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ICOM HAS All YOUR
WES COVERED! Met
the unbeatable line-up
of ICOM equipment at

your local [COMo dealer.

ICOM
ICOM America Inc,
2380-116th Ave. N,E.. Bellevue. WA 98004
Customer Service Hotline (206) 454.7619
3 150 PremtElt DOve, Sulle 126, Irving. TX 75063
1777 Ptloenix ParI\way. Su~e 201. Atlanta. GA 3034
ICOM CANADA. A Drvision of ICOM America. Inc..
3071 · .5 Road, Un~ 9. RiChmond. B.C. V5X 214
All staled lJIlI'Cobcaloons areawo._and SIJbI8c1.IO~

wl\hout notoce or Dbh~llIlOn ,,"ICOM IIIllIOS~
exc&fl(l FC C regulatooos Itm~ lng spurIOUSemiSSIOnS. 8,1..1161_

1(·375.
220MHz TransceivEr

K·275l!H
2Meter Transceivers

6 MmRS/10 MmRS. Join the fun of sunspot
cycle 22 openings with the superb IO-watt IC·575fl

It receives 26-56MHz, transmits 28·29.7MHz, an,
SO-S4MHz, and includes AC supply. The

IC-575A. a true supers tar!

440MHI. Enjoy top-notch 430.0-4S0_0MHzoperation wi
the 2S·watt IC·475A featuring AC supply, or go high
f!"Wer using the 7S-watt, AC/DC ·powered IC·475H
super ng.

220MHI. The 2S·watl output IC·375A receives 216_0
236.0MHz, transmits 220.0·22S.0MHz, and includes AC
supply. A genuine masterpiece!

K·475l!H
440MHz Transceivers

2 MmRS. lCOM's 2S,watt
IC·275A VHF leader receives
138.0-174.0MHz including the public
service, marine. and weather bands,
and transmits 140.I·150.0MHz. ln·
c1udes AC supply. The IC·275H is 12
volt DC·JXJWered. produces 100 watts output.
and will operate with external AC supply.
Two of ICOM's heavy hitters!

ICOM has your winning line-up for fixed, portable,
and mobile operations on today's hottest amateur bands.
Slide into the winner's circle with IeOM's deluxe "75"
series t ransceivers, with a team commit ted to excellence
from VHF to UHF communications. Each compact al1
mode unit delivers maximum perfo rmance, reliability,
and ease of opera tion . It's a championsh ip line-up!

All "75" series t ransceivers are an FMer's dream
rig with 99 tunable memories, fou r scan modes. odd
offsets, packet compatibility, scanning mic and DDS
system for data input. SSB/OSCAR delights
include dual VFOs, PST, crystal-resonant
IF notch, noise blanker, and semi/full
CW break-in. The glamorous "7S"
units provide ult imate
mobihng flexibility.

SUPER SCAIIIIIIIG
Monitor all of today's
action with four scan
ning modes: spectrum,
programmable. mode.
and memory. Scans 99
memories in five seconds!



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

NEW!. Telephone initiated control ...
'" Operate your base station with complete control lrom any telephone
'" Change frequencies from the controlling telephone
'" Selectively call mobiles using regenerated DTMF from any telephone
'" Eavesdrop the channel from any telephone
'" Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAl ACCESS REMOTE/INT£RCOfoINECT

•. . .-,-.
0 .... ' cos CO.. Ol$(;

Private Patch TIl: •

OPTIONS
1. % second electronic voice delay
2. FCC registered coupler
3. CW 10 chip

OMN! ELECTRONICS
u_n

PACE ENGINEERING
'~ AZ

TliE HAM STATIO N
Eyansville IN

WESTCOM
Sa il Marcol CA

CANADA:
CARTEL ELECTRONIC
DISTRIBUTORS

Surrey B.C.

COM·WEST RADIO SYSTEM$, LTD.
V&nCOUYef B C.

CMCLE 12 ON It£ADDI svrncE CAJIO

CONNECT SYSTEMS INC.
23731 Madison 51.
Torrance CA 90505

Pho ne: (213) 373-6803

• Connec ts to MIC and ext.
speaker jack on any radio. Or
connect internally if desired .

• Can be connected to any HT.
(Even those with a two wire inter
lace.)

• Can be o perate d si m p lex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
t ion.

• 20 minutes typical connect time
• Made in U.S.A.

HENRY RADIO
lOS~CA

INTERNATIONAL RADIO SYSTEMS
M,~FL

JUNS ELECTRONICS
~CiIyCA

MADISON ELECTRONICS SUPPLY
Hou~lon TX

MIA MI RADIO CENTER CORP.
Mia mi FL

MIKES ELECTRONICS
Ft l..a.uderdale. Miami FL

N&G DISTRIBunNG CORP.
M,ami FL

= NEW FEATURE

.... . f# or multi-digit connectrdtscorr
nect

.... Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• Secret toll override code
• Busy signal disconnect
.... Dialtone disconnect
• CW identification
• Activity timer
• Timeout timer
.... Telephone initiated control
.... Regenerated DTMF selective calling

• Ringout
.... Ringout or Auto Answer on 1-8 rings
• Busy channel rtnqout inhibit
.... Status messages
.... Internally squelched audio
• MOV lightning protection
.... Front panel status led 's
.... Separate CW 10 level control

I"" 24 die switches make all features
user programmable/selectable.

AMAnUR ELECTRONIC SUPPLY
M,'..aol<ee WI. WICkliffe OH.
Orlando FL Cle¥water FL
l.asV~ NV

8ARRY ELECTRONICS CORP.
,..",. York NY

EOE, Inc:.
WoodbfldQe VA

ERICKSON COMMUNICATIONS
Chicago IL

HAM RAmO OUTLET
Anaheim CA. Burlingame CA
Oakland CA. Aloen.. AZ
san Dif!9O C.... Van Nuys CA.
Atlel'lla GA

The new telephone initi ated control ,.,
capabili ties are awesome. Imagine
having full use and full control of
your base stat ion radio operating
straight simplex or through any reo
peater trom any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the toucnpad!

Our digital VOX processor flips your
conversat ion back and forth fully
automatically. There are no buttons
to press as in ph one remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
witl automatically disconnect Pri
vate Patch IV if you forget to send #
(to remotely di sconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have ful l use o f the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con
tact your dealer or CSI to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun
icat ions.



24.95

Tired of payin~ higher and higher prices for
v.If .F. rnagnettc mount antennas? Hustler has
the solution . Two new Merit's of antennas at
suprisi n~ly affordable prices. Built w ith the
same quality and performance you expect
from a Hust ler product . Designe d to o ffer yo u
years of trouble-free operation . Priced to
save vou mone y.

RX SERIES (pil"turl'd lyin~ down)

• 3A db gain I S/H wave
• IOU wall rating
• IS foot coax

Pl -2 S9 connector install ed
• Magnetic mount holds to 75 mph

Model RX·2 , 2 mete r black and chrome
Modd RX·2 20, 220 Mllz , black & chrome

Model RX·2
(Abo Avail:.blc in Black)

~I ()del FX-2
(A I ~o A\·:.i lablc in Black]

29.95 .,

Also Available in Black
Modd FX-2 U, 2 Meter
Modd FX-220n, 220 MHz ,

FX SERIES (pietun-d mounted]

• 3.4 dh gatn I SIH \\"4I \ 'C

• 200 wall rating
• IS foot coax

Pl -2 S9 connecto r Installed
• xtagn euc m ount holds to

IOn m ph

Model FX·2 - 2 Meter, bl ack & c hrome
Model FX-220 - n o MHz, black and chro me

19.95
Also Available In Bla ck
Model RX·28, 2 meter

Model RX-II08, 220 .\ lI tz 24.95 ea .

One ~ccl'l'tronks Plan~

.\tlncc r.;d " "dis. 'Icxas 76067
(817) 32 5· 1386

CIIl'CU 2690N READER SlRVICI: CARD



CIRCLE 24 ON RUDER Sl:RVICE CIoRO

800-647-1800

FOR YOUR NEAREST DEALER
or t o order c a ll toll free

jledgt-d wealher maps on your printer,
Ot her tmeresung FAX pictures can also
be printed -- such as some news
pho tographs from wire services .

Any Epson g raphics com patible
print er will pri nt a wealt h of in teres t InJ{
p trture-s a nd m a ps.

Automatic syn c a n d s top le ts you se t
It a nd leave it for no hassle p rin ti ng.

You ca n save FAX pierures a nd
WEFAX maps to disk if your terminal
program lets you save ASCII Illes to d isk .

Pictures and maps ca n be printed 10
screen in real flme or jrom disk on IBM
a nd compatibles with the MFJ· 1284
Starter Pack .

You can trans m it FAX pictures righ t
off d is k and ha ve fu n exc hangi ng and
collecting them .

S low Scan TV
The Mf J · 1278 ln t roduces you to the

exciting world of s low scan TV.
You'll not only enjoy receiving

pictures from thousa ndsofSSTVers au
over-the-world but you ca n send your
own pict ures to th em . too.

You can print s low scan TV pictures on
any Epson graphics compati ble prin te r . If
you ha ve an IBM PC or compatib le you
can print to screen In near realt lme or
from d isk wi th the MFJ ·1284 Starter Pa ck .

You can transmit slow scan pictures
right off dlsk -. there's no need to set up
lights and a camera for a ca s ua l contact.

You can save s low scan p ictures on disk
fro m over-the-air QSOs if your terminal
program lets you save ASCII files.

The MFJ· 1278 tra nsmits a nd receives
8.5, 12 ,24 , and 3 6 secon d b lack a nd white
format SSTVpict ures us ing two levels.

Con t est Memory Keyer
Nothing beers fhe qUick response oja

memory keyer during a healed contesr.
You'll score valuable contest points by

completing QSOs so fast you'Il Ieave your
competition behind . And you can s nag
rare OX by slipping in so q u ickly you'H
catch everyone by s u rprise .

You get Ia mbi c operation with dot
dash memories. self-comptertng dots a nd
dashes and j a m proof spacing.

Mes sage memories let you store contest
RST, QTH, call. rig Info .. everyrhtng you
used to repeat over and over. You'Il save
precious lime and work more QSOs.

You get automatic Inc rementing serial
n umbering. In a contest It can make the
d ifference between w inn ing a nd losing.

A weight con trol lets you penetra te
QHM w it h a d ist inc t ive s ignal or lets you r
transmrner send perfect sou ndi ng CW o

More Features
Turn on your MFJ-1 278 a nd it sets

ItseIf to match you r computer baud rate.
Select your operat ing mode and the
correct modem Is amomaucany selected.

Plus .. . pri n lln g In all m odes ,
th reshold con trol (or varying ban d
condit ions. ru ne-up comma nd . li thi u m
batt e ry backu p , HS ·23 2 a nd TTL level
serial ports. watch dog timer. fSK a nd
AF'SK outpu ts, outpu t level con trol.
speaker Jack for both radio ports, tes t and
caltbrarton software, Z·80 at 4 .9 MHz , 32K
EPROM, and socketed ICs . FCC approved.
9 :< l 'h x9 'h lnc hes . 12VDCor I IO VAC.

Get yours today and join the fun crowd!

MFJ

baud. You can copy not only amateur
RTTY but also press, weather and other
exclflng traffi c.

A h igh performance modem lets you
copy both mar k and space for grea tly
Im proved copy under adve rse conditions .
It even tracks sligh t ly drlftln,lt s ignals.

You ca n tra n smit both narrow a nd
w ide shifts. The wide shift Is a s tandard
850 Hz shift with mark/space tones of
2125/2975 l iz. This Iets you operate
MARS and standard VHF FM RTTY,

You get both the American Western
Union a nd the International CCITT
c haracter sets, Autos tart for u na tt en ded
recept ion a nd selec ta ble " Diddle".

A receive Normal/Reverse softwa re
switch eliminates retu n ing a n d Unshlft ·
On-Space red u ces errors under poor
receiving con d ll ion s.

ASCII
Yo u ca n transmit and receive 7 bit

ASCII using the same shifts and speeds
as In the RITY m ode and using the same
h igh performance modem. You also get
Autostar t a nd selectable " Didd le" .

CW
You get a Supc Morse Key board mode

that le ts you send perfect CW effortlessly
from 5 to 99 WPM , Including all prosrgns
.. it 's tenor-made for traffic handlers.

A huge type ahead buffer lets you sen d
smooth C\\' even tt you " h u nt and peck" .

You can store enure gSOs In the
message m emories , if you wanted to t
You can link and re pea t a ny messages for
automat tc CQs a nd beacon ing . Memories
also work in RTTY and ASCII m odes .

A lone Modu lo it'd CW mode turns
your WiF FM rig rn to e C wtrcnsceuer for
a new fu n mode. ns perfect for
t ra ns m ilt ing cede practice over VHF FM.

AD AFSK CW mode lets you ID in CW.
The CW receive mode lets you copy

from I to99 WP M. Even with s loppy fis ts
you'u be s u rprised a t the copy you' ll gt'!
with Its power fu l bum -In soft wa re.

You also get a random code ge nerato r
t hat'Il help you copy CW fa ster.

Weather FAX
You'll befasclnated as you u'ofch

WEF'AX signals brossom IlIfojull

MFJ multi-mode
data controller

• 1m _ J ......n-- O,t.T,. COJfTIIIOl.UIl
< "0_- -~ -• - - ••• - - 0 ..• • • • • - •_.,... _. " ,·u"

MFJ shatters the 6 mode barrier and the price barrier
with the MFJ-1278 and gives you ... Packet, RTTY,
ASCII, CW, WEFAX, SSTV and Contest Memory Keyer

... 7 digital modes ... for an affordable $249.95
Amateur radio's newest m u lti-mode

data controller -- the MFJ -1 278 -- leis you
Join the fun o n Packet. RTTY . ASC II.
CW. Weather FAX , SSTV a nd gives you a
fu ll fea tured Contest Mem ory Keye r
mode ... you /otet 7 m odes ... for a n
affordable $249.95.

Plus you gel high performance H F/Vfl FI
CW modems. soft ware selectable dual
radio pons. precision tuning indicato r.
32K RAM. AC power supply and more.

You'. find it themosl userJfiend/y o!
all mulli-modes.Jt 's menu driven for ease
ofuse and com mand d riven for speed.

A high resolution 20 LED tun ing
ind ica tor lets you Iline In sfgnaL,>f ast In
any mode. All you have to do is to center
a single LED and you 're precisely tu ned
In 10 within 10Hz -- and It show s you
which way to tune!

All you need to join the fun is an
~1FJ- 1278. your rig a nd any computer
with a serial port and terminal program .

You can use the MFJ Starter Pa ck to
get on the air Instantly. It includes
comput er interfacing cable. tennina l
software a nd frien dly Inst rucllons . . .
everythi ng you need to ,lte t o n the air fast.
Order MFJ· 1282 (d isk)/MFJ· 1283 (tape)
for the C·64/ 128 a nd VIC-20 or ~FJ·1 284

for the IBM or com pati ble, S 19.95 each .
Packet

Packet gives you th e fastest and m ost
relia bl e error-free communications of
a ny amateu r d igi tal mode.

With MFJ 's super clone of th e Industry
stan dard -- the TAPR T NC·2 ·· you get
genuine TAPR software/hardware plus
more -. not a "work-a-ltke" imit ation.

Eztenshe tests published In Packel
Radio MagazIne r' HF Modem Perform
ance compensons" prove the TAPR
designed modem used In the MFJ-1278
gives better copy with proper DCD
operat ion u nder all tested conditions
than the other modems tested.

Hardware DeD gives you m ore QSOs
because you gt't relia ble carrier detec t ion
under busy , noisy or weak con d it ion s .

A hard ware HDLC gives you fu ll
d uplex operation for satellite work or for
use as a full duplex dtgtpearer. And , it
makes possible s peed s In excess of 56K
baud with a suitable external modem .

Good news for SYSOPs! New software
lets the MFJ -1278 perfo rm Flawlessly asa
WORLlfWA7MBL bu lle tin board TNC .

BaudotRTTY
You can copy all sh ifts and a ll MFJ ENTERPRISES, INC.

s tandard speeds Including 170 ,425 a nd Box 494 . Miss. S tate. MS 39 76 2
800 Hz shiflsand speeds from 4 5 to 300 601·323·586H 'rete .. : !'>.'\·4!'lOO MF',ISTKV One Year Uncon d it iona l Guarantee

MFJ . . . making quality affordable



Numbft 1 on your FHdbeck caf'd

Welcome, Newcomers!

,

Glossary for Newcomers
AID cc nvert ers-cs cecrar ICs that sample incoming waveforms (voice, video, etc) and

create digital words (bytes) proportional to the vonaqe. D/A converters reverse the
process and recreate the Original waveform from the bytes.

AMTOR- AMateur Te leprinl ing Over Radio; a radio teletype system ceveopee by Peter
Martinez G3PLX based on the SITOR maritime system. Modes A and B 01 AMTOR use
ARQ and FEe error correction, respectively.

Analog-A signal that varies its ampl itude continuously over a given voltage range.

ASCII-American Standard Code lor fnformaticn Interchange; a seven-unit teleprinter
code designed primarily for computer applications.

Asynchronous- A method 01 signal transmiss ion that does not use any reference to a
time scale; l.e., data transmissions can occur at any time. Manual morse. voice, and
manually operated teletype transmissions are asynchronous. Synchronous data is
sent according to a strict time sequence so the transmitter and receiver are synchro
nized .

Baud rate-A measure of data transmission speed , One baud is one element or pulse,
which may correspond to one or several bits each. Baud rate is NOT always equivalent
to bit rate.

Baudot- A five-unit radio leletype code commonly used on the amateur bands. II does not
provide for error correction.

bit- A binary digit expressed as one or zero; fundamental element of digital communica
tions.

byte- A digital word. often made up 01eight bits.
Error correction- A coding scheme that allows detection and correction of errors in a

data transmission. A system may initiate an automatic repeat request. or ARO, which
tells the transmitter to repeat a block of data in which an error was detected . FEC, or
forward error correction, actually builds a correction scheme into a data stream , either
by adding bits to each word or by repeating each word several times to increase the
chance of proper reception.

FSK-Frequency shift keying: the use 01separate tones to send data bits.
Interface- The point at which data is transferred lrom one component to another.
modem- Modulator/demodulator: a device used to send and receive digital ce te.
Parity- An expression that indicates whether the number of bits in a code word is even

or odd .
PSK- Phase shift keying: the use of phase changes of a constant frequency signal to

send data bus. 18O-<:leg ree phase shifts generale bi-phase shift keying, BPSK .

Digital communications-what could be
easier? Just think about it .

The simplest thing to do with an electronic
device is to tum it on and off, or to change a
vonace from high to low or low to high . It 's
easy for a man or machine 10 differentiate
between these two conditions or logic states.
A light turned on, lor example, may mean yes,
while off means no; true and false; slop and
go; and so on. A simple communications sys
tem like this is called binary, meaning 10 have
two parts.

In digital communications, all mtormaticn is
expressed in terms of ones and zeros or bits
(binary dig it S) . A device may interpret a high
voltage as a one, and a low voltage as a zero.
With two crcices. the information passed in
such a simple system is obviously very limited.
Therefore, we need to expand the system's
" vocabulary." We do this by creating digital
words, or bytes , made up of a convenient
number of bits, usually 8, , 6, or 32.

l et's take a look at a system that uses two
bits lor a digital word. The possible choices for
words are 00, 01, 10. and 11 . The choice of
meaning for each digital word is ours alone.
We can assign, say, " yes" and " no" to 11 and
00, respectively, and " probably" and "unlike
ly" to 10 and 01, respectively. Or suppose we
wanted to express a voltage with our new vo
cabulary. This gives us four choices: perhaps
0, 1,2, and 3 volts, or even 0,15,30, and 45
volts. Again, the choice is ours'

Now, let's get really adventurous and try to
express the alphabet and numbers 0-9 with
digilal words. Thus, we need enough choices
for all upper and lower case letters (52) and
the numbers 0-9. That makes a total of 62
choices required. How large will our digital
words have to be?

Every time we add a bit onto a digital word,
the possible combinations increase by a fac
tor 01 two. In the last example, we went from
two to four choices by adding one bit. Three
bi t words give us eight choices, and so on. To
accommodate 62 choices , we need digital
words six bits long , which actually produces
64 choices (2 )( 2)( 2)( 2 )( 2)( 2 . ~ '" 64)
in our digital vocabulary. Thus, we can have a
fairly complete alphanumeric digital vocabu
tary with six-bit words, and even have enough
room for a couple of punctuation characters.

There are many digi tal coding schemes for
alphabets and special computer characters.
The five-unit Baudot code is used in ordinary
radicteletype (RTTY) transmissions . The sev
en-bit ASCII code provides 128 choices for
characters, and includes many characters pe
culiar to computer operations.

How do we turn voice and other analog
signals into bytes? Special integrated circuits
known as analog-to-digital (AID) converters
sample a signal periodIcally, measure its
voltage, and convert the voltage to digital
words. At the receiver, a D/A converter car
ries out the reverse process.

Once we have data into bits, the next step is

4 73Amaleur Radio . June, 1988

to send it over a radio link. Again, we normally
only have to worry about two choices-ones
and zeros. The simplest methOd would turn a
carrier on for a one and off for a zero, much
like Morse code transmission. This methOd is
called on-off keying (OOK). A more rel iable
method of data transmission uses frequency
shift keying (FSK) in which two different tones
are used to represent ones and zeros. Phase
shift keying (PSK) is not as common on the
ham bands as in the commercial world. This
methOd takes a constant frequency signal and
alters its phase (position in degrees) to send a
bit or digital word. A shift of 180 degrees is
known as biphase shift keying (BPSK) ,

Electronic communications links are sub
ject to noise, and to minimize or eliminate
errors, many systems use some lorm 01 error
correction. Some error correction methods
simply identify that an error has occurred.
Parity schemes add a bit on to the end 01 a
byte. With even parity, the total number 01
ones in a word will be an even number. For
example, if 11101100 is our data byte, me
parity bit added to the end would be a one:

1110 11001, Ihus giving an even number of
one bits in the whole word. If an odd parity
scheme had been selected, the parity bit
would be zero: 111011(MX).

If the parity does not match upon receipt,
the operator or system may request a retrans
mission ol the suspect word.

Mode A 01 AMTOR uses an automatic re
peat request (ARO) error correction scheme,
while Mode B uses a forward error correct ion
(FEC) method. With FEC, additional bits are
added to each byte to more closely idenlify
where in a word an error has occurred. FEC
schemes can be very complex.

The beauty of digital communications lies in
its fundamental simplicity and the ability to
Interlace the outside world to electronic
devices, computers, and transmission sys
tems. Using these methods, we can ex
change, store. and retrieve information in
ways only dreamed about a decade ago. Ama
teu r radio has entered a new age, and It's
excitinq 10 be a part of it. Come join us! &I

-Larry ledlow, Jr. NA5E
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Unauspic lOus s tart

The first slap was Newfound
land (which was still a separate
country then). The two pro to
type rigs blew up a few hours out
01 New Jersey. No problem, I
thought. let' s fix 'em. No, said
Bud, we have to ship lhem back
10 the factory 10 be fixed. We
had no spares, no schematic or
service informat ion and all of
the transistors had been soldered
into the circuit boards, SO repairs
were out.

We didn' t get that solid-state rig
back unlil tete in the trip, despite
heroic ettcrts by Hallicrattars. The
older HT-32 lube emergency rig
worked fine, so Bill and I were
able 10 talk with hams all around
the wor ld as we flew , All con
tac ts were taped and excerpts
were used on NBC's " Monitor"
program.

(I even heard a contact between
me and a Romanian ham on a Hal
ucrat ters 45 rpm record a couple
years later. I remember dr iving
alon g Coney Island Ovenue in
Brooklyn in my Porscne Speed
ster in which I had a Philips record
player. I was listening to the Halli
creners " Listen To The World"
promot ion record-and there I
was! And nobody around to tell .)

The Operati on World -Wide
route took us in short, lowallitude
hops to Newfoundland, Bermuda,
The Azores, Scot land , Paris ,
Berlin , Haderslev (Denmark),
Rome. Athens, Izmir (Turkey).
Alexandria (Egypt), Aden (South
Yem en) , Kara chi , Co lombo,
Bangkok, Saigon (where an air
raid was in progress when we ar
rived), Philippines, Taiwan, Oki
nawa, Seoul,Tokyo, Guam,Wake

Continued from page 44

me were Bill l eonard W2SKE for
CBS News, Hallicralters' Bud
Drob ish W9QVA, Pure-Pak ' s
W80LJ . the film crew, the Air
Force flight crew and an Air Force
Pg chap.

SV1AHH

prohibitive, some way to cut this
cost had to be found . The obvious
answer was 10 get the governmenl
to foot the bill .

The Military Air Transport Ser
vice (MATS) provided an old C·54
left over from the Berlin Airlift op
eration and a crew. Pure-Pak pro
vided the film crew. In addition to
filming the mnk-cartcn operations,
the crew also would do a film on
MATS for the government, there
by justifying the expense of the
plane ancl crew. How about a ham
station on the plane as it flies
around the world? Great idea!

As the th en-ed itor of CO, I
heard about the trip, and also
found oulthat one of the two hams
selected to go along to operate
had suddenly developed a heart
problem. I qu ickly volunteered ,
and the next thing I knew 1 was
aboard the plane, leaving from
McGuire Air Force Base, New Jer
sey, for a trip around the world .

The ham gear was the newest
of new: two of five prototype Halli·
cratters FPM·200 sideband solid
state transceivers. with a backup
of the older Hamcraners HT-32
and SX101tube gear. Aboardwilh

osi, OF THE MONTH

To enter your OSl, mail it in an envelope to 73, WGE center. 70 Rte.
202 N., Peterborough NH 03458, Attn : OSl of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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A Small World
An interesting article on cos

mology in a recent Discover mag
azine mentioned a Chandra Wick·
ram asinghe as th e author of
several books. Hmmm . How
many Wi ck rama sin ghes ca n
there be in the world? Could it be
as common in Sri lanka as Jones
in America?

This took me back to 1959 and
my flight arou nd the world on
Operat ion World·Wide. l ordy,
that was almost 30 years ago!
There I met Soma wtckrama
singhe 4S7ES and her beautiful
daughter Chitra during a two-day
visit 10 Colombo, Ceylon. Soma
was by far the most active ham on
Ceylon. Indeed, I'd even worked
her from my W2NSD home station
several limes.

Operation World-Wide was the
brainstorm of W8PU, the PR di
rector at the Pure-Pak division of
Ex-Cell -O Corporat ion . Pure 
?a'-you'li see their trade mark
on almost any milk carton- was
interested in doing a film of their
milk container operations around
the world . Since the cost of send
ing a film crew on such a jaunt was
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2 m and 70 cm FM compact
mobile transceivers
The all-new TM-221A. TM-321A and
TM-421A FM transceivers represent
the " New Generation" in Amateur
radio equipment. The superior Ken
wood GaAs FET front end receiver;
reliable and clean RF amplifier cir
cuits, and new features all add up
to an outstanding value for mobile
FM stationsl The optional RC-10
handset/control unit is an exciting
new accessory that will increase
your mobile operating enjoyment!
• TM-221A provides 45 W, TM -321A,

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

• Selectable frequency steps
for quick and
easy OSY.

Optional Accessories:
• RC·10 Multl-lunctio n handsel remote contro ller
• PG-4G Exira control cable, allows TM·221AI
TM-421A lull dup lex operation . PS-50JPS-4 30
DC power suppl ies . TSU-5 Programmable crcss
decoder . SW-100A Compact SWRlpowerNoli
meter (18-150 MHz) . SW-100B Compact SWRI
power/volt meter (140-450 MHz) . SW-200A SWRI
power meter (18-150 MHz) . SW-2 00B SWRlpower
meter (140- 450 MHz) . SWT-1 COmpact 2 m

• TM-221A receives from 138
173.995 MHz. This includes the
weather channels! Transmit range
is 144-148 MHz. Modifiable for MARS
and CAP operation. (MARS or CAP
permit required.) (Specifications guaranteed
for Amateur band use only.)

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

• Built-in front panel selection of 38
CTCSS tones. TSU-5 programmable

-decoder optional.
• Simplified front panel controls 

makes operating a snap!
.16 key DTMF hand mic., mic. hook,

mounting bracket, and DC power
cable included.

• Kenwood ncn-vcletne operating
system. All functions remain intact

even when titluum battery
back -up fails. (lithi um cell

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

antenna tuner (200 W PEPj . SWT-2 Compact
70 em antenna tuner (200 W PEP) • SP-40 Com
pact mobile speak er . SP-50B MObrle speaker
• PG-2N Extra DC cable . PG-3B DC hne noise
ruter » MC-6 0A, Me -aO, MC-a5 Base station rmcs.
• MC-55 (8-pin) MobIle rwc. with gooseneck and
Irrne-out timer . MA-4 000 Dual band antenna with
dupiexer (mount nOI sUPlJued) . MB-201 Extra
mobile mount

• Packet radio compatible!
.14 full-functlon memory channels

store frequency, repeater offset,
sub-tone frequ encies . and repeater
reverse information. Repeater offset
on 2 m is automatically selected.
There are two channels for -coo
split" operation.

• Programmable band scanning.
• Memory scan with memory

channel lock-out.
• Super compact :

approx. 1-1I2"Hx5-112"Wx7"D.
• New amber LCD display.
• Microphone test function on low

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

heat sink.

RC-l0 Remote Controller
For TM-221A/3 21A/421A. Optional
telephone-style handset remote
controller RC-l0 is specially
designed for mobile conven ience
and safety. All front panel contro ls
(except DC power and RF output
selection) are controllable from the
RC-10. One RC-l0 can be attached
to two transceivers with the optional
PG-4G cable. When both trans
ceivers are connected to the RC-l0.
cross band, full duplex repeater
operation is possib le. (A control
operator is needed for repeater
operation.)

KENWOOD
KENWOOD U.S.A CORPORATION
2201E. Dominguez 51.. Long Beach, CA 90810
PD. Box 22745. Long Beach, CA 90801·5745
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• Large. easy-to-read multi-func
tion LCD display with night light.

• Audible beeper to confirm key
pad operation. The beeper has a
unique lone for each key, DTMF
monitor also included

• Supplied accessories ; Bell hook,
rubber flex antenna, PB·2 standard
NiCd battery pack (for 2.5 W coer
auoru. wall charger, DC cable,
dust caps .

Optional Accessories;
• PB·!: 12 V, 800 mAH NICd pack rOf 5 w
output · PB-2: 8.4 V, 500 mAH N,Cd pack
(25 W oomcu-PB-3 , 7,2 V. 800 mAH
NICd pack (1.5 W output) • PB-4 : 72 V.
1600 mAH NICd pack (1.5 W output)
• BT-5 AA cell manganese/alkahnebattery
case ' BC-7 rapid chalgel rOf PB-1. 2. 3,
or 4 • BC-B compact battery chalgel
• SMC·30 speaker microphone · SC-12, 13
sen cases ' RA-3. 5 telescoping antennas
• RA.-BB Stubby[)uk antenna >TSU-4
CTCSS decode unit · VB-2530 2m. 25W
ampldl('l (1· 4 W Input) · LH-4. 5 leather
cases · MB·4 mobtle bracket · BH·5
swrvel mount · PG-2V extra DC cable
• PO-3D CIgarette bghtel COld With hlter

Kenwood brings you the
greatest hand· held trans
ceiver ever! More than just
" b ig rig pertcrmence" the
new TH·215A for 2 m, TH-315A
for 220 MHz, and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease !
• Wide receiver frequency range.

Receives from 141-163 MHz.
Includes the weather channels!
Transmit from 144-148 MHz.
Modifiable 10 cover 141-151 MHz
(MARS or CAP perm it required).

• TH -3 15A covers 220-225 MHz,
TH·415A cove rs 440-449.995 MHz.

. 5 ,2 .5 , or 1.5 W output, depend 
i ng on the power source. Sup
pl ied battery pack (PB-2) provides
2.5 W output. Optional NICd packs
for extended operation or higher
RF output available.

- ClCSS encoder built-in. TSU-4
crcss decoder oononat.

• 10 memory channels store !.!!1..
offset. in laO-kHz steps.

• Odd split, any freQuenp lX or
RX, in memcry ch8nne - 0:'

- Nine types of scanningl lnclud
Ing new "seek scan" and prior
ity a lert. Also memory channel
lock -oul ,

-Intelligent 2-way battery saver
circuit extends battery life. Two
battery-saver modes 10 choose,
with power saver ratio selection.

• Easy memory recall . Simply
press the channel numberI

.12 vee input terminal for direct
mobile or base station supply
operation. wren 12 volts applied,
RF output IS 5 WI (Cable sucouedu

- New Twist-Lok Positive
Connect ' lock ing battery case.

• Priority alert funct ion.
• Monitur switch to defeat squelch.

Used 10 check tne frequency when
CTeSS encode/decode IS used or
when squelch IS on,

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers
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AMSA T Phase 3C
OSCAR 13 may well be a reality by the time
you read this. Prospects lor an on-schedule
launch of the latest Phase 3 namsat looked
great at press time. A successful launch of
Ariana mission V·2 1on March 11 set the stage
for missions V·22 and V-23 in May. II V-22 is
launched according to plan , V-23 will ca rry
Phase 3C. METEOSAT, and PANAMSAT
aoncn May 26.

AMSAT will release Phase 3C for gener
al use after a three or four week checkout
period.

DXers'Delight
The peak of the current solar cycle could
occur much eerner than expected. accord
ing to Dr. Patrick Mcintosh , Director of Solar
Physics Research at NOAA's Space Environ
ment Laboratory in Boulder , Colorado. No
doubt many hams have observed the good
band openings during the past spring. Dr.
Mcintosh suggests that u current trends con
tinue, the solar peak could be the most intense
ever recorded, surpassing even the legendary
1957 maximum!

Or . Mci ntosh warns that solar predic
tions are risky business, but he bases his
predictions on three factors: the total num
ber of sunspots and sunspot clusters; the
rate of increase of 10Cm band noise; and the
progression of " solar crowns," areas 01 in
tense magnetic fields , towards the sola r
poles.

II the scientist's prediction are correct. the
next solar peak could occur as early as the
end of 1988 instead 01 1992.

Calling All Cars
Bil l Gardner W8WG has proposed direct
communications with police systems for
ama teur radio operators. In his recent pro
posal to the FCC, Mr, Gardner outlined two
systems that would allow cross-service com
munications .

His lirst system would allow cross-band op
eration, in which both hams and police trans
mit on their assigned frequencies but monitor
each other with " scanner receivers." The OUl

er system would establish " National Police
Boll Frequencies" near the edge of the ham
bands (29.690, 50.005 or 52.005, 147.99, and
449.975 MHz), on which police could commu
nicate directly with hams. The latter proposal
wou ld require a change 10 Part 97 to allow
police access to amateur frequencies.

•

Part 97 Rewrite
The FCC has proposed to reorganize Part
97, the rules governing the Amateur Rad io
Service. Part 97 has not been rewritten since
1951 , and the Commission wishes to clarity
and update the " patchwork quilt" of rules.
Many technology and operationaf changes
have occured since the last reorganization of
the rules, and the FCC proposal would clarity
and modernize the regulations. The actual
text of this Notice 01Proposed Rule Making is
nearty 90 pages long. The deadline for corn
ments on PR Docket 88-139 is August 31.

No Changes
to Access Charges
The FCC has quietly scrapped it s plan 10
Inc rease telephone rate s for c omp uter
users . According to the Wall Street Journal,
the Commission notified members 01 Con
gress that it would no longer pursue its plan to
increase computer network access charges
by as much as $5.50 per hour. Computer
users across menation had opposed the pr0

posed move, which represented a potential
increase in connect charges 01 100 percent or
more . Inlo rmation service companies like
Compuserve, GEnie, Delphi, and BIX also op
posed the proposal, claiming the steep access
Charges would have put them out 01 business.

The decision to d rop the rate increase pro
posal came shortly after Rep. Edward Markey
(o-Mass.), chairman of the House Telecom
munications Subcommittee, said he would in
troduce legislation to ki ll the access charges.
The FCC also received about 10,000 leiters
from computer users opposing the move, a
record number of comments lor a telephone
issue.

The FCC will continue a separate effort to
assess charges of $4.50 per hour per user 10
hook up private telephone netwol1ls to lOCal
systems.

Senior Ham
Recruitment
The ARRL has targeted non-hams aged 50
and over for recruitment into the hobby 01
amateur radio. A pilot program in the Tampal
St. Petersbu rg, Florida, area will commence
this summer. In an effort to interest more re
tirees in ham radio, the program will primarily
recruit new hams fro m senior citizens' organi
zanons. If the pilot program proves success
ful , a natiOnwide effort wiliiol low.

Number 3 on rc-- Feedbadl e..-cl
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Data Convention
The Radio Society 01 Great Britain invites
participants and lecturers to the RSGB Data
Convention on July 22-23. As part 01 their
75th anniversary celebration, the Society has
organized th is IWO day even t for all hams inter
ested in various aspects of digital data trans
mission and reception. The convention will be
held at the Harrow SChOOl, Harrow~n-the-H i lJ ,

Middlesex. Speakers trcm Europe and North
America will make th is a truly interesting
meeting, perfect lor beginners 10 experts. For
more information, contact Smudge l unde
gard , Sallby, Bctscm lane, west Kingsdown,
Sevenoaks, Kent TN 15 6BL England, or call
his office at 011 -44-322-613121.

Silver Anniversary
This year Is Ihe 25th anniversary 01 the In
temational Mission Radio Assccrauon. Inc.
(IMRA). IMRA was lounded in 1963by SO ama
teur radio operators- all of them brothers and
priests in a Capuchin seminary in Hudson,
New Hampshire. It has grown to include not
only Catholic missionaries on overseas as
Signments, but laity and meecnenes 01 aft
denominations . IMRA hams have offered
emergency help and consolation to people
whose lives have been ravaged by natura l
disasters. The ecumenical association's 800
ham operators regularly pass traffic to and for
people in remote parts 01the world.

FT-727
Dual Band HT
There has been an enthusiastic response to
the December 1987 73 MagaZine product re
view on the Yaesu FT-727R. Those wishing
more information on the 727 should call Bryan
Hastings, the author of the review, althe 73
Editorial Offices, as he is often not able to
answer correspondence as quiCkly as he
would like! The phone number is (603) 525
4201, Ext. 554.

Muchas Gracias
to this month's QRX news contributors.
They are West/ink Report , WSYI Report , AM
SA T Bulletin , Connect International , ARRL
Le"er , The Christian Century, and the Wall
Street Journal .

73 MagaZine welcomes any and all news
items and photos 01interest to hams. Please
send them to Ihe magazine at WGE Center,
Peterborough NH 03458-1194. Attn: QRX.

73Ama'eurRadio • June,l988 9
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We've got the greatest
design/performance
"Know-how"-14 years in
the business-with
constant improvements in
our Repeaters & Link Units!

For that new 220 MHz Machine-
Spectrum now makes 3 lines of VHF Repeat
ers-the world famous Deluxe SCRI000A,
the Low Cost line of SCR77s, and the State of
the Art Microprocessor Controlled SCR2000X
Line of Repeaters'
The SCR77 Repeaters maintain the quality of
design. components and construct ion which
have made Spectrum gear famous throughout
the world for years. However, all of the "bells &
whistles" have been eliminated-at a farge
cost savings to you! The SCR77 is a real
" workhorse" basic machine designed for those
who want excellent, super-reliable perform
ance year after year-but no frills!
Of course, if you do want a Full Featured/
Super Deluxe Repeater w ith full panel
metering and controls, and a complete list
of ' built- in' options, then you want our
SCR1000A orthe SCR2000X.
All three eveitebte with: AutopatchlReverse
PatchlLandline Control; TouchTone Control of
various repeater fun ctions; 'PL': "Emergency
Pwr.lfO "; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc. (2M & 440 MHz Rptrs. and RF
Link Uni ts also available.)

•

Complete Line of VHF/UHF Revr, & Xmtr.
Boards & Assys. also available. Plus 10,
COR, DTMF Control Bds. , Antennas,
Duplexers, Cabinets, etc. Inquire,

•
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1055 W. Germantown Pk, 510 • Norristown, PA 19403 • (215) 631-171 0 • TELEX: 846-21 1
ClRa.E 5 1 0.. READER SEItVlCI CARD

Basic SCR77

Shown in optional cabinet.

Call or write today for details and pr ices!
Get your order in A.S.A.P.!
Sold Factory Direct or through Export Sales Reps. only.
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by L. B. Cebik W4RNL
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Figur~ 6. A mmd.v source ofslo.... pulses.

in select ing more complex chips tailored to
special needs, Therefore , there will be liulc
theory here.

This discussion will mainly look at practi
ca l circuits and see how hams can apply them
to their designs . Some of the jobs basic flip
flops st ill do best a re switching , dividing by
two, making controllable shift registers. and
controlling circuit funct ions . This is not all
the work fit fo r flip- flops . bu t it provides an
appreciat ion of thei r ve rsat ility .

Related to the nip-flop in most data-book
listings is the latch . Althou gh somewhat d if
ferent in internal ci rcuitry and funct ion, the
latch also holds a piece of data and controls
ci rcuit functions. This presentation will com-
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brator. The more informal name reflects the
fact that modern ICs add special features to
the basic circuit to mak e it even more flex
ible . It 's possible to clock in data, preset the
outputs , clear the outputs . and feed the output
bad. to the input. These features allow the
creat ion of many useful c ircuits.

There are many good sources of informa
tion on the basic theory of the flip-flop in its
many forms. La ncaster 's Cookbooks devore
enti re chapte rs to fundamental nip-flop oper
at ion. T imes have changed s ince the publica
t ton ofthis information . Digital fam ilies now
have hundreds of members , many of which
pe rfo rm specia l functions that . at one time.
had to be configured wit h several gate and
flip-flop chips . In today 's wo rld , it's neces
sary to know what funct ions basic flip-flops
perform best and how to use that knowledge
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WhJ Know flip-Flops and Latches?

The ni p-flop is one o f the most ve rsatile
chips in the entire digi tal fC fam ily . " Flip
flop" is actually the name of a circuit config
ured in many different ways: for example,
with transistors or gate chips . A more formal
name fo r the circuit is the bi-stable multivi-
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" In today's world, it's necessary to know
what functions basic tttp-ttops. perform best and

how to use that knowledge in selecting more
complex chips tailored to special needs. "

Ftxure 8. A handy lIum"al pulser (pulse iluratum Y.i senmd).

flip-flop tells the gates whether to pass o r
block. Note that it's possible to use a single
gate IC with four gates per chip to create
this entire circuit. When there are unused
gates and the builder need s only a control
switch, the simple flip-flop is often the best
way to go .

In Figures 2 and 3, LEDs with series 3300
resistors are indicato rs. Figure 4 shows how
the remaining diagrams will represe nt the
LED ind icator. By using th e simplified
symbol. the reader ca n keep his attention
focused o n the importan t aspects of the
test circuit. As a convention. the LED will
indicate a HI condit ion. When the LED is off,
a LO is present . As I proceed. I shall repre
sent some other useful test circuits in the
same way .

One can do the same basic switching job of
Figure 4 by using on e of the de signated fl ip
flop ICs. suc h as the 74 HC74 D-type flip-flop
shown in Figure 5 . For the moment. igno re
the Data and C loc k inputs by tying them to the
positi ve supply voltage line . For this chip. the
Preset and C lea r inputs are the control lines
that correspond to those in the gate fl ip-flop
circuit . Then take the Preset input LO to
make Q HI and - Q LO , a nd take the Clear
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When changing a control input. both outputs
change together . This featu re is very useful,
because some complex circuits may req uire a
HI in one place and a LO in another. with
both conditions reversed for the off. inact ive.
or opposite condition. Figu re 3 shows an
example. using gates as passing/blocking ele
ment s for pu lses. When gate I passes, gate 2
blocks. and vice versa. The out put from the

VersatiJiI)'

Not ice that the flip -flop has two outputs.
They arc conventionally ca lled Q and - Q.
since one is always the reverse o f the othe r.

pull-up or hold-down resistors on the control
input lines.

The two basic flip-flops in Figure 2 use
74 HCOOand 74 HC02 gates. It 's possible to
substitute regular CMOS NAND and NOR
gates (with changes of pin numbers) and use
the same value resistors . If using 7400-series
TTL ICs or 74LSOO-scries low-po wer TT L
ICs. check the manuals for proper pull-up
and held-down resistors. However. s ince the
74 HCOO-series combines the best features
of both the 4<XX>-series CMOS ICs (except
for the wide range of operating voltages) and
the 74LSOO-series, I will usc them through 
out these expe riments.

modules will fill the bill. No solde ring will go
on here , since these parts will late r go into
real projects.

T he Ba...ic "l ip-nop

Figure 2 shows a pair of basic fl ip-flop
circuits made from gates. As the two dia
grams show. either a pair of NANOs or a pair
of NORs will work fine . Because the output
ofone gate feeds back to an input of the other,
briefly changing the rest state of one of the
contro l lines can switch and latch the output
state . Not only docs the ou tput change when
the input changes, it stays that way after re
leasing the sw itch or whatever pulse system
used to affect the control inputs .

Th is fact is useful. because it gives a de
bounced switch. one that docs not show any
of the make-break problems of mechanical
switches. Figure 2 shows how to use the
flip -flop with mechanica l switches at the in
pu t. The ro ta ry or togg le switch sw itc h
should be a break-before-make type , since
during the brief period that the switch is dis
connected between positions , the flip-flop
output will remain as it was left. It cha nges to
its new state with the first touch of the sw itch
contacts . and it stays that way . 00 matter how
many times the switcb contacts make and
break before settl ing into their final position.
The resisto rs on the control input lines hold
the control inputs HI or LO (as needed) when
the switch is not revers ing them .

The Xs in the input lines show the po ints
where it 's possible to remove the mechanical
switch and resisto rs in order to feed control
s ignals di rectly to the inputs. Th is mode of
ope ration req uires sig na ls always present
at the inputs as either His or LOs. If a no
sig nal co nditio n is desired (e.g . , following
a tri-state buffer) then one should keep the

Material..
First is an experimenter 's board or IC

breadboard for the tests. Second is a power
supply . The simple 5-volt supply in Figure I
will hand le all the experiments. Be sure to
use a heat sink on the 7805 regu lator. Also ,
do not forget the fuse . The power suppl y
and experimenter board make up a useful
package both for this exerci se and for future
experiments.

Third , a small collection of pans . Four or
five 74HC74 D-typc flip-flops. a couple of
74HCOO NAND gates. a pair of 74C02
NOR gates. a 74 HC75 latch , a few LEDs, a
handful of 3300, 10kO , and 47kO resistors ,
plus some specific parts for some ha ndy test

pare and contrast latches and flip-flops , and
show which differences will make ham cir
cu its work better.
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line LO [ 0 make Q LO and - Q HI . Since the
74 HC74 has two flip-flops per chip. only ha lf
a chip is used. just as the gate version o f the
switch.

There are othe r kinds of flip-flop chips ,
such as the J·K models. and there are mult iple
flip-flop chips with many individual ci rcu its ,
but restricted control features. Rather than
ente ring the confus ion of trying to track many
different kinds o f ICs . I'll st ick with the
74HC74 so the reader can try 10 master most
of its capa bilities . Then the reader can apply
the lessons learned to almost any of the other
vari ations .
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Flip-flops as ()i\'iders

The D-type flip -flop provides addit io nal
ci rcuitry for clocking data into the chip. A
pulse source will help make use of this ci r
cuitry in these expe riments. The astable ci r
cuit in Figure 6 uses a 7555 10 produce pulses
with about a I second on-time and a I second
off-time . The 74HCOO-series chips here can
handle frequ encies wel l above 10 MHz. but
thi s slow pulse rate allows the reader to see
the circu it operation more cl early .

To use the Data and Cl ock inputs of the
74HC74 . hold the Preset and Clear lines HI.
Next, we must place the data (a HI or a LO) at
the Data input. Finally . place a LD-to- HI
tra nsit ion o n the Cloc k input line . The first
step is nonnally done when wiring the circuit,
as in Figure 7. Then. whatever the state of the
Data line . when the clock goes from LO to
HI. the D-state will appear at the Q output and
its opposite will appear at the - Q output .

However. Figure 7 shows the - Q ou tput
wired back to the D input. The circuit also
shows the 7555 astable ci rcuit feeding pulses
to the Clock input. Take a close look.

Assume that Q is LO and - Q is HI. Th is
means that D is also HI. When the C lock
pulse goes from LO to HI , the HI on D
appears at Q . T hen - Q goes LO , which
means that D also goes LO. But nothing will
happen to D ' s LO until the next Clock pu lse
cha nges from LO to HI. With thi s second
pu lse . Q goes LOand - Q goes HI. feed ing D
a HI. Th is cycle continues. Note that the Q
and -Q outputs make one complete pu lse for
every two pulses from the 7555 . The circuit
divides the frequency of the astable by 2.

The divide -by-two circuit is very useful.
Sometimes an expe rimenter needs both the
original frequency and another frequency
half as fast . In many applications. the tester
ca n stan the astable at twice the desired fre
quency. and use the di vider circu it to bring it
to j ust the desired value . Remembe r that in
the 7555 ci rcuit, the HI and La durat ions are
not exactly equal. If equal on and off times
are important (e .g., in coded systems). the
divider circuit guarantees equality .

Sim ple C ou nter

A bui lder can make a simple binary counte r
and controller by stringing together d ivide r
circuits. To operate this circuit , let 's make a
debounced manual pulser. Figu re 8 shows a
good ci rcu it. aga in us ing the 7555 . The inpu t
resisto rs and capacitors to the trigger pin sim
ply guarantee that there is one pu lse per fin -

ger press on the switch . I use some ex tra
keyboard sw itches pulled from a defunct pro
ject for this work. Keyboa rd switches are
among the best press-release switches avail
able . Incidentally. I kee p two o r three
prewired pe rfboard vers ions of both the pulse
ci rcuit and the astable circuit close at hand
and just plug connecting wires into the bread
board . In the long run. that saves a lot of time .

Figure 9 shows an example of a simple
binary counte r using two flip-flops in series.
This starts with a debounced pu lsc r. Note that
there are four LEDs connected to some gates
as a substitute for a controlled circuit. There
are up to four passlblock gates or any other
type ofcircuits among which to switch. When
pressing the button , the ne xt LED lights-or
the next circuit becomes operative-with all
the others off.

At the same time. a binary number between
oand 3 is created . using the Q outputs of the
two flip-flops. The experimenter can place
these two outpu ts on the I and 2 inputs of a
BC D driver ch ip that feeds a 7-segment
disp lay .

Now wi re the 4 and 8 inputs low . The result
is a display that reads (). 1-2-3 when pressing
the button, indicati ng the number of the acti
vated ci rcuit. Figure 9 also shows some op
tional additio nal circui try to allow the 7-seg
ment display to read fro m I through 4 . The
NOR gate simply converts the flip-flop LO
LO = 0 into a HI to trigge r the 4 digit.

This basic circuit is useful to about one
more place for counting up to eight and con
trolling one of eight circuits manually . How
ever. beyond eight. there are many more
flex ible binary and BCD counters. as well
as programmable divide-b y-N cou nte rs.
There are decade counters (74HC I60). dual
decade counters (74 HC390) . 4 -bit binary
counters (74 HC 16 1), dual 4-bit binary coun
ters (74 HC 39 3), divide -by- IO counters
(74 HC40 17). up/down cou nters (74HCI91 ).
and ta -bu counters with a bu ilt in oscillator
(74HC4060). They are all based on fli p
flops . but that ci rcuitry is bu ried inside the
chip . One need s only to master the input and
output connections and any special ru les of
operation to use them.

For example . some counte rs count on a
LO -to -HI tran siti on of the C lock input,
others on the HI -to-LO transit ion . Most have
Reset lines that instantly retu rn the count to
zero, but some need a HI 10 do the job.
and others need a LO . When checking out
these counters in data books. be sure to read
all the rules.

" 2 ' 4MCH

a $TaeLE ,,, • I ..)"-i. LED

i r OM ~ o ~ \""...I
'4"C02

""
.J 0 •

J~a.. c
". '&0<00

" ,' O&S>< lL OIOC L(O' OITI
LO 'OOT lS"ORT LEO ' OH I

F,gur~ II . A rontrolldj1lp-j1opdmd~r for nwkmg
Mors~ dtllh~sfrom dots.

Controlled Dil-iders

So far. the divide funct ion of D-type flip
flops have been used in an uncontrolled
manner. dividing all the time. However. by
adding a gate. it's possible to control just
when the circuit divides. Figure 10 shows
two controlled dividers. using NAND and
NOR gates . Which one the expe rimenter uses
depe nds upon the gates available in his cir
cuit and whether he wants to control the pro
cess with a HI or a LO. Since the gate will
reverse the level of the feedback signal, he
feeds the Q output to the gate (instead of the
- Qoutput) .

Figure II shows an application of the con
trolled divide r circuit to make Morse code
dashes from dot pulses . W hen the NAND
gate input is LO , its output to the D terminal
is HI. The clock pu lse will make Q HI and
-Q LO. Since - Qgoes to the NOR gate . the
La permits the gate to pass (inverted) what
ever comes in the other input line . In this
case , what passes are dot pulses .

When the NAND gate input is HI. its out
put to the D input will be the inverted Q
output. If Q is HI, Dis LO. The next clock
pulse will makeQ LO and - Q HI (with the D
input see ing a HI). The - Q HI hits the NOR
input and holds its output LO during both the
HI and the LO pan ofthe original dock pulse .

Now , with the stan of the next d ock. pulse .
the HI D input transfers to Q. with - Q go
ing LO. Thus , one gate of the NOR is La.
allowing the dot pulse to pass as a dot. The
result is a NOR output LO three times as long
as a dot LO, while the space time (HI) is the
same length as usual. By summing the dot
pulse and the divider pulse . it makes perfect
dashes .

Combine Figure 9 and Figure 10 element s
to create a d ivider-controller-cou nter that op
erates only under certain condit ions fed to a
divider-controller gate . The possibilites are
endless!
N~xt time: Shift register circuilS. RJ
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lIelpin~ Others

One of the units I teach
in the program deals with
" Ha nd i- Ha ms. " Thi s
is a great opportunity
for a teacher to expose
the c hildre n to so me
of the spirit and determi
nation ham s are known
best for . Joe Schwartz
K2VGV is a local opera
tor who has been very
supportive of our Pro
gram . Joe is a double

Number 5 on your Feedb, ck c'rd

that they have a chance to be successful at
something for the firs t time in thei r school
careers. They learn to be responsible and
careful in handling the equ ipment. They may
discover sk ills they have in anything from
soldering to designing a creative QSL ca rd .
It 's my job to keep the motivat ion high and to
make sure that every chi ld succeeds at some
thing.

Even though we have a Novice license pass
rate of 75 to 80 %. it's not the main objective
of the course . My philosophy is to show the
students a new and excit ing way to learn
things in school and to be aware of this most
unusual hobby . Who knows? Someday these
youngsters may be married to ham radio op
erators (heaven knows that requires a lot of
unde rstanding) or that they might be vot ing
on antenna ordi nances. It 's important that
they learn about amateur radio in a positive
and responsible manner.

or

Photo fl, Afe...hams frmn Rocci Laurie School.

child ren have made remarkable progress
in learning to speak English because of the
skills invol ved for the telegraph key. After
all, CW is a new language for everyone.
So everyone in the class starts out on equal
footing .

Bright students need to be challenged with
exciting and stimulating mate rial. Most of
them are overstimulated by the various media
to which they are expo sed in conventional
classroom studies, and they are under
worked. Most do not want to work hard to be
successful in school. Ham radio offers end
less poss ibilities for the good student. In an
age where computers are becoming a house
hold item. these kids are delighted to learn
about packet rad io . I am quick to point out
that hams have obvious advantages for career
choices in electronics. computers or commu
nications.

Even more " reluctant learners" recognize

,,

•

Remarkable Progress

What is the most wonderful thing about
a program like th is? The course has some
thing for everyone. Non-English speaki ng

14 73AmaleurRadio . June, 1988

Not a Grind

Instead of "grinding ou t" Novices and
ram ming technical jargon and formulas down
the children's throats, I use ham radio to
motivate the students in all othe r areas of the
school's curriculum . Probably no other hob
by ca n offer the multiplicity of facets to usc as
motivational tools in a classroom . The philos
ophy is to have fun and to see that having fun
can mean us ing the radio in an intelligent and
responsible manner to lea rn more about the
rest of the world.

I always encourage the youngsters to study
at home with a parent or with a sibling. Par
ents love the idea of sharing something new
and interesting like ham radio with their chil
dren. They are always very supportive of our
program.

"My special thanks to Mrs. Carole Perry
for creating a program that bought my son
and me closer together. Studying and being
tested together was fun , and we're now both
in the fantastic hobby of ham radio." wrote
Mrs. Marilyn Aronson KA2SXC , mother of
Michael Aronson KA1RNP.

- .....
'..__)pen,n

I
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A unique classroom ---c,...",--

program in 'NYC

Seven years ago when I began " Introd uc
tion to Amateur Radio" as a course at

Intermediate School 72 in Staten Island , New
York, I couldn 't have known the cxtraonii
nary success we would have with the chil
dren. There was no way of anticipating the
tremendous parental and community support
this course wou ld inspire .

Since its inception. over 4500 students
have co me thro ugh this un ique program .
I leach ten classes each term with approxi 
mately 35 youngsters per class in sixth,
seventh , and eighth grades. A large percent
age of them have received licenses; all
of them have left with a better feeling 'lOOUi
themse lves, having learned new ski lls
and having been exposed to an inc redible
hobby. Mos t children going through the
school system today do not have the opportu
nit ies that are available to the chi ldren in
this program. In fact , when the course is
over, a whole new world opens up to the
youngsters.

by Carole Perry WB2MGP
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and New Jersey donated endless hours of
thei r time and e xpe rtise to help make the
co ntact a success. The local TV and rad io
stations were there at ou r sc hool to root us on
and to reco rd the event for the news that
night. The high light of the day came when
we recei ved a st roham T o ny Eng land ' s
(W00RE's) picture on our school's TV mon
nor via slow scan TV. The enti re event is still
talked about with pride in our school and
community .

Another nice project we 've recently gotten
involved in is to check into a FloridalNY net
early in the morning on 20 meters. The chil
d ren love identifying the " regulars" by their
voices and then by thei r call s igns . The
youngsters have invited the hams from the
Carolinas and Florida 10 visit our sc hool
whcn they come up Nonh. We 're all looking
forward to that. We ' ve already been fonu 
nate e nough 10 have a ham from Italy come to
visit us in our cl ass room. Whe n Dr. Giorgio
Beretta 12VXJ spent rhe day with us, he pro
vided us with so me first hand insights into
ham radio in Italy .

Our ha m rad io newslette r. The Ragchew
er . gives each child a chance to co ntribute
something and to get 10 sec their names in
print. The children do all the artwork. an i
ctcs . interviews, and publishing themselves.
The entire school enjoys the publicat ion .

The next ed ition of The Ragchewer will
include an anicle about Brothe r Joe AC IU
from SI. Anthony's in Elizabeth . New
Jersey. He has provided my class wuh a
videocassette about the IMRA (Internatio nal
Mi ss iona ry Radi o Associ ation ) an d has
helped to Introduce yet another aspect of am
ateur radio into our classroom.

Sew Horizons

By emphas izing the hu man side of ou r hob
by , I hope 10 provide the children with the key
they will need to open tbe door into the most
exciting and diversified hobby and serv ice
thai exists today . III
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gel about a 7- 10% upgrading average.
This past spring we planned a huge reunion

at a local co llege . Fo r one whole day , there
were exhibits and de monstrations in amateur
rad io for all ex -students and anyo ne else
who 's inte rested in learn ing about our hobby .
We also provided serv ices for license re
newal in an attempt to get fonne r students
bad . into the fold.

•..-

Special Contact

O n August I , 1985 , amateur radio gave me
a chance to help hundreds of children and
community members to part icipate in a o nce
in-a-lifetime opportunity : to contac t an astro
naut . For many months the childre n learned
about space travel. NASA 's objectives wi th
space shuttles. and radio communicat ions in
space. Hundred s of hams from Staten Island

amputee who spends a good deal of his lime in
the hospital. Thai hasn't stopped him from
making a real impact on the kids . He has
invited the children from my classes to his
home so he can spend time with them, one o n
one, showing the m radio proced ures . Paren ts
go along with their childre n and arc ex posed
10 the wonders of ham radio as well . As
anyone will ag ree, the childre n are learning
more than just radio when they sit with Joe.
Handi-Hams working with youngsters refl ect
al l that is the true spirit ofour hobby .

One th ing I enjoy most about what I do is
observing what transpires when my retired
ham radio friends come to the classroom to
work with the youngste rs. They enrich us all
by sharing thei r expe riences and expertise
with us. T he children benefit manifold fro m
these contacts, and so do the retired hams.
These arc human va lues being reenforced
along with radio skills. How do you beat the
winning combination of youth and curiosity
coupled with the wisdom and experience of
age? I 've spoken with many chapters of the
New York, Long Island, and New Jersey
Quarte r Century Wireless Association . and
they have always expressed a willingness to
hclpout with my kids .

The Next Step

About a year or so ago , I realized we had a
real problem of providing a " next step" for
the children who had their licenses but were
no longer in my program. We lose too many
Novices once they get out of " my nagging
range. " Ham radio is a hobby that thrives on
human contact . There were j ust too many of
these Novices out there for me to handle
properly . So we began a night class at our
school , taught by vol unteers from the local
radio clubs. It was available to parents and
members of the community as well as to the
children for upgrading purposes. Becau se of
the night classes and the devot ion of many
Slaten Island ham friends , we've managed 10
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Number of memory charmel - 20 ettan,pets
SCll£:nlli:- 5 cM:yntls PI :set'&Kl

ar fa /lS!csl 1
"Cbn rJeClQI"- a aNt so-
" ..

CIRClE 2 79 ON RUDER SERVICE C"'RD

230000

, ."
69 00
59 00

Tfades wantea
T'ade on 'p'OUI' old HT

K....-xxl TS 1405
New Kenwood Tl,4 221 .... 45W rroobIe

OCOM "'""'"

New Icom IC 781
Kenwood TH215A, TH25AT

Icom 761

Shure 4440
HEll BM10BoomMlke ..
HEll HM5 Desk M,ke

[u]ffiill~~rn~
Electronics Supply
3621 FANNIN B
HOUSTON. TEXAS nOO4 -,§

CALL FOR ORDERS
1 (800)231-3057
1·713-520-7300 OR 1-713-521).{)550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

rsoooe 144 MHz... 4495
CushcraIl124·WB(146 MHz) 33 00
Bcnenut HF6V, 80-10 vertocal 12500
HUS!lerG7'144 11995
KlMKT<i4A 39900
NEWKlM 1.2·44lBX 12900
G5-RV 4400

l arsen 2-meter on gl<Iss 4995
New l arsen lM 490 CO 500
Anteco 2M, 518. Mag Moont, Camp 2500

Thoosandsof oeoe meters " 3 95 up CAll
8560A " 9500
Aerovox l000pll5(l()Vlecdthroughcaps 195
tra nsformer 120 V rn. toSOVI1A (Soc ' 18 W" elSO 00
100 mfdf4SOV Axial Cap , 200

831SP·Pl 259 Sllvcrplllte , 1 25
82·61 N Male , 300

GE6 146B 1395
3-500Z ,140.00
GE 128Y7A 700
6MJ6 1295
6KD6 ..... 12 95
Cel r0<15728 88 00
6JB6A 995
8950 1800

AEA PK,232 w~hnewWXFAX 29900
KantrO<1lcSKPC II. . 14900
AEAPad<etTCfmioal Cal
Kan\rorucs KAMI'NX 299 00

USED EQUIPMENT
AI eQUlpmenI used, dean. w(Jl 90 (l;ry w",'arMy ana JO
day tHai $Ix rrorcI>$ lui trade iilgansl new eQU'P"*'! Sale
r:-oce refunded . noll sar!Shed

e-Icr Ia1esl used~
(800)<'31 ·3057

TS-4JOS. TS-BJOS. TS-520S. rue-e.ana ee..ns
Porcelan S02GuyI.-rors(I !4l 339
POUCIES
M........... orderSIOOO.M ' cad VISA.orC OO Alpr-QIS
FOBHoou!a::n,e..",.. ... roIeCI Pocesa.Qec::llDdIiInge~

rQCe IemsSlltJledloprworsale CaI~ID<t>eclo.f1e-.s
ol)'CUlIfder Te.asresderOCsaddsale6ta.< Al il8mS luI W;·
IlIf)r warranty plus Mw'o9on _r""'Y

Bird lind Belden~ts in Siock. Call todllY.

..•••

TONNA

----
CJ
l

-

oms
~D3
FOUNTAIN 01 YOUTH
f_ NICad BATTERIeS

CIItCU : 2t OM RU O£R S£RVICE C"'RD

ef'THE PX SHACK Inc.
52 STONEWYCK DR.
BELLE ~ E AD , N.J.

(20n 874-6013 08502
HOU~S : 10AM-3PM ORD ERS

7P M-l0PM TECH.

ANT NNAS
50-51' 109 432-4 x21H 466
50-7el T8 E 220-5,1 55
144- 4, 1 55 220 -1 lei 81
144-2x 4 67 220-1gel 129
144-2x9 111 902-23,1 67
144- 9po rt 77 902- 4x23H 365
144- 91lx 75 1296-23,t 67
144-1311 83 1296-4x23H 365
144-17tl 129 1255-23ATV 67
435-9" 67 1296-5511 99
435-1911 77 1296- 4~55H 489
432-2 1DX 92 2304-2511 89
438 - 21ATV 92 POWER DIV IDERS
435-2~ 19 85 144.220,432,902

1296.2304mHZ

TRANSVERTERS
MICROWAVE MODULES

M~T50/1U 20w 2m IJ, 489
I,lMT50/ 285 20w 28mh z u . 489
I,lM TI44/28 lOw 28mhz I.F. 259
IJIJ TI44/28R 25wGoAsfU/D81J 489
1,l1J 1220/2 85 15w 220-25 279
1.11.11432/285 lOw W/ 05CAR 369

• Automatically erases memory
and rapidly charges NiCad
batteries up to 15 Vol ts .

• Allows batteries a long li fe
with maximum capacity.

• Helps restore a ti red battery .
• Full 2 year warranty.
• Cost effective, saves money.
• Ponce de Leon never had it

so good.

(Beontoral Produce. Unllm~ec:I.lnc.

5 somerset Or.• CoatesvIlle. PA 19320

... -".".'.'.383_".63_95 0i0
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CIRCLE 255 ON RU N R SER\'1CE CARD

AFTRONICS. INC.
P.o. BOX 785

LONGWOOD, FLA 32752-0785

~upc.SCAF is ""ai lio b le a • • n ....y 10 ......m b le k il .
No aJjuSlmenlO , ....libr..l ion. or lcSl equiP""'nl ..rc reo
quiriN .n... kil can be compleled by mosl builders in one
Of Iwo even'ngo. s.."",SCA F is fvailable in kil form for
51 39.95. or ......,mbled for 5179,95, Plea .... include 57.00
for Sill Orde. from AFlronics. In<: .. PO 801 18S. lhng·
wood , FL 32752.Q785. Florida r.. s.id.. nlO obo uld in<:lud..

Slale ....1... 1....

~u p"'.!'oCAF i. " , · li L.- s " 'iidted-<:"pacilo< fi ll ...
'0< .. liml n" li nl in l I """ ,, 00 nol on C" ·. 5..<; 8 .
RTTl '. " .\lTOR. P ACKET ,, 00 o lh now b.o.oo
modn. E,,"""""y 51<'tJ' fill.. , oJc.ins r..<Tt<>Vt adjactnl
clulle• • nd 10 ..n","ott weak "&""I reccplion ..nd
S,....lIy incr Inl.. lligibiJityand 115I.... inScomfon ,

~up.. ,!iC A F ; n co.poralts .. swi lch..d ·.. .. pacito .
b.o.ndp"" f l lt n ....onomic" llmplcm..n lali<>n of
dil;I,,1 fil l... I hnology. h t , .."", wrpntU, mbili'y .

accu,acy ..nd complcl.. fr=lom from ";n&lnl""'"'"""""
i... lhi .dnlgn ..pproach B.lrodwiodlfl isadjuoublc from a
min' mum ol 30 H. 10. m.lIIimum ol3700 H• . aflowin,
<>pt,mum paMb&nd lailoring unde r widdy varying condi ·
l ion• . Skin dope is ISO d B per octa..., ",bout Iwitt as

01""1''' all"""! CfY"U1 filter! . arod otopbo.nd a"..nalion is
.tleast 51 dB. s.."",SCA F is connected rio I"" ........V..,.f
lopeO k..r Of htadpho.... ""Iput and p rovidts 1.5 Wa ll s 10
d";...,. 3.2 10 8 Ollm lopeO ke,. s..",,<scAF optral... from

10510 nOVAe.

(A Sw ltc h ed-Cepacitor Audio Filterl
• SUPERSCAF •

saT.oo ...,.,.
»'1100 .....
I2TUIl IIPCl
$.41 .50 PP<l.

SAVE
TIME
and

MONEY
with
THE

HAZER

ctACl.E 72 ON HADEl! SERVICECARD

r~'

Bring things down for
safety and convenience.

_ chm b yOU' lOw. ag.... . om II,. -'-"'S'o< 1Iy~""

An_"a ."" rot..... mount on HAZER. cornpIN IySl'"
I ' ".. 'n ....,ic.. uprtll'" j>OI lI_ $I1.~ locIo .,."...
~ " .... r -.ngo<~. _ • .,." '''I
ComplMe k. ItldIl:l......cIl. 100 II. of c..... I'Iarltw.... nd
.nst"'etoonf. For ROlI n 2O.nd~ G T_

....... 2 · H003<ty Oufy m. 12llQ.1I Ioal
HeIer 3 - Standard IllQ II bad
Hal.. . - H.-y~ $I 11 oq. II _
Ball T lltuSt _1O'lQ T9 ·25'or ."y ol_

K£HPR O ""'-. Rot,,"
I<R ..,aQO 11 "" II. ...... 'muttl Rotor S21.9!'>ppo:l
I<A-600 19 "" fl. Azimutl> Rotor S299.9!'> PP<l
KR-2000 27 sq It, ...... 'mull> Rotor ss.t!il95 PP<l
I<A ·!>400 AZ·El S.I""I1" AOlor S399 95 PP"
Setld 'or tr.. eMl.... 01" umlnum tow..-. fPKlfle..lr
ef19l- lor UN ",,",~ Haz....
1 IIIIIOIaocIlon lI"__ " . Il e.. Ic>cN\I' _ e...goo 10 V_
_..c"' goo orm.all .....,k or _ ., _ _ .

CIRCU 321 ON RUDER S £RV ICf: CARD

-GET MORE OX WITH THIS TOWER
Finally a 200 n. lower you can afford .

and climb in any wealheL Yuur nei!lhbors
will love it!

This orig inal. personalized 8x l 0 black
and wh ile caricature comes ''factory assem
bled", in a heavy acrylic frame ready mhang
in your Shack. Allow 4·6 weeks lor deliwry.

Just a clear close-up photo will allow
us 10 pul your face on the tower Also in
clude your tall sign, name, address and a
check lor $35.00 made oul to:

DAVID ALAN GRA PH ICS
p.o. BOX 35
BATAVIA, Il 60510

-NO BUILDING PERMIT REOUIREO
XYl version available
Photo will be returned, shipping included.

Copyright 1988 David Alan Gl1lplliCI

Ellp. Dateo Al11Ol11

o O ed Enclooed

o Vi.....

I
I

I Account ' ---,CY;.;:;-----O:;:;;~----__;;_;;;~;;;-====::O MC
I Signature -,- --,-,,-__--,-__-,--,-_

I Off« fur .. h..,«x1 ,,""' ....Y Canad and • ..,.,.. >Uri• .-" Ofdcr't,: \ H 1"" year ll2 1 U.S ..."""
PIc""" a1 -{> ......I.> f", deli,cry ~ Ii',. · F.... . ,fIoan Kill 10 J*d ......." iI>t:, , .

~aiI C--~J~... II'=. P~IIo,~. F..::.--...:..'l·~-~

1.0 YES' I::ntl:-retti:-my;; ,. of 73 ,1":;",;:;jo a~
• e"el)' monlh . Plca.c !>laM TTl) ' subscriplion immediately: I

I year (1 2 i!>Mlesl for S lo,l .97 and a FREE 73 BASEBALL CAP!'
l"ame 1
Add~ 1
City SU,, Zip _

o Bill Me 0 Charge my credit card I
I
I
I

~~

-

You 've discovered the greatest hobby in lhe world . And 73 AmulFur RruJio captures the excitement of amateu r
radio like no other ham magazine in prmt toduy. With 73, you' ll have/un discovering the thrill s ofthis great hobby .

And while you ' re at it, you'H also learn more ahout ham radio .
Don't lake the risk of rmssmg out on all 73 has to offer. You can have you r Issue of 73 del ivered to your home
eve ry month for just $ 19.97 (12 issues)- thars 43 % off the cover price!

And with every paid subsc ription we"Jl send you a FREE GIFr; a greatlooking 73 baseball cap.
A home delivered copy (If 73 mean s you'll never miss oot (In these tremendously popular
monthly columns: ;-::-..r

«Construction projects: The ITl(}st bomcbrew pmjeC'ts anywhere .
- Prod uct reviews: Belly-to-belly marchups of new gear.
' Aerial View: Everything you ·1I ever want to know ablJut antennas.
' QRP: For low power aficionadl)S.
' WEAT HERSATS: Gel the latest fa ll (In the weather.
' Never Say Die : And you bet I won't.
' 73 Inlernalional: 73 Amrltt'u, Rudio is the only ham magazine

~ with monlhly news fmmevery corner oftbe world .

SUBSCRIBE TODAY.
And remember- w ith e very paid subsc ript ion
order . you' ll receive a FREE 73 BASEBA L L

CAP. and SAVE43'1 OFF THE COVER PRICE!

FELLOWRADIO AMATEURS,
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73 Review by Larry Antonuk WB9RRT

Ramsey 0-5100 Digital
Autoranglng Multimeter

Ramsey Electronics
2575 Baird Road

Penfield, NY 14526
Price: $50

T he YOM is the one piece of equipment
that is absolutely mandatory for anyone

wishing to do any type of troubleshooting. In
the past, hobbyists on a budget wound up with
one of the analog Radio Shack models-,,
able , not highly accurate, able to survive may
be one or two drops before becoming totally
unreliable-and they got by. If they actually
made some cash fixing something, they might
gel all the way to the classic Simpson 260 •
accu rate , tough as nails, impossible to read.
Any type of digital meier was completely oul of
the question .

Things are a little easier these days. For a
mere fifty bucks, today's tech can buy a digital
meter with accuracy that makes most analog
meters look shabby, with autoranging thrown
in! The Ramsey 0-5100 comes in a compact
package. Measuring 2.5 " x 1.0 " x 5.0 · , the
meter will easi ly fit into the messiest toolbox.
The case is made of high-impact plastic (able
to survive plenty of dropping!). A rotary switch
selects the function and four pushbuttons de
termine secondary modes (AC/OC, Range,
Hold , Memory). The multirneter comes with
those nice rubber-like test leads, with safety
banana plugs.

The meter boasts the usual specs: 1000
vee. 500 VAC , Q-200mA or o-10A, and 0
2MO, A continuity annunciator chirps when
reading less than 20 Os and is also used to

indicate range changes, overrange, etc. Th e
autoranging feature is not lightning fast, but
most readi ngs settled down in well under a
second. If the autoranging feature is not de- ,
sired, a tap on the RANGE button locks the
cu rren t range or allows the user to step up
through the ranges. The MEM button allows
the operator to subtract the current read ing
from subsequent readings. Th e HOLD button
simply contro ls when making low resistance
readings - useful mainly as a "zero" control
when making low resistance readings. The
HOLD butto n simply freezes the display; it
doesn 't let the operator hook the meter up,
leave the area , and come back to see the
high est voltage, etc. displayed. (A use for thi s
feature has yet to come to mind.) The 0-5100
will test semiconductor junctions, and has a
low power ohms functi on for in-circu it testing.

The only weak point in this product is the
instruction manual. While fairly complete, the
broken Engl ish is sometimes difficult to under
stand. recbs new to digital meters will find a
series of examples in the back of the manual
that will walk them throu gh an y possible use of
the instrument.

Thanks to Ramsey Electronics , what used
to cost as much as a new car now costs as
much as dinner for two. Keep the wife home
tonight and put one of the se in your toolbox.
I'm sure she' ll understand.EII

From
Only

$34951

CIRCLE 127 ON READER SERVICE CARD

• Momentary or latched output
• Multiple Group-Call response
• High stability xtal controlled 551-202
• Ideal lor an economical alert system
lZ NK-1K (kil ) '34.95

NK-1W (WiredlTested) 144.95r: til (Add $2 00 ShJpprngl Handlrng rn USA )

MoTro" Electronics Can Toll-Free

" 5 W atst xve 1-800-338-9058
Eugene. OR 97405 or 150316BJ.Z 118

NET·KALL NK-1
DTMF ALERT DECODERFor the serious

r"dlo operator!
,r~F'~~
TEN-TEe

PARAGON HF TRANSCEIVER, MODEL ~es

MEET AMERICA'S NEWEST FUllFEATURED, Sy "THESIZED
TRANSCEIVER GENERAL COveRAGE ALL ~ODE RECEIVER
TUNES FROM l00 . HZT029 999 999MHz. TRANSMIT AT 100
WATTSO\JTPUT0" ALL AUTI-fOR'ZED ~REOUENC'ES FROM
r.s sse, CW, FSK AND OPT IONAL FM
"0 '5< BLAN KER AND SPEECH PROCESSOR ARE
STA"DARDEOUIPME"T. DUAL Vl'O·S. RXO~FSET

l ..t $ 224S 00
Sale $ll19S.00
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LONG WIRE PRO
Easy fo use, menu driven, selert wire length,

height, frequency, ground type, and get 0 color
coded sinusoidal projection of your HFantenna.

For the IBM PC and ternpeubles,
DOS2.0 or higher, 2S6K, color required .

Price $35.00

EPSILON C:O

Box 715, Trumbull CT, 06611, (203) 2617694

CIRCLE 324 ON RUDER SERVICE CARD

A beffer way 10 design
and ana'pe long wires,

Vee's, and Rhomblcs.
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THE COMMUNICATIONS
SERVICE MONITOR THAT
WORKSHARDER FOR LESS.

$189.95

CT-125 9 DIGIT 1.2GHz

-
- ,

•••
_.lIOCWDlS... ...1'1,.

Introducing COM·3_, _thefleWserv ice mcnncr designed by service
technicians for serYlce iecbrncrans. It worksharder lor less .. .lIlv·
ing youadvanced testing ~a pabll i t i llS at a very alfordable price
FEATURES . Direcl enlry keyboard with pmgrammable memory
• AUdiO&lfansm,lIer frequency counter . LED bar graph rr~

queocy lerrorcevreucn display . 0,l · lO,lXXI /1v output levels .
High receive sensili vily. less man 5/1v • tOO KHz10 9999995 MHz
Continuous frequencycoverage . Tr ansmit crotecnon. up to 100

Ramsey Electronicshasbeen manufacturing electronic
testgear l or over 10yearsand is recognized for lab qual
ityproductsat breakthroughpr ices.Our frequencycoun
ters havefeatures andcapabmnes otcounters COStl ng
twice asmuch.

NEW COM-3.

'189.95

CT-50B DIGIT GOO MHz

shipping.

-Add an
IlIdlllDll11
SIOJJ) lor each
unitlor

..........IH, , 1OH,
0,lH' , lHz. 1OHz

0,IHl. lHl , 1OH,

IHl , lOll>, IOOH' 139.ll:i
O,IH,. 1Hz. 1OH, 169.ll:i

• •.- -- ' :: ~

~ -, • __--"_.-zJ

, I' ''onl ll'jEL 1 yar wlrrJnly.

$16995 M fIlDIllClUMS• 1. ... '1'11

RlSOLUTIOfI I'lIICE
100 Hz, 1KHz 119.95

CT-9D9D1G1TGOOMHz

e

•
•

,
•

I ~l _

CT-707 DIGIT 525 MHz

VElTlCAl
MODEL BANDWIDTH tTRACES ClITSlZE SENSITIVITY

noll 20MHz 121 IlxlOC M SmY ~rdiY

3fIlllI 35MHz (21 IlxtOC M 1 mV~I div

UNSURPASSED QUAUTY • SUITABLE FDR HDBBY. SERVICE & PRDDUCTlDN
USEAII.£

MAJIMUM MAIlMUM
TRl8 FREQ IlANOWIUTN
35 r.l Hl ~ MHz

50 MHz 60 MHz

MINI-IOO CDUNTER

All lndlIde hl~ qUl liI"j 1:1. IO;l llott III pr-. jrqlrud.,/u rYM:l lUnual with &chemiN: 100 II

. ...ff .
~.,

~' I ''' '
. !.

:\i_
lQ ' i ,(j:

:0 __ ' ; _ 1>i,
~, c .. '-

INClUDlS2HOOK-ON PROBES $369.95*
20 MHz DUAL TRACE
Featurescomponent testingcircuit for resistors.capacitors,
digital circu ilSarld diodes-TV sync Iilter-hillh sensrtivily-:
Zaxis- XY mode- bu llt-incalrbralor-5Xhor izontal magnifrer

'119.95 ca._., .'0::" """.11, '139.95 ........0::...,...
... . IW'T' . lICl .... ......'n.

MOIlE L fREQU MGE SEU mrlTT """"IIUNHIJO l·500MHl Los, "'an 250m. ,~

",·ro 2OHl-550 MH, < 50"" To 150 MH' , ~

"'~
10 H, «(I MH, -: IOrnv To 150MHl ,~

< l 5Qm. To !m MH,

"'.~ 5 Hz-eoo MHl LESS THAN 25mv ,~

&T-I2:i lO Hl·125 GH, < Z.'IV150 MH, , ~

< 15m. 500 MHz
< lOO mv @B(XI MHz

"'~WITHOW_ I Ill H, <iOO MHz < IOrnvlo 150 MH' o1 !'PM
on.. -c 150mv TC 600 MHl

..""~MI~! 1.J
•,"per l"",p"'oo.... tIC<
F M ""'-,m ," "~

I""."" ,,a"abIo ...""
""toDl y.,". ...'I'
""ll'.....,.""'.""""y
1I'y "...", 010" b<J inio

.I<c~" "" k.K"""''"'"''
",se,m;",on..ff,,,'''',,""n"" C.II.,.,-.nd
'"PO' ." I'u,"''''', 1' " ''It>! ",.." uMa,.,..~~
fM-JO,' $14.95
fM-J 'It, 'OIl and10"'"

FIlRU:flWfI
foo- t1u1'1-1• • pjIl 'catro'"
.,-y"pe"....." •.
t "", fuotle<kJ<lI '" 1"',.
""'""'''''00<''''
"~'OVOl t .....""'ly
Jl I ...~"f, Int~" ...,Ct,,,,,I""""O[,10 mw
....~ IO ."'~ ".." '.N
" ",..I_ soo"""
OW',,""00, ta"".",
F"'~'Oa<l<.st oand ..
.....'""'0"""'".... 0/1..dl_,C<lmoml!6"
!.Q" '" fo' I>.><.I """"·
I""O"OO<P' '''"
fA·IKIT $14.95

PR·2COUNTERPREAMP
The PR-2 is Ideal for measuring weak SIgnals
from 10 to t ,000 MHl .. flat25dbgam " BNG
connecrcrs e great for sniUrng AF " ideal
receiver lTVpreamp

PS-2 AUDIO MULTIPLIER
ThePS~2 rs handy for h,gh resolution audio
resohniun measurements. multiplies UpIn
freque"cy • greallor Pttone measurements
• mumplesby 10 0r tOO " DOt Hl resorutrcn
&buin-m SIgnal oreamprconoeorer

PS-l0B 1GHz PRESCALER
Extends the rangeof your present counter10
1GHl " 2stagepreamp " dlvldeby tlXXlcir
Wltry . super senSlllve(50mV typlca ll "
BN<: connectors . 1GHl in. 1MHzout •
drives anycounter

$4995
" "tII lncOJ""
Atoil.,...

Pll-2 k,1S39.!15

18-1i M

~~M~
A' uPt, " ".. . ",~,.
I... ..., "', '11pock'Q'
p'n ~mo "lS_ Gr"1
100 mon"o,,"11 Daby",,"',, 00- .._ .,O'J"
~''''ol.r.." F"111W
",,"our..t, '" "'011610
15VOII••u..,~""m""'.....
BN-'! O.r $5.95
6OM.TIIOU . M
f<.J "on~"6 VOC

lo_ "''''''''I1:>m>!
1f'HIlIr,,,,,,,n K<u'ar:y

- - -- -
' -'~ --'-;11 .._ -
~~

--
1<> .-. - P

--- - ------
- , ~ •._~- --
~~~

~~.tlfSS ~...
Mr.E ~
1".,,,,,tsuPIC D:)'IO
'"j f '" b<"",,,.st 'aII<o
u... . OJ 'VI'" 01m,O.
JIu..""J to9V 'VI'" f"' ·
In", ,,,,,,,,,, •••,,,,,..
",'k.O'•• ",p"og.

fM·' . " $3.95
fM·H,' $4.95-Prodo=; "p""~ 'nd

"""" " dw..1. ~w
pea' ~ "' OIJ t..t, ' "" '
",,3-15 -011. ,u,., :H5
""m.pe....

C"",pIe" ,'I. s"'·)
52.95

IItCl....u ProMS
I Ye. r • •r•• nI,

RAMSEY 0-5100
HANDHELD DIGITAL
AQTDRANGING
METER

S49.95

III1 RASTlR
PrOOuce.lOOO' " " .,.
!«,ng '<>d '"<n" "" ~"
""II " ,enI'" SOIond Con
SUPl'ly' OIC lS ...at""
0/II10"0IJ' oudoo RuM
on6-lSVOC

",e· '"" $4.95
_ MI$PUlIiM'
.n,""""""11 " 1. .....11
ml" prdr:, 110 soo<>d,
and,on..,!>"'", 'O
I'J"' IIIelOuole' '''
","<>d, t ile Do'll"" ' '''
l'J't InCIU<IeS",,.e,<"".
001.up" COlW ' ""' ""
11IlWlC

Providesdistinctiveaudible chirp after
contact hasbeenmadeand meter reading
hasstabilized,HasTOUCH·HOLO feature
10allow reacmcs to be logged or referred
to tetcre making thenext read ing.Up 10
to AMP current eapabrlrty and acontinuity
function Whichbeeps on zero Ohms

VIOlO_U.'.
eon...-I, ... W to ,OdeO """"too- Sou"' $7.95
<latllt, tu..~o,.,<, .<; , Jlu n"'. ~!\V •
"""",'''l~ ' _ <>90al ~111.i'onl'"
"' ' k H O'" "'" . vtl-1

lnRIlU KIT
MOfn....l n. ..... z
JU"' l>Il l[~ u.. tor
",me ~adqe<, MI"",
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Number 7 on your Feedback card

Figure I. X-YLED Driver.

display board mounts in fro nt with the second
board mounted about two inches behind. The
LEOs should have thei r leads trimmed so the
anodes arc lh inch long and the cathodes are
one inch long. Insert and solder the first row
of LEOs at the bottom of the board . (Note:
the Radio Shac k 277- 1008 Aud io Ampl
Speaker has a grid of holes in front that are
spaced 0.2 inches apan. This makes a great
holder for the LEOs as they are soldered in.)

Now take a length of bare 26 gauge wire
and weave it from one LED anode to the next ,
ncar the end of the lead. Solder the wire to
each anode of the first row. Next insert and
solder the next row of LEOs. Using another
length of bare 26 gauge wire, solder it to each
anode of the second row. Continue this oper
ation fo r each row until all LEOs are mount
ed . Next use anothe r length of bare wire to
co nnect the cathodes of the first column ncar
the end of the lead . Do this for each co lumn.
When this step is complete connect a shan
length of wire to each row and each column to
be connected to the othe r circuit board. There
should be ten column wires and ten row
wires. The column and row bare wires should
not contact each other .

Wiring of the seco nd board can be wire
wrap or point-to-point soldering . Mount the
LM3914s, transistors, resistors, and pots.
Connect all intra-board wiring fir st . Nex t
co nnect the d isplay wires to the board . Con
nect the X and Y signal input to phono jacks.
And co nnect the incoming DC power through
an on-off toggle switch to the board .

The circuitry can be tested by connecting
two oscillators, radio outputs, or RTTY
scope outputs as signal sou rces. Calibrate the
offset so that with no signal input, the LEOs
in the center of the d isplay light . Provide an
input on the X channel only. This should
produce a horizontal line in the middle of the
di splay. A similar input to the Y should pro
duce a ve rtical line in the middle of the di s
play . Connection to the scope outputs of a
RTTY demodulato r should produce the fa
miliar cross hair pattern in the presence of a
RTIY signal.

This design can be modified to include
more LM3914s chained to the existing ones.
This would allow a larger number of LEOs to
in the disp lay if desired. Different color
LEOs can also be used to show limits or just
to make it more interesting . The LEOs used
may be point-source or diffused . Th is version
used point source LEOs, which provide a
sharp display . III
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arrangement only one LED will be on at
a time .

The X and Y inputs are re ferenced to
ground, and each has an amplitude adjust
ment that scales the input signal to match the
display boundaries. An input signal of 1.2
volts can drive the display to full scale. The
offset adju stment allows the di splay to have
X,Y = 0 ,0 in the center, thereby providing a
four quadrant display. To usc the digital X-Y
scope as a RTTY tuning indicator, connect
the mark and space filter outputs from the
demodulator to the X and Y inputs of the
scope .

The display provided by the X-Y digital
scope is, of course, not as smooth as that
provided by a C RT .

Construction

Two 2.2 X 3-inch circuit boards are used
in the co nstruction of the scope . The LED

Figure1. IOOLED Arruy.
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X -Y oscilloscopes arc very use ful as lun
ing displays for RTTY demodulators

and other applications. There have been nu
merous articles wri tten describing how to
make X-V d isp lays using co nve ntio nal
cathode ray tubes (CRTs). These make excel
lent tun ing indicators, but the size of a CRT
and its support ci rcuitry may be larger than
the demodulator it complements! The dig ital
scope described here is small, simple, and
works great . Power consumption is very low.
Th is unit is powered by a 9V, !OOmA plug-in
power supply.

The display is created by 100 LEOs ar
ra nged in a 10 X 10 square . The LEDs used
here have 0 .1 inch lead spac ing and are
mounted 0. 1 inches apart from eac h oth
er. This works very well with standard 0. 1
inch spacing circuit board material, such as
the Rad io Shack 276- 158 with soldering
ring holes . Any LED may be used, but small
LEOs with 0 .1 inch lead spaci ng will work
best. T he LEOs are wired together in a
matrix. Tbe anodes are tied together in
each row , and the cathodes are tied together
in each column .

The LED display is driven by two LM39 14
dotlbar display drivers (Radio Shack 276
1707). These chips normally drive an LED
bar graph di splay. They have everyth ing
needed to take in an aud io signal and fonn a
linearly proponional output capable of driv
ing LEOs di rectly . In the X-Y display, one
LM3914 is used to drive the LED columns
directly. This provides the current sink for
the LEOs. The other LM39 14 controls ten
PNP transistors that source current to the
LEOs via the rows. Most any genera l pur
pose PNP transistor will do . By using this
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9 Autry
Ir v ine . CA 92718
(7 14) 458-7277

--

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY· RUGGED. RELIABLE.

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• soue STATE ELECTRONICALLY REGULATED • IN PUT VOLTAGE: 105-125 VAG
• fOLD-BACK CURRENT LI MITING Protects Power Supply • OUTPUT VOLTAGE: 13.BVDC:!: 0.05 volts

from excessrve current & continuous shlH1ed output (InternallyAdjustable: 11-15 VDC)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE l ess than 5mv peak to peak (full load &

IIel,1 RS -3A. RS -4A. RS -5A. low line)
• MAINTAINREGULATION& LOWRIPPLEat low line input • AlII n aill.l . wll~ 220 VAC l.pll nllagl

Voltage
• HEAVY DUTY HEATSINK . CHASSIS MOUNT RISE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE INU.S.A.INSIDE VIEW - RS-1 2A

MODEL RS-50A MODEL RS-50M MODEL VS-50M

RM SERIES 19" X 5'/. RACK MOUNT POWER SUPPLIES

Cuti ....s ICS· Silt liN] S~i,pill

MODEl OII,IA.,sl [AII,I] Hx Wx 0 WI . [lh.1
RM-l2A 9 12 5'1. x 19 X B'I' 16
RM-35A 25 35 5'1, x 19 x 12 1'< 38
RM -SOA 37 50 5'1. x 19 x 121'< 50

• separate Volt and Amp Meters
RM-12M 9 12 5'1. x 19 x BY. 16

MODEL RM-35M
RM-35M 25 35 5'1. x 19 x 12'11 38
RM-50M 37 50 5'1. x 19 x 12'it 50

RS·A SERIES Culi lun ICS· Sil l llNI S~ip,ill
MODEl Dlty lA.psl [AII,I] H XW xD WI. [lbs.1
RS-]A 2.5 3 3 x 4'1. X 5'1< •RS-4A 3 • 3"4 x 6'11 x 9 5
RS-5A • 5 3'11 x 6'1. x 7'/. 7
RS-7A 5 7 3'1< X 6'1, )( 9 9
RS-7B 5 7 4 x 7'11 X 10'/. 10
RS- l0A 7.5 10 4 x 7'11 )( 10lf. 11
RS-12A 9 12 4'/1x8x9 13
RS-128 9 12 4 x 7'/1 x 101t, 13
RS-20A 16 20 5 x 9 x 10'/, 18
RS-35A 25 35 s x t t x u 27

MODEL RS-7A RS·SOA 37 50 6x 13"4 x 11 ..
RS·M SERIES CI.tilun ICS · Silt [INI S~ippill

MODEl Duty [All pi ] IA. psl Hx Wx 0 WI. [lbl.1
• Switchable volt and Amp meter

RS-12M 9 12 4'/1 x 8 x 9 13
• Separate volt and Amp meters

RS-20M 16 20 5 x 9)( 10'11 18
R5-35M 25 35 5xl1x11 27
RS-SOM 37 50 s xt aw x u 46

VS·M ANO 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

CuUlun ICS · Sill liN] Uippill
MODEl Olty lA.psl lA.psl Hx Wx 0 Wl.II'I .!

@13.8VOC @10VDC @5VDC @13.8V
VS-12M 9 5 2 12 ee x ex s 13
VS-20M 16 9 4 20 s x s xtcw 20
VS-35M 25 15 7 35 s x u xt t 29
VS-50. 37 22 10 50 e x 13'1< x tt 46

• Variable rack mount power supplies
VRM-35M 25 15 7 35 5'1. x 19 x 12'11 38

MODEL VS-35M VR M-SOM 37 22 10 50 5'1. x 19 x 12'11 50

RS-S SERIES • Bui lt in speaker

Culillln ICS· SlulIN] S~ippill

MODEl Oily [A.,I] A.,s HxWxD WI·llh.]
RS-7S 5 7 4 x 7'11 x 10'1< 10
RS- l0S 7.5 10 4 x 7'h x lO ll< 12
RS-12S 9 12 4'h x BX 9 13
RS-lOS 16 20 s x s x tew 18

·ICS-Intermittenf Communication Service (SO'l'o Outy Cycle 5min. on 5 min. off) C IRCLE 16 ON READER SERVICE C,IoRD
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Number 8 on your Feedbeck card

Instant lIe1p

The three most important commands for
the neophyte are the ones for assistance. The
fi rst is X, wh ich provides a reference to all
the othe r commands . At the long or the short
prompt, X toggles a long command menu:

Note the wo rd "togg!e." A toggle key
al ternates a command between two states

(such as "on" and "off') . The X
command, for example, gives the
long command explanat ion at each
subseque nt command prompt , un
til the user toggles it off by send
ing another X.

The H command downloads the
system's Help file. This fi le may
be customized to some extent for
eac h system, but it ge nerally runs
about 36 lines of text . Those with
a prin ter can turn it on before issu-
ing the H comma nd, to geta handy
command reference 10 keep be
side the keyboard . The Help file
shown in Fig . 4 is an exa mple , but
those from other boards may be
slightly diffe rent.

Finally, there ' s the I command ,
which accesses information about
th a t specific PBBS- locat ion ,
equipment, special interests , etc .
Just don't expect the Info file to be
up -to-date . It is ge ne rally pre
pared with great glee when the

arg ument are always separated by a space.
Put together, all this turns into a "com

ma nd st ring," which is terminated by press
ing the return key, or its equivalent. (The
return is generally required by TN Cs to send
the packet , anyway .) For brevity , I won 't
mention the return with the explanatio n of
each of the commands, but it' s always neces
sary . Note also that , while I show all com
mands in capital lette rs for cla rity , the boa rd
accepts eithe r upper or lower case .

Th e command sets the basic operat ion the
operator wants the PBSS to do . The modifier
then selects a subcategory of that ope ration,
and the argument designates the subject or
victim of the operation.

~o I, ot n .~ ~.q . ,

Figure 3. Long Menu.

Figure I. Long sign-on.

F'l/ure 2. Short sign-on.

C OM MANDS

Wi th either prompt , the PBBS commands
are exactly the same. The comma nds are sin
gle letters that may be followed by a modifie r
or an argument or, often, both. Please memo
rize : A command and its modifier are never
separated by a space, but a command and an

Th e long greeting is friendly: " Welcome ,
Josephine , to the WA IFHB mailbox in Mar
low , NH . You were last on at <t ime>
< date > < Last message > number ." These
messages are followed by the command
choices, ending with a right arrow (> ). Prac
tices vary , but most PBBSs use 24- hour Un i
versal Coord inated T ime (Greenwich Mean
Time to the older of us! I, identified by a "a. '

Long greetings. however, can take forever
to get through during periods of heavy QRM
and/or heavy activity . Even during good con
dition s, the lon g version wastes the opera
tor's (and the channel's) time . A budd ing
packeteer should move on to the sho rt greet
ing as soo n as possible . Here's an exam ple of
the terse prompt :

H.ll o P~ . w. l c~. to t ~ . w~lfhb H ~ , l bo ' " o~ D~, lo ,n M., lo~ . NH
Ln t on ~t 2 1::1> on a71 ~ I'), 'nt _ ...~. ~J8~,

I f or ' on" ~u, NE ' 0 ' _h~t p 'o~t, H '0' h.l o, L
You h.v. n~ ~.,1,

W_ Q* Til Sl,. To ho.. .. 1I11S D. t. h t h
2J8J PN I NI FBC HB'l'EuJ 8 7.21 J 1' 1. b . t h __ • Mon" .y ·
2J91 PH 244 N.F!lC WA IFHB 1I712D Th""'-*"n ?
2J711 H l ~~ NIFIIC KBl HE B71 2I J H~dY ""' lion.
wl F BC " . WAIFHB••t 20~J, on B7 12'3 B, D. H.I . J , " . L ,N , ",S, T. U,W.' )

N I ~ BC o. WA IFH8. Do • • 9 7. = . 3 T, ... =~J L~.t . og • 2J92 , 109 . ct . v. ~.q.

M..o~g• • , L - LlOt, ft - "uo , S - s."" , " - " ,II
F I I •• , w - Wh~t , 0 - Down lo." f,O*, U - Uplo." t o
B - lIv ., H - .... lp , N - En . ... yo"''' n . ... , T - hH t o D. " "
I - Infor .. . uon . J _ C. ll. h• • ,,,, X _ Short /Long M...." >

Loggfng On

To log onto a board, a packeteer
needs only 10 connect with it. The
board does the rest , greet ing him in
one of several ways and , perhaps ,
telling him that he has new mail.

The PBBS software provides for
two greetings, long and short . (The
sho rt one is sometimes called the
"expert " greenng.) Both of these
can be pe rsonalized for the indi
vid ual PBBS and, if the operato r of
the board likes , changed pe riodi
cally to draw atte ntion to some
important event or matte r. The se
lect ion of the long or the sho rt mes
sage for a particula r user can be
changed either by the user (w ith the
" NE" command) or by the PBBS
operator.
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Versati lity

The BSs offer two exciting features
never be fore availab le 10 hams . They are an
electronic means of dissem inating ge neral
i nformation~ARRL and AMSAT bulletins,
notices o f clu b meetings and events needing
amateur commun icat ions hel p-to the ham
community without being tied to a net or
bu llet in schedule. There is also the capability
of leaving pe rsonal messages for other hams
who are not on the air at that particular mo
ment (and receiving similar messages from
othe r ham s). These messages can be forward
ed automat ically from one PBBS to another ,
even over transcontinental or tra nsoceanic
distances .

How docs a ham get involved? Bulletin
boards can at first daunt a new packctccr.
Many hams have litt le or no ex-
pe rie nce with computers and the ir
de ma nd of exactitude from the
operator.



of a wax -covered cardboard wi th a
translucent pla stic overlay . He can write
on the overlay with a stylus or even a
fingernai l. Lift ing the overlay erases it ,
but, of course, it is non-volatile in the
event of power failure .

The Magic Slate is a supe r place to
record the numbers of new messages on
a PBBS log-on when read ing the first
message will probably scroll the other
numbers off the screen . Similarly, it's
handy for reco rdi ng inte resting file
names for sequential down-loading fro m
the PBBS. Put the Magic Slate to good
use will prevent load the channel ur mec
essarily with repeated message listings
and directories!

Sending a Message

Most packeteers are anxious to try out
this function. Scnding isn ' t di fficult , but
a little homework with the computer doc
umentat ion before logging on can go a
long way ; before logging on, one must
determine how 10 send Control Z .

The common control 10 end and save a
message is " Control Z" (z) . For a s im

ple-m inded system like an old
Teletype?' , all one needs to do is
find the " Control" key , hold it
down while hitt ing the Z (lower
case is fine) then re lease both. The
more sophist icated terminal emu-
lation programs, however , ofte n
assume that control characters are
commands for them and not to be
passed 10 the TNC. There may be
a " lead- in" character to send
fi rst. Some boards accept /Ex as an

alternate message end ing.
To send a message, enter s, one space,

and the call of the addressee, at the com
mand prompt. Th e BBS converts lower-case
entries into uppe r case . (The board accepts
S < return > , and then prompts for the ad
dressee , but that's doing it the hard way.)
Then a prompt for the " Iitle " of the mes
sage appears. The program gives up to 80
characte rs for the ti tle , but o ne or two
shan words will usually suffice. If the ti
tle is long , it causes line-wrap (use an
exira line) every lime somebody lists the
messages .

When it gels the < return> at the end of
thc title, the PBBS prompts for the message
text and gives the number that it is assigning
10 that message . Note that nu mber to check
the message after entering it .

Be aware of carriage returns when typi ng
the message . Most users have 40-, 64-, or
80-column screens (thai'S the numbe r o f
characters displayed in a fu ll line of text or
data) . If the typed line length exceeds the
number of columns on the reader's screen,
most computers insert a " default" carriage
return/l ine-feed at the end of the line , proba
bly spl itt ing a word. Some mac hines substi
tutc the return/ line-feed for a character of
tex t. Of course , if this happens , Murphy 'S
Law says that the replaced characte r will be
the thi rd digit of an essentia l and unlisted
phone number.
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FIgure 4. Help file.

0. , i 4

Figure 5. Me.i.iage listing.

t~ll , t n. ~.n ~o. t~at y Oll r no.. to ·Joe· .
t .lls t n. M.n ~Ox t~.t WORll is Y«Jr ~""'" Man eo • .
t.lls t n. M. Il Box t o < ~. n9' your £<p"t . t. to , "n", off .

H• • • Foo ! •

these searches go from most recent back in
lime , and there 's no legit imate way " new"
messages could have gotten in to the older
part of the listing .)

He re is a display of the result of any of the
me ssage list ing commands. (The second-to
last line is not part of the message listing .)

The me ssage number comes first. Use that
numbe r to read or kill a message. The next
column shows the message type and status.
Th e status will be /Y I for already read (by the
addressee), /NI for not read yet , or IF/ for
already auto forwarded to another board .
(Boards can be set to kill messages that have
been forwarded .)

The col um n after that displays the message
s ize in bytes , to give an idea of how long it
would ta ke to transfer. (A common error is
misinterpreting the message size figure as the
message numbe r. ) Next is the call of the
addressee , the call of the sender of the mes
sage, and then the optional call of the ' ' home
PBBS" of the addressee , followed by the title
of the message .

Tem porary Data Storage

As the packeteer sits before his mo nitor
perusing the messages, he probably comes
across information he wa nts to write down .
There is a quaint , old "low-tech" device I
recommend for the purpose: the "Magic
Slate. " This children 's novelty is generally
available in five-and-dime stores. II consists

A .,e". c""'Pl et. <le,,' ipt ion of ~"" t n. 0" tn. ~.n Bo. h i n t~.
f n . DOC . l ~C

u,. t~. D c~nd t o downl ood t ni' f i l .:
o DOC. I NC

Tni . i. ,.(Jr ll 1< . 0 ,oft~"o. T~ oflh to ~o r>k fo' w' i ti ng i t .
5 f~1 . c~nO. con,i, t of one or t oo lot tor• • n~ • RETURN.
Tn• • ec ond h tt. r of 0 c.-no h c. ll o~ 0 qu. l if1". S""",
co_M . occ . pt . r 9. ..nt•. To 0"0 .nor""..nt. typ • • SPACE
.ft. r tn. c_no 0 ' qu. ltfi . r .n"t n. n typo t~. or,,"..nt l , ) .
UP PERll ow", <0,. "".,n 't ..tt.,. but c""",,,no Istri ng l ... . t . fld
~ it~ ENn ~ , <C", OT ~ETUR~ .

Uo NOT put 0 .~.c. betw• • n • c....nd . nO 0 qu,l H i.r .
Fo, " Olllpl . -- Tn. ' c' c_M lis t. tn' .. . ..g., i. tn. lIO il bo• .
Type j u, t ' l ' ond 0 RH URN to lin .11 HI. I." ..go, onU,."d . lne<
yo. l " t logg<d i n . It t nor o or. no N[~ .... . ge. , YOU' ll !JO t •
• • • • Non. fo. nd. ·
To un j un you r .....g.., type ' l M' . no • R[l UR~ . IT"" ' M"
no nd, for ·~ i n.· . 1

To lht ooly '"''' ''1'' hlg"" t nOfl , port i cuh r n• • b. r, ,.cn • •
4J2" ty~ 'l 432, or 'l ~ 432,' , Don ' t fo r 9.t t~. ' p.c• . 1M.
f ono i ' pre fer ,e~ o, er th~ pl.in l~ ,~" I f • • to rl.
,;""", ot ".r "'''Pln:

';8 to <end 0 bulleti n g• .
l~ 4325 H, ts only y""r .., g., la t.r t"an 4324.
l B 4325 li , ts only bull"in, lot~r t~.n 4324..
LT H.ts only NT'; t 'O H tc .
I I 10 lhts t ne lo , t 10 ..... 9•• .
~ 3210 to r••o "" '90 3210 ,
• 54J2 ~tll, " " " 9" S4l2 . (Only wort. . ~ l tn y O"O .....!JO.l )
<l ~7a , 111> ,61a {Onl, wo..... witn ~TS .....g• • ,.
.~ k11 1. your ge• . • • • Pl • • • • 00 NOT u, . 1 U•• • <n~r'.

S WOR L. l to '.04 ~. to WORU.
Sf WQRll to •• nd • ' pri ' Ol" .....g. t o WORll.

~ J o.
NH WOR l l

"'

~.Q. TR 5'z. To Frcs • BBS D.t . Tltl .
23BI PN 244 NIF9C WAIFHB 8712 13 TI'..... a .y?
2379 N 190 NIFBC K8 tl€ 8 71 2 13 HIl$IPY Holla.y.
237:1 TN 309 NT5Q37 WA25P\. WAIFHB ~7121:S ClTC ,NEWPORT NH
23?4 DN :132 ALL NIDYF ~?1213 ~A N<svIC . cou~_.

2 3 7 3 BN 2Bb NEPRA NIDK F WAIFHB 871213 AI a..r. , ~llHC . 8K
2372 TF 232 0:144:1 KAICRX KDIR 8 7121 3 NR707 CHARLOTTE YT
23bO SF 291 NEPRA NIDKF KD tR ~7 1213 Al S.or _ , ~ llHC , 5 K
23:19 F :1:11 KA211CS K3F'!l KDl R 871213 TNC-I (e KPIR-I IN YT.)
NICS t,l.a to connact .
~4, fnb,lO'I .~. >

board is first put on the air , then IOtally
forgotten as system antennas. towers ,
r igs and computers come and go.

The Metn Com ma nds

These arc the commands that actually
mak e the PBBS funct ion . Most of them
require an argument .

The fi rst command the user should is
sue when he accesses a PB BS for the first
time is Ihe "name" command . It takes the
form " N Ayleen < re lurn> " (using
you r own name , handl e , or alias, of
course) and ente rs your first name into the
user file. This has IWO purposes . In a later
connect. it impresses thc uninit ialed guest
to a PBBS demonstration. It also " intro
duces" the user to the PBBS operator.
With a couple of computers in the middle,
packet PBBS operation is probably the
most impersonal of all the activities in an
otherwise fr iendly and personal hobby
fight the trend!

At the first log-on to a panicular PBBS ,
the board asks the use r to specify a home
PBBS with the NH command (this concept
to be discussed later) . If the user isn 't sure
wh ich board he wants as his home
boa rd, he should pick one anyway ,
since the log-on prompt wi ll keep
bugging him for an entry . S impl y
choose one for the moment , keep
ing in mind that it 's easy to switch.
The user should just be sure that if
he checks into more than one
board, he should specify the same
home PBBS on all.

Information, Please

Thc L command, in various forms , is uscd
to di splay messages in the PBBS' s Mail Box ,
Surprisingly, the s imple, unadorned L com
mand (with no modifier) tends to confuse
people . It lists only the messages ente red
since last log-on . If the packetecr was on the
board several hours ago and there hasn 't been
much acti vity in the interim , or if she con
necred over a poor path, then try again using a
different dig ipeater st ring, an L will come up
blank (" None Found , " or s imilar) . He needs
10 use modifiers 10 dig down into the mes
sages .

LM gi ves all t raffic to or from the logged
on call . LA produces a list of ARRL bulle
tins , Lil lists non -ARRL bulletins , and LT

shows NTS traffic on the board. To check
on messages 10 or from another call, use L >

WIxx x (messages to WIXXX) or L W1XXX

(messages sent by WIXXX). L 7H9 will show
all messages with numbers g reater than
789, and LL 10 will lis t the most recent 10
messages. regardless of message number.
None of the List commands will show pri
vate messages except those to or from the
logged-on call .

An operator can save tim e (his , the board 's
and the channel 's) when usi ng two-leiter L

commands ( LA , LB , LM , and LT) by limiting
the searc h to the highest message number on
the board during his last connect (i.c., LM
5450). This keeps the already-v iewed mes
sages from reappearing on the screen. (A ll of



call and message nu mber of th e stat ion
putting the message into the packet system as
well as the destination town and two-letter
state abbreviat ion , The normal NTS message
preamble should form the first line in the
message body .

SA is reserved for official ARRL Bullet ins.
SB is for ge nera l (non -ARRL) bulletins
AMSAT, local club and so forth .

Bulletins
Bulletins are often addressed to ALL. Take

care to not use ALL 100 readily. The title can
ofte n target a specific group : AM SAT,
ARES, etc.

If a bulletin announces an event (meeting,
hamfest , exam sess ion, or the like) put both
the location and the date in the title . This
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One-liners

Next month: Diskjiles and mailfo rwarding,

Kill!

K < NU M B F. R> w i ll k ill message
< number > . Before executing a K instruc
lion, the board will chec k thai the operator is
e ither the sende r or the add ressee of that
message . If not, the command won 't wo rk.
Of course K won 't work if the message is
misaddrcsscd- K ltveyevrZf H in place o f
KI(' 'one" )ZJH, for example.

The re are several modifiers for the K com
ma nd . KM will kill messages. KT < number >
will kill NTS tra ffic and . on some boards,
ge ne rate a se rvice message ba ck to th e
sender, giving the " killer's" call and the
date/ time the message was taken. m

Sometimes if a bul le tin to ALL or
a message is very sho rt, the entire
text can be squeezed into the 40 or
so characters for the t itle . You
wind up with a message of length I
(that one is the I\z that ends the
message ) . " M A PRA M eet ing
Sunday !" or the like. If you see
one of these , don 't bother "read
ing" it with the R command . It ' s all
in the title in the message list. The
one-li ne r is also a way ofleav ing a
short message for someone wh o

may be connecting to the PBSS over a diffi
cult path, because the t itle is sent prior to the
first prompt.

Th e ' ' message" will show up in every mes
sage listing and the addressee call will rem ain
in the mail beacon unt il it's e ither read by the
addressee (with the Rcommand) or killed . A
one-liner is sent the same as any other mes
sage. Send the I\ z and < return> when the
boa rd prompts you for the text.

Figure 6. NTS text message.

Figure 7. NTS service message.

saves " over the air" reading time , and helps
the PBBS operato r purge stale materia l.
There' s lillie as frustrating as reading an inv i
tation 10 a grea t hamfest that took place last
weekend !

Don 't type in long bullet ins to ALL on the
local PBBS on-line, since it' s impossible to
edit. Prepare and format the message with a
word processor (watching for carr iage re
turns and other details). then log onto the
PBBS and send the message as an ASCII file
transfe r.

Di sab le a ny e rro r- check ing, suc h as
XModem protocol , that the modem program
might like to use . First , the PBBS will not
handshake with a telephone protocol. Sec
ond. it isn 't necessary because packet pro 
vides its ow n error checking. Third , even if it
worked. it wo uld nearly double the channel
load with XModem' s single-character ACKs
and NAKs that would have to be made into a
packet.

Opinions and Diatribes

Bullet ins needn' t be limited 10 annou nce 
m cnts of new faci lities and club meeti ngs.
Th e first amendment to the US Const itution
does nOI give anyone the inalienable right to
publi sh thei r v ie ws on someo ne e lse' s
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Message Cetegortes
Th ere arc several modifiers for the S com

mand . (They show up in the " type" colum n
menti oned cerhcr .)

SP sends a private message . Th is is not, of
cou rse , trul y priv ate s ince the message is sent
ove r a public channel , and the PSBS operator
can (and may well) read it. The L command,
however, won' t list it , except when the ad
dressee is logged on , Th is ma kes the L listing
for oth ers shorte r and more useful , and no
one else can read the message over the air. If a
fr iend 's call appears in the "Mail for" bea
con, but not in the message list , then the
message was marked private.

ST is used for formal NTS traffic . Th e
actual contents of the address and " at" fiel ds
for NTS messages is presently in a state of
flux , with " NTS" plus the ARRL Section
abbreviation (e.g . • NTSWMA) , five-d igit
zip code, telephone area code, and " NTS"
plus the three-d igit postal SCF (the first three
digits of the zip) all being used in various
area. Until this s ituat ion settles, determ ine
and follow loc al practice .

The title of the message should contain the
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*** Unld.n COrdi•••Phon•• ***
A major consume. magazine did . compenson atudY on
cordle... phones. Tne c:fleck points oncluded cl.';ty.
efficiency ....d price, UIlItJ.n was rated beSl buy
XE700-SA U_Il Cor_P1'Ione .-rt,,_~• .. 111. 9'
lit lit lit bt.ndad Warranty Program lit lit lit

It you pu'c...... 1C8tlne.-. ce. r_r ..taaor or cor_
pI\Or'>a "om • ...., 110'. on lhe u .S. orcanadl w!l"'11 tile last 30
doIya. yOU c... IlII UP 10 1""_ yea'S at • •1_ Iy
.......c.1fom W. rr. nt.ch,Thill.......c. • •I_plsnbaQi....
.frs, tile nu.K!u'.f. w. ",, "'1y • .-po..... w....ntecl'l_
perlorm air ec labor _ ..It no! CharlI. ror r.tum
",;pp;ng, bl. _ w "h...... no.... r..u_ ."".ppIy
only 10 theoroo,.... ourc"--. AIWOY<II, ••landoId w' ''''''''Y on
• mobil. or t... _ 11. II 129,99.ndt",,,, ","rs i1$39,99
FOI h.lld" ald ec 2 y" .... I. 159,09 ....d 3 y. . .. il
119.99. Fo. .." .. "'aclors. two y_ rs i. 1211,911, Fa, CB
,edlos. 2 Y"" . 11 139,119, Fa' cordlelS pl\o el, 3 ye.... II
53a,99. Orde, you' w. ,.....Iy lor you, merc" di.e tod. y.

OTHER RADIOS AND ACC.SSOR'ES
H""251 I>SAUnk1e... 25W.1t 10mel'"HlIm 'sdiO . ,1239.95
BC 551lL·SA a..,cet 10 ch ecenne' 111.,95
Be 1DXLT·SA a...C41120 Chan i_nne.- 5169,95
.ntlfllIC 5eOXLT·SAe...-ur 16 Cl'l8MalIlClllne< ... 199 95
MT5100 PLU&.SA R"". ncy ""el' eca,_ .. ,113a,95
MT5500 P1.U&.SAR"". ncy nn.tr eca.... ' ,., I I 59 95
Al oeo-SA ~yasd'l -....- . . .. . . S11995
ZllO-SA Ral1ancy60 Ch. scan..... . CLQSEOvr 1129 95
UC102·SA~yVHF2 d'l 1 w-'\ Il'..-.c_ .. 111795
BPSS-SA R""artey 16."'0 reg. __ IUpPy .. , S16995
MA54.SA Oro9- 'II c",,,,",,torH~ 1 2'OO&HKI5OO,., 5801 9S
MA51a.SA W. Na.'(Iar tor HXI 500 1CoII1I ,11. 115
MA55:J.SA C.........ng casalOt H~1 5OO IICII ,119 95
...A251·SAC'ljlllr. II. IIg" IfHcordrorHK12'1 500 . . 1111.95
1IIAlt1 7 ·SA~t."..., peck torHK I 000I 1 2'OO ...~.9S

BP205 N~Cad bl.lI..., pacl< tor BC2OOf8Cl 00~L , .. ,~9 95

..SA 1 2 VM N~Cad tltIlt_ ~..t at 'ig"fl 117.95
F& E·SA FrequencyO..eetorylOlE" le' U.S, 51 • .95
F&W·SA FrequallCY O"&CIoryrorW.., U.S.A. I 1.,9'
ASD-SA Air s.c. OlfactOry , 51a95
8RF·SA Su"'iyal R.dIO F'l(luency OI'actory , 51 • .95
TSG-SA "TOp sec..r·Regi.I"" ot U,S,GovI. F'eq 51• .95
TIC·SA 1ac" iquu ro 18I"Cepl i 1l Comm S1 .,95
ARF'SA R. llroed Ireque cy directory, ,11• .95
EEe--SA Emtltllly& E.pio"'aoeCommunica\lO 11.,115
CIE·SACovert l"t.lI",e llCt Elect.E._ dropping .. ,11.,95
"'FF·SA 101I,_1FeOe,S1 Frequency direclory 5'.,95
AS().SA Mao....t mou ... t motMIe 1ClI " 135,95
,1,71>8,1, sa.. IIIahon 1ICIIl nten , 135,95
USA......SA Meg mou...t VHF .nt. wi 12' cstJla.••• . 13995
USAK·SA ,,"" hole mount VHF ....t. wI H ' CSbla , ... 13' ,95
USAIU.5O-SA Ilf, - hoIemounr UHF.M wr l7 ·csbIe . . , 13595
Add 13.00"'-"00b' filA( ; _ .._eel .the__
Add 17.00 ."-"'9 PI' ..doo.1Id 1300 PI' .,,,.......

BUY WITH CONFIDENCE
TO ••,fIN I ••,•• ,deltrery trom C" oI'....yscall ...er.
Mnd Of phone your order d,r8(;11y to our Scanne'
Di. l ribution Ce ter7 '-lichiOen residenl. pIe.se.dd " '"
sale, I... or POIy your t... 1.0. number. w nnen pu..
chase orce.. areaccepled Irom approved governme... t
agenCieS and mOil well rated Iir.....I . 10'11> 'urcha",e
lOr net 10 billing. AlIlNl le' are subiacl to . vailability.
acceptance and "erll icatio .... All ' ale. on eeeesscnes
are fina l. Prices. l erms and . peei'icatlonsare . ubject to
change .....Ithout not ice, All prices are in U.S,dollars. 01'1
01 stock Items.....11I be placed onbackorder automat ically
unless e El i. in.tructed dillerenlty. ,fo 55.00 additional
handling lee .....ill be cha",ed 'or . 11 order. ..... Ith a
merch.ndise 10tsi under550.00. Shipments ,re F,Q,S.
e El ..... s'ehouH in Ann Arbor. Michig. n. No COO's.
Most ilem.li.ted ha~e.manulactu'ef. wll"....ty. r ree
copies of w. ....nlie. on these producl••.e av.ilsbla
by writing 10 eEl. NOrI'"certil ied checq require bank
de.'anee. N ot ,eaponllible lor typograDl'lical e"'ors.

Mall o rda ,. to: Communieafions Electro n
iCS:" 80~ 1045. Ann Arbor, M ichigan 48 10 6
U.S.A. Add $ 7.00 per scanne r l or R,P.5. / U.P.S.
Otound shipping and ha ndling in l he continental
U.S.A. For-Canada, Puerto Ric o,Hawa i~Alaska,

or APO/FPO delivery. shipping c harges are
three limes COnllne nta l U.S. rates. If you have a
Discover, Visa o r MasterCard. yoo may call and
p lace a c redi t card o rder. O rder to lH ree in lhe
U.S. DiaI8oo·USA·SCAN.ln Canada. ord er to l l
Iree by cal ling 800-221 -34 75. FAX anytime.
dial 313-9 71 -6000. If you ara oUlslde the U.S.
o r in M ic h igan diaI313-973-8888. O rderloday.
Scanner Distr ibution Cenler' and CEIIOQosa'e trad&
marks ot Communication. Electronica Inc.

AD ' OS038ll·S A.2
Copyrfg ht ~ 1~B8 Communlc.atlonl Electron lc,lnc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
P.O 80~ 1045 0 An... Artx ", Michigan48106' 1045 USA.
For ord... c.U313·91:J.8886 or FAX 313·"71·&000

CIRCt E 121 ON READER SERVICECARD

BC760XLT
800 MHz.

mobile acanner
Only$279,95

***Unlden Red.r Det.cta,..***
El\.ly the finest Uniden radar detectors from e El loday,
RD7·SA Uni"'11 ~"OI mou...t rad" detector ... , ., 11011,115
R[5.SA Unid.n "PPI(IOrf' .Izs r.da' dalactOl. 11 211,115
RO\IXL·SA UII;Ollll 'mICrO" liZ. radar lleIIltC'lOl .. IHill.1l5
AD2.s-SA Unld "110' mou"'1 r.doIr Oel&CIOt 159,95
A05OC)oSA U...""'" ...... mou...t ,.d..- del&C1Ot 17" ,95

N~Bea~~200XL~SA
list price 5509.95/CE price '299.95
f .......... 2'00 C"--l • .ao .If•.,....dIIak1"_II • LlmH • HeU • ~t¥ • Loc.-,
Fraqu..,cy '."p. 2~~• . 118'17., . oe-~ ' 2. 1lOe·1I51S MHZ
bc/u<lol• • 23118 7.s-• • \I0'15 .""'58 9875·81. 01U M Hz

The Bearear 200XlT sets a new standard lor hand'
he ld scanner. in performance and depend.bi lity
This full featu red unit has 200 programmable
Channels wifh 20 scanning banks and 12 band
coverage. II you want a very simil ar model wilhou l
the 800 MHz. band and 100 channels, o rder the
Be 1OOXLT'SA3 for only $ 199.95.lncludesantenna.
ca rryi ng case w ith belt loop, n" cad battery pack.
AC adapter and earphone. Order your scanner now.

Bearcat" 800XLT-SA
Lisl price $54 9.95/ C E price $259.95/SPECIAL'."nd.4O CIt.nnei • Ho-cry.t.'.~ann.r
PrlorlfF control e ".n:h/h.n " AC/DC
Bands: 29·5a. I 18·17a. 406·5 12, 806·IH 2 MHz
The Uniden SOOXLTreoeil/fl 40 chan ell in two banks.
Scan. 15 channel. perseconcL SiZe9 ·• ~a l'!~ ~ 1 21'! . ~

tf you do not need the 800 MHz. band,. "mil.r model
catled the BC 210XLT·SA ill av.ilable lOt 5 t96.95.

Bearcat" 145XL-SA
Usl price S189.95/ C E price $98.95 /SPECIAL,o-.nd. UJ CNn_1 " Ho-cry.'.'.ce""er
I"rlorItJ control. W.at"-r ._relt e AC/DC
Bands: 29-5a. 136" 74. 406-5 t 2 MH z-
The BlI. rcat 1a5XL is . 16 channe~ prOQ..mm.tIIe
scannercovering len IreqlX'lncy bands. The unit I••tures
a buil t·in delay ' uncl ion that .dds a three second delay
on sll channels 10 prevenl mi.sed t ransmin ions.

Bearcat" 175XL-SA
List p rice $279.95/C E prIce $156.95/SPECIAL
U·"nd. ,. CIt.nn.1 e We.tllar S••reh
Priority control. S.arch/han • AC/DC
Bands: 29-5a, 1 Ill, t 74, a06-5 I2 MHz.
The Bearcar 175Xlllas an .ulomatic searcn re. tu.e 10
locale n_ frequencies, Priori ty. lock out, dfllay.nd
_ ....aeed are all included,

Regencye Informant" Scanners
Freouency cover. " e: 35-5a. 136-17a aOll-5 ' 2 MHz,
The new Regency Inlormant scanners cover Yl rt ....
• Ily all the standard poIiee, lire, emergency and
weather f requencies-- These special scanners . re
preprogrammed by state in the units memory. J ust
pick a state and. ca legory. The Informant does the
rest. All Inlolmant radios have a lealure called
Turbo Scan· to scan up to 40 cha"helsper second.
The IN F1·SA3 is ideal lor I ruckers and is on ly
$1 79.95. The new INF2-SA3 is adelu~e model and
has ham radio, a weather a lert and o ther e~cit ing

fealures built in lor only $21 9.95. For base sl al ion
use, lhe INF5·SA3 ia on ly $129.95 and lor th ose
who can aHord the best, the INF3-SA3 al$149.95, is
a slalEt"oH hEt"a rt, recei"er that spells ou l w hat
service you're lillining 10 such as M ili l ary, Airphone,
Paging. Sta te Police. Coa.t Guard or Pre.s.

RegencY" HX1500-SA
lisl price S36~.95/CE prf ce ' 179 .95/ S PECIA l
1'-"nd. 55 CtI."nel e Handltald/fIorletll.
...~tI e Lo-cll_t • ~Ior'" e .......,.~,
SIde'" liquid~rye'" dI'" • EAItO_-.,..ort
DlrectClt.nnalAccee. "_hlre. se:ande/.,
a.lltf.: 29-5•. 11.1311. ' •• ,1U . "0Cl·.2~ H O-" 2 "HZ
Sean up to 55 c hannels .llhe same time. Includes
bell clip, Ile~ i ble antenna and earphone.

•
•

•

*** Unlden CB Radios ***

e n
® Th. U"id{l" 1;".01 Cihz.". &arid RadiOIra"ace",... i.

atyled 10 compl,menl other mobile audio ~utClfl'lent.

Uniden CB radIOS .'a 10 ra~able thai they ha..... two
~.r ~mited . . ...anly, F,om Ihe teaeure ~ked PRO
SlOE 10 the310E har>dl>el(\. Ihere '. no bener Citozen.
a.nd ..dio on the market today,
PfI031 DE-SAU_""0 CI'L Port.flIeIM_ce .. IaS.tl$
Pl'1033OE·SA U_ ,, "OCh Remota_ICB ... 1109 115
NINJ"'SAPR03IDE '""" 'ed'IoI'lI'I_ t.nery~Iii,tl$
• II>SA 1.2VM hli-C:aCl beltery b' N.... lletol 101 ... 120." 5
KAFlATE·SA UfIkI." 40 chatI rncutl <aCl1O ...•. MilliS
Pfl0I51DXL·SA U,,_ 40 c " 1CB Mobile ~Il Il S

Pfl0I52DXL·SA U" ;W,, 40 cl!ll" 1CB Mot>IIe 1511 115
PflOI54OE·SA U";w" 40 chaM . 1CB '-lotlil. , 11 111 ,115
P'R06IOE·SAUni"',,40 a.nnal $Sece Mobil• . . . I I S" IlS
Pfl01IDE·SA U",d.n 40 channal CB Ba 1 11 11,115
PR081DE'SAUnid." 40 ch.nn.1sse CBBa I 171195

Get special sa";n". on 'he ,cannef3
N" ed in thi, COUPOfl. 1hi. coupon must
!le inctud9d w;rh yOut tK.".,~ Qnjer.

Cred;rcar~f'B'SOl'S/ che<:ks andoua".
tity ~i$COUnrs .re ••c/u~ !rom th is
ollar. Oller ~~id onl)< 011 tK.paid orders
mai/fldditecttJ to CommulIgr;on, EItJe
l ronies /nc. P.O 80... 1045- Dept UNI2.
Alln Arbcw; WichiQana8 10~ 1045 USA
Hu...y_coupon . "'pire. July 31, 1988.
Coupon mayno'''' UHOIn conjuncrion
wilh any othfHO!/at !rom CEI. Limitona
coupon ptJr 'Cllnnllr. ,forM 1 7.00 l orShip"
pin" in the contin"III.1 V.S A.
Regency TS2-SA2 •• • •• •1269.95
Regency TS1 -SA2 ." ••• 1199.95
Regency INF1 -SA2 • .••• • 139.95
Regency INF2-SA2 .. ... . 159.95
Regency INF3·SA2 ••••• • 119.95
Regency INF5-SA2 • • • • ••109.95
a.ereeI200XlT·SA2 ••• $262.95
a.ereet 100XlT-SA2 •• • '189.95
a..reel eooXlT-SA2 ••• '2411.115
a.ereel 210XlT-SA2 • •• • 177.9 5
a.ereel 70XlT·SA2 ••• • •'154.95

****VALUABLE COUPON ****

***"ONEYSAtlINQCOUPON***

Unid en Corporatio n o f America has pur,
chased t he c o ns u m e r products line o f R&
gency E lectro n ics Inc . lor about $1 2 ,OOO,OOO.
To c elebratethis purcha se , w e 'r e having o u r
la rgest scan ner sa le in history! U se the
coupon in this adfo rbig savings. Hurry...otter
ends July 3 1, 19 8 8 .

•
unl
$12,000,000
Scanner Sale

NEW! Bearcart 760XLT-SA3
Lil t pOce S499.95/C E prfce ,278.95/SPECIAl,.-...ct. '00 CIt-."., e Crye,.,,.••• AC/DC
Freo~ncyr.IIQ'" 29-58, I 18-1re. eoe-e 12.806-9511 MHz
b c"'tf.. 1123.08 7.s-S. 0.0125 ...." SU.S8 75-S9a,0125 M H1,

The Bearca' 760XLT has 100 programmable cha".
nals organized as five channel bankllor easy vee.
and 12 bands of coverage including the 800 M Hz.
band. The Bearcal 760XLT mounts neatly under
the dash and ccnoecte directly to tuse blOCk or
battery. The unit eec has an AC adaptor, llip down
stand and telescopic antenna lor desk top use. 6
5/1 B" W ~ 1~" H ~ 7""" D. Model BC S80XlT-SA il
• si mil. r version w ilhout the BOO MHz. band for
only $219_95.

SALE! Regencye TS2-SA
List pOce S499.95/ C E price .3CKI.gS/SPECIAL'''.nd, 75 CINurn./e Cry.""e•• e AC/DC
FreollfHlCyr.rtQe:29-58.118· 175, a0ll-5 '2, 8Oll-9SOM HZ
The Regency TS2 scanner lets you monitor M il itary .
SPlICe Satellites. Government. Railroad,
Ju stiCe Department. State Department, Fish &
Game. Immigra tion. Marine, Poticeand Fire Depart·
ments. Aeronaut ical AM band, Pa ramedics, Arn
. teur Rad io, p lus thousands ot o ther rad io IrEt"
quencies most scanners can' t piek up. The Regency
TS21ealures new 40 chan nel per second Turbo
Scan· so you won t miss any 01 the action. Model
TS1·SA Is a35 channel version of this rad io without
the 800 M Hz. band and costs o nly $239.95,

Regency· RH256B-SA
Lisl price $799.95/ C E prfce S32e.95/SPECIAL
1. C,..,.,.., e 25 We" Tr~e~"'" e ""lui'"
The Regency AH256B is a Si~teef'!'cnannel VHF land
mobile ttanscelver designed to cover any frequency
between 150 to 162 MHz. Since th is rad io is
.yntheslzed. no e~penslve crysl als are needed to
store up to 16 frequencies w ithout ballery backup.
All r.dios come with CTCSS tone and scanning
ca pabilities. A monitor and nighVday switch isalso
• t.ndarcl This t ransceiver even has a priority func
tion. The RH256 makes an ide.1 radiofor any police
or f ire department VOlunteer because of ils low cosl
and high performance. A 110 Watt VHF 150- 162
MHz. ve rsion ca lled the RHtsOeB--SA is available
for 5429.95. A UHF 15 wal t. 10 chan nel version 01
Ihis radio called the RU1 SOB--SA Is alsO available
and covers 450-4S2 MHz. but the coslls $41 9.95.
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Number 9 on your Feedback e.rd

ICOM America. Inc.
2380 1161h Ave. NE
Bellevue WA 98004
Prce Class: $1400

•

ICOM IC-375A 220-MHz
Multimode Transceiver

I t' s fin ally ha ppe ned . All
diehard 220 enthusiasts can

now rejoice and reve l in tCOM's
latest entry into the VHFfUHF
mutlimode market: The IC-375A
transceiver. It's made exclusive
ly lor the North American ama
teur market.

Similar in design and operation
to the IC·275 and IC·475, this
radio offers a weal th of features
lor everyone, trom the casual FM
operato r 10 hard-core packe
leers. Considering th is is the first
time any company has manufac
tured such a transceiver . one has
to be impressed with the sophisti
cation 01the design.

Overview

Figure 1 shows the front panel.
Note the Virtually identical copy
of its sister tran sceivers lor 2m
and 70cm. The bright, backlit am
ber -LC D display jumps out,
showing frequency, VFO, memo
ry channel, RIT, tone squelch,
duptex offset, and mode. The fre
quency selection d ial si ts be
neath the display , and has silky
smoolh operation ove r a variety
of tuning increments.

Modes

The 375 has four modes: FM ,
LSB, USB and CW. Pushing the CW mode
switch again enables the optional CW filter
(500 Hz), which the operator can use in con
junction with the Passband Tuning (PST) and
Notch controls tor enhanced selectivity . Provi
sion is made to switch a tower-mounted
preamplifier from the. front panel (maximum
power: '00 watt s) as well as to enable a bu ilt
in speech compressor. There are also two
speeds of AGC selection .

The user can select sub-tone frequencies
on both receive and transmit, and store any
combination of offsets, sub-tones, modes and
frequencies in 99 seperate memory chan
nels-more than adequate for everyday use.
Two priority channels are also available which
store sim ilar da ta.

RIT (Receiver Incremental Tun ing) is stan
dard and permit s a shift of up to 9.9 kHz either
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side of the displayed frequency . The RIT can
be cleared to zero offset at the touch of a
button . This fea ture works in all modes ,
including FM.

" . . the user can adjust
the tone of his transmitted
audio and set the degree

of compression in the
speech processor. "

Additional controls set up the microphone
gain (not dev iation ). RF output po wer ,

AF gain, CW keying delay, meter
display, and AF lone quality from
the built-in speaker. The AF gain
and squelch contrOls are located
to the right of the display meter,
directly below the main power
switch , in order not to confuse
them with any other controls .

Several scan rates are avai l
able. The standard band scan is
incorporated , along with pro
grammable range scanning, se
lectable mode scanning th rough
memories, and genera l purpose
memory scann ing. A Skip button
allows the operator to lock out
undesired channels when in
sca n mode. When using the
programmable scan funct ion,
t ransmitting or touching the
main tuning dial erases the pre
programmed band limits.

As on all new ICOM multimod
es. the 375 has full break- in key
ing (QSK). Current activity leve ls
are presently too low for QSK to
be really useful now. In many
cases also, full break-in keying
isn't usable due to sequenced
switching of amplifiers and exter
nal preamplif iers. The optional
AG-30 mast-mounted preamplifi
er won 't function when full aSK is
selected either. Semi break-in is
also available with the drop-out

delay set from tne front panel. Note that no
VOX operation is available-none of the new
'75 series transceivers otter it .

The DATA switch on the 275 and 475 is also
available here. ICOM claims a switching time
of less than 5 milliseconds, which should be
ideal for packet operation . Packeteers will not
be able to use an external ampli fier or pream
plifier , however, due to this rapid switch time.
The 1G-375 also runs AMTOR, conventional
AFSK RTTY, and SSTV.

A small insen with the IC-375A tells of the
availability of the tCOM CIS (CommunicatiOn
Interlace System), permitting control of these
radios through a personal computer and RS
232 port. Such control permits displaying and
operating the frequency, mode, memory se
lect ion and scanning functions, among oth
ers . ICOM d oesn ' t say, howeve r, what



soft ware is available to do the job, so look for it
in the next few months .

The rear panel also has many conl rols. In
addition to the CW keying speed , the use r can
adjust the lone of his transmitted audio [bnl
liant!) and set the degree of compression in
the speech processor. The remote connection
for the RS-232 intertace is here, as well as two
accessory jacks for the ICOM AQS automatic
squelch system and AlC controllexternal key-
ing/receiver output . .

The operator can also monitor his SWR via
a three-way switch on Ihe rear panel as well as
power output. Connections for a CW key and
external speaker are found here using 2 .5mm
min iplugs, and the CW stc etc ne level is
accessible here. The antenna connector of
choice is the 50-239 " UHF" socket. which is
pretty much standard on 220 equipment. Al
though the IC-375A comes with a bUilt-in AC
supply, the user can also access the 13.8 volt
input direclty for portable use with the sup
plied DC power cable .

Observations

I've had the 1G-375 in my station for quite a
few months now, and gave it a fairly hard run
during the September VHF QSO Party . Over
50 stations were worked from this location
using the IC-375A, a Mirage C1012 amplifier,
and a single c usncren 220 Boomer at 60 feet.
Most of my operation was on SSB and CW
(1 use primarily an IC-37 for FM work), and the
transceiver pertormed flawlessly the enti re
weekend. I had to stop operating and switch
feedlines on 220 hallway th rough the con test
due to an extremely high SWR condi tion that

apparently made . difference to the 375A.
CW was the main mode that weekend due

to the generally terrible conditions and weak
signals. I preferred the semi break-in mode
and use a special eight-pin DIN to RCA plug
cable to switch the C1012. The 375A, by the

"The front-end
performance of

this particular unit . . . is
not on a par with the

IC-275A and IC-4 75A. "

way, keys an external amplifier by pull ing it to
ground, which is fairly standard practice. The
eight-pin plug is similar to the one used by
Kenwood. Since there was no ava ilable AG-3O
preamplifier, I used the preamplifier in the
Mirage with minimal resul ts . The front-end
sensitivity of the 375A is such that a preamp
isn 't needed most of the time. However ,
the 5-meter is just as " dead" as on the 275
and 475, as the reader will soon see in the
test data.

In practice, I set the AF Tone control at
about 10 o'clock to eliminate a high-frequency
hiss present with no signals and the squelch
open. The speech compressor didn 't seem to
make much dillerence on distant con tacts. It
took as many tries to work weak stations with
compression on as it did with compression off.

The RIT con trol ts a real help on 220, especial
ly with ali lhe older stations that drift out of the
passband.

I used the Programmable Scan to set up
limits of 220.080-220. 150 MHz so that the
radio was always seeking out new stations
whi le I wason other bands. Most of the activity
on 220 SSB or CW occurs during the activity
hours at oaooz and 2000Z with the band fairly
quiet otherwise. Using this scan feature al
lows the contester to keep an extra " ear" on
the band in case of an opening or a new grid
square.

Received signal reports were favorable re
garding the crispness of the audio as weU as
clarity. Based on these reports, I set the loiN:

GAINcontrol at 12 o'clock and left it there per
manently. The supplied microphone is the
ICOM HM-12 scanning type, allowing remote
up/down selection of frequency. Serious
contesters may wish to go with the optional
SM·8 base s tation m icrophone and a
lootswitch, leaving the hands free for logging
and tuning. (ICO M also makes the SM-10
microphone with a graphic equal izer and
speech compressor.)

Performance

The following measurements were taken
with an HPGOBF generator, Boonton 92 milli
vo ltmeter and Bird 43 watt meter . Power
source was the internal AC supply. Take note ,
however, of two points.

-The 1G-375A transmits across the entire
specified range, bu t power output falls ott
significantly outside 220-225 MHz.

- a ecetver compression point was signifi
cantly lower than on similar IC-275 A and
IC·475A models. See the sidebar.

Specification Claimed Measured

Frequency Coverage: Transmit: 216- 236 MHz 216.00-236 .00 MHz

Receive: same same

Output Power: 220. 100 High 25 watts 28 watts
Low 2.5 watts 2.5 watts

223 .50 High 25 watts 25 watts
Low 2.5 watts 2.5 watts

l-dB compressiOn/output

Selectivity , SSBlCW

Selectivity , FM

Conclusions

The IC-375A represents a significant step
forward in 220 MHz technology. There is no
other comparable product that exists today .
ICOM has buill every possible feature into this
transceiver to cover the wide range of opera:
tions and modes on 220 MHz. Its output power
is sufficient to d rive both solid-state and
ground-grid tube amplifiers, such as the 8877
and 3CX800, to near the legal limit.

The fron t-end performance of this part icular
unit, however, is not on a par with the IC-275A
and IC-475A. II took considerably less signal
to drive the front end into compression, and
this might mean some noticea~le inlermod
products during contest operation, or when
strong adjacent channel signals are present
such as television channels 12 or 13.

I not iced a slight amount of AGC " pump
ing" during contest operation when other
strong signals were present, but it didn"t de
grade front-end sensitivity that much. The ex
ternal preamp might make this situation worse
depending on its part icular compression char
acteristics . Indeed, switching my external
JFET preamp inline during crowded band
conditions did just that.

Still, for the serious UHF operator , the
IC-375A is a great way to go for multimode
operations. The overall design and perform
ance combined with ease of operation makes
this an excellent choice of transceiver. III

18 dB

as claimed
as claimed

nJa
nJa

< .28 uV .2 uV
< .28 uV .2uV

-crt g uv tcr .2 ~V for
12 dB SINAD 12 dB SINAD

nJa 3.5~V

nJa - 9 dB

2.3 kHz/6 dB
4.0 kHz/GO dB

15 kHz/6 dB
30 kHz/50 dB

nJa

10 dB SlN @22O.1oo
10 dB SlN @223, 5O

10 dB SINFM

Receiver Sensi tivi ty:
USB/lSB/CW

Signal for "S9" reading

Conversion Gain, First
RF AmplMixer
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VIS4'

H,md-heh15 Regular SALE
IC-2A z-meters 289.00 259' \
IC-2AT with TTP 319.00 279"
tC-3AT 220 MHz, TTP 34900 299"
IC·UT 440 MHz, TTP 349.00 299'1
IC·02ATlHigli Power 409.00349"
IC·03AT tor 220 MHz 449.00389"
IC·MAT for 440 MHz 449.00 3899\
IC·u2AT for 2m w/TTP 32900 289!l
IC·u4AT 440MHz,TIP 369.00 329"

IC-u2A tOf 2m w/ o TTP
Re . $299 - C loseout $2599S

Accessories tor micros -CAll
Aircrafr band handheld, Regular SALE
IC·12AT IW12GHz FM HTlbalVcgrlTIP 473.00 419"
A-2 5WPEP synth. aircraft HT 525.00 479"
A-20 Synth. airc ra ft Hi II'/VOR... 625.00 569"
Accessories for all excepr micros Regular
Bp·7 425mah1l 3.2V Nicad Pak . use BC·35 7900
Bp·8 800mah/8.4V Ncad Pa k. use 8C·35 ... 79.00
BC·35 Drop In desk charger tor all batter ies 79.00
BC·16U Wall charger to r BP7/ BP8 21.25
LC·l1 Vinyl case lor Dlx using SP·3 2050
LC-14 Vinylcase tor Dlx using Bp·718 2050
lC-02AT Leather case tor nn mcoers w/ Bp·7/8 5450
Accessories for Ie and IC-O 5erie5 Regular
BP-2 425mahl7.2V Nlcad Pak . use BC35 4900
BP·3 Extra Std . 250 mah/ 8.4V Need Pak 39.50
BP-4 Alkaline battery case 16.00
BP-S 425mah1l0.8V Nicad Pak . use BC35 65.00
CA-S 5/8 ·wa ~e telescoping 2m antenna 19.95
FA·2 Ext ra 2m t1e xible anten na 12.00
CP· I Cig. lighter plug/cord to r BP3 or DI~ .. .. 13.65
CP· IO Battery separetoo cable w/clip 22.50
DC·I DC operat ion pak for standard models 24.50
MB- 16D Mobile mtg bkt tor all HTs 25.99
lC·2AT Leather case for standa rd models 54.50
RB·I Vinyl waterproof rad io bag.... ... ......... 35.95
HH ·SS Handheld shoulder strap.. ... .... .. ..... 16.95
HM ·9 Spea ker microphone 47.00
HS·IO Boom microphone/ headset 24.50

HS-IOSA Vo~ unit for HS·10 & Deluxe only 24.50
HS·IOSB ;'T1 unit tor HS·10 24.50

Ml-I 2m 2.31'1 1n/I.Owout amplif ier SALE 99.95
SS-32M Commspec ~;: 'nne encoder 2995
Rprcp;ven Rel ular SALE
R-7 IA 100kHz 10 30MHz receiver $999.00 869"

RC·ll Inf rared re mote controller... . 70.99
Fl-32;' ~Jfl Hz CW filter 6900
Fl-63A 250 rlz CWfilter [lst IF) 59.00
Fl-44A SSB hiler 12nd If) 178.00 159' \
(X-2S7 FM uml... .. .... ... ..... ..... .. 49.00
(X·3l0 Voice synthesizer 5900
CR-64 High stability oscillator xtal 79.00
SP-3 External spea ker 65.00
CK-70 (EX-299) 12V DC oplion... ... 12.99
M8-1 2 Mobile moun!. ........ .. ..... . 25.99

R·70Q0 25MHz to 2GHz scan rcvr ... .. 1199.00 1049
RC-12 Infrared remote cootrcaer.... 70 99
EX·3IG VO ice synthes izer 59.00
TV-R7000 ATVunit. 13900 129"
AH-7000 Radiating antenna 99.00 (II)

HOURS. Mon.thru Fri.9·5:30;Sat. 9-3
Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are lor Quotes & Ordering only,
use Regular line lor other Info & Service dept.

All Prices inthis list are subject tochanle without notice.

IC·47IH" 75W430·450 ... CLOSEOUT 1399.00 9899\
PS-35 In te rnal power supply 219.00 199'\
AG-35' Mast mounted preamplif ier 99.75

I 'AG·35 $995 with IC-471H Purchase I
O /her accesscnes for IC_471 H
SM-6 Desk micro phone 47.95
(X·310 Voice synthes izer 59.00
TS·32 CommSpec encoce/oecoder. .. . 5995

UT·15 Encoder/ decoder interface ... 34.00
UT-ISS VT-15S w/ TS·32 installed... .. 96.00
VHF mobile multi-mode Regular SA LE
IC-290H 25W 2m SSB/fM Closeout 639.00 549"
VHF/UHF/l.2 GHz FM Regu lar SALE
IC-27A 25w2m FM/TIP mic Closeout 429.00 349'1
IC-27H 45w2m FMlnP mic Closeout 45900 399'\
IC-37A 25w220 FM/TIP me Closeout 499.00 399"
IC·47A 251'1 440 FM/TIP mic Closeout 549.00 469"

PS-45 Compact BA power supply. .. 145.00 134"
UT·16/(X-388 Voice synthesizer 3499
SP·I0 Slim-line external speake r 35.99

IC-28A 25W2m f M, regula r mic 429 00 349~\

IC-28A 25WZrn FM. TTP rmc 469 00 409~\

IC-28H 45W2m FM, TTP rnic ••.•. •.• . 499.00439"
IC·38A 25W220 f M. regula r mrc 459.00 369'\
lC-38A 25W220 FM. TTP tr ue 489.00 429"
IC-48A 25W440·450 FM. regular mic 459.00369"
IC-48A 25W440·450 FM, TTP mic 509.00 449"

HM ·14 htra TTP microphone 59.00
UT-28 Digital code squelch.. 39.50
UT-29 Tone squelch decoder 46.00
HM-16 Speake r/microphone 34.00

IC-900A transceiver control ler. 639.00 569"
UX·19A 10m lOWband unit 29900 269"
UX·29A 2m 25Wband unil. 299.00 269"
UX·29H 2m 45W band unit. 349.00 319"
UX-39A 220MHz 25W band un it 349.00 319"
UX-49A 440MHz 25W band unit 349.00 31911

UX-S9A 6m lOW un it 349.00 319"
UX-1 29A 1.2GHz lOWband unit 549.00 49911

IC-3200A 25W2m/440 FMw!TTP 695.00579"
UT-23 Voice synthesizer 34.99

AH-32 2m/440 Dual Band antenna 39.00
AHB·32 Trunk·lip mount 35.00
larsen PO·K Root mount 20.00
larsen PO-lLM Trunk·lip moun!.... noo
larsen PO·MM Magnetic mount.. .. noo

IC-1200A lOW1.2GHz FM Mobile.. .. . 699.00 629"
IC·1271A lOW 1.2GHz SSB/CW Base1269.00 1129

AG·1200 Mast mounted preamphtier 105.00
PS-25 Internal power supply 125.00 114"
(X·110 Voice synthesizer. .. .. ... . .. 5900
TV-1 200 ATV Interface uni!.. 139.00 129"
UT·ISS CTCSSencoder/decoder 96.00

Rp·1210 1.2GHz lOW99 cf fM ~ cv r 1 529 .00 1349
Rp-2 210 220MHz 25Wrepeater 1499.00 1329
RP·3010 440MHz lOWFMre peater 1299.00 1149

IC-751A sbano ml/.l ·30 MHz rcvr 1699.00 1449
PS-35 Internal power supply 219.00 199"
H-32A 500 Hz CW filter [lst IF).. .. 69.00
Fl·63A 250 Hz CW filter [lst IF).... 59.00
H ·S2A 500 Hz CW filter (2nd IF) 11500 109'\
H·S3A 250 Hz CW filter (2nd IF) 11500 109"
H-33 AMfi lter 49.00
H ·70 2 8 kHz wide SSB filter 59.00
RC-I0 Ex te rna l frequency control ler 49.00

Hf Equipmenl Regula! SALE
IC-761 HF ~cvr/SW rm/ps/AT 269900 2369

HM-36 Scanning hand microphone 47.00
SP-20 Ert. speaker w/ audio filter .. 149.00 139'\
FL·I OI 250 Hz Ist IF CWfi lter 7150
FL-53A 250 Hz 2nd IF CWfilter 115.00 109'\
H-I02 6 kHz AM Iilter........ 59.00
(x·310 Vo ice synthesiw. . .. .. .. . .. 59.00

IC-735 HF naoscever/Sw rcw/mic 1099.00 959"
PS-55 External power supply 219.00 199'\
AT-ISO Automat ic antenna tuner 445.00 389' \
Fl·32A 500 Hz CWfiller 69.00
(x·243 Elect ronic ke yer unit ,... 64.50
un o Tone encoder 18.50

O/her Accessooes Regular SALE
IC-2Kl 160-15m solid state amp w/ps 1999.00 1699
PS·15 20A external power supply ... .. 175.00 159'1
PS-30 Systems pis w/cord, 6·pin plug 349.00 319'1
MB Mobile mount, 735175IAI76IA ... 25.99
SP-3 Ex ternal speaker 65.00
SP-7 Sma ll external speaker . .. .. .. 51 .99
CR-64 High stab. ref. xta l for 75IA . ... 79.00
PP·I Spea ker/pa tch 179.00 164"
SM·6 Desk microphone 47.95
SM·8 Deskmc . two cables, Scan. .. .. 89.00
SM·IO Compressor/graph EQ, 8 pin rmc 149.00 139'1
AT- lOll 100W Sband auto. antenna tuner 445.00 389' \

.AT·SOIl 500W 9-band auto. antenna tuner 589.00 519' \
AH-2 a-band tuner w/ mcont & whip 659.00 58991
AH ·2A Antenna tuner system, only 519.00 44911

GC-5 World clock 9195 89'1
VHf /UHF base mulli-mode5 Reg ular SALE
IC-275A 25W 2m FMlSSB/CW w/ ps 1299.00 1149
IC-275H 100W2m FMlSSB/CW 1399.00 1229
IC·375A 25W220 FM/SSB/CW 1399.00 1229
fC -475A 25W440 FM/ SSB/ CW w/ ps 1399.00 1249
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UoSATs: The British Connection Part 2

by RobertJ. Diersing N5A HD
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tion must, of course , be co nsidered by any
program that will plot the data.

Interleaved Transmission Scheme

The examples in Figures IB and 2B were
only short extractions from an actual WaD
survey . Their intent was to show the ge neral
format for WOO. A typical survey from
UoSAT-1 might consist of l ines OOOOh
through 04 C8h while one fro m UoSAT-2
could have lines ()(J(X)h through OFD8h. The
larger number of lincs from UoSAT-2 is a
result of the larger amount of memory ava il
able in which to store the survey. In actual
practice , however , mu ltip le sets of lines are
transmitted as shown in Figure 3 .

The data set wit h serial numbe rs 000 I h
through OFD9h is transmitted following the
data set with serial numbers OOOOh through
OFD8 h. There may also be a 0002h through
OFDAh set. The previous discussion of time
between measurements still holds; i .e., the
lime between lines 0008h and 0009h is 4.84
seconds since the di fference between seria l
numbers is one . The data is downlinked in
this inte rleaved fashion so that burst errors
during downlink reception ca n be repaired
with the followi ng set of "nearby" data
poi nts. This feature is pa rticularly useful
when observing the WOO in realtime as the
UoS command station does.

C hecksum Va lidation

In order 10 verify the checksum, each pair
of ASCII characters is taken as a hex byte
value and summed . Using modulus 256 arith
metic, the summation should produce a con
stant result . In the case of UoSAT-1 whole
orbit telemetry . the constant value is AAh,
which is 170 decimal. For UoSAT -2 the val
ue is BBh. which is 187 decima l. An example
of the checksum validation procedure fol
lows. It was taken from the UoSAT Space
craft Data Booklet. 6

CO""ANO 0,.., V< • • 'N OP,""",,"

U"W""" rI"" 'S 0" " '''
OAT< '"/01/ ..
'oro "0''' " ".""T<O
'0".. "."". AT ,,,'"
SO"""RA.... SPI; P,"IOD I S -D . ... ' «CONI»
.",T c~o «"" BY CO",ut" w.. "" TO 1
"",T 0"0 .'CO .. c""ou". w'" ."" TO ° " IT" """ DO"

•• •• " 'J , ,"" " ""," " " ....

CU'."T"'O CO. ""~ EO AT OO,DO,'O
OAT' ,, /02 /"
su,"" ,,,,, CUOt. "'N' ",'.,".".••,".".".

O'GITAL". ACT'.'

""0-"".... 0.' "<t , OCG. C.A"", C" O'
O. P'''",

Fillure 2. Computer status (2A) anti Whole Orbit Dam (28) from UoSAT-2.
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0000003013026 6C
OQOsOOlJ7JJ7Hl
OOl00Q237Jl76A 9
0016002) 7J J J6"1
00 lOOO ll13 17 6 9~
00,80011JJJ7692
00JOOO IJ7Jl7S8B
003BOO l JJJJJ682
U040Q~IJ7jj761~

oounOI JJJJ161 2
005000137lJ766A
OQ~8n01JJJ3J66 ,

0060 0 0 13Jl376S3
0070002 lJ3376 49
00760023Jl376 41
006000llJJJ76l8
Q08800lJ1JJ77)0
009000ll73l77l8
009S00l37J37720
OOA000237337718
OOA8002l7ll,710

time WOO collection began and what chan
nels are included . Typical whole-orbit data
from UoSAT- 1and UoSAT-2 can be found in
Figures lB and 2B, respectively .

W OI> Header Lines

There are some important observations 10

make about WaD surveys. Fi rst, each line
consists o f a four-d igit line serial number
followed by from one 10 eight three-digit
telemetry chan nel val ues and a two- dig it
checksum . The on ly exception is the first
line, serial number OOOOh. In this line the
telemetry channel va lue positions contain the
channel numbers of the channels included in
the survey. An inspection of the UoSAT-2
sample will verify this. Spaces have been
inserted for readability .

000001103703803902
It should be noted that the channel numbe rs

also appear in the status message . However,
the date and time of collection can on ly be
obtained from the stat us message and is not
co ntained in the survey data itse lf.

The lime span between successive lines is
determined by multiplying the line serial
number increment by the time requ ired to
digit ize and transmit a standard telemetry
frame at the cu rrent downlink data rate. Con
sidering the usual downlink data rate of 1200
bauds. the d igitize-a nd -transmit t ime for
UoSAT· 1 is 5 .28 seconds . and for UoSAT-2
it is 4.84 seconds . Thus , the time between
Jines ooo8h and 00 IOh in the UoSAT-I exam
ple is (OOI Oh - 0008h) x 5.28and(OOlOh 
0008h) x 4.84 for the same lines in the
UoSAT -2 example . The duration of a WOO
survey can thus be determined by mult iplying
the highest line serial number by the same
factors of 5.28 and 4.84. Various maximu m
line serial numbers recently observed arc
shown in Table I . Both the ti me be-

tween measurements
(lines) and the dura-
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Whole-or b it Telemetry For mat

In late 1985 and early 1986, both UoSAT
spacecraft began co operate under the control
of a diary program stored in the on-board
computer (aBC). This control program al
lowed much more fl exibility in scheduling
the activities of the aBC and data types trans
mitted on the downlinks. Conscquently,
whole-orbit telemetry surveys are transmit
ted vcI)' frequently from both spacecraft. The
increased frequency of transmissions of
whole-orbit data (WaD) make it more desir
able to be ab le to decode and analyze this
data. The amateur satel lite enthusiast can thus
observe the measurements made by onboard
sensors when the spacecraft is not wit hin
range of his or her ground station . It is impor
tant to understand that the whole-orbit data is
me rely an extraction from the standard
telemetry channels that has been scored in the
aBC memory.

The amount of a BC memory available for
dat a storage is about 8K for UoSAT- I and
32K for UoSAT-2. The duration of the su r
vey is under control of the aBC as loaded by
the UoS command station. If whole-orbit data
is transmitted , the stat us message transm itted
by the command d iary will give the date
and time of collection and the channels in
c1uded in the survey. Note that UoSAT- I and
UoSAT-2 computer status messages shown
in Fig ures lA and 2A incl ude data related 10
whole-orbit data co llection . T hey show the

Table I. The hlghest obse,....ed line serial numbers
in WOD surveys for bOlh spacecraft .

Figure I. Computer status information (I A) and Whole Orbi, Daw (WOD) (IB)

cottected from UoSAT-I. Note rne IWWS information includes start lime and
date ofthe WOD and specifies channels 011 which data has been collected.
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Satelli te Technology Exper iments

UoSAT-C will carry a range of satellite
tech no logy experiments associated with pow
er systems, on-board data handling (OBOH),
attitude determination, control and stabiliza
tion (ADCS) and RF modulat ion.

-POW ER-The spacecraft will be pow
ered fro m Ga As solar cells and will include
experimental patches of novel GaAs , InPe
and Si solar cells with a variety of newly-de
veloped cover-sl ides . The perfo rmance of
these cells will be mon itored throughout the
mission as a function of rad iatio n dose. The
spacecraft onboard computers will constantly
monitor and adjust the Batte ry Cha rge Regu
lator and Power Conditioning Module to op
t imize power conversion and storage effi
ctency.

- OBDH - UoSAT-C will include several
computers. In add itio n to the p rimary
RCA 1802 on-board computer (OBC-I) run
ning DIARY-type software , the re will be a
more powerful80C86-bascd OBC-2 support
ing complex att itude control algorithm s and
spacecraft da ta networks. Fou r T RANS
PU TERS in a pa rallel-processing array will
be av ailable for highly sophisticated on
boa rd image and data processing , and the
PCE will employ an 80Cl86-family comput
er to manage high-speed communications
links and several megabytes of RAM .

A wide range of memory devices us ing
different technologies and architectures will
make up a total on-board capacity of around
five megabytes of RAM . The radiat ion-in 
duced effects on the processors and associat
ed memories will be monitored and evaluated
throughou t the lifetime of the spac e
craft . The net work of computers on UoSAT
C will ma ke this spacecraft the most compu-

able VLSI devices have not yet
bee n tested for space use. UoSAT
C will host several experime ntal
pay loads studying the effects of the
space radiation environme nt on
VLS I devices .

e Cos rnic Particle Experiment
(CP E)-comprising an array of
large-area PIN diodes, will detect
energetic panicles which cause sin
gle event upsets (SEUs) in VLSI
c irc u its (s uc h as high -de ns ity
RAMs ).

- CCD Single Event Upset Ex
pe riment-(CCD-SEU) compris
ing an enclosed Charge-Coupled
Device (CCO) array , will detect
energetic cosmic particles and eval
uate the effect of SEUs on CCD

imagers . Th is data is of particula r importance
for scientists using sensitive CCDs as star
sensors.

- Total Dose Experiment (TDE)-using
special FETs located around the spacecraft,
will measure the total radiation dose accumu
lated by the on-board subsystems and pay 
loads. These dose measurements will allow
eng inee rs 10 assess the shielding properties of
the spacecraft struc ture, and to correlate
changes in LSI-device power consumption
and perform ance with tota l radiation dose .

Figure J. Example of
multiple data setsfrom
UoSAT-2. VoSAT 2
has 32K memory for
data collection versus
sx,« UoSAT-I .
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Tab/e 2. A summary of VoSATdata col/eelI'd at the
author's location f27.28N. 97.24 W).

Radiation Studies Experiments

Microprocessor-controlled payloads such
as the PCE cannot be bui lt without VLSI
semiconductors. and most recent and afford-

Store & Forward Communications

Since 1983 , UoSAT has played a major
role in an inte rnational collaborat ive project
developing cost-effective digital store-and
for ward sate llite communic atio ns tech
niques . The UoSAT- OSCA R- 11 D igita l
Commu nications Experime nt (DCE)- fund
ed by the Volunteers In Techn ical Assistance
(VITA) and bu ill by VITAfAMSAT volun
teers in the USA, UK and Canada-provided
the first operat ional tests of store-and-for
ward PACSAT communications with in the
Amateur Satell ite Se rvice . Drawing on the
operational and engineering data gained from
the DCE , UoSAT and VITA are developing
a h igh perform ance digital store-and-for
ward communications payload specially rai
lored for use by inex pensive ground stations.
To test this payload, UoSAT·C will carry the
PA C SAT Commu nicatio ns E xp e riment
(PCE) . The PC E will be openly acccssabtc to
Radio Amateurs operating in the 2m and
70cm bands (Mode J). VITA is seeking addi
tional frequency allocat ions outside the ama
teur bands to allow limited use o f the
UoSAT-C PCE by VITA ground stations in
remote areas to provide technical assistance
and disaster relief.

provide a launch for UoSAT-C on
a DELTA launch vehicle current
ly scheduled for late 1988. Th e
DELT A should place UoSAT-C
into a 43-degree incli nation , 500
km circular orbit.

Lik e U O-9 a nd U O - II,
UoSAT-OSCAR-C will support a
world-wide user community o f
enginee rs, scientists, educato rs
and commun icators. If all goes ac
cording to pla n , UO-C w ill
provide spacecraft housekee ping
telemetry , tong-term telemetry
surveys, results from on-board
experiments, news bull etins and
communications facilities o n a
single do wnli nk through packet
rad io tech niques. The UoSAT
Spacecraft Research Un it will finalize and
pub lish communicat ions modem and proto
col det a ils as soon as possible to allow ground
stations to equip themselves.

UoSAT-C , like the previous UoSAT mis
s ions, will have a strong element of interna
tional collaboration-specifically with mem
bcrs of AMSAT-UK, AMS AT-NA in the US
and Canada, VITA , Quadron, NASA , the
Bri tish National Space Centre and the Eu 
ropean Space Agency .

A Look Ahead

The UoSAT Spacecraft Engineering Re
search Un it at the Universi ty of Surrey (UK)
is now building a third UoSAT-OSCAR
spacecraft-UoSAT-C . NASA has agreed to
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Consider the WOO telemetry line :
008851144962 1693FF

Take th is line and add a zero CO') in front
of each three-d igit te lemetry value to get :

00 88 05 11 04 49062 10693 FF
Add together the fi rst digit from each pair

(remembering A = 10, B = II , etc.) and
multiply by 16:

16 X (0 + 8 + 0 + I + 0 + 4 + 0 + 2
+0 + 9 +F) =624

Add together the second digit from each
pan:

0+8+5+ 1+4+9 + 6+ 1+6+3
+ F = 58

Add these two previous results togethe r,
d ivide by 256, and note the re ma inder.

(624 + 58) -;- 256 ,.,. 2 with rema inder 170
Lin es producing the correct result when

subjected to the validation procedure shou ld
represent correct data . The UoSAT-2 WOO
shou ld produce a rema inder of 187 (BBh).

Mergtng Data from Multiple Orbits

Rarely can a complete WO O survey be
captured in a single pass. Th is is usually due
to a combi natio n of two factors. The fi rst is
margi nal reception due to low elevat ion pass
es and/or local interference with the down
link signal. The second is the switching of the
WOO on and off the downlink by the OBC
resulting in insufficient data capture.

The solution to this pro blem lies in the
merging of data f rom orbits whe re the same
WOO su rvey has been transmitted . Care
must be taken that the WOO is from the same
su rvey as indicated by the OBC status mes
sage . Table 2 shows data from several orbits
collected at my station.

For UoSAT-2 , a new WO O collection had
already begun fo r the UTC day prior to the
fi rst visible pass . This can be seen by re fer
ring to the UoSAT-2 data in the preceding
table . Note that the highest line serial number
for orbi t number 12089 is 090Ah, and for
orbit num ber 12090 it is OD99h . This is be
cause WOO collection was in progress when
the data was captu red . When monitoring the
downlink in real time , " WHO LE O RBIT
DATA COLLECTIO N IN PR OGRESS"
will be seen in the OBC status messages until
the survey has been completed. Fo r listeners
in the United States , the best orbits for WOO
collection will be the morning passes , since
the survey will have bee n completed by then.
Occasionally, a new WOO survey will start
around noon UTC, but th is is not common.

T he same comments apply to UoSAT- 1
wit h one notable exceptio n. The difference is
that frequently a new WOO survey is initiated
between passes visible in the US , since th is is
when UTC midnight occurs. This can be seen
in the preceding table . Orbit number 27162
occurs on 08125/86 while orbit nu mbe r
27 163 occurs on 08/26/86 . The hig hest line
serial number is again lower on orbit 27 163,
indicating a WOO survey is in progress.
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been devoted to the UOSAT-2 spacecraft.
Copies are available from AMSAT-NA and
AMSAT·UK.

Publications available in the US conta ining
informati on about UoSAT are QEX/SA T
published by th e American Radio Relay
League, and Amateur Satellite Report (A SR)
a nd th e AMSAT-NA Technical Journal
(A Ti) both published by AMSAT-NA . ASR
is a membership serv ice and is published
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Figure 4. Two examples of Whole Orbit Data platted against time, 4A
shows magnetometer readings over 5!-1 hOUrI, and 48 illustrates
variations of the Digital Communications Experiment (D eE) RAM
unit 's current demand in milliamperes.

tat ionally po werful of its class and will
support demanding expe rime nts in ad
vanced spacec raft attitude dctcrmina
l ion and cont rol, data communica tions
and image processing .

-ADCS - T he 43-deg ree inclina
t ion , non-sun-synchronous nature of
the UO-C orbit will necessitate the use
of new attitude determination and con
trol mechani sms to ma intain accurate
Ea rth-po inting. In addi t ion to more
complex att itud e control a lgorithms
exec uted by OBC-2 , improved analog
and digital sun sensors and Earth hori
zo n sensors are being developed at
UoS for the miss ion.

-DSP-If tim e and resources per
mil, a Digi tal S ignal Processing Exper
iment may he included on UO-C to
eva luate modulation /demodu lat ion
schemes.

A new concept of highly modular
construct ion has been developed and is
under test for UoSAT-C. This new ,
modular st ruc ture should result in
much improved utilizat ion of the avail 
able spacecra ft envelope, greate r ease
of assemb ly and integration, and allow
a more rapid response to future launch
oppo rtunit ies.

For Mure Information

Information about UoSAT ope ra
tions can be obtained by copy ing the
bulletins tran smitted by the satel lites .
Examples of bulletin s can be found in
Fig ures IB and 2B. These bull etins are
usually updated on Thursdays so listening on
the weekends will provide the latest informa
tion . The bull etins transmitted by UoSAT·2
are longe r than those sent by UoSAT - I s ince
there is mo re RAM available for storing the
bu lletin text. The bull etins conta in important
info rmation for all ope rational satelli tes.

Orbital information can be obta ined from a
variety of sources. The most popular method
is to run pred ictions with the aid ofa comput
e r program. In the UK, program s for va rious
mi crocompute rs a re a vail abl e on both
diskette and cassette tape from AMSAT-UK ,
94 Herongate Road , Wanstead Park , Lon
do n, EI2 5EQ. In the US, programs are
available for a number of microcomputers
fro m A MSAT-NA Softwa re Exchange , Box
27, Washington , D .C . , 20044 . Th e re ference
clements se ts arc available through the vari
ous AMSAT nets and publicat ions.

The UoSAT Newsletter is published peri
odically by the Uni versity of Surrey Etectri
cal Engi neering Department. It is sent to
those who ha ve a record of serious interest in
using the UoSAT spacecraft . A complete de 
scription of the UoSAT-1 e xpe rime nts was
given in the Augu st/S eptember 1982 issue of
The Radioand Electronic Engineerpublished
by the Institution of Electronic and Radio
Eng ineers , London . An other compre he n
s ive description of UoSAT- I can be found in
UoSAT: The University of Surrey Satellite,
Project published by the UoS Department of
Elec trica l Engineering. Another issue of The
Radio and Electronic Engineer has recently
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Numbef" 11 on your f HdbKk card

Buyer Beware!
But you don 't have to be infallible

R. C. Lukaszewicz WDBRCL

H ave you ever bought a piece of gear
that d id not live up to the se ller's

claims? There is a solution to get you r money
back or to recoup repair COSts !

Buying used equipment carrie!'. the risk of
inheriting someone else' s troubles. Unfortu
nately , not all hams ho nestly represent their
hand-me-downs. Here a re some pointers to
avoid being left ' 'ho ld ing the bag. "

I am not an attorney and I am not attempt
ing to provide legal advice regarding the mat
ters put forth in this article , but my experi
ence could offer some valuable lessons.

The Transaction

A short t ime ago, I heard a ham announce
over a 40 mete r net that a five-year old , 25
watt, synthesized, two meter mobile was
available for $165 . I called him on the tele
phone to question the condit ion of the radio
and if the price was negotiable. After speak
ing with the seller , I was convinced that
the only flaw with the radio was a bulb
that had reached the point of no retu rn in
the T/R meter . The price Wl!S not negotiable,
and I believed that the radio functioned prop
erly . Eventually , I followed through and
made arrangements to examine the rig at a
Swapmect.

We met, and I exami ned the radio. Unfo r
tunately , there were no provisions for testing
the rig , and again I questioned the seller on its
condition. I was given a verbal guarantee that
nothing but the bulb was inoperative. Also,
the selle r claimed he had used the rig daily in
his home without a problem . I thought that
since this statement came from a fellow ama
teur, it was good enough for me. I paid the
owner his full asking price o f $165 in cash.

The Ultimate Test

Upon arriving home. I immediately ron
nected the unit with my Bird wattmeter in
line . I quickly discovered that the maximum
output power was a mere eight watts, the T fR
meter was not operating in the receive mode,
and there was objectionable audio distort ion
on receive.

Immediately I ca lled the previous owner
and explained the problems. He agreed to
make amends and reluctantly agreed that the
T/R meter was nOI funct ioning on receive.
We agreed 10 talk the follo wing day wit h
informal ion on repair options .

The next day I was armed with as much
information I could accumulate for the repair
cost of the unit on short notice . I called the
previous owner again and courteously asked
that he either repay the cost of the uni t
or provide me with a modes! $45 to part ial -
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ly cover repair costs (one hour of labor at
the orig inal equipment manufacturer) .

The seller said that he would not take the
radio back and would not pay the $45 for
partial repairs. In closing , he said that I had
purchased the rig " as is" and had to live with
the problems . I responded that I did not buy
the radio "as is." I had a verbal gua rantee,
and I believed it was now necessary 10 take
him to Small Claims Court to resolve the
matter.

Preparation for Court

I immediately prepared a leiter to the previ
ous owner, which included all the fac ts of our
dealings . and sent it via registered mai l and
requested a re turn receipt . The letter was
refused , which is an option ofthc addressee. I
then filed a court claim for the sum of $45 for
the in-factory repair. $21 for the estimated
replacement of the final power amplifier, and
$20 court costs fo r a total of $86.

I then obtained a written quote from the
manufacturer highlighting the cost of exam
ining the radio . I obtained the FCC rule
book and highlighted Part 97 , ownership
Subpart-C Technical Standards, section
97.67 , Max imum authorized transmitting
power subsection(a) and subpart E-Prohi
bited Practices and Adm inistra t ive Sanc
tions , section 97 .1 21 , False Signals subscc
tion(a).

I gathered together the equipment specifi
cation sheet, the radio, power supply, anten
na, Bird wattmeter and associated cables to
demonstrate the radio in court if necessary .

Trial Day

At the t rial I informed the court that the
case was a mailer of principle. I felt I could
prove that the radio Jhad purchased was sold
with the knowledge of it being a defective
radio. I stated the facts, presented the re
fused, unopened reg istered le tter , Specifica
tion Sheet , ARRLlFCC rule book, equip
men! examination estimate, and rad io . The
se lle r simply stated to the cou rt that he was
unaware of any problems with the radio .

I pointed out the meter on the face of the
radio, and said that I felt it had to have been
observed by the previous owner. I then point
ed out that, per the ru les and regulations, that
the sel le r would have been operating illegally
by not knowing his output or by transmitti ng
false signals into a repeater by not having the
TlR meter working. I then offered to set up
the rig and demonstrated the power output
deficiency .

This was all that was necessary for the
court to rule in my favor. I received the full

award of $66 plus court costs that I sought. I
ultimately repaired the T/R meter and audio
problem myself, with the power problem yet
to be tackled.

Caveat Emptor

Here are some common sense guidelines to
follow when considering a purchase of used
gear.
• Thoroughly quiz the seller about the condi
tion of the piece of equipment. Make certain
about the condition ofthe gear before buying.
• Ask the seller ifhe would refund all monies
if you are not totally sa tisfied with the equip
me nt.
• Be certain to obtain the seller's comple te
name , address, phone number and call sign.
• Ask the seller if he will take a personal
check with proper ID. Some sellers are will
ing to take a check if they believe the equip
ment's damage was described properly . On
the other hand, some amateurs have been
inconvenienced by bad checks.
• As k for a demonstration on the spot if
possible.
• If you purchase through the mail . "sight
unseen : ' be sure the seller will provide a
re turn privilege in writing .

The Small Claims laws are different in
many Sta tes, so chec k the opt ions . Keep in
mind, however , that it is nOI a joyous occas
s ion to take a fellow amateur to court. St ill , it
is bette r to have the courts decide rather than
taking the law into your own hands. Also, the
time lost in attending court may 1101 be worth
the claim, and il then becomes a matter of
principle .

Su mm ary

It is wise 10sc rupulously check the piece of
equipment as effectively as possible before
buying it .

If you are ever taken taken advantage of, be
patient in the effort to resolve the matter
mutually between the buyer and the seller. If
all else fai ls , the Small Claims Court may
become the only alternative.

Remember , even if the equipment was
bought " as is" and there are defects above
and beyond whal was bargained for , the dam
ages may be recla imed . If fraud can be
proven, the se lle r of the equipment may have
to resc ind the deal or hand over the costs for
the repai rs .

Since laws in each state may be different , a
consultation with an attorney may prove
worthwhile before filing a claim.

Knowing there is solid recourse , I will ron
tinuc to buy used gear and continue to look
for those bargains. III
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Synchronization
How does a receiver demod ulate this single

sideband without a reference carrier? By
pulse coding the deviations to allow polarized
pulsed de tection in a digital phased loc ked
loop (PLL) demodulator system . Bina ry
"one" is encoded as a brief pulse of a leading
phase angle at the stan of a clock period and a
brief pulse of a lagging phase angle at the
middle of this clock period. Binary "zero" is
encod ed only as a brief pulse of a lagging
phase angle at the midd le of a clock period.
This coding thus provides a timing pulse at
the middle of every bit fo r direct ly transmit
ting the clock.

The phase deviations arise from the transi
tions at the rising and falling edges of the
rectangular phase modulating pulses approxi
mately Ills long. The phase angle deviation
du ring the nanosecond rise and fall of the
modulating pulse is approximately 0.02 radi
an or 1.2" . The sine wave carrier is phase
modulated duri ng a very small portio n of a
single carrier cycle when us ing this method ,
so modulation products occupy a very small
frequency spectrum.
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Small Phase Deviation
The key clements in the new pulsed BPSK

modulation system are: 1) the very small
phase angle deviat ion, and 2) the nanosecond
linear transient of the phase modulation.

Hund I analyzed the sidebands generated by
small phase deviations. At small phase angles
of 0.2 rad ian (11 .5" ) or less, only two main
sidebands, similar to AM sidebands. are gen
erated . The modulating freq uency f deter
mines the sideband spacing from the ca rrie r.
The width of a sideband is the the modulat ing
frequency variat ion, as in AM . Each side
band contains an equal amount of informa
tion. This allows PSK transmissio n o n a
single sideband (SSB) by using a small de
viation angle and a bandpass filter to pass
one sideband and reject the carrier and the
othe r sideband, The width of this single side
band is reduced by a novel cod ing method
that uses pulsed phase deviat ions of 0.02 radi
ans (1.2 ") to represent the digital informa
tion. The novel coding incorporates a timing
pulse in every bit. which prov ides a cohe rent
clock at the receiver enabling synchronous
operat ion .
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A mateurs have tradi tionally been the
forerunners of radio progress . They

have pioneered short waves in the 1920s, and
single signal superhets and single sideband in
the 1930s and 19505 . Well , the same pioneer
ing can be done in d igital telecommunication
techniques!

This article describes a new technique of
pulsed . hi-phase sh ift-keyed (BPSK) modul a
tion that opens up the new field of narro w
band digital radio. The system tailors new
methods to fit the requiremen ts of a narrow
band system, and abandons the co nventional
method of 180 0 sinusoidal phase reversals.
which produces a large number of sidebands
and a consequent wide frequency spectrum of
the signal. Th is wide bandwidth has been
accepted in the past as a necessary evil of
digital communication.

Fij{ure I. Wm ·tjhrlll.r u.red ill the pulrl'lt BPSK
system findtheir /lil/il/j{ rdatiol/.rhip.r. Fij{ure2. Transmllferbloc/; dfa,/{rom.
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Fig ure .1. BlOCKdiagram oJlhepul.redBPSKdemodulator.
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TX l\.l od ula tor
The wave shapes used in this system are

shown in Figure I . Figure 2 shows a block
diagram of the transmitter's simple modula
tion sys tem.

A sine wave oscillator feeds a one-volt sig 
nal through the quad bilateral switches to
separate L and C phase shi ft ci rcuits when
these switches are pulsed . The sine wave
remains unshifled during the intervals be
tween the digital bit pulses. The square wave
dock oscillator circuit drives an inverter ,
which in turn drives a monostablc mu lti
vibrator (M. V. ) to produce a "zero " modu
laung pulse at the middle o f every d ock
cycle . This pulse drives a sw uch to co nnect
the L phase shift circuit to produce a lagging
phase angle .

The NRZ data input, docked by the clock
oscillator, drives one side of the AND gate
while the clock frequency drives the other
side. When a digital " one" appears at the
gate, the AND gale drives a second monos
table M.V . to produce a " one " mod ulating
pulse at the start of a clock cycle. This pulse
drives a switch 10 connect the C phase shift
circuit to produce a leadi ng phase angle .

Inverters driven by the pulses open the
switches . which transmit the carrier directly
for the pulses ' durat ion. When no pulses are
present al the inverter inputs , the inverters
drive the two switches closed to transmit the
carrier directly to the load R without phase
shift. The load resistance is coupled to a high
impedance input amplifier, the output of
which drives a frequency doubler .

At this point . there is a carrier with IWO
sidebands present. The sidebands are about
1% of the carrier amplitude. A crystal single
sideband filter selects the upper sideband .

and an amplifier feeds the narrow single side
band to the antenna .

At The Receiver

Here , the SSB sine wave signal at a 455
kHz intermediate frequency (IF) is amplified
to make it a square wave at the logic level
(F igu re 3) . The square wave is fu rther
squared by a Sc hmitt trigger, and its leading
edge is compared to the leading edge of the
PLL vol tage-con trolled (VCO) square wave
in the digital phase comparator of a well
damped PLL by RCA. The signal square
wave input is also compared in a second digi
ta l phase co mparator with the PLL yeo.The
second digital phase comparator gives a posi
tive output pulse for a lagging phase angle
input , and a negative pulse for a leading phase
angle input. This allows unambigu ous identi
fication of digital " ones" and "zeros" with -

out a reference carr ier, not possible in previ
ous PSK systems.

The digital PLL locks on to the frequency
of the bit stream. An inverting amplifier then
amplifies the negative OUIPUI pulses denoting
binary ones from the second phase compara
to r. A diode clipper removes the negative
portions of the signal. The positive " zero"
pulses are amplified to a square wave at the
logic level. A PLL digital phase comparator
then co mpares these pulses with the square
wave OUIPUI of the veo at the clock frequen
cy but 1800 our of phase. An inverter brings
the veo output into phase and feeds the
clock output terminal , thus furni shing a co
herent clock for the receiver .

Bandwidth Limits

With Ihis encoding met hod for a clock
frequency f. a string of " ze ros" gives the
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Figure 4. 7lte Iran.rmifler.rchemDltc, II provides a p ulsedBPSKOUIpUI on 2 1. " MHz.
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inner sideband boundary as f~e. where f is
the modulating frequency . and ~e is the
phase deviat ion angle from the center fre
quency of the carrie r frequency F , The outer
s ideband boundary is 2f~e . for a st ring o f
" ones ." which have IWO pulses per clock
cycle.lOen2f-f~e = f~e . the width ofthe
sideband . As modulation takes place during
the nanosecond rise and fall times of the pul s
es used . f is effectively multiplied by IWO.
Since the devia tion used is only 0 .02 radian .
and there a re 2n radians in a cycle of the
carrie r frequency. this results in (2 x 20.000
X .02)+6.28 = 127 Hz bandw idth for a
clock freque ncy of20 kHz.

Prototj.. pe Characteristics

A work ing breadboard prototype has been
opera ted at a carr ier frequency of2 1.4 MHz
and a clock freque ncy of 19.6 kH z. an adc
quare speed for digital te lephony or tra nsrrus
sic n of computer data. These benefits come.
however. by sacrific ing the high speed per
formance of the conventional 180-degree
phase shift systems. It's a trade-off of speed
for economy. simplicity. sy nch ronous opera
t ion. and bandwidth. The experimental sys
rem is capable of synchronous transmis..sion
and reception of 6-bil digital telephony in a
bandwidth forme rly associated with CW
transmission'

The breadboard system has the following
characteristics :

Transmitter-Carrier frequency 2 I .388
MH,

Upper side band-2 1.400 MHz
Clock freq uency- 19.6 kHz
Digital input RZ or NRZ- 12V data
Power oulpul-IO mW
Rcccive r-HammarJund HQ- IOIA with

455 kH z IF 0 .2V p op
Receiver bandwidth-3 kH z
Demodulator accepts 455 kHz 0 .2V

p.p sine wa ve
Demodulato r oUlput-RZ or NRZ 12V

data , 12V clock

System Const r uction

I bread-boarded the experimental system
using standard Radio Shack #276-174 2 ~ x 6 ~

experimenter boards. with the ends Irimmed
off to fit the bottom of standard 3 w x 5 " x 2'"
aluminum boxes on top of a piece of 'Ii" thick

corrugated canon ma terial , and glued in
place . The canon mater ial reduces capacity
10 ground .

Figure 4 is the schematic diagram of the
modulator and carrier generator units . Q I is a
standard crystal oscillator for crystal Y ••
which has a frequency of 10.694 MHz . Q z is
a source follower and delivers a sine wave at
about I volt to the 1.2kO resistor at terminal
I of V. , a quad bilateral switch .

Narrow pulses from V. drive control ter
minals 5. 6. 12 and 13 of V I' When termi
nals 8 and 9 of V 4 are driven by a narrow
pos itive pulse from pin 10 of o ne shot
M .V . U,. Pin 6 of V. receives this pulse
and closes the t ransmission gate between
pins 8 and 9. which feeds carrie r voltage
from terminal I to C I and R I' shift ing the
phase of the carrier to a leading phase an
gie . The complementary pulse from inverter
pin 10 of V~ at the same time opens the
transmission gate between pins 3 and 4 of
UI. wh ich had been closed 10 transmit the
carrie r d irectly to R I . Al so. when pins 12
and 13 of V. a re driven by a narrow positive
pulse from term inal 6 of U s. pin 12 of U.
receives this pulse and closes the transmis
sion gale between terminals 10 and II . which
feeds carrier voltage from pin 110 L. and R.o

shifting the phase of the carrier to a lagging
phase angle . The value of R1 determines the
phase angle.

The complementary pulse from inverter
#II of V. ar the same lime . opens transmis
s ion gate between pins I and 2 of VI . which
had been closed 10 transmit the carrier direct
Iy to Rr - When no pulses appear at pin 6 and
12 of V 1. as in the t ime between pulses . gales
between I and 2 . 3 . and 4 are closed by the
inve rte rs , so the carrier appears across R I

without any phase shin. The dual M. V. at Us
gives "one" pul ses from pin 10, and "zero"
pulses from #6 . tuscc wide.

The clock osci llator Uz has a square wave
output at pin 10. with a compleme ntary out
put at #11 . Frequency divider VJ is driven at
pin I by the complement at pin II of V z, and
pin 12 is a divide-by-two output of the clock
freq uency . The square wave output of # 12 of
U, is inverted at terminal 3 of V._ and can
then serve as a lest program of alternate ones
and zeros when applied 10terminal 2 of V. by
switch SW r-

The clock frequency square wave from pin
I I of Uz is sent throu gh three AND gales of
V.IO delay its leading edge untillater than the
trailing edge of the " one" pulse at pin 2 of
V•. This delay prevents a false " AND" out
put from pin 3. A small capacitor might be
necessary from #9 of U, to ground to increase
this delay in cases where clocked data signals
are delayed excessively by the digital proces
sor In use.

Pin 5 of U s is driven by the trailing edge of
the clock pulse 10 produce " zero" pulses
from 116 at the middle of each clock cycle .
Tenninal 12 of U, is d riven by a pulse from
pin 3 of V. when the rising edge of a " one"
pulse and the rising edge of the clock pulse
are " ANDcd " at pin 3, In this manner , a
" one " pulse is delivered at # 10 of Vs and a
" ze ro " pulse is delive red at #6 of U, at the
proper times to accomplish the codi ng of the
phase deviations of the carr ier.

Output Coupling

The carrier voltage on R. drives a source
follower Q J' with high input impedance. and
its low impedance outpu t drives meamplifier
Q4 ' which in turn d rives the frequency doc
bier Os. Output tank L, C, is tuned 10 the
second harmonic of oscillator Q I' A few
turns on L1 serve to couple 10 the output
terminal at low impedance.

The output terminal and grou nd are con
nected by twisted pair to the input of the
single sideband filler unit shown in Figure 5.
The s ix-pole c rystal fille r cente red at 21 .400
MHz has a bandwidth o f 12 kHz and drives a
high impedance input amplifier 0 •. Amplifi
er 0 1drives the output stage OJ' Output rank
L1 C I is tuned 10 2 1.400 MHz. A few turns on
L I a rc used to couple to a few feet of antenna
wire adequate for the IO-milliwatl exper t
menlaltransmi ssions. m

Bill K6HH received the cailsign 2WQ in /92 / wht'n
he II"(JS 17. He worked as an RCA radio technician
whit.. studying engineering. Follm"ing IIvrt in
radar deve topm..nt during WorlJ War /J at l ITand
Ra.l',h('()ll , he went on 10 ..~rt at Fair('hiIJ, Gtonera/
Dynamics , and lJKJ:h..td. He hold_~ 32 patents
and has 1uld fin' anifles publi,htd in l«hnical
joe rnais.
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(me,r AmplIfiers " , n.~ 10 50 w.

You 've waited a long t ime for a
simple, reliable, low-cost 9600
baUd PACKET NETWORKING
system. Now you've got it! Our
new MO-96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
direct ly w ith most TNC's . Fast
diode switched PA's output 15
or 50 W. Call for complete Info
on t he r ight system fo r you r
application•

,

RECEIVING
CONVERTERS

.COR·3 Kit. Control ckts and
audio mixers neede d to make a
repeate r. Tail & time-cut timers,
local spkr amp!, courtesy beep
. . .. .. ... . .. .. .. .. ... . .. $49
. CWID Kit. Field programmable,
t imers , the works $59
. TD-2 DT MF D E C OD ER I
CONTROLLER Kit. Full 16 digits,
switches 5 functions, toll call
restr tctor . programmable, much
more . Great for selective ca lling
too ! $79
.AP-3 AUTOPATCH Kit. Use
with above for repeater auto
patch. Reverse patch and phone
line remote control std. . .. $79
• ...P-2 SI MPLEX AUTDPATCH
TIMING BOARD Ki t. Use with
above f or si m plex autocatcn
.... . . . . . . . . . . . . . . . . . .. . $39
.MO-202 FSK D ATA
MODULATOR Kit. Run up to
1200 ba u d d igi tal s ign als
th rough any fm t ransmitter with
full h and shake s. Radio li n k
comp uters, t e lem etry gear ,
etc $39
.DE-2 02 FSK D"'TA
DEMODULATOR Kit for rcvr end
of link $39

ONLY $59!
Wlredlt"ted
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GaAs FEY
PREAMP

ONLy$24'.It,

$3 9 WlredJtt.t.d

GaAs FETPreamp with features simi lar to LNG
senes. except automatically switch" out 01
line during transmit. Use with base or mobile
transceiversupto 25w.

FEA TURES:
•Very Low Nol",: 0.7dBVHF, 0.SdBUHF

.HlghGaln: 13·20dB.depending oo frequency

.Wld. Dynamic Rang. : toresistcvenoac

·Stabl.: new-type ouetgateGaAs FET

' SfJec ify /<Jning range desired: 12 0· 175.
200-240. or 4 ()().5()() MHz.

GaAs m Preamp
emnar to LNG, except designed for low cost
& lIt1allslZl. Only 5IS-Wx 1·5IS-ld/4-H
EaSi ty mounts in many radios.
• Spec,fy tunmg range desired.- 25 ·3 5. 35·55.
55·90. 90-120. 120-150. 150-2oo.2()()'270 .
or 400·500 MHz.

LNS-(*)
IN·L1NE
PREAMP ~~.! •

""-~'
ONLY $ 79/.It, -"'-

$99 Wlredltested

• Spec,fy tun,ng range desired: 26·30, 46·56.
137·150. 150·172.210·230. 400·4 70 . Or
8OQ.960 MHz

• Specify tuning range des ired: 143·150. 150
158. 158·162. 162-174 , 2 13-233. 420--450.
450-465. or 465·4 75 MHz.

t oe-nose preamps with hel icai resonators
f'edUC4llntermod & cross.oandinterference in
critical applicabons.
MODEL HRAi·), $49Vhf, $S4uhf.

FCC TYPE·ACCEPTED TRANSMITTERS" RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CAll FOR DETAILS.

. FM EXCITERS:
Kits$99,WIt$1 79.2W
continuous duty. TCXO&
xtal oven options available.
·T"'Sl for 11M, 6M, 2M,
lS'-174, 221 MHz.
• T...4S1 foruM.
FCC type accepted for commercial bands.
-cen for latest information on 900 MHz transmitters.
·YHF & UHF AMPliFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $ 79 .

KIT,ONLY$675

WIRED $975

VHFOR UHF

FEATURES:
• SENSITIVITY SECOND TO NONEl GsAsFET front end on vhf
models gives 12dB SINAD of 0 .12uV (vhf), 0.1 5uV (220 ). UHF model
0 .2 5uV std, 0 . luV with optional helical resonator preamp.
-SELECTIVITY THAT CAN 'T BE BEATI Both a-core xtar filter &
ceramic filter for > l.edB at only ± 12kHz. Helical resonator front
end to combat oesense & intermod.
-CLEAN, STABLE TRANSMITTER, up to 18W output standard: 5QlW
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtesy beep, field-programmable CWID, flutter-proof squelch,
automatic frequency control to compensate fo r ott-frequency trans
mitters (all standard features).
-Full range of options available. such as autopatch , phone line or
radio remote control, sub-audible tones, cuorexers.

. R14 41R22, FM RECEIYERS for 2M ,
150 ·174, or 2 20 MHz. Ga"'sFET
front end, 0.12uV sensit ivity !
Both crystal & ceramic
filters plus helica l resonator
front end for exceptional
selectivity: > 100dB at ±12kHz
(best available anywhere)!
Flutter-proof squelch . AFC tracks
drifting transm itters.
Kit $149, wit $229.
·R4S1 UHF FM RCYR. Similar to above. Tuned line front end,
0.25uV sens. (0 .1uV with optional het. res. preamp). Kit $149 ,
wit $229.
·R9.1 FM RCYR FOR 911 MHZ, Triple-conversion. GaAs FET front
end, 0.2uV sens. Kit $169, wit $259.
• R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without he1
res or ere. Kitsonly$129.
.Weather sat ellit e & AM Aircraft receivers also avail.



Memoirs ofa Former Telegrapher

PANTIVOFA FOUN PANTSENIES
By DR.WILLIAMHESSW6CK

T he Dodge Institute of Telegraphy locat
ed in Valparaiso, Ind iana , was estab

lished early in this century. The Institute pri
marily tra ined American-Morse operators for
employment by railroads; however, most of
the operators employed by Western Union
and Postal Telegraph were " home-grown"
right on the premises. These 14-year-olds

•were employed as messengers and would
practice American Morse on some available
"pony" wire while waiting for a new batch
of messages to deliver. They eagerly looked
forward to working in the steam-heated
world ofthe Morse Operator instead of pedal
ing their bikes out in thc rain, snow and cold
delivering messages.

Western Union messengers who brought a
sufficient number of replys to messages de
livered, were given a new bicycle as an
award.

One rout ine death message to be delivered
read :
" YOUR FATHER IS DEAD STOP COME
AT ONCE"

By coincidence. the son to whom the tele
gram was addressed had also died on almost
the same day as his father. The persistent
messenger, who could already visualize him
self on the new bike , would not leave the
gathering following the funeral of the son
until he had been given a reply telegram.
Finally, the mourners composed this gem:
" I CANT COME STOP I IS DEAD TOO"

Dodge Institute

Poor farm boys looked upon telegraphy as
about the only available means to avoid
spending the rest of their lives walking be
tween the handles of a plow on the farm. High
sehool graduation was not necessary for en
trance into the Dodge Institute .

Professor G .M. Dodge's Pierce Arrow
Sedan , which could be seen parked in front of
the Institute , was a definite clue that the Pro
fessor wasn 't "hurting" financially. Such a
vehicle cost five thousand dollars in 1925 ,
cquivalant to $25,000 in toduy's "cheap"
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dollars. Older readers will remember the dis
tinctive headlights of the Pierce Arrow auto
mobiles, which seemed to "grow" right out
of the fro nt fenders.

The telegraph wires of a ll th ree ra ilroads
operating through Valparaiso were routed
through the dormitories of the Insti tute .
The clicking of telegraph sounders was heard
twenty four hours a day , no doubt the fi rst
use of sleep learning by anyone, anywhere .

The well trained graduates of the Dodge
Inst itute , all of whom used the code commer
cially , never fo rgot how to read Morse code,
even if they lived to be a hundred years o ld.

Late r, when jobs for radio operators
aboard sh ips and at shore stations became
available, the school changed its name to
Dodge Institute of Radio and Telegraphy,
erected its own radio station and of course
began teaching Inte rnational Morse code and
radio theory in addition to Amcrican Morse .
During World War II , it trai ned hundreds of
radio operators for the Armed Services.

The buildings are now part of Valparaiso
University . During the f ifty yea rs the
Institute was in opera tion, five la rge letters
comprising the word DODGE were fastened
ove r the doorway to the Main Build ing .
When the school closed its doors forever and
these letters were removed, the lack of
sunlight behind them for half a century had
indelibly etched the word "Dodge" into the
stone building and that is the only trace left
today of a school dear to the hearts of ma ny
a landline or radio telegrapher. Inquires
re lat ive to the Dodge Institute at Valparaiso
University today are apt to be responded to
with a blank stare by employees of the latte r
school.

Switch man Mooney

In 1949, I became acquainted with " Hay
wi re Mac" McClintoc, a writer of short sto
ries concerning rai lroads. He to ld me a true
story about a boomer switchman named
Mooney. He appeared one cold and blustery
eveni ng at a ra ilroad switchi ng yard in

Number 13 on your Feedbltek c:ard

Chicago. McCl intoc was a foreman of one of
the switch ing crews there.

Mooney was in very poor cond ition. Due to
part icipation in a druken brawl , he had a
black eye and deep lacerations in his face .
Dental problems we re of no concern to him,
he had no teeth . His clothes we re ragged and
his shoes had large holes completely through
the soles. Nevertheless, the yardmaster was
in need of switchmen, so Mooney was hired.
He began work on the so-cal led "graveyard"
shift beginning at midnight. Mooney imme
diately started cutt ing out cardboard soles fo r
his shoes, ut ilizing the narrow switch-list
forms available in the ya rd office. These
forms we re prin ted on a rather tough type of
th in cardboard. The temperature that evening
was ten below zero.

All went well throughout the night in
switch ing cars, although a stop had to be
made occasionally wh ile Mooney half-soled
his shoes with new pieces of carboard. How
ever, at 5 AM, Mooney flashed a violent
" wash-out" (stop) s ign with his electric
lante rn to the rest of the crew. As foreman,
McClintoc wa lked the length of a long st ring
of box cars to determi ne the cause of th is
emerge ncy signal and discovered that they
had run over a hobo, completely severing the
body. On the hobo's fee t were a brand new
pair of leathe r boots. Mooney was inst ructed
to remain with the corpse wh ile McClintoc
went to the ya rd office to call the police and
the coroner. When the latter arr ived at the
scene, he concluded that the case was a rather
simple one, declaring that the hobo probably
thought he was boarding a trian for warmer
cl imes and had slipped on the abundant ice
present in the ya rd and thus fe ll under one of
the moving cars . The coroner then added one
statement on his assessment of the accident
and said "There's one thing I don't under
stand though and that is what this poor fe llow
was doing out in th is kind of weather without
any shoes ."

Mac looked over at Mooney and saw that
Mooney was wearing a brand new pair of
high boots . The Lord works in mysterious
ways.

Years late r , Mac was walking down Slate
Street in Chicago on a summer afternoon
when someone he did not recognize called his
name. The man was wearing a completely
whi te suit , patent leathe r shoes, a Panama hat
and a diamo nd ring wit h a stone in it about the
size of a dime . The " st ranger" turned out to
be Mooney . Mooney , having had his fill of
druken fights, missed meals and shoes with
out soles, had tu rned into a " home guard" (a
rai lroad man who stays on the same job for a
long time) and accumulated ma ny years of
seniority.

A furt her postscript to this story is that at
the time of my conversation with Mr. Me
Clintoc, NBC Television had a weekly pro
gram fea turing a different song writer each
week . The writer would sing and play his
mo re popular " hits" and explain how he
happened 10 compose each song and so on.

I was struck by the extreme modesty of
Haywire Mac in not me ntio ning to me, dur
ing our long visit, that he was a successful
composer of popular songs. 1ID



..... U •• Prl<• . . .. . $30.00

~~ $19
nem H·3685-7235-294

8 tH: $4.00 set

Creclit card customen can order by
phone, 24 hours a day, 7 ca.ys 8 week.

Tol~Free: 1-800-328-0609

PLUS 4'· SOFTWARE

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

Turn your home computer into a house
hold finance organi zer, learning center,
and enterta inment center. The Plus 4""
Software Package contains three floppy
diskettes compatable with the cern
mcccree Plus 4" c omputer. Due to
special arrangements with \tie manu
facturer, you save.
Software Package Contains: Fun and
Games disk with more than 20 imagi
native games for the whole family to
enjoy. plus music and graphics selec 
ti ons. The second disk is Utilities l
Finance. It can help you organ ize and
maintain files, lists and information. The
Finance section is designed to help you
organize you r personal and home fin
ances and investments. The third disk is
Education.A fun way lor students to learn
more about math. language. geography.
science, history and more.

Compute the SaYings.! You donl need
a compu ter to figure ou t this is an
exceptional value ...one that everyone in
the family will enjoy.

I SEND TO; I
I~ Authorizl<l liquidator I

1405 X.enlum Une N/Mi_poh, MN 55441 ....'"

I ,"",,_""-/.~ s :... . S<N(sl llem H-36M-7235-29.I 1
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INFl . •.. $159.90
WITH TU~80 SC A ~ · llfe
p,oorammell Oy Slal~ 10 [tellI..e
any type o! polite transmiSSIOn.
piuS ,nslall1 wea1l>e' , pragramm' .
ee tor all 50 S1ales , Tu 'tlO
5can~ suns al 40 Ch pet se
cond . OC powtf cord

.2 S11'"
Plus hear '* & IIIIOCaI WI·
VICe':5 . & __ racha

BC50Xl
$119.90

W,l h banltfY ~k &
Cl\ar9"", 16 Ch 10
band. k~" lICk.

BC175XL~159.90 =:'r.ack~k,=:
16 C/I II D::J'"PflIll'.Ion'ir1\.IblI on clelay . ""eel cfIMt.
""crall & _ . C/llICkoul . .... acDSS. UP lun-
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BCl00XLT 100 Ch 11 band , !land held . i ;,cralt SI99 90
BClOOXlT 200ch 12 banG 800MHz Hand H~1d S299 90
aC14 5Xl 16Ch 10 band . ~t~ef, AC/DC $92.90
BC115X L 16 C~ 11 D.and . ajTc'all, AC/DC $159.90
BC210XlT 40 C~ 11 D.and , w~al~~' . aj'c'all AC/DC$ 119911
BC56llXL 16 Ch 10 band moClle S9990
8C580XlT 100 C~ 1I !)i1l(J moilile . w~alhe' . ,.. S219 9CI
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T'2 ... $269.90
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REGENCY LAND MOBILE
UloI, ·CDm. 1 wan n Ch 2,way,
"'iJhlwe'9/ll. banery lIlleI.I1ed partatlle,
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*l~~ SoOllll"ed - -.-, "'"
QutIlCY 151 625
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.....nA . • , lIIIlz. AI z·wu RADII
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_.1 498 " " " $34.95
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Charge'

..", $139.90

RANGER
10 _ 1,1flSCeM!I. 25 . an .
eiI' De pragrammed III SPloI
IfiflX*Vll , SSB. ON. AM . FU.
pttgr__ sunlWlQ. lilly
au_oc llOI~ blanker. 211> H.
''''W, 110

U 3500 .. .$334.90

TENNA PHASE III POWER SUPPLIES
"13 , . . SlUG
llulPUl 13 8V DC - 3 amp c:ansIanI 5 amp
"'9ll, MII.....~ ll' _ ,W/ iIt
Slanl _ rese{. !use pr-aItCIed
1'$4 " Sl UII
Fully~ed , 13 8 vee · • amps con
stMll _ su'lJIl prOled...... -""" p.-o
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1'51 . . .. , .. ", . U U O
FUll, '.oullIlell, 1 amp conSlant,10 ~mp SU'Il" eatpaclly
1'512 .... . "", .. . .. . . . . . . . . . . . , ,, .. S3U O
Fully ,e~u taled . 10 amp ccnstaot 13 imp SJj'ge , electrOllIC O>'erload
p'Olewon w/ instant auto fesel
"20 . . . . . . . ., " ", .. $5UO
futly r~ulll lell. 2~ amp su,ge ca~lly. 138 VDC , 20 amp cons·
lanr. ..,lh ...Ie,
" 25 $1',"
~ 4 ~15VllC'~AmOetlftSllftI27 amp SUl9"._1UIO
'nel. CIuaI _ tor cl'ltrenl & voI\a9I
PS35 , . . . .... ".......... . $M,"
S- as _ ~'ce;lI , i\5ampconslanl . .17 amp SUflll·~
troroo 10 10 15 ",,"S
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+:
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......
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S104 00
14100
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' " 00

SI52 00
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, .. 00
, .. 00

SI25 00

"" 00S94 50
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,~ 00
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1116 00
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, .. 00
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SJl11 50

1811TS
' .~MO
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MYOAIJilITEUJIl ...NT..NM ....
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" ' ....
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. ........ . 20_ S299 90
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'tlISCOV9'''- ' 2 ..... 010 """er IlU'n
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" M ' IIIII V..
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l&ATVfWB.. .. , , , , " " " " " " ....
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t'ill .e11~t 10 I~ru 20 mews"
1,"Il .e111Ul 10 I~ru 40 mews
trap ""''''I 10 Ih ,u 80 mete's

It nthlllll IlIMIelI
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coI"'ea' gaIn >'I'n1l;i1 430·470 MH I ,
base. 2 ml' g'oolld plane 3 de

VHF' UHF .
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2tas tompIN Oscar lin. srsrel"
CU.NCIlA" AIIIT.IlIIl1A.
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At4. ·10T 10 ele...nt 2 mfr , 'Oscar'
AI44'20T 20 e_1Il 2 ml' 'Osca"
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2lOWe 1 ·148..,HZ. JO element .
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The EtA RS-232C standard defines four
areas of data equipment interfacing:

1. Mechanical characteristics of the inter-
face.

2. Electr ical signals of the interface.
3. Signal functions.
4 . Secondary functions for some applica

tions.
The first three areas of the RS-232C speci

fication arc those of primary interes t to the
amateur radio or co mputer enthusiast.

The EIA RS-232C mechanical standard
specifics :

1. Assignment of signals 10 connector
pms .

by W. Ma Adams W5PFG

The category Digital Equ ipment has two
subcategories: Data Terminal Equipment
(DTE), and, Data Communication Equip
ment (DCE). DTE is a machine that origi
nates and/or rece ives digital data, such as a
computer. DCE is a machine that provides
functions to establish, maintain, condition
and terminate d igital data signals for trans
mission 10 another machine, such as a tele
phone modem or packet-rad io Terminal
Node Controller. The physical (hard-wired)
connection (interface) between most of 10

day's equipment is according 10 the popular
Electronics Industries Assoc iation (EtA) RS
232C specification.

ontrary to popular belief, RS-232C is
t physical unit of electronic eq uip

ment. It IS the Electronic Industries As
sociariori (EIA) designation of a standard
means fo r inte rconnecting digital equip
ment . "RS-232C" is an accepted "buzz
word" which, like "Zecrocks" and "Clean
x;" has a more lengthy name that com
pletely describes EIA's recommendations.
It is "Interface Between Data Terminal
Equipment and Data Communication Equ ip
ment Employing Serial Binary Data Inter
change." RS-232C is a much easier verbal
mnemonic to cope with than tBDT EDC E
ESBDI!

Humber 14 on your Feedback card

PIN Elf'l SIGNf'lL DESCRIPTION TYPICf'lL FROM TO
NO. CKT MNEMONIC DCE DTE

1 f'lA PROTECTIVE (FRAME) GROUND GND " "2 BA TRANSMIT DATA TO "3 BB RECEIVE DATA RD "4 CA REQUEST TO SEND RTS "5 CB CLEAR TO SEND CTS "6 CC DATA 5ET READY DSR ..
7 AB SIGNAL GROUND SG .. ..
8 CF RECEIVE LINE SIGNf'lL DETECTED DCD ...
9 RESERVED

10 RESERVED
11 UNf'lSSI GNED
12 SCF SECONDf'lRY RX LINE SIGNf'lL DEL ..
13 SCB SECONDf'lRY CLEf'lR TO SEND ..
14 SCf'l SECONDf'lRY TRf'lNSMIT Df'lTf'l ..
15 DB TRf'lNSMIT SIGNf'lL ELEMENT TIMING (DCE ..
16 SBB SECONDf'lRY RECEIVE Df'lTf'l ..
17 DO RECEIVE SIGNf'lL ELEMENT TIMING ..
18 UNf'lSSIGNED
19 SCf'l SECONDf'lRY REQUEST TO SEND ..
20 CD Df'lTf'l TERMINf'lL REf'lDY ..
21 CG SIGNf'lL QUf'lLITY DETECTOR ..
22 CE RING INDICf'lTOR ..
23 CI Df'lTf'l SIGNf'lL Rf'lTE SELECTOR (DTE) "24 Df'l TRf'lNSMIT SIGNf'lL ELEMENT TIMING (OTE "25 UNf'lSSIGNED

232REV Ul80123)
Tah/e l, E/A RS-232C Mel'halliw{ standard pin-out designations and applications.
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VfIlLIO H~RK SIGN~L

232REU (880123 )
Figur( J. £ JA RS-2J2C Receiver sigfItJ/ levels.

232REU ( 880123)

Figure 2. Unbalanced RS-2J2Cground signn/ conditions.

Connect it to a receive IN PUT .
Pin 3-RECEIVE DATA (RD). Connect

it to a transmit OUTPUT_
Pin 4-REQUEST TO SEND (RTS) . A

signal from the data source that tells the asso
ciated (receiving) device it (the source) has
data to be transmitted.

Pin 5-CLEAR TO SEND (CTS). A sig
nal from the associated receiving equipment
to the data source (transmit) equipment, it
(the rece iver) is ready to accept data input.

Pin 6-DATA SET READY (DSR). DSR
is "asserted" (made ava ilable) on PIN 20 ,
when the equipment is ope rational and ready
to transmit and/or receive data. DTR (and
DSR). in some applicat ions. are jumpered at
the cable connector and not physically con
nected to other equipment.

Pin 7-SIGNAL GROUND (50) . This is
not the same as pin I. Pin 7 is the " return"
path that Mr . Ohm requires.

When all else fails . look at the reference
material in the bib liography . It may well al
low the reader to come up with the seve nth
answer to a six-way-Oso RS·232C question
on your local repeater, or at the next brown
watering hole (coffee shop) Q RM sess ion.•

I . ARRL, ..,.tX.2j Amal<'"'" P(JCk(I-RaJ,o lj"j; ·/a.w r Pro
tocol, Vt n i0fl2.0 " . Or:rolNr 1984.

1. Ly/(JoIl1LfOfl W,t7GXD. "Joi" fh( Padn·RoJioR~

haiOfl. PtJrfS 1. II tJNl JJJ". 73 ~bgaz lne. SqH/Or:r
1983. J_ ry 19M

3. Murgaut Morrisoft KV7D, (t ai, ........."nrr Padn·
lWdio. Pam 1tJNl2 " , H<JfPI lWdio . JwI,/N4~_19ljJ.

4. W. MtU Ad<uou WjPFG, " Bntjl, s,-wll', &uK- AlIt
Qlnrr Radio PacU1 Ratho · ·. CQ M~pzlne. N~r

J'"
j . lWdio SJtoct No. 61·1388. " Un&tnIWlJj" , Tn~

&ctrottics ".
6. Rndio Shtxt. No. 61-JJ89. " Urrd( rJlMdi" , lJ<Jui Com

mtl"'ctlf i......" .
7. Rndi" Shad No. 62·2010. " UIIt1(nttuld,,,, Digiuu

E/Ulron,rJ -.

DOTA fIlRGVMENT
~._ _-~.:.:. :.:. : .

•.9.~Q.l}_~.r;:q . TRI'IlNS I T ON REG I ON B· ·
LEVEL B: .

1•• ••• _ . _ . . . . . . . • ••• •• •• •• • • • •••• ••• ••• • • •••

U~L I D SP~CE' ___
SIGN~L ,

Ham Shack AnalOKY

Usi ng an RS-232C interface is somewhat
like using a rad io transceiver to interface with
another ham radio station. The receiver is
patched to the data source station transmitter ,
and the transmitter is patched to the des
tination station receiver. Both source and
destination equipment "parameters" (i.e. ,
freq uency , communication mode , communi
cation protocol , etc .) must be the same for
mutual understanding . RS-232C does not
specify baud rates, communication mode . or
communication protocol.

RS·232C does, however, provide flexib le
equipment inte rfacing and some interesting
discussions on your local repeater!

Brie fly speaking. the primary purpose o f
EIA's RS-232C standard is a reference for
system design . Manufacturing consider
ations produce a wide variety of connectors.
special signals and voltage/current levels.
Hopefully . the equ ipment manufacturer pro
vided documentation to aid the user .

The functions of RS-232C standard signals
are well documented .

Pin I-PROT ECTIV E GROUND .
P in 2-TRANS M IT DAT A (TD) .

and signal) ground level s at each end of
the interface cable, as shown in Figure 2.
Data between eq uipme nt with different
reference levels can be "misunderstood."
thereby resulting in program or information
"glitches ., .

RS-232C standard signal current is speci
fied to a level thai will not bum up interfaced
equ ipment due to faulty or improperly con
nected cables or connectors . The equipment
can be damaged. but should not "smoke!"
(In electronics . never say "never. " Mr.
Murphy ' s well-known laws often puts egg on
one's face .)

+3 UDC r··················- _ _..••....•.._.._..,
. =GROUNOo VOC '1- TRI"lNS t ION REG I ON fIl ·1-·--·....··_····_···

:L EVEL fIl
-3 voe L•._•..._ :

.3

•
- 3

2 . Female pins in the DCE connector .
3. Male pins in the DTE connector.
4 . Maximum cable length of5O feet .
S. Maximum cable capacitance of 2500

picofarads .

RS-232C standard input/output (UO) con
nectors are commonly called " serial ports"
where data bits are " shipped" in and out, one
bit after the other. Baud rate (number of sig
nal events per second) , signal voltage (or
curre nt in some appl ications), and protocol
(responses 10 data) in d igita l communication
must be the same , thereby allowing individu
al data machines to understand each othe r.

One of the most often cussed and discussed
RS-232C subject is its signal characteris
tics and functions. RS-232C was written to
standa rdize telephone (wire line ) inrerfac
ing . Its origi nal application has been car
Tied over into many other digital commu
nication systems . Some RS-232C features
are therefore not presently used . For exam
ple . " Ring Indication " is not required fo r
packet-radio equipment interfacing. Table I
lists RS·232C standard mechanical (pin-out) ,
EIA circuit designat ion, signal description,
common mnemonic and typical DCE/DTE
appl ication.

Connections

RS·232C mechanical standa rd is o ften
misunderstood . For example. a DB-25 type
connector isn' t speci fied by RS-232C. II
became a de f acto " standard" because of
its popular use . RS-232C pins one through
seven (and Pin 20) are o f major interest in
amateur radio applications . Only four o f
these. however , are required in amateur
packet-radio equipment interfacing: protec
tive Ground (GND, Pin I) . Transmit Data
(TO, pin 2) from OT E to DC E, Recei ve Data
(RD, pin 3) from DCE to DTE. and Signa l
Ground (SG , pin 7) .

Data signal voltage levels , according to the
RS-232C standard , are shown in Figure I ,
Negative signals between - 3 volts and - 25
volts are recognized as Mark signal cordi
ucns. and voltages between + 3 volts and
+25 volts are recognized as Space signal
condit ions. Mark and Space voltage levels do
not have to be the same. For example . Mark
signal voltage can be - 5 VDC. and Space
signal voltage can be + 12 VDC. (NOIe:
Mark and Space cannot be generally defined
as " logic Zero" or " logic One" signals , or
vice-versa , since this relat ionship is a func
tion of each individual elect ronic system) .
Othcr readily available voltage levels can
(and are) used. but often require " cond ition
ing" to safely interface with other equip
ment. Signal voltages cannot reside in the
Signal Transition Region and must be within
their limits beyond the transition region.

Signal Ground (Pin 7) is common to both
transmit data (TD) and recei ve data (RD)
lines. which often results in a major dis
advantage of RS-232C application. For ex
ample . consider a compute r and modem
using RS-232C signal level interface. Eac h
unit , ope rated from it s own DC powe r
supply. can cause different refe rence (power

73AmateurRadio • J une ,1 966 41



Number 15 on your FHdbac:k carel

Bicycle-Mobile R&D Lab
Practical Points for Inhibited Experimenters

by Steven K. Roberts N4RVE

I t can happen anywhere , and usually docs .
I wake in camp, breathe the vapors of

morni ng inside a billowing nylon cocoon,
rustle a warm hand from the depths of my
sleeping bag to touch KA8ZYW. and lie there
think ing mtemly . " Hmmmm ... if I let the
new TNC handle speech control in parallel
with the Bep. then I can sign on via packet
from the HP and ca rry o n a synthesized
co nve rsa t io n w it h peop le around th e
bike monitoring the ir audio on 49 MH z.
G..-c .

Maggie ' s hai r cascades across my neck.
" You were ta lking in your sleep again, " she
murmu rs . " b a speech-con trol bus some
th ing the government uses to arrest boring
politicians? '

Those arc the li rst clues . Over flawless
campground coffee , I st re tch, sketch, and
mumble . scan my listings and schemat ics .
regale the mo rning-sweet YL with complex
tales of logic and tcchnomagic. The map!> a re
fo rgotten and the re ' s no rush 10 pack ... for
it 's a tink ering day!

Wel l. so now what? There ' s no room on a
bicycle for d iagnostic tool s . documentation
library , R&D inventory , prorotyping board.
and drafting equipment-cor is there?

One of the things I've learned from this
whole trave ling c ircuit of mi ne is that no
complex system is ever finished . And wh ile
rel iabi lity has been generally excellent , I find
a 101 of reasons to c rawl und er the hood and
do some engi neeri ng . As such, I' ve had to put
together a passable mobile R&D lab ... and
in this , the fifth column o f the series , I'd like
to take the reader on a quick tour.

T he First Issue : Documentat ion

If I had to work on the Winnebiko from
memory , nothing would ever get done for
fear of scre wing it up beyond recognit ion. A
project in progress becomes etched so deeply
in the brai n that the builder is sure he always
remembe r exactly how it wo rks. A few grim
all-nighters of staring glumly at undocum ent
ed creations. however, d ispelled that falla 
cious not ion from my head . I now carry three
forms of documentat ion on the bike :

A clamp-style binde r. sluffed with about %~

o f schemat ics, li st ings , no tes , wiring
specs, idea ske tches, and so on. This is the
irreplaceable document that completely
defines the custom parts of the elect ronics
package , and I periodically photocopy the
whole mess and mai l it back to my office as
a backup,

An " aquar ium o f microfiche " contai ning
highly reduced copies of key IC databooks.
software and hardware manuals , re ference
guides, and so on. A 20X Keyan reader
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gives easy access to what would otherwise
amo unt to 15- 20 pounds of books. I have
also added Buckmaster ' s microfiched am
ateur radio call d irecto ry , a number of
maps , and o ther convenie nt reference ma
terial.

A subdirectory ofd isk files on the HP laptop.
defining opera ting procedu res . the func
t ions of all controls. and other variable
information . This includes the Bicycle
Control Processor 's source code listings
and-equall y importa nl-a sprawling file
o f comments and narrat ive explanat ions
associated with each of the 15 major rcvi
sion levels . Th is has proved invaluable
t ime and agai n. as I wade hesitantly into an
obscure backwater of this real-lime pro
gram and wo nde r what madness possessed
me back when I wrote it.

Adding new documenlation is something
that should happen at the t ime of any change
10 the system, of course, so my " R & 0

pack " also contains a small case with basic
drawing tools and templates .

T in)" Test Bench

with space at a premium, I had 10 forego a
few basic essentials . I carry no oscilloscope.
funct ion genera tor, spectrum analyzer. nam
mer, or mill ing machine . BUl l do have a logic
probe , d igital mu ltimeter, SWR bridge, pro
totyping board , softwa re development sys
tem , bench supply, built- in current monito r ,
"Quick-Connect" wiring 1001 , butane sol
dering iron. and extensive toolkit .

Ir's amazing how much can be done wit h
a few basic lightweight tools when the con
straints of a nomadic lifestyle demand it.
My software conta ins a library of test loops
that exerc ise all 110 logic in a way that
ma kes it amenab le 10 debugging with a logic
pro be and development sy stem . Inte rn al
jacks offe r convenient supply voltages for
prototyping , and a ledge inside the console
even carries a permanent parts tray and sol
de ring-iron stand . The point of a ll this , of
course, is to ma ke development work as pa in
less as possible . . .even if it happens in a
campground .

Easy protoryping depends upon a conve
nient pac kaging method . a nd I use the
Robinson-N ugent Quick-Connect boards
exclusively . They're faste r Ihan wirewrap.
lowe r profile , and more rugged (a major
issue on a bicycle) . The boards a re hinged
in my installation, so modificat io ns ca n
be made without having to unplug any con
necrors or dangle live hardware from a cable
harness .

One more thing . Despite conve nient on
board equipme nt, the re are st ill occasional

projec ts that require more in the way of sup-
port faciluies than I can carry. I keep a list of
such "long-range TO-DO ' s" on disk, and
scan it whenever I find mysel f vis iting some
one who owns a well-equipped lab. " Ahh
hh ...1 see you have a spectru m analyze r.
You know, I have some birdies (hat have been
giving me trou ble ... gOl a near-field probe
for that thing?"

The J unk Box

As we all know, no lab is complete-cor
even possible-withoul a well-equipped junk
box of tinke ring stock. II' s just not poss ib le to
experime nt effectively if the only access to
components is a shopping list (hamfests and
surp lus stores not with standing).

I carry about six pounds of parts , as we ll as
a bag of fundamental essentials such as Ty
raps , wire , heat-shrink. and the like. There is
a sheet of ant istatic foam with a hundred or so
74HC glue parts. along with a collection of
particularly inte res ting devices I just gona
have . (You know how it is : "Well , someday
I'll find a neat use for a high-speed array
processor on my bike ... sure, I ' ll lake it. ")
There are a few dozen individual Zip-Loc
bags , dedicated to such thi ngs as R's. C's.
D ' s , G's, connec tors, sw itches, ferrites ,
packagi ng parts, mechan ica l hard wa re .
spade lugs , and so on- with , amazingly,
enough depth and variety to support a typical
day of tearing into the system with new ideas
in mind .

Keep O n Tinkerin '

The bottom line, of course , is thai no-one
need be prevented from experimenting by the
constraints of a nomadic , cramped , o r social
ly hampered lifestyle. I have an old friend
who lost the spark of tekwlzardry when he
married a rather dull preppie more obsessed
with style than substance . The books in the
living roo m we re sorted by color of binding ,
the dog was a designer mod el far beyond the ir
budget , and all that junk of his cluttering the
basement JUST HAD TO GO! Before long
he gave in: The subscript ions 10 journa ls
lapsed , the equipme nt was all so ld or given
away, and this promis ing designer of early
microprocessor systems became j ust anoth er
dull employee with no passions . no hobbies ,
no energy , no dreams.

But a single desk can hold enough to keep
the creative spark alive-enough to keep the
nose wrinkling with the acrid smell of sol
der ... the eyes gleaming in the light of danc
ing phosphor , . . Ihe ea rs perki ng to the dis
tan t call ofan unmet friend as yet another idea
survives the smoke test and re inforces the
reason for being.

Creativity can thr ive anyw here- let itTFJI



AMATEUR CENTER

SELL-TRADE

NOW IN STOCKI

CALL FOR QUOTE!

TEN-TEe PARAGON
160·10, HF TRANSCEIVER

PHONE (605) 886·7314
FAX (605) 886·3444

- ....... _ w. _
• Y.".'" ' . -.........-

New & Reconditioned

HAM EQUIPME NT
Call or Wri le UsToday For a Quote!

You 'JJ Find U s 10 be Courteous, Know ledgeab le
and Hones t

" AMERICA'S MOST RUlABLE AMAnUR RADIO DEALER"

STORE HOURS:
,_s ' .11. (CST)

_Ul ...... 'IIDU_1Jl JATIIIDAn
_.-t '. II. tCsn

a m.
5IINDAn/_IDln

Y OUR HAM DOLLAR GOES

FURTHER AT .. .

CALL OR WRITE FOR SPECIAL QUOTE

CALL US
NOW!

WE SERVICE WHAT WE SELL
Belden Icom Nye
Bencher Jero ld/Delhi Palomar
Bird Kantrontcs Radio Callbock
Butternut KDK/Encomm ROhn
Centurion KLM Ietex/Hyqatn
CES Larsen Ten-Tee
cosncrart MFJ Irto-Kenwooo
Dalwa Mirage unad l11a/Reyco
Hustler Moseley Yaesu

AEA
Al lnco
Amer ltron
Amphenol
Amp Supply
Antenna
soectausts

Astron
B s W

r:.dt"Z/ l48ar~\
In 1937, Stan Burghardt (W0IT). 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
long-lasting tradition of Honest Dealing, Quality Products and
Dependable "S-E·R·V·'·C·E"!

Above all, we fully intend to carry on this proud tradi tion with even
more new product lines plus the same " fair" treatment you 've come
to rely on. Our reconditioned equipment is of the linest quality with 30,
60 and even 90.day parts and labor warranties on selected pieces .
And always remember:

Write today for our latest Bulletin /Used Equipment List.
CIRCLE 92 ON READER SERVICE CARD

The only repeaters and controllers
with REAL SPEECH!

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

•

•
•

CIRCLE 295 ON RE...DER SERVICE C"'RD
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TELEX: # 4932256 KENDECOM
FAX: # 6173737304

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland. MA 01834 (617) 372-3442

No other repeaters or controllers match
Mark 4 in ca pab il ity and features. That 's
why Mark 4 is the performance leader at
amateur and commerc ia l repeate r si tes
around the world. Only Mark 4 gives yo u
Message Master tv real speech • voice
read out of received sig nal st rength,
deviation, and f requency error • 4
channel receiver voting • c lock time
anno uncements and functi on cont rol . 7
hel ical filter rece iver. extensive phon e
patch functio ns. Unlike others, Mark 4
even in cludes power suppl y and a
handsome cabinet.

Ca ll or write for spec ificat ions on the
repeater, cont ro ller, and receiver winners.



ContinlJtH1 lrom page6

Island, Oahu, Callornia, Missou
ri...and back 10 New Jersey. It was
a fantasiC six week trip, meeling
hams at every stop and talki ng
with thousands more wh ile we
were flying . Unlortunately, I was
so irritated by OW's arrogance
that I refused to write the story of
the trip.

Where wasl?

Now, Chandra ...We l1 , on the
strength of the article in the March
tnscover, I bou ght her book ,
Evolution From Space, a theory
of cos mic crea tionism, wr itten
with Sir Fred Hoyle. Chandra, it
turns out, is a wen-known as
tronomer.

The book was utterly tascinat
ing. I couldn't put it down. Chan
dra does a very scientific job of
lining up all of the facts available
from astronomy, geology, biology,
and other sciences, and presents
them as a completely new con
cept of how life started and devel
oped on Earth. No, the ideas are
not supportive of biblical creation
ism, nor of Darwin , for that mauer.
She makes a powerful case, care
fully documented every inch of the
way. Most impressive.

Particularly fascinating to reli
giOllSzealots may be the problem
of their cherished beliefs being
challenged by science. Of course,
that's supposing such a transfer
mation is possible, which I don't
accept. Religious, like political be
nets. often are remarkably duo
reble, able to withstand incredible
ons laughts of reason and facts
with noth ing more lasting than
deep resentment resulting.

Unconventional Wisdom

While on the one hand Chandra
demolishes all the accepted ex
ptanatons of how life began on
Earth, she comes up with both a
mathemat ical and a sc ientific
proof of the existence of God. Sci
enlists who haven't had a reli 
giOllS brainwashing may find this
irresistable .

For instance, Chandra shOws
clear evidence that life occurred
on Earth at the earliest instant it
could have survived here. She
shows mathemalically the utter
impossibility of life gelling started
by chance. If you feel like arguing
with her theory, read the book
($5.95 in paperback), don 't get
steamed up just from this micro
report .

She shows that microbes are
sma ll enough to be pushed
through space millions of light
years by the pressure of light.
She stews that they can live for

billions of years in suspended
animation , awa iting a suitable
planet to colonize. She shows that
there seem to be vast quantities
of such cells moving through
space.

I suspect Chandra 's book may
appeal to people in an inverse pro
portion to the degree of religious
brainwashing they've received ,
mostly from parents when they 're
very young. " Give me a child until
he's seven and I'll give you the
man." Was it Freud who said
that? 11 you watched the PBS pro
gram "7·14-21-28," you probably
understand the startli ng truth of
this concept.

Brain Power

Now, this brainwashing thing
takes me back even before my ex
ci ting adventures on Operation
World-Wide . We've all seen the
Hari Krishnas at airports and read
aboU1 Moonies, so we know on
some level that brainwashing
works terrifyingly well . We may
think that there's a requirement
fOf some sort of brain damage or
stupidity to make someone sus
ceptible to these religions.

No, it can happen to the most
intelligent people. It's got little to
do with intelligence or educat ion.
It has more to do with hypnotism,
which is a mysterious working of
the mind only a few people under
stand . For that matter, it 's not
really possible to say that anyone
really understands how the mind
works. Heck, we still don't even
have a clue as to where or how
memories are stored.

Anyway, quite a few years back
there was a chap who came out
with an oU1rageous explanation of
how the mind worked . This, in
turn , suggested a way to repair
some of the more serious mental
problems. Naturally the medical
establishment quickly branded
him as a quack, the same treat
ment they give almost anyone
with a new idea, right Of wrong .
But I'm will ing to give new ideas a
chance, so I read carefUlly on the
subject . Then, fascinated by what
I'd read, plus some very convinc
ing experimental proof, I lett my
job as a radio engineer/announc
er and went to work with the chap
for a while in his new research
foundation.

One of the beauties of brain
washing with hypnotism is that the
people hypnotized not only are
unaware that anything strange
has happened, they will fight to
the death for their new beliefs.
This is why it is so difficult to kid·
nap and reprogram people who

have been captured by the fa
natical religious sects. This is
one of the reasons why we have
terrorists. You just can't reason
with such deeply ingrained mind
programming.

SoWhat1

In general I've found that the
louder and the more impassioned
the noise from politicians and reli
gious leaders, the less I'll find of
truth and the more I'll be expected
to accept beliefs on blind faith.

How can we tell when we are
reacting because of brainwashing
or hypnosis? Heck, that's easy,
if you think about il. The flashing
red light should come on when
you find yourself getti ng mad.
Th is is a class A warn ing that
reason is figh ting some sort of
belief. The easy way oul is to
get mad. This blanks the mind
from receiving any further rea
soned input. When you get mad
you are no longer able to think
rationalfy. Just listen to angry pee
pte screaming out slogans. Many
things they say don't even fit the
occasion , but the ir conscious
mind is so heavily blanked by an
gry ernotionsthat they aren't even
aware of all this .

The Impossible Is Possible

It's frustrating to realize that all
of us are, to some degree, operat
ing on the basis of early brain
washing. We're embarrassed at
the thorough job our ancestors did
on the American Indians. Could
never happen again, right? Then
we think about the job the Ger
mans did on people not all that
long ago. They killed about six mil
lion Jews and another six million
non-Jews. Stalin wiped oU1 over
double that. The Chinese wiped
out tens of millions fairly recently.
600 ,000 Ugandans have been
murdered in the last few years.
Several mill ion Afghanis. Who
knows how many Iranians and
Iraquis?

The people whO are doing all
this kill ing are people . People like
us. The 0fI1y difference is in the
degree and type of brainwashing.
Old timers like me will remember
the force of patriotism that fueled
WWII. There was little thought of
not fighting. Men were caught up
in it, pushed hard by their wives
and mothers. The media and Hol
lywood cooperated with the gov
ernment in massive media hype. It
worked.

It's fascinat ing to demonstrate
the power of even the simplest of
post-hypnotic suggestion. For in
stance, if you tell a person under

hypnosis that when you touch
your cuff he'll lake off his coat
and when you lauch your ear
he 'll put it back on , you can
have him taking off and putting 0fI

his coat dozens of times, always
with a logical (to him) explanat iOn,
one he truly believes. It isn't until
you have him tak ing it off and
putting it on several t imes a
minute that he finally realizes
something is wrong that he can't
explain, It' s absolutely amazing
how well even a simple exercise
like this is protected by the mind
from recognition.

Yes, with the appropriate thera
py it' s possible to go back and
decondition all this mess, selling
people free to actually think. This
must take a long time , right? No,
it's incredibly faster than any of
our accepted mental therapies.
We 're talking about months of
cure in hours.

Lamentation

Ibump into Bud at Dayton occa
sionally. I haven 't seen W80W
since the trip , thankfUlly. It would
have been an infinitely bener trip
except for him. Bill W2SKE was
a great traveling companion. He
went on to become the head
of CBS News and retired a few
years ago.

I'll have to write about the trip. I
don't remember thai anything like
it has ever happened again in am
ateur radio. It was a ham's idea of
nirvana, visiting 24 countries, all
the while keeping in lauch wilh the
entire world with the ham station
on the C-54.

Old timers will remember when
Arthur Godfrey went on a trip to
Africa and took along amateur ra
dio. I remember trying my dam
dest to gel through when he was
on the air from French West Africa
(FF8)-not to talk with Arthur, but
with a close friend of mine, Carol
Cone, whO was along with him on
the safari . Never made it.

Somewhere in the barn I have a
couple of the old Operation World
Wide Ampex tapes. I wonder what
ever happened to the dozens of
tapes with the thousands of OSOS
from that trip?

Ah, a lament for the old OX
pedition days : the Hatlicralters
DXpedition into darkest Africa ;
Godfrey; Don Miller, for all his
shenanigans, gave us contacts
from almost every where. Gus
Browning W4BPD's trips; Danny
Wei I and the YASM E; Dick
McKircher W ()M LY 's Afr ican
barrage.

Say, where are Lloyd and Iris
oow? E11
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Number 16 on your Feedback card

MELCO
PUBLISHING

The Heil Ham Radio
Handbook , written by
Bob Heil K9EID explores
the practical aspects of
installing antennas, sold
ering connectors, ground
ing your station, identifying
transitor leads, and much
more. This book has lots of
handy hints and money
saving ideas in easy to
understand language. To
order, send $9.95 plus
$1 postage 10 Melco Pub
lishing, PO Box 26, Mar
issa IL 62257. Or circle
Reader Service number
202.

, -, ,-, " -, ~, ,-
" : I):' J oo

,.

Compiled by Linda Reneau

NEW PRODUCTS

ADVANCED COMPUTER CONTROLS, INC.

PRODUCTOFTHEMONTH
A & A ENGINEERING

A & A Engineering's new Digi tal Frequency Synthesizer has 1
Hz resolution, an output of 'hV peak-to-peak into 750 with almost
no phase noise 10 frequencies in excess of 6.5 MHz. Digital
synthesis techniques elimate VCO, PlL, and loop setting time. It
comes complete with RF unit, microprocessor controller, seven
segment display, keyboard, and 110 VAC power supply. The
controller offers a standard 12-key program and accepts as many
as 32 keys. Unused EPROM and RAM space allows the user to
program custom features. The price is $429.95 per unit, FOB
Anaheim. Quantity discounts. Call or write A & A Engineering,
2521 W. La Palma, Unit K, Anaheim CA 92801 ; 714-952-2114.
Or circle Reader Service number 21 1.

The new RC-96 Repeater Con
troller has remote programming,
autopatch with autodialer, and
memory for 200 phone numbers .
It also features a talking S-meter,
built-in keypad and shielded DIN
cables. The RC -96 Repeater
Contro ller supports pocket
pagers, linking to other repeaters,
and a bulletin board . A gas

•

discharge tube across the phone
tine and transient suppressors
on each signal line minimize the
risk of li ghtning damage. The
suggested retail price is $1,350.
For more information, contact
Advanced Computer Controls,
Inc., 2356 Walsh Avenue, Santa
Clara CA 95051, or cett 408·727·
3330.

APPLIED DIGITAL RESEARCH ,INC.
AMECO PUBLISHING CORP.

I
~
~.

-.
"

"'''''''1 .'Un" ...~ \ , ~,

'0_ ~~SAT TRAK D.P•.

power supply adapter is $8.95.
For further information , contact
AMECO, 220 E. Jericho Turnpike,
Mineola NY 11501 ; 516-741
5030. Or circle Reader Service
number 214.

ADR announces SAT TRAK II,
an automatic sa tellite tracking
controller. SAT TRAK II calculates
satellite position and antenna an
gie in real lime. It will drive most
azimu th and elevation rotors
inc lud ing the Kenpro KR4001
KR500, KR5400A, KR5600A (an

interface is provided for the "A"
series), and CDE rotors. The $435
price includes all necessary con
nectors and a 110 VAC power
supply. Applied Digital Research,
Inc. , PO Box 10184, Sarasota FL
34232; 813-378-3410. Or circle
Reader Service number 201.

AMECO's new tunable pream
plifier Model PT-3 continuously
covers 1.8 through 54 MHz .
Options are available for second
receiver and separate receiving
antennas. Retail. the PT-3 Pream
plifier is $109 .95 . The P-12T
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catalog offers elect ronic ti
tle sets; multi-eolor transfer
designs to make special
meter dials and tap switch
patterns ; alphabet and
number sheets; resist pat
terns for making printed
c ircu its via th e " Direct
Etch" method : and a pat
ented " Photo Etch" set
that wilt copy circuit pat
terns Irom a magaz ine
without harming the page.
DATAK also has over 600
JotDralt'" printed c ircu it
patterns, PC tapes . etch ing
and plating chemicals, and
protect ive co atings. For
your free catalog write to
The DATAK Corporation,
3117 Pate rs on Plank

Road, No. Bergen NJ 07047. Or
ci rc le Reader Service number
213.

Palmer Road , Southbury CT
06488; 1·800·634-8 132, in CT
203-264-3985 . Or circle Reader
Service number 205.

YA-1 sells for $39 .95 plus $3
postage. Bencher, Inc., 333 West
Lake Street, Chicago IL 60606.
MCI Mail 2n·5159, TELEX 650
277-5159. Phone 312-263-1808.
Or ci rcle Reader Service number
215.

OATAK's latest 3O-page cata
log is for the ham who builds or
customizes his own gear. The

DATAK

PERIPHEX, INC.
Periphex announces new re

placement ballery packs for the
Yae su FT·23/R /33Rf73R. The
FNB-10, 7.2V 600mA for 2.5W
output and the FNB-12, 12V
SOOmA lor 5W output are both
available from stock. Charge with
standard Ya esu wall or desk
chargers. Both battery packs offer
a one year guarantee. FNB-10 is
just $33, and the FNB-1 2 is $49 +
$3 shipping, For further lnforma
ttcn on these or other battery
packs, contact Periphex, Inc.• 149

solar and earth times due to the
earth's slightly elliptical orbit. To
display areas on the map add the
user's name, longitude, latitude,
and time zone to the parameter
lile . Terminator is available from
dealers lor $39.95 or from Spite
Software, 4004 SW Barbur Blvd.,
Portland OR 97201. Order toll free
at 800-237·91" . Or ci rcle Reader
Service number 210.

Price : $49 .75. Free brochure .
INTELEGT, 2908 Nebraska Ave.,
Suite A, santa Monica GA 90404_
Or circle Reader Service number
203.

TRUE VALUE SOFTWARE
True Value Software TVS701B

repeater controller can be remote
ly configured wrtncut ROMS or
jumpers. The unit offers voltage
telemetry and alarms 10 monitor
batteries and pow er levels . A
watchdog timer and EEPROM
protect the unit from power fail
ure. TVS701 B has 74 functions,
four levels of control security , digi
tal inputs and outputs lor auxiliary
control and alarms. Easy-ta-build
kit price: $190 . Assembled and
te sted , $300 . True Value Sott
ware , 2805 E. Sherra n Lane,
PhOenix AZ85016;602-956-4259.
Or circle Reader Service number

204. BENCHER, INC.
Bencher introduces the YA· '

Low Pass Filler. which demon
strates a minimum attenuation
of 80 dB for harmonic radiation 81
54 MHz. It has a working range
011.8 to 29.7 MHz. an impedance
of 500, power rating of 1.5kW
continuous, and 5kW peak. The

TRIDOS

INTELECT
The I-G-LATOR 16, avai lable

from mterect , allows design and
test of any DIP device. The user
can open loop s, inject signals,
and modify circ uits outs ide an
original assem bly . The experi
menter can measure current and
independently open each signal
cam. The user replaces the origi
nal IG with the I-C-LATOR 16's
cable , elm inating the need lo r
card extenders . The unit wilt
accommodate 6- to 16-pin analog
or digital IGs. It can be used with
emulator probes, function genera
tors, logic analyzers, and scopes.

Terminator, from TriDos Solt
ware Publishers, is a real time
graphic e mula tion of th e
e eccnrcn- csocks. The graphic
map 01 the earth shows the termi
nator line between night and day.
The ti me a lgorithms conside r
solar decl ination, apparent size 01
the solar disk, atmospheric relrac
tion, and the difference between
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vidual's QTH. The major surface
features are detailed by hand. The
sta tion 's ca lfsi gn are hand 
lettered on the lower right. Sug
gested retail, $59. For more infer
matron on these brightly colored,
35" x 23H maps, write The Great
Circle Map Company, 8409 Bear
Tree Circle , San Antonio ' TX
78255. Or circle Reader Service
number 209.

The Shure 444D Omnidirection
a l Cont ro lled Magnetic Mic ro
phone offers switch selectable
impedance, a normalNOX selec
to r, and Shure's patented teet
switch with locking and momen
tary action. Frequency response
is tailored for optimum speech in
telligibil ity and purchasers can re
ceive a free individually printed
plate with their call fetters. The
suggested retail price is $78. For
more information contact Shure,
A TTN: Carolyn Gunnell, 222
Hartrey Ave., Evanston IL 60202;
312-866-2200. Or circle Reader
Service number 212.

SHURE

_..
•

.. .........

GREAT CIRCLE
MAP COMPANY

The Great Circ le Map Company
now has azimuth-equidistant wall
maps that give the radio amateur
instant information on range and
beam headings to any location on
earth. Each map is unique , spe
cially drawn using computer tech
niques, and cen tered on the indi-

McGRAW-HILL
BOOK COMPANY

Communications Receivers :
Principles and Design , by Ulrich
l. Rohde and T.T.N. Bucher, is a
guide to the theory and design of
all types of communicatio ns re
ceivers-shortwave , military ,
broadcast, aeronautical, marine,
and di rect ion-f inding. Acces
sories and peripheral equipment
are covered, along with a wide
range 01design topics and engi
neering concepts. There are 583
pages with 402 illustrations. Cost
is $59.50 . McGraw-Hili Book
Company, 11 West 19th Street,
New York NY 10011; 212-337
5945 or 337-595 1. Or circle Reader Service number 216.

covers practical demon
st rations and explana
tions for everyone new to
a mate u r ra dio. The
course consists of two,
two hour VHS cassettes,
one C90 audio cassette,
and a study guide with
302 questions, answers,
and a frequency chart .
casse tte "1 has two
hours of theory, and #2
has one hour of theory
and one hour of visual
code instruction. The
Video Novice Course is
$39.95 plus $5 postage.
To order or for more infor-

mation, write or call Jerry Ziliak
KB6MT, Amateur Radio School,
2350 Rosalia Drive, Fullerton CA
92635. 714-990-8442. Or ci rcle
Reader Service number 206.

rect peak power reading
of a single 1 msec pulse
for up to 20 seconds. Oth
er features inc lude ad
justable ALO, automatic
SWA , interc hangeab le
couplers, SW R/REV
warning display, NiCd
batteries with a separate
cha rger, and full-wave
detection system. Rated
up to five kilowatts, the

RFM-oD3 and the RFM-Q05 differ
only in wattmeter scaling. Priced
at $297 . Con tact Wm. M. Nve Co.,
1614130thAve. NE, Bellevue WA
98005; 206-454-4524. Or ci rcle
Reader Service number 208.

LCD displays , and programmable
scanning with 45 watts output on
VHF and 35 watts on UHF. Retail,
$649 .95. For more details, contact
Kenwood USA Corporation, Com
munications & Test Equipment
Group, 2201 E. Dominguez St.,
Long Beach CA 90810; 213-639
4200. Fax 213-604-4487.

WM.M. NYE COMPANY

AMATEUR RADIO SCHOOL

•

Amateur Radio School an
nounces their newest course, the
Video Novice. Using your TV and
VCR, this course demonstrates
subjects not easily understood
from books alone. Video Novice

The NYE AF Power Mo nitor
gives peak, average or peak-and
hold readings using a sample
and-hold analog memory circuit.
The monitor can display the cor-

KENWOOD
Kenwood announces the new

TM-721A FM dua l-band , 2ml
70cm mobile transceiver. Fea
tures inc lude a dual-channel
watch function, selectable full du-,
plex operation , extended frequen-
cy coverage with 30 memory
channels, large rnun-ccior digital
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Number 36 on your FeedlNlck card

DEALER DIRECTORY
CALIFORNIA MASSACHUSETTS NORTH CAROLINA

OHIO

Columb us
Central Ohio' s full-line authorized dealer for
Kenwood , ICOM, Yaesu, Ten-Tee, 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 Dr-ive, Reynoldsburg
(Columbus) OH 43068; {614)866-4267.

Deltas
In Dallas since 1960. We feature Kenwood ,
ICOM, Yaesu, AEA , Buttern ut, Rohn, amateur
publications. and a full line ofaccessories. Facto
ry authorized Kenwood Service Center. ELEC
TRONIC CENT ER, INC., 2809 Ross Ave. ,
Dallas TX 75201; (214)969-1936.

Houston
Hard to find parts, surplus electronics, standard
line items . Hams , hobbyists, industrial pro
fessionals -from nu ts & bolt s to la se r
diodes. . .Electronically speaking, Gateway 's got
it! M-F 9-5:30 Sal. 9-5. GATEWAY ELEC
TRONICS, 10645 Richmond An . #100,
Houston TX 77042; (713)978-6575.

Southwest Houston
Full line of Equipment and Accessories, in-house
service, Texas #1 Ten Tec Dealer! MISSION
COMMUNICATIONS, 11903 Alier-Clodine,
Suite 500, Houston TX 77082; (713)879-7764.

Trevose
Same Location for over 38 years. HAMTRON
ICS, D1V. OF TREVOSE ELECTRONICS,
4033 Brownsville Road, Trevose PA 19047;
(215)357-1400,

Memphis
M-F 9-5; Sal 0-12 ; Kenwood , ICOM, Ten-Tee,
Cushcrart , Hy-Ga:" . Hustler , Larsen, AEA , Mi
rage , Amcritron, etc . i\1EMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,
Memphis TN 38108; Ca ll Toll Free: (800)238
6168.

PENNSYLVANIA

TENNESSEE

TEXAS

Greensboro
9a .m. to 7p.m. Closed Monday. ICOM our

specialty-Sales & Service. F&J\.I ELECT RON
ICS, 3520 Rockingham Road, Greensboro NC
27407; (919)299-3437.

MISSOURI

St. Louis
Hard to find parts, surplus electronics, standard
line items. Hams , hobbyists, industrial pro
fessio na ls -from nu ts & bolts 10 laser
diodes... Electronically speaking, Gateway's got
it! M-F 9·5:30 Sat. 9-5. GATEWAY ELIi:C
TRONICS, 8123 Page Blvd. , SI. Louis MO
63130; (314)427-6116.

J amestown
Western New York' s finest amateur radio deale r
featu ring ICO M- Larsen- AEA- Hamtronics
Astron. New and used gear. VHF COMMUNI
CAnONS, 915 North Main St. , Jamestown
NY 1470l, (716)664-6345.

New York
New York City's Largest Full Service Ham and
comme rcia l Rad io Store. BARRY ELEC
TRONICS, 512 Broadway, New York NY
10012; (212)925-7000.

NEW YORK

NEW JERSEY

Lyndhurst
Finally a ham store in NJ . Located 'A mile south
of Rt. 3. Mon.-Wed . 11:30-7:30, Thursday
II :30-9 , Friday 11 :30-7:30, and Saturday 9-3.
Visa/ MC. ABARIS SYSTEMS, 276 Oriental
Place, Lyndhurst NJ 07071; (201)939--0015.

Littleton
Reliable hamstore serv icing New England . Full
li ne of Kenwood and ICOM stocked and
serviced. AEA, ARRL Publications, Anphenol.
Alpha Delta, Austin, Avanti, Alinco, Ameco ,
Bencher, B&W, Cushcratt , Carol Cable, Daiwa,
Hustler , KLM , Kenpro, Larsen, Rohn, RF
Concepts , Tokyo Hy-powe r , Tra c Keyers,
Vibroplex , Welz, etc . TEL-COM, INC., 675
Great Road (Rt. 119) Littleton MA 01460;
(617)486-3400, (3040) .

NEW HAMPSHIRE

Omy
Serving the ham community with new and used
equipment. We stock and service most major
lines: AEA, Astron, B&W, Cushcraft, Encomm,
Hy-Gain , Hustler, ICO M, Kenwood , KLM ,
Larsen, Mirage , Mosley; books, rotors, cable
and connectors. Business hours Men-Sat. 10-5,
Thursday 10-7. ClosedSun.lHolidays. RIVEN·
DE L L ELEC TRONICS , 8 Londonderry
Road, Derry NH 03038; (603)434-5371 .

1_-----.::::::=..::::::..-_
COLORADO

HAWAII

Hoooluiu
Kenwood , ICOM, Yaesu , Hy-Gain . Cushcraft ,
AEA, KLM, Tri-EX Towers, Fluke, Belden.
Astron, Etc. HONOLULU ELECT RONICS,
819 Keeaumolu Street , Honolulu HI 96814;
(808)949-5564.

New Castle
Factory authorized deale r! Yacsu, (COM , Ten
Tee, KDK, Kenwood, AEA, Kantronics, Santee.
Full line of accessories. No sales tax in Dela

ware . One mile off 1-95. DELAWARE AMA
TEUR SUPPLY, 71 Meadow Road, New
Casue DE 19720; (302)328·7728.

Wilmington
Delaware's friendliest ham store. Also Short 
wave supplies . AMATEUR & ADVANCED
COMMUNICATIONS, 3208 Concord Pike,
Wilmington 01<: 19803; (302)478-2757.

DELAWARE

Denver
Hard to find part s, surplus electronics, standard
line items. Hams , hobbyists, industria l pro
fe ssiona ls -from nu ts & bolts to laser
diodes... Electronically speaking, Gateway's got
it! M-F 9-5:30 Sat. 9-5. GATEWAY EU;C
TRONICS, 5115 N.l,'ederal Blvd , #32, Denver
CO 80221 ; (303)458-5444.

San Diego
Hard to find pans, surplus electronics, standard
line items. Hams, hobbyists. industrial pro
f e s s ion a ls - fro m nuts & bolts to laser
diodes ... Electronically speaking , Gateway 's got
it ! M-F 9-5:30 Sat. 9-5. GATEWAY ELEC
TRONICS, 4633 Convoy St., San Diego CA
92111; (619)279-6802.

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
DISTRIBUTING , 78 S. State, Preston III
83263; (208)852-0830.

IDAHO

Burbank
New HAM store open and ready to make a
DEAL. We carry all lines, ship UPS, and are
open Sunday. A-TECH ELECTRONICS, 1033
Hollywood W a y , Burbank C A 91505 ;
(818)845-9203.

DEALERS

Your company name and message can contain up to 25 words for as little as $199 yearly (prepaid), or $50 for th ree months (prepaid) . No mention
o f mail-order business perm itted . Directory text and payment must reach us 60 days in advance o f publicat ion. For example, adve rtisi ng for the
Apri l '88 issue must be in our ha nds by February l st. Mail to 73 A mateur Radio, Hope Currier, WOE Cente r, Peterborough, NH 03458.
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Num~r 17on your FefllbKk CIIrd

HAM HELP

We are happy to provide Ham
Help listings free , on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly on a full (8M! x 11)
sheet ofpaper. Do/..ble space and
use upper and lower case letters
where appropriate. Also, write
numbers carefully-a 1, for exam
ple, can be read as an loran i or
a 7, Thanks.

I am collecting amateur radio
license plates from each of the US
stales and possessions, and the
len provinces and two territories
of Canada, for a public display. I
am also looking lor any informa
tion on Amateur radio license
plale his tory, such as whic h
region first started issuing them,
when. and if they are issued in
countri es besides the US and
Canada, Finally, I'm interested
contacting any other license plate
collectors lor possibly forming a
voice net.

I will gladly pay all photocopy
ing, shipping and handling costs .
Thanks!

Bryan Hastings KA1HYIAE
64 Concord St.

Peterborough NH 03458

Your Bulletin Board

Looking for front panel, part
1205-178-1 for Heath VF-7401 two
meter rig . Heath 1"10 longer sells
that part. Will pay for part and
shipping.

Bob Clark N5GSE
5430 Markwood Lane

Houston TX 77053

I need schematic and alignment
info for Lafayette Model HA-700
Receiver. I will copy and return.
Thanks .

T.W.arown KA7HIE
5104 E. Farmda le

Mesa AZ85206

Need conversion info re/Hy
Gain V, Model #2705, 40 channel,
SSB, CB transceiver. The board is
#PTBM048AOX . It is desired to
start Ch. 1 at 28.300 MHz and
work up from there. Any informa
tion on this conversion would
be greatly appreciated . See you
on 10.

Edward R. Levy WB3EVY
POBox 161

Blakeslee PA 18610

Help wanted for information.
Cost of copy or dispatch will be
gladly refunded. 1) Any mfcrma
tion or ECN's for improvementf

modifications on the Spectrum
Generator and PLL Synthesizer
part of National HAD-SOO Receiv
er , 2) Circuit and alignment inlo
of SINGER Electronics Universal
Spectrum Analyzer Model MF-5
and Plug-in unit Ultrasonic Mod
ule UR-3. 3) Diagram of MFJ 931
Tuner. 4) Technical info and ap
plication circuit of TOKO's Me
chanical Filter MF 455A 120F with
coils 9579A and 9580A. 5) Possr
bility 0 1 adding the 7th digit
display T5-83OS,

Fred Olre C3f4LEN
25C, La Pleta oromo,

Principat d 'Andorra (EUROPE)

Wanted manualslschematics
lor G.E.L. Receiver 13B1 , A.C.L.
Receiver TA140A, G.A. 1617
Cap. Bridge, Waters 1003B
Diode-checker, Singer-Gertsch
FM9CG SIG . Gen ., Motorala
S1323 Meter.

W. Kinne
1163 Ingerson Road W.

St. Paul MN 55112

HELP! I'm looking for a sche
matic or conversion manual u
available lor a Navy receiver in the
RAX·1 Series. It has 4 band cover
age from 1.5 MHz to 9 MHz. It's
type CG-46116. I'll pay a reason
able price .

Gary Nelson
P.O. Box 3676

Portland ME 04104

Looking for a vanish ing breed . I
would like to contact for lriendly
correspondence and mutual as
sistance any and all who are into
collecting, restoring and using the
classic receivers--Collins S-une.
51-J, R-390, SP 600, HAOs, etc.
Also high grade, useful mili tary
surplus.

J.L.Browning
6442 Cathay ctr.

Buena Park CA 90620

I'm looking for schematic of ANI
VRC-19 150-1 60 MHz, mobile,
24-volt FM TX and RX equipment,
or data on same,

Richard Thompson
234 Spring St.

Hanover MA 02339

I need an instruction manual
and/or schematic tor the Hickock
6000 series tube tester. Will pay
any copying and mailing costs .

T.H.Killoran W7PP
831654/hDr. NE

Marysville WA 98270

Propagation forecaster wanted!
73 needs a new propagation writ
er, since Jim Gray W1XU plans to
take his retirement seriously later
this year. Naturally, you shOuld be
familiar with modern propagation
prediction techniques , though
writ ing experience is not required .
Send queries 10:

Larry Ledlow NA5E
73 Magazine

Peterborough NH 03458

Solar Power for your Station

Tho S2t'l~__QRV seq-. SuwIY l=po y.
__........ '.-.d ""' clo;k or P"""C'" y.- 100-._ IIF_Kllln._c_ aoc.I """,*<bqo.~"

.........__hIIy to 'QRV.,--'~ .

MoISIOS" H .;;;., loll< .....7' A ntennas n' eo 51
1971 S , Oak La. f'royo, lTT 8-I6Ool \ 80 I ) )7.1 ·108.1

DEN·YRONICS
Amaleur RadIo & Computers

1102 (leland FI .... d · Fluenl"1l, MI ."33
(313) M~ln,. RAa c HEW

(MI Flulde...,el
(100) 722·54111 (' 00) PAC-KIn

(O.d.. UM I

"Looking for tne best deal"

Specializing

in

Kantronics and AEA Products
Termonal programs l or p opula. compulers

CIRCLE 103 Of'l R[AOER SERVICE CARD

CABLE TV
Inte rference filters . Send for further
info or s20 for sample . Specify out
put chan nel of cable converter.

dB Electronics . P .O. Box 8644
Pembroke Pines. FL 33084

AXM I NCORPORATEJ>
SUPPUERSOFQUAllITEQUIPMENTSINCE 1976
PRES£"ITSTHEINCOMPARABf.E ~
..° .... 8

In- K""" 0.7:~
"-"'.. c....-.-u ~<lDI S-

iJjJ
· T,.. OO _ _ •__sc..
. wo..n.- ' ''' ''''. '0II cress,TO T
' W d B_ . ..._ ........ 1.Ctl00epley
• _ ... """"5, CAP. • FIeq Ra'Vt' )&.11. '"

_ Fn.",_d EII: QO.48llonHz
• F(X; I Doca,po oCb ..•~ ...,__. I _ e-

~
AXM Inc.• 11 791 Loam

Garden Grove, CA 92640-2321
w"'" 0<CoIl••~, Fo< ....... lrIlo<moh:><>

FOR THE BEST IN UNEARAMPUFIERS,ANTENNA TUNERS,
TRANSCEIVERS, MmRS rn:. REPlACEMENT PARTS, FAC
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC. INTER
NATIONAL DEALER INQUIRIESINVrTED.....,
E.,..d .... U
NY ns1l. USA
nx ....M..........

CIItCLE 263 ON RU DEll SERVICE CAlK!

~
IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly MagaZine
Articles· Clusltleds - Ads for Parts & Services

Also: Early TV, Ham Equip., Boeks,
Telegraph, 40', & SO's Radios & more.•.

Free 2fJ.word ad each month. 000 ', miss our!
Free Sample. 6-Monlh Trial - $11•

t -veer: $19 ($28 b y 1st Class). Foreign . Write.
A.R.C., P.O, Box 2·E4, Carlisle, MA01 741

Cl ltCU 271 ON FlEADER SERVICE C4 RO
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•

5 Monob. nd T,.nl c.ln ..
• Mode ls lo r 80. 40 , 20, 15, 10 M
• Single·Sldeband & c w
• ro WaUs PEP
• Weig h lenlhan 2 lbs .

Call Today fOf Inlrod u'ClOf)' Pl1c .

PARAGON
• Full Featured Synthesized

HFTranscelvef
• General Coverage Receiver
.100w Output
• SSB, CW, FSK, Optional FM
• 62 Programmable Memories
• Made In USA

"=onc:epu
VHFIUHF
AMPS

IC·761

o
ICOM

• Top·OI ·The-Llne High Perlormance
HF Transceiver

• Bullt·ln Power Supply
• Bultt-In Aulomallc Anlenna Tuner
• SSB, CW, FM , AM, RTTY
• 160·1 0m General Coverage Receiver

ALD·24
• Dual Band Mobil e

140-, .f9.995 MHzJ~ MHz
• 21 Prog rammable Memorie s
• 25 Watts Outpul on Both Band s
• loaded with Ellt ra Features

SPECIAL
MFJ 9898
3 KWTuner

$295.
• SWRlWlllma.a,
• Anlanna S. Uch
• Bullt-In Oummyl o.cl

• Two Affordable
Radios in One

• 2m1«O MHz H3Ildheid
• 5W on Both Bands
• Ten Memories
• Mult i-Scan Systems
• Battery Saver

AEA PK·232

0.1. Conlrollarwllh 8 Mod••
"loC ke! "'SCII
Illoo... CoOo ",,,. TOR
a.a..dotiRTTY) WNl"e, F..

Ua' 131• .15 Now Spadal Prlcl8d

FT·741QX
• 100 Watts 01 Economical

Perlormance
• Dual VFO's , 20 Memories
• Receives from 100 kHz·3Q MHz
• BulIl ·in CW Filler + More

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

Evensvlll_,IN 47710

Store Hours
MON·FRI: 9AM. 6PM

SAT: 9AM· 3PM
CENTRAL TIME

SEND" SELF AODRESSED STAMPED
ENVELOPE (SASE) fOR HEW AND USED

EOOIPM£NTSI1UTS

.""RANTT SERYlCl CENTER FOR:
ICQM. '(AESU. Ttlf.TEe

FOR SERVICE lHFORilATION CALL
1812)42242$2

MONDAY ·FRIDAY
':OOAM · 12:00 NOON

mMS:
1'rkI. Do Nat lnchld.Shipping.
I'rtce '0_ Av.Nlblllty hbjtcllD

CIl.ng. WIthout Notice
Mol1 D,d,r. Shlp~d Tilt S.m. Diy
r-l COD" W.Jcomt Im!IlI

!.O!OoJ ffiil-
For Orders and Price Checks Call 800·523·7731 Indiana and Information

Call 1·812·422·0231

Style W

=-
Style X

W2NSD/1

--------
Style Y

---
-- I- - .- --;---1

I
I

Reverse

o

o V I SA

QSL Cards
O W O X O Y
o 100 @ 58.97
0 250 @ $19.97
o 500 @ 539.97
Postage and Handling $1 .00
For t"IR!'IT CLASS MAil. add an addillunal
$I .SOrllr pr' ~l1p1~r ddin ry.

D M C

________State _ Zip

Sty le:
Q uan ti ty:

, -- - - ,
I I

I I

I I
I I

I I
1- - - - -====== - - - - I
I Plea se p r i n t ! I
I Name Call I

, Ad d ress I

I City I

I D A I': r-r C h r £ k l ll.lO I

I ICa rd' Exp. Dale _
I I
L MoiIl"*orde!"lJ~WCEecw.,P<w'boi.....NH~~ lIDcIoW.pr ...J

Now you ca n get the highest quality QSL cards without
spend ing a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us print QSLs for you at an absurdly low price .

Not that we skimp: All three styles are produced in two
colors (blue globe or satellite with black type ]. At these
prices, you can start the new year out right by QSLing all
those disappointed hams w ho've been waiting for your card.
Tell 'em the card was printed by Wayne!

•
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mentioned above . In
this score system, the
perfect system , which
is the one with a 25-Hz
passband. gets 100 %.
An y sys te m wit h a
wider passband gets a
lower score . Where
BW = system band
width in Hz:
FOM= l 00(25 /BW)~

The FOM in dB would

be: FOM=
10(Iog[25/BW}>dB•

•
For example. a typi

cal telephone quality
link with a bandpass of
250-2800 Hz has a
BW of 2550 Hz. in

which case , the FOM is only 0 .98% or - 20
dB regarding the ultimate system.

Please note that fur this di scussion I assume
the permissible bit/second rate is proport ion
al to bandwidth in Hz for simplification pur
poses. I am aware of Shannons' informat ion
theo ry equations, so in this case let's permit
about I % word erro r, in which case my as
sumpe ion is about right for simple pulse mod
ulation with a SIN in me channel of about
15 d B.

Using ultimate y es system parameters,
let's go 10 the year 2(MX). The Fe e has allo
cared a 100 kHz slice of the 20-meler phone
band to Ye s . Rather than allowing 30 simul
laneous QSOs with conventional SSB rigs.
this band would supponing about 3000 y e S
channels and I kw tran smitte rs generat ing
the sa me SIN in receivers that a conventional
100,(MX) walt SSB transmitter does in an old
fashion sse rece iver.

There is one lillie problem left- how to
manufacture a compact, inexpensive 100%
FOM y e S? It 's impossible to say . I predict.
however, tha t compromised systems in the
laboratori es today will be seen shortly .

Why ni~ital Vok e?

Many o f the early workers in voice analy
sis/synthes is used analog devices, such as
lumped constant filters. electro-optical Ire
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nels with in a given band is directly propor
nonal to narrowness of the transmissions.

Many have mentioned an ultimate voice
transmission bandwidth of25 Hz. E.e. Cher
ry, an early English worker in this field ,
wrote a paper that suggested this number. I
have never seen, however , that value rigor
ously derived , It' s possible . though , that ir
came from removing the redundancy of
spelling from printed maile r. the n using the
true information content (bits) and tak ing the
average person word-speaking rate to com
pute the bit rate. The average ham QSO infor
mation rate is more like Y.l that rate. but for
now this article will work with the 25 bits!
second figure.

Since there ' s no common system o n the
market today, I believe that a relatively inex
pensive commercial device with a bandwidth
as wide as 500 Hz would be quite marketable .
Think of the expensive and sophisticated
equipment hams gladly acquire 10 cut the
required bandpass of AM 10 one half with
SSB! Imagine CUlling the SSB signal band
pass again by a factor of ~ or just If.!.

•rigure of l\fel"il

For discussion purposes. here ' s an attempt
10 quantify the quality of Dye systems by
using a figure-of-merit (FO M). The FOM is
referenced 10 the " ultimate" 25· Hz passband

Ti ll'

•
I'R(OUUeT CI(Cl-- - ------- - - ----- - --

A. OIlCLL.HltAIf

o

Figure J. 1hrl'e diffl'rl'tl/ ways 10 look at a fundnmetl/ul sound ofspuch, or phoneme. Nme Ihul /lw st of/he
informu/ion is (Wl/uined below2 kHz. Fu/urr \"Vice compression techniques wiffprob<lhly lake advantage of
the redundancy ofsounds in speech.

S ince a good friend
of mine recently

10. the use of her vo
cal cords , l have re
cently given a 101 of
tho ught to state-of-
the-an speech synthe
suers.

One of the primary
interests in amateur
radio is to obtain the
narrowest passband .
Voice naturalness is
o ften a secondary co n
cern. Digitizing vo ice
is a son of ' 'aud io tele
t ype ," w he re th e
transm itter operato r ' s
voice is automatically
encoded into a lowest
possible bit rate for tran smission, and where
the receiver decod es this message and gener
ates , in more or less real time , an audio ve t
sion of the input spoken word. T he synthe
sized voice must contain the mean ing of the
o riginal voice message , and do so with an
acceptable low error rate (1-3 %).

I predict that regenerated voice will be a
standard pitch male voice . (No chauvinism
here . but the female voice is much mo re d iffi
cult to synthesize). The new voice will lack
subtle cues for emotional state o f the speaker.
In essence , the generated speech will have
just about the info rmation content of an
equivalent primed word message . but with
out the redundancy o f spelling of the printed
English word .

Note that I say English here , because that
will be the language used in any first-genera
tion voice compression system (yeS) . All
the advance work in speech analysis/symhe
sis is in English . Also , English has re latively
few phonemes, and is becoming the world 's
lingua franca .

Digital Voice Com

Smaller is Retter

When receivers are white-noise limited ,
the signal-to-noise ratio (S/N) is proponiona l
to narrowness, required transmitter power is
inversely proportional to narrowness, and the
number of permissible communication chan-



quency analyzers/generators . e tc. F ilters.
particularly audio frequency wave filt e rs of
th is type are large . heavy . and expens ive.
Fortu nately, nearly all the old analog func
tions can now be equaled (or exceeded) with
re latively inexpens ive microcomputer chips
o r dedicated ICs.

Thus . dig ital processing is applicable to a ll
th ree " popular" fo rms of speech sy nthesis
today : fo rmant sy nthesizers (FS) . amculato
ry sy nthesis (AS), and waveform concatena
t ion (WC) .

Brute force digitizing of voice signa ls 10

reproduce telephone quality (e. g., 250 Hz
2800 Hz , and about 26 dB dynamic range) at
the receiver is subject to the theoretical
Nyquist minimum sa mpling rate cr ite r ion,
among other th ings . But in th is case, a pract i
cal sampling rate would be 2.5 x2800 Hz, or
7 kHz . Then to accommodate a full dynamic
range o f 26 dB (at least 20 level quanta). a
5-bit binary word should be used 10 define the
level of each 1.7000 second level sample of
the speech signal. Thus , the minimum dig i
t ized vo ice signa l becomes 7000 x 5 , o r 35
kHz . S ince brute fo rce dig irizution must more
or less be used for music (it is so unpre
dictable) , hi-f digitized music takes awfully
wide bandwidths .

Back in 1975, I went th rough the above
types of arithmetical exercises when I sought
10 develop a real t ime voice encryption unit
used on exist ing military radios and long dis
tance telephone l ines , both of which have the
narrow passbeeds. The thought at the time
was to first digitize the voice, then add a
number from a pseudo random noise code
generator. The receiving end used an identi
ca l pseudo rando m noise code generator.
This was sy nchronized to the transmitter unit
to decode the d igita l word when the random
number was subtracted from each digital Iev
cl word. This system works fine , hut only
with a passband of 25-35 kHz , a wid th
NBFM military rad ios don't have .

Redundant Features

Obviously , brute fo rce d igitizing was not
pract ica l fo r existing narrow band voice cir
cuits. All early workers agreed . He lp came
from Claude Shannon ' s work on information
theory .

Harry Nyquist ' s minimum sampling rate
barrie r could not be assailed directly- it was
written. The bright deve lopers then turned to
the basic human speech pattern 10 look for
redu ndancy, and here they hit pay d irt . Un 
like music , voice patterns are quite redun
dant. The durati on of phonemes , ba si c
sounds in speech. is 20 - 30 mi ll iseconds , so
us ing th is knowledge . they believed that they
had abou t 1.30- 1.50 of a second in which to
encode the phonemes and send a d ig ital word
defining each one , rathe r than a level sample
every 1.7000 second . This approach could
affect a sample ra te reduction of at teast 140
(that is , 7000.50) . This implied that. regard 
less of which of the three synthetic approach
es one takes . there are about 1.30-1 .50 o f a
second to encode the basic build ing blocks of
speech. And that is a lo ng t ime for tod ay'»
d igital lCs.
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Phonemes

Let's first consider the problem of identify
ing each phoneme in real time. that is . with in
about 1.300f a second. For realism . one must
consider the base frequency , amplitude.
spaces, and rhythm of the phoneme . It be
comes more d ifficu lt when considering di f
ferences in speech such as accent.

Here is a paraphrase from one of the best
state-of-the-art survey papers on speech anal
ysis/synthesis whe re the waveform concate
nation (WC ) sy nthesis is discussed . I Klatt

" Dig i t izing voice
could be termed a

sort of "audio teletype "
where the transmitter

operator's voice is
automatically encoded

into a lowest
possible bit rate
for transmission "

says it's possible to consider speech symhests
by concatenation ; that is . by stringing togeth
e r chunks of prerecorded or subroutine gen
erated voice sounds , upon command from a
real time speech analyzer. The syllable unit is
not practical . because there a re over 10 .000
diffe rent sy llables in English . The phoneme
appears much more att ract ive because lin
guists say about 40 a re found in English .

However, as of Se ptember 1987, a ll efforts
to concatenate only 40 phoneme-size sa mples
had fail ed because of " well-known coarticu
lato ry effects:' an effect between adjacent
phonemes Ihat cause substantia l changes to
the acoustic manifestat ions of a phoneme.
depending on the context. Fortunately. these
effects tend to be minimal at the center of the
phoneme. One worker proposed to generate a
synthetic phoneme which he called the
" d iphonc." This comes from a sample made
from the center of one phoneme to the cente r
o f the next . As 40 squared is )6(X), there can
be 16(X)diphones. bUI it has been demonstrat
ed that a usable system can work with only
I ooo.

In addition to the 40 Engli sh phonemes ,
there arc about 14 commands for phoneme
stress, silence, and sy ntactic considerations.
such as primary stress and question imona
t ion. Diphonc duration was nOI ment ioned ,
and that is important . too. So if one puts the
1000 diphone d ict ionary into bina ry code , it
will take a In-bit word. So, accepting a mini
mum diphone duration of 20 milliseconds.
about 50 IQ..bit diphone words per second for
a toral bit rate of about 50 bits per SC(.'Ond a re
requi red . Using the previous SIN link c r ite ri 
on. it would appear that a d iphone approach
could be realized with a 50 Hz passband, so
let 's say 100 Hz and be safe for now . In th is

system . the 1000 d iphones fo r the synthesizer
would easily be stored in a s mall ROM .

Now let us look at another approach to the
problem . one thai is in much use today .

\"" a \ e ro rm ElK"oding

This second example o f analysis/synthesis
has been in existence fo r severa l years. Ex
amples o f instruments using thi" technique
a re talking clocks , and the Te xas Inst ru
ments ' " Speak ' n Spell " educational toy .

Waveform encod ing works on the wave's
time domain , rather than the frequency do
main , as do the fo rmant analyzer/synthesiz
ers. It, too. rel ies on redundance of the
phonemic waveforms. The technique. which
uses linear pred ict ion encoding of speech
waveforms, estimates following waveforms
from a weighted sum of about 10 previous
wavefo rm samples. "

l inea r prediction analysis of speech does
qui te well for storing and playback of com
plete words or sentences. but fo r concatenat
ing smalle r pieces of speech to fonn new
words o r se ntences. some difficul ties a rise .
Words per se have been stored in wavefo rm
encodi ng at a rate of 1000 bits/sec in ROM .
Compared to brute force binary encoding of
voice at 32. 000 bits/second . th is is an impres
sive reduct ion. but using my SIN crite r ion.
the improvement factor amou nts to a FOM of
32 % . Even so. th is technique may be the
easiest approach to a first generat ion system .
since TI has the chips.

Demo Record A,-ailable

I strongly recommend the reade r to copy
the 52-page review and tutoria l on text- to
speech conversion fo r English in the Acousti
cal Society journal. This Dennis Klatt pro
duct ion also incl uded a vinyl demonst ration
fl oppy record . 33-lfJ rpm . tucked ins ide the
cover of the Journal . The record demonstrat
ed every practical form of speech sy nthesis
used in the recent past and today . The reader
can contact Klatt at Room 36-523 at MIT.EIl

Cha rles WA,3YQYhas bun a ham since 1939,
and wus first licensed as It2MKO. Though
nor an expert in l'oit"e compression , he has
teamed quite a bit about Ih~ subject during
his tenure as a senior sciemist f or Iockheed
Electron ics until 1974. lind mosl recenuy
working for tntemanonat Signal and Con 
trot. Charles now runs his own company
called Rondout Electronics. His favorite as
pecI of ham radio is 75-lIIt'ter ami ln-meter
phone operonon. Ill' otso likes photography,
yachting, and studying underwa ter acoustics.
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THIS MONTH'S GOODIE FIIDM THE CANOl SIORE:
KEl\'WOOD TS-680S
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CIRCLE 264 ON READER SERVICE CARD

Hair-Square QRV-DX Monobanders
Work OX wiih No Tower and No Amplifier.

CUInoise, cut near sigs, build OX sigs, kill QRM.

10 Meters 15 Meiers 20 Meiers 30 Meters
$29.95 $39.95 $49.95 $59.95

Broadside Panem. Low Profile. Coax Feat, Ready lQ U..
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Cp•-COMM·PUTE INC (801) 484--7388
1057 E. 2100 So
Sail laKe City, Uta h 64 106

FuH L,ne of Amat"." A.~ ,o aM Computer In..'laC'!>g EQu,pfT'l@n!

Call For GraM O peni"ll SpeC,.ls · Tim W71QY or Prebe n K7KMl

Utah's First Full Service Dealer

KENWOOD [[!] ~I.C_OMJ VAESU

CIRCLE 3 43 ON READER SERVIC E CARD

CIRCLE 2 49 ON READER SERVICE C.... RD

CIRCLE 311 ON REAOER SERVICE C.... RO

CIRCLE 68 ON RE.... OER SERVICE CARD

SUPER ICOM BP-7S, 13 ,2
vults, 900ma, double the
capacityof the teem Bp·7,
5woutput.
SUPER ICOM Bp·BS, 9.6
volts, 1200 rna, 50% more
capacitythan theIcom
BP·8,
Bothare base charge only,
BP-7S01 Bp·8S $6500 ·
Exact replacementFNB-2 Nicadpack for YAESU
Fl4D4R/207R/208AWithcase. $24.00'
11ISw Illr:

Kenwood PB·25 $25.00' kofn Bp·3 S2D. OlI·
KenWtlOd PB·25H, PB·26 $21.00' klllll BP-51500ml l S26.00·
•AddSJ sh i pp,o~ & hand l io~ , CT resicents add 1','1'1. tax

Completefine of NICAD packs for Icom, Kenwood,
Tempo, Santee. Alden, Cordless Te lephones, Alka·
line, Nicad, Mercury and Lithium Cel ls,All battery
packsinclude a1yearguarantee. Commercial Radio
Packsalsoavailable,
'Writeor call today lor a compjetecatalog."
Dealer inQuiries invited,

,B PCHIFIICi'J( 1rK-.
149 Palmer Road· Southbury, CT06488

(SOOI S34-S132 .....
In CT 12031 264-39S5 .....

$29.95
7995
39.95
e9.95

VHF kit;
Asse m b le<! '
VHF/HF kit
Assembled:

DEV C OM
336 Joya Loop

Los Alamos, NM 87544
(505) 672·9742

WB 5AOX Jim Devenport

COMMODORE OWNERS!!
12 VOU C64, Vic20 mobile/portable power
supplies . Take your computer on Field
Day, Vacation , Anywherel

12Vpw rsupply $42.95

154112Vollmod 4995
Add S6 posla9"lhandl log

PACKET RADIO!!
C64 pac ket modem kits!
Includes Digicom-64, Public Domain TNC
emulator disk and all pa rts to bu ild packet
modem,
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E.H.YOST & CO.
EV ERETT H. YOST KB9Xl

7344 TETIVA AD
SAUK CITY, WI 53583

ASK FOR FREE CATALOG

608 643·3194
CIRCLE 112 ON RE.... DER SERVICE CARD

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

The finest QSL Cards at reasonable prices.
Basic card s, map cards, cartoon cards,
photo cards and more. )bur idea converted
to ink, or use stand ard designs. 525 ink
colors, any rype of card stock. Photos in
bl w or beautiful color. Have a card that (its
your style. Call or write for free samples
and details. Post age appreciated.

Chuc k M ille r N6KW

K W Litho

PO Box 1iJ90
Fe Wo rth , T X 76102

(8171332-3658
CIRCLE 23S ON RE.... DER SERVICE C.... RD

N6KW QSL Cards

BATTERIES
Nickel·Cadmium,Alkaline, Lithium, Etc.
INDUSTRIAL QUALITV

CIRCLE 332 ON READER SERVICE CARD

73 Amateur Radio • June, 1988 53



Number 19 on your Feedbackean:l

Voltage Sampling
with a Computer
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Texas Inslruments TLC548. It contains a
complete analog to digital conversion circuit .
In addit ion to the eower supply requirements
mentioned abOve, o'1i.ly three data lines are
requ ired 10 interface it to a microcomputer.
These lines are chip select, clock, and data.

Basically , to get data from the chip, the
chip select line is pulled low . and the most
significant bit (MSB) of the previous voltage
co nve rsion is presented on the data line . If the
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CENTRONIX
CONNECTOR

How It Works

The IC itse lf is a

rate. The only exira co mponents you need are
a power supply and a stable reference source .
The finished product is an analog-to-digital
(AID) co nve rte r with a recommended range
between 0 and 5 volts DC with an 8-bit reso
lution giving 256 steps of value between 0 and
5 volts .

Figure 1 gives the schematic . Everything
in the schematic and all the hardware was
purchased at Radio Shack and all the Radio
Shack part numbers
are given.
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A Practical Project with.an AID Converter
by Joe Magee

H ave you ever wondered how long it
takes a battery to run down or just what

the voltage drop looks like during those last
few minutes? How fast does it get light in the
morning or dark in the evening? Gett ing the
answer s to those and other questions has re
cent ly gotten much easier, thank s to Radio
Shack.

One of the items introduced in the 1987
Radio Shack catalog is called an "S-Bit AID
Con verter Ie " . The descript ion further
states " Complete Data Acquisition System in
One Ie" . That is a big c1aim- I just had 10
buy one and find out.

The catalog description was pretty accu-

Figure I. The simple electronics required 10 interface the TLC858 AID convert
er 10 a Centronics parallel printer port.
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Figure 2. BASIC program for TRS-BO Model 100 to read data from the
convener.
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to a large number ofcomputers, I chose to use
a 5-pin DIN connector on its 1/0 interface.
Th us , with only one interface cable, the unit
should interface to nea rly any computer with
a standard Centronics interface. If the corn
purer has some son of other connector on its
parallel interface , a different cable will be
requ ired .

The circuit is constructed on a standard
perfboard , catalog number 276- 158 . It is
housed in a box , 270-627 , which required
several holes drilled and filed into it . Pow
er is supplied by a 9 VDC wall transformer ,
273-1455 .

Some computers use the parallel printer
port for more than one thing . This will cause
extraneous signals to appear on the lines ,
which will co nfuse the TLC548 . In order to
avoid this , some Iype of latch was required .
T he extra IC . an MC14013 , is a dual flip
flop capable of latching two data lines . Just
enough for the chip select and clock. These
data lines are latched into the MCl40l3
by using the strobe signal. also part of a
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Other Hardware Considerat ions

In order 10 make thi s un it easy to interface

that is proportional
to the ratio of the un
known input analog
voltage and the ref
erence voltage. The
TLC548 is designed
to perform best with
a reference voltage
of5 volts.

The voltage refer
ence should be as ac
curate and stable as
possible , and semi
co nducto r d ev ice s
ex ist for this pur
pose; however. Ra
dio Shack does not
stock any . Thus , the
second voltage regulator is provided . Anoth
er 7805 was not used since these regulators
are not specified to be exactly on 5 volts.
Instead . an LM3 17 was selected. It is an
adjustable regulator . After connecting power
the fi rst time . it was calibrated using an exter
nal voltmeter to provide as close to 5 volts as
possible to the TLC548 for its reference
voltage input. This is not as acc urate or stable
as would be de sirable , but it is about all Radio
Shack has to offer.

The specifications for the TLC548 imply
that the maximum allowable input voltage
on the analog (or unknown) voltage pin is v ee
+ 0 .3 volts and the minimum allowable
voltage is -0.3 volts. With thi s restriction in
mi nd , the -Vref pin and the ch ip ground pin
are tied together. This means that the con
verter does not appear to have a true differen
tial input and will measure onl y ground-refer
enced signals.

" Only three data lines
are required to interface
(the AID conver ter) to a

microcomputer. rr

Figure 3. Turbo PASCAL pro!<,um foran IBM PC d one to read AIDduta.

clock line is ra ised and lowered . then the next
most significant bit is presented to the data
line. After 8 such clock transit ions, all 8 bits
of the convers ion will ha ve been available on
the data line . The chip select is then taken
high . Following thi s procedu re one will get
the prev ious conversion 's data and initiate the
next conversion.

Connecting these signals to a microcom
puter is most easily done through the parallel
primer port rather than the serial port, even
though this chip provides a serial data stream .
Many serial data interfaces from microcom
puters do nOI have clock signals available to
send to external devi ces. Also . they are ex 
peering RS232 vo ltage levels . On the other
hand , a parallel port works with TTL (0 to 5
volt) voltage levels . and these are compatible
with the TLC548 .

C ircuit Specfflcs

The schematic diagram indicates one IC
and two voltage regu lators. The IC is the
TLC548 . One of the vo ltage regulators is a
7805. or 5-vo lt regulator. An input voltage of
at least 7 volts should be applied to rbe 7805 to
ge nerate a stable 5 volts for the Vcc pin of the
TLC548. T he othe r voltage regulator pro
vides a reference vo ltage for the convener .
Th e con vener provides a count. or reading .
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then low. Data bit 0 is used as the clock bit.
SH and Sl are used to select and deselect the
converte r chip. In orde r for the chip to deliver
the convened data and accept clock bits , it
must be selected. Thi s is done by lowering the
select bit. In th is application, the select bit
could be left lowered. thus selecting the con
vener all the time , because no othcr hardware
shares the data lines used to communicate
with the Tl C548. Finally. the variable BB
defines the bit posit ion held by the BUSY line
in the status byte appearing on port c. PC, of
the pio.

The program clears the screen and prints
headings used to identify the value just read
and how many times a value has been read.
To read data from the converter, the pro
gram lowers the select line, uses a loop
to clock in the 8 data bits, and then raises
the data line.

Examining the loop reveals that the level
of the data bit from the TlC548 is read in.
As it is read in, it is shifted from bit 2 to
bit 0 by dividing the input value by 4. The
answer is then masked with a value of I to
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I chose thi s computer for the project be
cause it is from Radio Shack and battery
powered. This means that a remote data
gathering setup is possible if the converter
circuit is also powered from a battery . This
is easy to do with any voltage greater than
about 7 volts. Also. the Model 100 paral
lel port serves multiple purposes requiring
the use of the MC I4013 latch on the data
lines.

Figure 2 is a listing of the BASIC program
used to continuously read a voltage from the
convener. 11Je data stateme nts are for a small
assembly language routine used to send data
to the pa rallel port. This routine is needed to
disable hardware interrupts while this pro
gram sends data to the convener. It is a lot
faste r than usi ng BASIC to send the same data
out the pon.

11Je BASIC program is shon and to the
point. 11Je first few lines set up the needed
constants. PA , PB.
and PC are the ad
dresses o f the paral
lel po rts i n the
8 1C55 chip, a paral
lel 110 adapter. C H
and Cl are used to
raise and lower the
clock bit in the pa ral
lel printer port data
byte . As each bit is
taken fro m the co n
ven er chip, the next
one must be docked
out by making the
d ock line high and

communicate with the converter
their parallel printer po rts.

The TRSSO Model 100
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Son",,'ll.-e Requirements

Using the parallel printer port on a micro
computer solves some problems . but il raises
others. 11Je good points are that individual
lines are easily controlled. This makes it easy
to raise and lower the chip select and clock
lines from software . However, very few pa r
allel ports are bi-directional. By that. I mean
that they are almost always ou tput lines.
There is no way to tell what the TlC548 is
trying to send back.

However, all parallel printer pons have a
busy line. Thus, to find out what value the
convener is sending back, one needs only to
monitor the busy line . The problem with this
is that no popular microcompu ter operating
system allows for easy chec king of the busy
line of the pa rall el port . Moreover, trying to
output any thing to the port. such as new clock
information , will not happen if the busy line
is high. The operating system assumes a high
level to mean that the printe r is not available
for new data.

In short, to use th is co nve rte r, you must
know something about hardware of the paral 
lel printer pon and write a program that can
manipulate it properly . I will discuss three
co mputers and give information required to

standa rd Ce ntronics interface. On the con
verte rs I cons tructed, a socket fo r the
MCI4013 was included on the pe rf board
along with a du mmy soc ket not connected to
anything. A header shorts pins I and 5 togeth
er and pins 9 and 13 together. Thus , if the
computer in question had no ex traneous sig
nals on the parallel port, then the header
would be put in the MCI 401 3 socket. If re
qui red. the MCI 401 3 itself would go into the
soc ket. TIle unused device should then be
stored in the dummy soc ket .
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Figurt' 5. Tlirbo PASCAL fTJIltmt' j or lilt' Kavpro 4---84 computer to "ad and
di splay lilt' digili:.t'd data.
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Fi~urt' 6. UtilIty fOlI/Ult'sjor lht' program itlftguTt' 5.



AID Converter Parts List
TLC548 8-bit D/A converter AS #276-1796
7805 e-ven regula tor AS #276-1770
LM317T adjustable regula tor AS #276-1778
10 uf capacitor RS #272-1013
4 ,7 kO V4 resistor RS#271-o340
20 kO variable resistor RS #271-1330

graph is 16 bytes long . In the Intel 8088
world, memory addresses are de fined as a
base address and an offset. Each base, or
paragraph , address can point to up to $ ,ooסס1

65536 , individual physical addresses. These
num bers are called the offset , and they form
the second pan of the address descript ion;
that is, the ":$0008" above.

In any case, as mentioned, the contents of
that address is the base port address of the
parallel printer port assigned as LPTl. The
data fo r the port is at the base address, and the
slaws is at the next higher address .

In addition to gelling the address, the
intrializarion prog ram also sets the select
bit high on the TLC548 . It also initializes
a variable. "port-data." to equal the value
just written. This is necessary. because the
value just written cannot be read back in
from the data port. The only way to know
the value is to save II somewhere . Notice that
in th is case , no strobe line toggle is neces
sary. The IBM , the parallel printe r port is
dedica ted 10 the printer alone and no other
data will appear on it. Thus, the latch in the
convener circuit is removed. In my proto
ty pe. I simply unplugged the MC I40 13
device and replaced it with the j umper block
already described and stored the MC 14013 in
the spare socket.

The function that reads the measured value
is simpler than it looks . It starts OUI with a
read value ofOand adds in the values from the
TLC548 one at a time .

The first step is to lower the selectline as in
the BASIC program. Notice that this is done
by a logical AND between the current value
in the parallel port with a constant called
"sclLbit.c.lo." "Sel _ bit_lo" has a value
of $fe . When this value is ANDed with the
port value , bit I of the port value will uncon
ditionally set 10 0 , and all others will remain
as they were. In the value Sfc, bit I is a zero.
and all others are ones .

Most of the rest of the function is a loop
that gets the current data bit from the con
vener chip and saves it. First the accumu
lated answer is shifted to the left 10 ma ke
room for the next data bit. The data bit value
comes in on the busy bit of the printer pon . In
the IBM this bit is inverted. O nce again, the
logical AND trick is used 10 determine the
value. In this case the constant is $80. be-

isolate the bit. Then this value is added to
the variable AN, thus buildi ng the final
answer.

The convener chip yields a number
fro m 0 to 255 . This number is the ra tio
between the analog input voltage and the
analog refe rence voltage on the chip. The
actual voltage read can be calculated by
mult iplying the reference voltage by the
ratio of the returned count and max imum
count.

For ins tance, if the input voltage is ex 
ac tly I volt, the ratio of I 105 is .2. The
value read will be .2 times the maximum
count (255) or 5 1. Dividing this value by
the maximum count will g ive this rat io,
and then multiplying the rat io by the ref
crcnce voltage gives the answer: (5 11255)
x 5.0 = 1.0.

The rest of the program is devoted to dis
playing the answer and check ing the key
board. If the opera to r presses any key, the
program terminates.

The sma ll assem bly la ng uage rout ine
actually wri tes the clock and select line
leve ls 10 the converter ship. Because the
data lines used in the parall el port are shared
by the keyboard scan hardware, this scan
must be Slopped while th e conve rter is
communicated wit h. In addition, while nor
addressing the TLC548, the data lines on
the port change value while the keyboard
is scanned. Th is dynamic c hanging data
pattern confuses the converter and cause
inva lid results 10 be obtained . To avoid
th is problem . a latch is installed in the
convener circuit as d iscussed above. The
strobe line, a part of all pa ra lle l printer
interfaces , is used to latch the desired levels
of the clock and select lines 10 the TLC548 .
The strobe line toggling is also hand led by the
assembly language routine.

Ubiquitous PC C lone

O ne good thing abou t IB M computer
clones is the care take n to match the IBM
hardware. T his means that nea rly any PC
DOS or MS-DOS computer with a parall el
primer port will probably have exactly the
same hardware at an I/O address tha t is easily
obtained. Figure 3 is a Tu rbo Pasca l prog ram
that will obtain the address of the LPT I: pert
and usc it to read the converter.

The ma in portion of the program is very
short. We will cover it first. As in the BAS IC
program, the screen is cleared and descrip
tive titles are pr inted. In addit ion, a loop or
reading counte r is ini tialized .

The rest ofthe program (figure 4) is in a file
called "arodurits.pas". This fi le contains
procedures and funct ions to initialize the IBM
hardware and 10 la ke a reading from the
analog to dig ita l convener.

Reviewing this file, the definitions o f the
various bits and their positions comes first. In
the IBM program. the address of the parallel
primer port must be determined. The operat
ing system conveniently keeps this address at
location $0040:$0008. This is a st range look
ing address . The firsl number, $0040, is the
paragraph number 10 use as the base of the
actual physical memo ry address. A para-

Optional parts:
5-pin DIN jack
8-pin WIW socket
16-pin WIW socke t
DC power connector
Experimenter 's box
Perf boa rd
Wall power supply

RS .9'274-0005
AS #276-1988
RS #276-1994
RS #274-1575
RS #270-0627
RS #276-0 162
AS #273-1 455

cause the busy signal is in bit 7 of the
status data. This t ime, we wan t to know
the value of that bit, so a ll the other bi ts
are O. Thus, with a logical AND all bits
will set 10 0 except bit 7. Bit 7 will be
remain unaffected . If it is 0, then the bit
coming from the TLC548 was a I and the
least significant bit of the answer is set 10a
I by simply adding I 10 the value. Then
the clock line on the convener chi p is
toggled to bring OUi the next data bit.
After the loop, the select line is returned
to a high value, and the convened value is
returned to the procedure that called the
read-a tod funct ion.

The mai n routi ne calls the read func
tion. It then takes the convened value and
makes it into a voltage. just as in the
BASIC program above. This value is dis-

played on the screen. A small delay is includ
ed in the progra m to ma ke the answer read
able . If the voltage read is not exactly on a
value that is one of the 256 steps between 0
and 5 volts, the answer may fluctuate be
Iween the closest such values . This program
can read and display the voltage so quickly
that the screen display can fl icker between the
different values and the actual number cannot
be read before it changes. The small delay
gives us poor humans a chance to catch up
wit h the machine. T he last statement is a
check of the keyboard . If any key is pressed.
the progra m stops .

The Pickup Truck of the CP/M W orld

The CP/M world is not as lucky as the
MS- DOS world. Standa rdization of port
addresses and hardware d id nOI occu r. I
have several CP/M computers. but the one
that I use the most is a Kaypro 4-84. It is
representa tive of a CP/M computer, and
the parallel port on it is sim ilar 10 other
Kay pro 8-bit computers . The program (fig 
ures 5 and 6) is very simil ar to the one
for MS-DOS, si nce it also is written in
Turbo Pascal. However , the programmer
must determine the address of the parallel
pri nter data and status ports . This infor
mation is avai lable in the documentat ion
which comes with the Kaypro . As in the
IBM . the printe r port is ded ica ted 10 the prim
er and no strobe line toggling is required.
If you have a different CP/M-80 computer.
this program can be used if you determine
the hardware addresses of your pr inter data
and status ports. You will also need to know
the locat ion of the busy line bit in the status
port, and whether any other data appears on
thai port. Most likely , however. in a CP/M
computer the data port will be dedicated to
the printer ,

There you have it. Get busy! If you have a
computer, you should be able to go down 10
Radio Shack and get the pan s needed (0 let
you 100 turn it into a voltmeter. Next week
you shou ld be able to tell me things like how
long it takes a bauery 10 discharge, or what
time the sun came up 7 days in a row , or
maybe the average Scmctcr reading on 20
meters over a 24 hour period . Lcts see, how
about the temperature fo r the last 24 hours?
I'll have to thin k about thai one. iii
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VHF
COMMUNICATIONS

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our top quality summer mesh cap s795
with while seamless front and match ing bill ••
They come in royal blue, red & brown with matching
color thread
WINTER CORDUROY also ava ilable 8"
in red & navy blue with white thread ' ii
Please send: first & lasl name (max. 14 tlrs)
ca ll (max , 6I1r5), city & stale (max. 14 ttrs)

BE SURE TO INCLUDE COLOR
send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25Cfor each aden cap ordered. r:=;---,-~

AllOW 3 TO $ WEEKS FOR DELNEAV , MDFlESlOENTS AOO~ SAU:S TAX t '"d,,,,,,lt'!l 'ff : 'l r/"'U$r

WE WELCOME INQUIRIES FROM CLUBS PO 80. '.~ · s-ma P"I,lD 2 " .06

Peoria Area Amateur Radio Club
presents

SUPERFEST '88
Sept. 17-18

at

Exposition Gardens, Peoria, Illinois
For Radio Amateurs and Computer Enthusiasts

See.••
Amateur Radio Equipment and Accessories

Home and Professional Computers
Parts and Components

Large Flea Market

Hear...
Wayne Green, publisher..," Amateur Radio"

Packet Authority Jim Grubbs
Tickets $4 Advance/$5 Gale

Lots of Prizes
Commercial Bulldlngs Open at 9 a.rn.

FOR MORE INFORMATION AND TICKETS, WRITE (SASE PLEASE):

SUPERFEST '88, P.O. BOX 3461, PEORIA, IL 61604
OR CALL 309-674-5656

CHANGE OF ADDRESS?
CALL TOLL-FREE:
1-800-227-7585

Please allow 6 weeks for processing.

NEW!
"G°Ij,S €
1:iilJ1:ii01\,

Made Easv & Fun
Introducing the most Comprehensive arid
Easy-to-Use code course available today!
- MORSE TUTOR is available for IBM PC,
XI,AT. PS/2 and compatibles.

FEATURING!
... 1-100 word/minute code speeds

... Standard or Farnsworth modes

... Adjus table code frequency

... Over 1 BlliiOO possible random OSOs

.. Lener, number, and puect. mark coverage

.. $ell calibrating/menu drive design
... Display te ~t-whi le listening or alter copying

To Upgrade or learn CW, Send check or M,O.
lor$1 9.95 + $2S&H lo:

99][
21881 Summer Circle , Dept. MTS

Huntington Beach, CA. 92646
CA, Residents add $1.20 sales la~

ClllClE :141 ()Irf RUDER SERvtC£ CARO CIACl£ :1 :19 ON RUD£R S£AVICE C,t,RO
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Packet Radio
without a

Packet Radio TNC

AA

TWO TNC's in your IBM® PC!
A A A A A

A

~DRSI HAM-COM June 3. 4. 5 Dallas-Ft. Worth

Digital Radio Systems, Inc.
2065 Range Rd. A Clearwater, FL 34625 A (813) 461-0204

The PC*Packet Adapter gives you two independent
packet radio TNC's on one short PC plug-in card. Its
on-board 1200 baud modem connects directly to
your VHF/ UHFradio. Add DR51's HF*Modem with
internal tuning indicator and you have
another TNC in your Pc. Our AX.25
software package includes simultaneous
dual-port operation. multiconnect on
both ports and cross-band digipeating.
Introductory price for the PC*Packet
Adapter is $119.95 until July 1. The
HF*Modem is $59.95. Call today.
get on the air tomorrow!

CIRCLE 239 ON READER SERVICE CAIID

A National Publication For The Buying And Selling Of Electronic EqUipment
CIRCLE 296 ON RE"'DER SERVICE CARD



" A duplex digipeeter can operate
on two meters outside the standard

repeater subbands. "

Latest in Digital Hamming

A Few Caveats

Don't try to use the COR in an
existing repeater receiver to key
the transmitter. The squelch in
most receivers is too slow to work
effectively and it cannot dittererm
ale between a voice and a data
signal. The duplex digipeater
must pass only data to be eligible
for operation outside the repeater
subbands.

Don't try to key the transmit
ter by keying the audiO and 0s

cmatoe stages of the transmitter
(this is how most repeater trans
mitters are keyed) . The transme
ter needs to key up more quickly
than most of these stages can ac
commodate.

Use a Bell 202T modem thai

multiplier stage to ground turning
the multiplier on. This anows RF to
pass from the multiplier to the
amplification stages in the trans
mitter (our transm iner keys in
about live microseconds). The
data is detected by the demod
ulator in the modem and passed
10 the modulator through the
jumper between pins 2 and 3 of
the RS-232 connector. The regen
erated tones now modulate the
transmitter.

So far this techn ique has
worked very well. The keyup delay
is only 8 msec-essenlially the
time it takes the modem to detect
carrier. Since the modem does a
very good job at differentiating be
tween noise, voice , and valid
data. it's almost impossible to get
the duplex digipeater to falsely
key up. The duplex digipeater re
mains keyed unm the signal goes
away. (One can always add a
watchdog timer that will unkey the
transmitter after some period of
time , say a minute. should some
one's TNC stay on the air too
long ,)

Since the duplex digipealer has
no IDer of ils own, oneofthe TNCs
on the frequency should broad
cast an ID packet for it at teast
every 10 minutes. This should
keep everybody happy and every
thing legal.

Figure 1.

lo,oo33...F
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.,
'0'
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transmitter so all stages are pew
ereo all the time. In order to key
and unkey the transmitter rapidl y,
one of the intermediate stages in
the transmitter needs to be keyed.
Since the amplification and multi
puceuon stages 01most FM trans
mi tters operate c ress-c . the
transminer is stable and quiet with
no drive. I modified the last multi
plier stage so its emi tter is keyed
by a small keying transistor. which
is turned on (keyed down) by the
application of a positive voltage.
Be sure to use plenty of bias on
the emitter of the keyed stage 10

ensure its continued stability. See
Figure 3.

In 8 Nutshell

A received signal is amplified
and buffered by the buffer amplifi
er and presented to the demodu
lator in the modem. Only a valid
data signal activates the data car
rier detect (DCD) line. The DCD
line turns on the keying transistor.
which pulls the emitter of the last

tones. The modem output goes to
the transmitter input AFTER all
signat processing stages. The
modem signal MUST enter the
transmitter as close to the modu
lator as possible. Be sure to by
pass all microphone preamp. lim
iter . and low-pass filtering circuits
in the transmitter. Usually the
wiper of the deviation control is a
good ptace to inject the signal
(See Figure 2). Adjust the modem
output tevel so the 2200 Hz high
lone produces exactly 3 kHz devi
ation.

The transmitter requires one
special modification in order for it
to key very rapidly and still provide
good signal stability. Wire the

Signal Flow

It's imperative to have the du
plex digipeater key and unkey
very rapidly in response to pack
ets at the input. The duplex digi
pester output alerts all other users

Rixon found at a hamfest for about
$40. This turned out to be a very
good performer. because its carri
er detect circuitry doesn't trigger
on voice signals. Only a valid Bell
202 carrier causes the carrier de
tect to assert. This is very impor
tant. because the carrier detect
signal olthe modem is used to key
the transmitter.

The transmitter is the transmit
ter secucn from a Midland 13-509
but just about any NBFM transmit
ter will do. As in the case of the
receiver. a transmitter designed
for repeater service is probably
the best choice. Be sure to have
lull schematics lor the transmitter
lor slight modifications to ready it
lor duplex digipeater operatiOn.

Hard ware Selection

to activity on the channel and to
stand by unt il the channel goes
clear. This is what carrier sense
multiple access (CSMA) is all
about. In order for this to work, the
duplex digipeater needs to key up
the transmi tter as soon as a valid
data carrier is detected by the
modem. The lollowing diagrams

There are lour major pieces of and directions should help.
the duplex digipeater: the duplex- The incoming signal goes di-
er, the receiver. the modem, and reclly from the detector in the re-
the transmitter. The deplexer is cerver. The receiver's squelch
any standard dUplexer used lor and COR (if it is a repeater rece;v-
normal repeater operation . Our er)areNOTused. Thesignalfrom
group has been quite satislied the detector travels to the buffer
with the performance of a WA- amplifier shOwn in Figure 1. Buffer
COM four-cavity duplexer. adjustment consists of applying a

The receiver is any NBFM re- 5kHz deviation, 2200Hz modular-
ceiver. The group uses a Midland ed signal to the receiver. and ad-
13-509. but just about any receiv- justing R2 to provide a o.n Vrms
er should ec. A receiver designed (0 dBm) signal at the buffer out-
for repeater service is a better put.
choice due to the higher quality The buffer output goes to the
and wider environmental toter- input ct the BeII202T modem. The
ancedesignedintothesedevices. data output of the modem is

The group's modem is a Bell icccec back to the data input 01
202T took-alike produced by the modem, regenerating the
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Brian Lloyd WB6RON
19200 Tilford Way
Germantown MD 20874

Bu ilding a Duplex Digipeater

I promised some lime ago to
present details 01 the duplex
digipeater Ihat our group uses in
the Washington DC area. It's a
simple device that requires little
hardware and no software .

The lirst step in constructing a
duplex digipeater is to choose a
frequency and a site . The group
chose the frequency pair on 220
MHz to conform wilh standard
voice repeater operations. Le. fre
quency and split . The group's ini
tial duplex digipeater had the fre
quency assigned and coordinated
by The Mid-Allanlic Repeater
Council (TMARC) as if it were a
voice repeater.

Since that time. there have
been changes in Pan 97 of the
FCC regulations that differentiate
between digital communication
devices and ordinary repeaters.
It's now permissible to construct a
duplex digipeater and operate it in
any portion of the amateur radio
spectrum above 50 MHz where
the emission mode is legal, pro
vided the transmissions use the
AX.25 protocol. This means a du
plex d igipeater can operate on
two meters outside the standard
repeater subba nds 01 144.5
145.5 and 146- 148. Our group
has two new duplex digipeaters
under construction thai have in
puts in the range of 145.6-1 45.7
and outputs in the range of 145.0
145.1 , using the standard 600
kHz split.
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does not falsely trigger on voice Of

noise. For this reason, neither the
221 1 PLL nor the 7910 world
modem chips used in most TNCs
are suitable. The 2211 will not re
ject voice and the 7910 will assert
DCD for any signal , even noise.

Go build one! Find out what
packet radio is like when everyone
in your area can "hear" everyone
else. Just be sure to remind users
to turn on the duplex switch on
their radios prior to attempting
connections to the ir neighbors di
reclly (no digipeater specification
required).

Backbones

One of the biggest problems
facing amateur packet radio is
how to build long-haul networks
that pass data efficiently without
losing it. Digipeaters were not
very useful for const ructing long
haul backbones. Packet loss rates
rendered them useless for more
than one or two hops. The prolifer
ation of NET/ROM and bulletin
boards was an attempt to solve
this problem . Bulletin boards act
as store-and-forward devices and
NET/ROM added link-layer ac
know ledgment s (hop-by-hop
ACKs) in an attempt to make each
link appear to be more reliable.
This improved things somewhat
but didn't solve the problem. It just
made it less visible. The real solu
tion is to make the links truly reli
able.

The measure of link reliability is
its packet loss rate . A reliable link
doesn't lose packets. Packets are
lost for two major reasons: poor
link implementat ion and cotu
srcns . The reliability of a link can
be improved by properly adjusting
the modems, radios, and anten
nas to ensure that transmitted
packets will be received with a
very low probabili ty of error , Coll i
sions can be avoided by ensuring
that only one transmitter uses the
frequency.

The first suggestion, proper in
stallation and adjustment of the
hardware , seems straightforward
but the second suggestion, that of
having a single transmitter to a
frequency, seems rather unusual.
How can there be a network with

only one transmitter to a frequen
cy? The key to this issue is proper
network topology . It requires
some rethinking about packet ra
dio based networks.

Collision-Free Network

Phil Karn KA9Q wrote a very
interesting paper for the ARRL 6th
Compu ter Network ing Confer
ence entitled " A High Perform
ance, Collision-Free Packet Radio
Network." The interesting thing
about Phil's paper is that the
concepts presented therein apply
to any radio-based network
regardless of networking proto
col! These concepts will work for
TEX-Net , NET/ROM, TCPflP ,
ROSE (COSI), or even plain vanil
la AX.25 with digipeaters. A net
work based on Phil's ideas, in ad
dition to being collision-free, is
also inherently full duplex! Here is
a general description of how a net
work based on Phil's ideas would
work.

Every node in the network has
one and only one transmi tter. That
transmitter operates on a frequen
cy assigned to only it for a region.
Each of the adjacent network
nodes has a dedicated receiver
and posstbiy an antenna to listen
to that frequency. This means that
each node in the network has one
transmitter on its own frequency
and one or more receivers each
tuned to the transmit frequency of
the adjacent network nodes . The
transmitters snouio probably use
omnidirectional antennas and the
receivers should use directional
antennas to increase link signal
margin and reduce interference
from undesired signals.

To make the network easier and
less expensive to implement the
transmitters at adjacent nodes
should probably operate on differ
ent amateur bands. This reduces
or eliminates the need for cavities
or duplexers at a site .

Do not discount 6m and 2m as
link bands. Users can transmit
signals up to 20·kH2 wide on
these two bands. The 220 and 430
MH2 bands allow signals up to
100 kHz wide . For bands above
450 MHz, the signals can be as
wide as the band itself. Based on

these bandwidths , speeds of
9,600 bauds (6m and 2m), 56,000
bauds (220 MHz and 430 MHZ),
and 10 Megabauds (902 MHz and
up) are possib le.

The packet switch hardware at
each node must handle multiple
receivers and a single transmitter.
Currently the KA9Q TCPIIP net
working code supports this topol
ogy and , with only a slight modifi
cation, the multiport digipeater
and NET/ROM code could also.
Imagine a network where eigh t
digipeater hops are considered
normal and acceptable with negli
gible packet loss rates!

Users should have access to
the network on a separate band
from backbone l in ks. This is
whe re the duplex digipeater
comes in. Local users commu ni
cate with one another through the
duplex digipeater. Should some
one wish to communicate with an
other user reachable only through
the network , the packets are
switched off the LAN and onto the
backbone . When the packet final
ly arrives at the destination LAN, it
is switched to the duplex dig i
peater and then delivered to the
destination.

Our group is constructing a net
work that uses duplex digipeaters
to define and support the LANs
and has a collision-free backbone
to lie the duplex digipeaters to
gether into a single network. The
network node switches will sup
port NET/ROM, TCP/I P , and
AX.25 digipeate r connections.
Users will have their choice of net-

working protocols all with a very
high probability of packet deliv
ery. I will keep the readers posted
on this progress.

NET/ROM Update

There are two significant devel
opments of interest to the NETI
ROM users. First, the Northern
Germany Packet Group has writ
ten a NET/AOM repl acement
package and placed it into the
public domain. This package is
fully compatible with NET/ROM
version 1.3, but has no encrypted
causrcne. The software is in the
public domain and is avaitable in
either source ('C ' plus a tiny bit of
assembler) and/or object code for
mal. Those interested in informa
tion or a copy of the software
should contacl:

Michael Roehner DC40X
Hans Georg Giese DF2AU
Hinter dem Berge 5
03300 Braunschweig, FAG
There is also a new version of

the KA9Q TCPfl P code that is
NETfROM compatible, This code
permits a TCPIIP station to be part
01 a NETfROM network, passing
both AX.25 and TCP/IP traffic
over the same link at the same
time. This code doesn 't support
end-user NET/ROM access (Le., it
does not allow connections with
an ordinary TNC), but it's ideal for
a backbone packet switch with re
stricted backbone access. A vote
of thanks and a hearty " welt
done" go out to Dan Frank W9NK
for tnts addition to the KA9Q TCPf
IP net package. III



Amateur Radio Teletype

Hum"r 21 on your Feedback CIIrd

RTTYLOOP

Marc LeaWlY 1.40 WA3AJR
Jenny Lane
Pikesville 1.4021208

Teleprinter Machines
This mont h 's ATTY loop

column takes a look at the models
the Teletype Corporation pro
duced. AUhough other compa
nies , notably Kleinschmidt , have
produced teleprinter mach ines,
those lrom the Teletype Corpora
tion have the widest circulation in
the amateur ATTY community.

Baudot/Murray Machines

First on the list is the Model 12.
This ancient boat anchor allowed
many an amateur to use ATTY in
the ear1y days. With six magnets
in the typing unit. each requiring
300 rnA 01 current, it generaled
more electrical rotse rather than
mechanical rctse. (the latter still
being considerable). This is a ma
chine lor masochists.

The Model 14 series are strip
printers and tape punches.The
tape versions of this series are
common ly co mb ined wit h the
Model 15 into a Model 19. More on
those in a paragraph or so.

The Model 15 is the " standard"
i l ever there wa s one. This
machine comes immediately to
mind when someone ment ions
" Teletype. " This sturdy page
printer runs on a SO-mA loop sup.
ply, and will stand up to use day in
and day out. longer than an arne
leur will want to run it .

The Model 19 is equivalent to a
Model 15 on a table with a Model
14 tape punch. (WhO knows why
it's not called the Model 29?) Irs
the torerunner 01 today's " ASA"
(Automatic Send-Aeceive) sets.
The Model 19 is still in service at
many installations.

The Modet 26 is a machine de
signed lor light duty. This ma
chine is remarkable lor moving
the paper past the type head, like
a typewriter, rather than the other
way around as most modern print
ers do. This is a transitional ma
Chine. It has an early daisy-wheel
pr inting dev ice . There aren 't
many 01 the Model 26s around
any more.

The Mode l 28 was the first
machine to break into the mod
ern ATTY era . With multiple
gears to run 50, 75, or 100 wpm,
it was the window in to high
speed ATTY. There are many

01these babies still in use.
The Model31A is a strip printert

This 2O-pounder was designed for
" portable" use, within the defini
tion of portable in the late 19605.1
have not seen or knOwn anyone
who has this specimen.

The Model 32 is a modern five
level teleprinter, which may as
well be the ultimate machine. It's
the Baudot version of the Model
33 , a fami liar machine to the
ASCII crowd.

ASCII Machines

The Model 33 is the standard in
ASCI1 teleprinters. This modern
teleprinter has many versions.
Use the " Call Control Unit ,"
which is on the right plate of the
machine, as a key to learn what
the machine is wired lor .

The Modet 35 is the ASCII
version 01 the Model 28. Even
though this is an ASCII machine,
many of the internal pans are the
same as the Model 28, and inter
changeable. Note that although
the selector magnets in the Model
35 have a rather high current de
mand (500 rnA), an internal selec
tor magnet driver takes care 01 the
interfacing. The Model 35 tends to
be the heavier-duty version 01 the
Model 33.

Thanks to the people who
olfered in formation on various
machines , especially Bob
Aoehrig K9EUI , R. Lee Hagan
K40ZQ, Doug Aeed , and Tom
KA4AKT (via CompuServe).

wwv
I mentioned WWV two months

ago and wondered if decoding the
encoded information was possi
ble. Well, Bob K9EUI also passes
along the tntormattcn that the
National Bureau 01 Standards
publ ishes a guide to the WWV
ti me-code format. WWV and
WWVH use the same lormat, and
WWVB uses a somewhat different
formal. The WWV format is a one
pulse per second code on a 100
Hz subcarrier. tt's a binary format
and it gives the minute, hour, and
day of the year. The length of the
burst of the subcarrier determines
the binary value of each bit. Those
interested in this information
should write for NBS Specia l
Publication Number 432, NBS
Time and Frequency Dissemina
tion Services. Send your request
to the Time and Frequency Divi-

sicn, National Bureau 01 Stan
dards, Boulder, Colorado 80302.

PCRTTY

Bill Kantz WD2AEV sent in a
query via CompuServe. Bill has a
copy of a RTTY program lor
PClones called BAUOOTC.EXE.
He said that the dOCS with the
program claim to have source
code available, but he can' t find it
anywhere. He's looking around
lor lntc rmettc n on ATTY lor
the PC.

Well , there are qu ite a few
public domain programs for the
PClones. One I have looked at is
available on CompuServe 's
H a m Net f or down loading .
RTTY.EXE was written by Perry
Taylor W0SE, and T.L. Vinson
W0NW. It seems to be a rather
full-featured program, with se
lectable speeds , modes , disk
access, and the like. Free lor the
taking and that may be hard to
beat. The reader might make note
also of W0KU, a net user, who
also asked about PClone RTTY
via the Delphi information system.

KB8BMN sent along a Delphi
Mail message, wondering about
slow scan programs for the CoCo.
Wett, the first one that comes to
mind is Many GOOdman's lamous
WEFAX program. It's a trensrmt
ting version and is available on
Delphi for downloading. This may
be just the ticket for the ham whO
wants to try SSTV on a shoestring ,
Hardware solutions are around as
well, of course, with the AEA PK
232 described here a while back,
leads the pack. The cost 01 the
AEA PK-232 may be more money
than one is willing to plunk down
to try something out .

CoCo Instructions

Several hams have received a
copy 01 January's RTTY program
for the CoCo on tape and have
asked lor more soecmc informa
tion on how to use the program.
The tape will have two programs
on it. First of all, there are three
CSAVEs of RTTY.BAS. This is
the driver program for the ATTY
routines, and will be the program
to run first to get the thing started.
So, CLOAD RnY into the com
puter, then CSAVE AnY onto a
new tape only once. Now, put
the tape back in and ClOAD
MAKEATTY. The MAKEATTY
program is a BASIC program that
will create a bi nary program,
usually called RnY.BIN. This is
the " gut" of the program.

Ther e fo r e , after loading
MAKERTTY, put the new tape
back into the recorder, position

it right alter the RTT Y.BAS
program . Push the REC OAD
buttons and type RUN. The com
puter must know the amateur is
working from a ceeeerte. It will
save ATTY.BIN right after the
BASIC loader.

Now, rewind the new tape and
tum the computer off lor a lew
seconds to reset. Po1 the new tape
in, press PLAY, and type ClOAD
ATTY. When the BASIC program
is loaded, AUN it, and the ccmoot
er will load the binary roo1ine and
start the ball rolling. Okay? Is that
clear enough? let me know.

Odds and Ends

Jim W. Pook is a Canadian
friend who would like to monitor
RTTY on his Apple II-gs. We have
covered Apple software before,
and I have sent Jim a list 01what I
know about that software. But ,
with the enhanced capabilities of
the It-gs, I would think that there
should be some new and excit ing
programs on the market.

Manuals and books are the
object 01 Robert E. Becker ' s
search for RTTY information. On
the market, the current informa
tion is precious and very little , be
sides what I've talked aboo1 here
in the column. I like to think that
ATTY loop remains one 01 the
most current sources of ATTY and
ham-computer information. While
there isn' t a " book" otRnY loop
columns, back issues are avail
able from little old me. Send me a
self-addressed, stamped envel
ope and I will send an index of this
column dati ng back more than
ten years.

Input from readers has been
heavy this month, by mail and
computer. let me hear from you!
Send letters to the above address,
with a self-addressed, stamped
envelope for personal replies, or
Email vi a CompuServe (ppn
75036,2501) or Delphi (username
MARCWA3AJA). I always look
forward to heari ng from the
amateurs.

Some of the most exciting hard
ware and software items have
tickled my interest lately, and they
will show up here in ATTY Loop.
Not only that, but as I write, the
Greater Baltimore Hemboree and
Computerteat is on the horizon
with good ies galore to liII next
month's column. How can that be
missed?

Check that subscription label
on the wrapper 01 73 right now,
befo re it gets thrown out, and
make sure it hasn't run 001. The
last thing you want to do is miss
next month's RnY Loop!1iII
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Number 22 on your Feedback n rd

ABOVE AND BEYOND
VHF and UHF Operation

Tune-up

First make sure the 8-voll bus
functions correctly. Do this before
connecting any 01 the collecto rs
trcm TRt through TR5.

Next, determine the operating
bias. Monitor the collector current
of each device with a milliamme
ter when testing the resistors
marked "SOT." Ilound a value of
390-4700 yields the desired col
lector current on each stage. The
range is not critical. lithe manual
specifies 10-12mA, for ellample,
anywhere from 8to 15mA will do.

leads from TR4to the backplane,
but it had no apparent adverse ef
fect.)

Create the regulated 8-volt bus
by strapping 1122 wire between
each of the insulated feedthrough
capacitors . Again , enlarge the
too-narrow holes with a hand drill.
Install the feedthroughS with the
solder flange on the backplane
side and uux each flange com
pletely to make a well-grounded
and mechanically secure connec
tion. I used uninsulaled wire for
the bus, but any type will suffice.

Th e DC vo llage re gu la tor
mounts to the backplane. Apply a
small coaling of silicon grease
(not included) since the regulator
gets plenty warm during use !
Bend the leads carefully to make
sure the flange lines up with the
screw hole punched in the board,
and fasten securely. The DC relay
fits nicely into its prEKlrilted holes.

The remaining components are
easy to install. Most of them go on
the top of the PC board. Col the
leads as shon as possible to keep
a low profile when installing the
diode bias networks. Watch the
resistor markings! I mistakenly in
stalled 1000 types where 100 re
sistors were called for and vice
versa. This made things quite
eliciting on initial power-up.

ground end of each etched induc
tor. I missed a few the first time,
which adversely affected the
unit's performance. LMW sup
plies strings of tiny pins to push
through the holes and solder.
They often don't lit without extra
drilling, so use cut-oflleads from
components instead. Form these
into a tight " U" shape and insert
lhem into the board. After solder
ing , clip the leads flush to the
board.

The trimmers are also tricky.
The tiny leads at the head 01 the
trimmer need to pass through the
PC board to solder on the back
plane. Pull them as tight as possl
blewhile holding the trimmer flush
to the top of the PC board, and
apply solder to make a smooth
flux. Clip the excess leads as
close to the board as possible.
The trimmer bodies are made of a
gold aHoy and solder quite easily
to the circuit traces. Use a Iow
wattage iron (40 watts is plenty)
and tin them slightly before flulling
the solder to the trimmer body.

There are plenty of small Chip
capacitors-cautiously solder
them to the designated points.
These devices are susceptible
10 high heat , so j us t lightly
lIUll solder over the ends. DON'T
APPLY HEAT OIRECTLY FROM
THE SOLDERING IRON!! There
are only enough chips to make the
kit work. Replacements have to be
ordered from Down East.

Install the transistors last. LMW
instructs the builder to pass the
emi tte r leads fo r T R 1- TR3
through the mounting holes and
solder them to the backplane for
the lowest impedance ground.
Since the holes aren ' t large
enough, enlarge them with a hand
drill.

TA4, TA5 and TA6 solder en
tirety 10 the top of the board. (I
mistakenly soldered the eminer

stage. Tuning here is critical, both
to suppress the unwanted 2160
MHz LO signal and peak the de
sired 2304-MHz miller product.

This stage is followed by live
Class-A stages that run straight
through at 2304 MHz and develop
about 4-5 dB each. TR2 to TR5
are also NEC 85637 bipolar
devices. TR6 is a Phillips BLU9S
stage that develops 400-500 mW
output maximum. All stages ell
cept TA6 run at S volts derived
lrom a regulated bus line. TA6 rs a
more conventional ra-ven stage,
and takes its power directly from
the ta.a-vcn input.

Construct ion

The assembly is quite tricky
check work often against the
schematic. Of all the pictorial eta
gram!; in the kit, this is by far the
hardest to read. The importer, Bill
Olsen of Down East Microwave,
plans to have some 01 diagrams
redrawn to alleviate this problem.

Perhaps the trickiest area of the
board are around the driver and
final stages. Here, the builder
must carefully solder coils, resis
tors and diodes in a tiny area. For
example, the pictorial does not
show a 470 V.W resistor from the
base of TR5 to its associated
choke, bul the schemat ic does.
Furthermore, placing the resistor
with minimum lead length and at
taching the choke (1 tu rn of wire
with 4mm inside diameter) pre
sents quite a challenge! I cut the
leads down so far they were virtu
ally non-existent and stood the re
sistor on end, making the shortest
possible connection to the cnoke.

Also make sure to solder ALL
the plated-through holes around
the PC board, especially at the

Overview

Figure 1 shows the the transmit
miller board. This is the most intri
cate stage to assemble and per
haps the trickiest to align! The
somewhat obscure pictorial dia
gram doesn't help matters. The
schematic is correct and the final
word on parts placement.

The design is quite simple.
1#MHz drive is injected through
a large resistive pad that allows up
to a to-wert signal level. A 1000
potentiometer adjusts the saturat
ed drive. This output is connected
to a diode miller stage. A pair of
HP2835 diodes function as a ring
mixer stage, but there is not a lot
of conversion gain. Due to this,
the 144-MHz dr ive needed for
saturated output is typically 1- 2
wails. This level is ea sily ob
tainable.

The ULO board has more than
adequate output at 1080 MHz
(see last month), delivering be
tween 40 and 50 mW across 500.
This signal is injected into TR1, an
NEC 85637 bipolar device func
tioning as a doubler stage. Gain is
about 3-4 dB and the output at
2160 MHz is fed to the ring miller

Pere Purman KT2B
3353 Fieldstone Dr.
Doylestown PA 18901

TX MIXER BOARD
FOR LMW 2304

•Last month's column covered
the Universal Local Oscillator
(ULO), Receive Mixer , and IF
Amplifier sections of the LMW
2304-MHz transverter kit. Th is
column details the Transmit Mixer
board construction, as well as the
completed chassis and on-air per
formance.

Photo A. The completecl tscm trsnsvener.
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Photo B. Interior view of the transverrer.



'" 27R' SV 'SV

J ' SV
FIT SOT

O.Oljol Fr SOT
II F/~ 1 FITl o.0 1

l"F0.

J
+1 3.8 V

IN4148

r O.
OIJo1 f

0' I O
.O'...

F liN CONu.el

IN 41 4 8 WI TH I 150R 'OR
I. 51( 27R 8LU9 9

,.......- TP6

'OR
..............-TP5 :f' leoRFe RFe

r' r'RFe RFe

!O/P2320MH r
e.

47R

'A' TR'
85637 VCl7

Figure 1. The schematic tor the LMW2304 13cm transverter TX mixer board.

1-800-255-7020
CA 81 8 888-4927

ORION HI·TECH
P,O, Box 8771 ,
Calabasas, CA.
9 1302

Constructed of high quahty
aluminum with galvinized
steel bracing supports. Over
20 sq . ft. of antennas'
Guying is recurred.

CIRCLE 1117 ON ItEAD£Jt SEItVIC£ CAItO

The feeling of working that first
contact on 2304 after bUilding the
kit is unmatched! Those who want
to take a plunge on t acm should
give this LMW kit a try ,l iii

"r cntsu scc-sertes re lays are
available from Transverters Un
limited. PO Box 6286, Station A,
Toronto, ONT Canada MSW l P3,
(416) 759-5562.

lLMW Transverters are available
as kits or assembled from Down
East Microwave, Box 2310 RD #1,
Troy ME 04987, (207) 948-3741 .

€~
e-...DtIlgrI Co..,bd.

ROOF TOWERSI
A size to f it your needs

CA18 6 ft. $139.00
CA30 10 ft. $239.00
CA45 l SII. $349.00
BEAAING $ 39.00
(ptices do no( incIucIe $hipping)

.on
CR·30

IllUST

Tohtsu 500-series relays' with N
connectors are prObably better
choices. These use 13.8 volts in
stead of the 28 volts needed for
the Teledyne.'

Operation

The completed transverter was
barely ready for the January VHF
Sweepstakes. With the barefoot
JOOmW output into a Down East
Microwave 4S-element loop yagi
atop my roof tower. I gathered 11
contacts in 2 grid squares-not
bad at all! N2SB in southern New
Jersey, a ao-mue path away, was
my most distant contact, Most
contacts were on CW,
with a scaueri.,g on
SSB.

Conclusions

T he L M W 230 4
Transverter kit is an
inexpensive way to
get a signal on 13 cen
timeters . but I don't
recommend it IOf the
inexperienced build
er. Those whO know
their way around mi
crowave circu it ry ,
however. shOuld lind
it a snap to assemble
and align. All of the
boards, especially the
ULO. are well engi
neered . The importer
quickly corrected, at
no cost , the prob
lem of missing parts
and obscure docu 
mentation.

Finat Assembly

The trUly lun part is stuffi ng ev
erything into a chassis! LMW
makes a nice housing for the kit
that allows space lor the accesso
ry z-wen amplifier. Photo A snows
the completed unit with lront pan
el controls lor POWER and TRANS

MIT , Aed and green l am p s
respectively indicate the status of
these swilches. A small Calectro
milliammeter monitors final col 
lector current and also displays
relative output when the final
board is installed.

There are separate connectors
for 2304 AX in. 2304 TX out , 144

TR, and DC control and power. I
erose the standard 5-pin chassis
connector used by Microwave
Modules. It's easily found in parts
stores and the connectors are
quite reliable. ~ surplus Teledyne
relay with SMA connectors lakes
care of antenna switching , but the

Boonton 92 with 2W SOO Ioad
not very accurate at 2304, butSOO
nonetheless.

Use Ihe above scheme to tweak
the ring mixer and suppress the
2160-MHz LO signal. Apply power
to the board and increase the
Boon ton 92's sensitivity until a
signal is present. This is the LO
signal. When I readjusted tne t rlrn
mers, it dropped almost 10 dB,
after which 144 MHz was re-inject
ed and TR2 repeaked. The manu
al claims 3S dB of LO rejection at
SOOmW output. With 300mW out
put, there was an adequate 40 dB
01 rejection.

Once the bias has been estab
lished lor each stage, set up the
ring mixer. This is a tcuqh jOb
without a spectrum analyzer or RF
probe! Dave Mascaro WA3JUF
checked out mine with a analyzer
probe, which he also used to
roughly al ign all the gain stages. A
spectrum analyze r, however, isn 't
a must. The builder can still peak
up the mixer and gain stages by
using an RF probe or absorption
wevemeter. both of which are
readily found as surplus.

Set the trimmers on TA 1 lor
maximum output by following the
p ictoria l and Checki ng with a
probe. Next, connect the probe to
each stage and adjust lor maxi
mum output while monitoring col
lector current. Each stage should
have output peaks at minimum
current values. Dis t inguish
bet ween th e LO outpu t and
2304-MHz composite signal by
momentari ly culling the 144-MHz
drive . The output should drop
off completely. If this does not
occur. the LO output has been
peaked instead 01 tne 2304-MHz
signal. In this case. retune the ring
mixer , II the output does drop
off, the correct signal is present.
Continue alignment as before .

Use a good 500 load 10 tune
TR6 and carefully monitor collec
tor current. AlthOugh the manual
claims thai loomA will be Ihe
peak value. the stage can go into
oscillation and considerably ex
ceed that value! The final align
ment of my unit yielded 65-7SmA
with the drive saturated . I used a
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HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC-4G 70Cm ATV
Downconverter
Now only $99
Delivered UPS surface III
in coot. USA • '" '-"

• See live action color & sound like broadcast TV
• Many areas have ATV Repeaters (call us Of see the

87188 ARRl Repeater Directory pg. 328 for your area)

• Most AlVers use home cameras and VCRs to
show the shack, projects, home video tapes,
public service events like parades, races, etc.

• Some repeaters also have weather radar, Space
Shultle video, BBS, & computer video

It's easy to starl watching. 70cm antenna, a TVC-4G
and any TV set tuned 10 ch2. 3 or 4. Our TVC·4G tunes
the whole 420-450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & lested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting , we have
transmitters, transceivers, antennas, and all your AN
needs for the 70, 33 & 23cm bands.
Hams, Call or Write for our full catalog of AN gearl

(818) 447-4565 m-f Slm-5:30pmpst. arc. =
P.C. ELECTRONICS Tom(W~RC;;
2522 Paxs on In Arc adia CA 91006 MIrYIM (W86YSS)

AEA
10 METER

OR
6 METER

DXHANDY

Your Choice

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD~.~

TREVOSE, PA, 19047 re,,""
(215) 357-1400 ~s

HoursM,T,W·9-6 Th-F9-8 531,-9·3

ORDER TOLL FREE (800)426-2820
-
1

-

BUT A MAXCOM@GOEB

AROUND THE WORLD "'•••

III")(COIII

"

DOLLAR AND A GlUARTE
DOEBNT GO VERV FAR

THEBE DAVB•••••

SYSTEM #2 $499.00
MOTHERBOARD WI TH BIOS AND
ZERO K of RAM UPGRADABLE TO A
FULL 640K OF RAM. FLIP TOP CASE.
XT/AT LOOK ALIKE KEYBOARD. I SO
WATT POWER SUPPLY. DUAL DISK
DRIVE CARD WITH CABLES. ONE
FLOPPY DRIVE OS 00 360 K. A COLOR
GRAPHICS CARO WIT H RG8 ANO
COMPOSITE OUTPUT. (ALL YOU NEED
IS A MONITOR)

SNpI. ST·22S. 20 MHz _ _
. ""1<01 eerd ..._ wltII .,..1.... 101

SJ 19.00. 011.. , _ """ 2129188 . C<OII I ...
. ...lom. . ... . ySl_.

Special
OUTSTANDING PRICES

ON IBM XT'".
COMPATIBLE SYSTEMS!

SYSTEM #1 $299 .00
MOTHERBOARD WITH 810 5 AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP

~~ -, CASE. Xl/AT LOOK ALIKE KEY·
\~~~__;....-- BOARD 150 WATT POWER SUP.
\ PLY WITH ALL THE POWER

NEEDED TO RUN EXTRA DRIVES
n . IBM IS .. AEGIST£AE D TlU,D[_ OF AND CARDS.
INTE_T~~ss '''0 =1( 5 CORP

$1= hOG ~11OfO, PU"ASE NCl.UOE ' 0'10 OF 0I'l0(1'l FOA ~..
SO'" ' OG AJfO -..cll. ING C><&AGES,_. =N II2 ~. """':_ " 01 c..r..0 /.- ~ ... )
CJ' '' ·Dl · '' OI'lO(RS. ADO $7~ ''US F\.lf'OOS. ''"O'MGAH AESlDE 'lTS ,, ~• • ' .........
o.oo_ sau:s TAX.FOAflIf:E '~VE". Sl'lD22" ST..... OR SASE -........: ...~'..4)

HAL·TRONIX. INC. TE~:i~~~~ ~.TI- C'
P.O.BOXII01 0£PT. N HOURS """:':HAL"
12671 OIX.TOLEDO HWY Uoo-6 00 EST _S. HARQl..DC. NOWLAND

SOUTHGATE, "leH. 48HIS PHONE 313 28 1.7n3 W8ZXH

Ab.OllJlel~ no I lJm ng ",,'h . MAIlC OM .~.lem

S,mpl~ coooect , (1,a l ~O<II I,~uenc~ at>t1lal• .
t hat., '1.IV$f TA LK

•OVER 4000 MAXCOM STA TlONS WORLD WIDE
BOX 502. FT. LAUD.• FL 33302 3DIS-I5R7-1517R

•" u co" Is .. u g lsUUG t ..G.....k ....G h . _n.G by ....c•• [l.ctronlc • • Inc: .
THE BOTTOM LINE I " M A X C O M WORKS"

CIRCLE 115 Otl RU OER SERVICE CARD
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" MilliwaUing"

Here's the awaited milliwatt rig.
Jim WB2NGN sent this in to me,
saying the source was likely from
an issue of 73 from some years
back. It runs about 500 milliwatts
input, and is a very easy "rainy
day afternoon " project to build
and get running.

Although the schematic does
not show what freq uency the
transmitter covers, I'd say 40 me
ters . L1 is 17 turns #24 wire 1V4
inch diameter. L2 is 3 turns link.
Ct is adjusted for the best sound
ing CW tone and best keying. The
transistor can take up to 50 mA, so
it's best to heatsink it. Also, I have
found that the metal2N2222 gives
a bit more bite than the plastic
versions . Since the transistor
keys on and off by grounding the
emitter, use a low resistive keying
device. A straight key is fine. An
eiectronic-eever driven reed relay
is atso OK.

There is no PC board for this
project. Use perf-board or make
the small PC board.

The term " miUiwatt ing" is start
ing to replace the awkward
sounding phrase "OAPp." Run
ning less than half a watt really
makes the hair thin. This requires
the absolute best antenna system
possible, operating style, and ev
ery trick in the book, will be need
ed to catch a OSO.

One last word lor those milliwat
ters out there: "Success grows
from the soil of despair!" III

More Program
listings

Propagation
master Bob Brown
NM7M put togeth
er the " OA Pers
Basic Propagation
Tool Kit." This is
a handbook of
propagation hints
alone with several
small basic com
puter programs

Figure 1. An easy-Io-build rig thai runs aboul500mW in- listings. Each pro
put. A perfect project for a rainy day.

gram can stand
alone, or link together to become
a rather slick propagation pro
gram. The programs are written in
generic Microsoft basic, exe
cutable on almost any personal
computer.

The tool kit contains 45 pages of
text and comes in a 6 x 9 inch
book. Copies are available from
the ORP Candy Store, Bob Spidell
W6SKO, 45020 N. Camolin Ave.,
Lancaster, CA, 93534.

Ask for a flyer. The Candy store
sells many ORP goodies . (Don't
forget the SASE.)

PJIIM

DX chasers should keep an eye
out for this call. An expedition to
Saba Island, manned by 6M DX
Society members Mario Karcich
WB2CZB, Jim Holt N3AHI, and
John Laing W1EXC, has been
finalized for 7- 14JUly 1988.Oper
ation will be on all bands, 80
through 6, SSB and CW will be
used. Particular attention will be
paid to ORP operators. WB2CZB
will be actively soliciting OAP con
tacts . OSL via Mario K2MUB .
(SASEs, please!)

Field Day?

Those not looking for DX may
be too busy getting getting ready
fo r Field Day. This column
would've focussed on this event,
but no one responded to my call
for Field day items!

Field Event station W8NP did
something different last year. A
computer logging system kept
track of contacts. That setup
proved itself so well that we're go
ing to use it again this year. For
rest Hudspeth WA3FAE wrote it
and called it "TestLog." The pro
gram is in Microsoft Ouick Basic"
and runs on a IBM computer or
clone. It has very, very fast dupe
checking, error trapping. and er
ror correcting ability. VHF grid col
lectors can also use this program. .
The program will hold more than
2000 calls per band!

After going home from Field
Day, the contester can load the
program up on the home comput
er and batch-print the entire con
test while he bags some much
needed sleep.

Interested readers can get a
copy of the program directly from
Forrest for $20. This price in
cludes all the printer routines and
all the docs with which to run the
program. This could well be the
best $20 a contester ever spent.
Drop Forrest a letter at 5883
Woodbine Aoad, Woodbine, MD,
or leave a message on Compu
serve (#10 72126,1173)

AM
This is perhaps the oldest form

of voice communication . AM
phone had its heyday in the early
years of ham radio until the 1950s,
when SSB came into use. AM is
now experiencing a resurgence,
however, especially for local to
medium distance ragchewing, be
cause of the much more pleasant
and rea li stic sound than one
hears on SSB.

Many of the older radios sup
port AM. OAPers who can get
their hands on a old Viking, John
son, Elmac, or Heath DX-100, will
be on AM phone with style. Some
of the newer, high-tech imports al
so have AM operation, but they
just don't have the punch of the
old plate-modulated rigs .

It's true that AM is a high-power
mode. There aren 't many AM
ORPers. There was a lot of AM on
the ten meter band several years
ago with the use of converted CB
radios, and this can happen again
with the increasing solar flux. The
reader can buy back issues of 73
Magazine that contain modifica
tions for many different types of
CB radios. Amateur radio, how
ever, really needs a good band
plan for AM operation on the ten
meter band.

It should be possible to ampli
tude modulate an HW-8 by modu
lat ing the PA tran s istor . Any
ORPers want to try? It would bean
interesting experiment! A solid
state low-level modulator should
not be hard to build. Prospective
AMers looking for more info can
drop a letter to S.PAM. (Society
for Promotion of AM) F. A. Dunlap,
14113 Stoneshire, Houston, TX,
77060. Send an SASE.

Low Power Operation

diolmike gain for the best sound
ing audio. An oscilloscope takes
all the guesswork out of setting
the controls for the best audio.

Calling CO while using SSB on
OAP is usually a waste of time.
Tail-ending a OSO produces far
better results. This is the method I
use with very good resul ts. Don't
forget to check out the other
bands. Many times you can find
15 meters open and the OX run
ning but with few stations working
the band . Don't overlook the
Novice phone band. Ten meters
can support some really fine OX
openings without the need of
OAO (high power) .

Number 23 on your Feedback card

ssa
Working SSB whi le running

OAP can be most interesting. You
can find other OAPers running
phone on the 3985, 7285, 14285,
21385, and 28885 kHz. There is a
move within the Board of Direc
tors of the OAP AACI for a OAP
calling frequency for the Novice
ten meter phone bands. When the
board settles on a frequency, I'll
list it here.

Most important in phone opera
tion is clear, articulate speech.
Don't talk very fast. Adjust the au-

Packet ORP
Last month's column looked at

some of the digital modes of com
munications CAPers have at their
fingertips. This month's column
finishes up digital OAP with pack
et radio before moving on the
phone operation.

Packet radio is so far most at
home on the two meter FM band.
HF packet is not reliable enough
for most people 's tastes. I use a
TNC (terminal node controller)
and a two meter FM transceiver
running at two watts output. By
using the built-in digipeating ca
pabili ty of the TNC, a packeteer
can communicate across the
state using OAP power levels .
Small portable packet stations will
soon become the mainstay of
communications during emergen
cies. Solar energy can power
light-weight computers and
TNCs. Packet is still quite new,
but there are many good books
out on the Subject, such as The
Digital Novice' by Jim Grubbs
K9EI and The Packet Radio Hand
book by Jonathan Mayo KA3T.
Also check out the PacketTalk
column in this magazine.

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

PhoneQRP

As much fun as the digital mod
es can be, they almost always re
quire an interface between opera
tor and radio. Phone operation
requires much less-just the rig
and the mikel That of course rules
out the Heath HW-8 and the HW
9. Ten -Tee's Argosy and Arg
onaut are super on Single Side
Band (SSB), but there are also
many other fine SSB radios on the
market.
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S-COM Industries
p.o. Box 8921
Fort Collins, CO 80525
(303) 493-8316

WGE Center, Peterborough, NH 0 3458 800·722 ·7790

DEALERS
Sell 7SAmateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• If you carry 73 Amateur Radio it will increase
your store traffic-and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

• Increased store traffic means increased sales
for you . Hams will come into your store to
pick up the latest 73 and end up buying the
latest all -band , all-mode transceiver (or at
least a few feet of coax] ,

• 73 Amateur Radio guarantees each issue
you pay only for the copies that you sell. We
pay for a ll shipping .

For in formation on selling 73 Amateur Radio, call Peter
Mu rphy a t 800·72 2 ·7790 or write to 73 Amateur
Radio . WGE Center, Peterborough, NH 03458.

~!:JAmateur
I tJ. Radio

- QTMF Mut ing
- Control Receiver Port
- 65 control commands
. Programmable Command Strings
- OptiOflal Audio Delay
- Optionat Rack Cabinet

Factory·less,
jumper·less,
ROM·less programming.

- Easy to interface
- Polite IO'er
- Nonvolatile Memory
«Needs only 55 mA/12 V
- Adjustable Audio
-CMOS Microprocessor

With the new S-COM 5K Repeater
Controller, you 'll be able to configure your
repeater remotel y us ing DTMF
co mma nds . Only the 5K offers this
ca pability for just $189, wired and tested .

IIYTERFERENCE?

New Technology (patent pend ing) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio di rection finder. Simply plug into receiver's antenna
and extemer speaker jacks. Uses lour omnidirectional antennas. Low noise. high
sensitivity for weak Signal detection. Call or write for lull deta ils and prices.

rl DOPPLER SYSTEMS, INC. P.O. Box 31819 (602) 488-97SSt-' Phoenix. AZ 85046

Folded Broadbander ' Stoners
·Fu t To_ r Mount

Unique folded design shortens
and crwtes broad ",sonaocc .Full Legal Power

·No Cal'" or Coil>
in both bands. Length is 7r:J .Never Corrodes
for FB 1601l!O and 35' fo
FB BO/4O T roe ·Fully Insulated

· 00 r -Readyro Use
spe<;ifyCWorS~ FB '~, FB I' ' Coo.>; Peed
InIoSl'<o $59 .95 $69 .95 .Toug'
' ,I " ,e , ••I' "H . II ,.H

1971 N Oak Lane 1300 E AntennasWest
Provo UTIl4604-2138 (80 1) 374.l{1~4
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* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDe Operation* Security Monitoring

* Interference Location
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* Cable TV leaks
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COMMUNICATIONS

! ,,~::~~~:,

!_t'~:\...J

• The PI~lIal Novice
by Jim Grnbbs K9El

Your guide to the fascinating worlds of
comm unication that have just ope ned for
thousands o f amateur radio operators.
Now you can learn about everything
from Morse code to the latest in packet
rad io technology. $9.95

by
Jim Grubbs, K9fl

THE
DIGITAL NOVICE

• The Radio Amaleur's IIlcrowave
Communlcallons Handbook

by Dave Ingram K4TWJ
176 pages. 87 illustrations $18.95

• The CommOdore uam's Companion
by Jim Grubbs K9EI

160 pages of useful information on se
lecti ng a Commodore computer for the
bam shac k. where to find spec ialized
programs, the Commodore-pac ket con
nection. and more! $9.95

• lIasler HandbOok 01100 I Circulls-Solid-Siale Idlllon
by Kendall Webster Sessions

With this outstanding reference in hand. electronics hobbyists and
professionals will never have 10 search for schematics again . Com
pletely updated . the book is thoroughly indexed and all 1001 circuits
are clearly illustrated. 420 pages. $19.95 so ft cover or $28.95 hard
cover.
r------------ -- - ~ - - - - - - I

I Uncle wagne's Bookshell Order form I
I 0 The Pa('kel Radio Handbook . . , . . . . . . . . . . $14.'15 I
I 0 The Beginner', Handlxx' kof Amateur Radi" , $16.'15 I
I 0 DX Po.....er: Effe<: l i ~e Technique' for Radio Amateurs . $10.00 I
I DSecrel,of HamRadio DXing . " . . . . . . . . . . . ,$1295 I
I 0 The Pranical Haodbook of Amateur Radio FM & Repealers . . . . . . . .. $12.95 I
I 0 Tran, miller Hunling: Radio Direction Finding Simplified, ", .. $17.95 I
I 0 Tile Radio Amaleur' , M icmwa~e Communication' Handboo k $ 18,95 I
I 0 The Digilal Ko~ ice , , . . . . . . . ..... , $9.'15 I
I 0 The Commodore Ham·, Companion . . $'1.'15 1
I 0 Ma, ler Halkl boo l of lOll I Circuirs-c-Sof Cover . . . $1 'I. '15 I
I Hard Cover ", "" ., ", " $28.95 I
I Add SI .tH} for postage & handling I
I Toul Enclo' ed I
I I
I Please Print! I
I Name Ca ll 1
I I
I Address I

I City State Zip I

I 0 AE 0 MC 0 VISA 0 Check/Money Order I
I ICard 1/ Exp. Dale _

: Mail y"ur ordcr III 73 ~tagaline, WGE eenler . Pelerborllul(h:'liH 03458 :
Alln: Uncle WameL ~ ~

• Semis 01 Ham Radio OXln~
from Dave Ingram K4TWJ

(Hard Cover only) 176 pages . 102 illus
trations $12.95

1........... '. H._ of

AMATEUR
RADIO

• The Be~lnner's Handbook 01 Amaleur RadIO- 2ud (dIllon
b)' Clay Laster

Combines theory and practice in an
easy-to-u nderstand format , and pro
vides info rmation for choosing and in
stalling radio receivers and transmitters,
antennas, transmission lines. and test
equipme nt. 400 pages , 291 illustra
tio ns $16.95

• The paCkel Radio HandbOOk
by Jonathan L. Mayo KR3T

'" . . .an exce llent piece of work. We ll
worth read ing for both the expe rienced
and the new packctccr . . .the definitive
guide to amateur packet operat ion. "
- Gwyn Reedy WIBEL Only $14.95

A w right, a 'ready! NO W, the popular electronics and amateur radio
books you've been hounding poor old Uncle Wayne for are here!
Now you can build up your hamshack library with these sof t-cover
favorites . . .

• OX Power:
lIIeelive TeChniques
lor Radio Amaleurs

by Eugene B. Tilton K5RSG
256 pages . 10 illustrations $10.00

• Transmilier uunlln~: Radio
Plreellou flndln~ Slmplilied

by Joseph D. Moell KOOV
and Thomas N. Curlee WB6UZZ

336 pages . 248 illust rat ions $17.95

• The Pracllcal HandbOOk 01 Amaleur Radio fll i
Repealers

by Bill Pasternak WA61TFwith Mike Morris WA6ILQ,
Technical Advisor 532 pages . 337 illustrat ions Only $12 .95



View On Video Processing

Num~rUon yourFeedba;ek Q rd

WEATHERSATS

Or. Ralph Taggart WB800T
602 $ . Jefferson
Mason Mf 48854

This month's column deals with
quite literally the " big picture"
the whole earth to be precise. Fol
lowing the US and Soviet polar
orbiters is a way to get a very de
tailed view of the weather in the
reader's part 01the cont inent, but
it tans far short 01 viewing the
whole earth from space. The sat
chaser can greatly enhance that
view by ackling WEFAX capability
to his station.

Worthwhile Investment

Although early WEFAX experi
ments involving image relay via
geostationary satelli tes were be
gun in the early 70s using VHF
transmissions, all current WEFAX
activity is now conducted on 1691
MHz (pluS 1694.5 MHz lor the Eu
ropean METEOSAT spacecraft).
This requires the addilion of some
5-band microwave hardware to
the station. Since image transmis
sion tcrmats are similar to those
used by the VHF polar orbiters, an
5-band upgrade can be as simple
as the addition of a small dish (typ
ically 4 feet or 1.2 meters in di
ameter) and a downconverter to
convert the 1691 MH z si gna l
down to a standard VHF frequen
cy (typically 137.50 MHz). The
Weathe r Sa telli te Handbook
(WSH) covers many 01 the hard
ware details. There are some very
real advantages to having WE
FAX capability:

Figure 2. Manual assembly of
prints of individuaf quads is the
standard way to reconstruct the
earth disc. This example shows
an 1800Z IR image derived from
GOES E and transmitted through
GOES Central. Although this pro
cedure is simple, it takes time, us
es up four sheets of FAX paper,
and the resulting image is too
farge for convenient storage! This
image was prepared from four
Smat1fax prints from the scan
converter video memory. Each
quad represents 768 image lines,
each line digitized to 1024 pixels.
All of the examples shown here
are late December (1987)1earty
January (1988) IR with p lenty of
nasty winter weather in northern
North America .

(1) The U.S. GOES and European
METEOSAT spacecraft are geo
stationary, so once the sat-chaser
has the antenna aligned on a
spacecraft within range, he simply
locks it in place and lorgets it!
(2) A wide variety of image prod
ucts, including weather charts,
mosaics (polar and mercator) of
polar orbit imagery, and samples
of GOES imagery, are available
lor viewing . Over 100 images are
contained in the GOES central
daily schedule.
(3) All images are transmitted on a
fixed dai ly schedule , making it
easy to plan the reception of par
ticular pictures of interest.

The most interesting pictures
for most expert menters are the im
ages derived directly from the
GOES spacecraft themselves.
GOES East and GOES West scan
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Figure 1. Diagram of the arrangement of WEFAX quads thai make up
the mosaic of the full earth disc as imaged by one of the GOES space
crall. Th is particular diagram shows the coverage from GOES E and is
reproduced from Clark, R.M.andE.W. Feigel. 1981. The WEFAX User's
Guide. Nat. Earth Sat. Serv., NOAA, U.S. Dept. of Commerce.
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... at last . . .
your shack organized!

A beautiful piece of furniture _ your XYL will love II!

$199.50 S-F RADIO DESK
Deluxe- Ready to Assemble
Designed w ith .ngled rear shell lor your
viewing comtort and ease of operation.

FINISHES; Walnut or Teak Slain sq
Floor Space : 39" Wide by 30" o..p

Add,Ioonal lnlo rmal lon on Request

Chec ks Money Orde rs BankAmeri cerd
and Mes le r Cherge Accepted

AlSOAvai lable , F.O,B , Culver Ci ty_ (In Calif. Add 6% Sales Tax_!
FioorSpece: 5 1" Wide by 30" Deep ._OEALER INQUiRIES IN\l ITEO_ .

$219.95 s-r Al'IIQI.." Rcwho hn'lCt'I
4384 KEYSTONE AVENUE· CULVER CITY, CALIF. 90230 _ PHONE (213) 837·4870
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ATV CONVERTERS· HF LINEAR AMPLIFIERS
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AUTO SCAN
METRIC / STA.", OARD
roUR WAV POWER
NlCAD READY
MOUNTING OPTIONS
O~E YEAR WARRANTY

WIND SPEED
WIND DTRECfJO'"
Wlr>iO CHlIL
"lNO GUST RECORD
TF.MPERATURE
IIIIl .aWTf.VlP RECORD

CIRCLE 336 ON READER SERVICE CARD

•• SAllSFACl10N GUARANTEED··

MAGNAPHASE INDUSTRI ss .I NC.
15m PIKE!ITIl[ n N.W.

M~UU" USA MIC "' \lS~
"UBURN, WA _I

ORDERSQNLY: 8IJ(J.J21.JS02
INHIBMATION, 106-13UJI' FAX, 1ll6-7J !-1JOo4.!

WORLD'S SMALLEST--

WEA THER STA TlON

TIlE nv·2 MICRO WEATHER STATfON INCLUDES
A COMPUTER MODULE, THEAN.2 ANEMOMETER,
AND40'OF LEAf) IN CABLE. FOR ONLY $lS9 95

C IRCLE 99 01\1 REA O£R S£RVIC£ C AR D

Ixplore 411 The fasclnalln!l
Posslbllllles 01 Packel RadloI

The number of packet stations in the U.S. has grown at an average
rate of 2000% a year for the past five years. Find out why packet is
the fastest growing mode of ham radio , and learn how you can
become a packetee r!

The paCket Radio HandbOok
by Jonathan L. Mayo KR3T

26 W. Boylston 51.
W. Boylston , MA 01583
(617) 835-2722

C IRCLE 80 Of<l REAOER S £ RVIC E CAR D

Receive & Transmit AM/FM Radio Faxcimile
View Satellite Image on Graphic Display
Zoom and Pan Around Image
Print to Epson (IBM) Compatible Printer
Works with Hercules, eGA, EGA Monitors
Plug In Board for IBM PC or Compatible

$599.00

WEATHERFAX----.. [pJ~

c[)mpu~

Call _

O MC

gives you a minicourse that includes :
«the development of packet rad io
ehow 10 combine packet with other

areas of amateur radio in civil
defense communications

«traffi c hand ling
«modulation methods and

networking principles
ethc use of protocols, AND MORE!
You' ll want to join the packet
bandwago n after reading KR3Ts fact -filled Packet Radio Hand
book! Order your copy now!
r - - - - - - - - - - - - - - - - - - - - - - -,
J Tnl 'AUll RADIO nANDOOGI J

J lIU5 J

I Please Print . I
I Name_____________ _ J

: Address :

I City---------- State-- Zip I
I 0 AE 0 VISA 0 Check/M oney Order I

I Card # Exp. Date I
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Figure 3. The first attempt at electronic assembly of the
disc image. While the software routines worked just
fine, a slight clock error " rohibited merger of eastern
and western quad pairs.

the entire earth disc every half
hour and transmit the highly de
tailed , multispectral images back
10 earth in a wide band digital for
mat . These digital signals are
transmitt ed back through the orig
inating sp ac ec raft i n a l ime
stretched format to reduce the re
quired bandwidth, but it requires
quite a sophisticated ground sta
tion to receive, decode, and dis
play these digital images. A num
ber of dedicated experimenters
have acccmpusneo this formida
ble task, bul such installations are
still out of reach for most satellite
hobbyists.

(2) Phasing must be very precise.
If he loses a portion of one or more
quads, a good match up may be
impossible.
(3) The con trast for each 01 the
quads must be identical. Tonal
variations between quadrants de
tracts from the appeal 01 the
image.
(4) The resulting images are quite
large since they represent lour
normal prints . The WSH FAX
recorder prints images thai are
approximately 7 inches square,
so the final disc image will be
almost 14 x 14 inches. This is
line for hanging on the wall , but
the pictures are difficult to store.
not to mention the bill for FAX
paper!

The use 01 the scan converter
elim inated some 01the prob lems
in that succeeding WEFAX im
ages could be registered laterally
with an error of less Ihan 0.1 %
(under 1 pixel displacement error
in a 1024 pixel li ne) and li ne
registration is virtually perfect. At
a given contrast selt ing , tonal
variation from quad to quad is un
noticeable. provided the NOAA
computers do their tob properly!

rest is just manual
labor . Each quad
overlaps its neigh
bor by just a small
amount , so the four
images can simply
be o v e r l a p p e d
sli ghtly to recon
struct the earth disk
image.

The whole pro
cess gets a bit te
dious and lime con
su min g , bul the
re su lt s are of len
s p ec t ac u l a r. as
sf-own in Figure 2.
Aside Irom the time
required to prepare
the d i sc mosa ic ,
there are a few other
teeters that interact
10 reduce the num
ber 01such pictures
the viewer is likely to
construct:
(1) He must print out
each of the image
quads . Each disc re
quires at least tour
s h e e ts 01 FAX
paper.

Figure 4 . A complete rewrite of the software to compensate for any reasonable clOCk
errors resufred in an essentially perfect merge of the quads. In addition to being able
to preview the disc image using the scan converter, hardcopy printouts now only
require a single sheet ot FAX paper and the print is easily filed away. Each quad in this
image consists of 384 image lines. each digitized to 512 pixels. resulting in a total of
768/ines for the composite wirh 1024 pixels per line. This image is a Smartfax print
directly from the scan converter video memory.

Figure 1) which are
transmitted in se
quence .

The WEFAX fo r
mal is quite easy to
process. The WSH
scan converter, for
example, operates
automatically in the
WEFAX mode . dis
playing each picture
as it comes in. This
is a rather neat way
to observe the many
WEFAX images that
are transm itted 
jusl watch them in
stead of using up

Good News film or paper. The
Fortunately, the images 01 the vi ew er inevi tably

earth disk are available , al re- gets the itch to put
duced resolu tion , via W EFA X thos e lour quad -
transmissions through the onme- rants together to see
ry imaging spacecra fl and via what the entire earth
GOES Central , which is dedicated looks like. To do so,
enti rely to WEFAX relays. The he has to print each
NOAA ground computers, which image quadrant (us-
digest and lormat the detailed ing a FAX printer) or
digital images, are also used to pho tograph an d
format the earth disc imagery for print each one (if he
WEFAX transmission. The pn- is using a CAT dis-
mary formal involves breaking play svstemj. With
the earth disc up into four quad- hardcopy of the four
rants: NE. SE, NW, and SW (see quads in hand, the
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Figure 5. Although quad resolution must be reduced to fit the full disc into memory. resolution is
still acceptable as shown by the Smarrfax print of a high resolution zoom into the image
memory. State boundaries are recognizable. cloud features are reasonably deta iled, and the
image even shows the waters ofLake Michigan to be warmer (darker) than the surrounding land
surface. The area of this high resotuuon zoom represents about 1I16th of the lotal image area.

" Holding the full disc at full
resolution would require

over 1.5MB of RAM!"

-

Ed note: We encourage the
exchange of weathersat ideas
and software on the 73 BBS. Call
603-525-4438 (300/1200 baud)
and sign on.

plea sing appear
ance. The final re
sutt 01 this program
ming effort is shown
i n F igure 4 and
featu res a virtually
perlect merge 01
the four quads.

In addition to the
convenie nce of
being able to view
the whole disc on
t he TV mo nitor ,
the image can be
printed via Smartfax
using just a single
sheet of paper!
While manual as
sembly o f a disc
almost always re
qu ires the use of
tape recordings
of the quad trans
missions. this is not
true 01 the software
assembly . It wo rks
so well that I ca n
set up the sta tion
system t o in p u t
the seq u e nc e o f
quads into the scan
converter direct ly
from the receiver
so that the 1800Z
earth d i s c c a n
be wa iting for me
when I get home!

The only disad
vantage is that one
has to reduce th e

effective resolution 01 each quad
in order to fit all four into the 380K
video memory . Hold ing the full
di sc at lu ll resolut ion would
requ ire over 1.5M B of RAM!
The reduced resolution , wh ile
noticeable . is not really too
serious . balanced against the
spec tacular view. Figure 5 is a
Smartfax print of a high resolution
zoom into the disc image. While
bro- ken up a bit , all the state
boundaries are still recognizable
and cloud features adequately
detailed. Those hams who want
to look at th e whole world's
weat her should tr y upgrad ing
toWE FAXI Dl

References
References to the WSH refer
10 the Third Edition otme Weather
Satellite Handbook , ava ilable
from the columnist lor $1 5.
Outside 01 the US. please include
an additional $1 for postage.

.-
••-

~ .

---:.---•-

-

and so uthern quads was line,
but the image showed those
nasty while wedges between the
eastern and western quads! The
problem was a sligh t error in the
master clock frequency , tilting
each image jusl enough 10 make
east-west merge imposs ible .
Getting the clock precisely on
frequency would solve the prob
lem . but I chose to completely
redo the programming so the

quads could be merged even wilh
noticeable clock errors.

Perfection At Last

Since a lot 01 reprogramming
was necessary in any case, I de
cided to reline Ihe software to
completely eliminate the border
material and place the disk on a
blank background for the most

•

-
e n J"

-
--

---. -
- •- .

Programming Hurdles

A chi ld can do the man ua l
preparation 01 mosaics, which
involves the tr im ming 0 11 of
extraneous border material from
each print and fitting together
the four quads. The computer,
however. is an absolute dunce
by comparison . The electronic
trimming and filting turned out
to be a major programm ing

task that required many hours
of measuring and caicctauon of
the limits of extraneous border
and the horizontal and vertical
overlap 01 quads. all in terms 01
pixel counts.

Figure 3 shows the first attempt
at elect ronic quad assembly .
The quads were all in the right
place and the joining of northe rn

-- . -: '- --Smart Idea

The development
01 the SImple Smart
lall reco rde r (see
WEATHERSAT fo r
S ept em be r and
October 1987) made
it quue easy 10 print
pictures directly from
the scan converier
memory and tha t.
in turn , made it a bit
ea s ier to prepare
lu ll -d is c mosaics .
In the case of Figure
2. the original quad
transmissions were
taped and each was
automatically loaded
in lurn mrc the scan
convener memory .
A Smarttax print was
made of each Quad
and then the prints
were trimmed and
uueo togethe r to
prepare the mosaic.
II still took time and
paper. the pictures
were sti ll too targe
to handle or store
easily, and the taped
j unctions between
quads were m ore
visible than t realty
l iked , but i t was
an improvement
o ve r dire ct F A X
printing.

After printing out a number of
disc mosaics in that way, despair
ing 01 rising paper costs, I consid
ered lelling the computer do the
job using the scan converter.
Norma l scan converter operation
involves sampling each line by
1024 pixels and loading 768 of
these tines to the image memory
(380K). If the sampling density
were dropped to 512 pixets per
line and each quad were limited to
384 lines (sampling every other
line), each quad would occupy
v. of the total image memory. In
theory at least, if the quads were
properly loaded to the correct part
of the memory, the final image
would consist of the proper
arrangement of all four quads
basically the entire earth disc!

Having gollen that ta r, I de
cided to carry through and devel
op a new WEFAX mode to prop
erly assemble the quads auto
mat ically . Setting the revised
sampli ng rates was ea sy . as
was the problem of proper place
ment in memory, but there were
addi tiona l programming chal
lenges I had not adequately
anticipated .
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Great Ideas From Our Readers

C,RCU,TS
Number 25 on YOU' Fee<lt.ek e.rd

Have a quick'n'easy circuit idea? Share it and gel a one year
subscription or extension to 731 Clearly mark all entries as sub
missions for Ci rcui ts to distinguish them from manuscripts. Send
your entries to Circuits, 73 Magazine, Peterborough , NH 03458.
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SIMPLE
OSCILLATOR CIRCUIT

It occurred to me that some of
my fellow hams might be inter·
ested in 8 simple oscillator cir
cuit that I have used for years.

Almost any NPN transistor will
work, but the base bias should
be varied for each transistor.
Characteristics val)' a great
deal. Also the lower !he resis
tance of the inductance, the bet
ter the circuit will worlc If !he
resistance is too high, the circuit
will not oscillate.

The figures show the versatili
ty of the circuil.

L.C. Pochop W6LBH
Ontario, CA

ADD 160 METERS TO YOUR AMPLIFIER

If your amplifier has a tube-type pi-network output
circuit, it should be an easy job to add our lowest
frequency band to its coverage. Either adjust the out
put capacitor to minimum or disconnect it. Add an
external coil (about e-ocn diameter and 4-inches long
and 8tums per inch) and 2000 pF capacitance. Partly
variable. Adjust to resonance using your dummy load
and reduced drive level.

Robert L. Larson W7LNG
Medford, OR

OUTPUT
Pl - fO ETWORK CON NEClOR

(
LJ l J,

r'OO
"~ ~ DlSCO'*lECT/t

t"± o· r
..... ,k rccc

I Kv I
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SELECTABLE
Nied CHARGER

This unit was originally built
to charge cells "rescued"
from bad battery packs. It is
much better to slow charge
NiCds. There is always the
danger of forgetting to remove
the cells from charge at the ap
propriate time, so a timer was
incorporated. With the normal
tolerance of tantalum capaci
tors. the timer should time out
between 15.5 and 17 hours.
The relay used is a sma 'I low
current relay. A surplus 13.5
VAC 750 rnA wall transformer
is used as the AC source and a
one amp bridge was used to
recitify it. The resistors were
made up of stock units in se
ries or para llel to make up the
proper value, checked with a
DMM.

R.R. De Jong h WB7CPT
Bellevue, WA
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"

OROER LINE on d Dr TECH HELP
1619\ 744-0728

We Slock a lull l ine 01 Molorola & Toshiba
parts lor a me teue. marine. and

business rad io servicing

Part ial listing 0 1 Popular Transistors
'·30 "~" 12V ( . 21VJ

P N R. ' lng "" U "' . ,ch Pr,
MRf 42 1 a 100W $2400 $5300
MRf4 22 ' 150W 3600 7800
MRf454. A a ao w 1450 3200
MRf455. A a sow I' 75 2650
MRf4 92 a 90 W 1600 3500
S Rf20n a 65 W 11 75 21 SO
SRf3662 allOW 24 00 53 00
S RF377 5 a 75W 13 00 29 00
S RF37'5 a 90 W 15 .50 34 00
S RF3800 a 100w 11 so 38 00
2SC2290 0 lOW 1675 3950
2SC21711 a 100w 2200 48 00

a Stllec rNi Hig" a• •n lrI. tch#d O".ds A •• iI.bI..

PARTIAl LISTING OF IrIISC. TRANSiSTORS
BFR96 $2 15 loI RF'66 2 75
C02545 1600 MOF1402 3 15
MRF U. 1600 NE4 11 31 250
MRF U 6 2100 PTM4 7 2100
MRFl 31 2400 501278· 1 11 15
"'RF l 38 3 5 00 2N1522 11 95
"'RF l SO 1150 2N3553 225
"'AF I14 1000 2N377 1 350
loI RF201 1150 2N3866 1.25
MRF2 t2 1600 2N40 48 1195
MRF221 11 00 2"'H27 1 25
"'RF22. 13 50 2N5109 1 75
"'RF226 14 50 2N5tT9 100
flIRF22 1 300 2N5589 1 25
"'RF23T 2 10 2N5590 1000
"'RF2:Ja 12 50 2N5S!l1 13 so
"'Rf239 14 00 2N5641 950
"'RF240 1500 2N5642 1375
loIRf24 5 1150 2N5M 3 15 00
loIRF 241 2600 2N5945 1000
MRF260 700 2N59.6 1200
MRf 262 I 15 2N6080 6 25
loIRF26. 12 50 2"'6081 800
loIRf ] 11 5600 2"'6082 9SO
MRF406 12 00 2N6013 9 15
MRF 43 3 1100 2N6014 1150
loIRf450 13 50 2SCT30 125
flIRf4 53 1500 2SC1301 300
flIRf4 5li 2000 2SC1'U,A 1500
flIRf41 5 300 2SCI,41 975
MRf41 6 275 2SCI969 3,00
MRf477 11 75 2SC1075 300
MRF 41 11 1000 2SC2091 2800
MRf485 600 2SC21 66 350
MRf 41S ....E. 18 00 2SC2312 495
MRF4 92A 11 15 2SC2S09 900
MRF497 1415 2SC2630 2800
MRf5 1S 250 2SC2UO 1500
MRf 555 300 2SC26. I 16 00
MRF60 7 250 ] N204 200
MRf 630 425 40 582 750
MRf641 111 00 OUTPUT IrIOOULfS
MRf644 2100 S AU . ' loll """ 5500
MRf 646 2500 S AUlTA "'J "'~' 5000
MRFU I 3100 S AV6 ' U "'~' 42 50
MRF660 1075 S AV1 ." ...., 4250
MRn37 225 S AVIS m _ 48 00
MRFU 6 43 50 1'511 12.1'51733 ow
MRf 90 1 125 1'51737. SC10l, SAY1
MRnu 200 SCI011 "H S AU.

H,·Ge ln , lrI.rch#d. • fN1 Stllecl"" p..-rs A . e./ebJ.

We s loc ~ RF Powe, I",n l' llo's ro , Alln , ItLM, ceues.
Yaes u . "'enwood, Cub.c . Mi'age, Mo lo , o la , Hearh~ it ,

Rege ncy , J o hn son. lcom, O,a~e , TWC , Wilso n , GE .eIC
Cross·,.te,.nc:e on CO. PT. 50. S RF. JO. and 2SC P Ns

a " .,,' ,ly P ' IC .ng Au •••ble FO,et9f\ Orde' s AcCapl..:!
Sh,pp''''il Ha nd long US A 55 00 COO YISA "'C

O'de'. ,ee•••"" b y 1 PM PST " ltpped UPS ...... dey
Ne U d.y UPS deI'~.'y .~••laC)Ie

PARTS ORDERS ONLY - NO TECHNICAL

f800 1854-1927

RFPOWER
TRANSISTORS

Ducr1pt lotl
1JI1F .... PlItnoIc ,USA miOt
PL·259 """"'*= ...
PL·2!r9 TetV\. (llW1Oll
l.M'''' SoNer Tfb.. USA
Ilto-IO' "G-!>8
~ 10'"G-59 &..... 8

MOVING?
Subscription

Problem?
CaU our toll-free number:

1-800-227-5782
Monday through Friday

9 a.m. through 5 p.m. EST
Please have your mailing label
in front of you , as well as your
cancelled check o r credit card

statement if you are having
problems with payment.

P.r1 No.
PL·259o\1Sl
UI$P-I 05O
.,.."
PL~T

1.4175
1JG.116

S21ll.'J5

THE R.F. CONNECTION
213 North Frederick Ave . #11

Gaithersburg, MD 20877
(3 0 1) 840-5477

PRICES 00 NOT INClUDE SHIPPING
PRICES SUBJECT TO CHANG[
VISA, MASTERCARD, ADD 4"

UPS C.O.D. ADD $2.25 PER ORDER

THE RF CONNECTION
" SPECIALIST IN RF CONNECTORS AND COAX"

Think you've seen it all?
TAKE ALOOK AT THIS!

CtIlCLE 113 ON Il£AD£R Sl:RYIC£ CARD

Send check or money order 10;
(US Fun,honly . rrcr. st S'H )

.;'~·a'AN
AnER DAYTON

<$0"" SI'EC IAL .r,~
,~. ou Ih" t'lI lirl' IJ'~~

C}.,O PRO famil~

.It~ I I .

S .N.95
,. .\ lI." 5

ClACl.E 11 11 0N fI£ADEIt SEltVICE CARD

1JG·2I DIU Ij MIII IlG-8, 213, 2 1.,~ '.95
1JG21BIU Ij M. ..~6. 213, 21 ~ , "''''IS . 00
99 131l'1 1j Ij Mi le Pin tor 9913. 9086, 821~

ftts IJG.21OAJ & lJG·2 11llU Ij 't ISO
1.421019913 Ij _ lor1lG-1 1I'l9913"" 3 95
1JG.211l<9913 Ij MIll lor "G-I lI'I99l3"," • 15
IJG.l olM! Ij _ lOso.239, Tef\oflUSA 5 .00
IJG.&JN Ij~10 PL,259.Tef\oflUSA 500

" THIS LIST REPRE5(NTS ONLYA
fAo\CTION Of OUR HUGE: INY( NTCWlY"

.r'?> MORLAN SOITWARE~
~ P.O. Box 2400 V

EAST LIVERPOOL. 01143920-0400
TIIASK DAYTO,"

MAO Electronics Company
PO BOX 6871, Al [XANDRIA VA 22306

CHUCK 703-360-5145 WARY
WICROPROCESSOR, DlCITAL. &: UNEAR IC'S

fAST AND COURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKlJN ACE 1000/1200 KEYBOARDS us
ACECALC OR DATAPERFECT SOFTWARE SID

80 COLUMN CARDS $40
7.31 MHz TURBO KIT FOR IBWPC'S S50

HARDWARE RESET IlT FOR my PC/ Xl t iD
27258-20 15 68784 16 80287 Sl OO
551-201 ok SSI-202 DTWF CHIPS t7

NO MINIMUM ORDER, UMITED QUANTITY

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C DESIGN SERVICES
FOR MO RE !;VFOR.''vtATlON _

"~ Midlo ndI" II Techno lo gie s

34374 EAST FRONTAGE ROAD
BOZEMAN, MT5971 5 (406) 586-1190

SPECIALISTS
IN FAST TURN

P.C. BOARDS

KENWOOD TS940 OWNERS
Are you frustrated luning in SSB & CW signals
because altha 100 las! main tuning rate 01 10
KhZ/revolution???
Try the NEW Copyrighted Giehl Electronics
Software Kit! !

cmcL£ 30" ON READER SERVtCE CARD

Features:
."'- luning .... 01 2 KJuJrwoIutOOll LS6. usa.CW &FSK
oMa," tun""il ,.,. 01 20K~ AM & FIlA
. Tuning .... _1leIIlly increases ..,.... the . nor.
speed .x~ :2 l u...... pet second 10 !NI• • the IonQ
OSY's last

. Sphl dOl CW problems soIv«l

. Easy to install (simply IlImove thll old Ie chip 'rom its
SOCket and plug in the new O""nl Electronics ICchip)

. CompIe te inalluc tions
Send check or money order for $25 to:

Giehl Electronics
P.O. Box 18335. Cincinnati, Ohio 45218

QSLs
' -e...

~~~~~~:'C/lfl b, , /1m RdiJll>o.oo>AJ__'"II w.. d..uv.." b, 'am 'o,,~ ri", ..
Qu.nl;l~ N..tDo~ 2nd n.,

10 0 , $19.9~ $14 ,'5
200 $29.95 SH.'~

.00 5H .95 S39. '~

1971 N(W;. lMIe Lloo E AnUnnasWest
Pn:wo.LTTWllM-21l11 (80 1l 37 4.1084

'---- --- CIRCLE 320 ON READER SERVICE CAIID

CIRCLE 2112 ON RU DER SERVICE CARD
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CENTRAL UNITED STATES TO:

The band openings are for June, July and August. Note that a (O)
will indicate a cutcun path. Try on days when the geomagnetic l ield
is quiet (G)and when solar hux is 100and greater.

EASTERN UNITED STATES TO :

Jim Gray WI XU

bars and solar Hux values are
climbing. so good openings may
occur. In particular, look lor the
gray·line OX atong the darkness
path at dawn and dusk, since sig"
nars can be excellent at these
times.

The best days for any OX path,
particularly the difficult ones, is
when the solar fluJ( rises to about
100 or more. and the magnetic
field is quiet (G). The A and K in
dexes lor the day and the solar
Jlux, may be found by tuning in to
WWV at 18 minutes past each
hour. Because WWV gives data
lor the previous, day and the ex
pected data for the following day,
plot trends may be made.

Bear in mind that daily forecasts
may vary one way or the other, by
a day or two. Sometimes the sun
and magnetic fields don't behave
as predicted at all , that makes
propagation forecasting as much
an art as science'

HOT DXI
June has severa l interesting

characteristics including the long
est day of the year; the greatest
amount of potential ionization;
and the longest band openings
from our part of the world to OX
locations . II is also the month
when VHF opportunities abound.
The general conditions for OX are
expected to be good for the first
ten days of the month, fair to poor
lor the next ten days, and fair to
good 'or the tast ten days. The
daily forecast will indicate the
days on which the magnetic field
is expected to be unsettled {Fl , to
active (P). OX will not be as good
as it was in MarCh-April , or as
good as it will be in September-s
October, but the sunspot num-

Jim Gray W1XU
210 Chateau Circle
PaysonAZ85541

Tropospheric Propagation
Summer usually brings wi th it enhanced propagation

conditions for the VHF and UHF bands. Most of the weather
occurs in th e lower portion of the atmosphere, or tropo
sphere, and many times certain weather will support VHF!
UHF propagation over hundreds of miles, well beyond nor
malnne-ot-sfqtn.

Atmospheric conditions can bend radio waves, jus t like
they affect light to create mirages and other optical illu
sions. In th e case of radio signals, the distribution of water
vapor has a dominant effect on tropospheric propagation .
Water vapor content, atmospheric pressure, and tempera
tu re all determine the atmosphere's index of refraction, n,
which is a measure of air's tran smission c haracte ris tics. In

particular, n = 1 + N x 10 6 , where N is called refrac tivity.
Refract ivity is calculated by N = (77. 6PfT)+ (4810efP ),
wh ere P is at mospheric pressure in m illibars, T is tempera
ture in degrees Kelvin, and e is the wate r vapor pressure in
millibars.

When all of these variables change q uic kly as a function
of height , or when the atmosphere is layered as in the
case of a cold or warm front, tropospheric propagation can
be ve ry favorable . In fact, if n changes very sharply, say
with in the lower 500 feet 01 the atmosphere, signals can
become trapped in a tropospheric " d uct. " Ducts can even
support microwave propagation over distances of 1000
miles or more!
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Manufacturers~ Quality Communications ~ql!ipment

--

oRepeaters
-Ltnks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

Hi Pro'E' EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN. Tl-E HI Pto " E" IS ANEX~ REPEATER WITH THE FOllOWING FEATURES: A BASIC REPEATER WHICH WOULD IN

a.uDE A COMPLETE RECEIVER, TRANSMITTER. COR. FRONT f'IVIIEl CONTROlS AND 1N0000lOAS. LOCAl SPEAKER AND t,l1C JAOI "'-"lO CAFA£Il.E OF FUTURE
EXPAlllSION. AU HOUSED IN AN EXTREt,lElV RUGGED. EfIlClOSEO. l !;l.lNCH RN;K '-'OUNTA8l..E CA8lNET

• TH!S SYSTEt,l CAN BE EXf'IO.NOEO AT TIt,lE OF PtJACHASE OR CAN BE AN N"TER-PtJRCHASE ADO ON THE ADO ONS ARE-HIGHER POWER. 1101220 V~ POWER

SUPPlY, IDENTIFIER, AlJTO f'IO.TCH, OR COMPtJTER CONTROllERS. IN ADOlTION TO THESE ADO ONS AN ADDITIONAl RECEIVER AND TRANSMITTER CAN BE

MOUNTED INTERNALLY FOR USE AS CONTROL LINKS. REMOTE BASE OR DUAL BAND OPERA.TION, ETC,

• AN EXTENSION Pl'.NEl IS AVAIlA8l..E FOR coca, MONITORING OF THE REPEATER AND CONTAINS All NECESSARY METERING, STATUS lIGHTS AND INDICATORS Al l

ADO ONS AAE AVAILABLE FROM THE COMf'IVIIY AND ARE COMPlETE INClUDING !NSTRUCTIONS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

CIACl.£ 47 Of'! MAD£II S£IIVICf CARD

Hey LQQK!
Your Friends have been talking!

The Secret's Out!

*CQN 5 art icles;}lam RadioN 10 articles;
QST"" 5 articles and 7JTW 6 articles _ 26
artic les for 1987 (or the other hem magazines ...

There is always time for some
friendly fun that you don't need a
license to enjoy - and appreci ate...

Are you into Packet Radio? Thinking
about it? Then you definitely need
Cfl\.1! During 1987 we had 65 packet
and packet related articles and that
doesn' t even count the other HAM
articles or the many Computer articles.
The other four ham magazines" only
had 26 packet articles during 1987.
There' s something for everyone in
CfM! Jump right in, you' ll find the
natives frie ndly - and helpful, too!

NOW which do you need to
SUBSCRIBE?
CfM of cou rse!

CfM Magazine
Circulation Manager

1704 Sam Drive
Birmingham, AL 35235

(205) 854-0271

You'll find it ALL in CTM

CfM is the ham radio and computer
magazine with that "down home
flavor", dedicated to the practical
aspects of Amateur Communications.
Just starti ng out? You 'll find our well
illustrated tutorials friendly and open;
we show you how. If your interest is in
High Tech, you'll find reviews and user
reports of the latest thing to come down
the pike and they are written so you can
understand them too! If your interest is
in training, you'll find articles for ham
radio, computers and emergency
communications.

$18. year Ij.S. & 6 Mon ths $10.
Mexico & Canada $32. yea r

Other Countries (a ir) $68. (Surrace) $43.

(VISA ) Add 5% for credit cards 0_)
lNa;;;;'~ - - - - - - - - - "]
ICall Sign: I
Address: = _
lory- 'T ZI P I
If.h!!!!e NI!:J _ L d

CIRCL£ lION RUD£It S£RV1C£ CARD



Table 1. Revised Phase 3C Frequency Plan

Amateur Radio Via Satellite

The Next General lon

A th ird UoSAT spacec ra ft,
UoSAT-C, is currently under con
struction at the Enginee ring Re
search Unit at the University of
Surrey in England . It is schedu led
for launch as early as the end of
this year on a Delta launch vehl
cleoThe orbit will be circular and
SOOkm high with a 43" inclinat ion.

Among the many expenments
on board is PCE (PACSAT cern
munications Experiment). Using a
Mode J style system with two-me
ter upl ink and 70Cm downlink, the
PCE will be evenetse for amateur
radio use, while accrucnat Ire
quency allocat ions may be used
by VITA (Volunteers in Technical
Assistance) outside the amateur
bands. VITA activi ties will focus
on mes sage stcre-and-torwa rd
f rom remote areas to provide
technical assistance and disaster
reuet. Access win be much easier
since the system will use FM up
and down with standard lNC's
and no exte rnal modems.

In a recent demonstration 01 the
potential of a LEO (Low Earth Or
bit) packet satellite operation to
U.N. officials, AMSAT NA Prest
dent , Rip Riportetta WA2LOO
used a complete station carried in
an attache case. With external
ground-plane antennas in place,
the station could be used for reli
able and portable satellite com
municatio ns through a future
PACSAl . Such a system would
be used primarily for emergency
use from remote locations.

Compan ie s suppo rti ng the
demonstration included Rad io
Shack with a new model lap
top co mputer, Yaesu with the
latest miniature HT's. and Tasco
of Japan with their new ultra
min iature TNC , the size of a
cigarette pack. The day for easy
satellite packet operation may
come soon .

connected to the modem ctscon
nect jack inside the TNC. uee the
F-o-12 modems, nothing is ava il
able in commercial fonn prior to
launch and subsequent proof that
the system works in ortJit. Empty
circuit boards from AMSAT DL in
West Germany or AMSAl UK in
England can be purchased lor
those who can 't wait .

It will require serious effort to
build a complete system. The ma
jority of RUDAK users wililikeJy be
European satelli te/packet experi
menters unti l cornpeuuvety-pnced
24 em radios and appropriate
modems can be bought or con
structed from kits avauabie here in
the states.

435 601-435.637 MHz
240071 1-2400.747 MHz
24ooJ25MHz

435. 420-435 ,570 MHz
145975- 145825 MHz
145.812MHz
145.985MHz

1269,620-1269330MHz
144 <12$-144<175 MHz
1269.710 MHz
43S71s-436005 MHz
43S.99G-<fIJ59040 MHz
4356nMHz
<135651 MHz

P3C 's New Offerings

With the launch 01 Phase 3C, a
new form of packet radio expert
ment from orbit will begin opera
tion . Al t hough acc ess won 't
be lim ited to setect stations ,
the equipment requirements wilt
keep away eu but dedicated en
thusiasts.

RUDAK (Regenerating Trans
ponder l or Digita l Amateur
Communicat ions) uses 1269 MHz
24OO-baud PSK for the uplink and
400-baud PSK on 435 MHz for the
downlink. The exact frequencies
are shown in Table 1. A complete
RUDAK earth station will start with
a PS K modulator ; two-mete r
transmitter set up for the neces
sary bandwidth to handle 2400
baud; and a two-meter-tc-zacm
transmit converter with power am
plifier. For receive, any good 435
MHz multi·mode rig will do. The
antenna for 24Cm should be at
least a 45-element loop Vagi or a
four-foot dish with circular lead .
An 18-element crossed Vagi with
preamp wilt work well on 7OCm.

The heart of the system in
cludes a computer, or terminal,
and a modified TNC2 (or clone)
with an appropriate demodulator

tennas or power or bolh; 7Qcm
sideband receive ca pabilit ies ;
w ith an automatic circu it for
Doppler correction of the down
link frequency during the pass; a
PSK modem hooked to a packet
radio TNC [Terminal Node Con
troller); and a computer. Other
niceties that make the system
more manageable include an au
tomatic computer-dri ven rotator
system and high-gain circularly
polarized antennas with power
and preamplifiers. It is also useful
to have a way to capture all of the
activity on a pass via recorder,
disk storage or paper print-oul.

A few hundred hams around the
world have put the pieces togeth
er, but for others, the wait lor
packets from space cont inues.

Uplink '
Downlink '
Beacon:

UplInk I :
Uplink 2:
RUDAI< up'
Downlink 1,
l:lownIonk 2'
RUDAl<down:
General Beacon

Uplink:
Downl ink:
GeneralBeacon:
Engu'ee'ing Beacon:

ModeJL:

Mode S'

tern. These stations collect traffic
from local and regional packet
systems and send the messages
to the satellite while downloading
messages for local distribution.
Harold Price NK6K in Redondo
Beach, near los Angeles, is one
of the U.S. stations set up to for
ward traffic through u-o-tt .

In August 01 1986, Fuj i.QSCAR
12 became amateur radio's first
packet rad io satellite available for
general use. AtthcxJgh power bud
get prob lems prevent long contin
uous operation, this offering from
the cooperative efforts of the
Japan Amateur Radio League,
JAMSAT and NEC, may be used
by any licensed amateur with the
desire and equipment needed to
do the job . Due to the special
equ ipment requi reme nts, there
aren't many stations using this reo
source. This is both good and bad.

Two-sided Coin

On the good side, it keeps activo
ity to a manageable level. The
satellite can only handle a limited
number of "connected" stations
at a lime. Imagine the confusion of
a single digipeater with most of
the United States able to hit it via
hne-ct-siqht . If this " dig i" only
provided bulletin board service
most of the time like F-0 -1 2, any
reasonable comm unica tions
would be uncontrollable, since ev
eryone on the system simulte
neously attempts to upload mes
sages and read repl ies.

The bad news is that for many,
F-D-1 2's digital transponder is too
much effort for too little return.
Look back to the Augu sl 1987,
Hamsats column. A stance mini
mally equ ipped for F-Q-12 Mode
JD (the digital mode) will have
two-meter FM with reasonable an-

Store-end-Porwerd

In addition 10 the telemetry and
bulletins, UoSAT-oSCAR-11 pro
vided the first amateur satellite
store-and-forward system for use
by hams not actively involved as
ground control stati ons. This DCE
(Digital Communications Experi
ment) on U-0-11 has allowed
global communications lor desig
nated stations active in the experi
ment and others with packet con
nection to them. The OCE shares
downlin k f requencies w it h th e
beacon and upl ink frequencies
with satellite command channels.
so access must be limited.

Gateway stations have been
created to auow other amateurs to
pass messages through the sys-
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Andy MacAfHster WASZIB
2310 Romayor Court
PeariandTX 77581

Spaceborne Bits
Amateur satellites and 73 ' s

theme this month, digital commu
nications, have much in common.
Exclud ing CW telemetry, digital
nemsat-ceneretee transmissions
began with AMSAT-OSCAA-7.
This satellite used RTTY as an al
ternative 10 CW lor communicat
ing us vital signs to control sta
tions on earth . There's been a
rapid move 10 high-speed ASCII
and packet since th is beginning in
the early seventies.

AMSAT-OSCAA-l0 used PSK
(Phase Shift Keying) at 400 baud
as the primary downlink of teleme
try. This speed and formal is also
incorporated in the system on
board Phase 3C. Only a few sta
tions around the world ere desig
nated for ground control 01 the
satelli te's functions. Before the
memory on A-O-1 0 gave out,
these stations were able to leave
short messages for each other via
specially designated part s of the
telemetry data stream set aside
lor this purpose. 11 worked well as
a limited form of store-and-for
ward communications.

The UoSAT series have provid
ed many with an opportunity to
experiment with automatic data
capture and telemetry decoding
using mainly 1200 baud ASCII.
With several passes a day from
two satelli tes, VoSAl.QSCAR·9
and VoSAT.oSCAR·1 1, it's easy
for interested hams to find orbits
that fit their operating schedules.



Table 2. Major Specification ofJAS-1

Antennas
Rece<v;ng: Aquarte< Wave slanted monopole althe top 01' $oiIlellole.
Transmon".g, Alurnsl,le althe lop lor analog lIIQnaI. and e turns/11eet the bonom
lor dogtlal signal : bofh radiale CIrcular polarized "'ave .

--Solar arTay: OUtpuI8,5W .nlpsilicon 2cm X 2cnT
Storage 8.nary: NICd. 6AH

lIIunchandOrbit
Uiuneh at: 20:"5, 12Aug!.1st, 1966UTC
Launch by: NASCA, Wlth ..... rocke<l
Uiunc:h from: Tanagastlima Space Centre.Japan
Orbit: circular . altiludl ol 15OOkm
Period: 116 minutes
InclinatIOn: 50 d eg r&ElS

COnatructlon
Weigh t 50kg
Conligura1ion: poIyhedronol 26 lacesooverrd in solareells
Size: " OOmm (dial X .. 70mm (height)

chaser operal ing the station.
For F-Q-12, tne antennas used

for A-Q-l0 will do the trick, but
that's assuming that the satellite
is avail abl e lor Mode JA, the
analog tran sponder mode, fo r
Field Day. Last year the satenne
was scheduled for JD operation
lor the duration of the outing.

Get your club or group involved
with a satellite Field Day station. It
does not count as a transmitt er in
the final tally, yet it can make a lot
of points it conditions are right. II
is also a fine oppo rtuni ty to
demonstrate Ihe fun of hamsat
activity.RJ

ticn . The satell ite experiences
a little ecl ipsing on almost every
orbi t in 1988, so strict adherence
to posted schedules is impor
tant to p reserve th e batteries.
Antennas lo r th is satelli te are
not quile as portable compared
to an R S ·l0/11 arrangement .
A 14- to 20-element c ros sed
Vagi with preamp lor the Mode B
two-meter downlink , and 25 watts
to a 16· or ta-erement crossed
Vagi on 70cm should be suffi
cient. Some hams have made
several contacts on Field Day
wilh much less, bul usually with
a very experienced sate lli te

C o m m opera tion to : Uo SAT
Spacec ra ft Eng inee r ing Re
search Unit, University of Surrey,
n uuotcrc . Sur rey GU2 5XH,
Eng land .

Field Day

June is Field Day month and a
satellite station in the wood sor out
on the beach is great fun . Sater
lites available tor use this year
may include RS·,O/1" A-O·1O
and F-Q-1 2.

For R$-1 0111 a simple staten
shou ld do the tab, but don't cut
corners. With the transponder full
of stations lOOking for the bonus
points for a satellite OSO, those
with only a few walls to quarter
wave whips will have trouble qet
t i n g a c omple te ex ch ange
through . For two-meters, use a
small 10 moderate beam, and on
len meters a dipole will work fine.
HopefUlly, the satentte will be in
Mode A only, since simuftaneous
Mode K operation, with its t s-me
ter upl ink, will put a lot of earth
bound Field Day participants un
willing ly in tne transponder
passband. Watch out for genera
tor noise. the HF stations nearby,
and take along a preamp.

AMSA T·OSCAR· l 0 sho uld
be in fu ll sunlight by the end
of June. Check the AMSAT nels
lor the latest schedu le of opera-

Photo A Fuji-OSCAR 12QSL
card.

a SLs Available

For those who have listened
to or operated through F-().12,
tne JARL has a very nice full·
color QSL avai lab le for a re
caption report 01 the downlink
lelemetry. A sample is shown in
Photo A. Send to the JARL, 1-14-2
Sugamo, Toshima, Tokyo 170 ,
Japan.

The University 01 Surrey has
OSL cards for recept ion reports of
U-().9 and U-().11 . A U-().11 card
is available by sending a detailed
report of digitalker recept ion duro
ing the Skit rekJProject Nordski

70cmRx
12MTxH V2E;; ; ,ESEN7 Z DO~;;I:;,;;~:=:--,
MMf200-7 $50.00 P$f432 $90.00
(usual ly suff iCIent) (for extra orctecuom
I.L. @ 145 MHz 0 .5dB I.L. @ 435 MHz 0.1 dB
Loss @435MHz 40 dB min Loss @ 145 MHz 70 dB Iyp
Send 66 c (3 stampsj for detailed specs on all VHF & UHFproducts. Shipping FOB Concord. MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOA NOTICE

Sl
SPECTRUM INTERNATIONAL INC. (617) 263-2145
P.O. Box 10845, Concord, MA 01742, USA 1 <-1IZ:I

CIRCLE 18 3 OH READER Sf:RVICECAI'lO

OSCAR MODE-J FILTERS

mGH PERFORMANCE
When you think of high per fo rma nce. you should be thinking of
"ln terna rional Radio Inc: We Sell High Performance 8 and 10 pole
Crystal Filters for most models of ICOM1).KENWOO~ and YAESU@
Radios.We a lso sell High Performance radios with up to 16 -poles of
Crysta l Fi lte ring, installed.We can also install any fact ory changes, or
changes from our Monthly Int'l Rad io ICOMill, Kenwoode or Yaesu~

NEWSLETTERS.Back issues available from 1979. We service most
Ama te ur Radio products. We also Sell IBMIl Com pa tible XT-AT
Compute rs, ca ll or wr ite f or our latest brochure.

TOE WORLD
Is Yours for Onlg

$5.00

Yes, places you've never even
heard of! Nearly 400 DX coun
tries gleaned from the Awards
Lists of dozens of IARU mem
bers-more countries than any
other map available anywhere!
ARRL's DXCC map doesn 't even
come close!

73 Magazine offers readers our
giant DX Map of the World for
(he absurdl y low price of only
$6.00 .

Order now....
See Uncle Wayne 's Books

I :'iTER:\"ATIO:\"AL KAlliO. I:\"L
7S I S. \ b.: OOH Hl\d

Port SL Lu.;lc . FL .l·Nlo{l
l.' IISIX7~'l1Xl1X

CIRCLE 9 7 0 1'1 REAOER Sf:RVICECaRil



Numbe, 28 on you, FeedbKk C8rd

TECH TIPS
" OM oz-.'

Now that the sunspots are re
turning and lower grades are ad
mitted to ten meters, many people
are shopping for suitable anten
nas . My choice was to build a
ground plane. using a matching
system which was widel y used
(commercially) on two meters
about twenty years ago, which
some people call a Beta match.

Ten Meter Ground Plane
Antenna

Connecting Circuit
I have read with inte rest the

1967 issue on Packet. The circuit
to connect an IC-2AT is interest
ing. However there is a much sim
pler way to do it.

I have been using an IC-02AT
for more than a yea r wit h an
MFJ· 1270 and l at e r w ith a
PK-232. I obtained the information
on how to connect my rig to the
TNC from the local BBS VE7KIT. I
don' t know who originated this
connecting circuity. It's Not Me!
And I don 't take credi t for it!! But it
works really well! One may have to
experiment with the value of the
re sistance the recommend ed
33kO worked fine with my system.
I don 't have any RFI problems and
my TX Delay works fine at zero . I
built the whole " circuit" in the DIN
plug itself (iSOlating the leads 10

avoid shorts) as there is only a cap
and a resistor.

I have seen this circuit on our
BBS for months and I thought it
was avai lable on all BSS. As far as
I know it works for the IC 2-AT as
well as the 02·AT.

Pat rick M. DuBois
Richmond , B.C_CANADA

OCOlO'S

.'

better . Also, they take up much
more room on the da shboard
when the HT is not present.

Charles E.Cohn KK4CS
Austell GA

SHlEUlED
....."'-u

><:.. COP O~D ~fS ,sr""
'~D'~ .......

A Quick HT Holder
An in e xpens ive dashboard

mount for handheld transceivers
can be made by attaching a colo
nial-style strap-iron drawer pull to
the top of the dashboard with
screws. Bend the ears slightly to
compensate for the slant of the
da shboard padding . Hook the
HI's belt clip over the handle.

Screw a small cabinet hook 10
the dashboard to hold the power
and antenna cables out of the way
of the HI's front panel.

The HT can easily lift off the
mount and use it anywhere in the
vehicle. A number of holsters and
mounts are available on the mar
ket for holding an HT on a vehicle
dashboard. These are much more
expensive than this simple han
dle, and none hOlds the HT any

tery. Mixing of either of these two
types of batteries could cause a
h a zar d . F or examp le , if a
rechargeable battery and an alka
line battery is used in a flashlighl .
the rechargeable battery will prO!>
able lose its charge first. This may
cause the alkaline battery to re
verse its charge or leak.

The alkaline battery is an ex
t remely ccwertut ba tte ry and
should be handled carefully fol
lowing the manufactu rer 's in
structions for the battery and the
equipment being powered by the
ballery.lf the spring in the battery
companment should tear the pro
tect ive coat ing of the battery. it
could cause the battery to short
out and overheat. An alkaline bal
tery that overheats can reach a
te m pert u re o f 200 deg rees
Fahrenheit , wh ich could cause
burns when handling. For this rea 
son , alkaline and rechargeable
batteries shOuld be handled care
fully at all times.

Craig Bledsoe K4TXK
Fairbanks AK

Scott Hoter N7DFR
Federal Way WA

Flashlight Battery Hazard

This procedure may be modified
wh en maki ng seve ra l small
board s o r for bu bble etchers,
which generally require a larger
volume of etchanl.

Experimenters should not feet
intimidated by these comments.
Printed circuit board fabricat ion
isn't as difficult as it might appear
and TEC·200 film is an excellent
way to get started, Proceed care
fully , making corrections if need
ed, and you 're likely to lurn out a
perfect board on your very first at
tempt.

PC-Board Fabrication
W.C. Cloninger's art icle, " EZ

PCB' s." was very interesting (73
Amateur Radio . August 1967).
TEC-200 film is unquestionably
the easiest of several PC board
processes that I have tried. but it
does have its lim itations . I would
like to share some of my PC-board
fabrication experiences with other
readers.

Be aware tha t thermal expan
sion of TEC-200 film while trans
ferring an image to the copper sur
face tends to spread or smear the
pattern. This effect is small and
does no harm in most cases but
could be a problem with large
boards, especially those with very Recent ly , an ind ivi d ual re-
fine traces. placed the 1.5 volt, D-size batter-

A far more serious problem is es in a flashl ight . The eaneoes
size change when photocopying. were of two different brands and
Most office photocopiers don't types (one general purpose and
make copies that are exactly 100 one alkaline battery]. The flash-
percent of the original size and of light was checked for operation
course the error is doubled when and issued for use . Ten minutes
making a reversed image. I had to later a worker returned the flash-
d iscard some etched and drilled light as inoperable. The inopera-
boards because the holes didn't ble flashl ight was placed aside
evencome cose to matcnirq pros and a new ltashl ight issued.
on a long connector. Check di- Twenty minutes later, the iropera-
mensions on the final film before ble flashlight was checked for
proceeding with the remaining condition. The handle was too hot
steps . If the error is too large, try to hold and nearty burned the indi-
another copy machine. vidual handl ing the flashlight. The

With regard to etching, the au- individual then used a cloth to
t hor allude s to wa rm ing the empty the batteries into a metal
etcnant to speed up the process. container so as not to damage the
As a matter of teet. heating the counter top. The plastic covering
etchant to 900 to 115 0 is mandato- of the alkaline battery began to
ry to achieve advertised etching melt and was too hot to handle for
times. I used a 250 watt heat lamp 1.5 hours. The incident was re-
about 12 inches above the tray. ported to wing safety of an AF

Continuous agitat ion to br ing Form 457, Hazard Report .
fresh etchant into con tact with the Investi gat ion of the incident
copper is also essential. A motor- found a warning on the alkaline
ized tray rocker is handy (though battery which read: "Do not dis-
not essential) and numerous de- pose in fire, recharge. put in back-
signs have appeared in amateur wards, mix with used or other bat-
radio publications, Experimenters tery types. May explode, leak or
who make many boards may want cause personal injury." The inci-
to build a bubble etcher for even dent was caused by the mix ing of
g reater efficiency . J im Stinson two different types of batteries. AI-
has described an eesv-rc-euue kaline and rechargeable batteries
etcher that utilizes a plastic ref rig- (nickel-cadmium) should always
eratcr box and an aquarium air be used by themselves.
pump in OST, November 1964, Normally, general purpose (car-
pag e 45. bon-zinc) and heavy duty (zinc

Fina ll y , d on' t " p u sn" the chloride) batteries may be mixed
etcnant too far . Depleted etchant together in the same flashl ight or
works slowly and produces poor electron ic component (portable
results. For tray etch ing of aver- radio, tape player, etc.). However.
age to large size boa rds, I use just alkaline and rechargeable should
enough etcnant to cover the board always be used alone and never
and discard it after a single use. mixed with any other type of bat-
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Fig. 6. Construc
tion details of the
imp roved J-Pole
match.

.,- '...

0 1 coax affec ts SWR as does
proximity to other objects. Adjust
installation with a meter for best
results.EII

stainless steel hose clamp

smal l bracket to &Jpport coax
socket (see drawing)

short piece of 1 14 wire between
socket and stainless steel strap.
eight 8-32 bolls. nuts. and Iodl.......

Wm, Bruce c.meron
Temple TttfTK e FL

•
0 '

•

_ A"oo; ....

~. .,~il ".
j , J
I . 0

............
_ CLA__ """ (Tll_~'I.

Materials:

matching section, at DC ground
potential at the bottom . in the
usual fas hion . Remember thai
on these frequencies. lead dress

two pieces 'VI. square alumi
num tubing. one 19'¥o ' tor stub.
one et leest T long. fOf the radi
ator and main support, drilled
lor 8-32 bolls as indicaled,

aluminum strap. ~ " • 2 "- "
drilled one 7.16- ctr .

itIsuialing bar,2-x 2%- drilled
cre r.te- c e.

j'
~

d~

~

Fig. 5. Bracket for coax socket.

Improved J Pole Match
I have liked J poles for years

and built many of them. but never
found a simple way to get a com
pletely flat SWR. Now I have. It
looks a Iiltle unconventional in
theory bu l it measures we ll . I
made this one with square alu
minum tubing. which is easier to
work with mechanically. although
not always easily ava ilab le . If
available, the mounting hardware
is simpler as the diagram shows.
The main difference between this
model and others is the length 01
the rad iating portion, which is in
creased from 38" to 471h" and al
lows a completely "at match at the
design Irequency. SWR readings
are shOwn in Figure 2. Apparently,
what we have here is a * wave
element and a quarter wave

Actually, il is a shorted stub in par
allel with the feed point . using one
01the radials as part 01the stub. It
is very tolerant and broad-band
ed . which is important on such a
wide band as len , I made mine for
29 MHz, because I am interested
in FM, but it works adequately
over the whOle band. l onger di
mension would lower the frequen
cy to your cncce.

Radiator and rad ials are 8' 2 "
long and the stub is a 19" piece of
RG8U . with cover and bra id re
moved, wrapped in a loose spiral
around the radial to keep it from
sagging. Make all 01the elements
adjustable so it can optimize for
frequency and SWR. This is a
grounded antenna, for DC and
perhaps also for lightning!

Fig.4 . IOm groundplaneantenna.
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Look at our MC£j, F r;;'lA,l=l!( ..

"ON WINDOW" Line

UHF
(420-520)
• 3 db gam
• No Hole
• Easy to Movn/
• Rvgged
• Svper/Of

Per1r:xmance

• Radiator Snaps
On and Off

• Competilively Prrced

VHF
(140-175)
• No Hole
• Easy 10 Mount

• Rvgged
• SvperiOr

Performance

• MaClarOf Snaps
On and Off

• CcmpeMllo'eIy Pnced

••• Super [omshock 64 •••
Pro9rllmllbl ~ Repeater Cont roller M It. VHf Remotes/Autopotch

Rotor Conlrol/YolCf,cteSS;7 T_ P~9ing/lJ5.rf" 1099 lng / Unlimiled voubut.-y
1 11'1011 _ I Q4~$ ' I..,U · CAlli" C53 01A:o( III" ' tJt (;S61S rs lN _ _

CelJularfTrunking
(800-895 MHz)

•

• Jdt) Galli·""-• Easy 10 Mount
• Rugged - Goes through Car

Wash WI/holJl Removal

• Svperi(Jr Performance
• Broad Bandwidth
• Small s ue
• CcmpeIitivefy PriCed

J9OO- B RIVet Floall
Scholler P.,~," 60116

312-671·6690

brings imagination and innovation to
antennas and has been

since 1948!!
cmCUi 163~ READER SERVICE CARD

The Info-Tech~·6000 i l the most powerful RTIY decoder you c.l

buy. Simply connect to your receiver's audio cutpcr and add a video
monitor to experience the exciting world of advanced RlTY moni
toring. Too many feature s and modes 10 list here. Write for a free
spec sheet and a free pamphlet titled : Listening to RTIT 011 Yow

Shorlwave Radio. Reg. $849.95 OnSale $SO Off. Only $799.95

NAVAL ELECTRONICS, INC.
5417 Jetv1ew Clrtle· Tampa, FL 33614

phone: 813·885·6091· Telex: 289·237INAVl URI

Please add S8.00 for UPS
shipping. Visa, \\aster
card, Discover and checks
accepted. S ew 70 page
SWL catalog sent with
each order or SI.OO with 
out order.

Universal Radio
1280 Aida Dr. Dept. 73
Reynoldsburg, OH 43068
Toll Free: 800 431·3939
tn Ohio: 614 866-4267

The Info-Tec h M·8OQ is the inexpensive way to receive high reso
lution facsim ile prints on your compatible plain-paper dot matrix
printer. There are many FAX stations on SW and satellites transmit
ting maps. weather mforrnarion , m arine chan s and press pho tos.
wme for a free spec sheet. list of compatible printers lUllI a free
pamphlet titled: Rectivillg Facsimile 0 11 YOIl' Shorlwave Radio.

Reg. $349.00 O n Sale S5(l Off. Only $299.00
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Number 2901' your FMdbKk e.rd

ARTER'N'BUY

CALL SIGN BADGES Cuslom license
prere holders. Personal, distinct ive ,
Clubdiscounls. SASE. WB3GND, Box
750. Clinton 1.10 20735. 301-243-7302.

BNB699

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315, BNB698

Eur098an and American . Free catalog .
Robert W, Mink Import-Export. Box
6437S, Fair Haven NJ on04. 201-758
8388 BNB682

QUALITY esc CARDS and rubber
stamps . Send 39C poslage or SASE for
samples. New stock designs or custeen
cards from your black ink artwork . San
conar Press, P.O. Box 30726, Santa
Barbara CA 93130. BNB706

WANTED: Military radios and related
equipment circa WWII. Collections or
single uems. KA1GON, 617-396-9354
or write, SOl Mystic Valley Pkwy., Med
ford MA 02155. BNB700

ROSS $SS$ NEW SPECIALS: KEN
WOOD TS ·140S $799 .90 , TS
440SWAT $1199 .90, TW-4100A
5499.90, TM-2530A $394.90, AEA PK
64A1WHFM 5199,90, MP-64 $99.90,
MP-20 $79.90, ICOM 1e-37A S409.90,
IC-471AIW AG-l $759,90, IC-471HIW
AG·35 $969 ,90, IC·3200A $529.90,
04AT $349,90, IC-290H $496,90, YAE
SU FT·270R H $309 .90. FT·726R
$769,90, FT-736R $1499.90. AIIL.T.O.
(LIM TEO TIME OFFER) LOOKING
FOR SOMETHING NOT LISTED??
CALL OR WRITE. 0v9t 8780 hanw.
lated items in slock. for immediate ship
menl . MtHllion ad. PriCes cash, F,O,B.
Presion , We close al 2:00 Salurdays
and Mondays, Ross Distributing Co.,
P.O. Box 234, 78 South Slate, Presion
to 83263. 208-852·0830. BNB709- ---- - - ,

must pertain to ham radio
I

I

I

I

I

I

I

I

I

I

I

I
I
I

I
-.J

SASE. CPRC-26 military Manpack Ra
dio, 6 meter FM. with antenna, etyStal,
handset: 522.SO, 542.5Ofpair, $97.501
six. Military-spec TS-352 VollOhm/
Mullimeler, leads, manual: $12,50.
$4.50/piece shipping, $9 maximum.
Beytronrce, Box 591, Sandusky OH
44870. BNB649

aSL, & RUBBER STAMPS - TOP
QUALITY! States. World Maps, USA,
Key, Shuttle, Globe aSLs . Report
Form Rubber Stamps. More! Samples
$1 . (Refundable With Order). Ebbert
Graphics 0-7, Box 70, Westerville OH
43081 BNB675

ROSS $$5$ USED June SPECIALS:
KENWOOD TR-9500 5459.90, R-5990
and T-599D $549 .90 . TS -700A
S309.9O, YAESU YO-901P $379.90
yo-900 $169.90 FP-757HD $199.90,
E.T.O. 76 $1299.90 $1295.90 76Am3
8874 $1999.90 LOOKING FOR SOME
THING NOT LISTED?? CALL OR
WRITE, WE HAVE OVER 300 USED
ITEMS in slock MENTION AD. Prices
cash, F,O.B. PreSion. We close at 2:00
Saturdays and Mondays. ROSS DIS
TRIBUTING COMPANY, 78 South
Stale , Presion 1083263208-852-0830
P,O, Box 234. BNB654

K 1BV OX AWARDS DIRECTORY .
Complete rules for over 830 cer1ili
cates . 99COtJntries. 200 pages. $14.60
Postpaid. Ted Melinosky, 525 FOSler
St. South Windsor CT 06074·2936.

BNB672

" HAML OG' · COMPUTER PR O
GRAMS 17 modules. Full features, Au
lo-Iogs, 7·band WASIDXXCC. Apple
$19,95. IBM, Kaypro, Tandy , C-128
$24.95. KA1 AWH, PB 2015, Peabody
MA 01960. BNB666

SOLDERING STATION and TOOLS, - --- --
Barter 'N' Buy advertisi ng

I products or services.
D lndiv idual (noncommercial) " , 25Cper word

I D Commerc ial __ __ __ " , 60c per word
Prepayment required. Count only the words in the text.

I Your address is free. 73 cannot verify advertising c laims
1 and cannot be held responsible for c laims made by the

advertiser, liability will be limited to making any neces
I sary corrections in the next available issue. Please print
I clearly or type (double-spaced).

I

I

I

I
I No discounts or commissions are available. Copy must be

received In Peterborough by the first of the second month
I preceding the cover date. Make checks payable to 73

I
Magazine and send to:

Hope Currier
I Barter 'N' Buy

73 Magazine
I WGE Center

Peterborough NH 03458L _

SU PERFAST MORSE CODE SU 
PEREASY Subliminal cassene. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy techn ique .
$10. Both $17. Moneyback guarantee .
Free catalog: SASE. Bahr, Dept 73-4,
2549 Temple, Palmbay FL 32905.

BNB624

HOME8 REW PROJECTS LISTS and
rad iO magazines index informatio n
SASE. WB2EUF, Box 708, East Hamp
Ion NY 11937. BNB626

more. Source of parts included. One
time 50% rebate lor new mods submit
ted and rwo lree updates. 10 pages of
tech info on Ihe J-.500Z. Order loday
$10 per copy plus $1 postage . SASE
lor info. Bob Koziarek WA2SOO. 69
Memorial Place, Elmwood Park NJ
07407. BNB581

MA RCO : Me dical Amateur Radio
Council , operates daily and Sunday
nets. Medically oriented amateurs
(physicians, dentisls, veterinar ians .
nurses, therapists, etc.) invited to join .
FOt information, write MARCO, Box
73's, Acme, PA 156lO. BNB612

WANTED: EQUIPMENT AND RELAT
ED tTEMS. THE RADIO CLUB OF JU
NIOR HIGH SCHOOL 22 NYC, INC., is
a non-p-ent organization, granled
SOl(c) (3) status by the lAS, incorpcrat
ed untler the laws ct me Slate of New
YOtk with the goal 01using the theme 01
Ham Radio to lurther and eeneoce the
education of young people. Your prop
erly donation would be greatly appreci
ated and ackowledged with a receor
for your lax deductible ccnuecton .
Please contact WB2JKJ using the call
book or telephone 516-674-4072, 24
hours, seven days a week. Thank you!

BNB621

DEAD 8 ATTERY1?? NiCdsllnsertsl
Rebuilding Pager (1.3V150mAh)
$3,75, Cells (all sizes) " Write. " ae
ctecemen t packs : Yaesu FNB2 I
Wilson BP4 J Maxon CPOSOO $23,95,
Santee 142 $21.95, Motorola Rapid!
Chg' HT220 Slim/225mAh $31.95,
HT220 Omnif450mAh $37.95, GEl
RCA/Johnson - wene . Replacement
Ballery Inserts: ICOM BP2 $17 ,95.
BP3 $16.95, BP5 $23.95, BP7 S30,95,
BP8 $30,95, Kenwood: PS24 $19,95,
PB25125Hf26 $2 4,95, Az den 300
$19.95, Tempo: S1I270mAh $21.95,
Sl ,2.4,5.15145OmAh $22.95, t ee-t ee
2991 $24.95. Santee: KTBP $16.95.
KTBP2 $21.95. Rebuilding : (Send your
pack) Yeasu : FNB3 $34 .95 , FNB4
$37,95, Slandard: BPll $27.95, Install
inserts above: add $300.SASE infO. In
PA add 6% . Add $2 Shipping . CU
NARD ASSOCIATES, Dept . 7, R.D.6
Box 104, Beoford PA 15522. SNB628

R·390A RE CEIVER PARTS : lnl o

QSL CARDS- Look good with lop qual-
ity printing . Choose standard designs
or fully cuSlomized cards. Better cards
mean more returns to you . Free
brochure , samples . Stamps appreciat
ed, Chester aSLs, Dept A. 310 Com
mercial, Emporia KS 66801. BNB434

THE DX 'ERS MAGAZINE Up-to-date ,
informative, inleresting. Compiled and
ediled by Gus Browning W4BPO, OX
ec Honor Roll Certificate 2-4 , Sand
for free sample and subscriplion infor
mation loday. PO Drawer OX, Cordova
SC 29039. BNB261

LEARN CODE on your IBM-PC (or
compalible) or Commodore C64/128.
CODE,PRO lakes you from no knowl
edge 10 prolieient copy. $1 0 plus $2
$&H . Specify computer and IBM disk
SIze. TRIO TECHNOLOGY, Dept. 861,
PO Box 402, Palm Bay FL32906.

BN6490

POST CARD QSL KIT Converts post
cards, photos 10 aSLs' Stamp brings
Circular K-K Labels, PO Box 412, Troy
NY 12181-Cl412. BN6498

QSL, TO ORDER, Variety ot styles,
colors , card stock . W4BPD OSLs, PO
Drawer OX, ccrocva SC 29039 .

BNB260

WRITTEN EXAMS SUPE REASY .
Memory aids Irom psychologisllengi
neet cut studytime 50%. Novice , Tech,
Gen: $5 each. Advanced, Extra: $10
each . Moneyback guaranlee. Bahr,
0epI. 73-4, 2549 Temple, Palmbay FL
32905. BNB531

S8-220 OWNERS! Enhaoce perfor
mance-add new features, 11 step-by
step mods which include: tuned-Input
6- and t ee-meter operation. heevv-cu
ty power supply mods, lull aSK opera
tion. solid-stale bias control, and many

COMMODORE REPAIRS We are the
largest Authorized Service Center in
the COtJntry and we repair your Com
modore computer within days, (Our
prices are low; eg, C64·$39.95 com
ptete) . .. COMMODOR E/AMIGA
CHIPS, Authorized Drstnbutcr. Facto
ry Fresh. "'651016526-$9.95 , 16581
$12 .85, 16567-$14.75, '8701·$7 ,25,
PLA/82S100-$12 .95,- 901 ROMS 
$10.95,Amiga chips, and manyotners.
Asll about quanlitydi$COUnt. (WE SHIP
WORLDWIDE) ... " T H E COM
MODORE DIAGNOSTICIAN ", an in
valuable double sided tammatec guide
for lixing your C6411541 drive, It diag
noses 72 variables and tells you whal
chips are laully $6,95 plus $1 ship
ping .. VISA/MC... Kasara M,crosys
terns. Inc., 38 Murray Hill Drive, Spring
Valley NY l09n, Call Toll Free t-eoo
248-2983 (Nationwide) or 914·356
3131 . BNB529
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WANTED : Sony 330K (wllh tape
recorder), 320K (wltl'lout tape recorder)
and Sony CRFl rKeivers. Please eall
Malhew Woll at 713-871-9000,

BNB710

MAJOR BRAND HAM EQUIPMENT
Butternut. Husller, Larsen. MFJ . Mo
bile-Mark and much more. For in form a
tion call Key Communications ETC .
Inc., Berwyn Il 312·795-1314 ,BNB717

1988 NORTH AMERICAN 6 METER
REPEATER DIRECTORY and SO MHz
5SB/Beacon o.rec1ory now available.
415.00 lor balh · Poslal Money Orders
preferred , Harry SChOOl KA3B. 1606
South Ne.....kirk Street. Philad elphia PA
19145. BNB721

WANTED:Drake R74.. Rece.ver. Tony
Ficarra. 144 Gladslone Ave , Wollon·
gong, NSW AUSTRALIA 2500.

BNB722

PACKET RADIO AMATEUR An·
nounces a ne..... heavy dUly C-64 com
modo re replacement po.....er suppl y es
pec ially for l he PACKET RADI O
AMATEUR The ne higher amperage
output ..... ill NOW alia for 24-hour con-
tmucus " Pac ket" operaucn ..... ,thoul
vollage chal'lge or failure which lhe ex-

istlng uM can succumb to. Thr heavy
duty power supply also has a heav-er
heat sink and is an exaCf physical re
placement lor the original uM. Over
52% of ee Commodofe 64lai'ures can
be directly related 10 the origlnat power
supply. $27,95 plus $3 UPS shipping,
Kasara Microsyslems. Inc., 38 Murray
Hill Dr ive, Spr ing Valley NY 10977. 1·
800-248-2983 (Nation ..... ide) or (914)
356-3131 . BNB725

DIGITAL. AUTOMATIC DISPL.AYS All
races.GRAND SYSTEMS, POB 3377,
Dep't A, Blaine. WashIngton 98230.

BHB728

YEASU FT101M 180W XCVR original
car ton , never used . Be st o tte r. T,
Schrader. 1805 Lakeland Valley nr. ,
Springfield VA 22153, 703-455-3806.

BNB730

PROFESSIONAL QUALITY DTMF
DECODER AND SEL.ECT CAL.L SYS
TEM by vece YakamavlCh AA4MY,
see Feb OST Maga zine lor cereus.
Blank bOard . 152-PCB only $11,95, Kit
01 Parts including board, 11152·KIT only
$69 ,95, Assembled and tested board
11152·ASY only 599. 95. Add $2.SO per
order SIH. A & A En9ineeflng, 2521 W.
LaPalma , Un it K. Anaheim CA 92801 .
714·952-2114 BHB732

LABORATORY Equlpmenl. EIec1ronic
Tesl Equipment , Componenls. Unusu
al Items. Industrial and Governmenl
Surplus and priced Cheap' Send 50
cerue for catalog to: Lehman SCienhflC
EQuipment. RD. 1, eex 580, Wrights
ville PA 17368. BNB134

HAM TRADER YEL.LOW SHEETS , In
our 271h year . Buy, Swap, $ell ham
radio gear. Publ ished tw ice a month.
Ads qUlCkfy circulale-no long wail for
resultS. Send .10 SASE for sample
copy. $13 tor one year {24 issues).
P.O B. 2057. Glen Ellyn. IL 60138·
2057, BNB741

DA I W A MT2 0 A HAN DH ELD 2m
iranscewer and accessories wanted
LA 20 "booster." battery cases, etc.,
also need Easlman 35mm " dayload"
developing tank . G, Rose , 524 N ,
Quaker Lane , Ale~andria VA 22304;
703-370--1880. BNB742

B' K 1570 AP SCOPE WI4 probes 80
MHz· 4 trace - used 20 hrs,has warren
ty card $1000 O.B.O. James Krueger,
At 1, Box 364, Seguin TX 78155,

BNB143

E·Z CODE Complele novice code

course on 90 minute tape by maSler
instruCfor 58 postpaid. PraCfice lapes
al mosl speeds from 5 to 20 wpm $7
postpaid. E·Z COO£. Box 29013. At·
lanta GA 30359, BNB744

WANTED: Hallicrefters SR-1 50 or SR
160 wifh power supply. State condition
and best price. WA2AFO, 2579 Pul ·
nam St.. Scheneclady NY 12304

BNB745

FOR SALE 2-Azden PCS-SOOO. 2m
FM Mobile Radios, New in sealed tac
lOry boxes wlfaclory warr. $300 each
plus shipping . Call 313·422·4873.
Harold KA8-ZXE, BNB746

PHOTOYOLT AIC PA NELS Lowesl
price on so-cocs.Aroopanels. From 1
wall 10 SO. Send $1 lor price spees and
data sheets. MiChael Bryte, 2225
Mayflower, Massillon OH 44646.

BNB747

BACK ISSUES 73. Kilobaud, Mit ro
computing. Byts, Popular Electronics ,
Raaio-ElfKtrOfllS, Interface. $end pref·
eeeoce . SASE 10 Bill Aossman. 632
WeI more . Evefell WA 98201 _ BHB748
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Humbt, 30 on )'our FeedbKk car<f

Hams Around the World

JolIn TG9VToperates a " no-beacon" mSllbOx on 14085 625 kHz mark freqtJ6ncy
8' ' 4 baud. Access GUA TMAIL in the d8ytlrrJ6. A t night, he's on AMTOR on
14073.500 kHz. Wltl! selcal TGVT. He funs an /cOM 751 to an Alpha 78 no-IlJfI6

amp, feedmg a 4~6men' quad.

Ox
tend to answer COs. So when the
band is open to that particular part
of the world, a directional CO
might put a new cou ntry in the
RTTYlog.

As with any OXing, keep the
calls short and to the point . Avoid
sending strings of AYs or repeat
ing the OX station's canslqn. Try
" 1 x 5" calls-the OX station's
call once, followed by yours five
limes. And listen, listen.

ATTY OXing offers one feature
not found on the other modes: It is
ent irely possible to have a valid
contact with a station when no co
eratcr is present! Some OX sta
tions maintain automatic " mail
box " sta ti o ns and messag e
centers. These stations will log a
call and respond to it without need
01 an operator. A OX ATTYer can
confirm TG9VT when John is not
in the shack. Many 01 these AnY
bulletin boards can provide OX io
formation, as well as lists of other
such automatic stations. VK2AGE
on 14073 kH z AMTOA has a
weekly OX bullelin compiled by
VK2SG, for example.

The AnY nxerwur also want 10
make good use of RTTY contests,
especially the Bril ish Amateur Aa
dio Teleprinling Group (BAATG)
spring test, and the CQWW AnY
fall activity. The relaxed pace of
the ATTY contests is a refreshing
change from the feeding frenzy of
SSB tests, but there's still plenty
of excitement available for the dig
ital OXer. Be sure to check out the
rules and the sco ring systems.
(I' m sti ll trying to figure out my
BAATG score.j

The rapid increase in sunspots
and the increasing availability of
RTTY gear and stations means
digital OXing will be great in the
next few years. Why not give it a
try? see you on the bands.III

LASHE'. Comm.ndment. for QSL Man.gers
1 . 8ya~fng10act as a OX·.l. tion QSL mana!l&'. tne volun tee, a s.$ume. tM responsibil
ily 10 en.u'e thaI e verybody who wa nls a ca rd glU. ~ in one way or anothe r.
2 . All ca rd, n.<;e lv!ld mus t be <;~ked ag ainsl thlllOg capillS received trom lrte OX station.
aod I QSL <;a,,1 should be mad. out immedialely aod ' e1 u,1\IId via thll QSl bvr8&u.
3. 0 ... oI 1he MrVices of a nallonal socillly is to proviOe a QSt bu'eau lor its membe~. The
voIunlee< should "",onlain lhe membenhlp of his ".lional sociely (tARU~ to en5Ule
propet~ ofOSLs via !he bureau
4 . The ""*-"'l_SI'I<:Ud _ ays make...' e Ihal!he soeoefy' . bur8au is ..._ of tile lact lhal
hel5l'\and1011Q 0SLs lor & Slatton on a dl~part of !he WOIId . to,,-'allTlOOlh cooperilloon
!rom .. pan_ c:oroce<l lCId in "" oom o;:ounUy
S. If !he n&IlOn8l 0Sl burNU • nCII ...to. ....tQlly 8fXlIPI1IlQ 0SL.s lor. or on behaIl of .
""*'...OX..toons. tile ¥Olunlee<-.Id laketlle 1« ' .ry acoona lO obIaIn aoceptanoI
before undertaking !he~ 10 act .. aomeoo..•• QSL manag8I ThIS is veoy
If'l'lpoI'I8fl1... !he bulk 01 the wo,Ief. QSl cards &r8 -.1~ lhe bur8",.
6 . For promp!e' handling 01 QSl tards, many.VId OX." .,e prepared to pay poslage plus
lhll Hrvoc. oI a di,ect QSL CSIll Dyall or . urtace mall. II the voIunlee' is prepa'ed to provH:le
lhis se rvice. he should make . u'. lhat ' his informallOll i. provOled by tM OX stalion. as we ll
as be ing publiShed in lhll variou. OX news bvlkllins s nd Ha m magazi ne s , A good idea is to
adVIse how many lACs (Int.,na hona l Reply Coupons) a'. required lor ai, mail within lhe
volunlee" , own<::ontinenl ..od IhlI_t of lhe world...OM IRC covers s urt_ poslage only ,
He should me". ~ known aJso if SASe. (Self Addrened Slampad Enwlcpesjare required.
7. For dlll'Ct -.plies. !tie vo\unl_ should """'" demancl more 1tIan needeCllor actual costs
OSls managetS 8Ie expected 10 do lheiI work out 01 dedocation and pIMsu.. He should be
pI'IIp8I'II'd 108fXlIPI . $maI1on. '""*=" _ be (OO . ...... ...led 10 some . 11111I'II by _ people
sendong exc......~. Beong aOSl manager. ho Ae'lIr. is ITIOStcenaonly. non-profil....-
6. Reme<T_ geong SOI.ICIOO..·. OSl manag8I .a~8Ilegolnp'

and master the CO keys, callsign
insertion, receive and transmit
buffers, and all the other features
of the equipment before trying to
chase rare OX. .

The s ingle most important
piece 01 equipment in Any o x
ing is exactly the same as that in
other oXing: your ear. oXing is
at least 90% listening (or watch
ing). Almost all HF AnY contacts
occur in very limited band seg
ments, with 14075-14100 kHz be
ing the most popular. With in
creasing sunspots, check out the
corresponding band segments on
10 and 15 meters, as well as the
low band spot OX frequencies of
3590 and 7040 kHz. ATTY is per
mitted on the new WAAC bands:
tune around 10145, 181 05, and
24925 kHz.

Beginning ATTY nxers will
make the most headway toward
digital OXCC by scanning 14075
14100 kHz on a regular basis. In
addition to listening for OX sig
nals, the nxer shOuld also print
OSOs from some 01 the better
known, more active Dx ers on the
band . JA1ACB, TG9VT, VK2SG,
W3KV, and KT1 N are good sta
tions to copy, as they are usually
informed about current ATTY OX
activities.

The print publications contain
useful ATTY OX information as
well. The RTTY.Iouma/ includes a
OX column by KT1 N with lots of
OX activity reports. And the week
ly OX newsletters etten have AT
TY reports.

Don't neglect the rest of the
band while concentrating on the
Rny segment. By listening to
signals on the rest of 20 meters ,
for example, a Dxer can get an
idea of the propagation paths and
band openings. Many rare ATTY
OX stations dislike pile-ups, and

test n x oedtucns. such as the
Ho 8oX digital trip to the Gala
pagos Islands in 1987. These OX
peditions greatly increase the
number of countries available on
the digital modes.

GeUing Started

ATTY o Xing shares many as
pects with CW and SSB o Xing . A
nxer needs a station of at least
average capabilities, better if pos
sible, including a good rig and an
tenna farm . It is more difficult to
copy ("print") weak stations on
AnY than on SSB or CW, so a
good station proves more impof
tarn in digital o Xing than in other
modes. Ideally, the rig shOuld be
very stable, as even a slight Ire
quency change can garble trans
missions. The ability to use a nar
row CW filter while in the lower
sideband mode is another o Xing
advantage. The rig should also be
capable of continuous transmis
sions for extended periods. ATTY
demands a great deal of stamina
from a rig and its power supply.

RTTY Dxers will probably wanl
an amptifier, for the reasons given
above. Aga in, continuous duty is a
requirement, so amps with mar
ginal power supplies may nol be
up to the task. The Drake L4B,
Henry 2K, and Alpha amps are
good choices.

There's a wide croce of com
puter and dedicated ATTY gear. I
use a simple Commodore C-64,
and AEA Pakratt PK-64 with HF
modem, lor example. In any case,
read the instructions carefully,

Chad Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

ATTYOXing

The recent Any equipment
revcruucn has dramatically im
proved the sport of AnY DXing .
Once the neglected stepchild of
OX. AnY DXing is rapidly enter
ing the main stream of the pursuit
of new countries.

With the replacement of the
noisy, troublesome Model 19 by
silent , smcothly-operating elec
tronics. many more amateurs
have joined the digital OX crowd,
including many stations in other
countries.

An important benefit of the shift
to electronics has been the eon
tion 01AnY gear 10 major expe
ditions. Clipperton F00, Peter 1
3Y1, and Howland Island KH1 are
just a few of the many oXpeditions
that packed RTTY gear as well as
SSB and CW equipment .

The portability of modern RTTY
gear has also led to a new phe
nomenon: the ATTY mini-oXpedi
boo. Many cou ntries, especially in
the Caribbean, had seen little or
no ATTY activity until a few short
years ago. Now vacationers head
ing for some sun can pack some
ATTY gear along with their porta
ble transceivers, and generate
some fierce digital pile-ups from
their seaside OTH .

The increasing popu larity of
Any contests, espec ially the
new COWW ATTY test at the end
of September, has prompted coo-
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Another impressive wonder
of nature in Australia is the world 's
biggest collection of coral in the
world, the Great Barrier Reef.
It extends for 1,250 miles along
the count ry' s northeast coast ,
lies about six to 62 miles offshore
and ranges from 10 to 150 miles
wide.

The reef, along with Australia 's
many other superior beaches,
draw many locals to become
almost year-round swimmers ,
beach loafers, snorketers, skin
d ivers, shell hunters, and sun
worshipers supreme. But such
pleasures give Austral ians the
unenviable record of sufferi ng
from the world 's highest rate of
skin cancer.

Another spectacular wonder
of nature is Ayers Rock , the
largest rock in the world. It is jccat
ad in the middle 01 the continent
with the nearest town of A lice
Springs only 280 miles away.
Ayers Rock is 1,143 teet high,
5 .5 miles around, set virt ually
alone in a broad , sandy plain .
The rock is open for tourists to
climb. The Aborigines call it "utu
ru" and consider it a very sacred
site since many of their legends
center on it.

Austral ian Ab orig ines have
wandered the continent for at
least 40,000 years. Anthropolo
gists estimate that about the time
European sh ips reached Aus
tralia , the Aborigine population
was more than 300,000. Today
there are only about 50,000, plus
150,000 part-Aborigines.

Happy Blrthday l

This year, Australia is celebrat
ing it 200th birthday. On January
26, 1788, after an eight-month
passage from London, a fleet of
eleven ships arrived in what is
now Sydney Harbour. The vessels
had set sail lrom London with n 6
convicts. Brita in had decided to
reduce crime by shipping convicts
to Australia. That continued for
80 years and by the time such
ban ishment was o utlawed ,
162,000 criminals had been sent
to Au strana.

Many outs iders lind the
strangest feature in all of Australia
is the language they speak. It is
English but not the brand known
to Americans. It's fairdinkum (ab
solutely true) that if you're really
up a gum ' ree(in a quandary) for
a OSL card from Australia, give
it a bur' (try it) by calling "CO
vx-rand't-cnen ces are you 'll
soon be hearing a copper (friend)
from Down Under answering ,
" Goo'dye mile!" m
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Opera Hou se show the tops
01 i t s curved walls !lowing
inward to become roofs, unlnter
rupted by the 9O-degree angles.
Those walls soar up to 230 feet
high, about the heigh t of a 21
story building. The structu re is
co vered wit h 1,056 ,000 wh ite
tiles made in Sweden. To some
people , the building looks like
billowing sails of a beautilul Ship,
to others it looks like a pile 01
broken eggs.

But the Opera House is much
more than its name suggests.
Indeed, opera is not even its majOr
p rodu ct ion . Th e structu re in
cludes five main performing halls,
w ith th e Opera Theater being
the second largest in the bui ld
ing. Even though the Opera The
ater seats 1,547 people and has

a curtain longer than half a foot
ball field, the larger is the Concert
Hall. The Concert Hall seats 2,690
people. It is used lor symphony
performances, chamber music,
jazz and pop concerts, conven
tions, and such . The Australians
claim the largest mechanical ac
tion organ in the world is housed
here- 10,5OO pipes, built at a cost
crst.zmnucn.

Al so located in t he Opera
House are a Drama Theatre, a
Playhouse, and a Recording Hall .
Then there are f ive rehearsal
studios, an ellhibition hall, two
restaurant s , Sill bar s , and a
library; a total of 900 rooms!

The natural wonders of Aus
tralia are indeed diverse. Wildl ife
includes about 400 native ani
mals, plus about 600 species of
birds unique to the country. There
are more than 170 marsupials
kangaroos, koalas, wombats and
such . The 50 types of kangaroos
range from just a few inches tall to
over sill teet : some of the big
"roes" jump 20 feet and race
along at 30 miles an hOur.

~VK5ADC

QTH is AUSTRA LIA

less than 16 million, nearly a mu
lion fewer people than in texas!

There are 17,207 hams in Aus
tralia, sma ller than the ham popu
lation 01 Pennsylvania. Austra lia
has one ham per 916 residents,
compared with one ham for every
5 29 res idents in the Un ited
States.

Amazingly, one of every four
residents in the nation live in Syd·
ney. Sydney is the country's most
populated city, with about 3.3 mil
lion people. Australia's capi tal ,
Canberra, has about 250,000 resi
dents , ro ug h ly the same as

Rochester, New York, or Fresno,
Cali lornia .

The unusual facts about Aus
tralia, some 01 which were report
ed in the February 1988 edition
National Geographic, seem un
ending. It is the only nation that is
a continent. Its largest lake , Eyre,
is 3,600 square miles, about 1.5
times as large as Delaware-yet it
is bone-dry almost all of the time.
Australia has ten times as many
sheep as people. It is one 01 the
least densely populated countries
in the world with only an average
01 only five people per square
mi le. Voting is compulsory. Nearly
all 01 the world's opals come from
Australia. And its per-capita in
come is one of the highest in the
world at $11 ,200 equivalent in US
dollars.

Man-made and Natural Wonders

Not sta ti stics , but sights are
Australia 's major attraction s.
They range from impressive man
made drama to spect acular won
ders of nature.

Pictures 01 Sydney 'S un ique

TH-DX

Populat ion Stats

Ma ny Americans know Aus
tralia is about the same size as the
co ntinental United States. But
so me people are surprised to
learn that Australia 's population is

Leon Fletcher N6HYK

Amazing Australia
Many nights, there are so many

clear signals coming in Irom VK·
land (Australi a) that some Califor
nia hams would say, " VK hardly
counts as OX."

Many East Coast hams also find
Australia fairty easy to work. Even
hams in Europe, who are located
Ihe farthest from Au stral ia on this
planet, do not inc lude VK in their
list of " 100 most wanted coun
tries."

8uI Australia , tne world ' s
largest island, is certainty one
01 Ihe world's most fasc inating
countries. For starters, it ranks
in lhe top ten nations in a startling
S1 teatures. Some Australians
ere considered to live with the
best physical quality of life and
have tne most gradua tes and
pupil-to-teacher ratio . Aust ralia
has Ihe most new houses bui lt,
passenger cars, rad io receivers,
hospita l beds, and airfields per
capita. It is also proud 01 the civil
aviation flying distances, advertis
ing expenditures, registered in
dustrial designs, and magazines.
And the Au stralians consume
more meat, sugar and rubber per
capita than any other country.

In triguing Contrasts

Within these rank ings, repo rted
in New Book ofWorld Rankings by
George Kurian , there are some in
triguing cont rasts. For example,
Austra lia has the world 's highest
literacy rate for both males and
females, yet it also tops the world
in rates of rape and other sell
offenses. Despite Australia's high
ranking as seventh on an index
called " New Social Progress, " it
ranks second in the world fo r
juvenile crime.

Even though Australia is con
sidered to be among the top ten
nat ions of the world in having the
best physica l quality 01 life, many
of its ci tizens apparently feel a
need to escape from that desir
able existence by being one of the
leading countries for drug-related
crimes.
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• BELDEN 9913 low-loss
SOO ft Roll $.200.00 or 42c:/ ft.

• BELDEN 8214 (foam)
500 ft Roll $16.5.00 or 36c/ft.

• BELDEN trJiJ7 RG-213
SOO ft Roll $.200.00 o r 42c:/ft.

AMPHENOL SPECIALS
PL-2S9 a llver (mica fil l e d ) 5 1 . 2 5
VG-2 I D 'N ' male cable end 2.75
UG- 2 I D 'N ' (fitted for 9 9 13 ) 3. 50
UG-23D 'N' f e mal e cable e nd 3. 95
UG· 29A 'N ' Bar re 1 ~ j ece- J ack I 4 . 5 0
UG-57B 'N ' Bar rel pl ug-plug 5.20
VG -58A 'N ' Cha•• l a r eceptaele 3 .50
UG-83U 'N' Plug t o UHF Jack 8 .00
VG- U tl 'N' Jack to UHF PlUS 6 .95

Cop per-clad 14 gao(7x22)
7C • f oot (any length)
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VISA. • MASTER CARD ACCEPTED
SHI PPING IS ADDITI ONAL
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1-800-USA-9913
I n NJ 201-887- 6 42 4
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FEEDBACK

In our continuing effort to present the best in Feedbacks Title Feedbacks TIUe

amateur radio features and columns, we 've decld- I Welcome, Newcomers 19 Voltage Sampling w ith a
ed to go di rectly to the source-you, the reader. 2 Never Say Die Computer
Articles 'and co lumns are assigned feedback num- 3 QRX 20 Packet Talk
bets . wh ich appear on each art icle/column and are 4 Flip-Flop Latch Circuits 21 RITY Loop
also listed below. These numbers correspond to 5 New York City 22 Above and Beyond
those on the feedback card opposite this page. On School Program 23 Q RP
the card , please check the box which honestly rep- 6 Review : Ramsey 0 -5100 24 Weather Sats
resents your opinion of each art icle or co lumn. 7 Digital X-Y Oscil loscope 25 Circuits

Do we really read the feedback cards? You bet ! S Care And Feeding of PBBS 26 Propagation
The results are tabulated each month, and Larry 9 Review: rCOM IC-375A 27 Hamsats
(our editor in chief) takes a good. hard look at what 10 VoSats 28 Tech Tips
you do and don't like. To show our appreciation, 11 Buyer Beware 29 Barter 'n' Buy
we' ll draw one feedback card each month and 12 Pulsed BiPhase 30 OX
award the lucky winner a free one-year SUbscription 13 Drifting Along the 31 QTH OX
(or extension) to 73 . To save some money on Telegraph Trail 32 Ad Index
stamps, why not fitt out the the Product Report card 14 Briefly Speaking: RS·232C 33 73 In'ternational
and the Feedback card and put them in an envel- 15 M obile Ra nd D Lab 34 Special Events
ope. Toss in a damning or praising leiter to the 16 New Products 35 Letters
editor while you're at it. You can also enter your 17 Ham Help 36 Dealer Directory
aSL in our aSL of the Month contest. All lor the low, IS Digital Voi ce 37 Op Ed
low price of 25 cents! Compression 38 Index: 6/88
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edited by Richard Phenix

Notes From FN42
Not a week passes here at

Wayne Green Enterprises without
at least one exotica lly-stamped
envelope arriving, bearing within
a request for a free subscription to
73 Amateur Radio. Many of the
requests are made by individuals
who have thought to themselves,
gosh, they print tens of thousands
and probably have hundreds left
over. /I would cost them only the
postage . . .

It doesn 't work that way, of
course. Magazineprices are setto
cover a/1 the costs of production
and dis tribution not covered by
advertising income. One item of
expense: courtesy subscriptions
for a limited number of individuals
(o r organizations) who have
earned them in one way or anoth
er or whose subscriptions may
lead to greater circulation. The
magazine industry is, after al/,
supposed to be profit-making.

In the amateur radio field there
is a nonprofit etement, however. It
can never be preached too often
that amateurs have public service
responsibilities, and are licensed
with the understanding that they
will meet their obligations. 73 Am
ateur Radio, therefore, does give
a number of free subSCriptions on
behalf of those obligalions. It is
our hope that amateurs and ama
teur organizations, particularly in
international terms. witl also as
s isr hams who, for instance, live in
areas or under circums tances
where outside help clearly could
make the difference berween
healthy and growing ham activity
and perhaps no activity at al/.

Underwriting the cost of a sub
scription to the amateur radio

magazine of your choice is one
example of assistance that can be
given. and from time to time you
will see in these pages. an oppor
tunity to do this. See the Nepal
item below. In the case of Nepal,
we are sending 9N1MC a one
year subscription.

Dates to remember in June: 1
Children's Day, China, National
Day in Tunisia; 2-Anniversaty of
the Republic, Italy. Coronation
Day, Great Britain; 3-Labor Day,
Bahamas; 4-Queen's Birthday,
New Zealand (on the t nn for Aus
tralia and Great Britain): 5-Liber
ation Day, Seychelles (which cele
b rates Independence on the
29th); 6-Memorial Day, South
Korea, Bank Holiday, Ireland, Na
tional Holiday, Sweden (and for
Portugal on the 10th , Luxem
bourg on the 23rd); 7-lndepen
denee Day, Norway (12th for the
Philippines, 26th for Madagascar
and Somalia); 14-Flag Day, USA
(20th in Argentina) ; 17- Com
memoration Day, Germany, Re
publiC Day, Iceland; 18-Evacua
tion Day, Egypt; 19-RevoJution
Day, Algeria, Father's Day, USA;
22-National Sovereignty Day.
Haiti; 24-Peasants Day, Peru,
King 's Day, Spain; 28-Mothers
Day, Central A frican Republic.

Australia. LATE WORD_
EXP088 plans (see April is
sue) drastically changed-no
ham activity at the site, for ex
ample. Double check all infor
mation before counting on it.

Roundup

Correction . In the box on page
94, February issue, the two ad
dresses in Portugal should be
REP-Rede dos Emlssores Par-

tugueses, Rua D.Pedrl Y, 4-4
llsboa, 1000 Portugal (and the
reciprocal license fee is around
US$30); and Direccao dos Servl
co s Radloelectricos, praea
Francisco Sa Carneiro 13, 1,
Llsboa ,1000 Portugal,
China. The China Radio Sport As
sociation (CASA) of the People's
Repub lic of C hin a (Zhonghua
Renmin Gonghe Guo) set up sta
tions BTG l S and BlGZML last
March for SSB and CW communi
cations for a very special March
to-May, tri-nation mountaineering
party (see OSL cards). The moun
tain: " the highest in the world
Qomolangm a," wri tes Ch ang
Han Dong. (Mt. Everest-or Mt.
Zhumulangmafeng-Ed.) Half
the mountaineers were to climb
the nor mface, half the south, to
meet al the peak and keep going,
making the first-ever dual , over
the-peak conquering of Everest's
29,028 feel. ZMl was the base
camp station, LS was in laSha
(lhasa), capital of Tibet . May 5th
was to be the meeting day at the
peak, at which time the Japanese
Broadcasting Net planned a tele
cast via sate llite to the whole
world. The frequencies allocated
for the occasion were 14.180 ,
14.330,21.330, 21.180, and 7.080
MHz.
Czechoslovakia. Our Czech cor
res pondent , R udo lf Kar ab a
OK3CMZ. has indicated that no
additional information is called for
by his co unt ry beyond that re
quested in curdratt Universal Per
mit Application form (for operating
permission) as publiShed on p. 78
of our January issue. He proved it
by filling one out tor himself and
sending it to us, with the attach
ments called for. (Ne now know
he drives a Fiat when mobiling,
has grey eyes, and his call suffix,
phoneti cally , is Cyril, Maria, Zu
zana!) Thanks!
Israel. Want to learn the interna-

lional (UN approved ) language,
Esperanto? Reportedly it can be
learned in one-fi fth to one-fWenti
emthe time needed for a typical
national language. Or, as the Es
perant ists say , Inteligenta per
sene lemas la lingvon Esperanto
rapide kaj facile. Tune in Naftali
4Z4RM' s weekly magazine-on
the-air linked between 40 meters
and VHF repealers in the north
and south of Israel , where Rami
Shlain 4Z4L.X will give you a ten
minute lesson. (See the October
1987 international column for his
picture.) It also is taught at the
Tel-Aviv Youth Center, the home
of the 4X4HQ radio club. There is
a 35O-pIus-member International
l eague of Amateur Radio Esper
antists (l l ERA) which puts out a
quarterly magazine, each issue
edited in a different country, and
has an annual international con
lest in Esperanto on the HF bands
on the third weekend in Novem
ber. Last year 162 stations in 22
countries participated. Rami reo
resented Israel at last year' s 72nd
conference of the Universala Es
peranto Asocio (UEA) in Poland
where 80 countries were repre
sented. of which 18 had represen
tatives on the Esperanto ham or
ganization.
Republic or Korea (South Ko
rea). Our special Olympic corre
spondent, HL5AP (see the Inter
national colum n lor November,
1987, page 96), wrote a few
months ago that he was QRl . fol
lowing duty with some 30 others
as rad io me n fo r th e Olympic
Practice Yacht Regatta in the Bay
of Suyong. off Pusan. He will be
providing the same kind of VOlun
teer service for Ihe Seoul Olympic
Yacht Regatta. Frequencies have
been allocated for the Olympics
(see box). and we hope 10 have
more details from Byong-joo Cho
soon. If you plan to go 10 Seoul
(the Sports Complex and Olympic

•
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Photo A. Byong-joo ChO HL5AP.

FRANCE

Claude GueeFD1DGY
I I Rue Emile LabiChe
28 tOO Dreux
France

IFDIGY was last heard from
two years ago: and that column
came two years after the one oe
fore "due to a car crash and other
ORM, " as he put it. Hope all DRM
clears up and it won 't be 1990ba
fore we hear again-how about
more information about the
" Gateway" prefect. and is there
anychance that France 's process
for granting operating licenses to
foreign visitors will be simpli
fied?-Ed. )

The CRRL 1988
Polar Bridge Diploma

In honor of the Transpolar Ski
Expedition, Severnaya Zemlya ,
USSR, 10 Ellesmere Island, NWT,
Canada. A bilingual certi ficate for
nine asos or leggings between
February 15 and June 15, 1988:
. 3 diNerent calls from North West
Territories-usually VE8, but the
cia prefix is optional here
• 3 different calls trom Asranc AS·
FSR (Russian Soviet Federated
Socialist Republic)-usuaUy UA9
orUA0
• 1 Base Camp Station from either
Canada or the USSR(CI8C will be
heard from the Aesolute Bay,
NWTCamp)
• 1 station from national capital
region of Ottawa
• 1 station from national capital
region of Moscow

Send application, certified log
data (no aSLs), and 10 lACs or $5
to me at the above address.

Some news from France

• The first " radio-amateur" asso
ciation in France now has for the
first time a YL at its head, Therese
Normand FE6EPZ. Let's wish
courage and good luck to this
valiant YL in any future hard strug·
gles...a new difficulty has arisen
which may slow future growth,
and already France prObably has
a smaller rate of amateurs-the
cost 01 a license has gone up, and
also the examination charges
(practically double Irom last year,
for a beginner).
• 50 MHz could be allowed in
France, but with strong restric
tions in area and power, dueto the
use of TV.

break] red tape in many cases."
(See Z imbabwe, below, where
lJ(X}() km (5000 miles) away, give
or take a few hundred, the same
bright idea struck . . . )
Zimbabwe. Bernard C. Herring
Z21EI also endorses our Univer
sal Permit Application as pre
posed. He makes the excellent
suggestion (and see Sweden,
above!) that in some countries the
whole mailer could be smoother
lor everybody if the application
were made for the use of the gear
of a resident amateur and, again
in some countries, lor that use to
be under the supervision of the
local ham. This could be made
easier yet jf a local amateur radio
organization endorsed the idea
and became the contact point for
the prospective visitor looking for
a local sponsor. [A list of such
countries can be added to the Uni·
verses Permit Application kit if
enough national groups agree to
sponsor visitor assistance plans.
Let us knowt)

CANADA

Garry V. Hammond VE3XN
5 McLaren Avenue
Ustowel, Ontario
Canada N4W 3KJ

[VE3XN is National Awards
Manager for the Canadian Radio
Relay League, CARF, and the
Maple Leaf Radio Society. He has
been chasing one aspect of ama·
tear radio after another for 30
years, starting with SWUng and
now awards. Over the years he
has used over 16Canadian prefix
es, with the most recent being
VX3SN (in conjunction with the
Calgary Winter Olympics) and
VE8XN, for use at the base camp
of the Polar Bridge Ski Expedition
of UA-VE (see January issue, p.
72). He is OSL manager for sum
self, HSIAMM, VP2MF, and
ZF1MA. His present two-Ietter call
was used by a Canadian pioneer
opera /or, Hobbs Langford. The
XN-4 was an earfyCanadian radio
receiver. Nine of his Canadian
prefixes were with XN. He pub
lishes The Amateur Radio Awards
Directory of the WOI1d, (a revised
edition each year). What would
you bet that the kids in the Listow
el secondary school atstnct get
especially interesting geography
lessons? Garry has headed the
Geography Department there
since 1962.-Ed.1

Hokkaido for a ten-day period last
December, as part of the celebra
tion of the 43rd birthday of His
Majesty, King Birendra Bir Bikram
Shah Dev , of Nepal. Stat ion
9N7YDY was operated from Kath
mandu. Seven operators were
authorized: JA7 BOB and XBG,
JA8 OW and RUZ , JH1LKH ,
JH7WKU, and JN1XWO.
sweeen. The proposed Universal
Permit Application looks good to
Rune wance SM0COP and Erik
SM0AGD, and they suggest two
additions: a place on the form
where the applicant can suggest
the call he would like to have as
signed 10 him. This can be helpful
to some countries where uncer
tainty is felt about the call to as
sign . " We have experienced very
strange calls in some cases."
And: " If there is a host or a contact
person in the country one wants to
work ham radio from, it [could

OLYMPICS FREQUENCIES

HF,50 W,CW, SSB, AnY: 3500-3550, 3790-3800, 7000-7100,
14,000-14,350 kHz ; FM also : 28,000-29,700 kHz .

VHF, 25 W, CW, SSB, RnY, FM: 50-54, 145-146 MHz; same for
UHF, 435.075-440.000 MHz.

Park are 10 miles from the city,
just over the Han River) you'd bet
ter make arrangements yester
day. A recent report said that
there are about 32 ,000 tourist
rooms in Seoul, and 240,000 visi
tors are expected.
Nepal. Krishna B. Khatry 9N1MC,
Chief Engineer for the Nepalese
Ministry of Communications ,
writes that he is " trying (hisl best
to promote amateur radio in this
country." (To help, we are send
ing him a courtesy subscription of
73. The Kingdom of Nepal (Sri
Nepala Sarkar), about the size of
North Carolina, h.as a population
ofabout 17.5 million; Kathmandu,
125,000, is the capital. Virtually
closed to the outside world for
centuries, it now is linked to India
and Pakistan by road and air, and
to Tibet by road.-Ed.J He wrote
of the DXpedition license granted
totheJapan UNICEF Ham Club of

Photo B. Nepaf'S 9N1MC, center, with (L /0 R) Yasuo Makiyama
JA7BOB, Te/suya SakabeJA7XBG, Lloyd Colvin W6KG (whoopera /ed
9N50L with WOOL , separately), Masakazu Sezaki JN1XWO, and
ToShikazu Kawanishi JA8RUZ.
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Figure t, The old border went vertically through the middle of Market
reef, which in all is about 400 meters in length and averages about 150
meters wide. The new border cuts left and around the lighthouse, and
then cuts back into Finland to give Sweden an area of rock equal to the
area that went with the /ighthOuse.

cleared away in the near future.
Did you work 7S8 AAA? The

Swedish Antarctic Research Pro
gram (SWEDARPj was assigned
the call 7S8AAA, and early this
year a group of 12 geology re
searchers spent a few month s in
the Antarctic. Kent SM7DSE, a
University of Lund professor, was
the one who made amateur radio
a pa rt of the expedition . He
planned to work CW, SSB, RnY,
AMTOR, and HF Packet. They al
so had a license for 3Y Bouvet,
but as of this writing it is uncertain
whether they' ll get there this time.

aSL cards can be sent via SK0
MT, Club Taby Sandaramatorer. If
you didn't work 7S8AAA this time,
you will probably get another and
bigger chance next year. I' ll keep
you posted.

Market Reef SIBMII

SK0MT has become a very ac
tive club. They managed to get a
special call for the Swedish part of
the Baltic Sea rock known to OX
ers as Market Reef (prefix OJII).
For years the Finnish ligh1house
on th is t iny roc k was on the
Swedish side, and the national
border was drawn through th e
rock! tn 1985 the border was re
drawn to put the lighthouse back
in Finland (see map). On Sep
tember 26 of that year SI8MI went
on the air for the first time, but for
only a few hours because of bad
weather, and there are no shelters
on the Swedish side. There is a
good possibil ity that the call will be
heard again this summer, howev
er. Although it does not have OX
CC status, it is a rare call! a SL via
clubSKI BJ

••••••••••

Common License Approved

The European Common li
cense has been approved in Swe
den as of March 1- in part . II is in
accordance with th e so-called
CEPT Recommendation and is
valid for amateurs from those oth
er coun tries which also have im
plemented this kind of license. It
means that amateurs from west
Germany, NOf'Way, Denmark, The
Netherlands, Luxembourg, Bel
gi um, Au st ria , Swi tze r l and,
France, and Monaco do not need
to apply lor a visitor's license
when in Sweden-IF they are sat
isfied working only VHF according
to CEPT Recommendation Class
2. Unlon unalely, the Swedish au
thori ties did not accept the full
CEPT plan . The Swedish Tele
communicat ion Authority did ac
cept the lull plan , but was over
ruled by some other government
entity. Let us hope that the obsta
cles, whatever they were, will be

SWEDEN

Rune Wande SM~COF
Frejavagan 10
S- 1SS00 Nykvam
Sweden

will not be filled at this time be
cause there is nobody knowledge
able enough. There wilt be two
people splitting up his work load.
We understand he is retiring to
Canada; and all of us wish him a
happy retirement.

to expand, and at the end of 1987
we had 373. With 190Class A, this
meant a total of 563, and expan
sion will conti nue as exams are
now going to be given in Chinese.
Until now they have been the
same as those given in the U.K. by
the City & Guilds of London, in
EngliSh only.

As 10 meters becomes more
active, I am afraid you will be hear
ing a lot of AM interference from
illegal stations in Asia. Hong Kong
is not alone in havin g this prob
lem, where the taxi drivers have
discovered a brand new world of
communications amongst them
selves to the detriment of other
amateurs. The two main frequen
cies they use are 28.405 and
28.515 kHz. The Iocal telecommu
ntceucns autho ri ties are well
aware of the problem and, in
conjunction with the police, catch
the occasional transgressor , but
the problem is endemic , and un
less we can get complaints from
around the world, there is linle
more that will be done. The prob
lem exists in Malaysia and In
donesia also, and when the band
is open to that part of the world,
you will well and truly know about
it!

Because of my new job lin
charge of the Port of Hong Kong
Communica tions Cen ter-see
Part 1.- Ed.J I have had to resign
from tne Commetee of HARTS, af
ter seven years, but it was good to
leave after an Annual Dinner with
166 people present made it the
best ever: and there were over
US$7,OOO worth 01 door prizes,
thanks to local Kenwood, Way
su n , Goodyear, and Pacifica
Products dealers!

HARTS had five transceivers
stolen from one of its a-meter
sites, and it will be some time be
fore we can collect the money to
get back to normal activity. Pri
vate repeaters have been autho
rized recently , and three licenses
have been issued. I am sponsor
ing one, using English, which will
be helpfut for those unable to un
derstand Cantonese.

Last Aug ust. typhoon Rima
swept through the Far East, leav
ing a trail of smoked radios, toast
ed antennas, fried amplifiers, and
disillusioned amateurs in Bang
kok, Macau, and the Philippines.
LUCkily, Hong Kong was spared .

Finally, I regret to announce
that our Telecommunications Au
thority friend , Mr . T .C . Chan
VS6DW, MBE, has retired. He has
done so much for amateur radio,
from the offic ial sid e, that his
shoes may never be filled: his POSI

HONG KONG

Phil Weaver VS6CT
10A Bonaventure House
91 Leighton Road
Hong Kong

IThis is Part 2 of a two-part re
port; Part 1 was in Ihe April is
sue-Ed· 1

Our Class B licenses continue

• Sandrine FA 1M SG i s the
youngest radio amateur in France
(13 the day of her exam)! Her A
license doesn' t allow many inter
national asos, but this is only a
beginning!
• This year, our national license is
extended to Austria, Liechten
stein, Monaco, Netherlands, Nor
way, Switzerland, and West Ger
many, with Belgium possibly next.
(With reciprocity, of course.) This
may be the beginning of a Europe
wide license, an important step,
and maybe even more, why not?
• Packet radio is growing rapidly
here . The " hexagone" is now
covered by more than 80 re 
peaters (144 .675). Only in the
west (the IN square) is there rela
tive inactivity . There are now over
1,000 packetteurs and more than
80 BBS's, on the same frequency.
F6ABJ 's Paris BBS is also on
145,275 because of heavy activi
ty . The live-wire group ATEPRA
(FE6WV, FBABJ, etc] has been
promoting this new activity.

During the last congress, in
Provins, the following standard
ization was recommended for the
SS IDs:
0- operator .. . 1-BBS .. . 3
QRV 24/h/24 with operato r . ..
4,5,6- repeater, without opera-
tor . . . 7-portable 8 -
portable without operator 9-
mob ile , portable ... 10-13
reserve . .. 14-emergency ...
15- reserve.

" Gateway" is a very ambitious
project by F6ABJ, with an HF sta
tion near Paris (7-element beam,
14 MHz, 30 meters ASL) connect
ed with a UHF link to the capital, to
make eas ier intercont inental
packet osos.
• Chuck AB4Y has left France af
ter a too-short stay here. He was
the founder of PIARA, the interna
tional amateur radio Club in Paris
Which is so helpful to travelers to
Paris . Monthly meetings are held
in the famous restaurant, Jenny.
Many thanks. Chuck, and a tres
bientot!
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Group A

o Frequency acc uracy . + . 1 Hz max imum - 4(fC to + 85°C
o Frequenc ies to 250 Hz available on spec ial orde r
o Cont inuous tone

Group 8

67,0 xz IIUZZ 118 .82 B 156.75A
71.9 XA 94 Il l A 123.03Z 162.2 5B
74.4 WA 117.4 ZB 127.3 3A 167,1I6Z
71.0 X8 100.0 1l 131.8 38 173.86A
N .7 SP 103.51A 1J65 4Z IN,96B
82.5 YZ 107.2I B 141.3 4A 186,2 72
85.4 YA 110.92Z 14624B 192 .87A
885 YB 11482A 151.45Z 203.5 M I

• • •• • •

resT-TONES: TOUCH-TONES: BURST TONES :
600 "" 1209 '600 '"'' "''' 2400

1000 170 1J36 16>" 1900 2200 "'"' 500 '" 1477 1700 "'" ,,'" 2500
2175 941 1633 1750 2000 "00 "'"2805 ' 800 2100 "'"

Food for thought.
OUf new Universal Tone Encoder lends its versatili ty
In all tastes. The menu includes all cress. as well
as Burst Tones. Touch Tones. and Test Tones . No
counter or test equ ipment requ ired 10 set freq uency .
j ust dial it in. While traveling. usc it on yo ur Amateur
transceiver to access tone operated systems. or in
your service van to check OUI your c ustomers' re
pcutcrs: also. as a piece of test equipment to modu late
your Service Monitor or signal generator. It can even
operate off an internal nine volt ba ttery. and is avai lable
for one Jay deli very. backed by our one year warranty.

• All tones in Group A and Group B arc included .
• QUipUI level flat 10 within 1.5db over entire range selected.
• Separate level adjust pots and OUIPUI connections for eac h

tone Group .
o Immune 10 RF
o Powered by 6·30vdc. unregulated at X ma o
o Low im pedance. low distortion . adj ustable sinewave

output. 5v peak-to -peak
o Insta nt stan -up.
o Off position for no tone output.
o Re verse polari ty protect ion bu ilt-in .

o Frequency accuracy. ± I Hz maxrmum . 4crC to + 85°C
o Tone length approximately 300 rns, May be lengthened.

shortened or eliminated by changing value of resistor

Model TE·64 $79.95

£=9 COMMUNICATIONS SPECIALISTS
426 West Taft Avenue. Orange . California 92667
(800) 854-0547/ California: (7 14) 998-3021

eMCU 10 ON RlAIKR SVlYICE CARD
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TINY-2 PACKET CONTROLLER $119.95
READY TO USE - NOT A KIT

• USES TNC·2 EPROM$ INCLUDING NETJAOM. FIRMWARE VERSION 1.1 .5 PROVIDED
• 32K RAM AND 32K EPROM STANDARD
• SUPPORTS BOTH RS-232 AND TIL COMPUTERS, 300-19,200 BAUDS
• EXTRUDED ALUMINUM CABINET WITH OVEN-BAKED WRINKLE FINISH. ONLY 5' x 7"
• WATCHDOG TIMER. MODEM DISCONNECT HEADER, 12V DC OPERATION.

='!

~ THE BEST VALUE IN A VHF/ HF TNC~~
PACKET TERMINAL PROORAM$

PAC·COMM TNC·220 $149.95 ~ OIGIPACK II (pc) ........................ $49 .95
MACPACKET (MAC) ............ ...... S49.9!5

WITH TUNING INDICATOR $179.95 MACKel (MAC) ..............." .•.. .... , $39 .95
COMMODORE 54 ................" .... $19.95

- NOW WITH 32K RAM STANDARD, FIRMWARE VERSION 1.1 .5 TNC.200. TNe-220 VERSION 1.1 .5 EPRQMS
• SELECT EITHER HF OR VHF RADIOS FROM THE KEYBOARD. $10,00
• SUPPORTS RS-232 AND TTL COMPUTERS
• IN KIT FORM •• $1 29.95 ACCESSORIES:
- INTERNAL TUNING INDICATOR •• $44.95 12v WAll MOUNT POWER SUPPlY $9.95

='J
RS-232 CABLE $9.95. C-64 CABLE $1295

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT. SOFTWARE AND ACCESSORIES.

TOlL FREE
! ..... I '=D1 == TECHNICAL INFORMATION

~

_. ~
1 JO _ • " PI.! EASfEF\Oj

(ORDERS ONLY) PAC-CoMM. 3652 West Cypress St.. Tampa. FL 33607 J (81 3) 87.....2HO800-223-3511
EXCEPT FLORIDA

FLORIDA ADDRESSES ADD 5%_ $3.00 SHIPPING/HANDLING PER ORDER.
TELEX, 650-266-1526 MCI

FAX : (813) 872-6696

CIRCLE 152 ON RUOER SERVICE CARO

CIRCLE 342 ON RUOEl'! SERVICE CAAil
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Ham Doings Across the Country

Special Events listings will be provided by 73
magazine free of charge on a space-available ba
sis. Announcements must be received by the first
of the month, two months prior to the month in
which the event takes place (by April t, for exam
ple, for a June or later event). Please mail to Edito
rial Offices, 73 Magazine, WGE Center, Peterbor
ough NH 03458. A TTN: Special Events

LONG BRANCH NJ
JUNE 1-5

The Second Annual Conven
tion of Cnavenm International, an
association 01 Jewish Amateur
RadiO operators, will be held this
year at the Harbor Island Spa at
Long Branch. Cost is $286 per
person double occupancy, $436
per person single occupancy .
Talk·in on 1 June 147.05 Asbury
Park repeater. Deposit of $25 re
quired. For reservations and inter
marion , contact Foster Kawaler
NV2W, 46 Megill Circle, Eaton
town NJ 07724, or Bernie Schreib
man, 362 Meadowbrook Ave.,
Eatontown NJ 07724.

ST. PAUL MN
JUNE3-4

The North Area Repeater Asso
ciation will sponsor a swapfest
and exposition at the state fair
grounds in SI. Paul . Exh ibits, Ilea
market, dealers, prizes, license
exams. $4 in advance, $5 at door.
Write Amateur Fair, PO Box 857,
Hopkins MN 55343, or call 612
566-4000.

BROOKFIELD Il
JUNE4

The Chicago Suburban Radio
Association will operate N9BAT
from the Brookfield Zoo as part of
the West Suburban Council Boy
$couts of America $cout-Q-Ra
ma oOperation will be on SSB Ire
quencies 7.240 M Hz, 14.260
MHz, and 28.350 MHz, and 2 me
ter FM 146.55 MHz. For fun color
aSl card, send your aSl card
and large SASE to CSRA N9BA T,
Special Event, PO Box 88, Lyons
IL 60534 .

PITTSBURG KS
JUNE4

VEe exams, indoor flea market.
Iree tables and parking, harntest

at lincoln Park Pavilion spon
sored by the Pittsburg Repeater
Organization . Admission $5 per
adult, $1 per additional fami ly
member over fifteen. Talk-in on
146.341.94 or 147.841.24. Contact
Ken Johnston KC'VZ, PO Box
1303, Pittsburg KS 66762.

KITCHENER, ONTARIO
JUNE4

The 14th Annual Central Ontar
io Amateur Rad io Fleamarket,
sponsored by the Guelph ARC
and the Kitchener-Waterloo ARC,
will beheld at Bingaman Park. Ad
mission sa.tetaes $5, children un
der twelve Iree. Talk-in KS R
146.371.97 , ZMG 144.61-145.21 ,
Simplex 52/52. Contact Reamar
ket Co-Chairman, Ray Jennings
VE3CZE, 61 Otta wa Crescen t,
Guelph, Ontario CANADA NI E
2A8.519-822-8342.

BANGOR ME
JUNE4

The Pine State Amateur Radio
Club is sponsoring their 2nd annu
al outdoor hamfest at the Ham
mond Street Campground . Ad
mission $2, overnight camping
June 3-5 available. P$ARC annu
al meeting, election of officers,
VEC exams, prizes, free sweetest
space and more . Talk-in on
146 .34/.94 . Contact Gerry Bell
NI00X, RFD 1Box 1377, Bangor
ME04401.207-942-3654.

MADISON OH
JUNE 4-5

The Wireless Institule of North
ern Ohio (WINO), sponsored by
the lake County AR Association,
will be on the air to commemorate
Ohio Wine Month. On June 4 from
2300Z to 03OOZ, W.J.N .O will be
operating from a jocat winery on
3860 and 7235 kHz,and 00 June 5
from 1500Z 10 1900Z, they will be

on 7235 and 14235 kHz. Call is
K080. l egal-size SASE lor est,
ce rti f icate from K080 - WINO
Weekend, 10418 Briar Hill, Kirt
land OH 44094.

MANASSAS VA
JUNE5

The Ole Vi rginia Ham s will
p rese nt the Ann ual Manassas
Hamfest and Computer Show at
the Prince William County Fair
grounds from 8 AM to 4 PM. Ad
mission $5, Children under twelve
free. Tailgating $S/space. Yl Pro
gram, ARRl booth, CW proficien
cy awards, dealers, indoor space.
Talk-in on 146.37/.97. 146 .52 .
Contact Joe Schlatter K4FPT,
703-368-8599 (evening) or Randy
Moler KA4UFF, 703-791-3061, or
write Ole Virginia Hams ARC, PO
Box 1255, Manassas VA 2211 0.
or call Jack Gunsett KI4VP. 703
361-5255.

HUMBOLDT TN
JUNE5

The Humboldt ARC will sponsor
its annual hamfest at Baily Park
from 8 AM t0 4 PM. Admission $1.
refreshments, flea market, and
parking lor RVs. Tatk-in on .371
.97. Con tact Ed Holmes W4IGW.
501 N. 18th Ave., Humboldt TN
38343.901-784-3490.

CHELSEA MI
JUNES

The 11th Annual Chelsea Swap
' N Shop. sponsored by the Chel
sea Communications Club, will be
held at the Chelsea Fair Grounds.
Donation $2.50 in advance, $3 at
door . Yls , XYls , kids under
twelve free . Table space $8, trunk
sale space $2. Campgrounds and
parking. Call 3 13-475-1795, Rob
ert Schantz, 416 Wilkinson Street,
Chelsea MI 481 18.

SORRENTO LA
JUNE 6-12

The Ascension ARC will hold its
Annual Jambalaya Festival from
1500Z to 2359Z daily on 20-15
and 10 meier bands. Special
Event package contains three
Jambalaya Recipes, Certificate
and Club Card with station. stale
and country worked . plus Hon
orary Membership Certificate for
three or more stations worked .
Send $1 postage and o s t, card
with calls to AA.R.C., PO Box
278, Sorrento LA 7077B-<J278.

LOVELAND CO
JUNE 10-11

The Northern Colorado ARC is
sponsoring the Tenth Annual SU
PERFEST at tile larimer County

Fairgrounds in the McMillan
BUilding. Prizes. dealers , VEC
examinations, retresnments. and
a flea market. Station W01NK will
be operating on HF with talk-in
on 2 meter. Contact Bud Hayes
WAlFN, 3109 N. Douglas. Love
land CO 80537. J03.663.3r 19.

MIDLAND MI
JUNE 11

The Central Michigan Amateur
Repeater Association (CMARA) is
sponsoring its Fourteenth Annual
Hamfest et the Midland Commu
nity Center. Donation $3 at door,
tables $4 and $8. FCC exams,
new and used equipment. Con
tact David C. Burdeaux WD8DIf,
CMARA Vice-President. CMARA
Hamfest. PO Box 67, Midland MI
48640.

WINSTON·SALEM NC
JUNE 11

The Forsyth Amateur Radio
Club is sponsoring the Winston
Salem Hamfest & Computer Elec
tronics Fair '88 at the Dixie Clas
sic Fair Grounds. FCC exams
(preregistration suggested), in
door dealer space, prizes. and
flea marketltailgating space. Ad
mission $4 in advance, $5 at door.
Talk-in on 146 .04f.64. For prereg
ist ration (SASE) co ntact Dave
Ward KA l L VO , 5573 Vienna
Dozier Rd., Pfafftown NC 27040.
For dealer information , contact
Jim Rodgers N IDRI, Box 11234,
Winston-salem NC 27116, 9 1g.
760-2493. For exam information,
contact Bob Gates KJ4IC, Box 60,
Cedar Grove Park, Kernersville
NC27284.

RIO DE JANEIRO BRAZil
JUNE 11-12

Hundreds o f CW ope ra tors
in Sou th Am erica will be on
the bands this weekend. They
welcome other hams who wish
to meet t hem fo r t he World
Wide South America CW Contest.
WWSA is sponsored by Antenna
Eletronica Popular with the coop
eraucn of Pica-Pau Carioca and
other Sou th American CW
groups. Antenna, PO Box 1131,
20001 R i o de Ja neiro , RJ ,
BRASIL.

GALESBURG Il
JUNE 11-12

If you would be interested In
participating in an International
Telegraph Speed contest. and
want more details on awards, con
tact Jim Woods. The Blackhawk
Chapter of the Morse Telgraph
Club. RR 14 Box 22, Galesburg IL
61401 .
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QUEENS NY
JUNE 12

The Hall of Science ARC Ham
fest will be at the New York Hall
of Science parking lot , Flushing
Meadow Park, 47-01- 111 Street
in Queens from 9 AM 10 3 PM. AR
exh ibit station, tu ne-up c linic ,
films. Donation $3 . Sellers $51
space. Talk-inon 144.300simplex
link 223.600 repeat and 445.225
repeat . Contact (evenings) Steve
G reenbaum WB2KDG, 718·
898-5599 or Arnie Schiffma n
WB2YXB,718-343.lJ172.

WINFIELDPA
JUNE 12

The Milton and Central Susque
hanna ARCs will host the 15th
Annual Central PA Ham and cern
puter Fest at the Winfield Fire
man's Fairgrounds from 0800 to
1700 EST. VEC test ing (advance
registration), good food, contests,
Demo BBS, packet radio, and
more. Donations $4, YLs, XYLs,
and children are free. Tailgating
6' table for $1 . Talk·in on 146.97,
147.18, and 146.52. Call or write
Jerry Williamson WA3SXO, 10
Old Farm Lane, Milton PA 17847,
71 7-742-3027 o r Bob Stahl
KA3PYT, 452 Fourth St., North
umberland PA 17857, 717-473
7()5(J.

COVINGTON KY
JUNE12

The Northern Kentucky ARC
will hold its HAM-Q.RAMA 88 at
the Erlanger Kentucky Lions Park.
AdmiSSion $4 in advance. $5 at
gate . Children under fourteen
free . Prizes, ARRL, packet and
emergency forums, vendors, and
a outside flea market {$4/space,
tables not provided. Talk-in on
147 .855/.255 and 147.975/.375.
For advance registration or more
information, contact WA4BRM,
c/o NKARC, PO Box 281, Flo
renceKY 41042,606-371-8545.

WILLOW SPRINGS IL
JUNE 12

The Six Meter Club of Chicago
is sponsoring The Thirty-First An
nual Hamfest at Santa Fe Park.
Admission $3 in advance, $4 at
gate. Prizes,large swapper's row,
picn ic groonds, displays in pavil
ion, and an AFMARS meeting .
Talk-in K90NA on 146 .52 or
K90NNR 37-97. Advance tickets
and info rmation from Mike cor
bett K9ENZ, 606 South Fenton
Ave., Romeoville fL 60441.

AKRONOH
JUNE 12

The 21St Annual Goodyear
Family Hamfest will be at Wing
foot Lake Park near Akron. Family
admission is $4 in advance, $5 at
gate . Picnic and flea market ($3
per vehicle), and shehered indoor
dealer area ($6 per table, advance
reservat ion suggested). Prizes for
the OM, XYL, children, and Mo
bile Check-in. Park facilities and
concessions. For tickets and in·
formation, contact Don W. Rogers
WA8SXJ, 16 1 Hawkins Ave .,
Akron OH 44313.216-864-3665.

SOUTH DARTMOUTH MA
JUNE 12

The Southeastern Massachu
sene AR Association is holding its
Semara Hamfest from 9 AM to 5
PM. General admission is free.
Dealer admission is $8 in eo
vance, $10atdoor. VECexams by
appointment, Nepra packet wQr1(·
shop, work ing HF stations, and
Tail Gate Sale . Hamfest talk-in on
147.000/.6 and 145.4900/.6 for
backup. Contact (send SASE,
please) Peter M. Kodis N 1EXA,
PO Box 9187, North Dartmouth
MA 0274 7. 61 7-993-1828.

PHILADELPHIA PA
JUNE15

A technical sessjcn featuring
recent developmenls in Amateur
Radio will be part 01 the IEEE In
ternational Conference on Com
munications '88 in Philadelphia.
Jim Metzger KA3HWD, will take
visiting Amateurs on a tour of the
club station where they may use
the repealers (145.25 (KA3HWDI
R), 224.52 (K2PMIA), and 443.10
(K30FPIA) at the Liberty Bell site.
For information, write ICC '88, c/o
AITNetwork Systems, 1800 John
F. Kennedy Blvd., Suite 1300,
Philadelphia PA 19103 or call 1·
800·ICC-B8PH or 2 15·972·1308
(outside the US), weekdays 8 AM
to 4:30 PM EST.

NEW YORK NY
JUNE 16

The IEEE New York Section
Broadcast Technology and vehlc
ular Technol ogy Chapte rs are
sponsoring " Professional Certifi
cations Programs: An Overview."
There will be representatives from
the SBE, NABER, NARTE, and
possibly the FCC. Admission is
free. Time: 6:30 PM at the NYC
Technical College, Klitgord Audi
torium at 285 Jay St., Brooklyn.
For more information, call Mike
Hayden at 2 12-246-2350, ex t.
278, from 9-5 PM.

HUGO CO
JUNE 17-19

The 13th annual SMIRK Party
Contest will be held from 1900
COT on the 17th to 1900 COT on
the 19th . Exchange ca llsign ,
SMIRK II and Grid Square. Cross
band contacts, multi-operator or
partial contacts not allowed. For
scoring, rules, and information
on award s, write Lisa Lowefl
KAINNO, PO Box 547, Hugo CO
80821.

CORTLAND NY
JUNE 18

The Courtland Hemtest, sp0n

scree by the Skyline ARC, will
have indoorloutdoor flea markets,
prizes, plenty of space and re
freshments . Talk-in on 147.225
(+ 600) o r 145 .490 (-600). Fo r
reservations, contact Skyline Am·
ateur Radio Club, PO Box 5241,
Cortland NY 13045 or call Jerry
Falletta KD2DR 607-844-9350,
Billy Williams N2AGF 607·749·
3766, or Bill Ackroyd WA2UFO
607844 4815.

DUNELLEN NJ
JUNE18

The Raritan Valley Radio Club
will hold its 17th annual Hamfest
at Columbia Park. Donation $4,
chi ldren and spouses free. Seller
spots are S6Jspace or $121muhi
pie spaces. Prizes and refresh
ments. Talk-in on Club repeater
W 2QW/R 146 .0 2 5 / .6 25 and
146.52 simplex. Advance tickets
from club members or call Dave
KA2TSM at 201 -763-4849, or
John WA2C at 201 -968-5070.

PARK RIDGE NJ
JUNE18

The 3rd annual SWL FEST will
be at Gilfer Shortwave, 52 Park
Ave., from 10 AM to 3 PM. Free
admission. $3 per space for sell
ers (call early for reservations).
Contact Paul Lannuier N2HIE, PO
Box 239, Pari< Ridge NJ 07656.
20 1.;]9 ' ·7887.

MIDDLETOWN MD
JUNE18

The Frederick ARC will hold its
11th Annual Hamfest at the Fred
erick County Fairgroonds from 8
AM to 4 PM. Admission $3, tai l
gaters $2 extra. First table $10/ea,
extra tables $5Iea. YLs and chil
dren free. For more information,
writ e Dave Durkovic N3BKD,
7128 Limestone Lane, Middle·
town MD21769.

MONROE MI
JUNE19

The 1988 Monroe County Radio
Comm unications As socia 
t i on Ham test w il l be at the
Monroe Co unty Fai rg ro unds .
Tickets are $2 in advance or
$3 at gale . Spouses , children
free. Table space $6 and trunk
sales $2 per space . Sim plex
talk-In on 146.52 MHz. Local
repeaters are W3SOG/ R on
146.73 MHz and WA30HI/R on
147.06 MHz. To reserve space
or order t ickets, send request
wit h SASE to Larry Lindner
KBSAIZ, 2001 Ida-Maybee Rd.,
Monroe MI48161 or call Larry at
313-587-3663.

ESCONDIDO CA
JUNE 19-25

The Escondido Amateur Radio
Society will operate N6WB in con
junction with the 100th anniver
sary of the City of Escondido. For
a large cerutcete. send aSL and
large SASE to Glenn Bodeker
N6WB, 127 Walnut Hills Dr., san
Marcos CA 92069.

REDLANDSCA
JUNE 2D-JULY 4

KX6B will operate mobile
as part of the support team of
Car 173 in the running of the 6th
annua l Great American Race
to commemorate the BOth year
si nce t he original New Yo rk
to Paris race. Operations will
be daily 1500 UTC until 2300 UTC
on the lower 25 kHz of the 40, 20,
and 15 meter general phone
band . Some evening operation
on 75 meter phone band . Mobile
Packet on 145.01 and 2 meier FM
on area repealers. For a SL send
SASE to Dick Raley KX6B, 2610
Camloop Drive, San Jose CA
95130.

KELLEYS ISLAND OH
JUNE 29

Members of the Ohio under
water Research Association will
operate N8HHG from 1500Z to
0100Z underwater from Lake Erie
aboard a shipwreck and other
submerged as well as surface
locat ions with in the Lake Erie
Islands area. Frequencies: 7.230,
14.245,28.450, and 146.475 MHz
(all ± 10 kHz). For photo aSL
card , send aSL (SWL letter wel
c o me) and SASE t o Pau l
Buescher N8HHG, 1752 Stone
Creek Lane, Twinsb u rg OH
44087.

I
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t:MCLI us OH RUDER SERVlC€ CIdtD

• A~Tf,~.
THE ()jJtD ~~

OFFERING
.. BUILT-IN SPEAKER .. BATTERY OPERATED

.. OPTO ISOLATED OUTPUT WITH NO MECHANICAL TIR
SWITCHING

.. REVERSE POLARITY PROTECTION
.. SELF COMPLETING DOTS AND DASHES

.. PO WE R'LDGIC PROTECTION INDICATES KEYINQ
AND BATTERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products gu.r.nteec:l lor 1 y.lr with 1'10

eh. rgelor s hipplng.o<I rep8i,.. during . Irnnty

Au.S~ '" .8141985-5937

RD1 BDX 83; WILCDX,PA 15870
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S wpm- This is the beginni ng tape , taking you
through the 26 leners , 10 numbers and neces
sa ry punctuation. complete: with practice ev
ery step of the way . 11Je ease of learnin g
gives (:OIIflde~e even to the faint of hea n .

We 've had so rnany phone calls from people
wanling our famous 73 code tapes thai we've
<kcided to brin g them back ! Isn " ;I aboullim~

;"fJU Jlllr off 1001uy~r and sho~n up )'Oflr
code skills ? Order no..·. . .

"Genesis"

UNCU W1\tNE'S
CODE TI\PES

"/lack /lreaker"
13 + wpm- Cod e groups again. at a brisk
13 + wpm so you' ll be really al ease when
you sit down in from of a steely-eyed volun
teer examine r who starts sending you plain
language at only 13 per. You'll need Ihis
e llra margin 10 overcome the sheer pan ic
universal in most ' est situations. You 've
come this far , so don't gel code shy now!

"TheSlIckler"
6 + wpm- This is the pract ice tape for those
who survived the 5 wpm tape, and it's also the
tape for the Novice and Technician licenses.
It is comprised of one solid hour of code .
Characters are sent al 13 wpm and spaced at S
wpm. Code groups are entirely random char
ecters sent in grou ps of fi ve- defin itely no!

memorizable!

P ostage and Handling $ 1.0 0
T he R C-96 Repe ater Controller _

the newest choice from ACC.

repeater something
celebrate! JJ

advanced
computer
controls. inc.

your
to

"Give

The new RC·96 controller for your repeater will make its day . And yours.

For you. remote programmIng wUl let you easily make changes to your repea ter from
anywt.ere Withou t a Uip to the hill. Cha nge codes. autodial n u mbers, 10 messages and
more, With reliable storage In E2PROM memory.

Your user-s wtll love th e outstanding patch and a utodialer, with room for 200 phone
n umbers. The talking & meter will let them check their s ignal strength into the repeater,
ptu s s upport for pocket pagers, linking to other repeaters, and a bulletin board,

Your technical crew will ap preciate the built -in keypad and indicators. And the ease of
hookup through shielded DIN cables. With pots and DIP switches eastIy accessible at the
rear of the unit . 1bey1l be Impressed by the gas discharge tube across the phone une and
transient s u p ressor s on eacn I / O sl/Ulal to keep lightnin g from taking you r system
dowrI_

CIRCLE I OH RUDER SERVICE CARD

2356 Wals h Avenue, Santa Clara, calilornia 95051 (408) n7·3330

And most Im portan t. you r repeater will have a n ew sense of pride In being able to serve
you better. You l l even hea r nm Its vorce t

Somet hing for everyone. A real party animal!

aeeC" _

o Check!MOo VISA

Code Tapes
S6.95
S6.95
S6 .95
S6. 95

D Me

"coura!leous"

Genesis
The Stick ler
Baek Breaker
Cou rageous

20 + "pm- Congratulations! Okay, the chal
lenge of code is what ' s gonen you th is far , so
don', quit now . Go for the EJOlra class lice nse.
We send the code faster than 20 per. Ir's like
wearing lead weights on your feet when you
run; you 'll wonder why the examiner is send
ing so slowly!

Mail yourOfoor to 73Magazine,
WGE Center. Petertlorougll NH 03458

- - - - - - -

Coty stae _ Zip _ _

O A,

Card ' E~p, Date_ _

Add~; _

- ~
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Number 35 on your FeedbKl< card

LETTERS

Rare Finds
We, the radio amateur, are OUf

own worst enemy . Good quality
public relations that the public can
understand is rare. This is only
part ot me problem. I became an
amateur in 1971 while at college.
There was a sense of discovery
an air of mysticism, of being able
to lake junk parts from the local
radiolTV shop and make them talk
around the world . There was a
sense of comradeship. of adven
ture. Over the years we have lost
cut. We have become appliance
operator s lacking the ability 10
build even the simplest equip
ment. Part of the problem comes
from ham radio magazines . They
seem 10 th ink that since technolo
gy has advanced . so have the
bu ild ing abilit ies 01amateurs. Set
dom do I find simple, goof-proof
project s using 'Radio Shack '
part s that are worth any lime or
effort to build . II 73 magazine
cou ld, in addi tion to or within its
current departmen ts include
those simple , gool-prool protects
for amateurs, it would be provid
ing a service that no one else pro
vides.

Larry G. Sloop WB4UYY
Millers Creek NC

Many of our readers have similar
requests, but how many under
stand we can only publish what
wr ite rs send to us? Qua lity
projects are few and far between
in every US electronics magazine.
Get busy, guysl _.. de NA5E

Russian Views
When t decided to visit the

USSR, I started to learn some
rud iments of Russian. No. I don 't
know much, but a minimum, just
to ask lor my way. lor prices, com
ment about the weather. etc . Our
guide did not care about me when
he saw that I would not make any
trouble for him and mat I would 1'101

get lost. So, when I wanted to find
hams, eu I had to do was to exam
ine the antennas on the roof s, and
ring at the flats where the coax
ended. The o-coee with my micro
knowledge of Russian made the
rest. I found lots of helpful friends
there . Being quite Vodka-proof,
our friendship became even more
cordial and I found that at least my
friends were not great party fans ,

From the Ham Sack

They admitted that being a party
member helps a lot to get the
private ham ucket . They also ell
plained that lor hamming they
would do even more. Maybe Mr.
Gorbatcheff will change tne need
for such an involvement.

People in the USSR are 1'101

easy to access. Their raw benev
lor shows timidness to strangers.
But once the ice is broken. they
are friendly, hearty, and hand
some. Asa foreigner it's up to you
to show your interest and good
will. Money is no argument for
sympathy, in oppositiOn to my ell '
penences in the US.

By the way, do you know Why
the typical Russian SSB station
has its characteristic sheet-iron
sound? There is a shortage lor all
technical components on the pri
vately accessatse market. There
are no stations to buy , no crystal
fitters. and no high-tech ICs. So
the average station is built from
scratch with the evenecie TV re
pair material , often bought by
friends who are th ousands 0 1
miles away. Several projec ts have
been published in the Radio
magazine. The bast known " ' 9
tube, home built transceiver" is of
course always the same model.
SSB is made with a balanced
multiplier in the 100 kHz region,
l C filtered , then mixed up twice.
Outpu t power is about 200 watts .
using 3 TV line ampli lier tubes.
How will you expect such a tech
nology to compare to our factory
built high-tech transceivers? But
at least they buitd their own sta
tions.

Club stations usually sound bet
ter. as they get obsolete marine
transceivers which are often otder
than the operator. Do you really
want to criticize these members 01
the international ham family, just
because you had the privilege 10
be born into an easier world ?

Roger A.U. Jung HB9BBR
Switzerland

Having visited 120 countries 50

far. my in/eresl isn 't in remaking
them like America as much as
seeing them and understanding
them. I reported on whaf I saw and
experienced...Wayne

Tim es Have Changed
I enjoy doing a variety of things

with in the ama teur arena . Sure

don 't care for the B.S. that clutters
up the low bands... sure enjoyed
the days when you could get into a
good technical conversation with
another amateur, I know with the
high-tech aspect of equipment
these days it requires more study
and t ime, bu t the rewards are
worth it. Of course, the expen
menters. innovators and real gen
tlemen of ham radio are out there,
it's just more difficult to filld them
sometimes.

Bill Tipton W4TAL/NNNILLX
Navy.Marine Corps MARS

Jacksonville AL

70cm Concern
We have received correspon

dence from a VE3CAB SAAC
News Release alert ing us to the
fact that the Canadian DOC in
tends to re-classify a metecncc
cal Clear Air Do ppler Radar
(CADR). liS present operating
area is 404.37 MHz and it will be
relocated in the 430-450 MH z
70Cm amateur radio UHF band.
This sys tem , we understa nd
tran sm it s high -p ow er , tr ip l e
beam, broadband radar pulses.

We are very concerned about
the proposed move to these trans
mitting devices on our northern
boarders as it will almost wipe
cur and ORM the entire 70<;m
UHF amateur band . It will also
d isrupt all pr esent modes of
FM. SSB, ATV OSCAR, packet.
and EME communications! like
wise, if this syste m is allowed
to relocate without Challenge ,
it is just a matter 01 time before
the US will be pressured to en
dorse such a reccaucn as well .
This will put the highly used 70Cm
amateur radio band into serious
jeopardy!

What is the reason given for this
Canadian move? We feel it is a
tonger range plot to overtake the
70cm amateu r UHF band . We
have already lost a vast amount of
usable Irequency spectrum to the
U NE-A restrictions placed upon
us. We cannot afford to lose any
morel

Mike Stone weeccc
USATVS

Editor SPEC-COM

Who Wants
the Hot Potato?

The FCC has said that recog
nized coordinators will decide the
right to use a given repeater tre
quency . Great in theory, but who

is the recognized frequency coor
dinator?

Seve ral que stions come to
mind.
1. Who picks the coordinator?
2. Who determi nes who is a coor

dinator?
3. What are the qualifications to

be a coordinator?
4. What other factors are to be

considered when determi lling
who is the frequency coordi
nator?

Some hams have suggested
that the ARRL act as the coordina
tors ' coordinator. Their answer:
No way. Some have suggested
the FCC should take a more active
role. Their answer: No personnel,
no money, and perhaps no care.
Let's throw the names in a hat and
have a lottery . Why have rules,
tests, or even licenses? II nobody
cares let's have a ball and we will
have the t t -meter mess again.

I don 't see Commission lawyers
donating any time to the problem.
They want to be paid for their time.

Who is going to coordinate the
appointment of the arbitrators?
Wha t is to be the arbitrators' qua li
fications? Will the arbitrat ion be
binding? Who will defend the arbi
trator if he gets sued? (California,
with an arbitrat ion statute gives
them immunity, but tell that to a
cuu-neaoeo ama l eur .) What
about any financial liability? Who
is going 10 deve lop the forms,
rules, procedure, and hand le the
paper work?

Nice idea but . . . I guess we
might do it the Old West way: He
who has the highest mountain and
the biggest amplifier gets the fre
quency or maybe we will go back
to the old repeater wars.

Oh well , welcome to the new
Citizen's Band rad io. Uncle Char
lie old buddy, you really have a hot
potato , with lots of potential law
suits. I suggest you " Tell it to the
Judge," when you are sued, to
enforce Part 97.

Joseph Merdler N6AHU
Atty At Law

Los Angeles CA

QRP Confusion
ARRl recommends 7040 kHz

for " RTTY OX" while Mike Bryce,
representing 73, calls 7040 kHz
" the O AP call ing frequency.;"
My guess is that this co-use of the
frequency is pretty hard on the lit
tle guys, viz.• CRP'ers.

Frank R. Prlna N20LN
Springville NY
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VISA-MC
AMEX-D1SC.

Field Day Win ner
The~y Pack COIItaim
QltV 160-10 All Band kink -proof
~Iher sealed anlmoa. Quick Launch
kilo7(J RG-h feedlir.,. 160 meter
ldapler. all bmd couolel'pOise. 2(V _101_
rocproof h"".Compieleand QRV. T... _
()oe penon insWls in IS mi""Ie\~""" $to: u.>-e.

1971 N. OU Lane lJOO E. A nttnnasWesl
Pnwo. UT &w::\4 ·2B8 (8011 JH. 1084

ASSOCIATED RADIO
B0 12 CONSER BOX 43 27
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

C'ltClE 90 ON READER S£ RVICE C"'RD

Call _

PC/Zip _Prov./State _

MEMBERSHIP APPLICATION
Na me

Street
City _

S25 in US S33 elsewhere Itf.S. funds) licensed amateurs. or age 65 Of owr, upon submitting
prool 01 age. may reqeest tbe special dues rate of S20 in the U,S, S28 elsewl'lere . in US, lunds)
Persons age 17 and younger may Quahly tor special rates. wme lor applieation,
For postal purposes, llfty percent 01dues IS allocated 10 OST. the balance lo r membershIp

BENEFITS FOR YOU
OST, OSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

•
••

~
WE'LL BUY YOUR EXTRA RIG

STATIONS-ESTATES ETC.
Call 913/381-5900

FAX 913/648-3020
SEND $2 FOR CATALOG AND WHOLESALE LIST

i:1l Expires _

r= --------- Bank. No . Expires _
The American Radio Relay league

225 Main Sl Newington, CT. 061 11 USA

-------------------.----------------

ClRCU 4 2 ON READ£R S ERVICE CARD

HAM RADIO
SELF STUDY COURSE

NOW ONLY $19~",~oo
shipping & handling

VISA/MasterCard Accepted
Prepare for the fantastic world of amateur
radio. Study a t your leisure. No technical
background required . Entry level amateur
radio operators can now talk on the ten meter
hand and FM repeaters...even link their ham
radio stations to the public te lephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everything you need to know to pass both the
written and Morse code examination in a very
short lime. Written in easy-to-unders tand
language. Contains fully illustrated text book,
two long-play code learning cassettes, all 302
word-for-word FCC license tes t questions.
answers...and much mo re! You can't miss!
Sold with a 10 day money back guarantee.
Phone orde rs accepted. Dealer and classroom
instructor discounts available.

W5YI ·VEC P. O. BOX # 10 101
Dallas, Texas 75207 · Te l: 8 17·461·6443

I" - . OMAR ELECTRONICS' - I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on all J

I MFJPRODUCTS. A.R.A.l. PUBLICATIONS I
and other Ham Radio equipment!

I _ 404.466.3241 I I I
I OMAR ELECTRONICS • Orntf PllPO WA8FOfj I
L RT:.!..HIG~AY!!..SO~OG~VIL~ GA~249-l

CIl,ClE 292 ON RUDER S ERVICE CARD
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Circuit Correction
I started building your circui t

" Beacon Transmitter" in the April
1988 issue and lound that there
is a slight problem. In order to
get the Circuit to osci lla te, you
need to connect pin #6 to pin
#2 on both IC·1 and IC·2. The
way it is set up now, the circuit
is in the monostabte mode and
needs a trigger to keep .1 going.
With pin t6 and pin #2 connected,
the circu it is in th e es tab te
mode and the oscillator will be
free running.

Duane Tuma KA9UMM
cerpentersvme. n,

Computerized CW
I have noticed that CW is not

one of Wayne's favorite operating
modes. (In fact, it probably does
not have a spot on a lot of people's
lists 01 cperaucns .) However .
I recently discovered [he ptea
sores of CW via my computer. It
is a very interesting way to get on
the air.

My XY L gave me an AEA
PK-232 lor Christmas. and I have
had a great time with packet ,
RTTY, and CW. Th is morning
I had a 45-minute aso with a
local ham on 40m CWo We oper
ated at 30 wpm and discu ssed
antennas. the local ham politics.
antenna projects, power sup
plies, etc .

Dust 011 your co mputer and
try some com pute ri zed CW o
I'll bet you enjoy it (despite your
self).

trana has had a no-code license
class since about 1959, when the
" limited" class license was intro
duced. It can therefore be seen
that Australia has had a no-code
licence lor somethi ng like 30
years , along with many other
countries!

Basically, the " limited" call
allows full power and modes on
all bands above 30 MHz , and
indeed. much or the pioneering
work on these bands was per
formed by these " Z " calls .
Why are they called " Z" calls?
Under the Austratian licensing
scheme. " limited" calls were
issued with the series " VKnZAA"
to "VKnZZZ", subsequen tly
extended to "Y" suffixes, then
" X" suffi xes, and now "T" suf
fixes.

David I. Horsfall VK2KFU
Australia

Tom H ar t A DI B
D edham . M A

\

Down Under No·Code
I would like to point out an error

in the QRX page in the December
1987 issue (on ly recent ly re
ceived!). Under the heading of
" Aussie Novice 2m Phone?" . you
incorrectly state that " Australia
still has no-ecce license class. "
Permit me to point out that Aus-

3047, SCottsdale, AZ 85257) for
about 56.

Andrew Mitz WA3LTJ
Kensington , MD

II the Midland Technologies
PC board is used, note thai R9 is
wired clockwise 10 decrease the
speaker on time.

Finally , many people spe nd
100 much for tone decoder chips.
The 551·202 someti mes sells
for $1 5 or more. The equivalent
chip, the RCA C022204, is sold
by RCA distributers in single lots
l or $4.50. It local distributors
do not stock the CD22204. and
the builder does not want to
wait 12 week s for del i ve ry ,
the chip is ava ilable th ro ugh
Ci rcui t Specialists (P .O . Box

Nowthat
youcanspeak,
talk toLarsen.

~rsen Antennas
The Amateur's Professional"

see jocr favoriteamateur dealer or write for a free amateur catalog
IN USA: larsen Bectrcncs, ioc.. 11611 NE. 50th Ave" P.O, Box 1799. vancouver.WA 98668 20&-573--2722.
INCANADA: Canadian larsen Electronics. ue., 149 Wes16th Avenue. Vancouver, B.C, V5Y lK3, 604-872-8517,

Tone Decoder Notes

I'd like to make the following
clarifications regarding my 4+'
OTMF decoder (April issue).

The present circuit may not
decode tones il the receiver's
volume control is set 100 high.
Th is probl em ca n be reduced
by replacing C1 (0.01111) with a
1kO resistor in series with a
0.011-11capacitor . Also, the bright
ness of lEO can be increased
by reducing Rl . Rl can be as low
as 1000 , de pending upon the
LED.

CIIl'CLE 23 ON R£,t,OER SERVICE C"'RD

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

We'll tell you how Larsen antennas
can greatly improveyour powers of
communication.We'll also explain
how Larsen 220 and 1296 MHz
antennasaredesigned to giveyou
thebest performance.

"Talk toyour Larsen amateur dealer
today,and see if Larsen performance
doesn't speak for itsel f.
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NEW FT·212
Mini 2m mobile wllh 45 Walls

IC·27A SPECIAL
25-Walt Mobile with

UT-1 6 speecnsynthesizer
already instal led

$34995
Of\tr good .... "'" IISl
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Introducingthe onlymobilesthat
double as answeringmachines.

Now you can stay in touch - even
when you're away from your radio.

With Yaesu's 2·meter FT-212RH
and ,O-cm IT-T12RII ,an optional,
internal digital voice recorder
serves as a convenient answering
machine for you and your friends.
And that's just the beginning!

lIigh performance mobiles.
The FT-212RII features wideband
receive coverage of UO-l,4 ~lIIz

(144-US ~lllz 1X), while the
FT-,12RII corers 430 -450 ~lII z .

An oversize amber display includes
an innovative photo-sensor which
increases the display brightness
during the day, The function buttons
are arranged ina chromatic musi
calscale -ideal for visually-impared
operators. \\m get 45 watts output
on 2 meters,35watts on70em.

An autodialer UnlF microphone
with 10 memories,each ready to
store telephone numbers up to 22
digits long,

And. like our IT-211 RII Series
mobiles, you'll enjoy surprisingly
simple controls, yet highly sophisti
cated microprocessor-based flex
ibilitylncluding 18 memories that
store frequency,offset. PL tone,
and PL mode (CTCSS unit optional ),
Band or memory scanni ng. Offset
tuning from any memory channel.
Memory channel lockout for scan
ning.High-low power switch.

Al l in an amazingly small
package. shown actual size below,

Digital voice recorder option.
Only Yaesu brings you the advanced
technology found in our digital
voice recorder option.

You call store messages or your
call sign- in your own Yoke, not
a synthesized replica -or give your
friends a private code for leaving
messages on your radio.All they
need is a Un lF nucrophoneThen
you can play back your messages
cit her in-person.or remotely hy
using another radio with a Un lF
microphone.And you've always
got security because you can com
mand your radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu's F1'212RII
and FT-,12RH mobiles.The only
radios with the power to keep you
in touch. Always.

jaesu t:SA 1721O Edwards Road. Cerritos, CA 90701 (213) -104 ·2700. Repair Service: (21:1) -IO-l ·481-i4 . Parts: (21:3) -10-1 .-I3-J'i

Prices and srlt'd rl<'a lion~ suhj,~ ,t I." rhang'-; without notice. I'L is a n'giskn-d tradrmark of \loIDrola, lnc
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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 controller
that can transmit and receive in six
digital modes. and can be used with
almost every computer or data ter
minal. You can even monitor Navtex,
the new marine weather and naviga
tional 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 limiter dis
criminator with automatic threshold
control.

The internal decod ing program
(SIAMIm

) feat ure can even identify
differe nt types of signals for you, in
cluding some simple types of RITY
encryption. The only software your
computer needs is a termi nal program.

PC Pakrart Packet TX/RX Display

•. . ~ ~

Facsimile Screen Display

2 Software Support
Whi le yo u can use most modem or

communications programs with the
PK-232. ABA has two very special
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 Com
modore 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 cho ice 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 ad
dition to the ham station.

No other multi-mode controller of
fers the feature s and performance of
the PK-232. Don 't be fooled by imita
tions. Ask your friends. or call the
local amateur rad io store . We ' re con
fident the PK-232 reputation will con
vince 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

Brings you the
Breakthrough!
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Numbef 37 on your fMdbkk eard

by Larry Ledlow, Jr. NA5E

OPED

" Do you think any
of these guys would work

so hard to turn on these bands
if there wasn 't any OX action and

excitement on VHF and UHF?"

hit list. They'll be after that band
once they get 220 MHz,

1 had a nice chat the other
day on 70Cm with Harry Chase
WA 1VVH, Harry 's got the UHF
bug , and he's doing a lot of inter
esting work on 902 and 1296 MHz.
In fact. Harry is custodian of the
919.10 MHz repeater in Pepper
ell , MA. He expressed disappoint
ment at the lack of press 902 MHz
gets. 1have been pro-902 from the
oeginning, and I thought Harry
brought up some valid points. I
think 73 should do its bit to pro
mote activity on 33cm.

There's a great lack of detailed
information on groups actually in
volved with 33cm wor1l. . I know of a
few ATV and repeater clubs , and
caceeteers are investigat ing high
speed networks on this band .
Most of these groups operate in
relative iso latio n, however. We
need to document and keep track
of all the activity on 902 MHz to
aid and encourage these groups'
work. Also, a central source of
33cm material would Ilelp dispel
the notion that there 's no activity
on the band. This will be very im
portant when Ihe FCC accepts a
petition from a commercial inter
est group to take the 33cm band

translate it to a higher frequency,
and downconvert VHFIUHF sig
nals for reception on the HF rig .
Many transverters come in ki t
form, but others are already as
sembled, You don 't need kilo
watt s of power to have a re
spectable sign al on the higher
bands, either. One or 200 watts is
serious RF at these frequencies,
and a modest VHF amplifier costs
about one ten th the price of an HF
ampl ifier,

I like to work at VHF and UHF,
becau se the erection of a high
gain antenna system doesn't re
quire a great deal of real estate or
manpower , Rotor systems are
smaller, too.

All in all, you keep the costs
down with smaller system require
ments, Take a look at previous
" Above and Beyond" columns to
see how inexpensively you can
get on the other bands.

Campaign for 902 MHz

Not long ago I asked a few hams
if they knew of any activity in their
area on the 33cm band . More than
one answered wi th something
like, " You mean 1296? Nan." No,
I meant 33cm, not 23, " That's not
a ham band ... is it?" AU together,

ty. Bart Jahnke KB9NM will acti
vate 4U1UN on 50 through 2304
MHz (!I for the centest, 100. (Oon',
forget tnat 4U1UN coun ts for OX
DA and e x e c country credit. II is
also in grid square FN30). July 7
14 will also see some HF and six
meter activity from PJ0M, cour
tesy of the Six Meter OX Society .

Two and 1.25 meters and 70Cm
usuaHy come alive with OX activity
during the summer, too. Most OX
action here is due to tropospheric
ducling , which actually occurs
with great regu larity during the
warmest months. Contacts over
several hundred miles are very

Promoting the Higher Bands

Apparently, mosl hams' ideas
of OX involve the HF bares. Ask a
ham to describe what it's like to
operate above 30 MHz, and more
often than not you'll hear terms
like " two meters," "FM" and " re
peaters." We have ourselves to
blame for perpetuating such nar
row views 01 hamming . We hu
mans sure are creatures of habit.
Well, when the language gets 100
bad on the local two meier ma
chine, or when you gel hoarse
from yelling into a pileup on 20
meters, think long and hard about
exploring some al tha many (albei t

" Think long and hard
about exploring some of the

many (albeit poorly publicized)
possibilities on the VHF

and UHF bands. "

poorly publicized) possibilities on
Ihe VHF and UHF bands.

OX and Contests

Beauty, of course, is in the eye
of the beholder, and so is OX.
Those two letters, which make up
the most popular term in the ham
radio lexicon, definitely take on
new meaning and present fantas
tically fun challenges above 30
MHz. Whether chasing countries,
zones, states , or grid squares , the
OXer gets a kick from working a
new one. The tally is a testimony
to his or her tenaci ty and skil l.
VHF OX is no dillerenl.

Sil( meters usually receives a lot
of attemcn during a few years of
every solar cyc le. Sporadic E
propagation occurs each year,but
when the solar index begins 10
peak, srx meters can support
worldwide contac ts, OXCC and
73's OX Dynasty Award on six are
becoming relatively easy to ob
tain, too, since more countries are
adopting amaleur radio alloca
tions on this band.

More and more DXpedit ions
these days take alOng gear for six
me ters. For example, both Jim
Treybig W6JKV on Ar uba and
Harry Schools KA3B on St. Pierre
will have six meter gear turned on
for the June 11-12 VHF OSO Par-

common, even on a bad day .
When I lived in the UK, I regularly
worked two meters into France,
Germany, Switzerla nd, Scanda
navia. and even Eastern Europe
using 25 watts from my IC-290H
and a single KLM-13LBA anten
na. (Get Wayne to tell you about
his two meter exploits 40 years
ago, Now thaf 's DX.) Although the
majority 01 OX contacts involve
SSB and CW, try giving a shout on
145 .52 FM si mplex once in a
while,

Our own Pete Putman KT2B
and company will take advantage
of the generally good VHF and
UHF summer conditions along the
East Coast to operate in tile June
aso Party from Chincoteague
Island (grid FM27). His group
plans an impressive operation on
SO, 144, 220,430, 903, 1296, and
2304 MHz. Do you think any of
these guys would work so hard to
turn on these bands if there wasn't
any OX action and exci tement on
VHF and UHF?

Modest Req uirements

No, you don't need 10 go out
and spend a zillion dollars on
good VHF/U HF gear. You can get
perfectly acceptable results with
transverters. which will take an
SSB signallrom, say, your HF rig.

now, turn to Section 97.61 01 tile
Amateur Radio Service Autes and
Reg ulations. Yes, the 902-928
MHz band is allocated to amateur
radio.

Take a look at th e 1987- 88
ARRL Repeater Directory. You' ll
lind a handful of 900 MHz ATV
repea ters and two-and-a-hatf
dozen FM repeaters scattered
from Massachusetts to California.
Disappointing , to say the least ,
but understandable considering
the lack of readily available 900
MHz equipment. Certainly the Big
Three amateur radio manufactur
ers don't support 902 MHz, and
I've only come across a couple of
33cm transverters in the past sev
eral years.

I don 't gel it. We go to all the
trouble to get a 902 MHz alloca
tion from WARC, and hardly any
one takes advantage 01 it! You'd
better believe that 902 MHz is
next on the commercial interest

away from us.
Thus, we have two main goa ls

for tile " 73 for 33" campaign. We
need an individual or group (0 c0

ordinate and disseminate 33cm
informatio n, and to keep 902 MHz
enthusiasts in touch with each
other. Then, of course, we need
tile shakers and movers at 902 to
start writing articles promoting the
band . Since there is little commer
cial gear available, I expect quite a
lew good 33cm projects to grace
the pages of 73 . Get busy and
start wri ting!

Is thi s just a 902 MH z pie
in the sky? Well , that's what a
lot of people thought about
Wayne's push for FM repeaters
20 years ago. Somet ime around
1998, when I ask hams to describe
th e activi ty on VHF and UHF,
I expect to hear things like "digital
ATV," " 40 megabaud,"and even
" 9 02 MHz ." Remember , 73
for 331m

104 73AmateurRadio . June. 1988



Yaesu's FT-736R.
Becauseyouneverknow

whoslisteni .

Why just dream of talking
beyond earth?

With Yaesu's new IT-736R
VHFIUHF base station,you
can discover some of the best
DX happening in ham radio.
Via moonbounce.Tropo,Aurora.
Meteor scatter. Or satellites.

You see, the IT-736R is the
most complete, feature-packed
rig everdesigned for the serious
VHF/UHF operator. But you'd
expect this of the successor to
our legendary IT-726R.

For starters, the IT-736R
comes factory-equipped for
SSB,CWand FMoperation on
2 meter.s and 70 em(430-450
MHz!), with two additional slots
for optional 50-MHz, 220 MHz,
or 1.2-GHz modules.

Crossband full duplex capa
bility isbuilt into every IT-736R
for satellite work. And the satel-

li te tracking function (normal
and rever.se modes) keeps you
on target through a transponder.

The IT-736R deliver.s 25
watts RF output on 2 meter.s,
220 MHz, and 70 em. And 10
watts on 6 meter.s and 1.2 GHz.
Store frequency, mode, PL
frequency, and repeater shift
in each of the 100 memories.

For seriousVHFIUHF work,
use the RF speech processor.
IF shift. IF notch filter. CWand
FM wide/narrow IF filter.s.
VOX. Noise blanker. Three
position AGCselection. Preamp
switch for activating your

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on
DX links.

And to customdesign your
IT-736R station, choose from
these popular optional accesso
ries: Iambic keyer module.
ITS-8 CTCSS encode/decode
unit. FVS-Ivoice synthesizer.
FMP-IAQS digital message
display uniL1.2-GHzAT\'mod
ule. ~lD -1B8 deskmicrophone.
E-736 DCcable.And cxr
(ComputerAided Transceiver)
systemsoftware.

Discover the IT-736R at
your Yaesu dealer today. But
fi r.st make plenty of room for
exotic QSLcards. Because
you never know who's listening.

-
Yaesu USA InlO Edwards Road-Cerritos, CA 9OiOI (213) 40,\ ·2700. Repair Service:C21:q 404·4884, Parte (213) 40,\ -4Jl4'l

Prices and spt....ilicuti...l!~ subjeL't 10chang!' witlmHl noure. Pl, is a re~i.>(,,"1(j trademark of Mrolmola, ! ~r :, rT7=l6R shown ....'It.1l ~2U MH~ cptton instaM('d.
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• Complete all band. all mode
trenecetverwitn general
coverage receiver. Receiver
covers 150 kH z-3D MHz. All
modes tnnlt-m: AM, FM. CWO FSK.
LSB. USB.

• Superb, human engineered
front panel layout lor the
OX-minded orcontesting
ham. Large fluorescent tube
main d isplay w ith d immer: direct
keyboard Input of frequency:
flywheel type main tumnq knob
with optical encoder mechanism
all combine to make the T$-9405
a joy to operate.

• One-lauch frequency check
(T-F SET) during split
operations.

• Unique LCD sub display indi
cates VFO, graphic indication
ofVBT and SSB Slope luning,
and lime. _ _ ....--.

• Simple one slep mode chang
Ing with CWannouncement.

• OtherYital operallng fu nc
lions. Selectable semi or full
break-in CW (OSK). RIT/XIT. all
mode squelch, RF attenuator, filter
select switch. selectable AGC.
CW variable pitch control, speech
processor.and RF coweroutput
control, programmable band
scan or 4Dchannel memory scan.

KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St.. Long Beach,CA 90Bl0
PO. Box 22 745. long Beach. CA 90801-5745

KENWOOD
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independent, contlnuousl, war ia bleadJust·
mentofthehigh DrlOwfrequency sillpes ll' the
IF passband The LCDsub display illus trates
Ihe filtering position

4) IF NOl th Filler. The tunable notc ~ hil er
sharply an,nUltes interfenng Signals by as
muCh IS40 ~B AI shownhere.thl interfenng
signal i, reduced. while the desired signal
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1) CWYariable B.andwidlh Tun ing. Var, the
passband width contlnuousl, in the ON, FSK.
and AM modes, Without affec ting n e center
frequenc, This eflective lV mlnimiles DAM
fromnearb, SSBandCWsigna ls

2)AfTune.Enabled withthepushofabunon.
lhisCW«ue rterence fig hi er inserts a tun
ebre.three pole active fi lter be tween the SSBI
DNdemodulator and theaudioamphher Dur
ing CWOSOS. this control ta n be used to
reduct Interfering signals and noise. and
pUksaudiolrequency response loropt llfl\lm
CW perlOlmance

TS-940S
Competition class
HF transceiver
TS-940S-the standard of
performance by which all
other transceivers are Judged.
Pushing the etete-ct-the-art
in HF transceiver design and
construction, no one has been
able to match the TS-940S in
performance, value and reli
ability.The product reviews
glow with superlatives. and
the field-proven performance
shows that the TS-940S is
" The Number One Rated HF
Transceiver!"
• 100% duty cycle transmitter.

Kenwood specifies transmit duty
cycle time. The T5·9405 IS guar
anteed to operate at fun power
outpu t tor oenoos exceeding
one hour. (14,250 MHz. Cw, 110
watts.j Perfect for RTTY, SSTV,
and other long-d uration modes.

• First with a full one-year
limited warranty.

• Extremely stable phase lock
ed loop (PLL) VFO. Reference
frequency accuracy IS measured
In parts per million!

Optional accessories : crystal oscillator . MC-43$ UP/DOVv'N hand
• AT·940 full range (160·1Om) autcmanc me. • MC-60A. MC-BO. MC-B5 deluxe base
antenna tuner e $P-940 extemer speaker station trues.• PC-lA phone patch . TL·922A
with eeoc hltenng • YG·455C-l (500 Hz). linear amplifier . SM-220 station monitor
YG-455CN-1(250 Hz), YK·88C-1(500 Hz) CW • 8S-8 pan display . SW-200A and SW2000
filters; YK-88A-l (6 kHz) AM filter . VS-' voice SWR and power meters . IF-232C/IF·,OB
syn thesizer . So-uemperatore compensated comou termtertace.
Complere service manuals are avarlable forall Kenwood treoscewers and mas! eccessooes.
SpecJ llca lions, features, ana pflces are SubjeC! ro eflange w,/flou! nO/J ee or Ob/Jga/Jon
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