OCTOBER 1989
ISSUE #349
USA $2.95
CAN $3.95
International Edition A WGE Publication
®

Home-brew:
Standardize radio-TNC conne
Packet for pennies on the SX-
Data/voice/band switch box
]IIJ,)!'JV'-" jJJJ' TNC’s DCD
Packet racket squelch

[0

-
e
-US

-.'l.

>

J iiti: R 4 iy
‘ gﬁs : pac)
GRAPES 56K

[

Your first packet station!
All about networking protocols

0 4820708725

10




NOW YOU
DON'T HAVE TO
DOUBLE UP!:

10 wattson 1.2GHz. Both

units include selectable
El‘ for working
atlnns

Stack today s rapidly expanding VHF/UHF  FULL DUPLEX OPERATIOII.

action in your favor with the most advanced
design vet easy-to-operate FM dual banders
on the road: ICOM’s IC-2400 2-meter/440MHz
or IC-2500 440MHz/1.2 GHz.

Their overlapping band ranges are great
for present use and %ulure expansions, and
their wide array of impressive features
make your auto a double-mobile winner!

WIDEBAND COVERAGE.

The IC-2400's range of 138-174MHz RX/
140-150MHz TX and 440-450MHz RX/TX
includes NOAA weather reception plus
liberal overlap for MARS/CAP operation.
The innovative [C-2500 receives and
transmits 440-450MHz and 1240-1300MHz.

HIGH POWER RADIOS!

The 1C-2400 delivers 45 watts output
on two-meters, 35 watts on 440MHz. The
[C-2500 features 35 watts on 440MHz

Both transceivers transmit on one band
while simultaneously receiving on another.
Both radios feature independent offsets for
each band It's like having two separate radios
in one! Perfect for true telephone-style auto-
patching with a modern crossband repeater’!

SIMULTANEOUS DUAL BAND
RECEPTION.

Monitor both bands on the internal speaker
or add external speakers. Each band features
separate volume and squelch controls.

40 MEMORIES.

Twenty per band. Store frequencies, PL
tones and TX offsets for super-convenient
mobiling!

PROGRAMMABLE BAND AND
MEMORY SCANNING.

You set the limits and select/lockout
preferred memories. ICOM's IC-2400 and
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|IC-2400 UHF/VHF Mob
|C-2500

—

[C-2500 monitor the action, A'Sheer VHF/
UHF delight!

Additional features include: Priority
Watch. Monitor one channel's activity
while operating on another frequency. Two
Call Channels. One on each band for
imck single access to your favorite repeater.

Repeater Input Monitor Switch for
rapid checks of TX offset and evaluation of
dlrﬁft range. Plus, an Optional Beeper
silently monitors any selected frequency or
repeater for calls with your preselected
CTCSS subaudible tone.

Double your bands with [COM's new
[C-2400 or 1C-2500 mobiles!

ICOM America, Inc., 2380-116th Ave. N.E, Bellevue, WA 98004
Customer Service Hotline (206) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75063

1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349

ICOM CANADA, A Division of ICOM America, Inc.,

3071 - #5 Aoad, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are subject 1o change without notice or obligation.

All ICOM radios significantly exceed FUU regulations iimifing spunous
BMISSIONS :uma%w?
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First in Communications



NO OTHER FULL DUPLEX PATCH OR
REPEATER CONTROLLER GIVES YOU
SO MUCH FOR SO LITTLE

FULL DUPLEX AUTOPATCH
USING DUAL BAND
RADIOS...

Most people are within radio range of
their base station 90% of the time.
Why not install an 8200 and enjoy your
own private full duplex mobile
telephone system? Only 3
connections are required. The 8200
provides both full duplex and half
duplex operation.

(Inquire about Private Patch V for
simplex operation. Operates In
enhanced sampling or VOX
modes...user selectable.)

ADVANCED AUTOPATCH
FEATURES...

The 8200 incorporates many features
which are simply not available in any
other product. For example...

90 Phone Number Auto Dialer: The
8200 will store (in non-volatile memory)
90 phone numbers which can be dialed
with abbreviated two digit key codes.
The auto dialer is programmable over
the air or with the built-in keyboard.

Last Number Redial; Redialing the last

number called is reduced to a single
digit (plus access code).

Hookflash: Operates call waiting etc.
Simply press * three times. Only CSI

has .

Call Progress Tone Detection: Busy

signals and second dial tones are
detected and cause automatic
disconnect. Ample time is allowed for
dialing second dial tones when
required.

Powerful Toll Protection: One to four

digit sequences can be restricted. For
example, you could lock out 0, 1, 976
and 911. Additionally, digit counting
will prevent dialing more than 10 digits.
A separate 2 to 6 digit toll override
code allows making toll calls when
desired. Re-arm is automatic.

Dial Access Remote Base: The 8200

can be accessed and controlled from
any telephone. Call up and drop into
the system from your desk phone at

lunch hour!

Bingout Selective Calling: Ordinary

calls can be received using ringout
(reverse patch) and mobiles can be
selectively called using regenerated
DTMF.

This
option will allow up to 50 separate
(remotely programmable) 1 to 6 digit
access codes. A call can only be
disconnected with the code that
initiated the call. Thus eliminating
sabotage disconnects.

AN ADVANCED REPEATER
CONTROLLER...

The 8200 is a powerful repeater
building block and is perfect for all
private and club systems.

The 8200 contains everything
necessary to convert any receiver and
transmitter into a powerful repeater.
Only one connection to the receiver
and two to the transmitter are required.

Menu style programming is
accomplished with the built in keyboard
and display. The user can select a 3
digit repeater up/down code, CW ID
message, CW ID interval, hang time,
activity timer time, and you can even
select any Morse character as a
courtesy beep!!

An optional plug-in CTCSS board
converts the 8200 to private use. The
incoming CTCSS is filtered out and
replaced with fully regenrated tone. 32
tones are dip switch selectable.

STANDARD FEATURES...

» Line in use detection

* 90 number auto dialer

 Redial

» Hookflash

= User programmable CW ID

« Regenerated tone/pulse dialing

« Selectable activity, timeout and hang
time timers

» 3 digit repeater on/off code

» Two remotely programmable 1-6 digit
autopatch connect codes. (Regular
and Toll Override)

* Powerful toll protection

» Remotely controllable relay (relay
optional)

 Ringout (reverse patch)

» Busy channel ringout inhibit

+ Ring counting

« Auto answer

» Telephone remote base

« DTMF-DTMF selective calling

« Courtesy beep (any Morse character)

« Automatic busy signal and dial tone
disconnect

« MOV lightning protectors

- Non-volatile memory

And MUCH more!

CONNECT SYSTEMS INC.
2064 Eastman Ave. #113
Ventura, CA 93003
Phone (805) 642-7184
FAX (805) 642-7271
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transceiver to access tone operated systems, or in

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and is available
tor one day delivery, backed by our one year warranty.

* All tones in Group A and Group B are included.

* Output level flat to within 1.5db over entire range selected.

* Separate level adjust pots and output connections for each
tone Group.

* Immune to RF

* Powered by 6-30vdc, unregulated at 8 ma.

* Low impedance, low distortion. adjustable sinewave
output, Sv peak-to-peak

* Instant start-up.

» Off position for no tone output.

» Reverse polanty protection built-in.

67.0 XZ
711.9 XA
T4.4 WA
17.0 XB
19.7 5P

82.5YZ
85.4 YA

91.5ZZ
94 8 ZA
97.4 28
100.0 1Z
103.5 1A
107.2 1B
1109 2£

I18.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 4Z
14]1.3 4A
146.2 4B
151.4 5Z

156.7 5A
162.2 5B
167.9 64
173.8 6A
179.9 6B
186.2 7L
192.8 7TA
203.5 M1

= =

B8.5 YB 114.8 2A

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

« Continuous tone

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:
60 697 1209 1600 1850 2150
1000 TT0 1336 1650 1900 2200
1500 852 1477 1700 1950 2250
2175 941 1633 1750 2000 2300
2805 1800 2100 2350

* Frequency accuracy, = | Hz maximum - 40°C to + 85°C
* Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor
Model TE-64 $79.95

g’E COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, Califormia 92667
(800) 854-0547/ Califorma: (714) 998-3021
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Artificial RF Ground
MFJ-931
5799!

You can
create an
artificial RF
ground and eliminate RF “bites”,
feedback, TVI and RFl when you let the
MFJ-931 resonate a random length of
wire and tum it into a tuned counter-
poise. MFJ-931 also lets you electrically
place a far away RF ground directly at
your rig - no matter how far away it is
by tuning out the reactance of your
ground connection wire. 7"/2x3Vx7 in.

Antenna Bridge Mz

Now you can quickly 79
optimize your antenna for —
peak performance with this
portable, totally sell-
contained antenna bridge.

No other equipment
needed - take it to your
antenna site. Determine if
your antenna is too long or
too short, measure its
resonant frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine antenna
performance. Built-in resistance bridge,
null meter, tunable oscillator-driver
(1.8-30_MHz). Use 9 V battery or 110
VAC with AC adapter,

Super Active Antenna
‘World Radio TV Handbook’ says

MFJ-1024 is “a first rate easy-to-operate [PEEEAS

active antenna ... quiet R

dynamy

... excellent
range ... good gain ... very low
or... broad frequency coverage
nt choice.”
it outdoors away from electrical

4 covers 50 KHz to 30 MKz
Receives strong, clear signals
from all over the world. 20 dB
attenuator, gain control. ON LED
Switch two receivers and aux.
or active antenna. 6x23x5 in.
Remote unit has 54 inch whip)
50 ft. coax and
connector. 3x2x4
in. 12 VDC or

MFJ-1024 "I 29“ i

——

¢ One year unconditional guarantee ® 30 day
money back guarantee (less s/h) on orders from

MFJ = Add $5.00 each s/h = Free catalog

both tube and solid state rigs. Use 9 V battery

You can buy just the keyer assembly, MFJ-4
Bencher paddie.

$34°% w170t $21%°5 w1702 S50995 wer1704

Select any of several antennas from your operating desk with these MFJ
Coax Switches. They feature mounting holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. Six position antenna switch. S0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW. Black aluminum 10x3x1"2 inch cabinet.
MFJ-1702, $21.95. 2 positions. Cavity construction. 2.5 KW PEP, 1 KW CW.
Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position Cavity Switch with Lightening/Surge protection
device. Center Ground position. 2.5 KW PEP, 1 KW CW. Extremely low SWR.
Isolation better than 50 dB 500 MHz. Negligible loss. 50 ohm. 6VaxdVax14in.

““Dry’” Dummy Loads for HF/VHF/UHF

New
MFJ-260 MFJ-262 MFJ-264
sOges sSgQes $409°5

MFJ has a full line of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) ORM and save your finals.
MFJ-260, $28.95. Air cooled, non-inductive 50 ohm resistor. S0-239
connector. Handles 300 watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 30-60 MHz. 2V/2x2"/2x7 in.
MFJ-262,569.95. Handles 1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MFJ-264, $109.95. Versatile UHF/VHF/HF 1.5 KW Dry Dummy Load. An MFJ
first. Gives you low SWR to 650 MHz, usable to 750 MHz. You can run 100
watts for 10 minutes, 1500 watts for 10 seconds. SWR is 1.1:1 to 30 MHz,
below 1.3:1 to 650 MHz. 3x3x7 inches. S0-239 connector

. MFJ-1286 Gray Line DX Advantage
e :2995 wrs-1286  Snag rare DX for only $29.95! The MFJ-1286
is a computerized DXing tool that predicts DX
B propagation. Even the casual DXer can work rare
gl DX by knowing when conditions are best for DX.
S8 The Gray Line is the day/night divider line where
|l the most amazing DX happens every day. Now
3 you'll know exactly when to take advantage of it.
Gives detailed world map. Shows Gray Line for

zones and more. IBM compatible. Any graplucs

MFJ’s Speaker!Mncs MFJ-284 or

For Kenwood, Icom, Yaesu, Santec ;;'lj_‘:;

MFJ's compact Speaker/Mics let you carry your HT on your
belt and never have to remove it to monitor calls or talk.
You get a wide range speaker and first-rate electret mic
element for superb audio on both transmit and receive.
Earphone jack, handy lapel/pocket clip, PTT, lightweight
retractable cord. Gray. One year unconditional guarantee.
MFJ-284 fits Icom, Yaesu, Santec. MFJ-286 fits Kenwood.

ME)

MFJ ... making quality affordable

The keyer mounts on a Bencher paddle to form a small (4 1/8 x 2 5/8 x 52 inches)
attractive combination that is a pleasure 10 look at and use.

America’'s favorite paddie, the Bench, has adjustable gold-plated silver contacts, lucite
paddles, chrome plated brass, and a heavy steel base with non-skid feet.

any date/time, UTC in 24 user chosen OTHs, time

BEST OF MFJ

MFJ, Bencher and Curtis team up to bring you America’s most popular

keyer in a compact package for smooth easy CW

The best of all CW worlds - a deluxe MFJ Keyer using a Curtis 8044ABM chip in 3
compact package that fits night on the Bencher iambic paddie!

This MFJ Keyer is small in size but big in features. You get iambic keying, adjustable
weight and tone and front panel volume and speed controls (8-50 WPM), dot-dash
memories, speaker, sidetone and push button selection of automatic or semi-automatic/
lune modes. It's also totally RF proof and has ultra-reliable solid state outputs that key

or 110 VAC with MFJ-1305,

22BX, for only $79.95 to mount on your

up--mﬂ- il--l-l-l

__-l'

$4 995 wrs1088 39 95 Mrs1078

Huge 5/8 inch bold LCD digits let you
see the correct time from anywhere in
| your shack. Choose from the dual clock
that has separate UTC/local ime display
or the single 24 hour ham clock.

Mounted in a brushed aluminum
frame. Easy to set. The world’'s most
popular ham clocks for accurate logs.
MFJ-108B 4Y/2x1x2; MFJ-107B 2Vax1x2.

Lighted Crossmesd

SWR/Wattmeter '69“

MFJ Cross-
Needle SWR/
Wattmeter
shows you
SWR, forward - : = |
and reflected power in 3 ranges 1200/
2000 watts forward /50/500 reflected).
Push button range selection. 1.8-30 MHz.

Mechanical zero adjust for movement.
S0-239 connectors. Light requires 12
VDC or 110 VAC with MFJ-1312, $9.95.

Deluxe Code Practice

"“‘ Oscillator
: MFJ-557

248

MFJ-557 Deluxe Code Praclice
Oscillator has a Morse key and oscillator
unit mounted together on a heavy steel
base so it stays put on your table. Also
| portable because it runs on a 9 volt
battery (not included) or an AC adapter

that plugs into the side.

Earphone jack for private practice.
Tone and volume controls for a wide
range of sound. Speaker. The key has
adjustable contacts and can be hooked
to your transmitter. Sturdy. BYax2Vux3%
in. One year unconditional guarantee.

MFJ AC Voltage Monitor

$4 095 MFI850  New

Prevent damage 1o rig,
computer or other gear.
Monitor AC line voltage for
potentially damaging surge/§
brown out conditions on
2-color expanded 95-135 volt scale.

Plugs into any AC outlet. 2%

" accuracy. 2vax2Vex1Y2 inches.

MFJ ENTERPRISES, INC.

P.0. Box 494, Mississippi State, MS 39762
(601) 323-5869; TELEX: 534590 MFJSTKV
Nearest Dealer or Orders only: 800-647-1800

CIRCLE 24 ON READER SERVICE CARD



MFJ’s new ham license upgrade Theory Tutor

get your ham license for only $29.95 with MFJ Theory Tutor! This fun new software
practically guarantees you'll pass the theory part of any FCC ham license exam!

] P t -:.::: ; :.' .:.: i ] :-I. T T -. i o : e e i
tiype ol pattems is praduced by o - R e R 0

iR el B BB
& patters W tram T 3 ] £ ” : 5 : 4 i
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Capyright 1500 by 058 Softoars

» 323-58E69 asree

Press any key to continue —-}
Press H for Helpt?

5 : } | E | !-;-;:-_E:—::_'EE;.-_;..-.' l '_ﬁ.:___- _____________________________________ P ..
MFf 4 Enterpriaes _ & & . k‘mﬁ 1; o
/ PO Box 4a4 : i Hindw Colems - B e
A5 ® Mississippi State, NS : : s i .
(60T ;

Here is the opening screen of MFJ's An easy-to-use on-line calculator is You can change the screen colors
Theory Tutor -- a friendly, fun and ready to help you when needed, with the Utilities menu. This lets you
effective compulterized teacher that Calculators are allowed in FCC easily select the colors that make the
gives you the edge you need o pass testing sessions. To the right is the MFJ Theory Tutor most pleasing on
your next FCC ham license exam. A bar graph display that keeps up with your compulter screern.

great gift for the budding Novice! your score as you go along.

All test diagrams and figures are included for color graphics in MFJ's Here is the detailed score bar graph
Theory Tutor. One key switches you between the question and the screen that you can bring up during
diagram on the left. After you have studied the picture, you can go back a study session or at the end. It gives
and answer the question. These easy-to-read computer graphics are the you a graphic display of your score in
same ones used on Lhe lests. each exam calegory.

*» Concentrate on any specific area or on the entire FCC question pool

» Take sample tests or print written tests

» All FCC test graphics and diagrams are included with appropriate questions
» Automatically saves all study sessions so you can go back to them

» Lets you retry the questions you miss (except sample tests)

 Option for automatic selection of questions in your weak areas

« Convenient on-line calculator and explanations of hard questions

» Color change and other utility options

» The fun way to study for your license or upgrade -- a great gift
» Get yours today for only . .. $29.95 per license class. Order MFJ-1610-Novice;
MFJ-1611-Technician; MFJ-1612-General; MFJ-1613-Advanced; MFJ-1614-Extra

Get your ham license or upgrade with time, you can study either the entire You also get excellent graphics with
MFJ’s new Theory Tutor! It practically question pool or selected areas -- Or Lry appropriate questions, explanations on
guarantees you'll pass the theory part of taking sample tests. There's no better hard questions., weighted scoring
any class FCC ham license exam. way to make sure you know the analysis. color change option, on-line

Versatile and fun new IBM material. Each study session is calculator plus much more
compatible software is the best computer automatically saved, and you can return Don't put it off! Get the most from
tutor ever tailor-made for ham radio. to a previous session at any time. Or ham radio and your computer! Get the

Why? Because you get much more print a test (suitable for official testing) incredible new MFJ Theory Tutor and
than just the FCC question pool. At any on your Epson compatible printer. upgrade now! You'll be glad you did

For your nearest dealer or to order:

800-647-1800

MFJ . . . making quality affordable

MFJ ENTERPRISES, INC.
P.O. Box 494

Miss. State, MS 39762
(601) 323-5869; FAX: (601) 323-6551
TELEX: 53 4590 MFJSTEKV; Include $4 s/h.

CIRCLE 86 ON READER SERVICE CARD



[Words in bold face are those you will
encounter frequently in the features in
this issue, and in packet radio in general.

...Eds.]

Welcome to the 73 Special Packet Issue, in
which you will find nearly 40 pages devoted
to the fastest growing aspect in amateur ra-
dio! What is packet radio? Like radioteletype
(RTTY), amateur teleprinting over radio
(AMTOR), and even Morse code (CW),
packet is digital communications rather than
voice communications. With packet radio,
you can transmit any form of information that
can be represented as digital (on/off or dis-
crete values) information. A typical packet
station contains only three items—a
transceiver, a computer or terminal, and an
interfacing device, usually called a Terminal
Node Controller (TNC) or data controller,
which links the rig and computer.

Features Unique to Packet

Packet radio works by collecting informa-
tion and then transmitting it in bursts or pack-
ets. Each packet contains a special error de-
tecting code that allows the receiver to
determine whether or not the packet was

damaged or changed in transit. Damaged
packets are discarded by the receiver, and the

sender then retransmits another copy of the
packet. Each packet contains a source and

destination callsign so that only the intended
recipient will process the packet. This allows

several packet *‘conversations’’ to go on at
the same time on the same frequency.

The procedure followed by both the sender
and receiver to ensure the transmission of
information is called a protocol. The most
popular protocol used in amateur packet ra-

dio i1s called AX.25 because it 1s based on the
worldwide computer networking protocol
X.25.

Networking—Packet Radio’s
Newest Feature

Networking is a way of connecting com-
puters together so that they can communicate
efficiently. To simplify understanding of net-
working, its features are broken down into
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Welcome,
Newcomers!

component levels or layers, each with its own
general function.

Why use layers? Well, imagine that you are
trying to understand how a car works. You
probably will study individually the parts
of the car—the engine, the transmission,
the suspension, the electrical system, and
so on. When you understand the function
and features of each, you can more easily
understand how it all fits together to form a
car. Understanding the layers of a computer
network works the same way; if you under-
stand the functions of each layer, you can
better understand the function of the entire
network.

Much study went into defining the compo-
nent parts of a network. The result is a
scheme composed of seven components or
layers.

These layers are named physical, link,
network, transport, session, presentation,
and application. The physical layer de-
scribes the way to move the raw data from
one point to another and includes descriptions
of such items as voltages, connectors, signal
frequency, and the like. The physical layer in
amateur packet radio typically uses narrow-
band frequency modulation (NBFM) radios
to carry the signal. The digital data, the bi-
nary ones and zeros, are fed into a device
called a modem, which converts the digital
information into a signal that can be sent over
the radio. The modem on the receiving end
converts the signal back into the original digi-
tal signal for processing. The AX.25 link
layer ensures that any errors that occur dur-
ing the transfer process are corrected.

Packet communications works best when
the physical link is good (very few errors) and
AX.25 doesn’t have much to do. Several arti-
cles in this issue deal with ways to physically
transmit information faster, farther, and with
fewer errors.

See the article ‘* Amateur Radio Network-
ing’” in this issue for a fuller description of
the network layers.

Until recently, packet radio was pretty
much limited to point-to-point communica-
tions. There really wasn’t a network layer to
route the data to a distant station via interme-
diary stations. Neither was there a good

Number 1 on your Feedback card

transport layer to ensure that the message,
when it reached the final destination, was
accurate. There was no session layer to keep
multiple activities (for example, a keyboard-
to-screen chat and a file transfer) separated,
and no presentation layer to hide the differ-
ences between computer systems.

Times have certainly changed. Now there
is the Transmission Control Protocol/Inter-
net Protocol (TCP/IP), the RATS Open Sys-
tem Environment (ROSE), TexNet, and
NET/ROM. Each of these networking sys-
tems offers a different mechanism for moving
packet information long distances.

Once there is a way of moving digital infor-
mation long distances reliably, there 1s a de-
sire to use that resource. Something that uses
the network is called an application. The
most common application (and up until now
just about the only application) in packet ra-
dio i1s the bulletin board system (BBS). A
BBS is a computer program that lets you use
packet radio to send and receive electronic
mail and bulletin messages. New applications
are beginning to appear that permit someone
to query about another ham, send or receive a
computer program, or perhaps let your com-
puter use the resources of a remote computer
system.

Higher speeds, more reliable links, and
better networking protocols will give rise to
new applications. The 56,000 bit per second
modem described by Phil Karn in this issue
will make the computer-to-computer link
comfortable. The 1,500,000 bit per second
microwave packet system shown on the cover
will make digital voice and digital amateur
television possible. The bottom line is that
packet radio is going to eventually affect ev-
ery aspect of amateur radio, from chasing DX
to providing better public and emergency
communications service.

Now is the time for you to get involved with
amateur packet radio. You can use 1t right
now as an everyday aspect of your communi-
cations and you can get involved in experi-
mentation and advancing the state-of-the-art.
Either way, you will be challenged and de-
lighted by this diverse and interesting facet of

the exciting hobby of amateur radio.
.. .de WB6RQN
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SCR1000A 2M or 220 :
REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your orderin A.S.A.P.!

Sold Factory Direct or through Export Sales Reps. only.

s SPECTRUM

We've got the greatest

design/performance
“Know-how’’— 15 years

in the business—with
constant improvements in
our Repeaters & Link Units!

For that new Machine—Spectrum makes 2
lines of Repeaters—the world famous Deluxe
SCR1000A-VHF or SCR4000-UHF, and the

basic low cost line of SCR77s.

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 &
whistles'’ have been eliminated—at a large cost
savings to you! The SCR77 is a real “‘work-
horse' basic machine designed for those who
want excellent, super-reliable performance year

after 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’
options, then you want our SCR1000A or
SCR4000.

All available with Autopatch/Reverse Patch/
Landline Control; TouchTone Control of
various repeater functions; ‘PL’; ““Emergency
Pwr./ID; High/Low TX Power; Tone & Timer
Units; Sharp RX Filters; Power Amps, etc.

Complete Line of VHF/UHF Rcvr. &
Xmtr. Link Boards & Assemblies
also available. Plus ID, COR,
DTMF Control BDS., Antennas,
Duplexers, Cabinets, etc. Inquire.

/577 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 » Norristown, PA 19403 » (215) 631-1710 = TELEX: 846-211
FAX:(215) 631-5017
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NEVER saY DIE

Wayne Green W2NSD/1

EMP Revisited

Seven years ago the FCC’s De-
fense Commissioner, Mimi Daw-
son, with the support of Chairman
Mark Fowler and Senator Goldwa-

ter, formed the Long Range Plan-
ning Committee (LRPC) with four
National Industry Advisory Com-
mittees (NIAC) to assistit. The LR-
PC was made up of top executives
in the communications industry,
brought together to formulate an
overall plan for emergency com-
munications for our country.

The first step was to see what
had been done in the past to cope
with emergencies—what systems
were available and how they had
worked. The next step was to look
closely at all communications sys-
tems and their role in helping us
cope with future emergencies.
Emergencies encompassed ev-
erything from local problems due
to accidents, fires and floods, to
regional emergencies due to
earthquakes, right on up to the
ultimate emergency: an atomic
attack.

The LRPC soon had to face one
fundamental fact: Only the ama-
teur radio service had the po-
tential for providing the needed
communications. The military de-
pended almost entirely on com-

mercial telephone lines for their
communications (95%)—and the

first thing which seems togo out in
any emergency is the telephone.
Indeed, it was this which put the

Alaskan military bases out of com-
munications with the Pentagon for

almost a week following the
Alaskan earthquake. Their only
communications were via hastily
set up amateur radio networks.

The LRPC and the FCC then
faced an extremely serious prob-
lem. If the only dependable emer-
gency communications system
which could tie together police,
fire, towns, road crews, two-way
services such as trucks, taxis and
doctors, television remote units,
CB, CAP, MARS, broadcast radio
and TV, and so on, was amateur
radio, then we were going to need
a substantial growth and modern-
ization of this service. The traffic
volumes estimated were several
orders of magnitude beyond the
capability of our present voice or
CW communications systems.
These volumes could only be han-
dled by high speed automated
digital communications, such as
packet radio.

The LRPC and the Commission
then tried to tackle the need for
vastly more hams. The only ham

Paul Levey 8 222 Williams Street § Glastonbury, Connecticut 06033 U.S.A.

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, Forest
Road, Hancock, NH 03449, Attn: QSL of the Month. Winners receive a

one-year subscription (or extension) to 73. Entries not in envelopes

cannot be accepted.
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system in the world which seemed
to be working these days was the
one adopted by the Japanese—a
no-code license. Efforts to imple-
ment this here were completely

stopped by the ARRL directors. In
frustration the FCC disbanded the

LRPC and its NIAC committees,
giving up on the whole emergency
communications situation.

All this is the background and,
my apologies since I've covered it
all before, but | find many ham
memories seem to be incredibly
short when it comes to the no-
code debacle. A couple of hams
have been pushing the FCC to
deal with the problem of electro-
magnetic pulses (EMP), so the
few amateurs we have left will be
in a better position to provide
emergency communications
should atomic bombs be used.

Little has been published on
how we can cope with this prob-
lem. Indeed, we have little infor-
mation on how much of a problem
this really is! Some reports indi-
cate that a high altitude bomb
might wipe out most solid state
equipment for a thousand miles
around. Pffft would go all our HTs
and mobile VHF gear—plus our
low-band rigs—Ileaving us nothing
with which to communicate. The
Department of Defense (DOD)
has been fighting to keep the FCC
out of the EMP arena, saying
there’'s plenty of information avail-
able on how to guard against
EMP. The hams replied that the
key information on this is classi-
fied—or, at best, apparently only
available to large corporations.

Can ham gear be protected
against EMP so we would have a
chance to do our thing in case of
an atomic bomb? Unless data is
made available to help us shield
and protect our ham stations, and
to help manufacturers build in by-
passing and shielding, the only
backup communications our
country has in case of such an
emergency will be completely out
of business.

Well, you say, the likelihood of
an atomic attack is remote
enough so all that is just the usual
gloom and doom baloney. That's
nothing | have to worry about any

Continued on page 74
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Stacked in You

TM-231A/431a/531A

FM Mobile Transceiver

Looking for a compact transceiver
for your mobile VHF and UHF opera-
tions? KENWOOD has a compact rig
for each of the most popular VHF/
UHF bands.

e 20 multi-function memory channels.
20 memory channels allow storage of fre-
quency, repeater offset, CTCSS frequency,
frequency step, Tone On/Off status, CTCSS
and REV.

¢ High performance—high power!
50W (TM-231A), 35W (TM-431A) with
a 3 position power switch (high,
medium, low).

¢ Optional full-function remote
controller (RC-20).

A full-function remote controller using the
Kenwood bus line, model RC-20, may be
easily connected to the TM-231A/431A/531A
and can be mounted In any conuement
location. Using the IF-20 interface
the RC-20 may be connected to
four mobile transceivers.
(TM-231A/431A/531A or the
TM-701A)

V=) (LTET MHz
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Optional Accessories

« RC-20 Full-function remote controller

« RC-10 Multi-function remote controller

» IF-20 Interface unit handset » DRU-1 Digi-
tal recording unit » MC-44 Multi-function
hand mic.» MC-44DM Multi-function hand
mic. with auto-patch » MC-48B 16-key DTMF
hand mic.» MC-55 B8-pin mobile mic.

* MC-60A/80/85 Desk-top mics.» MA-700

e Multi-function DTMF mic. supplied.
Controls are provided on the microphone
for CALL (Call Channel), VFO, MR (Memory
Call or to change the memory channel) and
a programmable function key. The program-
mable key can be used to control one of the
following on the radio: MHz, T. ALT. TONE,
REV, DRS, LOW or MONITOR.

e Fasy-to-operate illuminated keys.

A functionally designed control panel with
backlit keys increases the convenience and
ease of operation during night-time use.

e Auto repeater offset on 144 and
220 MHz.

e Built-in digital VFO.

a) Selection of the frequency step (5,
10,15, 20, 12.5, 25kHz)
*TM-531A: 10, 20, 12.5 25kHz
b) Programmable VFO
The user friendly programmable VFO allows
the operator to select and program variable
tuning ranges in 1 MHz band increments.

MOBILE TRANSCEIVERS AND REMOTE CONTROLLER.

* Programmable call channel function.
The call channel key allows instant recall of
your most commonly used frequency data.

e Selectable CTCSS tone built-in.

e Tone alert system—for true “quiet
monitoring™!

When activated this function will cause a

distinct beeper tone to be emitted from the
transceiver for approximately 10 seconds to
signal the presence of an incoming signal.

e Easy-to-operate multi-mode scanning.
Band scan, Program band scan, Memory
scan plus programmable memory channel
lock-out, with time operated or carrier oper-
ated stop.

e Priority alert.

e DRS (Digital recording system).

The optional DRU-1 can store received and
transmitted messages for up to 32 seconds,
allowing the operator to quickly check or
return any call using the tone alert system.

® Automatic lock tuning function
(TM-531A).

* Repeater reverse switch.

o —

Dual band (2m/70cm) mobile antenna (mount
not supplied) » SP-41 Compact mobile
speaker » SP-50B Mobile speaker» PS-430
Power supply = PS-50 Heavy-duty power
supply = MB-201 Mobile mount » PG-2N
Power cable » PG-3B DC line noise filter

= PG-4H Interface connecting cable » PG-4J
Extension cable kit « TSU-6 CTCSS unit

Specifications and prices subject to change without notice or obligation.
Camplete service manuals are available for all Kenwood fransceivers and most accessories

REMOTE CONTROLLER

BATTERY

KENWOOQOD

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O.BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2
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Satellite Transceiver

The new Kenwood TS-790A VHF/UHF all-
mode tri-band transceiver is designed
for the VHF/UHF and satellite “power
user.”’ The new TS-790A is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
automatic uplink/downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep-
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. (The 1200 MHz
section is an optional module.)
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* High stability VFO, The dual digital VFOs
feature rock-stable TCXO (temperature com-
pensated crystal oscillator) circuitry, with
frequency stability of =3 ppm.

e Operates on 13.8 VDC. Perfect for
mountain-top DXpeditions!

* The mode switches confirm USB, LSB,
CW, or FM selection with Morse Code.

e Dual Watch allows reception of two
bands at the same time.

* Automatic mode and automatic
repeater offset selection.

e Direct keyboard frequency entry.
¢ 59 multi-function memory channels.
otore frequency, mode, tone information,

offset, and quick step function. Ten memaory
channels for "odd split’

e CTCSS encoder built-in. Optional TSU-5
enables sub-tone decode,

* Memory scroll function. This feature
allcws you to check memory contents
without changing the VFO frequency.

Complete service manuals are available for all Kenwood transceivers and most accessories
specifications, features, and prices are subject to change withoul notice or obligation

KENWOOD

...pacesetter in Amateur Radio
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e Multiple scanning functions. Memory
channel lock-out is also provided.

e ALT—Automatic Lock Tuning—on 1200
MHz eliminates drift!

e 500 Hz CW filter built-in.

e Packet radio connector.

¢ Interference reduction controls: 10 dB
RF attenuator on 2m, noise blanker, IF shift,
selectable AGC, all mode squelch.

e Other useful controls: RF power output
control, speech processor, dual muting,
frequency lock switch, RIT.

¢ Voice synthesizer option.

e Computer control option.

Optional Accessories:

e PS-31 Power supply = SP-31 External speaker

¢ UT-10 1200 MHz module « VS-2 Voice synthesizer
unit * TSU-5 Frogrammable CTCSS decoder

® IF-232C Computerinterface » MC-60A/MC-80/
MC-85 Desk mics » HS-5/HS-6 Headphones

e MC-435 Hand mic ® PG-2S Extra DC cable

KENWOOD

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O.BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2
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EDITED BY BRYAN HASTINGS NS1B

Kudos

.. .to Brian Lloyd WB6RQN, for coordi-
nating this month’s Special Packet Issue,
and especially for his editorial contribu-
tions. His efforts in gathering the editorial
material were key to the formation of this
issue. Thanks very much, Brian!

Home-Brew IV
Contest Results

The verdict is in for the top three articles
for the Home-Brew IV contest! The four-
member evaluation panel, consisting of Jeff
DeTray NK1F, Perry Donham KW10, Bryan
Hastings NS1B, and Walter Lewandowski
WA2VSN, spent many hours in late July care-
fully reviewing each candidate. The decisions
were tough, as there were many fine entries
from which to choose.

First prize went to Michael Geier KB1UM,
for “Flavorig!”, his inexpensive and simple
conversion of a Radio Shack Flavoradio™ tran-
sistor AM radio to a 5 watt 80m CW transceiv-
er. The second prize went to Ron Cole K40OND
for the "'Bitchaser,”’ a totally home-brew com-
prehensive piece of test gear designed espe-
cially for digital circuitry. Third prize went to
William Lazure KBSCTH for his elegant ver-
sion of a stable sensitive 60 Hz-100 kHz fre-
quency meter.,

These top three articles will appear in the
November 1989 issue. Thanks to all who par-
ticipated! For those of you who didn't make it,
be sure to look out for the announcement for
the Home-Brew V contest in 1990,

Shockley SK

William Shockley, co-inventor of the
transistor and Nobel Prize winner whose
later life became embroiled in controversy
over his racial theories, died of cancer at
his home in Stanford, California. He was 79
years old.

Shockley shared the Nobel Prize for
physics in 1956 with his colleagues from Bell
Laboratories, John Bardeen and the late Wal-
ter H. Brattain. The team's first semiconductor
device, developed in 1947, was an innovation
that made the electronic age possible. Shock-
ley Semiconductor Co., the company he
founded after leaving Bell labs in 1954, was
instrumental in the birth of the Silicon Valley
electronics industry. His former employees
later invented the integrated circuit and the
MiCroprocessor.

Shockley's later life was marked by bitter
controversy over his claims that intelligence
was genetically determined, and that blacks
were genetically inferior and as a group could
not be as bright as whites. His claims con-

-
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Guess who's a 50-year member of the
League? Wayne W2NSD/1, “shows off’" his
plague from the ARRL. . .

tributed to debate over the use of IQ tests in
schools and over why black Americans failed
to score as well as whites, an outcome most
experts blamed on biased tests and other fac-
tors not related to genetics.

ARRL Pro No-Code

The ARRL is getting with the program at
long last! Their Board of Directors ruled in
favor of adopting a no-code license class. On
21-22 July, after an extensive and sometimes
heated discussion, and by a vote of nine Direc-
tors in favor to six opposed, they agreed that
the ARRL will present a proposal recommend-
ing a codeless class of amateur license to the
FCC. This proposal for the new class of li-
cense—to be called "‘Communicator —will
be in the form of a petition for rulemaking.

The examination will consist of Novice-writ-
ten Element 2 and an expanded Technician-
written Element 3A having additional ques-
tions. These will include questions related to
Morse Code.

All license examinations will be given
through the VEC examination system. To up-
grade to Technician, the new licensee must
pass a five-word-per-minute Morse code test
also administered through the VEC system.

Callsigns will be assigned from the Group D

callsign block. Frequency privileges will be
220 MHz and above, with output power limited

to 250 watts. The no-code licensee will not be
allowed to be the control operator of a re-
peater or auxiliary station,

JA WARC Bands

Japan’s amateurs now have full access
to the 18 and 24 MHz WARC bands. In 1979,
the ITU created three new ham bands at 10,
18, and 24 MHz. In 1982, Japanese amateurs

were granted privileges on 10 MHz, but it was
not until 1 July that the other two bands were
opened to them. The 18 MHz band is restrict-
ed to Japanese First and Second Class li-
cense holders, but 24 MHz is open to all oper-

ators.

Put This
In Your Pipe

A California ham is suing General Tele-
phone due to their alleged discrimination
against non-smokers. Craig Chambers
WBBHTS of Los Angeles is making national
headlines after filing suit against the giant
telecommunications conglomerate. Accord-
ing to Chambers, not only was his request to
be placed in a non-smoking environment de-
nied, but he soon found himself called on the
carpet by his superiors. He claims he was fired
from his job after requesting a medical trans-
fer to keep him away from tobacco smoke.

Let's hope hams and non-hams alike appre-
ciate Craig's fight for the right to work in an
environment that is free of tobacco smoke.
Send letters of support to Craig Chambers,
2829 Warwood Rd., Lakewood CA 90712.

UK Murder

A ham and his wife have been murdered
in England, and the police are asking hams
to aid them in finding the killer. Peter Dixon
GOHFQ and his wife Gwenda were last seen
on Thursday, 29 June when they left on a
camping trip to Howstone Farm near Little
Haven in Pembrokeshire. Their bodies were
discovered on 5 July. Both died of gunshot
wounds and investigators say that they were
killed within a half mile of their campsight.
Dixon's car was equipped with both HF and
VHF amateur gear. Police are asking any
ham, anywhere in the world, that may have
contacted GOHFQ between 29 June and 5
July to get in touch with them. Contact the
Murder Incident Room of the Pembrokeshire
Police at Haverfordwest 3721. The STD code
is 0437. If you are calling from outside the
United Kingdom, request operator assis-
tance.

Merci Beaucoup

Thanks to Westlink Report, RF Carrier,
and Associated Press for providing items for
this month's QRX. Keep your ham radio-relat-
ed news items and photos rolling in to 73
Magazine, WGE Center, Forest Rd., Hancock
NH 03449, Attn: QRX. You may also submit

text as E-Mail to the Sysop on the the 73 BBS,
(603) 525-4438, 300/1200 baud, 8 data bits, no

parity, and one stop bit.
73 Amateur Radio = October, 1989 11
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TH-25A1/45a1

New Pocket Portable
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Number 4 on your Feedback card

Packet Racket Lip Zipper

Automatically turns off your rig’s speaker during packet operation.

f yvou're like most of us frugal hams,

you're using your 2 meter base ng for
both voice and packet—and you're sick and
tired of the awful packet screech and having
to connect and disconnect cables every time
you switch modes! Of course, you can solve
these problems by buying another nig for
packet, but why spend $500 when you can
build the Packet Racket Lip Zipper for next to
nothing?

The Lip Zipper switches the audio output
of your rig from an external speaker (or even
the internal one, iIf an interrupting connector
1s provided on the radio) to the audio input
of your TNC. In addition, you can use it to
switch the rig’s mike input between the mike
and the TNC.

A glance at Figure | reveals how simple the
Lip Zipper is. It takes its power from the 12V
supply powering the ng and/or TNC, draw-
ing minimal current. It senses activation of
the TNC from pin 9 of the DB-25 serial
connector, then energizes the relay. (Pin 9 on
my MFJ 1270 TNC is connected to + 12
volts. If yours isn’t, try using pin 6, the Data
Set Ready connection. Anything that switch-
es on and off with the TNC will do.) You can
make the whole circuit from Radio Shack
parts, and it will fit into a plastic 35mm film
can or other handy container (see¢ photo).

Construction

Use any construction technique you like.
Nothing is critical here, although 1 do recom-
mend shielded cable for all audio leads, in-
cluding the speaker connections. Otherwise,
RF hash from your computer can get into the
TNC and cause problems. Of course, that can
happen even without the Lip Zipper.

First, connect the sense wire to pin 9 (or 6)
of the DB-25 on the back of your TNC. If you
have a sealed, factory-made cable, you'll
have to open its connector far enough to
connect the wire. If that seems too difficult,
you can open the TNC and connect to the
PC board, running the wire out the back.
But you'll void your warranty if you do
that way.

Connections to your radio will depend on
its make and model. Some rigs, like my trusty
old KDK FM-2016A, have an accessory plug
on the back that lets you interrupt the audio
going to the internal speaker. If yours
doesn’t, you'll have to use an external
speaker. Many base station ops do that
anyway, for the better sound.

Lip Zipper Parts List
Q1 2N2222 RS# 276-2009
Q2 2N3053 RS# 276-2030 |
D1 1N4003 RS# 276-1102
K1 DPDT RS# 275-249
R1 100k

by Michael J. Geier KB1UM
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Figure 1. Schematic for the Packet Racket Lip
Zipper.

When you’re done, stuff the board into the
container and put it out of sight. Since it has

5 TO RADIO'S MIC INPUT

_g_} TO AUDIO OUTPUT OF TNC

CONNECT GROUND TO MIC JACK GROUND PIN

|’Q_} TO MiC
1]

— g

NL

Figure 2. Optional circuit for switching
between mike and TNC.

erate normally. Now fire up the TNC. The
speaker should quiet immediately, and 1if
you're using the optional circuitry, the mike
should no longer work (although the pTT Will
still key the rig).

Sit back and enjoy the quiet and conveni-
ence of a dedicated packet station. When
you're ready to return to voice operation, just
switch the TNC off and you're back on the

air! B8}

Michael J. Geier KB1 UM appears monthly as
73's Tech Answer Man in “‘Ask Kaboom.
You can contact him at 7 Simpson Court, 5.
Burlington VI 05403.

no user controls, you
don’t need it cluttering
up the shack!

An Option

My accessory plug
also has an audio input
pin, originally intended
for a DTMF pad. I con-
nected it to the audio
output of my TNC and
it worked fine. It
doesn’t seem to mind
that the mike 1s still
connected, but if yours
does, just use the op-
tional circuit shown in
Figure 2.

These extra connec-
tions let you switch the
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tween the mike and the
TNC, and they require
you to get into your
mike plug and add
some wiring. Be sure to |
use shielded cable; the |
old *“*twisted pair " just |
won 't do.

rig's mike input be-

Powering Up

With the Lip Zipper
installed, turn on your
2 meter ng, leaving the :
TNC off. Your mike
and speaker should op-
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Number 5 on your Feedback card

Setting Up a

Packet Radio Station

An excellent guide for beginners and veterans alike.

Y ou may be just joining the packet radio
revolution or you may have been using
packet for a while. Either way, this step-by-
step guide to setting up a working, reliable
packet station is here to help you. You begin-
ners, and those of you just getting interested,
will find simple advice that’s unavailable in
any book. Those of you who are experienced
packeteers will learn how to gauge the perfor-
mance of your radio when you use it as part of
your packet station.

What System to Put Together?

There are just a few components to the
basic system—the transceiver, the terminal
(or personal computer), and the Terminal
Node Controller (TNC) or data controller.
The TNC *‘interfaces’” the rig and the PC—
that is, it goes in-line between the two. The
following few sections discusses these three
components.

#1 - The TNC/Data Controller

Until a few years ago, the only interface
was the TNC. Most TNCs contain two
devices, a modem (MOdulator/DEModula-
tor) and a packet assembler/disassembler
(PAD). A modem is a device that converts the
digital pulses from the computer to a form the
radio can use to modulate a carrier wave, and
vice versa. The PAD converts the data stream
coming from the computer into discrete
groups—called *‘packets’’—which go on to
the transmitter. It also converts the packets
arriving from the receiver into a continuous
data stream that goes on to the PC, which
interprets the data as text and prints it onto the
monitor.

Nowadays there’s a little more selection. In
the last few years, data controllers—devices
that can encode/decode other digital modes
suchas RTTY, AMTOR, and CW in addition
to packet, appeared on the market. These are
also called multimode or all-mode con-
trollers. Examples of these are the AEA PK-
232, the MFJ 1278, and the Kantronics
KAM. You just put them in in place of the
TNC.

Even newer to the market are boards that
plug into your computer to make it a complete
packet radio system, except the transceiver.
(See the review of the DRSI Packet Adapter
in this issue.) The plug-in board approach is
pretty much limited to the IBM-PC and com-
patible computer systems. Most of the plug-
in boards offer an on-board modem so that the
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computer may be plugged directly into the
radio. You won't need a cable or another
piece of hardware.

If you plan to get into packet very seriously
and/or are an avid experimenter, the plug-in
board 1s probably the best way to go. It can
also be the least expensive since many of
these boards give you connections for two
radios (it’s like having two TNCs). The soft-
ware available for the plug-in boards tends to
be more powerful because it can take advan-

tage of the computing power of the PC—a
much more powerful computer than the TNC

or data controller. If you want to operate on
HF and you have chosen the plug-in board
approach, don’t worry; many vendors offer
external modems optimized for HF opera-
tion, which you can attach to one of the serial
ports on the plug-in card.

If you are interested in operating packet
and you want to operate RTTY, CW, and/or
AMTOR, choose a multimode device. They
provide all the modes of operation and usual-
ly include a special modem and tuning indica-
tor that is optimized for HF operation. When
you select packet operation in any of the mul-
timode devices they perform as ordinary
TNCs.

If, like most packeteers, you plan to use
packet on VHF for local communications, the
TNC 1s your best bet. This 1s the traditional
way to construct a station and, in many cases,
1s also the least expensive way to go.

#2 - The Transceiver

For VHF operation most packeteers use a
standard VHF NBFM radio. Since most
packet operation takes place on only a few

_T:.. i
3 3
e a
COMPUTER § — B 5 TNC
B ir— o
7 7
8 —— 8
ik i o 20

Figure I. RS-232 cable pin connection be-
tween the computer and the TNC.

frequencies, an old crystal-controlled rig 1s a
good choice. On 2 meters, much of the packet
activity goes on between 145.01 and 145.11
MHz.

Consider also transmitter power. Packets
need a good signal-to-noise ratio to get
through reliably. It really doesn’t hurt to have
a 25W transmitter. A handy-talkie may be
convenient but its 2W output can make a link
marginal.

On the same token, it’s especially impor-
tant in packet radio to have a good receiver
and antenna. You should be able to hear those
stations that hear you. This is because packet
is a simplex mode—it operates on only one
channel. Thus, a packet station listens on the
channel and does not transmit until it senses
that the channel is clear. If two or more pack-
et stations transmitted on the same channel
simultaneously, then those packets would
“‘collide,’” causing their corruption. For
packet to work well it is important to hear all
the other packet stations in your area. If your
system can’t hear another station, it may
think the channel’s clear when it may actually
be busy, and so transmit, causing a collision.

Effective HF packet operation requires a
very stable rig that can be tuned within 20 Hz
of the desired operating frequency. If you
have an analog rig, consider crystal control
for the frequencies you plan to use. (HF pack-
et tends to operate on just a few frequencies).
If you have one of the newer digital rigs that
use a PLL for frequency control, consider
getting the high accuracy option (usually a
temperature-compensated crystal oscillator
or a crystal oven).

You want also to have a good 500 Hz band-
width receiving filter. Filters in the modem
are no substitute for a good crystal or me-
chanical filter in the receiver’s IF. For best
performance, AGC sampling must take place
AFTER the selectivity, not before. If you use
a wide filter, an unwanted signal in the re-
ceiver's passband can cause a change in the
receiver’s AGC even though the signal
doesn’t otherwise interfere with the packet
signal you are trying to receive. The gain
change can confuse the modem and make the
packets unreadable.

Packet, like AMTOR, likes a fast transmit/
receive switching time on the radio. The re-
celver must recover very quickly after trans-
mitting so you can reliably receive the
acknowledgments from the other station. Al-
though a slow transceiver can be made to
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work, it requires both stations to make adjust-
ments in the transmitter keyup delay value
(TXDELAY) inthe TNC. (See the discussion
on setting TXDELAY later in this article).

#3 - The Computer or Terminal

If you acquire a TNC you need a computer
or a computer terminal to display the data. If
you choose to use a computer terminal it
should be capable of asynchronous ASCII
operation. A terminal usually has everything
you need to communicate with the TNC built-
in, so all you need to connect the terminal to
the TNC is a cable (see below).

Computers are inherently dumb and must
be told what to do by software programs. If
you are operating with a multimode device or
a TNC you need a program for the computer
that allows it to operate as a terminal. Most
vendors of TNCs and multimode devices of-
fer programs for the more popular comput-
ers. These programs are tailored to packet
operation and include features that make op-
erating packet radio more efficient, simple,
and enjoyable. On the other hand, almost any
program designed to allow the computer to
operate with a modem—such as Crosstalk or
Procomm—works fine.

If you get the add-in board you’ll need
some special software. This software should
come with the board, usually in the form of
one or more computer diskettes. Some
boards have publicly-available software.

Connecting the TNC to the Computer

If you choose the add-in board approach,
the connection is handled internally in the
computer. The manufacturer’s instructions
tell you how to properly configure the
jumpers or switches on the board.

If, however, you have a TNC or multimode
controller, obtain a cable to connect the
device to your computer or terminal. In order
for your personal computer to “‘talk’ to a
TNC, make sure that it has true asynchronous
RS-232 serial port. (Some less expensive
computers do not adhere to RS-232 signal
level specs. These computers may not work
well with some types of TNC.) A serial
port i1s one that accepts digital data serially—
that is, one bit at a ume. Most serial port
connectors on computers are either DB-25
males or DB-9 females. Then buy or config-
ure an RS-232 cable with the appropriate
connectors.

Some computers, such as the ever-popular
Commodore-64 and the VIC-20, have TTL
signal levels at their serial ports. You have
several options here: find a TTL/RS-232 lev-
el converter interface, or get a TNC/data
controller that uses TTL signal levels rather
than RS-232.

The simplest cable for connecting the TNC
to the terminal requires only three signals:
transmit data, receive data, and ground. On a
standard DB-25 RS-232 connector these are
pins 2, 3, and 7, respectively. Try the *‘three
wire"" connection first to see if it works.
Connect the TNC to the terminal, turn on the
terminal, then turn on the TNC. Something
should appear on the screen (although it may
be random *‘garbage’’ characters). If you get
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absolutely nothing on the screen, your termi-
nal or computer probably requires some of
the RS-232 control signals in addition to the
transmit and receive data signals. Try con-
necting the signals **Data Set Ready™’ (pin 6),
““Data Carrier Detect’” (pin 8), and *‘Data
Terminal Ready’ (pin 20) together at the
terminal/computer end of the cable. You
should now get something on the screen when
you turn on the TNC.

The next step is to ensure that the comput-
er/terminal and the TNC are sending data to
each other at the same speed (baud rate) and
format. Most packeteers use 4800 or 9600
bauds between the TNC and the terminal with
8 data bits, no parity, and one stop bit. Set the
terminal or your terminal program to the de-
sired baud rate and these parameters. Some
TNCs have a switch on the back that lets you
set the data rate. In that case, set the baud rate
on the TNC to the desired value.

Some TNCs have no external switch for
baud rate. These TNCs have an autobaud
routine that automatically determines the
baud rate used by the terminal. Usually you
wait until a legible message from the TNC
appears on the screen of your terminal, then
you press a specific key on the keyboard. At
this point there should be communications
between the TNC and the terminal in both
directions.

Sometimes your terminal can see what the
TNC is sending but the TNC appears to ig-
nore everything you type. This is usually a
problem with the RS-232 connection. If this
occurs, try connecting the ‘‘Request To
Send’" signal (pin 4) to the **Clear To Send™’
signal (pin 5) at the terminal or computer
RS-232 connection,

At this point the terminal and TNC should
be communicating. If every character you
type appears twice on the screen, set your
terminal or computer for full-duplex oper-
ation.

This is a good time to set the terminal
control parameters of the TNC. Every TNC
or multimode controller has some preset or
default values for its control characteristics.
You can change these parameters to make the
TNC more compatible with your terminal. If
you are using a CRT terminal or a computer,
enter the command BKONDEL ON. After this
command the TNC erases characters on the
screen when you press the backspace key on
the keyboard. Some terminals generate the
ASCH rubout (delete) code instead of the
ASCII backspace code when the backspace
key is pressed (DEC VT-100 and compatible
terminals). You can tell that this is happening
if you make a mistake then correct it with the
backspace key, and the TNC does not recog-
nize what appears to be a perfectly valid com-
mand. You can tell your TNC to recognize
your backspace key with the commands
DELETE $7F or DELETE ON. Read the manual
that comes with your TNC to find the appro-
priate command.

Many terminals and terminal programs
provide some sort of line wrapping function.
This means that if you type beyond the end
of a line your typing continues on the next
line. The TNC also provides this feature.

If both are turned on, you see text on every
other line whenever the text extends beyond
the end of the line. To prevent this, either
turn off the line wrapping at the terminal or
send the following command to the TNC:
SCREENL 0.

This is the time to experiment with sending

commands to your TNC. You can get a feel-
ing for how it works before you hook it up to

the radio.

Connecting the TNC to the Radio

Perhaps the single most important thing
you can do to ensure reliable packet operation
is to properly connect and adjust the TNC 1o
the radio. First, decide where to connect the
two. Many transmitters offer a high-level
auxiliary input. Use this input instead of the
microphone input if possible. Many micro-
phone inputs do some equalization or signal
processing that can distort the signal generat-
ed by the TNC thereby making it difficult for
other stations to decode your packets. The

signal at the aux input often bypasses these
stages and provides better performance.

The audio from the receiver needs to get to
the TNC. Although the signal from the speak-
er may work, it is almost always distorted by
the audio amplifier. The result is that the
TNC fails to decode otherwise good packets.
Many radios offer a low-level audio output
for a phone patch or selective calling unit.
This low-level output is a much better choice
than the speaker jack. If your radio does not
offer a low-level output, try taking the signal
from the “*hot’’ side of the volume control,

Once you have the TNC connected to the
radio, adjust the transmit signal level so that
the signal from the TNC properly modulates
the transmitter. Proper adjustment here is
critical for good results. There are two tech-
niques for setting the transmit level of an
NBFM transmitter.

The first technigue requires a deviation
meter. Set up the deviation meter to read the
deviation of the transmitted signal. Turn on
the transmitter and the TNC and enter the
calibration command. If your TNC offers the
option of selecting either the high or low
tone, select the high tone and adjust the signal
level at the TNC for 2.5 to 3 kHz of deviation.
If your calibration command alternates be-
tween the mark and space tones at a rapid rate
(Kantronics' calibration command does this)
set the level at the TNC for 2.0 10 2.5 kHz of
deviation.

The second technique does not require a
deviation meter but it does require a receiver
and an AC voltmeter. Connect the voltmeter
to the output of the second receiver so that
you can get a relative indication of audio
output. Set the frequency of the receiver to
the output frequency of your TNC/radio pair.
Turn on the transmitter and the TNC and
enter calibration mode. Select the high tone
and increase the TNC's transmit signal level
until further increase of the level at the TNC
no longer results in an increase in the level
indicated by the AC voltmeter connected to
the second receiver. Note the reading on the
voltmeter. Now decrease the signal level at
the TNC until the voltmeter connected to the

Continued on page 18



Number 6 on your Feedback card

Ham PROFILES

There are no “average’ hams!

Career Aims Shaped
by Radio Theory

Elan Grossman KA2RMW, age
20, got his ham ticket at age 14,
after enrolling in Carole Perry
WB2MGP's course at Intermedi-
ate School 72 in Staten Island,
New York. He is presently an un-
dergraduate at Wesleyan Univer-

Elan Grossman KAZ2RMW-—a
young ham active in astrophysics.

sity, majoring in both physics and
astronomy. He just finished a
research apprenticeship at Wes-
leyan's Van Vleck Observatory
(which houses the largest tele-
scope in Connecticut) working on
a project to study physical proper-
ties of stars under formation and
to search for possible planets
around them. Elan also works with
a 20-inch Alvan Clark refractor
that records the apparent parallax
shift in nearby stars, a way of de-
termining their distances.

Elan is also part of a project un-
der grant to conduct researchon a
new form of radiation detector that
would be able to measure the
quantity of radiation to which a
person has been exposed. He al-
so taught gifted high school youth
during the summer.

Elan’'s future plans include a
Ph.D. in either astrophysics or
planetary science. He says the
knowledge he gained in radio the-
ory played a significant role in
shaping his interests in electrody-
namics and radio astronomy.

Young Ham of the Year

Erin McGinnis KAOWTE, age
18, of Topeka, Kansas is this
year's Westlink Report "“Young
Ham of the Year."”” This Tech li-
censee was chosen for this high
honor because of her ongoing
dedication to amateur radio public
service activities, disaster pre-
paredness work, and publiciza-
tion of amateur radio. She regular-
ly participates in civic events such
as net control for the Washburn
University President's Rowing
Regatta, the Annual Railroad
Days Commemorative, and the
Exxodusters Parade. Erin also
displays amateur radio at emer-
gency preparedness exhibits, is a
regular member of the local ARES
operation, and participates in
each Field Day.

Erin organized press releases
and interviews for the local and
the national electronic press, and
assisted in the preparation of a
city resolution declaring Field Day
to be "'Kaw Valley Amateur Radio
Club Week' in Topeka. She also
organizes and teaches the club’s
fall Novice training class.

Erin is a recent Honor Roll grad-
uate of Topeka High School
where she maintained a straight

Erin Mc Ginnis—Young Ham of
the Year.

“A'"" average during her Senior
year. High school activities includ-
ed dramatics, drill team, debate
squad, various social functions
and, of course, amateur radio.
She also held a part-time job.
Erin comes from an all-
ham family: Her father is Steve
NOHGX, her mother is Linda
NDOHGY, and brother Matt is
KAOWTF. Her primary ham inter-
est is chatting with the British
Isles. She intends to use amateur
radio to keep in contact with
her family from Emporia State

College. &}

FEEDBACK

Title

In our continuing effort to present the best in ama-
teur radio features and columns, we recognize the
need to go directly to the source—you, the reader.
Articles and columns are assigned feedback
numbers, which appear on each article/column and
are also listed here. These numbers correspond to
those on the feedback card opposite this page. On
the card, please check the box which honestly
represents your opinion of each article or column.

Do we really read the feedback cards? You bet!
The results are tabulated each month, and the edi-
tors take a good, hard look at what you do and don't
like. To show our appreciation, we draw one feed-
back card each month and award the lucky winner a
free one-year subscription (or extension) to 73.

To save on postage, why not fill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damning or praising letter to
the editor while you're at it. You can also enter your

QSL inour QSL of the Month contest. All for the low,

low price of 25 cents!

Feedback# Title

1 Welcome Newcomers
2 Never Say Die
3 QRX
4 Home-Brew: Packet Racket
Lip Zipper
5 Setting Up a Packet Radio Station
6 Ham Profiles
7 Review: DRSI PC*Packet Adaptor
8 Home-Brew: SX-64 Runs Digicom!
9 Digital Dreams
10 Home-Brew: 1C-22S on Packet
|1 Home-Brew: One-Chip RS-232
for the C-64
12 Let the TNC Work
While Your PC Sleeps
13 Packet Radio in Japan
|4 Home-Brew: Standardizing the
Radio/TNC Interface
15 Review: GRAPES 56 Kb Modem
16 Packet Radio and
High-Tech Nomadics
17 Home-Brew: Improve Your
TNC's DCD Circuit

Feedback#

18 TexNet Packet Switching Network

19 Home-Brew: KAM Box

20 Amateur Packet Networking

21 DXDA Awards

22 TCP/IP for the Macintosh

23 Vertical Antennas at HF

24 Home-Brew: HF Packet
Tuning Aid

25 New Products

26 Home-Brew: The Quickchanger

27 Index: 10/89

28 Ad Index

29 Special Events

30 Letters

31 Updates

32 73 International

33 Dealer Directory

34 Barter 'n’ Buy

35 Propagation

36 Review: DX Helper

37 Ham Help

38 Tech Tips

39 Review: Flodraw
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Continued from page 16

receiver reads about six to seven tenths of the
maximum reading previously noted. Your
deviation 1s now set.

Kantronics seems to be a special case when
it comes to setting the signal level coming
from the TNC. The Kantronics unit uses a
jumper rather than a trimpot for setting the
signal level. The result is that you have only
three choices for signal level. You may well
need to change one of the resistors that deter-
mines the transmit signal level. In my KPC-2
I replaced the resistor with a trimpot so that I
could vary the level according to need.

Getting On The Air!

If you have performed all the steps up to
this point your station is ready to put on the
air. Now it is time to enter the control com-
mands for the TNC (the add-in boards have
their own unique command set so you need
to determine on your own which paramet-
ers you need to change). Here is a verbatim
list of commands to enter: AX25L2V2 ON,
MAXFRAME |, MYCALL WB6RON (put your
own call in on the last command).

The first command enables the later ver-
ston of AX.25. (AX.25 is a ‘“‘protocol™
agreed on by many packet stations.) The sec-
ond command allows the TNC to send only
one packet before waiting for an acknowledg-
ment. The last command sets your callsign in
the TNC (some TNCs will not operate until
you enter your callsign).

The next step is to determine the proper
setting for the TXDELAY command.
TXDELAY determines how long the TNC
waits after keying the transmitter before it
actually begins sending data. This value is
different for every radio and you must take
into account the amount of time that it takes
for the transmitter to turn on and for the
remote receiver to begin decoding your pack-
ets. The default value for TXDELAY is usu-
ally 300 ms. This means that the TNC begins
sending data 300 ms after the TNC keys the
transmitter. For voice this is a pretty short
time but for packet it is quite long. It is a good
idea to try to shorten this time if possible.

Determining the proper value for TXDE-
LAY is not difficult and takes only a few
minutes. It requires two stations so it is prob-
ably a good idea to get together with other
packeteers to perform this operation. Desig-
nate one station as the receiver and have its
operator turn on monitoring (MONITOR
ON). Perform this sequence of tests off the
air (use a dummy load) or on an unused fre-
quency since no one else can use the frequen-
cy while you are testing. The process:

1. Open the squelch on the receiver so that
the TNC is receiving unsquelched noise.

2. At the transmitter set TXDELAY to
some low value, say 10 ms (for most TNCs
the value for thisis 1).

3. Enter a beacon text and enable beacon
every three seconds with the following com-
mands: BTEXT TESTING BEACON EVERY 3. At
this point the transmitter should key every
three seconds and you should hear *‘packet
racket " at the receiver. You may or may not

see packets displayed on the screen at the
receiver.
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4. Enter higher and higher numbers for
TXDELAY until the receiver begins display-
ing the beacon packets. The value of TXDE-
LAY is the amount of time it takes the trans-
mitter to switch from receive to transmit and
begin sending valid data. Remember this val-
ue as the transmitter switching time.

5. Now close the squelch on the receiver
(no noise between packets). The receiver
should stop displaying the beacon packets.

6. Continue to increase the value of TXDE-
LAY at the transmitter until the receiver
again begins displaying the beacon packets.
The difference between the previously deter-
mined transmitter switching time and the cur-
rent TXDELAY is the receiver’s squelch
opening time. If this turns out to be a very
long time, i.e. longer than about 100 ms, I
suggest you get a different receiver. For ex-
ample, my ICOM IC-245 has a squelch open-
ing time of 50 ms.

7. Perform the above sequence of tests for
every receiver and transmitter.

8. Set TXDELAY for each transmitter by
taking the transmitter keyup delay (calculated
in step 4) and adding it to the longest squelch
opening time of all the receivers tested.

9. Turn off beaconing at the transmitters
(BEACON EVERY 0).

Some receiver/TNC combinations work
properly with the squelch left open on the
receiver. If the carner detect light on the front
of the TNC does NOT come on with receiver
noise (squelch open) but does come on when
receiving packets, leave the squelch open at
all times. If the carrier detect light is on with
noise you have no choice but to close the
squelch.

Cutting Down on Collisions

Now 1s the time to set the parameters that
control channel sharing. Check the manual
and determine whether or not your TNC has
the commands PERSIST and SLOTTIME. The
presence of these commands indicates that
your TNC supports the more advanced chan-
nel sharing technique called P-persistent
CSMA (Carrier-Sensed Multiple Access).
P-persistent CSMA helps to prevent several
stations from trying to transmit at the same
time if they all have data to send at the same
time.

You may have an older TNC that doesn’t
support the SLOTTIME and PERSIST com-
mands. In that case you need to use the
DWAIT parameter. The original purpose of
the DWAIT parameter was to prevent a sta-
tion from colliding with or **stepping on’" a
digipeater as it retransmits packets. When the
channel 1s clear, 1.e. when no one else is
transmitting, and your TNC has data to trans-
mit, your TNC waits for the length of time
specified by DWAIT before keying the trans-
mitter. This fixed waiting period is a draw-
back because two or more stations that have
data to send wait patiently for the period
specified by DWAIT and then transmit at the
same time, guaranteeing a collision. The
TNCs that support P-persistent CSMA vary
this time based on the SLOTTIME and PERSIST

commands so that there 1s much less likeli-
hood of a collision.

If your TNC does not support P-persistent
CSMA, then set the value of DWAIT to be
about twice the largest TXDELAY value for
all the stations in your local area. This gives
those stations with P-persistent CSMA a rea-
sonable chance to get a transmission in ahead
of a station that does not have P-persistent
CSMA. Don’t worry: The P-persistent CS-
MA stations sometimes wait longer periods
so they will often let the other stations trans-
mit first.

If your TNC supports P-persistent CSMA
(which it does if it has the PERSIST and SLOT-
TIME commands) then first enter the follow-
ing command: DWAIT 0. This disables
DWAIT and allows the persistence feature of
the TNC to control channel access.

Next, set the value for SLOTTIME equal to
the largest TXDELAY value for all of the
packet stations in your area (all stations in a
given local area should have the same value
for SLOTTIME). For instance, if the largest
TXDELAY is 26 (260 ms) set SLOTTIME also
to 26.

The value of PERSIST is a function of the
number of other stations also using the fre-
quency. The formula i1s: P = 255 x (1/n),
where “*P'" is the value to be entered to the
PERSIST command and “‘n’’ is the number of
other stations (beside yourself) using the
channel. For example, if you are having a
QSO and there are four other stations that
have QSOs of their own, then there are a total
of five stations besides yourself on the fre-
guency. Using the formula above you calcu-
late P to be: 255 x (1/5), or 51. In this case
you enter the command: PERSIST 51. If you do
not want to spend time calculating the best
value for PERSIST a good guess is to set it to
64. This keeps your station from being a bad
neighbor most of the time, although it slows
things down somewhat when your QSO is the
only one on the channel.

Frame Acknowledgment (FRACK)

The last parameter to set is the frame ac-
knowledgment timer (FRACK). This is the
amount of time the TNC waits for an ac-
knowledgment after transmitting a packet be-
fore it assumes that the packet was lost. Most
TNCs set the FRACK value too low and a
problem occurs when the channel is busy.
The receiver may receive the packet without
any problem but, due to channel activity, may
not be able to send an acknowledgment within
the time allotted by the sender. In these cases
the sender must resend the packet.

The solution to this problem is to increase
the value of FRACK. Start out with 10 seconds,
set with the command: FRACK 10. With a lot of
channel activity, set FRACK to 15 or even 20
seconds. (Some TNCs won't accept a value
higher than 15 seconds.)

Operating

At this point your station 1s set up and ready
for operation. To connect to another station,
for instance WB6ROQN, type and enter the
command: CONNECT WB6ROQN and wait for the
“CONNECTED’"’ message. If the other sta-
tion is too far away to reach directly you may
need to use an intermediate digipeater. To



connect to WB6ROQN via the W3ABC
digipeater the command is: CONNECT
WB6RQN VIA W3ABC. To add a second
digipeater, e.g. W4XYZ, to the string the
command 1s: CONNECT WB6RQN VIA W3ABC,
W4XYZ. You are allowed up to eight
digipeaters between you and the destination,
It's unlikely, though, that you could maintain
reliable communication with more than two
digipeaters between you and the destination,
unless the links are unusually strong and
channel activity very light.

Many people discover that their TNC of-
fers a mode that automatically transmits a
beacon packet (remember we used that fea-
ture to calculate the TXDELAY wvalue). At
first thought, this appears to be a good way to
tell others that you are on the air and looking
for a QSO. On the other hand, imagine what
things would be like if everybody transmitted
a beacon. So much channel capacity would be
used to send beacons that precious little
would be left to send data. This is, in fact,
what happens, to the ire of everyone. No,
beaconing is a bad idea. Avoid it like the
plague!

To make a QSO it’s much better technique
to listen first and then pick a station to try to
contact. To ease this process most TNCs of-
fer the MHEARD command. When you enter
the MHEARD command, the TNC displays the
callsigns of the most recently heard stations.
Use this as a guide to the other stations cur-
rently on the air.

There is much more to learn about Bulletin
Boards and Network Nodes but that is beyond
the scope of this article, and is amply dis-
cussed in other articles in this Special Packet
issue. Following the procedures outlined
here lets you extract the maximum perfor-
mance from your station so that you can
spend your time operating, learning about,
and enjoying the fascinating hobby of packet
radio. 73 and happy packeting! Efl

Brian Llovd WB6RON has pursued amateur
radio enthusiastically since age eight. He re-
cently co-founded Sirius Systems, a nerwork-
ing business in Petersburg, Virginia. You
may reach Brian at: 5712 Stullwell Rd.,
Rockville MD 20851 .

~ NEW!
MORSE GUGOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-io-Use
code course available today!
—MORSE TUTOR is available for IBM PC, XT, AT, PS/2

and compatibles

FEATURING!

1-100 word/minute code speeds
Standard or Farnsworth modes

Adjustable code frequency
Over 1 Billion possible random QS0s

Letter, number, and punct. mark coverage
Self calibrating/menu driven design
Display text—while listening or after copying

To Upgrade or learn CW, Send check or M.O. for $19.95
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July, 1588 73 Maganne

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 92646

CA. Residents add $1.20 sales tax

NOW AVAILABLE THRU UNCLE WAYNE'S BOOKSHELF,
THE ARRL & FINE DEALERS EVERYWHERE

CIRCLE 339 ON READER SERVICE CARD

- —
-

CUT-AWAY
VIEW OF
THE HAM 10

"GUARAHTEED TO OUTPERFORM”

...OR YOUR MONEY BACK!

HAM 10.:.

The "Ham 10" ten meter antenna is designed and manufactured by American
Antenna, makers of the world famous K40 Antenna. With a power handling
capa::itvnﬂsnuwzms and a band width of 1.5 mhz between 2:1 SWR points

the "HAM 10° Is the perfect compliment to all single-band ten meter rigs.

The stainless steel base of the “HAM 10" is supplied with an
adjustable trunk lip mount. Also available is an optional adaptable

() HANDLES UPTO 1500 WATTS!

@ METALPLAS CONSTRUCTION.

(3 30° ROTATION OF BASE.

@ STAINLESS STEEL WHIP AND BASE.

@) MOUNTS ANYWHERE ON ANY VEHICLE!

® FULLY ASSEMBLED WITH 18’ of RG-58 COAX.
(3 COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:

- 1-800-323-5608
IN IL. 1 800-942-8175
...(Or Write) AMERICAN ANTENNA 1500 EXECUTIVE DR. ELGIN, IL 60123

NEMAL ELECTRONICS

heavy duty magnamount.

CIRCLE 92 ON READER SERVICE CARD

e Cable Assembly facilities MIL-STD-45208

*Commercial Accounts 'elimae-

*Factory authorized distributor for Alpha, Amphenol, Belden, Kings,

most orders

ol Dot ke imes Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-

id cable, telephone cable,

crimping tools, D-sub connectors, heat shrmlr, cable ties, high voltage connectors.

HARDLINE 50 OHM

FXA12 1/2° Aluminum Black Jacket .89/t
FLC12 1/2" Cablewave corr. copper bik jkt it ....... 1.69/7
FLC78 7/8° Cablewave corr. copper bik jkid ........ 4.25/f
NM12CC N conn 1/Z° comr copper m/T . 25.00

NM78CC N comn 7/8° corr copper myT ... 54.00
COAXIAL CABLES (per m

1180 BELDEN 9913 very low loss

1102 RGB/U 95% shield low loss foam 11ga............
1110 RGEX 85% shield (minl 8)

1130 RG213/U 85% shield mil spec NCV fkt....

1140 RG214/U dbl siiver shid mil spec

1705 RG142B/U dbl silver shid, teflon ins ........... 1.50
1310 RG217/U 50 ohm 5000 wait dbl shid ........... 98
1450 RG174/U 50 ohm .100" od mil spec 14

ROTOR CABLE-8 CONDUCTOR
8C16822 2-18ga and 6-22ga
8C 1820 2-16ge and 6-20ge

CONNECTORS-MADE IN USA

NE720 Type N plug for Belden 8913 $3.95
NE723 Type N jack for Belden 5913 495
UGC273 BNC-PL259 Adapter-Amphenol 3.00
PL258AM Amphenol PL258 .89
PL259TS PL259 teflon ins/siver plated...................... 1.59
PL258AM Amphenol female-female (barrei) 1.65
UG175/UG176 reducer for RG58/58 (specify)........... 22
UG21DS N plug for RGB 213,214 Silver .3.35
UGB38 N fack to PL258 adapler, teflon ..............c... 6.50
UGT148A SO239 fo N plug adapter, teffon ............... 6.50
UG255 S§0239 to BNC plug adapter, Amphenol......... 3.29
SO0238AM UHF chassis mt mhm ......... 89
UGS8C BNC Plug RG 58,142 . .

GROUND STRAP-GROUND WIRE
GS38 3/8° tinned copper braid
GS12 1/2° tinned copper braid LR
HWOE 6ga insulated stranded wire

All prices plus shipping, $3.00 min, Visa/Mastercard $30 min, COD add $3.00
Call or write for complate price list. Nemal's new 40 page CABLE AND CONNECTOR SELECTION GUIDE is available

al na charge with orders of $50 or mora, or al a cost of 4 with credit against nex! qualifying order.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893.3924 Telex 6975377 24hr FAX (305)895-8178

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN
55369
612-425-7709

HIGH POWER RF SWITCHED PREAMPS

Model 146 160W 2 Meters 19db Gain .75db Nf
Maodel 1460S 160W 2 Meters 19db Gain .75db Nf
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of band intermodulation
in the receiver. Model 146 covers the entire 2 meter band. Model
1460S is of very narrow bandwidth and would be suitable for SSB.
Packet, or Satellite. Model 440 is factory tunable from 430440 MHz
or 440-450 MHz per customer requesl. All modeis are powered with
13 to 20 VDC and are mounted at the antenna.

Model 146 $179
Model 1460S $179
Model 440 $189
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73 Review

by Brian Lloyd WB6RQON

Number 7 on your Feedback card

DRSI PC*Packet Adaptor

Revolutionizes the PC/transceiver interface.

DRSI

2065 Range Road
Clearwater FL 34625
Tel: (800) 999-0204.
Price Class: $140-170,
(three models)

o you have an IBM-PC/XT/

AT computer and operale
packet radio? If so, you will want
to take a serious look at the DRSI
PC* Packet Adaptor (PCPA). This
board plugs into your IBM or com-
patible and turns it into a complete
packet radio communications sys-
tem. With the PCPA, you no
longer need a TNC; the PC*
Packet Adaptor has all the func-
tions of a TNC, and then some.
The software that comes with the
board lets you operate itasa TNC,

you can select 300H or 310H. The
documentation is quite clear on
how to detect and avoid these
problems.

After you have installed the
board, do not replace the PC's
cover at once. You will need to get
at the board to calibrate and set
the signal levels.

Software

One of the strengths of the PC-
PA is that it comes with so much
software—the basic PC/TNC

a bulletin board, a Net/ROM node,

and a TCP/IP network host. This

product is one of the most significant to ap-
pear on the packet scene.

Product Description

The PCPA arrived in the mail. Inside the
surprisingly small box was a user’'s manual, a
hardware manual, a get-started-right-now
sheet, four 5% " diskettes, and the PCPA it-
self. All the material appears to be of high
guality, and the board has sockets for all chips
so that repairs should be easy if a problem
OCCuUrs,

The PCPA board uses the standard half-
card format for the PC. You can plug itinto any
slot in any PC/XT/AT compatible computer
system. The board is available in three ver-
sions, depending on the type of interface de-
sired. The type one board supports one 1200
bps Bell 202 modem (for VHF packet) on-
board, and one RS-232 port for interfacing an
external modem. The type two board (the ver-
sion reviewed) has two built-in 1200 bps
modems. The type three board has two
RS-232 ports and no on-board modem.

If you plan to experiment with modems or to
operate on HF, you will probably want the type
one or type three board. If, however, you want
to operate on multiple VHF frequencies, the
type two board is a better choice. If you are
unsure, get the type one board. You can al-
ways attach a Bell 202 modem to the RS-232
port for dual VHF operation.

The on-board modem | used, the TCM3105
from Texas Instruments, is a single 16-pin DIP
occupying little space on the board. Along the
top edge of the board are the modem’s PTT
and carrier detect status LEDs. Each modem
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The DRSI PC " Packet adaptor interface board.

also has a watchdog timer to prevent a hard-
ware or software error from keeping your rig
key-down forever. Additionally, the modem's
transmit and receive signal level controls
provide compatibility with just about any radio
configuration.

The PCPA has a feature that | have not seen
in any other board for the PC,; you can run up
to four PCPA boards in the same PC, and all
the boards can share the same IRQ line. Imag-
ine having eight packet radio channels con-
nected to your PC!

Installing the Board

Type two, the board | reviewed, has two
radio ports. | constructed cables to attach it to
my 2m and 70cm rigs, without any major prob-
lems. Radio hookup was straightforward—as
easy as hooking up any TNC. Since the board
is inside the PC, there is no TNC-to-computer
connecting cable or the hassle that goes
along with it.

Before installing the board, you must select
the interrupt request line (IRQ) and the 1/O
address so no conflicts with other devices in
the computer will arise. The boards come con-
figured for IRQ-7 and I/O address 300H. Un-
less you have many strange devices in your
computer, the default values will probably
work just fine.

If you are using a local area network or have
two printers connected to your computer, you
may have conflicts between these and the
PCPA, requiring you to change the IRQ line,
the I/O address, or both. If you need to change
the IRQ line, you can select IRQ-2 through
IRQ-7. If you need to change the I/O address,

package, the ‘BB’ bulletin board
package by AA4RE; PC/Node;
NET/ROM; BBS package by GBBPQ, and the
KASQ TCP/IP “'Net’” package. You must de-
cide what your objectives are so you can
choose which software packages to install.
Since | had enough room on the disk, | chose
to install everything the four disks offered.

The PC/TNC package is installed first. It
contains the driver for the board, the TNC
emulator, and the calibration software. The
board and system are ready to use, unless you
have a conflict with one of the other boards in
your system and have changed the switch
settings. Then you will need to run the INSTALL
command. This makes the necessary
changes to the software packages so they will
recognize your board when it has been recon-
figured.

After installing the basic software, you can
run the calibration program. It is a good test to
see if the board is working. If anything strange
happens, you can bet that there is a conflict
between the PCPA and one of the other
boards in your PC. | did run into a conflict, and
it showed up during calibration. | removed the
conflicting board temporarily, and calibration
proceeded without a hitch. Then | changed the
switch settings on the PCPA to eliminate the
confiict.

Changing the switch settings required
running the INsTaLL program provided with the
PCPA. This process is clearly defined in the
documentation so there was no problem.

The next step was to run the background
TNC program. This program is a terminate-
and-stay resident (TSR) program that runs on
the PC in the background and provides all the
features of a TNC. There are two flavors of this



INTRODUCING OUR NEW GaAs FET
COMPUTER-CONTROLLED PREAMPS

REP-200 REPEATER | tyouprcierapiinvaniisorkit | 26f comparabie unitst
If you always thought a computer-controlled beﬂ:?'f‘ mm:ma| *
repeater had to be expensive, LOOK AGAIN! You REP-100 REPEATER LNG ( )

i i Same fine f modules as REP-200 but
could easily spend this much just for a controller. g ok s el S i Eﬂﬂ. .§¢59

As always, Hamtronics strives to give superb performance at autopatch, dtmf decoder, CTCSS, either
mede:i eeet!ntrllil thllie eeeemﬁ a nﬁrem um d;e]:'ureeteﬂl;r v.;ltp Eﬂ\{ﬁmami now or later. Kit only $675, w/t $975. FE&TIiI&E"E;I“ o7t BB ke
computer control, auto and many dtmf contro res a . : 0. :
less than many cha efgru bare-bones repeater! ACCESSORIES %) I G 1?'2“':"3 dﬂfﬂ?;ﬂnggm
We don't eklmp on rf modules, either!’ Check the features on | _ - = " = ° " " 7oL SRR YR Teds e m e e
R144 Receiver, for instance. GaAs FET front-end, helical Faat; distable. tel & tn “t tning range: 26-30, 46-56, 137-150,
resonators, sharp crystal filters, hysteresis squelch. Raiackipdets #‘m e  Gourtesy Ifag; (RO ITS, 210050, 400470, or 800083 MHz
We completely re-!heugil the whole idea of what a repeater and local speaker amplifier . ' $49
CWID kit.

should be, to give the best features at the lowest cost. LNW_(#)
MINIATURE
GaAs FET

ONLY $1295!
' PREAMP

ONLY $24M 33 9 wired tested

CWID all on one board easy -
struction. CMOS logic for low power
consumption. Meny |

- Available for the 10M, 6M, 2M, 220MHz, 440MHz, 902MHz ham bands.
FCC type accepted models also available for vhf and uhf commercial bands.

- Rugged exciter and PA, designed for continuous duty.

« Power eutﬁlut 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uhf or 902
« Accessory add-on PA's available with power levels up to 100W.

- Five courtesy beep types, including a pleasant multi-tone sequence.

+ AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect,

-Huuemmﬂ_l_ﬁl“utuhtwe . auto-answer or ring tone on the air.

- DTMF L. over mcﬂmsﬁ{}ﬁbﬂmﬁ.ﬁ by touch-tone. Separate
4-digit control code for each function extra owner password.

- Owner can inhibit autopatch or repeater, mehlemﬂn-larepewperdueed-eeeeee

for repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter,

site alarm, aux rovr, and other options nﬂiﬁ two auxiliary extemnal circuits.

codes,

MHz.

LNS-(*)

IN-LINE PREAMP
ONLY $79 1. $99 vivediiestes

-Ge.AeFETFreenmmmfeatureeeinﬂa'
LNG series, except automatically
twihehﬂuututllne during transmit.
Use with base or mobile transceivers up
to 25W. Tower brackets incl.
'Sp-ei}rulilgml 175, 200-240, or

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit.  Adjustable

i %wmmmwm are mmﬂwmﬁmm TD-2 TOUCH-TONE DECODER/CON- oS00 M2
« Cw speed and tone, beep and tail timers, and courtesy beep type can K. Full 16 digits, with toll-call
all be at any time m-pesmud-prmemd:ﬂrr#mrmm restnctor, pr?amﬁhh Can tun 5 HELICAL RESONATOR
functions on/off. Great for selective PHEAMPS

- Many built-in diagnostic & testing functions using microprocessaor.
Edureededled'eiﬂuhltlﬁuefelmajnrhm
for exciter, pa, receiver, and controller. PEM nuts for covers,
3—1!2 aluminum rack panel, finished in eggshell white and black.
« Auxiliary receiver input for independent control or eross linking repeaters.
There are many other features, loo numerous fo mention. Request catalog for full details.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEM ETHY ETC.

FM EXCITERS:
$99, wit $169. Z'll‘-'nr:u'ein-

MODEL HRA-(*), $49 vhi, $94 uhf.
*Specify wning range: 142-150, 750-162,
162-174, 213-233, 420450, 450-470.

AP-3 AUTOPATCH kit, Usae with above
for repeater autopatch. Reverse patch
& phone line remote control are std . $79

AP-‘I SIMPLEX AUTGPATCH Timing

oven optons avalable. ® oA REAB . | operaton sy s wansceer RECEIVING
o e e Wt Azlisrvie CONVERTERS

com’l uhf & hi bands.

- TAS1 for 10M, 6M, 2M,
150-174, 220MHz

= TA451 for uhf.

« TA901 for 902-928MHz,
0.5W out (wit only, $169).

- VHF & UHF AMPLIFIERS.
For fm, ssb, atv.
from 10W to 100W. Several models, kits starting at $79.

FM RECEIVERS: kits $139, w/t $189. *\"_L:, e

- R144/R220 FM RECEIVERS for 2M, =
160-174, or 220MHz. GaAs FET front
end, 0.15uV eeneitivitzl Both crystal &
ceramic if filters plus helical
resonator front end for exceptional
selectivity: >100dB at +12kHz (best
available anywhere!) Flutter-proof
hysteresis squelch; afc tracks drift.

- R451 UHF FM RCVR, similar to
above
- R901 902-928MHz FM RCVR. _
Triple-conversion, GaAs FET front end.

« R76 ECONOMY FM RCVR for 10M, 6M, 2M, 220MHz, w/oc helical res. or
afc. Kits $129.

« Weather satellite & AM aircraft rcvrs also available,

otp.rau catalog for mpm

VHF input ranges avall: 136138,
14#145 145-147, 146-148, 220-222,
222.224; kit less case $39, kit w/case
$59, wit in case $89.

UHF input -ranges avall: 432-434,
435-437; kit less case $49, kit w/case
$69, wit in case $98,

902-928 MHz converts down 1o 422-448
or 430-450 range. Same price as uhf.

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Modsis to
convert 10M ssb, cw, fm, etc. to 6M, 2M,
220, 432, 435, and for atv. 1W output.

Kit only $79. PA's up to 45W available.

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes, Radio link computers,
telemetry Qear, BIC. ....uiisieissressens $39

DE-202 FSK DEMODULATOR kit. For
receive end of link. . v 530

9600 BAUD DIGITAL HF LINI{S Lew-
cost packet networking system,
consisting of new MO-96 Modem and
special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,
dicde-switched PA's output 15 or SOW.

Cali for more info on the nghi system for
your application! Regquest catalog for complete listings.
OUR 27TH YEAR!

For completsnfo call o it for FREE 40 page cataon. [ e o s, inc.

Order by mail, fax, or phone (answering machine off hrs).
Min. $3 S&H charge for first pound plus add’l weight & ins. 65 MOUL RD. - HILTON NY 14468-9535
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee). Phone: 716-392-9430 -- FAX: 716-392-9420

Famtranics s o registorad tademark. Capyright 18839, Hamirenica. Inp. Al dohis tesarnoed
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program: TNCTSR-S and TNCTSR-L. The lat-
ter is larger. Although TNCTSR-L has more
buffers so you can store more messages and
data when operating unattended, | found that
TNCTSR-S had more than enough buffer ca-
pacity for my use.

To interact with other users, DRSI provides
two TNC communication programs: TNC-
TERM and THS (The Hostmode Server). TNC-
TERM looks and operates like a dumb termi-
nal connected to a TNC running the WABDED
code. This is what | run in my old TNC-1, so |
was immediately at home with this software.
The problem with TNCTERM is that it is not
very “pretty;” it has no windows or special
buffers for brag tapes, for example. It is just a
plain old TNC interface.

THS, written by Peter Heinrich HBOCVV, is
a much fancier program, and | suspect that
most people will want to run it as their terminal
program. THS supports several windows for
multiple sessions, a window for commands, a
number of different buffers for capturing or
sending information, and a file transfer mech-
anism called YAPP (Yet Another Packet Pro-
tocol). THS is about the nicest AX.25 packet
program | have used. | especially like the mul-
tiple receive windows for keeping sessions
separate, as | sometimes run two or more

QSOs at the same time. The full documenta-
tion for THS is on the disk.

Bulletin Board Operation

BB, the second software package, is a very
nice multi-connect bulletin board program
written by Roy Engehausen AA4RE. This is
the best bulletin board program | have used.
The documentation is a little sketchy, but |
found that | had no problems if | very carefully
followed the procedures outlined in the docu-
mentation (contained in several files on the
disk).

BB is a full WORLI/'WA7MBL compatible
BBS program with a very nice additional fea-
ture: It is multi-connect and multi-user. With
BB running, several people can be connected
to the BBS at the same time. Where | live, you
can wait quite some time in the evening for a
chance to log into the BBS to check your mail.
BB even supports mail forwarding while users
are on the BBS reading or sending mail.

BB takes advantage of the background ser-
vice provided by TNCTSR. If you are using
BB, there is no need to run the big version of
TNCTSR. BB runs in the foreground and pret-
ty much takes over the PC, but | suspect that is
neither unexpected nor a problem for anyone
who already runs a BBS.

| configured BB for one port and had my
mail forwarded from the local BBS just so that |
could see it in action. | also logged into and
used BB from one of my portable packet sta-
tions. | had the BBS up and running in about
15 minutes. It performed flawlessly for the
couple of days that | had it up. (Some people in
the area even logged in and used the BBS.)

As a result, | would not hesitate to recom-
mend BB to anyone planning to set up a BBS.
in fact, building a BBS around the PCPA and
BB is probably the most cost effective way to
get a BBS on the air. Not bad when the best
performance also comes at the best price.
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PC/Node

NET/ROM by Software 2000 has become a
very popular tool for connecting different ar-

eas of the world together into a packet radio
network. The problem with NET/ROM and its

clone TheNet (from Nord > < Link) is that they
are ROMs that plug into a TNC. A TNC does
not make a very good network node, and you
need a separate TNC for each radio you want
to connect. If you consider the cost for a two-
port NET/ROM node and include power sup-
ply, two TNCs, and two NET/ROMs, you will
spend the better part of $500. For that price,
you can get a PC, the PCPA, and this soft-
ware. When it comes time to expand to more
ports, PC/Node and an additional PCPA are
much more cost effective.

Unfortunately, | did not get a chance to try
out PC/Node. | did read the documentation
that came on the disk, however. Installation
and configuration appeared to be quite clear
and straightforward.

TCP/NP

The last software package that DRSI pro-
vides with the PCPA is a version of Phil Karn's
Net program. Net is a complete implementa-
tion of the industry standard networking proto-

col TCP/IP, as well as a full AX.25 and NET/
ROM implementation. (There is even a

WRRLI/WA7MBL compatible BBS available to
work with Net, but it was not available with the
DRSI version at the time | tested the PCPA.)

Net is more complex to operate than THS,
but it provides much more flexibility. You can
make connections via AX.25, NET/ROM, and
TCP/IP. The number of connections you can
have concurrently are limitless. You can also
do multiple file uploads or downloads. Imag-
ine receiving and recording your mail from
more than one BBS at the same time,

The NET/ROM capability is nice to have.
Other NET/ROMs think that your station is

another NET/ROM and can use your station to
forward NET/ROM packets. With the PCPA,

you can have several ports o provide cross-
band and backbone linking. In terms of price,
it is less expensive to construct a four-port
NET/ROM Meganode using a PC and two
PCPAs than it is to use four TNCs and four
NET/ROMs. It also eliminates the need for the
octopus cable to connect the TNCs together.

Net really shines in running the Internet
Protocol Suite (TCP/IP). Many protocols make
up this suite, but a few are worth mentioning
here. The first is Telnet, a terminal-to-host pro-
tocol. Telnet is an official protocol specifica-
tion for connecting a terminal to a host com-
puter. In amateur radio, Telnet is used to carry
on a keyboard-to-keyboard QSO.

The second protocol is the File Transfer
Protocol (FTP). FTP provides both binary and
ASCII file transfers. The ASCIl mode performs
all character translations necessary for file
compatibility with the destination host com-
puter. Best of all, it is very efficient—a big win
over programs like YAPP and BtoA.

The third protocol, the Simple Mail Transfer
Protocol (SMTP), is an industry standard elec-
tronic mail protocol (the W@RLI BBS supports
SMTP messages, if | am not mistaken). Since

it is a standard, it is compatible with mail sent
by other non-ham computer systems.

Net supports other connection modes be-
sides packet radio. It can use inexpensive lo-
cal area network cards to interconnect multi-
ple computers. Net also supports RS-232
connections for point-to-point or autodial con-
nections.

| have used Net to connect all the comput-
ers in my shack (only one of which is an MS-
DOS computer). That way, | could access my
computers from anywhere. | take my laptop
computer with me and use TCP/IP to send
mail, transfer files, or even run programs on
the computers back home. Some of the con-
nections use Ethernet and some use RS-232.
The only difference is speed, which you can't
even detect in most cases.

The RS-232 connection makes another
mode of packet operation possible: the
“wormhole.”” Sometimes it is impossible to
provide an RF link to connect two stations. In
such a case, you can substitute a telephone
link to keep information flowing while the RF
links are established or repaired.

Since many companies, educational institu-
tions, and governmental agencies use TCP/IP
to connect their computer systems, it may be
possible to use excess network capacity to
give your packets a free ride. In one experi-
ment, several hams using Net built a connec-
tion between a shack and a remote host com-
puter using five RF connections and about
seven landline and LAN connections. Seven
computer networks were involved. It was
amazing to see packets moving quickly and
reliably between the ham's PC and the remote
mainframe hundreds of miles away.

The Future

Lots of new software is becoming available
for the PCPA because it is so easy to develop
software on the PC. No ROMs, ROM burners,
cross compilers, or special development sys-
tems are required. This means that, unlike
TNCs, there will be more and more software
for the PCPA as time goes on. This translates
into long life for the PCPA. What capability you
have today is only a fraction of what you will
have tomorrow. Already the PCPA has been
used to perform packet communications at 56
Kbps using the WA4DSY modem. At those
speeds, it could even be used for packet voice
operation.

Conclusion

The PC*Packet Adaptor is an excellent
product; it is reliable and appears to be well-
built. The software is nothing short of phenom-
enal. Would | recommend it? You bet—with-
out any reservations at all. This is what packet
radio was meant to be: powerful, fast, effi-
cient, and expandable. The PC* Packet Adap-
tor makes it worthwhile to get a PC just for
packet radio operation. [}

Brian Lloyd WB6RQN has pursued amateur
radio enthusiastically since age eight. He re-
cently co-founded Sirius Systems, a network-
ing business in Petersburg, Virginia. You may
reach Brian at: 5712 Stillwell Rd., Rockville
MD 20851.
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Protect Your Antenna & Home!

A must in every shack. Now you can scan.. heavy Wind Gust...Wind
Direction... Temp HifLo and more! Get your own computenzed weather
station at an incredibly low. affordable price.

The New Azimuth Weather Star by Digitar is a high guality. power-
packed weather computer, just loaded with features. Gives you accurale
weather data._right in your shack.. at the touch of a finger. Created
with the latest CMOS micro-chip technology

You Get All These Exciting FUNCTIONS & FEATURES with the TWR3..

HANDY, COMPACT SIZE: 29" x 212" x 18"

LARGE, EASY TO READ LCD READOUT Gives you Wind Speed =
Records High Wind Gusts » Wind Direction « Wind Chill Factor »
Outside Present Temperature {Remote sensor included) = Records
High/Low Temperature » Reads in Fahrenheit, Celsius, Miles/Hour, or
KM/Hr * Programmable Scan! = Operates on DC (Batteries Not
Included) or AC with Optional adaptor « Rain Collector {Optional)

Your TWR3 SYSTEM COMES COMPLETE WITH = TWHI Weather
Computer « Anemometer & Wind Vane made of high impact. UV

A Power-Packed Micro

Weather Computer for Your Station...

Reads Wind Speed (MPH/KPH) « Hi Gusts - Wind Direction - Rainfall
Temperature (Present-Hi-Low) - Wind Chill - 5cans All!

WEATHER STAR

byDIGITAR

" (OPTIONAL) |
Rain Gauge
Just H49 05

Your SPECIAL
FREE BONUS

Order TODAY!

Get the famous Azmioth World Time. Dual-Zone 24 Hour Station Clock
hsplays Local & Inth i1 15 Cibes/'Zones. Relail Value $29.95

e d ACT NOW! SEND TODAY'!

AVAILABLE OPTIONS: Stainless Desk Stand (DSK22) @ 5995 »
Rechargeable Ni-Cad Battery Pack (BP3) @ $7.95 = 40 Ft. Extension
Control Cable (EC40) @ 14.95 (Requires 2) « AC Power Adaptor (P512)
¢ $9.95 » Please add $3.95 for Shipping & Handling of TWR3 =

Rain Gauge (RG3) $49.95. = For each option add $1.00.

CREDIT CARD ORDERS ONLY
CALL TOLL-FREE 1-800-882-7388 TODAY!

Or FAX Your Order 213-473-2325

Other Service Call 213-473-1332

MARTIN
TOWERS

Bring things down for
safety and convenience.

Nevar climb again with this lower and elevator system.
MARTIN TOWERS are made of aluminum and specifically
englneered for use with the HAZER. Two sizes of tower: M-13
(13 *wide) and M-1B (18" wide.) All bolted construction, no welds.
Easy fo install hinge base, walk up erection, next plumb with
leveling boits in base. Mount antennas and rotor on HAZER in
vertical upright position, then winch to top of tower for normal
operating position, Guy wires fasten to HAZER or above HAZER
at top of tower. Safety lock system operates while raising or
lowering. Mevar can fall. Photo above shows HAZER midway on
tower.

Complete tower UPS or motor freight shippable, Pre-assembled
or kit form.

Send for free details of HAZER kits for Rohn 20, 25G, 45, 55 and
other towers.

Special tower price: 50°' M-13, hinged base, concrete footing
section, HAZER kit = $1269.60. Includes all hardware, winch,
cable elc. FOB Boonville, MO.

Masts, rotors, thrust bearings, guy wire, turnbuckles also

available.
Satisfaction guaranteed. Call today and charge to Visa,
MasterCard or mail check or money order.
GLEN MARTIN ENGINEERING, INC.
Rte 3, Box 322
Boonville, MO 65223
(816) 882-2734 FAX 816-882-7200

resistant plastic, with stainless beanings & shaft for years of trouble free . \gan 10 6PM PST) Ca Res. add sales tax.

service « 40 Feet of Cable lead-in with connectors = Outside
AZIMMTH WEATHER STAR

Ternperature Sensor « Clock & Mounting Hardware
M= it s MADE INAMERICA, ¥R O CUARANTEED! 11645 W. Olympic BI. Sulte 1100, Los Angeles, CA 90064 USA (7310)

AVAILABLE AT HENRY RADIO & ALL HAM RADIO OUTLETS!
CIRCLE 360 ON READER SERVICE CARD

L iq '?’“--ﬂéﬁ)/y Your Ham DoLLAR GOES

R, FURTHER AT. ..
BULLETIN CALL OR WRITE FOR SPECIAL QUOTE

= When It comes to
FAST DELIVERY. HONEST DEALING and
CALL US : 2

NOW!

1 YEAR Limited WARRAMTY from Manufacturer!

F.lr'

L..j-
-ub_;r
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““AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
Ham EQUIPMENT

Call or Write Us Today For a Quote!
You'll Find Us to be Caourteous, Knowledgeable
and Honesl

pHone (605) 886-7314
rax (605) 886-3444

PHDMPTJPEFENDABLE SE-R-V:-C-E back-up
We don't just advertise it — WE GIVE IT!

rere L8 Lreal ;@ﬂ%

In 1937, Stan Burghardt (W@IT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this N T
long-lasting tradition of Honest Dealing, Quality Products and SERVICE
Dependable “'S-E-R-V-I-C-E""! e

Above all, we fully intend to carry on this proud tradition with even

SELECTION

SATISFACTION!

more new product lines plus the same ‘“‘fair’’ treatment you ve come i
to rely on. Our reconditioned equipment is of the finest quality with 30, a7 = .
60 and even 90-day parts and labor warranties on selected pieces. STORE HOURS:
And always remember: PR e
OPEH SATURDAYS
— WE SERVICE WHAT WE SELL — rom 9.1 P.M. (GST)
SUNDAYS/HOLIDAYS
AEA B&W Daiwa Palomar =
Alinco Belden Hustler Radio Callbook
Ameritron Bencher Kantronics Ritron Mk Ao Yaesu FT-747GX
Amphenol Bird Kenwood Rohn OO
Ampire Butternut Larsen Telex/Hygain o Y 8 SPEC'AL OFFEH!
Antenna Centurion MFJ Ten-Tec —
Specialists CES Mirage/KLM  Unadilla/Reyco [ | [ —
Astron Cushcraft Mosley Yaesu !,j ‘ CALL TODAY
182 N. Maple
. 3 P.O. Box 73 FOR SPECIAL QUOTE
Write today for our latest Bulletin/Used Equipment List. Iy s Wor ey |
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Number 8 on your Feedback card

My SX-64 Runs Digicom!

Low-cost packet solution for your portable C-64.

y now, most packet radio enthusiasts are

probably aware of the excellent pub-
lic domain software TNC-2 emulator called
Digicom > 64, which runs on Commo-
dore C-64 computers. It was originally
written by West German hams Stefan Eck-
art DL2MDL and Florian Radleherr
DL8MBT. (See Barry Kutner W2UP’'s
article on Digicom in the August 1988 issue
of 73.)

Digicom is a great way of getting on packet
radio, assuming you have a C-64 computer
or a compatible system (C-64C, C-128,
or C-128D). You can use several types
of inexpensive single chip modems with
Digicom. Most can be built from scratch
or from a kit for under $50. Version 2.0 of
the program has many features not even
found in hardware TNC-2s, including multi-
connects, auto message store and forward,
large text buffers, and many BBS-like func-
tions.

While C-64 users have been having a ball
with Digicom, Commodore SX-64 owners
have been left out in the cold. That is, until
now! If you couldn’t figure out how to get
Digicom running on your SX-64 portable,
you can get the complete story here, includ-
ing how to modify Digicom modems to work
with the SX-64, and how to make the proper
internal connections.

What Is An SX-64, Anyway?

The SX-64, a portable version of the C-64,
operates on AC power. It consists of a C-64
compatible CPU, a 1541 disk drive, a five
inch color monitor, and a built-in audio amp
and speaker. All components are housed in a
15" x 16" x 5" metal case with a sturdy
carrying handle. The detachable keyboard
folds up over the screen and disk drive for
easy transportation.

The design of the SX-64, with its ample
internal power supply and its huge cast-
aluminum heat sink, makes it more durable
than the C-64. And, unlike most C-64s, you
can leave the SX-64 on for days, usually

without the worry of overheating or other
problems.

Commodore originally sold the SX-64 for
$995. When price wars drove the home com-
puter market soft in 1983-1984, these

machines were discontinued, and many were
sold through surplus and liquidation chan-
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by Ted Drude KASELV

Photo A. This SX-64 (left) is running Digi-
com > 064 Version 2.10 with an internally
mounted packet modem. External video mon-
itor (right) displays incoming packets, with
Digicom in monitor mode.

I~

B | CPU Boary

192 Board

Figure 1. Commodore SX-64 (top view).
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Figure 2. 5SX-64 CPU Board (component
side).
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Figure 3. $X-64 1/0 Board (component side).
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Figure 4. SX-64 CPU Board power connector
(detail).

nels. However, SX-64 repair parts are still
available, and many SX-64s in good to excel-

lent condition are currently available at
hamfests and computer flea markets for

$300-$500.

Why Won’t Digicom Run on the SX-64?

The SX-64 is virtually 100% software
compatible with the C-64, but the hardware is
a different story. Digicom is written to ad-
dress a modem circuit connected to the

C-64’s cassette port. That’s fine for C-64Cs,
C-128s, or even C-128Ds, all of which have

the nearly obsolete cassette port installed on
them. But Commodore, in its infinite wis-
dom, decided to put all C-64 1/O ports except
for the “‘redundant’ cassette port on the
SX-64's back panel. Almost all the internal
circuitry needed for the cassette port, howev-
er, it is still present inside the SX-64; it just
1sn’t brought out to an external port.

Get the Latest Release

Digicom version 1.42 was originally writ-
ten to overcome the missing cassette port
problem since it addressed a modem connect-
ed to the user port, which is present on the
SX-64. However, this version of Digicom is
much less powerful than versions 2.0 and
later, as it lacks multi-connects, connect log-
ging, store and forward, and so on. The actu-
al release copies of version 1.42 are buggy
and poorly documented.

I suggest you use the latest version (version
2.10 as of this writing). Besides, many SX-64
owners already use the user ports for other
things, such as telephone modems, RS-232
ports, or, as I am doing, for home-brew Cen-
tronics printer interfaces. The secret is in
knowing how to make the right connections
between a Digicom modem and the SX-64s
internal chips.

Installing the Modem

Begin by removing the ribbed plastic trim
panels on both sides of the computer. They're
held in place by four small screws, two on
each side, in the middle of the back heat sink
panel. After removing the screws, slide the
panels out toward the rear of the computer.

Next, remove the six countersunk machine
screws, three on each side, that are holding
the top cover in place. After that, remove the
two large screws at the top corners of the back



SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

AL-80A LINEAR AMPLIFIER

The AL-80A will provide a signai output that Is within 1/2 “§” unit
of the signal oufpul of the most expensive amplifier on the
markef—and af much lower cost.

The Ameritron AL-BOA combines tne econorical 3-500Z with a
heavy duty tank circuit to achieve nearly 70% efficiency from 160
to 15 meters. It has wide frequency coverage for MARS and other
authorized services, Typical drive is 85 watts to give over 1000 watts
PEP S5B and 850 watts CW RF output. A new Pi-L output circuit for
?D.Gﬂd 160 gives full band coverage and exceptionally smooth
uning.

Size: 18%2"D. x 14"W. x 8"H Wgt. 52 Ibs.

AL-1200 LINEAR AMPLIFIER
3CX1200 TUBE

Full legal output with 100 watts drive.

AL-1500 LINEAR AMPLIFIER
8877 TUBE

MULTIMETER g Full legal output with 65 watts drive.

The cooling system in both amplifiers keeps the
tube safely below the manufacturers ratings even
when operating at 1500 watts output with a steady
carrier, The filament supply has inrush current limiting
to insure maximum tube life

Size: 18Y2"D. x 17"W. x 10"H. Wgt. 77 Ibs.

AL-84 ATR-15 TUNER
LINEAR 1ngGA.rmalrfr'l'ﬂ'iT:irn ATR-15 Tis al
watt "1 network tuner |
AMPLIFIER that covers 1.8 through 30 MHz
in 10 dedicated bands. Handles |
full legal power on all amateur
pands above 1.8 MHz
The Ameritron AL-84 is an economical amplifier using four Five outputs are selected from a heavy duty antenna swifch
6MUG tubes to develop 400 watts output on CW and 600 allowing the rapid choice of three coaxial lines. one single
watts PEP on SSB from 160 through 15 meters. Drive requirea terminal feed or a balanced output. An internal balun pro-
is 70 w typical, 100 w max. The passive input network vides 11 or 4.1 ratios (user selectable) on the balanced oufput
presents a low SWR input to the exciter. Power input is Q00O terminals.
watts. The AL-84 is an excellent back-up. portable or
beginner's amplifier A peak reading wattmeter and SWR bridge is standara in the

ATR-15. It accurately reads envelope powers up to 2KW,

Size: M2"W. x 6"H. x 12%2"D. Wgt, 24 1bs Size: 6"H. x 13%"W. x 16"D. Wgt. 14 |bs.

RCS-4 | RCS-8V
FOR CONVENIENT Remote COAX Switches FOR SPECIAL
INSTALLATION : APPLICATIONS

Selects up fo five antennas.
________ Loss at 150 MHz: less than .1 dB.
VSWR: under 1.2 to 1 DC to 250

No control cable required.
Selects one of four antennas.

VSWR: under 11 to 1 from 18 to i —"e T

20 iz : o5 ——- '.' B aassch MHz

Impedance: 50 ohms . A W . Impedance: 50 ohms.

Power capability: 1500 wafts S 50 AP D P Power capability: 5 kW below
ANmmITROm =< 30 MHz, 1 kW at 150 MHz.

average, 2500 watts PEP
maximum,

Available at vour dealer. Send for a catalog of the complete AMERITRON line.

AMERITRON

2375 Dorr Street ® Toledo, OH 43607
For more information: (601) 323-9715 ¢ Technical inquiries: (419) 531-3024
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Figure 6. Digicom modem to SX-64 wiring
diagram.

heat sink panel and (carefully) loosen the two
lower screws. This should let you remove the
top cover of the SX-64.

Looking down from the top of the open
SX-64 (see Figure 1), you can identify
the major components of the system. You'll
have to remove the CPU and I/O circuit
boards, which are located on the right
and connected in an inverted L shape.
Before you can do this, you have to remove
numerous cable connectors that hold the
boards in place. Remove the boards as a
unit; don’t try to separate them inside the
case. (A word to the wise: Mark the cable
connectors to make sure you reconnect them
correctly.)

Identifying the Proper Connections

With the CPU and I/O boards out, you'll
want to identify the chips that connect to the
Digicom modem. On the CPU board (see
Figure 2), find the 6510 microprocessor
chip. It’s identified as UD7 on the board’s
silk-screened legend. Connect wires to pins
24, 25, and 26 of this chip.

Now see Figure 3. On the I/O board,
find UB3, a 6526 CIA chip. It’s the lower of
the two 6526s on the I/O board. Connect a
wire to pin 24, To find the correct pins on
either of these chips, it’s faster to start count-
ing from pin 21, the pin diagonally across
from pin 1.

If you're mounting the Digicom modem
internally, you need to connect to the internal
power supply. Fortunately, the SX-64 has
enough surplus current to power most
modems. The CPU board’s power connector
1s a good place to get regulated voltage. This
keyed 6-pin connector 1s at the lower left side
of the CPU board (refer to Figure 2). Both
+5 and +12 volts are available, as well as
ground (see Figure 4).

Modifying the Digicom Modem

W2UP’s article (mentioned earlier)
presented a modem circuit capable of
both HF and VHF packet operation using the
AMD 7910 chip. Craig Rader N4PLK

26 73 Amateur Radio # October, 1989

Photo B. You can safely solder the leads from the Digicom modem (top) to the solder side of the
SX-64’s CPU board (left) and I/O board (right), using a low wattage, grounded iron. Work
patiently, use solder sparingly, and avoid bridges.

Photo C. Here's the modified N4PLK modem mounted to the SX-64"s CPU and I/O boards viaa
circuit board standoff (upper left corner of I/O board). Connections from modem to transceiver
are made by using the external serial port pin socket, cable, and DIN connector.

offered a simpler, more compact VHF-only
modem using the TCM 3105 chip (see the
February 1989 issue of 73). Other modem
circuits, that have appeared in various
forms, use the XR-2206/2211 chips. 1
chose the N4PLK modem for my project
because of its small size and single supply
source voltage.

While all these modems work with the
SX-64, they need a slight modification be-
cause the cassette motor supply voltage on the
C-64 cassette port, line number 3, isn’t at
TTL voltage levels. The cassette motor sup-
ply voltage, controlled by a bit on the 6510
1/0 port, is switched through a transistor net-
work to handle the current. The actual output
level varies from 0 to 9 volts, depending on
current loads.

Typically, a Digicom modem uses two
1-2.2k resistors in series to act as a voltage
divider for line 3 (see Figure 5). This brings
the high voltage down to 3-4.5 volts, which is
within TTL levels. To modify a Digicom
modem for an SX-64, simply remove the
resistor going to ground. The voltage divider
network then becomes a single series resis-
tor, which you can keep intact if the input line
1s directly driving a transistor. On the
N4PLK modem, line 3 goes to.a TTL level
input, so I replaced the series resistor with a
wire jumper, because the 6510 I/O port lines

are rated to drive only a single TTL level
load.

Making the Right Connections

When you re ready to connect the modem
to the SX-64, follow the wiring diagram in
Figure 6. This gives the description of the
internal modem line, the equivalent C-64 cas-
sette port line number, and where the line
should connect inside the SX-64. I removed
the 6-position female edge connector (nor-
mally used with the C-64 cassette port) from
my modem, and ran jumper wires directly
from the modem to the SX-64 circuit boards.

I tried a variety of methods for tapping into
the SX-64"s circuit boards, including micro-
clips and DIP sockets. The best method ap-
pears to be soldering directly to the solder
side of the boards, using a low power,
grounded solder iron (see Photo B). Work
slowly, go sparingly on the solder, keep some
desoldering braid handy, and watch out for
solder bridges.

Take note of one important connection not
shown on the wiring diagram. Pin 24 of UB3
also goes to pin 1 of the serial bus of the
SX-64. For some reason, many C-64s must
have pin 1 of the Serial Bus disconnected for
Digicom to work properly. Some hardware
interrupt conflicts appear to cause this prob-
lem with certain serial bus devices (especially
older disk drives, and printer interfaces). In
any case, if you run into this problem, try
disconnecting the black jumper wire from
P11 to P13 on the 1I/O board. You can safely



remove it without affecting any serial bus
operations.

Mounting the Modem and Tidying Up

Before you connect the modem perm-
anently, consider how you plan to mount
it. I kept the modem completely internal
and mounted it on the I/O board, using a
circuit board standoff and insulator available
from Radio Shack (see Photo C). With
the modem internally mounted and powered,
you have to find a way to run the four ex-
ternal lines to your transceiver (AUDIO IN,
MIC OUT, PTT, and GROUND). You may decide
to run a cable out of the cartridge expansion
port, on top of the machine, or use a thin
ribbon cable and run it between the side
panels.

“While C-64 users
have been having
a ball with Digicom,
Commodore SX-64
owners have been
left out in the cold. . .
until now!”’

I wanted a cleaner approach, however,
without having to drill any holes in either the
SX-64's case or its back panel, so I decided to
use the external serial bus connector. (1 didn’t
choose the external VIDEO port because I like
to run a larger monitor on my SX-64 when
I'm not operating portable.) By disconnect-
ing the internal header connector from the

I/0 board and hooking the first four positions
of it to the pin connector on my modem, I
have a clean output port for my Digicom
modem. The 6-pin DIN serial bus connector
on the back panel now mates directly with a
shielded cable running to my transceiver.

Kudos

Special thanks to Mike Hooper KF6FU and
Dan West K6DFM for their detailed infor-
mation about Digicom and confirmation that

it could run on an SX-64, to Jeff WAGFWI
for the details on internal modem connec-
tions, to Craig Rader N4SCY for help on
modifying the Digicom modem for the SX-
64, and to Robert **Ozzie’" Osband N4SCY
for all the encouragement and moral support,
as well as extensive testing of the completed

system. 6l

Ted Drude KA9ELV has been a ham for 10 vears,
and especially enjoys packet and 10m FM. Ted is
the Associate Editor of Computer Shopper
magazine. Other interests include photography
and computer games. You can reach Ted ar: 6170
Quito Ave., Cocoa FL 32927.
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mobile antenna that
lis in 15-minutes.
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* Capacitive coupling establishes highly
tuned circuit through glass with no
measurable signal loss.

* No ground plane: Full halfwave design —
performance equal to practical 5/8 wave
installations.

* DUO-BOND™ mounting for firm, fast,
waterproof bonding. Removable without
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AWARDS
QSL LIBRARY

New Handsome Custom Albums To Collect, Protect & Organize Your Hard-Earned
QSL Cards ... Plus Special Albums for DXCC, WAS/WAC, & WAZ Radio Awards

Throw out the shoe boxes. Get your OSLs organized with the
new Azimuth Awards QSL Library. The perfect way to display
the cards for your prestigious awards —1ior easy viewing
Each padded vinyl album comes complete with 20 heavy duly
crystal-ciear, slip-in pocketed vinyl pages (each holds b
cards)

Now available for the mos! prestiqious awards in amateur
radio _ order all and organize your cards lor 2ach award

- DX Century Club - Worked All Zones - Worked All States &
Continents = & a general OSL Album for any purpose!

Looks great in your shack! Need more pages? Order extra
pages (20 pack)

Satisfaction Guaranteed' If not completely delighted return

your purchase in 10 days for a money-back refund I

Call or Send For Your Azimuth
QSL Award Library Today! @ @
SEND TO: Azimuth Awards Library, Dept. A77

11845 W. Otympic BL, Suite 1100, Los Angeles, CA 90064
1-213-473-1332 for information

—— FREE BONUS WITH TWO OR MORE ALBUMS! —
Get The New Aznimuth AwardsBase Tracking
Software for the IBM-PC (524 .95 value)
Free' Exclusive new program helips you
stay on top of contacts by band, cards
sent and received and much, much
more o momilor your radio awarg progress

Azimuth QSL Awards Library—Each just $19.95 plus $2.50
shipping & handling

Specity: 1) DXCC 2) WAZ 3) WAS/WAC 4) Standard Album
Exira 20 Page Packs Just $12.95 {$2.50 S&H)

Enclose check or money order. (Cal. Res. add 6.5% lax. )
VISA or MasterCard. (Foreign orders tniple S&H)

Credit Card Orders Call Today Toll Free
Nationwide 1-800-882-7388

Allow 4 to 6 Weeks Delivery in USA E

MCMLOOXX Anmuth Commumcahons Corporation —
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Digital Dreams

Number 9 on your Feedback card

We have not yet begun to packet!

Xers: Imagine a new operating mode

that would let you work that last country
for DXCC a little more easily, and with fan-
tastic audio quality! What about a nationwide
database to help you spot that elusive new
country, in real time? Or a database with QSL
information at your fingertips?

ATVers: Imagine a national network of
amateur High Definition TV (HDTV)—with
image resolutions at least twice that of your
broadcast TV images—with nearly perfect
image transmission between any two places
of your choice.

Repeater trustees: Imagine a nationwide
repeater linking system, with audio quality as
good or better than what your local users are
already accustomed to? How about if the
snazziest repeater controller you’ve ever
seen was included for free?

Members of public service or emergency
communications groups: Imagine how the
people you serve would feel about being able
to exchange 1000 times as much traffic
throughout your state as is presently done,
and with less effort.

Computerniks: Imagine having enough
space for all the neat applications you'd like
to try out. Would you be interested in loading
programs from a remote file server located
across town, across the state, or even in an-
other country . . .and running them just as if
they were on your very own hard disk, and
just as quickly?

Special interest folks: Imagine sharing
your interest(s) with others around the nation
in an ongoing bulletin board forum just like
those used on ARPANET, Compuserve, and
other networks and online services.

Packeteers: You probably think that you
already know what I'm leading up to. But,
even as a packeteer, you may not realize the
potential of digital communications, using
technologies already available. All of the
above ‘‘fantasies’’ are just a few of the neat
things you could do if only you could move
enough bits per second through a real packet
network. The fact is, you can , and this article
explains how!

Move Up Frequency

Look upward for the answer. Two meters,
where most 1200 baud operation is today, is
way too restrictive. There are several very
simple reasons for that: 2 meters has become
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by Bdale Garbee N3EUA

very crowded, and, most important of all, it
does not allow us the signal bandwidths need-
ed to run truly high-speed packet. (Recall that
the higher the data rate, the wider the mini-
mum bandwidth must be.) The ham mi-
crowave bands, however, are still virtually
deserted, and there are no signal bandwidth
restrictions: You can have a signal many
megahertz wide there if you want to! And yet
to run packet at the truly awesome rate of |
Megabaud—700-800 times the rate of the

“Whether your interest
is DX, rag-chewing,
mobile, repeaters,
or CW, a nationwide

network supporting a
variety of applications
can make ham radio
even more fun for you.’’

standard 1200 baud packet today—requires a
signal bandwidth that could easily fit into
many of the ham microwave bands.

For higher speed operation, these bands
actually work better than VHF or UHF be-
cause small, highly directional antennas can
allow our transmitted power to go much more
where we want it to, wasting less of it in the
wrong direction. Combined with the larger
widths of the amateur microwave bands, this
advantage allows efficient and affordable
high-speed radio links.

One of the lessons to be learned from the
recent loss of part of the 220 MHz band is that
the FCC may be increasingly concerned with
the level of use in various portions of the
amateur radio spectrum. If there are bands
that we aren’t using fully that commercial
interests want, we'll have a hard time ratio-
nalizing to the FCC why we should be
allowed to keep spectrums we re not using.
The answer is simple, and without pain. . .
find ways to better use these bands!

You may regard the world above a giga-

hertz with some fear and suspicion. In reality,
though, emerging microwave surplus and
technology is quickly making it nearly as easy
and cheap to build packet hardware for 1.2
GHz or 10 GHz as it 1s for 144 MHz. Several
projects are underway right now that are
opening the door to much higher speeds on
bands at VHF and above. There is a standard-
ized 9600 baud radio modem now available—
a good “‘next step’’ for many packet users.
Hams in different parts of the country are
using 56 kilobaud modems with conventional
VHF/UHF transverters, with a good deal of
success, on bands as far down as 1.25 meters!
Prototypes are being developed for dedicated
“*digital radios’” for the 900 MHz and 1.2
GHz amateur bands that can provide 250
Kbps for a parts cost of under $200 per sys-
tem. Dayton this year gave us demonstrations
of dedicated digital radios for the 10 GHz
band, using surplus radar gun modules to
achieve between | and 10 Mbits/sec, for un-
der $100 per system! This sort of equipment,
which i1s here nmow, can be put to use In
providing high speed user-to-user and inter-
regional digital communications.

Building a Network

We need to be able to efficiently direct
packets from one user to another, with mini-
mum hassle. Up to now, the technology ama-
teurs used for building packet networks con-
sisted mostly of TAPR TNC-2s and clones
running replacement firmware to provide
network functionality. While this was an ade-
quate way to build 1200 baud networks, the
Z.80 microprocessor used in the TNC forced
limitations in speed and software capacity
that prevented us from building high speed
networks. This 1s not surprising, since these
are Terminal Node Controllers. They were
never intended to be network packet switch-
es! To build a fast network we need to look
for higher performance solutions.

Luckily, for about the price of a dual-port-
ed configuration (that is, two TNC-2s, and
two copies of some networking firmware) we
will soon be able to buy a PS-186 packet
switch board from AEA that is based on an
80C186 and which has 4 high-speed radio
ports, Or, we could use the the K3MC card
that will be available soon. This card is based
on a NEC V40 (software compatible with the
Intel processors) and has two or more medi-



um-to-high-speed ports. Either of these
boards 1s capable of switching multiple high
speed channels, and can provide far more
memory addressing capacity than Z80-based
TNCs.

Challenges Remain

Having faster and more capable packet
switching hardware, however, doesn’t solve
all of our problems. We'll need to work to-
gether to solve specific local propagation
problems for the hardware to work well, and
we will need to agree upon and coordinate
data routing at the “‘software’’ level so that
the packets go quickly and directly to their
destinations. These are, however, very man-
ageable problems.

One of the most important difficulties with
existing 1200-baud packet networks is the
large number of single-port network nodes,
either simple digipeaters, or NET/ROM or
ROSE nodes (two versions of a network sys-
tem). When the network must contend with
local users for access to the RF channel, the
efficiency of a network can easily drop to
near zero! The way around this? Install a
“*backbone’’ channel—a high data rate chan-
nel (e.g. 4800 or 9600 baud) that only the
nodes of a packet system use, 1o automatical-
ly route packets between each other. An end
user—one who connects into the network—
would not have direct access to the backbone.
The highly successful TexNet packet net-
work, for example uses 9600 baud backbone
channels. We MUST further pursue the in-
stallation of networking hardware with one or
more channels dedicated entirely to **back-
bone™’ functionality, the communication be-
tween packet switches. Local users can then
use separate channels for access, at whatever
speeds and using whatever frequencies and
modulation techniques are appropriate in
each area.

A simple technique for making a dramatic
improvement in local packet throughput is to
make one or more of the local access channels
full duplex—that is, having two channels in
full-time operation so that the participating
packet stations can transmit and receive
simultaneously. This i1s exactly the same idea
as using a repeater for voice. Everyone can
hear everyone else, so the chance of two
people transmitting at the same time and
causing a collision goes way down, And it’s
no harder to build a full duplex digital re-
peater than it is to build a voice repeater! Full
duplex access channels are already in use in
several packet networks around the country.

Software

Having faster modems and radios, howev-
er, isn’'tenough. Once we’ve begun to build a
recal network of high-performance packet
switches linked with fast microwave links,
we will be ready to start experimenting with a
wide array of new applications. The im-
portance of having a solid software founda-
tion, using proven networking concepts (o
provide a consistent and simple interface for
writing new applications, will become more
apparent.

Fortunately, we're well on our way to
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'l iearned all my coge and theory whee driving 10 and from work,
il was easy.  Learn detailed theory not only the guestions and
answers on your test. Novice, Tech., General, Advanced, Extra
theory courses on audio cassettes $19.95 each

Learn code from 0-23 wpm with one sirucled course in easy
sleps. Each cassette course $19.95. VEC type code General or Ex-

Ira exam lape C90 $§7.95 ea. $3.00 S/H each theory or code
course. Exam tapes $1.00

Write or call for free info

AMATEUR
RADIO SCHOOL

New cogde words course takes you from 10 wpm 1o 35 wpm with three 90 minute audio cassettes. Learn common words
and numbers used in all CW contacts. Nothing to write down. Learn at your leisure $19.95 + $3.00 P&H

2350 Rosalia Drive B Fullerton, California 92635

VHS video casseites will show you everything you need to know
lo pass your Nowice, Tech or General theory lest. Learn modulabon,
formulas, antennas, digital codes and more just by watching
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SYNTHESIZED

SIGNAL GENERATOR
S

MODEL

MADE IN SG-100F
Usa $420.85
delivered

* Covers 100 MHz to 199.299 MHz in 1 kHz steps with
thumbwheel dial » Accuracy +/- 1 part per 10 mil-
lion at all frequencies * Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate » External FM input ac-
cepls tones or voice » Spurs and noise at least 60 dB
below carrier * Output adjustable from 5500 mV at
50 Ohms » Operates on 12 Vdc @ Y» Amp = Available
for immediate delivery = $429.95 delivered » Add-on
accessories avallable to extend freq range, add infi-
nite resolution, AM, and a precision 120 dB attenua-
tor = Call or write for details * Phone in your order as
tast COD shipment.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phona: (718) 468-2720 Mon.-Thurs.
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developing the kind of software that can
exploit these data rates. There's already a
host of networking systems which are being
improved by the day (the five most popular
systems are featured elsewhere in this 1ssue).
Today, among other features, software pro-
vides electronic mail, remote log-in and key-
board-to-keyboard QSO functionality, file
transfer (including binary files), and the abili-
ty to obtain information about users in other
arcas. There’s no limit to the applications that
can be added.

Immense Potential

So, what’s the bottom line? TNCs and 1200
baud modems and keyboard-to-keyboard
QS0Os are not the sum and substance of
“*packet radio.”’ Recognize that what we’ve
done so far in the name of packet radio is but
the first small step towards what we are capa-
ble of doing. A real digital network won't
take away from the present interesting areas
of amateur radio. . .it will add to them!
Whether your interest is DX, rag-chewing,

mobile, repeaters, or CW, a high data rate
nationwide packet network supporting a vari-
ety of applications can make ham radio even
more fun for you.

“. . .weshould
recognize that what
we’ve done so far in the
name of packet radio is
but the first small step
toward what we are
capable of doing.’’

As mentioned above, very inexpensive
links on 900 MHz, 1.2 GHz, and 10 GHz,
with speeds from 250 kbps to 2 Mbps, have
been tested on real paths in Colorado and in

Silicon Valley. We will be seeing the first
offerings in a new round of packet digital
hardware with dramatically higher perform-
ance than the TNCs of yesteryear. We will
actually have the tools in hand to put a whole
new wave of applications on the air. But
while we’re busy implementing this next
wave of packet radio, let us not forget to
dream. The young but growing amateur radio
digital network needs YOUR dreams and
help. We’ve only just begun! B8

Bdale Garbee N3EUA has long been involved in
digital networking, but finally became a ham in
1985 when he came across his first TNC. This
began his intense affair with packet radio, which
has led him to many achievements, including be-
coming the system integrater for packer radio's
most sophisticated and versatile networking pack-
age, TCP/IP, and becoming the Vice-President of
the Tucson Amateur Packet Radio (TAPR) group.
Bdale currently writes oscilloscope firmware for
Hewlett-Packard. Other interests include cooking
and reading science fiction. You may contact him at
4390 Darr Circle, Colorado Springs, CO 80908.

Number 12 on your Feedback card

Let the TNC Work

While Your PC Sleeps

Give your older TNC personal mailbox capability—
with no hardware changes!

any packeteers are using the older
TAPR TNC-2 units, or their clones,
manufactured by AEA, MFIJ, and others.
Unlike some of the newer models from
Kantronics and Heath, these TNCs do not
provide an automated ‘‘personal mailbox"’
feature to accept incoming messages.
However, there’s a procedure that does this
very well, and I've used it on the AEA PK-
80, the PK-232, and the MFJ-1270 TNCs. It
will likely work with other models. This pro-
cedure 1sn’t in any TNC manuals I've seen.

Turn Your Packet Answering Machine On

First, turn off all the monitors with MON
OFF and MCON OFF. (On the PK-232, use MON
0 and MCON 0.) Set up your CTEXT to say
whatever you want. I usually say something
like, ““Dave’s not in, please leave a message
here or at WB6YMH-2...73."" Make sure
CMSG 18 ON. Also, if it’s not already set on
your TNC, set DAYTIME, then CONSTAMP ON
and DAYSTAMP ON, too. This will let you
know when people contacted you.
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Now type in DAY, press Ctrl-S, and type
ENTER. This “‘suspends’” the TNC’s out-
put. Now disconnect the RS-232 cable from
your computer or terminal, and turn it off,
but leave the TNC and radio on. This allows
you to use your computer for other things
while your TNC acts like a packet answering
machine for you.

The TNCs I've tried have buffers of 3K or
more (depending on the software version). In
most cases, this 1s adequate for several con-
nects. On connecting, a person can leave a
short message for you, and when their STA
(status) light goes out, they can disconnect.

I disconnect the RS-232 from the computer
because sometimes the computer will send a
pulse out the interface during power up. This
might trigger a Ctrl-Q, and the contents
of your TNC would go straight into the bit
bucket.

Therefore, follow this procedure to check
your TNC when you come back: Power up
the computer and go into your terminal pro-
gram. Set up a “‘capture file'" to disk, or turn

your printer on and enable printing. Now
reconnect your RS-232 cable, and press Cirl-
Q. Everything should come spilling out of the
TNC. (You may also have to press Ctrl-C
before it will start.)

The first thing out is the date and time that
you suspended your TNC. (We did this oper-
ation so that, if nobody connected, all we got
was the date and time.) If you do not get this,
you'll know that the buffer was lost. This
could be due to a ghtch on the interface, as
mentioned, or a power surge.

If you don’t like plugging and unplugging
your RS-232 cable, buy a serial switchbox. I
have mine connected to switch between my
PK-232 and my phone modem. This saves
wear and tear on the connectors, and I don’t
have to reach behind the equipment. [

David WB6WKB has been a ham since 1977 and
active in packet for several vears. A software de-
signer, his other interests include hiking, stargaz-

ing, desert geology, and plants. His address is PO
Box 7883, Van Nuys CA 91409-7883.
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Put Your I1C-22S on Packet

Dust it off and dedicate it to 2m packet!

by Michael S. Dooley KE4PC

re you tired of tying up your synthe-

sized radio on packet? If you have ac-
cess to an ICOM IC-228S, a fast and easy fix
will get it on this fascinating mode.

With the help of the schematic, find the
Reference Oscillator/Divider. This is a 7.68
MHz crystal. Replace that with a 5.12 MHz
crystal. This lets you tune the 228 in 10 kHz
steps.

The crystal is available through several ad-
vertisers I've seen in computer magazines, as
well as from any of the crystal manufactur-
ers. I got mine from International Crystal in

Oklahoma City. If you order from a manufac-
turer, include the loading capacitance. Send

them a copy of the IC-228 schematic, and the
manufacturer will figure out the loading for
you. (I didn’t know what the loading was, and
so asked for a 20 pF one, which works fine.)

Now just follow the Table to configure the

diodes for the packet frequencies on which
you want to operate. That’s it!

Drawback?
The only problem is that, with the new

Table of Diode Settings for the IC-22S

Frequency D7 D6 D5 D4 D3 D2 D1 DO
145.00 0 0 1 1 1 1 0 1
145.01 0 0 1 1 1 1 1 0
145.02 0 0 1 1 1 1 1 1
145.03 0 1 0 0 0 0 0 0
145.04 0 1 0 0 0 0 0 1
145.05 0 1 0 0 0 0 1 0
145.06 0 1 0 0 0 0 1 1
145.07 0 1 0 0 0 1 0 0
145.08 0 1 0 0 0 1 0 1
145.09 0 1 0 0 0 1 1 0
145.10 0 1 0 0 0 1 1 1
(0 = diode not installed; 1 = diode installed)

crystal, the IC-22S works only from just be-
low 145 MHz 1o 146.94 MHz, and the offset
function gives only a definitely non-standard
+400 kHz split. But, what the heck!—this rig
was likely busy taking up space on a shelf,
while you were tying up a perfectly good
synthesized split operation rig on packet. I set

my channels as 145.01 MHz on channel one,
145.02 MHz on channel two, 145.03 on

channel three, and so on. Works great! i

The author may be reached at 3801 E. 14th
#1401, Plano TX 75074.

NEW PRICING
ICOM

ICOM

CM2, PB2 7.2v @ 500MAH
CM5, PB510.8v @ SOOMAH
SUPER 7S & 8S
13.2v @ 1100MAH

9.6v @ 1200MAH

(base charge only - 1" longer)
Introductory Offer!

MasterCard and Visa
cards accepted. NYS
residents add 8% %
sales tax. Add $3.50
for postage and
handling.

7S (1200 MAH) $63.95

8S (1200 MAH) $59.95
ICOM INSERT

$17.45

PB-3

YAESU
$20.95
$20.95

FNB-2

P4W
REPLACEMENT
BATTERIES FOR CORD-
LESS TELEPHONES.
LOOK FOR NEW
CATALOG COMING
SOON!

........
.......

TS T T L R

‘rAESU!MAJ{DH
FNB-10 7.2v @ 600MAH
.FNE-12 12v @ S00MAH
X FNB-10(S) 7.2v @ 1000MAH
same size case as FNB-12

Introductory Offer!

P4W 11v @ 500MAH - $22.63
FNB-2 11v @ 500MAH - $22.63

 —
- 4
1

rame B wb e [ |

CUSTOM MADE BATTERY
PACK & INSERTS

Made to your specifications.
KENWOOD INSERTS
PB-21—%13.75. PB-25—%20.00

PB-28—520.00
ICOM INSERTS

BP-5—§23.00, BP-3—$18.95,
BP-7, BP-8

MADE IN
THE U.S.A.

SEND FOR FREE
CATALOG AND
PRICE LIST
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recently bought a

Kantronics KAM
for the shack. I had
owned a Kantronics
UTU and liked their
product, so when
the ‘‘packet-bug’’
munched on my ham-
ming spirit | went for
the KAM. With the
KAM I have been able
to keep all my favorite
modes, plus enter into

KAM Box

Packet and WEFAX for the lazy.

by Joe Davidson N4AQG

Number 19 on your Feedback card

and back panels. This
block will support
the panels so they
won't bend when
punching or drilling.
Moving the block un-
der each location be-
fore drilling reduces
the lip-burr formed by
the bit on the inside of
the hole.

I center-punched the
drill points and drilled

the new worlds of
packet and WEFAX.
Most of my projects
around the shack are
driven by the desire to
reduce excess motion
or effort. This project
1$ no exception. If ne-
cessity 1s the mother of
invention, then lazi-
ness is its father. I
have a good share of the latter.

§ AFSK

Alterations for the Lazy

To copy WEFAX, I had to unplug the
HF audio from the HF port and plug it into
the VHF port. Then I decided I'd like to work
the local VHF RTTY repeater. Kantronics
routes the RTTY AFSK through the HF port.
Hmmmmm. I could swap the audio ports, but
what about the AFSK and PTT? Little
idea-gremlins began to scurry around the back
of my mind.

I"ve built several switch boxes in the past so
I knew that there was a way around this prob-
lem. Out came the paper and pencil, and the
drawing began. Figure 1 shows the result.

As | drew, a few ideas bobbed to the sur-
face. | use the phone patch input on my FT-
767 GX to input the KAM HF port transmit
audio. At a recent hamfest, | bought a used
Telex boom mike headset. Why not find a
way to use it? Thus, the four-pin mike con-
nector, the remote PTT jack, and the X MIT/
REC switch on the front panel.

This box allows me to switch the HF audio
alone to the KAM VHF port for WEFAX., It
will also reverse the HF and VHF audio,
AFSK and PTT to output RTTY on VHF.
With a flip of a switch I can use the Telex
headset on HF for contesting, DXing, or just
plain old gabbing.
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Photo B. Back panel.

Drilling the Connector and Switch Holes

As the parts list reflects, you can buy al-
most all the parts at your local Radio Shack
store.

I chose the cabinet because it would fit into
the shack in a minimum of space, and because

it had a clean, professional look. Plus, [ want-
ed the shielding properties of a metal case.

This particular case has a nice addition—plas-
tic film on the outer surface of both halves.

“If necessity is the
mother of invention,
then laziness is
its father.”

This allows you to center punch and drill
holes without scratching the surface. You can

then peel the film off and label your box on a
clean, unscathed surface,

I measured and centered the hole locations
for the switches and jacks on both panels.
Then I cut a wooden block from a scrap
two-by-four to fit snugly between the front

first witha 1/8” drill. I
used progressively
larger bits until the
opening was large
enough for the collar
of the switch or con-
nector to fit through.
To make the DB-9
connector openings, I
used a different
method. First I drew
an outline around one
of the connectors at the desired location, then
drilled a 1/8" hole in the center of the marked
opening. Then I enlarged this hole in two or
three stages to %4 ”. Among the tools on my
workbench is a piece of magic called a **nib-

bler’'—small shears that let you accurately
make your holes.

I chose the DB-9 connectors for several
reasons—they have good shielding proper-
ties, and are becoming the connector of
choice tor senal ports.

Label Pressing and
Lacquering
The next step was to dig out the sheets of

dry transfer letters I bought from an electron-
ic supply house. I used these to label the
switch and connector positions. The package
of letters contained several preformed elec-
tronic terms, as well as an abundance of let-
ters for composing your own. If you can’t
find these letter sheets at an electric supply
house, office supply and art supply stores
carry dry transfer letters in several sizes. You
might want to experiment with them a little on
a piece of white paper. Make sure there is a
hard surface under the paper. Rub over the
letters several times with a wooden stick. (A
pencil-shaped orangewood stick came with
my sheets.) Then peel the backing away,

Continued on page 46
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One-Chip RS-232
for the C-64

Number 11 on your Feedback card

Easy and inexpensive RS-232/TTL level interface.

was bitten by the computer bug long

before becoming involved with ham ra-
dio. Consequently, after [ got my license, |
was determined to find ways to combine these
two interests. Noticing that many hams used
Commodore 64s as packet terminals, log-
gers, Morse code tutors, and several other
things, I decided to put mine to good use and
connect it to some of my other equipment. |
wanted to use the computer’s serial port since
that would allow me to connect it to modems,
printers, packet TNCs, and anything else
with an RS-232 senal port.

But What Is RS-232?7

RS-232 is a standard for connecting digital
devices together so they can communicate
with each other, It was adopted by the Elec-
tronics Industries Association (EI1A) to make
it easier to connect devices made by different
manufacturers. The standard defines 25 sig-
nals that can be used to establish a protocol
between the devices connected. Most equip-
ment uses only a few of these signals, The
IBM PC-AT, for example, uses nine, which
are attached to a nine-pin connector instead of
the traditional 25-pin connector.

When Commodore introduced the C-64
home computer, the company included the
same nine signal lines on the computer’s seri-
al port. As many owners already know, how-
ever, hooking up the C-64 to another device
with an RS-232 port is more involved than
simply connecting a cable between the two.
While the Commodore’s signals agree with
those defined in the EIA standard, the electri-
cal properties of those signals do not. Com-
modore’s signals are TTL level signals,
which means that a signal of 0 Vio +0.8 V
represents a logic zero, and a signal of +2.4
V to +35 V represents a logic one. The RS-
232 standard, on the other hand, represents a
zero with a signal of +3 Vito +25 Vand a
one with a signal of =3 Vto =25 V.

To make matters worse, the only DC
voltages present on the Commodore 64's user
port connector (the one containing the TTL
level signals) are ground and +5 V. The chip
normally used to convert TTL level outputs
to RS-232 level outputs is the MC1488, but
this chip needs both positive and negative
power supply voltages to work properly.

What I set out to do, then, was to find a way
to convert all of the Commodore’s signals
from TTL level to levels that agree with the
EIA standard. Furthermore, 1 wanted to do

34 73 Amateur Radio » October, 1989

by Mike Kabala KBOCDQ

this using as few components as possible.
After asking around a bit, I heard that a com-
pany called Maxim Integrated Products made
some chips that operate off of a single +5 V
supply. In fact, one of them, the MAX232, is
used in Heath's Pocket Packet TNC.

While most of these chips require external
capacitors, the MAX235 does not. Further-
more, the MAX235 has drivers for five out-
puts and receivers for five inputs. Since the
Commodore 64 has three outputs and five
inputs at its serial port, | realized that I
could build the entire interface with only
one chip!

RSZX3IZ MINI-TESTER I

™ ) R
mQ ’%
%‘“‘
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circuit shown in Figure 1 simply connects
inputs to line receivers, outputs to line driv-
ers, and +5 V and ground to the chip’s power
supply pins.

The MAX235 chip also contains an enable
pin and a shutdown pin. The enable line is
active low (a TTL zero signal enables the
chip), so it has been connected to ground,
permanently enabling the outputs of the line
drivers. A TTL one level signal on the shut-
down pin causes the chip to go into a low-
power mode when not in use to save power in
battery-powered applications. Since this is of
no concern in this project, shutdown has been

b . . R R B E R

An RS-232 mini-tester is plugged into the RS-232 port for testing.
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Figure 1. MAX235 IC inputs and outputs.



disabled by connecting 1t to ground.

Construction

This project is a snap to build, especially if
you heed the following tips.

After etching the board. use the four crop
marks on the corners as a guide for trimming
it. [ used a razor saw to trim mine, While the
width i1sn’t that critical, the front and rear
edges of the board could interfere with the
connectors if not properly trimmed. Take
care, though, when trimming the edge closest
to the DB25 connector; the traces come very
close to this edge.

If your male DB25 connector has mounting
holes, by all means use them. If, like me, you
are constantly joining things and then taking
them apart, this connector and the card-edge
connector suffers a lot of wear and tear. Even
if the installation is permanent, normal use
can still strain the connectors. Over time,
mechanical stress applied directly to the sol-
der connections will cause them to separate.

The part of the board on which the card-
edge connector is attached has been designed
for maximum flexibility in choosing a con-
nector. It must, of course, contain two rows
of 12 contacts of 0.156-inch centers, but the
solder side of the connector can be either the
right-angle type or one with straight contacts.
The right-angle type is better, since you can
bolt them directly to the board, adding to its
durability. For this, I provided two sets of
hole patterns, one for 0. 150-inch spacing be-
tween rows and the other for 0.200-inch spac-
ing. Use the set that matches your connector
and ignore the extra row of holes. If possible,
drill mounting holes for bolting the connector
to the board.

If your connector has straight solder tails,
place the board between rows of contacts and
solder the side touching the copper into place.
You will have to drill holes and attach
jumpers to reach the other row of contacts.
Only three of these are needed—1, 2. and
|2—since the other pads have no leads at-
tached to them.

I recommend using a socket for the
MAX235 chip. With it, it's easier to check
for solder bridges before inserting the chip.
Be sure that the chip is oriented correctly, so
as not to damage it when applying power.

The two jumpers are optional. They con-
nect pin one (protective ground) of the DB25
connector to pin seven (signal ground). Occa-
sionally, these need to be tied together.
(Again, I have never known this to be the
case, but it might occur in the future.) Solder
a wire between the two terminals of JP2. The
terminals of JP1 are on .10-inch centers so
that a removable jumper plug can be inserted.
Solder two jumper pins to these holes.

Testing and Using the Device

Once you have soldered all components
into place, attach a jumper plug at JP1. If you
are using a socket, leave the chip out for now,
Check for a solder bridge across the power
supply by connecting an ohmmeter between
pins one and two of the card-edge connector.
In a similar manner, check for bridges be-
tween the pins of the card-edge connector,

® @& % @& % 4 ® @ ® % @ @ @

JPZ —- - 2EJP1

Figure 2. Interface component lavout.

between the pins of the DB25 connector, and
between pins of the chip socket. There should
be a short between pins one and A, pins 12
and N, and pins L and M of the card-edge
connector. There should also be a short be-
tween pins 21 and 22 of the chip socket. No
other shorts should exist between any two
pins of the same connector,

When you have removed all solder bridges,
insert the MAX235 into the socket, taking
care to observe the proper orientation. Make
sure that all pins are in the socket and that
no pins are bent under the chip. Next, insert
the card-edge connector into the user port of
your Commodore 64 with the chip facing up.
Plug an RS-232 mini-tester (available at Ra-
dio Shack) into the DB25 connector if you
have one.

youcans
talkto

to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain ‘
how Larsen 220 and 1296 MHz
antennas are designed to give you |

the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance

doesn’t speak for itself.

CPnrsen Fintennas

Now that

Larsen, |

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk

eak,

The Amateur’s Professional

See your favorite amateur dealer or write for a free amateur catalog.

IN USA: Larsen Electronics, Inc., 11611 N_E. 50th Ave., PO. Box 1799, Vancouver, WA 98668. 206-573-2722.
IN CANADA: Canadian Larsen Electronics, Lid., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3. 604-872-8517.
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Official 1934 ‘

SHORT WAVE
IO MANUAL

simple, high-

periormance old-

time shortwave radios!
All of the secrets are

here: the circuit diagrams,

parts layout, coll s fications, con-

struction details, operation hints, and |
much more! |

This is a compilation of shortwave
construction articles from “Short Wave
Craft” magazines published inthe 20's &
30's. It's wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all short-
wave receivers being manufactured in
1934 including some of the most fa- |
mous: SW-3, the SW-5 “Thrill Box", the |
deForest KR-1, the Hammurland |
"Comet Pro”, and many more.

Also included is a new chapter show-
ing how you can use transistors to re-
place hard-to-find vacuum tubes. You'll
even see the circuit that was lashed
together on a table top one night using
' junk box parts, a hair curler and alliga-
tor clips. Attached to an an-
tenna strung across the base-
ment ceiling and a 9 volt bat-
tery, signals started popping g
in like crazy. In a couple o
minutes an urgent message
from a ship's captain off Se-
attle over 1500 miles away
was heard asking for a naviga-
tor to help him through shallow water!

These small regenerative receivers
are extremely simple, but do they ever
perform! This is a must book for the
experimenter, the survivalist who is
concerned about basic communication,
shortwave listeners, ham radio opera-
tors who collect old receivers, and just
about anyone interested in old-time
radio.

Great book! Fun to read! One of the
best old-time radio books to turn up in
years. Heavily illustrated! Order a copy
today! 8 1/2 x 11 paperback 260 pages
ﬂnlv $15.70 postpaid!

Llndsay Publlcaht:msI

Bux 12-WG6, Bradley IL 60915
Send a copy of Short Wave Radio i

Manual Enclosed is $15.70.

Chk., MC, Visa. Send a [free cata-

log of other books. !
Name 3 » I

Address o
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Figure 3. PC board foil diagram for the interface. Not a lot of

part stuffing here!
Parts List

Part Description Cost
U1 MAX235 RS-232 driver/receiver $25.00
(U1) Socket for U1 $ 1.00
J1 Male DB25 with right-angle header $ 4.00
J2 Card-edge connector $ 3.50

12-position dual-readout

on 156 mil centers
- Printed circuit board (etched) $10.00
JP1 Removable jumper $ .50
JP2  Wire jumper $ .01
- Solder and mounting hardware $ 1.00
MAXIMUM total cost (assuming NO junk-box parts): $45.01

Apply power to the Commodore
64 and observe the mini-tester. The
TD, RTS, and DTR indicators
should be lit. All others should be
off. If vou do not have a mini-tester,
place the ground lead of a DC volt-
meter on pin seven of the DB2S5 and
check for a voltage of about +10V at
pins two, four, and 20.

Now, turn off the Commodore 64,
attach the mini-tester to the device
you wish to connect to the computer,
and apply power to the device. If the
RD indicator lights and TD, RTS,
and DTR remain off, you can proba-
bly connect the Commodore to the
device with a straight RS-232 cable.
If RD remains off and TD comes on,

you will need a null-modem. RD is
on pin three of the DB25 connector.

There are many types of null-
modems 1n common use, so consult
the manual for the device to be con-
nected to determine which type you
need. If there is more than one dia-
gram, use the one shown for an IBM
PC.

Now turn off both the computer
and the device and connect them via
their serial ports. Turn on the device
and the computer, as indicated in the
device manual, and attempt to send
and receive data between the two ma-
chines. (If you are attaching a print-

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX™
Part No. Description Price
PL-259/USA LIHF Male Phenolic, USA made $ .70
B3-15P-1050 PL-259 Phenalic, Amphenol 89
83-822 PL-259 Teflon, Amphenol 1.76
PL-259/5T UHF Male Silver Teflon, USA 1.50
UG-175 Reducer for RG-68 20
UG-176 Reducer for RG-59 & MINI 8 20
UG-21D/U NMale RG-B, 213, 214, Delta 3.25
UG-218/U N Male RG-8, 213, 214, Kings 5.00
9913/PIN N Male Pinfor 9913, 9086, 8214

fits UG-21D/U & UG-21B/U N's 1.50
UG-21D/9913 N Male for RG-8 with 9913 Pin 3.85
UG-218/9913  NMale for RG-8 with 9913 Pin 5.75
UG-146A/U N Male to SO-239, Teflon USA 6.00
UG-83B/U N Female to PL-259, Teflon USA 6.00

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"'

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPS C.0.D. ADD $3.00 PER ORDER

CIRCLE 115 ON READER SERVICE CARD

Subscription Problem?
call toll free

1-800-274-6754

er, try sending data only.) You
should be able to get your new port
working without too much trouble by
following the instructions in the manual.

Summary

[ have built three of these interfaces so
far. The first one was installed inside a
Commodore 64 and brought out to an
IBM PC-AT style DB9 connector at-
tached to the side of the computer. | have
used it, at various times, to attach the
computer to a packet TNC, to an IBM
PC, and even to an Apple Laserwriter
printer running at 9600 baud. (Yes, the
plural of baud is baud!) The second one
is being used by a friend to connect his
Commodore 128 computer to his laser
printer. I keep the third one on hand for
use with my Commodore 64C. I have
had no problems with any of these inter-
faces, and they are very easy to build, so
warm up that soldering iron!

About Parts

There's just one hitch: I have checked
several sources and have not yet found
anyone interested in providing the
MAX235 chip in single unit quantities.
It is possible to get ten or more, howev-
er. Assuming at least ten people will
want to build this project, I will make the
chips available for $25 each. I will also
supply pre-etched circuit boards for $10
each and complete kits for $50. Send a
check or money order in U.S. funds to
Mike Kabala KBOCDQ, 144 W. Spring
Street, Eldridge, 1A 52748 . B8



" Regular SALE

HF Equipment
3149.00 2699

IC-765 Xcvr/ps/keyer/auto tun

1699.00 1469
219.00 199*
23.00
115.00 109
. 115.00 109*

IC-751A 9-band xcvr/.1-30 MHz rcvr
PS-35 Internal power supply.........
FL-63A 250 Hz CW filter (1st IF).....
FL-52A 500 Hz CW filter (2nd IF)....
FL-53A 250 Hz CW filter (2nd IF)...

FL-33 AM filter .. e 00

FL-70 2.8 kHz wu:le SSB filter........ 59.00

RC-10 External frequency controller ~ 49.00
IC-735 HF transceiver/SW revr/mic ... 1149.00 999

PS-55 External power supply ........ 219.00 199%
AT-150 Auto. antenna tuner ﬁpeemﬂ 44500 369°%
FL-32A 500 Hz CW filter.. e | G0
EX-243 Electronic keyer Unit ..o, 6450
UT-30 Tone encoder 18.50

IC-725 Ultra compact HF xcvr/SW revr 949.00 829%
Other Accessories Regular SALE
IC-2KL HF solid state amp w/ps 1999.00 1699
IC-4KL HF 1KW out s/s amp w/ps..... 6995.00 5999
EX-627 HF auto. ant. selector (Speeial) 315.00 269°
PS-15 20A external power supply ...... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%

MB Mobile mount, 735/751A/761A.... 2599
SP-3 External speaker.............oovee.  62.00
SP-7 Small external speaker ............ 51.99
CR-64 High stab. ref. xtal for 751A..... 79.00
PP-1 Speaker/patch........ccocciniianns 179.00 164%
SM-6 Desk microphone.................. 4795
SM-8 Desk mic - two cables, Scan...... 89.00

SM-10 Compressor/graph EQ, 8 pin mic  149.00 139%
AT-100 100W 8-band auto. ant. tuner... 44500 383%
AT-500 500W 9-band auto. ant. tuner ... 589.00 519%
AH-2 8-band tuner w/mount & whip .... 758.00 689*
AH-2A Antenna tuner system, only....... 559.00 499%
GC-5 World clock (Speetal) ... 9195 69%
Accessories for IC-765, ?El ?25 CALL for Prices

Order Toll Free: 1-800-558-0411

O * Large Stocks

* Fast Service
|ICOM ~aes’
at AES®

VHF/UHF base multi-modes Regular SALE
IC-275A 25w 2m FM/SSB/CW w/ps... 1299.00 1099
IC-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-375A 25w 220 FM/SSB (Closeout) 1399.00 799°
IC-475A 25w 440 FM/SSB/CW w/ps  1399.00 1199

IC-475H /5w 440 FM/SSB/CW......... 1583.00 1369
IC-575A 25w 6/10m xcur/ps (Speeial) 1399.00 1129
IC-575H 100w 6/10m xcvr............. 1655.00 1499

VHF/UHF/1.2 GHz Mobiles Regular SALE

IC-47A 25w 440 FM/TTP mic (Closeout) 549.00 369%
PS-45 Compact 8A power supply.... 145,00 134%
UT-16/EX-388 Voice synthesizer.... 34.99
SP-10 Slim-line external speaker.... 35.99

IC-28A 25w 2m FM, TTP mic (Speeial) 469.00 379%
IC-28H 45w 2m FM, TTP mic........... 499.00 439%

IC-38A 25w 220 FM, TTP mic........... 489.00 349%

IC-48A 25w 440-450 FM, TTP mic..... 509.00 4499
HM-14 Extra TTP microphone ....... 59.00
UT-28 Digital code squelch .......... 39.50
UT-29 Tone squelch decoder........ 46.00
HM-16 Speaker/microphone ........ 34.00

IC-228A 25w 2m FM/TTP mic (Speelal) 509.00 429

IC-228H 45w 2m FM/TTP scan mic ... 539.00 479%

|C-448A 25w 440 FM/TTP mic......... 509.00 449
UT-40 Pocket beep function ......... 45.00

|C-900A Transceiver controller......... 639.00 569%
* Closeout Speeial . . .

IC-900A Transceiver controller with UX-29H
2m/25W and UX-39A 220/25W band units.
Package Price ® $9499%5

UX-I9A 10m 10w band unit......... 299.00 269%
UX-29A 2m 25w band unit........... 299.00 269%
UX-29H 2m 45w band unit .......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 299%
UX-59A &m 10w unit .. 349.00 319%
UX-129A 1.2GHz 10W band unit.... 549.00 499%

IC-901 Fiber Optic 2m/440 xcvr...... 1199.[][] 1069
IC-1200A 10w 1.2GHz FM mobile...... 699.00 599%

IC-2500A 440/1200MHz FM mobile  999.00 8692
IC-3210A 25w 2m/440 FM/TTP ....... 739.00 649%
IC-2400A 45w 2m/35w 440 FM/TTP  899.00 789%
AH-32 2m/440 Dual Band antenna.... 39.00
AHB-32 Trunk-lip mount............. 35.00
Larsen PO-K Roof mount............. 23.00
Larsen PO-TLM Trunk-lip mount..... 24.70
Larsen PO-MM Magnetic mount..... 24.70

: 1849.00 1649
pecial)... 1649.00 1399
RP-1210 1.2GHz 10w 99 ch FM rptr..... 1529.00 1349

Due to the size of the ICOM product line, some accessu?
items are not listed. If you have a 111 uestion, please call. All
prices shown are subject to change without notice.

Top Trades ! ® We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.

Write or Call for our Quote Today!
AES® & Over 32 Years in Amateur Rad' io

RP-1510 25w 2m repeater..............
RP-2210 220MHz 25w rptr (8

USE
Huuuc YOUR
CARD "

Hegular SALE
IC-2A 2-meters........ 289.00 259%
IC-2AT 2m/TTP....... 319.00 279%

& 1C-02AT/High Power 409.00 349
IC-04AT 440 HT ...... 449.00 3899

- IC-u2AT 2m (Speeial) 329.00 279%

FREE Exira Battery! .. .
BP-23 600ma/8.4V ® NO CHARGE
with purchase of 1C-u2AT

IC-udAT 440 (Gi'amﬂrﬂ 369,00 199*
IC-2SA 2m HT .. 419.00 369%
IC-2SAT 2m HT/TIP... 439.00 389%
|C-3SAT 220 HT/TIP 449,00 399%
IC-4SAT 440 HT/TTP  449.00 399%
IC-2GAT 2m HT/TTP  429.00 379*
IC-4GAT 440MHz, TTP 4495.00 399%

Special . .
-32AT 2m/440 HT 629.00 549%
473.00 3495

IC-12AT 1w 1.2GHz FM HT/TTP (Special)

IC-12GAT 1w 1.2GHz HT/batt/cer/TTP 529.00 469%
Aircraft band handhelds Regular SALE
A-2 5W PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 569%*
Accessories for all except micros HE?EEII.II::T{;

BP-7 425mah/13.2V Nicad Pak - use BC-35

Hand- he!ds

New!
IC-25A
2m HT

BP-8 800mah/8.4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all batteries 73.00
BC-16U Wall charger for BP7/BPS............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ........ 20.50
LC-02AT Leather case for Dlx models w/BP-7/8 54.50
Accessories for IC and IC-O series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 39.50
BP-4 Alkaline battery case. S sk
BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
CP-1 Cig. lighter plug/cord for BP3 or Dlx.... 13.65
CP-10 Battery separation cable w/clip........ 22.50
DC-1 DC operation pak for standard models 24.50
MB-16D Mobile mtg. bkt for all HTs............ 25.99
LC-2AT Leather case for standard models..... 54.50
HM-9 Speaker microphone......ooeeeeevnrasnnes 47.00
HS-10 Boom microphone/headset.. 2450

HS-10SA Vox unit for HS-10 & Deluxe l:mij.r 24.50

HS-10SB PTT unit for HS-10.. 24.50

For other HT Accessories not Ilsted r;;lé.ase CALL

Receivers Regular SALE

R-71A 100kHz to 30MHz receiver...... $999.00 869%
RC-11 Infrared remote controller.... 7099
FL-32A 500 Hz CW filter.............. 69.00
FL-63A 250 Hz CW filter (1st IF)..... 59.00
FL-44A SSB filter (2nd IF)............ 178.00 159
EX-257 FM unit.. eeeanze g
EX-310 Voice synthemzer 59.00
CR-64 High stability t:smllatur xtal  79.00
SP-3 External speaker........cceee... 65.00
CK-70 (EX-299) 12V DC option .. 12.99
MB-12 Mobile mount.. 25.99

R-7000 25MHz-2GHz revr (Spe&njl...f. 1199.00 999%

RC-12 Infrared remote cuﬂtrulier 70.99
EX-310 Voice synthesizer... 59.00
TV-R7000 ATV unit.. e 139001299
AH-7000 Radiating antenna.. 99.00

R-9000 100KHz-2GHz all-mode rcvr ... 5459.00 4699

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY.

4828 W. Fond du Lac Avenue: Milwaukee, WI 53216 ® Phone (414) 442- 4200
AES® BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Qutside; 800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Quiside y_80)0-634-6227

Associate Store
ORLANDO. Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue

Plhnne (312) 631-5181
Qutside 1_80)).621-5802




Number 13 on your Feedback card

Packet Radio 1n Japan

Bits of information on packet in the land of the Rising Sun.

n the June 1989 issue of CQ Ham Radio

(Japan), Mr. Inoue JRIVMX points out
that about 50 Japanese hams, mostly in the
Tokyo area, now use the 9600 baud FAX
modem chips made by Rockwell (the R96MD
or RY6FAX) or by Yamaha (the YM7910) to
operate 9600 baud packet. These chips have
become widely available with the prolifera-
tion of G3 9600 baud FAX machines. JASIJY
and JA6FTL successfully demonstrated G3
ham radio facsimile at 9600 baud on 21 MHz
SSB and 29 MHz FM. JI1FGX and JA1VAS
have developed an Ethernet controller and
microwave equipment for full duplex com-
munications at 10 megabits per second at 10
GHz, based on conventional wired LAN (lo-
cal area network) technology. Important soft-
ware upgrades have been made to several
types of TCP/IP radio computer network sys-
tems for rapid and efficient distribution of
news along networks such as the JKIRJQ,
JKILOT Terakoya, and NOS TCP/IP
systems.

A Little Geography

Japan, a country about the size of Califor-
nmia, has 1.6 million hams (ham operator li-
censes last a lifetime in Japan) and about
700,000 station licenses (station licenses are
renewed every five years) concentrated most-
ly along the seacoast on either side of the
mountain ranges in the interior of the coun-
try. As in California, the population density
along the coast (about 40 million people live
within 100 miles of Tokyo) and the advan-
tages of high repeater sites in the mountains
contribute to the popularity of the VHF and
UHF bands. Few digipeaters and FM re-
peaters use the very crowded 144-146 MHz
band, but there are hundreds of repeaters and

digipeaters on both the 430 MHz and 1200
MHz bands.

Can’t Take Just One Byte

For the English language, we need repre-
sent only 26 letters of the alphabet in upper-
and lower-case, the numbers zero through
nine, and assorted symbols—all of which fits
comfortably in 256 combinations. This lets us
use only eight-bit bytes to represent a char-
acter.

Not so for the Japanese, who commonly
use 2000 kanji characters and two sets of a 51
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character phonetic syllabary. Japanese word
processors and packet controllers (TNCs) use
two bytes to represent each of 6000 charac-
ters according to the JIS (Japan Industrial
Standard) code. Shift-JIS uses two eight-bit
digital blocks to create a 16-bit expression for
a single kanji character.

FAX in Japan

Talking and sending written messages is
fun, but how do you send a circuit diagram, a
map, or a drawing to your fellow hams?
Well, facsimile and packet image communi-
cations have become popular in Japan. Many
Japanese hams exchange drawings and maps

“Shift JIS-uses
two eight-bit digital
signals to create a

16-bit expression
for a single kanji
character.’”’

by adapting the very popular G2 (minifax)
telephone FAX machines for radio use. As
the speed of these FAX machines increases,
many Japanese hams buy inexpensive used
FAX equipment. Some hams operate 4800
baud facsimile machines which can send and
receive a FAX graphic in less than one
minute. Keizo Fukunishi JASIJY demon-
strated a simple interface circuit for 9600
baud telephone FAX machines to put them on
HF SSB and FM at 9600 baud, and a tuning
circuit for receiving 9600 baud FAX signals.
Transmission speed of these G3 FAX ma-
chines can be stepped down as low as 2400
baud 1f necessary.

Japanese hams are exchanging vivid, high
resolution color graphics by packet radio
using the North American Presentation
Level Protocol Syntax (NAPLPS). Akihisa
Kurashima JM1VSP wrote an implementa-
tion of the Telidon NAPLPS videotex system
which runs on IBM PCs with CGA or black
and white monitors as well as on the NEC
PC-9801 and several other Japanese comput-
ers. NAPLPS uses the geometric method to

create drawings using graphics commands,

NAPLPS graphics data files are much
smaller than those of drawings made using
the photographic bit-by-bit method.
NAPLPS can switch new character sets in
and out of the 256 character set which can be
specified using one byte. Thus, NAPLPS can
use more than 256 characters in drawing pic-
tures using supplementary character sets
which may be NAPLPS-standard, or user-de-
fined. A packeteer can use the operation
codes (op codes) of the Picture-Description
set to perform operations such as drawing
lines, arcs, rectangles, selecting which color
to use, etc. The op codes and the character
sets make it possible to send a high resolution
graphics image using far less information
than would be required to send the same
image by a video system (slow-scan or fast-
scan TV).

Japan’s Packet Wish List

Today’s packet dreams shape tomorrow’s
packet future. What are some Japanese pack-
et dreams? Mr. Inoue JRIVMX:

“‘Packet radio is the second great revolu-
tion in amateur radio (the first opened up the
shortwave bands). Packet radio brings hams
together in a unique way. We need each other
to maintain and operate the packet networks
if packet is to work. Thus, we have a strong
interest in improving the technical under-
standing of our fellow hams. The arrival of
9600 bps one-chip modems, and especially
the successful experiments of Mr. Ueno
HNT1FGX with 10 megabit per second data
transmissions at 10 GHz, open up new possi-
bilities. Some of these are fast-scan TV trans-
mission via packet radio and improved per-
formance for today's TCP/IP news
distribution networks and their interfaces
with packet BBS. Packet databases and voice
data transmission are becoming more practi-
cal. Rapid advances in software, hardware
and network organization are making this a
very exciting time for ham radio. We are
reaching towards our goal of free and reliable

communications among all the hams of planet
Earth."" 6

Dave Cowhig WAILBP is 73 Magazine's

Japanese translator. Contact him at 6317 May
Boulevard, Alexandria, VA 22310.



ASTRON

CORPORATION

9 Autry
Irvine, CA 82718
(714) 458B-7277

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY « RUGGED » RELIABLE »

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC
e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
(Internally Adjustable: 11-15 VDC)
e RIPPLE Less than 5mv peak to peak (full load &
low line)
e Also available with 220 VAC input vollage

SPECIAL FEATURES

« SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

« CROWBAR OVER VOLTAGE PROTECTION on all Models
excep! RS-3A, RS-4A, RS-5A.

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

¢ HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY « MADE INUS.A

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

MODEL RS-35M

RM SERIES 19" X 3% RACK MOUNT POWER SUPPLIES
Continuous Ics* Size (IN) Shipping
MODEL Duty (Amps) |Amps]) HxWxD WL [Ibs.)
AM-12A 9 12 St X 19 x 8% 16
RAM-35A 25 35 Bl X 19 x 12% 38
RM-50A 37 50 oY X 18 x 12% 50
» Separate Volt and Amp Meters
RM-12M g 12 5% x 19 x 8% 16
RM-35M 25 35 5% X 19 x 12% 38
MODEL RM-35M RM-50M 37 50 5% x 19 x 12% 50
Hs_n SEI:"ES Continuous IC8* Siza [IN) Shipping
MODEL Duty [Amps] (Amps) HxWxD Wi, {Ibs.)
RS-3A 2.5 3 3 X 4% x 5% 4
RS-4A 3 4 J% x6kx8 9
RS-5A 4 9 3% X 6% x 7% 7
RS-TA 5 7 J% X 6% x9 9
RS-7B 9 7 4 x 1'% x 10% 10
RS-10A .o 10 4 X TV X 10% 1
RS-12A 9 12 4% x 8% 9 13
RS-12B 9 12 4 x Tz x 10% 13
RS-20A 16 20 5x9x10% 18
RS-35A 25 35 Hhx 11 X 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
Contineous ICS* Size [IN] Shipping
MODEL Duty (Amps] [Amps) HxWxD Wi. [ibs.)
= Switchable volt and Amp meter
RS-12M 9 12 4% x Bx9 13
e Separate volt and Amp meters
RS-20M 16 20 5 x9x 10% 18
RS-35M 25 35 B x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46

MODEL RS-12S

VS-M AND VRM-M SERIES » Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
E—— - Continuous IC§* Size [IN) Shipping
MODEL Duty [Amps) [Amps) HxWxD Wt. [Ibs.)
@13.8VDC @10vDC @5VDC @13.8V
VE-12M 9 9 2 12 4': x8x9 13
VS-20M 16 9 4 20 5 x 9 x 10% 20
V5-35M 29 15 7 35 BX1Ix ! 29
V5-50M 37 22 10 o0 b x 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 T 35 o% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 X 12% 50
HS-S SE"“ES e Built in speaker
T St Continuous Ics* Size (IN] Shipping
. MODEL Duty (Amps) Amps HxWxD Wi, [Ibs.)
RS-75 5 7 4 x 7% X 10% 10
RS-105 7.5 10 4 X T% X 10% 12
£ RS-125 9 12 4% xBx9 13
RS-205 16 20 5 X9 x10% 18

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)




Standardizing

Number 14 on your Feedback card

the Radio/TNC Interface

Patch any rig to any TNC or data controller in just a few moments!

f you're like me, you want your packet

station to perform well. To that end,
you've carefully constructed a cable that con-
nects your TNC to your radio. The cable has
the appropnate TNC connector on one end
and the appropriate radio connector on the
other. You've also carefully adjusted your
TNC to produce the proper signal level to
modulate your rig to precisely 3 kHz devia-
tion. The result is that everybody can copy
your packets.

Now you participate in a simulated emer-
gency test, arriving, setting up, and operat-
ing. Uh oh, the rig dies, and you have to make
do with a different one. Thirty minutes, sev-
eral clip leads, and much level-pot diddling
later, you're back on the air—except no one is
sending you any more traffic. It's all going to
the voice operators, since their stuff was
working and yours wasn't.

Or maybe, like me, you have five TNCs
and five radios. Life can get a little complicat-
ed unless you dedicate each TNC to a particu-
lar radio. What if you want to experiment, or
Just recover from a radio or TNC failure?
You're out of luck.

The Solution

Well, | got tired of both these situations and
came up with a solution: a standardized ca-
bling scheme that completely hides the differ-
ences between my TNCs and radios. It makes
the radios think all the TNCs have the same
connector, pinout, and signal levels and, like-
wise, makes the TNCs think all the radios
have the same connector, pinout, and signal
levels.

If this situation actually existed, only one
type of interconnect cable would be required
between the TNCs and radios. In the real
world, the situation can be mimicked by hav-
ing two cables for each installation, one for
each radio and one for each TNC. The cables
then connect in the center using a standard
connector.

The Standard Interface

To do this, I first had to define my *‘stan-
dard"’ interface. I chose a DB-9 connector,
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by Brian Lloyd WB6RQN
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PULL TO GROUND TO KEY
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Figure 1. The author chose the DB-9 con-
necter as the '‘standard’’ interface connec-
tor, because of its ubiquity and good shield-
ing properties.
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Figure 2. Schematics for patching the *‘stan-
dard’’ interface connector to three popular
INCs.

since they're readily available (Radio Shack
carries them) and they’'re available with
shiclded hoods, so it’s easy to construct a
fully shielded cable assembly. Figure I
shows the standard interface connector I de-
signed and the signals passing through it.

The TNC Cable

With the interface already designed, your
next step is to construct the TNC cable, since
it's the most straightforward. This cable will
have the appropriate TNC connector on one
end—DIN-5 for TNC-2; DB-9 for TNC-1,
DRSI, or Kantronics; and so forth—and a
DB-9 *‘standard’ connector on the other.
Figure 2 shows the schematics for several
popular TNCs.

Because TNCs are both sensitive to RF and
wonderful producers of EMI, be sure to use a
well shielded cable and use ferrite beads to
head off the flow of RF. I put a single large
bead over the whole cable to reduce or elimi-
nate RF from the outside of the shield.

Once the TNC cable is finished, you must
adjust the TNC to produce the “‘standard”’
transmit signal level. I chose 300 mVRMS
because it should be more than sufficient to
drive any radio. Most TNCs include a trim-
pot to set the transmit audio level. Simply
adjust the pot to produce a 300 mVRMS sig-
nal into a S00Q load.

If you have a Kantronics TNC, you'll have
to modify it slightly, using a **standard’’ mod
described in the Kantronics documentation.
Kantronics uses a jumper to select one of
three transmit signal levels. Choose a resistor

value for one of the jumper positions that will
set the output level to 300 mVRMS.

The Radio Cable

Now to construct the cable that hides the
differences between radios. This cable is a bit
more complicated, since it must map the stan-
dard pinout to the pinout of the transceiver's
connector, attenuate the standard 300 mV
signal level to the level expected by the radio,
and deal properly with the different pTT
schemes.

The biggest problem is attenuating the
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Figure 3. Radio interface cable diagram for
many 1ypes of transceivers.

signal to the proper level so that, in the case of
a VHF or UHF NBFM radio, the high tone

5 '

O iuF LE)—» MIKE RING
11
MiEE TR
w " Rt i
1I-

TDIHF

a-3
SPEA RING
2 —3» SPKR TIP
SUBMINIATURE

PLUG

STANDARD

CONNECTOR

0B-9)
MALE

4 NJ/C

Figure 5. .. .and for the Kenwood TR-2500
HT.

for a typical radio, Figure 4 shows the same
for an ICOM HT, and Figure 5 shows the
same for a Kenwood TR-2500 HT. Notice
that each cable includes a trimpot to set the

signal level. Adjust the pot for 3 kHz devia-
tion of the transmitter when the standard level
of 300 mV is applied to the cable. After
adjustment you can measure the trimpot and
replace it with two fixed resistors to make
your cable more compact.

When you get your setup working, swap
TNCs and radios with friends to make sure
everything is truly universal. From then on
you can rest assured that making changes in
your packet station will be a **plug and play™’

operation!

Brian Lloyd WB6RON has pursued amateur
radio enthusiastically since age eight. He re-
cently co-founded Sirius Systems, a network-
ing business in Petersburg, Virginia. You
may reach Brian ar: 5712 Stillwell Rd.,
Rockville MD 20851.

generates 2.5 to 3.0 kHz of deviation. [ usual-
ly start out using a trimpot to determine the
proper amount of attenuation, and then re- —
place the trimpot with two resistors. As long
as you don’t change the deviation control in
the radio, the cable will always ensure proper
modulation.

...atlast...
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$199.50 S-F RADIO DESK

Deluxe - Ready to Assemble
Designed with angled rear shelf for your

‘““‘Because TNCs are both
sensitive to RF and
wonderful producers of
EMI, be sure to use a
well shielded cable and
use ferrite beads to
head off the flow of RF."”’

Radio equipment
nol included

Additional Information on Reguest
Floor Space: 51" Wide by 30" Deep .—— DEALER INQUIRIES INVITED —.

viewing comfort and ease of operation.

Checks, Money Orders, BankAmericard

$219.95 $-f Amatevr Radio fervicers
S-BAND CONVERTER FOR YOUR 137 MHz RECEIVER

FINISHES: Walnut or Teak Stain. m
and Master Charge Accepted
4384 KEYSTONE AVENUE » CULVER CITY, CALIF. 90230 — PHONE (213) B37-4870
\ PREAMP
MMg1691

Most radios use the same technique for
keying the rig: They pull the PTT line to
ground. This means that all you need to do is
route the PTT line from the TNC to the radio’s

PTT line.

CONVERTER
MMk 1691-137.5

RECEIVER

Floor Space: 39" Wide by 30™ Deep
Ailso Available F.0.B. Culver City. (In Calit, Add 6% Sales Tax.)
CIRCLE 73 ON READER SERVICE CARD
el 137.5 MHz

y— ————— —

Some radios, notably handhelds, have a 1691-LY (N) MMEg 1691 MMk 1691-137.5
different PTT control scheme. ICOM uses GAIN: 20dB GAIN: 13dB GAIN: 30dB TYPICAL
continuity to ground from the center pin on BOOM: 6’ N.F.: 1.2dB N.F.: 6.8dB MAXIMUM
the mike jack to key the transmitter. A Ken- $91.50 12VDC @ 40 ma 12VDC @ 150 ma
wood 1s keyed when the mike ring connector $250.00 $330.00

is connected to ground (the audio-out or ex- Send 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA
ternal-speaker ground). @ PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
(508) 263-2145

Figure 3 shows interface cable schematics SPECTRUM INTERNATIONAL INC.

P.0. Box 1084S, Concord, MA 01742, USA i

CIRCLE 183 ON READER SERVICE CARD
PN
|_‘—]_)}—,—: i‘—i' MIKE TIP
Ok MIKE RING Aﬂf&ﬂﬂﬂ
SUBMINATURE NEW ONLINE CALL DIRECTORY FlE’d Da i
gl 00 Le " Installation
P | Our new HAMCALL service gives you i =
i i 494,114+ Hams. via your computer - $29.95
CONNECTOR $29.95 per year — unlimited use'
MALE SE IMeia
E 5 i BUCKMASTER PUBLISHING
MINIATURE PLUG Mineral, Virginia 23117
3 N/T 703: 894-5777 800: 282-5628 CIRCLE 304 ON READER SERVICE CARD
4 N/C CIRCLE 170 ON READER SERVICE CARD
Figure 4. .. .and for an ICOM HT.. . .
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Number 15 on your Feedbacl card

GRAPES, Inc.

PO Box 871

Alpharetta GA 30239-0871
Price Class: $250, in kit form

GRAPES 56 Kb Modem

We’ve come a long way from 1200 baud packet.

H ow would you like to be able to send the
equivalent of a standard 5.25" IBM PC
floppy disk (360 Kbytes) by packet radio in less
than two minutes? How about transmitting
telephone-quality digital voice over the air?
Sound too good or expensive to be true? Not
at all! It's being done right now, with equip-
ment and software available to any interested
amateur.

The key is the 56 Kb/s modem designed by
Dale Heatherington WA4DSY and distributed
by the Georgia Radio Amateur Packet Enthu-
siasts Society (GRAPES). Since its unveiling

MSK - Minimum Shift Keying
| Classical)

Q
: Carmer phase slways

rotales exactly ~80° during
/'% ez=ch bil miterval
_/ 7
Figure 1. MSK, a form of Frequency Shift Key-
ing (FSK), uses the smallest possible mark/

space frequency shift for the data rate in use.
This keeps the signal bandwidth to a minimum.

MSK - Minimum Shift Keying
(WA4DSY)

Modified MSK
Q

Phase velocities
“gracetully”;
nen-cornstant

= |

beitter spectral
classical MSK

Figure 2. The 56 Kb modem uses a modified
form of MSK.

at Dayton in 1987, this modem has pro-
gressed through the experimental and beta
test stages and is now in routine production
and use.

Keying Scheme

The WA4DSY modem uses a modified form
of Minimum Shift Keying (MSK) (see Figures 1
and 2). MSK is just a special form of Frequen-
cy Shift Keying (FSK), well known to every HF
RTTYer. As the name implies, though, MSK
uses the smallest possible mark/space fre-
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quency shift for the data rate in use, keeping
the signal bandwidth to a minimum.

In RTTY terms, the carrier "'shift"” in Hz is
egual to one-half of the data rate in bits per
second; at 56,000 bits/sec, the mark/space
shiftis 28 kHz. In FM terms, the "‘deviation’’ of
the signal is plus and minus one-quarter of the
data rate, or + 14 kHz at 56Kb/s. If you select a
different speed in the modem, the shift
changes automatically; the transmitted signal
is generated digitally in a state machine, so
you can't get it wrong!

The WA4DSY Modem Kit

The kit includes three PC boards: transmit
encoder, receive decoder, and RF board,
plus all necessary board parts except the
channel crystals. Unlike virtually all other
amateur packet radio modems, the WA4DSY
modem is not an add-on to a standard voice

sensitive enough to work well when fed direct-
ly from a typical receive converter. The
transverter must be modified to decrease its
transmit/receive switching time, but this is a
simple operation involving the removal of a
single capacitor.

The WA4DSY modem design is highly mod-
ular. You can saw the RF board's receive and

transmit into halves and build completely in-
dependent receivers and transmitters if you

wish (e.g., for dedicated, full duplex links).
See Figures 3 and 4.

The digital side of the modem provides six
interface signals, three each for the transmit-
ter and the receiver. All signals are TTL levels;
if the host computer uses RS-232 signals you
must either modify it to produce TTL or insert
RS-232/TTL level converters.

As standard with commercial high speed
synchronous modems, the WA4DSY modem

provides both transmit and re-

RF Board (RX Half)

10.7 MHz

P~ “Fitor

RX her

IF > =

N '®1 L

 M—

MC3I358

P S

— - 455 KHz
= Filter

)

RXLO

ceive bit clocks. This eliminates
the need for a baud rate generator
in the host computer interface. It
also means you can use older and
less expensive HDLC chips like
the Zilog SIO without having to
provide a ‘'state machine'' circuit
like that in the TAPR TNC-2 for
recovering clock from the receive
data stream.

In addition to the data and

Baseband
DATA
ouT

Figure 3. The receive portion of the WA4DSY modem

design.

transceiver. Instead, it operates with a VHF or
UHF transverter (transmit/receive converter)
such as those made by Microwave Modules or
SSB Electronics. You must buy the transvert-
er separately.

Transverters have the needed bandwidth to
pass the high speed modem signal (75 kHz).
Also, they are typically cheaper than full-voice
transceivers because they lack an audio sec-
tion, synthesizer, and the other extras that
aren’t necessary for dedicated packet opera-
tion. The RF section of the WA4DSY modem
operates near 28 MHz, so you can use it on
any band where you can use a transverter
designed for a 10 meter transceiver. (Because
of FCC bandwidth limits, however, you may
only use this modem at full speed on frequen-
cies above 220 MHz in the US. See section
97.69 of the regs.)

The RF modulator produces approximately
1 mW (0 dBm), enough to drive the Microwave
Modules transverter, configured for low drive
level, to full power. The RF demodulator is

clock input/output signals, the
WA4DSY demodulator also
accepts a Request-to-Send (RTS)
signal for keying the transmitter,
and it provides a Data Carrier Detect (DCD)
signal.

RF Board (TX Half)

| T o P

a

!

ATS —®

Figure 4. The transmit half of the WA4DSY
modem. Since the design is modular, you
can saw the RF board in half to set up a com-
pletely independent receiver and transmitter
section.

Carrier
Gan




uniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...offer
ends September 30, 1989.

* * * MONEY SAVING COUPON * * %

Get special savings on the scanners
listed in this coupon. This coupon must
be (ncluded with your prepaid order.
Credit cards, personal checks and quan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics Inc, P.O. Box 1045- Dept. UNIG,
Ann Arbor, Michigan 48106-1045 U.S.A.
Coupon expires September 30, 1989,
Coupon may not be usedinconjunction
with any other offer from CEIl Coupon
may be photocopied Add $11.00 for
shipping in the continental U S A
Regency TS2-T ......... $259.95
Regency INF5-T.......... $79.895
Regency R2060-T1 ..... $114.85
Regency UC102-T ...... $109.95
Regency RHB06B-T..... $419.85
Regency RH256B-T..... $294.95
Bearcat 200XLT-T ...... $249.95
Bearcat 100XLT-T ...... $184.95
Bearcat BOOXLT-T ...... $249.85
Uniden HR2510-T ...... $229.95

Uniden PRO5S00D-T1.....832.85
* %k x VALUABLE COUPON * % % %

Bearcat? 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange. 29-54,118-174,406-512,806-956 MHZ
Excludes B23.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
5/16" Wx 1%" H x 7%" D. Model BC 590XLT-T is
a similar version without the 800 MHz. band for
only $194.95. Order your scanner from CEI today.

NEW! Regency® Products

R4030-T Regency 200 ch. handheid scanner .... $254.95

NOdNOD
NOdNOD

NOdNOD
NOdNOOD

R4020-T Regency 100 ch. handheid scanper .... $188.95
R4010-T Regency 10 channel handheldscanner...$114.95
R1800-T Regency 100 channel mobile scanner ... $244.05
P200-T Regency 40 channel CB Mobile . . ...- $38.95
P210-T Regency 40 channel CB Mobile . .- $58.95

P220-T Regency 40 channel CB Mobile ........... $79.95

P300-T Regency 40 channel SSB CB Maobile.....$137.95
P400-T Regency 40 channel SSB CB Base....... $174.85
PR100-T Regency visor mount radar detector .....$54.95
PR110-T Regency " Passport” size radardetector ... $114.85
PR120-T Regency “micro” size radar detector. ... $144.85
MP5100XL-T Regency 40 Ch marinetransceiver. .. $138.95
MP5510XL-T Regency 60 Ch. marine transceiver. .. $158.85
MPSO00OXL-T Regency 80 Ch. marine transceiver. . . $208.95
MP2000XL-T Regency handheid marine trans. .. .. $188.95

Regency® RH256B-T

List price $799.95/CE price $299.95/SPECIAL
168 Channel ® 25 Watt Transceiver ®

The Regency RH2568 is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio for any police
or fire department volunteer because of its low cost
and high performance. A 60 Waft VHF 150-162
MHz. version called the RHB06B-T is avallable
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-T is also available
and covers 450-482 MHz. but the cost is $454.95.

% % Uniden CB Radios * %%

(R) The Uniden line of Citizens Band Radio transceivers is

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty, From the feature packed PRO
B10E to the 310E handheld, there is no better Citizens
Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB...5$83.95
PRO33OE-T Uniden 40 Ch. Remola mount CB...$104.95
PROS0O0OD-T Uniden 40 Channal CB Mobile .......$38.95
KARATE-T Uniden 40 channel rescue radio ....... $53.85

GRANT-T Uniden 40 channel SSB CB mobile....$166.95
MADISON-T Uniden 40 channal SSB CB base ... $244 95
PC122-T Uniden 40 channel SSB CB mobile..... $119.95
PRO510XL-T Uniden 40 channel CB Mobile....... 53895
PROS20XL-T Uniden 40 channel CB Mobile.......5$56.85
PROS30XL-T Uniden 40 channel CB Mobile...... . 57985

PROS40E-T Uniden 40 channel CB Mabile........ $97.95

PROBA40E-T Unidan 40 channel SSBCB Mobile ... $137.85
PROT10E-T Uniden 40 channel CB Base ....... .$119.95
PROB10E-T Uniden 40 channel SSB CB Base ... $174.95

+ 4 % Uniden Radar Detectors » %

Buy the finest Uniden radar detectors from CEI today.
TALKER-T Uniden talking radar detector.........$184.95
RD7-T Uniden visor mount radar detector ......... $99.95
RD9-T Unidaen "Passport” size radar detector ....$114.95
RD9XL-T Uniden “micro" size radar detector..... 5144 .95
RD25-T Uniden visor mount radar datector........ $54.85
RDS00-T Uniden visor moun! radar detector...... .574.95

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Search ® Limit ® Hold ® Priority ®* Lockout
Fregquency range: 29-54, 118-174, 406-512, BO6-956 MHL
Excludes B23.9875-849.0125 and 868.9875-894.07125 MHZ
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with beit loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-T

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, B06-912 MHZ
The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size9%" x4%" x12%."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95.

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 18 Channel ® No-crystal scanner
Priority control ® Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHL

The Bearcat 145XL Is a 16 channel, programmable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCSB80XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEl's package price includes
mobile mounting bracket and mobile power cord.

President® HR2510-T

List price $499.95/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Operation
Backlit liquid crystal display ® Auto Squelch

RIT » Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHZ o 28.6999 MHZ

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amateur radio communications. Upto 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB or CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan 50 channels in any
one of four band segments to find out where the
action is. Order your HR2510 from CEI today.

NEW! President® HR2600-T

List price $599.95/CE price $299.95/SPECIAL

10 Meter Mobile Transcelver ® New Fealtures
Delivery for this new product is scheduled for June, 19889.

The new President HR2600 Maobile 10 Meter Trans-
ceiveris similar tothe Uniden HR2510 but now has
repeater offsets (100 KHz.) and CTCSS encode.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!

* % % Facsimile Machines & Phones % %

FAX3300-T Pactel Fax machine with phone ,...%$1,009 85
XE750-T Uniden Cordless Phone with speaker .. .. $89.95
XES550-T Uniden Cordless Phone. . ................ $78.85
XE300-T Uniden Cordless Phone.................. 569985

* %% Extended Service Contract %%
it you purchase a scanner, CB, radar detector or cordiess
phone from any store in the U.S. or Canada within the last 30
days, you can gel up to three years of extended service
contract from Warrantech This service extension plan begins
after the manufacturer's warranty expires. Warrantech will
perform all necessary labor and will not ¢ @ for return
shipping. Extended service contracts are not refundable and
apply only tothe onginal purchaser. A two year extended con-
tract on a mobile or base scanner i$529.99 and three years is
$39.89. For handheld scanners, 2 years is $50.98 and 3
years is $79.99. Forradardetectors, twoyears is$28 89 For
CB radios, 2 years is $39.99. For cordiess phones, 3 years is
$34 89. Order your extended sarvice contract today.

OTHER RADIOS AND ACCESSORIES

BCSSXLTY-T Bearcaf 10 channel scannar . ....... $11495
BCTOXLY-T Bearcat 20 channel scanner.........$158.685
BC175XLTY-T Bearcat 16 channel scanner . ...... $156.95
R2080-T Regency 60 channel scanner...........$148.85
TS2-T Regency 75 channel scanner..............5268.95
UC102-T Regency VHF 2 ch. 1 Watt transceiver. .. $114.85
BPSS5-T Regency 16 amp reg. power supply...... $176.85
BP205-T Ni-Cad batt. pack for BC200/BC100XLT ... $48.95
BB-T 1.2 V AA Ni-Cad batteries (set of eight)....... $17.95

FBE-T Frequency Directory for Eastern US.A...... $14.95
FBW-T Fraquency Directory for Western U.S.A. .... 514,85
RFD1-T Great Lakes Frequency Directory......... $14.85

RFD2-T New England Frequency Directory........$14.95
RFD3-T Mid Atlantic Frequency Directory .........$14.85
RFD4-T Southeast Frequency Directory ........... $14.85
RFD5-T NW & Northern Plains Frequency Dir. ....$14.85
ASD-T Airplane Scanner Directory..........ooerees $14.95
SAF-T Survival Radio Frequency Directory ........$14.85
TSG-T “Top Secret” Registry of U.S. Govl. Freq. ... $14.95
TTC-TTuneinontelephonecalls. ..............000 $14.85
CBH-T Big CB Handbook/AM/FM/Freeband $14.85
TIC-T Techniques for intercepting Communications ... $14.95
RRF-T Railroad frequency directory ....... ceness 314,95
EEC-T Embassy & Espionage Communications. .. . $14.85
CIE-T Covent intelligence, Elect. Eavesdropping ...$14.85
MFFE-T Midwes! Federal Frequency directory...... 51485
ABOD-T Magnet mount mobile scanner antenna. $3585
ATO-T Base station scanner antenna .............. 33595
A1300-T 25 MHz-1.3 GHz Discone antenna. ... . $108.95
USAMM-T Mag mount VHF ant. w/ 12" cable ......$398.85
USAK-T %" hole mount VHF ant. w/ 17" cable .....$35.95

Add $4.00 shipping for all accessones ordered at the same lime.
Add $11.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CEl of any scanner,
send or phone your order directly to our Scanner
Distribution Center™ Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE| is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
CE! wareahouse in Ann Arbor, Michigan, No COD's.
Most items listed have a manufacturer's warranty. Free
copies of warranties on these products are available
by writing to CEl. Non-certified checks require bank
clearance. Nol responsible for typographical errors.

Mail orders to: Communications Electron-
ics® Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $11.00 perscanner forU.P.S.ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APQ/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, you may calland place a credit card order.
5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada. dial B00-221-3475. FAX anytime,
dial 313-97 1-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CEI logos are trade-

marks of Communications Electronics Inc.
Sale dates 3/8/89 — 9/30/89 AD #030889-T

Copyrighte 1989 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 [0 Ann Arbor, Michigan48106-1045 U.SA.
For orders call 313-973-8888 or FAX 313-871-86000
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Construction and Alignment EOMSN RO,

The kit provided by GRAPES in- . — Ot
cludes complete documentation Ly oA P
and all parts required to populate Wbt oo TN el Nachine | §
the three main boards except for the T —7 oA N— ooyt
channel crystals (two are required: TX Clock
one for the transmitter and one for R Pl e R
the receiver). | found the kit conve- ATS | Clock | e
nient and easy to assemble, partic- e
ularly after having built two of the
early “'bare beta board™ versions of —|>° e

the modem when | had to scrounge

tor across the supply and ground
pins on the underside of the socket.

Assembly

The GRAPES kit contains no chas-
sis; you have to find one and drill
your own holes. I've been using the
10" x 12" x 2" Hammond aluminum
chassis, as | can arrange the boards
for easy access to the adjustment
screws and test points. You can cer-
tainly use more compact (or more

for my own parts! Nothing was miss-
ing, and | had the boards together in
a weekend. The location of each

Figure 5. With the parts placement diagrams, it's easy to assemble
the transmit encoder.

attractive!) cabinets, if you prefer.
The modem requires a source of
+5V DC, plus whatever the
transverter requires (typically +12V

part was silk-screened into the RF
and receive decoder cards.

Although there was no silk screen
on the transmit encoder card (see
Figure 5), | had no problem putting
everything in its place using the
parts placement diagrams.

As mentioned earlier, the modem
can operate at speeds other than 56
Kb/s. Dale was careful to place all of
the speed-determining compo-
nents on plug-in DIP headers on the
transmit encoder and receive de-
coder cards, so you don’'t have to
unsolder anything to change
speeds.

The bandwidth of the receive IF

5

DC Agy

In

B

—
'

S+H
dit

Cloek

DC). | used some small surplus
Japanese-made switching power
supplies sold by Radio Shack for
the bargain price of $5. This was
five years ago, and unfortunately
they are no longer available. Suit-
able AC power supplies are certain-
ly available, but if you prefer 12V DC
operation, you can use a linear reg-
ulator to generate +5V. The
modem’s —5V requirements are
minimal, so a simple charge pump
circuit will do just fine.

Up and Running

This modem challenges you to
figure out how to move data to and

filter on the RF board is fixed, how-
ever, so you'd have to do some sol-
dering and recalibrating there if
changing speeds. | don't know of too many
people, however, who have operated these
boards at speeds below 56 Kb/s!

Modem Setup

Alignment of the modem requires an oscillo-
scope, preferably a dual-trace model. The in-
structions are fairly clear, and tweaking the
transmit encoder card took only a few min-
utes. The RF card takes a little more work. |
was fortunate to have the use of an IFR 1200S
Service Monitor to make the alignment of the
IF bandpass filter coils in the receiver a two-
minute job, but it's not that much harder with
just the scope. | did notice something on the
IFR's spectrum analyzer while setting the
power gain adjustment in the transverter:

It you crank the wick all the way up, the
signal sidebands come up noticeably. It's best
to sacrifice a few watts to let the

Figure 6. The receive decoder card adjustments are straightforward.

Receiver Clock Recovery
ji::::I:::::i

Baseband

Data

from

Demod

".IEr.'“I <

Sﬂﬂ'IpIE EHI'IFHE

Figure 7. In the clock recovery circuit, the au-
thor soldered a miniature 0.1 uF capacitor
across the supply and ground pins on the un-
derside of the socket.

from your computer fast enough!
The early experiments in Atlanta
with this modem used modified
TNC-2s; the mods consisted of beefing up the
digital components (CPU, SIO, memory),
eliminating the internal Bell 202 modem, and
installing a modified copy of the KISS TNC
EPROMSs. The TNC was then connected to an
IBM PC host computer running my TCP/IP
package.

This worked, but the serial link between the
TNC and host computer was still not fast
enough. The cost was unappealing. But if
you're interesled, the delails are included with
the modem kit documentation.

Problems and Adaptations

When | obtained my modems a year ago at
Dayton, | also picked up a PCPA (PC Packet
Adaptor) card from DRSI (Digital Radio Sys-
tems, Inc). The PCPA is a plug-in adaptor card
for the IBM PC bus that contains a Zilog 8530
HDLC chip, a Bell 202 modem, and

transverter have some headroom.
The modem signal is a specially
modified form of MSK with some
deliberate amplitude modulation to
reduce the extra sidebands, so you
want to operate the transverter in its
linear region. If you do this, the

spectrum is very clean.

Once the RF board was aligned,
the receive decoder card adjust-
ments were very straightforward
(see Figure 6). | did have one prob-
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associated “'glue’” parts. Bypass-
ing the modem and RS-232 drivers
(a procedure described in the DRSI
manual), | was able to connect the
PCPA's 8530 chip directly to the
modem with a ribbon cable.

Then | wrote a special software
“driver’” module for my TCP/IP
package that accesses the PCPA's
8530 chip directly, passing data at
the full 56 Kb/s rate of the modem. It
works, but at a cost: because of the

lem with false triggering in the
NESS5 IC in the clock recovery cir-
cuit (see Figure 7); | fixed this by
soldering a miniature 0.1 yuF capaci-
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Figure 8. The 56 Kb modem system. The GRAPES kit includes three
PC boards: transmit encoder, receive decoder, and RF board, plus
all necessary board parts except the channel crystals.

high data rate, the computer has its
hands completely full whenever the
modem is active, transmitting or re-
ceiving. Everything else (keyboard



echoing, the time-of-day clock, etc.) momen-
tarily grinds to a halit!

This is not ideal, so work is underway to
develop a “'smart'’ card with its own CPU to
handle the low-level tasks of talking to a high
speed modem, freeing the main CPU for other
things. Mike Chepponis K3MC has built a pro-
totype, and my next step is to program it. But
until then, we can use the DRSI PCPA and its
functional equivalent, the PacComm PC-100.
(You can also use a board called the “Eagle
card, once sold surplus by the now-defunct
Eagle Computer company, if you can getone.)

Packet in the Fast Lane

It should not surprise you that it's VERY
easy to get spoiled by 56 Kb packet! Once
you've had a taste, there's no going back.
Even my 9600 b/s telephone modem seems
slow in comparison, and one wonders how
anyone could possibly tolerate 1200 b/s!

But to be fair, 56 Kb is not without its
problems.

The first problem is probably fairly obvious:
There aren’t that many people around to talk
to yet! The situation here in Northern New
Jersey on 220.55 MHz (the local 56 Kb/s chan-
nel) is much like 145.01 MHz was back in
1983. Our 56 Kb network presently consists of
KA9Q, WBOMPQ, KA9Q-2 (a digipeater/IP
switch) and N2AER; we expect N4HY and
N7AKR on the air soon. High speed packet is
now at roughly the same stage that 1200 baud
packet was in the early 1980s, and with luck
it'll become as popular.

The keyup delay required by the WA4DSY
modem isn't as small as | would like. We're
currently running with transmit delays of
about 15 milliseconds. This may seem short
until you realize that in 15 ms at 56 Kb/s, you
can send 100 characters! Many packets aren't
this big, even when you include full TCP, IP,
and AX.25 protocol headers.

The data carrier detect (squelch) circuit in
the WA4DSY demodulator could probably be
improved. Although it works reasonably well
(better than the DCD circuits in most slow
speed packet modems) it can be tricky to ad-
just and the threshold sometimes varies due
to front end desensing. (Perhaps this is an
unfair cnticism; | live about 500 feet away from
a 220 MHz FM repeater.)

High speed operation requires wide band-
widths. As mentioned, the WA4DSY modem
occupies about 75 kHz when running at 56
Kb/s; it is generally operated in a 100 kHz
channel. This is about five times the band-
width of an FM voice channel (20 kHz), so five
times as much noise enters the modem re-
ceiver's passband as compared to a regular
FM voice receiver.

Therefore, the 10 watts of 56 Kb/s RF com-
ing out of my transverter is like 2 watts of FM
voice RF—not much. Multipath is also a prob-
lem (100 kHz is half as wide as a commercial
FM broadcast channel.) Beams and good
sites help, but sometimes there is no substi-
tute for a power amp.

An aside: The spectral efficiency of a
modem isn't measured by its bandwidth
alone, but by the ratio of the bandwidth to the
data rate. Although the WA4DSY modem re-

quires five times the bandwidth of a standard
1200 baud packet signal, its data rate is 46.7
times faster. This makes it about 9.3 times
more spectrally efficient than the latter.

This wide bandwidth also limits us to 220
MHz and up, both ablessingandacurse. lt'sa
blessing because 2 meters really isn't the
proper place for serious packet operation be-
cause it's too crowded, at least in densely
populated areas like New York. It's a curse
because propagation isn't as good on the
higher bands, and transverters are more ex-
pensive. Nonetheless, we'd better get active
there in any event, since spectrum theft by
other services can strike at any time. If Docket
87-14 is upheld and we are unable to find 100
kHz of space above 222 MHz, my friends and |
are going to have to junk some perfectly good
transverters.

The availability of high speed modems, in-
terface cards and host computers does not
guarantee maximum throughput; careful net-
work engineering is still necessary. But the
WA4DSY modem is a major contribution to
amateur packel radio, and it has the potential
to be as revolutionary as the ornginal Vancou-
ver and TAPR TNCs. 8

Phil Karn KA9Q works for Bell Communica-
tions Research (Bellcore) designing and
maintaining internal networks. He is one of the
founding fathers of amateur packet radio, as
he co-authored the AX.25 protocol specifica-
tion. Phil is a member of the Board of Directors
of the Tucson Amateur Packet Radio (TAPR)
group, and is very active in AMSAT. You may
contact Phil at 25-B Hillcrest Road, Warren NJ
07060.

The "96 is tough. A three-terminal
gas discharge tube across the phone
line and transient supressors on
each input and output signal stop
lightning from taking your system
down. The '96 is so well protected
that its proven performance in the
field allows us to offer two year
warranty coverage which includes
damage caused by lightningl!

You'll hear thunderous applause
when vou install a "96 controller on
your repeater. Remote programming
will let you easily make changes to
your repeater from anywhere with-
out a trip to the hill. Change codes,
autodial numbers, ID and tail
messages and more, with reliable

storage in E2PROM memory.

QCC

advanced
computer
controls, IncC.

2356 Walsh Avenue, Santa Clara, CA 95051

“Become Enljghtened, Not Lightning'd!”

Flash! The RC-96 Repeater Controller two year warranty now
includes lightning coverage.

Your users will be thunderstruck by
the outstanding patch and auto-
dialer, with room for 200 phone
numbers. The talking S-meter will
let them check their signal strength
into the repeater. Remote base
support for up to six bands allows
linking your repeater to others. Plus
support for pocket pagers and a
bulletin board.

Your technical crew will light up
when they see the built-in keypad
and iIndicators. And the ease of
hookup with shielded DIN cables.
With pots and DIP switches easily
accessible at the rear of the unit.

Rugged, capable, easy to hook up.
The RC-96 Repeater Controller - an
enlightening experience for your
repeater.

(408) 727-3330
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Continued from page 32

Parts shield of at least one end
List , of each wired connection
part B gl-‘?_;lnat Radio Shack# | i, the box. Remember to
Metal 270-272 first make a good me-
mm:ﬁ #:: mgﬁ gm chanical connection with
DB-9 Female (2) VHF Box Connect 076-1538 the wire to the solder lug,
HE Cable Connect then make a good solder
DB-9 Male (2) VHF Cable Connect 276-1537 connection. Keep all leads
HF Box Connect as short as possible, mak-
Phono Jacks (4) VHF & HF 274-346 ing them nearly taut.
AFSK&PTT
1/8" Mini Jacks (4) VHF & HF 274-251 Adding Accessories
Audio In/Out The Telex headset had
1/8" Mini Jack (1) Remote FTT 274-251 a cunﬁm:rzi’;l ;;IaugSE El.un iat.
SO Yoode @) mﬂfsﬁﬁ o Alees I could find no markings
DPDT Mini Toggle (1) NORM/WEFAX 275-663 as to which pin was f“"
SPDT Mini Toggle(1) ~ REC/XMIT 275-662 the earphones and which
Mini Shielded Cable Wiring 752 was for the mike. Hang-
Misc.: Solder lugs, audio cables, dry transfer lettering, clear acrylic | 'ng the carphones on my
spray paint. head and using the ohm

slowly. If part of the letter remains on the
backing, lower it back to the surface carefully
and rub again. You quickly get the hang of it,
and they make a project look very professional,
With the lettering done, I sprayed both
surfaces with several coats of clear acrylic.
Always test the spray first. All the acrylic
sprays I have used so far haven’t caused prob-
lems, but there are some sprays that make the
lettering dissolve and run. Spray several light
coats with plenty of drying time in between.
You don’t want any runs on the front panel!

Installing the Ports and Switches

I let the box sit for a night or two, then
mounted the switches and connectors. Once
they were in place and carefully tightened
down 1t was ume to heat up the old soldering
iron.

I used miniature coax for the wiring for
several reasons, most of them having to do

with RFI (We already get enough noise in our
transmit and receive signals.) Ground the

position of my multime-
ter, I checked between the center wire and the
shield of each wire. | heard the crackle in the
phones, That identified the phone wire. The
other was obviously the mike. I wired a com-

mon four-prong mike plus to the cable to
match the four-prong jack on the switch box.

| took time out from the box to install the
DB-9 plugs on the KAM cables. I used the
diagrams in the KAM instruction manual to
identify the wires. Shielded audio cables
from my junk box made the PTT and AFSK
cables for both HF and VHF. The FT-767GX
uses phone connectors for Patch input and
PTT input. For the two meter, I stripped one
end of the cables and soldered them to a mike
connector.

Checkout

I went back over each wire, one at a time,
tracing it in comparison to the schematic. I
didn’t want PTT voltage going into a receive
audio circuit or some other IC eater, chewing
up my rigs! Satisfied that it was close to

[
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Figure 1. KAM Box schematic. An easy one-afternoon project.
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correct, I plugged up the cables and gently
powered up the devices.

The buzz saw of packet ripped the two
meter speaker and text unraveled across the
computer screen. One quick fix, and 1 ran it
through the rest of the modes and found one
problem. A quick look and then moving one
wire to the other side of a switch fixed that
one. Even with my second and third recheck,
| had missed that one.

It all worked pretty much as I had expected.
The headset worked nicely. With a foot

switch plugged into the remote PTT jack
I could work DX and log with two free

hands.

Using the KAM

Photo A shows the front panel. From left to
right:

HEADSET JACK (P10)

NORM/REV (S1) Switches RTTY
between HF and VHF.

NORMMWEFAX  (S2) Switches the HF audio to
the VHF port of the KAM
for WEFAX.

KAM/HS (S3) Switches the HF receive
and transmit from the
KAM to the headsetl.

REC/X MIT (S4) Switches PTT.

Photo B shows the connectors on the back
panel. From left to right:

REMOTE PTT  (P1) For a remote switch, e.qg.
foot switch.

VHF DB-9 (P2) (Female) connects the
KAM VHF port to the
switch box.

HF DB-9 (P3) (Male) connects the KAM
HF port to the box.

VHF AUDIO

INJOUT (P4) Alternative to using

the ''Y" cables that come
with the KAM.
HF AUDIO INOUT (P5) As above, for HF

VHF AFSK (P6) Transmit audio for VHF.
VHF PTT (P7) To VHF rig.

HF AFSK (P8) Transmit audio for HF.
HF PTT (P9) To HF rig.

Almost Perfect

After using it for a few days, I decided that
on my next box I should add another audio
input in the back panel for my scanner. Other-
wise, I've got what | wanted. It's nice to
switch to WEFAX and tune up and watch the
scan and then later drop over onto the RTTY
repeater and rag-chew for awhile. And, of
course, the KAM excels in packet. All this
with just the flip of a switch or two! These
alterations have made a very nice operating
interface just a little more friendly. B8}

Joe Davidson N4AQG has been a ham since
1976, and is especially interested in 10m SSB
and FM DXing. Joe currently works as a
technical advisor in avionics and tactical
radio for the Department of the Army. Other
interests include computer hacking and
landscape painting with acrylics. You may
contact him at 1863 Mount Berry Drive,
Douglasville, GA 30135.



Satellite Tracking

with your PC and the Kansas City Tracker & Tuner
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The Kansas City Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, or
clone. It controls your antenna array, letting your PC track any satellite or orbital body. The Kansas City Tracker hardware
consists of a half-size interface card that plugs into your PC. It can be connected directly to a Yaesu/Kenpro 5400A/5600A rotor

controller. It can be connected to other rotor assemblies using our Rotor Interface Option.

The Kansas City Tuner is a companion product that is used in satellite work. It can provide automatic doppler-shift compensation
for digital satellite work. The Tumer is compatible with most rigs including Yaesu. Kenwood, and lcom. It controls your radio thru its

serial computer port (if present) or through the radie’s up/down mic-click interface

The Kansas City Tracker and Tuner include custom senal interfaces and do not use your computer’'s valuable COMM ports. The
software runs in your PC’s “spare time,” letting you run other programs at the same time.

The Kansas City Tracker and Tuner programs are "'Terminate-and-Stay-Resident’ programs that attach themselves to DOS and
disappear. You can run other DOS programs while your antenna tracks its target and your radios are tuned under computer control
This unique feature is especially useful for digital satellite work; a communications program like PROCOMM can be run while the PC
aims your antennas and tunes your radios in its spare ime. Status pop-up windows allow the user to review and change current and
upcoming radio and antenna parameters. The KC Tracker is compatible with DOS 2.00 or higher and wall run under DESQ-VIEW.

Satellite and EME Work The Kansas City Tracker and Tuner packages include the

The Kansas City Tracker and Kansas City Tuner are fully PC interface card, interface connector, software diskette, and
compatible with AMSAT's QUIKTRAK (3 2) and with Silicon instructions. Each Kansas City unit carries a one year warranty

n s 15 € ‘ ; 56 I
Solution's GRAFTRAK (2.0). These programs can be used to load o KT Tracker package for the Vansu/Kenpro

the Kansas City Tracker's tables with more than 50 satellite :
passes. We also supply assembled & tesied TAPR PSK modems :‘54[}3’&’ EEE:JE:AfEDr:frnll_er I{ e s s e. 9189
with cases and 110v power supplies B INenace Capie 101 Tae3du/ NENpro
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DX, Contests, and Nets

@ Rotor Interface Option (to connect to

Working DX or contests and need three hands? Use the Kansas AT s ke _ 3 | | s 30
City Tracker pop up 1o work your antenna rotor for you The
Kansas City Tracker is compatible with all DX logging 0 KCTOner OBHOR: <0l in b desrmi b st & 79

programs. A special callsign aiming program 1s included for
working nets e Assembled & tested TAPR PSK modem with case &

110v power supply
Packet BBS

The Kansas City Tracker comes complete with special control S A AT Ol Tk sotvara | sa® 0 B & I it o
programs that allow the packet BBS user or control-op 1o perform

automated antenna aiming over an hour, a day. or a week Your Visa and MasterCard accepted

BBS or packet station can be programmed to automatically solicit Shipping and handling: §5. $20 for international shipments
mail from remote packet sites Prices subject to change without notice

Vision-Impaired Hams L. L. Grace

The Kansas City Tracker has a special morse-code sender Communications Products
section that will announce the rotor position and status auto 41 Acadia Drive e Voorhees, NJ 08043 e US A

matically or on request. The speed and spacing of the code are For more info Telephone 609-751-1018
adjustable CompuServe 72677.1107




Packet Radio and .

High-Tech
Nomadics

A sneak preview of
the Winnebiko lII.

by Steven K. Roberts N4RVE

f you've been reading 73 for over a year,
you've already had a look at the Win-
nebiko II—the computerized, ham radio-
equipped recumbent bicycle that ['ve pedaled
16,000 miles around the United States. And if
you were a regular reader of my article se-
ries, you even might have wondered what
happened; I've received a few pieces of pack-
et mail asking if I've been run over by a truck.
Well, if I've been struck by anything at all,
it’s the passion to create new machines. Mag-
gie KASZYW and I are currently in a year-
long Silicon Valley layover, building all-new
bike systems and preparing to hit the road for
many years of open-ended international trav-
el. The project has been escalated to a new
level, with the design specification now
calling for maximum independence from
support facilities of any kind. Indeed, this has
become an all-out effort aimed at creating a
self-maintaining mobile information plat-
form, constantly in communication with
worldwide voice and data networks while
freely wandering the Earth’s surface under
human and solar power.

Winnebiko II1 Architecture

Packet radio is a key component in the
system, but before a description of its imple-
mentation can make sense, you need a quick
look at the whole machine. One disclaimer:
This is an overview of work-in-progress, and
there may be a few discrepancies between
what is stated here and what actually rolls out
the door this winter.

There are two major electronic areas in the
new machine. Up front in the streamlined
console are all computer and control systems,
and back in the solar-roofed trailer are the
rackmount ham shack and power manage-
ment hardware. Between the two sit the wet-
ware information system and bio-engine,
coupled to the rest of the machine via a vari-
ety of interfaces that include a heads-up dis-
play, ultrasonic head-position sensor for dis-
play control, speech 1/0O, handlebar
keyboard, active Peltier-effect scalp-cooling
system, thumb mouse, and random controls.
Oh yes—and pedals.
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Steve Roberts NARVE on the Winnibiko II. The new
recumbent, the Winnibiko I1l, will carry both the PacComm
Micropower-2 TNC and the MFJ 1278 multi-mode data

controller. Apart from *‘traditional '’ packeting, Brian will
be a roving PBBS, and use a packet link to remotely
control the bike s computer/radio system from a laptop.

The controller for the whole machine (one
level down from the human, that 1s) 1s an
eminently hackable CMOS 68000 running
FORTH. It’s in charge of the local area net-
work that connects all other information sys-
tems and 68HC11 microcontrollers, as well
as a giant ‘‘resource bus’’ based on Mitel
crosspoint switches and AMD programmable
gate arrays. Through this array pass all au-
dio, serial, power-control and status signals,
making it extremely easy to establish connec-
tions between subsystems that 1 might not
originally intend to interface. Also in the con-
sole system are a pair of DOS environments
for AutoCAD, OrCAD, mapping, satellite
tracking, text editing, database management,

“The controller
for the whole machine is
an eminently hackable
CMOS 68000 running
FORTH.”

and communications. On top of this there’ll
be a significant new machine, still propri-
etary, that I'll reveal in a later article, as well
as a dedicated 68HC11 for data collection and
a few stand-alone intelligent devices for navi-
gation, speech, and so on.

All this provides extensive real-time
processing horsepower and a very friendly
user interface—with a VGA backlit display,
a 640 x 200 LCD for the FORTH, a flip-down
hi-res screen, and the heads-up display as
graphics options. But now that I can compute
as much as | want, how do I communicate

with the rest of the world?

The trailer system carries the bulk of the
radio gear (not including the cellular phone,
the 56-kilobaud spread-spectrum data link, a
Swintek full-duplex wireless intercom for se-
curity monitoring, and an embedded ICOM

2AT in the console for bike-to-bike chat).
The radio gear takes the form of a shock-
mounted 19" equipment rack accessible
through a fold-down rear door, along with a
collapsible antenna mast for the OSCAR-13
array and whips, a permanent 70cm collinear
for Microsat operation, and the usual bag of
dipoles and accessories.

The rack-mounted gear includes ICOM’s
new 725 (modified for low-power drain), a
pair of Yaesu multimode transceivers for
both OSCAR and terrestrial VHF/UHF oper-
ation, a pair of ARR preamps, an AEA ATV
transceiver, an antenna tuner and coax patch
panel, an MFJ/Bencher keyer, a power-entry
module for AC line interface to the bike’s 12
volt bus, a regenerative braking controller,
yet another 68HC 11 for trailer data collection
and local control, and two of the bike's three
main batteries. Maggie's bike, in case you're
wondering, carries a Yaesu 290 and Ranger
3500 for 2 meter and 10 meter multimode
operation.

But where does packet fit in all this?

Bicycle Datacomm

For the last three years I've been running
bicyele-mobile packet via PacComm’s first-
generation TNC, the bike's computer, and
the handlebar keyboard. This has been a fair-
ly low-level manual operation, with a few
tentative stabs at maintaining a mobile BBS,
but no real autonomy in the datacomm and
message-passing realms.

The new system is different, and uses pack-
et in three ways.



First, I carry both a PacComm Micro-
power-2 and an MFJ 1278 for *‘traditional ™
packet radio use. The MFJ multimode unit,
modified with all SMOS components to
minimize power drain, is for browsing the
HF spectrum in search of interesting FAX,
RTTY, and AMTOR contacts. The 35 mA
PacComm is for 2 meter packet and has a big
FET switch on the modem disconnect to
accommodate a TAPR PSK demodulator for
the Microsats. In both cases, operation is via
the handlebar keyboard and any of the display
spaces when I'm mobile, or via a laptop when
I'm parked.

The difference between mobile and parked
operation has spawned the second major
packet addition to the system. Last time, the
robust machine was my laptop, and the
on-board computer was fairly wimpy. With
that setup, I had no particular interest in using
the bike machine when parked, and happily
immersed myself in the H-P system instead.
But now the bike’s Ampro 286 with a 40-meg
hard disk and 4-meg RAMdisk (along with
other extensive processing resources) makes
carrying a high-end laptop seem a bit
unnecessary. The problem, however, is that I
don’t particularly want to sit on the bike
working for hours when I'm not actually
riding 1t.

The solution 1s simple. A pair of PacComm
surface-mount TNCs—one on the bike and
one in my backpack—are linked to each other
via 2 watt Maxon business-band UHF data
radios (which require a separate license).
When I'm off the bike, the only hardware left
active is this data link and a security system.
If I want to access bike resources for any
reason, I can flip open the backpack, bring up
a communication program, and sign on from
up to three miles away.

The first level of response from the bike is
the mini-PBBS in the PacComm, which, un-
like the typical TNC, lets me send a data
packet that writes directly to a parallel port. A
keyword does the trick, booting up the 68000
system through a power controller and pre-
senting me with its FORTH command line. I
now have full control of the system and can
check telemetry data, dial out via cellular
phone, boot up the 286 and access a database,
power up and operate the ICOM 725, or send
speech strings for local output via the Au-
dapter speech synthesizer. The whole bike,
except for the wheels, 1s completely remote-
controlled. . . for everything is computer-
controlled.

The third major packet application on the
Winnebiko III involves the orbiting BBSs
scheduled for launch this November—AM-
SAT’s quartet of Microsats. The details will
clarify as the system comes together, but pre-
liminary discussions indicate that wherever
in the world we travel, my bike will periodi-
cally run a satellite tracking program, power
up the Yaesu system at the appropriate times,
scan with the TAPR demodulator’s feedback
until the bird is acquired, then automatically
exchange text files and upload the latest block
of telemetry data (including our precise loca-
tion derived from GPS satellites). All this
will be piped through ‘‘mission control’ in

the States, with the data parsed and retrans-
mitted to other nodes as appropriate. It seems
likely that this will become a significant com-
ponent of my non-business E-mail traffic—
and provide a spirited demo of Microsat tech-
nology: a guy wandering the world on a
bicycle easily tracked to within a few hundred
feet from someone’s ham shack.

Fellow hams, we have some amazing tech-
nology in this subculture of ours!

The PR Component

I'd like to make a quick comment on a
related issue. Recent discussion on both wire-
line and packet nets has revealed the dis-
turbing fact that the new director of the FCC
is Sharree Marshall, an ex-employee of the
law firm that has represented UPS in its suc-
cessful bid for the 220-222 MHz portion of
the amateur spectrum,

We hams have more of a problem than
ever. The days of taking spectrum space for
granted are quickly passing, as alluring new
technologies compete for consumer dollars.
The UPS crisis is just the first obvious loss;
there are a lot of people out there (and | know
some of them) who want—and will aggres-
sively fight for—our space. We have a few
advocates in high places, but not enough, and
we can no longer assume that someone will
take care of the problem for us.

One contribution that every ham can make
is public relations. I'm doing some by inte-
grating ham radio into a high-tech, upbeat
lifestyle and writing about it for non-ham
publications. Others can score PR points by
fixing public problems, getting school kids
excited, passing traffic to world trouble
spots, inventing nifty gizmology and making
it clear that it grew out of ham radio, publish-
ing callsigns with technical papers, and gen-
erally doing anything possible to bring our
image into the current century,

Yes, it's all image, just like any other kind
of marketing. It may at times seem blatant
and artificial, but that's how the world works.

Here's the test: Take an average person off
the street, expose him or her to a few minutes
of typical repeater chatter and HF commen-
tary about weather and equipment, then pose
the question, ““Which is the better use of a 2
MHz piece of the spectrum, improving the
speed and efficiency of your UPS deliveries
or giving these guys more room to talk to each
other?”” Until that average person springs to
our defense with the very arguments we’'ve
been making to each other for the last 50
years, we have a problem.

This article is ostensibly about bicycle-
mobile packet, so with that timely little
diatribe about the future of all this equipment
I'm pedaling, I'll close. As the next few
months pass, you'll be hearing from me in
growing detail about the new systems, until
we're finally on the road and on the

air again. . . where we belong.
73 de NARVE &

Steven K. Roberts N4RVE, author of Com-
puting Across America and features in 77
Magazine, can be reached at 1306 Ridgeway
Ave., New Albany IN 47150.
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Improve your TNC’s DCD circuit

Number 17 on your Feedback card

Make your DCD faster and more discriminating.

by Eric Gustafson N7CL

roper data carrier detection

(DCD) 1s one of the most impor-
tant items to consider on any multiple
access packet channel. The DCD cir-
cuitry for nearly all currently available
TNCs are deficient for use on a radio
channel. Some are better than others,
but most can be dramatically im-
proved. This article shows you how to
do just that!

Purpose of DCD

The DCD’s main function in the
TNC modem is to prevent transmis-
sion on an occupied channel. If two

data signal. These circuits are appro-
priate only for telephone systems
which are usually very quiet in the
absence of the desired signal.

Either of the two-phase correlated
DCD methods is far superior to the
total power methods in the radio envi-
ronment. Both have the ability to reli-
ably indicate the presence of a data
carrier, while being able to ignore high
amplitude noise that may be present
when the desired signal is absent. This
characteristic is important because an

unsquelched FM receiver typically
produces '‘pink’’ audio noise whenev-

stations transmit at the same time, a
collision occurs, which corrupts the

data, which means both stations have

to re-send the data. This increases the total
load on the channel and reduces throughput
for everyone.

What's the optimum DCD circuit for pack-
et radio? It should have these five key fea-
tures: It must reliably distinguish information
from noise; it must transmit packet data unin-
nibited by an open squelch; its signal should
remain valid through momentary fades or
collisions; it should tolerate signal level dif-
ferences; and it must be fast.

The last item is most important. Most cur-
rent TNCs rely on the rig's squelch to keep
noise out of the modem. Many squelches,
however, open very slowly. During that
time, the TNC may decide to transmit even
though someone else has started using the
channel.

Existing Methods

There are two principal ways TNCs detect
a data carrier on the channel—phase correlat-
ed DCD and total audio power based DCD.

The first type is inexpensive and easy to use,
and is of two primary types. One looks for
phase correlated signal power in the audio
presented to the demodulator; the other, ap-
plied after the data decision, looks for regular
transitions in the data stream emerging from
the demodulator. A good example of the use
of this second type of circuit is the KONG
9600 bps modem. (For more information, see
“*Modifying the Hamtronics FM-5 for 9600
bps Packet Operation,’”’ by Steve Goode
KONG, in the ARRL Amateur Radio Fourth

Computer Networking Conference, pages
45-51.)

The TAPR TNCs use the output of the
in-phase channel phase detector of the phase
locked loop (PLL) in an XR2211 demodula-
tor to look for power in the incoming audio
that 1s in phase with the tracked FSK signal.
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Audio signal components (noise) in quadra-
ture phase relation to the tracked signal do not
contribute any average power to the detector
output signal. This type of detector has a
dramatically reduced sensitivity to noise.
The total power based DCD circuit, based
on total audio power going to the demodula-
tor, simply measures the total energy in the
modem passband. It assumes any signal is a

Photo A. The state machine DCD circuit prototype.

er the signal is absent. This noise is

considerably higher in amplitude than
the desired signal.

Apart from the MFJ-1278, I am not aware
of any ham packet TNCs that have modems

with DCD circuits optimized for the radio
environment,

Modifying Popular TNCs

It’s not hard to make a DCD circuit that
operates in accordance with the above points.
If you have a TNC that uses either the
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Figure I, Improved DCD circuit.



Photo B. The TAPR state machine DCD kit.

AMD7910 or the TCM3105 single chip
modem, or if you have a TNC that uses a
modem based on audio filters like the PK-
232, you can vastly improve the DCD per-
formance of your modem for packet radio.
These units all rely solely on total signal
power with NO phase correlation as a basis
for the DCD decision. The circuit in Figure 1
gives a phase correlation based DCD with
“*hang”" for these TNCs.

How It Works

The DCD circuit presented here is based
on the update signals in a digital phase
locked loop (DPLL), which recovers both
baud clock and data from an NRZI packet
data stream. Its output represents detection
of baud clock phase correlation with the
transitions in the demodulator output data
stream.

The circuit consists of the state machine
that TNC-2 uses along with some delay ele-
ments used to make the DCD decision. The
74HC374 and the 27C64 chip form the state
machine. The 74HC14 is used as a pair of
retriggerable delay elements, and for signal
inversion and buffering. Paul Newland AD7I
originally wrote the state machine code used
here and in the TNC-2s.

You can get the 27C64 with the state ma-
chine code already burned into it directly
from TAPR. This same code i1s in the state
machine ROM in any full TNC-2 clone using
the XR2211 demodulator and Z80 SIO. If
present in the TNC, it will be labeled
“STATE 1.09.™

One of the state machine signals (which
was not used in the TNC-2) appears on pin 19
of the 27C64. This signal is the DPLL update
pulse. As long as the DPLL is correctly
locked to the incoming data, no pulses appear
on this pin. When the DPLL is not locked to
an incoming data stream, a continuous stream
of pulses appear on it.

This circuit uses the DPLL update signal to
retrigger the first delay element so that it
never times out when DPLL update pulses
are present. If the pulses disappear, the delay
element times out and generates the DCD
signal.

The output from the first delay element
keeps the second delay element triggered so
long as DCD is true. When DCD goes false,
the second delay element begins a time-out
sequence that keeps the DCD output true until
the time-out period expires. This is the source
of the DCD **hang time.”’

While the circuit here 1s mainly intended
for 1200 baud VHF FM operation, it also

works well for 300 baud HF packet work. If
you're on 300 baud HF packet, you'll have to
increase the time constant of the **hang’’ gen-
erator (0.47 UF cap) to about 2 pF. The time
constant optimum for the DCD generator (the
0.1 pF cap in Figure 1) depends on a number
of factors, including the bandwidth of the
radio used ahead of the modem,

Pick a value for the DCD generator delay
capacitor that produces about a 10 percent
duty cycle of false DCD ON tume, while
monitoring receiver noise on a channel that is
absolutely free of any signals falling within
the demodulator’s passband. This value will
probably be two to four times the 0.1 pF
value used for 1200 baud.

Both negative true and positive true DCD
outputs are provided so you can use the polar-
ity your TNC requires. Also, JMPI1 and
JMP2 let you configure the DCD circuit to

operate correctly from either a positive or
negative true CD output from whichever
modem chip your TNC has.

Build the circuit in Figure 1 on as small a
piece of perf board as possible. You can then
interface it to the TNC and mount it to one of
the large chips with double-sided foam sticky
tape. Photo A shows the original prototype of
this circuit, mounted in a PK-87.

TAPR has a kit available to ease this mod.
The kit costs $17.50.(Tucson Amateur Pack-

et Radio P.O. Box 22888, Tucson AZ 85734-
22888) Photo B shows an assembled TAPR
state machine DCD kit circuit board.

TNC Signals

Once you’'ve built the DCD circuit, you
need to obtain some signals from your TNC
for the new DCD circuit to use. You'll also
have to arrange for the output of this circuit to
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be substituted for the normal DCD signal the
TNC uses.

DCD circuit operation requires the follow-
ing signals:

1. A sample of the data the demodulator
recovered in the modem,

2. A sample of a clock that has a frequency
of either 16 or 32 times the baud rate.

3. The intercepted carrier detect (CD) sig-
nal from the modem. This is the CD the
modem generated based on amplitude of the
input audio.

4. A source of +5 volts. If you use all
CMOS parts, current requirements are mini-
mal. The 74HC14 MUST be a CMOS part
for the circuit to work properly.

5. Ground. If your TNC has a provision
for a TAPR-style modem disconnect header,
it can easily locate and conveniently interface
these signals (including the X16 or X32 baud
clock) at this header. If it doesn’t have this
header, you'll need to fish around in the cir-
cuit of your TNC to find them. In any case,
you will have to disconnect the DCD signal
currently used in your TNC and reroute it
through the new circuit.

Standard Header Signals

The signal locations on the TAPR standard
modem disconnect header are as follows:

1. Receive data is obtained from header
pin 18,

2. Carrier detect is obtained from header
pin 2.

3. Data carrier detect (DCD) is inserted at
header pin |. Jumper from header pin 1 to
header pin 2 is removed.

4. The baud clock 1s obtained from header
pin 12. The frequency of this clock will be
either 32 or 16 times the baud rate, depending
on whether you have a TNC-1 or one of two
types of TNC-2. No changes are necessary to
use either clock speed.

AM7910 and TCM3105 Connections

The signals of interest on the AMD7910
modem chip are:

1. Receive Data output (RD)—pin 26.
2. Carrier Detect (CD)—pin 25. (This sig-
nal 1s negative true for the 7910 chip.)

The signals of interest on the TCM3105
modem chip are:

1. Receive Data output (RXD)—pin 8.

2. Carrier Detect (CDT)—pin 3. (This sig-
nal is positive true for the 3105 chip.)

3. In TNCs that use the TCM3105 chip,

but do not provide another source of the baud
clock like the Kantronics KAM, you can use

the signal at pin 2 of this chip. This signal is
very close to 16 times the baud rate (19.11
kHz instead of 19.2 kHz for 1200 baud).

AEA PK-87

It’s easy to interface the new DCD circuit
to the PK-87. You don't have to switch back

to the internal DCD circuit once you install
the mod.

The data signal comes from the center pin
of JP4, and the carrier detect signal from the
end of JP5, which connects to the modem

52 73 Amateur Radio = October, 1989

chip. Insert the DCD output signal from the
new circuit at the center pin of JPS, and use
the negative true output. Remove the jumper
originally installed at JP5. The DCD indica-
tor on the front panel will show the action of
the new DCD circuit.

The X32 baud clock signal comes from pin

13 of U20 (a 74LS393 divider). Don’t be
tempted to get this signal from the ‘‘clock™

line on J4, the external modem connector, as
this is an X1 clock.

AEA PK-232

This data controller is also easy to interface
to the new circuit. The receive data signal is
at the center pin of JP4, and the carrier detect
signal at the end of JP6, which is NOT con-
nected to pin 3 of the external modem connec-
tor. The X32 baud clock signal comes from
pin 13 of U8 (also a 741.S393 divider).

Insert the DCD output from the new circuit
at the center pin of JP6. Use the negative true
output. Then remove the jumper originally
installed at JP6.

To use the new DCD circuit with a PK-232
on VHF 1200 baud FM:

1. Set the audio level from the radio so that
the tuning indicator “‘spreads’” fully on the
station with the lowest transmitted audio level
on the channel.

2. Setup the DCD threshold control so that
the DCD indicator LED on the front panel
lights up whenever there is ANY signal or
noise input to the TNC from the radio. Be
sure that even the station with the lowest
amount of audio on the channel lights this
LED. This LED should go out when there is
no audio input from the radio (dead carner
from repeater, for example).

If you want to see the action of the DCD
signal that the new circuit generates, add a
high efficiency LED and 1k series resistor
between +5 volts and the LED output of the
new DCD circuit. The anode end of the LED
should go toward +35 volts.

Thanks to AEA, who recently provided for
the detection of a DCD fault condition (usual-
ly improperly set threshold control) in the
PK-232 TNC software. If you have an older
PK-232, contact them for the ROM upgrade.

Pac-Comm TINY-2

The Pac-Comm TINY-2 hooks up as
follows:

The X 16 baud clock signal isat U10, pin 1.

Receive data is at J5, pin 17.

Negative true carrier detect (CDT) 1s at J5,

in 2.
: Note: This is an inverted version of the CD
output from the TCM3105 chip itself. Since
this is a negative true logic signal, JMP1 on
the new DCD circuit will be used instead of
JMP2, which would normally be used for a
TCM3105.

Negative true DCD from the new circuit is
applied to the TNC at J5 pin 1. Remove the
connection between J5 pins 2 and 1. The
existing DCD indicator LED will not show
the action of the new circuit.

If you want to observe the action of the
DCD signal that the new circuit generates,

add a high efficiency LED and 1k series resis-
tor between +35 volts and the LED output of
the new DCD circuit. The anode end of the
LED should go toward +35 volts.

If you want to observe the action of the new
DCD circuit on the existing LED indicator,
you will have to do the interface a bit differ-
ently. First, you get the negative true CDT
signal from pin 1 of JPD. Then insert the
LED output signal from the new circuit at
either pin two of JPD or pin two of J5. Re-
move the jumper currently installed at JPD on
the TINY-2 circuit board. Early versions of
this unit may not have JPD. If the new circuit
is interfaced in this manner, you can no
longer use the “*‘RFDCD"" signal. (This is no
great loss, however, as it will also no longer
be necessary.)

Kantronics KAM

The KAM design makes it impractical
to correct the behavior of the DCD circuit
of the 300 baud modem. For 1200 baud
operation, these are signal location points of
interest:

The receive data (RXD) signal is at pin 8 of
the TCM3 105 modem chip.

The X 16 baud clock signal is at pin 2 of the
TCM3105.

The positive true carrier detect (CDT) sig-
nal from the modem is at pin 3 of the
TCM3105. This line from the modem to the
CPU is labeled with two numbered pads (7
and 8), which represent pin numbers on a
20-pin modem disconnect header physically
similar to, but electrically dissimilar to, the
standard TAPR modem disconnect header.
You should use JMP2 on the new DCE circuit
to break the connection between these two
locations.

The DCD output from the new circuit is
injected at pin 21 of the 63B03 CPU. The
front panel LED that normally indicates CDT
signal activity will show the action of the new
DCD circuit.

Conclusion and Thanks

This article describes desirable character-
istics ina TNC's DCD circuit. The modifica-
tion instructions enable owners of most
TNCs to upgrade their units.

I would like to express appreciation to
those who helped with this project. Many
thanks to Lyle Johnson WA7GXD, who con-
verted the prototype designs to printed circuit
boards for the TAPR kits. This will save
many people a lot of effort in performing the
conversion on their TNCs. My thanks to
Mykle Raymond N7JZT, who built the perf
board prototype of the state machine DCD
circuit. This prototype was used to tune the
values of the delay timers. He also volun-
teered his PK-87 for testing. And thanks to
Dan Morrison KV7B, who proofread the arti-
cle and provided much useful technical ad-
vice. [

Contact Eric Gustafson N7CL ar 2018 §.
Avenida Planeta, Tucson AZ 85710. See the
follow-up to this article—Improving DCD in
XR2211 based TNCs—in an upcoming issue
of 73.
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TexNet

Number 18 on your Feedback card

Packet-Switching Network

An overview of a highly successful
and efficient packet radio network.

by Greg Jones WD5IVD

onceived by Tom McDer-

mott NSEG and Tom
Aschenbrenner WBSPUC in the
summer of 1985, the Texas net-
work began as a small summer pro-
ject. One year later, the result was
TexNet—an inexpensive, multi-re-
source, four-port, high-speed
“*backbone,”” datagram-based am-
ateur packet switching system.
TexNet allows Texas packet radio
operators to communicate effec-
tively over distances of several
hundred miles in real time, and is
currently believed to be the longest
and fastest 9600 baud amateur net-
work in the United States (see Fig-
ure 1).

System Definition

., Allm Al __

modem is a redesigned K9ING
modem, with improved receive fil-
ters. The NCP unit contains a
ZBOA CPU operating at 4 MHz,
32K EPROM, 40K RAM memory,
two SIO/0 serial communications
ICs for the serial HDLC ports, and
aCTC.

Careful design in both software
and hardware was necessary to al-
low all three ports to run at 9600
bps. TPRS decided to develop its
own board to keep the cost down
and to include two special circuits,
a reliable crystal oscillator and a
fail-safe state machine called *‘fire
code.’" Fire code is an EPROM-
based logic circunt that monitors
the IP data and clock lines (com-
pletely independent of the proces-

TexNet, a datagram-based net-
work, acknowledges packets at
each step of the path, operates with
minimal time delay, and provides
user services as well as information
about network operations. Opera-
tion is at 9600 baud on 450 MHz,
with typical local user access at
1200 baud AFSK on two meters or
220 MHz. If necessary, inter-node

sor and communications 1Cs) for
the presence of a 72-bit unique se-
quence commanding the node to
reset. This 72-bit sequence is pro-
grammed into the EPROM along
with its state machine. The mean
time between false activation is cal-
culated to be considerably more
than one million years.

The local console port on the

trunks can run at any of the lower
speeds, and the primary or sec-
ondary user port will support other
baud rates and modulation techniques.

The system is completely compatible with
both versions of the AX.25 protocol specifi-
cations for user connections. The network
itself communicates between its own nodes
using AX.23 as the data-link layer two proto-
col and TEXNET-IP as the layer three net-
work protocol. The TEXNET-IP protocol
adds only five bytes of overhead to the front
of every packet inside the network.

TEXNET-IP is transparent to all users
because the entry and exit nodes translate
the users’ packets to TEXNET-IP and back
again (see Figure 2). The terminating nodes
during a user connection maintain tables that
specify how each user is connected.

The purpose of an intermediate node is to
perform transit-routing only. A TexNet node
operates with no fixed routing assignments; a
node’s routing table is generated upon startup
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Photo B. . .. and front panel of a TexNet Network Control Proces-
sor. Michigan TexNet Node constructed by Jay Nugent WBSTKL.

and updated as new nodes begin operations or
as current nodes are reset. This allows a node
to maintain primary and secondary routing to
all other nodes in the network (the user com-
mand ROUTE describes this in more detail).
TexNet supports 255 nodes per network us-
ing the same network ID, and there are 255
network IDs available.

Hardware

The heart of a TexNet node is a partitioned
PC board composed of the NCP (node control
processor), a 9600 baud TPRS (Texas Packet
Radio Society) FSK modem, and a 1200 baud
AFSK modem. (Figure 3 shows a block dia-
gram of a TexNet node configuration.) The
third port is left free for the attachment of any
kind of modem (land-line, 2400 baud, PSK).
The 1200 baud AFSK modem is similar to the
TAPR TNC-1 modem. The 9600 baud FSK

NCP supports the local console,
control points, and weather inter-
face. The control points let the
node control and monitor status items con-
nected to the node. Some of the uses for
control points are to check the status of emer-
gency power at site, to check if the power
level of batteries is too low or too high, and to
turn devices on and off.

A TexNet daughterboard lets the NCP in-
terface with an optional Winchester hard disk
controller. The daughterboard supports the
hard disk feature, that in turn supports the
packet message server (PMS) and weather
feed. The daughterboard also supports addi-
tional control points. The local console
weather input allows data from the National
Weather Service to be fed in at either 1200
bps RS8-232 or 75 baud Baudor; this data is
then stored on the PMS.

The other key aspect of how well the hard-
ware operates is not the TexNet hardware,
but the backbone radio. The performance of



SIMPLEX PATCH
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VCS-2100
VOX CONTROLLED

SAMPLING
INTERCONNECT

The Interconnect Specialists Inc. (ISl),
VCS-2100, uses a combination of VOX con-
trol from telephone line audio, and sampling
of receiver noise, to achieve the optimum
control method for a simplex interconnect. No
sampling interruptions occur during normal
conversation. Turn-a-round beeps make
operation very smooth and easy.

The VCS-2100 features the ISI exclusive,
Automatic Setup. This feature eliminates the
trial and error method of sample window
setup. Our Quick Start Set-up procedure gets
the VCS-2100 up and running, without com-
plicated programming. The VCS-2100 is
superior to any other interconnect in its price
range. It is a plug-in replacement for the
popular 510SA Smart Patch.

A//== \NTERCONNECT
/A SPECIALISTS INC.

FEATURES:

* AUTOMATIC SET-UP
Automatically sets the sample window for your
transceiver. No more trial and error.

* TURN-A-ROUND BEEPS
Sends beep to telephone line, and to mobile
indicating it's their turn to talk.

* USER PROGRAMMABLE CW ID
CW ID can be programmed using DTMF. ID
can be programmed to be sent at the beginn-
ing, the end, both, or not at all.

* AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.

e HOOK-FLASH
Used to make a second call without
disconnecting and re-connecting. Also can be
used for phone company services which use
Hook-flash.

e CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call. Then
when the line becomes available, a ring-out is
transmitted to the mobile.

* RING-OUT (REVERSE PATCH)

Can be programmed to ring-out one time, on
each ring, or not at all, when the line rings.

e SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single *
and #, or * and # plus two digits.

e CALL LIMIT TIMER
Can be set for 3, 4, or 5 minutes, or disabled.
Can be programmed to reset with *.

* MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60, or 90 seconds.

e TOLL RESTRICT
The first digit dialed cannotbe a ‘1" ora “'0"".
Rearms after dialing is complete.

e PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line with a telephone.

* TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.

* TONE OR PULSE DIALING
Switch programmable for Tone or Pulse dial-
ing. Pulse dialing can be used on a tone line.

e HALF DUPLEX MODE
The VCS-2100 can be used as a repeater inter-
connect in this mode.

Kenwood Compatability with VCS-2100.
All connections, required for installation
are available at the MIC. connector on most
late model Kenwood Transceivers. Interface
cables are available from |.S.L.

1215 N. CR 427, Suite 105 » Longwood, FL 32750
PHONE 407-332-0533 » TOLL FREE 800-633-3750
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Figure 1.
Texas
TexNet

map.

Connecting to TexNet (SSID-4) presents
you with the simple TexNet network inter-
face, that provides a straightforward way of
using the network. All you see is data going in
and out of the node. Upon connect, you see:

CMD > ***CONNECTED TO WR5C4
WRSC-4 Virtual Connection 07 at 17:04:57
on 10/1/89

*** Welcome to TexNet VO808-WBSPUC

* Ak

Network CMD ? (Enter H for Help)

At the network prompt, the commands can
be typed in completely or their first letter can
be used.

User Commands

HELP lists commands. A few typical com-
mands follow: LOCATIONS SERVED CONNECT
WSABC @, LOCATION CONNECT WSABC VIA
WSDEF @ LOCATION, CONNECT CQ @ LOCA-
TION STATISTICS @ LOCATION, STATISTICS
YESTERDAY @ LOCATION MESSAGE, and

wonn— 450Mhz Radio Link WEATHER BYE.
=== |and-Line Link BYE disconnects you from the network.
LOCATIONS returns a table, listing all nodes
on the network by name.

CONNECT makes connections
: CORITSEs & AU RIE feached) qussnation 3 across the netwnﬂ&. An example
" T o — ¢ it foi il et G Allcin 5 ETC connect command 1S CONNECT
om sera B ‘f"’”"’;”"f"”’] : T v ; —rh WBSVZL @ AUSTIN. TexNet at that
2 5 point takes over; the connect re-
Layer 3 (SEND) $ Layer 3 (RECEIVE) Layer 3 [SEND Layer 3 (RECEIVE] quest p@CkE"l is sent to the node
L v  yaicaied Recevea A v A named Austin, and that node at-

veate asces WZZZZZ7777] 4 P W77 7777773 B « BT tempts to connect to WB5SVZL.
4 5 A Y ¢ A If the network node, Austin,
Layer 2 (SEND) ; Layer 2 (AEGEIVE) Layer 2 (SEND) Layer 2 (RECEIVE) mﬂ!’iﬂﬂ the connection, the origi-
g nating user sees YOUR CONNEC-
;;;;’j_n — * | ¢ “‘"‘E’“ﬂ 4‘ — * ’ T 4‘ — TION IS ESTABLISHED. The receiv-
frader Adced , g ing station, WB3VZL, will see
Communications by Radio Communications by Radio ***CONNECTED TO WASLHS-4.
' (The WB5SVZL TNC shows a
NODE A 2 NODE B NODE C layer two connection and the call-

Figure 2. TexNet-IP layering.

the network trunk is critical to the throughput
of the entire network. TPRS decided to oper-
ate TexNet trunks at 9600 baud, with rapid
transmit/receive (T-R) switching. At 9600
baud, packets take relatively little time, and
thus make the delay time of the radio between
transmit and receive the critical factor. Com-
mercial radios exist that fit this criteria, but
they require modifications. The amateur ra-
dio community should see continued devel-
opment of packet radios that will work better
for higher speed digital communications,
thus making the radio component easier to
deal with.

TexNet Software

The most important aspect of TexNet 1s its
software, which provides its services,
switching, and user interface. In addition to

access to the network, each TexNet node
provides several services though secondary
station IDs (SSIDs).

oSSID-0: digipeater.

eSSID-2 and 3: conference bridge. Each
node maintains two independent conference
bridges. Transmitted packets are sent to all
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other users connected to the conference
bridge, providing full protocol protected
roundtable communications.

*SSID-4: network access.

*SSID-5: local node console.

#SSID-7: packet message server mailbox, for
off system forwarding.

*SSID-8 and 9: crossband digipeating.

sign of the Austin TexNet node.)
Then WB5VZL in Austin will see
*+* LINKED TO WDSIVD AT NDAL-
LAS VIA TEXNET. At this point, the two users
are operating as if in simplex and the network
maintains the connection automatically,

If the connection is not made, the originat-
ing user will see REMOTE USER NOT RESPOND-

ING. If WBSVZL in Austin were out of range
of the network node but could be reached
via a digipeater, then the circuit request

= PMS - Hard Drive Interface

Ports :
» Usa third NCP port for ;

NCP 2.1
ZB80A 4Mhz
Daughter Board :
» Extra Node Control Poinis A S I

> Local Console
« Node Control Points
» Local Console
« Weathar Line Interlace

Landline Modems l - T *
2nd Local Access Port
Use gther speed modems 9600 baud 1200 baud
FSK AFSK Low Speed
« NCP 1 all three
mmm$n:' Egﬁm to 9600bps Modem Modem —» | Local Access
- -1 Radio

High Speed
MNetwork Radio

Figure 3. Block diagram of a TexNet node.
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string would read C WBSVZL V DIGI @ AUSTIN.

TPRS hopes that a definition and adoption
of an inter-network or user-to-network inter-
face standard within the amateur community
will soon be agreed upon.

Connections through the secondary user
ports are also possible. You can force a con-
nection request through a port other than the
primary user port by appending a comma and
the physical channel number to the node
name. C WSABC @ NDALLAS.2 would force the
connection request through NDALLAS's
second user port.

Port zero is defined as the network back-
bone. Port one is the primary user port,
typically 1200 baud on two meters. The
user ports can be 1200, 2400, 4800, 9600,
or whatever baud the NCP board has
been strapped for. Modulation depends
on the modem in use. Port two can be an
alternate user port or an alternate network
trunk.

CONNECT CQ @ NODE is used to broadcast a
CQ call over a remote node. € CQ @ AUSTIN,
for example, transmits CALLING CQ €Q CQ
FROM WDS5IVD-0 @ NDALLAS from the Austin
node.

The MESSAGE command connects you to
the packet message system (PMS) module.
The network automatically routes and con-
nects you to the node assigned as the message
server resource for that part of the network.
The PMS operates as a multi-connect net-
work mailbox, as well as providing emergen-
cy real-time transfer and store functions for
emergency traffic operations (see the admin-
istrative command ALERT).

Once in the PMS system, the command
structure is a subset of the WORLI command
set. The PMS is not a full service mailbox/
BBS system.

The MESSAGE @ NODE command connects
you to a packet message system at the net-
work node indicated. This allows the network
to support multiple PMSs at once on the
network.

WEATHER connects you to the PMS that is
designated as the weather server for the net-
work. The network automatically routes and
connects you to the weather node. The weath-
er data 1s provided through the local console
port and is stored on disk. You list the weath-
er products by issuing the LW (list weather)
or LS (list server) command at the PMS
prompt.

STATISTICS @ NODE returns information
about accumulated node activity over a 24
hour period. S Y @ NODE accesses the stats
from the previous day.

ROUTE reads a node’s routing table and
outputs a table outlining the node numbers of
all node names in the network, the primary
via node, number of nodes on the primary
path, secondary via node, number of nodes
on the secondary path, and node name for the
remote node.

The path’s length 1s weighted with a factor
when the network link to the listed node is
established. Weighting is done to force the
network to a higher speed path if one is avail-
able and active. The weight factors are pre-
programmed into the node's database.,
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In the alternate via path column, a node
number of 00 indicates no secondary path.
Alternate routing allows automatic rerouting

of packets past equipment failures or path
outages, and has proven to be a valuable

feature. You do not need to know the routes,
since the network keeps primary and alter-
nate routes hidden. You use the same connect
sequence independent of which route is cho-

sen by the network.

Administrative Commands

The UNLOCK command enables and dis-
ables the protection on the network’s admin-
istrative commands. The most sensitive ad-

ministrative commands cannot be issued to a
node by the typical user.

TIME@ NODE sets the real time clock at any
TexNet node.

INIT @ NODE does a complete reset of the
TexNet node.

A key network function 1s the ALERT -ON/-
OFF @ NODE command. The network alert

mode lets the network handle emergency traf-
fic via packet radio. You can enable this

mode from any node in the network. When an
alert-on is issued at a node, that node sends a

“*broadcast’’ command to all other nodes in
the network, informing them that alert mode

1s active at that node. When another user
connects to the network, he's informed that

an alert is in progress with a command like
the following:

WASLHS4 VIRTUAL CONNECTION 03 AT 08:30:20
ON 8/1/88 PLS DISCONNECT UNLESS YOUR TRAF-
FIC IS RELATED TO THE NETWORK ALERT IN
PROGRESS FROM AUSTIN,

All network node disconnect timers are
disabled. A special mode of PMS is enabled,
which provides a real-time message ex-
change between the multiple users connected

to the PMS. Thus, when one user sends to
another, all the standard PMS functions are

invoked. In addition, after saving the mes-
sage on disk, PMS checks to see if the ad-
dressee is currently connected to the PMS. If
so, PMS automatically displays the message
at the addressee’s terminal.

PMS becomes a real-time message for-
warding system amongsl its connected users,
with the added feature that all messages are
archived to the disk. This feature can be ex-
tremely useful in emergency communica-
tions, since the stations connected to PMS

could be physically located anywhere along
the network. To re-enable the timers and re-
turn the network status to normal, the alert-
off command is 1ssued.

POINT ENABLE/DISABLE/STATUS @ NODE al-
lows access to the control points on the NCP.
These points can be used to monitor or affect

items at the NCP site.
The DELETE NODE command deletes a node

from all routing tables throughout the net-
work. This i1s used in case a route to a node
has changed for some reason.

Network Information Messages

There are two areas of node and network

operation in which a network condition
report or error message can occur. The
first level of message reporting is concerned
with conditions of the layer two data link—
the connections between the two users’ TNCs
to the network nodes. The second stage is
on the layer three network level—between
network nodes. Layer three network errors

are reported as plain text or as three-
digit network information code (NIC). NICs

are returned by the node affected or by
the next adjacent node attempting con-

nection. Network codes are three digits
and are generated by the layer three soft-

ware.

TexNet Growth

Currently, TexNet networks exist in many
states in the United States, and nodes have
been shipped around the world. The Oklaho-
ma and Texas networks should be linked to-
gether sometime in 1990. TPRS is continuing
to work on both TexNet software and hard-
ware development, along with an increasing
focus as an organization on general packet
education in Texas.

TexNet is not the newest, fastest, or flashi-
est of technologies, but it is reliable and flex-
ible, and it works amazingly well. For a sum-
mer project now in its fourth year, I would
say it at least met, if not exceeded, its original
design goal. B8

Greg Jones' specialities are 10 meter packet
and CW. He works for Compag Computer
Corp. Greg enjoys mountain climbing and
computer hacking. Contact him c/o the Texas
Packet Radio Society, P.O. Box 831566,
Richardson, TX 75083.

Information

Richardson, TX 75083.
Sources

March, April, and June 1987.

February, 1989,

Conference, ARRL, 1987, p. 115.

TPRS is interested in spreading its information and research efforts as widely as possible. If you would
like more information concerning TPRS or TexNet, please drop a letter to TPRS, PO Box B31568,

Aschenbrenner, T. and T. McDermott, *‘The TexNet Packet-Switching Network, Parts 1-3," Ham Radio,

Horzepa, S. “Your Gateway to Packet Radio,” ARRL, 1989.
Wade, B., "'Packet Radio Conference Bridge,”” Ham Radio, April 1987.
Jones, G., B. Wade, and T. Aschenbrenner, “TexNet User's Manual 3.6, Texas Packet Radio Society,

Jones, G., B. Wade, and T. Aschenbrenner, ‘' TexNet Administrators Manual 3.5," TPRS, August, 1988.
T. McDermott, ‘'Overview of the TexNet Datagram Protocol,” Sixth ARRL Amateur Computer Networking
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by Daniel Kautz WBSEHS

DX HELPER-Version 1.3

DX Software for the Apple Maclntosh.

Number 36 on your Feedback card

DX HELPER

Randy Stegemeyer W7HR
PO Box 1590

Port Orchard, WA 98366
(206) 871-1111

Price Class: $25

X Helper is designed to be a comprehen-

sive DX software package. It contains a
great deal of information that is presented to
the DX operator in a user-friendly Mac envi-
ronment. It's primarily intended to be used as
a real-time “where is the DX"' finder, but in-
cludes much more than that.

The program Selection Menu offers you
these options: Bearing List, Distance List,
MUF/Area map, MUF/Area/GL map, and
Code Practice. Below this are RESET and auIT
choices. Also available in the next menu win-
dow is an Options Menu containing switches
(on/oFF) for Gray Line, WWV (reminder), and
Refresh (map display).

Which Way?

Beam heading and distance charts from
your exact latitude and longitude (within
one tenth of a degree) may be printed out
as a chart using the Image Writer. There
are two forms of map displays. These are
displayed only on the Mac screen as a
Great Circle map, centered on your QTH
(Figure 1), or rectangular map form (Figure 2).
The DX location is highlighted on either
map with a large black dot. The GL (Gray
Line) and sun (white circle with cross
hair) locations are updated every 10 min-
utes (user option) on the rectangular map dis-
play only.

Code practice is a stand-alone extra to the
main program.

You can configure the scroll box to the left of
the map to several operation modes: a DXCC
countries list, an international prefix list, or an
Oblast’ list (USSR). The only list that works
with the maps is the DXCC list. The other two
supply information in the box under the map

area but do not place a location marker on the
map.

If you select DXCC for the scroll box (start
up defauit) and click on a country or prefix, the
location is shown on the world map (either
polar or rectangular) and the following infor-
mation is displayed under the map:
+Latitude, longitude and zone.

«Time difference from GMT.

*Bearing and distance from your QTH.

‘Time and date information was requested
(GMT).

*Sunrise and sunset (GMT).

«3rd party traffic status (yes/no).

Maximum usable frequency to that location.
Good information for the DX hunter!

Another excellent feature is the 24 hour
propagation chart (Figure 3) that replaces the
rectangular map display when you double
click anywhere on the map, or on a country
selection. This chart shows you the current
time and the MUF (Frequency vs. Time) for the
pointer or country location chosen on the DX-
CC map. The time line runs from midnight to
midnight on the X axis. Fregquency runs from 0
to 35 MHz on the Y axis. From this you can
determine whether conditions are getting bet-
ter or declining for the part of the world you
want to work,

MUF/Area Map Generation

After you click on the menu selection bar for
the MUF/Area, the program requests that you
enter the upper frequency limit, midpoint fre-
quency, and lower frequency limit, in MHz. In
the example (Figure 4), | chose 21.45 MHz
(top of 15 meters), 18.0 MHz, and 14.0 MHz
(bottom of 20 meters).

The rectangular map is the only display that

ER—————— & 8 T

is used with this function. The program then
begins to make 735 calculations for locations
spaced evenly over the map display (a grid 35
x 21). This takes about 5 minutes on my com-

puter.
Calculations that fall within the high to mid

limits are illustrated as black squares. Calcu-
lations that fall between the mid to lower limit
are white squares. Any calculations outside

the upper and lower limits are not illustrated.
Setting the mid limit to the same value as the

upper or lower limit can force only black or
only white squares to be generated.

There is an option in the menu bar (MUF/
Area/GL) for this same display, but it includes
the gray line in the map illustration.

The maps or charts shown on the screen
cannot be printed. However, the standard
Mac system command < control+shift+4>
combination will print the entire screen.

Hone Your CW!

Code practice sends groups of five random
characters, with or without punctuation.
Speed, pitch, duration (length of time code is
sent) and volume are user-selectable. Thisisa
separate program from the DX Helper win-
dows and you must drop out of the main pro-
gram to use this function.

System Requirements

The program requires a minimum 512K
Mac, one BOOK double-sided drive, and an
optional (required for bearing/ distance print-
outs only) Image Writer printer. | concur with
the manual's statement that anyone with an
old 128K Mac should have it upgraded to the
new ROM, 512K memory, and 800K drive. My

Mac is an original 128K and was upgraded
continued on p. 83
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Amateur Packet Networking

Number 20 on your Feedback card

Going beyond just AX.25. . .

mateur packet radio has been growing

by leaps and bounds for several years
now. The first milestone was the develop-
ment of the TNC, followed closely by the
creation of the BBS. Since that time relatively
little changed until the implementation of net-
working protocols. This article covers some
networking concepts, explains where the
original popular ham packet protocol,
AX.25, falters, and compares and contrasts
the more popular networking protocols.

Networking Basics

Most publications attempting to explain
network design use the International Stan-
dards Organization (ISO) Seven Layer Refer-
ence Model. This is why you hear packet
gurus talking about the physical layer (layer
or level one), the link layer (layer two), the
network layer (layer three), and the transport
layer (layer four).

Although you may likely envision layers as
vertically stacked, like layers of sediment in
the earth, the Russian Matriushka doll set
analogy is more accurate. The smallest of the
set of dolls fits inside the next larger doll,
which, in turn, fits inside the next larger doll.
Likewise, in the ISO system, the raw packet
1s first bounded by bit strings that form the
protocol for the link layer, which in turn are
bounded by bit strings that form the protocol
for the network layer, and so on up through

the seven layers.
Now, what distinguishes these layers?

1SO Layers

The physical layer is what actually moves
data from one place to another. This includes
hardware such as radios and modems.

The link layer, such as AX.25 protocol, is
responsible for the point-to-point delivery of
data. For example, if two packet stations are
communicating through a single intermedi-
ary, the link layer handles the packet routing
from source station to intermediary, and then
from intermediary to destination station, The
link layer does not look at delivery from
source to destination—the transport layer
does that job.

The network layer is responsible for rout-
ing data through a network to the final desti-
nation. For example, say your packet station
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uses only AX.25, and you want to connect to
a station four hops away, with the three inter-
mediaries all being nodes for a given net-
working system. You first must connect to

the first node. Then, from that node, you may
issue the connect command for the destina-
tion station, or to the next node. Here, the
network layer handles your packets from the

the actual source and destination.

to the job of the transport layer.

Best of Both Worlds

packets.

Virtual Circuits and Datagrams

Another aspect to consider is whether a given network and transport
protocol uses a virtual circuit (VC) or a datagram type of network. What is
the difference between the two, and what are their pros and cons?

In a VC, network packets always follow the same path and always
remain in the same order. For this reason, once a VC path has been
mapped out, it doesn’t need to know about sources and destinations. Only
the path identifier (known as a logical channel identifier) is needed to route
the packets. A good analogy for the VC approach is the telephone system.
In the phone system, you give the address once (by dialing the phone
number) and the network establishes the connection. From then on the
network routes the signal the same way and does not need to remember

In a datagram type of network, every packet must have the source
and destination addresses. Every time a packet arrives at a switch or
node, the destination address is examined and the switch decides how to
route the packet. The analogy for the datagram type of network is the post
office. Every packet is like a letter; there is a source and destination
address on each one. The letiers (packets) are dumped into a mailbox (the
network connection) and the post office handles each one separately. If

you have too much information to fit into a single letter, you might send it
as several letters. Someone on the other must put the arriving letters into

the proper order to recreate the original message and request duplicates
for any lost letters. This sorting and retransmission request is analogous

There's a tradeoff going either way. The VC incurs less "overhead’ —
routing information attached to each packet—than the datagram method,
and so keeps the throughput higher on a healthy circuit, all else being
equal. If a part of the circuit breaks, however, VC packets are lost,
whereas the datagram system looks for alternate paths to route the

All of the above networking protocols, except KA-Node and ROSE, use
the best of both of the above worlds, by running a VC on top of a datagram
network. KA-Node and ROSE are pure VC systems.




node to which you connected, to the destin-
ation.

The transport layer is responsible for the
end-to-end delivery of data.

There are three other layers above trans-
port: session, presentation, and application
(layers five, six, and seven, respectively).
Here, I lump these three together under appli-
cation, since their discussion goes beyond the
scope of this article.

What Layer is AX.25?7

Before the advent of networking protocols
in amateur packet radio, AX.25 served as
both the link and a transport layer (and in fact
still does in many stations today). As a link
protocol, it ensures delivery of data only be-
tween two directly connected stations. There
are no intermediate nodes to worry about, so
there 1s no network or transport protocol.

On the other hand, imagine that there are
two digipeaters in the path between source
and destination. Now we have intermediate
nodes (digipeaters) and AX.25 performs end-
to-end retransmission on either end. From
this point of view, AX.25 i$§ functioning as a
transport protocol.

Where AX.25 Falters

AX.25 was never intended to operate as a
transport protocol. It doesn’t work very well
in that capacity—more often than not, com-
munications between two stations fails if
there are more than two intervening
digipeaters.

Why? The critical point is that, with AX.25
as the transport protocol, any packet lost any-
where between source and destination needs
to be re-sent by the source.

Assume that the packet delivery probabili-
ty is 70% between stations (seven out of ev-
ery 10 packets are delivered without error).
This is a common probability. With two sta-
tions talking directly to one another this is not
a serious problem. With one digipeater in
between, the delivery probability drops to
49% (0.7 x 0.7 = 0.49). With two
digipeaters in between, there are three hops,
and the delivery probability drops to 34 %
(0.7 x 0.7 x 0.7). Instead of seven out of ten
packets being delivered, the ratio has become
reversed; only three out of ten packets make it
to the destination.

Of course, the originating station retrans-
mits the lost packets, but these must compete
with the packets other stations are sending.
You see the vicious cycle that occurs here:
More and more retries increases the channel
loading, which in turn increases the chance of
collisions, which leads to further retries. The
channel gquickly suffers from congestive col-
lapse!

Many avid packeteers soon realized that
networking protocols were needed: to use
hop-by-hop ACK (acknowledgement of re-
ceipt) packets to improve link reliability.
(Bear in mind that there is a converse to
this—if the delivery probability is very high,
it is better to forego the hop-by-hop ACKs in
favor of the end-to-end ACKs.)

The network and transport protocols used
in amateur packet radio all use AX.25 as

a link protocol between points. Some sort
of higher level networking protocol is
used above/around AX.25 to perform the
packet routing function. To date. five
networking protocols have risen to regular
use¢ in amateur packet radio: KA-Node,
ROSE, NET/ROM, TexNet, and TCP/IP.
Let's take a look at their strengths and weak-
nesses.

KA-Node

Kantronics® KA-Node protocol is the sim-
plest of all networking protocols. The user 15
responsible for manually setting up a network
virtual circuit (see sidebar for explanation).
To do this, the user connects to the nearest
KA-Node and commands that node to con-
nect to the next KA-Node. This process is
repeated until the user commands the last
KA-Node to connect to the destination. Three
intervening KA-Nodes between source and
destination require the user to enter four con-
nect commands.

The main advantage of KA-Node is that
it uses AX.25 connections between each
node to improve the reliability of the end-
to-end connection. The other advantage of

SIS
possible to make
Net communicate

with all (other popular
networking systems)
and act as a gateway
between these
different networks.”’

KA-Node is that it comes as part of all
Kantronics TNCs so you don’t have to pay
extra for it.

There are two disadvantages to KA-Node:
user complexity, and no end-to-end transport
layer. It takes a good deal of typing for a user
to set up a KA-Node connection to a remote
station. Also, if any intervening connection
breaks, the whole end-to-end connection is
broken, without the source having any
knowledge of what actually got through to the
other end.

ROSE

The RATS Open System Environment (a
ROSE by any other name) is a full implemen-
tation of X.25 and TP1—two common com-
mercial protocols—for a TNC. AX.25 1s ac-
tually a slight modification of something
called Link Access Protocol Balanced
(LAPB), the link layer protocol from X.25.
Some people within RATS decided that it was
a good idea to complete the ISO/OSI protocol
stack and implement X.25 and TP1 (transport
protocol number 1). The result is a ROM for
the TNC-2 that turns it into a real virtual
circuit packet switch.

GORDON WEST
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The major advantage of ROSE is that it 1s
available from RATS at little or no cost (the
software is available on numerous bulletin
boards if you can burn your own ROMs) and
it will work with almost any TNC-2 compat-
ihle TNC. ROSE also eliminates the KA-
Node requirement to send a connect com-
mand to each successive node between source
and destination. The user connects with the
ncarest ROSE switch and then tells it to con-
nect 1o the final destination, using a special
country/city code which identifies where the
destination can be found. From then on, con-
nection establishment and maintenance is au-
tomatic.

ROSE shares the major disadvantage of
KA-Node: a disconnect anywhere along the
line breaks the entire link to the destination.
In spite of this, ROSE is an interesting pack-
age that deserves your attention if you have a
TNC-2.

NET/ROM

NET/ROM has been around for about two
years. The company Software 2000 original-
ly offered it as a plug-in ROM for any TNC-2
compatible TNC.

To use NET/ROM, a user connects to his
local NET/ROM, command the local NET/
ROM 1o connect to the NET/ROM nearest
the desired destination, then command the
remote NET/ROM to connect to the actual
destination. All intermediate links use AX.25
to improve reliability.

NET/ROM has some neat features. Every
NET/ROM periodically broadcasts all NET/
ROM nodes that it knows about. Other NET/
ROM nodes hear these broadcasts and for-
ward the information in their own broadcasts.
In this way, the information about all the
NET/ROM nodes propagates around the net-
work.

NET/ROM works quite well, but it, too,
has its limitations. For example, the NET/
ROM broadcasts assume that if station A can
hear station B's nodes broadcast, then A can
route data through B. Unfortunately, this is
not always the case, the result being network
dead ends.

Another technical problem is that each
NET/ROM node must keep a list of all
the other NET/ROM nodes in the net-
work. This is fine when the network is rela-
tively small, but it becomes unwieldy when
the network gets large. A TNC-2 has only
32K of memory, which is not easily expand-
ed, and the node tables take up precious
space.

The last technical problem is that the NET/
ROM network layer does not provide
for other transport layers besides the stand-
ard NET/ROM transport layer. This
becomes a problem when you try to do inter-
network (connect different kinds of net-
works).

Finally, NET/ROM 1s not inexpensive at
about $60 per ROM, plus you have to buy
NET/ROM all over again to get the upgrades.

Fortunately, there are options that avoid
the price. There are other programs that are
fully NET/ROM compatible, but are clearly
independent of NET/ROM. The first of these
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is PC/Node, written by John Wiseman
G8BPQ.

PC/Node and TCP/IP

PC/Node runs on any IBM-PC compatible
computer and provides full NET/ROM capa-
bility. PC/Node can make use of TNCs run-
ning the KISS (Keep It Super Simple) proto-
col (most TNCs have this capability), or it
can work with an internal packet card, such as
the DRSI PC*Packet Adapter or the Pac-
Comm PC-100. PC/Node also supports ei-
thera WORLI or a WAT7MBL BBS running in
the same machine.

The second option is the KA9Q TCP/IP
program. KA9Q TCP/IP contains an imple-
mentation of the NET/ROM protocol, but it
does not include the capability for users to
connect with their TNCs. The NET/ROM
function of the KA9Q Net program can serve
as an intermediary and as a destination node
fora NET/ROM network, but not as a termi-
nation node for such a network. In other

“The first
milestone was
the development of
the TNC, followed
closely by the
creation of
the BBS."”

words, Net supports only NET/ROM to
NET/ROM packets. Even though it is not a
complete implementation, it is quite nice for
backbone network nodes where there are no
end users.

TexNet

Unlike the other networking packages de-
scribed here, TexNet is a complete hardware/
software system. A TexNet node includes a
Node Control Processor, 9600 baud back-
bone radios, 1200 baud user access radios,
the network software, and a number of appli-
cation software packages.

TexNet 1s interesting because, in spite of its
simplicity, it works very well. It provides
access from user-to-user and user-to-BBS. In
addition, many of the TexNet nodes offer
weather data and personal messaging.

Technically, TexNet is similar to, but not
compatible with, NET/ROM. The Texas
Packet Radio Society’s choice to offer a com-
plete system keeps the cost down. The
TexNet network is a joy to use because it is 50
fast and reliable.A TexNet node is less ex-
pensive than a two-port NET/ROM node,
and you get high-speed (9600 bps) backbone
trunks in the bargain.

TCP/1P

TCP/IP stands for Transmission Control
Protocol/Internet Protocol. Originally devel-

oped for the Defense Department TCP/IPis a
well-thought-out collection of protocols.
TCP/IP was the mainstay networking proto-
col for government and experimental packet
radio long before there was amateur packet
radio.

The key to TCP/IP is the Internet Protocol.
As the name suggests, IP is designed to inter-
connect different networks. In the commer-
cial and government world IP 1s used to inter-
connect local area networks, dedicated
telephone links, public packet switching net-
works, and packet radio networks. It does
this by hiding the differences between the
networks.

In amateur packet radio, TCP/IP was writ-
ten by Phil Karn KA9Q. Phil’s “*Net™" pro-
gram implements TCP/IP and several associ-
ated applications for keyboard QSOs, file
transfer, and electronic mail. Net has also
been a springboard for others to add function-
ality to. Net now supports the user informa-
tion service called Finger, and it supports
NET/ROM. Both of these functions were
written by others and integrated into the Net
package.

One of the problems all the other network-
ing packages have is that they are not compat-
ible with one another. ROSE can’t communi-
cate with NET/ROM, NET/ROM can't
communicate with TexNet, and TexNet can't
communicate with ROSE, etc. On the other
hand, it is possible to make Net communicate
with all of them and act as a gateway between
these different networks. Already Net
supports TCP/IP over NET/ROM, and there
is talk of support for TCP/IP over TexNet
and possibly TCP/IP over ROSE. Net is fast
becoming the universal packet radio pro-
gram!

Net is available for IBM-PC compatible
computers, the Commodore Amiga, the
Atari 520, the Apple Macintosh, and most
UNIX™ based computer systems. About the
only thing it doesn’t run on is the Com-
modore-64. You can get Net from TAPR for
the cost of disk duplication (S1 per disk at last
accounting).

Conclusion

Real-live networking is available now. All
you have to do is to choose your favorite
flavor. All of the networking packages have
their advantages and disadvantages. It 1s my
view, however, that the KA9Q Net package
stands above the rest because of its universal-
ity. It does AX.25 *‘traditional packet,”’
NET/ROM, and TCP/IP all at once, TexNet
1s probably the most complete system with
everything in one package. NET/ROM and
ROSE are interesting because they allow you
to turn your existing digipeaters into network

nodes with a minimum of fuss. Happy net-
working! B8

Brian Lloyd WB6RON has pursued amateur
radio enthusiastically since age eight. He re-
cently co-founded Sirius Systems, a network-
ing business in Petersburg, Virginia. You
may reach Brian at: 5712 Stllwell Rd.,
Rockville MD 20851,



RAISED PRINT PUTERI e
QSL CARDS c‘tmm;ﬂng glttllte

your MS-DOS microcomputer! DataCom, Inc. offers a

Gooseneck Lamps and Accessories
] )e series of software/hardware packages that interface
From nn is' WASQM M with many current synthesized rigs. These include:
Offset Printed - High Quality ICOM 735, IC-761, IC-781, IC-RT000, IC-RT1A

: Yaesu 747, 757GX, 757GXIl, 767, 9600
Nothing like it anywhere! You can Kemwood TS-440, TS-940, TS-140, T5-680, 711, 811.

ﬂCiUﬂ“y FEEL me hfpe! 17 Dfusm couldn't be simpler to install. The user
beautiful ﬂeslgnﬁ inc|uding a Full- doesn't need to know anything about MS-DOS—the

installation program does it all! After installation, the

Color Eﬂgle, user sets the parameters with menus.
These packages allow complete control of these rigs
For Free samples & Info. call P It e et Dt
(318) 443-7261 *Scan functions added to radios that don't | el

allow this from the front panel. "

Network QSL’s - P.O.B. 13200 - Alexandria, LA 71315-3200 *Frequency and associated info memory limited

only by disk storage.
CIRCLE 44 ON READER SERVICE CARD *Tabular screen display of all of the channels

stored in memory, along with a full description of
each, Including:

—mode (LSB, USB, FM, etc.)

—eight character alphanumeric description

—signal bandwidth
SRC-10 *continuously variable scan delay from 100
milliseconds up
HE PE‘TER ! Ll"“ *a full-featured logging utility
CONTROLLER AVAILABLE FOR [BM PC, XT, AT, 80386 256K RAM
i ) 1 SERIAL PORT AND 1 FLOPPY MINIMUM
“ \ PROGRAM WITH INITIAL LIBRARIES 99.95
: ¥ RS-232 TO TTL INTERFACE ONLY [NEEDED IF DON'T HAVE
MANUFACTURERS INTERFACE)
EXTERNAL INTERFACE ALLOWS 4 RADIOS 99.95
INTERNAL PC INTERFACE W/1 SERIAL & 1 RADIO PORT 12995
SPECTRUM ANALYZER MODULE (CALL FOR PRICE)
COMPLETE SYSTEMS INCL. RADIO, INTERFACE, COMPUTER,
AVAILABLE (CALL FOR PRICE)
—— DATACOM, INT.
szl BOX 5205
Auxiliary outputs HOLLYWOOD, FL 33083
Easy to intertace (305)987-9505 FAX(305)987-4026
Alarm monitor inpul
Telemetry response lones CIRCLE 147 ON READER SERVICE CARD
Low power CMOS, 22ma @ 12v
Detalled application manual
Programmable COS polarities —
Repeater & link courtesy tones
- g i c ; E Cleveland Institute
s 1 49-00 Tested of Electronics

CREATIVE CONTROL PRODUCTS

3185 Buniing Avenue

S e

CIRCLE 306 ON READER SERVICE CARD

| MAKE CIRCUIT BOARDS
THE NEW, EASY WAY
| 2 : CIE is the world's largest independent =
: study electronics school. We offer ten
courses covering basic electronics to
) advanced digital and microprocessor .
=33 technology. An Associate in Applied &
S Science in E[Ef:tmr;tics dEngineering
Technology is also offered. =] Uk TP R
WITH TEC-200 FILM Study :;gt?hnme — no classes. Pro- : dT*
JUST 3 EASY STEPS: grams accredited and eligible for VA NG AS
* Copy circuit pattern on TEC-200 film benchits. Littlite/CAE Inc.
using any plain papercopier == | | ccececaaa-- e e W P.O. Box 430
* Iron film on to copper clad board Cleveland Institute of Electronics Hamburg, MI 48139
* Peel off film and etch CIE 1776 East 17th St., Cleveland. Ohw 44114 ] My check or money order is enclosed.
convenient 8% x 11 size YES! | want o get started. Send me my _L.'iE school Charge: VISA [0 MasterCard [
With Complete Instructions catalog including details abour the Associate Degree e Ex ,
SATISFACTION GUARANTEED PEOETRI: : p
5 Sheets for $3.95 10 Sheets only $5.95 Print Name PLEASE PRINT CLEARLY
add 51.25 postage  NY Res. add sales tax Address Apt, Name
ThE MEADO WMKE Cﬂfp¢ Ciry Stare Zip Address
Dept. U, P.O. Box 497 Age __ Area Code/Phone No City
Northport, New York 11768 Check box for G.1. Bulletin on Educational Benetits State Zip
CIRCLE 55 ON READER SERVICE CARD [] Veteran [] Active Duy  MAIL TODAY! Phiore }
AAR106 Sign Here
Sﬂy you saw itin 73! = i s CIRCLE 278 ON READER SERVICE CARD

CIRCLE READER SERVICE CARD
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AMATEUR TELEVISION

SURVIVES 100,000 FT. FALL

KPA5 1 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WBSELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

KING BOOSTER

Converts Your
HT to a Powerful
Mobile Unit

e
g

HIFORNIA

KPAS5-E board $169
Shouldn't your ATV transmitter be as reliable? Weather
you want to put one in a balloon, R/C model, Robot, use
as portable ATV xmtr, or get one in our ready to go

TX70-1 for the shack, with P.C. Electronics you see the
best! Companion receiving downconverter board TVC-

2G $49, or ready to go in a cabinet - TVC-4G $889.

TVC-4G
RECV
CONV.

— $89
THE ATV TWINS
Hams, Call or Write for our latest catalog of ATV gear!

Transmitters sold only toTech or higher licensed amateurs

NAVAL ELECTRONICS, INC.

varified in latest Callbook or copy of new license. 5/89
5417 Jetview Circle  Tampa, FL 33614 : st .
Phone: ms_m_m . Telex: 289-237 (NAVL UR) (818} 447-4565 m-f8am 5:30pm pst. Visa, MasterCard
P.C. ELECTRONICS Tom (WEORG)

CIRCLE 151 ON READER SERVICE CARD 2522 Paxson Ln Arcadia CA 91006

Maryann (WB6YSS)

THIS MONTH'S GOODIE FROM THE CANDY STORE
MISSION CONSULTING, INC. - —gy YAESUFT-T47GX $709.90
MISSION COMMUNICATIONS i {5 @ S parky J Antennas OCTOBER ONLY)
11503 Alet-Clodine Surte 500 20M — 34995 | : . : . : : :
HOUSTON, TEXAS 77082 S Balanced J-pole antennas that roll | (. < os SIMILAR SAVINGS ON KENWOOD. 100M, YAESU, HY-GAIN, ALINCO, ETC.
| iCO | up small enough for your pocket of | som—saess u“m;”&:;f:‘ ik
| — y ! UH’L‘.ﬁE. TH hﬂ'b"ﬂ“'lﬂ mhd a EM—13295 OVER VS HAM ITEMS IN STOCK 1IE FF.H'I:'.‘E.'.'-HH FOB FRESTON
5 ' | lull size half-wave radiator. A great | 3 : = E: Miusrr apeciala i HAM-ADE
anawear for ﬂpa”-rmrﬂ M|hr5 or as Add 855 & H LOOKING FOR SOMETHING NOT LISTED™ CALL OR WRITE
A7 R F_'_‘_'_“i a super emergency antenna. Don't ROSS I:'IIETHIIIITIHE COMPANY
o | Sy | leave home without one, because | D N s ana it e
—== i [Pt ™ '\ nobody beats these J's—nobody! HOLRS: Tussday-Friday 500 to 6:00, 300 to 2-00 Mondays. Closed Sat. & Sun
= B Hi = Spary ¢ Sparrow Hawk Communicutions
g 4l | :'T' .. = ezt B Rt RE Ih ARG UF Sival CIRCLE 254 ON READER SERVICE CARD
et ]| (B01) T56-7542

QS\% r“ Direct, lgh speed frequency-entry keypads
CIRCLE 102 ON READER SERVICE CARD —7 % _ for these popular transceivers.

WE HAVE EXPANDED AND NOW STOCK ICOM - 275, 375, 475, 575, 725, T35, 761,
MANY NEW PRODUCTS WE CARRY 765, and 781 (and /51A with UX14)
AEA, ALINCO, AMECQO. AMP SUPPLY, APHA DELTA, ANTECO, Kenwood - ﬂiﬁ”ﬁ&”&{'}ﬂq“%‘*“ﬁ;
ARAL B&B INSTRUMENTS. BARKER & WILLIAMSON, BENCHER - :
BOMAR, BUTTERNUT, BEE. CUSHCRAFT, COMMUNICATION PAY TV AND SATELLITE DESCRAMBLING S 33

SPECIALISTS. CRB RESEARCH. DAIWA. DIAMOND. HENRY NEW... 1989EDITION... NEW Yoesu - 736R, 747, 757, 7571, and 767

HUSTLER, HAM RADIO, INTL. CRYSTAL, INTL. WIRING & CABLE, The newest systems, parameters, turn-ons, harassmen, mgﬁ?jﬂ Di;E 5:1?15135%: 5’;? Ufﬂ!}ég{;nlﬂe
KANTRONICS, KACHINA, KENPRO, KDK, KLM/MIRAGE, LUNAR, and countermeasures being used Dy and against cable, '
LARSON. MOBILE MARK MF.J NEUTECH. NCG. NYE PERIPHEX wireless, and satellite operators. New original informa- Stone Mountain Engineering Company = 404-879-0241

! Ertie. J iy ' tion $15.85. Pay TV Vol. 1 §14.95. Volume 2 $12.95. Box 1573, Stone Mountain, GA J0086. Visa and MC accepled.
ﬂALEEmK. SAMSON, SPI-RO SLJII_E"I" ANIENN.‘L. SHHTEE.?I'H $9.95_ Build Satellite Systems Under $600 $12.95. Any — » OMAR ELECTRONICS * —
TEXTILES, 73MAG, STANDARD, TAD, TEN-TEC, VALOR, VECTOR A/$28 or 6/842. Scrambling News Monthly $24.95/yr -
GORDON WEST, WELZ YAESU, ANDICOM.  (713) 879-7764 Sample $3 Scrambling News Year 1 (200 pages) FOR ALL YOUR AMATEUR NEEDS
In house service available Telex 166872 MCON UT $22.95 FREE New Fall Catalog' SPECIAL PRICES on all |
U WV, KIS L R G FAX (713) 879-9341 Scrambling News, 1552A Hertel Ave., Buffalo,

MFJ PRODUCTS + A.R.R.L. PUBLICATIONS
CIRCLE 187 ON READER SERVICE CARD N.Y. 14216 COD’'s 716-874-2088 1 and other Ham Radio EqUipmen”

CIRCLE 36 ON READER SERVICE CARD | m 404-760-8846 | 5 I

| OMAR ELECTRONICS * OmarPupo WASFON |
| 3650 HWY 138 NE Suite C + Loganville, Ga 30249 |

TRANSFORMERS

Quality Custom made to Order

HI-PERFORMANCE DIPOLES
LE s T T r*rjmt—.L. —

Anlannas thal work] Coalom sosembled 10 youl cended tieg, b, band @ advieg
hl. ol cented and sach. e sang &8 neeriod V" - bordontal, weri dipols,
sloplivg dipals - comimercial quality - siainiess hamware - legal power - ne-irag
hugh-# Il Cisnay design Peraonal chach, MO o C 0O 0 55

CB-T0-10 METERS

We specialize in CB radio modification plans and hardware

- - . - Low and High Voltage—Now u 3600 VA.

FIEOUERCY and =L CONYErson Kits, rapawr DOOKS pians Ngh- MPFDE* B A 1O 1L 100 i performancs dupols BT horg 1 10%ppd ig P‘ﬂ o
: - : 2 w2 B0 = i e lormanc s gk BY Song 557 50 ppd T

performance accessones Thousands of satisfied customer singe HPD3* 10580400 b pertormance Spels 117 ong £7% pod at America's Best PRICES

WO Matalon £ 508" TG AD PO 15 LON SpAC LT Shpesie T kg 1% ppa

=0 enlohilfd 44 B5D-5" S0 P01 5 v0M ppace-saver depode apecty L LT 3005 X 5104 poed

RED-a" B0 FO 1 5N spece anver dipsls apaecity L 457381 B3 W g
"Phends with wite maiching (enge tuner.

SOFT LIGHT MFG. CO.

BASE for catalogus of 30 dipoles, slopers, and space-saving, unique antennas 501 Simpson Chapel Rd., Bloomington, IN 47401
312-398-3418  gox 303 ML PROSPECE. IL 60050 (812) 876-7828 / (800) 365-2575
CIRCLE 38 ON READER SERVICE CARD Call or write for free Estimate

CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner
P.O. BOX 31500X, PHOENIX, AZ B5046
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Number 21 on your Feedback card

DXDA '89

The Dynasty Grows. . .

/73 Magazine welcomes the new members to the growing DX Dynasty Award

cadre! Special thanks to DXDA chairman Bob Reed WB2DIN for processing the
results. Congratulations to all for a job well done.

First One Hundred Award Endorsements

12
19
43
50
68
72
73

WDSN
N6CGB
VEGBVK
KEMDU
KF5PE
IKBGCS
wB4l

250 Mixed

200 All SSB

150 Mixed

250 All SSB

100 All CW

200 300 All SSB
150 All SSB

New Awards and Endorsements

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
1 s
118
119
120
121
122
123
124

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

KSAOB
Kw2D
PY3ARZ
WB4ETD
N2FPB
KD3CQ
K4NNK
VU2DNR
AASBE
PY50G
VE4ACF
VE4SI
PJ2KI
WB4CKY
WGEEOB
KK4lY
IK1YU
NB8GCN
KB1AF
KB8SBHE
KE2CG
VS6CT

G3IZQ/WH1

WBGEFNI

KAQIAR
K9SM
wWeBCQ
KASMSL
WB4FLB
N7GLT
WADX
KF4GW
N4QGH
VE1CBK
TJ1AAL
KBICS
NZ7W
WBON
WCT7F
FEIFE
KL7N
KESLM
WABYOO
VE2ZMFD

N3APQ
HK1DBO
NM3V
IKEGFY

100 All SSB

100 All CW

100 All SSB

100 All SSB

100 150 All SSB
100 All SSB

100 Mixed

100 All 20m SSB
100 All SSB

100 Mixed

200 All SSB

100 Mixed

100 All SSB

100 All SSB

100 Mixed

100 All SSB

100 150 All SSB
100 All 20m SSB
100 Mixed

150 Mixed

100 150 200 250 All SSB

100 All SSB

100 150 All SSB
100 All B0m SSB 150
All SSB

100 All SSB

100 Mixed

100 150 All SSB
100 Mixed

100 All SSB

100 All SSB

100 All SSB

100 All SSB

100 All 10m SSB
100 All SSB

100 All SSB

100 All SSB

100 Mixed

100 All 20m SSB
100 Mixed

100 150 200 All SSB
100 Mixed

200 All SSB

100 All SSB

100 150 Mixed
100 All SSB

100 All CW

100 All CW

100 Mixed

WBEBUAN/M 100 All 10m SSB

150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203

205
206
207
208

210
211

NK6Z
KBGIUA
WIOKH
WBSFXT
NB3E
N2ESP
YV2EJU
OZ1DXX
IK5HU
KA1ION
KD3Al
OK1AEH
WILCR
BP6SH
KABSPQ

ZF2KH/IZF8

WeMVV
JABCAQ
KIBWF
K2MRB
AABGM
JAOSU
NU8sZ
GOGRK
YBOVM
DViBRM
WoTuU
N7CNH
PY3IO
YBOZCA
YBOAF
VE3PQB
Wasv
N1ADE
WP4AFA
KS7V
W20FB
G4ASL
N5SJUW
KABWAS
SNOWRE
AA4IP
JR5KDR
KD2WQ
KA3NIL

WABYWK

VE1ACK

HP2XVB

WBS5KYK
NSJUJ

N40OBJ
9Q5NW

KW2D
VE1HA
HP8BSZ
IKSJJQ
YC3DKN
I3VKW
K2EWA
KD3CR
N9GDG
KF8K

100 All SSB

100 150 Mixed
100 All SSB

100 150 All SSB
100 All SSB

100 All SSB

100 150 200 All SSB
100 All CW

100 150 All SSB
100 150 All SSB
100 All SSB

100 All CW

100 All SSB

100 ALL SSB
100 150 All SSB
100 All SSB

100 150 All SSB
100 150 All CW
100 150 All SSB
100 Mixed

100 All CW

100 150 Mixed
100 All SSB
100 All SSB

100 All 20m SSB
100 Mixed

100 Mixed

100 All SSB

100 All SSB

100 All SSB

100 All SSB

100 All CW

100 150 All SSB
100 Mixed

100 150 All 20m SSB
100 Mixed

100 All 20m CW
100 All CW

100 Mixed

100 All SSB

100 150 200 All SSB
100 Mixed

100 All SSB
100 150 All SSB
100 Mixed

100 All CW

100 150 All CW
100 All SSB

100 Mixed

100 150 All SSB
100 All SSB

100 150 Mixed
100 All 20m CW
100 AllCW

100 All SSB
100 All SSB
100 All 15m SSB
100 150 200 All SSB
100 All SSB

100 150 All SSB
100 All SSB

100 Mixed

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
Zad
245
246
247
248
249
250
251
252
293
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273

FD1BEG
DU1DZA
N8IMZ
KK4YA
LU1JDL
KASYYZ
KA4TMJ
WAQDDC
YC1CIS
YC3FNL
GOFWG
Kv48
NSIET
WASWIG
N3CDA
KEGKT
IK7DBB
JYSEC
NI1ETT
PY2DBU
IBIYW
NOISL
KC4BEB
WATQQI
KATRJG
0Z9BX
KB4HBH
KA3RWP
NJ1T
W4DCG
YCORX
VE70OJ
AA4W
NOGMM
KB4HBH
KM4HF
CE1YI
KAIFVY
N2GVEB
N2DAO
WFBE
YBOHZL
N5SMBD
N4SNS
KA3ITGY
JN3XLY
N4PUV
KASMRU
KA40TB
N4JED
AB4KA
WAT7OET
KA3RVH
CE7ZK
NISJ
WBISPTN
KBB8DAE
WoCL
WB7vVUB
JFETU

ZY3I0
KB4VIR

100 All SSB

100 All 15m SSB
100 150 All SSB
100 All SSB

100 All SSB

100 All SSB

100 All 10m SSB
100 Mixed

100 All 15m SSB
100 150 All SSB
100 150 All SSB
100 Mixed

100 All SSB

100 Mixed

100 All SSB

100 150 All SSB
100 All SSB

100 All SSB

100 All 10m SSB
100 Mixed

100 All SSB

100 All 10m SSB
100 All 10m SSB
100 All SSB

100 All 10m SSB
100 150 AllCW
100 All SSB

100 All 10m SSB
100 150 All 20m CW
100 All SSB

100 All SSB

100 All 20m SSB
100 Mixed

100 All SSB

100 All SSB

100 All SSB

250 All SSB

100 All CW

100 All 10m SSB
100 All 10m SSB
100 Mixed

150 All SSB

100 All SSB

100 All SSB

100 All 10m SSB
150 All 15m SSB
100 All 10m SSB
150 All SSB

100 All SSB

100 All SSB

100 Mixed

100 Mixed

100 All 10m SSB
250 All SSB

100 Mixed

100 All SSB

200 All 10m SSB
100 All SSB

100 All 10m SSB
100 All 15m CW
100 All SSB

100 All 10m SSB
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ABUAIL ._..... . A1B
AFGHANISTAN YA
AGALEGA ISLAND 3Be
ALAND ISLANDS . . ... .. OHO
ALASKA KL?
ALBANIA . ZA
ALDABRA ISLAND 579
ALGERIA ... ... X
AMEHIEAH EAMUA i el b .. KSB
AMSTERDAMISLAND .............. FT-2
ANDAMAN ISLAND ... ... .. ........ V4
ANDORRA C3
ANGOLA D2
ANGUILLA .. VP2E
ANTARCTICA KC4
ANTIGUA ) Ve
ANTIPODES IELAMD . .
ARAN ISLAND Al L. S EJO
ARGENTINA . . ... LU
ARMENIA | (§e}
ARUBA .. . PJ4
ASCEHEIL'.’IH ISLAHD .. ZD86
AUCKLAND ISLAND _ .. _. 218
AUSTRALIA .. . . VK
AUSTRIA .. ... . ...0E
AVESISLAND .. . . YV
AZERBAIJAN ..... ... ... ST |
AZORES ISLANDS . .......... . CU2
BAHAMA ISLANDS . ... .. Prikday ¥ -
BAHRAIN . . . : vnies A
BAKER ISLAND . . KH1
BALEARIC ISLANDS . . EAB
BAMABA T33
BAHELAEESH B -
BARBADOS . .. Bp
BEAR ISLAND . . . JW
BELGUIM . . ON
BELIZE. . .. . V3
BENIN ... .. TY
BERMUDA VPS
BHUTAN . A5
BOLIVIA ..CP
BONAIRE . PJa
BONIN .. ~ . JO1
BOPHUTHATSWANA . .. H5
BOTSWANA . oo erseans A2
BOUNTY ISLAND , ... ..... CZL
BOVET ISLAND ......... . aY
BRAZIL . pp PY
BRITISH VIRGIN ISLANDS VP2V
BRUNEI . ¥ V8
BULGARIA LZ
BURKINA FASO XT
BURUNDI .... .. au
BYELORUSSIA ... ... .............. Ut
MR L et e e 1
CAMPBELL ISLAND .. ... ...219
CANADA ...... ... VE
CANARY ISLANDS . ... ._EA8
CAPE VERDE ISLANDS . o
CAPRI ISLAND . . . IC
CAYMAN ISLANDS ZF
CEDROS ISLAND %XF1
CELEBES . .. YB
CENTRAL AFRICAN REFUBLIC ... ... TL
CENTRALKIRIBATI .. ..o iiiivnizin. T8
CEUTAANDMELILLA .............. EA9
CONWAY REEF 302
COUNCIL OF EUHDFE TP2
CROZET ISLAND . FT-W
CURACAD PJ
CYPRUS ... _.5B4
EIECHDSLDUAHLA oK
DENMARK ..0Z
DESECHEOISLAND . ... .. ... .. KPS
DESROCHES . .. V9
DIEGO GARCIA vQ9g
DJIBOUTI o A2
DODECANESE ISLANDS SV5
DOMINICA |
DOMINICAN HEPUBLJC .. Hi
EAST CAROLINE ISLANDS KCB
EAST GERMANY . Y2-Y4
EAST KIRIBATI .. . T32
EASTERISLAND . . .. i it EE&
ECUADOR ... HC
EGYPT Su
EL SALVADOR ¥S
ENGLAND .. G
EQUATORIAL GUINEA . .. 3C
ESTONIA . UR
ETHIOPIA _. i, ET
EUROPAISLAND ... ..............FRIE
FALKLANDISLANDS ................ VP8
FARQE ISLANDS . . .. __.. o, . QY
FARQUHAR | Va9
FERNANDO DE NORONHA PYQF
FLI ISLANDS 302
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BN ARNDY . Rt rae e v = v b OH
FRANCE ...... F
FRANZ-JOSEF LAHB ..... UA1
FRENCH GUIANA FY
FUTUNAISLAND ... . ... ........ Fw
GABOMN ... ............ is TR
GALAFAEDSIELAHD . HC8
CIANIEIIA . - . i oot e e e C5
GEDHG!A S R W LB ORI Y
e, e P B S A LA S 89G
I PTAL TAIY  d o s s e or i ah bis ZB2
GLORIOSOISLAND ..... ........ FRIG
GOUGH ISLAND ..2D9
GOZO ISLAND .. 9H4
GRAHAM LAND ..VP8
GREECE . .. 8V
GREENLAND ......_.......0c0ucuen. OX
GRENADA . . 11o%1) N -
GUARELOUPE. ... .cconnmmrrsnrs-ss G
GUAM . ... ... . KH2
GUANTANAMO EA‘f ...... KG4
GUATEMALA TG
GUERNSEY . GU
GUINEA __ . aX
GUINEMBISSAU cun WD
BAYANA o en s S dni i s
1 LT AT b (e A T g e 1 e AR HH
HAWAI . (A M e A
HE#HDIELﬁND .......... vsieiirend VRS
HONDURAS . HR
HONG KONG . .. VSE
HOWLAND ISLAND KH1
HUNGARY . HA
ICELAND .. .. TF
i, R T RS oy .EAS
12 g A e e - Vu
INDONESIA | YB
IRAN . EP
IRAQ o Y
IRELAND . . . El
BT - caeoisssas ks o 1G
ISLE OF MAN GD
ISRAEL 4%
ITALY . I
IVORY COAST . TU
JAMAICA . i e T e o AR o I a8Y
JAN MATEN !ELAND ) -
SRMAINE . . s v e e ol T LI LR JA
JARVIS ISLAND KH5
JAVA b ..YB
JERSEY . ... GJ
JOHNSTON ISLAND . . KH3
JUANDENOVAISLAND . ... ... .. FRU
JUAN FERNANDEZ ISLAND . .. ....... CE®D
KALININGRAD .. .. .. 0o ciiiian i UAR
KAMARAN ISLAND . ................. VS8
KAMPUCHEA .................. .. XU
KAZAKH ... Rt i
KENYA .. .. .. B
KERGUELEN ISLAND FT-X
KERMADEC ISLAND . ZLB
KIRGHIZ _ .. UM
KR s aalatie o aies b ani ks . HL
KUREISLAND ... ...oiireiviinses KH7
BRWALT Conini s voniaToiami 4 vt s el oK
KWAJALEIN . KX6
LABRADOR . Vo2
LACCADIVE IELAHDE vur
LAMPEDUSA ISLAND IG
LADS xXw
LATVIA . .. uo
LEBANON . 0D
LESOTHO . SRR v el
LESSER ﬂNTI LLES ................... PJ
LEVANZOISLAND . .....c.cvnivmnnsys IF9
ORBN T e el e EL
LIBYA . 5A
I_IEEHTEHETEIH .-.... HBB
LINE ISLANDS .
LITHUANIA . . LA Y
LORD HOWE IELAHD ______ VK2
LUXEMBOURG L
MACAO . XX
MAEQUAHIE IELAND VKR
MADAGASCAR _, ... .5R
MADDALENA ISLAND . IM
MADERA ISLAND CT3
MALAWI 7Q
MALAYSIA .. e M2
MALDIVE ISLANDS . B8O
MALI o iy
MALYJ- WETDSHIJ{M—WIELAND e N
MALPELD . i ety HHEI
MALTA . . ... 8H
MANIHIKI : ZK1
MARCUS ISLAND .. Jo
MARIANA ISLAND .. KH2
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MARION ISLAND , . ...... P -
MARKETREEF .. .._.... gt e
MARQUESASISLAND ...............FO8
MARSHALL ISLAND ................. V713
MARTIMVASISLAND ...............PYD
MARTINIQUE .......... v e WA
MAURITANIA .. ___ .. S TR T 1 §
MAURITIUSISLAND .........cocuunn 388
LTl i ] G R . -
T e R W U B S R e XE
MIDWAY ISLAND ...........ccooo0, KH4
MINAMITORISHIMA _ ... .. ... . .. .JD1
MINERVAREEF.. ..... B
MIQUELON ISLAND .. .. PR,

MONGOLIA .........ccccvvevennncneaa T

MONTSERRAT ...................VP2M
TTn T L R A R CN
MOUNTATHOS ... nsnnines SY
MOZAMBIGUE . .. . veioiaacains o
MYANMAR (BURMA) ___ .. SIS
NAMIBIA .. ERRCE 753
NAURU .. SRR c2
NAVASSAISLAND . ___. S, o
] R I L TP T e Py IN1
NETHERLANDS . AR A AR
NETHERLANDS ANTILLES ........... PJ
NEVISISLAND ... ......oioovnis. VAT
NEWCALEDONIA ....................FK
NEW HERBRIDES . . ... LA

NEWFOUNDLAND ...... ctas VO1
NICARAGUA. . ........ TARFRARS [
NICOBARISLAND . .. .. .. e=aeq VL
NIGER ..-.-. S P L EEE
Ll e e S P e T |
NIGEIBLAND . iviaivivasssaaua SN2
NORFOLKISLAND ... ........... VKSN
NORTHEOREA .. .. .........cc0e0.. PB
NORTH YEMEN : aw
NORTHERN IRELAND . . < Gl
NORWAY . : : LA
OGASAWARA ISLAND JDI

OKINO TORI ﬂilﬂh{MlH 'SREEF). 7J

I s e Vet ts '8 ot b a3 e b ot o A4
PAKISTAH .......................... AP
PALMYRAISLAND ... _............. KH5
PANAMA . .. .. R | .
FMdTEL].EFIMISLAHD RS i
PAPUA NEW GUINEA N P2
PARACELISLANDS .. ... .. ....._ . .8BY
PARAGUAY TN e A
PERU ....... S S S AT e e
PETER 15TI=5LAHD .................. 3y
PRS0 ta a  a DU
P s e S SRR L O T32
PITCAIRN ISLAND ... ... AF=FARAT | -
POLAND . : YUER .. 5P
PONZIANE ISLAND ... RS -
PORTUGAL LR ¢
PRINCE EDWARD I.SLAHD ....... VE1
PRINCEEDWARD ISLAND . ... . .. Z52
G a T b e e e R ST . 59
PRIBILOF . - KL7
PHD\I"!DENC!A iE-LAHD HK®
PUERTO RICO . KP4
QATAR .. SRR v e by e A7
RAPA ISLAND YOO N
REPUBLIC OF CISKE! = . SB
REUNIONISLAND ... ........... .FR
REVILLA GIGEDO ELMD XF4
RIODEORD......cccvcvvvinencnnuns EAS
ROCKALLISLAND .................. GM
RODRIGUEZISLAND ..... ........... 389
ORI 4 ... i i srmar ek YO
RONACDORCAY .................. HK®
ROTAISLAND . _ .. . . ....... KH®
ROTUMAISLAND .. ___ . .32
AUSSIA-SIBERIA .. . . UAS-8

RUSSIANSFSR. ............c..... UA
RUSSIAN-URALMT ... ... ......
RWANDA . . AT AR AR
HTUH'I"UIELAND
SABA ISLAND F..I
SABAYA ... M R e e S, |

SABLE ISLAND VE1
SAIPAN v KH®
MHMJHIELAHD UAS-8
EAHAHDHESFSLMU- . HK®
SANFELIXISLAND . ........c..... CEBX
L R R e Pl Y |
T AN S i o oo v oisv iyt i e o 0 S0
BTN, s e e vim el e sots aMm8
i T R RO R - |
SAUDIA ARABIA . . - HZ
SCOTLAND . GM

BENEGAL .. s osian eiiee i seaiatiaa v B

SERRANABANK ................... HK®
SEYCHELLES ............... ... 579
SICILY .. s e se |
SINGAPORE........... ven SV
SINTEUSTATIUS ... . ..... .- Pd
SINTMAARTENISLAND .. ........... PJ
SMOM ... .. N Mt L 1A
EDEIET‘I"IELAND ................... FOB
SOCOTRAISLAND ...... NP L & -
SOLOMONISLANDS ................ H44
SOMALIREPUBLIC .................. 15
SOUTH GEORGIAISLAND ... VP8
SOUTHORKNEY ISLAND ... ...... VP8
SOUTH SANDWICH ISLAND ... ..... VP8
SOUTH SHETLAND ISLAND ... .. .. VP8
BCRITHYEMEN . v oo iy irsiiccs bvar 70
BEARNE S DY Lr v o Ll s b ivess -EA
SPRATLYISLAND. .........c.icc.i.... 18
SAILANKA ... .. .. .-. 48
STBRANDONISLAND .. . _.._...._ 387
STHELENAISLAND .. ...... .. ... ZD7
LI R e R R A . Vas
ST LUCIA . . . WRY Vb rUrs s R
STMARTINISLAND .................. FS
ST PAULISURND: - Lol 0l naasavlnih FT8
ST PETER AND PAUL ROCKS . . ... ... PY®
ST PIERRE AND MIQUELON ISLANDS FP8
SUVINCENT oo ineiiisss vei A
SUDAN . avparsasiin i3 viaaws SO0,
SUMATRA. . e YA ST T
SURINAM | : i wh <t A
SVALBARD ISLAND . e e |
SWANISLAND ... ..cc...vuiminasa, HRQ
SWAZILAND . .. isvac ciivis i1 SOAR
SWEDEN 3 -c v easannan v 0001 12 SM
SWITZERLAND . . ..........ciiai..HB
SYRIA ..... T T L P =y |
AR o bs s bt S5 h s s i i A i W AT
TAIWAN . .. s ..BV
FANEANEN . .. s iainsaspanssitanis 5H3
TASMANIA . .........cccvvponne. VK7
THAILAND. .......cme e e st soisnne B
gl L LA e WEE . e, b S e KHO
Fg ko L] DR A AR JEn A X R DS 5V
15,0 0 % 1 TR R ) IO -
TONGAISLAND . ......... g mvem o PN
TRANSVAAL . . . T4
TRINIDADE ISLAND _ PY®

TRINIDADANDTOBAGO . ... ......8Y

TRISTANDACUNHA ... .. .._..... .ZD9
TROMELINISLAND ................ FRIT
TUAMOTU ARCHIPELAGO . .. ...... .. FOB8
1100 e R AP R R o A FOB
LG AR A WA AR LS B T ey 3V
ALE T R e R R (IR s SR TA
TURKMEN . : UH
TURKS AND C.AICUE IE-I..A.HDE VP5

TUSCAN ARCHIPELAGO ... 1A
TUTUILAISLAND ... ...
PRI ) R e

AN L s s e e A 5X
UKRAINE. . . .. : e UBUT, LY
UNITED ARAB EMIRATES ........ . AB
UNITED NATIONS-NEW YORK _ .. 4muN
UNITED NATIONS-GENEVA... . . ... 4U1TU
UNITED NATIONS-VIENNA . 4uUIvic
UNITED STATES _. veesmsse< WICNLA
URUGUAY ....oennerrinnnnsnnan.aBX
USTICAISLAND .................... IE9
Fra o] R i R N i |
LT ) R .
VATICAN CITY ..o vevreeensernens s HV

VENEZUELA........cvvrverrnrenenesr YV

VIRGIN ISLANDS .. .. ... .. KP2
WAKE ISLAND . . KH9
WALES _ N ey )
WALUEIELAHD ................. FW
WAL BAY. oo o Sl vk Z56
WAYNEGREEN. ................ W2NSD
WEST CAROLINEISLAND ........... V&3
WESTGERMANY ... ................BL
WESTKIRIBAT) ... ... ......... T3
WESTERNSAMOA ... . ............ 5W1
WILLIS ISLAND . VK9Z
WORLDBANK .......oioccivivnciies 4U2
YEMEN S0 iyen G e min i saeainds Y
YU O E LAY e s aiiianes o sssasias YU
) e e ] VY1

e e T B

ZANZIBAR. . .. . 5H1
P TR R TSR . rg



T.V.l. problems?

Low pass T.V.I. filters from
Barker & Williamson

FL10/100 FL&/100

FL10/4500 FL6/1500

Frequeancy
of Maxdmum| Minimum | Frequency

Range

1.8 - 30 MHz
1.8 - 30 MHzZ
& mates
& meler

Powat Cut ON
(Watts) | Frequency | Aenuation | Atten
34 MHZ 52 MMz N ob

44 MHZ 57 MHz &) ot
55 MMz &3 MHz /0 do
25 MH2 &3 MHz o) db

Model
AL10/1500] 1000 |
F0/100 | 100 |
FLo/1500 | 1000
FL&/ 100 100

"Add $2 shipping
and handling

All above to match
50 ohm traonsmitters
and antennas

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

uality Communication Products Since 1932

At yvour Distributors. Write or Call
10 Caonal Street, Bristol PA 19007 i -.
-J'I-ﬂli
CIRCLE 53 ON READER SERVICE CARD

(2415) 788-5581

RESTSE CEEAS
Look at our S5l s
rr re -
ON WINDOW "’ Line
VHF UHF
(140-175) (420-520)
® No Hole ® 3 db gain
® Easy lo Mount ® No Hole
@ Hugged ® Easy to Mount
® Superior ® Rugged
~erformance ® Superior
® Raciator Snaps Performance
On and Off ® Radiator Snaps
® Competitively Priced On and Off

® Competitivelv Priced

Cellular/Trunking
(800-895 MHz)
® 3db Gain
e No Hole
® Easy to Mount
® Rugged - Goes through Car
Wash Without Removal
® Superior Performance
® Broad Bandwidth
® Small Size
e Competitively Priced

3900-8 Rver Road

=1 = — — 2
— — = R i =
= & r == £

N T i WL S 22 0 o Schiller Park, IL 60176
COMMUNICATIONS ANTENNAS 212.671-6690
brings imagination and innovation to
antennas . ... .. and has been

1

AUTOMATIC IDENTIFIERS

since 1948 !

CIRCLE 163 ON READER SERVICE CARD

HIGH PERFORMANCE

PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.

=40 to 1000 Mhz tuned to your frequency
ki 5 large helical resonators
*Very high rejection

S *Low noise—high overload resistance
l' ﬁ“]“ e h J *8 db gain—ultimate rejection )80 db
® ° @ +GaAsfetoption(above 200 Mhz)
= —— - *Cast aluminum enclosure
Typical rejection: N, BNC, and S0O239 connector options

+600Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

+ 20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

*Up to 8 EPROM programmed messages

*Adjustable audio, speed & interval timer

«"'|D over voice inhibit"’

e ow power option

*Modular design

*Message selection via binary input—
TTL levels

eSize: 2.7x26x0.7"

The ID-2B provides required station identification without troublesome
diode programming. The "'|D over voice inhibit’’ circuitry allows for cour-
teous operation by not allowing an ID until the next squelch closing.

ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 S to 4

CIRCLE 17 ON READER SERVICE CARD

THE ROTATOR!

Designed and built in the U.S., the Orion rotator uses aworm
gear drive for outstanding turning torque and braking power.
Capable of antenna loads as large as 35 square feet. Special
housing shape allows for mounting in most crank-up and fix-
ed towers. Precision made with high quality components
throughout, the OR-2300 is built to last.

For further details contact your dealer at Orion.

ORION
BUSINESS
INTERNATIONAL, INC.

Canoga Park, CA 91309 USA
Fax: (818) 888-5112 Telex: 697-4899

P.O. Box 9577
Tel: (818) B8B-4927
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TCP/1P

for the Macintosh

Number 22 on your Feedback card

Now this powerful PC runs one of packet radio’s
hottest networking systems!

by Doug Thom N60OYU and Dewayne Hendricks WA8DZP

here is a new voice in packet radio
known as the TCP/IP. TCP/IP can
provide hams with many new features and
capabilities never before seen in amateur ra-
dio packet communication. Implemented on

the Macintosh, these features are easy 10 use
and understand.

TCP/IP Protocols

TCP/IP (Transport Control Protocol/Inter-
net Protocol) is a set of protocols developed
in the 70s for use with ARPANET, a network
of computers used by the Department of De-
fense. Today tens of thousands of computer
systems in the world use TCP/IP because it
allows normally incompatible systems to
communicate with each other. Typically,
TCP/IP is implemented on large mainframe
and mini-computers, and has not been avail-
able to the personal computer user. Phil Karn
KA9Q was challenged several years ago to
implement it on his PC. His co-workers said
it couldn’t be done. ... The result was the
KA9Q Internet Protocol Package, now avail-
able for several major personal computers.
Phil’s effort has now made it possible for the
average ham who has a computer in his shack
to use these protocols for packet.

Why TCP/IP?

Packet radio started out before the personal
computer really put its mark on John Q. Pub-
lic. Early use was purely for keyboard-to-
keyboard contacts, later evolving into the
PBBS (Packet Bulletin Board System) net-
work that exists today.

TCP/IP provides a basic framework onto
which you may add services. An example
is Telnet protocol, that provides keyboard-
to-keyboard communications, just like tradi-

tional packet. Another example is FTP (File
Transfer Protocol), that implements a simple

file transfer system between stations. SMTP
(Simple Mail Transfer Protocol) provides
mail services. All of these protocols run at
the same time, allowing several people to
connect to your station at once. As you can

see, each of these are separate, and you can
easily add new commands as the system

evolves. By using the TCP/IP protocols, we
now have the ability to interoperate with
these tens of thousands of computers on many
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of the world’s networks, not just on packet.

Net/Mac and BM/Mac

One of the major advantages the Macintosh
provides is the consistent user interface. This
means we don’t have to learn lots of new
commands to become proficient with any
program. However, this requirement to sup-
port an “‘ease of use’’ interface has caused
some difficulties in our attempt to get Phil’s
package to run on the Macintosh.

One of the major issues we had to over-
come was the conversion of NET and BM
(the names given to Phil’s programs) into
Net/Mac and BM/Mac and make them into
modeless programs. In the Macintosh world,
all programs are modeless. This means that
the user can perform any action at any time,
regardless of the current state of the program.

For example, Phil’s impiementation has a
command line orientation. A user enters one
commangd after another to cause the program
to perform a given set of actions. In Macin-
tosh programs we can perform additional
functions, such as opening desk accessories

(calculator, alarm clock, editor, etc.) togeth-
er with cut-and-paste, between programs at
any time.

In bringing KA9Q TCP/IP to the Macin-
tosh, we tried to preserve the command line
interface while keeping traditional Macintosh
functions. This resulted in a hybnid form: one
familiar to the typical Macintosh user, while
preserving some of the look and feel of the
original version.

What It Does

The Mac offers the major advantage of
on-screen, multiple-sessions at the same
time. Every time the user creates a new ses-
sion, such as an FTP, a new window is creat-
ed for that session where all of the input and
output will appear. The session most recently
created becomes the active session. The user
can switch between sessions by either select-
ing the desired session from the **Window™’
menu or by clicking on the session window
with the mouse.

The console session window is the only
session window active when the program 1s

Mai | address:
Station address

& File Edit Windows 2:30
Finger - nﬁngu
Name : HWAYNE  GREEN ||
License W2NSD License Class: R

HGE CENTER, PETERBOROUGH, NH 03458-0000
AT 202 AND FOREST RD, HANCOCK, NH

Effeclive date: Aug. 11, 1987 Expiration date: Aug. 11, 1997
Previous Callsign: Previous Class:
Birthdate: Sep. 3, 1922 Process date: Aug. 11, 1987 l

Trace - ax0

AX2S5: NOOYU=->KJBOA | NR=2 NS=2 pid=Text

0000 License HDBGYH
ax0 recv:
AX2S5: KJBOA-»HE0YU RR{(P) HR=1

ax0 sent
RX25: HEOYU->KJBOR RR(F > NR=2

License Class: A.

_————————— ——(onsfle =V —"7————————————

net> finger Rw2nsdPnboyu
net?’

net> |

You're being fingered by 44.4.1.209:1008! (Sun Jul 16 14:29:09 1989)

Lu—_—_%_-_ﬁl@

Figure 1. A typical screen with three windows. The top window shows the results of a callsign
query, the middle window shows a trace of TNC and computer activity, and the last window is

the command console.



12:01 £8

&€ File Edit Windows

FTP - nﬁngﬂ

B t5i H

B801-SCAN can turn your ICOM R7000 ond
PC into the ULTINATE SCANNING SYSTEM!

SYN sent
Establ i shed
220 MS0YU . norcal ampr.org FTP version 871225.33 (alphe wOnk . 4+n6tto_2R1) Nac vi,

| ready at Sun Jul 16 12:01:03 1989
user anonymous
331 Enter PASS canmand

= Define 1800 channels in 200 denks per detadese
= U=e screen o ndow 0 guickly select banks to scan
= Define up to 100 search ranges
* Choose from 3 scan-continue delay modes
pass G en = Sgt scan-continue timer fram 0 D ip 999 G seconds
. = Szarch with ectivily log to fing new activiiy

230 Logged in =
dir = Genereic M-sclive reporta Tor chenncia or benka

P » Ygur chenns] ang Serk text descriphier (22 characters)
Igg te ‘ld ahng ti 1 ST nb6 displayged as gou 3san  Know Wil gou re iisiening o
i L'hmang data connection for LI oyu:pub: o e S Sl Spore e 2 R RAARCEs - Ses tnd

Get complete, 424 bytes received
226 File sent DK

B O-rf Hﬂu 2b 02:12 89 HMacFiles = Function keys Lo instantly start/stop/continue scan/search,
= 1545'53 O-rf Hpr 13 09:54 B9 nonax25.arc lock-oul & channgl, set frequency to = or - offset, sclect
- 4390 O=-rf Mar 31 02:30 89 NCPAMTG.SIT dalay (i ma, ‘sslect scan-sontinus mode, morl

d 0 O-rf Moy 12 18:38 89 PCFiles : * Program your R7000 memaries from your PC 10 secands

= 115238 O=rf Jun OB 01:53 B9 rfclOxx.sit

. °28352 O-rf Jun 08 01:05 89 rfc/@3.sit Program runs on | BM-competitle PC with 512K« memery
= 11594 O-rf Jul 08 05:15 89 Short707.Net Cemplete ayatem includes inter el ( half-2lot card) or ext-

- - O=rf Jul 16 18:46 89 Text Files ernal {use your RS-232) PCinterface andcadle . $98

Figure 2. An FTP session with a remote host. The user has logged on to the remote system and

requested a listing of the files.

€ File Edit Windows

3:05 =
L3

route Command

Synmiex: route [options]

eplions-

«drop><host>

Abbrev.: ro

Exemple: ro
rodrop k3Imec

You're bsing
nat’
You're being

Fonciien: Displays/Changes the IP routing table. K

<add><host><interfece><ahost>

ro add waBdzp ax0 kabnan

&

net> finger f

B he baing |i Topics il( Next | [Previous| [ Cancel |
net> finger 1' o ]

nets

net> |

You're being fingered by 44.4.1.209:1008! (Sun Jul 16 14:29:09 1989)

Figure 3. The Help screen for the ‘‘route’’ command.

started. Other sessions are created in the nor-
mal manner from commands issued from the
console session. The user can createa “*Log’™’
session which shows the contents of the sys-
tem log from the time the program was start-
ed. The user can scroll the log to see what
traffic the program has handled since it was
started. You can start a ““Trace™" session for
any active interface. The session window
shows the trace output for the interface as
specified by the user.

Finger session windows are handled in a
special manner. They are allowed to stay
open after the session has closed. The user
has access to the information displayed in the
window until it is no longer required. In addi-
tion, the ‘‘Finger,”” *‘Log,’”” and "*Trace™
session windows are treated as read-only. No
input is allowed to those sessions.

You can resize all session windows and
place them on the screen in any way you
desire. You can observe the activity on sever-

al sessions at the same time. This feature has
proven very useful for normal program oper-
ation.

Figure | shows a typical screen with three
windows. The top window shows the results
of a callsign query from a callbook server
using the finger command. The middle win-
dow shows a trace of all activity between the
TNC and the computer, and the last window
is the command console window. In this ex-
ample the console is the active window. Just
clicking on another window with the mouse
makes a window active.

MultiFinder, the pseudo-multitasking pro-
gram for the Mac OS, runs Net/Mac and
BM/Mac at the same time. You can send and
receive documents and mail while answering
mail. The only requirement, of course, is lots
of memory; 2.5 Megabytes suggested! Net/
BM and Net/Mac, running simultaneously on
a Macintosh 512Ke, uses up too much memo-

continued on p. 73

Demomatration pregram (R7000 rot required!) L 1)
Checkor MO, , TX rewidents add B sales tax
Write for more 1nformetian

B0I1-SCAN
397 Dal-Rich Dillage Swite 212

Richardson, TN 75080

CIRCLE 22 ON READER SERVICE CARD

COMMUNECA'ITONS TEHHINAL

*CW * Baudot * Sifor A
* Sitor B * TDM-Moore *FDM
*ASCll Low *ASCII High x*Literal
*Bit Inversion *Var, Speed % Databit
*FAX AM/FM *Packet * Diversity

This military-grade surveillance decoder offers
the ultimate in sophistication and performance
for the serious teletype listener. No computer
required. Too many features to list here. Write
for complete technical specifications. From

3999.00net. [niversal Radio
Huge 70 Page | 7280 Aida Drive Dept. 73
SWL Catalog | Reynoldsburg, OH 43068
Available for | Toll Free: 800 431-3939
§$1 Refundable |jn Ohio: 614 866-4267

LOGWRITE"

Are you tired of wasting your time and moncy on sub-par
logzing programs? Bring your station into the computer age
with LOGWRITE, the quabty menu dnven, user friendly
logging program written by Ed Troy [NG3V), LOGWRITE is
the perfect accessory lor the complete ham station. It simpli-
fies your operation and gives you the competitive edge in
contesting and DXing. LOGWRITE works with all IBM PCs
and compatibles.

LOGWRITE's unique split screen feature allows for simulta-
neous logging and text processing. Logeing features include

-Instant callsign or prefix search
-Print, Edit, or View records

-Plenty of room for notes & addresses
-Automatic time/dale stamping

Text processor features automatic word wrap, backspace cor-
rect, and scrolling. Throw away your pen and paper!

Toorder your copy of LOGWRITE, complete with mstruction
manual, send $24.95 |Pa. residents add §1.50 sales tax) to:

Aerospace Consulting
P.0. Bax 538, Buckingham. PA 18912
[215) 345-T184
30 day money-back guaranice

(Please specity 3.5 or 5.25 inch floppy.|

CIRCLE 88 ON READER SERVICE CARD
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Number 23 on your Feedback card

Vertical Antennas at HF—Part 11

More surprising facts about HF verticals.

n Part I in the September 1989 issue of 73,

the aspects of HF verticals 1 discuss are
polarization, ground wave propagation,
grounding, use of radials, and calculating
antenna efficiency. In Part I of this tutorial, |
discuss tuning coils and traps, useful band-
width, interference, and low-band DX con-
siderations.

Tuning Coils and Traps

My purpose in discussing these is simply to
offer suggestions for minimizing the losses
they present. The importance of minimizing
losses in coils and traps increases as the an-
tenna is made shorter, since the radiation
resistance decreases. A coil with 1.5 of loss
will not seriously degrade the operation of a
vertical antenna 70 degrees high, but will
devastate the performance of a vertical just 15
degrees high,

Use the heaviest gauge wire for coil wind-
ing. Protect the electrical junctions from the
elements and they should not, unless un-
avoidable, be of dissimilar metals (for exam-
ple, steel and copper). It’s best to either weld
or solder them. Minimize the total length of
wire in the coil by using the smallest possible
coll diameter and/or a low-loss powdered-
iron core. Make sure the core is rated for the
transmit power you want to put into the pow-
dered-iron core,

What'’s the difference between a coil and a
trap? The major difference is that a coil serves
only to physically shorten the length of an
antenna without changing its electrical length.
A trap also has this effect, but it also allows an
antenna to operate on more than one band.

In trap construction, the same general rules
apply, with the additional constraint that the
capacitors have low loss and be capable of
withstanding the voltages that will appear
across them. Traps should be resonant at the
center of each band for which they are de-
signed, or ideally, for the same frequency
that represents the median operating frequen-
cy in each band used. For example, if you
prefer the lower CW parts of the 40 and 20
meter bands, adjust the antenna and traps for
about 7.025 and 14.025 MHz; otherwise set
them for 7.150 and 14.175 MHz (the centers
of the bands).

Useful Bandwidth

The useful bandwidth of any antenna is
defined as that frequency range over which
the SWR at the feedpoint is at or below cer-
tain limits. In practice, a good limit is 3:1, or
else that range over which the transmitter can
be tuned for optimum operation without the
need for an outboard matching network.
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by Stan Gibilisco W1GV

A full-size quarter-wave vertical antenna
typically has a useful bandwidth of about 5
percent of the resonant frequency. For exam-
ple, if the resonant frequency is 14.200 MHz,
then the useful bandwidth is around 700
kHz—which extends beyond both ends of the
band. This value will increase with increas-
ing loss resistance, and will decrease as the
antenna is shortened and inductively tuned. A
properly operating short vertical might have
a useful bandwidth of only a few kilohertz
when the ground plane (radial system) is suf-
ficient for high efficiency. In other words,
you can still have an efficient antenna that is
electrically short, but the trade-off is narrow
bandwidth.

The interesting (and possibly deceptive)
point is that a lossy ground system often
appears to enhance performance from the
standpoint of bandwidth, as well as lowering
the SWR if a matching transformer is not
used. See the hypothetical case in Figure 8.
The SWR-versus-frequency curves are for a
33-foot vertical tuned for 3.800 MHz. The
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Figure 8. (a) Typical resonant curve for short
vertical with inductive tuning, low-loss
ground, and matching transformer. At (b)
The same antenna without the transformer
and with a lossy ground. This graph gives
the impression of good performance because

of broad-bandedness. Broad-bandedness
doesn 't always mean high efficiency!

SWR at 100 kHz of either side of resonance,
using no matching transformer and assuming
a perfect ground system, would be about
7.4:1 (52€2/7Q0). The bandwidth as previous-
ly defined here would be zero unless a trans-
former were inserted, and this is assumed in
Figure 8a.

As the loss resistance increases, the mini-
mum SWR becomes lower, and the curve
flattens out, giving the impression of broader
bandwidth. If the loss resistance were to rise
to 450)—a quite real possibility with just two
or three buried radials—the SWR would be
flat at 3.800 MHz, and the curve fairly broad,
as in Figure 8b, without the matching trans-
former. The unfortunate operator would
suffer a severely deflated ego if he believed
this were a good sign, as the instruments
would appear to prove, and then was told,
correctly, that:

Eff (%) = 100(7/52)
= 13 percent
Obtaining Gain

We have seen that you can obtain omnidi-
rectional gain with a half-wave vertical an-
tenna with an extensive ground radial system.
The ground plane doesn’t increase antenna
efficiency (although it may by a few percent,
if the ground is very lossy), but it reflects the
electromagnetic field, in effect creating a 2-
element vertical collinear array. You can add
more collinear elements and get more gain;
doubling the number of in-phase elements
increases the power gain by 3 dB. This is
done at VHF and UHF, but seldom at HF
because of the practical limitation on antenna
height.

Vertical elements may be phased to get
gain in some directions at the expense of
other directions. Two vertical antennas fed in
phase and spaced '2 wavelength apart pro-
duce 3 dB gain perpendicular to the line con-
necting both antenna feedpoints (Figure 9a)
and zero signal along that line. If the antennas
are fed in opposing phase, such as by adding
Y2 wavelength of feedline into one of the
antennas, this pattern is rotated 90 degrees
with maximum signal along the line connect-
ing both antenna feedpoints (Figure 9b).

If both antennas are half-wave in height,
and there is an extensive system of radials
around each antenna, the gain will be 6 dB over
a quarter-wave vertical alone, in the favored
directions of the phased vertical system.

Other phasing patterns are possible. One
common feed system is to space two verticals
'4 wavelength apart and to feed them in phase
quadrature (90 degrees out of phase). The
result is a pattern with a null in one direction.
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This is called a cardioid pattern since it is
heart-shaped. There is some gain in the
favored direction of this system, but the lobe
is very broad.

A Steerable Vertical Yagi

Another way to obtain directivity and gain
is t0 use onc or more parasitic clements. The
driven element may be a quarter-wave verti-
cal antenna, and the parasitic elements about
5 percent longer (for a reflector) or shorter
(for a director) than the driven element. A
2-¢lement vertical yagi may use either a
director or a reflector in conjunction with
the driven element. The parasitic elements
are not connected to the feedline, but instead
are short-circuited to their radial systems
(Figure 10).

You may move the parasitic elements by
manually changing the positions of the
elements, moving them in and out of pre-set
holes or rods in the ground. This does not
make for quick switching of the antenna’s
direction, but it may be useful if you don't
need this feature. Alternatively, you may
make the parasitic elements 5 percent shorter
than the driven element, and lengthen them
with small inductances in series, thus con-
verting from director to reflector.

Figure 11 shows a switchable bi-direction-
al system. The parasitic element acts as a
reflector when the relay is open,

Verticals and Interference

You often hear that a vertical antenna picks
up more manmade interference, especially
from appliances such as vacuum cleaners,
hair dryers, and electric blankets, than a hori-
zontal antenna. It i1s true that the vertical
component of noise tends to propagate a little

A)
LINE CONNECTING
ANTENNAS
B)
LINE
CONNECTING
ANTENNAS

Figure 9. Verticals spaced at V2 wavelength

and fed in phase (a) and 180° out of phase (b)
produce these directional patterns.

further than the horizontal component be-
cause the latter is cancelled out by ground
plane effects. Nonetheless, you can go a long
way to reducing the noise simply by placing
the vertical further away from the electrical
wires and house. In practice, a vertical anten-
na may be more likely to pick up interference
than a horizontal antenna, simply because the
vertical will usually be closer to the sources
of interference.

A ground-mounted, backyard vertical an-
tenna is surrounded by houses with their un-
shielded wiring, and the problem is com-
pounded if utility wires are above ground. In
this kind of situation it may be better to mount
the antenna up '4 wavelength and use three or
four radials (for each band) that may double
as guy wires. Alternatively, you could use a
separate receiving antenna, such as a ferrite
loopstick with a preamplifier. You can orient
this type of antenna to null out the noise.

Vertical antennas may cause more radio-
frequency interference (RFI) than horizontal
antennas for the same reason; the ground-
mounted vertical will usually be closer to
home entertainment equipment. Again, the
solution is to get the antenna in the clear and
well away from home wiring and appliances.

Low-Band DX Considerations
For long-distance communica-

and as a director when the relay 1s
closed and the coil is short-circuit-
ed. The parasitic element is physi-
cally 5 percent shorter than the
driven element; with the coil in-
serted, it is electrically 5 percent
longer. The 2 elements are spaced
0.15 wavelength apart. This dis-
tance, S, is given by:

S feet = 148/ MHz
S meters = 45.0/f MHz

This switchable array gives

RADIAL
SYSTEMS

anvEH
ELEMENT

REFLECTOR—+|

about 5 dB forward gain over a
single quarter-wave vertical.
You might put such an antenna to
good use on 40 or 80 meters for

coaxiaL
FEED

DIRECTOR

tion at frequencies of 7 MHz and
below, the vertical antenna is a
good choice when space is limited.
A dipole antenna must be at least
4 wavelength above the ground to
have good low-angle radiation;
this will require two supports of
that height. But a % -wave vertical
radhator with a good ground radial
system will provide just as much
power gain as the dipole, will radi-
ate well at the low angles desirable
for DX, and will do it in all direc-
tions—with just one support of
half the height.

A Ys-wavelength vertical with-
out radials will equal the perfor-

contest work from the Midwest,
for example.

Adding the parasitic element
lowers the impedance of the anten-

Figure 10. Three-element vertical yagi. The driven element is %
wave; the reflector and director are 5 percent longer and shorter,
respectively.

mance of the % -wave vertical with
radials; adding the radials to the
taller antenna will provide 3 dB of
power gain at low angles in all

na at resonance, which most likely
causes an increase in SWR. You
may use a matching section or
transformer to lower SWR, if
desired. You can construct a
matching section from a '“4-wave
section of 5202 line (the velocity
factor of the line must be taken
into account) and the main feed- TO

line from 75C2 coaxial cable. Most
transmitters will work all right

POWER

SWITCHE

=—PARASITIC DRIVEN
ELEMENT ELEMENT
RELAY
o 3“ TUNING
caiL

with 75Q feedlines having reason-
ably low SWR. If a 75Q feedline
i1s used, however, do not rely on a

- RADIAL SYSTEM
; COoAXIAL FEED

directions. Verticals may be
phased or combined to form para-
sitic arrays with directivity and ad-
ditional gain,

Probably the most visible ad-
vantage of a vertical antenna is its
unobtrusiveness. Even a quite tall
vertical is not an eyesore to most
onlookers. You must take care to
ensure that the antenna cannot
come into contact with utility
wires, and some local ordinances
forbid manmade structures that
will not fall entirely within the

52Q SWR meter for accurate
indication,

The gain and directivity of this
antenna will be evident for receiv-
ing as well as transmitting.
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Figure 11. A switchable bi-directional vertical yagi. The parasitic
element is physically 5 percent shorter than the driven element, but
opening the relay causes the coil to be inserted, lowering the
parasitic frequency to that of a reflector.

owner’s property. But for the cost,
effort, and space, the vertical an-
tenna may be the best choice for
the ham or SWL seriously inter-
ested in low-band DX.
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ry to run MultuFinder on that system. We
recommend at least a Macintosh Plus.

FTP and MacBinary II Support

FTP (File Transport Protocol) provides a
method of reliable transfer of files between
machines on a network. You can use it to

transfer both ASCII and binary files. To
make it easier to transfer files between Mac-

intosh systems running NET/Mac, we added
the MacBinary Il file transfer protocol to the
program. Along with the normal data in a
file, this program sends all of the Macintosh
specific file information (e.g. program
specific icons for the desktop). This is neces-
sary as the Macintosh file system 1s quite
different than that of other systems and re-
quires additional information not transferred
in an “‘image’’ mode FTP transfer.

Figure 2 shows an FTP session with a re-

mote host. In the example, the user logged on
to the remote system and requested a listing

of available files.

Online Help

Another useful addition is the online Help
Facility to both NET/Mac and BM/mac. To
call it up, just select Help from the **Apple”’
menu. The help system documents all the
available commands in each program. Figure
3 is an example of the Help screen for the
“‘route’’ command.

AppleTalk Support

We added a driver for AppleTalk, the local
area networking protocol built in to every
Macintosh. Here's an example of how we
were able to make use of this support. At my
QTH, I have a Macintosh Plus connected to a
Yaesu FT-211 via an AEA PK-232. Howev-
er, I do most of this work on a Macintosh 11
located across the room. Since AppleTalkisa
networking protocol, all I have to do was
connect the two computers together with a
cable, and voila!: My Mac Il now sends and
receives files and mail, with no additional
radio or TNC. AppleTalk allows me to assign
another IP address to my Mac 11, and send/re-
ceive files and mail via the Mac Plus. In fact,
any number of Macintosh's can be connected
(up to the limit of 254!) to a single radio/TNC
via the AppleTalk network. With additional

hardware, I could even connect to the main-
frame computer via a telephone line. No ad-

ditional software is needed.

Operation With Other Packet Systems

The package also interoperates with regu-
lar packet services and telephone networks. It
supports normal AX.25 connect mode for

keyboard-to-keyboard *‘chats’” and PBBS
sessions. A mailbox facility is also available
similar to other personal mailbox systems in
TNCs. It also handles NET/ROM for chat

sessions or as a transport mechanism for
sending TCP/IP packets through exisiting
modes.

Summary
Bringing the KA9Q Internet package to the

Macintosh was very rewarding! We will con-
tinue improving the user interface to give the
packet community an easy to use, “‘appli-
ance-like’’ version of TCP/IP.

The code 1s public-domain and 1s available
from Doug N60OYU for $5 for the disk,
which includes postage and handling. You
can also download the code from various
locations on the Internet. Doug’s Internet ad-

dress is thomapple.com.
We hope our efforts will stimulate more

interest in this intriguing new dimension in
packet radio! |5}

Doug Thom N6OYU has been at Apple Com-

puter since 1979, and currently serves as a
costumer support engineer there. Doug has

been active in amateur radio, especially in
the digital modes, for four years. Other inter-

ests include car racing and scuba diving. He
can be reached at 1405 Graywood Drive, San

Jose CA 95129-4778.
Dewayne WASDZP has been licensed since

1961, and is involved solely in packet. He is a
free-lance software consultant. Dewayne al-

so enjoys flying his own plane and scuba
diving.
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Continued from page 8

more. Okay, let me repeat a bit of
another recent editorial, backed
up by the Connections program |
saw on PBS. You have to be terri-
bly out of touch not to know that
atomic bombs are now portable
enough to fit in a suitcase—per
the illustration on Connections.
So all that’'s necessary is for one
terrorist group to grab enough nu-
clear material, and guess where
they're going to head, suitcase in
hand?

Nuclear material comes from
atomic power plants, where sever-
al recent reports have shown se-
curity often is pitiful. Plus we have
nuclear sources now in more and
more Third World countries. How
much trouble would Kaddafi have
getting enough for a bomb? The
French seem eager to sell atomic
energy equipment to virtually any
country interested.

So it's more a question of when
we're going to be faced with a nu-
clear terrorist than if. As | asked in
an editorial—how ready is your
club? If you're around New York
or Washington, you'd better be
very ready, with as hardened pro-
tection against EMP as paossible,
with as high-speed automated
communications as the state of
the art will allow. Depending on
Morse Code for communications,
where we’'ll be the only service ca-
pable of replacing the telephone,
Is about as effective as planning to
use smoke signals.

Not only are the military almost
totally dependent upon tele-
phones, so are virtually all other
disaster groups. Civilian Defense
officials have almost universally
given up even trying to use ama-
teur radio links—too slow, com-
pared to picking up the telephone.
Ham communications is slow, se-
riously prone to errors, and too
dependent upon older men with-
out the necessary stamina.

Now, lest | be put down (now,
who would do that?) for doom and
gloom without solutions, the way
to resolve this is to first get the
FCC to help us find out how to
cope with EMP, despite the unrea-
sonable resistance of the DOD.
Second, it's time to recognize our
need for a million or so active
hams, instead of more like the
150,000 we seem to have today.
Third, we need to urge the few
technically competent hams we
have—those who didn’t Bash or
bribe their way to Extra Class—to
start working on high speed auto-
maltic digital communications sys-
tems—like packet, only much
faster, We need to be able to
provide million-message through-
puts, not dozens, and our gear
should be capable of being oper-
ated by anyone around who is still
alive.

We have the technology to do
all this, all we lack is the techni-
cians and the guts to face the
biggest challenge of our lives.

Lacking this, my suggestion is to
move as far away from New York
or Washington as you can—and
soon! Living near those death
traps could be more harmful than
smoking, or even Southern Cali-
fornia and its coming humdinger
earthquake.

The Emperor’'s Clothes

A few years ago | caused a terri-
ble uproar by proposing that if the
code really was as important as
was being claimed, then why not
have all of us prove every so often
that we know the code? Since |
knew from surveys that over half
of all licensees would fail even the
simplest of code tests, | wasn't se-
rious,

Back in 1960, when | started 73
Magazine, thousands of new
hams were coming into the hobby
via friends who ‘‘gave'’ them
Technician licenses. It was esti-
mated at the time that roughly
75% of all new Techs had no
knowledge whatever of the code
and only the vaguest interest in
theory.

The editor of CQ in late 1960
gave Tech licenses to virtually the
entire CQ staff, none of whom had
the slightest technical back-
ground or any knowledge of the
code. Later he set up a dummy
address in Maine and gave them
General licenses, still with no
tests of any kind. Unfortunately,
this activity wasn’t unusual for the
period.

A few years later, when CB was
going strong and more people
started getting interested in ham
tickets, Dick Bash showed up with
a new way around the ham ex-
ams. Now, in a weekend of short-
term memaorization, one could be
virtually guaranteed a ticket. Dick
would sell you exact copies of the
FCC code and written exams and
then coach you in how to pass
without actually knowing any-
thing. | personally know many Ex-
tra Class hams who couldn't pass
a General Class code test if their
lives depended on it. They
Bashed their way to Extra. Some
of these are particularly sanctimo-
nious about the code today.

Once the FCC spoiled Bash's
game with their VEC tests, the ball
was in another court. Now | have
no doubt that there are many hon-
est VECs, but | know from my mail
and talking with hams at hamfests
that there are VECs who view this
position more as one of opportuni-
ty than of service. The FCC is still
trying to sort out how many thou-
sand Extra Class licenses were
sold by Puerto Rican VECs. I've
recently heard of large scale li-
censes-for-cash deals in New
York, New Jersey, California, Col-
orado and a few other areas.

Yet, despite what appears to be
the widespread buying of ham li-
censes with no code or written
tests, we still have virtually no
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ham growth—0.8% for the last
year.

When you put things in that per-
spective, it isn’t particularly sur-
prising that a high percentage of
today's hams would go into com-
plete panic at the slightest sug-
gestion of a re-examination by the
FCC. And that's what | ran into
when | made the suggestion, even
in jest. They had the tar heating up
for me in case | attended any ham-
fests.

When the ARRL proposed to
the FCC in 1963 that 90% of the
hams be re-examined in order to
maintain their voice privileges on
the HF bands, the mere proposal
of re-examination stopped ama-
teur growth instantly. It so terror-
ized tens of thousands of hams
that they sold their ham stations at
fire-sale prices. This, in turn, put
95% of the ham manufacturers
and B85% of the dealers out of
business within two years.

Incentive Licensing, as the pro-
posal amusingly was called, was a
killer. It was an incentive of
sorts—either you get re-examined
by the FCC or you get off the air on
voice. That's an incentive, right?
Well, it was to the thousands of
hams who didn’t know the code
and believed they'd never be able
to learn it.

Sure, a few hams who were
given their tickets by friends have
taken the time to learn the code
and even some theory. One of my
73 editors told me how a friend
had forced a ham license on him
several years before. Eventually
he got interested in repeaters and
this encouraged him to start learn-
ing theory. He never did learn the
code, though he wrote and edited
many ham technical books.

So here we are today, arquing
about a no-code license, some-
thing we've always had. We're
talking about offering the no-
coders our UHF bands. We man-
age to forget that Canada has had
just such a license available for
several years, and so far only
about 100 Canadians have both-
ered to go for it. Sure, let's go the
ARRL’s proposed route, reinvent
an unwanted license, and bet the
farm on it.

If you take a look at the Callbook
list of licenses you'll find that
about 42% are Novice and Tech-
nician, and that’s no-code. You
don’t even have to know all of the
Morse characters to pass the 5
wpm test, as we showed clearly in
a 73 article. Of the 58% with Gen-
eral or higher licenses, what per-
centage would you say actually
passed valid ham exams? By the
time we rule out gifts from friends,
the Bashers and VEC cash licens-
es, what have we left? Well, we
have the shambles our bands are
in today. And we have a wide-
spread lack of technical knowl-
edge. We also have almost com-
pletely lost our ability as a group to

design or build innovative equip-
ment. I'm having to turn to Japan,
Australia, England and Germany
to get simple construction project
articles for 73.

Could 20% of today's US ama-
teurs pass a 13 wpm code test?
How much would you bet on it?
Should we come to grips with this
reality and go back to the "'50s sys-
tem where perhaps half of all new
hams were fraudulently given
their licenses? Should we go back
to the last period of ham growth
and put Dick Bash back in busi-
ness selling the word-for-word
ham exams and running weekend
crash classes? Or should we sell
VEC licenses and let them recoup
the cost by selling ham exams?
The first two systems worked
best, the VEC sales haven't man-
aged to provide any significant
growth. No, the old license-your-
wife, license-your-friends system
brought us the most growth. The
problem with that system was that
it stopped with the Tech license,
resulting in almost half the li-
censees never getting any further,
even after 30 years.

What about the golden old days
of amateur radio, was it better
then? As far as the code was con-
cerned, yes. In the '30s you actu-
ally had to be able to copy the
code at 13-per to get a ham li
cense. The theory? Well, no.
There we had the ARRL License
Manual, an almost word-for-word
key to the FCC exams. A high per-
centage of the hams of yesteryear
memorized their way to their tick-
ets. Alas, memorization like that
lasts for only a few days and is
gone—forever. Any college stu-
dent will verify that for you, in case
you've managed to forget that fact
of life.

To look at the long term, we've
always had a tiny handful of doers
and a large contingent of watch-
ers. As a ham publisher over the
last 40 years, I've had the privi-
lege of knowing most of the doers
personally. When | was a kid on
roller skates in Brooklyn in the
"30s | visited every active ham |
heard on the air. There weren't
many hams then, so it wasn't all
that difficult. | found that hardly
any of them had more than a
vague understanding of radio the-
ory, even as simple as it was in
those days. | found one ham had
built his own receiver, and he was
looked upon as a technical wizard
by the others.

| did the same as everyone
else—| memorized the theory and
got my ticket. But it wasn't until |
went through the Navy technical
schools in 1943 that | actually be-
gan to understand the basics of
electricity.

I've tried asking some fairly sim-
ple technical questions during my
talks at ham conventions to see

how many in the audience under-
stand them. I'd estimate maybe
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2% of the hams understand
enough theory to get up and try to
teach even a Novice class.

When we were handing out
ham tickets on street corners, so
to speak, we had 11% annual
growth and we found that we were
attracting youngsters. 80% of the
newcomers were youngsters. We
also found that for some reason
the hamming experience influ-
enced their lives, since 80% of
them went on to high-tech ca-
reers.

The Bash system, since it cost
money, knocked out most of the
kids and brought us older hams,
but only about 10% as many as
we were getting by giving away
licenses. The VEC tickets-for-
cash put licenses out of the range
for most kids, further driving up
the average ham age.

Well, what do you think we
ought to do next? Shall we go the
ARRL route and relive the Canadi-
an fiasco? Shall we go back to the
'30s system and make everyone
actually pass a code test? The
code was more important then,
since 90% of all ham activity was
on CW. Phone rigs were just too
eroensive for most hams.

One of the first ham phone
transmitters put on the market
(around 1939) was the National
600. It sold new for about $25,000
in today's dollarettes. The flood of
war surplus drove ham equipment
prices down in the late '40s, so |
was able to buy a used 600" in
1947 for a fifth of the original price,
one of my better ham investments.

Considering the above per-
spectives, please let me know if
you have any proposals which
might tend to get amateur radio
some growth.

Those Pesky Minorities

Amateur radio in America, for
all its facade of internationalism
and pretense of being a world fra-
ternity, has been primarily a
closed White community. Oh, it's
been open to women, but not on
an equal basis. And it's never
been congenial for Blacks or His-
panics. It's almost getting time to
start thinking about what this
means to the future of amateur
radio, and even to America.

As one of the few hobbies capa-
ble of interesting youngsters
in high tech careers, amateur
radio has a responsibility to
our country—to the world, actual-
ly. The projections are that
by 2000, one-third of our college
students will be Black and Hispan-
ic. Are we going to make sure that
few of these kids go into technical
colleges by continuing to freeze
them out of amateur radio?
The end result will be even fewer
American engineers, technicians
and scientists. And that means
a guaranteed lower national
income as technology blos-
soms in Asia and Europe, leaving

us further and further behind.

| mentioned in a recent editorial
how few minorities we have in our
hobby. | rarely see a Black at a
hamfest. Some of our Puerto Ri-
can hams come to Dayton, but
that's about it. How many Hispan-
ic hams do you see at the big Dal-
las hamfest every year? How
many at Miami?

If America was able to keep up
with the rest of the world in tech-
nology while keeping women and
minorities out of amateur radio,
we could just excuse what we're
doing as another manifestation of
good old American red-neckism.
We're a bunch of good ol' boys
and we're going to keep out the
riff-raff.

Women belong in the ham club
auxiliary. We need 'em to bring
the coffee and doughnuts.
They're too dumb to be able to
understand a technical talk, right?
Well, that's what | see as an al-
most universal American ham atti-
tude. And, unfortunately, women
seem to go along with this without
a whimper.

Oh, there are a few belligerent
women who attack every imag-
ined slight to women, usually do-
ing more harm than good. Wom-
en's Libbers has gotten to be an
epithet. Being nasty as a way of
breaking stereotypes doesn't help
much. What we need are more
shining examples.

| know there are some fantastic
women in amateur radio. Every
now and then | meet one at a ham-
fest or a club meeting where I'm
talking. Some clubs are even
proud to have such a woman. But
let me ask you this, when's the
last time you read an article in a
ham magazine about a woman
ham who has accomplished any-
thing significant? Come on, fellas,
let’s put some light in the dark-
ness—let's see some promotion
of your good examples. And that
holds for women and all of our mi-
norities.

Martin Jue (MFJ) visited us with
his chief engineer, Steve. Steve
Pau KF5C is an Extra Class ham
and comes from Malaysia—Sa-
bah, to be exact. Sabah 9M6 is a
beautiful country, one you should
make an effort to visit. You aren’t
going to find a more friendly coun-
try. We've had quite an influx of
Asians in recent years. You've
read about how their children are
running circles around American
children in school, mainly be-
cause their parents have been
pushing them to be well educated,
while ours have been busy watch-
ing Lucy reruns, Johnny and
Oprah.

Over half of the American col-
lege graduates today are foreign
students, and that holds for our
technical colleges, too. This
wouldn't be so bad if this meant
we had to build more colleges, but
the problem is that our colleges
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are failing right and left. Several
have failed around my area just in
the last year! So we have fewer
and fewer colleges and more and
more foreign students in the ones
we have. It's almost enough 1o
make a person think. Even a ham.
Could we be doing something
wrong?

A recent letter from an old ham
friend was critical of the League
for not having any minorities on its
board of directors. No Blacks. No
Hispanics. And only one woman!
Tsk. No, I'm not going to trash the
League because they so accu-
rately represent our hobby in this
respect—represent the actuality,
not the utopia.

Heck, until fairly recently it was
impossible for a Jew to get on the
board. | remember when the first
Jew was elected and was referred
to as a Hymie by the other board
members. That was only about
twenty years ago. Now there are
four Jewish directors.

Okay, I've laid out a problem for
you. We're doing amateur radio
and our country a disservice by
excluding minorities. What can
we do to change this? Sure, |
could tell you what | think, but it's
time for you to do some thinking,
some problem solving. You tell
me. Write to me. Fax me. Send me
ARRL messages. What do you
propose?

One way to solve a problem is to
look for some place in the world
where that same problem, or a
similar one, has been solved suc-
cessfully. This has been my ap-
proach to coming up with solu-
tions to such miseries as welfare. |
looked for a parallel situation
where a group of people were des-
perately poor and needed to start
a whole new life. | found a fine
example of this in another coun-
try, an example which | think could
be transplanted to America quite
successfully and break the whole
welfare system apart. The money
we'd save just by solving this
mess would largely cure the
deficit—at least until Congress
could cook up some other ways to
spend the saved money.

So—what do you suggest? Do
you know of any ham clubs who
have welcomed Blacks or Hispan-
ics? | don't remember seeing any
pictures of such a club crossing
my desk—despite my repeated
requests for same. Lacking any
communications to the contrary,
it's easy to assume that few, if
any, ham clubs are even modestly
integrated.

With more and more Americans
being minorities, we're painting
our hobby into a smaller and
smaller corner by ruling these
groups out as candidates. Tell me
again how you don't agree with
me 100%—and then tell me why.

Still More Grousing
We're in a technological age,

and that means communications,
and that means frequencies. Not
only are we well into a techno-
logical age, it's only going to get
more high tech. Just look at the
changes in the last few years—
telephones so complicated we
have to be retrained to use them
after every coffee break. Fax in
almost every office, spewing out
letters and reports all day long.
We have to cope with computer
bulletin boards, data networks like
CompuServe, police radar and
cellular radio.

Satellite dishes in back of a
million homes. Cable TV bringing
in 100 channels of garbage—
garbage which the average
youngster is watching 52 hours a
day, by the way. The average fam-
ily is watching 112 hours a day! Is
it any wonder so few know how to
read, are able to find the US on a
map, or know who won the Civil
War? Or that only 7% of high
school graduates can even hope
to be able to cope with a technical
college?

Parents, with the TV on all day,
no longer have an opportunity to
talk with their kids, so they get
almost zero of what we used to
call family education. Kids aren't
encouraged and helped in their
school work by parents, other
than Asian immigrant parents.
They aren't being taught values,
goals, how to cope with growing
up, how to cope with drugs such
as alcohol, nicotine, pot, uppers,
downers and so on.

Is it any wonder in this age of
kids left to drift—kids who are be-
ing graduated from high school
with so little education that many
can't read—that something as
complex as amateur radio, a tech-
nical hobby, seems an impossible
goal?

As | see it, we have a choice; we
can maintain our high stan-
dards. . .and lose amateur radio,
or we can try to change the coun-
try, to educate parents and get
them to turn off their TV sets for a
few hours a week. Like any other
bad habit, not talking with one’s
kids comes about as a resuit. No
one means to neglect their kids,
but it's just easier right now to
watch the Today Show, the
evening news, Tonight. So we put
off talking with the kids until to-
morrow, and tomorrow. This,
faster than you think, turns into
years and one day you notice
you've got a big problem. By then
it's too late to establish a rapport,
so you're stuck with the mess
you've made of your kid's life.

Some parents almost wake up
to what's happened when they go
to their kid's funeral—drunk driv-
ing, or another crack death. Oth-
ers are more fortunate and only
have a teenage pregnancy prob-
lem, which quickly converts them
to the pro-choice religion. The ob-
vious response is to get mad atthe
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kids, not ourselves. After all, we
meant well. It's just that we were
too busy.

Your kids into heavy metal?
Probably, unless you've spent
some time introducing them to
classical music. We're into the
largest move into classical music
in history, courtesy of the compact
disc. Millions of people in their 30s
who used to buy rock LPs are now
buying classical CDs. Indeed, |'ve
published a guide to classical mu-
sic which has been immensely
popular. That's all fine for getting
kids interested in better music,
but it still doesn’t give parents any
more time to talk with their kids.
And that means our job of attract-
ing youngsters to amateur radio
isn't any easier.

If we're going to have a prayer
of holding frequencies, we've got
to use them, and that means we
need more hams. The reason we
haven't used 220 is that we
haven't really needed it for any-
thing. 2m has more than enough
room in 99% of the country
room to spare—and if we didn't
have a tacit agreement that every
ham has a right to his own re-
peater channel, we'd have no
problem even in Southern Califor-
nia. 95% of the repeaters there
are unused 95% of the time—just
like everywhere else. A small
group of repeaters handle most of
the action.

450 in So. Cal is ""full"—why?
Private, protected frequencies
for every repeater link, repeat-
er and remote base, that's why.
The actual use is pitiful. Virtually
every link on 450 could be moved
to 10 GHz and all put on one
freq with directional dish anten-
nas, and with no interference.
Instead we have repeater wars
and mounting legal battles over
who has the rnight to coordinate
these almost totlally wasted chan-
nels. Quick, graduate more
lawyers.

We have 500 MHz going 100%
to waste on 10 GHz. Some
99.96% of our total frequency al-
locations are totally unused. If you
were an FCC commissioner, what
would be your reaction to this?
Here we have what is obviously a
dying hobby, something used
99.99% to entertain a dwindling
group of crotchety old men who
are using about 0.04% of a des-
perately needed national re-
source.

We've got high definition TV,
improved mobile and personal
communications—probably via
satellites in the wings—as fast as
the Japanese can perfect the new
systems for us.

Yes, there was a time when
the hobby was needed as a re-
source for the country. It was a
way to get youngsters interested
in electronics so they would self-
educate themselves and thus be
of value in case of war. Today few

hams go beyond memorizing the
expected questions and writing
down the answers. The rest just
pay off a VEC and walk away
clean. The military would have to
start from zero to train 99% of to-
day’'s young hams—either of
them.

When we went into WWII we
had about 50,000 licensed
amateurs. 80% of those, 40,000,
went into the military and were of
enormous value. | joined the Navy
and found my teachers in the
Navy electronics schools were, al-
most without exception, hams.
The schools, by the way, were
superb.

WWIl was largely won by our
development of radar. It was
certainly shortened enormously.
| know because | was there using
it. | was able to guide my sub-
marine, The USS Drum, SS-228,
right through the middle
of Japanese troop convoys on
the surface in the middle of
the night, keeping track of every
troop ship for aiming our torpe-
does and every escort for avoid-
ance. They hadn't a clue just
where we were as we sunk ships
right and left.

One could make a very good
case that our amateurs contribut-
ed most significantly to the win-
ning of that war,

That's in the past. | doubt if one
ham youngster in a hundred
(if there are a hundred) would
be of much value lo today's
military. Amateur radio is so far
behind both military and commer-
cial communications and elec-
tronics that hams today would
have to start from zero. We're still
sending messages by hand key at
around 10 wpm while the world is
Zipping along at 56 K—and speed-
ing up.

The tech age is here—commer-
cially. We hams are still radio
relaying with hand keys, send-
ing hey, how are you messages
by the hundreds. | got a nice
birthday message via the Re-
lay League traffic network, sent
two days before my birthday
and delivered ten days after;
came from Connecticut. Great
message handling system for
1989, eh?

In the meanwhile the Japanese
are working on voice compres-
sion systems which digitally com-
press the voice down to an effec-
tive five hertz bandwidth. The RI-
AA fuss over DAT tape may have
reached your consciousness. A
DAT tape will hold two hours of
extraordinary hi-fi digital sound. If
we digitize the phonemes, we can
store 18 months of voice on the
same tape. Do we have the poten-
tial for setting up voice channels
every 10 Hz on 20m—that's
100 per kHz—35,000 channels?
We have about 150,000 ac-
tive hams, so that's about five
per channel. We can live

78 73 Amateur Radio = October, 1989

with crowding like that.

Is it time yet to speed up our
packet system from the present
casual 1.2K to 56K? This is pretty
standard for commercial work—
that's about three thousand words
per second. If you can read
300 words per minute, you'd
be able to keep up with your reag-
ing ability by sending 1/10 second
messages every minute, This
would allow up to 600 QSOs
on every channel. Of course,
we can only type at around 30
words per minute, so we'd be bad-
ly input bound. We'd type for ten
minutes, send it in 1/10th sec-
ond—read it for a minute—and so
on. Ho hum.

Perhaps, like SSTV, we'll start
putting our stuff on disk or tape
and sending previously written
(archive) material. That'll make us
work more like a newspaper,
spending most of our time writing
things to send. | ran into this prob-
lem with RTTY back in 1948, forty
years ago. We used punched tape
then, but we found we had to

paste together rolls of it and feed it
through the reader to keep up with

our printers. 60 words per minute
calls for very fast typing, but is
slow reading. So I'd keep rolls of
tape with punched stuff I'd previ-
ously written at hand and feed it
into my tape reader while | was
punching my answers to the last
transmission. When my prepared
tapes were sent, I'd rip off my new
tape and feed it through. It was
hectic, but fun.

Unfortunately, after a couple of
contacts with someone to whom
I'd sent all my material—now
what? It's exasperating to sit there
and watch your page while a hunt
and peck typist finds each letter
on his keyboard and sends it at
more like ten words per minute
than 60. You sure can get all over
your RTTY enthusiasm fast after a
few of these turkeys.

The RTTY data burnout prob-
lem is very similar to that with
SSTV. Watching the same old
slides over and over from the chap
you've contacted is a killer. Hey,
I've already seen your shack, your
XYL and the harmonics. Yes, I've
seen your dog. Now what? 73,
right?

Well, if | ever get the time to
geton RTTY, I'm loaded now. I've
got around 70 computer disks
packed with materials |I've written.
Heh, heh! With only a little editing,
| can take my articles, editorials
and letters and have them ready
to keep someone reading for a
week after a five minute contact.
Well, | could if we'd get our
speeds up. At 1200 baud I'd be
sending for a week. Heck, it's all
automatic, so why not? No, I'd
never get any second contacts
with anyone, but the first would
sure be a zinger! | could run
through a whole box of paper for
them. Get your hard disks ready,

I've got about 30 MB ready to
dump on you.

Which brings me back to our
need to get amateur radio grow-
ing—with kids. We need it to keep
from losing our hobby. America
needs it to keep from losing even
more technology to Japan. Our
kids need it if they're going to be
able to cope with the world of
2000. We're talking technology at
every turn—communications, nu-
merical control of machinery, au-
tomation and robots, computers
on almost every desk in offices
and doing the nitty gritty work for
most businesses.

If we're going to attract kids
we've got to come to grips with
the fact that what we're doing
now has failed—totally. We're
down about 54% in newcomers
into amateur radio in the last four
years, rapidly heading toward ex-
tinction.

Yes, if we could get parents to
get their heads out of the family
TV set and start giving their kids
some help, some encourage-
ment, get them excited about
learning instead of being saturat-
ed with TV, heavy metal rock and
the almost inevitable (now) experi-
mentation with increasingly lethal
drugs, so what else is there to do?
We might be able to con today’'s
kids into learning the code the way
we had to fifty years ago—before
TV. Until you figure some way to
retrain parents, we either have to
change our ideas and come o
grips with the real world, or we're
out of here.

| do have some hopes of bring-
ing about a major change in our
educational system, with an eight-
year course in the fundamentals
of electronics, one which goes to
lengths to get kids interested in
hamming. But that's not going to
happen next week.

Incentive licensing destroyed
the whole infrastructure of school
radio clubs which brought us 80%
of our hams. The sooner you can
get your local schools to work with
your ham club to get new radio
clubs started, the sooner we'll
start at least having a chance at
rebuilding our hobby. In the mean-
while, either we find a way to sell
the product or we're out of bus-
INESS.

Oops, There Goes Six!

It's beginning to look like a feed-
ing frenzy as commercial inter-
ests, their juices up over the
ease with which the FCC lopped
off 40% of our 220 band for
UPS, are going after more ham
bands.

There's an announcement in
Broadcasting magazine (tnx
WAA4ZID) that Lawrence Tighe
K2JIA, who owns WRNJ in Hack-
ettstown, New Jersey, has pro-
posed that the 50-54 MHz ham
band be made a new FM broad-
cast band. Thanks, Larry. i



here 1S the next generation Repeater

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.
New!! RS-232 Option for repeater

control using modem or TNC.

MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastermw real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® /-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

FAX: #5083737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (508) 372-3442

NO TUNERS!

* Easily hidden « Install Fast » Fixad or Portable «

There's & 20 meter antennn with real DX Puach

' hidden ia this picture. You can't see it, and your
tam  neighbors can't elther. Bur it works DX barefoot
(5 -+ AT e anyway., How about a low profile 80'40/30 1n-
R _,H_= » ot bander? Ora 2 element monchander for the siic?

- b . e All eassly i1 the pocketbook—-Priced 529 50 598,
: Work DX without telling the ncighbors
Infopack $1 AntennasWest

R, Provo, UT 84605 (BO1) 373-8425

s
IC-32AT ICOM

* New Dual Band HT
* AX-138-174 MHz
440-450 MHz
e TX-140-150 MHz
440-450 MHz
e 5 Watts QOutput on Both Bands
¢ Full Duplex & 20 Memories

| Box S0062-

"SATELLITE %8

o
cCiTY %

-‘r“r " Carwm v atione e e P

National 1-800-426-2891

; am? N6KW QSL Cards NO RESISTORS)
Eﬁhggﬁ:m&ugaeﬂmm " The finest QSL Cards at reasonable prices. NO COMPROMISE!

Basic Cards, map cards, cartoon cards, photo
cards and more. Your idea converted to ink or
use standard designs. 747 ink colors, any card
stock. Photos b/w or beautiful color. Have cards
that fit your style. FREE SAMPLES - postage

appreciated.

KW Litho - Dept. 73
(817)332-3658

PO. Box 17390
Ft. Worth, TX 76102

OUR EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALLUSFORAFREECATALOGUE.

*See raview in Ocl. 73,1984 *Sepl, 73,1985 March 73, 1886
CO, Dec. 1588
BILALCOMPANY "mm_
137 Manchester Drive T
Florissant, Colorado 80816 el
(719) 6870650

Minnesota

CIRCLE 42 ON READER SERVICE CARD

*TEMPORARY PRICE REDUCTION

|

YAESUO

FT1-712

* 49 Memories
e Dual VFQ's

* HF including 6 M

* 26 Memones
* All Mode

12581 Central Ave., Mpls, MN 55434

* DTFM Storage
* Lights—Bells—
Whistles

Satellite City

*TPR for Oct. $53%

e UHF 35 W

* Tone-Encode Standard
» C8 Mic

Local 1-612-754-1200 State 1-800-328-8322, Ext 176
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HF Packet Tuning Aid

Spot-on tuning every time!

by John Reed W610J

he avid HF packeteer eventually devel-

ops a sixth sense for correct tuning on
these bands. Most newcomers, however,
have trouble tuning properly even using a
commercial tuning indicator. Such was the
case with me and my AEA PK-64 with the
HFM-64 bargraph tunming indicator. This
ISn’t surprising, as the setting is critical; for
HF packet you have to tune to within 10-20
Hz of the center frequency.

Use Your Ears

An off-frequency station on an HF packet
channel sounds distinctly different from
properly-tuned stations. With this in mind, I
developed a packet signal synthesizer that
contains the proper frequency components to
use as a tuning aid.

This project began with this general idea,
and the resulting device is very effective.
Tuning is a snap, and you can optimize it
within the needed Hertz. The circuit is sim-
ple, and you can buy every part, even the
pre-drilled/solder-ring circuit board, at Ra-
dio Shack.

How It Works

Refer to the block diagram in Figure 1.
A square-wave timer provides the space
tone (typically 2,310 Hz), and a diode
switch makes the necessary 200 Hz frequen-
cy shift keying for the mark tone. A second
square-wave timer keys the switch at 35 Hz
to simulate packet keying. This is followed

output for the audible comparison. The
assembly includes controls to adjust the
radio output amplitude and the level of the
synthesized packet signal to the phones or
speaker.

For CW applications, the 35 Hz tone
switches off to leave only the space frequen-
cy, which is also the PK-64 Morse filter fre-
quency. Zero-beating the radio CW signal to
the filter frequency gives you much improved
automatic Morse decoding.

Circuit Details

See the schematic in Figure 2. One section
of a 556 IC dual timer makes the space/mark
square wave. Cl, R1, and R2 make up the
related space frequency time constant, with
R2, the 10k{) potentiometer, providing fre-
quency trim. R1 is the value used to get 2,310
Hz, the HFM-64 space frequency. You can
change this resistor for other space frequen-
cies. For example, add 10k for 1,800 Hz.

Switching in C2 makes the lower mark
frequency, the series 50kQQ R3 potentiometer

Number 24 on your Feedback card

Photo A. Component layout on the HF packet
tuning aid board.

changing the reactance enough for the fine
trim. The C2 value 1s for the HFM-64 2110
Hz mark tone. Change C2 for other mark
frequencies. For example, add another 470
pF capacitor for 1,600 Hz (assuming 1,800
Hz space tone). Two IN914 diodes switch
C2. Biased off for the space tone, they are
switched on for the mark tone by switching
transistor Q1.

The 556 IC second section makes the
square wave used to switch between the space
and mark tones, the 1-MX time constant po-
tentiometer R4 providing a range of a few
cycles to several hundred. Experimentally
selected, the 35 Hz keying rate sounded most
like the nominal packet signal. The PK-64
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Fig. 2. Schematic diagram of the HF packet tuning aid.
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Morse function 1s accomplished with a me-
chanical switch that disables the modulation,
leaving only the space tone.

A typical active op-amp filters the timer
square-wave output, and RS allows you to
adjust the peak response frequency. The
500Q2 potentiometer is the lowest Radio
Shack stock value; a 1002 value is more
appropniate. The filter output and the radio
signal combine to drive the output audio am-
plifier through level control potentiometers
and series resistors. This resistive network
prevents the tuning aid signals from feeding
back into the data controller.

Alignment

For this, you need an accurate space/mark
frequency reference. It's ideal to use a signal
generator with a frequency counter. You can,
however, also get signals from the data con-
troller. The PK-64 has a software calibrate
mode by which you can transmit both space
and mark frequencies over the mike output
lead. A counter permits reading the frequen-
cies directly off the screen. A third, less accu-
rate method, derives the tones from a CW
signal on the radio. This assumes your radio
has a digital readout accuracy of 50 Hz or
better.

Calibrate the space tone by placing the
Morse switch in the open position to leave
only the single tone, and then connecting the
reference tone to the radio input. You then
compare the two combined audible tones,
using the phones or speaker and adjusting the
trim potentiometer R1 to zero-beat the tones.
To switch to the mark tone, turn Q1 on tem-
porarily, with a 500€2 resistor connected be-
tween the 12 V supply and the open Morse
switch (2.2kQ2 junction). Mark reference
comparison is made by adjusting R3 for zero-
beat of the tones.

Op amp frequency adjustment is best made
with an oscilloscope. Adjust RS to equalize
the space and mark tone amplitudes. Switch-
ing transients should be barely perceptible.

Photo B. Front panel of the tuning aid.

An oscilloscope, however, isn’t essential.
You can make a fair adjustment by first turn-
ing R4 for minimum switching frequency
(3-4 Hz), and then adjusting RS for equal
audible space/mark tones.

The switching frequency is not particularly
critical. You can increase the frequency by
adjusting R4 until the sound is definitely less
like that of the nominal packet signal, and
then lower the frequency a bit.

Easy To Use

Just tune the HF rig to a packet signal.
If, when you turn up the synthesized sig-
nal, you get a tone pair similar to the received
packet signal, you know you're dead-on!
In just a few moments, that long-distance
packet text will start scrolling across your
monitor. . . &

John W6IOJ, a ham since 1933, has con-
tributed to amateur publications since 1941,
His career in R&D included radar develop-
ment at MIT during WWII. John holds 10
patents and has written many construction
articles on UHF transmitters. Since his re-
tirement, his hobbies include abstract paint-
ing. For more info on his article, please write
to John ar 770 La Buena Tierra, Santa Bar-
bara CA93111.

PARTS LIST

C1 0.01 yF, metal film RS 272-1051
Cc2 0.001 pF, for 2,110 Hz mark tone, disc ceramic RS 272-126

0.001 yF plus 470 pF for 1,600-Hz mark tone RS 272-125
C3,C4,C5 0.1 uyF, metal film RS 272-1053
D1,D2 1N914 RS 276-1122
Q1 MPS 3904 RS 276-2016
Q2 MPS 2222A RS 276-2009
R1 10k{1 potentiometer RS 271-218
R2 27k() for 2,310 Hz space tone

27k, plus 10k for 1,800-Hz space lone
R3 50k() potentiometer RS 271-219
R4 1MQ2 potentiometer RS 271-229
R5 50012 potentiometer RS 271-226
R6, R7 5k) panel potentiometer RS 271-1740
U1 556 dual timer RS 276-1728
U2 741 operational ampilifier RS 276-007
PC board 3% x 2% inch RS 276-168
IC sockets 14- and B-pin RS 276-1999 and 276-1995
Fixed resistors are Ya-walt, 5% unless otherwise noted.

The performance of your
system depends upon the
antenna it drives.

Drive A Winner - Hustler.

Yes, please send infor-

mation on your line of amateur
antennas to:

MAME

ADDHESS

cITY STATE ZIP

One Newltronics Place
Mineral Walls, Taxas 76067
(B17) 325-1386

A N @ . . . . . .

CIRCLE 269 ON READER SERVICE CARD
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Number 25 on your Feedback card

NEew probucTts

Compiled by Linda Reneau

KENWOOD USA CORPORATION

Kenwood's new compact FM
transceivers are now available.
They run 50 watts, and feature 20
memory channels, DTMF micro-
phone with control functions, re-
mote control head accessory, and
a bright amber LCD display. You
can control the radio with the 16-
key TouchTone, multi-function
microphone. On the TM-231A,
coverage is extended 2 meter
(136-174 MHz receive) for MARS

and CAP, with modifiable transmit
range. The TM-431A covers 450
MHz (35W) and the TM-531A cov-
ers 1200 MHz (10W).

Suggested retail prices: TM-
231A, $460; TM-431A, $470; TM-
531A, $570. Options include the
digital voice recorder and the RC-
20 remote controller. Kenwood
USA Corporation, 2201 E.
Dominguez Street, Long Beach
CA 90810. (213) 639-4200.

ProbucT OF THE MIONTH

THE WILL-BURT COMPANY/TMD SERIES 700 MASTS

TMD, a division of the employee-owned Will-Burt Company,
has a new line of pneumatic telescoping antenna masts especial-
ly designed for amateur radio. With this mast, you can quickly
retract your antenna for service or esthetic concealment, support
on-silte emergency communications, and set up for mobile and
DXpedition operation. Fast set-up and teardown, and minimum
effort.

Pricing begins at $2600 for the TMD 8-30-768, nested height
7'-9", extended height 30', and weight 170 Ibs. The Series 700
masts are free-standing, made of heat-treated aluminum alloy
tubes (five sections) with stainless steel fasteners, with all exteri-
or surfaces anodized and sealed. Keyed tubes maintain position,
and each mast section and non-locking collar has low-friction
synthetic bearings. For more specifications and model informa-
tion, write or call TMD, PO Box 900, Orrville OH 44667-0900.
(216) 682-7015. Or circle Reader Service No. 201.

CORRECTION: THE CHALLENGER DX-V

In the description of last
month’'s Product of the Month,
the Challenger DX-V from G.A.P.
Antenna Products, Inc., there is
an error. The Challenger, made of
aluminum and stainless steel,
weighs only 15 pounds—not 50
pounds. We apologize for this
error and any inconvenience it
may have caused you.

Please see the September
iIssue for more information on this
unique, elevated G.A.P. launch
antenna, or contact G.A.P. Anten-
na Products, Inc., 6010 Bldg. J,
North Old Dixie Hwy., Vero Beach
FL 32967, (407) 388-2905. Or cir-
cle Reader Service No. 209.
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Shure SmartAmp™
RF amplifiers are de-
signed to inexpen-
sively boost transmit-
ter output power and
range of low-power,
two-way radios. The
mobile SmartAmp in-
corporates protection
SHURE BROTHERS INCORPORATED  circuitry with LED in-

dicators for RF over-
drive, high VSWR, and thermal overload. In shutdown, the input from
the transmitter bypasses the amp circuitry and goes directly to the
antenna output.

Other SmartAmp features include fused supply voltage leads, a mas-
sive aluminum case, heat sink, and rugged construction. SmartAmps
come in different frequency ranges and power ratings, FCC Type Ac-
cepted. Prices range from $435 to $777. Shure Brothers Incorporated,
Customer Service Department, 222 Hartrey Avenue, Evanston IL
60202-3696. (312) 866-2553. Or circle Reader Service No. 202.

: CONTACT EAST

A complete assort-
ment of tools for ser-
vicing computer sys-
tems, personal com-
puters, terminals, and
printers is available
from Contact East™.
This Computer & Pe-
ripherals Service Kit
contains a complete
assortment of smaller
nutdrivers, hexdriv-
ers, and wrenches, RS-232 cable tools, a duplex outlet tester, a key cap
puller, IC inserter/extractors, and reversible retaining ring pliers.

Over 40 tools, a small parts storage box, and optional test equipment
fit into the black Cordura case. The case also features a document
pocket, and two other pockets, with flaps and Velcro fasteners. Model
#47-ZCD-B is $275. Contact East, 335 Willow Street South, PO Box 786,
No. Andover MA 01845. (508) 682-2000. Or circle Reader Service No. 203.




continued from p. 59

W

on neper m
pee soveRess B |3 h (A P LiTHURNIA [
7 st oweemm |56 "m . "1\ 0 LATUIA
ASCENS 108 1 D& : \ ® ESTOMIA
D09 GOUGH 1S . el ~ ' . (L
F CAvTFI IS - rm L 2 BELIJE :
ZK1 N Ccook 15 |2 u3 — ~ g 5T CHRist |
i 1 - e .-._‘—llllr-__._._._ ik -
2Kl & COOK IS I kL7 H':' f e BRLUME | ][]
e AE o E  CANADA il
Fif TOELALS Felh " FUISTFAL | A
S P | : LOFD HME 15]
4 OWTH 15 0 —t— — | MM nORFOLE 15 |
L8  KERMADEC 1S |1 | U4 0. ¢ O D o ¥ vy 2 2 -2 K91 CHRISTINS. 15
ZLY  HULCKLARND I3 e xe : : L nli H T | 5 : E R e
PP PRRAGLRY (L] WOZ HELLISH REEF| [
25 s AFRICA 7 I | Fect e |[ oiocts | NNEEN[ o] waz wiLis as |
s, BRI 39 aut|Lot 400 Brg  ZW0 Deg 5.R 1693 GT B, NERRECAE | . DR S
T3 MAMIBIA Long ~-175.0 Digt Q110 M £ 5 OM% GHT B MACRRIF 1S
- - =
18 SHO of T Lore 4 12724 1719 GRAT ard Pariy Mo 2 AMGLIILLA
s '“"*3 Time- GNT+12 MUF - 25 2 Hhz [
Ny L1

e o) IR [ 0oios = J_::iw--
Uppser Limit 20 < Mha
M d=Feoornt g O Mha Lot -fd 0 Deg

Long =17 U Deg
MF 3 B Mhx

Lower Limst 14 i Iz

=)

Figure 3. 24-hour propagation chart. This shows you the current time
and the MUF (Frequency vs. Time) for the pointer or country location
chosen on the DXCC map. From this you can determine propagation
conditions for the part of the world you want to work.

several times to reach this present minimum
standard.

The system clock must be set to GMT to get
the proper display on the maps. Station lati-
tude and longitude must be entered, as well as
the current solar flux (available from WWYV at
18 minutes after the hour). These settings are
retained in a default file for the next cold
startup.

What You Get

The main program is 150,067 bytes (Ver-
sion 1.3) in size. Also included are four files,
DXH1.LIB through DXH4.LIB. The Great Cir-
cle map creates file MAPxxxx (MAP4371 in
my case). There is also a mini system folder
that supplies Finder 5.3. The program is writ-
ten in a compiled BASIC, which probably ac-
counts for the large size. It also contains a lot
of data. Speed, in most cases, is more than
adequate for the purpose.

Good Points

The program delivers what it promises. |
really like the scroll bar with the guide selec-
tions on the right. This helps preselect where
to go in the list (see Figure 1). More programs
should do this. This program is much handier
to use than looking up the information in a
magazine or a book. The price is certainly a
bargain for what is delivered.

Suggestion

You can't locate a country by name to find

various MUF ranges.

out the callsign prefix. You have to scan the
prefix list. If you point and click on the map you
get the bearing, distance, etc., but not the
country or prefix. (Admittedly, this is a major
assignment and | do not consider it a faulit!)

A Bug

All large programs have faults or, perhaps,
‘“‘growing pains.'' | was first issued Version 1.1
to review and found a number of pro-
gram bugs. | alerted Randy Stegemeyer,
however, to my comments on these problems,
and he quickly issued me the updated Version
1.3. | am pleased to report that all but one
of the program bugs are gone in this latest
edition.

The remaining problem occurs when the
program first generates the Great Circle map
on my QTH. The program ““hangs’’ (stops run-
ning) when | use my QTH latitude (43.5) and
longitude (71.3), yet it worked fine using any
other numbers. My present solution isto use a
slightly different number (change by degree)
for longitude or latitude, and run again. Randy
is looking for a way to correct this problem.

Drawbacks

Any use of desk accessories or playing
around with the window resize will screw
up the screen display. This is not a problem
with the program, but rather with the way that
the Mac system uses these features with
a BASIC program. The main menu provides
a manual RESeET resel selection to restore

Figure 4. MUF/Area map. You enter the upper frequency limit, midpoint
frequency, and lower frequency limit, in MHz. The program makes 735
calculations for locations spaced evenly over the map display, showing

the screen display when this happens.

| haven’t been able to try Multi Finder with
this program because of the limited size of my
computer. Anyone with a Mac SE will be able
to check this out.

None of the data is in revisable tables, so if
any of it changes the program will become
obsolete. This is a problem only if the DXCC
country list or the Soviet Oblast’ data
changes.

Final Impressions

The only truly unpleasant problems | have
found are the use of desk accessories with the
program and the MUF/Area/GL problem. This
seems to be the type of program | would like to
have running in the background. However,
from the bugs found, | wouldn’t buy the pro-
gram for that purpose until | checked it out
with the author. None of the bugs are what |
would call serious because no loss of user
data is involved, except perhaps for the MUF/
Area/GL problem.

Oblast’ chasers will find the program very
useful.

The code practice works well if you need
practice on code groups. Its value to the pro-
gram should be considered as a nice little
extra touch, and not a reason for buying it.

For those of us who don't like to squint at
tables in a magazine and like to have the up-
to-the-minute DX forecasts using current solar
data, this program rates a place in your Mac
software library! i

Number 37 on your Feedback card

‘HamHELP

We are happy to provide Ham
Help listings free on a space avail-
able basis. To make our job easier
and to ensure that your listing is
correct, please lype or print your
request clearly, double spaced,
on a full (82" x 11") sheet of pa-
per. Use upper- and lower-case
letters where appropriate. Also,

Regency HR-2B 2M transceiver. |  scan. | am willing to pay for a copy
will gladly pay for copying ex- or can copy and return originals.
pense and postage. Thank you.
: Manuel Varela XE3SEA David Maynard WA3EZN
Your Bulletin Board Calle 13-A #17 508 Southfield Drive
Prado Norte Maumee OH 43537

print numbers carefully—a 1, for
example, can be misread as the
letters | or i, or even the number 7.
Thank you for your cooperation.

Would someone please help
me? | need a diagram for a Clegg
Mark 3 2m transceiver and for a

Merida, Yuc. MEXICO

| need schematic or service In-
formation on a Regency monitor,
Model TML-1, and a Tennelec
Memoryscan scanner, Model MS-
1. | also need programming infor-
mation on the Tennelec Memory-

| need the manual and schemat-
ic for the EICO Signal Tracer Mod-

el 147. | will pay for copy and
postage, or will copy and return.

John Woehrle WEKV

151 Monroe Dr.

Palo Alto CA 94306
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Number 26 on your Feedback card

The Quickchanger

This makes mixed-mode/band operation a breeze.

by Howard E. Cann KASMRX

hen I was bitten by the

packet bug, I bought an
AEA PK-64 TNC to use with my
C-64 computer. Soon I discovered
that, in order to switch from HF to
VHF, I had to plug and unplug
radios, mikes, and wires. A real
hassle!

Time and Labor Saver
To solve the problem, I designed

an interface. When TNC shopping,
don't be wowed by the advertis-
ing—read the small print care-
fully to find hidden costs for extras
that are actually required items.
With a happy purchase, you'll
be off to a good start with the
challenges and rewards of packet
radio! &

and built the Quickchanger, an in-
teface box that lets you switch
a single mike, a TNC, a phone
patch, and two speakers, all to either HF,
VHEF, or off. This is done with the row of six
three-position DPDT toggles on its front
panel.

Parts for the Box

I bought a 4" x 2" x 5" metal box to hold
the Quickchanger, along with six DPDT
mini-switches, various mike jacks, and RCA
jacks to fit my microphones. See Figures 1
and 2 for the schematic, and the front and
back panel control and connector placement.
Be sure to use shielded audio cable both in-
side and outside the unit,

The upper position for all six switches is
for VHF, the lower position for HF, and the
center position i1s *‘off.”” To go from VHF
packet to HF packet, flip the two packet
switches to the lower position, then change
the parameter on the TNC to HF. To go to
voice, switch the two PK switches to the cen-
ter (*‘off’") position, and flip the mike switch
to the either HF or VHF.

The only problem with the Quickchanger is
some distortion in the audio when using the
processor in the transceiver. You could easily
fix this with filtering capacitors. (I didn't
bother modifying mine since I don’t use the
processor.)

Mode Changing’s a Snap!

Now, in an instant, I can switch modes and
radios quickly and check for DX easily. In
fact, my DX count on packet is headed to-
ward the CC mark with the help of the
Quickchanger.

You need only a mike connector to start
operating the AEA PK-64, but some TNCs
need accessory software, connectors, and
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The KASMRX Quickchanger.

Parts List

14" x2" x 5" metal box

6 DPDT mini-switches, center “‘off"
3 chassis-mount mike jacks

5 RCA chassis jacks and plugs

1 headphone jack

2 shielded mike cables

1 shielded audio cable

Howard Cann KAIMRX has been
involved in radiocommunica-
tions for 30 vears, but finally
decided to get his ham ticket when he was
a mussionary in the Caribbean, because
that was a more reliable link than the
telephone! He currently works as a build-
ing contractor. He is also an emergency
communications coordinator for Somer-
set County in Maryland. His oiher interest
include boating and flying. You can write
to him ar Route I, Box 146, Westover MD
21871.

HEADPHONE JACK
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Figure 2. Front and back panel of the Quickchanger, showing port and control placement.



1990
CALLBOOKS

THE QSL BOOK!

Extending a 69 year tradition, we bring you
three new Callbooks for 1990 with more
features than ever before,

The 1990 North American Callbook lists the
calls, names, and address information for
over 500,000 licensed radio amateurs in alil
countries of North America, from Panama
to Canada including Greenland, Bermuda,
and the Caribbean islands plus Hawaii and
the U.S. possessions.

The new 1990 International Callbook lists
500,000 licensed radio amateurs in the
countries outside North America. It covers
South America, Europe, Africa, Asia, and
the Pacific area (exclusive of Hawaii and the
U.5. possessions).

The 1990 Callbook Supplement will be pub-
lished June 1, 1990, with thousands of new
licenses, address changes, and call sign
changes received over the preceding six
months. This single Supplement will update
both the North American and International
Calibooks.

Every active amateur needs the Callbook!
Fully updated and Iloaded with extra
features, the new 1990 Callbooks will be
published December 1, 1989. Order now for
early delivery when these [atest Callbook are
available. See your dealer or order directly
from the publisher.

oNorth American Callbook
incl, shipping within USA $31.00
incl. shipping to foreign countries 37.00

O International Callbook
incl. shipping within USA $33.00
incl. shipping to foreign countries 39.00

O Callbook Supplement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER
0 Both N.A. & International Callbooks

incl. shipping within USA $61.00
incl. shipping to foreign countries 71.00

® ok & ok ke ok W W W W R

Illinois residents please add 61:% tax.
All payments must be in U.S. funds.

e 2llbook =

Dept. Q
925 Sherwood Dr., Box 247
* Lake Bluff, IL 60044, USA

Tel: (312) 234-6600 -IEZI [:H:'J

CIRCLE 31 ON READER SERVICE CARD

! PacComm e 3652 West Cypress Street ® Tampa. Florida 33607 f
! Please send O PC-320 0O TNC-320 0O More Information 0O FREE Catalog :
: Name = i Catl =
} Address = = |
| State _ Zip _ e Exp Date I
: |
i |

The HF5B “Butterfly”™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters

but not performance.
« No lossy traps; full
element radiates on
all bands.
e Turnswith TV

rotor
- 1‘9 ibs.

PC-320 features . .. |
® Dual modems for optimal VHF and HF operation s2 o 9 95
e Appears as regular PC serial port (COM 1-4) - operates with
any terminal program just like an external TNC
e Dual Powered - operates from PC or external power. Contin- TNC-320... ‘1 94-95

ues complete operation even when the PC is turned off! (Wired & Tested / 1 Year Warranty)

* Personal Message System- the most advanced personal mail- For complete info & specilications
box available. . included at no extra charge

® Displays on-screen HF tuning indicator and simulated LEDs'. Major Credit Cards Accepied!

MONEY BACK GUARANTEE! Add 54 00 shipping handhng per order FL residents add 6% sales lax
Major Credil Card give number, expiration and signature FAX B13-872-8696

® Advanced Technology

oo mCC(),m ® Enduring Value

[ PC=320 / TNC=320 corrssEl os

Announcing the next gen-
eration of packet controllers
for the serious operator!

The new inboard PC-320
(shown), is designed to work
with all PC/XT, PC/AT, and
Tandy 1000 series compu-
ters. The TNC-320 outboard
controller offers many of the
same high quality features!

PC-320

Call {8131 874-2080 To QOrder Call
Toll Free: 1-800-223-3511

CIRCLE 152 ON READER SERVICE CARD

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
ail muitiband designs
of comparable size!

Model HF6V

=B0. 40. 30. 20 15 and 10 melers
automanc bandswiiching

*Add-on ki for 17 and 12 meters
avadabie now

26 it 1all

Model HF2V

=[lesigned for the low-band DXer
s Automatic bandswitching on B0 and
40 melers
*Add-on unils for 160 and 30 or 20
melars

=32 lest 1all - may be 1op loaded for
afgtong bandwidih

For more information see your
dealer or writ= for a free brochure

. BUTTERNUT ELECTRONICS CO.
‘3‘9 405 East Market, Lockhart, TX 78644
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Uncle Wayne’'s Bookshelf ;

Aw right, a 'ready! NOW, the popular electronics and amateur radio books you 've 1K
been hounding poor old Uncle Wayne for are here! Now you can build up your e
hamshack library with these soft-cover favorites. . .

P22 = The Packet Radio
Handbook

by Jonathan I.. Mayo KR3IT
an excellemt piece of work.

Well worth reading for both the
expenienced and the new packa
teer . . the defimbive guide (o ama-
teur packe! operation.

—{rwyn Reedy WIBEL

Omly $14.95

03C09 » Shortwave
Clandestine Confidential

by Gerry L. Dexter
Fascinating reading —new book
covers all clandestine broadeast-
ing, country by country—tells fre-
juencics, other unpublished infor-
mation—spy —insurgents— freedom
fighters—rebel —anarchost radio—
secret radio—covers all. Current
publication. ¥4 pages. $8.95

ANATEOR
RADIO

T w—

01B65 = The Beginner's
Handbook of Amateur
Radio—2nd Editon
by Clay Laster
Combines theory and practice in an
easy-to-understand format, and
provides information for choosing
and installing radio reccivers and
rapsmiliers., aniennas. ransims-
sion lines, and test equipment. 4N
pages. 191 illustrations.  $16.95

10MO12 » Map Library
Includes:

by Radio Amaieur Callbook Inc.

| Prefix Map of the world 4-color 40° x 2B°

I Map ol North America 4-color 30" § 358"
| Great Cirele Chart of the World 4-color 30" x 35°
| World Atlas 4-color 20 pages

$12.00

ARRL BOOKS

I 1A422 = Antlennas

by John Kraus, W8JK
Covers antenna theory and design.
Assumes soime mathematical back-

ground m algebra. Clearly written
with explanatory diagrams. Well-
suited for seif-study and training
programs. $59.95

(15C52 = Forrest Mimms'
Circuit Scrapbook Il

by Forrest M. Mimms, 111
From the articles in this book you
will learn how-to information that
will enable you 1o experiment with
MOSFET. analog and digital cir-
cuits, laser diodes, and opro elec-
tronics! $19.95

1P = 44 Power Supplies
for Your Electronic Project
by Robert J. Traister and
Jonaithan . Mayo
The book s writicn af the basic
level. perfect for the beginner, The
reader 15 given cnough clectronic
theory 10 understand the concepts
cxplained throughout the book

$15.95
|0W020 » N6RJ Original 2nd
Op by Jim Rafferty N6RJ

A new edition in un ensy-1o-use
“wheel™" format. Simply dial the
prefix and insiantly hive available
Beam headings., Continent wdentifi-
cations, Zone wenfication, Posial

(P22 » The World Ham Net
Directory

by Mike Witkowski
New —second edition now over
6l net Listings. This book iniro-
duces the special imerest ham radio
networks and shows vou when and
where yvou can tune them in. $9.95

(121342 « The Digital Novice

by Jim Grubbs KOEI
Your guide to the fascinating
worlds of communication that have
just opened for thousands of uma
teur radio operators. Now you can
learn about everything from Morse
code to the latest in packet radio

(5A55 = Easy-up Antennas
for Radio Listeners and

Hams by Edward M. Noll
Would vou like o leamn how to

construct low-cosl, casy-lo-crect
antennas” Easv-up Anremaas wall

help vou do pust that $16.95
01040 = DX Power:
Effective Techniques for

Radio Amateurs
by Eugene B, Tilton KSRSG
256 pages, 10 illustrations.
$10.00

(2C30 » The Commodore
Ham’s Companion

by Jim Grubbs K9ET
160 pages of uscful information on
selecting a Commadore compater
for the ham shack, where 1o find
specisiized programs, the Com-
modore-packe! conncction, and
more! §9.95

05C25 = Basic AC Circuits
by Stanley R. Fulton/
John Rawlins
A step by siep approach for the
beginning student, technician, or
engineer. Covers concepis, lerms,
and mathematics required 1o under-
stand AC circuit problems in an
easy toread formt

rates, and more $3.95 | wechnology $8.95 $24.95

Six Pius Exciting Amateur Radio Fiction Books | Ar226 » Operating An ARRL License Manual AR(477 » Low Band DXing
Amateur Radio Station Beginning with Tune in the World | This book shows vou how to meet
ARSS » SOSAtMidnight . ........cocvvinvnennnn.. $ 5.00 | This booklet is designed to answer | with Ham Radio for the Novice and | the challenges of the differem
ARSOI3 « CQGhostShip ........... KTy T o ot § s.pp | 'he basic questions the beginmer | progressing through the critically | forms of 160, B0, and 40 mcser

ARS0201 » DX Brings Danger

ARS03 * Death Valley QTH.. ..

ARS(4E » Grand Canyon QSO

AR5064 » Murder by QRM., . ..

ARI"Q‘E'E.I“'ETWM“"M. +1F‘+!l!lilﬂf++ilu5lm

AR + Antenna
Impedance Matching
by Wilfred N. Caron

For the advanced amateur . antenna
design engineer. and techmoman.
This s probably the most compre-
hensive book ever wniien on the
use of Smith Charns in solving
impedance matching problems.
$15.00

ARO453 » FCC Rule Book
Invaluable as a study guide for the
regulatory material found on the
exams and as a handy reference.
$5.00

AR2197 = Data Book

This handy reference 1s a valuable
ad 0 the RF dessign engineer.
technician, radio smateor, and ex-
perimenter. Commoaly used 1a-
bles. charis, and those hard-to-re-
member formulas are found in thas
one source. $12.00

ARA34I » Interference
Handbook

This 250-page book is written from

un RF] sleuth’s perspective and 15 a

diary of his experience in solving

interference problems. $12.00
AROI » Tune in the World
Book only. $12.00

ARI662 » ARRL 1989
Handbook

The 1200-page sixty-sixth edition

contains over 2 100 tables. figures,

gnd charis. The Handbool is

packed with componem dats and
constroction amcles $21.040

ARM02 = Solid State
Design

Solid Stare Design is chock full of
good, basic information—
circuit designs and their applica-
tions, and descriptions of receiyv-
ers. transmifiers, power supplies,
and test equipment. $12.00

ARG5S » ARRAL Antenna
Book

The ARRL Amtenna Book repre-
sents the besi and most highly re-
garded information on antenng fun-
damentals. transmission lines,
design. and construction of wire
antennas, Si18.00

ARI1086 » ARRL Operating
Manual

The ARRL Operating Manual 15
pocked with information on how 1o
make the best use of your station,
imcluding: imterfacing home com-
puters, OSCAR, VHF-UHF, con-
testing. $15.00

ARI250 = Log Book—

Spiral $1.50

may have. Eguipment. ani¢nnas,
and procedures are covered. $1.00

AR2286 # First Steps in

Radio by Doug DeMaw WIFB
Sernies of QST articles. You will
find basic explunations of circuit
cummponents: See these components
assembled mto practical ¢ircuits
and sec how the circuits make up
your rado gear 5500

ARMKTI » Transmission
Line Transformers

by Dr. Jerry Sevick
This book covers types of wind-
ings, core matenials, fractional-ra-
tio windings, efficiences.
multiwinding and serial transform-
érs. baluns, limitations at high

impedance levels and test equip-
ment. $10.00

AR(OI%4 » Antenna
Compendium

Materials an verticals. gquads,
loops, Yagis. reduced site anten-
nas., baluns, Smith Chans. Amen-
na polarization, and other interest-
ing subjects. $10.00

ARLEE » W1FB's Antenna
Motebook
by Doug DeMaw WIFB
Tells how 1o get the best perform-
ance out of unobirusive wire anien-
nas and verticals and how o baid
tuner and SWR bridges. $5.00

acclaimed ARRL License Manual
serics for the Technician through
Extra Class, you will find passing
each exum element a snap! There
are accurate text explanations of
the material covered along with
FCC question pools and answer

keys.

AR{DI43 = Technician/
General Class License
Manual $5.00

ARO166 « Advanced Class
License Manual $5.00

AR239] = Extra Class
License Manual $X.00

ARO410 » Yagi Antenna
Design

Ham Radiv published a series of

articles on Yagis. The material
from these articles that |5 presented
here was polished and expanded by
D, Lawson, $15.00

AR207} = Novice Antenna
Notebook

Novices will learn. among other

thungs. how aniennas operate. and

what governs their effectivencss

for short- and long-distance com-

munication. $5.00

ARO237T » ARRL Repeater
Directory 1989-1990

Thas edition s 14% larger and in-
cludes over 475 beacons covering
frequencies from 14 MHz 0 24
GHez. You'll also find over 13,300
regular repeater listings and over
2200 digipeaters. $5.00

AR2083 » Complete DX'er

by Bob Locker WIKNI
You'll learn how to hanl DX and
how 10 obtain hard-to-get QSL
cards. $10.00

propagation with cffective anten-
nas, egquipment, and operating
strulegics. $10.00

AR2030 » Your Gateway to
Packet Radio

Filled with information for all ama-

teurs. this book 1ells everything

you need 1o know about this popu-

lar new mode: how to get started.

equipment you need, and more.
$10.00

ARO3R0 » Tune in the World
with Ham Radio Kit

Fune in the World with Ham Radio
has put the fun back imo leaming
what Amateur Radio s all about.
Also included is two C-90 tape cas-
settes. One lape teaches the code,
the uther provides practice,

$15.00

AR2ZIT| = Hints and Kinks

You are sure to find the answer to
that tricky problem that has been
bothering vou. ldeas for setting up
your gear for comfortable and effi-
Cienl operation. $5.00

AR2I03 = Satellite
Anthology

You'll find the latest information
0o OSCARs 91through 13 as well as
the RS satcllites. Information on
the use of digital modes. racking.
antennas, RUDAK, microcomput-
er, and more! 55.00

AROMG » Satellite
Experimenters Handbook
Under one cover is what the Ama-
teur Rado Operator needs 1o know
wn order o commumcate through
OSCAR satcllnes 510.00

U1CH = Master Handbook
of 1001 Circuits—

Solid-State Edition

by Kendall Webster Sessions
With this outstanding reference in
hand. electronics hobbyists and
professionals will never have o
scarch for schematics again. Com-
pletely updated, the book s thor-
oughly indexed and all 1001 cir-
custs are clearly udlustrated. 4.24)
pages $19.95 solt cover

(05H24 = Radio Handbook,
23rd Edition
Wiltiam 1. Chrr WoSAL
This book is filled with 840 puges
of everything you wanted to know
about radio communication. You
will get an indepth study of AC/DC
fundamentals. SSB. antennas, am-
plifiers, power supplies, and more
$29.95 hard cover only

O3R0O) » World Press
Services Frequencies
(RTTY)

by Thomas Harrington
WROMVY

A comprehensive manual covering

Radioteletype news monitoring—

contains all information—anienna,

receivers, terminal wunils, plus
three extensive frequency lists

Covers 65 World Press Services

broadcasting n English. ""The

Onginal Press Book "' B4 pages

$8.95

OSEO3 = First Book of

Modemn Electronics Fun

Projects

Edited by Art Salsberg

Looking lor a way to have fun,
increase your fechnical expertise,
and spve money—all at the same
time? This unique compendium,
chock-full of projects, will show
vou how. $19.95

U5C63 » Commodore 64

Troubleshooting &

Repair Guide

by Robert . Brenner

Thes book will gesde vou siep by
sticp through the complexinies of
making simple repairs to your
Commodore 64 £19.95

05C 16 = C64/128 Programs
for Amateur Radio &
Electronics by Joseph Carr
The clectronmics hobbyist, pro-
grammer. engineer. and lechnician
will emoy the ask-onented pro-
grams for amateur radho and elec-
tromics in thas book $14.95




JSEDD = Solid-State Projects
You Can Build

by Rudolf F. Graf’

George J. Whalen
Have you scarched for challenging
innovative projects, imaginatively
designed and skillfully debugged to
stimulate vour own creative think-
ing” If 5o, this book was written for
you'! $10.95

O3R02 = ATTY Today

by Dave Ingram K4TW]
The new and only up-to-date RT-
TY book in existence. Covers all
facets of RTTY—RTTY and Home
Computers—most comprehensive
RTTY gude ever published. Fully
illustrated. A must for RTTY fans.
112 pages. $8.95

(M54 » GGTE Morse Tutor

Floppy disk for IBM PC. XT. AT.
and compatibles. Learn the Inter-
national Morse code or improve
your capabilities, One diskette will
take you from beginner through ex-
tra class in casy sclf-paced lessons.
Standard or Farnsworth mode.
Code speeds from | to over 100
words per minute. $20.00

02C30 = The Commodore
Ham's Companion

by Jim Grubbs K9ET
|60 pages of useful information on
selecting 1 Commodore computer
for the ham shack, where to find
specialized programs. the Com-
modore-packet connection, and
| more! $9.95

05SES3 = ABC's of Electronics
by Earl Jacob Waters
Written for anyone wanling to
learn the basics of electromes., this
15 a comprehensive . well illustrated
look at the fundamentals of elec-
tronics and electronic applications.
$12.95

(5519 « Shortwave Radio
Listening with the Experts
by Gerry L. Dexter
Do you sit for long hours in front of
a radio receiver listening to faint
sounds and noises” Then you're a
SWleror DXer, and you can prob-
ably use some help $21.95

10A343 = All About Cubical
Quad Antennas

by William Orr WESAL/
Stuart Cowan W2ILX
The “Classic™ on Quad design.
theory, construction, operation.
New feed and matching systems.
New data, $9.95

10A344 = The Radio Amateur
Antenna Handbook

by Willigm Orr WESAL/

Stuart Cowan W2LX

Yagi beam theory, construction.
operation. Wire beams. SWR
curves. Matching systems. A
“‘must” for serious DXers. $11.95

10A346 » Simple, Low-cost
Wire Antennas for Radio
Amateurs
by William Orr W6SAL/
Stuart Cowan W2LX
All New! Low-cost, mult-band an-
icnnas. imexpensive beams. “'In-
visible'” antennas for hams in
“tough’’ locations! New dara,
$11.95

10A342 = All About Verticle
Antennas
by William Orr WoSAL/
Stuart Cowan W2LX
Effective, low-cost verticals 10-
160 m. -DX, multiband; compact
verticals for small spaces; ground-
ing ., test equipment, hightening.
$10.95

10A347 = All About VHF
Amateur Radio
by William Orr W65SAI
DX propagation, VHF Yagi and
Quad beams, repeaters and how
they work, OSCAR satellites and
how to use them. $11.95

05738 » The 555 Timer
Applications Sourcebook
with i

by Howard M. Beriin

This book s about the 555 timer. It

will show you how to use it by itself

and with other solid state devices,

$9.95
(V11 = The Basic Guide to
VHF/UHF Ham Radio
by Edward M. Noll

This book provides a first rate in-
troduction to life on the 2.6 and
1.25 meter bands as well as 23, 33,
and 70 CM. $6.95

* Basic Electricity/
Electronics
by Robert R. Manville
In this basic electncity/electronics
series of textbooks, a modern pro-
grammed format is used to present
the material in a logical and easy-
to-understand way.
OSED1 = Vol. 1 introduces the stu-
dent to the basic concepts of circuit
fundamentals. $11.95
0SED2 » Vol. 2 (How AC/DC
Circuits Work) This volume builds
on the basics. It gives detailed in-
formation on series and parallcl
circuits; effects on inductance, ca-
pacitance. and transformer action.
$11.95

(5E94 » Crash Course in
Electronics Technology

by Louis E. Frenzel Jr.
With a proven format of pro-
grammed instruction, this book
teaches you the basics of electncnty
and electronics in a step-by-step,

easy-to-understand fashion.
$21.95

01B033 » Talk To The World:
Getting Started in Amateur
Radio by James P. Dux K3JD
and Morton Kevser NIMK
Provides information and practical
tips on obtaining a novice license.
Authors ke the mystery out of
technical and procedural aspects of
ham radio. $14.95

O5ES1 » One Evening
Electronics Projects

by Calvin R. Graf and
Richard 5. Goss
16 projects that can be assembled m
a simple home workshop, a voltage
detector, solid-state telephone bell,
a transistor sudio amplifier, and 13
others. This is an easy to under-
stand, empoyable guide to complet-
ng basic clectronicy projects—

with just one eveming's work.
$8.75

OEWET = Weather Satellite
Handbook

by Dr. Ralph E. Tagpart
Dro. Taggarn has written this book
o serve both experienced amateur
satellite enthusiast and the new-
comer. Amateur weather satellite
activity represents a unigue blend
of interests encompassing electron-
ics, meterology, and astronau-
tics $16.95

05P67 = Mastering Packet

Radio: The Hands-on

Guide

by Dave Ingram K4TW]

Packet radio s the hotiest, most
rapidly expanding arca of amatcur
communications. Written for the
amateur enthusiast, mastering
Packer Radio will put you on the
cutting edge of this digial commu-
nications revolution. $12.95

TRANSMITTER
HUNTING

EADED DAsiC TN
FINTHMN G SdMF LI D

01TOl = Transmitter
Hunting: Radio Direction
Finding Simplified
by Joseph D, Moell K#OV
and Thomas N, Curlee
WBeUZZ
136 pages, 248 illustrations.
$17.95

ISD00S = Shortwave
Directory (5th Edition)
by Bob Grove
Now recognized as the standard of
reference for North American
shortway listeners, this DXer's
bible 15 crammed with up-to-date,
accurate frequency and user infor-
mation from 10 KHz to 30 MHz.
$14.95

155003 = Communications
Sateliites (3rd Edtion)

by Larry Van Horn
Includes chapters on channeliza-
tion band plans. transponder iden-
tification, imernational satellites,
even a hustory of earth satellite de-
velopment. $11.95

03504 = The Hidden Signals
on Satellite TV

by Thomas P. Harringion
and Bob Cooper Jr.
New book shows and tells how 1o
tune in the many thousands of Tele-
phone, Data, Telex, Teletype, Fac-
simile Signals on most of the TV
Satellites, covers equipment,
hookups, where to ne. Only book
covering these secret signals on the
satcilites, plus all subcarniers, 234
pages. $19.95

06557 = 1989 Passport to
Worid Band Radio

by International Broadcasting
Services, Lid.

You can have the world at your
fingertps. You'll get the latest sia-
tion and time grids, the 1989

Buyer's Guide and more. 416
pages. $14.95

THE WORLD_$4.00
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CODE TAPES
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et on Genesis and The Siickler. People who have givem up on other code courses
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How can the World’s Best DX Map cost only $4.007 Obvi-
ously, a serious blunder which you should take advantage of
before we discover it. This is the only world map in black
and white so you can color in the countries as you work them!
Further, it has almost all of the official IARU 400 countries
on it, which no other map at any price has.

i

ATTN: Uncle Wayne
Forest Road
Hancock, NH 03449

AMATEUR
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*-------------1

Uncle Wayne's Bookshelf Order Form

. You may order by mail, telephone, fax, or our Bulletin Board. All payments are to be in US
funds. Please add $2.50 for shipping and handling for all orders. Allow 3 weeks for delivery.

item #

Title

Qty.

Price

Total

73T05  “Genesis™ $5.95
5 wpm—This is the beginning
tape, taking you through the 26 let-
ters, 10 numbers, and nccessary
punctuation, complete with prac-
tice every sicp of the way. The ease
of learning gives confidence cven
to the faint of heart.

T3TI3 “‘Back Breaker' $5.95
13+ wpm—Code groups again, at
a brisk 13+ wpm so you'll be real-
Iy at ease when you sit down in
front of a steely-eved volunieer ex-
aminer who starls sending you
plain language at only 13 per.
You'll need this extra martin to
overcome the sheer panic universal
in most test situations. You've
come this far, so don’t get code shy
now!

T3TO6 **The Stickler™  $5.95
6+ wpm—This is the praciice tape
for those who survived the 5 wpm
tapc. and it's also the tape for the
Novice and Technician licenses. It
i comprised of one solid hour of
code. Characters are sent a1 13
wpm and spaced at 5 wpm. Code
groups are entirely random charac-
lers sent in groups of five—defi-
nitely not memonizabie!

73T20 *“*Courageous™  $5.95
204+ wpm—Congratulations!
Okay. the challenge of code is
what’s gotten you this far, so don’t

]
Name

Shipping

B Street

TOTAL

B City

State

Zip

TOTALS

quit now, Go for the Extra class I

license. We send the code faster
than 20 per. It’s like wearing lead
weights on your feet when you run;

vou'll wonder why the examiner is il

sending so slowly!

[JAE COMC [CVISA [ICheck/Money Order

j Card #

Expiration Date

Mail: 73 Magazine, Attn. Uncle Wayne, Forest Road, Hancock, NH 03449

h----------------_-----------J

Telephone: (603) 525-4201

FAX: (603) 525-4423
Bulletin Board: (603) 525-4438 g

2.50
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PECIAL EVENTS

Ham Doings Around the World

CHICAGO IL
OCT 1

The Chicago ARC will hold its
semi-annual Open House be-
tween 12 noon and 5 PM local
time. Live demonstrations of
equipment will be shown by ex-
perts. Dean: (312) 869-HAMS or
George, (312) 545-3622.

ROME GA
OCT 1

The Coosa Valley ARC will
sponsor its Hamfest at the Rome
Civic Center. Free admission.
Camper parking available, but no
hookups. Tables $6, outside
spaces $3. Amateur exams begin
at 8 AM. Reservations requested
but walk-ins accepted. T.J. Free-
man NC4G 26 Conn St., SE,
Home GA 30161, (404) 232-2830.

HAMMOND IN
OCT 1

The Lake County ARC will
sponsor its annual Hamfest at the
Hammond National Guard Ar-
mory. Free parking. Limited ta-
bles $5 ea. Admission $3.50. VE
testing with novices free and walk-
ins welcome. Overnight accom-
modations close by. Talk-in on the
Lake County ARC repeater at
147.00 or 146.52 Simplex. Ken
Brown WDI9HYF, 918 Chippewa,
Crown Point IN 46307. (219) 663-
5035.

YONKERS NY
OCT1

Yonkers ARC is holding its Ham
Fair at the Yonkers Municipal
Parking Garage. Sellers: $8 per
space, bring own table. No ad-
vance registration. Buyers: $4 ad-
mission, under 12 free. Talk-in on
146.865/R or 440.15/R, 146.52.
Y.A.R.C., PO Box 378, Centuck
Station, Yonkers NY 10710. Or
call John Costa at (914) 963-1021
or (914) 969-6548.

ROCK HILL SC
OCT 1

The York County ARC will spon-
sor its Hamfest at Joslyn Park.
Talk-in: 146.43/147.03. York Co.
ARS, PO Box 4141 CRS, Rock Hill
SC 29731.

SPRINGFIELD OH
OCT 1

The Independent Radio Assoc.
will be holding its seventh annual
Hamfest at the Clark County Fair-
grounds. All vendor and swap
meet activities are indoors. Ad-
mission is $3 advance, $4 at door.
Under 12 free. Tables $7 ad-
vance, $8 at opening. Talk-in on
145.45/R and 224.26/R. Indepen-
dent Radio Assoc., PO Box 523,
Springfield OH 45501 or call

Steve Klipfel KABQCS at (513)
882-6521.

BILOXI MS
OCT 7-8
The annual ham/swapfest
sponsored by the Mississippi
Coast ARA is to be held at the
Point Cadet Plaza. Free admis-
sion. Talk-in is on 146.13/73. Ed-
ward L. Byrd KASVFU, 18316 Lan-
don Rd, Gulfport MS 39503. (601)
832-3249.

WARRINGTON PA
OCT 7-8

Mt. Airy VHF ARC Pack Rats
invite all amateurs and friends to
the 13th Annual Mid-Atlantic VHF
conference at the Warrington Mo-
tor Lodge. Also, come to the 18th
Annual Hamatama, Sunday at the
Bucks County Drive-In Theatre.
Advance registration is $5, $6 at
the door including conference.
Flea market is $5 per person, $7
per carload. Selling spaces $6
each. Pat Cawthorne WB3DNI,
(215) 672-52889.

HUNTINGTON IN
OCT8

The Huntington County ARS is
sponsoring its annual Hamfest at
the PAL Club. Free parking.
Handicap accessible. Admission
$3.50 advance, $4 al door. 8-fi.
tables $5 each. Talk-in on
146.085/.685 and 448.975/
443.975. Jim Covey KC9GX, 1752
Kocher St., Huntington IN 46750

PORTLANDCT
OCT 10
The Middlesex ARS an-
nounces their ARRL/VE FCC Ili-
cense examination session the
United Methodist Church. Ed
Kerns KN8Y, (203) 342-3400.

SYRACUSE NY
OCT 14

The Radio Amateurs of Greater
Syracuse will hold their 34th Ham-
fest at the New York State Fair-
grounds. Outdoor flea-market set-
up $3. Indoor flea-market set-up
$7 ($6 if paid before Oct. 7th). Ad-
mission $4 before Oct. 1; $5 at the
gate, age 16 and under free.
Checks payable to “RAGS." Pre-
register for FCC exams with SASE
by Oct. 7th; write Attn: Exams,
“"RAGS’"', Box 88, Liverpool NY
13088. For more info call Ed Swi-
atlowski WA2URK, (315) 487~
3417 or Viv Douglas WA2PUU,
(315) 469-0590.

WEST PALM BEACH FL
OCT 14-15
The Palm Beach County Ham-
fest will be sponsored by the Palm
Beach Repeater Assoc. at the
West Palm Beach Fairgrounds.
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Advance admission is $4, $5 at
the door. Talk-in (input/output)
147.765/.165. Send SASE to:
From HAMFEST, P.O. Box 461,
Lake Worth FL 33460.

WAUKESHA Wi
OCT 15

The Kettle Moraine RAC Inc.
will hold its annual Ham/Comput-
er/Video Fest indoors at the
Waukesha County Exposition
Center from 7 AM-1 PM. New,
larger building. Tickets are $2 in
advance and $3 at the door. Re-
served tables are $3 for each 4'.
Reservations accepted until Oct.
11. KMRA Club, PO Box 411,
Waukesha WI 53187. Include
SASE with order.

COLUMBIA MD
OCT 15

The Columbia ARA announces
that its 13th annual CARA Ham
Fest will be held at the Howard
County (Maryland) Fair Grounds.
Admission $4 (spouses and chil-
dren free). Free parking. Indoor
tables $20 each for one to four
tables, $18 each for five or more.
Each table includes one admis-
sion. C.R. Whetstone WA3YOH,
211 Clarendon Ave., Baltimore
MD 21208, or call (301) 486-2609.

LIMA OH
OCT 15

The Northwest Ohio ARC will
hold their annual Hamfest at the
Allen County Fairgrounds. Camp-
ing (electricity $7). All night securi-
ty. Free parking. Advance admis-
sion is $3.50, $4 at the door. Table
reservations are $8 full, $4 half
table. Send checks 2 weeks in ad-
vance. Talk-in frequencies:
146.07/67: 147.63/03; 444.925:
449.925. For table reservations
contact WD8BND, PO Box 211,
Lima OH 45802. (419) 647-6513.
Handicap accessible.

QUEENS NY
OCT 14 (Rain Date OCT 22)

The Hall of Science ARC Ham-
fest will be held at the New York
Hall of Science parking lot.
Buyers $3, sellers $5 per space.
Talk-in 144.300 Simplex link;
223.600/R and 445.225/R. Steve
Greenbaum WB2KDG (evenings)
(718) 898-5599 or Phil Kubert
N2HYE (212) 777-8648. For VEC
info: Ann Fanelli WI2G, (718) 847-
0155.

WALL TOWNSHIP NJ
OCT 15

The Shore Area Ham & Com-
puter Fest will be held at the Al-
laire Expo Center (Allaire Airport),
sponsored by the Garden State
ARA, Jersey Shore ARS, Neptune
ARC and Ocean-Monmouth ARC.
Free parking. Admission: Outdoor
sellers $8 per 8' wide space (first
come basis). Indoors sellers $20
per table by reservation. Please
make check or money order
payable to Shore Area Ham and

Computer Fest, PO Box 635,
Eatontown NJ 07724. Buyers $4
advance, (tickets have two draw-
ing stubs), $5 at the door (one stub
only). Kids under age 12and XYLs
free. Talk-in: 145.110-600 KC2Q/
R.; Simplex 146.520. Fly-in fre-
quency: Unicom 123.0. Al Jack-
son NK20O, PO Box 635,
Eatontown NJ 07724. (201) 922-
8121.

SMITHFIELD NC
OCT 21

Triangle East ARA will hold its
1st Hamfest in the Smithfield
Moose Lodge. Admission $4 for
adults. Table and 2 chairs $6.
Talk-in on 146.88. Send SASE to
Triange East ARA, PO Box 255,
Smithfield NC 27577 or phone
W2AC (days) at (919) 553-4309;
KK4YP (nights) (919) 965-9577
5:30 PM-9:30 PM.

GRAY TN
OCT 21

The Ninth Annual Tri-Cities
Hamfest, sponsored by the
Kingsport, Bristol and Johnson
City Radio Clubs, will be held at
the Appalachian Fair Grounds. A
large drive-in indoor and outdoor
flea market space is available. RV
hookups. Admission $5. P.O. Box
3682 CRS, Johnson City TN
37602

BENSALEM PA
OCT 22

The Penn Wireless Assoc. is
sponsoring Tradefest '89 at the
Yezzi Field. Admission $3 each or
$7 per carload. Kids 12 and under
free. Spaces $5. Premium or
2x/3x wide spaces available
in advance. Talk-in: 146.52/
147.00+0.6. Steve: (215) 752-
1202. For advance tickets send
checks with SASE to PWA Trade-
fest ‘89, PO Box L-734, Lang-
horne PA 19047.

BROOKLYN PARK MN
OCT 28

Hamfest Minnesota & Comput-
er Expo, sponsored by the Twin
Cities FM Club, will be held at
Hennepin Technical College. Ex-
panded double-decker flea mar-
ket, guest speakers, plenty of
parking. Talk-in on 146.16/.76.
Tickets are $4 advance, $5 at the
door. Send SASE to Hamfest Min-
nesota & Computer Expo, PO Box
5598, Hopkins MN 55343. (612)
474-1529.

MARION OH
OCT 29

The Marion ARC will hold its
15th annual Heart of Ohio Ham-
fest at the Marion County Fair-
grounds Coliseum. Large parking
area. Advance tickets $3, $4 at
door. Tables $6. Check-in on
146.52 Simplex or 147.90/.30
repeater. For information, tickets
or tables contact Ed Margraff
KDBOC, 1989 Weiss Ave., Marion
OH 43302. (614) 382-2608.
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A CURE WAS FOUND
FOR THESE DISEASES

1. REFLECTED POWER-ITCH
2. KNOB-ITUS |
3. QRM-DEAFNESS pmiirealliEs
| <l. BUTTON-PHOBIA
5. SWITCH-CANKER
&. SUPER TUNER-BLUES
7. CROSS NEEDLE-EYES

K X XXX EXERXERX XXX
MAXCOM, INC. BOX 502, FT. LAUD., FL.33302

%AUTIJHATIG ANTENNA MATCHER ®

- ONE SHOT GUARANTEED TO LAST I

FOR ALL S.5.B8. RADIOS

AT LEAST FIVE YEARS!

* WAKCOM i § regiatered adesart and o ownad by Miicos e tronsi. s

305-523-6369 _J

THE BOTTOM LINE: "MAXCOM WODORKS"

CIRCLE 101 ON READER SERVICE CARD

‘ 108-1000 MHZ RADIO DIRECTION FINDING

New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks.
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz
to 1 GHz. Call or write for details.

Fj DOPPLER SYSTEMS, PO. Box 31819 (602) 488-9755

* Interference Location
* Stuck Microphones
 Cable TV Leaks

* ELT Search & Rescue

INC. phoenix, AZ 85046 FAX (602) 488-1295
EIHELE 15 ON READER SERVICE CARD

ASSOCIATED RADIO CALL 913-381-5900

8012 CONSER BOX 4327 FAX 913-648-3020

OVERLAND PARK, KANSAS 66204

EVERY DAY
A HAMFEST

WE’LL BUY
YOUR
EXTRA RIG
STATIONS -
ESTATES ETC.

BUY—SELL—TRADE

S
B

mammmmmmmmmm

AMIGA commodore
Z CHIPS—PARTS—UPGRADES (=

6576 $11.75 B364PAULAJ £56 95
6567 $1595 B3I62 [DEMSE) £56 95
6510 $10585 EITOFAT AGMNUS) $50 85
6581 $1095 8372 (AGNUSUPGRADE} $11350
FLA 1185 1. IKICESTART ROM 52985
ARD ] UPGRADE pacauilly 513950 BIBSIGARYIET18) L1725
801 ROMS 210,95 B520Al $17.85
AND MANY OTHERS
JUST OUT

The Newly Revised
Commaodore Diagnostician il

Ower 10,000 of the Disgnostician | sold world-magds
sfargds Tauffy cieps on @t Comemooore Q 5
rormoulers. 1548 | et

sfnciades OroRs relference F 5, Nl

SECTON, N0 D0 eSTRsy PRERAE TO
Ses the rave renew Of e DSSgnoshcan | n i S ANEEFTCA
Marcn B8 ssus of Computar Shopper Magarne

We also carry Ram/Simms testers, diagnostic evalua-
tors, cables and other exclusive new products for Com-
modore and IBM.

HVY DUTY CG4P/S $24.95)
The Send for our FREE catalog.
GRAPEVINE

GROUP 35 CHARLOTTE DRIVE

Iryc-. WESLEY HILLS, N.Y. 10977

FAX914-354-6696 914-354-4448 B00-292-7445

— Dealer Prices available. Mot
ﬂ Prices subject to change.

PC Slow Scan $149.95

A complete slow scan televison stabon for your
IBM PC or compatible. Send and receive images
inup to 10 shades of gray depending upon your
graphics card and printer,
Inchudes:
Demodulator  Modulator 75 Page Manual
Software Tutonal Cassefte

-iam transceiver PC with 640K Paralel P:.:rt I
Graphics Card  Tape Recorder Senal
SlowScanFormals: 8 1217233435 48

Software Systems Consulting
1303 S. Ola Vista

San Clemente, CA 92672
(714) 498-5784

CIRCLE 244 ON READER SERVICE CARD

Multiband AntennaPacks

EmergencyPacks contain
QRV All Band kink-proof wx-sealed
multi-band Dipole-V-Sloper antenna,
70 coax feedline, Quick Launch sys-
rem, rotproof dacrona support braid, 40-10 5
40 p Tech Manual. Complete. Ready

10T lomg
for Action. One person installs in 15 J?-fﬂ 589
mnuies, [afopack $1 loag

Add S10S & H
Fastest Antennas —
_in the Wesrt Antennashest
Box 50062-S. Provo, UT B4805 i801) 3738425

CIRCLE 90 ON READER SERVICE CARD

T o' I Model
W PORTA-BEAM ol
At last! A completely portable 2 meler three

aelement Delta loop beam, Easy 1o set up with

no small parts to lose. Low VSWRH over entire
$84.95 2 meterband. Gain equivalent 1o a 4-element
¥ ron Yag. All elemants and leed line with BNC
connactor store inside a 3 it boom. An ideal

m emaergency antenna, backpackable (18 oz ),
general held use with accessory mast. Monay

back d not fully satshied

Sisa | PO Box520011-S SUMMITEK
) SaltLake Coy, UT B4152 AM (BO1) 277-4205
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G5RV All-Band QuicKits™

Fast & E.I.'l! to Build

* Failsate visual instructons
* No measuring or cutting
* Evervthing included
* Finish anicnona in minules
Ouality Compenents
* Presoldered Coax Fimags
*  Kmkproof Quieflex wire
* Fally nsulated. wx sealed
so-corrode, low aowse denign
Fastest Antennas in the Wes

PC HF FACSIMILE 4.0 $99

* Double Size GSRV 85955
204 f1 160-10 Dipole

* Full Size G5RV L3494
102 ft 80-10 Dipale

= Half Saze G3RV £34058
3101 30-10 Dapale

* Qnaarter Soze GSRV L
M ft 20-10 Dapode

* Marcom Adapier kot 5 495

converts any Jipole to Marcom

* 2 Dacron 2508 line 51195

Lady Killer

.3 |AntennasWest' Lisncicues s
E w 801) 373-8425 Box 50062-5 ' :
‘E 'E CIRCLE 107 ON READER SERVICE CARD
g o
2 ¢
S T FE Say you saw itin 73!
o ' SOCETY®* |© E

2ENO RADIC
1-800-345-5686

YAESU

Software Systems Consulting
1303 S. Ola Vista, San Clemente, CA. 92672

(7F19)—PJO9B— S 78
CIRCLE 250 ON READER SERVICE CARD

| FPEcTAa - DIAFLAT

LS
auss aw

1" ., F
I;':'-'-":’;,'._ e —

NSIVA*Z13M*OdHd * "dIN » NISHVYT1* QOOMNIN » WODI » HITLSNH » LAYHOHSND

@

R-7000 Widespan Panadaptor

FT-4700RH
) ) SMALL SIZE, BIG HF PERFORMANCE DUAL BAND MOBILE
Panadaptor especially designed * 160-10 Meter Operation
. » 100 Watts Output * 50W on 2 Meters
for the R-7000 receiver. For use * Receive 100 kHz 10 33 MHz2 o A0W on 70 cm

« 55B, CW, AM (FM Optional)
» 26 Memories with Band Stacking Registers * Receive 140-174 MHz

with a standard scope. Variable
CALL TODAY 430-450 MHz CALL NOW!

span width from 1 to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cables, & 90 day
warranty. $349.95 Shipped. Pa.
res. add 6%.

O
ICOM_

.
GTI Electronics
RD1BOX 272
Lehighton, Pa. 18235 l
?] 7-386-4032 1C-3210 FT-212 RH 2METERMOBILE
: X DUAL BAND MOBILE = Optional Internal Digital Voice Recorder
Acts As “Answering Machine™
CIRCLE 326 ON READER SERVICE CARD s Receive 138-174 MHz = Full Duplex Operation e Receive 140-174 MHz
440-450 MHz = 20 Mamories = 45 Watts Qutput _
51000 MHz PREAMPLIFIERS * 25W on Both Bands Double Your Bands * 18 Memories, Compact Design

NF G P(1dB) $
WLAZ2OM® 2dB 15dB 0dBm 73
WLA21M 13 B 57
WLAZ2ZM 11 12 61

1] YAESU W

O
ICOM

WLA23M 22 12 87 FT-470
WLAZ4M 23 18 109 COMPACT 2M/TOCM
WLA25M 11 20 82 IC-32AT DUAL BAND FM
WLA26M 21 24 199 SUPER DUAL BAND FM HT o Simultanaoiss Reception

for S&H; "BW 1-500 MMz on Both Bands
* Up to 5 Watts Output

= 21 Memories on Each Band

= 5 Watts on Both Bands
* Receive 138-174 MHz

AEA « ALINCO » AMERITRON » ASTRON « B & W » BENCHER * BUTTERNUT

440-450 MHz * Built-in 10 Memory DTMF
* Stores Standard and Auto Dialer
Odd Offsets = Bullt-in CTCSS
PLUS MORE!
CALL TODAY

12 Glen Carran Circle ® Sparks, NV 89431

WILAM TECHNOLOGY, Div, of

(702) 331-7373
MasterCard » VISA « Discover = COD

WI-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA. N.Y. 13662
(315) 769-8334
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Number 30 on your Feedback card

LETTERS

Native American Hams

Over the past couple of years I've
read in 73 aboul your interest in ham
radio activity among minorities in the
US. Recently, the Little Big Horn Ama-
teur Radio Organization, a ham group
for members of the country’'s original
“minority,”” Native American Indians,
has formed. Membership is not limited
to Native Americans; hams from other
ethnic backgrounds, as well as those
who have an interest in Native Ameri-
can culture and history, are also wel-
come. Currently LBH includes hams
from the Cherokee, Crow, Ojibway,
Oneida, Sioux, and Tlingit tribes, plus
many non-Indian hams. Its goal is 10
build bndges of understanding and
friendship between all Native Ameri-
cans and other people via amateur
radio.

Two code nets are conducted week-
ly to exchange news and interests.
Both convene each Sunday. General
class and above operalors meel on
14.057 MHz at 2200 hours UTC. The
code speed is kept to about 15 wpm.
Novices and Technicians meet on
21.150 MHz at 2230 hours UTC. This
net is slow code speed for easy copy-
ing. Listen for “CQ LBH"' followed by a
general announcement. Net control
stations are WBOL in Minneapolis, MN,

From the Hamshack

and WAZ2DAC in Peru, NY. WAZ2DAC is
also net manager,

Visitors are welcome and encour-
aged to check into the nets. For more
information about LBH, contact M. Mc-

Daniel WEFGE, 940 Temple St., San -

Diego CA 92106; (619) 222-3912.
Mick McDaniel W6FGE
San Diego CA

How Much?

In today’s hi-tech world of wonders
and high prices, | can see why the ama-
teur radio ranks are dwindling. How
can anyone expect thal a no-code li-
cense will change the trend? It's the
prices that are the problem. If 73 would
offer easy-to-construct plans for CW/
SSB gear for Novices, you might at-
lract more people.

Carl Forsyth KC4IRP
Charlottesville VA

Carl, try spending more lime reading
the magazine. Just in '89, we ran a
number of fine home-brew articles for
QRP rigs (June and February), and
many articles on modifying inexpen-
sive and/or older equipment. Get in
touch with us to check the article index-
gs for that specific home-brew project
you want to build—we can likely help
you!. . .de NS1B

Remember When
30 MPH was Fast?

Code is now like a fine old car. You
enjoy it for its beauty, craftsmanship,
and esthetic value. It also gets you
from point A to point B. The bottom
line, however, is that it isn't normally
optimal for everyday purposes.

Barry Goldwater's statement
(*'Looking West,” June 1989) regard-
ing the code requirement convinced
me. Not everyone needs a fine old
car—or even just an older model that
runs fine. | like my CW and my trusted,
smooth-as-velvet, vintage Navy key,
but | wouldn't expect everyone to find
one and use it,

Our hobby is evolving—and so must
we!

F. Paul Kosbab NF4E
Tulsa OK

Arizona Sunshine

| would like to publicly thank Senator
Barry Goldwater for his help. After ex-
plaining to Senator Goldwater that the
Amateur Radio Society at Arizona
State University had no working equip-
ment for 30 dedicated members, he
was kind enough to donate a trans-
ceiver and receiver o the club. We
would all like to express our gratitude
to this fine man. Ham radio will have a
rewarding fulure with support like
we've gotten from Senator Goldwater.
Matthew Horbund KB7HYF

Tempe AZ

Pure Good Fun
| don’t claim to be any better at get-

ting kids interested in amateur radio
than any other ham. | never even tried
with my three boys. So, looking back,
what was it that really got them inter-
ested in ham radio? It might have been
the time | built them the remote control
for their HO gauge trains, or it might
have been when | built the transmitter
for one of their model rockets, but |
seriously doublt it was either. Showing
each of them how to punch in WWV
and other stations on my Kenwood,
and operate my straight key with the
sidetone oscillator, really peaked their
interest as well.

But what lit up their faces the most
was when | let them talk to other hams,
just like ourselves, in other parts of the
country. | would suggest simply letting
youngsters participate, when appropri-
ate. They learn a lot faster when they
get to experience it for themselves.

Bill Gardei N3GQW
Downington PA

One of Many Modes

| view CW as jusl another form of
communication, along with phone,
packet, and ATV, and | feel it should be
treated as such. If as much emphasis
were placed on proper and considerate
operating procedure and the omission
of unnecessary power within the
Novice sectors of the HF bands by indi-
viduals holding higher class licenses, |
thoroughly believe that this would be a

greatly improved hobby.
James T. Elliott, Sr, NAFWQ
Baltimore MD

OW receive or
leave messages

with other local hams
using the 16K Bulletin
Board featured on the
smallest TNC available —
the Heath® HK-21
Pocket Packet.

The BBS operates
under your call with
simple commands
like Send or Write a
message, Kill a message
and read the File
messages currently on
the system. And the
HK-21 Pocket Packet is
fully TNC-2 compatible.

Hookup is easy.
Plug in supplied cables
instantly to most

.-"fh.'t-_p‘.&

HT's, or wire a separate
cable into your mobile
or base VHF or UHF
rig. Connect your

Get your
message
ACIOSS...

listening.

e i e
e, o
i

cven when mmi'“ﬂ“‘i“"'
e o 2R 21 Pocket Packet -
1]() ( )l](, lb $219*9 hﬁ?’.&'ﬁf&';

computer via RS-232
and you're ready to call
a fast-growing number
of packet hams.

The HK-21 Pocket
Packet requires only a
single 12 VDC@ 40mA
POWEr source or as
little as 29mA from an
optional HKA-21-1,
internally mounted 4.8
volt, 120 mAh, NICAD

To order, call
1-800-253-0570

For information on
Heath's complete
line of amateur radio
products call
1-800-44-HEATH
for your FREE

Q ' Hcathkit® catalog.

Best to start with.
Best to stay with.

Heath Company
Benton Harbor, Ml 49022

Number 31 on your Feedback card

UPDATES
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Challenger

The correct call for Dr. Edward N. Ludin of Cherry
Hill NJ is K2UK. His call appeared incorrectly in
“Letters” in the November 1988 issue.

C-64 and RS-232

The following corrections and clarifications are
needed fo the schematics in "RS-232 Port for the
C-64,”" December 1988: the 9V AC that powers the
circuit comes from pin 10, not pin 9; the PB@ pin on
the edge connector is left floating, the groundon IC 1
(7660 voltage converter) is pin 3, the ground on IC 3
(the 1489)ispin 7, and, on IC 2 (the 1488), pins 4 and 5
are grounded and the output pin, no. 6, is DSR only.

PL Tone Generator

Two alterations are needed to the parts list in
“CTCSS, Fast and Cheap,"' August 1989. Add C4
and C5 coupling capacitors at 47uF each, and
change the resistance of the VA1 potentiomeler to

See the correction on last month's Product of the
Month, the Challenger DX-V, in this month’'s New
Products department. The challenger weighs 15
pounds, not fifty pounds.

Kaboom Microkeyer

Refer to the schematic in the “‘Kaboom Mi-
crokeyer,”’ pages 28-29, in the September 1989
issue. Change the values of the capacitors that
connect pins 3and 4, andpins 5and 6 of the 8044 IC,
to 0.01 mF. Also, join the non-grounded lead of the

600 PIV diode to the collector leads of the two 2N2222
transistors. [E&3



X-ing, contests, pile-
ups, traffic handling.
When you need to command
attention, you will with the
SB-1000 Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.
From our recent DX-pedition
to Taiwan, operators easily
. controlled pileups with the
SB-1000 and nothing more than
a dipole antenna. This means

that when conditions are tough,

you know you can depend on
your SB-1000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked monoband beams.

. Proven output power
We don’t play games by
using old rating methods to

make you pay for input
power you don’t get at the
antenna. What you do get is
1000 watt output of peak

envelope power on SSB and 850
watts on CW. Even 500 watt
output on RTTY.

On the chance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our SB-1000 develops
more output than even the
world-famous Heath SB-220!

Designed for today, the
SB-1000 offers quiet, compact
tabletop operation at rated
output. That’s only 1.7dB (or
about Y3 of an S-unit) below

Top

performance
for less than

80 cents
a watt

the maximum legal power
limit.
“I built it myself!”

Because you build the
Heathkit SB-1000 Linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist-
ance from our licensed ham
consultants, should you ever
need it. An offer that's hard
to pass up.

See the SB-1000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

1-800-44-HEATH

(1-800-444-3284)

Best to start with.
Best to stay with.

Heath Company

Benton Harbor, Michigan 49022

€ 1989, Heath Company.
Heathkit is a registered
trademark of Heath Company
A subsidiary of Zenith
Electronics Corporation

SB-1000 LINEAR AMPLIFIER

TRANSMIT
MULTIMETER

PLATE
CURRENT

HIGH
VOLTAGE
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73 INTERNATIONAL

Notes from FN42

The torch is passed! Just as the
World Olympic Games generates
a friendship and bond between
countries and athletes, so has the
73 International column between
countries and ham radio opera-
tors. The editorial “‘we’’ are sorry
to announce that our International
Editor, Richard Phenix, has re-
tired after many years at 73
Magazine. The September 1989
column was his last; 73 Magazine
and the ham community will cer-
tainly miss him. 73s to you,
Richard, and may you find contin-
ued peace at your cabin at Road's
End.

This column will continue to be
edited by C.C.C. until a suitable
replacement can be found.

For those of you who wish to
send photos for the column, we
prefer color, but black and white is
also acceptable. Address all cor-
respondence for this column to
73 International, WGE Center,
Forest Road, Hancock NH 03449
USA.

Roundup

Australia. The Contest Man-
ager of the Australian Ladies' Am-

edited by C.C.C.

ateur Radio Association an-
nounced the contest rules of their
1989 contest. The contest starts
Saturday 11 November 1989 at
0001 UTC and ends Saturday 11
November 1989 at 2359 UTC.
Further information can be re-
ceived from the Contest Manager:
Mrs. Marilyn Syme VK3DMS,
P.O. Box 91, Irymple, 3498, Vic.
Australia.

From Amateur Radio Action
(ARA) via Ken Gott VK3AJU:
Some different award books are
available for those of you who are
dyed-in-the-wool award hunters.
Contact the following for further
information and prices: Amateur
Radio Awards (2nd Ed.), Sue
Squibb G1TZU, 36 Frognal Gar-
dens, Teynham, Sittingbourne
Kent ME9 9HU UK; Amateur Ra-
dio Awards (3rd Ed.) RSGB,
Lambda House Cranbourne Rd,
Potters Bar Hertfordshire ENG
3JE Great Britian; International
Awards Guide M.S., Lumban Gaol
YBOWR J1 Garuda No. 62 Jakarta
10620 Indonesia; and the K1BV
Directory of DX Awards, Ted Meli-
nosky K1BV, 525 Foster Street,
South Windsor CT 06074-2936
USA.

(Thanksgiving), Germany

28th for Czechoslovakia)

8—Constitution Day, USSR
Thanksgiving Day, Canada
National Day, Fiji

Austria, 28th for Greece)

14—Young Peoples Day, Zaire
15—Evacuation Day, Tunisia

17—Mothers Day, Malawi

21—Revolution Day, Somalia
22—Labor Day, New Zealand

27—3Zs Day, Zaire
30—Bank Holiday, Ireland

Calendar for October
1—National Day, China, Cyprus, Nigeria; Erntedankfest
2—Mahatma Ghandi's Birthday, India

3—National Foundation Day, South Korea
4—Independence Day, Lesotho (12th for Equatorial Guinea,

5—Republic Day, Portugal (9th for Khmer Republic, Cambodia
[Kampuchea], 29th for Turkey)
7—Foundation Day, East Germany
9—Han-Gul Day, South Koreau; Columbus Day, USA;
10—Health-Sports Day, Japan; Kruger Day, South Africa;

12—Columbus Day, Latin America; Dia de la Raza
(National Holiday), Spain (22nd for the Vatican, 26th for

20—Anniversary, 1944 Revolution, Guatemala

23—Chulalongkron's Day, Thailand
24—UNITED NATIONS DAY (Dia de las Naciones Unidas)
(Jour des Nations-Unies)(Tag der Vereinten Nationen)

31—Chiang Kai-shek's Birthday, Taiwan
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[The itwo "“‘Amateur Radio
Awards" books are likely differ-
ent.—CCC]

Ireland. An example of ham ra-
dio generating friendship and a
bond comes from the May 1989
issue of the Irish Radio Transmit-
ters Society Newsletter. Limerick
Radio Club and the South Jersey
Radio Association recently an-
nounced that they have become
associated as ““Twin Clubs."”

The “‘proclamation’’ was
signed on March 1st by the South
Jersey Radio Association and
brought over to the Limerick Ra-
dio Club by Joe Duffin W20RA/
EIBGT, a member of both clubs.

The purposes of the twinning
arrangement is to promote friend-
ship between two Amateur Radio
Clubs with a common interest, ex-
change valuable information re-
garding the Amateur Radio Ser-
vice, and encourage the sharing
of radio operating experiences
from both sides of the Atlantic
Ocean.

The arrangement was con-
ceived by Limerick Radio Club
during their 40th anniversary cele-
brations in 1988. The South
Jersey Radio Association was
pleased to be selected by the Lim-
erick Radio Club for this honor.

While the American Club is over
73 years old, this is the first time in
their long history that they have
twinned with another Radio Club,
and they are very proud of the ar-
rangement. [This is another won-
derful way to develop worldwide
friendships. Now is an excellent
time for glasnost'. If your club has
done something similar, please let
us know.—CCC)]

Sweden: (Radio Sweden)
GOODBYE SOS—Distress sig-
nals sent by ships in the familiar
dots and dashes of Morse code
are to become a thing of the past,
according to the International
Maritime Organization (IMO).

From 1993 Morse code will be
replaced by the Global Maritime
Distress and Safety System
(GMDSS), a revolutionary high-
tech system which sends a dis-
tress signal at the touch of a
button.

The system, which will be com-
pulsory in ships worldwide after
1999, has been under develop-
ment since the 1970s and some of
its technology is already in use on
British vessels.

It works by sending a radio dis-
tress signal which bounces off a
satellite to display the ship's posi-
tion, name, and the time of the
incident on a coastguard comput-
er terminal. (Reuter). [Maybe an-

other good reason for no-code in
the future?—CCC]

U.S.A. A letter from S.
Schwartz KEGXS reports that the
Chaverim International Net is a
group of Jewish amateurs (Jewish
hams?) which meets every Sun-
day at 1300 UTC on 14.326 MHz.
Chaverim means friends in He-
brew. The object is to promote fel-
lowship among a worldwide group
of call-ins. So far, the Chaverim
Net has heard from Belize,
Canada, Israel, Ecuador, Peru,
and mainly the Eastern pari of
the USA.

Due to propagation, the So.
California section is asking all in-
terested Jewish amateurs west of
the Rockies to join another
Chaverim net at 1600 UTC on
14.326. Hopefully this will also
include calls from many other
areas.

Ken Gott VK3AJU
38A Lansdowne Road St. Kilda
Victoria 3183, Australia

What's new (or news) in VK-
land? On the awards front, we
have a Worked All VK Call Areas
award which is far and away the
most popular WIA Award. | recent-
ly had a batch of 29 applications in
one envelope (naturally, a big
one) from the USSR, about half
from hams and the rest from
SWLs, since the award also exists

in an SWL form. There is also a

VHF version of it. Recently the
first VHF WAVKCA award went to
Yoshiteru Mori JAZBZY.

Apparently there are lots of J
hams, including Yoshiteru, who
only needed the VK@. Suddenly
the break came—in the form of
VKIYQS/VK® on Macquarie Is.,
on 6m.

Prior to this, | had a phone call
from a 6m specialist alerting me
that about 50 J stations would be
applying for the VHF WAVKCA.
So far, no great rush—only about
six applications. But even six is a
landmark for this particular
award. Maybe the dozens of
Japanese stations that made it to
VKO on 6m still need some other
call areas—hard ones like VK9,
We will see.

On a more personal level, I'm
moving the shack. We have a
large, solid brick structure de-
signed as a garage, bul never
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play of a ﬂat projection map that moves under
selected satellite/Sun/Moon/star coverage circle
and updates once per second.

The Silicon Ephemeris™ gives tabular data
output to the screen, printer or disk file.
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control programs also included.
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high-tech design. For FREE full color spec sheets and price list, write today to:
Sangean America, 9060 Telstar Ave., Suite #202, Dept. 73/1089, El Monte, CA 91731

SANGEAN
A World of Listening'™

2400 BAUD

CIRCLE 239 ON READER SERVICE CARD
73 Amateur Radio » October, 1989 95



used as such. I've had power laid
on to it and pretty soon will paint
the inside, install a ceiling, and
generally fix the place up. The
biggest job will be getting rid of the
old furniture in it.

Then will come a tower. Todate
I've only had a G5RV. I've con-
firmed about 160 countries with it,
but the time has come tomovetoa
beam. | consider myself semi-re-
tired. As an economic-cum-what-
ever consultant, | tend to gear my
income efforts to my needs. The
needs are now acute, in view of
the need of a tower, efc. [Ken is
presently attempting to ascertain
the life (dead or alive) of over 70
awards "‘offered” in VK. Quite an
undertaking.—CCC]

HONG KONG

Philip J. Weaver VS6CT
G.P.O. Box 12727
Hong Kong

Phil writes that he contacted the
Post Office that administers the
licensing in Hong Kong and asked
them to approve “‘“The 73 Interna-
tional Universal Permit Applica-
tion."” He sent us a copy of their
reply.

They have no objection to visit-
ing radio amateurs using the inter-
national application for a visitor's
amateur station licence or licence
under reciprocal agreement in
Hong Kong. However, the appli-
cant should submit his application
in accordance with certain notes
on their standard application
form, i.e.:

(a) The applicant should submit
the application in person, bringing
the original copies of the required
documents for verification (the
originals of the Radio Amateurs'
Examination Certificate or pass

L
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Photo A. JS, VU2JX, making one of the many contacts from VU7JX.

slip, Passport, Hong Kong ID
Card, current amateur licence is-
sued by other administration, etc.,
should be produced for verifica-
tion in person to: The Maritime
Services Section, Telecommuni-
cations Branch, 5th Floor, Sincere
Building, 173, Des Voeux Road
Central, Hong Kong).

(b) if the applicant is under 21
years of age, the licence will be
iIssued in the name of the parent or
guardian, and parent or guardian
information will be required. The
parent or guardian will be respon-
sible for the observation of the li-
cence terms.

(c) The applicant should sign
the declaration provided in para. 6
of the Hong Kong application
form. [The Annual Licence Fee is
HK$150. . . CCC]

INDIA

J. Srinivasan VU2JX
340 5th Main Koramangala
Bangalore, 560 034 India
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73 International is pleased lo
announce that J. Srinivasan (JS)
Is our new Hambassador in India.
JS enclosed an article written on
the team that went to the Lac-
cadives in March 1989 (VU7JX)
and emphasised RTTY through
the BARTG Contest.

DX-PEDITIONTO
THE LACCADIVES: VU7JX

“"HOW ABOUT PUTTING LAC-
CADIVES—VU7—ON THE RTTY
MAP FOR THE BARTG CON-
TEST?” This early morning call
from J.S. (VU2JX) to me did un-
leash a whole chain of the most
unexpected events. It was 4
March 1989.

Within the hour, a member of a
DXpedition already in the Lac-
cadives was contacted on 40m
to check if they would let us
operate RTTY forthe BARTG con-
test. . .but no enthusiasm
showed up. Before the night was
out, Nat (VU2NTA) and Vidi
(VU2DVP) swelled the size of the
team to a forceful four.

John Troost (TGSVT), the cata-
lyst of this idea, was informed

promptly and the whole RTTY
clan got to know: the first ever
VU7 on digital mode! Special
permits to the islands were ap-
plied for.

Passage from Bangalore 1o
Cochin, Cochin to Agathi and then
to Bangaram and back was
booked. It had to be postponed,
cancelled and rescheduled sever-
al times before our arrival, en fin,
at Conchin uitimately on the 15
March, with bags and baggages
of rigs, antennae, masts, et al.

All domestic and business af-
fairs were rearranged. There was
nothing in our collective con-
sciousness except getting to the
Islands and getting on the air.
Were we surprised to know that no
ship was to leave for the Islands
before 18 March, the date of com-
mencement of the contest! The
twice weekly turbo-prop flights
had been cancelled. The heroic
aircraft needed maintenance and
recertification, having reached
the end of its certified life! The
availability of a helicopter was an-
noyingly uncertain, and its capaci-
ty to carry the beam, mast and
other equipment in doubt!

The formidable Bernie (SWL
Bernard Abroa) and vigorous Vidi
brought in the whole bunch of avi-
ators to our chambers and saw to
it that we got into Agathi not too far
behind our antennae.

The multi-hued sunset and the
much wearied team landed to-
gether on the paradise on earth—
the Bangaram Island, in Lakshad-
weep as the Laccadives is known
in India.

Can we ever thank enough the
sporty tourists—foreign and Indi-
an—who carried the antennae
and mast literally on their willing
shoulders throughout their
cramped flight? Can we ever for-
get Capt. Krishnan, our pilot, who
strayed into our shack and stayed
up well into early morning and lent
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Photo C. VU7JX tribander in Paradise.
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SATELLITE
TRACKING

with your Macintosh!

Don't miss out on the new Microsats!

Satellite Helper ™

Polar » Great Circle » Rectangular Graphics
Ground Coverage * Views from Space
Mirage/KLM Rotor Interface Control
Schedules « Windows = Sun & Moon too!
$59.95 Ppd.

Satellite Pro™
All of the above plus...
3-D Perspective Views of Earth and Satellite!
Up to 30 Satellites and 20 "Window" Locations

PLATE THROUGH HOLES
Vaih Co-Processor Support - Disk Saves TEFLON AVAILABLE

IN FAST TURN
P.C. BOARDS

2000 Channels
SMHz to 1500MHz

PROTO TYPE P.C. BOARDS
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An OM of yours borrowed a prized copy of
73, and now it's among the missing. Let
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 to the present.
Write us today for the copies you need

Say you saw it in 73!

COMMUNICATIONS from July 1980 to the present only. Sorry,
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his strength—physical and mor-
al—as we put the antennae up
and set out the rigs?

Utterly unmindful of the strong
superstition of the Islands of not
climbing trees after dusk, an ad-
mirably agile angel went up and
down the sky-reaching coconut-
trees and strung up our dipoles for
40 and 80 metres. In the cool
breeze of the early morn—at 2130
hrs UTC (it was 3 AM local time on
17 March)—VU7JX's first call em-
anated from the palm-thatched,
airy cottage, set right on the very
lap of the loveliest lagoon. What a
take-off point! What a view!!
Window to the world indeed!!!

Thanks, Arasu. You and your
adorable XYL made us feel abso-
lutely at home right away. Un-
ceasing (diesel) power and unlim-
ited hospitality! You and your boys
are not employees of the resor,

not stay longer and work all of you,
out there, beaming towards Ban-
garam. One h(sw)ell of a pile-up!!!

The unpolluted air was a magic
healer; the balmy weather, a ton-
ic. Every meal a veritable repast:
succulent tuna, tasty lagoon-fish,
tender chicken and juicy beef, ev-
ery morsel delicately grilled and
caringly offered. The heady palm-
juice or the chilled beer. . .sheer
ambrosia!

The coral Laccadives (meaning
a lakh of islands), populated by
graceful people and generous co-
conut palms, surely wear Ban-
garam (the golden one) as the
crown. In shape a doughnut,
adorned by lush green and
cerulean blue waters, miles to
wade in, swim, snorkel, paddle or
wind-surf.

Thank you, micromaniacs, who
write soft-wares on propagation.

Photo D. AOA Arctic Ocean Award from the West Siberia DX Club, sent
by UASMA. Loosely translated by Bryan NS18B: “'For two-way communi-
calions (observed) with amateur radio stations of the countries and
territories of the Arctic Ocean.”™

but our expansive hosts.

The lights that were switched
on in the shack in the evening on
16 March were put out only after
the antennae were brought down
and everything packed in the wee
hours of 24 March.

What a ready and resounding
response we found from fellow-
hams throughout the dxpedition!
Memorable! A deeply satisfying
contest of six hundred plus RTTY
points and around five thousand
CW and Phone QSOs indeed
moved us towards forgetting and
nobly forgiving the intentional
QRM; but can we ever forget
those guardian angels ever
present with us on every band and
politely policing it?

Since our QSLs are already ar-
riving at their various destina-
tions, our only regret is that we did

Based on your predictions we got
onto the contest several hours af-
ter the start of the contest; and it
did pay rich dividends!

Special thanks to you, John
(TGOVT); but for your not so gen-
tle-goading, we would have re-
grettably let this possible DXpedi-
tion pass us by. A51 can not be far
for us if you are by our side!

Reels of strong wire-rope, the
sturdy antenna-mast and our
hearty greetings are left behind
with Arasu, the Manager of the
Island Resort for you hams, arriv-
ing there in the not so distant fu-
ture.

Must all good things ever come
to an end? .... .. .... .. Until then,
73s, Rom VU2RUM Box 4250,
Bangalore, India.

[|When do we leave, Wayne??

—CccC) i
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Number 38 on your Feedback card

TecH TIPS

Secret Bandwidth

As the product literature indicates,
when the ICOM IC-761 is in SSB mode,
its bandwidths are 2.4 kHz and 2.6 kHz
with the filter switch in the "in" and
“out’ positions, respectively. Howev-
er, there is a third bandwidth for receiyv-
ing on this radio. Leave the filter switch
in the "‘out” position and place the IF
shift button in the "'in'" position for IF
shift, and the bandwndth becomes 3 lo
3.2 kHz wide.

When using just the filter switch lo
select the advertised wide and narrow
positions, you receive and transmit us-
ing both the 9 MHz and 455 kHz filter;
when using the above method for wider
selectivily, you're apparently receiving
through the wide ceramic 455 kHz filter
only, bypassing the 9 MHz filter. Here's
the pertinent data:

9 MHz 455 kHz Bandwidth
FL-80 CFJ-455K5 2.6 kHz
FL-80 FL-44A 2.4 kHz
By-passed CFJ-455K5 =3.0kHz

Jim Nance KE4AWY
Douglasville GA

A Real Turn-On

If your ICOM with an internally
switched power supply turns off when
you don't want it to, leave it turned off
and unplug it for about a minute. Then
plug it in and turn it on. Assuming ev-
erything else is okay with the rig, the
radio should come back on and put you
where you left off, because, while the
power supply has no fuse, it does have
an auto-protection circuit.

Bill Hickox KB5DZ
Houston TX

Super Simple Solution

if you use an IC tesl clip for trou-
bieshooting, you've probably discov-

Pearls of Tech Wisdom

ered that the test contacts are so close
together it's difficult to attach a probe
without touching adjacent contacts,
and touching the wrong contact can
cause damage in some situations.

If the contacts are long enough, this
fault can be corrected by bending
some of them. On one side, bend every
other contact outward about 45 de-
grees and bend the remaining contacts
inward. On the other side, the contacts
opposite those that were bent inward
should be bent outward, and those op-
posite the ones bent outward should be
left alone. This also makes it easier 0
count to find a particular pin. The photo
shows how easy il is 10 attach a probe
with the wide spacing that resuits.

Charles E. Cohn KK4CS
Austell GA

QSK at 30 WPM

High-speed keying is great, but it
can create problems. When pounding
code into the Kenwood TS-440S at
about 30 wpm, the QSK starts to short-
en transmitted RF signals and you may
get bad tone reports. To correct the
situation, Kenwood suggests altering
the delay and rise times by changing
components in the IF unit (X60-1300-
00) as follows:

Make the value of resistor R151
47k0). instead of 10k(); make the value
of resistor R200 100k0), instead of 82
k(); and make the value of capacitor
C166 1 yF, instead of 3.3 yF. These
components are located in the IF unit
between the optional SSB filter and the
front edge of the PCB.

Jussi Torhonen
OH7DC/OH3NWP
Riihimaki Finland

The above ifems, except “'Super Sim-
ple Solution'' are adapted from Inter-
national Radio Inc..
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Using KK4CS's solution, you touch only the contact you choose.
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Drawing schematics on your PC.

Number 39 on your Feedbacl| card

Public Brand Software
PO Box 51315
Indianapolis IN 46251
Price Class: $5

H ave you ever wanted to use your PC
and dot-matrix printer to quickly
produce schematic diagrams, but you

didn't have the software for it?
For just a few dollars, you can own

Flodraw, a graphics editor program with
ready-made electronic symbols, and
drawing and editing functions.

The Price is Right

Flodraw is shareware, which means
you can legally copy it from different
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sources for free, or for a nominal fee, and
evaluate it for your needs. If you don’t like

it, you can discard it with little or no loss. If you
do like it, you can register with the author for
$25, or $35 if you want updates and assis-
tance.

Flodraw comes on two disks, and works
with most PC compatibles and printers. You
don’t need a mouse or joystick. Although it's
mainly for drawing computer flowcharts, it has
libraries for electronic, organization, and oth-
er symbols. Just select what you want from the
menu.

The library has 22 symbols for drawing
schematics. You can modify these and save
your modifications and schematic drawings.
The beauty of Flodraw is that you can place,
move, or edit a symbol, connecting line, or
group of components very rapidly and accu-
rately. If you get stuck, you can display the
help screen by pressing ALT-H.

Creating and Editing Your File

When you begin, Flodraw will prompt you
for the name of your file, type of library, and
printing format. Type the name of your file,
whether new or previously saved, and select
the “Electric’ library,

In the editing mode, Flodraw uses a win-
dow, which means you only see a part of the
total picture. As you bring the cursor across
the screen, the window will move across the
work area. For rapid movement, you can use
the PG UP and PG DN keys. ALT-R and ALT-L move
the window right and left.

If you get lost, you can press F2, the View
function, for an overview of your whole work
area with reduced resolution. An on-screen
ruler helps you pinpoint your location.

Pressing the F1 key alternates between the
two editing modes: text mode and drawing
mode. In text mode, you can type, move
blocks of drawing, and call up symbols. In
drawing mode, you can refine your drawings
and produce connecling lines between com-
ponents.

A simple schemalic drawn using Flodraw.

For example, let's say you want an antenna
symbol. Place the cursor where you want the
antenna symbol, press F1oto bring up the sym-
bols, then press the function key which corre-
sponds to the antenna symbol. The symbol
will pop onto the screen. Made a mistake?
Press Fs and the symbol vanishes.

When you're drawing lines between compo-
nents, the menu will prompt you on position-
ing the cursor and let you know when to press
F4 to indicate the line's beginning and end.

Using the block functions, you can rotate,
delete, copy, or move symbols or groups of
symbols anywhere in the diagram you wish.

Producing New Images

You can type text anywhere in the schemat-
ic with a number of font sizes. Some symbols,
such as the one for IC, are already labeled.
You can modify them as you wish. Let's say
you need the symbol for an iron core choke.
First, call up the transformer symbol. Position
the cursor to the left of the unwanted wind-
ings, and press the spacebar to erase them.
You now have your choke symbol, which may

be stored in the library for future use.
Drawing a nonlibrary item, such as a tube or

MOSFET symbol, is trickier. You have to call
up a circle from the menu, then draw in the
lines with the arrow keys. This is a little time-
consuming, but not impossible, and once
drawn and saved, you'll have it instantly avail-
able in the future.

If you've saved a circuit on disk that would
be useful in your present diagram, you can
use the Merge function to bring it up and place
it exactly where you need it.

Printing Your Drawing

Flodraw offers three printing formats: the
portrait, 8.5" x 11”; the landscape, 11" x 8.5";
and the large landscape, 16" x 11", or two-
page format.

As for hardware, printers which support Flo-

draw are the Epson, IBM, Toshiba, and any
printer which emulates the graphics modes of
these printers. My Star NP-10 works well in
IBM mode. Print times vary from three to nine
minutes, depending on the type of printer, and
whether you select single-strike or double-
strike printing. The print quality is quite good.

Several Drawbacks

The rFa (Undo) function only works on an
immediately preceding operation. If you de-
cide that earlier work needs to be eliminated,
you have to use the text cursor and spacebar
or the Block-delete function. These are a little
cumbersome, and they don't always permit

complete erasure of a line or symbol.
Also, when you initially place a symbol on

the screen, it will be perfectly placed for clean,
easy line connections to other symbols. But if
you rotate it, its center will shift, and drawing a
straight line to it from another component will
be almost impossible. You can get close to
connecting a line to one of its ends, but you
may have to draw a diagonal line to fully con-
nect. This isn't a major problem; it's just that
the connections do not look perfect.

Conclusion

| found Flodraw well worth looking into. A
54-page, well-written instruction booklet and a
15-minute tutorial are included on the disks.
They provide excellent help while learning the
software.

You can download copies of Flodraw from
some computer bulletin boards, or buy a copy
for a few dollars from mailorder shareware
distributors, such as the one listed at the top of
this review. &

Michael Simmons WB9CWE has been in amateur
radio since 1970, and especially enjoys 20m RTTY.
He currently owns and runs a small publishing com-
pany. Michael can be reached at 101 Harrison Ave.,

Charlestown IL §1920.
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Number 33 on your Feedback card

DEALER DIRECTORY

CALIFORNIA

MISSOURI

NORTH CAROLINA

Burbank
Free QSL Cards on orders over $100!! Discount
prices on all amateur products. Open 7 days a week.
Call our Bulletin Board. A-TECH ELECTRON-
ICS, 1033 Hollywood Way, Burbank CA 91505;
(818) 845-9203, (818) 846-2298 FAX, (818) 846-
6746 Modem/BRBS.

San Diego
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway’s got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 9222 Chesapeake
Drive, San Diego CA 92123; (619) 279-6802.

COLORADO

Denver
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 5115 N. Federal
Blvd. #32, Denver CO 80221; (303) 458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-Tec,
KDK, Kenwood, AEA, Kantronics, Santec. Full
line of accessories. No sales tax in Delaware. One
mile off I-95. DELAWARE AMATEUR SUP-
PLY, 71 Meadow Road, New Castle DE 19720:
(302) 328-7728.

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and the best prices.
Call me for all your ham needs. ROSS DIS-
TRIBUTING, 78 5. State, Preston ID 83263;
(208) 852-0830.

KANSAS

Wellington
We have it! ASTRON, BUTTERNUT, ENCOMM,
HEATHKIT, GORDON WEST, KANTRONICS,
LASER COMPUTERS, MFJ], RADIO SHACK,
TEN-TEC, VALOR ANTENNAS & more. Small
town service with discount prices. DANDYS,
120 N. Washington, Wellington, KS. 67152, (316)
326-6314. Circle Reader Service 263 for more in-

formation.

St. Louis
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 8123 Page Blvd.,
St. Louis MO 63130; (314) 427-6116.

NEW HAMPSHIRE

Derry
Serving the ham community with new and used
equipment. We stock and service most major lines:
AEA, Astron, B&W, Bencher, Cushcraft, Hustler,
ICOM, Kenwood, KLM, Larsen, MFJ], Mirage,
Vibroplex; books, rotors, cable and connectors.
Business hours Mon.-Sat. 10-5, Thursday
10-7. Closed Sun./Holidays. RIVENDELL
ELECTRONICS, 8 Londonderry Road, Derry
NH 03038; (603)434-5371.

NEW JERSEY

Lyndhurst
A full service Ham Radio Store! Discount sales
and service on most major brands. Monday to Friday
12:00am to 7:00pm, Saturday 10:00am to 4:00pm
4 mile south of Rt.3. ABARIS SYSTEMS,
227 Stuyvesant Avenue, Lyndhurst NJ 07071;
(201) 939-0015.

NEW YORK

Jamestown

Western New York's finest amateur radio dealer
featuring ICOM-Larsen-AEA-Hamtronics-
Astron. New and used gear. 8 am to 5:30, Sat. and
Sun. by appointment. VHF COMMUNICA-
TIONS, 280 Tiffany Ave., Jamestown NY 14701,
(716) 664-6345. Circle Reader Service number 129
for more information.

Manhattan

Manhattan’s largest and only ham and two-way
Radio Store. Featuring MOTOROLA, 1COM,
KENWOOD, YAESU, AEA, SONY, UNIDEN,
etc. Full stock of radios and accessories. Open 7 days
M-F, 9-6:30 pm; Sat & Sun, 10-5 pm. We ship
worldwide. BARRY ELECTRONICS, 512
Broadway, New York NY 10012; (212) 925-7000.
FAX (212) 925-7001.

Greensboro
10a.m. to 7p.m. Closed Monday. ICOM our special-
ty-Sales & Service. Also (to name a few): Ten-Tec,
Yaesu, Kenwood, Bencher, Sangean, B&W, MFJ,
Alinco, Comet, Sure, Callbooks, Ameco. Frank
N4AZM, Mae KB4IMX. F&M ELECTRONICS,

3520 Rockingham Road, Greensboro NC 27407;
(919) 299-3437,

OHIO

Columbus

Central Ohio’s full-line authorized dealer for
kenwood, ICOM, Yaesu, Ten-Tec, Info-Tech,
Japan Radio, AEA, Cushcraft, Hustler, and But-
ternut. New and used equipment on display and
operational in our 4000 sq.ft. store. Large SWL
department, too. UNIVERSAL AMATEUR
RADIO, 1280 Aida Drive, Reynoldsburg (Colum-
bus) OH 43068; (614) 866-4267.

PENNSYLVANIA

Trevose

Authorized factory sales and service. KENWOOQOD,
ICOM, YAESU, featuring AMERITRON, B&W,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUS-
TLER, KANTRONICS, AEA, VIBROPLEX,
HEIL, CALLBOOK, ARRL Publications, and
much more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047; (215) 357-
1400. FAX (215) 355-8958. Sales Order 1-800-
426-2820,

TEXAS

Dallas
In Dallas since 1960. We feature Kenwood,
ICOM, Yaesu, AEA, Butternut, Rohn, amateur
publications, and a full line of accessories. Factory
authorized Kenwood Service Center. ELECTRON-
IC CENTER, INC., 2809 Ross Ave., Dallas TX
75201; (214) 969-1936.

Houston

Hard to find parts, surplus electronics, standard line
iterns, Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30
Sat, 9-5.GATEWAY ELECTRONICS, 9890
Westpark Drive, Houston TX 77063; (713)
978-6575.

Southwest Houston
Full line of Equipment and Accessories, in-
house service, Texas #1 Ten Tec Dealer!
MISSION COMMUNICATIONS, 11903
Alief-Clodine, Suite 500, Houston TX 77082;
(713) 879-7764.

DEALERS

Your company name and message can contain up to 25 words for as little as $300 yearly (prepaid), or $175 for six months (prepaid). No
mention of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example,
advertising for the April 89 issue must be in our hands by February 1st. Mail to 73 Amateur Radio, Donna DiRusso, Box 278, Forest

Road, Hancock, NH 03449,
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FREE

IBM - PC
SOFTWARE CATALOG

® For Hams, Electrical En-
gineers and Fimcky PC
Users.

= Hundreds of programs
tested 1o IDS’s rigid stan-

-‘
dards.

® |DS’s president is a HAM and hard to please. Only
30% of the programs submitted for testing make it to

the catalog.
» He's also a Cheapskate! ®

Programs Include:
CW CODE PRACTICE = CONTEST LOG = accurate

BEAM HEADINGS « GRAPHIC on-screen-plotting
CALCULATORS = CIRCUIT DESIGN AIDS * super-
tested PROPAGATION FORECASTING « TERMI-

NAL EMULATION

NONE OF OUR DISKS COST OVER 34.95

Please send your Name and Address (we would be grateful for
$.65 cash or stamps for postage. but not required) to:

INTERCON Data Systems
Dept. 7, P.O. Box 696
Gambrills, MD 2 1054-0696

I NTRODUCING
THE NEW 10-Hz-1.4 GHz

{DATASCAN > FREQUENCY COUNTER
FROM B & B INSTRUMENTS

=

-

| AMATEUR RADIO STATION

2. LOGBOOK .L

Written by KIGLOD

A mulfi—feafure logging application for PC/XT/AT &
compalibles. Fast, user friendly opercfion features
on—line HELP key, mullipls logs — selectaoble while
in the program. Display beam headings ond DX infe
using @ 'HOTKEY" while still logging. Callisign duping
during Input and very fost dota refrieval. Print custom
| log reports; prefix, counftry, continent ond zone lists;
| Q5Lcord labels from dala In dBASE 3+ compatible ‘

| database files. Custom backup feoture aollows aulo—
matic backups and restoras of log database flles.
| Complate with 50 page manual {(on—disk)}, I

M5~D0S 3.xx with 512k RAM — No coprocessor rlq;rrid.'
Hord disk recommaeanded. Selectable printer drivers.
Uses COLOR or MONOCCHROME grophics.

Send $24.95 check or M.0. Add $5 for COD (US &
Canada only). CA residents add $1.50. Specify 5.25"

(360k) or 3.5 (720k) disk.

LEB Enterprises
(610) 446 - 4355 Fidgecrest, CA 93555 USA

CIRCLE 2 ON READER SERVICE CARD

1127 N. Las Posas

COVERS ALL BANDS
160-2 METER

150-220-450
850-1296 MHz

THE ULTIMATE IN
_ QUALITY — ACCURACY — SENSITIVITY — RELIABILITY
DATA EEAN will meet all your frequency measuring needs from mobile,
marine, hilltopping and on the bench.
* Delivers years of reliable service, constructed of a rugged all-metal case with 8
digit display.
* Adaptable for any job, operates on 8 AAdry cells*, 11-18 VDC, 110 V AC adapter
or with optional nicad pack.
* You can use it to check disc drives, VIR's, TV's, HT's or tune your HF rig to meet a
special QSO.
* The C 1400 also comes with a built-in 18 dB preamp for increased sensitivity. You
can even add an optional sniffer probe for finding local OSC and multipliers.

Suggested Tme Base Sensitaty Tyo l;-'"r': 1+ 10 Mz nouts Proreer Case
Mot Price AL CurmCy 150 MHr | 440 MHz | 850 Mz ELI:I: Resplution | Resobuthon Reg. Type-5ire
B Dagit 10 Mz S MMy A Metal
. / S MY : Ir':mrl - ¥ “:-*H.' EIZ?E?EH.' 117 vAC Eh:ﬂlu
CBDD 13995 1 PP TCXD 45 MY 35 MY ?S-ELEU | o MH ald [ Mag Dy ki
B Digit 10Hz 5 My All Metai
raeemant] sue |aooomal PR S
C4DD011B9.88]; e o AT b SR | megpy | CoBat | Stici
17" =40%C) 20 MY 8 Dge 10z 5 M
< B0 MV 15 in to to 041 Pre Optional 2uBub
c14un 199 95 S MY 15 MY 13‘35‘;“”: FETEEEm 5 MHE 1400 M2 MNicad Pk
ALL UNITS ARE COVERED BY OUR 5 YEAR LIMITED WARRANTY
ALL MODELS INCLUDE: AC Adapter plus Antenna
ACCESSORIES
BAC-8 8 AA Nicad Pack $19.95 eee—— SPECIAL $10wWITH ORDER
Sp-2 Sniffer Probe (HI-Z) $19.95 AM 1200 X10-X100 Audio Multiplier ._ ... $49.95
== ORDER TODAY — o
(619) 579-2258 or send check or money order to:  vourFrequency
TERMS: Shipping, handling and insurance manufactured by
please add 5% ($2.00 minimum)toamax- B &BINSTRUMENTS ¢"?§
imum of $10.00 each order. CA res. please 408 La Cresta Hgts Road CER
add 6% sales tax. El Cajon, CA 92021

*Battoiies not included.,

IC-781 New Deluxe HF Rig
IC-765 Gen. Cvg Xevr

IC-735 Gen. Cvg Xovr

IC-751A Gen, Cvg Xcvr
IC-R7000 25-1300 MHz Rcwr
IC-R71A 100 kHz-30 MHz Rowr
IC-228A/H FM Mobile 25wi45w
IC-28A/H FM Mobile 25w/45w
IC-2GAT 2m TwHT

iC-900 Six Band Mobile

IC-35 AT 220 MHz
IC-2SAT2M

IC4S AT

IC-48A FM Mobile 25w
IC-4GAT New 6w HT

IC-38A 25w FM Xowr

IC-32AT 2m/70cm HT

SPECIAL
IC-12AT

LIST
$473.95

$449.00

1.2 6Hz FM, HT
IC-D4AT

KENWOOD

RZ-1 Wideband Rovr
TS-940S/AT Gen. Cvg Xewr
TS4405/AT Gen. Cvg Xowr
T5-1405 Gen. Cvg Xcwr
TM-55AT 2m-70cm 1.2 GHz
TS-790A 2m-T0cm 1.2 GHz
TS-711A All Mode Base 25w

| TR-751A All Mode Mobile 25w

TM-231A 2m 45w

TH-215A2m HT Has It All
TH-25AT 5w Pocket HT NEW
TM-721A 2m/70cm FM Mobile
TM-701A 2m/T0cm Mobile
TH-T5A 2mi70cm HT

TM-431A Compact FM 35w
TH-45AT 5w Pocket HT 220 MHz

SPECIAL

TMG21A
220/440 DUAL BAND

FT-757 GX | Gen. Cvg Xcwr
FL-7000 15m-160m AMP

. FT-212RH NEW 2m 45w

FT-T12RH 70cm 35w
FT-290R All Mode Ponabile
FT-23R/TT Mini HT
FT-736R, All Mode

FT-470 2mi70em HT

SPECIAL

FT-7476X GEN'L CVG XCVR

3919 Sepulveda Blvd.
Culver City, CA 90230

599 95
2449 05
1449 85

345 05

4639 95
1999 95
1059 95

699 95

459 95

399 95

368 .95

729.95

599.95

TBA

699.95

389.95

729.95 Call$

FT-767 GX Gen. Cvg Xowr

SU

1280.00
2279.00
499 00
536 00
610.00
351.00
2025.00
578.00

$889.95 CALLS

213-390-8003

CIRCLE 272 ON READER SERVICE CARD

JUN's
Call §
Call $
Call $
Call §
Call §
Calls
Call s
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Cann g
Call §
Call s
Calls
Calls
Call §

Call s
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Calls
Call s
Calls
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Cansg
Call §
Call §
Call §
Call $
Call s
Call$
Call
Call §
Call$
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Call §
Call §
Call §
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Call s
Call $




Number 34 on your Feedback card

BARTER 'N’ BUY

QSLs TO ORDER. Variety of styles,

colors, card stock. W4BPD QSLs, PO

Drawer DX, Cordova SC 29039.
BNB260

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordava
SC 29039. BMNB261

AZDEN SERVICE by former factory
technician. Fast turnaround. PCS-300
NiCads $36.95. Southern Technolo-
gies Amateur Radio, Inc., 10715 SW
190 St. #9, Miami FL 33157. (305) 238-
3327. BNB262

QSL CARDS—Look good with top
quality printing. Choose standard de-
signs or fully customized cards. Better
cards mean more returns to you. Free
brochure, samples. Stamps appreciat-
ed. Chester QSLs, Dept A, 310 Com-
mercial, Emporia KS 66801. BNB434

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technigue.
$10. Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, Dept 73-1,
1196 Citrus, Palmbay FL 32905.
BNB531

SB-220/221 OWNERS: 17 detailed
mods which include 160-6 meter oper-
ation, QSK, +enhanced p.s. 50% re-
bate for new mods submitted! 9 pages
of 3-500Z tech info. $11 postpaid.—In-
fo. SASE, BOB KOZLAREK WA25QQ,
69 Memorial Place, Elmwood Park NJ
07407. BMNB581

ELECTRONIC KITS & ASSEMBLIES.
For our latest catalog, SASE (45¢) to:
A&A Engineering, 2521 W. LaPalma,
#K, Anaheim CA 92801. BNB624

HT-CLONE BATTERIES: ICOM: BP-
35S Double BP3 “"Wall Chargeable"
$43.95, BP5 $42.95, YAESU. FNB2
$21.95, SANTEC: 142/442/1200 (3
Pin) $22.95. "REBUILDING: SEND-
UR-PACK" Ilcom BP3 $20, BPS5 $28,
BP7/8 §34, BP70 $30, Yaesu FNB4/4A
$37, Kenwood PB21 $18, PB25/H/26
$28, T-T 2991 $28. "U-DO-IT REPAIR
INSERTS" ICOM: BP2 $18.95, BP3
$16.95, BP5 §22.95, BP7/BP8 $28.95,
KENWOOD: PB21 $12.95, PB24/25/
26 $19.95, AZDEN 300 $19.95, YAE-
SsU: FNB4/4A $32.95, TEMPO:
S1,2,4,5,15/450 $22.95, 12V/5Ahr
PORTA-PAC W/CHGR $49.95, "AN-
TENNAS' 2MTR 5/8-Tel/BNC $14.95.
“TELEPHONE { PAGER & COMMER-
CIAL PACKS" ""FREE CATALOG." $3
Shipping/order. PA +6%, Visa-M/C
+$2. (814) 623-7000, CUNARD AS-
SOCIATES, Dept. 7, R.D. 6 Box 104,
Bedford PA 15522. BNBG628

ROSS’' $5%% NEW October SPE-
CIALS: KENWOOD TS-440S/WAT
$1219.90, TR-8400 $379.90, TM-231A
$389.90, TM-4018B $307.99, TM-411A
$339.99, TS-711A $839.90, TW-4100A
$459.99, SM-220 $409.90; MIRAGE C-
3012R $329.99, B-23S $93.90, B1016
$249.90, B108 $145.90; ICOM IC-
12AT $369.90, IC-1200 $544,99, IC-
32AT $539.90, |C-725 $809.90, IC-
3200 $464.99; YAESU FT-747GX
$709.90, FT-726R $799.90, FT-470
$465.90, YR-901 $549.99, SC-1
$148.99, FT-411 $326.90;
CUSHCRAFT AV4 $85.90, AP-8
$159.90, A-3 $259.90, 220-QK
$229.90;: AEA PK-64A/WHFM
$189.99. ALL L.T.O. (LIMITED TIME
OFFER) LOOKING FOR SOMETHING
NOT LISTED?? CALL OR WRITE.
Over 8780 ham-related items in stock
for immediate shipment. Mention ad.
Prices cash, F.O.B. PRESTON.
HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY.

type (double-spaced).

Barter 'N’ Buy advertising must pertain to ham radio products or services.
[JIndividual (noncommercial).....
[1Commercial .........c..cc0uuen
Prepayment required. Count only the words in the text. Your address is
free. 73 cannot verify advertising claims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

.................. 50¢ per word
................. $1.50 per word

e — — — e e ——

Mo discounts or commissions are available. Copy must be received in
Peterborough by the first of the second month preceding the cover date.
Make checks payable to 73Magazine and send to: Donna DiRusso, Barter
'N’ Buy, Box 278, Forest Road, Hancock, NH 03449,

— — — — w— w— — —
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ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON ID 83263.
(208) 852-0830. BNBG54

WRITTEN EXAMS SUPEREASY.
Memory aids from psychologist/engi-
neer cut studytime 50%. Novice, Tech,
Gen: $7 each. Advanced, Extra: $12
each. Moneyback guarantee. Bahr,
Dept 73-1, 1196 Citrus, Palmbay FL
32305, BNBB91

ROSS $§$5% USED October
SPECIALS: KENWOOD TS-930S/
WAT,YG-455C1 $1459.90, SP-820
$69.90, R-300 $189.90, TM-231A
$339.90; ICOM PS-15 $122.90, IC-
720A $599.90, IC-725W/FL-101
$769.90; YAESU FT-ONE $1199.90,
FRA-7700 $39.90, FRT-7700 $45.90,
FTV-707W/70CM MODULE %269.90;
COLLINS KWM-2 $499.90, 312B4
$259.90, KWM-3B80 3 FILTERS NB.SP.
$1995.90, 755-1 & 32-51 $425.00.
LOOKING FOR SOMETHING NOT
LISTED?? CALL OR WRITE, WE
HAVE OVER 235 USED ITEMS in
stock. MENTION AD. Prices cash,
F.O.B. PRESTON. HOURS TUES-
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
P.M. MONDAYS. CLOSED SATUR-
DAY & SUNDAY. ROSS DISTRIBUT-
ING COMPANY, 78 SOUTH STATE,
PRESTON |ID 83263. (208) 852-
0830. BNB709

$50 PACKET DIGICOM >64—A fan-
tastic software based PACKET system
for the Commodore 64. Order KIT #154
for $49.95 or Assembly #154 for
$79.95, both include FREE DISC. Add
$3.50 s/h. A & A Engineering, 2521 W.
LaPalma, #K, Anaheim CA 92B01.
(714) 952-2114. MC or VISA accepted.
BNB732

HAM TRADER YELLOW SHEETS. In
our 28th year. Buy, Swap, Sell ham
radio gear. Published twice a month.
Ads quickly circulate, no long wait for
results. Send business size SASE for
sample copy. $15 for one year (24 is-
sues). P.O.B, 2057, Glen Ellyn IL
60138-2057 or P.O.B. 15142, Seattle
WA 98115. BNB741

$55%5 SUPER SAVINGS $5%$% on
electronic parts, components, sup-
plies, and computer accessories. Send
one dollar for 1-year subscription to our
40-page catalogs and their supple-
ments. Get on our mailing list. BCD
ELECTRO, PO Box 450207, Garland
TX 75045 or call (214) 343-1770.
BNB749

HAM RADIO REPAIR all makes, mod-
els. Experienced, reliable service.
Robert Hall Electronics, Box 280363,
San Francisco CA 94128-0363. (408)
729-8200. BNB751

WANTED: Ham Equipment and other
property. The Radio Club of Junior
High School 22 NYC, Inc., is a nonprof-
it organization, granted 501(C)(3)
status by the IRS, incorporated with
the goal of using the theme of ham
radio to further and enhance the edu-
cation of young people nationwide.

Your property donation or financial
support would be greatly appreciated
and acknowledged with a receipt for
your tax deductible contribution. Meet
us in person at the Lima, Ohio, Ham-
fest, October 15, and learn all about
the most exciting and beneficial appli-
cation of ham radio today. Please write
us at: PO Box 1052, New York NY
10002, Round the clock Hotline: (516)
674-4072. Thank youl BNB762

INDIVIDUAL PHOTOFACT FOLD-
ERS. #10 to #1400, $4.00. #1401 up,
$6.00. Sam's books, $7.00. Postpaid.
Allen Loeb, 414 Chestnut Lane, East
Meadow NY 11554, BNB766

AVANTEK ATF10135 $12.00,
MMIC's, P.C. board, SASE: WA31AC,
7148 Montague St., Philadelphia PA
19135. BNB771

HAMLOG COMPUTER PROGRAM
Full features. 17 modules. Auto-logs,
7-band WAS/DXCC. Apple $19.95.
IBM, CP/M, KAYPRO, TANDY, CR8
$24.95. 73-KA1AWH, PB 2015, Pea-
body MA 01960. BNB775

WE DID ITIl! At last a BETTER
MOUSE TRAP. Quick, Easy, and Sim-
ple—Study Cards covering Novice—
Tech—General—Advanced—and Ex-
tra. All questions—answers—and
drawings at your fingertips. Key words
underlined—no fighting for computer
time and panic attacks trying to read
books. Custom-made for the lady of the
house by ONE. SUPER EASY TO
USE. Successful users—ages 8 to
76—you can do it TOO!!! Write Car-
olyn NSMUU, PO Box 16646, Hatties-
burg MS 39402. BNB792

WANT TO GET TO KNOW THE LAT-
EST FCC news, operating tips, tech
talk, free ads? Get America's #1 club
publication manthly, lowest dues fig-
ure in US for 61 services and benefits.
Jain the Triple States Radio Amateur
Club. Send $3.50 for six months to:
TSRAC, Box 240, RD 1, Dept. 73, Ade-
na OH 43901. BNB812

1050+ DX AWARDS, 103 countries
detalled in K1BV's Directory. $15.65.
Ted Melinosky, 525 Foster St., South
Windsor CT 06074-2936. BNB835

100 QSL CARDS $8! Shipped post-
paid. Free samples. Shell Printing,
KDI9KW, PO Box 50A, Rockton IL
61072. BNB859

RECEIVING TUBES: $2.00 each, plus
shipping, while they last. Octals, loc-
tals, seven and nine pin. Tested before
shipping. Guaranteed good. Electronic
Stockroom Inc., 346 Columbia Turn-
pike, Rensselaer NY 12144, Call: (518)
477-2381, BNBBE5

CURRY COMMUNICATIONS proudly
introduces a complete line of easy to
build kits for L.F. and 1750 meters.
Please write for brochure. Curry Com-
munications, 852 North Lima Street,
Burbank CA 91505. BNBB74



WANTED: All types of Electron Tubes.
Call toll free 1 (800)421-9397 or 1 (612)
429-9397. C & N Electronics, Harold
Bramstedt, 6104 Egg Lake Road,
Hugo MN 55038. BNB878

RIT KITS for most transceivers, $15.
Info only, send SASE. Loren Wallen
KATAZM, 6323 S.W. 100th, Tacoma
WA 98499. BNB885

YAGI BUILDERS. 6061-T6 tube traps.
Good for 1500 PEP. SASE for details.
No collect calls. Brown Engineering,

Inc., 5501 SW 25th Court Hollywood
FL 33023. (305) 989-4658. BNBB888

LOW COST HAM GEAR. SASE for
free list. WA4DSO, 3037 Audrey Dr.,
Gastonia NC 28054. BNBB90

SURPLUS CATALOG. 72 pages. $2.
Surplus, PO Box 276, Alburg VT
05440, BNBB91

WANTED: MILITARY SURPLUS VHF/
UHF SOLID STATE RADIO EQUIP-
MENT, WE NEED ARC-164, ARC-
114A, ARC-116, ARC-150, ARC-159,
ARC-182, ARC-186. TOP DOLLAR
PAID OR TRADE FOR NEW AMA-
TEUR GEAR. WRITE/PHONE BILL
SLEP (704) 524-7519, SLEP ELEC-
TRONICS COMPANY, HIGHWAY
441, OTTO NC 28763 BNB892

BIRD ELEMENTS, WATTMETERS,
DUMMY LOADS—Buy and Sell. (609)
227-5269. Eagle, 100 Dearborne Ave.
Blackwood NJ 08012. BNB894

2-WAY RADIO SYSTEM. Used VHF
base stations, remotes, portable ra-
dios, UHF car radios + many extras.
Call Chris, (202) 944-2B02 for equip-
ment + price list. BNBB97

MAKE YOUR OWN REPEATERS Mo-
torola Micor Radios 45 watt, 4 freq.
136-150 MHz $80.00. Motorola Micor
Radios 45 watt, 8 freq. 136-150 MHz
£120.00. Motorola Motracs Radios 25
MHz $32.00. Micor Access Groups 4
freq. Scan Head, spkr., mic, cable
$75.00. Micor Access Groups B freq.
Scan Head, spkr., mic, cable $100.00.
GE Exec 11's Radio 45 watt, 1 freq.
136-150 MHz $100 with all acces-
sories $200.00. GE Exec 11 Radio 50
watt, 42-50 MHz $100.00 with all ac-
cessories $200.00. EM-2 DTMF mics
with Micor, Mitreks, Syntor Plugs, hard
wire changeable with schematic
$20.00. DTMF Encoders with lite,
choice of Plug Micor or Master |l
$30.00 each. LAMBDA Power Sup-
plies LNS-P-12, 120 volts, 12 voit DC
14 Amp. $100. Woife Communica-
tions, 1113 Central Ave., Billings MT
59102. (406) 252-9220. BNBS00

CIRCUIT BOARDS— for your Home-
brew Projects. Can work from your
schematic or from your idea. Design
Layout Service or Fabrication Service.
You don't pay until you're satisfied.
2781 Shaffer Ave., Cincinnati OH
45211. BNB901

WW5B DOES IT AGAIN! Send SASE
for list of surplus Hewlet-Packard UHF,
H-P audio oscillators, H-P distortion
meters, H-P frequency meters, power
supplies, power conditioning equip-
ment, etc., elc. Bargains as usual.
WwsB, PO Box 460, Brookshire TX
77423. (713) 934-4659. BNB903

CW IDENTIFIER: 700 Hz Sinewave,
Accurate 10-Minute Timer, 9-12VDC,
Instructions, Guaranteed. $79.95.
DMR Qil Tools, Inc., 6126 Rex Drive,
Dallas TX 75230-3429, (214) B91-~
0509. BNB905

WANTED: Clean, operable lcom 255A

or 260A. A. Campo, B16 W. Knapp St.,
Rice Lake WI 54B68. BNB906

HAM SOFTWARE and other “share-
ware” for IBM/compatibles. SASE for
catalog. JK&S, Dept. 73, POB 50521,
Indianapolis IN 46250-0521. BNB907

DIGITAL AUTOMATIC DISPLAYS.
Be specific. 45¢ SASE. GRAND SYS-
TEMS, Dept. A, PO Box 3377, Blaine
WA 98230, BNB908

HAMSOFT—Public Domain Soft-
ware For Amateur Radio. Hundreds of
titles, lowest prices, satisfaction guar-
anteed! IBM, C-64, many more. Cata-
log $1.00 refunded first order. HAM-
SOFT, PO Box 2525, Morgan City LA
70381, BNB209

COMMODORE/AMIGA CHIPS,
PARTS, REPAIRS. Call for lowest
prices. New Heavy Duty Power Supply/
C64—%$27.95 (plus UPS); New Amiga/
PS102—%$73.95 (plus UPS). Used
Commodore "'Pet’”” Computers, '"AS
IS""—$49.95, 9090/9060 Tons of
Parts, "'AS 1S"'—§29.95. The "Diag-
nostician" trouble-shooting guide for
C64/1541 Drive—$7.95. . . VISA/
MC...Q.E.P. Co., Inc., Kasara Mi-
crosystems Div., Stony Paoint NY
10980. (800) 248-2983. BNB910

HAM SOFTWARE IBM/Compatibles
10 disks $26.95. MC/VISA/Discover.
NSABY EAPCO/7, PO Box 14, Keller
TX 76248-0014. (817) 498—4242.
BNB911

HOMEBREW PROJECTS LISTS
SASE WB2EUF, Box 708, East Hamp-
ton NY 11937. BNB912

ELECTRON TUBES: All types & sizes.
Transmitting, Receiving, Micro-
wave. . .Large inventory = same day
shipping. Ask about our 3-500Z spe-
cial. Daily Electronics, PO Box 5029,
Compton CA 90224. (B00) 346-
6667 . BNB913

ICOM, KENWOOD & YAESU OWN-
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PROPAGATION

by Jim Gray W1XU
PO Box 1079
Payson AZ 85541

October Activity

This month will find excellent
HF propagation on all of the HF
bands between 40 and 10 meters,
and even 80 meters will begin to
look a bit lively. The first week of
the month will exhibit variable
conditions ranging from good to
poor, while the second
week of the month is likely

Jim Gray W1XU

onsets of poor or good conditions
may vary by as much as a day or
two, due primarily to the increas-
ingly unpredictable nature of the
sun at times of high solar activity.
Strong sunspot groups can pro-
duce flares and sudden iono-
spheric disturbances that may
even create HF communications
“blackouts’ for several hours at a
time on the days marked “P." &
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Others May Try to Imitate, But...

Only One Can Be The Best

PAKRATT 232
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Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex

It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in
the amateur radio dictionary under
the word Versatile. One data con-
troller that can receive seven digital
modes, and can be used with almost
every computer or data terminal.
You can even monitct Naviex, the
new marine weather and navigation-
al system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a hLimiter dis-
criminator with automatic threshold
control.

The internal decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs 1S a terminal pro-
gram.

PC Pakratt Packet TX/RX Display
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Facsimile Screen Display

2 Software Support

While you can use most modem
Oor communications programs with
the PK-232, AEA has two very spe-
cial packages available exclusively
for the PK-232...PC Pakratt with
Fax for IBM PC and compatible
computers, and Com Pakratt with
Fax for the Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for transmis-
sion/reception and screen display of
facsimile signals. The IBM
programs are on 5 1/4" disk and the
Commodore programs are plug-in
ROM cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode
data controller. Over 20,000
amateurs around the world have on-
air tested the PK-232 for you. They,
along with most major U.S. amateur
magazines, have reviewed the PK-
232 and found it to be a good value
and excellent addition to the ham
station.

No other multi-mode controller
offers the features and performance
of the PK-232. Don’t be fooled by
imitations. Ask your friends, or call
the local amateur radio store. We're
confident the PK-232 reputation will
convince you that it's time to order
your very own PK-232,

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232,

Advanced Electronic

Applications, Inc.
P.O. Box C-2160
Lynnwood, WA 98036
206-775-7373

AEA Retail $415.95
Amateur Net $349.95
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\ ’ KENWOOD

..pacesetter in Amateur Radio

“DX-citin

= Compact high performance HF transceiver * Dual SSB IF filtering
with general coverage receiver A built-in SSB filter is standard. When an

optional SSB filter (YK-88S or YK-88SN) is

Kenwood’s advanced digital know-how e Superior receiver dynamic range installed, dual filtering is provided.
brings Amateurs world-wide “big-rig” Kenwood DynaMix™ high sensitivity direct *» AMTOR compatible
performance in a compact package. We mixing system ensures true 102 dB receiver  « Adjustable dial torque
call it “Digital DX-citement”—that special dynamicrange.(500Hz bandwidthon20m) 100 memory channels
feeling you get every time you turn the e 100% duty cycle transmitter Frequency and mode may be stored in
power on! super efficient cooling permits continuous 10 groups of 10 channels each. Split fre-
e Covers All Amateur bands key-down for pernods exceeding one hour. quencies may be stored in 10 channels
Generai coverage receiver tunes from RF input power is rated at 200 W PEP on for repeater operation.
100 kHz —30 MHz. Easily modified for 558, 200 W DC on CW, AFSK, FM,and 110« TU-8 CTCSS unit (optional)
HF MARS operation W DC AM. (The PS-50 power supply is e Superb interference reduction
* Direct keyboard entry of frequency needed for continuous duty.) IF shift, tuneable notch filter, noise blanker,
* All modes built-in » Built-in automatic antenna tuner all-mode squelch, RF attenuator, RIT/XIT,
USB. LSB, CW AM. FM. and AFSK. Mode (optional). Covers 80-10 meters. and optional filters fight QRM.
selection is verified in Morse Code ¢ 5 IF filter functions *« MC-43S UP/DOWN mic. included
* VS-1voice synthesizer (optional) e VOX, full or semi break-in CW e Computer Interface port

POWER

-

YOICE N8B ATT
l . HF TRANSCEIVER

[EXEEI = 77— MODE/ KEY ————— = =
ALC PWHSWR - FUNCTION RIT/XIT-9~ IFSHIFT  AF—%-RF

ﬂ l f—“ : 5

I 1s8 Fuse cw am M % W e 4 - '

= l T-F A '

nREC THRU OFF ). SET > i
| B

| “.‘; |
o ' — MMz F. ASC . SELECTIVITY
E i) BAND 03 S |

N E
o U

—M2

b
SLOW = "

Uptional accessories
s AT-440 internal auto. antenna tuner (BOm — 10 m BBSN 2.4 kHzN.8 kHz S5B hiters « MC-60AMB0/MBS
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Kenwood
takes you from
HF to OSCAR!
KENWOOD
10 m) = [F-232CNC-10 level transiator and modem pbile speakers « MA-5/VP-1 HF 5 band mobile KENWOOD US.A.CORPORATION
IC kit « PS-50 heavy duty power supply = P5-430/ ru lical antenna and bumper mount = TL-922A COMMUNICATIONS & TEST EQUIPMENT GROUP
P5-3D DC power SLJ|.'IF.-|'§.-' e SP-430 external 2 kw PEP linear Etl'l']phflE‘I e SM-220 station monitor PO.BOX 22745 2201 E DDI‘I‘IiﬂQUEE SII’EEI
speaker » MB-430 mobile mounting bracke! (NO pan dihphw} » \VS-1voice synthesizer L;:rr";g Beach Cﬁ: QDED1=I5?45
» YK-BBC/BBCN 500 Hz/270 Hz CW ilters » YK-BBS » TU-8 CTCSS tone unit » PG-2C extra DC cable !
KENWOOD ELECTRONICS CANADA INC.
Phntrinse aaiilas oo e oia e ity oL i Kenwood transceivers and most accessoties P.O. BOX 1075, 959 Gana Court
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Specifications and prices are subject to change without notice or obligation Mississauga, Ontario, Canada L4T 4C2
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