather and your
report (put 5-9 in your Iog-you
can't go wrong with that). Assure
him that you 're filling out his QSL
now and thank him for offering to
send his-give him his 5-9 report
" with alitUe QRM"and turn it back.

This is our normal ham contact
and it's ideally suited to our com­
municatiOns system. Beyond the
call, nothing further has to really
be communicated.

In case of one of those rare con­
tacts where the other chap is
banging in and swamping the
others on the channel, instead of
dozing off you can keep up a lively
conversation with whoever is in
the shack with you-or, better yet,
read 73. I used to get most of my
constructiOn projects buill while
making contacts. I developed a

!rampage 10

make DX contacts in "his" CW
band.

Then came sideband, which
kind of snuck up on the old·rimer
AMers-starting on the high end
of 20m, where only the lowest of
low would even listen. Sideband
started at one end of the band and
swept down until it forced the
AMers, kicking and screaming, off
the klw ena.

By the mid-60s AM was about
gone, with just a few hofd-outs like
W20Y dOing their best to make
life miserable for as many of us as
possible.

It was 8 desire to go back to the

good old days of the privileged
ham-the old Class A ham­
which brought on Inc entive
Licensing in 1963 . The 3995
group of AM eta-timers had
moved to 3999 with their private
club. FCC Commissioner Sterling
(a ham) had made a mess of
things 85 far as the ota-ttmere
were concerned with his damned
Novice, Technician, General, and
Extra crap. The ARRL proposal
whiCh blew our whole hobby to
bits was essentially designed to
undo George Sterling 's Changes
and put things back the way they
were before WWII.

We had a little excursion in th8
early 70s when FM and repeaters
c a m e along, but that d idn 't
change the low bands-which are
pretty much the way they were
almost 30 years ago.

Lacking the youngsters to in­
vent and pioneer new communi­
cations moaee. I guess we 'N be
using sideband lrom now untiJ
we fose the res t of our bands to
commercial in teres ts. We've
moved in about 2O-year spurts in
the past-spark 1900-J92O, CW
1920-1940, AM 1940-1960, SSB
1960-? That's about it, 8h?

Conv.rsatlon

t nere are a few troublemakers
who have been caviling about
what they feel is Ihe dreadful intel·
lectualvoidonourbands. They 've
been bitching about our sticking
to making our contacts boring be­
yond belief. I think it 's time to
speak up for the average ham and
show up these intellectual snobs.

If you've done any hamming
recently, you know as wetlas JthBt
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RADAR JAMMING

You know full well that the
speech processor dislorts your
voice, right? So why on earth are
you using the damned thing? Turn
it oHI If your signal is too weak to
get through without it, buy an am­
plifier or put up a better antenna;
don't crank up the processor and
garbage up the frequency.

Some hams have a very serious
problem-they want to put out ev­
ery lousy Wall they can, so they
turn up their mike gain and the
compressor, with the result that
every sigh, gasp, and stomach
rumble modulates the rig 100%­
as does every background noise
in the shack-kids yelling and run­
ning around, the wife screaming
at 'em. Give me a break .

Yes, I know there's a paranoid
feeling that if the output meier
doesn't stay up around 800 Walts
no one will be able 10 hear you. I
remember one lime I was talking
with a chap in Tokyo on 20m and
my final dropped dead. I appre­
hensive ly called to see if I cou ld
get through with my driver and let
him know what had happened. He
came right back and said the drop
in my signal wasn't really notice­
able. I carried on the contact, feel·
ing weak and vulnerable, expect­
ing at any moment to lose him.

Tell you what, give me a hand
(well, voice) asking chaps with
their gain and compressors set
too high to back off so we can hear
what they actually sound like. This
will also narrow their Signal, auow­
ing someone else to get a word in
edgewise.

Just one of us won't get any­
where with this. It's going to take
some wearing down of the more
serious cnenoers . 'rney'u be
madder 'n hell with the first few of
us to ask them to turn things
down, but even the worst of lousy
operating ca n eventua lly be
corrected if we are polite, but firm.
The hard part is in not gelling
mad right back when they attack
you for having the gall to suggest
they're screwing up. Use the
illegitimi carborundum approach
-wear the bastards down.

er comes back on. Now. if the fre­
quency is completely silent, this
might not be a major problem, but
when was the last lime you heard
a si lent frequency on Ihe low
bands? No , every time the receiv­
er comes on, you're subjected to
noise... a lot of noise.

We'll do a 101 to avoid the
noise- such as draw out ou r
words while we try10 think of what
10 say next. We'll 9rIT and ahhh 10
keep the damned rig from turni ng
off unul me brain gets into gear
again.

Not every rig g09S inlo the
transmit mode silently. Then, with
a VOX, you have a relay or two
snapping after every pause for
breath. Drives you crazy. Well, it
sure drives you away from VOx.

Then there's the problem of nol
knowing if the chap has turned it
over 10 you or is just catching a
breath, in which case you 'll d0u­
ble lor a whi le ... and then SlOP
using your VOX.

Wh en there's much DRM, VOX
is useless anyway. We can make
contacts through pretty heavy in­
terference because our contacts
are all identical. II we hear even a
shred of the word " nine," we
know it's a signal report of five by
nine, which is what you get no
metter how weak or how unintelli­
gible your signal is. When we hear
the leiters a,S, 0( L, we know he's
promised to send a card and
wants one of ours . The only
touchy parts of a contact are the
call and the name-everything
else is cookie-culler. The name is
ei ther Bob or Bill, anyway, so
please give me your call again.

That 's why no one uses VOX.
So now explain to me Why we're
still paying for this artifact that has
never been of much value and
isn't even used now. Perhaps we
should mention it to the manufac­
turers.

Yes, I agree it's handy to have a
rig designed so it can be used for
fast break-in on CW.l'm not going
to stir up anything by wondering
what percentage of us actually get
on CW-and, of that minority , how
many use fast breek-m .

Now, while I'm discussing vesn-
gial circuits, I would like you to The battle between motorists
tumvccr camrecvcce crcceeece and moving tax units-also
down. About the only time a voice known as radar-bearing police
processor will help is when you're cars-continues to escalate .
trying to drown out a bigger signal Since they're mostly using 10.5
in a pileup and could care less GHz, which almost amounts to
about intelligibility. It's not likely sharing our 10.0-1 0.5-G Hz
you'll be understood, considering ham band , perhaps we should
the distortion, but the circuit will keep up with what's been hal>
increase your average voice pow- pening.
er and tend to wipe out everyone It all started years ago with the
else on the channel. first police radar units. It didn't
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take long before Regency came
out with a detector. Alas, it wasn't
sensitive enough to be of any real
value-which made it worse than
nothing because impressionable
motorists would invest in it and
then drive along at speed , believ­
ing they were safe from police
attack.

Two Chaps from Drake decided
to make a 10 .5-GHz receiver sen­
sitive enough to actually do the
job . It worked gangbusters, so
they formed Cincinnati Microwave
and started making the Escort.
This revolutionized the field-and
made millions for the ell-Drake
techies.

The earlier receivers had just
been tuned detectors-and this
included the Fuzzbusters, which
thus gave minimal warning. I tried
most of these as Ihey came out. At
one time I had six of 'em mounted
in my van. Some were better than
others, but none were very good.

The Escort was the first super­
heterodyne receiver. Turn in your
ham ticket if you can't explain the
difference and diagram how a
superhet works-and why it is so
much better.

As Escorts and a growing num­
ber of knock-ol1s proliferated, it
was inevitable that the police
would counter these detectors.
Efforts by states to outlaw the de­
tectors were knocked down by the
courts, so the radar makers came
up with a hand gun system which
gave no warning . Bad news for
speeders, right? Well, before you
get too smug, remember that sur­
veys show that over 90% of the
cars on many highways exceed
the 55-mph limit.

This police escalat ion has
resulted in a brisk market for
jamming transmitters. Oregon
Microwave claims they've sold
over 40,000 so far . A jamming
transmitter can be set to transmit
an audio tone which will be read
by the police radar as a speed­
you set lhe speed.

I read an article i n a car
magazine saying they tested 'em
and none of these jamming trans­
mitters actually work. Jammers
are, of course, illegal.

For those of you who, like me,
don 't like to dawdle while driving ,
there actually is a radar jamming
device which not ooly works, but is
legal. let's say I'm driving a
Porscne 911c, which is designed
to be quite safe at 160 mph. I'm on
a stra ight highway at 2 a.m. and
there's not another car within
miles . Do you really think I'm
going to endanger myself by driv­
ing at 55 mph? I'd likely fall asleep

from boredom. This is a major
cause of accidents, by the way.

Now I suppose you're anxious
for me to publish the relatively
simple circui t for this effective,
legal radar jammer. Well, I don 't
see why I should, since I already
published it several years ago
in 73-complete const ruction
plans.

The unit is brilliant in design­
invented by a radar design engi­
neer. Here's how it works . A radar
transmitter sends out a pulse and
then listens fOf it to be reflected
lrom things. Reflections from sta­
tiOnary objects are ignored, with
Ihe receiver designed to hear the
audio tones generated by moving
objects-the Doppler shift , It's
called.

Different cars reflect different
amounts-so a big truck or van
with a flat fronl which renects the
radar signals well can be picked
up at a much greater distance
than a small sleek sports car.
Okay, suppose we mount a high­
gain antenna which is tuned to the
radar frequency on a car. This will
reflect back one whale of a signal
compared to that reflected just by
the car itself. It'll thus be picked up
further away and the strength of
the ref lected signal f rom this
tuned antenna will mask anything
bouncing back from the car itself
as it gets closer.

The next step is to see that this
walloping relleeted signal reads a
low speed on the radar unit. By
mixing a low audio frequency with
the reflected signal, the police
radar will indicate the speed 01
your choice. And all this is done
with no transmitter-just a very
effective passive reflector. Wel l,
mostly passive, except for per­
haps a 25 mph audio tone with
wh ich you' re mod ulat ing the
returned signal.

This won 't help against police
planes. You need a sun rool to
avo id these . Nor w ill i t help
against unmarked police cars 0(

police cars that come up behind
you and clock you.

If any readers have had suc­
cess in radar jamming I'd like to
hear from them . Until then , I
suspect that hitting the radar
frequency closely enough to jam
may be diHicuh . That's what I like
about a semi-passive rellector-;!
just does a better job of reflecti ng
than your car, plus a slight mas­
saging cttne signat.

By the way, if you 're a law and
order fanatic, maybe you 'll start
pressuring Congress to kill the
55-mph limit. Figures lie and liars
figure-so before you start oenev-



ing government reports that the
speed limit has saved lives, better
check it out. Car & Driver blew
that ba lon ey to sm ithereens ,
showing the bottom line to be
more lives lost with the 55 limit
than without it .

Well , how about a ll th e gas
savings .. . right? That was the
original jusutcencn for the 55 law.
Baloney again . We'd save more
gas if we increased our tire pres­
sures by a couple pounds than we
save by driving slowly.U's a politi­
cal ploy, pure and simple-it 's
wasting a lot of time lor millions of
people, providing a most welcome
income for towns from fines and a
bonanza lor insurance firms in
increased premiums.

The 55 limit may not bother you
if you poke along in a rusty old
Chevy, which is dangerous at any­
thing over 40. But it irks me when
I'm driving a high-performance
car on clear road s. I've taken the
trouble to train myself to handle
cars on race tracks-to handle
them in rain , ice, snow, mud, and
so on . I've driven over 50,000
miles of car rallies under every
im ag inabl e road con di tion . It
doesn't make a lot of sense to me
to have to drive at 40 mph on a
road just because some drivers
are using cars that aren't safe
beyond that -or haven 't ever
bothered to develop good driving
skills .

Speed doesn't kill-lousy cars
and lousy drivers kill. Even more
etten. drunk drivers kill. Sadly it's
still macho to drink too much and
to brag abou t it. So our kids, striv-

ing to be grown up, drink and get
killed. The lamilies grieve for their
loss, but never give a thought to
the role mode l they provided
which led their kid to drtnk-c-and
killed 'em. Every kid I've known
who got ki lled while driving drunk
had drinking parents.

My parents and grandparents
smoked and drank. I was fortu­
nate perhaps in nol heeding social
pressures as much as my peers.
ThiS might have been due to my
interest in electronics and ham­
ming, which gave me an ego out­
let so I didn't have to try to look
older-to be cool-by smoking
and drinking.

Sure, I tried smoking-ugh, it
was awful. I tr ied beer ... ugh
again. The peer pressures in the
Navy were enough to get me
drinking-had a great time out in
$an Francisco, but I used trol ly
cars and j itneys, so no ecc t­
dent~ther than a busted foot
when I stumbled one night. That
got me 40 years of government
disab il ity payments-almost
worth it maybe. What happened
was the broken bone wasn't set
right, so my foot was weak from
then on.

After I got out of the Navy I
pretty much stopped drinking­
perhaps a cocktail a couple times
a year-but not if I'm driving.

This radar/jamming war will end
when we have a fair system of
speed limits . Hint: The European
system of having no speed limits
on many roads seems to produce
fewer accidents.

We 're into a phi losoph ica l

wilderness when the government
makes laws aimed at protecting
us trom ourselves . The recent
case of a woman who took drugs
which killed her newborn child
being ind icted lo r tne child' s
death leads us into a potential lor
suits against mothers who smoke,
drink, etc., during pregnancy and
thus deprive their children of intel­
ligence.

This overprotectiveness seems
to fa il when real money is in­
volved. We know tobacco kills and
maims, but we do ume about it .
We know alcohol kills and maims,
but we still encourage it. Heck,
alcohol is a major prolit center for
New Hampshire- wh ich has its
own liquor stores all ove r th e
state .

Am I suggesting prohibi tion
again? No more than I'm in favor
01 the 55-mile limit. Many think
pregnant mothers should be al­
lowed to smoke, drink, and take
drugs, all of which we know have
bad effects on their children­
many of whom we then have to
care for in special institutions. We
call th em " spec ial " chi ld ren .
Every effort shou ld be made to
make su re people know what
the results of their actions are
going to be.

We have a similar problem with
drugs. Every effort to stop their
sale has failed. II's only by educa­
tion that any real changes can be
made. As long as kids think it 's
cool to drink beer, we're going to
have dead kids and lots of busi­
ness for ambulances, hospitals,
and doctors. As long as they think

it 's COOl to do drugs, we're going
to have more dead kids. Smoking
is the best of all-with long-term
benefits for the tobacco industry
and the health care indust ry­
p lus the need for schoo ls lor
brain-damaged children . Con­
gress believes smoking is good
for the economy-and Obviously
they're right.

So, ret's say that every study
showing the 55-mile limit is killing
and maiming more than it saves is
wrong-let's say that despite
studies we decide that driving
laster will cause more accidents
instead 0 1 less. This would mean
more business for the health care
industry as well as the funeral
business-a plus.

I like that new name for doc­
tors-the health care industry.
That's like when they changed the
name of the War Department to
the Department 01 Defense. How
long before it 's renamed again as
the Peace Department? It's the
sickness business and it 'll stay
that way until we have hospita ls
that keep people healthy.

How abou t you? Are you in fa­
vor of the government making
more and more laws that force us
to do what a polit ical group thinks
is right? Should it be illegal to
smoke when pregnanl? Should it
be illegal to drink-even a lillie­
and then drive?

One more thing-I don't want to
hear that any of you have been
sending jamming signals on 10.5
GHz wi th the explanation th at ,
heck, you were just calling CO on
one of your ham bands.
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Macquarie to Australia, where the
log is prin ted out and mailed to
Jim on Nor1olk Island. The pro­
cess takes less than 2 weeks ,
co mpared to as long as ni ne
months without assistance.

OXers looking for VK0 contacts
should look fOf" Graham VK0GC in
the Brown Sugar Net. 14.309 at
0300Z on weekends.Graham also
haunts 1.83112 at O9OOZ on Mon­
days . He moves to 3.795 if he
doesn't get any takers on 160, but
he 'll return to 160 if asked, aSL
via VK9NS . Sunrise 2200Z, sun­
set0500Z,.

Graham Currie VK0GC on his re­
cent round-the-world tour, ce­
tween year-long stin ts on Mac­
quarie Island.

AUSTRALIA ) /

~ . ,,.. ,,. ,

ANTARCTICA/
Graham 's card clearly shows the location of remole Macquarie Island.

year in the face of BO-knot winds
and salt spray:'

Graham admits to some prob­
lems with his initial aSl proce­
dure. Underest imating the de­
mand for VKlJ cards, Graham
arranged a aSL mail drop with an
Australian ham. However, this
ham was not a true aSL man­
ager, as Graham had no way to
get the logs olf Macquarie until
the reuet ship docked in Novem­
ber. (Parachute drops don't work
in the up directiOn, and Graham's
tee-were telegram limit couldn't
cover his 6000 + contacts.) So the
mail piled up until Graham re­
turned to Austral ia at the end of
his one-year lour of the island, a
process that prompted many irate
letters from impatient n x ers .
" The first thing I did when I re­
turned to Australia was to spend
the next two weeks , 8 hours a
day, answering aSL cards," he
remembers.

For his second tour last year ,
Graham arranged for the cards
to be sent to him on Macquarie,
via periodic parachute drop. Our­
ing these drops, the ent ire pop­
ulation of the i sl and stand s
downwind with their back s to
the sea , hoping to stop mail
and supplies from drift ing into
the ocean . While this plan would
have eliminated abusive leiters
to the " manager," it would not
have provided a speedy reply
to the DXer; return mail would still
have to wail for the spring reo
lief ship.

Fortunately for the peace of
mind of Dxers who could imag­
ine THEIR card land ing in the
drink, Graham got an otter he
couldn't refuse from Jim Smith
VK9NS . Freed of a word limi t
on his teletype , Graham now
types his log into an error-cor­
reeting, computer-data link from

z~
7ro'(ffj@~~CQOAR'E7 l!;:!/ OSLAND

~4· '0' S

winds. A log bank shrouds the Is­
land 350 days a yea r.

Uving conditions on the island
are co mfortable for such a re­
mote location . An expanding li­
brary 01videotapes, a " bar," and
a pool table provid e some rec­
reation . Watching penguins and
elephant seals is another pop­
ular pastime. More than 2000
giant elephant seals c luster
around the living quarters. And
some of the penguin rookeries
on Macquarie hold more than
750,000 birds!

Ham Radio

The Macquarie Island ham
shack sits more than 100 fee t
above the cluster of buildings
that passes for " downtown" on
the island . The long, winding trail
up the hill leads to an excellent

x

" During the parachute drops, the
entire populetion of the island stands
downwind with their backs to the sea,

hoping to stop mail and supplies
from drifting into the ocean. "

has shared some of what life is like radio location, but please rarnem-
on this isolated Antarctic outpost ber the hill when you ask fo r
with 73 readers. skeds. The shack is equipped with

Getting to Macquarie is trou- a Kenwood TS-1 20 and Collins
ble enough . With no icebreakers JOS l linear. One minor problems:
of its own, the Au stralian gov• Lew-bane operati on interferes
emment that administe rs the is· with the island's seismograph ,
land hires a sui table ship for reg istering linle earthquakes in a
about $20,000 a day. Each No- CO pattern!
vember (late spring in the South- The antenna consists of six
em Hemisphere) the supply and 450·foot·tong wires arra yed
crew rotation ship steams three across the north . (There's not
days from Hobart, Australia, and much to work south of Mac·
drops an c hor oil the roc k y quartet) Graham connects any
coast. Hel icopters and barges pair of wires to a 6OQ.Ohm bal-
then begin ferryi ng men and un and antenna tuner. Adja-
equipment ashore , Aga in in cent wi res produce a narrow
February the ship returns with beam; other pairs produce a wid-
more supplies and to picks up er spread , Top-banders should
the scient ists who were there for note that the due-North pa ir
the summer. For the nest eight seems to worlo; especially well on
months the only contact Mac· 160 meters. The over-water leg of
qcane will have with the outside the antenna proved the most
world is an occa sional parachute d iff icu lt to erect ; hundreds o f
d rop from a C-1JO and , of course, pounds of kelp dangled lrom the
rad io. wire as they tried to raise it out of

Weather on Macquarie ....aries the ocean.
Irom cool to miserable, with tem- Why th is unusual antenna?
oeraturee hovering just above " Simple," says Graham. " It's the
freezing, frequent rain , and high only antenna that can stay up all
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ChOd Ha rris VP2ML
PO BoK4881
Santa Rosa CA 95402

MACQUARIE ISLAND VKI

lonely Macquarie Island lies
midway between New Zealand
and the icy coast of Antarctica
(see VK0GC's ost, card). A year­
round crew of 22 re searchers
and slaff inhabit the isolated is­
land , with a handful of scien ­
tists joining them for a few months
in the summer. They study c0s­

rmc rays, weather, and the up­
per atmosphere. Fortunalely tor
nxers. at least one of the per­
manent staff has been a ham
rad io operator, Graham Currie
VK0GC lived on the island for a
year , and recently ret urned 10
Macquarie after an e xtended
around-the-world tour . Graham
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Tu ntng Ind'calor

TNC·220
HFIVHF PACKET CONTROLLER

• Two rad io ports
• 7910 si ngle-chip modem
• 300 and 1200 bauds
• Enhanced command set
• Mult i-co lor status LED's
• Supports RS-232 and

TTL computers
• Active HF bandpass f ilter
• Tuning indicator opt ion

MADE IN U.S,A.

Spl it screen display Autom at ic file t ransfer protocol
On-line help sc reens . Hard disk support
Connect alarm . Full color contro l
Multiple buffers . On-screen cloc k

Program diskette and operations manual $29.95 postpaid
Demonst rat ion Disk $ 2.00

Also avail able: Digipack and Message Pack So ft ware

AMATEUR DIRECT PRICES
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TNC·200
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Cost NMOS available assembled or as a kit.

SALE PRICE FOR FULL KIT· $129.95
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"I asked Spectrum International, The
PX Shack, and Transverters Unlimited

to honestly tell me if they have had
much interest in 23-cm trensverters. "

BOVE AND BEYOND

actuate any external relays.
Even with such a system, rt

transients Irom medium- to high­
power ampli fiers sti ll pose too
much of a th reat to the GaAsFET.
Now is the time to think 01 se­
quencing the various active parts
01 your station, such as the ex­
citer , amplifier, and preamplifier.
By sequencing, I mean a system
where the oroer in which the ac­
tive stages key or unkey is always
the same, allowing small delays
between each stage to ensure
solid key-up/down. Ideally, with a
mast-mounted preampli fier and
single teedli ne , you 'd want to
switch the preamp out of the line,
then switch the amplilier to stand­
by, and finally key the VHFIUHF
exciter.

When going into receive, the
process is reversed: The exciter
drops out, the ampl ilier goes out
01 standby, and then the preampli­
lier is switched back inline. In the­
ory, all of the rl present on the line
has dissipated belore the preamp
is connected . If sequenced cor­
rectly, this should be and is the
case . But you must ensure that
the sequence is always the same,
every time.

Some common schemes em­
ploy a series 01 relays connected
in a sequence (see Fig. 1) so that
the contacts of the first connect
voltage to the coil 01 the second,
the second to the third, and so on.
This isn't a bad idea , and in the
key-up mode the relays will l ire in
the correct order. But hOw do you
get them to drop out in reverse
order? Removing the voltage to
the first relay drops all 01 the re-

Fig. 1.

market) which can create switch·
ing transients of enough power to
obliterate the device in use. It's
happened to me many times on
432 wilh a Mirage D1010N and an
AAA 432VDG in a heme-brew
housing.

If you employ such ampl ifi­
ers, either tum the drop-out delay
to absolute minimum, or select
the FM sett ing. This has no ef­
fect on the linearity 01 the amplifi­
er-they run Class AB in SSB or
CW-but disables the dropout de­
lay system. Next, disable the At­
VOX on you r t ra nsceiver o r
transverter by switching such a
circuit out or desoldering detec­
tion diodes. laStly, employ a sys­
tem 01 hard-keying with external
relays to switch into transmit and

ties. BlOw it up-no problem. Just
solder a new one in. The bad news
is that it still doesn't take much
ellort to blow one out, and tnat's
VEAY bad news lor those using
mast-mounted preamplifiers.

l et's consider a lew things that
don't mix here: How about Rf­
VOX c ircuits and GaAsFETs?
Specilically, SOlid-stale amplifiers
with rl-sensed keying (vi rtually
any 01 the major brands on the
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th is type 01 operat ion . Okay,
guys-you've convinced me. The
question is- can we get Novices
up onto 23 em to use that alloca­
tion? I'd like to hear Irom readers
on this one.

to the Novice exam. When you
compare the cost of 220 gear and
band performance, the choice is
obvious. Moreover, jf one com­
pares 2 meters to 220 or 23 em, I
can see why many say why not go
ahead with the 25 more questions
while I'm at it."

Tomwas amemberof lhe group
that worked on lhe 23-cm band
plan, especially with regard to
ATV. He was in favor of releasing
the entire band to Novices-as r
wa, - and on his enclosed South­
ern California plan he notes thai
the upper 200 kHz altha 1294­
1295-MHz segment has been re­
served lor Novice weak-signal
work. This was not indicated on
the ARRl plan, but I'm glad to see
someone took it into consider­
ation.

Both Mike and Tom raise the
same point: Why not share 1294­
1295 MHz? Indeed, considering
the highly directional characteris­
tics 01 23-cm communications,
with corresponding channel den­
sity, this makes sense. Perhaps
that 2O().kHz segment is all that
will ever be needed lor Novice
weak-signal work-if Novices are
capable 01 Of even interested in

Peter H. Putman KT28
3353 Fieldstone Drive
Doylestown PA 18901

FEEDBACK
One of the fun things about

writing this column is the reader
feedback, especially on points of
contention (whether technical or
otherwise). Back inJune, 1made a
proposal to redefine the ARAl
Band Plan for 23 cm to enable
Novice weak-signal operation in
the segment f rom 1294-1 295
MHz, shifting the narrowband FM
simplex segment down 1 MHz to
1293.00 MHz. Boy, did I get some
interesting mail on this idea!

Mike Stone WBeQCD, whO au­
thors the ATVcoIumn in 73, wrote
via a a Sl card: "Your proposal
did not consider ATV scecamers
that already occupy that part of
the band (sound at 1293.75 with
video at 1289.25). This was all
hashed out 2 years ago through
many months 01 meet ings. You
are grossly overestimating the
number of interested Novices .
Why not share 1294-12951
Please research all modes before
making such statements."

Well, there I go again! Mike, I
based this proposal on observed
activity here on the East Coast,
where the predominant mode is
SSB/CW. I admit I didn't have all
the data trom other parts of the
co untry-sometimes it takes a
column like June to get that re­
sponse. And perhaps I am overes­
timating the number 01 interested
Novices! For further illumination,
let's take a I4:xHI at comments filed
by Tom O'Hara W60AG (owner of
P.C. Electronics):

" It has been my observation
that 23 cm is a puzzle to most
hams, let alone Novices. We have
had an ATV exci ler out lor about a
year now that will work with any of
the 2J23.cm transverters with little
sales volume. At Dayton this year, Nuts and Bolts Dept.
I asked Spectrum International, With the increasing numbers of
The PX Shack, and Transverters transceivers, preamplifiers, and
Unlimited to honestly tell me il transverters coming on the mar-
they have had many sales or inter- ket using GaAsFETs, I felt it time
est in 23-cm trensverters. espe- to d iscuss the proper care of
cia lly with Novice Enhancement. same.
The answer was no." First , th e good news is that

Tom went on to say: "Gordon th e prices 01 GaAsFETs have
West [of Gordon West Rad io dropped dramatically over th e
Schools) lound that trose mter- past five years. For example, my
ested in VHFIUHF go straight to favori te all-around device-the
Technician ctass sirce it isonly 25 NEC 411 series---can be had for
more questions to take in addition as little as S1.50 in small quanti-
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Fig. 2.

" One of the most telked-ebout
radios at Dayton had to be the

new ICOM IC·900 . . . "
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Lays at once, which mayor may
not resuh in an rl spike going up
the transmission line.

A more sensible approach is to
use a ramping system , similar to
tnat used in the Advanced Receiv­
er Research sequencers (see Fig .
2) .1 Th is des ign employs an
LM3900 as an integrator, driving
four sections of an LM319 (func­
boning as a quad comparator),
which in tum actuates reed relays.
The trick is that the output from
the integrator is a linear voltage
up and down ramp. By using the
voltage dividers on the + inputs 01
each LM3900 section to set a
th reshold trigger value, they will
change state and pull in the relays
in a precise orde r . When the
vo naqe drops (key-up), the fall 01
the vonece across the - inputs is
also linear and each comparator
reverts to its original state in re­
verse order-causing the relays
to drop out accordingly.

II 's not very complicated, but it
works very well. I've used this par­
ticular sequencer with a medium­
power (3O().W) tube amplifier on
432 MHz, and had excellent ser­
vice until one 01 the reed relays
hung up. A suggestion: Use mer­
cury-wetted relays (available as
an option from AAA). They cost a
bit more, but are far more depend­
able, especially if you are switch­
ing fairly high voltages such as
tube bias. Dow-Key or similar an­
tenna relays can also create quite
a spike across the reed relay and
short it out.

A suggestion: Protect your re­
lays (and related devices) by in­
stalling diodes backwards across
the dc con. Use a hefty diode :
1N914s won't last long . I use
lN4004 or 1N4007 types here. A
.1-uF disc across the coi l is also a
good idea , and between the two
they should eliminate any high­
Voltage transients.

II you employ the AAA se­
quencer, you'll not ice lour sets of
contacts: one norma lly c losed
(NC) and th ree norm ally open
(NO). I prefer to obtain a second
normally closed relay and physj..
cauv cut the power to the preamp
belore switching the antenna re­
lay. There is an opinion that this is
unecessary-maybe so. I ten it
gave me extra protection, and the
GaAsFITs certainly lasted a long
lime, so who 's to say it d idn't
make a difference?

Another suggestion: Configure
your station so that your mast­
mounted antenna relay pulls in on
receive-not transmit. Why? In
case you lose power to the se­
quencer, the preamplifier is taken

out of the line. When not on the
air, CUlling power does the same
thing and affords extra protection
if severe thunderstorm activity is
nearby. Finally, should you man­
age to blow out the preampl ifier
anyway, you can still remain on
the air sans preamp by again cut­
ting the power to the relays.

And speaking of relays: Use
good ones! Dow4<ey types are ex­
pensive but worth it (in most cas­
es). The li ttle DK-n series can be
had at flea merxets !or about $10­
$15each and will handle 100-200
Walts up to 432 MHz. Derate
above this frequency accordingly.
The larger types will handle up to
500 W or more on 432, and the
type G oplion affords nearly 100
dB of tscraucn between the re­
ceive and transmit ports . (This
makes your kilowatt signal level
look like 100 nanowatts ettre in­
put to the preamp.)

Dayton Update: Part II

One of the most talked-about
radios at Dayton had to be the new
ICOM IC900, a unique multiband
transceiver system using an uhra­
thin control head, an interlacel
processor unit under the seat of
your car, and a second rI head!
interlace in the trunk-lined by a
fiber optic bundle. Adding a band
is as simple as buying the module

and attaching it to the rearward
interlace. The system allows du­
plex operation on any two bands
from the ccntror head, which is so
small it can go almost anywhere.

The cost to get on one band is
close to $800. Is it worth it? Could
you go with a dual-bander on 2
and 432 for less money? Wou ld

four separate transceivers for
144, 220, 440, and 1260 be the
cheaper way to go? How well does
the dam thing work, anyway .. .or
is this technology for technology'S
sake?

Good questions ... and I hope
to answer them in the next few
months. This is a radical depar­
ture from any FM transce iver
system I've ever seen, and the
only multiband system that ap­
proached it in cost and sophis1ica­
non was the tate, lamented Drake
UV-3(for 144, 220, and 440). One
thing's for certain- this will be the
most unusual review I've ever un­
dertaken. For one th ing, I don't
even have a trunk on my Honda
Civic wagon (a minor detail).

Letters, Letters

I'm just starting to get through
the backlog of mail received dur­
ing our move to Pennsylvania.
Ralph Marler K1YLO wrote in to
tell of his renewed inte rest in VHF
activity. Ralph plans to use a

Hamtronics 144-148-MHz re ­
ceive convener with a Cobra CB
rig, and is thinking of employing a
transmit converter as well. Ralph,
most transmit converters require
very little drive. It should be an
easy matter to reduce the output
01 the Cobra to obtain the required
drive-typically in the neighbor­
hood of lQ--300 milliwatts. As far
as frequency conversion goes, it
might be better to shift the LO fre­
quency on the Cobra to obtain 28­
MHz cove rage instead of 27 MHz.
I'm personally not familiar with the
Cobra unit, but a glance at the
schematic should reveal where to
make the modification.

If the Cobra employs a crvs­
talpiexer, then a new selection of
crystals and some minor bench
alignment is all that's required. I
have several friends who've done
just that to various makes of CB
radios, pUlling them up to 28.500
MHz for t o-meter work. All it took
was new crystals and a different
jocat-cscmeter frequency. After
conversion, your Cobra should
work just fine as an exciter for 2
meters as well as other VHFIUHF
frequencies. Any readers have
experience with this type 01 con­
version?

Ralph also asks if using DSB on
2 is acceptable . Aga in, mo st
stat ions are employ ing USB
exclusively on 50 MHz and
above .. . no DSB operation that I
am aware of. All multimodes for 6,
2, 70 em, etc., are equipped for
SSB only (as well as CW, FM, and
perhaps AM as well). In addition,
those using low-band transceiv­
ers with t ransverte rs are al so
employing USB.

One inexpensive way to go is
locate a secondhand Ten-Tee Ar­
gonaut, which lends itself very
well to transverter work because
its output is variable and under 5
Walts. It wil l provide USB/LSBI
CW modes to boot, runs off de
with low current requirements,
and is l ightweight as well for
portable work. You can probably
find one at a flea market for under
$200.

That's it lor this month. Next
month I' ll have a report on our trip
to Chi ncoteague Island for the
June VHF Contest, as we attempt­
ed to give out grid square FM27 to
the needy. In the near nnure I'll
also be looking at the 1C-12AT,
and comparing the IC-03ATIFT­
l09AH 22O-MHz hand-helds. Al­
so, I plan 10 look at the Cushcraft
220B 220-MHz Boomer lor weak­
signal work.

Until then, see you Above and
Beyond.•
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"Keeping the cost down overcame
any objections I may have had
concerning my complexity."

Continued from p. 52

packet compatible, but as wilh
FW I-CSCAR-12, a modem will be
required to communicate via the
RUDAK experiment.

The uplink will be 2400 bitsls
differential biphase P$K (phase
shift keying) with a downlink using
400 bitsls P$K. If you ever us­
teneo to the PSK beacon on A.Q.
10 prior to its memory loss, this is
how RUDAK will sound . More
background on OSCAR-l0's PSK
can be lound in James Miller's ar­
ticle " A PSK Telemetry Demodu­
lator lor OSCAR 10" in the April ,
, 985, issue of Ham Rad i o
Magazine . The AUDAK system
for Phase 3 C was conceived, de­
signed and buil t by AMSAT DL

Figure 2 shows the pr esen t
configuration of A.Q.10. In addi­
tion to Mode l, which is no Ioog­
er operational, the engineering
beacon has not been on, and
the general beacon has been
heard only as a steady carrier
with no telemetry. A comparison
of Figures 1 and 2 shows why am­
ateur satellite enthusiasts are re­
ally excited about the potential of
Phase 3 C.

FUJ~SCAR-12

I have received many requests
for a more detailed block diagram
of my set-up lor Mode JD (the digi­
tal transponder) Ofl board FUJI­
OSCAR·12 (Figure 3.) It may not

be preny, but it works! When I am
operating via Mode JD, it seems
like every electronic device in the
shack is involved. This is a more
complex system than most sta­
tions require, but with the excep­
tion of the G3RUH PSK modem, I
didn't need any other new devices
to complete my system. Keeping
the cost down overcame any ob­
jections I may have had concern­
ing complexity.

A few stations here in North
America are very active on Mode
JD. They are VE3JF, WB7aKK,
KA9LNV and WA8EBM. Others
have been on the air, but not as
often. Mosl stations use home­
brewed systems based on the
TAPA design or have built sys­
tems using the G3RUH modem
circuit board. The TAPA modem
kit's entry on the scene in mid­
June helped to increase activity.

Some JA (the analog transpon­
der) operation has been reported ,
but much of the time , the satellite
is recharging or in Mode JD.
When the ground control stations
complete their experiments for
software uploading, we hope to
have an operating schedule. In

the meant ime, monitor the nets
and listen for JA or JD activity.

RS

Last month 's prediction that the
next Russian hamsat will be RS10
with AS9's name is holding firm .
Sources in Europe have indicated
that the " new" RS9 may even
have three ROBOT autotranspon­
ders, one for each of the available
modes, A(2m up and 10mdown),

T (15 m up and 2 m down), and K
(15 m up and' 0 m down). We are
still anticipating a summer launch .

The older RS satellites, 5 and 7,
have been hard to lind . The bat·
tery prOblems haven 't improved.
However, assuming no further
failures on board these veteran
namsets. we can expect excellent
operating conditions in August
and December when both satel­
lites will be in continuous sunlight.
The days prior 10 and just after
these fully.illuminated periods will
also y ield good conditions for
satellite chasers.

During the other months be­
tween now and the end 01 1987,
ASS and AS7 will experience as
much as 35 minutes of darkness

during each two-hour orbit. OCt!>
ber 15th will be one of the poorest
days. It is unlikely that ground·
control stations will bother to acti­
vate the satellites even lor shOrt
periods when the eclipsing is at ns
worst.

Satellite Wave Listeners

The SWL, or Short Wave Lislen­
er , is everywhere . II you have
made many lnremattonat HF con­
tacts , you have probablyreceived
a few SWL cards. Nobody told
these folks that they had to stick to
terrestrial asos. They monitor
the satel lites too-all of them, ancl
eu modes. Who would guess that
a CW aso between Pear land,
Texas and Parkville, Missouri via
A·0 - 10 would be hea rd in
Czechoslovakia on a home-brew
receiver using a lour-element
Vagi?

When 10 meters is open, AS
downlink signals may be heard
when the satellite is many thou­
sands of mites out of range lor
uplink on 2 meters.

If you receive a card from a us­
tener . be sure to reply. These
presen t-day observers may be­
come tomorrow's participants and
contributors . On the other hand, if
you are not yet ready to transmit,
or lack the required license level
for a particular satellite mode of
interest, try listening . It's good
practice, and you may be sur­
prised at what you head.
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Constitution and By-Laws

You've got a following and
you 're not the only one checking
into your established net. so it 's
time to hold thaI first meeting .
Whal should you do lirst? This
may vary with di ffe rent ATV
groups around the country, but
you should enact a club constil u­
ucnand by-laws (our club took 7
years before gelling around 10 do­
ing it). Don't let this scare you.
Think of these as broad gUideline~

to go by and a proc lamation tha
you have formed a club. (send m,
an SASE and I will be glad to serx
you a copy or our ATV club's con
stitution and by·laws.) The ccnsu
tuucn and by-laws spell out the
purpose 01 Ihe club, the elected
officers and their duties, set mem­
bership categories and dues, etc .
You can gel as speci fic as you
want with the document. II should
nOI be taken tightly, however, and
don 't be afra id to put several
meetings into working outthe lan­
guage. If correctly written, your
constitution and by-laws will regu­
late the politics of your cl ub and
things shouldn' t get out of hand.

Meetings

The club is formed and growing,
so keep the meelings interesting
wil h as many guest speakers as
possible. Create projects and
group-sponsored undertakings .
Building a local repeal er or, better
yet. a remote transmitter is a good
start. Put out regular newsletters,
even it it is at your expense for a
while, I did this for live years and
never regrelled it-new interest
was generated throug h those
newsleUers.

Generating money is the tough­
eSI job. Members will quit smi ling
when you ask them to con tribute
their fair share towards some­
thing . I' ve come up with a lot of
harebrained ideas for our multi­
function system, and most mem­
bers gave generously along the
way. Send out tear-crt return-mail
donation forms with your newsret­
tees. Publish the callsigns of those
who co ntribute . Peer pressure
works .

Sure, you'll be nervous, but push
that awesome podium aside and
casually stand up before the
troops near your displayed equip­
ment and just talk about how you
gOI started . what equipment it
takes to get going, and wnat can
be done with the mode. Ask for
questions from the audience as
you speak-don't wait for them to
come at the end. These one-on­
one exchanges will calm you
down a bit. The nrst few minutes
a re al ways the worst. Some­
where, about two-thirds olthe way
through the presentation , you
might even start to like the authori­
ty role. There is nothing more fun
than 10 watch a ham be a " ham."

Targets

Who do you aim for in getting a
group or club started? I've been
most successful targeting in on
VHFJUHFers who are already into
RTTY, packet. OSCAR, etc.. or
who are actually building equip­
ment and antennas. Another good
sneaky tactic is to set you r sights
on a very popular individual whom
everyone seems to like and ad­
mire. This individual should be ac­
tive in all phases 01 ham activity
(Dave WBOFBP was my target
years ago, and boy did it payoff).

Try not to dO live demonstra­
tions unless you are sure they will
work . Videotapes can be used
more eloquently. There is nothing
more depressing than if during
your " live" P5 color, a-mne demo
someone yells out, " Well, yo u
should see him like that , he's only
crosstown," Some folks just don't
understand the complexity and
the challenge of ATV .Others will.

Don ' t just tal k about equ ip­
ment-put downconverters (case
open) in their hands. Many are
amazed that it takes such a little
investment to " watch" ATV trans­
missions . Recent ly , after one
such cemcnstraucn of our new
weather radar " link feed ," 18 ATV
downconverte rs were ordered
from P.C. Electronics. The timing
was right: It was spring (in time for
storms), the link had just been
co mpleted, and W60RG had a
$39 sale going on his TVC-4s. We
followed up with more meetings to
help these newcomers select or Goals
build antennas and to instruct Don't get unreanstc in setting
them in how to use the ATV ra- your club's goals. Too many well-
peater system. About half of the intentioned ATV groups want to
people }oined the club as associ- do everything " right now." You
ate members 10 get channel "ac- should take things one step at a
cess" privileges. This brought our lime. Plan out each step of pro-
total BRATS ATV Club member- gress in bui lding tne system. In-
ship to SO. If I had predicted that votve everyone in th e decision
seven years ago, they would have making.
hauled me off to Ihe funny farm. ATVfR systems in low-activity
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Speak Out

You will have to pay your dues
for a few years by giving talks and
demonstrations to all the local
ARCs and at hamfests. Most ham­
lest commillees will not charge for
a table or booth demo setup if you
go to them and explain what you
intend to do. Even if you have to
pay a little, isn't a few bucks spent
worth the chance of snagging one
or two genuine interested new­
comers?

Many of you will have never
spoken before a group before .

"How do I get started?" YOU'll see
the value in having a regular net .

Get in there on the most active
FM repeater in your area (Just be­
fore or after a Sunday night net is
a good time) and talk about the fun
you are all having with ATV. Send
you r FSTV pictures and make
comments about wh at you are
seeing on the screen across town.
Curiosity is your bait-be sure to
ment ion the simplex frequency
that you'll be aSYing to before
leaving this repeater " fishing ex­
pedition " Continue your positive
discussion-you can bet a lew lis­
teners OSYed with you. They may
not jump in and say hello, but be­
lieve me, they are listening ,

To illustrate this point, let me tell
you abou t Paut WBSRZM of East
Moline, Illinois. Paul walked up to
me at the September, 1986, Peo­
ria Hamfest and said . " Money is
no object , how do I get started on
FSTV? " Alter getting over the
shock and answering some of his
gear-buying questions, I asked
him how he knew about our local
ATV activity. He replied that six
months earlier his VHF police
scanner " locked up" on our Sim­
plex ATV frequency on two me­
ters. He heard us laughing and
having fun, night after night, de-­
scribing what we were seeing with
our at-home cameras and over­
the-air UHF TV slqnats. He could
hear the night ly chit-chat and
technical discussions of prob­
lems, antennas. preamps, and the
like. It wasn't really the visual
medium that got him to move from
" scanner listener" to act ive
ATVer, it was the " friendliness
and positive spiri t of the entire
group" that made up his mind . To­
day, Paul has a first-class FSTV
station with color ca meras , VCRs,
and the like .

TV

Step One

lei's assume you're starting
Irom scratch . You have ATV
equipment and one or two bud­
dies on UHF with you . First. estab­
lish a clear 2-meter voice operat­
ing frequency. It can be simplex or
it can be a populated repeater. If
it's a repeater, be careful not to
monopolize the system ta lking
about the visual modes- there is
noth ing more ha rmful to you r
cause than a couple renee yacking
about thei r favorite modes night
after night, preven ting others fro m
using the channel for their own
two-way communications.

Most new groups pick a simplex
channel to populate-144.340 FM
is the most widely used ATV chit­
chat spot on the a-meter dial. Yes,
FM is legal to operate down there,
and no, you won't interfere with
OSCAR communications. Many
of us switch to SSB when the band
is open and long-range communi­
cations are possible. Fig . 1 is a
map that depicts where most of
the FSTV " audio " activity is es­
tablished across the U.S. Even if
your group is only a handful of
people, establish a requtar ATV
net day and time to meet each
week . You may feel awkward
calling together such a " net" with
the same people you talk to all
week long, but the important thing
to remember is that you will start
to get new " check-ins" who have
heard of what you 're doing and
are interested in getting started.
The first time a strange callsign
jumps in on your net and asks:

STARTING AN ATV CLUB

This month, I'd like to speak
about getting an ATV club started
in your local area. When you're
trying 10 get people who are inter­
estee in Ham-TV (FSTV, SSTV.
and FAX) to "pun tocetner" in the
same direction, having an orga­
nized group or official club is very
important.

I am past president and lounder
01two clubs in my area and secre­
tary of another. I have addressed
probably 20 or 30 amateur radio
clubs over the past ten years and
h ave promoted ATV , AI T Y ,
SSTV. and FAX at meet ings, ham­
tests . and demonstrations.

Mike Stone WB00CD
POBoxH
Lowden IA 52255
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Amateur Antenna Baluns

FSTV OSO Party and DX Contest.
This is the only ATV contest of its
kind in the U.S. and it comes but
once a year. It is a week-long con­
test to make the gathering 01UHF
signals more retaxed and to better
take advantage of summertime
propagation. The contest is from
000 1 local time on Monday, Au­
gust 17, through 2400 local time
August 23. Complete rules and
guidelines were published in the
June/July and August issues of
soec-com Journal . Back by pop­
ular demand is split receive and
transmit scoring : new tor this
year is limited acceptance of re­
peater contacts (50% penalty) .
The rules are fairly complicated.
so send an SASE to lhe address
at the beginning of this column
to receive the contest rules and
log sheets.

The North American ATV Direc­
tory Guide is available from the
same address lor $6.95 ppd .
When the commercials start ap­
pearing, it's time to change chan ­
nels. Next time, details on the
Pitcairn Island Color SSTV DXpe­
dilion. See you on the tube.•

1,1"'"0 ITAftS AN 10MI i ....

NORTH AMERICAN ....... .
ATY DIRECTORY GUIDE! .

Fig. 2. The North American ATV
Directory Guide.

Fig. t. A map of FSTV " audio" activity in the U.S,

August FSTV Contest

I' d like to invite everyone who's
active on FSTV to part icipate in
the sixth annual Spec-Com Jour·
nalfUSATVS North American

areas otten are built by individuals
at great personal cost (money and
time). Once the system is up and
going, then the masses descend ,
Later on, most won't realize or
recognize the work that went into
bui lding the system . A good ex­
ample of Ihis is what' s been hap­
pening in Chicago recen tly:

Henry Ruh KB9FO, Dave Miller
K9POX . and Jack N8GKO have
been building up the KB9 FO
FSTV repeater and remote trans­
mlttmg system (439.25f426.26). II
Will be Chicago's first such unique
system. and activity 10 date in Ihe
Windy City has been prelly dead,
10 say the least. The KB9FO ATVI
A system began tesnnq a weather
radar feed (from WMAO-TVj in
late December of 1986. l egal
toucntone" control (Part 97.88) by
supporting Peacock ARC mem­
bers began in May of this year.
Initial opposi tion to this system
came largely from one individual
who objected to just about every
phase of the system. declared it
" illegal" and immoral, and even
turned in supposed violations 10
the FCC. These supposed viola·
lions were declared invalid . Every
time I hear this negative-thinking
indiv idual and his crumbling
crown of simplex authcmty on the
air, I think 01 Star Trek /I when
Spack says, "The needs ot the
many are out weighed by the
needs of the few." Don't let any­
one bully your ATV group oNot its
set goals. Try to listen to, reason
with, and and cooperated with all
involved, but if a Ihorn in the side
persists, " Beam the disease out
into space oblivion. SCally."

Antenna 2

$52.00
105

DC Operated
2 Position Relay

(inside your
shack)

DC-

Purchase trom any o f over
300 dealers nationwide

or order direct

(injects DC
onto coax)

Antenna t

$35.50 L.
... Cl05B
t.::.J 2 Position

\ o-on Coupler

I"-- ~. DCI :::: RF_ c ; • RF_
•••• ==.-

617-475-7831
.';1,

ANTENNA'S ETC.
PO Box 215 BV, Andover, MA 01810-0814

Switch All Your Antennas
Over One Coaxial Feedline

W2AU Broadband Ferrite Core Balunl

For medium po.....6r(1ooo walls RF min.) and broadbafld operation 3-40 MHZ.

W2DU Non-Ferrlle Very High Power Balun.

W2DU·HF (High Power) UrU\'DtllA
'l .8- 30MH z
'3000-9000 watts w;th 1:1 antenna SWA
'1 500-5000 watts with 2:1 antenna SWR

W2DU·VHF (Hogh Power
and E~tended Rangel

"3Q-300MHz
• 2000-400O watts wIlh 1:1 antenna SWR
'1 200-2400 watts with 2:1 anlenna SWA

This system operates from 15 to 180 MHz and handles 1250 RF walts,

Use our anlenna switching kit and eliminate excess coax runs.
Wilh this kit and a sing le run of coax, you can switch between
your antennas remotely. Use 10 add an antenna at modest cost,
or change array direction .

Other types and combinations of relays are available.
Please call or write us for more info rmation, and save on your
coax runsl

30 day MONEY BACK GUARANTEE on all products
Unadilla/Reycoflnline is now a Division of ANTENNA'S ETC.

W2AU 1:1

•SO to 50 or 75 to 75 ohms
' For dipoles, V·s. beams. quads

W2AU 4-1

"200 to SOar 300 10 75 ohms
• FOt high impedance antennas SUCh as folded
dipoles C1RCU: 256 ON READER SERVICE CARD

To request informat ional brochure , call

CIRCLE 141 ON RUDER SERVICE C"RO

$20.15
10.

12VDC
Energizer
(OptiOnal)

I ~
••
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OOKING WEST

Bifl Pasternak WA61TF
28197RooinAve.
Saugus CA 91350

NEXT IN BAND PLANNING:
THE COORDINATOR LOTTERY

Choosing who is and who is not
a legitimate amateur radio repeat­
er frequency coordinator could be
done by simple lottery illhe FCC
is forced 10 make such decisions.
Thisamounts to a warning 10 feud­
ing repea ler coordinators that's
been issued by FCC Special Ser­
vices Division Chief Raymond A.
Kowalski. II came in a telephone
interview with Ray on May 13 dur­
ing wh ich he specifically asked
that I pass along the gist 01 his
words: " If a method like erbnre­
lion cannol be found or agreed
upon and it does come down
somehow 10 the FCC 10 decide
(who is the legitimate coordina­
tor) , l'uten you how we will prcce­
bly decide-by lottery." For those
unaware, in a lottery-type situa­
tion, anyone who wanted to be­
come the recognized repeater co­
ordinator for a given geographic
area would apply to the FCC for
this privilege. Then, on a given
date, all the applicants names
would be put into a giant " hat"
and one name would be drawn as
the winner. That person or group
would then become the sole legal
coordination entity for a specific
geographic region to be recog­
nized by the FCC. Expenence as
a frequency coordinator or lon­
gevity in coordination would mean
nothing. The selection would be
by random chance.

Kowalski states that the selec­
tion "resides wit hin the locality
where the principals are, and if
they cannot come up with some­
thing locally . . , I don't know how
they can expect people in Wash­
ington to decide," He added, " I
don't think anybody would be too
happy with a decision from Wash­
ington."

But I've Been Coordinating
Repeaters for Years

Regarding longev ity as th e
criterion for determining a legiti­
mate frequency coordinator, Divi­
sion Chief Kowalski noted that this
cannot always be counted on :
" II's been our experience that
shenanigans sometimes go on
under the authority of the " old­
timer " on the block , or a new

crowd comes in and finagles con­
trol of a coordination council.
While I would agree that the es­
tablished and long-recognized co­
ord inators are the ones who
should have, and in fact do have,
a leg up, we always remain open
to the possibility that there may be
some reason by which they may
forfeit that right ."

Arbitration and the ARRL

Kowalski also indica ted that the
time has come for feuds between
long-established, newer , and
made-to-order coordinators to
come to an end. At the Dayton
Hamvention, Ray suggested that
binding arbitration might be one
way to solve the disputes. He ex­
panded on the idea by suggest­
ing that sources of such arbi tra­
tors might come from a profes­
sional arbitration service or could
be drawn from the ARRl's pool
of lawyers wh o part ic ipate in
the l eague's Volunteer Counsel
program.

It should be noted here that, to
date, the ARRL has steadfastly re­
fused to become directly involved
in mailers of frequency coordina­
tion or development of political
policies in that regard. The only
aid provided to repea ter coordina­
tion and band-planning efforts by
the l eague has been in the area of
long-term Advisory Committee
studies and board approval of a
small number of band plans, with
the proviso that local option to
these ARRl-approved band plans
always supersedes the national
nature of the plan itself. TheARRL
is also working toward the estab­
lishment of a communal data base
for information exchange be­
tween frequency-coordination en­
tities, but will nol give neen access
to it. Nor will it take any active part
in maintaining the data base other
th an pro viding incomi ng tel e­
phone access to it and physical
hardware repa ir. Based on this, it
isn' t known whether the league's
Board of Directors would autho­
rize an activity such as their Vol­
unteer Counsel acting as an " ar­
bit rator" in disputes between
frequency coordinators since this
would place the ARRl and the
lawyer acting as arbitrator in the
position 01 legal liability for the
outcome of the arbitration hear­
ing, unless both (or all) parties
involved in the dispute were first

willing to sign a " good faith agree­
ment" releasing the arbitrator
and sponsor from legal responsi­
bili ty.

Where the Problems Are

Currently, the only known dis­
putes between frequency coordi­
nation entit ies are in KansaS/Mis­
soun, California, and Alabama .
However, any decisions made by
the FCC concerning any of these
three will im pact on volunteer
frequency-coord ination ettcrts
throughout the United States and
its pos sessions. let's look at
what's happening with all three.

Alabama is the easiest to report
on, since that one has been quiet­
ly winding itself down for the past
year. All sorts of problems beset
Alabama almost two years ago
when tne then-leadership of the
statewi de Alabama Repeater
Council decided to move Alabama
to the Pacific Northwest 20 band
plan. Now, if you were to look at a
map of who is using what band
plan where, it would become im­
med iately apparent that going to
20 kHz would not be popular with
Alabama's neighbors. All of them
were already 15 kHz upright in ac­
cordance with the ARRL 2-meter
band plan . It wasn't the change to
20 kHz itself that angered a good­
ly number of repeater owners. It
was the way in which the decision
was made. It was made in a " do it
now and we'll discuss it later"
fashion.

As a result, a large number (or a
small number ... it all depends on
which side you are listening to) of
system owners decided to aban­
don the ir local council and seek
representation through the neigh­
boring CVRA-Southeastern Re­
peater Association. Not wanting
to be charged with plundering a
neighbor, CVRA-SERA put the is­
sue on indefinite hold . probably in
the hope that it would cool down
by itself. ForCVAA-SEAA, it was a
wise decision but it did not help
restore order in Alabama. FCC of­
ficials ended up doing it. Rather
than see a bad situat ion grow
worse. members of FCC Atlanta
Georgia were asked to be med ia­
tors in this affair. I don't exactly
know what was said in the meet­
ings with the rival fact ions in April
and May of 1986, but things were
worked out. As a result, the Ala­
bama Repeater Counci l is well on
its way to recovery! Oh, I still get
letters from disgruntled repeater
owners in Alabama, but these are
becoming few and far between.
Which band plan they are USing?
The last I heard was from Sam

Davis NR4A last fall . He said at
that l ime it was being left up to the
repeater owners as to whether
they wanted their system on a 15­
or 20-kHz center, If any shift in this
policy has taken place, I am not
aware of it right now.

The Californ ia issue is quite a
different matter. Rather than rival­
ry between members of a single
group, as was the case in Ala­
bama, the issues in southern Cali ­
fornia are between two repeater
coordination entities that both
claim domain over the same piece
of spectrum. Kowalski confirmed
that he had written a tetter to
Daniel Granda KA6VHC requ iring
him to provide proof that the re­
pea ter council with which he is co­
ordinated is the valid coordinator
for the 220-MHz band in southern
California. Ray explained it this
way: " At this point, Granda's re­
peater operation conflicts with
another repeater operation . The
other repeater has been coordi­
nated by the 220-SMA (220-MHz
Spectrum Management Assocta­
uon of Southern Californ ia); Gran­
da' s repeater apparently has
been coord inated by an outfit
ca lled 22().FCC (220-MHz Fre­
quency Coord ination Commis­
sion). So we have asked Mr. Gran­
da to te ll us more about hi s
coordination before we make any
final determinations about wheth­
er or not he actually does have
frequency coordination: ' The 220
Frequency Coordination Commis­
sion is a newly established coordi­
nat ion organization. Almost every
other system operating on the
1-1I4-meter band in the same
geographic area has been coordi­
nated by the long-established
220-MHz Spectrum Management
Association of Southern Califor­
nia . This group came into exis­
tence in 1979 with the dissolution
of the old Southern California Re­
peater Association into 22Q.SMA
and the Two-Meter Area Spec­
trum Management Association .
The SCRA in turn traces its ances­
try right back to the original Cali­
fornia Amateur Relay Council.
CARC was the wor ld 's first re­
peater-eoordination body, being
founded in the mid-50s. And, as I
learned just the other day, while
the CARC has not been active in
almost two decades. its corporate
charter has never been cancelled.
As such, it could easily be reacti­
vated at any time to become the
official Cali fornia sta tewide re­
peater and band-planning council
if need be, Will it be needed? Only
the FCC can answer this one. And
that brings us to the Kansas City
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the word that Americans are
seeking, then so be it!

For the record , as far as this
reporter is concerned, Part
97.113 of the FCC regulations
stinks. It impedes the very pur­
pose of the amateur service as
outlined in Part 97.1. Part 97.11 3
by ns very nature is archaic and it
should be done away with . If I
found myself in the position of
K1MAN, I would take tile same
course 01 action since, to para­
phrase once again, the lives of the
many are more important to me
than the rules of the few.

About a year ago, I was dis­
cussing this very issue with a
high-ranking FCC officia l who
shall remain nameless. His con­
tention and that of his stall was
that the ru les are so t igh tl y
written in order 10 prevent the
" ... Amateur Radio Service from
becoming the Amateur Radio
Broadcasting Service," that is, to
prevent broadcasters from using
hams and amateur stations as a
way 01 cost-cutting in the news­
gathering process.

The FCC supposedly trusts us
enough 10 give one another tests
and to police our bands for reg­
ulatory violators. Isn't it time to let
us decide what is and is not an
emergency and to act in accord­
ance with what we believe is lhe
best interest of all concerned?
If this is not tile case, then it's
incumbent on the FCC to reas­
sume testing and all phases of
regu latory enforcement. since
this so-called " trust" does not
really exist at all.

Finally, this is a view a lot of you
won't like, but read on, anyway. I
cces.oer myself to be a realist liv­
ing in a real world . This being the
case, if it ever comes down to be­
coming the "Amateur Radio
Broadcasting Service" or having
ham radio disappear altogether, I
vote for becoming allied to the
broadcast community. First 01all,
a good ly number of peop le in posi­
tions of power in broadcasting are
already licensed amateurs. The
industry has far more money and
more political clout then we will
ever have alone and would make
good allies, especially in times
when our bands are threatened,
Such as tne present! Have you al­
ready forgotten the General Radio
Docket 87-14, that FCC-generat­
ed fiasco?

I have lots more to say on this,
but unfortunately we are out of
time and space . That's all from the
soapbox this month from those of
us who write the late shift in Los
Angeles.•

My View

This editorial comment is not
in support of KHvtAN or of any
claims he may make. Rather, it is
a short essay on our times, anel
does not necessarily reflect the
views of anyone else at 73.

II is becoming very apparent
that those who write and enforce
the FCC rules have no idea of the
" real world" outside their offices,
especially the "real-live" world
of gathering and disseminating
news during crisis conditions. Be­
ing employed by a television sta­
tion and proudly allied to its news
operation, I happen to understand
whal the FCC does not, namely,
when there are people hurt and
dying in a foreign land and wro
have relatives here in America
who are worr ied about their
wel fa re, the FCC PART 97
RULES CAN BE DAMNED! The
needs 01 the many definitely
outweigh the bureaucratic needs
of the Washington few . If ham
radio is the only way to get

the connect period.
Also, per request to radio sta­

tion K1MAN from BBC London ,
CBS and I obtained all the infor­
mation we could from every avai l­
able source and passed this infor­
mation to the BBC as they were
understandably frantic about the
80 British nat ionals In San Sal­
vador and planning a British res­
cue effort for British citizens. CBS
and K1MAN were also very con­
cerned about Andy Triaz , a CBS
reporter in San Salvador who had
not been heard Irom and who was
not communicated with by CBS
untillhe following day.

Finally , since K1MAN's only
phone line was tied up lor the
nine-hour co ntact period , CBS
News staff in New York made
scores of outgoing telephone
calls with messages from San
Salvador. I am quite proud of
the very professional manner in
which both CBS and amateur
radio station K1 MAN acted in this
matter.

Baxter's reply 10 the FCC alle­
gations against him also included
a formal request for a copy of the
letter of complain t from Col. Don­
ald J. Kay and a copy 01the audio­
tape filed to the FCC by Kay with
his tetter of complaint. K1MAN
has also written to CBS Network.
Anchorman Dan Rather, to advise
him of the complaint. Unknown is
why Col. Kay lited this complaint
in the first place and what puni­
tive action, if any, the FCC may
be contemplating against CBS
News, K1 MAN, or both .

non was being used by Marc
Singer of CBS News to conduct
interviews and to gather informa­
tion concerning an earthquake in
EI Salvador.

"Section 87.110 of the FCC
rules prohibits business commu­
nications by an amateur station,
except for emergency communi­
cations. Emergency communica­
tions as defined by 97.3(w) of the
FCC rules are amateur radio com­
munications directly relating to
the immediate satety of tife 01 indi­
viduats or the immediate protec­
tion of property.

"Section 97. 113 of the FCC
rules prohibits amateur stations
fro m engaging in any form of
broadcasting. An amateur station
may not be used for any activity
directly retated to program pro­
duc t ion or newsgatheri ng for
broadcast purposes. News infor­
mation may be conveyed by an
amateur station only when all
of these conelitions are met: (1)the
event is unlorseen; (2) the news
information is directly relaled to
the event; (3) the event involves
the safety of human life or the
immediate protection of property;
and (4) the news info rm ation
cannot be tra nsmitted by any
means other than by an amaleur
station because of the remote
location of the originating station
Of because normal communica­
tions have been disrupted. If alter­
native communication fac ilities
are available, an amateur station
may not be used to convey the
information."

What the FCC Said

The Commission notified Bax­
ter of the apparent rules viola-
tion in a tetter Irom Personal Aa- Baxter Fights Back
dio Bureau Chief John B. John- In his prelimininary response
ston W3BE, based oo a letter 01 to the citation sent on February
complaint to the FCC from Col. 29, Baxter noted in part : " ... be
Thomas J . Kay of Panama City, advised that Mr. Singer at CBS
Florida. Kay wrote to the FCC News anel I were well aware of
based on his monitoring of the the rules cited in your leiter at
K1MANIIAAN operation. He won- the time of the San Salvador
cered about its legality, and sup- communicalions crisis in OCtober,
plied the FCC with a tape that 1986, and we were both taking
included "apparent instances" of pains to comply with those rules
interviews being conducted by while simultaneously providinq an
CBS network reporters using thf important public service."
facilities 01 K1MAN's station. The Baxter says that the rntcr-
Commission letter to K1MAN mation generated during the
questioning his activities is as nine-hour period that CBS News
follows : was conlinuously connected to

"We have received a complaint the phone-patch facilities at
about an amaleur radio contact amateur radio stalion K1MAN via
between your eteucn. K1MAN, an open line between Belgrade
and station HC2DZlYS1 on the Lakes, Maine, and New York City
frequency 0114.275 MHz, on Oc- was that first, the U.S. Embassy
rober 10, 1986, at approximately was completely destroyed, and
4:05 p.m. (EOn. The complainant rater.tnerewere no U.S. Embassy
provided a tape recording of that casualties. Mr Singer anel l made
contact. That recording and a every attempt to get every scrap
newspaper article you recently of information 10 confirm and
sent to us indicate that your sta- verify this conclusion throughout
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vs. the Kansas State and Missouri
State councils. Frankly, I'll need a
whole column to describe that
mess. It's a humdinger, and I will
try to explain it next month.

FCCvs.IARN

You have probably never heard
of G le nn Baxte r K1MAN , but
the FCC has . The Commission
has served him notice that his
assistance to the CBS News
Network during Ihe October,
1986, EI Salvador earthquake
may have been a violation of
FCC regulations on the use of
amateur radio for business
communications purposes. Dur­
ing the early hours of the dev­
astat ion of the tiny Central Ameri­
can nation, Baxter's International
Amateur Radio Network was
one the lew links between the
media and the earthquake­
stricken nation. In fact , during the
hours just following the quake,
there was no way for anyone to
accurately determine whether any
other means of communications
existed. Phone service to EI
Salvador existed, but service
to the destroyed portions of the
capital city of San Salvador was
wiped cut. Baxter thoughl that
he was providing a service within
the framework of the spirit 01 the
amateur rules, but now he has
been informed that his well-mean­
ing efforts may carry with them
some severe penalties.
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• Compact Size- Measures only 2 .0" L x 1 .25 " W
x .4" H for easy mounting In most radios.

• No Coding Restrictions- Unrest r ict ed use of all
16 DTMF digits.

• Multiple Outputs- For cont rol of speaker, hor n.
and call light.

• Remote Reset - Allows latching toggle function
for " on/off" applicat ions.

• Group/All Call- For f leet selective calling
applications.

• Wrong Digit Reset- Minimizes t he chance of
falsing.

CIRCLE 299 ON READER SER~ICE CARO

FOUR-DIGIT DTMF DECODER
Model 5T-800

Actual Size

AUTO-KALL AK-4
THE ALL-iN-ONE D TMF DECODER

• SE l K TIVE CAll iNGMODE 2. 30< 4 CIotJ'I Pl"",r,"--eall. '1O<JPlall--ealt call ~ a~ tn l'...-.J <4' 10 1)
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• REMOTECONTROL MOOE LW""lIlunIo<k,"lI <Ode "OIl be~ogr_ w,'hd '~....,' I'" , ~", ,•
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ou'P<J" • 0........ 3POT IIolJi con be LlS<ld w'lh ..V"'IW' • H'~ q.>o l ,'~ XI Al 'OIllrolled_
""" • Ant,-Ial~og ,",on<) - reset OfWti)' • l o"~ ( MaS ch,p' AUTa KA LL AK 4
AK ·4W · Wire\llTested Boards ' S89,95 (Plus $2 00 Stuppirrglllandlmq) G'lJ\ -
AK·4K • PCB KIts . 69.95 (Plus $2 00 StrlpplrrglHJI)dlrflr)} ~'y
AK·4H • Hardware KIt 29.95 (Plus $2 00 Shlpplrrg lHdlldllrrg) MoTRON ELECTRONICS

(Hardware enclosure, speill<er, spacers, swrrches, jaCks. LED holders) 695 W, 21s1 Avenue

NET·KALL NK·1 THE ECONOMY D TMF DECODER I:EC tuoee. Oregoo 97405
C. IIiill uM ' ond "" 10 15 "'""......1'10l4lS _ 'nggo<,," OU!WI """,on lor 5 '01 5 soo;orIlk '0 r)". III] Tel: [503J 681.2118
bum< hom, ,"Iav. etc, 0< """"'v '" ""III """'wtly 'esel . . =
NK-1W- Wlred lTested Boards - 149.95 (Plus $2 00 Shlppmql Hdlldllflr) } TlX: 650-3157002 Mel
NK·1K • PCBKits 39.95 (Plus $2 00 ShlpptlJf)lHandlllJf}} VISA I Masler Card I Check I COD

CIRCLE 12 7 ON READER SERVICE CARD

NEW DTMF DECODER

CALL TOLL FREE [800) 227-0376

5 23278 Bernhardt St., Hayward, CA 94545
e/ect:one [415]88 7-1 950. TWX 910 -383-0709

Call $
Call $
Call $
Call $
Call $
Call $
cee $
Call $
Call $
Call $
Call $
Call $

Call $
Call $
Call $
Call $
Call s
Call $
Call s
Call $
Call $

Juns
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $
Call $

Li st
$999.00
1649,00
1099.00
949.00

429/459
429/459
499.00
549.00
449.00
459.00
459.00
399.00

""",329.00

CIRCLE 272 ON READER SERVICE CARD

FT 757GX
FT·757GX Gen. Cvg. xcvr 995.00
FT-767 4 Band New 1895.00
FT-270RH FM Mobile 45w 439.95
FT-290R All Mode Portable 579.95
FT-23 RITT Mini HT 299,95
FT-209AH RM Handheld 5w 359,95
FT-726A All Mode Xcvr 1095.95
FT-727A 2Mf7OCM HT 479.95

FT2700RH 2Mf7OCtM~25~W~~~5~99'95

IC-735
IC-735 Gen, C...g, xcvr
IC-751AGen. cvs. xcvr
A7000 Gen. Cvg. Rcvr.
A7tA Gen. Cvg. RCVL
lC·27N H FM Mobile 25w/45w
IC-28A1H FM Mobile 25w/45w
IC-37A FM Mobile 25w
IC-47A 440 Mobile 25w
IC.Q4AT UHF HT
IC-48A UHF 45w
IC-38A FM Mobile 25w
IC.Q2AT FM HT
IC-1.l2AT Micro HT

,
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TTY LOOP

AM TOR is covered at some
length in the PK-232's manual,
even including thoughts by the
guru of the mode, Peter Martinez
G3PLX. Fc r tncse who have never
operated th is error-correct ing
torm of RnY, the two operating
modes, ARC and FEC, are cov­
ered, with hints which one to use
when. Starting and maintaining
CSOs, developing a unique SEL·
CAL, and use of the ARQ break-in
technique are all cove red . In
short, AEA provides enough doc­
umentat ion 10 help get you started
on what to many is an unknown
mode.

An aside, if I may. It occurs to
me at this point thai maybe, just
maybe, some more on AMTOR
may be appropriate. Is it? II you
would like to see more on this spur
ott the line, let me know. As I said ,
lack of expressed interest is at
least half of the reason I haven 't
said much on the amTORPIC
(sorry!).

Getting back to tne PK-232 ,
you have your ARC and FEC
modes, as well as selective FEC
mode. All kinds of options are
supported , whether you want to
engage in round-table, traffic , or
bulletin-type operations . Speed
is set at Ihe 1DO-baud rate leg­
islated for AMTOR operat ion .
And all kin ds 01 helpful hints
and t idbit s of infor mation are
gi ven for th is mode of ope ra­
tion. Like I said, the PK-232 just
might encourage AMTQR exper­
imentation by amateu rs who
bought it for its obvious forte­
packet- and decided to try arctn­
er opnon .

Fig. I . Weather map processed by the PK-232.

AMTOR

We haven't talked too much
about AMT OR in the past few
years, other than an overview
some time back. In part, that is
because so few of you have ex­
pressed an interest in the mode to
me, and in part it has been be­
cause 01the paucity of equipment
to run AMTOR. Well, if the latter is
true , then the PK·232 should do
much to alleviate the shortage.

ASCII

Although I don't think there is
as much ASCII ATIY around as
Baudot. this mode is supported as
fUlly as Baudot on the PK-232.
Baud rates up to 300 are sup­
ported, with the added feature of
being able to shift up or down
one step without having to spec­
ify a specific rate. Of course, the
full ASCII character set is sup­
ported, and that venerable CW 10
is even available. I should note
that this is classic seven-bit ASCII,
not the eight-bit "panty-added"
variety sometimes bounced
about, 50 noise errors may be a
prcerern. But that' s why AMTOR
was born .

simple ON or OFF command is all
it takes.

One feature I have seen no­
where else is support for the inter­
national version of the Baudot
code, CCITI ITA 1f2. Upon com­
mand , characters typed mayor
may not be translated into this in­
temeucnenv recoqnized aipne­
bet. And yes, the manual even
tell s you the d ifferences, and
when to use what.

Anyway, using this high-tech
box on low-tech Morse is tee­
sonably straightforward . Once
set to Morse mode, tile PK·232
will track Ihe receive speed auto­
matically and, if desi red , the
speed can be locked in to avoid
glitches from static crashes or in­
terfering stations. As far as trans­
mit speed is concerned , it can be

specified as anything from 5 to
99 words per minute. Incidental­
ly, at speeds under 15 wpm, the
characters are sent at 15 wpm and
Ihe spacing between characters
is lengthened toyield Ihe request­
ed speed. This is in keeping with
many code learnin g t heor ies
(right, Wayne?).

In Morse mode, characters can
be sent as typed or by the word .
and special CW groups from AS >
to SK ». and then some, are sup­
ported . In essence, runn ing
Morse on a PK·232 looks like
RnY!

and ... well , uh ... just about any·
thing the box is doing at the m0­

ment. It may be a backwards trib­
ute to the designers, in fact . mat
the one thing I needed the manual
lor the most was to understand
the damned lights!

Also on the front panel , by the
way, is a len-segment LED bar.
graph display which displays the
audio frequencies being tuned . I
assume that th is is some kind of
discriminator. A threshold adjust.
ment and a push switch lor two
rad ios complete the rather full
co m plemen t of f ront- pane l
khazzen. As I said , have a look at
the ad it you want to be impressed
by rows of LEOs.

THE AEA PK·232

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD2120B

Those of you who have been
following this column lor the past
decade or more (and. judging
from your leiters, cards, calls, and
E-mail, I know Ihat there are quite
a few) are probably qu ite aware of
my love allai rs wilh various com­
put ers. Well , a ne w bo x has
graced the shelf at WA3AJR, and
while it is a computer of sorts. I
think it would be a welcome addi­
tion to even the most compupho­
ore (arotner point for the necto­
gislS) amateur, I alluded 10 Ihe
AEA PK-232 interface unit last
month, and from what I have seen Morse
so far, it may well be the ultimate
answer to the ham wishing to en­
ter the world of digital communi­
eaton.

Lei 's have a look at some
specs, In this little box, about the
size of a sheet of typing paper and
2-112" high, is the capability to run
RTTY, Baudot/Murra y, ASCII ,
AMTOR, Morse, packet. and FAX
using only a dumb terminal or es­
sentially any computer capable of
communicating with a modem. I
won't show you a picture of the
Ihing, as I'm sure AEA is running
an ad somewhere in this maga­
zine, so if if really bothers you, go
ahead and look that up now­
sneak a peek at Ihe Iront panel
and then come on back so that I'll
have your lull attention .

About the only way 10 tell you
about this thing is to go through
its modes , step by step. Thai
way, I'll try I"I()t to lorgel anything
(although the word processor
helps me hide those blunders)
and you can sk ip paragraphs Baudot
which refer 10 modes you are not Up a nctcn is Baudot (which we
interested in. call Murray) operation. Selling the

Provisions are made on all mode 10 Baudot brings lorth a
modes to run in several interface whole slew of options. Standard
systems. Input can be either re- rates 01 45 to 300 baud are sup-
cetve audio or TIL level to an ported, which cover the spectrum
external modem. Outputs to Ihe from f30.wpm RTTY (old style) 10
radio may lake the lorm of trans- laster than I care to think about
mit audio, eilher positive- or nega- (almost 400 wpm). You can force
five-keyed line for CW, and direct LETTERS, FIGURES, send your
FSK, as wert as a modem output ceuetcn at the touch of a key, or
Additionally, for those who gel off even send a CW 10 if you like. An
on dancing ellipses, oscilloscope option that may be turned on or oil
outputs are provided as well. is Unshift On Space, which is very

There are front-panel indicator useful with COOs but annoying il
lights (LEOs) for mode, status 01 you are copying columns 01 fig-
packet , AMTOR, ASCII /Baudot . ures. as with weather reports. A
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MOOEL VSt500A ANTENNA COUPlER
The 8or\<eo & Williamson VS15CX)A antenna
eoupIer Is designed to match virtuoltv any
Ieceivel. fransmitter Of IoansceMlor in the 160
to 10 meter range ( 1.8 to 30 MHz) w;th up to
1500 wafh RF power to almOst any antet"VlQ.
including depoles. inverted vees, ..efIiCal$,.
mobile Whips, eecrre, random WIfe! and
o!tlers, fed by (X)(D; cable. ecooceo lines or
a $inOle wire A 14 bJkJn is buin in b"
connectiOn to balanced lil'l9$
FfATURES INCLUOE:

• Series porouer capacitor ccorectco
lor gfeatElf harmonic at1enuotion.

• In-circuit wattmete r IOf continuous
monitoring

• Vernier tuning for easy adjustmenl,

Front ponel switc hing o llows rapid seecteo
01 antennas, or to a n eoerotdummy load
or permits bypassing the tuner ,
()irnonsion (AppIQx). 11" wide x 13·· deep

• 6·· high
Weight 6 '>'1 10$

Prce S499·00F08 Foctory FulylOoOOOnted
for one '0901

MODEl PT2500A liNEAR AMPliFIER
The Bor\o;Elf & Williamson PT2S».to. Uneor Amplt­
lier is a comp letely self-conta ined table-top
unit desQned lor continuous SSB. CWo RTIY.
AM Of AN opera tion. Intended fOfcoverage
01 a ll amateur bonds between 18 MHzand
21 MHz. it con be readily modified lor fre­
q uencies outside the amateur bonds lor
commercial OfmilitaryappliCatoo. lwotype
3-5OOl glo$$er'M:IIoPe triodes coeoe reliability
and rapid tun-on te-oe

FfATURES INCLUDE:
• Full 1500 .....:Jtt output
• ~nel\olofk ~ lor maximUm drive
• Pressurized plenum cooling system
• OC CW'ltenna retry fa I"un-lreeoperolion
• Illuminated SoNR and power meter.;
• Vernier tuning fOf occwcte sett ings
• PH cotcot ro- graotElf harmoniC

a ttenuatiOn

Ruggedly construc ted 01proven design. this
orrcenee retects the manulacturer's cracor
otteotco to details- such as the silver-plated
tank coUlor ma ximum effic iency, Cathode
zener fuse and interno!/eJ(!ernoi cooling a re
among the protective a nd sotetv devices
employed Input and output impedances
are 50 onms
Dimerl$iOrlS: 1r: wide x 19" deep. 8"'>'1 high
Woight eo Ibs.(mipped in 3 COI1ons to meet

lJ'S leQlliremenn)

poce 52175.00 F08 foctory Plice
inCludes one year limi ted worTOnty

Coil Of wnte roctov lor ~te sceo­
ficatiOnS
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The HAZER
bring ing the rot or
and antenna down
the tower.

I I SPEC-COM

At last a convenient
and safe way to
Install and maintain
your beam.

Published 10 Times
Per Year

ByWBIDOCD
(Serving Amateur Radio Since 1967!)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RTTY, EME, LASERS,
or COMPUTERS, then you need

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN, IOWA 52255

SPECIALIZED COMMUNICATIONS
FOR TODAV'S RADIO AMATEUR!

.~ ~

The
azer"

SIGN UP TODAY AND GET 3 BACK ISSUES "FREE"!

CIRCLE 1 2 0"'1 RUDEll Sf:ItYJCE CAItO

Never Climb Your Tower Again!
Are .\ ou uncomfortable with helgbts? lias your doctor advised ) 'OU not In
climb'! Do )OU "ant to be able to insl!d1l or mai ntain )our beam in several hours
Instead of several d!d)'s?
If you answered YES 10 any of these questions then the HAZER is for YOU.
Question: "\'t'hat tnwers a re compatible wlth the JIAZERT '

Answer: There a re three IIAZER mud els 111-2, JI-J a nd II-.n fur Ruhn 20a nd 25(; . There
are t" 1I models (11-5 a nd 11-6) engfneered spt.·dficall}' for 1\Iarl in ;\,1-U and :\1-18 aluminum
row ers.

Join our growing membership at the regular $20 per year rate and we wili send you 3 back
issues (of your choice) absolutely " free" ! We also have 2 and 3 year discounts at just $38
and $56. Foreign surlace and air mail subscriptions also available, please write for
details. Add $2 .00 lor a special 19-year " master article index" issue. Allow 2-3 weeks lor
your first issue. Special TA5-8OC, Commodore 64, Apple, IBM Software Catalog Available!

Credit Clint Orders (5~ added)

48 Pages per issue, Loaded with News, Articles, Projects, and Ads.

CIRCLE 69 ON REA OEIl SERVICE CARD CIRCLE 53 01\1 RUDEll SERVICE CARD
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Packet
Did I say " packet"? Clearty, Ihe

PK-232 enables users with most
any stat ion capable of operation
on packet frequencies and a ter­
minal to enter this eKciting new
mode. As with AMTOR, there is a
101 of information in this manual
about packet, although it is not
packaged like the tutorial for AM­
TOR. Although it should sullice to
say thai the PK-232 can do any·
thing possible on packet, perhaps
some examples would be in order,

To begin with, radio data-link
rates of 45 to 9600 baud are sup­
ported , with th e default being
1200 baud. Automatic opera tion,
beacon operation, digipeater op­
eration, and auto-answer are all
easily implemented. You can set
up a list to accept or reject con­
nections from up to eight call­
signs. You can leave a message,
kind of a "Packet-c-Phone." to be
sent if someone coonects with you
and you 're not there. You can
even set your stat ion to monitor
the channel, but connect with no
one, and digipeat nothing, even if
requested.

Speaking of monitoring, the PK­
232 allows you to monitor activity
on the channel ranging from
round-table unconnected frames
to every blessed thing on frequen­
cy, even if the error correction is
wrong.

11 you're a vente. the PK-232
can provide all kinds of informa­
tion in the most revealing mode.
Different types of packet frames ,
frame numbers, and other infor­
marten are discernible.

A real-t ime clock is also on­
board , although it is not main­
tained when you power down ,
which can dale- and time-stamp
monitored signa ls.

About thai power down ... the
PK-232 has an internal battery,
made of three AA-size cells, which
maintains your callsign and de-

fault information , such as last
mode used, etc . II does not main­
lain the calendar or clock, though.
(Wort<ing on that one, guys?)

Back to packet , the PK-232
supports up to ten multiple-con­
nect chan ne ls , with channel
switching enabled on any user­
selected key . Of course , a full
display of all channels in use,
and whO is where , is also avail­
able . Who needs a ded icated
display?

All in all, the PK-232 provides
fUlly capable packel station op­
erat ion, which shOuld salisfy ev­
eryone from the beginner to the
advanced operator. For the be­
ginner, by the way, the manual
has a section that appeals to
those of us who just can't wait
to get on the air. And, when con­
fronted by the t .s-cm-ttnck book
that accompan ies the PK-232 ,
who can blame us? Anyway, a
" Quick Start " section takes you
step by step through initial test­
ing, installation , and operation
quickly and painlessly, and at­
most holds your hand if you have
problems .

FAX

As if all that wasn 't enough, the
PK-232 has two more features
that stand 10 knock me socks 011
the rest of the boxes on the shelf.
The weather map in Fig. 1 was
re ceived here at WA3AJR on
3.357 MHz, processed by the PK­
232, and printed on an Epson­
compatible printe r. The PK-232,
you see, has a FAX mode that al­
lows the reception and transmis­
sion of pictures using the FAX
technique.

Reception of FAX transmis­
sions on HF is one of the easi­
est things I've done in ham ra­
d io. All you need to do is con­
nect the printer to the PK·232,
using a supplied cable, and the
computer or terminal to the

PK-232 using the same cab le
(it'S a " Y" in case you haven't
figured that out), set the mode
to FAX, and tune in a FAX sig­
nal. Here in the East. 3.357 MHz
comes boom ing in, a nd th e
manual gives other suggestions.
lists of frequencies are frequently
published here in 73, as well as
being available on Delphi and
Compu8erve.

Data can be printed or, if a
computer which can save eight·
bit data is connected, saved to
disk for later print ing. Or, it can
be transm itted from disk or oth­
er modality, with the PK-232 able
to do all the work in that regard .
Look et thai chart and realize
that little effort went into receiv­
ing it . Remember also that not
only charts, but satell ite photos,
and even news photos (if you find
the frequencies, let me know) are
out there, all for grabs with a re­
ceiver, printer, and PK-232, then
tell me you're not impressed.
Humbug!

SIAM

Well, if that does not impress
you, this will. The PK·232 can tell
you what you're listening to. Not
with 100% accuracy , but it's a lot
better than your ears. Wilh a
mode called SIAM, standing for
Signal Identification and Acquisi­
tion Mode, and trademarked by
AEA, the PK-232 can ident ify the
type and speed of digi tal signals,
and has the Russian Cyrillic and
Japan ese Katakana character
sets as part of its repertoire.

Aller selli ng the appropriate
mode and tuning in a signal , the
PK·232 will indicate a confidence
level , such as 0.50. if it is 50%
sure, 0 .68 if 68% sure, etc., and
what it thinks the signa l is, i.e .,
Baudot. ASCII, AMTOR, noise, or
a few others. II it is a signal which
the PK-232 can print , typing " OK"
will enable reception of Ihe signal

in the selected mode. Then it 's up
to you. Now, that's got to impress
you!

Cost

I think you will agree thai the
AEA PK-232 represents an oct­
standing interface, filling a wide
range of functions in the modern
amateur station . What 's thai I
hear you asking-the price? Well,
the PK-232 lists for about $320,
and I called around while writing
this column and got varying deal­
er quotes with some under $300,
so discounts are available. Now,
before you get all hot and puffy
about that price , let me point
somethi ng out. In 1973, a brand­
spanking new HAL ST-6, a unit
which remained a standard of
comparison for many years, sold
for $360. That's $360 1973 cot­
la rs , not 1987 ecuarettest I'll
leave it to the statisticians among
you to lei me kn ow what that
would be in today's currency, but
the value for the dollar is appar­
ent. The PK-232 is some fine
piece of gear .

I'm sure thai AEA would be
happy to send you more literature ;
just drop them a nne. They've fi­
nally gotten out 01 that PO Box
they were in for years-never
could understand how they could
wort< in such cramped quarters,
anyway! Send notes to AEA at
2006 196th Street SW, Lynnwood ,
WA 98036, and don't lorget to tell
Ihem you read about it in 73's
RTTY Loop!

Hmm , look ing around the
page , it looks li ke I've about
used up my space . I have some
book s over here to tell you about
next month, then some more on
tap after thaI. Well , wit h Sep­
tember around the corner, read­
ing lor next month seems in order
to me. Don 't miss the next literary
edition 01 this individual 's rippling
RTTY Loop!.

CtRCU: 291 Oft RE.lD£lt SERV1C£ CARD

O:'\'LY VSISG 10 l'oID10RIES7
HATE lltAT monE.... SA.'ll: S\\1TCH!

THE SA....KER I~u you IIaea .11 40 m~mori" from
the froM panel!

' J ust vr- the "VOICE· button to stoop through.n
boo'"

' Board jult plup in- no modifieation. to your rill:!
'IMtalls nnd removes ;n m;nuu,o, jult like the
opti onal vo;oe oynt hesizer board

·Take . no power from baokup bRtu,ries
' l _year warranty

Note: TH E BA."lKER eannot be uoM ifyou have th~

optional voice 8ynthNiur boord installlNl

.nT S·940S OWNERS , ,"

Send check or money order for $49 .95 to:

Invent ron t..b.
P.O. 8m 1882

Brook line, MA 02146

0 01, $499 5

ladd S3.00 P / H)
NYS add 7.5% tax)

: Connect. rig t o TNC properly!
: F ron t panel ~¥n contro l.!
• So lve. HT P keying problem!!
: D irectly plugs into TNC!
: Directly plugs in to many rigs!
: Internal sp kr amp for loca l epkr!
: 110 VAC power s upply included
: Front panel T X test button!
: Works with any rig and TNCI
: No need to m odify rig lor packet !

Ask about our TNC ·3 !!
Check / Money Order / COD

(516) 764-9798
ELECTRON PROCESSING INC.
P .O. BOX 708
MEDFORD , NY 11763Ii!

PACKET WITHOUT HASSLE!
T h. BRAPPER BOX
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• Quartz Halogen
Bulb

• Dimmer
Controlled

• 12" and IS'"
Lengths

• Slot for Color
Filter

• 12 Volt
Operation,
AC or DC

• Mounting
Accessory
Options

CIRCLE 2 78 0 11I RU DER SERVICE CARD

Perform s with consisten t reliability
providi ng dimmer controlled
ill umination for late night DX'inq .

~ittlite

Credit card custo mers can order by
phone , Call : (3 13) 231 -9373

Send To :
Litti ite /CA E Inc.
P.O. Box 430
Hamburg, Ml 48139
o My chec k or mon ey order Is enclosed.
Charge : VISA 0 MasterCard 0
Acct No. Exp-l_

PLEASE PRINT CLEARLY
Name
Address
City
Stale
Phone (

Gooseneck La mps and Acceesortes

0-------------------------

Pro-am
__ . by

VALOR ENTERPRISES
185 W. Hamilton 51.
West Millon. Ohio 45383
Call Toll Free :

1·800-543·2197

-

I
~~ ,~
0_-- - ·am]
~ . - ._~

-

Qual ity, Perform­
ance and Value­
the beller Part 01
Valor!
Antennas,
Mounts and
Accessories for
Land Mobile.
From 30 to 900
MHz

CIRCLE 290 Dill READER SERVICE CARD

•
'. ' ­~~ { It'
;- .r/l L ~

'§; ,r -.. ' .rs-.' ,

YOU1LKNOW
THEY'RE

LEARNING

THEY'LL THINK
THEY'RE JUST
HAVING RJN

Carole Perry's (Dayton 1987Hom01 The Yeo,)
"IntrOduction To Amateur Radlo­
package allows children 01 all abilities
to achieve success.
Reecv-to-tecch package contains: Teacher's
Manual with 26 lesson pions, Code Practice
Oscillator for Morse COde practice.
spocecode audiocassette which follows
lesson plans,

o Any monvctec teacher can teach the program.
o Hom Radio program is used as a motivational
100110 teocf ski lls In other SUbject areas,
o 24 hour Hotline is ovcncble lor help
and questions
o High motMltlonol octsmes. romewone. lundnroeers. qezzes. & reprooucnses Included

~ di PO BOX1646M Q; 10 STATEN ISlAND.=M <zntorS ~~~t",
~ Inc.·r - =; =sh:'

and hondllng FREE)

1CHECK ON£ 0 Bill me; sdlOOI coerees only 1
(shipping and handling will be adGed)

Please send me one pockolt8 at ~lntrodu ctlon To 1
1AmoTtUr Radio" at only 199.95'""=,,,,;;;;;;=

Pltose send me additional CQdtkty
1000's at only $19.95 each $ 1

1Piton stnd me addiTional Spacecode
Qudlocasnnes 01only 10.95 tach 5' _

1
1oI<t dJSCOU'l! 01 10%""'" or<ltfS o! s ormorto! me same ""'" 1

TOTAL Ptl:ICE _

I=OflCUde kJ. eo.empl number - dpphcoblt I

1'''- 1
"""""'''''''''''''~------

I.......... 1
CfI'y SIott' _

I z,p_ Dav!,me Pnone _ I
~----_ ....
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EATHERSAT

The author 'S 1.2-meter dish mounted outside a convenient

have sufficient luel to correct lor
progressive plane errors in its cr­
bit and it was now drifting over live
degrees above and below the
equator each day. Given tne fuel
situation , there is no way they
would have been able 10 init iate
an eastward drift to a new operat­
ing station! It was also clear that
this spacecraft was not shOwing
any plane error significanl enough
to cause a shift in downlink signal
strength . The conclu sion wa s
inescapable-they must have
switched over to a new space­
craft. With that much decided, I
could make a major deduction­
sitting over 22,000 mites Irom the
mysterious bird-that it probably
bore a Hugh 's nameplate!

To understand that bit of Sher­
lockian wizardry you have to know
just a bit more about the genealo·
gy of the GOES spacecraft. All of
Ihe original SMS/GOES space­
craft had been manufactured by
Ford Aerospace. yet all the recent
operational spacecraft in the
series have been manufactured
by HughS. The two spacecraft are
almost ident ical in functional
terms but the difference is not triv­
ial. The original Ford spacecraft
transmit the equivalent of horizon­
tal polarizat ion. If you are essen­
tially north or south of the space­
craft . th e downlink signal will
appear to be horizontally polar­
ized . In contrast , the same ge­
ometry with regard to one 01 the
Hughs' spacecraft will produce a
signal that is vertically polarized. It
is important to realize that GOES
C is always a "used" spacecraft .
Almost always, failures 01opera­
nona! spacecraft Involve some as­
pecl of the complex imaging sys­
te m so that when a particular
spacecraft is evenlually replaced,
the old one is shunted aside to a
parking orbit , often wilh a perfect­
ly functional transponder. II is
Irom this pool of " used" space­
craft that candidates for GOES C
are selected since the central
spacecraft is requ ired only 10 relay
W EFAX, not do any imaging .
SInce I prefer monrtonnq GOES
C, I have left the antenna feed es­
sentially horizontal. II my predic­
lion was correct , the powers that
be had finally worked through
thei r supply of old " Fords" and
were now using a "previously
owned" Hughs with a mere hun­
dred mill ion or so mites on its or­
buat odometer!

The theory was easy to test , for
if it was correct. I would merely
have to switch the feed over to
vertical to restore my usual gain
margin. A few minutes back anne

out to the antenna and use a pai r
of headphones.

The approach I use now is
far easier. About a year ago I
purchased a set of 49-MHz two­
way FM transceivers from Radio
Shack. Similar units are available
from a number of outlets . The ra­
dios clip on a belt and feature a
headset with a microphone and
whip antenna . I simply lake one of
the units and set in up nex! to the
station receiver with the system
set on VOX. I put on Ihe second
unit, stroll out to tne antenna, and
proceed to adjust the antenna
white listening tothe resul ts. Two­
me ter radios have a tendency
to desense some satellite receiv­
ers but the extremely low-power
49-MHz uni ts present no prob­
lems.

Swingi ng the antenna a bit off
toward the east brought immedi­
ate results and I was sure tha t I
had found my wayward sareune.
The system was peaked in both
azimuth and elevat ion, but al­
thOugh the signal was pla inly au­
d ible , it was not fUll -qu iet ing!
Noise was clea rty evident at all
times-yet just a week previously
I had over an &dB gain margin
with my four-foot (1.2 meter) dish!
Although I had found Ihe space­
c ratt , it was quite clear that I
wasn't out of the woods yeti

As I finally got the old gray cells
into high gear it became obvious
tha t the GOES C I was watching
coul d not possibly be the same
spacecraft I had been moni toring
prio r to my trip. Regular readers
will remember that a few months
ago I was explaining why GOES C
signal strengths were so variable
during the course of a day. The
aging spacecraft simply did not

I

should be so where was the satel­
lite signal?

AI this point we can either fire
off a frant ic call to Washington or
engage in some productive reec­
scratching, Since we are talking
about a Sunday afternoon , the
Washington opt ion will have to
wail; I am left w ith noth ing more
than rational analysis!

The recent successful launch of
the GOES East replacement has
restored a measure of orde r to the
U.S. geostati onary program . A
new GOES E is on station and the
spacecraft that has been serving
double-duty at a position tnterme­
crate between the normal GOES E
(700W) and GOES W (135"W) po­
sitions has now been maneuvered
over 10 the normal GOES W sict .
My part icular elusive spacecraft is
GOES Central. This bird is nor­
mally parked at 1Q7°W but has
spent the last year at 114 ~W while
the entire system .....as making do

with a single imaging spacecraft.
What if they have moved it back 5
degrees east while I was palaver­
ing in DC?

I at.....ays hated dish real ignment
sessions, mostly because Ihey in­
volved so much extra work. I have
used all sorts of techniques in the
past to optimize align ment. One
gimmick was to set the ATV sta­
non camera up on the receiver sig­
nal strength meter and then haul a
TV out 10 the antenna site to watch
the meter as I tinkered with eleva­
tion and azimuth . At other times I
.....ould simply run a long aud io line

PROBLEM SOLVING

Ralph e . Taggart WB800T
602 $ . Jefferson
Mason MI48854

Shortly after the middle 01May.
I retu rned from a .....eek in Wash­
ington (paleontology at the Smith­
sonian, not satellites) to discover
that the WEFAX.receiving instal­
la tio n was delivering no ise in­
stead 01the expected satellite sig­
nal. What follows is a pract ical
exerc ise in fault isolation that be­
comes second nature to expen­
enced satelli te diehards.

Step one was to ensure that all
elements of the system were still
po.....erec up and properly Inter­
connected . Seems simple but it is
amazing .....hat can happen around
the house when you are gone for
any significant period'

Step one .....as a .....ashout-all
cables were in place and every­
thing was property supplied with
DC at the proper voltage . Step two
is a quick one-scope out the an­
tenna to ensure that it hasn't been
knocked out of alignment by a
.....mosrorm. low-Ilying UFO, or an
exuberant insulation contrac tor.
Step 2 was also a washout . Too
bad, now we have to go beyond
the simple " is it plugged in?" to
the "is it work ing?" stage!

Step three involves some basic
rf checks, The first one is easy.
Using a 137.5-MHz weak signal
sou rce such as the one in the
Weather Satellite Ha ndbook
(WS H), (3rd Edition , available
from Richard Taggart lor $12.50;
postage and handling: U.S. $1 ,
$2 elsewhere). it shou ld only
take a few minutes to confirm
that the VHF re ceiver is still
functioning .

That leaves the s-earc part of
the system , and weak-signal
sources for 1691 MHz are harder
to come by . Years ago I pur­
chased such a source from Paul
snucn a t Microcomm (14908
Sandy Lane , San Jose , CAl . I
have this source hooked to a feed­
horn and shooting out a basement
window . The whole thing is ar­
ranged so that I bounce enough rf
off our local water lower to pro­
duce a full-quietinq signal. This
approach has an advantage in
that it tests the entire 8-band sys­
tem- antenna, preamp, feedtine,
and converter. Incoming signal Photo A.
levels were r ight where they window.
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Photo B. Jack Hawkins ' (WB6WJO) scan converter-based sate/lite ste­
uoo. The 512K Radio Shack Cofor Computer 3 (lower center) handles
the imaging cec-es in conjunction with Jack's version of the WSH scan
converter in the cabinet on the left side of the middle shelf. The cabinet
at the cenfer of the middle shelf contains the slation power supply and
the station antenna control while the Hamtronics R75A custom-peck­
aged kit receiver is on the right. The upper shelf has two monitors, one
for the coouxner menu (Jeft), and the other to view the output of the scan
converter, like the large-screen monifor to the righf of the shelf unit.

the window frame or wall , en­
abling the frame to swing like a
gate , through an arc of over 90
degrees. The antenna, a Metsat
GA·4 in my case, has a horizontal
mounting tube al the back , and
this tube is secured to the horizon­
tal arm of the triangle using " U"
clamps. The clamps provide a se­
cure attachment yet permit the
dish to pivot on the mounting tube
for elevation adjustment.

Elevat ion is controlled by a
1I2-inch threaded rod from the
lower edge 01 the dish that runs
up into a fitting installed on the
angled member of the triangle.
The fill ing is a heavy-duty eye boll
with stop nuts on either side of
the rod that passes through the
eye. The length 01 threaded rod
controls the elevation of the dish
while the adjustable angle of
th e hinged triangle prov ides
the needed azimuth adjustment.
Once determined , th e azim uth
selling is maintained by another
p iece of angle slack running
from the outside end at the
horizontal member to another
hinge mounted on the opposite
side 01 the window frame or a
few leet further along the wall­
Fig. 1(b). If this piece is cut slightly
longer then nece ssary , once
inilial bearings are determined
you have the capability of read­
justing azimuth in small incre­
ments should the spacecraft 01
interest be repositioned at some
future point .

The mount , with antenna, is
shown in Photo A. The antenna
now hangs neatly on the side of
me house, well away from curious
hands, yet is easi ly accessible for
adjustment , if required. A GaAs­
FET preamp mounts at the leed
on the rear of the dish and the
signal is carried inside the house
on a 20-100t length of Belden 82 14
RG-8 loam coax. The converter is
inside with the AG-58 i-f cab le
running down to the basement
staten site. III were will ing to in­
vest in a 1OO-foot run of Heliax'" or
other Iow-loss cable, I could prob­
ably tun the signal directly to the
basement , but that is not neces­
sary in th is case .

Thi s app roac h to an tenna
mou nting is a good anematfve
where ground-mounted antennas
are out of the question due to poor
lOOk angles (trees, etc.) or where
security is a problem and where
roof mounting is impractiCal. This
particular mount has been up lor
over two years with no problems
and has withstood windstorm s
that have taken out local amateur
and TV antenna installations.

Fig. l (b). Top view of the dish an­
tenna mount showing the azimuth
brace.

The mount is des igned to
mount on a wall or winoow trame
while providing co mplete tree­
dam of azimuth adjustment over
a lmost 90 degrees. The ma in
component is a triangular frame,
shown in sketch form in Fig. 1(a).
The frame it se lf is made of
punched steel angle stock , ava il­
able at most hardware stores. A
stock length for this material is
three feel and the ve rtical and
horizontal members are made up
01 single pieces 01 angle slock.

The longer diagonal member is
made from two pieces, doubled
over most at their length. The tri­
angle is simply boned together us­
ing 114-inch hardware and no
drilling is required since the angle
stock is punched every inch on
both sides.

The vertical member has two
heavy-duty hinges bolted on, one
at the top and one at the bottom.
These hinges in turn are bolted to

.-.........­

.-_.~ .._.,-_ .._.

0 -

extremes of our Michigan climate.
This arrangement also insures
long treks out to the antenna farm
to make adjustments, and that is
definitely nol fun in the dead of
winter.

A rool-mounted antenna was
out of the question for a number of
reasons. The most important of
these is that I live in a 100 + year
old Victorian house and I won't get
up on most of the roof in the sum­
mer, let alone in the dead of win­
ter ! For a long time I did dream of
having the antenna a good deal
closer to home, if only to let me
keep my converters in the more
benign environment ot the bouse!
About two years ago I opted for a
new approach to mounting a dish,
an approach which might be ap­
pl ied by any of you, if you have a
window or wall that faces in ap­
proxunately the right direction lor
a particular geostationary space­
craft.

Fig. l (a). Side-view sketch of a
dish antenna mount constructed
ofperforated steel angle stock for
window or wall mounting of a WE­
FAX dish ,

antenna to switch from horizontal
to vertical , and voila-back in
business with a full-quieting sig­
nal and an even bigger gain mar­
gin than I had enjoyed previously!

The take-home Jesson from th is
is really quite simple, When some­
thing as complex as a satelli te
system suddenly goes out. the
key is a systematic step-by-step
approach to d iscover what the
problem might be. A complete
check of the ground station gear
should always be step number 1.
Take the checks a step at a time
and do not assume that you have
had a cataslrophic failure. ThaI is
always possible but is rarer than
you might think.

The point is, you need to be
sure before you hit the network,
either by phone or bulletin board,
with questions about what hap­
pened to sarenrte X. If there has
been a change in the status of a
particular spacecra ft , you wi tI
even tually hear about it. but if you
have to wait for the periodic infor­
mation notes, you may have torn
your system down to bare compo­
nents in the meantime! If the svs­
tem seems to check out. contact
other opera tors by phone or BBS
to confirm any possible operation
proble ms before hilling the phone
tines 10 Washington. The amateur
satellite community has a hard­
earned reputaion for rehable re­
port ing 01 system anomalies, and
we don 't want to risk that standing
by careless reporting of problems
that may exist in our hardware and
nol theirs!

By the way, a later check via the
bulletin board network confirmed
that GOES 5 (a Hughs spacecraft)
was now serving as GOES C with
all other spacecraft on station
(GOES E at 75°W, GOES C at
107"W, and GOES W at 135°W).
GOES C presently has a 0.5 de­
gree plane error which should re­
su lt in min im a l da il y signa l
changes at the moment . There is
noluel reserve lor plane changes,
however, so expect the plane er­
ror 10 accumulate with time!

An Alternative
Dish Antenna Mount

I have operated a GOES WE­
FAX install ation lor a number 01
years now, and for most of that
time I have had my dish antennas
mounted on posts out back, run­
ning long lengths 01 coax to get
the signal back to the statiOn. This
requires that I keep converters in
weatherproof boxes out at the an­
tenna site and presents serious
problems with temperature drift
with some converters, given the
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Picture of The Month

This picture is one of a set thai
was provided by Jack Hawkins of
San Bernadino, California. Jack,
who turns out to be quite a crafts­
man , has spent the tas t si x
months putting together a beauti­
fUlly matched set of gear including
a power supply/antenna control
unit . a nicely packaged Hamtron­
ics receiver, and the WSH scan

converter using the 51 2K CoCo 3
and my v ersion 4 sct tware pack·
age on EPROM .

Jack had some very compli­
mentary things to say about the
scan converter, but modesty lor­
bids me going into great detail.
Suffice it to say that he loves it and
is still amazed that it all went to­
gether with minimal hassle!

Well , that' s about it for th is
month. Ned month we are going

to embark on a two-part series
looking at a prorect that marries
both scan converters and FAX in­
to a new, integrated ,mage display
system. You are going to like this
one'

New Oatafink
BBS Service Number

The very fine bulletin board . op­
erated by Jeff Wallach lor the ben­
ent of a wide range 01satellite en-

thusiasts, is going strong and
providing an ever-widening data­
base. Many weather satellite buffs
have checked in and joined up
Since I first included the number in
the January column. The number
has been changed to (214) 394­
7438 (however, calls to the old
number are st il l being teens­
ferred). You will, however, wanllo
update your communications lite
software.•

Brasstown, N.C. 28902
MONITORING TIMES

P.O. Box 98

Subscribe Today To The
World's Leading Magazine For
Shortwave & Scanner Listeners!

Each month MONITORING TIMES. the first wide­
spectrum listener's publication and still the best. brings
you 64 giant tablo id pages o f late-breaking information
on every aspect o f monitoring the radio spectrum.

Fast-paced and information-packed. MONITORING
TIMES consistently scoops the publishing industry.

ORDER YOUR SUBSCRIPTION TODAY before
another issue goes by: only $15 per year (U.S. and
Canada) , $22 per year (foreign ) or send $1 for a sample

issue (foreign send 2 lACs).

• Interna tional Broadcasting
• Utilily Monilo<ing
• Scanners
.. Shortwave and Longwavl!
.. Satl!'llites
• ElectronicPr~
• Lisleni"'ll Tips
• Frequeoncy l.i5ls
• Equipml!fll R~.w~.~."
• News-brl!aki"'ll Artides
• Feature At1~
• E.clusivl! I nterv~s

• Insights by lhe EllpertS
• New Products
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" I don't know if Indiana Jones is a
ham, but he has that look ofa

hard-boiled, cynIcal DXpedltioner."

UN!

John Edwards KI2U
POBox 73
Middle Village NY' 1379

THE HAM'S ALL·PURPOSE,
ON·THE-ROAD SURVIVAL KIT

Ah, a ham's ute isn' t easy. A
DXpedition to a desert island one
mon th, VHF contesti ng on a
mountaintop the next. Over the
years, while on the road, hams
have been sunburned, frozen, bit­
ten , scratched, mauled, scraped,
c rushed and. in some instances.
even sbot at .

Yes. indeed, an easy life it ain't.
I oon't know jf Indiana Jones was
a ham, but it wouldn't surprise me
one bit. He has thatlook of a hard­
boiled. cynical OXpeditioner. Just
by looking at his face you can ten
that 0 1' Indy must have shoul­
dered his way through infinite pile­
ups back in the days of lubes and
amplitude modulation.

Being a bi t of an adventurer my­
self, I know it pays 10 plan wisely
when heading out into the ham's
wide world . So whenever I hit the
road, I lake along my ham's sur­
vival kit. I realize I'm not the only
ham who carries along a goodie
bag on his jaunts around the
work!, but I happen to beneve that
my kit i s except ional ly well ­
stocked, containing just about ev­
erything necessary for any possi­
ble emergency. To wit:

o Throat Spray: This is a neces­
sity. I mean, if you can't talk, you
can' t ham, right?

o Lin iment : To rub on your
hand. I mean, if you can 'I pound
brass, you can't ham, right?
o Money: II 's amazing the things
you can still do with U.S. cu rrency.
For example, it 's quite handy for
bribing various overseas officials
who may not quite understand
what you're doing with aU of that
funny-lOOking equipment in your
luggage. It 's remarkable stuff .
Highly recommended.
o Insect Repellent: An obvious
accessory when visiting tropica l
places, but handy in northern cli-

mates as well-even in winter . Al­
ter all , you never know what sort of
a hotel you'll be staying in.
a calcu lator: I don't care what
sort of a math whiz you think
you are, bring along a eatcuta ­
tor. In fact , the more exotic the
land you' re visi ti ng, th e mor e
you 'll need it . It can be murder on
the bra in total ing up all these
osos.
o Portable Computer: If you
have the room , substitute a laptop
computer lor the calculator. The
PC will help you log contacts, re­
trieve urgent messages from your
wife and Children (Daddy! Come

home! We need you!) and kill the
dull hours between band open­
ings with its games. PerSOflally, I
like Toshiba's laptops, but th e
Tandy models are good, too. To
each his own.
o Mini-Flashlight: Truly a toot
with 1,001 uses. Ever try to trou­
bleshoot a final amp in the field
on a dark, rainy night? Without a
min i-flashl ight , the only avail­
able illum inalion will be your body
as all those amps go flowing
through it.
o Swiss Army Knife: Truly a
tool wit h 1,000,001 uses: strip­
ping coax , tightening antenna
screws and opening stubborn
beer cans are only a few 01 its
applications. JUSI be sure it's a
Viclorinox and nol one of tncse

babies you see advertised in the
Sunday newspaper supplements
(they rust) .
o Pocket Camera : (O r better
yet, a 35mm camera.) What good
is a DXpedition or contest venture
without permanent documenta­
tion? I mean, who's going to be­
lieve you ever went on your urue
jOurney if you don't have photo­
graphs to prove it? How are you
going to bore the guys down at the
club if you don 't show up with a
few hundred slides? How are you
ever going to gel your mug in the
ham magazines without a cam­
era? Think about it!

o Camcorder: If you're into high­
tech consumer electronics, bring
one 01 these along. The VHCIC
and 8mm models are the most
co mpact and the only ones real­
ly worth fooling around with. A
camcorder won 't put your face
in a magazine, but the tapes it
generates will bore your buddies
even better than your camera's
slides.
o Mirror: Alt er your boat sinks,
and you're stuck on some godfor­
saken ralt, you use this to signal
for help . You know, in Morse
code, the way all pre-code advo­
cates advise.
D Binoculars: Good for spoiling
the rescue plane when it finally
does arrive . (See? The mirror
worked!)
D Sunglasses : A must in the
tropics or arctic, a big help any­
place else. Alt er all, you 're going
to be doing a lot of squint ing at log
sheets, meters, and the like, so
treat your eyes with kindness.
They're also helplul for covering
up the effects 01 last night 's beer
blast. Good, too, for eyeing girls
on the beach .

That's about it. You may have a
few other items you' ll want to toss
in (soap , toothpaste, shaver, de­
odorant, etc .), but that's up to you .
Many hams don' t necessarily re­
gard cleanl iness as a DXpedition
virtue.

I'll also leave the kit's housing
up to you . I use a couple of Hart·
mann briefcases, bUI you may
want rc use that Antenna Special­
ists plastic bag you got at Dayton a
few years back.

See you on the airport courtesy
bus!.
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THE ORIGINAL HAM SACK. Deluxe
soli padded case lor all popular eanc­
nerds with ballery packs. Three zip­
pered coropartments lor radio, anten­
na . and accessories iocloo,"g spare
battery pack . Belt loops and detach­
able shoulder strap. Tough Dupont
Cordura'" nylon. We are hams and_
knowyou will like this case . Full relund
guarantee. $12,50 includes shipping.
Frank & Linda Reed KC1 OM & N1EUR,
l SC Daniel Webster Dr., Hudson NH
03051 . BNB580

S8-220 OWNERS1-Enhance perlor·
mance-add new features. 11 step-by­
step mods whICh include: tunEld-inpul
5- and t eo-meter operation, heavy-du­
ty power supply mods. lull QSK opere­
ucn, solid-stale bias control , and many
more . Source 01 pans included. One
lime 50% rebate lor new mods subrTut·
ted and two tree updates. 10 pages of
leeh rntc on the 3-SOOZ. Order today­
$10 per copy plus $1 postage. SASE
lor info. Bob Kozlarek WA2SOO, 69
Memorial Place, Elmwood Park NJ
07407. BNB58 1

COMMODORE REPAIRS. We are lhe
largest eervee center in the cou ntry
and _ tepa,r your Commodore com­
puler within 3 '04 days. (Our prices are

CUSTOM LEATHER RADIO CASES
to- all makes of HTsiscannefS . Free
into. Alexander. Box 1556, Kilchener
Onlario N20 4P2 Canada. BN85n

CARDS . Free samples. Cards printed
on glossy white stock. Ken WA9HGE,
1075 W. 11th Steeet. Hobart IN 46342 .
BNB574

MORSE CODE COACH-IBM PC. 32
lessons included. create and save
more , Ra ndom code gro ups atsc .
Novice to Exira speeds . Practice at 15­
wpm tate spaced to speed, or test at
speed. Menu-driven with Help. Basic­
source included. Send $15 lor floppy.
G. teeccm KB6NKC, Rt. 5. Box 441,
Chippewa Falls WI 54729 BNB585.

1987 " BL OSSOMLA ND BLAST"
Sunday, September 20. 1987. Write
" Blast," PO Box 175. St. Joseph MI
49085. BNB569

WANTED: EaUIPMENT ANDRELAT·
ED ITEMS. THE RADIO CLUB OF JU­
NIOR HIGH SCHOOL 22 NYC, INC. , is
a nonp rofit organi za tion , gran ted
501 (c)(3) status by the IRS, incorporat­
ed under the laws 01 the state 01New
York WIth the goal01 using tna theme 01
Ham Radio 10 lurther and enhance lhe
education 01young people. Your prop­
erly clonatiOn would be greatly appreci·
ated and acknowledged with a rececr
for your tax -deductible donation .
Please contact WB2JKJ through the
Callbook or telephone (516)-674-4072.
24 hours, seven days a week . Thank
you ' BN8570

comprehensive, up-to-date OX infor­
mation and much more . SASE or ca ll
for samples. Box 4233W. Santa Rosa
CA 95402 ; (707}-523-1001. BNB565

COMMODORE CHIPS , We are an Au­
thorized Dist ributor and guarantee lac­
tory-Iresh, low-priced chips . 6526/
6510 ·$9 .95 ,6581-$12 .85 ,
6567-$1 4.75, 8701-$7.25 , PLAf
82S100-$12.50, 90 122512261227f
229 - $10.95 and many others, Ask
about user group-quantity pricing 24­
hour delivery .. . " THE COMMODORE
DIAGNOSTICIAN" , newly·released ,
laminated Chart lor diagnosing faulty
lC 's on C6411541 . A must for lhOse
who want to do their own repairs and
save money and down time. Relerence
Aid #4 $6,95, Reference aid #5 for
C128 $7.95 (plus poslage) . . . Heavy
Duty Power Supply for the C64
$27.95 . .Call toll lTee.(800}-642·7634
(o utSI de NY ), o r (9 14)·356· 3 13 1.
Kasara MICrosystems. Inc.• 33 Murray
Hifl Drive, Spring Valley NY l09n.
BNB529

csre. csre, RUSPRINT cere.
Quantities of 100, 200, 300, or more .
Full color Old Glofy and cartoon . Also
Parchmenl, Golden Eagle, and others,
SASE appreciated. Rusprinl , Ate. 1,
Box 363-73, Spring Hill KS 66083.
BNB532

THE DX BULLETIN provides you WIth

HAM RADIO REPAIR. all makes. all
models. Robert Hall Electronics . PO
Box 8363. San FranciSCO CA 94128;
(408r729-8200. BNB558

NI·CD BATTERIES AAJAAA $1.50 (WI
Tabs &165) each 7-eell replacement
pack to fit ICOM BP-3 case $ 14.95
each . Cells for BP 2-5-&7 $2.40 each.
Yaesu FNB-2 " Clone" Pack 522.95
each. PA residents add 6% . Add $200
S&Hlorder. Others available , wme:
CUNARD ASSOCIATES, R 0 , 6, Box
104, Bedford PA 15522. BNB557

NJ-NJ-NJ-NJ-NJ-NJ-NJ­
NJ-FINALLYI! A ham- SWL-eB­
scanner store in N.J , Discount grand
opening prices. Top performing radiO
systems lor every budget. New 1Q-me­
ter and VHFIUHF rigs. Anlenna Spe­
cialists. ARRl., Astat IC. Azden, B&W,
Belden, Bllal . Butternut, Clear Chan-­
nel , Daiwa . Diamond. Kenpro, Ken­
wood, KLM, Larsen, Mirage, Nye. San­
tee, Sanyo, THL, Yaesu, w ere, much
more Open M-F 10a.m.-9 p.m.. Sat.
10 a.m ._7 p.m . Have qualilied repair
lacll ity . Aba"s Syslems, 276 Oriental
PI., Lyndhurst NJ 07071 ; (201r 939­
0015, BNB560

SUPERFAST MORSE CODE SU­
PEREASY. Subliminal cassette. $10.
Moneyback guarantee Bahr, Dept.
73·4, 2549 Tem pl e. Palm Bay FL
32905. BN517

VIDEOCIPHER DESCRAMBLING
MANUAL- 11 5 pp._$27.45 ppd . Oak
Orion-n pp.-$22,45 ppd. Satellite
catalog$2. MlCrotronics, PO Box 2517·
L, CoYina CA 91722. BN8513

HOME·BREW PROJECTS LI ST .
SASE WB2EUF, PO Box 708, East
Hamplon NY 11937. BNB509

mod ilicat ions and improvements lor
your rig. seectme best lrom 14 years
01 genu ine top-rated FOl·Tango
Newsletters by using our new 321l8ge
Cumulat ive Index. Only $5 postpaid
(cash or check) with $4 rebate cert ifi·
cate creditable toward newsletter per­
chases. Includes tamc us Fox-Tango
Fille r and Accessor ie s Lists . Mill
Lowens N4ML (Editor). Box 15944-5 .
W. Palm Beach FL 33416 ; (305~
9587. BNB448

EUTE + CODE PROGRAMS. APPLE
II + fc /e fGS . C-64/12B . 37 modes .
Graphics; Word processor ; Menus ;
Lessons; Speed Tec hniques: Drill ,
Practice , Print. Teach, View Modes; 1­
100 WPM; Variable Sound, Character ,
Word Spacing ; and more . $49.95.
Check/MO. COO's add $2. Other Vet·
sians $14.95-44.95. $3.50 Demo Disk
gives $2 011 next ccrcnase. Write:
LA RESCO, POB 20 18, 1200 Ring
Road, Calumet IL 60409; (312) 891·
3279. BNB507

WANTED: Old Western Eleclric, RCA,
Telefunken, McIntosh, Marantz. Dyne­
co. Tannoy, AIlec- tubes, amplifiers.
speakers. Maury cceo. 11122 Atwel l ,
Hooston TX 77096; {7 13r728-4343.
BNB479

LEARN CODE on veer IBM PC (or
compalible). Commodore C.o4I12B, or
512K MaCintosh. CODE·PRO lakes
you Irom no knowledge to prolicient
copy . Speci ly computer. $10 plus $2
san . Trio Technology, Dept. 861 . PO
Box 402, Pafm Bay FL 32906. BNB490

FIND OUT what else you can hear on
your general-eoverage transceiver or
receiver. JOin a shortwave radio ttsten­
ing club. Complete information on mao
jor North Amencan clubs and sample
newsletter $1. Associat ion of North
American Radio Clubs . PO Box 462.
Northfield MN 55057. BNB464

ARTER'N'BUY

NO discounts or commissions are avaIlable. Copy must be received in
Pelerborough by the fifth of tna second monlh preceding the cover date.
Make checks payable 10 73 Magaziroe and send to- Hope Currier, 73

I

I

I

I

I

I

I
I
I

I

,------ ----- -- ,
Bai1er 'N' Buy adVertising must pertain to ham rece products or servces.
C Indlvldual lnoncommerclalj . • • • • • • • • • • • • . . . . . . • . • •. 25c per word I
C COmmerCi. , •••• __ ••••••.. .••••••••••••••••••••••• 6OCperword
Prepaymenl required. Count only the words in the le1lt. Your address is I
tree, 73 cannot verily advertising claims and cannot be held responsible
tor claims made by the advertiser. Liability will be limited to making any I
necessary corrections in the nexl available issue . Please prin t clearly or
Iype (double-spaced). I

I

I

I

I
I

I
M~azIne , WGE Center, P.t~ough NH 03458.L_ _ ~

XER OX MEMORY WRITER- parI s,
assemblies, boardS. manuals . Free
help WIth service problems. W6NTH,
80.250. Benlon AR 72015; (S01)-n 6­
0920. BNB404

HAM TRADER YELLOW SHEETS. in
our 24th year . Buy. swap, sell ham-ra­
dio gear . Publ ished twice a month. Ads
qu ickly circulate-no long wait fOf' re­
sons SASE for sample copy. $12 lor
one year (24 iSSl.les). PO Bol 2057,
Glen Ellyn IL 60138-2057. BNB412

THE DX'ERS MAGAZINE. up-to-cere.
inlOfmlll ive, interestIng, Compiled and
edited by Gus Btowning W4BPD. OX­
ec HoI1Of ROll Certifieate 2-4 . Send
for free sample and subscription infor.
malion today. PO Drawer OX, Cordova
SC29039.BNB261

OSLSto order. Varielyof styles, colors.
card stock. W4B PD cats. PO Drawer
OX, Cordova SC 29039, BNB260

MARINE RADIO: Marco ni Canada CH­
125 synthesized AM/SSB transceiver,
22 channels on 4, 8 . and 12 MHz. 125

Wang. tavec. Never used. list $1 .995.
ask ing $1,495. Stu Norwood. 70 Rte.
202 North , Peterborough NH 03458.
BNB047

aSL CARDS-LOOk good with top
quality printing. Choose standard de­
signs or lully customized cards . Better
cards mean more relurns 10 you , Free
brochure, samples. Stamps ecceecer­
ed. Chesler QSLs. Depl. A, 310 Com­
mercial , Emporia KS 66801 . BNB434

YAESU OWNERS-Hund red s 01

MILITARY TECHNICAL MANUALS
lor old and obsolete equipment. ll()..

page catalog, $5. M,lItary Techrlical
Manual Service. 2266 senesec Ave.•
long BeachCA 90815. BNB045
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ell, 228 Hibiscus CooI1, Newmarkel,
Ontario l3Y 5K9, Canada, or call (416)
474-2494 (days). BNB596

2M" .25M17OCM TRI-BAND MOBILE
ANTENNA. Austin Melro MobIle pro­
vces three band operahorl single 15­
inch vertical atop car. 562.45 with mag­
net mount. Ed. Noll W3FOJ, Sales
Rep.. P.O_ Box 75, Chalfonl PA 18914.
BNB597
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Major Cred it Cards
- We ship UPS­

Most Major Brands
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313-469-4656

283 60 South River Rd.
Mt. Clemens, MI 48045

~
•
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., "* ""'... ..-... c_c_.... FULL SERVICE.... ._>~.'0.......... CENTER._ c,c.. . _ _ _

1·.... ' · , ..- 'MOST OROERS SHIPPED SAM E DAY'

WE STOCK
Radios, Ant, Books
and Accessories

. ICOM. Kenwood. Yaesu,
..a:;c.. and Many More!! !f~3~ ..._

''' ­--­....u._
CAu. _ ••' """"

"MERfT~ I lWrnRfrlUT I l.AI&NI WEU . NYE VlKING . MIllAGE I KANTROfIIICS

Chuck Mar1in F/AB4Y. CPU A·31 6,
APO New York NY 09777. BNB594

WANTED: MIlitary radios and relaled
equipmenl . Circa: WW It. Command
and Fie ld rs sve . ARC-2, BC375,
BC223. Etc . Complete Collections
or Single SeIS. ccruece KA1 GON;
(617) 396-9354 or write: 501 Myslic
Valley Pkwy , Medrord MA 02155
BNB595

WANTED: DRAKE DSR-2 Communi- CONTESTERSl send in your log score
cations ReCiever Model 1242, (nixie with general purpose contest entry
display) in good unmodilied condil ion. forms, 70 spaces. $19/100, post paid,
Will pay extra for excellent or mint con- Free rn to: Mr. Moist, Box 2143. Elko NY
dition. Please write 10: Richard B. Pow· 89801. BNB598

/'-.... .-.....
~~

MIChiGan 6,

$7.~.

STAMP·COLLECTING HAM wants
fo riegn slamps and sl amped en­
velopes. Donna Kappenman KE' HP,
516 Melrose. Souix Falls SO 57106,
BNB591

FREE HAM CATALOG. SASE- Bahr.
Dept. 73-4, 2549 Temple. Palm Bay FL
32905. BNB592

WANTED: W.W. II, BC-654 transceiver
and F'E- l03 d yn amo tor. Er ne st
Bircher, 108 Troy o-; snoen LA 70461;
(504) 649·7425, BNB593

SWAP: Ham Radio Club patches. Sim­
pie: you send me yours; I return mine

P.O. Box 1476 ' severna Park, MD 21 146

H ats come in: ROYAL BLUE, REO, and BROWN

Best 01 eu. each cap front is CUSTOM
EM BROIDERED in a color coordinated mread .

Please send Cl'leck01money ordef.plus
5300 $h1llPin9 arll! handling per ordef
Add 50 cenlS S&H for each aotI~lQI'IiI l"".-

HAM HAT

SEND: First andlor Last Name (max 141ellersj Call (maximum 016
letters) City anoroeState (max 14 letters)

Ma- .kl6_klr~~i_a~s-. olIIes w;

WE WELCOME INQUIRIES FROM CLUBS

low: e.g., C64-$39,95). C64 Power
Supply for August only $24.95. Call
Toll Free (BOO) 642·7634 (oulside NY),
or (914) 356-3131 , Kasara MlCrosys­
lems.lnc., 33 Murray Hill Drive. Spring
Valley NY loon .BNB581

Our caps have a white ,
seamless front with
colored mesh back and
matching bill . They are one
size fi ls all , w ilh an adjustable back.

Don't be a stranger at the next
Hamfest or get together.
Display your NAME,
CAll, and HOMETOWN
on our attractive summer
style baseball cap!

WANTED: l afayette PnvaCom 3C,
525.625. or GE 581 3B. RADIO, 2053
Moha ve Dr ., Dayton O H 454 31.
BNB589

CHRISTIAN INVESTIGATOR NET
Write N9FAO Blau. 1127 West Hwy 20,
Michigan City IN 46360. Three stamps,
please, BNB590

ClACU: 162 ON ItfADER SE RVIC€ CAItO

Theor) and-.oon""iI tchemalOCS 13cable srsc-..-.el7 salelhle
sr>lOlt'1'1S . Il'lCludes 8~". BeSl ",Ie<<tnCXl • ••_. $1.95
6th Ed &ooIemeo! Only 2() pages $6.95. Eilll8!gots ..~h
Videocipht. , T~,n-ons and clooiflg mell'lOdS $12.95!;!ble TV
FUOClOOO. b'd"eclOO"il1andsecu~l1 s1stems $12 95 MOSlMMDS
Ha!1dlXlol< , For Hac. ern $9.95. Build Sale!ln, Sn1ems Vode,
1mS12.95 Ar'roj.ll$26 Summer catalog $1 ,

CIRCU: 289 ON RUOU SERVICE CARO

$3.00
BASEBALL HATS
WITH YOUR NAME & CALL

., [st QUALITY
r.'I\l 1: 1 GUARANTEED.,

;;;~ ROYAL BLUE 0
RED O

BLACK 0
st~'U $3.00 + 51.00 ..hipping & handling
Tn , Il. .P.I., t1rminf: RI.• "lI k;n .\1:-'; S6-UI
APP .se- FOR 0 ,4.1\ U :At"S

000....."
I"' OF AU SALES GO TO IV. ~m·H ·"·1

SYSTEM
!,IN ReSldenls I<ld 6 '11. S&les tax

CIRCLE 2 95 ON RUDER SERVICE CARD

WECA••V
.. COMPUTE

UNE OF LAI'SEN

NeN EL.-CTRONICS
456 Valley .oad

WMt Oranoe , NJ 07052

C1ACU 192 ON REAOER S£RVICE CAAD

MASTER MORSE CODE IN 4h LESS TIME !
~@ t hod ~Ii.in't@s t he 10 - IJ W~ Plateau

a DOf'TID ... TMI U is . ,t rT"''''Y '''$ 'Off ... W 1"llA1. 11ICO
ar......DAtiI'O

INST~UCTION ",ow OffEIiEU ON AUDIO 'UflS o .
00-11 NEW CO~PUTE ~ PIlOCRA~ FOR TilE COII~OOORE

6~ . !10th .ethOd. t u c h t he entl.e ALfN Alin,
mJ"Bt"S . PUNCTUATION and SPlClAL CNA~ACTERS

in 19 TUALS It 20 WPII .
specify Audio Tapes Cfive c •• ee t tee) ,
Floppy Di. ~ o. Cot.pu te l ca.sette .

51') . 95 ilL. "IS. includ@ 51 sales tIX)
rse .P.O. SOX 7, ASHLn,1L 62808

CIRCLE 77 ON READER SERVICE CARD
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11

72
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75

91
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page
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75
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51
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17

51
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67

The Rad io Works

RF Connect ion ..... , ....

Ross Distributing

RPI

serectcoe Corp, .

73Golden Gigahertz Contest
Moving .. . . " ....

The National Championships

Subscriptions .. , , ..... ,

Uncle Wayne's Bookshelves

Shojiki Electronics .

ssec-com Journal . , .
Spectrum Communications

Corp. . , , , , .

Spectrum International

Spider Antennas , .

Technical Systems Group .

Texas Comm Center

Trac Electronics

Tri·H Communications!

CES, Inc, .. , . . . . 76

Unadilla/Antennas Etc. 62

Unadilla/Antennas Etc, 62

Valor Enterprises . . . 69
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GLB Electronics .... , 88
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• Hamtronics, Inc. 3 1
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Jun's Electronics 65
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• Kenwood .. , 5, 6, Cov.IV
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Lunar Industries . . . . . . . 44

Madison Electronics 79

Maggiore Electronics . . 57
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279 ACE Communications 17

65 AEA .... " . . . . . . 83

1 Advanced Computer

Controls, Inc , , 91

251 Aftronics ,. , , 51

• Alinco SPECIAL INSERT 48

194 All Electronics , 72

• Amateur Electronic Supply . . 21

288 Amateur Radio School , 51

• ARRL ... " . . . . . . . . 87

• Associated Radio , , ... 23

210 Astatic Corp. " , 14

16 AstronCorp. 26

• Austin Amateur Radio Supply n
53 Barker & Williamson .. 67

41 Barry Electronics Corp. 28

213 Bel·Tek , 15

42 BilalCo, .. ,...... 44

92 Burghardt Amateur Radio , .... 8
259 California Packet Concepts 76

267 Cable Distributors 79

• CSC International, . . . . . . . 55

• CESlTRi·H. Inc. 76

157 Cleveland Institute. 51

285 Coax Plus . . . . . .. . . . . . .. . 75

174 coioreoo ccrren.cemer . 87

149 Com West Radio Systems 79

10 Communications Specialists .. 3

11 Computer Trader 89

12 Connect Systems, Inc. . , .. 1

ClE5
c ommunicat ions Electronics Specialties, Inc,
803 South Orlando Avenue
Winter Park, Florida 32789
Toll Free: 1·800·327-9956

PACKET RADIO

"You can't Loose when
you buy an ORIGINAl."

Since you can't buy a TAPA THC 2 k,t anymore, we lee l
our Uc....~ copy at the.. aes'gn 's lhe ne,t beSI
thing. Our TNC II is an EXACT copy 0.1 TAPA's w,th all
,ts jumpe's and a modem d,sconnect ,nstalled. We use
only premium components like GOLD ouar. beam IC
sodelS and a bauery socket. You'l l be assured thai
our Qu,my, R.fI'blmy, 51,1. is li ke no other.

'Slandard RS-232 compuler interface
"1200 baud FSK mode,n wlinpull1lte r
"TAPR documen tation · EASY hookup
' 12 vdc powered, CMOS available
__ - _ _ The W OALDWIDE Stand"d _

eAS SEMB L E D 169"
Includes the tollowing EXTRAS

48 hour burn·in... 1 year "replacement" guarantee
FREE SHIPPIN<,; (UPS BROWN to 48 USA Stales)

CompleteK il , .. ,. ,. , 135"
Ba'e Board and Manuals ., 31"
OPTlONS· 32 K RAM add 9"
(Inciudes version 1,1.4 solfware)
- ALL CMOS add 9"

DO N 'T FORGET - WE ALSO SUPPLY:
· IBM PC-XT~ C LON ES FR O M . .. . 579"

(Requl r.. Qflly , monitor end .oIlw,re)
· D ICK S M IT H Radio Kits

2m 440 MHZ HF(80m)
1 ~" 184" 224"

California Packet Concepts
P .O . Box 4469

Visalia, C A 93277
1·209/625-8429

Cali M·F. 5pm to Wpm PST (Collect lor o' ders)
Tele, 6503Otl7918 (via Western Union Interlacel

California addresses must add 6%
IBM is a regisfered trademark of

•

Int",nat,onal Bu,in,,, Machin<" _
Prices subject to I VISA jI

change w,thout noltee t

PHONE REMOTE Is an interface between
your home base station and your home tete­
phone line It allows operation of your home
base station from any touch tone telephone
using the touch tone pad to control PUSH·
TO-TALK. PHON E REMOTE works wi th any
transce iver, HF, VHF or UHF. ACTIVITY and
PUSH:rorALK timers are provided in case
Ihe telephone connection is lost. All opera­
lional fea tures are switch programmable.

OPERATE YOUR
HOME BASE STATION EVEN
WHEN YOU'RE NOT AT HOME

~W!
PHONE REMOTE
ItWDEL OOOOA
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1e-751A

TS-711
TS-8 11
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T5-9405

MFJ

NEW!

R·SODO
R·2000

1$·4405
15·4305

i i iii 1 i

MFJ-t270·B
MFJ·1274·B

\~IYAESU
'v Now In Stock
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TM·2550A
TH.215A TM·3530A
TH·205A
TH·21BT
TH·31BT
TH·418T

PK-232
PK·64A
PK·87

~ , . .~ ~ ..

Isopole Antennas

IC·R7000

1e-28H
1e-38A
1C-48A

IC-02AT
IC.04AT

• BUTTERNUT
HF6V-HF2V-HF4B

• cushaatt
AP8-A3-ARX·2B-215WB & More

.~
Mobile HF-6BTV-G6·144B

•~sen Antennas

• DIAMOND DISCONE ANTENNAS

• VAN GORDEN
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PEelAL EVENTS
JACKSON HOLE WY

J UL31_AUG2

Th<oI 55th annual Wyoming. Idaho. Montana,
and Utah Hammsl will ee held altha Virginian
lodge. Jackson Hole, Wyoming, Talk~n will
be on 146.52 MHz simpltlx, nckets are $1 0 al
lhedoof. Contact: WIMUB7 Hamlest. Inc.• clo
Ch8fYI Ransom KA7Qe. HC3l>-2035, Riverton
WY 82501-9354; (307) 856-1811 .

EAA AVIATION EXHIBITION
AUG 1-2

The Fox Cilias ARC will ope,ate W9ZL from
1300-2100Z August 1-2 in conjuncHon with
tho 35th annual EAA Interoahonal Fly-tnCon·
vention and Sport Aviation Exhibition . Fre­
Quencies , 7.240 and 14 .240. OSl oOSl and
SASE to Me Vande'burg! K90HR, 264 Ever­
g,oon D", Kaukauna WI 54130.

CEDAR RAPIDS 1.11
AUG 1-2

The Cedar Valley ARC is sponSOfing thlli,
Summerlest 87 at tho Cedar RapOds FMl Sea­
sons Cenler Irom 8 a,m. to 5 p .m. August 1 and
from 8 a.m. to :1 p .m. August 2. Talk·in On
. 161. 76 and .52. Features: amateur ' adio and
compuler seminars, FCC exams, eommert;ial
venOOr's, and a flea market A buffef dinner will
be held Salurday night Fees: lables $10; COm·
mercial $20 per OOolh , $15 each lhereafter,
Adm>ssion: adull $5 advance, $6 et door; slu·
denl $3 advance, $4 at door: 12 and under
eee. Banquet $10 advance. $13 at door (il
available), Contact Summerlesl 87, 2825
231'dAve., Manon IA 52302; (319) 377·2761 or
(319)362·3602,

TWINS DAY CELEBRA liON
AUG 1-2

The Cuyahoga ARC will opefale K8ZFR and
member slalions al the annual Twins Oay Ce~
ebralion from I 700-0100Z Augusl 1 and from
1700-2000Z AuguS12, Frequenc"" ± 20 kHz.
Phone: 3,870, 7.245. 14,245. 21 ,320, 28.440;
CWo 3.600. 1.050, 14.050.21,050; Novoce: 15,
40, 80 melers. Special OSl: OSL and SASE 10
CAR.S, Twins Day, P.O Box 351, Twinsbu,g
OH44087.

ANGOLA IN
AUG2

The Sleuben County ARC prasents the 281h
annual FM picnic and hamleSI 2 Augusl al
Crooked Lake . Talk·in 00 14652 and 141.81/
.21. Faarures: picnic-slyle BOO chicken, ex­
hibilors, and Vllndo!'S , Admission $2.50.

BERRYVILLE VA
AUG 2

The Shenandoah Valley ARC will sponsor
the 371h Annual Wincheslar HamfllSl 00 Au­
gusl 2, from 1 a.m. 10 3 p,m. at Ihe Clarke
Cwnly Puritan Fairgrounds, Roule 7 , two
miles _sl of Be,ryville, Vifginia. Taik4n on
146.22/,82 0( .52. F~, admlssion $4, chil­
d....n under 12 and wives Iree; tailgating and
limited tables, $5, VE exams at 9 a.m , (limited
walk4ns_must regialer by 8,30 a,m.). Con­
tact: ROb Kinsley NT4S, (703)-86g.5113; or
SVAAC, PO Box 139, WincheslerVA 22601 .

COLUMBIA TN
AUG2

The Maury ARC ia sponsoring its first indoor
annual hamfesl 8 a.m , to 4 p.m. al Amer;can
Legion POSI 19, New Nashviila Highway, eo.
lumbia TN Talk·in 00 147,721,12, RelfOsh­
ments. VE license e'ams. Fees; admissOO
$2; tab le s $5. ConlaCl: Gaorge Russell
W84J(;R, Box 832,Columb<e TN 38402: (813)
oee-osrr.

FISHERS ISLAND SOUND NY
AUG2

The Tri.(; if)' ARC will mounl its lourth annual
eXpedition to Aat Hammock Island in Long
Island Sound on Sunday. 2 August KAIBB
will operate from 1300-2000Z in the IowtIr 20
kHz phone and CW 40, 20, and 15 meter
bands and (hopefully) ee cenler Of tile 40
mete, Novoce bancL OSL : Tri.(;ily ARC, P.O,
Bo. 686, GmtonCT0834O,Conlacl: Bob oee-

fel KA1BB, 8 Willow Lane, East Lyme CT
06333: (203)739-8016 or (203) 446-7325.

VALPARAISO IN
AUG2

The Porter Coonly ARC prese"'s the North­
wast Indiana Ham!est and Compuler Fair Sun­
day, August 2 at lhe 49'e r Driva-In Theater,
Roote 9 , north of Valparasio, Indiana. Talk -in
on 146,175/,175 MHz and 145,45/144,950,
ceiee open at 7 a.m.: 6 a.m, for vendors. Ad·
mission: $3,50 per pe r$On (under 12 l'ee)
ceotece Rich Slahl K9LBO, P.O, Box 1782,
Valparasio IN 46383,

WEST MIFFLIN Poll
AUG 2

Too 50Ih Golden Hamfest oIthe South Hills
Brass Pound",s and Modulal0rs ARC of Pitts­
burgh PA will be IIeId On August2 on too south
campus 01 Communily College of Alleglleny
County in Wast Mifflin PA , Talk·in 00 146.131
.73 or 146.52. Special-event stalOO freque...
ces to be announced. Conlact Doug Wilson
WA2ZNP, 1850rchard Avenue, Emsworth PA
15202

CANTONOH
AUG 3- 7 and AUG 8-9

The Canlon ARC will ope,ate special event
sla tion W8AL 10 celebrale the Pr<rFOOIball
Hall of Fame Greatast Weekend Augusl ;}-7.
2200-0200 UTC and AuguSI8-9, 1700-2300
UTC. Frequencies' SSB 7.270 14.270: CW
7,060 14.060 . RTTY and Nov>ce ope ration
possible Unfolded certificate: OSL and 9.12
SASE wrth 2 units 01 first class posla911: folded
certilicala: aSL and SASE '1010 Randy
Phelps KD8JN, 1226 Qelverne Ave" SW. Can­
tonOH44710.

AUSTIN TX
AUG 7_9

The Ausli n ARC and Ihe Auslin Repealer
Organization ere sponsoring the Austin Su......
merfast August 7-9 at the Villa Capri MOlor
Hotel, 2400 North Inlerstate 35. The event
hosts the summa' meeting ollhe Texas VHF·
FM and is also lha ARRL Wesl Gulf Conven­
lion. FeatufOs: !Iea marl<et, dealer eXhibits,
ARRL forum, techn>cal program, transm itte,
hun!. VE exams for auctasses, barbeque, and
Woolf Hong ceremony. Fees: pra-,eg islrahon
$5, $7 al coer under 15 free , Barbecue: $9
(requires pre-reg istralion). Swapfest tab"'s :
$5 each (limit th,ea) Contact: Joe Makeeve'
(512) 345-0800,

INDIANAPOLIS IN
AUG 1_23

Station W9PAX (W9 Pan Ame'ican Ten) will
be operational during tlla Tenth Pan·Ameri.
can Games being held in Ind ianapolis August
7-23. The special evenl station will beg in ce­
eral ion on an unscheduled basis dunng May,
and will beoperalional !rom 0001 UTC. Augusl
1102359 UTC, August 23. Operation: 30 kHz
up from lhe bcnom ofeach band, 1.8-28 MHz
lor CWo SSB around 1,850, 3,850, 7,250,
14.250,21.350, and 28550. OSL : QSL and
SASE to W9PAX, Box 18495, IndIanapolis IN
48218·0495 USA. Cartificale ; for working
W9PAX on three diffe,ent bands: wo'k ing
W9PAX once and one alalion lrom anylhree 01
Ihe part;cipaling Pan·American nations: or
working W9PAX once and lhree Indiana sta'
tOOs, eartificata: OSL, SASE, nst 01cooracte.
call, date. and time to same address. Conlact'
Cornelius M. Head WB9Z0E. 9046 Mercury
De., Indianapolis IN 46229; (317) 263-5281 0(
(317) fl96.2792.

AMARILLO TX
AUG 8_9

The Panhandle ARC's 13th Annual Golden
Spread Hamlest will be held at lhe Qualily Inn
of Amarillo, 601 AmarilloBlvd. Weslbeginning
al 9 a.m. bolh Saturday and Sunday, Fees:
pra-regislralion $5, al door $6 ; tables $5 each .
F"alures: VE testing. commercial distributors,
dealers, and flea markel. Contact PARC
Hamlesl, Box 10221, Amarillo TX 79116.

ESSEX JUNCTION VT
AUG8_9

The Bu'lington ARC will hold its annual
hamfest on Augusl 8-9, all da~ both days. at
the Champlain Valley Fairgroonds in Esse.
Juocncn VT. Talk·in on 146.34/.94, Fees: ad·
mission $4 U,S, or $5 Canad ian, under 12
lree, Conlacl; Barb Kimball N1DLE, 1 Sun·
down Or., Willisloo VT05495; (802)-878-5555,

GLENWOOD SPRINGS CO
AUG8

Ski Country ARC will host ils 61h Annual
Hamfesl in conjunction wilh lhe corc.eec
Council 01 ARC SUmmer meeting at lhe CM(;
Build ing , 1402 Biake Avenue Irom 9 a,m. to 3
p,m. Talk·in 146,07./67, Free admIssion.
Fees: tablas $5. VE exams 9 a.m. Features;
videolapes, packel and AMSAT demos, HF
station on air, Contact: Bob Ludtke K9MWM,
4{l6 Yale Cifcle, Glenwood Springs CO 81601,
(303) 94S-8722.

FLEURIMONT QUEBEC
AUG 9

Fleurimo"" Ouebec celebrates rts 501h an­
nive'sary. Sialion VElFMA will operate Au­
gusl9 1400-0200 UTC on bands 14,155 and
3.765 MHz ± ORM, Certilicale: before sec­
temcee9: SWls waicome,Cert if;ca te Informa­
tion, VE2FQX, 1866 ch . Galvin Fleurimont,
Quebec. Canada J 10 3Gl ,

GEORGETOWN KY
AUG 9

The Bluegrass ARS is sponsoring the Cen­
tral Kenlucky ARRL HamleSl Sunday, August
9 lrom 8 a.m , 10 4 p.m, al SCOll County High
School , Longlick and U,S. Route 25 in
Georgelown, Talk·in on 148.16/,76 repeater
Features' lechn>cal forums, ueeeee e.ams.
commercial exhibils, and flea markel. F~,
$5 in advance. $6 al gale,Conleet: B ill DeVore
N4DIT, 112 Bri9adoon Parkway, Laxington
KY40503.

'"AUG 9

Too 8th annual Granl County ARC hamlasl
will be held al the 4-H Fairgrounds, Sunday,
August 9 beginn ing at 8 a ,m, Fees: $3 ad­
vance, $4 at gate. Tables: $4 inside, $2 flea·
market. contact: SASE 10 B'ooks Clark
WB9EAP, 2202 South Boots Sl., Marion IN
46953.

ST, CLOUDMN
AUG 9

The SI Cloud ARC Hamfest is being held
August 9 al the Whrtney Senior Cit izens Cen­
tar. Tal k-in on .341.94 primary , ,615/.015 sec­
ondary. Fees: $3 firsl tidel, $2 add ilional lick·
ets. comecr SCARC, Box 141. St Cloud MN
sssoz

WARRINGTON PA
AUG .

The Mid·AHantic ARC is holding rts annual
hamlest !rom 8 a.m 10 3 p.m. at ee Buds
Coonly Orive-In, Roule 81 t , Warr inglon. Talk·
in WB3JOE/R. 14766J.<160( 148.52. Fees: $3
admission, $2 each lailgele apace. Contact:
John Bartholomew WB3ELA. MARC, 203
Second Ave., Broomall PA 19008; (215) J56.
7197.

WILLOW SPRINGS IL
AUG 9

The Hamlesters Radio Club is hOlding its
sard annual hamfasl al Sanle Fe Pa,k (9151
and Wolf Rd,). Featu res, vendors, ARRL and
FCC tables, 'effOshmenlS, Fees : $3 in ad·
vance . $4 at gata. For tickets: check and
SASE 10 John Schipitsch W9BNR, 13058
Finch Ct: , locl<pon Il60441. General intorma­
l ian: (312) 4O~1043.

AKRON OM
AUG 10- 15

Special events slalion W8VPV will be epee­
etec al lhe AII·American Soap 80. Derby by
the Cuyahoga Falls ARC Monday~Friday,

2200-03001 and Salu'day, 1100-20001. F.....
quencias: 3,860, 7.230, 14.240, and 28420
Certi!icata: Large SASE to WBVPV, P,O. Box
614 , Cuyahoga Falls OH 44222,

SPANISH FORK UT
AUG 12-1 5

Constitutional Commemoralive Flen.

uezvcus Encampment. The Utah County
ARES and lhe Utah Nabonal Parks Council
will be ope'aling station K2BSAl7 from 18OOZ,
August 12 to 06001, August 15, Frequencies:
CW: 7,040. 7,125 , 14.040, 21040. and
2\.140: phon"': 1 .245. 14210, and 21310.
CommemoratIve OSLo SASE 10 NR7P, 376
North 52OWesl , Ame,ican Fork UT 84003,

GREEN BAY WI
AUG 15

The Green Bay Mike and Key Club's Sum·
me' Swaplest is being held al too Communily
Serv>ca Cenlar, 1673 Dousman SI. beg inning
at 1 a.m (sellers 6 a.m.) . Talk·in on 147.72/.12
and 147.961,36, Fee: $1 admission, Featu'es;
eleclronic equipment componenls tor hams,
computer hobbyisls and e'perimentefS, old-­
time radio, and more. Tablas, (by reservations
only) $5; send SASE with name, call , address.
and check to: Grean Ba~ Mika & Key Club, c/o
Calhy Strommen K09WO, 1500 Main St.
Green BayWI 54302 , TestIng: pre-registaf by
July 15, walk-ins accepted (musl have original
license and phol0 1,0, ); Contact : Larry Siebers
KD91A, 7017 Wayers Rd.•Freedom W15413O:
(414) 7tlfl.3823.

POMONA Coil
AUG 15

The Tri--Count~ ARA 1987 Hamlest will be
held on Augusl 15, hom 7 a.m. to 3 p.m. at
Palomares Pa,k at Arrow Highway, in
Pomona,Fees: lables non·membe<s $5 ,mem·
bers $2, FCC exams g iven by Frank Weslphal
KF6E, ccreect. Eugene HoalzleK6PMC. 1071
Vanderbi~, Claremont CA 91111: (714)·624.

""
RHINELANDER WI

AUG 15

The Northwoods ARC/ARES is sponsoring
the 1967 Swaplest at Soulh Pafk School be­
ginning al 9 e.m. Talk·in on 146,341,94,F~:

$1 adm ission . ConIact: Len Bauman K9AMN,
1312 Dorothy St .. Rhinelande' WI 54501 ;
(715) 36g.3296.

HUNTSVILLE AL
AUG 15_16

The Huntsv.lle Hamlesl and the ARRL Ala­
bama Stale Convention will be held al the Von
Braun Civic Cenler, 700 Monroe St. Irom 9
a.m, to 5 p.m , August 15 and 9 a,m. to 3 p,m .
August 16, Tal k·in On ,341,94. Fees: free ad­
mission, parking $2. amaleu' e'ams $4 (bring
copy 01 hcense. identif icatIon with photo)
Contact Gwin Givens (205) 883-2760 0' Don
Tunshll (205) 536·3904,

PIPERSVILLE Poll
AUG 15_16

Tha South Jersey Rad.., Association KlAA
will operate from 1400Z August 15 to 2100Z
Augusl 16 to helpcommemorale the 75th An­
niversary 01 the Sea Scouting Program of me
Boy Scoutsol Amer>ca, Frequenclas: Low end
of 75, 40, 20, and 15 meter general phone
bands and tnreerer Novice band aSL: SASE
10 SJRA, PO. Box 1026, Haddonfield NJ

""" GEORGETOWN DE
AUG18

The 3rd Annual Delmarva Hamfesl w,1I be
held at Delaware Community College, Del 18
from 8 a.m. to 4 p.m Tal k·in 147.075. Exams
offered . Fees: inside tables $5; tailgate space
$3. Contact: Oelmarva Hamlesl. Roole 2, Box
244G. Georgetown OE 19941,

LAFAYETTE IN
AUG 16

The Lalayelte Ham!est WIll be hekl at lhe
Tippecanoe Coonly Fairg rounds,opening at 5
a.m, Indoor sill up 5-8:30 p,m . Saturday, Au­
gust 15. Contact: Michael Collison KA9IHB,
111 South 7th S1., Lalayette IN 47901·t628.

RICHMONDCA
AUG16

Too EaSl Bay ARC will commemorat", Its
40th anniversary and annual picnic operating
W6CUS 1900-2300Z Augusl 16. Frequen·
ces: sse 1.290,14.430; CW 1.125 ,14.065
MHz. WGCUS-ltnple port connections woll be
accepted from 1500-18:ooZoo 7,093. 144.97 ,
and 223.58 MHz. Commemorative Certificala:
OSL and SASE to EBARC, Inc ., P,O. Box
1393, EI CerritoCA 94530 byOctobe' 16, •
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CIRCLE 30 ON READER SERVICE CARO

AMPHENOL SPECIALS
PL-259 silver - $1 .00 ea.
PL-259 nickel - $ .75 ea.
UO-210 reg . - $2. 50 ea.
UO-210 fitted - $3 . 25 ea.

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL

***** NO COD 's PLEASE *****
CALL TOLL FREE

1-800-USA-9913
i n NJ 201-887-6424

11 0-4 Route 10
East Hanover QEP's
N.J . 07936
* * ** SAME DAY SHIPPING ****
TNX J IM N20KW & BI LL KA2QEP

QEP's
LAST CHANCE SALE

GENUINE

BELDEN 9913
500 ft Roll $175.00
cut lengths @ 37¢/ft.

ICOM DAY
presented by

~~ VHF~..J __
COMMUNICATIONS

9 15 North Main Street
Jamestown, New York 14701

(7 16) 664-6345

Wesle rn New York 's finest
Amate ur dealer at the

"THE" Cable for 144 & up
LOW LOSS +plus+ LOW COST

LIMITED SUPPLY - ORDER NOW

BATAVIA HAMFEST
SUNDAY, JULY 12th

at the Alexander
Fireman's Grounds

Rt. 89. Sout h of Batavia. NY

WIN!!! IC-u2AT
plus hourly prizes
No p u rchase necessary.

1COM person ne l on hand to
answer your questions .. .

SPECIAL PRICES
ON ALL

ICOM EQUIPMENT

BELDEN~
COOPER
INDUSTRIES

CABLE
DISTRIBUTORS

1l6MAINHW
WASHINGTON, AR 71862

,t,t"~
for your

FREE
CATALOG

DIAL
1·800·426·2653

or write:

fOR MORE INfORMATION CALL

outside Texa s

1·800·231·3057
Texa s a nd o utsid e U.S.

1·713·520·7300

BElDEN
W13 low loss. solid center cor.dvctot fOil &. braid
sflleld • 91lcellent product... . A5oOtl
8214 RG8Ioom A3C1fl
8237 RG8 ,.. ,., · ··, ···.. ·AQQtI
8267 RG213 ,.52cA1
8262 RG·58 cJu mssoec . .. .. 1Wt
8(Q) 14g0 sno-oeo eopper 0"11. re .. .13Ott
8448 8 conductor folor ccoe ...... 31cM
90105 0$ croce but HO-2-16g0, tr18go 52cM
8403 Mic ccere 3 condctr & shie ld 80¢;'M
100 teet 8214 -eeos installed 015.00
9258 RG8X • •• • . .. ••• .. • • • •.. •.. . . • 19¢JtI

POUClES-MA$TEIlCARD5. VISA Of con
All prices FOB Houston. rescs, exceot as roreo
Prices subject to change without notice subject to
prior sole Used geaf sole price fefunded if not
SQtJstied ColI Of'/iirroe tocrece status cl )QUr CIder
TeIlOS resoeots 00d soles toll

C1RCU: 2S ON READU SERVICE CARD

I .

-

RAe
ELECTRONICS, INC.
'306 RAND BLDG.
BUFFALO, NEW YORK " 203

COM·WfST RADIO SYSTEMS
8 179 Main Street

Vancouver. BC Canada VSX 3L2

(604 )321 .1833

ModeI#TE'" $75.95

l.PS SERvICE TO THE USMARMT

Credit Allowed For Toll Calls

• Sfll f~f'lh~lIrt c~os c,rcu,lry
• s-if com~I"'gaOfS lind lUS"'"
• Boftl dol lind dnh mllmory
• IA U BIC Allying ..lIh .."y . quHZII p"'ddlll.5-5O ..pm

• Speea. welghr. l one. volume fune controls &
s iael one lind sP/ltlk.el

• $em;'lIufOtRltr,c "lwg " OPf'rat,on" slrll'gnt
AllyinQ_ rellr ".."./ S .."ch

• Lo.. cur,." f dl. ,,, C~OS /)/Iffery OPf'llIlion-
/HNfilblll

• OIIlun qua rter ,ncII !acu lor ~ ey"'g .nd oulpul
• KllYS gI ld block. elld solid sta la rig s
• Wil ed and les ted-Iully gUil/.nlellC1-less ba rtery

Send For FREE Brochur. on Full Product LIN

At You r Des /er or Send Check or Money O,d"
Plus 53.00 $/H NY Residents IIdd tall

AEA, ALINCO, AMP SUPPLY CO.,
ARRL PU BLICATIONS, ASTRON ,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DEHlI
TOWERS, DIAWA, HElL, HUS·
TLER, ICOM, KANTRONICS, KEN·
PRO, KLM, LARSEN, MFJ .
MINI PRODUCTS, MIRAGE.
MOSLEY, NYE VIKING, SOMMER,
SONY. SPIDER ANTENNAS,
TEN-TEC. TELEX HY·GAI N,
TRYLON.WSE DOCKING BOOSTER,
YAESU.

Features: Deluxe CMOS

ElectronIc Keye r

WE STOCK:
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Photo A. Inside the Century 22. All that open space is forcrystaf ceuxs.
tor and keyer options.

•

RP
Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 4464$

QRP AND TEN-TEe

last month we talked abou t
lhe Heath series of ORP radios .
This month we'nteke a close look
at r en-rec. a company which
some people call " The Cadillac
oIQAP."

Ten-Tee was founded in 1968
by Alben Kahn K4FW and Jack
Burchfield K4KU . The first prod­
ucts they sold were small elec­
t ronic modules lor the home
builder. Those modules were so
successful thai Ten-Tee buil l
up a small, low-powered trans­
ceiver called the PM2. The PM
stood lor " Power Mi le ." The
PM2A and PM3 renewed. each
one bett er thaI the fi rst. As
with most equipment building ,
model changes brough t on new
ideas. The Power Mites were very
simple . They had direct-con­
version receivers and sported
about 2 Watts of output. Most
covered the 80- and 40-meter
bands while d ifferent models
covered the 40-, 20-, and t s-me­
ter bands. Dial calibration was
especially crude. You knew you
were on the 40-meter band­
somewhere.

Not long after the PM-series
transceivers were on the market,
Ten-Tee introduced the Argonaut.
The first model, the Argonaut 505,
was an instant hit with low-power
operators. The 505 was the first
low-powered transceiver that of­
fered SSB . For the CW operator ,
the Argonaut' s QSK, or fun break­
in operation , would become the
standard for the entire industry
to follo w. The Argonaut's small
size and weight allowed the uni t
to be portable. With the diet -like
demand for power the Argonaut
505 could operate for days on
end with just two six-vol t lantern
batteries.

The 505 had some bugs, how­
ever. The lack of reverse-polarity
protection led to so many rigs be­
ing smoked that Ten.Tee pack­
aged up a ccmprere kit to replace
cooked components. For some
strange reason, reo-tee decided
to place the drive/gain control on
the rea r panel. This proved a
rathe r unpopular spot for a much­
used controt, The ten-meter band
was all lumped together on one

spread. TUning on ten was a real
chore.

On the used market. a good,
clean Argonaut 505 should go for
about $100-$180 depending on
accessories. The crystal calibra­
tor and the outboard audio filter
should be considered in the seil ­
ing price .

Most of these problems were
solved with the introduction 01 the
Argonaut 509. The 509 has be­
come the de facto standard 01
QRP transceivers. With the drive
control located on the tren t panel
and the reverse-polarity protec­
tion buitt into the transceiver, all

seemed right with the world . The
509 has a better receiver than the
505 and sports a different power
amplifier. Many a Field Day has
seen an 509 under the lent.

On tocev's used market price,
look to fork out anywhere from
$120- $200. Again , this depends
on the condition of the unit and its
accessories.

II would seem hard to improve
on the 509, but Ten-Tee did just
that with the Argonaut515. Ilike to
think the 515 was built out 01 lett­
over Triton 4 parts. There was a
second improvement in receiver
des ign . The tr ansrmtter was
changed once more. Finally, the
entire ten-meter band was spread
cut over lour di llerent bands.
Gone with the 515 was the familiar
eqqstieu-wtnte color case. The
newer bronze color replaced the
old standby. The CW filler, while
still outboard , had evolved into a

notch filter and audio filter in one
unit. The small tuning dial was re­
placed with a larger one for a bet ­
ter feel . Ten-Tec made only aboul
800 01these units . As a result, the
price lor a used 515, ilyou can l ind
one, can be quite high. Plan to
spend a long time looking in the
flea markets . You may have to lay
down up to $200-$350 lor one.

While the 509 was shU in pro­
duction , r en-rec was able to
place into the market a 1OQ.Watl
sol id-state amplil ler, the model
405. ThiSwas a matching amplifi­
er lor the Argonaut. It would take
the 2-Watt input and dump out 50
Watts to the antenna. While we
don't think much 01 this today, this
was quite something 11 years
ago. With the FCC ban on teo-me­
ter ampli fiers, Ten-Tee was forced
to remove the 405 from the mar-

xet . Consequently, a used 405
can cost almost as much now as it
did when the unit was new, I have
seen the model 405 go for $150.

With the Argonaut 515 enscon­
unued . one would think that
would be the end of the story,
Ten-Tee was busy all this time,
however, building a transceiver
called the Century 21. This radio
was designed for the newcom­
er to ham radio. With several ad­
vanced features. the radio soon
lound its way mtc the shacks of
dedicated CW ocs. The Century
21 was a rather large radio. large
easy-to-use knobs for the con­
trols along with an open panel
layout made operation excep­
t ionally easy . The Century 21
came with its own built -in power
supply. As the unit came Irom the
factory, you could not connect up
an external tz-vort supply. There
is a simple fix for this pr-oblem,and

many a 21 has seen duty during
Fietd Day.

The Cen tury 21 uses a double
direct-conversion receiver . The
solid-state power amplifier will
produce about 45 wane of output .
The Century 21 actually came in
two different models. One mod­
el had an analog dial , while a
different product ion run came
with ad igital dial. The digital read­
out version upped the price about
$100.

AlthOUgh the Century 21 is no
longer in orocuctcn. the resale
price lor the radios are still quite
high . Plan to spend about $125­
S150 for the analog version and
up 10 $200 for the digi tal version.

Still believing in a market for
small, med ium-power transceiv­
ers (yes, there really is!), 'ren-rec
introduced the Century 22. like its
bigger brother, the 22 sports a
double d irect-conversion receiv­
er _ The transrnnter is again all
solid-stale but with only abou t 35
Watts of output . The case style is
much smaller and looks very simi­
lar to the Argosy. The ao-meter
band has also been added . The
Century 22 ontycomes in a analog
dial. As can be seen in the pho­
tograph. the inside of the Century
22 is wide open. This is a real treat
for those in the service depart­
ment. The top of the case holds
tne broadbanded transmuter pow­
er amplifier, The rest 01 the cir­
cuits are on the bottom half . The
extra room on the top side is for
the crystal ca librato r and the
keyer module , both 01 which are
options. The Century 22 requires
a external power supply which is
capable 01six Amperes.

Since the Century 22 is still be­
ing prccucee . check your local
dealer lor the best price. Flea mar­
ket prices will show abou t $250 ­
$300 for the radio.

What about taking all the fea­
tures of the 505, 509, and the 51 5,
lhrow in the 1OQ-Walt amplifier,
add crystal filters, and package
the whole unit up into a modern
case? Well, that is just what Ten­
Tee did and what they came up
with is called tne Argosy . To me,
this is a QRP operator's radio . The
Argosy will run 100 Walls input,
but, at the flip of a switch , power is
reduced to 5 wens. Gone are the
crrect-ccnverson receivers of the
Century 21 and 22. With user-In­
stalled crystal utters. you can wig­
gle up close to the kW boys on 20
and not get blasted away . The
small size makes portable opera­
tion a breeze .

The Argosy came out brst with
a analog dial . After many a re-
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• • • • • • • •

You've put your
finger on it!

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
The biggest problem with existing batteries is never
knowing how much operating time you've got left.

MOLlCEL~ rechargeable lithium batteries eliminate that
problem.

By simply pressing a burton. you'll know exactly where
you stand. No more surprises.

And that's not all , In addition to state-ot-charoe indication,
MOLlCEL" batteries offer:

• Charge retention of years instead of weeks.
• Long life because there's no memory effect to reduce

capacity.
• More operating time between charges.

MOLlCEL" replacement battery packs compatible with
several popular handheld transceivers are available from
MoliKit. Order yours now I

MOL/CEL~ replacement battery packs (in kit form) are available wllh
plastic cases for ICOM transceivers only eeese enQuire about compat­
ibility With other makes, The MoliKit includes a 6 cell pack, PC board,
electronic components. charger and instruction book. Price' $99, US
(inctudes shipping). Order by credit card on our toll free line. Call
MoliKit 1-800-663-6658. PO Box 82460, N. Burnaby BC. Canada
V5C 5Z1 (See "The Magic 01 Mali." OST June 198"1. oo. 22-25).

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

E~
CIRCLE 300 ON RUDER SERVICE CARD

MICRO CONTROL SPECIALTIES

"When You BUY, Say 73"

Division of Kendecom Inc.
23 Elm Park, Groveland , MA 01834 (6 17) 372-3442 -2 meters 220 440

CIRCLE 26~ READER SERVICE CARD
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The only repeaters and controllers
with REAL SPEECH!

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

TELEX: 11 4932256 KENDECOM
FAX: #6173737304

No other repeaters or controllers match
Mark 4 in capab ility and features. That's
why Mark 4 is the performance leader at
amateur and commerc ial repeater sites
around th e world . On ly Mark 4 gives you
Message Master t v real speec h • voice
read out of received signal strength,
deviati on, and frequ ency erro r • 4­
channel receiver vot ing • c lock t ime
announcements and function cont ro l . 7­
hel ical filter receiver. extensive phone
patch functions. Un like others, Mark 4
even in cl udes power supply and a
handsome cab inet.

Call or write for specificat ions on the
repeater, controller , and receiver winners.



. ..

6t1. S123.00
10 ft. $218 .00
15 ft. S328.00

Dist . by

ORION HI-TECH
P.O. Box 877 1,
Calabasas, CA.
9 1302

1-800-255-7020
CA 213-663·2541

Galvanized Steel
Bracing and Hardware

CA18
CR30
CA45

CIRCl E 161 OH RUDER S£RVICE CARQ

AN.W~~

€~
"-"'-DI'9'Co-lId.

ROOF TOWERS!
A size to f it your needs

io rr
ce.ao

IlLUST

NORTHEAST ELECTRONICS SUPPLYCO., INC.
WHITEHALL PENNSYLVANIA

(<40 "",..., "Oflll 01 Ph~adIIlpl'l ..)

VilW&~
'V tf ~[IC9 l'4J
lr.lrToN

-
ToC

146 .745 2m Repeate.
W3GOO, WB3EAN
Bob & Diane Jones
1952 MscArthur Road
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••

21 5-82()...(111 2 ...••••.........•••••••••.•............ ~
CIRCLE 139 0"1 Ruon S ERVICE CARD

me by Stew Bracken KA8CZA.
Stew did the drawing using Prooe­
sign runn ing on a Tandy 1200HD.
A lot of people wrote and asked
me about the CAD, so now every·
one knows. Slew will be doing
most of the schematics lor me in
this column.

Do you have a special project
that you are building? If so, why
not send it along with the scnemet­
ics and other notes to be shared
here in the QAP column? Write up
your project and send it to me and
I'll do my best to get it prin ted up
here in the QAP column.

What s coming u p n e xt ? I
haven '! the fog giest ! Summe r
weather is here and the bike is
ready to rou. t'u clip on the HT and
head out for the open road , bicycle
mobile. So I guess you can say,
until next month, " I'm gone with
the Schwinn," .
~ -. ,i········· " .••,,,,

ers. Soon to lollow were the Omni
seri es, Corsai r . and the ne w
Paragon. To all th is and even
more. add a warranty that makes
the rest cttne industry green with
envy! No wonder Ten-Tee has
earned the right 10 be called. " The
Cadillac of QAP."

This completes my loOk at some
01the companies that gol in on the
ground floor 01 QAP equipment.
There are . of co urse. different
companies that made and sold
tow-powered radios, among these
Kenwood, ICOM. and Yaesu. l ei
us not forget also Ihe many tnou­
sands 01nome-crew transmitters.
receivers, and transceivers,

On the topic of home-brewing,
the leiters received in last month's
co lum n from the 6L6 speci al
shows me you guys like 10 build .
Well , before I forget, the schemat­
ic for the 6L6 Special was done for

CIRCLE 293 OH RUOER SERVIC E CARD

Fj". ,
III
h ,.'

TOUCH-TONE *
DECODER-CONTROLLER

TD·16 ' 0-16 .

Suggnt<d A"""'.... '
Srl r-ritt $24 9. .,. '-"::
:"<_ for 1M f,rst h ..... you can enjoy 1M tru ly unique

oper~lK>ll 01 a Dig,lal Voia An"""net.....nl !'oy"""'.
dMOgntd "P«'flCllly for A"""'.... ' 1Ud1O common",a­
h[m•. The DVK-IOO rerr..... nl. ,he la't"S11tthnoiogy ,n
<lignala""io pt'OC't"';ng

Cre.le your own II&lural WJOC<' conI..... call• . CQ.• etc .
Your voic't ....0.0'<1 ,n d,g,I.1 memory . •eady 10 he
rlayod back al lhe lo""h of a ke y The Dig,lal V,,;u
Key... i. not a lare .ecord.. r or . obolic .....nding . ynlhe­
..re[ bul . lrue full f,deloly nalu .al ""'''''.~rdlplayback

.y....m
Th.. DVK -1 00 , i . a mu.1 fn< lhe uid conle" ... a nd g. ea l

. udio acee.....y for ~ny I la m Shat·k

FEATURES
' Sup'oo, 0., 1,,,;[. q.ahly ·x k< t, bl..audio«>m""...."
. Mit.o-pl'OCl' "mho/ltd '~altd ....mb,.'" blboa 'd
' JZot<ond.of Iim. . ,j iod'p"oo<o l ,·oi« ....m... i..
' PTF \ 'OX"p'''l",n · P,"'ili..:ntpli.. k<¥td PIT
' D¥namit;. ond<o.." mit iop.1 . t~~ IH:M I :UI .hitldio~

· Srl« l. blt ",on ,"0' amplifier 'SrI"'lablt or>d of 1"o.mi..ion
. ·ilh p,..... I...h . ol' ... to"'I '''..

_ _ .. ,..., " " , c_ ""~ ._ ,....
_M~l'L ' __

TO-l6 DECODES ALL 16 DIGITS
PLUS ONE 4 DIGIT SEQUENCE

• Speaker muting • Repeater control
• Aulopatctl operat Ion • Door openers. etc .
• Crystal referenced • No adjustments
• Easy hook-up: uses 12V D.C, & speaker

level aooc
• COMPLETE KIT. $44 .95

TD-16A ADDS 4 LATCHED OUTPUTS
TO TO-16

• IndIVidual 5 d ig it on & off c odes
• Can directly drive 4 relays
• COMPLETE KIT: $1 6.9 5

NORCOM
P.O. Box 1607 Mooresville. N.C. 2811 5

704-664 ·7817
N C, r,,!>l<len l, add 5% sales lax

' r ouc;tl-Ior>e " a trade ma' k or AT& T

~ NEL·TECH LABS INC . P,O . Bo. 10 3 0I'll" l ondondll'ry , "IH 0 3053 (603)4 34·8234

CIRCLE 1300"1 READER SERVICE CARD

CIRCLE 161 0 "1 RUDER S£RVICE CARD

Diamond Systems Tn c.
f or lurttler lnlDfmat",n. cell: 1 .312.~63.1722

34374 EAST FRONTAGE ROAD ...~2

BOZEMAN, MT59715 (406) 586-1190

PROTO TYPE P.C. BOARDS

AS lOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR M ORE INFORAfA llO ..V _

"~MidlondI'll Te chno lo g ie s

SPECIALISTS
IN FAST TURN

P.C. BOARDS

Au/h or lzlld DII. 'IIr:

ERICKSON COMMUNICATIONS
S4~ N, ""I.... uk.. A... Chicago. IIhnoi .I>lIt>:I!J

°6~1;: 1.800-621-5802
(o'de~ ,n Illinois, please call: 1·31 2-631·51e n

-=.I

NOVICE......$ 39 .95 1 GENERAL...$ 34. 9 5
TE CHN ICIAN 3 4.95 AOVANCE O...49 .9S

EXTRA...$ 4 9.95

CODE ,,'THEORY
REGULATIONS

LATEST INFO - PER THE FCC!

Computer IBM~Progr;;lm for :
(Inc lud ing XT. A T. and IBU J clones!)

Let comput,r t' lt you belore tn. su m!
FCC license Pool Questions end

complete mult iple-choice I nswers!
Computer rl ndomly generlte. que. t lons
I nd k"pl I running score (percentlge)!

Sepsr.te database- all .ubelements
Complete MOR SE CODE program!

CIRClE 2 5 2 0frI READEIl S£RV!CE CARD

82 73 Amaleuf Radio • August , 1987

ing s will be much easier .
There are only several co m­

pla ints against the Argosy. The #1
complaint is the lack ol rf-gain con­
trol. The second is price . A new
base-model Argosy is $695 . Ten­
Tee had dropped the Argosy lrom
the ir l ine of transce ivers , but
brought it back by popular de­
mand. The older Argosy with the
ana log dial can be purchased for
about $350 on toeay's used gear
market. The newer Argosy II. il
found . can bring close to $450­
$550. depending on filters and
accessories.

From the PM series to the Ar­
gosy. There has never been a
company more dedicated to the
enjoyment of ham radio than Ten­
Tee. Aside from the QAP trans­
ceivers, the Trit on 1, 2, and 4
helped launch the industry into the
aqe of solid-state power amcun-

~~~~~~

quest, Ten-Tee updated the unit to
include a digital readout. In doing
so, th e rece iver bo ard wa s
changed and the ALC now oper­
ates in the QAP position, some­
thing the original Argosy did not
do. QSK operation continues in
the Argosy. as does the superior
audio. another Ten-Tec claim 01
lame. CW and SSB modes are
available . The Argosy requires 9
Amps 01current at 12 volls lor op­
eration. Install the noise blanker.
plug the Argosy into the ci gar
ligh ter 01 the car, and go mobile.
The Argosy is without a doubt g0­

ing to replace the Argonaut as the
mainstay in QAP operation .

Wh ile the Argosy does not
cover all the WA AC bands , it
doe s include 30 meters . Ten
m et er s has been spread out
in lour bands, so tuning around
on ten looking lor band open-



New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX
1900 25F£87 38A-4

$ 3 199~MATEUR NET
$379.95 AEA RETAIL

Your home computer (or even a simple terminal)
can be used for rad io data comm unication in six
different modes. Any RS·232 compatible corn­
puter or terminal can be connected directly to the
PK·232, which interfaces with your transceiver.
The only program needed is a simple terminal pro­
gram, like those used with telephone modems,
allowing the computer to be used as a data ter­
minal. All sig nal processing, protocol, and
decoding software is in ROM in the PK·232.

The PK·232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK·232 to have the
best Packet modem available.

Operation of the PK·232 is a breeze, with
twenty-one front panel indicators for constant

A new software enhancement
makes the AEA PK·232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

• Morse Code
• Baudot (RTTY)
• ASCII
• AMTOR
• Packet
• Weather FAX

status and mode indicat ion . The 240 page manual
includes a " quick start" section for easy connec­
tion and complete documentation includ ing
schematics. Two ident ical back pane l radio ports
mean either your VHF or HF radio can be selec ted
with a front panel switch. Other back panel con­
nections include external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS·232 terminal interface.

The RS·232 connector is also used for attach ing
any Epson graphics compatible para llel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
inform ation about the one unit th at gives you six
modes for one low price, the PK-232.

2006-196th 51. 5W
Lynnwood, WA 98036
(206) 775-7373

Brings you the Breakthrough CIItCLE 6 5 OfrIIlf,t,DEA 5,EIIVICECAIIO
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PEOPLE'S REPUBLIC
OFCHINA

Chang Han Dong (BY4AOM)
Institute of Estuarine & Coastal

Research
East China Normal University
Shanghai 200062
China

Amateur Rad io on the Root of
the World-BTINMN on Mount
Namunanl. At four past twelve
o'clock, May 26, 1985, the Ctuna­
Japan Mount Namunan i (Mt.
NMN) Un ited Mountaineering
Expedit ion ' s eight members
reached their goal in one ten
swoop. The Chinese news agen ­
cy, Hsinhua. and Japan's news­
pape r, Mainichi , released th e
news in Peking and Tokyo, re­
spectively, at filleen o'clock the
same day. The Minister in charge
01 the state physica l culture. Hon­
orary Vice Chief of the moun­
taineering expedition, U MenHua.
came to th e amateur station
BY1 PK persona lly and listened to
the report from $hi ZanChun ,
Chief of the mountaineering party,
from BT0NMN. BY 1PK and the
Minister sent congratulations.

MI. NMN is situated in the west­
ern part of the Himalayas in Tibet ,
with an erevaucn 01 7,694 meters:
it was a virgin mountain. The ad­
vance party and BTeNMN had set

China . Sil Marini WPE4 11 0 ,
who has a BY 1PK aSL card ,
writes: " For those not yet fortu­
nate 10 know , .. BY8AC (Yang)
has the most beautiful aSL thus
far-Fantastic color photograph
of 'The Bathing Caves', gold leaf
CSRA symbol, BY8AC, Chinese
characters ....Gosh! Mine came
today! "

Finland. Last month , we report­
ed the ton-tree number (1-800­
221-9539) available in the US
(except ConnectiCut) to call Radio
Finland . It has been so popular
that another, NOT ton-tree num­
ber has been opened: 1- 203­
688-5540. (RadiO Sweden Inter­
national, Bulletin 1934)

following the visit. There will be
many disappointed hams. • • •
The use 01160 meters continues
to be perm itted on a restricted
basis only. Visiting hams, and
contesters particu larly , take rete.
Pertntssab te frequenc ies are
1.800-1.825, 1.875-1 .925, and
1.975-2.000 MHz.

-
...

Grand Cayman. Eden ZF1EJ
and Jamie ZF1JC are the new
president and aSL manager, re­
spectively, lor the Cayman Ama­
teur Radio Soc iety (PO Box 1029,
Grand Cayman, B.W.t.) • • • Pi­
rates Week will be October 24-31,
and ZF10PW has been issued for
use by CARS members. It will be
used on a multi-operator basis on
alt authorized bands and for all
modes. The special aSL card is
available for any contact made­
send US$l .00 with a aSL card
before January 1, 1988. • • •
ZF1MM (VE5RA) and ZF9SV
(VE7SV) have advised the Club
that they do not wanl the 500 or SO
aSL cards being held for them

Ireland . This being a packet­
rad io issue it is appropriate to
quote from the May I.R. T.S .
Newsletter (Rad io Transmitters
Socie ty). It r eport s o n t h e
avai lability of public-domain soft­
ware , OIG ICOM 64, "an AX25
programme for the Commodore
64 micro." The Society seems to
be doing a good job helping its
members; it offers a translation
from German of the instructions
lor the program and a copy (if a
blank disk is provided) to anyone
who has a C-64 with disk drive .
And more : com men ts on the
modem design suggested. It uses
" a relatively expensive chip-the
AMD 791G-but it is very simple in
concept and the circui t includes
an opto isolater to protect the C-64
from damage. Other than a few
op.amps providing some l iltering!
buffering there is little else of note
in the circuit and it is suitable for
Vem-Board type construction ." A
remark many hams can identify
with : " . . . users of the various
homebrew TNCs are finding the
learning process slow and a little
painlul. W

an uncertain future since tne
island is slowly disappearing.

-
7Js

(:\,\]I.\\"
Ist\\"I ...s

PIRATES WEEK
From Z.' _
To Radio

Nauru. This eigh t-square·mile,
8,OOO-population Republic in the
West-Central Pacific OCean may
make a contribution to this column
in a future issue. We have heard
from Eddie DeYoung C21XX,
Director of Telecommunications,
who tells us the island has a dozen
hams. Nauru has a fascinating
history, one 01 the highest per­
capi ta incomes in Ihe world, and

have roles to play in emergency
situations .

If you have anything you think
would help, send it to Jesus Anto­
nio Rivera Santos , Coordinador
del C.C,E., PO Box 1298,lbague,
Columbia, South AmeriCa.

Australia . A letter Irom J im
VK3YJ with nrs next column
(which wIn have to wait lor space
in a future issue) speaks apprecia­
tively of an editor 's note in the
March issue (at the end of the New
Zealand column) reminding read­
ers to (at least) send IRCs when
request ing information from an­
other ham. " I could just about
write a book on the pitfalls 01 being
a columnist to a worktwide publi­
cation" he says, and explains that
one of the biggest is his frustration
when faced with requests which
involve expenses.

Both reasonable and some
amaZingly unreasonable requests
for Information andlor materials
arrive with no conlributions for
postage or expenses, and much
as he would like to respond , he
simply can't alford to . Please
remember to pay )'Our way! Don 't,
please, make our international
contributors sorry they had their
names and addresses published
here!

NTERNATIONAL73

Columbia. The Center of Emer­
gency Communications-Centro
de Comunicaciones de Emergen­
cia (CCE)-Of the Emergen cy
Operations Committee of me Red
Cross of Columbia at Ibague,
Columbia, will be gralelul to re­
cei ve " any writte n material ,
maps, flow charts, photographs or
catalogs that might serve as learn­
ing mate ria ls" for forums and
semmars on emergency commu­
nicalions (emphasis on rarnoccm­
muntcatronsj in di saster and
emergency situations.

The Cent er was created follow­
ing the Nevada del Huiz volcano
whi ch wiped out the town of
Armero, in the lbague district. The
CCE will be a permanent lunction
sponsored by all agencies, gov.
emmentet and p rivate , which
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Israel/Jordan. It will not be true
for too much longer, one hopes,
but lor row. ham radio transmis­
sions between these nations is
forbidden. However, JY and 4X
had a nice chat a couple of
months ago .(Sea Ron Gang 's
report from Israel, below: the kind
of news which makes magazine
sections like this one very satisfy­
ing to edit.-Ed. J

NOTES FROM FN42

August is a red letter month, with
seven National Days and eight
Independence Days: Nationa l
Holidays on the 1st for Switzer­
land, 2nd for £1 Salvador, 4th for
Jamaica ; Singapore has one on
the 9th, the Congoand Korea both
on the 15th, Morocco on the 20th,
and Malaysia on the 31st. For
Independence Day, Niger the sra.
Bolivia, 6th ; Ecuador, 10th; Chad,
t Ith ; P#lf.istan. 14th; Indonesia,
17th ; Afghanistan , 19th, and
Uruguay, the 25th. It is Memorial
Day in Cyprus on the 3rd and
Freedom Day in Guyana on the
4th; the Queen h8s a birthday in
Thailand on the 12th and it is
Woman's Day in Tunisia on the
13th (which is on a ThUrsday).
Four more da ys celebrating
events of national pride are on the
20th, 24th, 27th and 29th, when it
is, respectively, Constitution Day
in Hungary, National Flag Day in
Liberia, Liberation Day in Hong
Kong, and Heroes Day in the
Philippines.



AClivity on the Andaman/Nicobar DXpedition. (No identifications with
the oroto. but the only rwc names readable on the board are those of
Director S. Suri VU2MY and Team Leader Miss R. Bharathi VU2RBI.)
Note the graceful hands holding up the N, I.A.R logo.

ANDAMAN AND NICOBAR ISLANDS TEAMS

Team One-2/16- 3/2. Andaman : Misses Bharathi VU2RBI and
M. Bhanumathi VU2BL, Mrs. Rama VU2MYl, Messrs. Suri
VU2MY, Nagarajan VU2KNN, and Saheb VU2SUS, Nicobar:
Mr. Saheb, Miss BhanumathL
Team Two-3/3-3/18. Andaman: Miss Bharattu. Messrs. Jose
Jacob VU2JOS. Subrahmanium VU2VSN, P,M, Subrahmaniam
VU2SU, Upadhyaya VU2NUD. Nicobar: Messrs. Saheb, P.M.
Subrahamaniam, Upadhyaya.
Team Three-3/1 5-3/27 . Andaman : Miss Bharathi, Messrs.
Ram VU2BOZ, Venkat VU2RAT, Kanth VU2lKP , Singh VU2DS,
Suri VU2MY. Nicobar: Messrs. Singh, P.M. Subrahamaniam,
Saheb, Suri.

aged to read and a few editorial
guesses have been made.-Ed.

The ham members of the Na­
tional Institute of Amateur Rad io
have very successfully conducted
a DXpedition to the Andaman and
Nicobar Islands and returned to
the mainland on t st April 1987.
(See bcx.} Stations were set up in
Pori Blai r [South Andaman Island]
and on Car Nicobar w.e.r. 20th
February to 31st March. The Car
Nicobar sta tion was operated
exclusively on Morse code, CWo
The achievements were :
-o ver 30,000 contacts in 191
countries.
-a ecoros establ ished by the learn
leader, Miss R. Bharathi VU2RBI
(14,450 contacts in 182 countries)
and the trio of Messrs. Subrahma­
niam VU2S U [o r VU2VSN?1
Saheb VU2SUS and Jose Jacob
VU2JOS (8 .000 co n tac ts in
Morse).
«Three expedition operators will
get the DXCC award as a result of
the 40 days of operation; it is esti­
mated that 2,000 hams reached
the DXCC level with these VU7
contacts.
- Preummary counts indicate that
the Japanese made the most con­
tacts (10,000), followed by the
USA (4,000) and USSR (3,000).
«There was an air-mobile contact
(OK3WN) and seve ral maritime­
mobile contacts.
- Pnme Minister Shri Rajiv Gandhi
VU2RG wrote appreciation.

Lt. Gov. Lt. Gen. Oberai (Ret.)
from Pori Blair and Deputy Com­
missioner of th e Nicobars Mr .
servarer lAS both opened the DX­
pedition programme and gave a
farewell party. During the opera­
tion there were demonstration s
and exhibi tions, including one lor
the Nicoban Tr ibal students , a
part of which was a programme
for introducing them to the lield of
ham radio. Both the Lt. Governor
and Deputy Commissioner fee l
that the development of ham radio
would lead to a valuable supple­
mentary comm unicatio ns re­
source for the islands. -

DXpedition volunteers included
three women, f ive students, a
scientist, a disabled person and
an aged (over 60) person. Hams
from the US, Japan , and West
Germany visited during opera­
tions.

There were operations on 160,
80,40,20, 15, and 10 metres, with
only four contacts made on 160.
Out of the 30,450 contacts, only
one ham, Mike l Z2DF from Bul ­
garia was able to establish con­
tacts on all bands; he did so with
VU2RBI.

and hams who worked BT0NMN
will prize their OSl cards.

BT0NMN glitters like a bright
pearl in the history of Chinese
amateur radio.
(Chang Han Dong writes, " I have
received many totters from the
U.S,A. Irom those who read my
report and my leiter. They are very
friendly, so many Ihanksr-Ed.)

DXPEDITJON TO THE
ANOAMANS & NICOBARS

This material barely survived the
mails and it is likely that nol all of il
reached us. Parts were 100 dam-

INDIA

Mr. S. Suri VU2MY, Director
Nalionallnstitute ofAmateur

Radio
5-8, P.S. Nagar
Hyderabad .5OO457
India

drain on members' strength and
on supplies , Reports went to
Pek ing by HF. At a quarter to
twelve the climbers reported to
t h e base camp : " W e have
reached the peak. The top is very
narrow, only holding two people ,
and there is much wind now."

Mou nta in party chief Shi
ZanChu n replied and ordered:
" You must make the best use of
your time and then withdraw at..once

So it was that at four past twelve
the last two members of the party,
who had been videotaping ,
reached the peak . And at 13:00
word reached Peking that the
China-Japan a-member team had
reached the top of Mt. NMN for the
first time.

During the expedition BT0NMN
worked many foreign stations on
20 and 15 meters-about one
thousand, with 30% of then being
Japanese. Other nations included
West Germany, France , Russia,
Italy, Holland, Belgium, and Fin­
tand. The pileups were very very
big at times, so it was very difficult ,

out on April 13 and had an eight­
day march, ove r the Kunlun
Mountains and through the valley
between the GangDis and the
Himalaya. They then set up the
base camp on a gentle slope
northwest of NMN, at an elevation
01 4700 meters.

The communications equip­
ment consisted of a transceiver
running 100 Walls, a power sup­
ply for special use, an AC·102
antenna coupler, and a c-erement
yagi which could be raised to 9.5
meters on a meraume mast. The
latter were bolt construction for
easy assembly.

The station was to have been
set up on April 23, but that day it
was blowing harder and harder.
The yagi was light but large in size
(the dr iven element is over 8
meters, the tower mast 6 meters),
so they had to put the antenna into
the tent and wait lor the next day.
This dawned bitterly co ld ; the
temperature hovered around 10
degrees below zero centigrade,
but the team braved it and careful­
ly assembled the antenna. What
a magnificent antenna! It was
s tanding like a giant in the
Himalays-the first modern mark
was made in the world of untrod­
den snow and ice!

In the tent there was a small
desk and the transceiver was on
it. Antenna direction: northeast­
ern; frequenc y: 14.333 M Hz;
Svmeter: good; swr: 1.5 below;
power meter: 100 Watts , OK!
Calling CO. No answer. Oh 0 0 ,

had passed the appointed time
and had to wai t until the next
scheduled time. At ten to three
in th e afte rnoon , the operator
worked in CWo

co, co, ca.
BTtNMN calling . Standing by.
BTIINMN this is BYILAA return­
ing . Your s ignal is 599 , very
good. Please go to SSB. ByeAA
in XingJiang.

At this time BY1PK came on the
air, and all the members were very
happy. The advance party leader
01 the China Mountaineer ing
Expedition, Shang ZiPing repo rt­
ed to Peking on the campsite
setup. From then on there were a
large number 01 climbing reports
sent to Peking and an uninterrupt­
ed flow of instructions from
Peking to the base camp.

May 26 was the climbing day for
the peak. UHF rigs were worked
beginning at 6 a.m. The base
camp tent became the command
post, with commands sent to the
" shock brigades" of each camp­
site. Many reports involved weatn ­
er, the progress of the ctimb, the
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OTHER NEWS

• A new repeater has joined the
Israel Amateur Radio Club net­
work. On 145.600 MHz wilh input
600kHz down, n ts situated high in
the Sarnanan Hills, giving good
coverage of the coastal strip from
Ashkelon in the south to Haifa up
north. A 192.8·Hz tone is neces­
sary to access it. The machine is
helping 10 relieve the conges tion
from the Tel-Aviv repeater. Visi­
tors are warmly welcomed to bring
it up.

• I'm sorry to report that after
almost 40 years 01 free licenses to
visiting overseas amateu rs, the
Ministry of Commumcattons is
now charging our guests $10 for
their reciprocal license . Other­
wise the procedure remains the
same as I have outlined in previ­
ous columns.

• A new callsign prefix has
come into use: 4X1. This is to des­
ignate the Class A license, bul
present holders 01 the A ticket will
net be forced to change their call .
They may use any suffix available
with a 4X1 prefix on a urst-ccme­
first-serve basis. and may contin­
ue to use their old call as long as
OSls for same remain in their
possession.

Class B holders remain 4X4,
4X6 , and 424, while Class Cs
(Novices) are 429 . The 4X8 prefix
will be granted hams visiting from
abroad who have rendered spa-

many years ago t he thaw in
U.S-IChina relations began with
the famous ping·pong diplomacy,
where in American and Chinese
sportspeople met face 10 face
in a table-tenn is tournament.
Could it be thai ham radio will help
ease the tensions in the Middle
East? The peopte in this area are
weary of hostilities, and it is our
hope that very soon a New Age
will dawn-not only here but on
the entire face of our planet . As
hams, we can ptay an important
part, and we must always remem­
ber that we can be ambassadors
01 good will from our respective
countries.

To sum up, Easter in the Holy­
land. 1987, was an overwhelming
success . OSl cards for all con­
tacts have already been sent
out through the bureaus , and a
special certificate is available
to those who made contact WIth
four of the five special stanons.
If this applies to you , send details
of the contacts verified by two
licensed hams along with six
IRCs or equivalent to: Easter 87
Award, c/o POB 4099, Tel-Aviv
61040, lsrael.

lion as they were invited to do by
way of the international amateur
radio press. [See 731nternalional
for November, 1986.1

One of the highlights of the
opera tion made fronl-page news
in the national papers. King Hus­
sein JY1 of our neighboring coun­
try . Jordan, was in England at the
time and was visiting an English
amateur. Two of the above ste­
lions had their operators nearly
fall oll their chairs when Hussein
called them. The King not only
made the OSOs with them (59
both ways, of course!) but also
wished the operators a happy
Passover Holiday.

For those of you who may
not know, at this date. at least.
a peace treaty still remains to
be signed between our coun­
tries, and radio contact is not
permitted . Since King Hussein
was operating an English sta ­
ion, no " laws" were broken , of
course.

You no doubt remember that

Operating positions at 4X98 (Bethleh em). Note electric heaters; it was
cold there! L to R, 4X6TT, 58 4SA, and 4X6DX.

On the top of rhe water tower at 940 meters. Lorens 584SA (R) is
checking our the repeaters he can access with his hand-held. Amir
4X6TT on the left.

EASTER IN THE HOlVLAND

ISRAEL

Ron Gang 4Z4MK
Kibbutz Urim
Negev M. P. O. 85530
Israel

with 4X2J operat ing from th e
same locati on in King David 's
Citade l that la st year housed
4XSJ. They made about 10,000
0 80 s.

The pe ak of Mt . Tabor was
crowned by a triband yagi and a
station housed in a tent running

l ast year I reported on the off batt ery power , Here, 4X7T
Heron-Bat Yam Radio Club 's made close to 5,000 contacts
week-long opera tion from the old under field-day-type conditions.
City of Jerusalem , using 4XSJ. Help from the nearby kibbutzim
(See 73 International, October, (collective farming villages) came
1986·1This vearmev really outdid in the form of food, accomoda-
themselves, operating during the lions, and the charging of the
week of April 14-21 WIth stations lead-acid batteries used. The kib-
operating simultaneously from bilzim Bet Keshet and Gtv'at Oz,
five different locations 01 BIblical homes of the club stations 4Z4Sl
Significance. and 424S0 .

From Belhlehem, with antan- 4X3N, making 6,000 OSOs, put
nas on a high water tower 916 Nazareth on the map. 4X8S, at
meters above sea level , 4X98 Stelle Maris on Mt. Carmel, was
tallied 15.000 OSOS. Operating especially hot on CW, and com-
three separate transceivers on pleted the ust of the five stations
different bands, the hardy crew with never-before-used prefixes.
contacted more than 150 coun- Many of the operators were vrs-.
tries . lars from abroad who took up the

Jerusalem was not neglected, invitation to lake part in the opera-
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N.I.A.R. AND THE FUTURE

Activities are planned in the
areas of reuet communications,
medical traffic. nets,daily weather
reporting, and the covering of and
participation in sports events (car
rallies, lor example). Also: fox
hunting, involving children with
simple receivers and simple in­
structions, compass, area maps,
etc., in what will be organized as a
physical running sport in the
forest , adventure, and radio-skills
learning, adding up to a construc­
tive natiOn-building activity.

These activities will need a lot of
support from the government and
philanthropic organizatiOns. We
wanl 10 enter into a new century
by taking and opening opportuni­
ties as much as possible; we must
keep up with the wor1d, and do so
through our own efforts.

N.I.A.R also has plans 10 orga­
nize a major internatiOnal ham
conference in Hyderabad In

February next year, and wants 10

participate in the 4th world ema­
teur radio directiOn-finding cham­
pionship in Czechoslovakia in
September, by entering 20 partici­
pants Irom all over India. This can
be possible if the governments of
India and the state of Anonra
Pradeshsh and others come for­
ward to provide the support which
will be necessary.



For your best price on

KENWOOD, YAESU, ICOM and

all MAJOR BRANDS dial

800·227·7373

COLORADO
COMM CENTER

303·288·7373

525 E. 70th Suite lW
COOS Welcome

Denver, CO 80229
CIftCl.( 174 ON JlUOEJI Sf:RYICI: CARD

Call _

PC/Zip _

BENEFITS FOR YOU
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

MEMBERSHIP APPLICATION
Name
Street
City Prov./State _

$25 in U,S. S33 elsewhere (U.S lunds) licensed ama teurs, or age 65 or over, upon submitting
proof 01age, may request the special dues rate 01 $20 in the U.S, $28 elsewhere, in US funds)
Persons age 17 and younger may Qualify fo r specia l rates, wri te fo r application

For postal purposes, fifty percent 01 dues is allocated to CST, the balance lor membership,

-----------------------------------
,=I

"." ......

•

FREQU ENC Y
COUNTER

TO 1296 MHZ

UPGR ADE '{OUR

0' • ...,.' n'."
"' .... , , 0 ' ••• , ..... , •
. , d ••• J" '0 <00 ""'
" o k .. " ot ' OOD " ...
Ll dB "'A "' »00 ...

" 0" J ' au ,----:;;c:..::!.J• "_ , 5"-'"'
~-~

VEHSATILE
PREAMP COVERS

DC TO OVER
1000 11HZ

1300 MHZ

FREQUENCY COU NTER r:o-:;;;;;,..-.r
• Coven "odic to l, 3 Gl. ~"90f{
• ~ 11.. 0 ... .. . ~ Gat-eU...,s DIG c}~'- $

• Built in Wh i p Antenna I r f:lL" i
• P,,_rlHl by a 9v Batt"r, ~ <.;.1' '

o r Wdlpack ~ ~

• Fita 1n t IM Pal e ~....~ ~ '
of Your Hand , .... _ ;:;

• 10 I1h~ Tlmebase ro r 0....,"" .'~~
Z"rQ Beat ~jth WI/ V ~. • 0

• D1r . ct InP<lta t or < ~ ~"" . ..,

a ll nolle. 151 ~ •
• f.c~ry C. llbr a t lHl ~

t o ~lthin 00 1' $

OIl D~ 1l IIODEL PPC- DOO l~
' 7 9 95 + $ 2 00 SHIPPlllG --

C11l'Cl.£ I " ON RUoER Sl:RVICE CARD

Olll.o~1l 1lO0EL PS-13(lO
SJ 9 . ~ '$2 no SH I PP I~~

73

-_- E . _xprres
Bank. No. Expires _

The American Radio Relay League
225 Main SL Newington, CT. 06111 USA•,..

DI GITREX OlVUJU N "r ~CI
I',,, " w~ , H , . h n , k , 1" c. " MI

lJ n
"~ '~r 'a> VI. A

'"
• •.,
'"

" When You Buy, Say 73" 73 AmafeurRadio • August, 19B7 87



cial services 10 the Israel Amateur
Radio Club.

• Amir 4X6TT announces that
he is starting an around-the-world
jaunt for a year and intends 10
operate from as many countries
as possible. He asks that you look
out for him on the air-and don 't
be surprised if this young man
shows up on your doorstep!

MEXICO

Mark ToutJian XEI MKT
Apartado Postal42-{)48
06470 - Mexico, D.F.

SPANISH ANYONE?

If communication were nothing
more than just learning a lan­
guage, things would be much eas­
ier; all of us hams could unearth
high sc hool fore ign language
texts, turn our transceivers on,
and begin chattering phrases in
any language.

But it doesn't work that way.
Look at the numbers of people
who go to a foreign coun try-such
as Mexico-right out of a formal
Spanish course and find them-

, -

selves faced with that frustrating
stare that says so eloquently ,
" What on earth are you trying to
tell me?"

B ut at least th ey ma ke the
effort. I've had a few QSOs with
nnn-Spa n i s h-s pe a kf nq col ­
leagues who lroze up at the idea
of repeati ng a lew wo rds in
Spanish. I cou ldn' t even qet tnem
10 say " hasta te vista" or even a
little "eaios "

Yet , I understand how they
must leel. AlthOugh I " learned"
Spanish in school back home (in
the San Francisco Bay Area). it
wasn 't unlil I married Ruthy-a
beautiful senorita from Mexico-

ten years ago and moved to Mexi­
co that I became fluent in the
language. And, yes , over the
years I have stuck my foot into my
mouth more than once. But I am
consoled by the thought that if
people learn from thei r own mis­
takes, manyare gelling a fantastic
education!

Fear of look ing (or sounding)
stupid crckes up many people. t
had to learn to laugh at my mis­
takes- along with those who wit­
nessed them . Yes, mastering a
new language is educalional in
more than one sense.

But, as a ham radio operator,
think of it this way: You don't have
to move to a foreign country to
learn and become fluent in the
language 01 the land, whether it
be Spanish or any other tongue.
Whether you took a foreign lan­
guage in school or you are just
beginning to study it, your ham
gear puts you in thatloreign coun­
try and gives you the opportunity
to really learn it.

Or even better: When you learn
a new tanguage (even just the
basics), you open a door to mil­
nons with whOm you probably nev­
er would have been able to com.
rnumcare in your entire lilelime
because of the language barrier.
And who knows .. .there may be

many lasting friendships out there
waiting for you.

On the other hand , I know for a
lact that most Spanish-speaking
ham radio operators want tc team
or improve their English . You
could help them at the same time.
So why not learn Spanish? Take
fuller advantage of your equip­
merit. And remember that no lan­
guage is TOO hard to learn. If a
baby can do it, so can you-hasta
pronto!

(Ed. note: A Danish lass and I
became first-name acquainted on
the old Gripsholm many years
ago. Her name was svea. or Svia,
rhyming with Tina, so that 's how I
decided to remember it. Next day J

saw her across the lounge and
hailed her: " Hello Svina!" Wel/,
met's phonetic spelling for svine,
as in swine . . but she forgave me
with an amused smile. I forgave
myself, but only stter hours of
agony. XE7MKT is absolu/e/yeor­
rec t-and most of the time the
mistakes are really amusing. In
Puerto Rico in 1940. I thOught it
funny that every movie theatre in
San Juan was running the same
show, " Hoy. " /n Germany / got
lost because so many streets
had the same name:
"Embabnstrasse."] •
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• Most ATVers use home cameras and VCRs to
show the shack, projects, home video tapes,
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Shuttle video, BBS, & computer video
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I ' YOUl'" magazine is the finest innovation thai I have seen in
radio since 1953 • except ... maybe the all-solid siale transceiver

arJ Soltesz, W8PFT • .chave most certainly received m
nays worth in software... Michael Reg an , K8WR8 • ...yo

VI! found a nice niche for CTM in pocket.. . you have
clling intcrestea.: Charlie Curle, AD4F Cha lta nooga
'N • The packet computer info convinced me to subscribe. Joh
ikubick, K8JS • Enclosed is my check for renewal of m
ubscription. I enjoy lhe down to earth and homey style of you
agaune and the ml1J1Y fine computer articles... And
osiorck, Lakewood, 011 • / was both pleased and dismaye

pon becoming acquainted with your magazine at flAM-COM
leased that / discovered your magazine - dismayed that I didn'

ong before !lOw. Bill Lathan , AK5 K • ...C7"M gives t

mest coverage 10 packet radio that I have seen in any of 1

omouter or amateur radio magazines. It would appear that CT~
ras just the right blend of packet amateur radio articles an
fompuler articles. Barry Siegfr ied , K2:\IF • Of the three /l

§
caZines I received each month QST. 73 and Cl'M, CTM i

he only one I read f rom cover 10 cover and carry with me durin
y travels abroad. Most of the time il remains in that country

luck Ro er-s, K4A liT •
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NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

August is expected 10 be a good month for propagat ion on all bands between 80
meters and 1296 MHzt HF bands will show good conditions for first three weeks .
An act ive magnelic field and a magnetic field with an aurora are possible the lasl
week of the month . Erratic and unusual condilions ale likely bel ween Ihe 20th and
26th of the month' propagation could range from exceptional 10 impossiblet
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Columhns 011
CenHal Ohio 's full-line authorized
d...aler f" r Kenw, ~ >d . ICO M. Yae,u .
Ten-Tee , lnfn-Teeh. Ja pan Radjo.
AF.A. Cushcraft. Hustler, ~nd RUller"

nut, New and used e4,,,pment on dis­
play and <lfl<'ratlonal III our 4()()() "l. fL

store . Large SWL department 1('0.

l'ni ~ t'r s al Amat..ur Radin , 12110
Aida Ilri"", Re~'n"ldshorl: (Col um­
hus) O1l4.\06lI , 866....21>7.

L~ndhu"t ~J

Finally a ham stllre in NJ, L",:atell 114
mile ,",uth of RI. 3 , Hou" M- I-' Hl
a m.-\lp m. ,Salurday 10" m.-7p.l11.
V,,~ !MC. Ahar" S~'stems, 276 Ori·
ental Pla" e, L~ndhtl"l :"riJ 07071 ,
9J\I-t1t1l 5.

Ilalla.s TX
In Dalla, sjl'<-"C 1\l6IL We feature Ken­
W'l<>d . ICOM , Ya",u , Ar-::A, Buller "
nut. Rohn, amateur publications, and a
full lin, "fa("Ce""rj",. l-'a't<>1)' autho­
rized Kenw'~>d Servic"C Cenler . u~·­

trnn k <-' enl er , Inc. , 2IlO\l Rns.s A"e "
11aI1a.~ TX 7520 1, 526-2023.

Jamestown r-;y
W"'tl'rn New Y"rk 's rm("t amateu r
radiollealer femuring ICO M-Larsen­
AEA- Hamtroni"s-A'trnn. New and
used gear . VlIF Communieat iuns.
\11 5 !\nrth "'fain Sl., Jam....to..n:"riY
14701, (716)~5 .

B&W. Cushnah . En,omm. fly-Gain.
Hustle r . lCOM, Kenwo"d , KLM,
Larsen , MIrage. Mo,ley: hooks, ro­

lOr, . <'aille and <"<",neetms. Husjocss
hours Mon.-Sat 10-5 . Thursday Hl-­

7. C1n'l.'<.1 Sun, /H"lidays. Ri\Cnddl
U,..,t ....nics, II Lnndondl'rry Rnad ,
l lerr~' :"rill tlJIlJII , " .\4·5J 71 ,

SENDSASEFORFREECATALOGFRQMJIM W4 THU
(804)48HJ140BOX6159 PORTSMOUTH, VA 23703

San JuwCA
Bay Are~ ' s newes t am~ te u r radi o
store . New & u'l.xl ~m~l eu r ra,ho ",les
& ,e rvice . We fe ~tur" KenwmKl .
ICOM . A/.den. Y~esu . Ten-Tee. San­
tee & many more. ShaHr Rad io,
Inc., l n5A S. Wind...." ter m.d. ,
Ca mplwll CA 9~MIll• •m l--M65 .

DEALER DIRECTORY

r-;.... C a" tl.. nE
Factory aUlho,i/.ed dealer' Ya",u.
ICOM. Ten-Tee KDK. Kenwood.
AEA. Kantrnni(s . S~ntc"', Full hne of
ae"" ""ies. No sales taX In Dela"iare.
One mile off J·95. llel a.. are Am"tt'ur
Sup Jl I). 71 .' Iea d" ... Road. ~e..
Castl t· IlI·: 19720, 3211-77211.

MONEY OfID£fI, VISA, MASTEfi CHAfiGE 0 /1 UPS. COO. PLEASE ALLOW FOR POSTAGE.

SUPERLOOP

Burhank C A
New HAM store 'If'Co and ready «)
rn" ke ~ /lEAL. We c~rl)' ~lI lines . ship
UP~. ~nd ~rc opcn Sund~y . A-TECH
J.:I.ECTkO~ICS. I!I.B Hullp"'HKl
wer. Burhank CA 91SU5 (lU llHWs ­
920J .

l'r"",lon II>
R"" WB71lYZ has 'he large't '1", k of
amateur g,ar in the Inlermountain
West and the hesl prices . Call me fur
all your ham needs. Ross m strihul­
inl:, 711 So . State, Prt'St"" 1Il1U26J ,
8.'i2 ..fllOO ,

l>err) ~H

Seroing the ham community with new
ami u>-Cd equIpment, We 't",:k and ser­
vice m,,,t major hnes : AEA. A'lron.

SEE WHAT WE'RE DOING WITH
ANTENNAS & BAlUNSI

"'liami Fl.
Casa Mar<"<",i, Inc Pre-owned com­
municalions equipment, We do rc­
P"j". Send SASE for pric''', Cas"
Man:nni , Inc., 71119 SW llih Stred,
I\liami "'1- _H I44, 264-MB

I>EAU:RS
Your wmpany name aJld message ,an ",main up tn 25 wmds fnr a.' little as $19\1
yearly (prep"id ), or $50 for three momhs (prepaid), No menti"n "f mail ..order
hu,iness pcnnilted . Direetol)' te.t and payment mUSt reach us 60 days in advan...
of publlC'aliun, For example. adverti<ing for the Pceeml>cr '1\7 issue must he in 0'"
hand< by October 1,1. Mail to 73 Am"'e~r Na,ii" , WGE Cenler , Pelerb"",ugh ,
NH 03458 . ATIN: HoI'" Currier
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C.O.Do's Welcome
800-227·8011
IZEaiil

KENWOOD
TR2600 "SPECLQL"

• 2.5W f300 MW'2 Met :~
• LCD Readout I'b .,1.
• 10 Me mories ~/~1!o
• Band And Mem ory Sc"Jh'f;.!

KENWOOD

-Programma hle Scanning
• H igh Stability , Dual Digital VFO's
• 40 Channel Memory
• Ge ne ra l Coverage Receive r

T5940S
" DX-cellence "

c. YAESU,

'-. YAESU,

FT23/73R
• Zinc-Alumrnum Alloy Case
• 10 Memories
. 140·164 MHz, 440·4 50 MHz
• 600 MAn Sta nda rd Opt. SW
New " super handle"

67GX HFIVHFIUHF
FT-7 BASESTATlON

• Add Oplional6m , 2m & 70 em Modules
• Dual VFO's
• Full CW Break-in
• Lots More Features

IC-03AT
. 220 to 224.995 MHz
• 2.5W, 5W Optional
• Built in subtone
• 10 Memo ries

" N EW"

• 100 KHz·3DMHz
• FM Standard
• 32 Memorie s
• QS K [Nominal Speed 40 WPMI

D IICOMI
IC-112AT
. 140-163 M Hz
• 10 Memori es
• lW, 1.5W optional
. 32 tones built-in

D IICOM]
IC-751A

4120-A DIRECTORS ROW, HOUSTON, TX· 77092·713-957-8011
CIRCLE 189 ON READER SERVICE CARD

The RC-8 50 controller offe rs your grou p the m ost
advanced repeater con trol technology availab le
anywhere . Through ongoing hardware and
software enhancemen ts, even our first customers
enjoy new features that keep it ahead of the pack.
With the '850. your repeater becomes fully
remotely p rogra mmable . From command codes
to the repeater's operating schedule, virtually
everyth ing can be ea stly changed. Touch -Tone
programming from your radio or the phone with
synthesized voice readback, or programming
from you r home compu ter via modem or pa cket.

The a u topatch su ppor ts local and radio-linked
remote phone lines , extending you r patch
coverage to match your RF coverage. You don't
even need a phone line at your sttel The 250

"The RC-850 Repeater
Controller

still the leader of the pack!"

au todtal s lots meet everyone's needs , with up to
35 digit s torage for personal MCI / Sprint codes.

The Industry's top-of-the-line controller. now
better than ever, for your repeater.

Individual u ser a cces s codes. with callstgn 10,
offer secu re a ccess to selected functions to
completely prevent horseplay.

Selective call capabilities range from CTCSS and
two-tone to display paging, so you can always be
availab le without having to listen. Voice
response telemetry lets you remotely meter your
site. Its con tin u ous m easurements with s torage
of u pdated min and max readings let you find out
how cold it gets, how high the reflected power
reads .. . and when.

The ea sy-to-use mallbox lets you include phone
numbers, times , or frequencies in m essages . The
con troller is so smart , it'll leave you a message if
you mis s a reverse patch or an alarm.

•••

2356 Walsh Avenue, Santa Clara, Caillornia 95051
(408) 727·3330

advanced
computer
controls. inc.ace

" When You BUY,"Say 73 "
CIRCLE t ON RUOER SERVICE CARO
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One of the most
comDlexoper' controls ofour

· -performance mobiles.

I

You don't have to sacrifice per­
formance to gain simplicity in
your mobile operation.

Yaesu's 2-meter FT-211RHand
440-MHz FT-711RH give you all
the performance you lookfor in
a sophisticated, microprocessor­
controlled mobile.

Wi th controls that couldn't
be more straightforward and
easy to leam. Which means no

operating complexities to inter­
fere with your drivi ng,

In fact, ifyou own our hand­
held FT-23R, you've already
learned howto use ourFT-211RH
and FT-7IlRll .Becauseall three

VOL I
\ - I

.. ~ ..
<, ,

I- -
" ,.. ; ..

/
OFF I ,

radios are based on the very
same technology

'lb begin wi th, you get an
autodialer mic with 10 lithium
backed memories,eachcapable

of storing any key sequence
up to 22 digits long.

:::',6;,,;j Plus youget: 45watts
output (35 watts on 440
MHz). LCD readout. 10
memories that store fre­
quency, offset and PL tone,

(7memories can store odd
splits.) Scan all memoriesor
selected memories at 2 frequen­
cies persecond. Band scanat 10
frequencies per seeond.Tx offset
storage. Priority channel scan.

TIming via tuning knob, or up/
down buttons. PL tone board
(optional). PLdisplay

Independent PL memory per
channel. PLencode and decode.
LCD poweroutput and "S~mete r

display, Eight-key controlpad.
Keypad lock. High/loll' power
switch (lowpower: 5watts VHF,
3 watts UHF).

What's more, each radio is
perfect for overhead mounting.
Just remove a fell' screws and
flip the control panel180~

Discover the 2-meter FT·
21lRHand 440-MHz F'T-711RH
at your nearestYaesu dealer
today Ifyou can turn a knob
and push a button,you'll have
high-performance mobile opera­
tion mastered.

lAeSQ USA 1i21O Ed~rd~ Road.<:erri~1 CA90701 (2tJ) -t04 ·2iOO-:Repair ~rvice : (213) 41).1 .}~._~: (213) 4(}·H8-t'i:
Yaesu Ctnelnnetl Service Ct'nter 90';OGold ParkDrive. Hamilton. 0 1-1. 45011 (:J13}~j " -3 100.

Prft.~ and ~f!"'I:llitaliofV.rutJjet"l to chalillf." ..ilhoul ootil't" Pl, is il.Rgi_~nod lfadt,mar); 'A"~ Inc
CIACU 161 OH HADER SEll'\ltCt: CARD
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• Adjustable dial torque
-100 memory channels

Frequency and mode may be stored In
10 groups of 10 channels each. Spht tre­
coerces may be stored In 10 channels
for repeater operation.

• TU·8 cress unit (optional)
Subtone is memorized when TU·S is Installed.

• Superb interference reduction
IF shift. tuneable notch fitter, noise blanker,
all-mode squelch, RF attencator. RIT/Xn,
and optional filters fight CAM.

• MC-43S UP/DOWN mic. included
• Computer interface port

.5 IF filter functions
• Dual 5SB IF filtering
A built- in 5SB filler is
standard. When an
optional 5SB filter
(YK-88S or YK-88SN) is

_ installed. dual liltenng
is provided
• VOX, full or semI

break-in CW
• AMTOR compatible

• Superior receiver dynamic range
Kenwood DynaMlx- high sensitivity direct
mixing system ensures true 102 dB receiver
ovnarmc range. (500 Hzbandwidth on20 m)

• 100% duty cycle transmitter
Super efficient cooling permrts continuous
key-down lor periods exceeding one hour.
AF input power is rated at 200 W PEP on
SSB. 200 W DC on ON, AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
needed tor continuous dUty.)

~----=-...;.,..---.

"

Kenwood's advanced digital know·how
twings Amateurs wortd·wlde "blg·rig"
performance In a compact package. We
call it "Digital DX·cltement"-that special
feeling you get every time you turn the
poweronl
• Covers All Amateur bands

General coverage receiver tunes from
100 kHz-3D MHz. EaSily modified for
HF MARS operation.

• Direct keyboard entry 01 frequency
• All modes builHn

USB, LSB, CWo AM, FM,
and AFSK. Mode
selection is venneo in
Morse Code.

• BuilHn automatic
antenna tuner
(optional)
Covers 80-10 meters.

• VS-l voice synthe­
sizer (optional)

TS-440S C~mpact high performance.HF transceiver
with general coverage receiver

OpUone' eeceuorl••:
• AT-440 eeemer auto. antenna tuner (80 m-l0 m)
• AT-250 extemer auto. tuner (160 m-IO m)
• AT-l30 compact moblle antenna tune! (160 m ­
10 rm · IF-232C1IC-10 level translatQf and modem
IC kit · PS·50 heavy duty cower supply · PS-4301
PS-30 DC power supply · SP·430 extemer
speaker . MB·430 mobile mountmg bracket
• YK·88CI88CN 500 Hz/270 Hz ON liners . YK-88S1
88SN 2 4 kHz/ I.8 kHz sse liners · MC·6OAJ8OJB5
desk mcroobcoes e Me·55 IBP) mobile mere­
phone . HS·516/7 reeocrcoes - SP·401SOB
mobile soeakers e MA·5Np·1 HF 5 band IT10bile
helical antenna and bumper mount · TL·922A
2 kw PEP lInear ampldlElr . SM-220 stance morutor
• "'5-1VOICe synlhesiler · SW·10QA1200AJ2lXJO
SWR/power merers e TU-8 CTCSS tone umt
• PG-2S extra DC cable.

Kenwood takes you
from HF to OSCARI

Complere service maflW/S a'e ,v,lIable lot ••
Ken ....ooa ffanscewe's and tr>O$I accessOfles.
Specdicar.oons imd pflces are sub/~ ro chanpe ...~nour
norfCe or obhgarOOfl.

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez SI.. Long Beach.CA 90810
PO. Box 22745. l ong Beach, CA 90801·5745

I
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