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ICOM 2-Meter
Handhelds

The 1C-Q2AT and 1C-2AT
come standard with an IC-BP3
NiCd battery pack. flexible
antenna, AC wall charger,
belt clip, wrist strap and ear
plug. See the IC-OlAT and
IC-2AT 2-meter handhetds at
your local ICOM dealer.

tion. The IC-lA IS also avail
able and has the same ieatur~

as the IC-2AT except DTMF.

Accesso ries. A variety of
slide-on battery packs are avail
able for the IC-OlAT and
IC-lAT, including the new
long-life 800mAh IC·BPS
\lVhich can be used with bOth
hardhelds.

Other accessories include
the HS-10 boom headset.
HS-I OSS PIT swttcnbox.
HS-1 DSA VOX unit (for
IC-olATj and an assortment
of battery pack chargers.

1C-2I\T Features. The
IC-2AT is ICOM's most popu­
lar handheld on the market.
The IC-2AT features a DTMF
pad, 1.5 watts output and
thumbwheel frequency serec-

It you want a 2·meter
handheld with exceptional
features, quality built to last
and a wide variety of Inter­
changeable accessories.
take a look at the !COM
le-02AT and IC-2AT nand­
helds.

FrequencyCoverage. The
IC-o lAT covers 140.000
through 151.5S0M Hz and the
Ie-lAT. 141.500 through
149.994MHz...both include
frequencies for MARS opera­
tion.

1(-o2Ar Features. tCOM's
rop-or-rre-nne 1(-OlAThand­
held has the following out­
standing features:

.,--.,---
• DTMF direct keyboard entry
• LCD readout
• 3 watts standard. 5 watts

optionat twitn IC-SP7 bat­
tery pack!

• 10 memories whidl store
duplex onset and PL tone
(odd offset can be stored in
last 4 memories!

• Frequency dial lock
• Three scanning systems:

pncnty. memory and pro­
grammable band scan
(select.Dle increments of 5.
10. 15. 20 or 25KHz)

TIC·O

ICOM
First in Commu ications

ICOM Am~r1ca. Inc.. 2380-116th A~ NE. Bellevur. WA 98004 / 3331 To'M!rwood DrIW. Suite! 307, DaUas. TX 75234
AlII..-~ ..~.__...... to~ _ ......... Of 00*gM'0fL All lCOJII._~.-FCC ,.~ ..__.............. I I.... 02AnOlH
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FT·757GX

CeSTABLISHED)
FAVORITES. _ .

TS·430S
=

TW-4000A

DON'T MISS

THESE

BARGAINS!

CALL!

.., ;,,,. ," (".",.. ... -

TS-930S

VAN NUYS, CA 91401
626 5 Sepulveda mvo .

(818) 988 -2212 ,
San D'e go Fwy at VtClO' V 8 ,. <1

\WW&~@(VJ
.£. ...
V

FT-726R

TOP CHOICE FOR OSCAR

FT-203R

$99.95

HD-73

8-3016 SALE $199.95

8 -1016 SALE $249.95

8-108 SALE f·159.95

B-23A SALE $ 89.95

0-1010 SALE $289.95

PHOENIX, AZ 85015
1702 W. Camelbac k Rd.•

(602) 242-3515,
EaSl or H,ghway 17

BIRD
MODEL 43

AND

ELEMENTS

ijl:I
CALL FOR PRICES

MO ST ITEMS UPS SURFACE (Continental U.S A )

CALL NOW OR
DROP INTO ANY OF

OUR SIX LOCATIONS

HERE'S WHERE
YOU GET THOSE

LOW, LOW PRICES ON

KENWOOD
PLUS FREE SHIPMENT

FREE SHIPMENT
UPS SURFACE (Con tinen tal U.S.) (MOST ITEMS)

TOLL-FREE PHONE
IN CLU DIN G ALA SKA AND HAWAII

800-854-6046
(C <llll ana A"zona cu stomers please p none or wM I'sled " ores)

PHONE HOURS: 9:30AM to 5:30 PM PACIFIC TIME.
STORE HOURS: JOAM to 5:30PM Mon. through Sat.

OAKLAND. CA 94609 SAN DIEGO. CA 92123
2811 Telegraph Ave., 5375 Kearny Villa Rd •

(4 15) 451 -5757. (619) 060- 4900,
Hwy 24 Dow nlown. Lell271h oll -,amp Hwy 163 & Cla"emont Mesa Blvd

KLM sALE
KT· 34A SALE $329
KT· 34XA SALE $469
40M -2 SALE $309

CALL FOR LO W, l OW PR ICES
80 THAU l ' , M KLM ANTE NNAS

IC-751
l

TH-21ATI I
TH·41AT

BURLINGAME, CA 94010
999 Howard Ave.,
(415) 342- 5757.

5 m,~s 5O<Jth 011 101 trom S.F Airport.

ANAHEIM, CA 92801
2620 W. La Palma.

(714) 761-3033. (213) 860-204 0.
Bet ween Disneyland & Knotts Berry Farm,

f;jM filP
TM -211A/ TM-411A

MA ·40 SAL E $54 9
40 ', 2 SECT TUBULAR TOWER

MA· 550 SALE $899
55' 3 SEC T TUBULAR TOWEA

( N EW!!)

t

IC-02AT
IC-745 IC-04AT

SUPER SAVINGSI CALL!

TRISTAO SALE

TR·260OA

SAL.E!

[f II ICOM!
R-71A

GENERAL
COVERAGE
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-'- .;j:>'-. """ ..... _--- -.
\')s:::::> ; .:

:) '0 • .:) ..) -' '--..J , _

...- - ..~-p '3 :: " . -:. .'-_._- r -.. .. •. r
- - I _'L· ~ .

;; ;"'-?5-B " (' :

• IN STOCK

... • •• lIA~" • • P... .....: o . ....P..,"", • ' N "'R
"'A~ • • 'N,,,,~A PEe,"Sts . '"Rl ' AS T ~O~' B"D'~

8'~C~'~ . ~ . ,~~u . a. '" • C"'-UIOO.

co" ~ ". CURTlS ' cUSHC~.n . o.,w• • OR'" 0 0 . EOC•
E ' ''AC . ....s,,[" . " ' C .,~ o ,C""" J 'II "',eLE'" ~A~ ' ''O'''CS'

.,~wooo · ..... . "'R~E ~ . cuNA" • ..."Z . "'<J' ...'C"'" 'OG

....~' · """"lJC TS· ... ,AAGE • N'E • • ",OMAR. ROIlOT . """N
S"URE • S1O!'<A, ON' • STONfA . " ..PO ' TEN tEe. ~,s"o

TR' E. . ..'wST'R . "OCO"" ,.ESU_ ....... '

Prices. spec,f,call()ns, CeSCllpll()n$ Suf;>l6Cf 10 CMnge W/lI100! llOf,c e Calli and Anzona res'dems please 1j(l(J sal"S la<



Manuscripts

Subscription Rates

Elm Streel
Pettlfborough NH 030l5ll

Phone: £103..92<1-&0171

Circulation Offices:

Contriblllion$ in the lorm at manu­
sc;ripls wlth drawlfl9S __ pI'lolC>
graphs ate w, I C,"1I8 and wlll be c:on­
alcleted 10.- possible putllica.tion- We
can ........ no responsibillt)< 10.- lou
0.- damage 10 ..,. mallllfial. PIeue_
dose Ifst~ !WlIl«lllfesMd _
lope witt'I ead'I $/b'nisslon- Pa)'IT*II
tor the use '" ant ......1cI1O!d material
.... be..- UPClrI accepIWI08. All eee­
lritlufion$ shooAd be dirtIcled 10 the 13
editorial otfices. "How 10_, torlT
guideliooes ant available UPClrI~.

lIS ei tizens must incIudla II*< aociaI
_tv ...mer with submotled __
scripIs.

Editorial Offices:

INFO

PlneSu_
Peltlfborough NH 030l5ll

Phone: £103..92<1-&0171

Advert ising Offices:

In the United Stat.... and POlIs....'lo"...
One Y r(12 issues) 125.00
Two y rs 12~ I~ $38.00
Three Y rs P6 iSSlle3) $53.00

Elsewhere:

P.O. BOl 06017
Ft. Myers . FL 33906
Call (813) 936·2397

-'"

JAN CRYSTALS

Quality Crystals Ava ilable for
Communications Industry

Marine VHF Scanners
Amateur Bands CB Standard
Microprocessor CB Specials

" Just One or Hund reds"

Our low prices result from mod­
ern equipment and technology.
efficient trained employees . and
low sales costs . Call us.

Get this
catalog
to SAVE
MONEY!
It's free!

•

Hust\e(s new 6-BTV six­
bond trap venccr nxeo
station onterno etters
01 core operation
with UrYT'lOtched con­
variance. The 6-BTV
offers 10. 15. 20. 30.
40. and 75/80 meter
coverage with ex­
celent bandwldth
and low VS\NR, Its
du"able heavy
gaJge ak..n'W'vn
construction with
fiberglass trap
forms and stai~

less steel har(j..
wore 9f"lSlJes
Iorg reioblity.

Thirty
meter kits
(30-M TK)
for 4-BTV
and 5-BTV
are also
available,

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

Don't miss OUf 30 meter excitement.

HUSTl£R -
STIll THE STANDARD OF P£RfORMANCE.

a. ~.c_ to......

73; Amaleur Redlo's Technlcel Journal Is a
member of tt'le ON COrnmunlcatioo$lloc. grOlJp,
t ~e world's largest pUblis~." 01 comput" r.r.
rated inlo,mation. T~a group PUblls~es 53
computaf publications In 24 major count ries.
Nine mlilioo poopl" r&ad one or mor& 01 t ~&

group's publications &ac~ mont~. Members of
the grOlJP Include: Arl)llntlna' S Computerworldl
Argentina : Mi.'s The Asian Comput~'d:

Australia's Compuferworld Ausfrella. Austr. ·
Ii.n Micro Compulerworld. Austr.ll.n PC World
and Directories; Brazil's DIIIN.w, and Mlcrf1­
MumJO: C~ina ', Chlnl ComlX'rerworld; DtI".
mark's Comput"rwor'dlDlnm.r~ and Micro
\I"r~; Finland's M'~ ro: Fflnce's Le Monde
In formal iq.... Golden ~Apple) and OPC (IBM):

Gefmany's ComputMwOCM. MlcrocomputfH'
well. PC WI1II , SoUwa,. U arlf t , CW Ediliolll
Semi,.,.", CompurfH Business and Comma­
r/oIe Mal1/fzlne: lIalv's ComputfHYfOfld tra lla;
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Hot CoCo, InCider, InlaWorId, M. c WorId III;·
cro M. rlfalworld, M,aocompullflg. PC World.
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Canada arid Maxfoo- W .9711 I'8&r
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mail_please ioqulr" ,

To subscribe,
renew or change

an address:
Wrlta to 73, Sob!I<:riplion O&partment,
PO Box 931, Farminodale NY 11737.
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WHAT THE COMPETITION CALLS
"NO LOST WORDS OR SYLLABLES"

WE CALL NOISE
THE COMPETITION: "HI HONEY 1( ~3~'s'\)M FIXING YOUR (~3~~~)VOR ITE SUPPE (~3~~~)
BARBECUE HAMB (~3~~~)G ERS . THEY WI (~3~~~) BE READY AT 6: (~3~'s'\ ) WILL YOU MA (~3~~~)
IT IN TIME?(NOISE)"• BUAST

Samples (heard as bursts of noise) d isplace your phone party 's audio for as 10nQ as it takes your transceiver to TlR.
The above example assumes a transceiver TIR time of about 150 mS (typical)

PRIVATE PATCH II: " HI HON EY I AM FIXING YOUR FAVORITE SUPPER . .. BARBECUE
HAMBURGERS. THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIME?"
Thousands of PRIVATE PATCH II owners are enjoy ing the commercial communications qual ity that on ly a VOX
based, simplex autopatch can deliver.

PRIVATE PATCH II IS PRICED AT LESS THAN HALF OF OUR
COMPETITORS "FAVORITE COMMERCIAL SIMPLEX VOX PATCH"

- cw 10 (free 10 Chip) - Selectable tone or pulse dia ling - User pro­
grammable toll restnct e Five dig it access code - Ringback (reverse
patch) - Busy channel ringback inhibit (will not transmit on top 01
someone) • ThreelSix minute "time-ou t" timer is resettame from the
mobne e 115 VAC power supply · Modu lar phone jack and seven
foot cord ... and many more.

CONTACT A LOCAL DEALER TODAY

ALSO
14 day return privi lege - when ordered factory direct.
One year warranty - compare to their six months.

J"_ .f!'""" .ll
- " -"-'--

FEATURES

---'--
_., .
------:;;;::;-- ....._- -

The performance of a sampling patch is totally dependent on
the TIR speed of your radio. Such is not the case with PRIVATE
PATCH II. PRIVATE PATCH II wi ll give excellent results with
any rad io. Synthesized and relay switched types included.

PRIVATE PATCH II requires only three connec tions to your
rad io (MIC, PIT and SPKR audio). If these connections are
made inside your radio PRIVATE PATCH II does not inte rfere
wi th the normal use of your rad io. Otherwise for a quick and
easy interface you may plug PRIVATE PATCH II Into the MIC
and SPKR jacks. A 10 minute job! Unl ike sampling patches,
connec tions are not required to the squelc h, discrimina tor or
power. And best of all, mod ificat ions are never requ ired.

SAMPLING VS. PRIVATE PATCH II

Con trolli ng and talking through PRIVATE PATCH II is almost
always quicker and easier than using a sampling patch. Th is
is because you may talk or send control commands the instant
you press the PTI button. The abi lity to break in or take con­
t rol is assured by interrupt contro l logic. The interrupt con­
troller creates a w indow (similar to sampling) bu t is seldom
heard in normal quick back and forth communication. With
a sampling patch you press the MIC button for one to five ...
seconds before talk ing on each and every transmission. This ...
is very f rus trat ing for the mobi le, and causes confus ion for
each party.

The sampling process reduces the effective range of your base
radio. This is because if a sample, and a signal fade coincide,
the sampling patch th inks the mobi le is not transmitting. This
causes a sampling patch to become erratic at ranges still very
useable by PRIVATE PATCH II. PRIVATE PATCH II w il l not
diminish the range of your system.

AIIIATEUR ELECTRONIC SUPPLY
111 ,,*..... WI. W OCl<UUe Otl.on_.- FI. CI......' .. FL.
loll "-" Nv

CO LES CO III ..UfoIICATION5
s.on .....'onlO n

EJUCKSO" CO....U.. ICATIONS
"'-<

HAlt RADIO OVTLfT
" _ CA. S"',,_ CA.0 ..,_ CA. s.n 0_ CA,
vl n ...... CA, P'-... . AL

HENRY RADiO
LOI Ar>g,lIn C", ..n.....'" CA.
Sutl.. 1010

J UNS EUCTRO" ICS
Cu_ Co" CA , _ NY

" """1 RADIO Cli NTER CO ll I'
.. ..,." FL

11I1<E5 ELECTRON ICS
Fl.L_..

N&O DISTRIBUTING CORP
......,' f L

PACE E"OINEERINO
T",,-. ~

THE H..... SHACK
E""",,"" N

CANAOA.
DOU.... IlD ELECTIlO "ICS
V_~. 8C

PRIVATE PATCH II has two more range extending tricks not
available to a noise sampled eutopatch.
1. You may use a linear amplifier wi th no loss of performance
2. You can operate through any repealer from your base

etetlon.

CONNECT
SYSTEMS

INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373·6803
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Here is the group of hams that got together for dinner in Hong Kong
in October-about a dozen VS6 and a dozen US hams.
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sure on te levision and in maga­
zines and newspapers.

Indeed, we need something
dramatic such as this if the hob­
by is going to survive. I doubt If
you realize how far down the
new ham numbers have sunk.
Just this year we've dropped
trom almost 3,000 new hams a
month to about 7(1), If the curve
of new licensees of the last two
years continues as it has, we
will reach zero per month in
1986.

While we have had a slight
growth in the number of total Ii·
censed hams in the last twenty
years, surveys indicat e that
much 01 this Is due to the li·
cense being free and running lor
f ive years. The number of active
American hams has dropped by
about 46% in twenty years. We
sure need something!

A series of well-publicized OX·
peditions could conceivably
generate interest in the hobby. I
esti mate that it would cost
about $3,000 for each of a dozen
hams going on the trip to make

the efforts, going along 10 help
with the formalities, and sett ing
up the stations. A second ham
woul d be in charge 01the fi lming
and videotaping of the OXpedi­
non. as well as the PA to- it , na­
tionally and internationally.

Such a nxoeotttcn series
could generale considerable in­
terest in amateur radi o via expo-

est, OF THE MONTH
TO"",... your OSL mail II in an ....velope 10 13. 80 P,ne St'eeI, Petl!fbon.>vgh NH (l3.(58,

Atln, OSL of the ~onth, Win~ receive a one-yea' subscriplion (or extens ion) to 73, Entries
oot In envelopes cannot be accepted.

The response to my editorial
asking tor letters from hams in­
lerested in a DXpedition to rei­
wan has been underwhelming.
One.

I visited Tim Chen BV2A, the
only licensed amateur on Tal­
wan, in October and he is st ill
enthusiastic. He says that the
government will cooperate if
there are any Americans inter­
esteo in operating hom this very
rare country for a few days.

I was looking at this nxoeor­
l ioo as a test to see if there
would be any interest in 73 orca­
nizing a series of nxoentrons to
the rarer countries. I had in mind
nxceonrons with about a dozen
hams so we would be able to op­
erate stations around the clock
for about four days in each spot.
This would make most tr ips last
about a week-allowing one
day 10 get there, one 10 set
things up, four days to operate,
and one to get nome.

By running a series of uxoeor­
nons. 73 would be able to assign
one ham full-time to organizing

editorial by Wayne Green

W2NSD/1
NEVER SAY DIE
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oeceseeer In amateur reoto

TS-930S OptIOnal
AT·930 automatic aoterjn
SP-930 external spea er;

able auoro filters. YG 455
Hz), YG-455CN-l It Hz
88C-l (500 Hz) CW II e ~ -8
(6 kHz) AM fl en aU ug- n y. e
SO -1 commercial stabi I y i:6 0
MC-60A deluxe desk mlcwplione
MC-BO and MC-8S ccmmunicat ns
microphones. MC-42S rnobl e a d
microphone, TL-922A linear
(not lor CW aSK), SM-22P:~\
morutor. PC-1A phone eaten.
SW-2000 SWR/power meter. 60
6 meter. SW100A SWR/power vo lt
meter 160-2m HS-4. HS-5 1:15-6,
and HS-7 headphones.

Isn't II about time you stepped
into the winner's circle?

More Information on the S-9 A,S
IS available from authonze d oea e s
of Trio-Kenwood Commuf1i 10 5',

1111 West Walnut Street,
Compton, California 9tTh20.

CW, FSK. and 80 watts Input on
AM. SWR/power meter. Triple final
protection circuits plus two cooling
fans buflt-m. lO-Hz step synthesized
frequency control. Available With
optional automatic antenna tuner
built-in. another Industry first I Dual
digital VFO·s. Eight memory chan­
nels that store both frequency and
band Intcrmation. with Internal bat­
tery back-up. (batteries not supplied)
Dual mode aoiustabte norse blankets.
especially effective In ehrninatmq
'woodpecker' type Interference.
SSB IF slope tunmq, for maximum
rejection of Interference CW vari­
able bandwidth. With pitch and stde­
tone control. IF notch Mer. Tuneable
audio peaking filter. Unique SIX dIgit
w hite f luorescent tube digital display
is easy-on-the-eyes during those
long contests. RF speech processor,
for higher average "talk-powe r." SSB
monitor ci rcuit. a-step RF
attenuator. VOx.
100-kHz marker.
AC power supply
bu ilt -in, 120, 220.

or 240 VAC.

We call It -px-traorcmarv' because
the TS-930S has now become the
favorite ng of the serious contester'
lis supenor capabinty for full break-In
spilt-frequency operation. the speed
and convenience With which ItS eight
memory channels can be accessed,
ItS unsurpassed receiver dynamic
range and Its remarkable ability to
select the desired signal dunng
periods of heavy GRM, utiliZing VBT,
Slope tuning, IF Notch tiltennq. and
tuneable audio tiltennq. have al
combined to make this the ng that
gives you the EXTRA EDGE!

The TS-930S IS loaded With all
the special features that you always
wanted in an HF transceiver. Full
coverage of the 160 through 10
meter bands. inc luding the new
WARC frequ encies, (easily modified
for HF MARS). plu s a general cover­
age receiv er that can tune any fre­
quency from 150 kHz to 30 MHz.
Operation in the SSB. CW, FSK. and
AM modes, With se lectable full or
semi CW break-in. AUsolid-state,
with 250 watts PEP input on SSB,



Welcome to our 25th Anniversary year!

HAT? NEWS FROM THE PUBLISHER

Division of Kendecom Inc.
23 Elm Park , Groveland, MA 01834 (617) 372-3442

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
ultima te in a real speech user mailbox - only with a
Mark 4.

The only repeaters and contro lle rs
wi th REAL SPEECH!

MICRO CONTROL SPECIALTIES

Call or wrile lor spec if ications on the
repeater, control ler, and receiver winners.

No other repeaters or controllers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the performance leader at
amateur and commerc ial repeater sites
around the world . Only Mark 4 gives you
Message Masten", rea l speech • voice
readout of rece ived signal strength,
deviation, and frequen cy error • 4­
channel receiver vot ing • c lock time
annou ncements and fu nctio n control . 7­
helical filter receiver. extensive phone
patch fun ctions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

As publisher, It's my job to make sure that 73 remains the best vox clamantls In deserto in the world of amateur radio . As readers, iI's
your duty 10 make sure thai your vclcee are heard. More on that later.

We have a lew changes in store lor th is year, including mak ing sure thai 73 oilers more operatIng lips and news than we've had In the
past . We'll also provide more of a forum lor our readers. You asked l or it , yOO get It.

Upcoming new features? Walch lor:
• " Believe It or Else" (guest editoria ls)
• " Dear Advertiser" {unedi ted answersj
• " 73 Thanks , .." (Eimers, emergency ope. PR efforts, elc.)
• " Ask an Extra" (KW10 fields the Quesllon 01 the month)
• " non·the-Alr" (regular !Ikeda return to ARS W2NSDll)
• "Who's This?" (puzzle prof iles of 73 staflers and advert iser$)
• " Seen a 731" (photos of unusual 7315)
• " 73 Congratulates... " Oob promot ions, t icket annl"ersaries, hamfest reports, etc.)

Another new feature you' ll be seeing Is more letters. So write. Try not to be too wacko. And don·t think that writ ing isn' t importan t, either.
It Is.

Write a short leiter or send a card to an advert iser, too. When was the last t ime you spent 15 minutes and 20 cents to thank someone
for advertising with a bunch of renegades like us? You 're In the driver's seat , sure: 72.6% of you will spend more than $250 on ham gear
during the next six months. accord ing to our July-September, 1984, reader surveys. But send ing a thank-you has never hurt anyone.

Two final news notes:
• If you have a contribution for any of our new features. send it to me. The sooner we get it, the sooner we print II.
• set aside Sunday, MarCh 2• • for H·Oay. Details next mon th.

Again, welcome 10 our 25th Anniversary year! Take part. For almost a quarter ot a century, 73 has lought for you, In spite of you, and
because of yOY. Thanks.

6 73 Magazine . January, 1985
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Digital Paper?
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

changing DX scene, and you can reach Gus
at PO Drawer OX, Cordova SC 29039.

A NATlONAL PACKET REGISTRATlON PRO­
GRAM is underway through the auspices of
the Central Illinois Packet Radio User Socl·
ety (CIPRUSj. These folks are trying to
create a list of every packet-radio eotno­
steet in the country. If you are active on th is
mode, please send the foll owing mtorma­
tion to CIPRUS: callsign, name, address,
and miscellaneous Information (digipeater.
mailbox, grid locater, etc]. Mail this, along
with a very large SASE, to CIPRUS. PO Box
4143. Peoria IL 61607. This kind of service
does not come cheaply. According to Greg
Smith N9AGC, ".,. we will not turn down
any donations toward paper costs that you
would care to make."

THE FOURTH ARRL Radio Computer Net­
work ing Conference will be held in San
Francisco, Californi a, on March 3D, 1985.
Technical papers are being solicited on all
aspects of am ateur digital communtca­
tions, including packet switching, meteor
scalier, and satellite systems. Topics may
include network architecture, proposed
standards, hardware/software, protocols,
modulat ion and encoding schemes, applf­
cations, and practical experience. The
deadline for camera-ready manuscripts is
March 1, 1985. Papers should be mailed to
Marian Anderson WB 1FSB, AARL.. 225 Main
Street, Newington CT 06111 . If you plan to
present a paper, you should request an
author's kit and identify the title of your pro­
posal as soon as possible.

FonnFact

ICOM, They Go

Packet Draft

A NEW FORM 610 is being passed OUI by
the FCC. It reflects the changes in the test­
ing structure and includes spaces for VE
cert ification. Your local VEC or the FCC can
supply you wi th a copy.

AFTER READING IN " a RX" that 73 had
moved to plush new off ices, ICOM America ,
lnc., decided to do the same. They've bui lt a
beauti fu l new ae.ouc-square-toot coree­
rat e headquarters in Washington State.
The new address is: ICOM America, Inc.,
238().11 6 Avenue NE, Bellevue WA 98004.
I've seen a picture-the building looks li ke a
giant 1C(l2AT lying on its side!
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K3TUP's monster aluminum.

RAJIV GANDHI, Prime Minister of India, is
also VU2RG! His Excellency is not the only
ham in the Gandhi family- Sonia Gandhi,
Aajiv's spouse, holds VU2S0N. How long
will it be before we hear a " heads of state"
net on 20 meters?

LMCC will not receive any allocation in the
BOO-MHz reserve, and that leaves chunks of
220 MHz up for grabs. If this vote goes
against amateur radio, it will mean an NPRM
aimed at an orderly transition to commercial
interests on this band. The other vote con­
cerns the highly·touted Personal Rad io Com·
munication ServIce (PRCS), which seemed
to be a low-cost alternative to cellular
telephone. General Electr ic , which already
has invested millions of dollars in research
and development , decided to table their ef·
forts early last week. This c lears the way for
the Commission to lay PRCS to rest.

Head Ham

ON THE OX FRONT, there's bad news from
Africa. What used to be XT Upper Volta is
now XT Burk ina Faso. The bad news is
that the new name doesn 't fit the "QTH"
column in the logbook! From Gus arcwn­
ing'S DX'ers Magazine comes word of an ex­
pedition to ZA Albania, and the word is,
"Don't hold your breath . . . " Accordi ng to
Gus, several DL stations are trying to gain
permission to operate , including DJIJUJ,
but chances are less than slim that govern­
mental blessings will be issued. The OX'ers
Magazine is a good way to stay on top of the

LogJam

WARC Wish?

Megachamp!

TWO VERY IMPORTANT VOTES are due
soon from the FCC. The first involves the
LMCC petition lor additional spectrum in the
land-mobile service. The inside scoop is that

220 Vote!

OllTRAGEOUS is the word that came to mind
when I opened a letter from John Kanzlus
K3TUP. John has won 73's 4Q.meter sse
Champioohip for two years running. and he
wanted us all to see why. The antenna in the
photograph is a KLM a-erement monoband·
er. 1dorl 't want 10 know how high it is! What
isn't shown is the rest of the farm: 6 over 6
on 10 and 15 meters,6 over 5 on 20 meters, a
a-erement phased vertical array for 80 me­
ters, and a W1CF quarter-wave sloper on
160 meters ! For the curious, John says that
the aluminum is .9 wavelengths high for the
lower antennas and 2.25 wavelengths up for
the rest! Feeding all of this are a pair of Ken­
wood TS·93OSs, a Rockwell KWM·380, and
an Alpha 770. Any more questions?

THE WARes ARE COMING! The FCC has
released a Notice of Proposed Rulemaking
(PA Docket 84·960) that details the imple­
mentation 01 our new allocations. Here's
what they've got in mind.
• 30 METERS: Amateurs with a General­
class license or above will have 10.100 10
10.150 MHz available for CW or ATTY, with
no special power limitat ion. Effective imme­
diate ly, the 10.109 to 10.11 5 "window" no
longer exists. Remember, you're still al­
lowed only 200 Watts PEP on this band.
• 17 METERS; Forget about the 18.068­
18.168 segment lor a while. The FCC says
that access to this band will not be avail­
able unlit 1989.
• 12 METERS: Things are a bit brighter for
the 24.890 to 24.990 allocation. The Nat ion­
al Telecommunications and Informat ion
Admi nistration (NTIA) says that shared use
of the band by amateurs with government
fixed stations would not be a problem. The
Commission wou ld like to open this band
as soon as possible. Right now, the band
plan looks like this: 24.890-24.930 CW/RTIY
and 24.930-24 .990 CWISSB. Amateurs with
a General or higher license will be allowed
to operate on 12 meters, wi th no special
power restrictions.

Remember, these are just proposals­
with the exception of 30 meters, you can 't
use these new frequencies unt il the FCC
issues a final Report and Order. Watch
"QRX" for further detai ls.





Wired and tested: $79.95

Food for thought.
OUf new Universal Tone Encoder lends it's versatility to
all tastes . The menu includes all cress, as well as Burst
Tones, Touch Tones, and Test Tones. No counter or test
equipment required to set frequency-just dial it in . While
traveling, use it on your Amateur transceiver to access tone
operated systems, or in your service van to check out your
customers repeaters ; also, as a piece of test equipment to
modulate your Service Monitor
or signal generator. It can
even operate off an
internal nine volt
battery, and is available
for one day delivery,
backed by our one
year warranty.

• All tones in Group A and Group B are included .
• Output level flat to within 1.5db over entire range selected.
• Separate level adjust pots and output connections for each tone

Group .
• Immune to RF
• Powered by e-Scvdc. unregulated at 8 rna .
o Low impedance , low distortion , adjustable sinewave output, 5v

peak-to-peak.
o Instant start -up.
• Off position for no tone output.
• Reverse polarity protection built-in.

Group A
67.0 X2 9 1.5 2 2 11 8.82B 156.7 SA
7 1.9 XA 94. 8 ZA 123 .0 32 162.258
74.4 WA 97 .4 2 B 127.:1 3A 167.962
77.0 XB 100 .01 2 131. 8 3B 173 .8 6A
79 .7 SP 103.5 1A 136.542 179 .96B
82. 5 yz 107.2 1B 141 .34A 186.272
85.4YA 110.922 146 .2 4B 192.8 7A
88.5 YB 114 .8 2A 151.4 52 203.5 M1

o Frequency accuracy, + .1 Hz maximum - 4ifC to + 8SOC
• Frequencies to 250 Hz available on special order
• Continuous tone

Group B

TEST-TONES: TOUCH-TONES: BURST TONES :
600 697 1209 1600 1850 2150 2400

1000 770 1336 1650 1900 22110 2450
15110 852 1477 17110 1950 2250 25110
2175 941 1633 1750 2000 2300 2550
2805 18110 21110 2350

• Frequency accuracy, ± 1 Hz maximum - 40°C to + 85°C
o Tone length approximately 300 ms . May be lengthened,

shortened or eliminated by changing value of resistor

~ .
~J I VISA I

..COMMUNICATIONS SPECIAliSTS
426 West Taft Avenue , Orange , California 92667
(800) 854-0547/ California: (7 14) 998-302 1



John L. Rehak N6 HI
8701 MacAlpine Road
Garden Grove (A 92641

Eight Mods for the IC-730
Customize your ICOM! Snip here,
solder there, and enjoy perfection.

Fig. 1. Improved sidetone oscillator for the /cOM 730.
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on make-and-break during
CW keying. This apparently
is caused by the clamping
action of transistor Q16 in
the sldetone circuit

After several unsuccess­
ful attempts to modify the
oscillator circuit to correct
this, I came to the concl u­
sion that perhaps the best
approach would be to aban­
don ICOM's oscillator cir­
cuit completely and design
a new circuit that would
produce the desired clean­
sounding sidetone with no
annoying clicks, To create
this circuit, I borrowed on
one of my ea rlier efforts, a
code-practice oscillator cir­
cuit (see "The Penultimate
CPO," 73, Se ptembe r, 1980),
and modified it to be con­
trolled by the ICOM 730 key­
ing circuits.

Fig. 1 is a sc hematic dia­
gram of the improved side­
tone-oscillator circuit It re­
quires that only four con­
nections be made to the 730.
r constructed this audio-os­
cillator circuit on a small
piece of perfboard and in­
sta ll ed it under the hatch
cove r on the rig's top, This
location a ll ows you to ad­
just the circuit's pitch and
output volume easily.

The procedure for install­
ing the new oscillator is as
follows: First, locate green
jumper wire F on the main
circuit board and cut it near
the end that is near transis­
tor Q16. Tape over the Q16
end and tuck it as ide. The

Improved Sidetone
Oscillator

Alt ho ugh the sideto ne­
pitch co nt ro l described
above does so lve the prob­
lem of adjusting the side­
ton e-oscillator pitch, there is
another cha racte rist ic of the
IC-730 side tone oscillator
that bugged me: The stock
s ldeto ne-os cill a to r circuit
produces an irritating click

add a conve nie nt sidetone­
pitch control that can be ad­
justed by turning a contro l
inside the hatch cover on
the top which allows access
to the auxiliary controls. Ad­
justing thi s new control will
allow you to match the side­
tone pitch easily to any ex­
tern al filter you are using.

To create thi s new side­
tone-pitch control, simply
remove the fixed resistor,
R109, on the main circuit
board (refer to the ICOM 730
ope rat ing manual) and re­
place it with a 20k subminia­
ture trimmer. Compone nt
spac ing is a bit tight, so thi s
will require a very sma ll
trimmer.

The new tone-adjust con­
trol is not only useful if you
are using externa l audio fil­
ters; it is also very conve­
nient to be able to va ry the
a udio pitch to suit individu­
a l operator preferences .
Changing the pitch from
time to time can help re­
du ce operator fatigue dur­
ing long periods of CW oper­
ation .

Sidetone-Pitch Control

The IC-730 does not in­
clude a control to ad just the
pitch of the internal CW
sfdetone osc ill ator. I consid­
er this an essential feature
because in my home station
I frequently use narrow ac­
tive a udio fi lte rs for en­
hanced CW reception . If the
pitch of the sidetone oscilla­
tor in the 730 does not just
happen to match the cente r
frequency of a ny external
audio filter yo u are using,
the sidetone will be lost fo r­
ever in passing through the
a udio filter, requi ring you to
switc h the fil ter in a nd out
each time yo u change be­
tween transm it and receive !

An extreme ly simple mOO­
ificat ion will a llow you to

ty to consider each on its
own merits. You the n can
determine whethe r to add
any of these e nhancements
to your own IC-730. None of
the modifications is difficult
to accomplish, and some
are a lmost no work at all !
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Ihave owned my ICOM 730
for over two yea rs now,

and I a m still continually im­
pressed with the high perfor­
mance of this fine example
o f modern te c h no logy!
However, I am a perfect ion­
ist, a nd I honestly don't
think it is very likely that any
manuf a c turer w ill eve r
create a rig that would be
" pe rfect" fo r my taste s.
They all seem to overlook
one or two things, but they
are getting closer a ll the
time!

I have a lways fo und that
the best way to obta in the
perfect ham rig (o r anything
e lse) when it is not readily
available is to take the clos­
est a vail abl e thin g a nd
adapt it to suit my ind ividu­
a l requireme nts. With that
thought in mind, I proceed­
ed to design a nd insta ll sev­
e ra l easy modifications fo r
the IC-730 that I fee l have
enhanced its " proximity to
perfection." I will describe
eac h modification se parate­
ly to give yo u the opportuni-



fou r connections fo r the
new circuit may now be
made:
• The + dc power connec­
t ion goes to control line
CW8, avai lable at pin 4 of
)13 on the main circuit
board .
• The ground connection
goes to SPE, the speaker
ground, ava ilable at pin 2 of
11 8 on the main circuit
board.
• The keying connection
goes to KEY line, available
at pin 3 of 11 8 on the main
circuit board.
• The output connection
goes to either end of res istor
R114 on the main ci rcuit
board.

To adjust the new side­
tone oscillator, proceed as
follows: Key down (dummy
load, pleasel) and adjus t the
FREQ control to 750 Hz or
your preferred pitch. Then
adjust the FILTE R control to
the same frequency by ad­
justing it for the loudest and
clearest-sound ing outpu t
tone. Last, adjust the LEVEL
control for the desired out­
put volume.

Al though the improved
sldetone-osclllator ci rcuit is
a bit more work than the
other modifications in this
article, I'm sure that if CW
operation is one of your main
interests, you wil l agree that
th e beautifu l clean-keyed
sine wave that this osci llator
ci rcuit produces is worth the
extra work!

Improved cw­
Filter Switching

When both the FL-45 CW
crystal filter (500 Hz) and the
EX-203 active aud io fi lter
options are instal led, the
stock filter-swi tching ar­
rangement that ICOM de­
signed seems backwards: It
works out so that when you
are in either CW mode (CW
or CW-n, the narrow . posi­
tion ), the 15()-Hz-w ide EX­
203 audio f ilter is switc hed
in, but the 5(x}-Hz-wide FL-45
filter is switched in only in
the CW-n position.

If you stop and think
about this, I'm quite sure
you will agree that it doesn't

seem to make much sense
to leave a t Su-Hz-wide fi lter
in the circuit and switch a
5(X}-Hz f ilter in and out; the
exact opposite makes much
more sense: l eave the 5CO-Hz
f ilter in the circuit in both
CW mode posit ions and add
the 15()-Hz active aud io fil­
ter into the circuit only In

the narrow CW position.
Fortunately, the 730 is

" cold switched." This means
that rather than actual ly re­
ro ut ing sig na ls d irectl y
th rough front-panel switch
contacts, most 730 panel
switc hes actually switch a
dc control voltage which
controls signal rout ing on
the boards. To rewire the
730 to allow for the improved
CW-f ilter switc hing, proceed
as follows:

• Remove the green wire
from pin 1 of plug P-1 wh ich
" hangs" off the EX-203 f ilter
board and carefully f ish it
out of the short cable into
wh ich it is harnessed. l et
this green wire hang f ree for
now, and mount the EX-203
as per ICOM insta llation in­
st ructions.
• locate the two wires,
green and blue, com ing
from P-6, plugged into J4 on
the second i-f board. Cut
both these wires at the point
where they pass beh ind the
center of the S-meter. The
short end of the blue w ire
may be taped at the end and
d iscarded. (Tuck into nearby
wlnng.) The short green wire
should be connected via a
length of insulated wire (pref­
erably green) to the green
wi re which you pulled out.
Tape over all connections to
prevent possible shorts.
• Two wires are lef t to con­
nect the long blue and the
long green. Splice the long
green to the wh ite w ire com­
ing from pin 1 of 11 on the
detector board.
• Splice the long blue to
the red w ire coming from
pin 4 of 11 on the detector
boa rd. Again, tape over all
spliced connections.

Improved Audio­
Filter Operation

My EX-203 active audio

CW f ilter, as supplied, rings
and adds audio distort ion.
To tame it down, I replaced
both resistors R2 and R9
(originally 560k) w ith 270k
resistors. This cleaned things
up nicely and provided near­
ly equal audio-output level
from a centered signal wheth­
er the fil ter is switched in or
out.

Afte r the resistors have
been changed, re-peak the
two f il ter stages by adjusti ng
R7 and R14 trimmer poten­
t iometers on the EX-203
board for maximum output
with a 75()-Hz audio note,
with the rig in the narrow
CW mode and a medium­
strength carrier received.

I believe that optimum
adj ustment of an audio f ilter
is somewhat a matter of in­
dividual taste. If you w ish to
experiment with the charac­
teristics of the EX-203 audio
filter, you will fi nd that (1)
overall gain can be adjusted
by changing the value of re­
sistors R1 and R8, (2) band­
width can be ad justed by
changing the value of res is­
tors R2 and R9, and (3) cen­
ter frequency may be ad­
justed by vary ing the val ue
of resistors R7 and R14. All
these values interact some­
what, so you may have to
play with resisto r values
awhi le to get exactly the
characteristics you prefer.

Panel-Lamp Brilliance

The panel-meter ill umina­
t ion from the 5-meter on the
730 is very bright, and I
found that to be distracting
during mobile operat ion. It
was so bright that it made
me squint when I looked at
it, and it seemed to disturb
my night vision. Fortunately,
there is an extremely simple
fix for this probl em: Simply
break the path of the source
wire that feeds dc to the
5-meter lamp and insert a
24-0hm, 1/2-W att resistor in
series with it. Tape over any
exposed con nect ions to
avoid potential shorts later.

The S-mete r lam p w ill
now glow a mellow yellow
color, much dimmer than

the stock configuration but
stil I plenty bright enough to
read the meter verv eas ily. A
bon us is t he m uch -pro­
longed bulb life you may
now expect due to the lower
bulb cu rrent.

Auto Memory Hold

The 730 has two vfo fre­
quency mem ories plus a
memory for each band. Un­
fortunately, whenever you
turn the power off, all mem­
or ies are lost. During mobi le
operation, this means that if
you turn the rig off when
you leave the car, you will
have to reprogram all the
memories when you return.
A simple modificat ion will
allow the 730 to keep its
memories alive even when
the rig's power switch is off,
so long as the rig remains
connected to a source of
+ 12-volt-dc power. To im­
plement th is change, pro­
ceed as follows:

• Remove the red w ire
plugged into jack J8 on the
logic unit.

• Cut the plug off this red
wi re and set it aside. Tape
over the end of the red wire
so that it cannot short to
anything and hide it away in
a group of nearby wi res .

• Solder a f Otnch wire to
the top-rear term inal of the
power switch. Route this
w ire along any convenient
cable bundle to jack J8 on
the logic unit.

• Solder the plug that was
cut from the red w ire to the
free end of the new powe r­
switch wire (discarding any
excess length) and plug it in­
to J8 on the logic unit.

Both vfo frequencies and
all band memories will now
be held in memory as long
as dc power remains sup­
plied to the rig's main power
connec tor. Current dra in
when the rig is tu rned off
will be about 18 mA-not a
signif icant drain on your car
battery, and a small price to
pay to avoid the nuisance of
having to reprogram memo­
ries every time you return to
your car!

This mod if ication comes
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Fig. 2. Adding up/down tun­
ing to the ICOM 730.

with a free bonus: The mem­
ory jack on the rear of the rig
now connects to nothing, so
you may feel free to use it
for any desi red spare fu nc­
tion via the taped red wire
tha t was cut from the J8
plug.

Up/Down-Tuning
Microphone

I must admit it I have
tried rCOM's own optional
up/down-tu ning mobi le mi­
crophone for the 730 and I
didn't like it for two impor­
tant reasons. First, it has a
very uncomfortabl e box
shape, the feel of which Idid
not ca re for, and second. the
push-buttons are too hard to
pu sh -and especia ll y to

hold down for the prolonged
period of time required to
scan ac ross a band .

I solved this problem by
caref ul ly removing the mi­
crophone cartridge and pre­
amplifier from the hand­
held microphone supplied
and carefu lly repackaging
them into a microphone I
liked better (that had the
necessary push-buttons for
up/down tuning). This pre­
served the exact audio char­
acter istics of the original
stock mi crophone yet al­
lowed for up/down tuning
f ro m the mic rophone-a
great convenience for mo­
bile operation .

The up/down-tuning func­
tion is actuall y already im­
plemented in the 730. To use
it, you must w ire up your mi­
crophone sw itches as shown
in Fig. 2, adding a 47D-Ohm
resistor for up/down control.

Cooling-Fan Control

The 730's cooling-fan cir­
cuit has two modes of opera­
tion . First, the fan runs at low

speed at al l t imes w hen in
the transmit mode (push-to­
talk operated, key down, or
t ransmit switch depressed).
Second, high-speed fan op­
eration occurs when the
heat-sink temperature ex­
ceeds approx imately 75
degrees Celsius, a condit ion
whi ch trigge rs a thermal
switch, causing the fan to
run at high speed during
both t ransm it and receive
until the heat sink cools
back down.

There really are t imes,
however, when it is not nec­
essary to have the fan run­
ning at all, such as during
periods of QRP operat ion or
whenever the t ransmit pow­
er or duty cycle is low. A
switch can be install ed that
will allow you to bypass the
fan in its low-speed mode.
This will save battery power,
elim inate unnecessary fan
noise, and prolong fan life.

To provide a switch selec­
t ion of fan operation on
transmit but st i ll leave the
emergency mode of fan op-

eration on overheat, simply
lift one end of resistor R24
on the power-amplifier board
and insert an SPST switch in
series. A common mini-tog­
gle switch w ill f it perfectly
in the hole left in the rear­
chass is panel if J5 (the mem­
ory backup jack) is removed.
(This jack is not used any­
way if you have done the
Auto Memory Hold modif i­
cat ion in th is artic le.) M y
new sw itch is labeled " Fan
Normal/QRP."

A ll of the modif ications
described in this art icl e have
been in my 730 for at least
one year now, with abso­
lutel y no ill effec ts ob­
served. [ feel that they have
signif icant ly enhanced the
capabilities of my mobi le
and CW operat ions. I hope
you will f ind some of them
to be usefu l improvements
to your ow n 730 operations.
Perhaps they wi ll even help
you get a step or two closer
to having your own ulti­
mately perfect rig for your
ow n style of operation .•
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MO'" BANDS LENGTH PRICE

AS · 160 160, 80, 40, 20 MEn:RS 137 Ft, $129,00
AXS- 160 160.30 METE RS %H 0<> 00
AS - 80 80. 40. 20 MEn:RS 78 Ft 0<>00
AXS - 80 80.40, 15 METERS M H 99,00
AS - 40 40. 20. 15. 10 METt RS 40 Ft 12900
AS - 20 20. 15, 10 METE RS 23Ft 0<>00

• Direct feed with 52 OHM Coax
• 1 KW CW, 2 KW P,E,P sse
• 50-239 Termination

ALL OOR PRODUCTS MADE IN U SA.

~ BAltKER a WILLIAMSON
~ QuatrtyCommunication Products$ince 1932

[~1 AI veer Distributors. Write Of Call "'!l!!!'
~ 10 Canal Street, Br isto l. PA 19007 t..

(215) 788·5581

Barker & Willia mson offers six new multiband trapped
dipoles made to fit In less space than convent ional anten­
nas You may not have room tor that dream antenna farm,
but no longer need lim it your operating to one or two
bonos. These new antennas provide low SWR an every
bond making a g ree t comoomontortoccvs solid state rigs
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• 100% SOLID STATE !
• NO CONTROL LEADS !
• LIGHT WEIGHT!
• HIGH EFFICIENCY!
" 200 TO 2KW. P.E.P. !
" LONG WIRE!
" MILITARY !
" AVIONICS!

_MAlCOM"
~, ''':' : .~

ONE ANTENNA.3 TO 70 MHZ.
VSWR 1.5:1 OR LESS

• •,-------.

"'G" SUllll .UTO"U U;un"". " .TC"U

200 .UTI P.l.P.

• 3 .. .. ""I.

* MADE IN AMERICA, BY AMERICANS. *
Over 2,000 Satisfied Users

UNEXCELLED FOR "FREQUENCY HOPPING"

• NO MOVING PARTS !
• 5 YEAR WARRANTY !
• INSTANT MATCHING!
" 50 OHM INPUT !
" LOW NOISE !
• DIPOLE !
• MARINE!
• AMATEUR !

"NEW R.F. GROUNDLESS LONG WIRE MODELS
NOW AVAILABLE"

CONTACT

MAGNUM DISTRIBUTORS INC.

-1-..-...-JI...-
~~'>MA)C.COM ' -:->:
~ I "CO Il P O Il AT £D t

AUTOMATIC
ANTENNA MATCHER

1831 South Dixie Highway. Pompano Beach, Florida 33060
, ,. 305-785-2002· Telex 514365 (English FTLl

•••.•••.••. • .•.•.•.•.••.••.s .•.. 9. •• ••• • •••.•• •••• 9 .7••••••••••••••
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SPECTRUM
Export Orders Welcomed

N_ "Sh.lI rp" Appearance_ Brushed Alummum Panel

• SC200X Controller & Interface
Boards also available.

1055 W. GERMANTOWN PK.• DEPT 51

STANDARD FEATURES:
• Autopatch/Reverse Patch, WIO & 1 Inhibi t • Automatic CW 10 & 10 Command
• Dia l Pulse Converter • Remote Programming of 3 Timers for 2 different timing
• Autodialer cycles, or No Time Out
• Phone line & "over the atr" command modes. Virtually • Microprocessor Memory 'Battery Backup'

all functions may be turned on/o ff remotely. • Autopatch AGC for cons tant levels
• Touch Tone Control o f 'Timeout', 'Hang Time', Patch • local Status Indication via 12 Function panel LED Display

Timeout , TX Inhibit/Reset , Pat ch & Reverse Patch • Front Panel Touchtone Pad for Local Cont ro l & Phone
Inh ibit/Reset, P.L OnlOff IN/optional P.L board), etc. line access.

• Up to 6 Auxillary Functions. More w ith TIC300. • Full Panel Meterlng: Revr. & Xmtr. functions plus Voltages &
• Full 16 Digit Decoding with Crystal Cont rolled Decoder Ie Currents
• Touch Tone Mute • New·lmproved: RCVR.,UHF Xmtr., Power Supply!
• UniQue Cou rt esy tone • 30-75 Watt VHF & UHF Models
• " Kerchunk KJller" • 1()().150 Watt Final Amps Available
• Timeout Warning Tones

It's time to replace your old Repeater or
Install that new system!

The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum
Hi Tech Repeater Line. It combines the latest state of the art digi tal techniques with the
best of Spectrum's highly refined RF technology to yield " The Ultimate Repeater" ! Operat ing
convenience and flexibility are emphasized without sac rif icing traditional Spectrum rel iabili ty
and ruggedness. Go with the wo rld leader in Amateur Repeaters ! Call or write today for
detai ls . Sold Factory Direct or th rough Export Reps. only. (Other Delu xe & Basic Repeaters
A/so Available.)

APPLICATIONS •
• Ideal for low power • Compact, Rugged

~..,~ local use . self Contained )
~.PortableiMObi le at the . 10W UH F. Built-in Duplexer

scene of an Emergency • 15W VHF External Dpxr.
• Increase coverage at parades . Optional Autopatch & P.L.
or other Public Service events . AC or 12 VDC Input
• "Mountaintopping" "'-===..
with battery pack W£,Uff
. Full Duplex ComputerlData Links //Ii. {f
• Export Rural Telephone - -
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~ IMPROVED SCT410B

TRANSMITIER ASSY.

SCT110 VHF Xmtr/Exclter Board

SCT110 Transmitter Assembly
" SCTIIO mounted In shielded hovsing
IISa me as used on SRC1000
" Comple te ly aS8mbld. wlF,T. ca ps. 50239 COnn.
" 10, 30, or 75 WI. unit

11 10 Wis. Outpul 100% Duly Cyclel
II Infinite VSWR p'ool
IIT' ue FM 1o , e xc. audio quality
ll Qes lgned specil ically lor conllnuous rptr service.

Very 10... in •·...hlte noise"
. Sp urlous ,70 dB. Harmonics _ 60 dB
S Wilh ,0005% xlal.
88,1,·30 3() WI. Amp bo",d " Heal Sink,

3 sec. L.P. Fille, & 'el. pwr. senSO'. 8A75 15
WI. unit a lso available.

SCT 4106 UHF Transmitter Bd. or Assy.
8 S,mila r 10 SC T11 0. 10 Wts , nom,

_Now includes "on board" propor·
tional Xtal OscJOven circuitry for very
high stability!

8 8A·40 40W, UHF AM P 80. & HEAT SINK.

nC300 TOUCH TONE CONTROLLER
• High perfo,mance. sups' .ersatlle design

• Uses new high quality Xtal Controlled
Decoder Ie , wlhigh immunity 10 lalsing

• Decodes all 16 digits
• 3 ONIOFF runcucos per Main Card. Easily

expandable 10 any no. Of functions wi Expan·
stoo Cards.

• Field Programmable via plug-in Coded Cards
• Latched or pulsed outputs ; many unique

3-<11gl1codes available. Not basically 1-<1lgll as
with competitive units,

• Transistor SWitch outputs can directly trigger
solid state circuitry or relays, etc. for any
type of control function.

• Interfaceable to Auxiliary Equipment
• Low Power Consumption CMOS Technology.

5VDC lnput.Gold-plated connectors .

0 -

Fl -6

~91
SCR 500 VHF/UHF
LINK/CONTROL RCVR.

• SCR200A or SCR450A 'aCK mou nled
• Available with 0' withoul melers and

powe' supply

\

: " - ,, !....

FL ·6 Rcvr. Front·End Preselector

• (; Hi Q Reso"ators wilh la-Noise T,a..sl.tor Amp {2M Of 220
MHz),

• Prodlve . lremendoo. '.jedlan 01 "out--ol-ba r>d" . llInllls wI
0 ...1 the u.....1 lon l Can etten be used instead of la,ge
e xpens i. e ca vlly liIte's

• extremely helpful a t s ile s wllh many nea'by VHF t'a"sml.
te ,s 10 "nner-cut'' these oUI"Of-band s ig"a ls

.4 Input AF Mixe, & Local Mic. amp,
• PROMmemory-250 bitslchannel.
• Up to 4 dille'ent 10 cha"neIS!
• Ma ny otrer Ieetueee. Factory p,og rammed.

CTC100 Rptr. COR Timer/Control Bd .
ll Comple le sohel Slate con trol lo r ' Pl r COR. "Ha ng'"

T,mer . '"TimorOuf' T,mer . TX Shutdo...n/Reset. elC
II Inc tudes InpulS & Outputs fo r panel controts & ta mps

Repeater Tone & Control Bds.

Fo.- SC R10000'4000 .. CTC100iID250 only

• TMR·l ··K. rc hu n kar Kill.'" 0.- " Tim. Ou t Wlfn lnll
Ton8" ed,

• TRA·l "Court..y Ton" 8_pII" · 8 081'd

• PS M·l Po..." , Supply Mod Kil ,ep laces O"rllng lOfl
0-55 1,,,n5i5to.-.

• Imp-roved! Now includes ·'a ud io mule" CRT c i,cuII" nd
"emergency power" I.d. opliOfl.

¢
~ID250A CW ID & Audio Mixer Board

These are professional "Commercial Grade" Units-Designed for Extreme
Environments ( - 30 to 60° C.)

All Equipment Assembled & Tested. For 10M, 2M, 220 MHz, & 450 MHz

New FL·4 UHF
Helical Resonators

• The Best device available 10 protecl AulopalCh
equlpmenllrom Ilghl"lr>g damge. $17.00 + SlH,

Lightning Arrester For SCAP

• Gas Discharge Tube shunts phone line
surges to g round

• Hand les up to 40.(((1 Amps!

VHF & UHF Receiver Boards
SCR200A·VHF SCR450A·UHF
10t,IIy Adv.ncl'Cl' Del/g" '
8 POle Front End F lU . .. w id " dynamic

range -reduces ovt"'oad, spullays Reap . &
Inlll.mOO.

Sans. 1125 ~Vll2dB SINAD typo
S.I, -6<1 8 iii :l 6~ KHz. -l 3OdB iii :t 30KHZ. IB
Pole Crys ta l .. "Pole Ceramic Fit"
'S Mete, ', Discriminator & Deviation Ml f. Outputs !

Ext. lIud,o QUll llty' Fast sque lch ' wlO0005%
Cryst al ("'Sup,,, Sharp" If Fit,. etso IVIII.!

)MPlETE SHIELDED RCVR. ASSY.

Complete Receiver Assemblies
, Rev._8 d , mount,d In shielded housing.
'CompleUtl y nmble! & tes ted, wIF.T caps,
50239 conn

Aa ..l ed In t"- SCR1000. Rudy to drop Into your
• Yltam!
UHF Revf. Assy. Now Available wlSuper
Sharp FL4 Helical Resonators. Greally
reduces 1M & "out 01 band" jnterterence!

I PfQy ,dll' 1111 beerc lIulopaleh lu"el '0'"

I Secu'e 3 Digit Acce..: 1 Au. oe.ou lu"CI,o" .
Aud iO AGC: Bu ilH " limers ; e tc Be aUI"ul Audio '

100Ilnhlbil bd . also ' .l1lll1ble
,W,lleic llll lo , del.ll• • nd . dalll shlllll

RPCM Board
• Used ",ISCAP boa'ello prOY'ele " Re ve rse Patch"

anel lanel t .ee Co" tro' or Repe a te r
, tne tud... ta nd Ion.. "an . w.. "ng CHC U, lr y

Call , or
Write for
Data SheetsCORP.COIttItfIJNICATIONS

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! ..... 68

Norristown . PA 19403 • 12 151631 ·1710
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FIRST WITH US, c:111::::.11I~I-===--==-.=::J
THEN THE WORLD!
Better communications start with your subscription

to Amateur Radio's Technical Journal
----------------------------------------------

YESI Start my no-risk subscription today and send me 12 issues
of 73 for $19.97. I'll save 33% off the newsstand price!
o CHECK/MO 0 Bill Me

Name _

Address, _
C ity State' Zip _

c.!\oolo Ii M""io; $21 .97, I ym only, US fund> drawn on US bank.
Fam.gn Su"o<~ 5J9.97 , 1 yea' only, US fund. du wn on US bonk.
Fam.gn airmail, pIeue il'qJjf~ , 1'1<... . 11ow 6-B w.... for ddivny. 7..' !:) Amateur Radio's Technical Journal !:ll

.;;J PO Box 931, Farmingdale, NY 11737 ~
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CALL LONG DISTANCE ON 2 METERS

TRS80* RTTY/CW
• RO M- 1I6 EI"==",~ ' TRADEMARK
• RTTY/CW :I ~ Of TANDY CORP.

FLEStlER CORP. • PO. BOX 976 • TOPEKA, KS • 66601
(9131 23«1198 ....301

7 MIlliON TUBES
FREE CATALOG

Include-; all Current ODsoIelt . An
nqce Hard To f mc flece, v, "II_
Broackasl , InOusllloll. Radoo'TV
~ LOWEST f'lI!CU . '-laror
&ands , In SlOC ~

UNITY Ele<:tronicl Dept. 5
P.O. Bo~ 213, Eliutlelll. HJ 01206
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Model 875
Kit $109.95
Wired & Tested $129 .95

OUf products are backed by prompt fac­
tory service and technical assistance. To
become familiar with our other fine pro­

ducts in the amateur radio
market, call Of write for our
free prcccct and small parts
catalog.

Only 10 warts drive will deliver 75 watts
of RF power on 2M SSB, FM. or CWoIt is
biased Class AB for linear operation. The
current drain is 8-9 amps at
13.6 vee. It comes in a we ll
constructed, rugged case
with an oversized heal sink
to keep it cool. It has a sen­
sitive C.O. A. ci rc ui t ry,
reliable 80-239 AF connec­
tors, and an ampli fi er
INIOUT switch. The max­
imum power input is 15

watts. r:.Y:.'!'ICommunication
y~ ~ConceptsInc.

" :
~
, Finilly, AHighly Deloiled ond Ace_rite Nltionll Sconner Mon_11 ,· .~•
! M 0 NIT0 R ~:~:: ::,I~~~"~g::::V'lt;l:n ~
~ N, tionl l Parh/ftruts / Mnll1nll .1
" Slit. Tnn.portlllIll/Higllwl,
~ Campll" hllrtlinmlflllnduSlry ~· A MERIC A 'j,.•"'M.'" ,,,.,,,.,,.. ,
[ HIli C.D.lEmerg.llCy NIlS ~
;; :
" N.w. Melli. / Trl lll , Coplin "
i The C o m m u n ications/Travel Guide WUlhlr. Trmltr. Inl. he. ~

.."
.~ S,urt. T••m•. RI~ Trlckl .~"""'..,_ _" ",tt..", ,,, _,,,,,,,..,,..,,,,, ,,_,..

Amulllm. nl Plrh • CUino. :
• •
§ TuurtlllCultur.1 Anr"lIonl ~
[ ON E EASY TO US E VOLUME ~

•~ INTERSTATE ROAO MAPS· MON ITORING LAWS Gr••t for the roed ~
;; AM/FM RADIO . EMERGENCY PHONE NUMBER S ~

;; MAJO R M ETRO AREA COVERAGE .nd for the home. ;;
;; =" :
;; "
" =;; :

• .§•" ~•;; ;;

~ Stlld $14.95 + po.uge and hlndl illg to: 5MB Publishing ...319 ~
~ $1.25 (book rate) or 52.75 (1st clln ) P,O. Box 244 ST §'

~ iliA Residellts plen e add 5'\ u ln u. Natick, MA 01760 ~
" =;; §

$21.95 $3.05 $25.00D U .S. calloook

O rder Iram you r dealer o r d irec t ly fro m the
PubU$her . Fo.elgn resrc ents add $4.55 l or
Shipping. Ullnol. r l!$l denU ad d 6 % $,)le$ til< .

cForelgn cauecc« 20.95 3.05 24 .00

O rder b ot h Oook$ I t the same time f or
$4 5 .0 0 Including $h ipping w it h in the USA.

Keep your 1985 Callbooks up to date.
T he U.S. I nd Foreign Supplement$ contatn
all I ctivlty l or t he p revl0u$ three months
Including new licenses. A va ilab le ' rom the
puOIl$her In $eU of t hree (MarCh 1, June I ,
and septem be r I) f or o n ly $15.00 pe r set
IncluOl n g shi p p ing . Specify U.S . o r Foreign
Supp lemen t$ w hen o rd eri ng. ill i n o i s res­
tcents add 6% sates tax . O ffer voi d afte r
N o vem oer 1 ,1 9 8 5 .

RADIO AM:;E: IIbD D k INC. ..61

:t Dept . B
925 Sh erwood o r., Box 2 47
Lake Blull, I L 60044, USA

Tel ' (312) 2 34-6600

NEW!
Special North
American Edition

AS an adCMd bonus, the 1985 U.S. Cltlbook
arso IIsU the ImateUr$ In Clnada an d Mel<lcol
You ge t the complete and accurate U _S.
llstlng $ (prepared Oy our own edito rial $taff),
all t he usual uc-to-cate c eneecx eneets and
ta mes, PLUS Can ada an d Mel<lco . Now that's
rea l value!

O f cou rse, Can adian and M exican am ateurs
are arsc listed In t he 19 8 5 Fore ign canecc«.
D on 't delay! The great new 19 8 5 CllIlOOOk$
were pUb lish ed December 1 , 1984.

Order your copies now!

The best just got better !

_......_-,, 11

PAC/N ET SYSTEM $240.00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPRQM s
person alized lor each pu rc haser. Be­
Quires only single 8· 10 vol t V, amp power.
1 year guarantee 0 1 naro wa-ersc tt­
ware/AX.25 standard RS232 serial ASCII
at any user ba ud rate.RS232 HOLC lor 202
modem used lor AF SK or direct to RF
equipment l or FSK.

Custom Systems Custom Programming

BILL ASHBY
_AND SON""

K2TKN-KA20EO 201-858-3087
BOX 332 PLUCKEMIN N.J. 0797B

PAC/NET board only $80.00
AssembledlTest ed. NoICs.90daywarranty
Package 01 all ICs except 2·2716
EPROMs sao.OO

•
\Ja,ll
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAO approved digital
lormal STANDARD used on amateur pack.
et radio networks.
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VIC RAMification: Part I
Here's how to turn 3 ICs and half an hour

into 24K of extra VIC-20 tnemotv.

Gary P. erefm;
1Z Bailey 51r~

f m boro MA OlOJ.S

Ext ra memory for a VIC·
20 is a ni ce luxu ry. par­

ticularly when you have
just finished editing a pro­
gram but find that there
are not quite enough mem­
o ry loc a ti o ns for those
DIM statements. This hap­
pened to me recen tly whi le
pre paring a VIC-20 Basic
progra m to de sign vagi an­
tennas, The solution is, natu­
ra lly, more memory , But
how? This article wi ll show

you how to complete ly fill
the three 8K blocks of a llo­
cated RAM for the VIC20
using only 3 1( 5, 3 capaci­
tors, a mother board. and
some w ire. Your construc­
t ion effort wi ll be w orth it
when your v ideo m onitor.
afte r p o w er-up , reads :
" 28159 BYTES FREE."

The VIC-20 Programmer's
Reference Guide' explains
the memory m ap for the
VIC-20. so I wil l not go into
detail about it. However,
the VIC does have two
areas in wh ich to add ad di­
t iona l memory: a 3K space

from addresses $0400 to
$OFFF and a 24K se c t io n
f ro m addresses $2()(x) to
S7FFF. When th e 24K ex­
pansion a rea is used, Bas ic
cannot re side in the sma ll­
e r 3K a rea . The memory ex­
pansion proje c t in this a rt i­
cle is de signe d to fi ll the
la rger 24K a rea .

The 24K area is composed
o f thre e con tig uous BK
blocks. Bl ock #1 re side s in
locations $2000 to $3FFF,
block #2 re sides in locat io ns
$4000 to $SFFF, and block

#3 is located in memo ry at
$6000 to $7FFF. Fill ing these
locations gives the Basic
programmer an additional
24K of usable Basic on tou
of t he facto ry-in stalled
memo ry of the VIC-20 ,
wh ich is SK bytes, When the
24K memo ry is insta ll ed, the
VIC's ke rne l program re­
adjusts locations of various
housekee p ing routine s, suc h
as the screen buffer, so that
a la rge cont iguous area of
ava ilable RAM is dedicated
to the program mer,

Photo A. Top VIeW of the completed memory-expanslOn
board.
18 73 Magazine · January, 1985

Photo B. Underneath the memory board. Point-to-point sol­
dering was used in lieu of wire-wrapping



Fig. 1. Schematic of 24K RAM circuit.
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chose the latter option. This
le aves the inverted c hip-se­
lect line, pin 20, of eac h
HM6264 to be tied individu-

Pin 26 is used if one de­
si res a power-down opera­
tion . If not, p in 26 shou ld be
t ied high to + 5 volts. I
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each HM6264. Pin 20 is the
inverted c hip se lect and pin
26 is the non- inverted chi p
se lect.

Board Design

Any memory expansion
for the VIC must be done via
the 22/44-pin expansion po rt
at the right rear of the key­
board case. Th is co nnecto r
is an industry standard card­
edge co nne ct io n, so locat­
ing a mother board is no
problem. I chose the Rad io
Shack 276-154A board. This
is a 3-voltage-source plug-in
board with a 22/24-p in card­
edge connector.

The next ste p was the se­
lect io n of the actual ICs to
be used for the memory. I
had previously bu ilt a 3K ex­
pander using 2114 RAM
chips. These RAM chips a re
4K-bit devices arranged as
1K of half bytes or nibbles .
Each 1K byte of memory re­
quires a pai r of 2114s. It was
a lot of point-to-point wiring
for that 3K board Granted,
it was fun and only took 3
hours to bu ild, but a 24K
RAM board constructed o ut
of 2114s would need 48 ICs'
So I decided to loo k around
a t a vailable high-density
sta tic RAM c hips. I found
that Hitachi makes a 64K-bit
device (HM6264) arranged
as BK by 8 bytes. Perfect ! All
that is required is 3 of these
beauties and my VIC would
be fu lly popu lated with
memory.

Fig. 1 shows the schemat­
ic for the 24K-byte RAM
board that plugs directly in­
to the expansion port. Using
the HM6264 RAMs makes
the interfacing to the port
simple, since no additional
bu s buffering is req uired .
That's due to the on-ch ip tri­
state buffers and the fact
that each ch ip can be se lect­
ed by lines already available
at the VIC's port without
decoding logic. Eac h chip
draws only 40 mil liamps,
which is no problem fo r the
VIC's built-in power supply.

The circuit is fairly straight­
fo rwa rd . Each HM6264 IC
has the address, data, and
write-enable lines tied in
parallel. Only the chip-se­
lect lines are un iq uely con­
nected to the ca rd-edge con­
nector. Note that there are
two c hip-se le c t lines o n



Program listing. Memory diagnostic routine,

Parts List

3 HM6264P (150-, 120-, or toe-nanosecond access time), Jame­
co Electronics, 1355 Shoreway Road, Belmont CA 94002.

3 u.et-mrcrctarao, SO-WV dc ceramic capacitor, Radio Shack
272-1065,

1 Plug-in vectortoeroe with 22144·pin connector, Radio
Shack 27&154A.

~~~~~~~~~:~:::::::::::I I
.aCO~f"J. L .. N • ~ STUVw"l

( REAR VIEwl

Pin # Type Pin # T,pe Pin # T,pe

1 GNO 16 AAM3 K CA7
2 COO 17 VAMI L CA8
3 COl 18 CAMI M CA9, CO2 19 IRQ N CA1Q
S CD3 20 NC P CAl'
6 CD' 21 +SV R CA12
7 CDS 22 GNO S CA13
8 COB A GNO T 11D2
9 C07 B CAO U 1/03

10 BlKl C CAl V S02
11 BLK2 0 CA2 W NMI
12 BLK3 E CA3 X RESET
13 BLK5 F CA' Y NC
14 RAM1 H CAS Z GNO
lS RAM2 J CA6

Fig. 2. Memory-expansion port

10 REM : 24 K MEMOR Y DI AG~OSTIC ROUT I~E

2 0 REM : G, P. BREFINI J UNE 1984
30 PRIN T "0"
40 PRI NT " I NPUT ST ART AD DRESS IN "; " DECI MAL?" : INPUT Al
50 PRI NT " ": PR I ~T " fI; PUT END ADDRESS IN "
6 0 PRI H " DECI MAL?": I~PUT A2
70 FO R I_AI TO A2
80 PRINT "P OKIN G AT MEMORY ADD# "; " ": 1
90 POKE 1, 0
100 n XT I
lID PRI NT " » » » END POKE « «<c"
120 SUM _O ,O
13 0 FOR I _A I 1'0 A2
14 0 PRI~T " PEEK I NG AT MEMORY AD D# " ; " " ; 1
\ ~ O SUM _S UM +PEE K(I)
16 0 IF SUM <> 0 THEN 240
17 0 NEXT I
11'0 PR ] NT " CHECK SU H_" ;SU M
19 0 PRINT " "
200 PR lN T " CH ECKED"; Al-A 1 ;" BYTES"
210 PRINT "OUT OF :"
220 PRI NT " BYT ES FR EE ": FRE (O)
230 (;OTO 260
240 PRIN T " ERR OR AT LOCAT ION # "; 1
250 PRI NT " >»> CH ECK SU M ERROR ccc "
26 0 END

zeros, then PEEKing and
forming an all-zero check­
sum if the memory is oper­
at in g correc t ly. It takes
about a half-hour to check
all 24K locations. You could
just check a few sub-blocks
over the 24K range if you are
in a hurry.

The hardest task in build-­
ing this board was in orient­
ing the connections of the
address lines and data lines
on the board to the VI C's ex­
pansion-port signals. In addi­
tion , the HM6264 is a rela­
tively new stat ic RAM chip,
and it is not as available as is
the 2114. But aswe all know,
this situat ion will im prove as
time goes by. I have listed
some suggested part sources
along with a parts list at the
end of this article.

Building this 24K RAM
board will be a rewarding ex­
perience, especially when
you need that extra memo-­
ry ! Good luck..
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POKE $FFFF at several loca­
tions between $2000 and
$7FFF. A PEEK at these same
locat ions should return an
$FFFF. If not, check your
wiring for poor connect ions
or shorts. It is also a good
idea to use some emery
doth or very fine sandpaper
(an ink eraser will do) on the
tabs at the card--edge con­
nector of your board. Re­
member to clean the card­
edge contacts with a sol­
vent, such as video or audio
recording-head cleaner, to
avoid foreign deposits that
might jam the VIC' s expan­
sion slot.

I have included a listing
of a very simple memory di­
agnostic rout ine (see pro­
gram listing) which you can
use to check your new 24K
of RAM by POKEing and
PEEKing into all or some of
these locat ions. This pro­
gram resides in the lower SK
of the factory-installed RAM
of the VIC. If you let A1
equal 8192 (decimal) and A2
equal 32767 (decimal), then
the routine checks all 24K
locat ions by POKEing all

sion port. The card-edge
connections on the same
side as the ICs (as in Photo A)
are the vrc expansion-port
pins 22 to 1, going left to
right. If you flip the board
over, keeping the card-edge
connector closest to you (as
in Photo B). the card-edge
connectors run A to Z, going
from left to right.

Fig. 2 is from the V/C-20
Programmer 's Reference
Guide and is a view of the
actual 22/44-pin expansion
slot from the back of the
VIC. You should study Fig. 2
so that incorrect wiring of
the board does not occur.

Board Testing

The final step is the test­
ing of the RAM board. A
large Bas ic program that
successfully loads in to
memory is a good check
that you wired the board
correctly. You may not have
developed such a large pro-­
gram work ing with only the
SK RAM installed at the fac­
tory . Instead, you may

ally to the * BLK1 , *BLK2,
and * BlK3 signal lines of
the VIC expansion port.
{Note: the "*,, preceding
BlK1 , BLK2 . and BlK3
means the complement of
BlK1 , BLK2, BLK3 ,J I also
tied the normally-inverted­
output enables (*OE) to
ground for sim plic ity . Each
RAM is mounted in its own
28-pin socket with a Dt-mi­
crofarad bypass capacitor
tied to ground at pin 28 of
each Ie to eliminate any
possible glitches.

Photos A and B illustrate
that I like to so lde r rather
than wire-wrap. My reason is
that I do not ow n wire-wrap
tools, but have a soldering
iron, solder, hookup wire,
and patience. Plus, for me,
soldering is a kind of thera­
py which gives me time to
pay attention to the connec­
tion I am making.

In Photo A you can see
that I ran the address lines
between the ICs at the top
of the board and the data
Jines at the mid-portion. The
data lines from the ICs were
run on the top side (same
side as rCs) along with the 3
chip-select lines. The ad­
dress lines were run on the
bottom side to the card
edge.

It is important to study
the sense of how the board
plugs into the VIC' s expan­

20 73 Magazine. January, 1985
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advanced -",
computer
controls, inc. 10816 Northridge Square • CUper1I1"lO. CA 95014

ShackMaster'" puts your home station in the palm of
your hand, Whether portable, mobile, around the yard
or around town you'll be linked through your handheld
tayou r high performance equipment at home. Even call
home from any TQUCh-Tone phone and operate.
Scan the bands, change modes, select antennas, turn
gear on and off - all from your Touch-Tone keypad.
Check Into nels, work skeds, ragchew and OX without
being tied down to the shack,

aee

Exchange electronic mailbox messages with your
family -like " I'll be late", or "A ll is OK" . Or talk with your
family directly through ShackPalch"" , withyou inremote
control of your home station. Report traffic accidents or
disabled motorists through your home phone while
mobile or portable with Persona/Patch':'

All the powerof your home station(and more) really can
follow you anywhere . . . to find out more about
ShackMaster'" just write, send us your OSL, or call and
talk With us at 408-749-8330 .

(408) 749-8330
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VIC RAMification: Part II
W6LOB fills the 3K gap of Part I

with a quick piggyback RAM expansion,

pansion connector or inside
to the video interface can-­
t ro ller (6560), t he V IAs
(6522s) for keyboard, cas­
sette, and other I/O , the on­
board RAM, the character­
generator ROM. and color
memory. Note that the soft­
ware ROMs are considered
to be outside the V IC-20.
The def inition of inside is:
Those devices which must
be shared by the 6502 and
the 6560 are " inside," those
dev ices which concern on ly
th e 6502 are " outside."

The inside devices are iso­
lated from the outside de­
vices by th ree-state octal
bus transceivers (74lS245s).
The 6560 is a DMA (direct
memory access) device. It
must get at screen memory,
color memory, and charac­
ter memory while th e 6502 is
between clock cycles. The
operation of the 6560 must
not affect any expansion de­
vice. Similarly, any access
the 6502 makes to an exter­
nal device must not affect
internal devices. In addition,
the 6502 must be able to ac­
cess intern al devices (RAM ,
charac ter memory , color
memory) w ithout causing
bus co nte nt ion, a f ancy
label for a data traffic jam .
The bus transceiver is con­
tro lled by a 1 3~ i nput NAND
gate (74lS133). When the
6502 looks for external de­
vices, address decoding de­
livers a low signal on one of

rc
P'L01

L_ -' L'GHT
CABLE

RAM chips. The chip-select
signals for RAM1, RAM 2,
and RAM 3 are rero u ted
f rom the expansion connec­
tor to the piggybacked RAM
chips . These same c bip-se­
lect signals are disconnect­
ed f rom the internal bus­
con trol gate; the inputs left
open are then tied high to
plus f ive vol ts.

Theory of Operation

Expansion of the V rC-20 is
external to the V IC-20. The
microprocessor (6502) chip
looks either ou tside to what­
ever is plugged into th e ex-

IU C _'

'1< _ AfOOt
• v,c C ~...
, ~ ~(R( ,
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0
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• • • • •

,
,

,
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your VIC-20 internally _
By adding 3072 bytes of

s tat ic RAM inside t he
VI C·20, we enlarge the "un­
expanded" VIC, we provide
additional memory accessi­
ble by the video interface
chip {6560l, and we can re­
cover the 3K of RAM lost to
Basic when expansion RAM
is added to blocks one, two,
and three .

Here, in summary form,
are the steps we take to ex­
pand the VrC-20: Six 2114
low-power, 300-nanosecond
static RAM chips are p iggy­
backed on the on-board 2114

, .f.SSE TT l
~,

L_..1._ j
k P'6(;YUC_ HEilE '
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USEA
POAT

••, o 0

000000
L ,or B ()(COOER
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D ~ ~ ' · ' =1.

~ l'I I,

loon r. Cocking ~\6LOB

18811 A~pe!;i DriH"

5a,ar~ CA 95070

H OW would like to see
" 6655 BYTES FREE"

when you power up your un­
expanded VIC-20 ? H ow
would you like another 3072
bytes of Basic when you
have added RAM expansion
cartridges? Or how wou ld
you like another 3K bytes
avai lab le fo r alternate
screens and character sets?
AllIhree of these wishes can
come true if you expand

Fig. 1. Inside the VIC-ZO. Piggyback your new memory only where shown.
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Program listing 1.

Program listing 2.

10 POKE 36869 ,14 4
12 POKE 648 ,4
14 FO R J=2 17 TO 228 : POK E J,1 32: NEXT J
16 FOR J=229 TO 250 : PO KE J, 133: NEXT J
18 POKE 43 ,0 : PO KE 44 , 6 : POKE 1535 , 0
20 CLR :NEW

chip is located in the middle
of the board toward the
fron t edge. Its function is
to "tri-state" the data-bus
transce ive r chips whenever
RAM1. RAM2, RAM3, or
othe r off-boa rd devices are
accessed. Table 1 shows the
connections of the chip-se­
lect signa ls. It would be wise
to ve rify the specif ic ations
presented with a VOM.

5) Cut traces. This step is
taken to stop the VI C from
shutting off the data-bus
t ran sceiver when RAM1 .
RAM2, or RAM3 is accessed.
To cut the traces, you must
first remove the VIC board
from the case bottom. The re
a re eight Phil lips machine
sc rews to remove. The re
also may be a shee t of rf
shield ing taped to the bot­
tom of the board , Remove
this also. The traces which
must be cut are at pins 4. 5,
a nd 6 of the 74lS133 and
pins 14, 15, and 16 at the ex­
pansion connector. Use the
X-acto knife for this task.

Warning: When you turned
the board over. the relative
position of the pins changed.
What was once on the le ft is
now on the right. Be extra
ca refu l you are cutting the
right traces. Also. make two
cuts ve ry c lose together and
pry out the tiny chunk of
coppe r-don't let it get
under a ny of the chips Wet
the end of your little finge r
and remove the scrap from
the board . Now. using a
short piece of stripped wire­
wra p wire . connect 74LS133
pins 4, 5. and 6 to 74LS133
pin 15. This will e nsure that
these three inputs wi ll stay
high (tied to plus five vo lts).
Ve rify these new connec­
tions (a nd disconnections)
with the VOM.

6) Insta ll 2114s. This ste p
takes the most time, We are
go ing to piggyback six new
2114 RAM chips on top of
six of the on-board 2114s,
Whatever you do. do not
use the left-most column of
on-board 2114s for piggy­
backing, This is the lowest
1K block of RAM which is
used by the operating sys­
tem and the 6502 chip itse lf.
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pin 14
pin 15
pin 16

pin 4
pin 5
pin 6

same, but only the 2114 chip
is cove red here. The 2114s
a re located in the lowe r-le ft
corne r of the board . They
occ ur in two rows of five
c ol u m ns. Ea ch co lu m n
makes up one K of random
access memory, so five co l­
umns equal fi ve K.

3) Locate the chip-se lect
gate (74LS138). The 74LS1 38
is located on the row of
chips direct ly a bove the
2114s. in the upper row.
third from the left. This chip
is used as a n address decod­
e r and it provides chip-select
sig na ls (low ) for e ach
1024-byte piece in the first
8192-byte block, which we
could ca ll BLKO. We are in­
terested in the se lec t lines
for RAM1 , RAM2, and RAM3,
These signals trave l to the
expa ns io n co nnec tor and
a lso to the data-bus control
chip. the 74LS133.

4) Locate th e dat a-bu s
contro lle r (74LS133). This

Table 1.

pi n 14
pin 13
pi n 12

Expa nsion
74lS138 74LS133 Connector

RAM1
RAM2
RAM3

RAMTEST

10 PRINT "RA M TEST"
12 A= 1024 : B=4095
14 FOR I=A TO B
16 PV=B5: COSUB 24
l B PV=170: COSUB 24
20 NEXT I
22 PRINT "TEST COMPLETE" : END
24 POKE I ,PV
26 IF PEEK( I ) =PV THEN RETUR N
28 PRI NT "ERR OR AT ADDR . " ;I
30 PRINT "DATA IS " ; PEE K( I)
32 PRINT " SHOULD BE " ;P V
34 RE TURN

Iy added memory. The two
programs, RAMT EST (Pro­
gram listing 1) and SC RMOV
(Program listing 2) should be
keyed in and saved befo re
any hardware modification
is undertaken. The alternate
load-address procedure is ex­
ecuted in direct mode: POK E
43,1, POK E 44,16 POK E
4096,0 : CLR.

Procedure
1) O pen up the VIC The re

a re three Philli ps sc re ws
under the front edge of the
VIC Re move t he se and
gently lift the front. The case
is hinged at the back. Un­
plug the keyboard cable and
the powe r-i ndicator lamp
cord.

2) Locate the 2114s. You
may have a VIC that uses
2K-by-8-bit RAM chips. If so,
you will have to fo llow a dif­
fe rent procedure. The pro­
cedure fo r both types of
RAM chip is esse ntial ly the

the 13 inputs to the 74LS133.
caus ing its output to go
high, wh ich in turn puts the
bus transceive r in a high-im­
peda nce (don' t care) state.
isolatin g the internal de­
vices from the externa l data
bus.

If we a re to add memory
inside, we must a lter the
VIe-20's defin ition of what is
interna l and what is exter­
nal . The defi nitio n as it
stands in an un modified
vrC-20 is: Any device whose
add ress w hen d e code d
causes the 74LS133 to dis­
able the bus tran sce iver is
an external dev ice. RAM1 ,
RAM2. and RAM3 fit this
definition. Our mod ification
will add 3K of RAM as inter­
na l devices connected to
the inside data bus. We
must a lso redefine RAM1.
RAM2. and RAM3 as in ter­
nal dev ices. This means re­
moving these signals from
the expansion connecto r. re­
movi ng t hem fro m t he
74LS133, tying the now emp­
ty inputs high. and connect­
ing the signa ls to the chip se­
lects of our piggybacked
RAM chips.

Materials and Tools

Here is a list of ma teria ls
and tools we will need to
perform our expansion of
the VIC-20:

1) Six low-power. 300-ns
21 14 static RAMS- JDR Mi­
crodevices. 1224 S. Bascom
Avenue, San Jose CA 95128
carries the 2114L-3 at 8 for
$13.45.

2) Wire-wrap wire.
3) Low-powe r so lde ring

iron (30 Watts).
4) Extra-t hi n re s in-core

solder,
5) x-acto'" kn ife with #11

blade.
6) Phill ips sc rewd river (to

open up the VIC).
7) Volt-ohmmeter for con­

tinuity testing.
8) "Third-hand" vise.

In addition to the " ha rd­
ware" items, there is also the
software. We need a RAM
test program, an a lternate
program load-address pro­
ced ure, a nd a program to
move the sc ree n to our new-



This area includes " page stripped end right next to
zero " and the processor the insulation and slip it on
stack in page one . the chip-select pin of the

Use the middle three col- 2114 in the top row. Then,
umns for piggybacking the loop a turn around the chip­
new RAMs. Make sure that select pin of the 2114 direct-
all the pins on the new 2114s ly below in the column, 501-
are parallel. Test fi t them on der the two connections.
the on-board RAMs. The Now solder t he short
new chips should fit snugly stripped-and-tinned end to
without forcing. Now locate pin 14 of the 74LS138. This
the chip select (pin 8) on column is now RAM1. Re-
each of the new 2114s and peat for the next column,
bend it outward unti l it connecting it s chip-select
is paralle l to the circu it l ine to pin 13 of the 74LS138
board, Put each chip into Thi s co l umn becomes
the third-hand vise and light- RAM 2. The last column is
lv tin the inside of each of connected to pin 12 of the
the pins. Place the six new 74LS 138 and becomes
2114s piggyback on the mid- RAM3 . Check the cont inuity
die six on-board RAM chips . of these connections with

l eave som e breathing the VOM Now make a non-
room between the on-board continuity check to ensure
chip and its piggyback part- that the RAM1, RAM2, and
ner. Be sure you have orient- RAM3 select lines are not
ed the new chips correctly. connected to pi ns 4, S, and
Pin 1 on these chips is gener- 6 , re spective ly, of t he
ally indicated by a little dim- 74LS133.
pie on the top of the chip. 8)This completes the
Pin 1 should be at the upper- hardware modificat ions. Be­
left corner. Now, it is time to fore you put your VIC-20
solder on the new chips, back together and plug it in,
Tack-solder each to pins 1 here are some items you
and 10 Pin 10 is diagonally should check very carefu lly:
opposite pin 1. After each First, are there any loose
chip has been tacked on, chunks of solder or bare
briefly touch each pin 's wire lying around on the
junction with the soldering board? Second, are there
iron. Check continuity of pin any solder bridges between
1 of the new chip to pin 1 of pins on the pi ggybacked
an on-board chip without a RAM chips? The third point
piggyback partner. Do this may sound si lly. It isn't. I in­
for each pin with the excep- stalled one of my 2114s
tion of chip-select pi n 8 backward, I found out dur-
Note any pin s showing an ing testing. So, be sure you r
open circuit. Use the t ip of 2114s are all pointing north.
the x-acto knife to gently After your work passes th is
push and hold the pin while visual inspection, reinstall the
applying the soldering iron. board in the case bottom.
Retest whi le applying the 9) Button up t he V IC.
soldering iron . Retest the Tape the shield back. Be
continuity with your YOM sure it is oriented correctly.

7) Prepare the chip-select Fasten the circuit board to
lines which w ill connect the case bottom. Do not get
each column (three of them) the screws for mounting the
to one of the chip-select out- board mixed up with those
puts of the 74LS138. The for fasten ing the case bot­
l ines are made of three- inch tom to the case top (key­
lengths of wire-wrap wire. board). Hinge-in the case top
Strip one inch off one end and connect the keyboard
and 1/8 inch off the other plug on the lef t and the pow­
end . Tin the short end, The er-on light plug on the right.
long end is connected to the For initial testing, you may
chip-select pins, which are want to leave the case top
sticking out of the piggy- free or even off to the side a
backed RAM chips , Make a little. For f inal assembly, fas­
very small loop in the long ten the case top to the bot­
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tom with the three long
screws.

Testing

For th e in iti al " b l ue
smoke" test, keep the ex­
pansion slot empty. Turn on
the VIC. You shou ld see
" 6655 BYTES FREE ," If you
do not, turn off the VIC im­
mediate ly, reread the pro­
cedure, then open up the
VIC again and check out
each step, using the YOM
where necessary, If you re­
ceived the same o ld " 3583
BYTES FREE," then the VIC
is not aware of the RAM that
has been added The chip­
selec t signals for RAM1,
RAM2, and RAM3 may still
be disabling the interna l
data bus. Verify that these
signals are not connected to
the 74LS133 and also that
t he RAM1, RAM2 , and
RAM3 inputs to the 74LS133
are connected to + 5 V.

If you get nothing on your
screen, then perhaps one of
your 21 14s is installed back­
wards. This has happened to
me. I discovered my mistake
by using my finger to see if
any of the piggybacked
chips were hotter than nor­
mal. One of them was very
hot, and that is how I discov­
ered the error. I repl aced the
backwards chip, correcting
the malfunction. I learned
two th ings from my error.
First, it is necessary to check
and double-check work of
th is kind . Second, the VIC-20
is quite sturdy; you don 't
have to be afraid of modify­
ing your VIC.

Assuming that you now
have received the power-up
message of " 6hSS BYTES
FREE:' you shou ld run a
memory test on locations
0400h through 04FFFh. The
RAMTEST program in Pro­
gram listing 1 will serve, al­
though if you have a better
one, use it To test the mem­
ory which you have just add­
ed, execute the alternate
load-address procedure in
direct mode, then load and
run the RAMTEST program.
The RAMTE ST provided ex­
ecutes in approximately six­
ty-f ive seconds. Run the
memory test more than

once. If the test fai ls, the
bad address will be dis­
played on the screen. From
the address you can deter­
mine whether RAM1, RAM 2,
or RAM3 is bad. The display
of the data at the failure
point enables you to locate
the malfunctioning chip.
The failure is probably
caused by an address line or
a data line. Check out the
connections to the ch ip
which caused the memory­
test failure. Also, check the
chip-select line. O nly after
you have verified that all the
co n nec t ion s are sou nd
should you consider replac­
ing the chip.

Moving the Screen

Here is where we recover
the " lost" 3K of memory.
Power down the VIC, plug in
your memory expans ion .
power back up, and note the
" BYTES FRF.E " message, In
my case, it read " 28159
BYTE S FREE ." Now load
and run the SCRMOV pro­
gram (Program l ist ing 2) ,
Clear the screen and exe­
cute ?FRE(O) in di rect mode.
My VIC-20 responded with
31230, which is 3071 bytes
more than the power-up
message. You shou ld see a
co m p arab le inc rease in
avail able memory. This add­
ed memory, unlike a plug-in
3K expansion , may also be
used for alternate sc reens.
One final warning: There are
many programs which do
not run with memory expan­
sron For these progra ms,
you must execute the alter­
nate load-address procedure
before you load and run the
program, •
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LISTEN
LEARN

SEN D

A triad of C·64 cartridges to enhance your Radiobility

Listen 10 RTTYICW w ith the
SWL-Shol'"t Wave Lis te ne r

Microlog's answer for the short
wave lis tene r who doesn 't need
rransmlul ng ca pa b ili ty. The " SW L"
is essent ia lly the receive port ion o f
the AIR-I prog ram in permanent
ROM wit h both demod ul ator s on
boa rd fo r dual tone RTTY and single
tone Morse recep t ion, housed in a
sma ll S" x 2-1/2" x 7/8~ enclosure.
Wi th spea ke r in /out and practice
hand key jacks, it need s no other
co nnec t io n or power sup ply. J ust
plug it in and it 's ready to run, a s
simple a s tha t. Copies a ll speed s of
RTTY baudot , ASCII to 300 ba ud,
and Morsc 10 150 wpm. It has key­
word o r manual keyboa rd co ntro l o f
you r p rin te r and received buffe r
s to rage. Unsh if t o n space, word
wra p a round, rea l time clock, a nd
the fam ous AIR-l s tvlc on sc reen
lun ing ind icators m ean you neve r
ha n .' to ta ke vou r eves off the screen
fo r perfec t 'co py t uning. Surprise
vou r favo r i te SWL with the
~licrolog " SWL" can ridge for the
Commodore 64 . Jus t $64.00 com­
plete. Includ ing connect ing cab le
a nd demo cassette.

... S"" Lis t 01 Advertisers on page 80

Learn ~lorse with the Expert
~lorse Coach
A co m ple te Mo rse code tuto r m a
co nve nie nt p lu g-in ca rtr id ge for
yo u r Commudure " 64". The Morse
Coac h means business. It 's nut a loy
program o r a s im p le ra ndom code
ge ne rat o r. Or igina lly devel o ped
joint ly by Mic rolog a nd severa l gov­
ern me nt a gencies experienced in
~'on;c instruction , it 's the quickest
wa y to ~torse p roficiency. The
method works-you sta rt frum abso­
lutely no knowledge of Morse. prog­
ress through the alphanumeric sym­
bols, and o n to an)' speed desired.
The "alp ha bet" part of the program
in t roduces new c haracters and p lots
the progress on a ba r-chart. The
speed/tes t sect ion correlates the
inpu t , ana lyzes mis takes a nd pro­
vides a p ri nto u t o f the analysis/test
results on you r Commodore p rinter.
As a bonus, it al so boosts typi ng
skill . Every cl ub involved in a ma­
tCU I' radi o in struction sho u ld han'
at lea st one Mo rse coach to use a s a
" loaner". Let 's gel the " VEX" pro­
g ra m off 10 a [lying s ta rt with the
~l ic rolog ~torse coach at $49.95.

M'CROLOG
INNOVATORS IN DIGITAt COMMUNICATIO N

Send en' by Keyboard wtth the
CW·) Transmitter ~lodule

Why b uy a memory kcyc r when for
$49.95 you can have a ca rt r idge for
your C-64 with a ll the CW transmi t
and m emo ry cupability o f the AI Rcl!
Per manent ROM prog ram and t ran s­
m ittel' key ing circu its gin.' you per­
feet Mo rse up 10 149 wpm . \Vill key
tube type a nd so lid s ta te r igs. Huge
28000 cha rac te r text buffer with
sp li t screen d isplay for cor rectmg
pre t ra nsmi t text . E ight p rogram ma­
ble chain memories o f 512 cha rac­
te rs each . and two TD memorie s p ro­
vide easy <:011 1t.'s1 o r rag-chew 0 p t.'r a ­
lion. Top line display shows trans­
m it speed a nd real-ti me t ransm it ­
tabl e clock. word/line mode and
normal c harac ter mode for effort­
less ope rat ion . For learn ing, a ra n­
dom code generato r and paced (lung
spac ing) output s a re a va ilabl e un
command. The di rect o ut p ut to a
p rin te r m ak e s a g reat "let te r
writer" too.

Origina l AIR-I. $ 199.00 (wi th Am tor,
$279.(0). AIRDlSK, $39 .95. AIRDISK
cartr id ge $59.95. Mic rolog Corpora­
tion , 18713 Mooney Drive . Gaither's­
burg, ~tD 20879 Tel : 30 1 258·8400

73 Magazine. January. 1985 25



Transistors: A Biased Approach
In Part II, we evaluate base current and ga in and use

this information to design a working transistor c ircu it.

G~OUNO

Bob Myers KCOnV

413 Edgewood Drive
Love/and CO 80537

Fig. 1. An NPN transistor in a biasing network. Base, collec­
tor, and emitter currents (lb, tc. and Ie, respectively) are ind~

cared by arrows. Vol tages at the base (Vb), across the collec­
tor res istor (Vrc), the emitter resistor (Vre), and from collector
to emitter (Vee) are also indicated.
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base and collector curre nts.
So, it the co llector curre nt is
beta times the base c urrent,
the emitter current must be
" beta + 1" times the base
curre nt Knowing the emit­
ter c urre nt (and the drop
ac ross the emitter resistor)
won't do a th ing for us as fa r
as getting the collec tor volt­
age and current unless we
know beta .

Well, that seems like a
sim ple e no ugh prob lem. All
we have to do is look at the
spec sheet for the transistor
we' re using. plug the num­
ber fo r beta into our ca lcula­
tions, a nd we're done . Well,
right now I'm looking at a
spec sheet tor the eve r-pop­
ular 2N2222A, a typical gen­
e ral-pu rpose sma ll-signa l
transistor. The beta tor th is
part can be anvwhere trom
100 to 3OO-a 3-tp-1 range!
And no t only could you ex­
pect a variatio n from part to
part, but the beta at a given
part will c ha nge with te m­
perature, frequency, and a
number of othe r condit ions
including, of a ll things, col­
lector current ! We're no t go­
ing to be able to simply plug
a number in a nd go-we
don't know the number.

l et's look again at the
bas ic NPN transistor in a
biasing network, jus t like we
started the last time (Fig. 1).
The a rrows in this dia gram
represent the c ur ren ts in
each of the three leads of
the transistor a nd show the
directions in which we nor­
mally consider these cur­
re nts to be fl owing. (Note
that the arrow on the e mit­
ter of the NPN symbol is
pointing in the sa me dire c­
tion as the emitter current­
an easy way to remember it.]
We st ill want to be able to
set the co llec tor voltage and
curre nt to some set of de­
sired va lues, Le., to " proper­
ly bias the tra nsisto r to a giv­
en de o perating point." last
t ime, we ignored beta and
the base cu rrent and simply
used the voltages around
the circ uit and the base­
e mitte r drop to figure all the
curre nts. But now, the situa­
tion gets a little more com­
plicated. The emitter cur­
rent is not the same as the
base current-bath the base
and collector c urrents are
shown flowing in to the tran­
sisto r, and the e mitter cu r­
re nt is flow ing ocr. The e mit­
ter c urrent is the sum of the

•

'"'"'

we discussed last t ime: first.
that the drop from the base
to emitter is constant (at
about 0.7 V for a silicon
transistor), and second, that
the collector current is some
multiple of the base current.
The number that you multi­
ply the base current by to
figure the collector current
is called beta (sometimes
wri tten as just the Greek let­
ter, Ill. and that's w hat this
article is a ll about

"'
•

"

In Part I of this look at tran­
sistors. we covered some

of the basics of how bipolar
transistors behave a nd we nt
through a sim ple ana lysis us­
ing only the fact that the
base-to-emitter voltage drop
is fairl y constant. To w rap
up this look at basic tra nsis­
tor operation, we now need
to consider the effects of
base current and beta on
our calcu lations. Remember
the two fundamental facts

•

"'

'.



about the same as Vee. Sec­
ond, the supply voltage,
Vc c, should be around four
times Vce (three to f ive is
really OK). This wi ll help
keep Vee stable without be­
ing excess ively large.

With these rules in m ind,
we ' ll try a design. l et' s go
ahead and use the 2N2222A
and trv for, say, a 5-mA Ie
with a 10-V Vee. Using the
rules mentioned above, Vcc
should be about 40 V and Ve
should be equal to Vce at 10
V, W ith a 5-mA collector
current and about the same
in the emitte r, the emitter re­
sistor w ill be about 10 VIS
mA. or 2,000 Ohms. Sim ilar­
ly. the collector resistor Will
have to drop about 20 V, so
it should be 20 V/.005 mA,
or 4,000 Ohms. The base
should be at about 10.7
volts (0.7 V higher than the
emitter) and we want the
current through R1 to be
10-100 times the base cur­
rent. With the " worst" beta
specif ied for a 2N2222A be­
ing about 100, the base cur­
rent wi ll be 5 mA/100 =
0.05 mA. We'll make the
current in R1 about 20 times
this, 1 mAo This gives a value
for R1 of (40 V - 10.7 Vl/1
mA, or 29.3k. R2 is then 10.7
V/(1 rnA - 0.05 rnA)
11.3k.

We now have values for
all resistors in the biasing cir­
cuit and Vce. This is shown
in Fig. 3. Now that the fi rst
pass design is finished, we' ll
plug these values into our
expression for Ic and see
how well we did. Rth is R1
and R2 in parallel, or 8.2k.
Vth is just Vcc X R2/(R1 +
R2J, wh ich is 11 .1 V, and
we' ll use 100 for beta, as we
did in the or igina l design .

Fig. 3. The circuit designed
in the example.
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emitter and the current in
the collector. Sim ilarly, in­
creasing Vth (by raising Vcc
or R2l should increase the
base current, and so in­
crease the collec tor current.

Notice that beta appears
in both the numerator (up­
stairs part) and denominator
(downstairs) of this expres­
sion. If it weren't for Rth
down below, we might be
able to ignore beta. For ex­
ampl e, if beta were equal to
100, we'd have an expres­
sion with 100/101 in it ­
which is pretty darn close to
one, and so it could be tossed
out. But just maybe we can
choose the values for the
biasing network so that we
don't care about be ta ­
which is the whole idea,

Now that we have an ex­
pression for lc. we can begin
to try some designs and see
how well they work for varv­
ing betas. Before we do this,
let me give you a few basic
rules of thumb that w ill usu­
ally make th is job simpler.
First, since we want to mini­
m ize the effect of beta on
Vb. try to make the cu rrent
through R1 co nsiderab ly
larger than the base cur­
rent - say 10 to 100 times as
big. We've talked about set­
ting the collec tor voltage,
but what we're usually going
to be interested in is the
voltage that the transistor
sees f rom the co llec tor to
em itte r (Vee). Transistor
specs wi ll always list a maxi­
mum allowable Vee, and
we' ll want to keep our de­
signs running well within this
spee. So, the last two rul es
deal with this voltage: First,
the vo ltage across the emit­
ter resistor (Ve) should be

Fig. 2. The base biasing net­
work is replaced by the "The­
venin equivalent" to simplify
calculations.

up. We can simplif y the situ­
ation by replacing the cir­
cu it to the left of the base
(Vcc, R1, and R2) with an
equivalent, as shown in Fig.
2. Here, Vth is the voltage
that would have been pro­
duced by the R1 -R2 divider
if the base current hadn 't
been there. Rth is simply the
parallel combination of R1
and R2. The "th" modifier
comes f rom the fact that
thi s is what ' s c all ed a
" Thevenin equ ivalent" cir­
cuit, named for the man
who first described it. A lit­
tle thought w ill convince
you that th is equivalent wi ll
perform just like the real c ir­
cuit it replaces-increase
the base current and the
drop across Rth increases,
lowering the base voltage.
Using th is equivalent, we
can now write Vb = Vth
lib x Rth).

The base current, Ib, IS

just the col lector current di­
vided by beta, so we can
write Vb = Vth - (([c l m x
Rthl. This equat ion and the
one marked with an * above
have only one term between
them that we can't either
simply plug in or easily cal­
culate - Ie, the collector cur­
rent, which just happens to
be what we're looking for.
Pu lling these two together
and solving for Ie (and here
I' ll wave my algebraic magic
wand and skip a few steps so
we can get on with this)
gives Ic = ({3 x (Vth ­
07))/IRth + IfJ + 1) X Re)

This looks pretty formida­
ble. but let's take a close
look and see what it means.
An increase in the number
on the bottom (Rth + (JJ +
1) X Re) wil l reduce the co l­
lector current, and an in­
crease in the number on top
(JJ X (Vth - 0.7)) wi ll in­
crease it. Thi s just says that
making Rth (R1 and R2 in
parall el) bigger or making
Re bigger w ill cause the col­
lector current to go down.
Thi s is as expected - in­
c reasing Rth should de­
crease the base current; an
increase in Re. for a given
e m itter vo ltage, must
reduce the cu rrent in the

What we'll have to do is to
figure out the real effect of
beta and then work out
some way to keep our de­
sign going for any beta with­
in the possible range. Other­
wise, a design that work s
with one part might not
work with the next, or m ight
not even work from day to
day .

We'l l work on f iguring out
the collector current as a
fun ction of the base vo ltage
and beta. Once we have the
collector current, the collec­
tor voltage is easy (it's just
the supply voltage minus
the drop across the collector
resistor), Notice that this ig­
nores any dc load on the col­
lector other than the collec­
tor resistor- O K if we 're ac­
coupled to the next stage,
but keep this in m ind

Well, even if the relation
isn 't as simple as it used to
be, f inding the em itter cur­
rent and voltage will give us
something, W ith the em itter
current equal to " beta + 1"
times the base current, and
the col lector curren t simply
beta times the base current,
we could say that these two
currents are related as lc =
fJ/( {3 + 1) x le. The emitter
current, thank s to Ohm's
l aw, st il l has to be the emit­
ter voltage divided by the
emitter resistance, or Ie =
Ve/Re. We know the rela­
tion between collector and
emitter currents, so we can
write lc = PI({3 + 1) X
(Ve/Re)

Aha ! Looks like we now
need to bring in our other
piece of information -that
the emitter voltage is 0.7
volts less than the base volt­
age. Doing this, we write Ie
= P/IfJ + 1) X ((Vb ­
O.7)/Re). * Whether it looks
like it or not, we 're a lot clos­
er now to our goal. If we can
get Vb in term s of the supply
voltage and R1 and R2, we 're
done. But R1 and R2 aren't
the simple divider they were
last time-not all the cur­
rent through R1 is makin g it
to R2 since the base is tak ing
some.

This complicates matters
somewhat, but don't give



This gives lc = (100 x (11 ,1
- 0.7))!182k + (101 X 2k))
= 4.9 rnA, and since Ve =
2k x (4.9 mA + 4,9 mA/1OO)
= 9.9 V, and Vrc = 4k x
4.9 mA = 19b V, then Vee
= 40V -196V - 9.9V =
10.5 V.

These values are pretty
close to what we wanted. but
let's see what happens w ith
the other extreme for beta ­
which for the 2N2222A is
about 300. Here, Ic = {3OO
X (11.1 - 0.7Jl/(82k + (301
x 2k)) = 5.1 mA, and Ve =
2k x (5.1 rnA + 5.1 mA/3OO)
= 10.2 V, Vrc = 4k x 5.1
rnA = 20.4 V, Vce = 40 V
- 20.4 V - 10.2 V = 9.4 V.

Again, these are close to
our design goals. What's
happening here-a three-to­
one change in beta, and only
a 5-6% change in the out­
put? look at Fig. 1 again.
The emitter resistor is the
key to the circuit' s stability;
as the output current goes
up, so does the voltage
across the emitter resistor.
This forces the base voltage

up (constant base-emitter
drop, remember?), which in
turn forces the base current,
and hence the collector cur­
rent, down .

The emitter resistor is act­
ing to provide negat ive feed­
back to control the collec­
tor current So, one way to
make the circuit more toler­
ant of changes in beta is to
increase the value of the
emitter resistor. Another is
to increase the current in R1
in proportion to the base
current This means making
R1 and R2 smaller, which re­
duces Rth. As with every­
thing, there are trade-otfs to
consider-increasing Re will
raise the emitter voltage for
a given emitter current, pos­
sibly requiring larger Vee,
etc. Decreasing R1 and R2
means that more current
will be required by that side
of the biasing network .
There will also be other con­
st rain ts placed on these
component values by the
signal gain and input /output
impedances required of this

stage, which is another
whole area we haven't cov­
ered yet -ac performance.

While we're not yet to the
point of doing single-stage
amplifier design, these arti­
cles should have given you a
better understand ing of how
bipolar transistors work and
how to begin to design with
them. I should ment ion one
other th ing, so m e t h in g
which I've kept till last be-­
cause it throws another vari­
able into the works. Through­
out thi s discussion, I've
treated the base-to-emitter
drop as a constant, at 0.7 V.
Actually, it wanders around
a bi t, too; it can cover as
much as a half-volt range or
more. But fortunately, the
transistor manufac turers
will usually supply specs for
Vbe for various base or col­
le ctor c u rre n ts . Sim p ly
choose the number that's
right for your design and
plug it in everywhere I've
had "0 .7 V" above. If you
can' t find a spec for this
drop, go ahead and use 0.7

until you can find (or mea­
su re) a better number.

This two-part article has
been concerned st rictly with
the dc performance of tran­
sistors . We haven't really
looked into how they work
as amplifiers or how to de­
sign for desired gains or in­
put/output impedances. But
we've come a long way to­
ward a better understand ing
of these ci rcuits already.
The dc biasing of the trans is­
tor has to be right before
anything else will work. so
make sure that you under­
stand everything we've dIS­
cussed here. Then begin
look ing at some simple am­
plif ier designs and hO\.\I they
work - check ou t some ex­
amples in the various hand­
books and see if you can a p­
ply what you already knO\.'1I
abou t how a transistor be­
haves to these circuits And
maybe in the near fu ture, if
you'd like to see it, I'll come
back with another art icle or
two on simple amplifier
design.•
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1.tODEL PK1
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I , n d 81<. ROIII I

MODELPK-l wired & tested w/ 4K RAM
Additional memory (up 10 14Ktotal)
Manual cmy-ecreoneo with purchase

(add $2 .00 for Shipping)
RTIVadapter board
Custom cabinet kit-includes onIoff
switCh, LEO pwr indicator, reset bullon &pwr jack
Dimensions: 4.5)( 9.5)( 1.5 inches
Pwr required : + 12 VDC. apprcx . 200 mao
Contact GLB for additional info and available options.

• ~ea<lllO o!>"r.' e-w" eo & tes'eG
_ LDW CDST

• Eny 10 ~' " easy to use
• 8u,lt· ,n pa(,et MOdem
• U-e .. , t~ computers. le,m""I,

' ele'y~ """Mll!S
• ~SlJ? .e<'oal , nt~rlllU! - ~ ~ 10 %00 lIdua
• Uses t>ol~ ASCII ,od Baudot
• Proor.mmeo ItJr t>ol~ U 25 & YADC al l?OO tJr 600 bilud
• Aulom.lllC.illly recoon,/e-. prOloclll III <ncom,"'l me,~.-s
• Ove< 60 ClImm.lndS
• eu'lom~ SIgn ephon
• SltJre-. rec",veo mes"lqes unh! reQlIeSleo dl, Laler I"''''
• 1lIoelr'1llIl e._.llII03II b" b..W,,'U~ lim
• ODe<.Ie-. ..... unotl_ repealer
• Acto. i le-. ~'f11'lle mo!tJr to pnnl mes""ll""
• 90ird "'rill. UP 10 ' 4" ot ~AloI
• ClIft be ",,"om,nd tor l _IlS , n(I UP 10~K IlAIJI

CiLB ELEC I KUI'4I\.:)
1952 Cl inton 51. Buffalo. NY 14206

716·824-7936.9 to 4

Now you can get
in on the fun on

packet radio!
Call Toll Fr•• 800·221·0860

Tubes -
3·4002 $85.00 7360 $10.00
3·5002 85.00 7735A 27.50
4·4ooA 80.00 8122 110.00
4CX2506 55.oo 8156 12.50
5726 55.00 8643 82.50
8nA 12.00 8844 26.50
813 30.00 8873 175.00
61466 7.00 8874 195.00
6360 4.25 8877 495.00
88836 6.75 8908 12.50

Semiconductors
MRF 2451501 4 16 . $30.00 MRF 644 $23.95
MRF 454 18 .95 5 0 1088 __ 19.95
MRF 455 13 .95 2N3055 . .. . .. .. .. .75

2N6084 12.5O
RF Connectors

PL259 101$4.95 M358 2.50 ea.
PL258 1018.95 M359 1.75 ea.
UG175/176 10/1.60 Type " N" Twist on
UG255/u 2.50 ea. (AG6Ju) $4.75 ea .
UG2731u 2.25 ea. Minimum Order $25.00

...._--_~ Allow $3.00 min. lor UPS charqes

COMMUNICATIONS. Inc.
__ "1 2115 Avenue X Brooklyn. NY 11235

SERVI NG THE INDUS TRY SINC E 19?1 Phone (212) 646·6300
Call CECO For Your CCTV Securi t y And Colo, ProduCTIon ReqUirements

Your Ham Tube
Headquarters!

28 73 Magazine · January, 1985



Hf Equipment Regular SALE
IC-740* 9-band 200wPEP lcvr w/mic$1099,00 869' l
' FREE PS·740 In ternal Power Supply &
$50 Factory Rebate - until gone!

PS-740 In ternaf power supply 159,00 149'l
*EX-241 Ma rker unit ... . . .. .. . .. ... 2000
*EX-242 FM uml. .. .. . .. . .. . .. .. ... 39,00
*EX·243 Electronic keyer unit. ..... 50.00
*FL·45 500 Hz CW fi lter {Ist fn .. .. 5950
*FL·54 270 Hz CW filter {lst fn .. .. 47. 50
*FL-52A 500 Hz CWfilter (2nd IF) 96,50 89' l
*FL-53A 250 Hz CW filter (2nd IF) 96,50 89' l
*FL-44A sse filter (2nd If) . .. ... .. 159,00 144"
SM-58,plnelectretdeskmicrophone 39,00
HM-IO Scanning mobile microphone 39,50
MB-12 Mobile moun!.. .. . .. ... ..... 19,50

* O p l io m also for IC-745/i5Ied below
IC·730 8-band 200w PEP xcvr w/ mic$829 00 569n

FL·30 SSB ftlte r [passband tuning] 5950
FL-44A SSB filter (2nd IF). .. . 159,00 144'\
FL-45 500 Hz CW filter 59,50
EX- 195 Marker unit.. . .. . .. . .. ... .. 3900
EX-202 LDAlnterface;730/2KlIAH·l 2750
EX-203 150 Hz CWaud io fifter . . ... 3900
EX-205 Iransverter switching unit 2900
SM· S g.pm electretdeskmicrophone 3900
HM-I0 Scannmg mubue mic rcphone 3950
M8-5 Mobile moun!.. . .. . . .. .. ... .. 19.50

IC·nOA 9·band xcvr1,1 ·30 MHzrcvr$134900 8691\
FL·32 500 Hz CWlilter. 5950
FL·34 52 kHz AM filter 4950
SM·5 g.pm electret deskmicrophone 3900
MB-5 Mobile moun!... ...... ... . .. . 19.50

IC·745 s.cano xcvr w/.l-30 Mhl rcvr$999.00 789'\
PS·35 Internal power supply •..•..• 160.0U 1441\

CFJ,455K5 28 kHz Wide SSB fi lter 4.00
HM ·12 Ha nd microphone 39.50
SM ·6 Desk microphone.. 39.00

"Se e IC-740 list above for nrher optiom (*)

IC-751 s-bano xcvrl.l ·30 MHl rcvr $1399,00 1199
PS-35 Inte rna l power supply 160,001441\
Ft-32 500 Hz CWfi lte r (ist If) 5950
Ft-63 250 Hz CW hlter [l st If) 48,50
Ft-52A 500 Hz CW fi lter 12nd If).. . 9650 891l
Ft-53A 250 Hz CW filter (2nd IFl .. . 9650 891l
Ft-33 AMfilter... . .. .. .. .. .. .. .. .. . 3150
Ft-70 28 Khz wide SSB filter 46,50
HM-1 2 Hand microphone.. 39,50
SM·6 Des~ microphone 39.00
CR-64 High stabili ty reference da l 56.00
RC·I O External trequencv control ler 35.00
MB· 18 Mobile mount... ..... .. .. .. 19,50

Op rions: 720/730/740/745/751 Regula r SALE
PS-1 5 20Aexternal power suppl~ $149,00 134' l

EX-I44 Adaptor for Cf- l /PS·15 650

Han{/-held Tramceiver5
Deluxe model s Regular SALE
IC-02AY tor 2m.. .... .. 34900 299' l
IC-04AT for 440 MHz 379,00 339t1
Standard models Regular SALE
IC-2A for 2m 239,50 189'\
IC-2AY With TIP 269,50 199"\
IC-3AT 220 MHz, nP 29995 239'l
IC ·4AT 440 MHz. TIP 299,95 239"\

Acce550rie~ for Deluxe model, Regu lar
BP-7 425mah/13.2V Nicad Pak . use 8C·35 67.50
BP-8 BOOmah/84V Nicad Pa k · use BC·35 62.50
BC·35 Drop In desk cnarger . all batter ies 69.00
BC·60 6·positlOn gang charger. all batts SALE359.95
BC·I 6U Wall charger . BP7IBPB... ... ... .... ... 10,00
A(ces,\orie\ for botb models Regular
Bp·2 425mah172V Nicad Pak - use BC35.. ... 39,50
BP-3 Extra Std. 250 mah/ 8.4VNlcad Pa k ..... 29,50
BP·4 AI~a line battery case.. .... ... ...... .... .... 12,50
BP-5 425mah/lO.8V Nicad Pak - use BC35 49,50
CA·2 Te lescoping 2m antenna. ....... ... .... .... 10.00
CA·5 'lI·wave te lescoping 2m an tenna 1895
fA· 2 Extra 2m tlenble antenna 10,00
CP·I Cig ligh ter plug/cord - BP3 or OIL. .... 9,50
DC-I DC operation pa k for standard models 17,50
LC-02AT Leathercasefor Dlx models w/ BP-7/ B 3995
LC·2AT Leather case to r standard models. ..... 3495
LC-Il Vin~ 1 case for standard models.... 17.95
LC-14 Vin yl case for De luxe models w/ BP-7/ 8 17.95
RB-l Vinyl waterprootradin bag .. 30.00
HH-SS Handheld shoulder strap 14,95
HM-9 Speaker micro phone 34.50
HSI0 Boom mlcrophone/ headsel. .... ... .. .. ... 19.50

HS-IOSA Vox un it for HS·IO (de lu xe only) 19,50
HS-IOS8 PIT un it for HS-IO 19,50

ML-l 2m 2.3w inllOw out amplifier SALE 79.95
Ml-2 5 2m 2.3w In 20w out emphter SALE179.95
SS-32M Commspec 32-tone encoder 29,95

Shortwave receivers Regular SALE
R-7IA 100 Khz·30 Mhz d.guarrecerver $79900 689n

Ft- 32 500 Hz CW fi lter. ............ 59.50
EX·310 VOice svnthesrer 39,95
RC-ll Wire less remote controller... 59,95
CR·64 High s ta b i l i t~ OSCi llator xta l 56,00

R·70 100 Khz·30 Mhz digi ta l receiver 749,00 569'\
lX·257 fM unil.... ... ... 38,00
IC-7072 Iranscetve Interface, 720A 112.50
Ft·44A SSB filter (2nd If) 159.00 144'l
FL·63 250 Hz CW filter (1st If) 48.50
SP·3 Externa l speaker 49,50
CK·70 (EX·299j 12~ DC opt ion 9,95
MB·12 Mob ile mount.. . .. ... .. .. .. . 19, 50

VISA'

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
Please use WArS line for Placing Orders
For other information, etc. please use Regula r line

In Wisconsin (ou tside Milwaukee Metro Area)
1·800-242-5195

WICKLIf fE, Ohio 44092
28940 Euclid Awenue

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

~h~~ide 1-800-321-3594

Order Toll Free: 1-iSUU-:J:JiS-UQII

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

ORLANDO. Fla. 32803 CLEARWATER, fla . 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
621 Commonwea lth Ave. 1898 Drew Street 1072 N. Rancho Drive [RI CKSON COMMU NICATIO NS
Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-311 4 5456 N. Milwaukee Avenue

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

~~o'r~~ae 1-800-327-1917 No Nati onwide WAfS ~~~~~d: 1-800·634-6227 15 min. trom O'HaTe!



erik Fountain KA61FQ

1432 W. Rofx>rta AI'enue

Fullerton CA 926.11

Automate the FT-757
Ready for robot radio? An inexpensive micro is all

that you need to computer-control your Yaesu.

For those eager to try
computer control, the cir­
cuit shown in Fig. 2 provides
a low-cost method, An NPN
transistor provides the nec­
essary leve l tra nslation and
mversron The resistor in
series with the base and the
diodes help isolate the com­
puter from the radio. The
radio has it s own internal
pu ll-up resistor to 5 volts, so
the collector can connect
directly to the radio serial in­
put. No externa l power sup­
ply is required. The high
base resistance and the use
of the radio's internal power
minim ize the risk of damage
to the m icroprocessor due
to excessive voltage.

must be provided between
the radio and computer.
RS-232 devices send a nega­
tive voltage level for a logic
1, so the adapter must also
invert the data stream ,
Yaesu will sell an interface
unit spec if ical ly intended
for this function .

seria l interface. Functions
such as mode, sideband se­
lection, and receive band­
width can only be con­
trolled manually at the f ront
panel. However, the com­
puter interface does provide
an enhancement of the ex­
ist ing radio functions.

Any computer with an
RS-232 serial interface capa­
ble of driving a printer can
be used to control the radio
Fig, 1 shows the seria l data
format. Note that each data
byte contains one start bit
(logic 0), 8 data bits, and one
or more stop bits (log ic 1). It
is sent at a data rate of 4800
bits per second. The levels
of this signal are TTL-com­
patible whic h must be 0 to
0.3 volts for a logic 0, and
2.7 to 5.0 vo lts for a logic 1.

The standa rd RS-232 seri­
al data output of a comput­
er swings both positive and
negative, and it exceeds the
interface voltage limits of
the radio. An adapter ci rcui t

and a much simpler ove ra ll
design is the resul t of this in­
novat ion. The main m icro­
processor, an MC-14680SG,
controls the synthes izer f re­
quencies and permits func­
tions like storing and retriev­
ing f requencies from memo­
ry, band stepping, and dua l
vfo operation . These and
other usefu l funct ions can
be enabled by con trols on
the front panel.

A feature of particula r in­
terest is the interface con­
nector on the rear panel of
the radio . This connector ac­
cepts serial data f rom a per­
sonal computer and allows
the operator to duplicate
some functions under pro­
gram control. It shou ld be
noted that the radio design
does not perm it complete
remote control through the

,
aT"T c , , , • , • , ...", .,,LOG IC

A re you a ham who is
thinking about buying

(or just bought) a Yaesu
FT-757 with the idea of com­
puter-controlling it? If so,
th is article is for you . The de­
sign details of a simple inter­
face are described. Also,
some general program de­
ve lopment information is
given. A specific example
using the Radio Shack MC­
10 Micro Color Computer as
a controller is shown. Final ­
ly, a program for the MC-10
which lets you send com­
mands to the radio, remote­
ly set frequency, and scan a
large number of stored fre­
quenc ies is included.

The FT-757 is a fully-syn­
thesized HF transceiver and
general-coverage receiver
containing three micropro­
cessors. A smaller package

Fig 1. Serial data format.

L _

I AGC LINE

I ."
I,
I,
I '''CR~"(lC~ S5<:<l,
I ,J,

~(l cllI<~EcT!ON ___

to (POlt<T B__
t~TERFACE
C"'Cu IT P(lI~l 0 __

Fig. 2. RS-232 interface circuit.
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Fig. 3. Radio interface connection.



No. Command
Data Function

1 , 3 4 S

1 SPUT X X X X 01 vio-AMo-B SPLIT ON and OFF., MRNFO X X X X 0' Exchange operating Ireq. between
memory and vto.

3 V ~ M X X X X 03 Write vto data into memory.
4 o LOCK X X X X 04 Lock tuning d ial.
S VFO AlB X X X X 05 Exchange operation between vtos A and

B.
6 M ~ V X X X X 06 Write memory data into operating vtc .
7 500 UP X X X X 07 Step up 500 kHz (BAND Up).
8 500 OWN X X X X 08 Step down 500 kHz (BAND DOWN).
9 GeAR X X X X 09 Activate or deactivate clarifier.
10 Frequency set <D e e " 10 Enter new operat ing frequency.
11 V ~ M X X X X 11 Exchange Ireq. data between vic and

memory.

Construction is not c riti­
cal , but care must be taken
to prevent the circuit output
(poi nt B) from shorting to
the input (point A) or se rio us
dam age to the rad io may re­
sult. The ci rcuit can be built
into a sm all box or installed
di rect ly with in the com­
puter.

The c o m p le te d c ircu it
sho uld be tested prior to
co nnec t io n to the radio .
Connect point B to a 10CJ0­
Ohm resistor whic h in turn is
connected to a + S-volt sup­
ply. and co nne ct the nega­
t ive supply lead to POint D.
Connect a s-voh battery or
similar vo ltage so u rce be­
tween points A and C. When
A is at + 9 volts , B sho u ld be
less than 0 2 volts, and when
A is at - 9 volts (reversing
the battery), B should be at
+ 5 vo lts.

The se ria l input c an be
found on the re ar panel of
the FT·757; it is la beled RE ­
MOTE. A specia l inte rface
plug is ava ilable from Yaesu
fo r connect ing to this serial
input. J re commend that
you use this part. which can
be o btained from your local
Yaesu distributor, o r wnte to
Yaesu Electronics, PO Box
49, Pa ra mo unt CA 90723,
and ask fo r pa rt number
I~ 090234 The $191 cost in­
cludes shipping and han­
d ling. If you are unable to
get th is part, then a tempo­
rary plug can be made from
a 14- o r 16-pin, dual-inline IC
socket. Just cut the socket in
half (between the rows), trim
one half until three adjacent
p ins remain, and carefully
fil e the plastic until it f its in­
to the se ria l input soc ke t on
the radio .

The connections to the
radio are shown in Fi g. 3.
The ce nte r p in is the data
line. The ground p in is the
one directly below the letter
R in the label REMO TE o n

the radio . The third pin
should be left unconnected.
This p in has a voltage de­
rived from the radio's age
line. It could be used to
measure signa l stre ngth.

With the interface installed
the computer can send con­
trol data to the radio, but
the format must be correc t
for the radio to interpret the
commands. To exp la in how
this process works, we must
first understand how the
computer se nd s information
and what the radio is expect­
ing to receive.

The numbers that a user
would type into the comput­
er to se lec t a frequency a re
decimal (based on powers of
te n). W he n a number is sent
over the serial output using
an LPR IN T com mand, the
number has been t rans la ted
by the computer to its ASCI I
equ ivalent. ASCII (American
Stand a rd Code for Informa­
tion Interchange) is a meth­
od of encoding numbers, let­
ters, or symbols to provide
compatibility between com­
puters and peripheral de­
vices like printers. The code
is sent in b ina ry (based on
powers of two) and use s 7
b its, o r 128 d iffe re nt numer­
ic val ues for this represen­
tation.

The rad io is de signed to
receive 11 different com-

Fig. -l. Command codes.

mand codes, which a re list­
ed in Fig. 4. The table was
taken from CA TSystem Seri­
al I/O Data Manual for the
FT-757 ex, available from
Yaesu. O ne of these codes,
th e freq uen c y-se t c o m ­
mand, is used to e stablish
the radio freq uency setting,
Seven d e cima l dig its (1O
MHz to 10 Hz) are req uired
to def ine each frequency.
Inside the radio, BCD (Bi­
nary Coded Decimal). whic h
uses 4 bits to represent a
decimal digit. is the format
used for the digits of the fre­
quency se tt ing.

Since each byte the com­
puter sends co nta ins 8 bits,
the 7 frequency digits can
be sent in 4 bytes , A f ift h
by te, the command, is re­
quired to tell the rad io that
the pre ceding 4 byte s re p­
resent a frequency. An ex­
ample of a co mm and set­
ting the radio to 12.34567
MHz is shown in Fig, 5. The
remaining 10 com m a nd
co d es req uire the same
5-byte forma t w ith the fifth
byte being the co m mand.
The data in the precedi ng 4
bytes, which are not used in
the co mm and, is ignored by
the radio .

To se nd the two BCD d ig­
its in o ne 8-bit byte requ ires
a method to overcome the

com pute r's tendency to put
everyth ing it sends in ASCII
fo rmat. Fortunately, there is
a command com mon to
most computers that use Ba­
sic which will solve the
prob lem . The CHR$(n) com­
man d is used whe n a pro­
gram mer wants to specify
the 8-hit se ria l d ata byte d i­
re ctl y. The va lue, n. is a
n umbe r between 0 and 255
and is the decimal equiv­
alent of the 8-bit data byte.

The problem remaining is
to get the computer to con­
vert a seven-d igit deci ma l
frequency into the e q uiv­
alent se ve n BCD va lues.
Nex t, it m ust combine these
va lues into four 8-bit bytes.
Afte r addi ng a f ifth com­
ma nd byte, the com pute r
must send these bytes to the
rad io at the proper d ata
rate.

The problem is so lved by
first generating an algorithm
(a sequence of steps) to tum
a two-digit decimal number
into an 8-bit d ata byte, for­
matted as two BCD d igits .
Generating algorithms can
often be simp lified by look­
ing fo r pa tterns in numbers.

Fig 6 shows how such a
pattern appears here. The
de c imal frequency number,
its co rres pon d ing b ina ry
byte in BCD format, and the

Two-Digit 8-Bit Decimal EquIvalent
ST....T ,~ Decimal Number Seria l Data Byta 01Serial Oat . Byte

I' 4 ",-T( 'II£OUEoon ~ 1:""0I 06 ()()()()() 110 06

• It(QUE oo::v I • , I ., I ' , I ' , I • I 1• 00010110 22= 16+6
5[...... 01100'" ,~ eeece« ~ -,~ 26 00100110 38=26 +2"6

I),O.lA ....tr 99 10011001 153 =99 + 9"6
~~~ '00 .. • " N N + INT(N/10)"£
-~

Fig. 5. Command setting frequency to 12.34567 MHz.

------------------ _.

Fig. 6. BCD algorithm and data pattern.
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18 R(M. ·.·7 5 7 CONT ROL PROGRAM ' "
28 R[H•• • ·.9Y ER IK FOUNTA IN • • • • •
) 8 OI H A<. ' , 8 < l n . , Z_ 8' ..... 1
• • FOR 1_2822. TO 21~43

5. READ 0, POKE 1.0tI' NExT I
7 . OATA 40 ,.0 , ,, , 5 5 , 5 . , 2 14,23 2
Bt OATA 39,8 ,22 ,7,5.,15,23, 126
01 OATA 240 ,2 18, IZ6 .258 ,Z7I'. POK. E \7.)2,IZ6, POK E 1 78 3 3 , 7 0
II' ~E IJ83.,., POK E 16032,11
128 es_ - S!'1 >l V <UOC F_EOV -
13. A~-I ""'E't" ~

14 ' FOR I _I TO 14
158 I F A~-MI~ <es . I . I ' TMEN 188
168 NEXT
I J il GOlD 138
I Sll I F 1 ) 1 1 THEN 221
10 8 I F 1_1 8 TMEN 2 1t
28 8 ccsce 4S8, OOTO 1 3"
2 18 Moo I , OOSU8 48 0 , GOT O 130
228 I F I _ I ) TMEN 278
238 I F 1_1 4 TM EN 3 78
248 IF HOI THEN 138
258 M008' Z.Z ' I. 8 <Z >_F)
268 GOTO 138
2 7. F OR ..... 8 TO Z
288 F_ ll I N ' , I_I', GOSUB 4U
290 FOR P-I TO I"'. NEXT
38. IF IN'EY~_CHP~ '32' THEN 13'
3 18 NEXT N
n. GOl02Jt
3n ..... 1
3 . 8 A._ I NI< E't" ~

358 I F A~_CMI!. ' ) 2 ) THEN 13.
) 6 ' IF A. <>- /- TMEN 3.1
3 71 F_S ' N ' , I _I I , GOSU8 . 1t
381 _ '1, IF N>l TMEN 338
398 GOTO 34.
48 8 I NPUT -F _ · ,F, Fl-F
41 8 1'1_ 1'/ 18 _ ,888.88 5
428 FOR J _I TO 4
4 38 F 2-I NT <F1', 1'1 _1'1 _1'2
448 F2_F2 'INl <F 2/1 8 "6
45 0 A , J ) _ F 2
46 8 n _I08 .FI
4 78 NEXT J
4 88 lPR INT C MI!'( A< 4 l) 'CMI!~( A<3')

• ( MRI< A< 2 >' ' CMU <A < I )' ' CMfa < I "
4 98 RETURN

automaticall y by pressing H.
To exit either scan mode,
press the spacebar,

This program is simple. It
is intended to serve as an el­
eme ntary ex ample , The
techniques shown here can
be used to deve lop more
elaborate program s for indi­
vidual appl icat ions. It can
provide an opportu nity for
you to be really creative.
The serial control capabil ity
makes the FT-757, wh ich is
already packed with fea­
tures, even more appealing.

The MC-10 is the on ly
computer I have tried as a
controller, and I have ex­
perienced no signi f icant
rad io frequency interfer­
ence problems, Other com­
puters may cause such inter­
ference, so verif y that no
p roblem e xi sts before
spending t ime writing pro­
grams.

Finall y, I would like to
thank WbXT and NbMN for
the ir pro gramming assis­
tance and valuable sugges­
tions, Good luck and happy
programming,•

Fig. 8. Program listing for the
M C-lO.

59.95
1.49

S 0.49
0.49
0.10

Approximate Price

of the adapter circu it. A
4-pin DIN plug (Rad io Shack
274-007) must be used here.
Connect pin 4 of the com­
puter output to point A, and
pm 3 to point C. With the
output of the adapter circui t
connected to the radio as
described earli er, the inter­
face between the computer
and radio is complete.

A program listing for the
MC-10 is shown in Fig. 8.
This program is intended to
be used without a continu-­
ously-connected TV moni­
tor. A menu which lists the
progra m functions is shown
in the box (item 5) of notes.
This menu can be cut out
and taped to the M C-10
housing

Carefully type the pro­
gram into the MC~10, and
CSAV E it to tape. Run the
program . The functions are
enabled by pressing the ap­
propriate key. For example,
to enable the dia l lock.
press L. The LOCK indicator
on the radio display should
be on , Pressing L a second
time disables this function .
To enter a frequency, press
F, then type the desired fre­
quency in megahertz and
press ENTER. The frequency
shou ld now be visible on the
radio display. The frequency
just entered can be saved in
the MC·10 by pressing E. All
frequencies saved can be
scanned manually by press­
ing I. They can be scanned

Fig. 7. Program listing to
create two-digit num bers.

18 F \ _ F/ 18
~8 F OR J_ I TO 4
38 F O!'o I NT <F \ . , FI _F1_F 2
48 F O!'oF 2 'INT , Fz/1 8 ' · 6
5 8 A' J . _ F 2
68 F1 _ \ .8 . F I
78 NExT J
8 8 l P RI NT C~ ' A < . J > 'C~ ' A ' ) "

' CMl>to ( A( 2 >>' CMfa ' A' I >" CMl>to , I' > :

Transistor
Diode
Resistor

Parts List

DescriptionPart Number

Interface Circuit
1 2N3904
3 lN4148
1 10k

Controller
1 MC-l0 Computer
1 274-004 Connector

Both available f rom Radio Shack.

Qt,

sired command The CHR$
function converts the deci­
mal command value into
the binary value needed by
the radio An lPRINT corn­
mand is then used to send
the 5 bytes to the radio, just
as before.

A controller incorporat­
ing the circuitry and pro­
gram techn iques just dis­
cussed was developed using
the Rad io Shack M C·10
Micro Color Compu ter. Al­
though many computers
will work this one was cho­
sen for several reasons, It has
the necessary R5-232 serial
output already built in The
computer is small, it uses
the Basic programming lan­
guage, and it is very inex­
pensive.

The R5-232 outpu t of the
MC-10 con nects to the input

Notes on the Use of
the Interface Circuit

1. Insert the DIN plug into the MC-l0 serial 110 socket.
2. Insert the nat connector into the remote socket of the FT·7S7.
3. Insert the tape into a tape player connected to the MC-l 0
and CLOAD.
4. Type RUN and enter.
5. The control codes are as follows:

S _ Spilt mode F _ Enter frequency
M = MRlvfo E = Save frequency
> - vlo = > memory just entered
L _ Dial lock I = Manually scan stored
V = vfo AlB frequencies
< = Memory = > vtc H = Automatically scan (HOP)
U = Band step up stored trequencies
D = Band step down Spacebar = Exit either scan
C = Clarifier mode
= _ Memory <= >vfo

6. Pressing the above keys will execute the indicated func­
tion. When F is selected, the frequency must be typed In MHz,
and the enter key pressed.
7. If a f requency is to be saved, press E after entering the Ire.
quency.
8. The stored frequencies can be manually scanned (press ~

or automat ically scanned (press H).

decimal equivalent of the
binary byte are shown. This
decimal equivalent is the
value used in the CHR$
function to transmit the
byte. The examples show
that by tak ing the integer
part of one-tenth the f re­
quency, multiplying it by b,
and adding the product to
the frequency, the decimal
equ ivalent results. Th us,
with this algorithm and use
of the CHR$ function, a two­
digit frequency can be sent
as a two-d igit BCD value.

The rest of the problem
consists of breaking up the
7-digit frequency into 4 two­
dig it numbers. The Basic
program listed in Fig, 7 per­
forms this task by dividing
the frequency by 10 and us­
ing the integer function a
mu ltiple number of times,
The numbers are stored in
an array which. after use of
the CHR$ function, is sent
out the serial port by using
the lPRINT or similar com­
mand.

Commands not requiring
a frequency value are han­
dled similarly. The f irst four
bytes sent can be any value
since they are ignored by the
radio. The fifth byte, how­
ever, must represent the de­
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AEA
ARAL
ALLIANCE
AMECQ
"MERlTRON
AVANTI
ASTRON
B & W _

BENC HER 1,.-
BUTIEAN UT ~~~
COILe o 10
CONNECT SYSTE M~ r-
CUSHCHAFT ~ __
CIAWA .?:
ENCOMM
HAL
HUSTLER

the·~=:=-=
HAM STATION

220 N. Fulton Ave, Evansville, IN 47710

HY-GAIN
lCOM

~~'':' KLM
KANTAON ICS
KENPRO
LARSEN

_ MFJ

MIRAGE
NYE VI KI NG
RADIO CALL BOOK
SHURE
TEN·TEe
UNADilLA
VALOR
WEl Z

_ . VAESU

Large Stock At Discount Prices-For Orders & Ouotes Call1-aOO-523-7731
For More Indepth Information & Service Call (812) 422-0252 olndiana Orders (812) 422-0231

ElZ & C,O .D.S Welcome- Freight. F.O.B. Evansville-Prices & Availability Subject to Change

"Happy Ne w year" from Dan, Sandi, Laura, Rick, Mark, Steve, & Brian
•Name change was prompted by threatened legal action concern ing possib le Tradem ark In fringement.

USED EQUIPMENT

699 . 50
239.50
639.50
589.50
525.00
399.50
399. 50
299.50
"99.50
175. 00
1"9 .50
189.50
69 · 50
25.50
25 .00
25. 00

"59 .00
12 . 50

269 .50

55. 00
69 . 50

125. 00
199 . 00
99. 50
59. 00

5 119. 00
69. 00
95.00

239 .50
109. 00
129.00

20 . 50
85 . 00
99.50
69 . 50

225 .50
175 . 00

. . .

•

TEN - TEC
6"5 Keyer . • • . . . . .
23" Speech Proces!>or
Vfo-Oe lta ...•
2K'IoI Rolle r Induc t o r Tuner
280 P. S .
2425 2 MT R Amp

Y AESU
FT 102, AM /FM. SSB Filter
FV· l 02 OMScanning Vfo w/Memory
FT90 1 OM, C'IoI, AM
FT 107 M/ OMS/ FPI 07E
FT 10 1 zn 1'11(, II
FT 101 EE, C'IoI
FT 101 EX , Fa" , DC
FT 101 B_
FT 301 O/FP301
FRG· 7 Rc vr
FT 20711. H. T.
FT 208R H.T .
FT 202R H.T.
NC- 7 Des k Chg r
Spkr / Mi c • 207
PA- 2 Mobi l e Adptr/Chg r.
YR-901, YK· 90 1 Reade r , KY Brd
YH 55 Head Phone !>
FT 221 All Hode .

MISC .
Dumon t 304A Scope
Eico 46 0 Scope •
Pal omar 1'1827 Pwr / Swr
Tempo One , P.S . , Spk r
Amp Supp l y Aim- I
VHF PA 10- 1"0 10 AMP.
ARR 21'1 Pre·Amp PI "" VOA
Pac e Mx H. T. - 10 xtals
Micro Cra f t Reade r
NC270 Rc vr . . . . • .
Ci awa CNA 100 1 Au t otune r
KOK20 15R 2 MT R, TT Mlc

S 69. 50
115 . 50
69 .50
29 . 50
59.50

175.00
59.50
69 . 50

$999 . 00
"19.00
369 . SO
229 . 00
239.50

55 .50
69 .00

S529 .50
129· 50
429 . 50
2" 9 .50
299 .50

119.50
"99. 50

99.50
4"9. 50

39 . 50
175. 50
179 . 00
99.50
"9 ·50

s 99.50
"9 .50
19.50
19 . 00
55.50

•

•

•
•

ICOM
2AT 2 Mtr . H.T..
AG-l UHF Pre·Amp
7072 I nter fa ce

KANTRONI CS
The I nt e r fa ce
TR80C Hamso f t
Ti -99 Hamso f t
Vic 20 Hamsoft
Vic 20 Ham!>oft

KENWOOD
TS820S
Vfo 820 . .
TS520 , C'IoI .
SM220 Mon i t o r Scope
SM220 , BS-S Pan Ki t ,
SP230 Spkr . Fi lt e r !>
TS 1) 0 SE , C'IoI ,
Vf o 120 .
TS1 80 S/OFC xcv • •
Mc ·80 Oe!>k Mi c Up/Own
TII.2"00 H. T. .. .•
TR7400A 2M . . .•
PS30 Powe r Supp ly .
SP180 Spkr , Filters

MFJ
Jj'g'Ij"'" Gr a ndma!ote r Keyer
752 Dua l Fi It er
C'IoI F-2 Filter
101 2" Hr. Cl ock
1020 t edcor Ant.

TEN -TE C
Hercu l e s Amp
580 Delta ••
5"4, C\o', lOB •
509 Argon a ut
570 Cen tu ry 2 1
277 Tuner , MTII.
KR50 Keye r • .

S" 25 . 00
95 .00
39.50

S 39.50

S2"9.50
269,50

25 .00
1119. 50
95 .00

S175.50
209.50

S1 85.50

$1"9.50
185.50
209 .50
169 · 50
20 .00

S399.00

s 99 .00

$629 .50
579 .50
679.50
609. 50
609 . 50
155.00

99 .00
"59. 00
199.50

AEA
~/6~ Inte rfa ce Pkg

AZDEN
pe s 300 H. T.
pes 3000 2 "'\r,

DENTRON
80·I OAT Tune r .

DRAKE
T4xB , R4B . AC4 . MS4
S'IoI4A Rcvr .•
1525EI'I TT Mi c .

ENCOMM
HT· 1200 2I'1 H.T .
ST· I "" 2M H.T.
ST- I "2 2M H.T .
ST·7T ""0 MHZ H.T.
Spkr/Mic • . .•••

HAL
KG· 12 12" Mon i t or

HEATHKIT
HIo/IOI . P.S . . •....
HIo/ l01 . P.S. C'IoI ... • •.
SB600 Spkr . . . . . .
P. S. 9000 P.S . • Dua l Cloc ks
VL · 1I80 10/ 80 2M Amp • . .

HY CA IN
HOR)OO 25 Sq . Ft . • Dig ital

ICOM
nOA Gen . Cov .
7"0 xcve
7"0 , In t ernal P. S.
7"0 , Fl" 5
7"0, Keye r
PS20. Spkr •
PSI5 . . . •
11. 70 Rcvr •
"02 4)2Mhz Xcvr (OSCAR)
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Peter H. Putman KT28
84 Burnham Road
MotTis Plains NI 07950

That Glorious Gonset
With 300 Watts on 2 meters, the Conset 972 thumbs its nose

at solid state. Rebuild one and be heard!

Photo A Layout o f converted 972 after construction is done.
34 73 MagaZine. January, 1985
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YOU re me m ber sum me r­
time. Ho t weather. lee

cream. A dip in the pool.
And lots of great propaga­
tion on two meters! You
wan t to ta ke advantage of
so me of the sporad ic E,
trope. and auro ra you've
he ard on 144 MHL, but you r
signa l just isn't quite up to
snuff .

callv it is essentia lly a 903
with a dc inve rte r to provide
the necessary plate, screen,
grid , and filament vo ltages.

[ found my 972 at the
Yonkers ARC auction in Jan­
uary , 1984. After studying
the tables fu ll o f e le ct ronic
goodies, I noticed a large
grey chassis with a sc reened
cover. After removing seve r­
a l nondescript Items from
on top, it was reve aled to be
the coveted 972A This one
looked like it had been
bounced around a truck for
some time, but mechanical­
ly it appeared to be fine .
Since I had driven some dis­
tan ce and found what I was
looking for (so rt of). I per­
suaded the auct ioneer to
" bum p" the order so me­
what and put it up for bid.

A spirited round of bid­
d ing followed, whereupon
the price was d riven up to
$80,00, at which point I pre­
vailed . Short ly thereafter,
while making se tt le me nt at
the head table, my oppo­
nent came up, took a long
look at the 972, and sa id to
me, " Just what is that thing,
anyway?" Oh. the fates are
cruel.

O ur group trundled home
and I hast ily removed the
cover of my prize. All ap­
peared O K and the tubes
displayed ma rk ings and
date codes circa 1974. A
quick reference to the own­
er's manual (inva luable) told
me what was to go. After lo­
cat ing the so lde ring iron and
a pair of diagonal cutte rs, I

Gooney Bird and Sidewind­
e r series of tra nsceivers for
50 MHz and 144 MHz. How­
ever, they did at one time
make a line of a mplifi e rs
that were a great value and
st ill are, if you can find
them,

If you a re willing to do a
li tt le scro unging and solder­
ing (a nd drill an occasional
hole or two], then this con­
version is for you, It won't
cost much (about $125-$130
all told) and will yield an
am plifier that will give you
as much as 250-300 Watts
of output for as little as 1- 2
Watts of drive in the All,
mode . Sounds good! Read
on!

The Gonset 903/972 se­
rie s of am plifie rs were so ld
to amateu rs and commer­
c ia l interests a like. 903s pop
up at hamfests on occa­
sion, but not cheaply, as
they feature a built-in ac
supply and will run as much
as 400 Watts of output! The
972, however, is a beast of a
different sort. Built original­
ly as a 13,B-volt-dc versio n
of the 903, it ran about 90
Watts of output using a
4X1 SOA tube and found use
as a mobile power amplifier
fo r business-band use . In
fact, many of these are still
In service.

The 972, as it is config­
ured, is a real current hog.
Power require me nts for full
output are 13.8 V dc at 35
Amperes, so I wou ldn't rec­
ommend using it CJS a mo­
bile amplifier. But e lec tri-

Assuming you have fairly
good antennas in place, the
answer may be more power.
And a good che ap way to
get it is to co nve rt a relic
from the past to do the job
for you. Many readers will
recall the old Conset co m­
pany of California. Among
their more fo rgettable prod­
ucts were the venerable

=l\
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Addit iona l items required
are filte r capac itors for the
HV supply, screen supply,
and bias supply, HV diode
rectifiers for the plate and
screen, low-voltage recti­
fiers for the bias supply, va ri­
ous zener diodes, ba ll ast
and dropping resistors, indi­
cators, fuse holders, switc h­
es, and a mete r for the fron t

"

•• •

912A MAIN CHASS IS, BOT TOM VIEW

Fig. 2.

972A TOP VI EW

Fig. 1.

Radio Shack item) and a
transformer for the grid-bias
supply. The latte r can be e i­
ther a 6.3-volt unit with its
117-V-ac primary connected
backwa rds to t he 5-volt
winding on the multi-tap
transformer, or a standard
11 7-V-ac primarv/1 25-V-c-t
secondary at 15 m illiam­
peres.

able: 350-400 volts at 50
milliamperes and 6.3 volts
at 2.5 Amperes. If it a lso has
a s-vcn winding, so much
the better. Incidenta lly, this
latter transformer is com­
monly found in smalle r TV
se ts from about the same
period. The last transform­
ers you' ll need are: 25.2
volts at 3 Amps (common

went to work. Refer to Figs.
1 and 2 to see the top and
bottom layout of the 972
with the spring latch cover
and bottom removed.

Assuming you've read this
fa r, I am sure you have the
appropriate tools in hand, so
let's begin the conversion.
The fo llowing items from
the top of the chass is will
have to be removed: C7, Tt .
CR3-10, CR11-18, R2, R7,
R8, R6/C23, R11 , R14, R15,
and R1 7, as we ll as the as­
sembly marked Heat Sinks.
Also, remove the assem bly
marked Blower O sc illa tor
but nor the blower. l eave
the rf chass is and 6-pin plug
and socket intact, as well as
the sockets for V1 and V2.
Remove the tubes (2 X OB2)
as you ' ll have to replace
them with OA2s.

Save all the power resis­
tors, as you will need some
of them late r. The rest of the
components can be trashed .
Also, remove the low-pass
fi lte r assembly fro m the rea r
pane l. You won't need it and
it won't handle the power
you 'll be runn ing when
you're fi nished. The unit was
only put on for FCC certifi­
cation purposes and the am­
plifier ru ns cleanly enough
without it.

Now, it's time to tackle the
chass is underside. Flip the
unit over and remove the
following components: K1.
C1, C2, C8- 9, C24-2 5,
1 2, Pl1 - 2, R1, R5, CR2,
R1 2-13, R9-10, R37, and
CR19. leave R25 and 26, as
these a re used in the rf pow­
er sensing circuit. R27 can
be removed. Discard the oth­
e r components except ( 8
and C9, which can be used
in the bias supply. Al so, re­
tain the BakeliteTM support
plate that they were on to
hold the bias-supply parts.

You will now need to lo­
cate a high-voltage plate
trans fo rme r, prefe ra bly
something on the order of
1200-1400 volts of output at
a bout 350-400 milliam­
peres. You 'll also need to
locate a mult i-tap power­
supplv transformer with the
fo llowing voltages ava il-
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transformer. As a matter of
fact, they can probably sup­
ply most of the parts needed
for the conversion, and a
copy of their latest catalog
woul d be most he lpful.

Once you have mounted
the plate supply, filter ca­
pacitors, and rectifie r as­
sembly, you should now
mount the multi-tap tran s­
former for your screen and
fi lament voltages. I located
mine just behind the front
panel, but forgot to allow
enough clearance for the
meter, so it sticks out from
the panel a bit. Oh. well! lo­
cating the multi-tap trans­
former behind and just to
the right of the screen mesh
in the panel is an exce llent
location , mainly because
the holes have already been
drilled to pass the vanous
lead... through to the under­
side of the chassis! (How
lazy can you get?) It is a sim­
ple matter to the n use a n ex­
isting te rminal strip (which
you 've already stripped of
components) to mount the
full-wave bridge circuit for
the sc reen supply (shou ld
yield about 350-400 volts);
the filament leads will make
it to the 8-pin socket without
any trouble . This socke t
feeds the various voltages
(except plate) to the 4X1 50A.
such as sc reen, bias, fila­
ment, and also a return that
carries sampled rf voltages
for the power output meter.

Assuming you now have
the multi-tap transfo rmer
working, the next step is to
wire up and te... t the two sup­
plies (plate a nd screen). You
shou ld pick up some HV
test-probe wire (5-kV insula­
tion , #18 stranded) for hook­
ups on the plate . This is a
common item and most
electronics supply houses
have it on the she lf. The bal­
ance of your hookups can
be made with #22 for eve ry­
thing except the filament
and blower connections. It
would also be a good idea to
procure a premolded. kon­
ductor, #16 ac power cord
with plug and bare ends
(about 4-5 feet), O r, you can
buy the wire and plug at a n

to install the ~v supply
components. When select­
ing the plate transformer, it
would be a 8000 idea to
measure the space available
on the chassis to accommo­
date what you have in mind.
I won't give any firm guide­
lines here, but allow enough
room for at least 2 high-volt­
age filte r capac ito rs, the
plate transformer, and the
screen transformer (the rnul­
ti-ta p unit). Don't forget, the
blower can't be moved. On
my particular conversion, I
a lso mounted the high-volt­
age rect ifier stack on the top
of the chassis (refe r to Photo
A to see the new top chassis
layout). You should be able
to arrange all the cornpo­
nents with little trouble. On
my part icula r version , I
am using two 6-$JF/2DOO­
volt filter capacitors for the
plate supply filter. The origi­
nal transformer shorted out
after a month and the re­
placement just made it be­
tween the capacitors and
the multi-tap transformer. If
you plan this carefully, you
might be able to use a lot of
the existing mounting holes
on the chassis.

As was mentioned earlier,
you should try to locate a
plate transforme r that will
give you about 1200-1 40)
volts of output at about
300-350-400 milliamperes.
The center ta p isn't neces­
sary, as you will be using a
full-wave bridge-rectifier as­
sembly, thereby increasing
you r plate voltage at the ca­
pacitor te rmina ls to about
1500-1750 V de. wh ich is
plenty. The -tX15OA is rated
for 'a maximum of 2lXXJ V de
on the plate and, although
you ca n run higher voltages,
the tube will last a lot longer
with reduced voltages.

These transformers aren't
hard to find . I located one as
part of a surplus l ambda
regula ted supply ($15 .00)
from a scrap dealer nea rby.
That particular chassis a lso
yielded several good filter
caps, sockets, power resis­
tors , and sw itches . Fai r
Rad io Sales in lima, O hio, is
an excellent source for the
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perhaps even the same one
where you picked up the 972
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Fig. 3. Schematic.
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panel . All of these items are
itemized in the parts list.
along with possible sources
for each item. You may be
able to come up with most
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Photo B. Bottom view of the 972 with all final wiring in place.

e lectrica l supply house for a
modest cost.

Wire the pla te supply as
shown in the sc hematic (Fig.
3). Keep the leads short and
retain the connector that
goes to the HV-bypass feed­
through capac itor on the rf
deck. Wire both capac itors
in pa ralle l but don 't ground
them as yet. Also, don 't
ground the - lead on the
full-wave bridge! Connect
the - sides of the filter caps
and the - of the full-wave
bridge together. You will
also have to construct a
bleeder assembly for the
supply to . improve regula­
tion and to discharge the ca­
pacitors when not in use. Us­
ing the long 4-40 sc rews that
he ld up the orig inal bleeder
assembly, sa lvage the t ook
2G-W and 25k, 25-W resistors
that were previously stripped
from the chass is. Configure
a series resista nce using the
two of 125k Ohms and con­
nect across the high-voltage
+ and - termina ls (we're
still above ground he re).
This will resu lt in a bleeder
current of 10-1 5 milliam­
peres, depending on your
actua l plate voltage. You'll
need a dissipa tion of about
20 Watts tota l in the resis­
tors and you have 45 ava il­
able, so you are a ll set.

The next step is to e ither
find, make up, or buy a
.3-0hm, 2-Watt resistor for
you r meter shunt. These are
not uncommon at hamfests
and you can string together
diffe rent va lues to make it
up. This then goes from your
- connection (capacito rs,
full-wave bridge, and bleed­
e rs) to ground. This ground
retu rn path is at a low poten­
tial voltage, which makes it
a very safe place to put a
meter in the circuit to mea­
sure plate current. With the
indicated shunt and about
1600 volts on the plate, the
meter reads about 500 mA
full sca le. We' ll get to the
meter hooku ps later.

Test your supply by ap­
plying ac to the prtmerv and
usin g a Simpson 260 or
equiva lent me ter with a
5-kV range. Look fo r correct

plate voltage, then cut the
power and ve rify that the
bleede rs are doing their job.
Plate voltage shou ld drop to
zero in about 10 seconds. If
a ll is we ll , you' re ready to
wire up the screen-voltage
supply. Locate the windings
des ired (in my case, it was a
7roV-c-t unit, so I used one
side and the center tap for
350 volts) and wire up the
screen fu ll-wave bridge. This
can be done on an ad jacent
te rmi na l stri p unde r the
chass is, or you can mou nt a
new one. You'll need to lo­
cate two 40-t-tF , 450-V-dc
e lectrolytics for the fi lte r ca­
pacitors. Again, these are
common items at hamfests.
Wha tever you use, the de­
sired filtering is about 75-90
t-tF at 450 V dc.

Once this is done, you will
have to configure the resis­
tors: first, a dropping resistor
for the regulator tubes. Sim­
ple calcu lations will yie ld
the va lue needed: In my
case, the output of the fu ll­
wave bridge with f il te r ca­
pac ito rs was about 435
volts. The maximum screen
cu rrent on the 4X150A is 30
milliam peres, and the VR
tubes (2 X OA2J don 't want
to see more than 300 volts.
The required drop is 435 ­
300 = 135 volts/.030 =
4500 O hms. Assuming nor­
mal use of the amplifier in
class AS" chances are you
won't exceed 20-25 milliam­
pe res of screen current (un­
less you' re driving the living

daylights out of the tube)
and one of the 50Cl0-0hm,
10-Watt res ist o rs yo u
stripped fro m the chass is
will fit the bill perfectly.
Your screen diss ipation wil l
be on the o rder of 3- 4
Watts, so the lO-W rating is
more than enough.

No w that you h a v e
dropped the voltage to the
VR tubes, you'll a lso need to
make up a sc reen bleeder.
The guiding factor is that
you wa nt the sc reen supply
to d issipa te as fast or faste r
than the plate supply; othe r­
wise, you' ll pop the screens
on the tube. I've a lso used a
fuse here fo r extra protec­
tion - more on that shortly.

What ki nd of bleeder cur­
rent do you need? Well, not
much! The screen of the
tube doesn't draw much to
beg in with, so the bleeder
current ought to be on the
order of about 5-10 milliam­
peres. Let's do some ca lcu la­
tions: 300 volts/.Ol 0 rnA =
30k Ohms. Some experimen­
tation is in orde r here to de­
termine the time constant,
and rather than use math, I
just tried several diffe rent
values until the satisfac tory
cu rrent was reached, espe­
cially in relation to plate-dis­
charge current This va lue is
close to what I actua lly used,
which is about 33k O hms. At
this level , a ll you need IS a
2-Watt resistor.

Make sure that the VR
tubes a re the last piece of
the cha in that goes to pin 3

on the octal socket. This is
the most crit ical supply in
the amplifier and it must be
filtered and regulated ex­
tremely we ll fo r the ampli­
fier to behave itsel f in a lin­
ear mode. If you want extra
protection, such as if the
plate supply fails, in stall a
l /1G-Amp ACe fuse (not a
slow-blow) in series with the
screen-voltage li ne . This will
prevent tu be blowouts.

Once you have established
that the screen and plate
supplies are up and runni ng,
the next step is to tack le the
bias supply. If you have lo­
cated the 11 7-V-ac/6.3-V-ac
fi lament transformer, sim­
ply hook up the 6.3-V-ac
leads to the 5-V-ac winding
on the multi-tap. This will
yie ld about 95-100 volts
f rom the now-backwa rds
primary winding. A single
diode is sufficient for this
supply, as it doesn't draw
much current at all and reg­
ulation is not a problem.
You' ll see about 120-1 30
volts at the output, but
he re's the catc h: You must
hook up the diode reversed,
since we need negative bias!
No sweat here, as the cath­
ode (banded) end goes to
one side of the transformer,
with the othe r transformer
lead grounded. The output
is taken from the anode side
of the diode and a 4G-t-tF,
25O-V-dc capacitor from the
salvaged parts is connected
backwards from it to ground
- minus to the anode, plus
to ground. Next, locate or
buy a 5k, 5-Watt potenti­
ometer, a 33-volt, 5-Watt
zener, and a 1k. z-watt resis­
tor. This is you r bias network
and should be connected as
pe r the schematic.

When the key line at Jl is
shorted, the 1k resistor is
taken out of the line, there­
by allowing the zener to do
its thi ng and provide an ad­
justa b le ran ge of about
50-120 volts dc. Removing
the ground raises the stand­
by voltage back to about
135 or so, putting the tube in
hard cutoff. Mount the com­
ponents on the Bakelite
board that was rescued ear-
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Photo C. The finished conversion with new fettering and a
new pain t job.

Fig. 4. W iring diagram for modified blower. Of the eight
wires, don ·' use either set o f black or green wires. You'll need
to determine which are the Caffee' pairs by shorting one of
the red wires to one of the oraoee wires and connecting 25
volts across the other two. If the blower won't turn, try the
other red wire to the same orange wire and change 25-volt
connections accordingly.
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the new blower supply. This
is noth ing more tha n a Radio
Shack 25.2-V--e-t, 6--Amp trans­
former. You' ll have to wire
the blowe r very ca refully,
howeve r, as it was designed
to run from a flip-flop sup­
ply that is nowhere near 60
cycles. The trick is to find
the red and orange enam­
eled wires and wire them in a
series-parallel arrangement.
as shown in Fig. 4. I fried an­
othe r tran sformer by not do­
ing this, as the current de-­
mands became excessive.

At this point, it would be a
good idea to check all of
your wi ring. You should
have plate, sc ree n, grid, and
filame nt vo ltages both in
position and working co r­
rectly. The blower should
also come up to speed and
the transformer may run a
little warm. but that's it !
Again, refe r to Photo B for
the final layout. You may
have to jockey the blower
transformer around a bit to
find the best compromise to
get at the leads (which are
quite long) and clear the
othe r components. Take
your time and be neat. Mark
you r wires well for later
ide ntification when hooking
up the switc hes and lamps.

Now, the fun part begins.
You are ready to insta ll the
sw itc hes a nd indic a to r
lamps on the front panel,
the fuse holder for the ole
ma ins, a power cord on the
back, and a jack for switch-­
ing the bias control when in
standby. It might be a good
idea to consider sanding and
repainting the chassis (see
Photos C and D). If you are
so inclined, yOU can also
reletter all of the controls
with transfer type and then
spray the panels with a clea r
fi nish, like Krvlon, for pro­
tection, Chances are if you r
972 looks anything like mine
d id when I pic ked it up, it'll
need a paint job

It's time to do the front
pa ne l! O ne item I didn't
scrimp on was a mete r. Col­
lect ro makes a fi ne unit with
a front-pane l sca le of 0- 1
mA (catalog #Dl -1 012). It
reta il s fo r about $15.00 and

The next step is an easy
one. You'l l have to drop the
fi la me nt vo ltage to the
4X150A to exactly 6.0 volts,
as per Eimec's ratings. To do
that, you need to know the
filament cu rrent req uire­
ments (2 .1 Amperes), and us­
ing simple math we fi nd that
6.3 - 6.0 = .3 volts need to
be dropped Also, .3 volts!
2.1 Amps = .14 Ohms. (2.1
x 2.1) x .14 = 6,1 Watts.
So, you 'll need a .1a-Ohm.
&-Watt resistor? Well, my
past experience has shown
that the ave rage .t -Ohrn .
to-watt resistor will fill the
bil l, yie lding a f il ame nt volt­
age around 6,08 volts. For
the inte rmittent use the tube
will ge t, you' re not shorten­
ing its life by any drastic
amou nt. or even any appre­
ciable amount! So, go ahead
and use a .t -Ohm. to-wan
resisto r. These always show
up in surplus houses and
flea markets for a song. (I
bought 5 at Dayton for 10¢
apiece.) Run the wire from
this resisto r to pin 8 on the
octal socket and ground the
other side of the filame nt
lead for the return. If you
have n't done so already ,
a lso hook up the grid bias to
pin 2 of the octal socket.

If you want to use the
multi meter switch and me­
ter to also measure grid and
sc reen c urrent (and who
doesn'tt), you'll need to dig
up or buy a couple of 3.3­
O h m , 2-Watt re s is tors .
Whe n the meter leads a re
across these resistors (in se-­
ries with the screen and grid
supplies), the meter sca le
reads about 30 rnA full scale,
which is perfect. Use one re-­
sisto r for each supply. You
ca n use existing te rminal
strips to secure the resistors,
whic h shou ld be installed
right before the voltage goes
to the octa l socket.

By now, the bottom of
your supply should be look­
ing something like Photo 13,
Notice the neat layout a nd
extensive use of cable ties
a nd dressed leads . This
makes trou bleshooting a lo t
easier.

The next step is to insta ll
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set this pot will de te rmine
your class of operation. For
example, a setting of - 100
to -90 volts will put you in
class C and the tube will
need more drive for a given
power output. This is appro­
priate for FM use only .
Dropping the voltage to
about - 60 to - 50 volts will
put you in about class AB,
where the idling plate cur­
rent will be close to 80-100
mil lia mpe res , and you'll
need on ly about 1- 2 Watts
of d rive for fu ll power out­
put.

OK, let's step back and in­
spect our work. The plate
supply is now up and run­
nin g. The screen and grid­
bias supplies a re a lso behav­
ing as inte nded. You're a l­
most done, believe it o r not!

...
•

•

. ..... .
.

o

lier from the garbage and lo­
cate the bias-adjustment pot
in a convenient location. I
placed mine behind the fi l­
te r caps inside the chassis to
prevent accidental readjust­
ment.

Note: If you chose the
more conventional 117-V­
ac/125-V-ac transformer,
simply hook it up to your ole
source and wire as before on
the secondary. Your vo ltage
range will be greater when
adjus ted and will sit a t
abou t 150-160 volts whe n
on standby.

Verify that your supply
will give you from - 130 to
- 50 volts wh en l t is
grou nded an d Rl is ad­
ju ste d . It s ho u ld be a
smooth ad justment and be
stable when set. Where you
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Parts Ust

transformer, wire its primary
in parallel with the blower.
This will bring up the grid
supply, blower, fila ment,
and screen, but the sc ree n
won't be in the circuit unti l
you throw the plate switch.

NCM' you are ready to test
the tube ! You' ll need a cou­
ple of voltmete rs capable of
reading 0-250 V dc and
0-2000 V de. Connect the
minus lead of the firs t to the
bias line and ground the pos­
itive lead. Using high-volt­
age probes, carefully con­
nect the positive lead of the
second mete r to the ca pac i­
to r te rmina ls and the nega­
tive lead to the minus side
of the supply-not ground.
Connect the Hv-to-rf-com­
partment plug and plug in
t he oc ta l p lu g . If yo u
haven't done so, remove the
screws that hold the rf com­
partment cove r down. Be
careful - there is plenty of
high voltage present!

With the 4X1 50A in the
socket and seated. turn the
ac power on. Wait three
minutes for the tube to
warm up. Then, turn the
plate supply on. You should
be seeing about 1500- 1700
volts on the plate and - 135
to - 150 volts on the grid
(You can also verify the 300
volts on the screen if need
be, but the OA2s shou ld be
glowing purple at this pomt.l
With the bias-adjust control
at its maximum resistance,
ground 11 . You should see
somewhat of a drop in the
grid voltage. While keeping
)1 grounded, adjust R1 for
abou t 100 milliamperes of
plate current. Then, remove
the ground from J1, and the
plate current should drop to
zero.

Again, grou nd the key line
and verify that the plate cur­
rent is back at a bou t 100
mill iamperes idling. If so,
you have nCM' se t the tube
to run in class AB1-linear.
The blower shou ld be forc­
ing a little warm air around
the tube chimney. At th is
point you are runn ing about
150 Watts dissipation (not
power). If the above instruc­
ti ons check o ut, you 're

5.99

5.95

1211 .29

1011 .29
.65

2.50

31$1 .29
4.00

12.00

you ' ll f ind that it lines up
perfectly with the socke t
An indicator light can be
placed ac ross the primary to
show plate power is "up."

A good place for the ac
mains fuse is right behind
the meter on the top chassis.
I used a c lip-in-type fuse
holder. If it blows, the cover
can be quickly removed to
gain access. Make this a
8-1D-Amp MOL slow-blow
for the current surge when
the plate capacitors charge
up. Wire your primary ac
switch to bring up the grid­
bias supply, filament volt­
ages, and blower. Insta ll an
NE-51 -type indicator across
the transformer primary. If
you are using a multi-tap

jobberfflea market
jobberfflea market
Radio Shack

jobbeftf lea market
Fair Radio
Jameco
Jameco
Fair Radio
Fair Radio

Fair Radio
Jameco

jobberfflea market

Jameeo
Fair Radio
Fair Radio

Fair Radio

Fair Radio
Jameeo
Fair Radio
Fair Radio

T4

Plate Supply
T1 117-Y·ac primary, 1200- 14lXJ-V al3OO-mA secondary
01 -04 1N5408 type, 3 A, 1000 plv
C1-C2 Either Ihree 4 uF al 20000 Y dc

Of one 12 uF at 2000 V de
R2 Bleeder-from 972 parts

SCreen Supply
T2 tt z-v-ac primary, 700 V c-t at 50 rnA

6.3 Y at 3.5 A
5.0 V a12.0 A

05- 08 1N4007 type, 1 A, 1000 plv
C3-C4 50 uF, 350 V, ax ial
V1-V2 0A2 regulalOf lubes
R3 Bleeder-from 972 parts
R1 Dropping resistor - from 972 parts
F1 Fuse, 1Jl0 A, 250 Y, AGC

Grid·Blas Supply
T3 117-Y-ac primary, 6.3-Y seeondary (hOOk up back-

wards 10 5-V winding on T2)
D9 1N4004 type, 1 A, 400 plv
C5-C6 From 972 parts
0 10 aa-vou,5-Watt zeoer (EGG or HEp)
A4 100D-0hm, z.wen carbon
J 1 RGA female chassis mount jack

Miscellaneous
F2 Fuse, 8 A, 250 Y (AGCB or MOl-B)
M1 0-1-mA miniature panel meier (Galeetro 01 ·101 2)
AS .1-Qhm, 1D-Watt resistor
R6 5k-Qhm. 2·Watt potentiometer
R7- AB 3.3-0hm, 2·Watt resistors
A9 .3-0hm, 2·Watt resistor
5 1-52 DPST switches, B-A, 125-Y·ac rattng
11 -12 NE-51·type Indicator lamps, or preassembled

12Q-Y-ac indicator assembli es Jameeo
117·Y-ac primary, 252·Y secondary Radio Shack 273-1512
Fuse holder (2) Jameco
Ac C04"d and plug jobberltlea market
Shaft cou plings (2) and extensions Fair Radio
Knobs, 1/4" (3) Radio Shack

Note: Prices and sources for some parts are not specific due to widespread availability, both sur­
plus through Fair Radio and at uee markets. You should have litt le trouble findi ng what you need.
FOf a free copy of Fair Radio's latest calalog, wri te Fair Radio Sales, PO Box 1105, Uma OH 45802.

is available in most e lectron- otherwise the pointer will go
res parts stores. With the off scale reve rsed and possl­
shunts called for, it will give bly damage the moveme nt.
you the current ranges de- Ei ma c te ll s u s that
sired - O-5OO rnA for plate 4X150As last longer if the fil­
current and 0-30 rnA for ament voltage is allowed to
screen and grid current. If come up without plate and
you' re clever, you might screen voltages for about 3
fi nd a way to mount it to minutes. To facilitate this
cover the two terminal-strip and solve the t ricky problem
knockou ts . If you're lazy of bringing the plate and
{like mel you can mount it sc reen voltages up at the
above the Meter ca llout and same time, I wired up a
leave the othe r hole blank. Plate switch on the front
The leads that went to the pane l. This is noth ing more
terminal strip now go right than a OPST switch, one side
to the me ter. I ran a ll new of which controls the pla te
s h ie lde d two-co nd uc t o r prima ry supp ly and the
cables to all sampling points other of which cuts off the
and the meter itself. (au- screen voltage right before
tion: Check the polarity on the octa l socke t. If you
th e grid-c urre nt re sistor, place the switch as 1 did,
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9.95

$59.95

ALUMINUM CABINET
ALL HOLES PRE - PUNCHeD ~

_____...:5;,;6;;,.,;;,9;,5__:
ALL RG59/U COAX CABLES VI
COME WITH CONNECTOR f\J
ATTACHED ~

100FT $15.95 ~

75 FT $13.95 ~

50 FT $10.95
3 FT $2.50

9.95
-'=,

ALL SYSTEMS INCLUDES DETAILED INSTRUC TION

~

~-:--....;;;..----­
... MIC RO W A VE
~ ANTENNA KIT ..•..•_..• $9.95

ffiDOWN CO NY KIT ..... $9 .95

~ POWER SUPPLY KIT $9.95

~ CABINET $6.95

o $36.80

VARIABLE POWER SUPPLY
BOARD & PARTS K IT

,.;

~.r""",
g (T~ION!:::IX I~C .. ,~ (~~~~~ 901R 7M2~1~
e 62 19 C O F F MA N R D . 29 1 2995
o I NDIA NAPOL IS, IN 4 6 2 6 8
Q . 0 0 U ,!> O F O" S HIP PI NG

~6 ·L $ 0.£ S6 ·9$ WIiO~ ssono 1i388nli S6 ·~l $ .,.NN3.£N .,.

'Iil,bR

For a SAMPLE COPY please
send $2 to .

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation.

(AMSATI, P.O. Box 27, washington, DC
20047.

NCG CO. NEW-TECHNOLOGY HIGH-QUALITY
AFFORDABLE TRANSCEIVERS FOR ALL WINNERS IN COMPARISON HANDS DOWN'

10/160M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBILE

JUST SLIGHTLY AHEAD'
4 MEMORYS - 3 WAY AUTO SC AN,

DUAL VFO, IF SHIFT, CW- W, 400 Hz.
CW,-N 200 Hz ALL 9 BANOS PLUS

MARS. BU ILT IN AC/DC POWER. SSB.
CW O R RTTY. I.F . TUNE 3-ST EP
TUNING SPEED. 200 WATT PEP,
MICROPHONE IMPEDANCE 600--5OK

OHM HAND MIC. INCLUDED.

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR'
40, 15 AND6 METERS ARE YOUR BASE A GREA T O RP RIG WITH THE BIG RIG
STATIO N OR MOB ILE WITH AC/ DC SIGNAL,2 WATTSOR10 WATTSOUT.
BUILT IN POWER SU PPLY CW-N 200 BU ILT IN CW SIDE TONE, DIGITAL

Hz OR USB, 2.50239 ANTENNA CON- DISPLAY , HAND MIC . TOP MOUNTED
NECTORS. HAND MIC , BU ILT IN TVI SPEAKER. MOBILE BRACKET, RIl OR
FILTER LITTLE TO NO TV INTER- FINE TUNE T X&RX. ~4KHz , 21 TO

FERENCE, 20 WATTS PEP, MARS ON 21 ,450 MHz SIGNAL TO NOISE MORE
40 AND 6 METERS THAN lOdB DOWN

$249.50$445.50
90 DAY WARRANTY ON ALL TRANSCEIVERS · DIRECT FROM NCG OR YOUR DEALER

WE HAVE 1.2 GHl BASEIREPEATER & MOBILE ANTENNAS
NOTE : PRICES M4D SPECIFlC.TIl:Jl'IS SUBJECT TO

~NGE WITHOUT NOTICE OR OBUG.TI(:Jl<j

$849.50
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front pane l as I did. O r, you
can just make the adjust­
ments with a sc rewdriver, as
they won't drift much. The
key line to J1 can be hooked
up to any rad io w ith an ex­
tema l-a mplif ier keying jac k.
If you pre fer, the circuit in
Fig. 5 shows a simple rf sniff­
er using a Darl ington tran-

•
sistor to switch a relay and
establish bias. Add itionally,
if you have a Dow-kev re lay
fo r the a ntenna line, you can
hook it to the output a nd
use the spare contacts to set
the bias. Simply run the line
from 11 to the re lay instead
and ground the closure co n­
tact. 12 V dc for the relay
can be o bta ined from a
d iode off the tap o n the
blower tran sformer (snea ky,
eh what!) and the jack on
the rear panel can be used
now to c reate the ground re­
turn for the rel ay operating
voltage. This is the method I
use, w ith an ICO M IC-740
driving an MMT 144-28 into
the amplifier. The ICOM has
an RCA jack that will key on
transmit

And there you have it! A
300-Watt, tube-ty pe VHF
amplif ier for a nominal sum
and so me weekend work . If
th is doe sn ' t get you on
144·MHz aurora , I don 't
know what will ! If you have
any questions about the am­
plif ier when building it, send
along an SASE for the reply,
and I'll t ry to help o ut.

I would like to tha nk
Steve Katz WB2W IK, who
was most helpful with the
conversion and convinced
me to write this article, Mike
Crawford WA2VUN, who
punched the front panel at
his sho p, and my wife, Gayle
KA9ESB, who sees all these
" boxe s" disa ppearing into
the ba sement and doesn't
give it a second thought. .

· I2. DC

" .
ICOU"'- E &ROU ND
~RIO INPu T l UD. .,... ,DI
OIl NE&R ,NPUT m
COUP\. IN ~ looPl

IN ~ I~

the plate capacitor fo r re so­
nance. This is a screw ne xt to
the tube inside the p late
com pa rtme nt. Caution: Th is
screw has plate voltage on it .
Be careful! Use a noninduc­
tive tuning tool to make the
adjustment. In mos t cases,
o nce you set this screw, you
can make exc ursions ac ross
2 MHz or so without an ap­
preciable loss in power.

Carefu lly tune plate and
grid for maximum out put.
You' ll find that in All, it will
take onl y about 1- 2 Watts
to give 250-300 Watts of
output power. Not bad, e h?
That' s close to 20 dB of ga in,
and think of wh at your
16-dB-gain antenna can do
with that! If yo u prefe r to
run more dr ive power, sim­
ply set the idl ing current
lower to about 50 mA, and it
will take more drive (5-10
Watts) to ac hieve full out­
put. What is fu ll output? The
4X1 5OA is rated at about 250
Watts maximum dissipation
and pea k current of 400 mA
in SS B o peration. Keeping
the current down to 300-350
rnA is a good idea, and
you' ll st ill be mak ing lots of
power.

The 4CX250B can be sub­
stituted with equally effec­
tive results . The on ly d iffer­
ence is that 4X150As are fre­
quently ava ilable at fl ea
markets for as low as $5.<XJ
ea ch. used, while good used
4CX2 50Bs general ly ru n
more than $15.00 eac h.
You' ll also f ind the spectral
purity o f this a mplifier is ex­
ce llent, ma king it ideal for
repeater use . It' ll sit a ll day
and run 100 Watts without
breathi ng hard !

You can obtain shaft co u­
plings and extensio ns at fl e a
marke ts to bring the plate­
load and grid-tun ing co n­
trols out to knobs o n the

=. __ =J

2522 Paxson La ne
Arcadia CA 9 1006

•

a short length of cable . Con­
ne ct e ither a 3QO.-Watt dum­
my load or an antenna to
the output jack on the back .
Turn the plate sw itc h on and
key your rig or exciter. Using
a dummy load, peak first the
grid and then the plate-load
controls on the front panel
for maximum output with
minimum grid a nd plate cu r­
rent. On mos t of the 972s,
you w ill also have to tune

•

•""
•

(SlS) 447-4565 m-t Sam-6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6YSS

ready to drive the tube and
make power.

Note: If at this point the
idling cu rre nt still reads ze ro
or ve ry low, yo u may e ither
have a bad tube or insuffi­
c ient sc reen vo ltage ge tt ing
to the tube. Check all con­
nections ca refully.

Connect your exci ter (pref­
e rably 1- 2 Watts-an HT is
fine for tests) to the input
connector o n the back using

WHAT IS REOUIRED FOR A COMPLETE OPERATING SYSTEM? A TV s .. ' ...~ ~ a
TVC·:;> orTVV4 42G-450 mHII"chan ....13 downco......f1..r.10cm anl..nna.andc"" .
cable '" rece..... Package IJP lhe KPA!>, ackl 12 10 14 \Ide. anlenna. and any TV
cameta. VCR Of compuler ...~~ a com_". yodeo OU1j>lJI Simple. e~?

• APPliCATIONS, Co<dless ppMat>le TV camer. to' faces & o ther public ~......ee
.....nI5, '_ole VC R, etc. Remote control of RIC .,rpI"n-es '" robots SI>ow home
,'1MO ' apel. compute' programs. ,_at SSTV to local ATVer•. OXdepends on
antennas and I e.... '" Iyo 1 to 40 moles

.. FULL CO LOR VIDEO & SOUN D on one small 3 25.4" board

• RUNS ON EXTERNAL 13.8"'DC 81300 me .~ppe,. 0' batla<)'

.. TUNED WITH ONE CRYSTAL on 42 fj,25, 434 D. or 4;' ''.25 mHz.

.. 2 AUDIO INPUTS fo, a low Z dYMm,c an d line 1" ..,1 au dio input tound ,n moai
POrtabl" color Cameras. VCRs. 0' home compu!,,"

• APPLICATION NOTES & ac"" maI IC supp l'ed 10' typIcal " . te rnal conneclions.
PBc~ltg,no, and system operation

• PAICE ON LY S159 oolo....' ..d Via UPS luriace ,n the USA Techn,c'an class
amateur license or hIQM' .Et'lutred 10 ' purChase and operation

KPA51 WATT70CM ATVTRANSMITTER BOARD

C A LL OR WRITE FOR OUR C O M PlET E CATA LOG & more Into or> alv
downconverters. antennas. camera", etc.. (If .... hO.5 00'1 in your a'..a

TERI,lS Vou. I,lasl ....card or cash only UPS COO toy lelePl>O.... or mail T"!eJ>hone
Ofd....' & -'al 1,l0 USlJ8Ily $¥l'pped .. ,\h,n:;> 08...... 1111 otl>.... C1'IeckS rnu$l clear t>elore
~I T",nsm 'II" 'lI e<l1J,pmenl sold only 10 hc...->sed ."",'eurs .ent,eel III 19S.
CaIItlOOlo.. C._I oncIu<kt sales la.

Photo D. Rear view of the completed unit after repa int ing.
Note the position of the rf keying jack.
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Fig. 5. Rf sniffer circu it -for keying w ith any rad io usmg
sensed d .
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H. H. Hunfer W8TYX
1106 Carolyn Avenue
Columbu5 OH 43224

A Space-Saver Seven Megger
Stuffing full-wave 40m loops into tiny places is WBTYX's
specia lty. We finally got him to tell us how he does it.

tance of 6 feet back to the
starting point.

The loop is fed at the
sta rting point w ith RG-8
coaxial cable. One end of
the loop is connected to the
center conductor of the
coaxia l cable and the othe r
end of the loop is connect­
ed to the shield.

The jog in the loop, de­
scribed above, was not in
the original version of the
antenna . It was added after
measurements with a noise
bridge showed that the res­
onant frequency of the an­
tenna was too high. The di­
mensions cited above were
not "designed." Rather, I
used the space and the sup­
ports which were availab le
and then ad justed the over­
a ll length of the loop to
make it resonant at the de­
sired frequency near the
low end of the 4O-meter
band.

If you build a simila r an­
tenna, use what you have in
the way of space and sup­
ports and start with a total
length of the loop equal to
about one wavelength at
the desired operating fre-

From there the loop goes
to the eaves under another
corner of the house, a dis­
tance of abou t 25 feet; the
he ight here is about 8 fee t.
The loop then goes vertica l­
ly down the side of the
house about 5 feet. The pu r­
pose of this " jog" in the
loop is to add length and
make the antenna resonant
at the desired frequen cy in
the 7·MHz band. The loop
then goes horizonta lly for a
distance of about 7 feet,
then more or less vertical ly
back up to the eaves, and
then horizontally for a dis-

The loop continues from
the corner of the house to
the corner of the garage, a
distance of about 24 feet.
The corner of the garage is
about 7 feet above the
gro und . From there t he
loop continues to the peak
of the garage roof , a dis­
tance of abou t 11 fe e t
where it reaches its highest
point, about 11 feet above
the ground. The loop then
contin ues to the far corner
of the garage, a distance of
19 feet, descending to a
he ight of about 7 feet.

""-----l,,,,,,
I

Fig. 1 shows the general
layout of the loop antenna .
It is a closed loop with a
total electrica l length of
about one wavelength at 7
MH z. I used no. 20 copper
wire because that is what I
had; the size of the wire is
not importan t.

The loop begins under the
house eaves about 8 fee t
above the ground and con­
tin ues to the corner of the
house about 24 feet away.

."

COU
FEED

r--~-------,,
I Gf.AOGf:,,,,,

,,,
•._--- ----- --------------, ,, , ,,

Fig. 1. General layout of the loop an tenna.
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When my on ly anten­
na, a root-mounted

vertica l for 7 MHz, failed
du ring the winter, I was not
able to repa ir it because of
the cold weather. I needed
a replacement, but no trees,
towers, or ta ll bu ildings
were available for supports.
Afte r some exper imenta­
tion I arrived at a (more or
less) hor izonta l loop an ten­
na which has performed
surprisingly well .



•

e oee

' "

"

'0
00000

•·'.•>

Fig. 3. The vsw r of the
10-MHz loop.

try a diffe rent type of an­
tenna, give this horizontal
loop a try. It' s not a wo rld­
beate r for OX, but it is sim­
ple, easy to put up and ad­
just, and works reasonably
well . That's a good combi­
nation.•
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'"

Fig. 2. The vswr of the 7·MHz loop.
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c o ns is te n t ly pe rfo rmed
well with sta tions out to
about 500 miles; beyond that
distance my vertical antenna
did better.

After the 1O-MHz band
opened, I sho rte ned the
overall length of the loop
and made it resonant for
that band. Fig . 3 shows the
vswr of that loop ac ross the
3O-mete r band; it is less
than 1.2 to 1 over the en tire
ba nd . I h a ve wo rked
VK3AGW twice using this
simple antenna .

If you are stuck without
an antenna or just want to

50-foot length of RG-8 coax­
ial cable which was co n­
nected to the loop. The
bandwidth for a reasonable
vswr covers most of the CW
portion o f the 4o-meter
band. I do not have equip­
ment to measure the im­
pedance of the antenna,
but the minimum vswr of
1.2 to 1 indica tes that the
driving im pedance at reso­
nan c e is a reasona b le
match for the SD-Ohm im­
pedan ce of the coax ial
feedline. Measurements of
my (repaired) vertical an­
tenna are shown for co m­
panson.

A horizontal loop anten­
na radiates most of its e ner­
gy at high angles with re­
spect to the ea rth. 50 th is is
not a low-angle OX anten­
na, However, on 7 MHz it
performed we ll on short
hops out to a few hund red
miles. The best OX I worked
usi ng thi s anten na was
OK1APV in Czechoslova­
kia, but band conditions
were good that night. It

quency. A wavelength is
given by the expression:
.l. = 935ff where I = wave­
length (feet) and f = fre­
quency (megahertz).

After you have erected
the loop with the calcu­
lated tota l length, measure
its resonant frequency using
a grid-dip meter, an swr
bridge, or a noise bridge.
The calculated length IS

just a starting point. The
resonant frequency of the
antenna will be affected by
the presence of nearby ob­
jects and its he ight above
ground. Adjust the length
of the loop to obtain the de­
sired resonant frequency.
An increase in length will
decrease the resonant fre­
quency, while a decrease in
length will increase the res­
ona nt frequency.

Fig. 2 shows the vswr
(voltage-s tand ing-wave ra­
tio) of the completed loop
as a function of frequency
for the 40·meter band .
These measurements were
made at the far end of a
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HOTROD
ANTENNA

Prices and Specifi cat ions subject to
change without notice or obligation.

Achieve 1 or 2 db gain over ANY ~ .....ave
1.....0 meter telescopic antenna. T he AEA
model HR-1 H ot Rod" anten na was
designed by Dr. 0 K Rey no lds (designer 01
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costs less?
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David L Oliver W90DK
Roufe 1, Bol 75A
Shevlin M N 56676

Shoestring RTTY
Build a commercial-quality computer in terface for under $30.

W he n I decided to put
my computer on the

air and see what was hap­
pening on the RTTY scene, I
set out to design a nd build a
simple inte rface that wou ld
provide accurate decod ing
of received Tele tvpe" and
CW signa ls and a ll ow the
compute r to key eit he r the
F5K or the CW inpu t of the
transceiver. I wa nted to
spend less money but. ho pe­
fully, get as much perfor­
mance as buying a commer­
cially made interface.

i\ly first attempt was a
very sim ple circu it using
phase-locked- loop tone de­
coders to detect the mark
and space tones. It had post­
detection filte ring and one
bandpass fi lter on the input
It pe rformed perfectly un­
der " laborato ry conditions,"
but in the real world of ama­
teur-radio bands, the print­
out was often ra ther confus­
in~. Something better was
obviously needed.

Having heard that active
fi lters we re hard to design,
build, and adjust. I was re­
luctant to begin design of a
fi lter-type decoder, I rathe r
cautiously breadboarded a
basic sta te-varia ble filter cir­
cuit using the Tl-OB4 bi-FET
op amp and found that it
worked perfectly on the first
try, d idn't oscill ate o r ring,
and provided a very high Q
at the des ign frequency
w hich came ou t exact ly
where the formulas had pre­
dicted Since that was the
hard pa rt of the design, the
rest went smoothly and I
was on the a ir With jus t a few
days work and only about
$30 spe nt out of the ham­
radio budget

Fig. 1 shows the c ircuit
d iagram of the interface . I
fee l it is about as simple and
straightforward as possible
without comprom ising per­
fo rmance. All switching is
done w it h sing le-pole
switches and no tu ning is re-

quired after initial setup.
The switching a rrangement
lends itself we ll to push-but­
ton operat ion and a very
modern look is possible us­
ing the switc h asse m bly
shown in the accompanying
photograph s.

How It Works

The audio signal e nters at
j1 and goes through a band­
pass fi lter (BPF) ce ntered at
2210 Hz. This filter is used
on ly fo r 17o.H z-sh ift RTT Y
and can be switched out
with 51 fo r wider shifts.

The signa l then goes to
U1, a 741 op amp, which
with 52 closed operates as a
limite r, produc ing a sq uare­
wave output at the frequen­
cy of the st rongest signal in
the passband With 51 o pen,
the op a mp operates as a
conventional am plifie r that
does not clip the signal at
norma l volume level s. Nor­
mal operation is in the FM or
limiting mode, which pro-

vdes better performance on
weak or noisy signa ls. The
AM mode can prove useful
if there a re two signa ls close
togethe r and the te nde ncy
of the limiter to capture the
stronge r signa l is not de­
sirable.

The output of U1 is then
atte nuated slightly by the
voltage divider consisting of
R4 and R5 so as no t to over­
load the following filte r
stages. It is fed to the inputs
of th ree BPFs consisting of a
2125-Hz filte r for the mark
tone and 2295- and 2550-Hz
filte rs for the space tones
corresponding to 170. and
425-Hz shifts, respectively.
The reason fo r c hoos ing
these shifts is that my pri­
mary inte rests are in ham
operat ion on the HF bands
(nearly a ll 17Q-Hz shift ) and
commercia l sho rtwave te le­
type (usually 425-H z shift).
Any shift can be copied in
the single-tone mode (se le ct­
ed by 54 ). Since 850-Hz shift

The circuit ooard with the switch assembly attached.

••

••
" ., . .
.... " ." .• •
~.. ~

~. ,

I..
II • n • • • •• • .~ • •,. - ~

~ " - • n •••

The completed interface. The round object above the switch­
es is the tuning meter.
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of the transceiver. U3d and
Q1 prov ide a push-to-ta lk
output so the computer can
automatically switch the
transceiver to the transmit
mode.

The power supply re­
quires a source of regulated
dc power, typica lly 13.8
volts, which is avai lable in
most ham stat ions. Since the
current required at 5 volts is
very small , a simple zener­
diode regulator is used, The
voltage divider consisting of
R7 and RB provides a refer­
ence for all the active f i lter
circuits. It is important that
all the fi lters be supplied
w ith the same reference
because this ensures that
the mark and space detec-
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any difference must be due
to the frequency changes in
the FSK signal.

The outputs of U2a and
U2b drive the LED mark and
space indicators. S5 se lects
normal or reverse shift and
sends the appropriate out­
put to the three-pole passive
post-detect ion fi lter consist­
ing of R15- R17 and C9-C11,
U2c squares the output of
the f ilter and converts it to a
TTL level, which is inverted
by one section of a 7404 hex
inverter, U3a. A TTL signal
which is high on mark and
low on space is now ready to
be sent to the computer.

U3b and U3c simply buff­
er the computer F5K signal
to be sent to the F5K input

are connected so that when
the mark tone is present, the
output of U2a goes low and
U2b goes high. The presence
of the space tone produces
the opposite condit ion. The
comparators will respond to
relatively smal l differences
in the detector dc levels, al­
lowing for maximum signal­
to-noise ratio. Since the dif­
ference between the levels
of the two signals is detect­
ed rather than comparing
each one to a set level, very
weak and noisy signals can
be decoded fairly accurate­
ly; i.e., the noise level com­
ing out of each filter is as­
sumed to be the same, so
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is used mostly on VHF
where signals are strong and
clear, I would recommend
using single-tone detection
rather than adding another
f ilter. A 2975-Hz BPF could
be subst ituted for the 2550­
Hz f ilte r, or all three shif ts
could be implemented by
using a three-position switch
at 53. After the BPF stages,
CR1 and CR2 half-wave rec­
tify the ou tput signals of the
filters and, in conjunction
with C7, CB, R10, and R12,
provide dc level s corre­
sponding to the strengths of
the mark and space tones.

Two sect ions of U2, an
LM 339 quad comparator,

Fig. 2. Bandpass filter. Fig. 3. Tuning indicator (opt ional).
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Table 1. Component values for active bandpass fil ters.

te rmine the Q of the fi lter
and are reduced only in the
case of the 221Q-Hz input f tl­
ter since it must pass a rela­
tive ly wide band of frequen­
cies. The mark and space fil ­
te rs are designed with the
highest practical Q in order
to provide maximum re jec­
tion of the opposite tone.
Each BPF uses a single
Tl-Q84 bi-FET quad op amp.
Do not substitute a conven­
tional op am p since the pe r­
formance of these filters de­
pends partially on the char­
acteristics of this IC Use the
best quality capacitors avail­
able for C1 03 and C1 04 to
ensure good tempe ratu re
stability.

A perforated prototyping
board with holes on .t -inch
centers makes for a neat lay­
ou t and fast construction.
The Rad io Shack Dual C rid
Board #276-161 is just the
right size for this simple in­
terface . Construction is no t
c rit ical because operation is
at audio frequencies. The
Tl-0B4s have a very high in­
put impedance, so be care­
ful to prevent stray coupling
which cou ld cause oscilla­
tion and ringing or reduce
the effectiveness of the fil ­
te r circuits, Use ferrite beads
on a ll input and output
leads and house the unit in a
tight metal box to preven t rf
from getting in to the circuit.
Shie lded cables on all input
and output lines including
the cable to the compute r
a re good practice, as we ll .

Alignment

Wh en cons truc tion is
completed you will need to

.~

."
•.~,... , .. .-.- "~. h=~....~ . _ · l 2Clll "-~ .

........ "- ,. , "• IM- • •, .-
"

...ow • •
. w.;'" ... prow

• ,~.
1" P?:M'

_.
" .-

••

pute r has TTl-level 110 and
the transceiver has a TTl­
compatible FSK input (Com­
modo re compu te rs a nd
ICOM transceivers, fo r in­
stance), you should be able
to build the interface exact­
ly as shown. Just fo llow the
instructions with you r soft­
wa re to make the right con­
nections to the computer. If
some pieces of the puzzle
don 't fit exactly, then you
will need to make the appro­
priate modif ications, For in­
stance, some compute rs
have R5-232 I/O which will
require level conve rsion to
TTl. There seems to be some
standa rdization among RTTY
soft wa re programs as to
polarities of input and out­
put signa ls; howeve r, this
may not be true in all cases.
Po la rity co nve nt io ns a s­
sumed here a re: mark , high;
space, low; key-down , high;
PTT, low to transmit. As
soon as you sort ou t a ll your
polari ties and levels, you a re
ready to sta rt building,

Each block la beled BPF in
Fig. 1 re presents the active
bandpass-filte r circuit of Fig.
2. Each fi lter circuit is the
same except for some resis­
tor va lues which are listed in
Table 1. R101 and R1 07 de-

then it will be necessary to
add an AFSK circuit such as
the one in Fig. 5. This circuit
uses an XR-2206 fun ction
gene rator to convert a TTL
signal from the computer to
an audio signal for the rig. It
will be necessary to ope rate
in the lSB mode (regardless
of which band you are on) to
obtain the correct mark and
space tones.

Another option for evv
enthusiasts is to provide fil­
ters in the &x)-Hz range for
the input and mark BPFs and
suitable switc hing to se lect
CW or RTTY. This is no t in­
cluded on the schematics
because I fe lt it was not suf­
ficiently important to war­
rant the increased complexi­
ty. Those who ope rate com­
puter CW a lot may wish to
do this, howeve r. Table 1
lists component va lues for a
tuning range of 650-950 Hz.

Construction

Befo re beg inning con­
struction, you will have to
investigate the manuals for
your compute r, the softwa re
you will be using with it, and
your transceiver. If the com-

F,eq R104 R10S Rl08 Rl09 R101 R107

2125 68k 10k 68k 10k 160k 220k
2210 68k 10k 68k 10k 51k 68k
2295 62k 10k 62k 10k l OOk 220k
2550 56k 10k 56k 10k 160k 220k
2975 47k 10k 47k 10k 160k 220k

600 160k l OOk 160k l OOk 160k 220k

Ef? 2~ 2m %
TO 'cv~

' _0t0 t OtOP .. _n , AC •

(aJ C. _ E>'~G

.- ·w

... "2'06)'
)

TO . c","
(b)

._ COII'P •• } 2I0 1212
Cw . E>'.... "".--

'-;l;
· w

'j>
TO .c ~_

~{(O _fL.' •
0:( ' _ _

('~ too.l

I
2"2122

(eJ
._- ••

t ... t ..ooc;

tor levels on ( 7 and ( 8 are
the same when no signa l is
present.

For ( W operation, the
transceive r can be tuned so
that the ( W tone is at 2125
Hz using the RIT control with
54 placed in the single-tone
position , A signa l that is high
on key-down will then be
sent to the compute r. For
sending, the interface circuit
will depend on you r trans-­
ceiver. Fig. 4(a) shows a cir­
cuit which will key most
solid-state rigs, 4{b) is a cir­
cuit for grid-block-keyed
tube transmitters, and 4(c)
shows a universal relay key­
ing circuit for any type of rig.

Optional Extras
l ike the economy car,

this simple interface has
some ex t ra -cos t o pt io ns
available. For instance. Fig.
3 shows a tuning-meter cir­
cuit using an lM324 quad
op amp and a 0-1 -mA mete r
which is very useful in mak­
ing th e fin e-tuning ad­
justments required for ac­
curate copy. It is ve ry easy
to use - just tune for max­
imum meter deflection and
you are exactly on frequen­
cy. If you build the mete r
c irc u it, t he n a dding a
sq ue lc h to prevent o n­
screen "ba bbling" when tun­
ing between signa ls is sim­
pl e. The final section of the
lM339 (U2d. F;g. 1) and a
few extra compone nts are
all that is needed.

If your transce iver is not
equipped for FSK ope ration,

Fig. 4. CW keying circuits.
48 73 Magazine - January, 1985

Fig. 5. AFSK circuit.
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dard shift or CW, switc h to
single-tone detect ion. The
squelch must be switc hed
out in this mode since it wi ll
never drop out on a single
tone. The majority of com­
merc ial commu nica t ions
use 425-Hz shift and reverse
polarity.

Now you can begin to en­
joy keybo ard operation .
Whether you are a newcom­
er to this mode of operation
or a RTTY old-timer, you will
no doubt f ind exploring the
w o rl d o f compu terized
communication very inter­
est ing. Th is simple interface
wi ll provide good perfor­
mance on RTTY, CW, and
ASCII up to 110 baud. You
will be able to chat with
other hams, check into spe­
cia l-interest nets, leave m es­
sages for f riends on rad io
bulletin boards, and if you
have general-eoverage re­
ceive, check out the press
services, ship-to-shore com­
munication, e tc.. outside the
ham bands. Hope to see you
soon on RTTY.•
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Operalion

Now that the alignment is
completed. all that remains
is to make the final connec­
tions to your transceiver and
put your computer on the
air. Mosl of tbe operat ing in­
structions depend on the
sof tware that you are using.
You will f ind th at usuall y it
won't be necessary to touch
the interface - al l control
wi ll be from the computer
keyboard and the transceiv­
er tu ning dial. For ham RTTY
and ASCI I operation, set the
i nterface cont ro ls as
follows: FM, 17Q--Hz shift,
double-tone, normal polari­
ty , squelch in. These settings
should work for 99% of all
ham commu nications. Now
and then you might f ind that

. .
someone IS usmg reverse p0-

larity. To copy a nonstan-

mike gain con trol in the usu­
al position for phone oper­
at ion. Increase R501 until
you reach the output power
you intend to use for RTTY
operat ion.

RTTY signals. Begin by con­
necting only the receiver
audio and the computer.
Load and run you r software.
Set 51 to IN, 52 to FM, 53 to
170 Hz, 54 to double-tone,
55 to normal. and 56 to
OUT. Set R9 and R1 8 to m id­
range. Tune in a strong clear
signal unt il both mark and
space LEOs are fl ashing.
Tune the receiver carefully
(preferably using a 1O-Hz
tu ning rate) until the tuning
meter reaches maximum de­
flection . Increase receiver
volume until there is no fu r­
ther increase in meter indi­
cation and adjust R204 so
that the meter reads about
80% of full scale . Print
shou ld be appearing on your
sc reen. Adjust R1 8 in each
direction unti l pr int begins
to become garbled, then set
it midway between these
poin ts. Switch to single-tone
and adjust R9 so that copy is
as good or nearly as good as
it was. The adjustment of
R18 is not critical on a good
signal but becomes inc reas­
ingly more so as signal quali­
ty worsens, so experiment a
little with th is control on
poor signals before putting
the lid on the box.

No w swi tc h i n the
squelch and adjust R20 so
that the squelch circuit does
not interfere with normal
copy but prevents any gar­
bage from appearing on the
screen when tu ning between
stations. Note t hat the
squelch drops out quickly
but takes a few seconds to
pick up. It is normal for a
few extraneous characters
to be printed during the
squelch tail.

If you are using the AFSK
circu it of Fig. 5, connect a
frequ ency counter and/or
osci lloscope to the output
and set all pots to m id­
range. Ground pin 9 and ad­
just R51 0 for 2295 Hz; adjust
R509 for 2125 Hz with pin 9
open. Adjust R506 for the
best sine wave at the output.
Set R501 to minimum and
connect the AFSK signal to
the mike jack of your rig;
sw itc h the rig to transmit in
the l SB mode and leave the

'" SH Lis' of ArJv'H tlstl ' $ on ptlgtl 80

adjust all the pots for proper
operation. How the unit per­
forms will depend on how
well the initial adjustments
are made. To align the ac­
tive filter ci rcuits, you will
need an audio signal gener­
ator or function generator
and a frequency counter or
an oscilloscope w ith very
accuratel y calibrated hori­
zonta l sweep.

To align each f ilter, apply
a signal of the correct fre­
quency to the input and, ob­
serving the output with a
scope, adjust R105 and R109
carefully for maximum out­
put. If the f requency-deter­
mining capacitors, C103 and
C104, are not close to their
nominal val ues, you may
f ind that the maximum out­
put occu rs at one extreme or
the other of the pot' s ad just­
ment range. If this happens,
it will be necessary to change
the value of the resistor in
series with the pot to the
next higher or lower value.
When you have peaked the
filter to its center frequency,
adjust the frequency contro l
of the signal generator and
observe that the output fal ls
off rapidly and equally in
both direc tions. You can
now be assured that the f il­
ter is working correctly and
wi l l prov ide good perfor­
mance.

Next, apply a sine wave of
about 2 kHz to the audio in­
put. With 51 in the OUT po­
sition and 52 in FM, increase
the level until the output at
pin 6 of U1 just becomes a
square wave. Adjust R2 for
the most symmetrical
square wave poss ible .
Change 52 to AM and ob­
serve that the output of U1
IS now a sine wave.

If you are us ing the tuning
meter of Fig. 3, ad just R203
to zero the meter with no
audio appl ied and set R204
at mid-range. When adjust­
ing R203, begin at the
ground end and turn it only
until the meter first reads
zero.

You are now ready to put
the interface on the air since
the rema inder of the adjust­
ments are made with actual



Robin Rumboll ~VA·HlM

l U I Glade Hill Drive
/(no_ville TN 3791 9

Is Your Repeater Dying?
W ith this 16-channel telemetry encoder,
you have a remote chance of finding out.

Circu it Description

I like to keep circu its as
si mple as I can to minimize
construction time. The re­
fore, 1 used an Intel 8748 mi-

Why go to all the trou­
ble to downlink your

repeater's telemetry at a
speed and format that only
a computer can handle?
After all. most computers are
not very portable. Modems
a nd FSK ge ne rato rs can
be expensive. Voice synthe­
size rs tell you r data to the
world. Reading repeater pa­
rameters while mobile or
portable can be exceedingly
difficult.

This simple telemetry en­
coder will take a b-rmlltsec­
ond "snapshot" of 16 analog
and 16 digita l channels and
then down link them as a se­
ries of high-speed touc h­
tones!". When used with the
touc htone data d isplay that
1 described in the Decem­
ber, 1984, issue of 73 and
a hand le-talkie. you can
have an inexpensive, secure
system for readout of re­
peater parameters wherever
you are.

Fig. 1. Schematic.
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croprocessor to simplify the
c ircu itry. The circu it shown
in Fig. 1 uses on ly S ICs, if
you count the vo ltage regu­
lator.

10 , a National AOC0816,
is an 8-bit NO converter
combined with a 16-channel
multip lexer. Given a cha n­
nel address, a start pulse,
and some clock pulses, this
converter can do a com­
ple te conve rsion in just
a few microseconds . The
ADC0816 has an on-board

analog multiplexer which
eliminates the need for an
external multiplexer. This
multip lexer connects one of
its 16 input lines to the input
of the N O converter, de­
pending on which input is
addressed by the micropro­
cessor.

lC2, a 74150 16-bit multi­
plexer, does the same job as
10 , except that it does it
for digital signa ls. A 74C150
wou ld be a better choice for
this spot (since it is CMOS

and therefore has a much
lower current drain), but I
didn't have one, so I just
plugged in the regular TTl
version instead. If you have
a 74C150, you can just sub­
stitute it since the two ICs
are pin compatible.

The 8748 microprocessor,
IC3, cont ro ls the whol e
show. It addresses and oper­
ates the N O converter, the
digital multiplexer, and the
touchtone generator, It re­
ceives data. converts it to

the proper format, and then
outputs it at the switch-se­
lected rate.

The National MM53130
tou chtone generator, IC4,
not only generates the stan­
dard 16-digit tone pairs, but
it a lso outputs a push-to-ta lk
signal for keying the down­
link transmitter. Thi s PTT
signal is on ly present while
the tone is on, however. So,
if you do not want your
transmitter to drop out be­
tween tones. you might

73 Magazine · January,l985 51



want to add a small delay
circuit The one advantage
that the MM53130 has over
other touchtone generator

51-53

1 Ql

ICl
IC2
IC3
IC4
IC5
Xl

immediately goes to loca­
tion 0 for its f irst instruction.
That is why I put the vector
there.

lines 70-150 fo rm the in­
struct ion loop that the pro­
cessor stays in until the start
line is grounded. When that
happens, the processor he­
gins executing lines 160-590,
which comprise the part of
the program that reads all
the ana log and d igital c ha n­
nel values and stores the m
In memory.

O nce the data is a ll gath­
ered, it must be formatted
and se nt out to the touch­
tone generator. lines 600­
940 take c a re of th e se
chores.

Progra m instructions at
line s 950-1240 form the
OUTput subroutine which
routes the data to the touch-­
tone generator and ensu res
proper pulse durations,

The CONVert subroutine,
Jines 1250-1 520, performs a
bina ry-to-BCD co nve rs io n
o n all c hannel num bers and

accept on ly the 2-of-8-sty le
inputs .

l ast ly, a 7805 three-te rmi­
nal, 5-volt regulator is used
to supply a consta nt vo ltage
for the e ntire c ircu it.

Softwa re

The rmcroprocessor pro­
gram that runs the telemetry
encoder is shown in Fig. 2.
Since it is commented fa irly
well , I'll just brief ly outline it
here:

Lines 40-60 direct the mi­
c roprocessor to the transmit
program located at address
100 hex, I put the transm it­
rout ine start point at that lo­
cation In order to make
room fo r the data-d is play
ro utine that was described
In the pre vious a rt ic le.
Ne ithe r program IS very
long, so I put them both in
me m ory sim u lta neous ly.
That way I could e as ily
swap the processor from
o ne c irc u it t o a no th er .
When the rmcroprocesso r
fi rs t wakes up o r is rese t, it

.32

.39

.49

1.58

.30
9.95
1.35

50.00
5.95
1.59
1.99
.98
.33
.24

1.19
10.00

$ .06
.24
.59
.49

chips is that it w ill accept ei­
ther 2-of-8-type inputs or
standa rd 4-l ine bina ry in­

puts Other generator res

Parts List

Resistor, 100 Ohms, '14 W, 20%
Resistor, 10k Ohms, 1/. W, 20%
Trtmpct, 5k Ohms, V. W,20%
Capacitor, 10 "F, 16 V, electrolytic
Capaci tor, 20 pF, 50 V, disc
ceramic
Capacitor, 1 IlF, 16 V, elect rolytic
Capaci tor, 100 flF, 35 V,
electrolytic
Capacitor, .01 jAF, 50 V, disc
ceramic
Transistor, 2N3904 NPN or
equivalent
IC, ADC0816 AID converter
IC, 74150 t e-nne multiplexer
8748 microprocessor (see text)
IC, MM53130 DTMF encoder
IC, LM7805 S·V regulator
Crystal, 3.579 MHz, TV burst
40·pin ic socket
24.pin Ie socket
l8-pin ic socket
3- or 4-position DIP switch
PC board (see text)

4 ce, CB-Cl0

1
1
1
1
1
1
2 --­
1
1
1
1

1 R1
4 R2-R4, R6
1 R5
1 Cl
2 C2-C3

104
2 C5, C7

Fig. 3. PC board, foil side.
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fo re wiring the jumpers, ex­
cept for jumpers E through
H. These jumpers are very
close to the end of JC2 and
might be more easily in­
stalled before the Ie socket
is solde red on . Note that in
this group only jumper H is
labeled on both ends . This is
due to the fact that there
just wasn't room to put la­
bels on the board. These few
jumpers are short and are
shown on the parts-place­
ment diagram. Also note
that jumper Q is not labeled
on the board, but it is shown
o n t he p a rts-p lacement
drawing (near pin 25 of IC3).

Two sets of holes have
been provided for crystal
X1, a TV color-burst crystal.
This is to allow easy use of
either the large or sma ll
style of burst crystal .

The regulator, IC5, should

•

~..----

prototype shown with data

A-Z. Simply connect points
labeled with the same letter:
A to A, B to B, C to C. etc . I
recommend tha t a ll parts be
insta lled on the board be-

• •• •• •

Touchtone tefemetry encoder
displa y unit.

double-sided PC board, but
that would have made the
board much harder to dupli­
ca te . The jumpers a re all
designated by single le tte rs

Construction

A printed circuit board
was developed for this c ir­
cuit and is shown in fig . 3.
The parts-placement dia­
gram is shown in Fig. 4. Due
to the relatively large num­
ber of lines needed to inter­
connect the K s. about 25
jumpers were needed on the
board. These could have
been eliminated by using a

data. I convert a ll numbers
to BCD instead of sending
them out in hex format be­
cause the touchtone genera­
tor can on ly generate 16
tone pairs and the display
unit uses three of those for
s p e c ia l symbo ls . That
doesn't leave enough char­
acters to represent the hex
characters 0-9 and A-f . So
I had to send everything
in BCD.

DIG IT AL IN

C2
I

" :"":"-'40 II

IC'

I

•

24

-CIC-

-
IC 2

12

0

0

0

0 ,
0 40 R"
0 I
0

0 I C I

0

0

0

0

0

0

0

0

AD

•
•

,------- -
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I
I
I
I

SEND~"

z •,
'" •
0 •
-' •.. •z.. •

•••,
•

AI5

2.
- Rl ­

2Dl..-_-c~_

+ rC 11 I
coL I _

Fig. 4. Parts placement.
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Conclusion

O ne change that you
might wish to incorporate in
this circuit is to cha nge the
crystal freque ncy in order to
move the generated tones
off the standard touchtone
frequencies. This would no t
on ly ensure lin k sec urity,
but it would a lso prevent
some id iot with a tape re­
corder from wreaking havoc
by record ing the telemetry
stream and playing it back
on you r repeater or control­
link input frequency. Any
crystal frequen cy from 1 to
4 MHz ought to work just
fine .

Be sure to cha nge the
crystal in your data-display
circuit as well so that it will
decocle properly.

I want to thank Bill Kaylor
W9DSM for deve loping the
printed circuit board for this
project. Thanks a lso to Paul
Hamilton for his photo­
graphic assistance .

Printed circuit boards a re
available from the author
fo r $10.00. Preprogrammed
and tested 8748 micropro­
cessors are avail abl e fo r
$50.00.•

tone sent in a cycle (channel
0) is he ld on slightly longer
to allow transmitters and re­
ceivers in the downlink sys­
tem to come alive. The re­
sulting format and timing of
all th is outputting is shown
in Fig 5.

To easily interpret the d is­
played analog data rece ived
on the down link. I made use
of a simple nomograp h
shown in Fig, 6 , Numbers
from 0 to 255 are scaled
along one side of the verti­
ca l line. Numbers represent­
ing whatever data is to be
measured ca n be put on the
left side of the line . For ex­
ample, if you are measuring
temperature, a sca le from
- 40 to + 150 degrees may
be drawn on the left of the
line. Then if the downhnkcd
data reads 182, you can
simply find 182 on the right
side of the line and read the
correct temperat ure cor­
responding to that value on
the left side .

g~

' 00
ese

'"'"'00

"....
".......
,..
".".
'"'00
~

00

"..,.
••..
ee..
•

Fig. 6. Nomogr-aph.

ry as two e ight-bit words,
The e nti re sam pli ng and
conversion process takes
only abo ut 6 milliseconds.

The microprocessor the n
begins the data formatting
a nd out putting p rocess .
Firs t, a channel number is
output to the touchtone
generator. Channel numbers
range from 0 to 17. That in­
cludes channels 0 th rough
15 for the 16 analog c ha n­
ne ls. and c ha nne ls 16 and
17. which are the two eight­
bit words containing the 16
digital channel bits. A " -"
is then sent (# on a touch­
tone pad) to serve as a se pa­
rator between channe l num­
ber and data , Next, the
channel's data is retrieved
from memo ry and c o n­
verted to a th ree-digit BCD
number ra nging from 0 to
255. Then these three digits
are sent. lastly. a space (0
on most 16-digit touchtone
pads) is se nt to sepa rate
channels on the display.
l ead ing zeroes are omitted
on both c hanne l numbers
and data to minimize the
send ing time. The sendi ng
rate of 12 to 25 seconds pe r
complete cyc le can be va r­
ied in e ight steps by setting
the Se nd ing Rate Selector
switches, 51-53. The fastest
rate is se lec ted when a ll
switches are closed. At the
fastest rate , each touc htone
is on for approximately 35
mill iseconds, fo llowed by a
silence period of equal dura­
tion . The very first touch-

2522 PalSon Lane
Arca d ia C A 9 1006

$399 deuverec
Te·1 plus

fu l what you connect to the
inputs .

O pe ration

The circuit begins ope rat­
ing when the START line is
pulsed low, First, a ll sixteen
analog channels are sam­
pled The ADC081 6 AID con­
verter generates an 8-bit dig­
ital representation of a O'to­
5-volt analog input. Each of
the 16 analog inputs is sam­
pled one at a time with the
results sto red in micropro­
cessor memory. Then the
digital inputs are sampled.
Each digital bit is shifted in­
to a memory location shift­
register sty le . When all six­
teen digital bits are sampled.
they are sto red in memo-

•

•
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Fig. 5. Timing diagram.
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ATV TRANSMITTER/CONVERTER

be provided with a heat sink
since it can get qu ite warm,
Space is provided for a TO­
22o-style heat sink,

Powe r-up should be pre­
ceded by a voltage check
with IC5 in place and all
other ICs removed . Chec k
the power pins of a ll ICs for
+ 5 volts. If they all chec k
out, disconnect power and
install the remaining I( s.
Observe tha t IC4 is installed
with its pin 1 pointing in the
opposite direction from 1C3.

Although this c ircuit can
be powered by a ny vo ltage
from about 6 to 30 vo lts, the
analog a nd d igital inputs
must be limited to a maxi­
mum of 5 volts (or IC dam­
age can occur). So be care-
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A"lD SAVE, A. A no. c.- d.or' ....
· ' 0 d• • mon•• boo ' If ,.'ow w c"'ldl't". . F••• Inf .

WES TER"l ELECTRONICSD...t , AT· , K........ "l••• .

COLLINS TUNER
Collins 180Y-l Antenna
TUNER lor 2-30 MHz: has
dual section air variable
50-1600 and 30-600 pi
(0,065" min/O.156" max
gap) and 2 9" dia 14-turn
roller inductor of 0.19"
dla tubing , ceramic tap
switch. 3/100 pt 7500 V
doorknob capacitors . Con­
trols Cand l Select, Var C
and l ; 7'1< t 2.5'1< 16,8, 33
Ibs, Used .. . $99 .50
GRAINGER AM 4531 linear Amp . 120·152 MHz: 10 W
in, 50 W nut using 8122 tube in P-A 1I 5.1230 VAC:
7'1< 19'1< 14 5. 50 Ibs Used-not tested ,.. ,.. ,$195.00

JENNINGS UCS·300-7 S Vacuum Variable Ca~cltor ,

9·300 pI 7S00 V rnax. 3 Ibs sn . Unused ......199.95
DOUBLE POLE ANTENNA RELAY ASSEMBLY lor Am­
4531. consists 01two SPOTAmph enoI360·11896·1003
coaxer relays rated at 500 watts to 500 MHZ Ea ch has
Nand 2-BNC connections: 115 VAC COi ls
No, 0017094, used . $24 .95

Pn ces f .O .B. Um_, O. e VISA . MASTERCARD Acceptad .
Allow to, Shlpplno • Sand lor New FREE CATALOG '84

Add'u. Dept 73 . I'IIone: 4191127·6573

0<0.....,.....,.._.._.-
•••

' 000<000..... '

'-n=i.....1'' ''• •
.=:. I~ P;;:;-~i:.

"Decode-A-Pad"
$89.95

Inc ludes sh,pp ,ng USA Ca l ,~"h'es"e , " ,1d 6"" ... 327
M 0 to

TOUCHTONE~ OTMF
to RS-232-C

300 BAUD INTERFACE
~

au•• vo..e camp..... tall. cad. DTMF .....ch. a n...
a Rec. ,"e all 16 dlg" s as ta o. as theycan h. t ran,mlt ted
a Eas,lypeog' a m yOu e compute' ,n BASICto deeodo mult,-

d ,g 't "S!e,n gs -, d is play digitS. Sou nd a laems. obse'"e
....c.... , codes. co nteol e"'ays, 'emote base

• S,mp l. to U'., ,ust pca" 'de +12 VOC and aud 'o. hook
two wlea. to th e 1'15· 232· C s" ' ;a l .n put on your compu _
ter,e nter a s ,mple BAS IC pcagra m an~ beg in to d OCOd.

• Sa m P'e BASIC prog,"m .n ~ Ins tcuct,ons , n Cl u d e~

• l. E.D I n ~ ,catoc

ENGINEERING CONSULTING
INTRODUCES

ModeIDAP-1
W Ired a nd Tested

MAE·3, VAGI MICROWAVE ANTENNA
- High quality up to 60 dB gain 1.9-2.5
GHZ-50 mile range possible clear TV
pictu re , pre assembled probe with
down converter, 1.9-2.5GHZ, power
supply and RF amplifier, 1.9-2.5GHZ,
30dB gain , with co-ax cable included.
All mounting hardwa re, for fast and
easy installation. Spec ial $89.95. Aven­
able by phone or mail order only. Check
or money order, 5% Shipping and Han­
dling on all orders. KASHIWAGI ELEC·
TRON ICS CORP. , 4954 West
Charleston, Las Vegas, Nevada 89102
Phone: (702) 878-5747.
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ARTERJNJBUY

RTTY FACTORY
INVENTORYREDUCTION SALE

• OM· 170 · TU-170 ' TU·170A · TU·I200
• TU-470 • All Reduced For Big ~Yln&s

CAll TODAY 1913) n4-0198 ...308
FLESHER COPR • P.O. SOX 976 • TOPEKA. M.S • 6fSI1

BEARING AND DISTANCE CH AAT. 23
pages of daTa IiSlS. Anl enna headIngs lind
distanc:es to 600 .. loealions 'fIfOfldwide.
Compufer-generaled Chltr1 is blIsed on
your OTH. User's gUide irw;Iude<J, A.IIOWS

you to aim YOUl d,poIe Of beam toward
a'eiI s you " '$h 10 WOIk. legIble prinl .
bond papel. vinyl oowef. shipped lilt!.

$10.00 complete (CA add 6 V. %~ Da..n
MltCkey. eo.. 1157, Felton CA 950 18 (XYL
NW6U). OSl lOf infMample. BNB267

OSLS AND RUBBEA STAMPS. Top quality.
OSL samples and slamp info rmat ion, 5Oc.
Ebbe,t G,,,phics 0·7, 60. 70, Westervill e
OH 43081, BNB264

ELECTRONICS TECHN OLOGY COURSE.
34-credit, exce llenl lor FCC license p.-ep"
$50. Trade fo r 2m or 450 transcelvef,
KSKZT. 22S5 Ale.ander. Los 0_ CA
9J4(l2. BNB266

COCO OWNEAS_Free 8Oltwa,e and hard­
.."re brccrwre. CoCoNuts, POB 9866, san
Jose CA 95157.{)B.66. BNB265

COLOR COMPUTER CONTESTERS! De­
tecl dupes. Lao up 10 2560 calls. KITW
Contest Program now avai lable fr om
KaTW (no middle manl. Machine I"n­
gualle, requ ires min imum 16K $\1,95 for
tape vers ion Or $1 (refundable) 10' delalled
descripflon. Tom Workman KaTW, AI. 9
Box 688. Tucson AZ 85743. BNB263

TUBES FOR SALE: ham. audIO. oommun,·
calions. manne "nd a" c'aft We malch
pai's IOf audio. Have CCTV carneru, Free

antique tube wiTh S'OO.OO Ofdel', Wil le
AAS EIe<;lronics. 7110 DeCehs Place. Van

Nuys CA 91406. Pf'Ione: (8 18~997 -6200. rei­
e. (RCAI: 215706ARSE. BN8262

THE OX'EAS MAGAZINE Up-to-dale. In­
IOfmaIiYe. interestl"ll. ComPiled and edtl·
ad by Gus BrownIng W.BPD. OXCC Honor
Roll Ce<tilicate .. Send IOf lrea umple

and subsc'iption in'orlT'llOlion today. PO
D,awer OX. Cordowa SC 29039. BNB261

aSLS to Ofd9f. Va.iely of s tyles. <::oI<n.
card stoek. W.BPD OSls. PO Or._ OX.

CQl'dCWa SC 29039. BNB260

JENNINGS UCSL·1000 V"'CUUM VAAl·
ABLE CAPACITORS, 10 Ihr~ 1000 pF
at 5000kV wil h oea' d,ive I rain and mccnt­
ing bfackel, Ideal IOf tnat l inea, amphll.,..
Of tuner, $59,50. HP606C I" b-qual il y sl"nal

generalOf. 10 MHz th' ouoh 480 MHz. pel'

teet 'Of HFNHFIUHF alignment $345.00.
HP614A signal gene<" 'Of.900 MHz 10 2100
Mttl: $345.00. HP6I 8B. 3.8 GHl Ih'ough
7 6 GHz: $375.00. Jf!flold 900C sweep II"""
",aTOf. 500 kHl lO 1200 MH z: $345.00. An­
t'que N"Tional Radio NC-TV7M. lable top.
7" TV in original grey HA().style mel ,,1

o.:a binel: $245.00. Collins heW 603TT·1 pol'

table dIpole, 3 MttlIhrOUQl'l 30 MHz dipole
reel-type antenna: $2.5.00. All eqUIpment
lab checked. We aecept MIC. ViN . Of

Check. Phone Bill Slep. C704~52.·75 1 9.

SIl!P Elect,onics Company. Highw.y « I.
0110 NC 28763. BNB259

fo' plates in \lood sMpe. and 01 course
wilt pay a ll pos t"ge. Bla ine Hamrick
WBSlSJ, PO 80x 610173. OFW Ai,port TX

752(11. BNB258

EXPIAED HAM LICENSE PLATES ..anted
IOf 0011«1101'1: Will pay 'sasonable prrce

1,2-GH2 EOUIPMENT WANTED I ..OUld
li ke 10 trade the lollowi"ll mlnt-eon<ll tion
eqUipment IOf lhe ICOM AP·1lO1 repeater
andiOf the 1C-12() mobile transceive'. I
h....' Atlas 21o-X ..ilh poweI supply in ex­
cellent ccec.nce. IC·4AT new. IC-2AT

new. and Clegg FM·27 2·mel'" synlhesllad
25·Walt mobile. i n line s h ape. No

mochliealions on any 01 Ih is equipmefll .
BlaIne H,mnck W8!iLSJ, PO 80x 610173.
OFW AirpOfl TX 75261, BNB257

COMMOOORE 64 $·8 AND DXCC lOG in·
c ludes custom beam head ings. metances
to o x, piuS contin",,!, country. zones
OSOedIOSLed on any band, phone or CW,
upon counlry name or callsign entry. Disk­
ene and inst'ucTions $18.99, ppd. sceooe
Soflwa'e. PO Bo• • 18, Samia. ontauc.
Canada NTT 7J2, BNB256

GET IN NOW .me demand 10' burlliar
al"rma is eve'ywhere, lea,n lhis booming
business. It'S easy. We can help you , Start­
Ing info,m" lIon: $2.00, DynamIC Se<;u rity
Ma'ket ing, PO 60. 1456·H. Grand Rapids
Mf 4950\ , BNB255

KENWOOD T5-4305 OWNERS ONLY! Jab­

eo·S stce scan' AII-tI'lf)(le, squelch<lpef·
aled ("""'" U.. l.Queleh breal<8 the sean

stops'~ adlus"ble resume sean delay
Autam.lic ope<"lion r'HOlD" O¥9ffldeS
Stop scanf 6-.."e eon,*tion I. plUQ inlO
e. isling IOCl<etS. 2 aoIOefl. to6o mods ' No
cuI traces! small 1.,]r4 '" PC boa,d, Easy kIt
""h Inslruction ma""al-$1B.95, ASsem­
bled 1100"10 checked and gua,,,n.~...,th

manual -$28,95 (lndi"na 'esidents in­
clude 5% sales lax). aeeee, RI 80x 386.
Alexandria IN 46001, BNB253

8UILD ONE·TRANSISTOA HAM AECEIV·

EA, Of SImple ..a1 to Change radIO to he"r·
ing "id. or no-<:hemiC,,1 p.-inled ci'cuil

boa'ds, P'oeess inSl'OCllonS. each $2,00.
Kennel h Hand WB2EUF, PO 80x 708, Easl
Hamplon NY 11931. BNB25a

TS-1000. TS-2068. n 99UA. VIC·20 SOFT·
WARE: FrN o.:alal~ Turn your 1lf0000ams
and proje<::lS Into prohts. AnTfInNI deSIgn.
CIrculi desIgn, code llfiKT~, Mldwesl
Sofl..are Co., 9922 HarwICh Or.• Crea l·

WOOO MO 60312&-2318 BNB252

aSLS on ..OOd g'ain, glossy, and b'ighllY'
oolOfed ca'd sto<:kS Samples ~, QOF
Presa. Dept. 2. S05 S &rstow ' 212. Eau
Claire WI 54701. BN6250

DIGITAL AUTOMATIC DtSPLAYS lor FT·
1018, TS·520s. COllins . Drake, He" ' h .
S.." n, and OlhelS, S, . 1/2" 'ed LEO dIgIts
in • S···..ide by 1.112··-tligh by g" -deep mel·

III c:.t>inel. s.. lUI month'S ad, Wn le IOf
prices and ,nfomwrl;on. GRANO SYSTEMS
Dept A. PO eo.. 3Jn. Blaine WA 96230;

t604~530-4561.BNB251

spa<::!ng set Independently. Designed for
classes "nd in:;rl3iO!:l ing code speeo. $15.00­
diskelle Of ceeeene (speeily), N7BCU.
Dennis Olver. 22000 S. Tonya Ct.. Be"ver·
creek OR 97004 BNB249

MULTI-BAND SLOPERS
AL-SOo-.u . ,_-=- &fO~

~_.. .._-.._--- -­__ .... -.-$0(001..,_, _ .. _._.
__.e-._.>••_.~.~o,._ 1._" •__ . to.. . ,1
............ c__'..,_•. •_ ..'MAO" __~
........ .....,• . iRi ,iii,4d JI .. HiOi • ft.... I ... _
1 _ _ .....,- .. " _ 1"-, _ .•- .. " - .. ~> _ "10-"'.... 0P0l~ ..... _ nl" _ 1" -> _ _ - - . • ,_ .." _ M-
H ....., ~,__.-.oo.~._ _. ...= t __"- ----,....., ,-_'-SEl., _ ' GO . ----..--....~_-__

W'il . .. .. A..n ......' I" iii ..,.
eox 3'i13 s MT. ".OVICT. ,. 1>00)1>

GAEAT CIRCLE BEARINGS- sIOll gueu·
lng, send us your OTH Of your latilud<:l and
longitUde and yet a pe,sonal accu' al e
compule, printout of headings and mIle­
aoe t,om you' own OTH to ave< 500 Ci tIes
and countnes th'oughouT The US and lhe
"Ofld. $.3.95. APCA Syslems. PO 60x 978.
Arbuck le CA 95912. BNB233

COMMODORE 64 CW INSTRUCTOR PRO­
GRAM. Generafes ON on TV speaktll.
Random code. keyboard Input. Of pr.,...
l:Ofded '"ON TI'$TS.M Cl1araClf!f speed and

C.... AND VlC·lO ham solt..ar", oYer a
dOlen programs fa, eaCh compule' .
LSASE l or caialOQ. Specily comput.,...
Wau KAllGLB. seeo N. 491h S1. Dept 7. MIl·
..aukee WI 53218 BNB248

HIGH.QUALITY, LOW-eOST courtesy beep­
e's for your tr"nsmi t te r o r repe ale,- Kit
$14. assembled $18. YBM Enlerprises, 8502
N o eete Ave.. Niles IL 60648. BNB231

OX HEADING MAPS lex Boston. NYC. PhillL.

BaltImore. Del'oil. Atlanla . Cl!io.:al/O. Ne..
Orleans. SainI Louis. Dallas. LA. 11" 11
$1.75 pp. 22" 34 $5.95 pp. Specify city. Bill
Massey W2HOJ , PO Box 397. Hainesport

NJ 0lI036. BNB221

YOUA IC·1lO Can become a sopllislic"led
compu te,-controlled scanner. Keyboa' d
f,equency entry. 64 memofies. memory
scan. mode sc an. stat ion lists, more. No
Inler l ace required , iUSI a cabre-ccnec­
lIons included, Software cassette for
Commodore 64. $1 4,75 pp, David Oliver
M ODK, RR 2 Box 75A, Shevlin MN 566 76

BNB228

staTe. Robert Hall Elecl,onies, PO 80.
6363. SIIn Fr"rw;i5<::O CA 94128 ; (408)-729­
8200. BNB219

HAM TRADEA YELLOW SHEETS. In our
23<d yei!.'- Buy. s..ap. sell ham---radiO gear.
PublIShed I"I<;(! a month. Ads quickly cil'
culall~-no tong ..ai tlOf ,esullS, SASE lor
,...mple copy. S9 lor one yea, (24 issues).

POB 356. Wt'Ieafon IL 60189. BNB220

Ind,viClual tnonconullfIIelllj .... .. . .. .. .... ..• .• . . . .. . . . . . .. . .2X per wOfd
C<>mme<eial •..• _•....• _• . • . .• .• . . . .• .• . . . . • . . • . • . • _.•.•.. , ~perWOfd

Prepll)'lTMlflt by CI\eC~ Of rnol'Iey order IS ' equj,oo with you. ad. No discounts or
comm'"";",,s a,e ayallallle . Plene make your paymenllo 13, Rates lor multiple
inserl,ooa I ,. n all.Dle on request.

Adverliling must petta ," to amateur radio produCts or seNlces. No apec;ia '
layoulS Of pos.toona . ' . llOM'bIe. All ~;s.ing copy must be sut>milll!d
Iypewl',tt"" IOOUl)l.s~ed1 and must include lUll I\ilITIe a nd adClress , Copy
limited 10 100 wonl s , ........mum, Count only words In 1. "'. "ddress . I.M.

13u.nnol _l ly~os;ng claIms and caNlOl be hekl 'esPO"S'!>Ie lor claims
rn;tde by the~,__ l.Jallll"y "" II be limi ted 10 making a ny nGCe$$ary COO'llC­

l ions in the "". 1 Ivailarwe issue.
Copy musl be received In I'fIte<borough by the 5th 01 the sec::oOO month

preceding It>e CO'fe'I d11le_
Send to Bart.. "N" Buy,l;JO Na nc y Ciampa, "dver1 is ing Department, 73. Elm

St,eet PetertlOfough NH 0J,t58

CHESS PUYEAS- Ri!d ,(Kh".,S eeeee­
ull'$......tct'le$. tournaments. DollalIS, K2VJ,
80.682. Cologne NJ 011213, BNBlO1

CX7 AEPAIRS. Mark Mandelk.,..n. 2315
Derby 51. Berkeley CA 947~; (415)-5.01\1.

9210. BNB213

SCHE..ATICS, Radio reeel~ 192Os16Os,
Send".... brand. ""OlMl no.. SASE. Scar.
mellll, PO 80. 1. WoonSOCkel RI lJ2895..
0001. BNB214

.....GIeO.. AF SPEECH PAOCESSOAS­

Add 6 dB 01 "Y9fage outPUt ", lh genuIne rl
clipping In your tr"nsmlll.,..·S i·1 slage

Custom &nolI"'Hred IOf Ken""'OOd T50120,
T5-130. TS-43O. TS·520. TS·530. TS-820:
Dra ke T-4)(, TR·7; Yaesu FT·I02. E.cellenl
speech QualIty. Simple inslallaHon, al.
fordable pric.,,1 SASE tor data and cost
Magicom. PO 80. 6!>~A, BelleYue WA
98007. BNBWI

RTTY

NEW HAM·SWL SOCIETY for unily 01

Ihoughl & learning, ()pen to all, M" ny top.
iCS. awards, lree ad space In periOdical,

!!-OCiety nel . museum pa"icipallon. Shac k
pics & aSLs welcome, W,il"'S ~.
SASE for info 10 RCSW. 32 Applegate.
Bennlnglon VT 0!l201. BNBI97

IMRA_lnt emat ional MIssion Radio Ass o­
cial ion helps miSSionaries by su pplying

9Quipmenl and running a net lor Ihem dall y
except Sunday. 14280 MH z, 1900-2000
GMT. Br, Bernar d F'ey. 1 Pryer Manor Rd.,
larchmont NY 10538 BNB123

AEPAIA. ahgnment. calib'al ion. Collins
wlltlen esnrnates. $25; non·Collins. $50

K1MAN. 1201\--495·2215, BNB111

HAM RADIO REPAIR. tuDe trlrOUOh WI ld

WANTED: Casn paid tOf used speed •..:s..
equipment Write Of call: 8<ian R Est..­
..... n. PO 80x 8141. Nor1hheld Il 60093;

P 12l-25H!l901. BNIl(lJO

..IUTAAY TECHNICAL MANUALS lor Old

"nd obsoIele eqUlpmeflt.llO--page <::iIt"log,
$.3.00. M,hla ry Te<::hni<::ill MlI l'IU.II servICe.
2266 Sen;i....e "'Ye.. Long Beach CA90815.
BN9Oot5
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How Good Is Six]
Try 50 MHz with a transceiver you've built from scratch.
There's no greater pleasure than saying, " I did it myself!"

LaffY lack KLlCLK
# 1 fas f Lake Drive

Bdy Ridge, Annapolis MD 21403

Photo A. Close-up of balanced mcxJufator showing x-acrow­
k. nife "cut and slash" construction technique.

This would be a good
eve ning for a test, I

thought. Several conversa­
t ions drifted through the
speaker as J glided along
the bottom of the six-mete r
phone band. There was a
st rong summer E opening to
t he sout h . " We ll , he re
goes," I said. and I let out a
CQ_ I had just fin ished bui ld­
ing the transceiver that af­
te rnoon and. although its
t ransmitter is only half a

Watt, by the end of the open­
ing it had netted ten states
and a Caribbean island. I
had fa ith in my si mplistic
design, but this performance
was even better than I had
expected .

This is an article on how
to construct a six-meter side­
band transceiver. I original­
ly planned to write it in a
concise. technical manner,
when a non-ham friend 's
observa tion made me re-

"" SwITC..

POW~"

"

~ 2 .... , n'..... se .. ... T~IoNS"IT T[" ORIVER
" 0 "(11

,,' ' .. ' .. ..ER !lOul ..IA ""[ A eo ..... U'''L'~I[''
50 .... '

." c " O.... OME IAc. Ne ED
AUOIO " OOue ATOIl "' TU"5"'TT~"O R' v~ R 5 .. ...

I I .. "fCf '\fE"@ • 'l vOC PO W'E R
~R"'S""'rR

'l lVOC@ 5 10", ' z vOC ......S.. 'TT E"
O$C:UUOOlS OSC'LL UO "

'l VOC "rCf ' \f£OI

,,~ PfI[ ...... I'I[Cr ,v[R ,-, .......' ' ' f ''
._,

. " 0 ' 0 ....0'0 ,~

SO.... . .. .. flO 5"'" O(T[C1011 .. I'I[...... L.. ' ~" . ""Lmf"

@ "ZIfOC
"fC E ' \11:

Fig. 1. Block d iagram of a 50-MHz transceiver.
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I

Phoro B. Close-up of receiver mixer stage showing detail of
coil windings found throughout the transceiver.

Photo C. Completed 6m DSB transceiver.

ec
<i)

I

a handful of fi xed-value
parts, you can cons t ruct a
DSB source exhibit ing bet­
ter than a 50·dB carrie r sup­
press ion. I especially l ike
the lack of tuned circui ts
because it el iminates a lot
of tune-up problems. I've
used it in a tran smitter on
18.1 kHz, and with the ex­
ception of the final amplif i­
er output stage, there was
nothing except the carrier
balance to tune!

The balanced mod ul ator,
S-MHz oscil lator, and audio
d river are good start ing
pl aces for this pro ject Bar­
ring a wiring error, the re­
ward will be immediate: a
high-quality 5-MHz DSB sig­
nal without tuning a single
coi l or capacitor (Fig 2).

The 5-MHz Colpitts oscil­
lator is an old favorite. It
will oscillate with practical­
ly any crystal. I have built
dozens of them and never
fai led to get one to work. The
oscil lator, aud io driver, and
balanced modul ator should
present no construct ion or
tune-up difficulties. A field-

~ "'" OUTPU T TO
U-l . "C[O " OOUl aTOA
. "0 PAooocT t>[T£CTOA

~ .. ..,
l-"'" 05&
r;::J OUTPuT

o luna'COI

,.

" .
-rzv

2"n~2 eo

t o. t "1.,- '"T ok..
*,00 ".

Fig. ], 5-MHz Colpitts oscil/ator.

simple it operates DS B.
While this is a six-meter

transceiver, the circuits and
theory can be appl ied to
other frequ encies. but thi s
wi ll become obvious later
on. See Fig. 1.

DSB Generation

The heart o f the tran smi t­
ter is a Sy lvania ECG-973
balanced modulator. Thi s is
t ruly an amazing device.
W ith no tuned ci rcui ts and

. ,~ vOC

<i)

at each circuit stage. W hen
it is all together, you appre­
ciate the complexity. In the
end you say. " I built that !"

Theory

The transceiver has a 5­
M Hz crystal oscillator that
is used both for D$B gener­
ation in the transmitter and
for bfo injection for the d i­
rec t-con version rece iver. A
second crystal osci l lator is
variable (vxo) and inj ec ts,
after multipli c at ion , 55
MHz into the mixers for both
the transmitter and the re­
ceiver. Since both of these
sect ions of the t ransceiver
share the same osci llators,
they are locked to each oth­
er in frequency. What you
hear is where you talk, so to
speak. This arrangemen t
means never having to wor­
ry about being off f requen­
cy . To keep the transmitter

Fig. 2. Audio driver, balanced modulator.
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Reassurance

The truth is th at if you
can get a one- or two-tran­
sistor project to work, then
working with ten t imes that
number of transistors really
isn 't any more diff icu lt . It
requires going step by step
and making sure everything
is correc t before proceed­
ing. In the end the pieces
wi ll al l sl ide into pl ace. It is
th is step-by-step approach
I' ve taken w ith this trans­
ceive r. It is easy to become
overwhelmed, so look only

thi nk my approach . Afte r
looking over the completed
schematic , her comm ent
w as, " I w ould n ' t k no w
where to begin bui lding
that !" I realized something
forgotten yea rs ago' It is
aw ful to have the desire to
build when you think you
lack the tec hnical ski lls.
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MHz, which then feeds both
the transmitter and receiver
mixers. At 9 MHz the osci l­
lator's frequency can be
wa rped about ± 6 to 9 kHz
by CwoThis comes out to a
4D--tcH)()-kHz swing at 50
MHz.

My ow n unit operates be­
tween 50.105 and 50.160
MHz. The addit ion of more
crysta ls would mean grea t­
e r frequency cove rage. The
nice thing about the vxo is
its sta bil ity. From a co ld

Fig. 9. Transmitt ing TVI filter.
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er. Rathe r than e labo rate ly
p la nning out th e w iring
routes and component place­
ments as requi red when etch­
ing PC boa rds, I use an X­
acto" knife to cu t away the
coppe r foil a nd establish
isolated islands to solder to.
The effect isn' t muc h to
look at but it is quick. effec­
tive, and easily modified.

vxo and Frequency
Multipliers

This variable crysta l os­
c ill ato r (Fig. 4) exacts a cost
but ret urns certain valuable
benefits. The cost is the loss
of band coverage as com­
pared to a vto. the be nefits
are extreme frequen cy sta­
bility when compared to
th at same vfo. Th is vxo a lso
uses a Colpitts osc illator,
operating at 9.2 MHz. This
is multiplied six times to 55

'"

S"'"u rpU T
o "IX[ ~S

Construction

The balanced modula tor
as well as all the other cir­
c uits are bui lt on copper­
clad glass-epoxy boa rds. I
have learned that it is easier
to build and test one stage
at a time before proceed ing
on. Therefore, eac h circu it
se c t io n is an individual
squa re of PC boa rd, Revi­
sio ns occu r all too fre­
que ntly before a rriving at a
fina l circ uit. This happens
eve n when fo llowing a de­
sign that is known a nd prov­
en, I recommend buying the
best qua lity boards avail­
a ble because there is noth­
ing more frustratin g than
having the copper foi l peel
away from the c heap PC
board which has been hea t­
ed once too often .

Each circuit section is ap­
proximately 2 inches squa re
and these are wired togeth-

detect the o ther sideband.
50 unl ess you tel l then you
a re operating DSB, they will
ne ver know. Building crvs­
tal filte rs can be an e nlight­
ening (tricky) business, a nd
DSB is so mu ch easier. W hy
fight?

~~ MHz
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strength meter (FSM) can be
used to verify both the os­
cillator output and the DSB
coming from the ECG-973.
This just about guaran tees
that everything is right. A
double check by listening on
5 MHz will be especia lly re­
warding as you tune through
a superbly clean, c ris p side­
band signa l. Only a slight ad­
justment to RN wi ll be nec­
essary to nu ll the ca rrier to
better than 50 dB.

At this point some may
ask, " Why not filter the
DSB and make SSB?" You
can, I have, and it works. If
you have a crysta l f ilter and
change the mixing f requen­
cies accord ingly. th is will
produce a f ine SSB genera­
tor. Personally I have found
almost un iversa l accep­
tance of DSB on VHF. Most
stat ions have such sha rp re­
ce ive rs that they never even

Fig. 6. 9.2-t05>M Hz doubler/tr ipler. Fig. 11. Audio amplifier.
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If you a re not particu lar­
ly inte rested in 50 MHz out­
put a nd plan to use the out­
put to d rive mixers at higher
VHF/UHF bands. then CB
crysta ls provide a cheap.
easy way to ge ne rate roc k­
stable signals.

Fig 19. Receiver i-f amp and product detec tor board.

the freque ncy ca n be low­
e red to more close ly corre­
spond to the true crysta l fun­
damenta l. The va lues will
have to be experime nta lly
derived . Either overtone or
fundamental c rysta ls will
work fine in this circuit

Fig. 16. PoweM ine lifter.

, re-ee
O<HPur

l'
the \lXO did not drift more

I than 10 Hz ove r 90 minutes.
r The crysta l I used is a th ird­

o vertone t ype , c ut fo r
27.530 MHz. In this c ircu it
it osc illates on Its Iunda-

'

me nta l frequency. which in
th is case is about 9.185

start-lip using att unregula t- , MHz. By inse rting an induc­
ed powe r supp1t ,for oil test. ' tor (Fig. 5) in se ries with Cw,

•60 13 MsgazlM • ' J an08fY, 1985



AUO< O ' N
~ RO" PRE A M Pl' ~' E R

it is here. The c ircuit IS

st raig ht fo rward e no ugh,
bu t be caref ul in tuning it
up. Make sure it is 5 and 55
MHz only that appear on
the gate and source of the
FET and that Ls is tuned to
50 MHz. Tun ing up a tran s­
mitting mixer can be con­
fusing because of the pres­
ence of the local-oscillator

Fig. 23. Transmitter balanced-modulator board.

ing ca pacitors a re all John­
son a ir va riables. type T-6-5.

These are nice because
they solde r vertically to the
PC board. I seem to use
them by the handful s for
VHF c ircuits.

Kl TGl K

- 1. v DC •

, MH,
ose out

Transmitting Mixer

If there is a tran smitter
stage that can give trouble,

- 'Zy OC

........ l ARGE A REA O~ P C
80J>.RO CLEARE O
AROUN D CRYSTA C

fi rst tu ned c ircui ts. A grid­
dip me ter and a freq uency
counter will e nsu re 27.5
MHz coming from the trip­
le r in Fig . 6. The fo llowing
dou bler should be checked
also to make sure it is pass­
ing only 55 MHz. The out­
put coils of these an d a ll
the othe r stages of the
transce iver a re Yl-inch-di­
ameter min kluctor, 36 turns
to the in ch . They can be
wound freeha nd if des ired.
In e ither case the linking
coils are placed near the
cold (capac itor-by passed)
end of the tan k coil. The tun-
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It is not un til th e first
mul tiplier that we reach the

Fig. 20. 5-M Hz crystal-oscil­
lator board.

Fig. 21. 9.18-M Hz vxo board. ' OM.. , OS9 OUTPuT
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Fig. 25. Microphone/audio
driver board.

frequencies. A simple way to
opt imize the tuning is to lis­
ten on a gO<XJ receiver at 50
MHz. By placing an FSM at
the output of the mixer you
will get an educational ex­
perience in mixer operation
at the same time. (Fig. 7).

Attach a mic rophone to

the audio driver but place it
so that it will p ick up only a
m inimum of sounds (insu­
late it by wrapping it in a
piece of cloth, etc.). What
you wan t is a low-level
w h i te- n o i se- mo d u Ia ted
DSB signa l e nte ring the mix­
e r. The m ixer stage tunes
roughly 45 to 65 MHz so
start at the fully-meshed p0­

sition of eM_liste n to the
rece ive r, watch both its
5-meter and the FSM.

As you tune through eM'S

range. you may no tice th ree
peaks on the FSM and one
good strong peak in noise
and 5-meter read ing on the
receiver. Go back to the
fully-meshed position and
start tuning again. Notice
that the fi rst peak you may
come to on the FSM does
not correspond to a peak on
the receiver. This peak is

more than like ly a weird
combinat ion of m ixer prod­
ucts, or a fifth harmon ic of
the vxo. In any case it is not
what is wanted. Touch up
the tuning on the output
stage of the doubler and
tripler to minimize this as
much as possible, but not to
the extent o f changing the
injec tion from 55 MHz.

Go on tuning CM upward
until you f ind an even peak
in the receiver So-meter and
noise. Th is is 50 MHz. No­
tice that the FSM reading
has not c hanged much.
There is a lot of rf activity
going on inside the m ixer.
As you can see, an FSM isn't
much good for ad justing
th is stage. Continuing to
tune upward will produce a
dramatic change in the F$M
as it passes through the
vxo's 55-M Hz output. All

th is should go to show why
it is not a good idea to use a
transmitting m ixer directly
into an antenna. In this tun­
ing procedure we are using
the receiver as a select ive,
sensit ive f ilter wh ich per­
m its observation and ad­
justment of the mixer at the
desired output frequency.
An FSM, on the other hand,
responds to everything go­
ing on inside the mixer.
There are more elegant
ways to ad just a mixer, but
they require expensive equip­
ment and they may not be
as sensit ive as this simple
technique.

Rf Amplifiers

Both the driver and fina l
am plifier stages can be ad­
justed in a manner similar
to that used to ad just the
m ixer. Again, using only

Par1s List

5·MHz Oscillator
1 5.00Q.MHz crystal

1 2N2222

1 l 00.Qhm, 118Watl resistor

crystal available from Jan
Crystals, 2400 Crystal
Drive, PO Box 06017,
Fort Myers FL 33906
transistor available from
Radio Shack stores
resistors available from
Radio Shack stores.

3
2

1
1
4

2

1

10k.Qhm, l IB-Walt resistors
47k.Qhm, l IB-Walt resistors
t -meconm, l IB-Walt resistor
50k variable resistor (t rimpot)
O.l ·uF ceramic disc
capacitors
l Q.uF electrolytic capacitors,
15 WV dc
22-uF electrolytic capacitors,
15 WV dc

1 l .5k, 1/8·Wall resistor
1 10k, 118Watl resis tor
1 15k, l iB-Wall resistor
1 56·pF silver mica capaci tor

1 l ClO-pF silver mica capacitor
1 O.2·uF ceramic disc

capacitor
1 O.l·uF ceramic disc

capacitor

Balanced Modulator, Audio Driver
1 l M741

1 ECG 973 (MC1496)
1 47-Chm, lIB-Wait resistor

2 lDO-Ohm, lIB-Walt resistors
1 82().()hm, lIB-Walt resistor
4 1k-Chm, lIB-Wail resistors
1 1.2k-Chm, lIB-watt resistor
2 2.7k-Qhm, l IB-Wait resistors
1 4.7k.()hm, l IB-Wait resistor

62 73 Magazine. January, 1985

capacitors available
from Radio Shack
stores

Intergrated circu its avalt­
able from BCD Radio
Parts Co., PO Box 119,
Richardson TX 75Q80.
0020 (or Radio Shack for
741-386)

Vxo, Multiplier Stages
1 27.530·MHz arc-overtone

crystal

1 2N2222
11k, lIB-Wall resistor
1 10k, 1IB-Walt resi stor
1 16k, l IB-Walt resistor
1 2-25-pF air variable

capacitor
(JOhns011 1S7-3)

3 56-pF sil ver mica capaci tors
2 O.02-uF ceramic disc

capacitors
2 O.Ol -uF ceramic disc

capacitors
2 2-15-pF variable capaci tors

(Johnson T-6-5) others are
suitable

Transmitting Mixer
1 GE·FET·l transistor
1 56-pF siver mica capacitor
1 O.OO1-uF ceramic disc

capacitor
1 O.Ol·uF ceramic disc

capacitor

crystal available from
Jan Crystals

variable capacitors
(Mini-Trimmer ' 3) avail­
able from Bel Radio
Parts Co.



Fig. 26. Receiver aud;o preamp board.
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stepping ahead a little here)
is attached and a longwire
antenna is hooked to lll ,
you should be rewarded
with a strong signal from
WWV on 5 MHz. Not ice that
if you r osc il lator is exac tly
on 5 M Hz, you will hear no
beat note with WWV. If not,
the frequency difference in
Hz (or kH z) will appear as
the heterodyne frequency.

Audio A mplifier

You will notice I skipped

"
L" , eo;
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IG EJ 1

0,. . ,
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•• ~ . ~

T
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believe anything th is simple
can work so we ll.

Product Detector

A prod uc t detec tor IS

nothing m ore than a mixer
whose output is in the au­
dio range (Fig. 10). l 12 is 50
tu rns of #30 enamel wire,
wound on a 3/B-inch-diam­
eter iro n-slug-t un ed coil.
The tune-up of this stage is
easy; adjust l1 2 to 5 MHz
with a grid-dip meter. If the
audio amplifier (we are

' ''0'' Al.oCI
.."[A....

. " 0 00 OU
To sP£&

put power is about half a
Watt. By inserting a vari­
able resistor here the input
can be varied down to a few
m illiwatts for those who
like real QRP.

Receiver

Thi s receiver's design
allows a certain amount of
fl exibil ity in its construc­
tion . It can be kept simple
or expanded as the builder
desires. Basically it is an rf
amplifier, a m ixer, a prod­
uct detector, and an aud io
ampl ifier. 55 MHz mixes
w ith 50; the di fference - S
MHl is direc tly converted
to audio by mixing w ith 5
MHl in the product detector.
The audio is then ampl ified.

Having grown up with
the idea that good receivers
are supposed to be com­
plex, I st i ll f ind it d ifficult to

white noise into the bal­
anced modu lator, these
stages are adjusted for max­
imum output by listen ing
on 50 MHz . This technique
allows us to select against
any mixer outputs except
50 MHz. Once thi s is ac­
complished, an FSM and
pilot-lamp bulb across l10
will show output on ly when
you speak into the micro­
phone. Both the driver and
final tank co ils are fairl y se­
lective against passing any
55-MHz energy to the an­
tenna. Once the radio is
properly shielded and by­
passed, I can get away with­
ou t a TV J filte r. A filter is
st ill a good idea and I've in­
cluded a simple low-pass
design just in case (Fig. 9).

The fina l amplifier shows
no resistor in the emitter
lead. Without one, the in-

1 560-0hm, 1/8Watl resistor
1 lOOk, lIB-Wait resistor

Drivers and Power Amplifier
2 2N2369A transistors

2 56-pF silver mica capacitors
2 O.O l ·uF ceramic disc

capacitors
2 2-15·pF ai r variable

capaci tors
1 10k. l /B·Walt resistor
1 16k, l 1B·Walt resi stor
2 100k, 1I8-Watl resistors

Product detector
1 GE·FET·l
1 2.5-mH ric (choke)
1 l QO.Ohm, 1/8-Walt res istor
1 l k.Qhm, l /8-Watt resistor
1 1.5k.Qhm, 1/8 Watt resistor
1 56-pF silver mica capacitor
2 O.oo1-iJF ceramic d isc

capacitors
1 O.01-iJF ceramic disc

capacitor
1 200-uF electrolytic capacitor

15 lIN dc

from BGD Radio Parts
Co.

from Radio Shack

1 51k.Qhm, lIB-Wail resistor
1 1G-megonm. 1/8-Watl resistor
1 100k variable res istor (trlmpot)
2 O.039--uF ceramic disc capacitors
1 1-iJF electrolytic capac itor, 15 lIN dc
1 4.7·uF electrolytic capacitor, 15 lIN dc
2 1Q-uF electrolytic capaci tors , 15 WV cc
2 22·uF electrolyt ic capacitors, 15 WV dc
1 l CJO.uF elect rolyt ic capacitor, 15 WV de
1 a-ohm, D.5-Watt PM speaker, 3-lnch diameter

Receiver Mixer
1 GE·FET·2
1 l oa-Ohm, 1IB-Watt resistor
1 56O-Ohm, l iB-Walt resistor
1 1ook.()hm, 1/8-Walt res istor
2 56-pF silver mica capaci tors
1 O.ool·uF ceramic disc capacitor
1 O.Ol -u F ceramic disc capacitor
1 2-15-pF ai r variable capacitor

(T-6-5)

Receiver RI Preamplifier
1 GE·FET·1
1 1CJO.Qt1m, 1/B-Watl resistor
1 221}.()hm, 1!8-Walt resistor
1 1Q-pF silver mica capacitor
2 2- 15-pF ai r variable capacitors

Audio Amplitler & Preamplifier
3 2N2222
1 l M386

1 1D-Ohm, 1/8·Watt resistor
1 150.()hm, 1IB·Watt resistor
1 270·0hm, 1/B-Watt resistor
1 2.7k.()hm, 1I8-Watt resistor
2 5.6k.()hm, lIB-Watt resistors
1 10k.()hm, 1/8-Wall resi stor
1 tzk-onrn, 1/8-Wall resistor
1 22k.()hm, 1/8-Wall resistor
1 47k.()hm, 1/8-Walt resistor

available from Radio
Shack stores

Receiver 1-' Ampl if ier
1 2N2222
1 l QO.Ohm, 1IB-Walt resistor
1 560-0hm, 1/B-Wall resi stor
1 4.7k-Ohm, 1IB-Walt resistor
1 56·pF sli ver mica capaci tor
3 O. 1·uF ceramic disc capac itors

Miscellaneous Parts
BNG ant enna connector, opor swi tch for TIA, 6" x 5" x 4"
aluminum box , miniature microphone jack, and hi-Z micro­
phone.
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Fig. 27. Receiver audio amplifier board.

Lome Ends

By now you probably real­
ize that a product detector
is not tolerant of a noisy
power supply . Voltage reg­
u lators tha t appea r qu iet
for ot he r use s se t up a how l
whe n use d with this d irec t­
conve rs ion rece iver and its
hi g h-gai n a ud io stages .
Filte ring the incoming
powe r lead. the power-line
filte r in Fig. 16 cu res the
problem.

Now add some sort of a
T/R switc h (a DPDT w il l do)
to switch for both the rf
and 12-vol t functions. You
are ready to go o n the ai r.

Where to next? If you
have gotten this fa r you 've
learned plenty about side-­
band. mixers. p roduct de­
tectors, and VHF in gener­
a l. 50 MHz is just the
start-see you on the micro­
waves ' .

o n the re ceiver. The c ir­
cuits w ill produce a c ha r­
ac te ristic rin g whene ver
they are tapped if no t se­
c u rely a ttached. Fo rtuna te­
ly, with the sma ll comoo­
nents used, microphonic s
should not be a prob lem ,

This pre a mp (Fig. 15) ex­
h ib its a very high ga in; I
woul d est imate it to range
so me whe re a round 100 dB .
It can d rive the dayl ights
out of a n l M386 (and your
eard rums as well it you use
head phones). We now have
ple nty of ga in for roo m­
size-speake r ope ration , al­
tho ug h the three-inc h PM
spea ke r I've used doe sn 't
do it credit.

I-f Amplifie r
A single 2N2222 (Fig. 13)

increases the audio output
some. It also isolates the
mixe r from the product de­
tec to r. O rigina lly, I was go­
ing to use it to drive a ce ram­
ic fil te r since I fea red the
selec tivity of suc h a simple
rece ive r couldn 't be muc h.
But the more I liste ned the
more I realized just how
sharp this little product de­
tector was . I could tune five
se pa ra te QSOs between
.'>0 .110 and .'>0 ,120. Sure,
they sp la tte red o n eac h o th­
e r, but whe n the produ ct
detector was loc ked o nto a
desired signa l. the voice
came th rough sha rp a nd
clear. If you want more se­
lectivity, a crystal filte r can
be added. but bel ieve me,
this is a good receive r with­
out o ne.

There was a band opening
the evening I completed
these stages and I spent sev­
eral hou rs just liste ning to
the activity through a se t of
he adp hon e s. There isn't
e noug h aud io w ith th is con­
figu ratio n to d rive a spea k­
e r, 50 I added an i-f a m pli­
fie r and an audio pream p,

Audio Preamp

The ~f stage hasn't enough
gain to use a spe ake r with
the l M386 aud io a m pl if ier.
Direct-conve rsion re c e iv­
ers require large amounts
of audio amplification ,
thus, they are prone to mi­
crophonics. Th is one is no
exception. Be sure to firm­
ly so lde r everything down

" 2vDC

Rf Amplifie r

This rf ampl ifie r is a co m­
promise . I t raded high gain
for sta bili ty . When design­
ing this tra nsceive r, one of
the things I kept in mind
wa s a design that others
cou ld easily build . It is true
that h ighe r-gain preamps
can be built, but the y may
require ind ividu a lized at­
ten tion to ge t them sta b i­
lized and working properly.
This grou nded-ga te de sign
st il i offe rs cons ide rab le
gain but is rock stable. It
wil l tune up clean ly right
from the start. Another can
be used for more gain if you
wish ,

Initia lly set CA a nd CB to
50 MHl with a grid-dip me­
ter. Apply a six-mete r sig­
nal. fine adjust the ca pac i­
tors, and repeak the coi ls of
the m ixer and prod uc t de­
tec tor for the best re sponse .

The Basic Recetv..er

These fou r sta ges, the rf
preamp, mixer, produc t de­
tector, a nd a udio am plifie r,
are essent ially the re ceiver.

I3EJ
GEJ
GEJ

. "
H' -Z "'- ..
"" C A O~ H O ~ '
IN PUT

a stage, th e aud io preampli­
f ier. The LM 386 will provide
enough aud io gain to drive
a pair of headphones for
tuning up the receiver. The
preamp can be added la ter.
In fact . if headphones alone
a re adequate, the preamp
can be skipped a ltogether.
W ith a direct-conversion re­
ceive r it is important to
have as much gain as possi­
ble into the aud io sec t ion.
If t he preamp is om itted,
pl ace a 10-uF capac itor
across pins 1 and 8 to in­
crease the voltage ga in
from -to to about 200.

Miler

The receiver m ixer is prac­
tically identical to the trans­
mitte r. Fortunate fv it is
much simple r to adj ust. l 15
is identica l to L12 and it is
d ipped for 5 MHz. Cp is
peaked fo r 50 MHz . With 55
MHz on the so urce, a six­
meter signal should now be
evidenced a s an audio sig­
na l. Go back a nd to uch up
l 12 for the best re sponse
w ith the prod uct detec tor.

IF YOU COMBINE 1.3 - 1296 and 249.95 WHAT 00 YOU GET?
A COMBINATION THAT YOU CAN·T BEAT.

The Best Place I
To Find

New & Used
Electronic I
Equipment

Buy-Sell-Trade l.'="";:':':§ ==!.,
Our Sth rear

NUTS & VOLTS
MAGAZINE

PO BO X l l l l-G · PLACENTIA, CA 92670
... 137 7 14-632-7721
JOIN 1000s OF READERS NATIONWIDE

U.S.A. SUBSCRIPTIONS !"ONTHLT)
1 Yr - S15.00 lst O ass; S10.00 3rd Class
LIFETIME - $35.00 - 3rd CJass Mail Only

."" With Free OouWIed Ad ='.,;;;;;;

IS on - ~ o HASSU
RETURN GlWlUTU

636 Sr>encJIn Dnw.
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(716) 814-5&18
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l:AU JlHU·sa.q" WRITE:

IiliIEJb U. 1.3 IS THE FREQUENCY
• I • • .•. 1296 IS THE BAND
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• f teQUtf'q~ 1lHt kI 1 :linl , Aco.nty t 1 ppm (00)1)
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+SOTRON ANTENNAS
BIG ON PERFORMANCE

SMALL ON SPACE
MODELS FROM 160-10 METERS

NO TUNERS! NO RAOIALS!
PERFECT FOR LIMITED SPACE

APPLICATIONS: BOATS, APARTMENTS,
VACATION HOMES AND MORE.

8(}-METER , S63"' plus $-4" Shlppinq
-lI- 40-METER. . . . . . •. . . . . . $52" plus $3" ShiPllinq

ASK FOR PRICES ON OTHER MODELS

"SA -SILAL"COMPANYCD
...298 S.R .2, BOX 62, DEPT, 73

EUCHA , OK 74 342 (9 18) 2 53-4094
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MA RLBORO Mil,
FEB 17

150TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

the Richland Counly Fa irgrounds, Mans­
fi eld OH. Tickets are $3.00 in advance and
$4,00 al Ihe door. Tables are $5.00 in ad-­
vance and $6.00 at the door. Ha lt l ab les
are available . There wi ll be an auct ion and
f lea market in large, modern, heated build·
ings. An ARRLNEC license exam will be
held allhe Mansf ield Campus of the Ohio
State Uni versity/North Centra l Technica l
College (less than two miles t ram the
hamfest) al 1:oo pm on the day 0/ the ham­
lest. To take Ihe exam, send an SASE, a
610 lorm, and a check for $4.00 payab le \0
ARRLNEC to lloyd Nelson N8BAZ, 630
Oak Street, Lot 82, Mansfield OH 44907,
Talk·in on 146.34/.94. For add it ional infor·
mation or advance ticket s Of tables. send
an SASE to Dean w rasse KBBMG, 1094
Beal Road, Mansfield OH 44905, or phone
(419)·589·2415,

The Algonquin ARC wi ll hold its annua l
elect ronics nee market on February 17,
1985, at Martbo ro Junior High School Cat­
eteria. Doors wi ll open l or sellers' setups
at 8:30 am and to the public at 10:00 am.
General admission is $1.00: s(lilers ' tables
are $7.SO in advance (betore February 9th)
and $10.00 at the door. Food wi ll be avail­
able, Talk·in on .011.61 and .52. For table
reservations or mere informat ion, wr ite to
AARC, PO Box 258, Marlboro Mil. 01752

A spec ial commemorative cal lsign,
VI3WI, part 01 the 150th anniversary ce le­
bration of the European seurement in Vic­
toria, wil l be on the OX bands unt il at least
April 30, 1985. VI3WI will be act ivated on a
roster basis by selected members of the
Wireless rostttute of Austra iia and its at­
filia ted clubs. All OX bands and all modes
will be used and a commemorat ive QSL is
available, either creect or via the VK3 OSL
Bureau. A spl.lcial award cer tif icate is also
available for radio cern act with Victoria
between November , 1984, and April 30.
1985. Contact (5WLs log) aile station in
VK3 du ring the award period to qualify, A
QSL ca rd lor the quali fying conIact , en­
dorslld wit h a con gratula tory message on
Vict oria's 150th anniversary . crus $2.00 or
equiva lent, should be sent to Victoria 150
Award, Wireless Inst itute of Australia. 412
Brunswick Street , Fitzroy 3065, Vic toria ,
Australia.

. , .., ..> r:
TOUC::8 TON~'"
CEcoci'ER iKIT" . ...,

!_._. ''t: ; . . "

DTMF R ec ei v er Kit e Comp lete DTM ~

ReceIver (SS I 20 11
e Rece.ve all 16 stall­

dard DTM F digItS
• No teont end f.lters

needed
• Outputeltheche. or

BCD loemat
e CM OS 10... powee (29ma@ 12 V 0 C )
e bcel lent speech Irnm un lt 1
e Includes3 58M~ l cevst<l l.22 pon I C soc 'e t, re 5lstor

Bnd Gapacrtors, data sheet:. sch ema t.cs
• "D og It Valid " d~tec toon. "DV" goes h igh altec a vahd

tone paor IS sensed
e M~ke your awn "SEllCAll",r epeater de~oder.etc
e Quant lt v d,scounts aV~ l lable . :z ... 326

... 2 2 S 5 Include••hlpp,n9 USA

.., • (Add 6% CA Bddeeso)

YONKERS NY
JAN 27

cl ety will hold amaleur-radio license ex­
ami nations on Salurday. January 2fi, 1985,
from 9:00 am to 3:00 pm, at the Nat ional
Guard Armory, 400 1 tst Avenue. Salford
AZ.. Prior to Ihe reg istration deadline of
January 21st, send a completlld 610 form ,
a copy 01 any license, and $4.00 (registra·
tion fee) to EAARS, PO Box 402, Thatcher
Al. 85552, For more in formation, call Rich·
ard N7DZH at (602~428-6560 bet ween 7:00
am and 3:30 pm

The Michigan Technologica l Uni versit y
Amal eur Radio Club and t he Copper
Country Radio Amal eur Associati on an­
noun<:es a radio celebrallon of our winter
carn ival festivil les in the northernmost
part of Michigan's Upper Peninsula. A cer­
ti llcate will be issued to all amateurs who
make one contact wit h any participating
ham in Copper Cou nt ry between 0000 UTC
January 29, 1985, and 0000 UTC February
5,1 985. Frequencies are 3.630, 7.090, and
14.095 RnY; 3.705, 7.085, 7.125, 14.085,
2 t, 085, and 28. 185 CW; 3,930, 7.285,
14,305,21.385, and 28.500 phOne. (On CW,
listen tor c a WC.) Send your OSL and
$1.00 to cover postage and handl ing to
Howard Junkin N8FHF, 106 W. Sout h Ave·
nue, Houghton MI 49931.

MANSFIELD OH
FEB 10

The 24th annual Mansf ield Mldwinl er
Hamfest/Aucl ion will be heid On Sunday,
February 10, 1985. beginning at 8:00 am, at

The Yonkers Amateur Radio Club will
sponsor the Yonkers Elecl ronics Auct ion
on Sunday, January 27, 1985, from 9;00 am
10 3:00 pm. at Lemko Hall, 556 Yonk(lf1!
Avenue, Yonkers NY, Admission fo r buy­
ers and se llers is $3.00 each; ch ildren

,' und&r 8 will be admitted tree. New and used
, equipment will be auct ioned and can be
, inspocted trom 9:00 am to 10:00 am. The,e

wHI be plenty of seats an<;! parking and the l
auction will start ettcoc am sh arp. Unlim· \
Ited free calfee will be availab le all day.
The club will charge a 10% commiSSion !
on the first $100 and 5% on the remainder
on scceeeeror sales only. Talk·in on
148.285T/1 48885R, 440.150T/445.150R,
and ,52 direct. For more InIOrmatlon. write
YARG. 53 Hayward Street, Yonkers NY

10~~969- 1053 ' .--J

HOUGHTON MI
JAN 29-FEB 5

...31 4

CflU IIITRDNICS
SOnwARE DIVISION
P,O, BOU1'7
FT. WAYNE, IN461!16

RICHMOND VA
JAN 13

SAFFORD Al
JAN 26

SOUTHFIELD MI
JAN 20

CONTE NOER PlU$(wtIh t DleC)$21.e~
CONTENDER$19,9~ (.~h , WAS DXeCIOdt.a ' rlu aphaB)
DEIIIODltk S3.5G.
ler FREEFac:t SII"lerlll or'• • rlle,

" Contender Plus 1I "

FEATURES: 2000 Entries per single si ded disk (9
neme per entry): Two Of dual disk option: Auto or
manual t ime/date logging: Auto or manual bar.dl
mode logging: Edil/upda te fealures: forward/ro­
verse scan l ull y menu driven: complete log review:
Print complel e log to pr inter: pr ing dup sheet 10
the screen or prinler: Print QSL labe ls autofman·
ual: Pr inl aSL cardS aulO/manua l: WAS summary
and report 10 screen or printer: e xcc summary
and report to screen or print er. Faster than basic.
oetenec user manual.
Conl ender Plus II ONLY $34.95

The Easlern Arizona Amateur Radio So-

nucate will be available for anyone con­
t acUng three or more IARC members, Ex·
change yoor name, OTH, antenna type.
IARC membership (y or N). and send your
fog by February 1, 1985. For results Or
more information, send an SASE to IARC,
c/o Steve Pack WB7VAS, 4609 158th Ave·
nue SE, Bellevue WA 98006.

The Rich mond Amateur Telecommuni­
cations Society will sponsor Ihe eighth
annual Richmond Frostiest on Sunday,
January 13, 1985, Ifom !D O am 10 3:30 pm,
at the Virg inia State Fairgrounds. General
admission is $.4.00. Flea-market spaces
are $3.00 wit hout a table and $7.00 wilh an
8-Ioot l ab ie. Booths with side curtains
and baCkdrops are avail able to dealers
and eXhibitors and the build ing will be
open Saturday alternoon l or setup (the re
will be armed soc uri ty at all times), The en­
tire StlOw will be indoors wi th nO outs ide
ta ilgal lng, The deadline lor booths is De·
cember 30, 1984, and tor the uee market
January 10, 1985. For more Inlormation,
wri te Richmond Frosttest, PO Bo x 1070.
Richmond VA 23208, or call Bill Scruggs
N4DDM at (804)-272-.8206.

The South/ield High SChool Amateur
Radio Club will sponsor Its 20th annual
Swap afld Shop on January 20, 1985,lrom
8:00 am to 3:00 pm, at Southfield High
School. 24675 Lahser, South lie ld MI. Ad­
mi ssion is $2.SO. Two 8·foot reservlld
tables are $20.00 and each addt ion al re­
served tab le Is $10.00 (paid in advance) ,
Tables will be available at the door. Doors
will open at 6:00 am for eXhibitors. There
will be plent y 01parking and tcoo. All prol.
lIS go toward electron ics schotarships
and 10 support the activities of the South·
fi eld High School Amateur Radio Club.
f or more Information, advance tickets,
and/or reservations, wri te Mr. Robe rt
Younker. Southfield High School, 24675
Lahse r, Southfield MI 4803-4, Indicate with
your reserva tion whether you will need
wa ll space and/or electrical out lets All
table reservations will be confirmed.

OAK PARK MI
JAN 6

PECIAL EVENTS

WEST ALLI S WI
JAN 12

ISSAQUAH WA
JAN 13

Listings in rills column I re provided lrettef
charge On II spsee.a"slla bll} basis. The 101­
lo wing informalion ShQl,lId be included in
every a""OlJncemen/: sponsor, event , dale
lime, place. city, slare, admission Charge (if

any), features, lalk-in frequencies, and the
name 01 whom /0 con/aCI for lurfher informs­
lion. Ar>tIo"ncements must be re<;;eiV6d by 73
Magazine by Ihe /irs! of Ihe motlfh, two

months prior to the month in which the event
takllS place. Mall to Editorial Offices. 73 Mag­
azine, P/IHI sc. Peterborough NH 03458.

The Oak Park ARC will present lIS an­
nual Swap-'n'·Shap On Sunday, January 6.
1985, from 8:00 am 10 3:00 pm, at Oak Pa rk
High School, Admission is $2.75 and ta­
bles will be available to' 58.00. Fealures
will include Novice exa ms _ g iven at 11:00

am, ref reshme nts . a nd 'ree parking, Talk·
In On 146.52. For more inlormat ion , send
an SASE 10 Oak Park ARC, c/o Jell Smilh
N8FMQ, 459 Madison , Birmingham MI
ecoe

SOUTH BEND IN
JAN 6

A hamfest swap and shop will be held
on Sunday, January6 , 1985, at the Century
Center, do wntown on US 33 Oneway
Nort h bet ween t he SI. Joseph Bank Build­
ing and the ri ver, South Bend IN. Open
tables are $1.00 per l oot in a carpet ed haU·
acre room. The Induslrial Hlslory Museum
Is in t ha same building. Four-lane high.
ways laad to Ihe site from all cnecnons.
Tatk-In on ,521,52..99/.39, .931.33..781,18,
.691.09, and 145.29. For more Inl ormation,
contact Wayne Wert s K91XU, 1889 River·
side Dri ve, South Bend IN 46616, or phone
(219)-233-3507.

The wes t All is Radio Amateur Club will
sponsor the "Origina l" Annual Midw inter
Swaplest on Saturday, January 12, 1985,
beg inning at 8:00 am, at the Waukesh a
Counly Expo Center Forum (take 1.Q4 to
Co. F, south to FT, west to Expo). Adm is·
sicn is $2.00 in a(!vance and $3.00 at the
door. sour-teet tables are $3,00 in ad­
vance (December 31s1 dead line) and $4.(10
at the door. Food will be availab le. For
tickets, send an SASE to WA RAC Swap­
lest , PO Box 1072, Mi lwaukee WI 53201.

The Issaquah ARC will sponsor the
Rat s Nest and crooked St iCk OSO con­
test, an antenna eXpl.lriment(lrs' contest
and QSO party, on January 13, 1985, from
1800Z 10 23OQZ. The Irequen<:les will be
CW_21.060 to 21 .200 MHz, and SSB­
21.350 to 21.450 MHz. A Rat Catcher'S cer-

TUSCALOOSA AL
JAN 12

A special-event station will be held on
Salurday, January 12, 1985, commemorat­
ing the 6:)rd anniversary 01 tne Tusca­
loosa Jaycees, KE4TN w;U opera te from
1300-2300 lITC on Ihat date and will be 01·
ferlng an 8-112" x 11" certificate to all con­
tacts. To rece ive the certurcate. S(lnd your
OSL card oniy (no SASE noodlld) 10 me
Tuscaioosa Jaycees, PO Drawer L, Tusca·
100000a AL 35404, or to KE4TN's Cal/book
address.

... See LiSl of Advertisers on psge 80 73 Magazine· January, 1985 65



EVIEW

REGENCY HX1000
Regency Electronics, Inc" nas f,nally

made avaIlable 11>8>. long·awal ted model
MX1000, a ~and-held aut om atIC keyboard·
programmable 3().channel. s i.·band moni·
lor fftCei"..,. Rather lhan rac ing 011'", ma n·
ulacturers 10 be "fi'SI o n Ihe ma,ket," Re·
gency has laken Ih ei' ti me aoa prod uced
• Qualily po.table FM scanning foce,...,
w!'lien surpasses a ny l 'ye seen,

p nr-i(;I I Oese riplion

Tile Reoencv HX1000 IS " cIoubIe-con­
_"fI,on superheterodyne scanner de­
Itgned .o .ee..,,,,, """O*blInd·FM commu­
r>tQIt,ons In t l>e amateur. PUblic-sa fely_

and land·mot)ile Dallda at 30-50. IU-I1".
."" "«1-512 MHZ Its moen.>pfl.x:""so<­
controlled CorCUl 'ry pe<mOl' keyboard ....

try of I.equenci"" into 30 ch"nnels to be
scanned, "'file< Indl.'dually 01' In any c0m­

bina tIon

At h'SI gla nce. IW<'ln • ~asOfled OPera­
to< coul d be fOOled Into Ih inking the Re­

gency is a portable t ,ans<::e1 11!lf. The rad io is

housed in a case Clos!,!I V 'e~embling a
hand i e'la l~ ie in virtu allv e>e'v a5pec t.
Meaauring 2,3/4" >< 1·3/4" >< 1·911 0" and
we ighmg app,ox,male ly 1'I, pounds. the
HXlooo ha s Ihe 1...,1 01 a conventional
hand-h"ld lransc",yer .

All hequel'lCY ent"H .nd status mlor·
mahon a'e y,silllf! on t"'& ''Quod<:ryslal d,s­
plav (LCO! on lhe center of the I,onl panel.

'mme(hatety tlelOW l!'1e LCD is t!'le
1 6-1<~ l<eybOa rd U"""" to Pfog,am and con­
Ifill t!'le SCan"",. " long the bonom 01 tee
I<~'d a,,, shde SW,IC~ lOt pl"iot,ty
teant"ng a nd the n,g!'l1-<hsplay lamp,

Atop lI'e scan"", a ,e lound on-olll'Yol·
ume and 5Quelch cont'OIs, a BNC ccenec­
lor. and a m,,'ual ure I"CI< w,lh a n a n ached
dusl cover.

A jac k 10' an e xte ,na l nicad wa ll c ha ' Il '
e' is o n Ina bonom 01 th e urut, aa are cce-

TtllI Regency HX 1000 flllnd·fleid scanner.
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tacls 101 a d'OlHn c harll"'". a>a,lable f,om
Regency as In ae<:esaory

In a depa"ure from lhe Regency "made­
in·Ame,ica'" t,adtlion. Ihe HX 1000 'S man·
ulactu'ed in Ja pan. Howe ye'. Ihis m no
way det' ac ts I,om Regencf s ' epul ali on
10' qua lity,

The sca nne, comes ha ndsomely pack ­
aged a nd is comple te wilh such ecceeec­
,ies aa a ...ic ad baUe,y pac l< a nd ccnnec­
to, cable, a plug·l... wa ll cha'ge" ea'·
phonell. and a f\lbber heloca f a nle nna

Oper. llon

Operat'on tS simple and e'Slly 1f!a'!'>lKl
Upon 'emoor.1 I,om ire sh'ppong pac l<age,

lhe UMt need only tnslall """ 'uDDer hel~

ca.1 anlenna on the BNC conneclOt .nd

the tHlll",., pacl< ,... """ compa1l""""t on
the '''"''. I.nd you"e ,eady to beQtn pro­
gtl,mmtng

Frequency Pfog'ammt"'g inlO lhe 30
ch.nnelS is accompliShed tn the manual
mode tly lirst I<ey i...g in Ihe f,eq ue l'lCY in
mega he "l. p'ess ing enle" and Ihe n I< ey·
i...g in Ihe c hannel nu mber 10 which the
f,equency is 10 be ente'ed ~e,g " 01, 01, 24,
ete.r. The " eQuency ,s no w enle'ed inlO
me selecled channe l unless !!'Ie e rro, dis -
pll.y I.ppears, indtcatmg th at the i ,e n<led
l,equel'lCY tS outs,de tna YCOoloc l< ' ge

oeee X1 1,equenctes fOlany '"Mr num­
Ile<. aCCOldt"O 10 I...... user's _S) hIYe
t>een entered, lhey will 'em.tn tn lne scan­
_·s "*"O'y uf'l!tl reprogrammed Ot un ltl
the tHlll",., is diSCOf'l1>eCled tn Otde< 10 au­
lemaltc.11y sample the cha...... s ent...ed
the Scan I<ey is p.-esS«l Wl>ene.e' ac ttv;·
ty tS located. lhe sea"""" w,1I stop on tnat
cha...'" and manilOt uf'lli' lhe t'a"'smis·
sion ceases. tnen 'esume scan... ,ng

In addtt,on to luncl'OfIi...g 15 a scan...ing
'ece,ye" Ihe HX1 000 can a lSO searCh a ny
selected frequenc y ran ge wtth tn a ba nd
lor acuve treqoeocres. Sea 'ch' ng is ~ey·

board·p, ogr ammable us ing the Sea'c h
Prog I<ey to open tne me mo,y, an d Ihe
Lowe' s ...d Uppe, keys to enter the destred
sea'cn limits. wh ic h are p'ese'ved in
memory untt. changed. Sea 'ch lim,lS a'e
,eta,!'>lKl """"" toe u... i, is tu'f'led 011
Soa'ct"ng tS ,...,liated w,th ltIe SoarCh
s.c.... key I.nd proceeds lochecl< 101ac't ..·
ty on all f,equencies IIet_ tt>e low...
an(! UPQe< Iim,ts

Sea'cI>,ng tS compIeled at I ra le o f ap­
pl"ox..natelv 11 seconds per meganeru on
VHF and eigh t seconds per megl.nertz on
UHF When ac1,..ty 's located. 1l1e u.....
.... tner ,ema,ns on lhe "equency lOt 'ou'
SecondS f,n lhe Search-Del aV model, or 'e­
ma ins slopped 'ndeft ....."'ly pendtng a I<ey·
boa, d command to p 'oceed ~In th e
sea,ch·Hold mOdel. FrequenCtes loca led
while sea rching may, if desi'ed, lie , tored
dtreclly In one of lhe un i!"s 30 c ha nnels,

In Ihe eYent thaI a n e.t,emely s t,ong
sig...at causes the searc!'l to SlOP on a Ire-­
quency tmmed, .tely belore Ot a fte' the ac·
lu. 1c.".... hequency. one-step I,equency
inc'ement I<eys a,e P''''''ded 10 ..-e lhe
sea'Chtng upw.,d or _n.... rd _ s lap
a t • ttme Wttn lne squ&lch IUlly open.
,_ I<eys may be used 10 rna_'ty Slep
up Ot dowf'l hom a frequency dUring
sea'Chtng, I.nd wit! Slep conl,...uoualy al.
slow .ale w!>Ite depressed

On U"" VHF bands, Irequenc tes a'e p'o­
oramm. ble i... increments 0 ' !l I< HZ, and i...
tl'lCremen ls 01 12,5 I< Hz on UHF, wtth co',
,espondtng sea ,ch s teps.

As a battery-conserval ,o n I"al u' " . Ihe
LCD c iCCI< has a sWitch , located Inside Ihe

ba ttery comp.rtme...t. wh'ch can el1her be
set 10 lurntSh pow", to ' 00 clOCI< al .U
Itmel , 01 on'y ...he<> the scan"", IS "m"""
on. I... the 1.11", pOSttion the clocl< muSlbe
'llP'oor_ eacf\ ""'" l!'1e scan__ ,.
""ned on ,n 0I'0er to matnta,n cOffeel
Itme.

each ttme a k~ 'S pl"eased, a Ileep is
heard. vertlytng the enlry, ThtS beep 'S
a ud 'ble onty through lhe ea' phones wt\e<l
lhts I.ccessory 'S used. It cannot lie si·
lenced

P, iorlly sca nn,ng of cna......e l one is ceo­
trolled by I. hon t·mo unted suoe switC h.
The SCanne' samples me I,equency in
channe l on e cnce e>ery two seconds and
switch es 10 tt il actiyily tS nOled, Whe n
scanning a "'umDe, 01 channels 0' uete...·
i...g to a te...glhy transmtSStOfl. thtS f....,u'e
can be ,"uitll hl.ndy 10 keep labs on a local
'epe.te' 01 _oel'lCY heque l'lCY. T!'I's
lealure l unc ltons ,n lhe manual mode at

...ell,
Selectl.D1e SC.f'l--Oelay tS a..,laDle. COIf·

",Ing all croannels nus delay keeps lne
sea .......ng achon stOQOed lOt two wcondlI

on the c!'la...ne1 all", "a...smiss;ons cease
The LCD IS mutt,- luI'lC I,onal. di5~aY'ng

not only tl'le Ireq.........-:y in megal'lertz but
also lhe Cl'l annel number. a nd ,nd,cates
whethe' jlftO"t y tS enga(ll!d a nd tl scan·
de la y and channet loe l<out a,e p'esent.
01.150, it 51lOws "Ba t!"' when recha,gtng of
the nicad pack Is necess a ry. and a lso
serves as rne c lock dtspla y,

To facili lat e nig hl vi eWinlllhe,e is a dis·
play baC I< light, tnCO'POraling a balle,y·
conservalion lealu'a which msccnnnuee
jlOWe.- 10 tM lamp " il tS lel1 on lOt more
lhan 20 seeOf'lds. This lighl is more than
just a """",ily: tl nol only illumtnates lhe
d,spla y a l ...,ght. bul also P'''''tdllS suI"·
c,enllighl 10 opetl.le lhe l< eytlOI' d

A leal".,. ca''Y'ng case,s supplied
whICh nas al'l oPllf'l'ng to eecess tne ...aU·
Charger laCI< and a tra ...spa'ef'll plastrc
"""e.-,ng O'l'el the keyboa' d. This pe,mtts
I<eyboard QI)llfal,on ...tlh Ihe case on whtle
pl"otecl'ng keyll l' om duSl l.nd motSlu.e. A
st urcty m(!tailleit cltp is also tncluded a nd
ma y be used With 01 withoul lhe lea ther
ca t,ying case. The c ltp is insta lled wltn
Iwo Phill,ps ·head screws om o the baCI< of
Ihe scanne', and it I, nece5sa,y to remove
Ihes!'! scre ws each lime you want to 'e ·
mOVe Of rep lace lhe ca ' ryinll case (lhe
sc,e ....s go Ih'ough lhe leathe' case and
inlo lhe bacl< 01 the scanner\. This can
c,eate a problem when tl's oecessary to
resel lhe m,crQPfocesaor, as you haY!! to
" ,m""e the IIeII cltp to 'l!fT"IO'e the cl."y·
tng case to access the bal1e<y campa"·

n>ent I.nd ,"'"ch
Upon tf'lSpectlOf'l 01 t!'le c"cu,try. one

Itnds that the compacl cample.. ty 01 the

HXlOOO is made pOSstble t>y stacl<'og "'"
PC boa,d" atoo one anothe<. The.1 pack.
age IS on lhe boa'd "nmediately vis tble
when Ihe bacl< cove' is 'e moved. Con·
ceat ed Def> ,...d Ihis a'e the p'ogrammtng.
log,c and synlhes'ze' boards , COMected
10 tna keyboard and Ihe 'I boa'd Vta jump.
." wires

eXl.mlnlng tha boards , I nOled Ihal a ll
are con necled wilh b'as 5 spacers 10 the
dilH:ast aluminum c hassi s . Th is ma kes
lhe boards $OfTI(lwhal more vul.......abla 10
damage due 10 pl>ysical st>ocl< 10 tile oul·
e.- case a nd , comDlr>eCI ....,h lhe glass o f
the LCD, underlt~ the ,mpor1al'lCe 01 uS­
'ng care ,... handhng

U... Com""""1
!Jpor'l e _am'...'ng the HX IOOO I.nd corn.

pa" ng " 10 otner Iynthes,zed hand-held,
ba se, a nd t'I'>ot>Ile Iea""'...g 'ecei.....s. I
Itnd tha i ,t excels i... both Ihe qualttv oIlhe
scanner 's ccnstrUCI;on. se...sitiytty, a nd
c la ,i ly of a<.ld io . All o pe,a tional c ha'acte r·
iSl ics e ilher meet 0' exCeed those lis led ,n
Ihe owne" s manual , and the l<eYboa'd

conl,gurat,on I....d programming se­
quence a,e easy 10 IM'n a nd ,ernember,

I... search,"O ac'oss lhe eercs, rema,l<·
a bly lew bltt'te Irequenc tllS were encoun·
''''ed-al'l u........at otlIllI'vallOf'l w,lh I.

newty-l...tI'OdUCed sca""",
The LCD 'eadoul tS highly ";"tDle under

yarOCUS !tllhltng cOf'ld,"ons ortIen y,ewed
S"l.tO"t on a nd p'OYtdllS~ ,nlorml.·
lion 10 lhe user w,thoul add,ng any un1>eC·
easery I.nd conlus,ng grapntcs

Acco'di ng to specs publtShed tI'l me
ow...e r' s ma"'ual and sales adve, tise ·
me l'lI S, tne HX1 000 covers ,anges of
.JO-50, 144-174. a nd 440- 512 MHz Isubd ,·
vided by Regency inlo Six bands). The
ma nual states that snouro you a llempl 10
e l'l ter an o ut-{)f·ba ...d heoue nc v. '" error'"
wtll be dtSpla yed. Howe""" this dISpla y "
appa'e...lIy t"gge'ed only w"..... lhe ":0
11.,ls 10 loc I<. and not upon ,ecognttton 01
a'" tllegal I<~boarll entry. Thus. tl IS posSt·
ble to .....ter "equel'lC'es lar o.Jtsode lhe
hsted .anoes· t.ly uOlI was able 10 be pro­
gfammed to sea'cl'l and lICan from 25-60,
11(;...190. I.nd 3OS-SJO t.lHz' While Ot Uer·
ent radtOS ...tlllle I.bIe to COO'l!f slighlly e.t­
terenl l,eq llll1lCy e xtremes due 10 manu­
lac tu. i"'g tcreeaecee. ,t 'S a sale as sump­
tion thai moSI un,ts should De abte to c",,·
e' at least 5 t.lHz aoave I.nd below Ihe pUll­
hihed ba nd IIm"s,

Note thai tee ' ad io was des'g ned to cp­
era te at maximum sensi tivtty onl y within
tne staooaru tlal'ld s , and when ventu"ng
11.,'h" , h o m Ihe lllllul a , ba nd limits a cor·
'esponding dee,ease tI'l senStlty ily ....ill be

noted. e . e n &0, s'gnaIS.;In 10- a r.d 6·""'le,
FM ar.d in the 41D-42Q-MHz range were as
'eadable as reoula, Channels on VHF~ow

a nd UHF, ,e~pect'YIIty
This coverage 01 I,equency 'anges OUI

stde toe ' eguta , bal'ld-S ,ncIU(ling 6 a nd 10
meters, added 10 lne r"Ou'I.' 2-meter and
440 _4 50 ·t.lHz coye,age. ma l<es Ihe
HXl OOO a super 1""'-COS1 sy... t/>esized ' e­
ceo.....r 101 amateur VHFI\JHF FM camm...
I'l,c attons, Wttn 30 chan...els at you' ""'lII!"
ttPS, lhe,e IS more tha... a mple memory ea.
pac tty 10 slore \'OU' lavOt ila ,epeale.- Ot
s,m plex l 'eQue...c,es

The nicad wall cha'ge , suppltes lhe
sca nner's appetite 10' 200 mil. 01 cha'gtl'lll
cu" e nl ~lh i s is Ihe value ma'l<e~ on the
charlie" and d iffers f,om rne varue 01 100
mA spect lted in Ihe ow...ers manual).
Howe""" the POwe"ul balte,y doesn'l
na ... to speod mUCh "m(! ,... Ihe cha'ge'
belore tl'S ready 10 00

The scanner " .htbtts e.cett....t sens.liv·
tty. clearly pulltng tn Ohto stattOnS a l tne
author's home nea' PtUSDu'gh PA. ",",te
bolh nearby baM and moblte "brand
nam(!"' SCal'l"",s on the s.ame I'I!Q~
s_ed no ev>dllnCll 01 a rec",\'I!d "g""
...tlh squelch lully apef'lt Fu1ltler. t re
,oaS no .....idel'lCa of il'ltermodulal'on tl'lt ·
fe.-ence under most cOf'ldtltons Icerl a, ly
supertO' to severa! otna, synthestZed
u...,ts r >e t'iedl. Seleet,vtty was a lSOexce l­
len l Sensitivit y is rl.ted at 0,5 uV on VH F
and 0.1 uV on UHF. bol h as measured a l
I",ne·up, 12 dB Sinad . Setec tivily is down 6
dB al ol; 1.5 kHz a nd tlOwn 50 dB at ol; 18
I<H z.

The rubt>er heltcal antenna supp lted
wilh the scanne' p'OY'dea y",., good ,e-­
ceplton compa'ed 10 ottler panaDle sean­
"'e' a ... ,e ... nas. Ne ve ' the le s s , one is
tempted to a llSCh a'" e _ternal a"'enna 10
the top-mounl"" BIIlC COf'l1>eCIOt il'l a'" e/,
lort 10 lurt".,. 'mpfOVll receptron (partlc...
Ia.ly " UStng U'" HX lOOl) as a t'I'>ot>Ile SCI.....
ner\. RegI!I'lcy cau,;ons aga,,,,sl In,s, _.

ever. statrng lhat 01"'" ....tennas may
cause tmproper ,mpedal'lCe malch tog and
ml.y cauS!! "reductton tn e llechVf! ,eeety­
;...g range. 'ncrease 01 SPUrtOUS radiahon,
and excess"e ball",., d'am.'" No a nte......1.
impeda ...ca ' et tng is listed in Ihe specs.
511 11 . one is templed to (I .pe'ime nt,



AEA's Tl-I lunJllg Indica/Of.

TO 1.-c,lltate easy operation 01 the
HX1000, It'" owner's manual is well wnt ·
ten and eotltai~ complete and conc'H
werat lng instrUClions.

Regency's sugges ted liSt prICe lor U",
HXIOOO is SJ29.95, bul vanO"1 maiklrder
Ilfms apeciahllng in scan".,.s !\a..e~
seiling lhe "n.llor be tween $206.nd S250
plus shipping

Conclusion

The Reoency HX IOOO is ill sUP<'!'nor re­
cei.er wh ic h ma kes a haooy a d.:lIl,on to
a llY Shac k, Its porta bili ty a nd pe , lor.
ma nce ma ke It a Iruly use ful ,ece ive r lo r
emerlle nc y o pera tiOIlS and lor mon ilOl inll
VHF/UH F ama leur and p ublic·salety sys·
tems , e XCeed ing the capabilities 01 mally
contemporary base a nd mobile scanners.
01 all the acanners I have o wned. Ihe
HX1 000 i$.mong Ihe best in plice, pe<lor·
manee. and _ sai llity.

For adcIlliOfl<1 I inlorma t ion. con ta c t Re-­
~y EJacrrOfllCI. Inc., TroT R«:on1. S,..
Ind,. n . polla IN 4621tHI9IJ9. (3 71}!J,.f f>.
4281 ANoet S<!<vI<:e numbel' 485.

Louil Smith II N3BAH
L.t....t. PA

MINI JINI AND
THE ORGANIZED HAMSHACK

Pity your poor r",,;ewe r' I'm . bsoluteiy
buried under ne w softwa re pa CkaQ<lS lor
use with home compute ,s in Ihe ham
s haCk. I know. ifs not a prell y s ight

I doubt tha t I'll ge t much sympa thy lor
my Siluation. Aher a ll, il is tun getting to
try out new prodUCIS, Somelimn, though ,
il beComes ji,esome, seeing the tenth
sollwara ~age 10 do tile same thing
Ifs pa'toc"la,ly ttying whefl the instue·
lions a re unclea" the prOllram IS poo<ty
wn n en, and tne results jU'S1 don't _
wortn iI ,

That's lhe way Ihis part iC ula r Sunday
afternoon was going ""til Mini Jinl rOM to
lhe t~ of t.,. Stack!

FII" 01 all . I dldnl even have 10 10IId the
prOll,.m. It comes on a plug·in c.rtridge
lor Ihe VIC·2O and C-64 CompotMS. Therl, I
didn't ""e n have 10 t e ll it 10 run. When I
tu rned on my machine , like mllllic Ihe
c red it page a nd then a me nu appea red.

Wea ry Irom trying to dec ipher ins truc·
l ion manuala tIla t didn' t t e ll me wna t I
needed to kflOW. I a pproacr-l Mini Jini
e xpecllng more of tile Same. J,nl Mic ro
Syst<!fflS .<l'vert,ses Inis packa"" as bei ng
wn u en ,n pia".., simple English. T!\at a d­
~islng c l"m lurned OUI to be abSOlutely
on lhe marl<!

A lorty.page instrUCl10n manual ton>eI

w,th M,ni J'ni, bul it ooesn't ,..lty t.ke
very long 10 r~ lhe simple instrucllonf;
an<l 00 Inrougll Ille examp l" Pfovide<t. I
also loundllle instruclions "I Indexed,
• del,nlte piuS for a ny inst'uction book,

W"-It is Mini Jini11n two wOfd s , il i$ '
record keepe< , Whan No lancy ler m$ II ~e

da ta base or elec tronic spreadshael? NOI

x
cnoa Harris VP2ML
BOI( 488 J
Santa Rosa CA 95402

DXING ON THE LOW BANDS
The Federa l Communications CommiS­

sion (FCC) Ionally dropped Ihe other shoe
in lIS proposed e xpa ns ion o f the phone
subtlends, This proc ess ~an In 1982

lor Mini Jin!, Remember. ir s "" illen In
English!

In computer terms , Mini J in! Is a data
base and o Uers the lea-lures you would e x·
peel to lind in sucn a PfOl/fim. II will Ief
you keep a lop.ncMch logbook, Iracl< ytNI

a SL card', ,ecOId " rOllr" s fO*lIdl
awards, or _ as a fon!'ign pltrQCI book.
If you must N1..e • non-ham """SOIl IOf
buying it you can (/lIfl8fate li.....nci.1
slal emenls. keep a n lnVllfltOf)' 01 you.
household goods , or track junior's aca·
demic "'OIIress , . ,all wilh Ille same "'<>
gra m!

The ma in menu lor Mini Jilli leIS you
c re a te, lOOk throull h, orde r (alphabetile),
sea rch, or fix a Iile , You Ca n print the intor·
ma Hon to Ihe screen 01 a printer, Add itio n·
a lly, you can live a nd load h ies you
create to disk or ta pe ,

II Ihal"s no4 enough, a fea ture c.lled
ma th I-.:k allOWS you to do COItcula tiont
on Ille dllle<erll ""tries in your number
liles,

Mini Jini makes efllcient use 01memo<y

space, The Corrwnodooe 6001 'f<lI"Sion lias a
capaci ty 01 SOIl ' 5-<:lIaflCtM recordS With
four loelds or less. A lully expanded VIC-2O
a llaws . similar number ot 'eco<ds .

There Ife meny 1000book prOllra ms on
lhe ma'ket, Some ollhem ale quile good.
A;moSI all of them a re consider.b1y less
e xpens;V<j ths n M,nl J in;, So why b\.Iy th iS
prOllla m?

In mos t eesee, logbook programs are
e xactly Ihal . nd c a n'! do anything eree. In
their lavor, me ny 01 them p'ovide beam
head ings , OX prerixes, zones, a nd other
informa tion thaI M,ni Jini does nat. If you
a re incli ned 10 crNI" Hlem , Mini Jini c . n
handle . Il ot t_ funct ions a nd a tot
more. W.tn IIIe lled,c.lecJ system$. you
ere stuck wllh the limil"'tlons of tile pr0­

gram.
Cre.llIng litea on M,ni Jini is just IS

easy IS la lhng otl a log. II you a re really
lazy, IIIe Organll ed Ha mshac k senes ot
overlays is ava il. ble lor 512.00 (diSk) a nd
$9 00 (c.sHl1el 10 complement Mini Jlni
in the ham s haCk. The overlays <.nalher
one of those na w· l.nllled compuler
wo rd s l provide 13 dllte rent file types lo r
you to use, inc luding a logbook (one in
English and one in S pa nish l), a OXCC log,
a ham s ta tion inve ntory, a nd a ma iling 11 , 1.

One of me more uniq ue l iles inc luded is
a "Ham OX Honary," so you can c ,oss·ref·
e renee Irequenlly used 'Oleign ph,asea.

Tile O\'IIflays, partic"la , ly ones like U",
OXltonary. would be much more impres·
sive il lhey aclually included a good num­
ber 01 UHlul ent'ies. OrlIy ee lo<ma t Is
provKled ,~, With one or tWO exam­
ples. Understand t!\aI IOf the price, I don·t
cons'def til lS . lI/'IOfIcom;ng, only • suo­
geshon fOf. poulOle addition to tlle prod­
ue l Ii",,!

101 "" Jini . at $.<19.95, is a full·fe a lUred
record keeper. It win ta ke care 01 the club
mailinll list lor you, Ofganile your """,r·
lleney call-oul hsts, a llow you to have . ir·

wilen lhe FCC a"'llll"StecJ inc,easing tile
pI'lone IrllQUe<'lCKlS on 20 meIMS, Whe<t
Ifley did gr.nl aoo'hOfl<1I pI'lone spectrum,
tile FCC menlioned they Wele loolung at
expand ing Ine OllIe, high.l,eQuency
phone subbend$ 's wel l. So, on seplem­
bee 1, I9&'. General and higher-class Ii·
c e nsees gained new phone Irequencles .

In ca se you ha.e been liVing in a Cave
the past lew mon ths a nd ha ven 'l hea rd

tua lly '·inslanl memo<y" willie on the . i' ,
a nd help you figure your taxes a t the e nd
01 t he yea ' . Inc idenli lly, the tiles crea ted
by Mini Jini ale com p. l ib le with se veral
word-proces s inll pecka lleS such as Word­
pro a nd Papermat e ,

Mini J ini is ava ilable Ihroullh Fox Tan go
Corporal ion, Box 15944. West Palm Beach
FL 33406. (305}-683'958T, Reader service
number 481 .

Jim Gf\Ibbs K'El
SpringfiMllL

AEA'S 11·1
Here's a new SlitlOl'l'ccessory lhat you

oughl to know about . especially if YOU'le a
RTTY ent hus iast .nd don·t happen to
h..." • ~ to lune in those naIlO*-.
mediUm., a nd wide-shill sillnals. Tile Tl-I
is a tuning indiCiIOf lbel you g"essed Ihal
a treadyj lhal c." ne lp e asily and QuiCkly
tune your rece ive, to ttle e xac t Ireq uency
lor decoding RTlYIAM TOR and ASCII.

You willlleed a source 01 12 vo lts oc at
lusl a few mil, to powe ' it. a nd you' ll need
a pa lc h co rd a nd a couple 013.5--mm plugs
to connec t the TI· I to your inlerfac e (or
you. recei . er, depending upon lite pa rl ic ....
til hookup you ha vel, ThaI's alll""'e is to
it. In my awn c'H. Il'Iooked 1I",.ud io Irom
tile rece;_ th,ough the TI- l and into the
.lEA M,cO'OAmIOf ,nIMlace " .simple inl
M

Tner-e is a SWIId'l on lOll IIlat . 11ows you
to select 17G-Hl , .25-Hl, .nd 65Q-Hl
shilts. and lhere is .n inlernal speaker if
you wanl or need il (tile speaker can be
, wllched on a nd 011).

The luning 0Pllf.tiOfl Is simi'll icily itself,
On tile lOP of Ihe box is an LEO strip in
whic h the LEOs occupy a "window" a bout

a bout t he cha nges. he rs are the new fre­
Quenc ,es '

E.lra-class operetOls gain 3750-3775
and 21.200-21.250. A""aneed-cla s s ops
can now use phone on lhe new subbands
of 3n~3800 an<l21,22'5-21,270. Generals
ga,n eceess to 3ll5O-3a90 and 21 ,300­
21,350. All Ihree classes get new phone
IreqUe<'lCies on 10 metera: 28,300-28.SOIl.
Ot course, a ll t_ chanoet Ife in add~

lion to Ille previously e x,sting phOnoe sub­
~nds.

With the declining s"napols, lhe eflecl
o lllle increased phooe t'IlQUe<'lCies on the
IQ. a nd 15-meler bands won 'l be very ee­
. ious lo r a fe w yea'S. 10 me lelS has
always enjoyed a mple plio"" spectrum,

2 inches wide.nd 1/2 inch hillh. When the
TI·' is lurned on, you don't see much 01 a
displ a y unUl you lune a c ro ss a s illnal, a nd
the n it' s r.... lly impreSSive. The ma rk and
s p.ce tones light up ths LEO_a nd you
ca n actua ;;y See t lt e se pa ra tion, Very
brillht It Ine mark a nd space toceucos.
sha ding Orr 10 a duil er re<! in between. To
",operly tune Ille signal, line up the bfighl
merk .nd Spa CII tones with Ine respecli..e
Hpips" Oflt"" box just underneath the wi,.,.
dow. Be lieve it Of not, they e xactly lit, a nd
when lhe mark LEO is b<ightest and lined
upexacflyon Ille marl< piP. you I'la-e ...acl
Irequency tuning.

Jusllor fun, llried some ", 'fllfenl widlJlS
and . witc hed the liIl",s in and out so In.11
COUld wa lCh tile SignalS spo-ead .nd nar·
,aw, depending on whid'l lone pair I was
luned to,

Just In case you can'l remember which
freque nc y is WhiCh, lus t lOOk a t lite
bOx- if. all t here in wh ite numbers on
blaCk c rlc kle : 2125 It the lOWe nd: 2295,
2550 , and 2975 al Ihe hillh elld. In be­
tween, yo u see Ihe snilt widths , jus t so
you c.n't lorget: 170 , .25, and 850 cycles.

My impression of all this was Ihat this is
a ,eally neal, use lul , a nd si mple device
t!\a t c.n ma ke RITY tuning. anap lor any­
one. I wouldn', hesi tate to recommend it.
and it doesn't seem possible that even a
scope and lhe crossed lines could mo<e
aceu,al"'y or easily t""'" in lhe RTlY Ire­
Quency anillS.

For mo<e Inlo<matlOl'l, contact Aavanced
Elec'ron,c Appllc a ' ;Qfls , /flt" PO Box
C·2 161), Lynn wood WA 98036; f206~T75­

7373.

Jim Glly W1XU
73 Stall

even at the peak 01 the sunspot c ycle.
Also , most rillS haY<! the treq ueoctes
be low 28.500 on a sepallte ~nd trom the
commonly used region belween 28,500
and 28,700, I would suspect trill tile new
phone s"bband on 10 won'l h.ilYll much e l·
lect on OXers PertIIps some Ollhe local·
iZed comm"nications and nell Will lea""
t'" mora heavily used f,eq\OenC_ lor thiS
~ _nd. We l l !lll..e to wa,1 and_.

me e xpansion 01 t he 15--me11lf phone

tland will have some immedi.te e llect on
OXera and OXing. an ettect which will
grO* in importance as lhe sunspot, allain
ma ke 15 a worldwide tland. The e xtra 50
kHZ which tile Exlras gained is prime OX·
inll country. MuCh 01the wo rldwide phone
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OX .cllvily t. kell pl.ce bet ween 21,200
.nd 21,300 on 15 meters ,.nd now US Ex·
Iras h. velw lce . s much subband In which
10 st.lk the elusive OX operiltor. The ~5

kHz the """.nce<klilss OXer g.alned il
ag.ain Wfy prime OX lerrltory,

or .11 tne IncrlN5e$ In tne subbands.
however. the ITI05t important is the _
25-kHz segment on 75 meters wI'Iicn the
""".nced oper.lors now enjoy. The Ex·
t'as g.a'ned the same .mount of subblnd.
and tile a.e.-.ls _e rew.rded with 50
kHz .Iao. OUt me new Irequenc;es willl\aYe
the f'nCI'l impacl on """ilnud OXerl .

The reason tile """.nud OXe< is the
real ..,nner in this phone subband e .p.lIn­
lion is the ··OX Window" on 75 meter.:
3775-3lIOO. As any phone apefiltor wile)
hal tlstened 10 75 meters un tel l YOU.
90% ot .11 the phOne OX on 75 mete<s is
within thiS windoW or jus t Delow I!. Sel·
dom doe. one hell r muC h OX a bove 3800.
As ••escu. pIIone OXer. wi th Adva nced Ii·
cenPJllS had beefl jusl ilbOut froza n out o f
75 meters_until now.

The primary reason OX atattoos congr&­
gate In the 3775-3800 willdow I. interna·
1I0n.1 .mateur Ireq uency allocatione. On·
Iy In Intern.tion.1 Telecommunication.
Union (ITtIl Region 2 (North and South
Americalare em.teurs allowed to operate
UP to.aoo kHz on 75 me ters. Region 1 .m­
.'_'lEurope .nd A!fical cannot use 15
.bl:t¥t 3800. In lact, Ille inlarle<ence IeveII
.bOvoI 3800 .re $0 bad in many places In
Asogion 1 Ih.t even /ist/lflirog lor .mat....r
st.11(lOW 'bO¥e that I'equency II ...a,le
of " ....., So OX8<'S have. very Iimlled_·
lap 01 phone 'requencies on 15 .....Iers ,

So """.nce<klass phone OX8<'S II&ve
won. rNI plum: access to 1M best 25kHz
In lhe enl"e 75-meler phone subband'
This. coupled ,,"1'1 tile deClining higher·
frequency propeg/lltlon wIlich pushes OX·
ers 011 15 .nd 20 melers. means much
m<lfe Ic I'vily in low-bilnd OXlng. Let's
look.1someoflhe thrills ilnd frust ral ions
involved in OXIng on the lower Ireq ue l'l­
ctee. and some o f lhe ways aroynd mem,

Many hilmS assoc iat e OX with 20 ma­
tees. and lhen \0 and 15. Relal lve ly tew
a ma te urs think .eriou s ly abOut OXing On
40 and 80 (much less 160 meters! l, Why II
th l. ? Three ma in teeters keep the ma jority
01 OXerl 011 . 0 and 80 meters: 100 much
noile, weak Ilgnall. a nd the need to work
apllt lon phone). We·1I see hoow you c.n
h.ndle each ot the Itumbling block s , .. ilh·
out in.....ting In. three-element. rota t.ble
llCHneter yagL

Comballng H.oIM

Theonly lime 15 metElfslsqulel is *"""
11", not open. tl . ..comerl to tile band a',
Quickly disheartened by the unbeli.....bty
high ORN levels. especially in the .um.
...... How can .nyone hear OX lignil.ll~
1_ ~-lI st.tic crashes? E-. In
lhe dllad of ..'nl.... the interference level
can be rnu<der. o\nd builHn nois.e bl.nker.
.-n 10 p1ov1de lill.. ' el le f.

The solution to tile problem of nois.e i.
limpl., you nMd a poor antenna. Th. t' .
ligh l, • Io!.Isy. hlgMoss a ntenna. The
worse you• • ntenna, lhe less noi&8 you '.
<:ejve, With a good dummy toad lwlllch
makes. pretty bad ante n....). you won 't
he.r any noise a t aiL 01 coo.S&, you won·t
h&a r . ny OX &ilher , What you n!led Is /lin
anlenn. ..hlc h only receives OX, and nol
the nols&.

Sinc. no bod y has seen fit to Inv&nt On&
ye t. w. h••e to se We for an ant&nna
which onl y recei . es In on& or tw o dirK ·
lion• . Her& comes that :l-elern&nl beam.
you ••y. But you don'l need the beam.
Ramambe<, we were look ing lor . poor an·
tenna. not • good one. Lousy. d irect iona l
antennal 'or 80 me t8<'S Include Beve<.ge
.nt....... and 1Qop$.

The Bever.ge . nlenna is .imply • very
long ..ir. Itr&tChed /II few teet off the
ground.•imed in tbe direct ion you ...nt to
hea,. The longer lhe " Ire , tlla more d"K'
tlonal the .ntenna. At least a Ie.. hund red
f",,1 hal PS on 80. a nd • qu.rt ......,le la
",Nt! The ~.ge doesn't have to ba

• nytnu'flll.ncy, A roll of tr/lll\$lonner ..i,.
h.nging Irom blJshes a nd t,,,,, IlmDB
wort<. lina. Take care to keep t.... ..ire
atIO¥e Mad level In hlgh-l r. flic ilrea•. You
can run tM ..ire.1oog iOOOdef, 1""""- 11
doesn'l II&ve to be e1actly s".lgI'lt to ba

eflective. Since tile a ntenna is only used
lor~ng (see below). the<e I. no nMd
lor any Ins ul/lltors.

All . Ite<nat lve 10 lhe Beve<.ge lor the
OXer whoo simply can'l s tretch OUI • qua',
ter.... il& 01.."e is the loop a nlenna. Check
the variOUS handbooks and a ntenna booI<.
lor details.

Both the loop a nd the (lintarminated)
Bev&r. ge are bl-dirll{;t iona l . nlenn as :
They rece ive ralalively weH In two opPQ6 lt.
directi ons and .ery poorly in o thers, The
loop work l best broads ide to the loop.
while the Beverage works best siong the
ax il 01the /II ntenna . Sinc. the noise on lhe
lowar bands comes trom a ll di fferenl di·
rections, these ilnte nnas graatly reduce
the level of recei ved noise. They only he.r
noise in the same direction as thllsignal.
which is only a fract ion 0 ' the tot . l,

Two praca.utlons ..ith ", Iher .nlenna:
T"-Y .re receiving anlennas 0IIIr.•nd
"",tlla< antenna ..III prO'Vide much in I,,",
" . y of receiWlll signal strengtll I,om the
OX st.tlOn. Since these .ntannas can only
be used lOt rece;.,;ng. you mUlt find soma
".y to pr....."t accidental tr.nsmisslonl
Into tile .ntenna. Some l u l ~leatu'e " .....
cei--. have a n e1t..nal receive-only .n­
tenna jack --nara. Check the tra ....
vef1" jack lor such • connection if the<e
1. no otwious jack. II you try 10 rely on
manually s ..ilchlng beh.reen • receiving
.114 a Ifa nsmitt ing a n tenn/ll , you will
"cook" your loop or Bever/llge while Irylng
to ..ork a ra re one, Ins tall eit he r • • 'mple
rel.y circuit or an eutorreuc s wilch II you
can't ..ork out a n internal connecl lon 10
the transcei ver. Of course . owners o f aep­
a ra ta racel.ers and transm iller . ha •• no
probrem "smoking'· their r&ee l• • ·only
antanna.

The fina l dltficully wi th Beve r/llge ilnd
loop antenn.s is the poor signal st' eng th
such tousy . nten nas provide 10 your re­
ceiver. You may well lind you need • pre-­
.mpli ti", in tlla line to boostille OX sign.1
10 a rN da Dle level. Again. make cerl.in
I"",. is .Dsolutely no w.y you can Ir.n&­
mil Inlo your Pfeamp, or someday you
..ill!

OMlIng with the WNk Signall

The same preamp wIlich compenliltes
lor tile losses 01 the receiving .ntenna ..HI
halp """,come UlII handicap 01 the poor
Signal st'engths of the OX st.tlon. How·
_ .• prlNtnP won't do 'IOU' signal .ny
good. Weak signals simply don'l nack it
on 80 me l8<'S, and t rans mitti ng .mplihers
• •e de!ini lely tlla norm. Even a good /11m­
plifi... Is no l enough to be loudon 8O-you
al$O need a n effact i'0'9 a ntenna to work

"
The secret to an etlll{; tlve OX lInl en na

On the lowe r frequencies is low·angle ra·
d lation, Tha t Is, radio s lg nlll! tra.ellng
parallel to the grOllnd and nol s tr. lg ht up ,
M/IIny .maleur, use a relall.ely low dipole
for . 0 and 80 meters, While a.c .llen! lor
IOC.I , 5hoort-ra nge communications, such
a low dir-ole is one o f the poores t choolces
tOf OX. A gl.nce a t . Imos t any .ntenn.
book will show UlII cause: /lit low heigh..
abOo'itl lila ground. dipoles radia te .1mosl
s".lghl up. All 01 you r IIgn/ll1 go.n

I tr.'ght liP and s traight down. and Bille
goes o ff towa rd the la ra ..a y OX II.Uon.
You need a n antenna ..hic h concentr.tes
m<lfe rt in thlllower . ng les lor belt.. long­
,,;,t.nce communlcaUonl,

Whal kind of . nlenna doeS Illis . be­
sides the three-elemenl t>eam? A high ,,;.
pole will wort<... will a -.ocal _ •
good ground. e y "high"' f mean high in
le<ms 01 w.velength: /II minimum of oroe­
11&11 ..a'tll hign. The!"1 about 130' on 15
mel8<'S. Tha!"s high! Since f'nCI' l 01 us
dOn't h. ve lWO 13O·.nigh ....PPQrts in OUI
backy.rd. _ pass _ d,POIes lor OX on
tile low bilnds.

Vertic.IS t",..""tica lly ' adl.te much 01
tnei, rI a t very low angles, 1'1__• those
nice charts in the an lefV\8 booI<s .re basad
on a perlectly COflduc ling gfOllnd. no!
eeee two 'adials you ma n/llged to sneak
Into yoor yard. The worse !he groond . the
less low'ilng le rildlilti on esc.pes from
YOllr vertical. Aga in, a "good" ground is
some thing complete ly oul of Ihe quest ion
for ma ny amatellra. To gel good low·angle
radiation Irom a verticalraqulres 120 c ne­
hal f·wavelength radial s, • ci rcl. 260' In
dlamet ..r .. ,th 3 miles 01 wire '

Not many oxers have t/lll l much dedi·
c.llan to the 1Iobby. Fortunately fOf tile
' est 01 us, a ny r/lldl/lli. will hel p. • nd tna
m<If. tile merri-e< . Even doubhng lhe num­
be<of r.dial! from 2to~ will make .dilt...·
once. As ..Ith the Bever.ge. the rad,.ls
don't ha"" to be • • actly II raight_jusl
'!fing them out.....n.er_ you can,

Soma .maleur, a ' & ITlOfII _iou••bout
tnei r IiJ'OUnding system. 9Ll eA ~ad
I'>i. entire front l. ..n ..!lh criss-<;<oned
wires balore seeding, The 1._grew uP
(1W!III the ..ires . nd the Iystem worI<ad

spIIInCIidly ,", tn a Pil" of 8O-<'ne!.. loaded
""rlIcaIS, AI'ld one sout"",n-e.lilorni.
fIO.met", OX'" still I.menls ··the one th.1
got a..ay" wilen M had rolled UP I'll.
chick......ire groul'lding system 10 mow
the la..n.

For OXers lort una te enough to ha ve a
tower tor the hlgh·frequency . ntennas,
l everal antennas will prOViOfl better re-­
sultl tha n a simple In. e rlad vee on the lOw
bands. Man y hems ha.e h.d very good
s uccess with aloper antennas, rreee very
simple ilntennas are s ing le wire. rllnn ing
from near the top ct the tow.r (where the
Cpa1 s hie ld is groonded to tna tow. r) oul
in the dlrecl lon o f the OX, little tuning Is
required. In some cases thil sloper will
provide good 10.. ·/Ilngl. r.di.tlon and
good OX ing, S.. ilchllble slopers In diller·
ent direclions can coYef tile ..orld.

Another a nlenna lor nams ..,th a tow«
is • hal l· ..avelength loop .nlenna. .. ,th
1M peak hung lrom fIIIIl ' lhe lOll of tM
tower. You can stre tch out tile loop lacing
tile ";IecllOn you desi.e.nd feed illn one
comer. The loop is more bfoadbanded
th.n the s lOper, DuI II IIIQUI' es m<lfe 'NI
..la te. Both a nlennas are s,mpla...,y 10
bulld.nd lIS11. and ",1 WOfIh the e ffort lor
the low-band OX",.

When a nd wtwr.

Ok.y, ..e ·"" gol /II good 'eceivinganten­
na up and ronning . nd OUr tr. ns m'tti ng
.ntennll has good lo....ngle rad lafion.
Now hoo.. do we find OX on the low b.nd.?
The beslllme 10 tlnd OX on.a and 80 ma­
ters Is when the ma ximum usable freqll.n·
c y lMUFj is Just above Ihose band l . When
the MUF Is very high , above t. MHz, the
low bands ilre was hed out with abiorp­
lion , Only a t night do .a and 80 provide
good OX possibilities. In lac t. o ne 01 the
bast times 10 look lor OX il ju. t belor. and
during local sanrisa. Sun n l lS the time to
look lor OX to the eas" In the _llOurs 01
the morning. local l ime, _ few nea rby
sl.tions .re on 1M .i.,ia .nothe< prime

lime for tow-band OX. (I will 1. lk more
abOul s unrise. l unset and tile gre y line In
• future cohnnn.1

As lo ..here to look. you h.veto pay a l·
tentlon to Int",natlonal I,equency . Iloca·
tlons outsiOa lIIe United SI.tes, While you
can wort< some ··local"' OX. such al tile
Caribbea.n. on Ireq uenc_ lbove 3800.
mOil long.haul 75-mate. OX hove..
around 3n5-3800.

On .a metElfI. the internallonal .Iloca·
lIonS outside North .nd SOUth A.mefica
tlm,1 .mal..... to f,eq uenciaS belOw 7100.
Thus , on phone you musl li,len in the
7050-1100 ' .nge lor OX stations on
phone . Those s tahons ..ill .nnounce
"listening frequencill'S." SUCh as, "listen­
Ing on 7183."'

You, of cour.e. cannot tr.nsmlt phone

on 7060, or ..nerever the OX st ation Is.
E""" II you cou ld, h. ll n·l llst an ing on that
frequency. so it wo uld be ...ast. o f time
to ca ll him there, IBlItlhal coeeo't eeen to
s top people from trying . or oth. rs from
griping a bout the practic . ,) You must

tranemn on 7183. o r lherea bOut! . whila
lis len ing at 7060, Sometimelthe I.me stt­
ua tion applies on 75. where!he OX sta tion
Is well belo.. the US phone lubba ndl.
RUssians , fOf eumple, can a llen be found
.round 3642, • "hole"' in the •...,. heavy
8O-meter interlerence in th.t part of the
..,."

Wor1I.ing Split

You need to be .Dle 10 tr.nsmi l on one
' requency while flstenlng 10 .nother. MOIl
rigs let you do this O\'e<. li""ted 1'1IQuen­
cy ran.ge. 11'1 called RIT or ct.""",. Of
some such name. Bul the I.equency Iplits
ee ao. and ll(kneter phone .'a la r ou tside
1M r.noa 01you. RlT

You can try .p;nnlng the dial back .nd
lorth befween the t..o l'equenciaS. bul
tile Chances o l lhil working are no! good.

More likely, you'lI end up tr. nsmitting out
01 tile atalel1ide phOne band, . nd hil.e
hail the ..orld yelllng .t you

Far bett", il /II lecond receiver, or " d ra
vlo. or one 01 the I.ncy new rig s .. ,t h a ll
kinds of memories a nd progr.m. to han·
die "working I pllt" Ide.lly, you want to be
able to lislen to both 11'1& OX freque nc y
and the one on which you are se nding, 10

the second recelv.r Is the bes t solution. It
doesn·t have to be . nyt hlng fa ncy; almost
any hallw.y d&cent . m/llte ur recei""r .. II!
do, especially with . dlrecUonal .nlen...
a nd Il'lI8mplilier,

II you use • ..-nory s w'lch or e . tra ..to
10 .plil you< I,.nsmit Ireq uency from your
,eceive freQuency. 11M the Ii,ed Irequen­
cy on IIIe OX stalion.nd tune your tra ns·
mill ,ng I' equenty. The OX . 1.'lQfl is not

going a nywllere... he Ian·'....." listening
10 IIIe Irequency on wI'IlCtl he Is sending.
tAe\ ually, Ile relies on tile st.tions he il
wort<ing 10 tetl h-im it hi. "."""'1 ' raQUe<'t­
cy remains Clear.) So IfXk tM h.ed Ir.
quency on the OX s t.llon .nd then tune
YOU' I' ansmilting I.equency in the '/lloge
gl...... by the OX st/lltlon.

If he sends "listening 7183.~ you lune
a round 1183 a nd call h,m. oo,n bolher to
send h;s ca lt. just send yours. lis ten down
below 7100 lor 1'1 11 ,&ply , If you can, allo
lis ten to h is IIslenlng ' requency lor the
s illh on the OX SI.lion last ..orked. It yoo
can transmit on the lime frequency as
the last s tation worked , you st. nd a n e . ·
cellent chance of being ne.t In the pileup.
And Ihe only wa y you ca n do thi li . II you
ca n lislen to yOllr tr.n lmlt frequency ,

The proper procedure t. ke l some II·
nesse. The t,icl< li to Ul ten to borh the OX
lIation /lind your o wn tranlmllt lng he-­
quency at tile $arna tlrna. Whll" tile OX
, t. tion II lis tening fOf his , eport, you tu ne
. rOUnd tM lis lenlng I,equency lor the Stl'
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lion giving the report, the slatlon in COO­
tKI "';th the OX slalion. You worn '''loll
him right away. and sometimes the OX
SUIlIOl\ will tune away SOOtl alter tne C()I"><

IKI, Dul w,lh practice and per_ionce.
)'OU'II ~te the OIher slaliOll. Zero-beal
)'OUr ng on lhal frequency.

Theon. when the OX s talion says, "OFlZ,R

you jump in w,UI \'OUr call. YOU know lhe
OX slalion is list_Ing on Iha l frequency;
he just I,nlsr>ed a COtllaCI thefe . II \'OU'
liming Is good, bang!, a oo tl'lef new one In
the log!

A good example of how impo<lant ' his
techn iq ue can tie was seen In Ron
Wrigh t' . OXpedihon 10 the Kermadec
Islands last Ma rch , On CW Ron laid

he was ~lIst""ng up,N as Is COI'IVI'IOf'I prac,
lice. Actually, Ron worI<ed many s lations
below h,S , ransmilli ng I'equeocy. The
only way '0know Ihis ls 10 hsten to botn
Ron and the lIalion he Is working, anc.
\'OU oote that he Is WOf!<lng slations beolow
his tr ionsm ' thng Irequency, you can Zefo­
beat the last s '.lion worked and call Ron,
Without the abl lily to Heten to your own

"ansmilling frequency, your chances of
working Ron wera slgnilicanlly reooeee.

W,th these hinlS In mind, you should be
able to work )'OUt share 01 OX on lhe low
~nds during lhe win ter. OX,ng on 40
and 80 meters it not for 18'f'erYO"E'. It is not
an iotte<-d,nner act,...ly, II means going to
bed after d'nne< and gelling up in tile mid­
d le of the nighl 10 pick through static and
interl...ence, and probably hear noth,ng et
a ll. On t he o tl'lef h. nd. tome nighls 75 me­
lers provides soma 01 th" most eXCiting
and Sa tls lying hour, of OX. Mos t of my

fondest memories of OX ere olla le nights
when '·tlte Dand was oPen" on 75: WOf!<lng
lloz_ of rare Russian ~b1ics as lite
sun rose <Ner Asia , giving KOfft o . ~pea­

nut wI'losUesNlhe" 1i"'1 OX on 75 in a ta!1!'­
n,ght WAS nel, WOI"l<ing Eurapaans from
t/'le Galapagos. w,th Y$9RVE n emcee.
and many mo<e episodes,

So g,.... 40 a nd 80 a Iry. Nexl I,me we'lI
d,SCuss some 01 tile ways you Clln lis!en
to bolh your own freqOJerl(;y llnd lne OX
lIation a t the s ame lima! St.y luned ,

Zip _

p'Obably many otha.s) ccte out me copy
01 th" board layout. I have used a slighlly
d,ffe.enl melhod to r Quile some time and
ha ... turnecl oul some ve.y nice eee-cs.

Aflef obtaining a good copy o.lhe lay·
out lthus preserving the or,g,,,,,I. and lap­
ong ' I 10 ll\f! board, I use a Shll'P. poonted
looIsoch as an ice pick toca'efully prerce
Ihrougll lhe paPP.f and inlO The copper
board. NO! only does Ihis system lell you
exactly whefa 10 (\fill the hole, but lhe dent
serves as a pilol hole lor the M I know
110m exper,ence wtlat one slip O. lhe o.ill
can do to a board'

Robe" GOOCh. J,. N30 RW
BalTimore MO

State _

{'fln t \1 1\ addlt' \\ hrre:

HINT

hlt"nd mt wbulipt ion one oIdd.tj"n.l1 H "U lor onh Sllfel;
P .l ~ mt"nl t"ndo\.ed Bill rTl('

Name

Name

Addr ess _

C;I ' _

Address ~ _

If J'UU hal'!' flO ki hei handy , Pi tnt V I. t ) udJrl;' .\ ~ h a t' .

c ....d.o .nd "'~"c.. 111''1111 . , on" U~ lundt. d, ....n on U~ b. nk. ""~ 'In ~u,fu~

' J' ," t1 .., ...... US tunch dr . ..n on US b.on~ ' m r ' l n A.. """ I, p.u.... ,n'lu"r

the Ihought ot Wayne Green Delng right
again! Keep puShing. Wayne, for n<>-code

licensing; you know you a'e righl. I know
you a'e ,ighl. and a lot O. Olher people
know you are ,Ighl but won'l admit it!

I have COI'I"IO! to lhe conclusion Ihal pe0­

ple wt>o th,nk hke lIS ll'e in lhe minority be­
causa lechnolOgy has moved too tas t lor
most 10 comprehend A lot 01 nams, leach­
"5, admi ..istrators, scllOOl boards, and
pa.ents a'e too na,ve to comprehend llle
Iype 01 edoca tlOl\ , I B~ed by 11\81. cnild.en
10 s"",ive in OU' technolog,cal society 01
today. Someone once sai<l Ihal you neve'
Slop lea ...ing. Whal we have 10 do. Wayne,
a nd ctne-s like us. Is neve' stop taaelling-'

let us know 8 weeks in advance so thai you won't
miss a slng!e issue of 73,
Attach old label where indicated and print new ad­
dress in spa ce provided. Also include your mailing
label whenever yo u write co nce rn ing your su b­
scription. II helps us se rve you promptly. Writ e to :

l~
Subscription Department

AmatEU Radio's PO Bo x 931
~ lectricaIJounaI Farmmgdale NY 11737

MOVING?

'.ead wilh g.eat ontefesl "Per!boar<l and
SoklertaiiT' in lhe July. 198-(. oo"'on of
13, and also AF9C)"s len.. concerning <ad­
(l,tional techrllQues. One '"nl tl'lal I wou'd
Ioke 10 Share cone..ns lhe way AF9Q (and

Phi llip Wedig" WB9 PCl

________'_"._._'_.;_"._w~. I LISTEN I
I I While I fond YOU',oo,'or'aIS int"restmg

as well as Informallee. yoo hive la,led 10
put any "ffort ,nto helPIng the new NOVIce.
In yOU' ed,lorials you have harped on tl\f!
subtecl of O'!tting leans ImroI* on ama·

leu' 'ad<o. That is a ll well and good . but
any campaign to get teens .nvol* w,1I be

KEEP PUSHING'---__I
Keep UP the good work! I enjoy yoo. ed, ·

lorials immensely. II's very nice 10 ,ead
views wIlich a'e bolh innovative and fUlu'­
ist,c. You. dedication 10 a ma leu< radiO
and Ihe advancement ot erecuoee lech·
oolooy Is .ery avident and app.ecia ted.

I nave been tellc hlng sen iOl high school
'or s ixteen yea rs wllh varying succes s In
Inspiring sludenll to STudy 10' Iha ir ham
Ilc ket You hit Ihe nail right on the head ­
kids loday do suffer !.om the Immedlale
gratifica tion synd.ome. The only goals
lhey percel.a as wort hwhila are immedl'
a le. I hllve tried too many d,fferenl ap­
proaches 10 delail, but I can't gel past the
immed,ata grll lifieahOn problem. II"s
worse loday Ihlln il was 10 years ago, AI
one lime I tIad,. licensed hams in &<:1'I0OI .
Each yea' II has become fewer unlil now I
ha ve on'y one. II, ke you< idea of trying a
no<.:O<lfIlicense. Il<now 15 years a.go I \'lad
a lot 01 trouble wilh lhe code, but I d,dn'l
suffer from Immedilille g.aTificahon syn­
drome and I made il.

U's too bad the laague d i<l n't piCk up on
no-cede licensi ng be! o.e yOU s 'arled the
pUSh. It seems ce. ts ln people can'l Sland

Fifll!, see my comm.nIS 10 Lockwood
- Wa ytHt,

lll rry W. Ga'ens KCSOO
Brad y TX

some VOIce pr,v,~ should be includlad .
Wouldn·1 ,t ba swell ,I lhe FCC allowed
200 WallS PEP pI'lOnfI for Ncwioes in the
new 1lH'neler pI'lOnfI band a t . say, 28m
to 28.375 MHl ? This would give Incenl,ve
10 asp"ing NOVices, c,eale a new ma.ket
lor SSB equ,pmenl . and prcwio;le lOts ot
uSe foo- converled CB sets. Since we'd Io ke
10 a tt ract Ihe young compuler sel. pe.­
haps wa could also as k lor NO\'ica ATTY
privileges USing ASCII on 28.190 to 28200
MHz. Then we could o Uer Novices wilh
compute,lmodem expe,ience a place 10
play,

Whal do you lhink, Way....? IlIOn'l koow
how 10 110 allOul pelltloning the FCC. Clln
you help me' A'e lheSe good ideas? HOw
allOut chang,ng 11'1<1 CW lest for arll;lleurs
to: NoviCl!. 5 wpm; Tac:hnlcian. 10 wpm;
""'-al. 15 wpm; """anced. 20 wpm; Ex.
tea. 25 wpm. IS Ih.s too ha.d on lhe a....·
leur communily? The<> how allOut Ncwice,
o wpm; Techn'ci.... 5 wpm; ""'-ai, 10
wpm; Advanced, 15 wpm; Extra , 20 wpm?
There, _ haven'l hu" the Extras . lhe Ad·
vanced Clln cope wllh 15, lhe Generals gel
a break, Technicians get no change, and
Ihe Novices have to know code 10 ope.ale
anyway, so why test them? J USI Iettbem
haye a t it.

I

NO VOICE

ETTERS

SPECTRUM LOSS1 1
In read,ng your September commentary

on lhe Morse code ,equirements, technol·
OIly , and tile lutu'e , a lhought eeecuee to
me, If many llfeas 01me USA afe oot uliliz·
ing the Speclrum above 450 MHz, and ",e
a'e in fact risklngl he loss 01 that precious
spectrum, why oo t make a ccmrr worcetcr
or an ASC II ..,nly class of license lo r some·
thing like 1296 MHz? Seems 10 ma Ihal
hara would be a perfect iccancn to try the
idea out iond jusl how many p.asant users
IffOUld be put out' Just how many peopIa
a'a using 1296 or 10.000 MHz? Wl'Iat per.
cantaO'! 01 hams? Jusl maybe wa WOUld
be ~Sl 10 'ind out how many hams
have _ used 1296, much less a Gunn­
doode t,a__.

As you know. •m<_"'m" 12-GHz 8CIUl~1
is now produced by ill least one company
(ICOM'llhllT ll'SO produces an oll·l~hell

'epealer lor 1.2 GHz. Compul.. clubt .'a
,ich and c'azy 8fIOUgh 10 promota a g'eat
way 10 Ship 12Ol).baud data withoul wl.ea
llnd withoullhe monThly billT.om the loca'
phone company. Maybe lhls wou ld be an
angle 10 cons ider.

I'll b ile on you. comment. Whal does
One have 10 do to peti llon thi s ki nd O. a n
Idea 10 Ihe FCC, or would it be a wlS te of
lime becauMl some sel f·s tyled alganlla­
tion would dlO9l<ick lhe Idea oul of Ihe
Sladium as soon IS they hea.d it?

John lockwood_orr

One """'y _,tes "",,'s proposal to 1M
fCC. Wll."'''l''on DC 205Sf. ",.I.,llOly
..,t" i_able (I til~s afld 1M or,g;.­
".1 nolaflZf#d. AfId I""'$. t/'lf} l,k.t./lootJ is
I". r 1M or'1llniZll lion you ,.Ie~ 10 ..,II
li'1'" you 100'" llfld nail. _W.yne.

• am w"t 'ng Ihis I'IOle out of app.ec ia­
lion for YOO' dedicaHon to amaleor 'lildiO. I
have De&n InSl'ocling classes In my lown
lor _al JUra In both NovIce- and Gane<.
1l1-<:laS$ eode and lheOty. Vefy lew school­
1l0'! child.... llppty. and OW!faU I hllve II
very high dropoul rete. No one 8IMl in
lown t_ have 12 or 13 hams ,n a town of
60XllwanlS 10 leach a crass. so if it OfI!s
ClOne. I do il . Ve<y ,_ have dropped oul
tII!oC.IUIfl of the coda. Only IhoSe 'II'!'IO
CQUldfl1 spall hlld trouble. Mosl lell be­
cause the Ncwice license inchJdlla no
voice Pfi.lleges.

Tradilionally, Novices had voice on
145-1 .7 MHl . I believe that since tM Nov­
ice tlckel is a 1()-year .enewable license,

1 1
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•
01 no avail ,! you or ofhe<s in lholl amal_
<:ommunily la,llo .ealize tnal lhe<e a'e al
Ieao.tt_ major problems racing tholl ""'".......

Fust, lhe Novtce suDDaod at ~ melers
•• no! totally useable due to bfoedcll$l
.tahons like lhe SBC us,ng a g.eal POIl1on
01 Ihis baod. Have you app,oacl>e<l Ihe
FCC a bou t Ih,S? Has Ihe AAAl done any­
th ing? II so, I Mven't seen il

Second, ,t seems as thoug h 11'1" ama·
teu , community Is no t gene'a lly ",illing
10 ma ke a 000 "" th a Novice due to h,s

miSlakH'ddefl . Slow-I'Sled -'yle, Is 'I any
_ """y more people . ,nclud,ng llIenS.

a'e not "' ,'long to put lOIlh any eflort to 00­

corne a pa'l 01 lhe amaleu. I'atem,ty?
Anothe< la .ge problem thilt 1-'5 face

is money. lool< al the ads in you. maga ­
z,..... Tile tQuipment is not cheap by a ny
sl,elCh o! Ihe imag,na lion . How een any­
one be expe<;led 10 become inle'ested in
ham lad,O under these CQfld iIions ?

Wili ",e lose lhe220- MHz bar'ld? Ur'lle ss
somelh ing 's doll'll 10 er'\Cou 'age our Nov·
ices things ", ill gel wor se , Then lhe Queg.

lion 01a no-code license c'ops up. The ex·
CUse IIIaI COde .S 100 lIa.d to leafr'l or 10
cope ....'th is a 1_ one. Just l0oi< at the
II'e-IMnS wI'lo a ,e "(OpI ng" ' 11'1 it. II a
~I_ can do il. wtlycan 'l a I adults?

I am oery SUfpri....., 10 ..... Il'Ia l no one
seems tv <;a,e a bOut ,"'seproblems ill­
slead 01 lhe dead oe-eece 'ssue. I ag,ee
1I'la t we as amaleur·.adlo OPIIrators dO

need 10 be c<>rICefr'llld aDout los ing spec­
I' um , but Sho uld n't we be mo,e cc ocereec
a Dout bring ing teens into a mal e u' 'adio,
aod ma king it a nrac t've e nou gh for Ihem

to stay? II you are not a wa,e of the prob­
lem o! broadell$t s ta t,ons on the.tO-meler
Novice baod. Iosten' If you a'" no! a ....a'e
0I11",1acl< 01 <;ORS'cleral;on g i...... 0Uf_
iCeS.I'SI""!

Can you not see wtlal is l'Iappen,ng'
Take a good 1001< al our Novice subbands
Then wrile you' editorial 50 Ihal our NOV·
iC"s know tha t y<)u. Ihe FCC, a nd the
AAA l Ca re.

Bill Dethle!sen KA9RAP
Ch ica90 IL
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MANSF I EL D
"AN I S Tl lNE
YELLOW sPRI NG6
" ou.OSv I L l E
'ffU'Il"1
_ Sf' t ELD
H_v
ClLV... tA FALLS--

porllng about a dOZer'l .tat'Qfls on Rny
He is us,ng a n 010 tUbe·type le rminal unrf.
made by AII I,onic s ·Ho wa rd , and is keylnll
tne VIC·20 th,ough an optotsctator . Th,s
proves what I have bHn p'eac~,ng to<
some lime-you don' t need one ot the ta n·
c y new demod ulal ors 10 ge l on RTTY , es·
pec ially no! VHF ATTY where II\e "clN'
c llannel s igna l" abOundS ' Runn,ng a ....s­
s 've 500 mW w,'11 an Old HR28 I' a nscei....
er. lhe MSO 1\1. been on l""""ly·lou.
I\ou, s a day w,tltoul problems.

Anolllllf sys t_ up aod runn,ng ~as

been lhe one ou t in Sanla Fe. New Me.i·
co. The Sama Fe Amaleur Rad'o Club hils
a repeater on 147,811147.21 Ihal is;ll back·
up for thei r ma in ,epealllf on 146.221146.82.
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3."35. 0
1". 0'i'7 . 5
1" . 0'i'7 . 5
7.040. 0

1" . 0'i' 7. 5

14.0117.7
3 ••2•. 0

1".0117.'
1". 0'97 . 5
14 . 0111 . 1
1".097.5
1" . 097 . 5
1" . 097 . 5
14. 085 . 0
1". 09 ' . 5
14 .0110.0
1" . 011 ' .'
70. 32 2.5

' .098 .5
' '' . 011 .1
1" . 087 . 1
14. 0 7 '.1
14.011.1
I" . o n . 1
7.085.0

1".011 .1
7.0117. 1

1" . 011 ' . 7
' ''.081.1
'''.081. 1
1".081.1
''' . 0'i' 7. 5
1" . 080. 0
1" . 081. 0
1" . 080. 0
1". 0'97 . 5
1" . 097 . 5
1". 0(11 .0
1" . 0111 . ,
1" . 011 ' . 1
1". 0'01 . 5
'''.0lI7 . 0
10 . 145 . 0
1.01l5.5
3./027 .0

I" .01l7.7
3 ...35.0
7.0'''.0

1" . 100. 0
1" . 01" • 7
1" . 087 . 7
1".0lI7 .7
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~O.

"00;'"._"nUVII
"BIS
" I P"
00 1...8
" I COOf
"I"" l
_II UF
" B211F
""0""K4CJ
K"C Z
K4lL C
.. 4 KOl
K4 PA
K" l &G

''"'KE"'"
" " ' 00.. B4Z0B
" D4'HC

"~­.~._..
"-''''FWr-.o<I S
"_VA"- ,,_oc,­-,­K7IFO
K" ' O
"B 1QWG
,oc*
KBI F
KII l Gl
K",,8K~R

.. BIlI CL
" BEl lT"
.. l>8CEB
" Olll. ll
._~

~,-,­
~:'IO<p,.:-­\ll(21V
V~IU

lF IGC

~as ta ken on an e xciting new mean,ng
Alte, thelashion 01 the lelephone access
BBSs, or bullelin Doard s vslems. put en­
line by the computer crowd. these rad io
maiIDo'es, or MSOs. 'epresent a new
tacet 01 RTlY ,

s.veral monl hs a90 I menlioned one
suc~ MSO. ,un by Bob Kling K8GJl of
Vandaha , Ohio, Bob states lhat he is rull­
n'ng h,s 0VIIf the local 1'6.2511'6.M 'e­
pealer . ..,lI'l "'" co ope'fltoon 01 the ' epN.I·
er eonl,OI staloon. For I'la,dwa,e. Ile is
uSing a VIC20 COfI'IpIJler .... ,th a '6K ex·
panOllf. The MSO program is ...."lIen in
Bas ic a nd has stOfage lor a bou l 8K wOftn
ot messages, He has touod Ihi. 10 be ade­
Quat e 10' a rcce r two-meter sys le m. sup·

••••a • •••••• • • • aaaa••••aaa•••_ ••aa_a•••••••••a.aa•••••• ••aa

••aaaaaa••aaaaa•••a ••••• _ a .aaa••aa.....aa._aaaa•••••• • a •••••••

Fig I. 101/1" 00, I'$' rng

.oo1סס010 How.....e r. and Ihis is tile rool 01
th e con!ueion. tne ASCII code Is sent I,om
tM least sign ificanl urtto toe mosf s ignili·
canlllit, thai Is . I,om . ight to lelt. The MUI'
, a y. on II\e Olhe , hand . is eeet hom left to
.ighl, most s ,,,n' lrc.ant lo leasl " " n,hca n\.

The prac t,cal applica tion o . III,s is tllat
the Pil" 'y bit. ,r used. a ppears a s the mosl
s ,g rul rea nt bit. wtlioch is the Int one senl.
So. if YOU do not u~ a Pilrrty bot on ASCII.
lhe el(l(l bft or M s ta ke ilS place. There is
no P3rrty bit in Mu"ay. aod lhe wa y lhe
blls a ' e presenled QOlI$ ....ay back 10 Ille
days 01 PUr'\Ched lape. In lhal medium, Ihe
lead,ng 1 0' the Murra y A wo uld be al I~e

uppe' edge of the tape, so. 'ead ing top
down , 11000 wou ld tetne logica l ,e ad ing,
or course, ASCII punched teoe looks the
same way, bul the c ha ,ac ters are I,ans­
m'lIe<! ,n ttlll "".."se Ofdll< . Hope Ihal
c lea's th,ngs up,

Ano ther hllle m,S1a ke, leI's ca ll ' I a
typo, Back ,n Augus t. 19f1.f, I menlioned
tna t a company ca lled OEt. Inc.. IIad sc­
Quue<! much 01 lhoe old . tock hom tM
Norlflllfn Rad,o Company, manutactu.ers
o! some O. tee olde' RTlY gea" Unlortu­
nately. a pr,ntllf 'S g,emlin sc.ambled 1I'lei'
add'ess, W.ite DEI al 60 Fadam Road.
Springf ield NJ 07081 . if you like, Than ks
a nd tip of tM keyboard 10 Jetl.ey Gorn·
ste,n K0 2BE for Ihe correcuco.

He re 's an «am 01 inte .est to. Spanish.
speak ing amafeurs. The maga z,ne RTTY
Journal,s now be"'g pubhshed In Span.
is~. w,m Juan Rydzlk llMEGE as ed,tOf. It
you are ,nleresled. drOP llIem a note al
RTTY Journal fSPiln'sll ed,loon!. PO 8<n
&4. I T()6.Haedo. 8uenos AutlS. Argent ,na
Be su'e to tell llIem you .ead aboul It>em
,n 13"s "' RllY Lccc." OK?

Unl il ,ecently. when I used ItIlI lllfm
"ma ,lbOx" ,n 1I'l'S Column, It ''''erred fo lhe
place fhal I Pick up th" lell",s Ihat you
readers send me, But Ihese days , msubcx

Well. I !;ell by the Old calenda, o n the
..all that tM Ofwell,an year . 1980' . lias
passed US by. and Happy N..... Vea, to you
a ll'

Gol la s tart out Ih,' monlh w':1l a Qu<ek
l0oi< b.ack. In N-ovemt>er. 19f1.f. I dela,1ed a
SCfMme lhooghl UP by J ,m Conner W3HCE
lor mtllflacing a H"at~k ,t HO-3030 AnV
llIfm,nal un,t 10 I"" s lahon. Wel l, J,m
passes alon~ t~at there are IwO error s ,n
Ihe main ecnernanc . sha wn in Fi ~, 1 o f the
column: 1) pm 4 01 SIC s~ould go to pin 1
01 Ihe VHF transmilfer plug_rlol to pin 2
01 the VHF t,ansmitte, p lug, and 21 pm 4 01
SIG s~O<Jldgo 10 pin 3 01SlE_nor 10 pins
3 and 4 01 SlD. Q1 hefwi se. aCCOOd 'ng fo
J im. a ll is COf.ecl n published. I will be Ill­
lerllSted 10 hea. I.om trcse 01you wtIO pul
III,s ,nlllfllSllng ,nl erlace 10 use

Conh nu'ng in " '" New Y"a,mew broom
department. biaCk ,n Seplllf'\'lDllf , 19f1.f. I
mentioned llIal Tom Zeltwanger KG3V
has a ATTY prog,am ava ilable. bull Sla led
I ~a l it was !Of tile wrong compuillf ' Sor ry
atloul t~at. Tom. TOeet tre record . tra ighl,
Tom's program is 10 ' Ihe Commodore 64,
onl V, i a m SUle he wo uld like 10 hear !,om
you. at PO Bo, 62. Slate College PA 168ll4.
,I you a re ,nleresled

A Q.....stion 'elalm~ 10 a really old col­
umn haS """" ,ece,ved lrom Dayton JOIln­
son WillI. Dayton wils kx>!<'ng al Itle hSI­
'ng 01 Mu"ay _.us AMTOA COdeS pub­
I,shed ,nN~, 1983. a nd Ques t,ons
_Iher 1M Murray ,. no l '.....Ied Well.
Dayton.•1 all depends on how you l0oi< a l
,I. FOf e.ample. ,n my list I Slal ed Illa l Ille
COde lor me le n ... A is 11000 . W,tlll ' epr...

sent,ng ma'k and 0 ,epresenl 'ng space.
th is is Ihe wav me characte' II usual ly
presented. S,mila rly, the ASCII tetter A 's

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Hi Pro LB·VHF·UHF Repeaters

Hi Pro TRANSMITTER AND RECEIVER NCNI USED IN ALL HI PRO REPEATERS

ASK ABOUT OUR NEW COMPUTER
CONTROL S YSTEM, AND MICROCONTROL
AUTO PATCH, AND REPEATER KITS.

EI.ctronic lAb......rr
TELEX: ~41-MELCO

PHONE 21 5-436-SJ51

• • »,

I A.S5(MBl£D

I """-""1 7/lh 6 l IB"

Maggto~
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WEST CHESTER, PA. 19380
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\lQUElCH .4CIION NHOl':D
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SEIMCE ExCUU N'
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~
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=-~
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.4UDo:), $I........IIY,
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.....0 lOW
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SMAll SIlE
3 718" 6 118"
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ATELLITES

tor 1"Dee 0 1 \'OU who 1'1.;1"" aseeo. res.
thete I 'e still tepfmlS 0' _ al back col·
umns l.ailaDle. 0.09 "'" I lIne al the
aoo.e addtess Ind enclo5a a seI '·ad­
dressed. stsm~ I!m'flI(lfle lor a lisllng 01
whi t IS a.a llable. In the ned " RTTY
Loop,R more reSpoflllllS 10 tbe informahon
Ihal you all lell rna Is the " rsl tha t you read
when \'OUr subsc,ipt,on issua o f 73 a"i.as
Not a sueecucer yet ? Shame on you-you
migh t miss the ne.t " RllV lOOp!"

T.H. JensOfl KE6WE
910 KellOfl Sf.

Tlthach.lpl CA 135&1

rntNed and I was wondering II someone
could halp me locale lhem. I also am in
need 0 1 its schemat ic and operator's man·
ual. The tnto on II is FCC type 6W35JSlT-8,
seri al number 684756, I will giad ly pay any
coal incurred,

I need a schematic and powe, trans·
l o,m e' tor an Ameco model PC l ·P
p'eamp.

F•• n~ B. Payne KD6Dl
2112 l Amigos Dr.

Rancho Cord CA 95&70

Carn anybody supply a COP)' oIlhe EiCO
32. signal ganerat or opeUll1Of\S manuat?

H. L Church W'KXP
PO Bo. 126

Leba non n, &22~.(I 126

AM HELP

TTENTION
SUBSCRIBERS - --j

Thani(s alSO lor the InlllfeSllng c0m­

ments and queslions 10 RUSsel l F. St,eep­
er WA.eWe, l ynchoo.g. V"g,,,,a. F. C
Hor n WA4JPP, Jekyll IStand, Gaorgia,
Allen Kempke, HancOCk, MIChil/an, and
Gllbe, t Ma 'au Ini, Milal'\, Ila ly. I do ecpre­
cia te healI ng Irom you al'\d I tr y 10 answer
your ques !lons as Soon as posSible, And

tile QuestIon presenled hete. Tt\aonk s lor
\'OUr cooperalion.

\Vt~ occasionally make our mailing list ava ilable 10

other companies o r o rgani....atiolL'. wit h product... or
~'r\"i('(~ wh ich W I ' fl 'lf,1 m ight '"' of Inte-rest to you . If
you pre-h-r tha t you r tWIllI· I Il · clt ,ll·h·d fmm <,lll'" a list.
pleav- fill Oll t ttW ( '" III"HlII ')IIW nr a ffix a ('(Ipy of Y Ot i r

mailin g la l'll·1 a nd mai l it 10:

C ity State Zip _

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

I naed a schematic for an s.ce model
75t power supply. AlSO, how can I improve
me l'equenc~ stabili ty 0 1 an Elco model
753 Irlband transceiver? I will pay tor
postage and copyi ng

Pal ricl< Beneach KB4EGJ
G.ne,,1 o.liva<y
l oyall KY 408~

C.w. Comln u nica t io ns/Peterbofo ugh
73: Amate u r Radio's Tech n ica l Journal

PO Box 93 1
Farm in gdale, NY 1173 7

Plea se delete my name from mailing 1i<;1... "" lit to ot her
com panies o r n rlr£a n i....atio n...

Name _

Address _

I would like to borrow tile schematics
and/or instruchon manualS lor Ille tolto*'
Ing Healnklt eqUlprnent DX-35 transmit·
ler, AR·3 recel_, and HD-20 XTAl cali·
bralOl , I WIll pay postage DoIh ways,

Greg Mega ri. WAlVil
33 Berne.dala Rd.
Natick MA 0 1760

I ha.e Inh", ile<! an FM VHF marine
transcei.er. tna AerOl ron saaliAll. manu­
tacturec by Ae,ona ut lca l Elec l<onics.
Inc., 01 ~leigl'l . North Caroll'" They ha .e

as well. 1 dor"l I<now how many 01 lheW
MSOs are Sllil UP; Ihls !iSI was "rsl c0m­

piled in OtloDel' . t983. bul il is lhe most
complele li sting I ha" seen 10 dale

" \'OU are runnIng an MSO or -.orklng
Ihrough one in \'OUr .'ea, why not send the
dela;ls along 10 me al lhe abo'<e add",". I
will keep some I<lnd 01 record and try 10
publish an up-lOodale IISI periodically,

Speaking 01 soltware , I rece ive a good
number 01 teuers eac h month asking lor
prol/ram SUl/l/eSllons lor Ihls or Ihal con­
pute<. In the past, I have tried to ans wer
them ' rom what""&1 material is al hand
hom receot communical lons. I would Itk"
10 Iry anotl'l&r way . Th.S monttl , WOUld

each and every one 0 ' \'OU who IS USIng a
11-99/4 compulllf drop me a short nole and
let me know whal k.nd 01 soUwa,e you.",
using and w.... t \'OU Ihmk 01 II? It dOeS not

1'1.;1"" to be. long I"'tt.,... a POSlcard or QSl
is l ine. In comml/ monlhs I will lISk for
other compute". I/ ivlnl/ some way to com­
pile e Sense 01what Is in use among RTTY­
ars. If responses come in as e.pectad, I
should be abla to raport some intormanon
aboul Ihree or lou, months alter you s....

Tile 811.21 rn.a<;tune hilS t>een mostl~ qulel
e.eepl lor Ille RTIY lanes Of Alan H,li
"'5BGC and l lle bunch. As 0 1 Ille t ime Ile
lltoppecl me a note. he was Sl lil in-.estlga. l ·
;ng p<ograms 10 put on, using a VIC20 as
• con1fol comPUlllf. AmaleufS In file .rflll
might lIP UP to hequenc~ and clleck It out.

Anoll'l&r group r",.ching out over fhe .i,
IS up In Manitoba, Canada. J. Gary MIll s
VE4CM in Winnipeg writ es Ihat a number
0 1 the hams in his area are e.perimenting
wilh 12QO-bps ASCII ATTY on Iwo meters.
The computer in use at VE4CM is a 6809
rn;tthine running FIe.: Olhe<s on Ihe air in·
elude TRS-80s wil h modl"ed ASClltllfmi ·
nal p<OQrams. II _'I'" lIke a 101 01 lun
and may well dewIIOP 1'110 a hlgl'l- Iech
RTTY net-.ork.

NO*. hefe is Ille tMgQe'St IlsI 10 date'
K" , Torrey 1tA6VQI in Collon. CalifornIa.
sends along a IiSI prepared lor lhe Com­
modo<e Communicalor. ThIS BBS is no
longer on line. Kr is w" les, because 01
poor eottware and board crashes, Any·
way. he supplies the Hst shown In Fig. 1
which includes mailbo.es aCrOSS the
Uniled Stales. and a lew loreign counl"es

USING THE AO·10 APOGEE PREDICTIONS
Apogoo predictions for tha month 0 1Janua,y are provided lor Ihroo sect ions ot the United

States: Washington DC al39N 17W. Kansas at 39N 95W, and Ca l,lO(l'\la at JaN 122W, Times
a,e 11'\ UTe and apogoa in this case is mea" anomaly 128 rounded 10 lhe nearest whol<! hour,
Use l he chart as a guide ," aImIng your anl<lll/l8, then Ime·lune the azImuth and e1""ation
.alues lopeak lhe salellite's beacon SIgnal. II you requlfe more acturale orbilal p<edicIIOl\S,
COtl1atl AMSAT al PO 80. 21. Washlngton DC 2OQ44 ,

Al1 SA T-OSC AR 10 APOGH PRED ICTIO NS
J AS UA RY 19 8 "1

WAS il KAS SAS CALIF
ORB IT DAY Tt~ E ' Z EL ' Z f.1. ' Z EI.
------ ~ ~ ~ ~._.....~~~~ _......~~~ ~ ~......~~~~.......
I 1(,8 1 03 0 0 2 58 20
11(,1) I 1400 '6 3
I I 70 2 0200 268 8 2 SO 10
I I 72 3 0 10 0 274 4 202 18 241 40
I I 74 4 0000 261 I 3 255 28 228 49
I 17 6 5 0000 26 2 16 24 8 30 218 49
1178 5 2300 254 26 238 19 200 se
11 80 6 2200 246 35 226 48 176 58
I 182 7 2200 238 37 216 48 167 "118 4 8 2100 22 6 4 6 197 54 14 6 52
1 186 9 2000 210 53 17 5 " 128 46
1188 10 1900 18 9 58 l52 " 115 38
1 190 I I 1900 178 " 146 SO I I 3 32
I I 9 2 12 I ~ OO 156 54 129 44 10 3 24
I 194 I 3 1700 137 49 1 1(, 37 94 IS
I 1o6 14 1700 132 44 113 11 93 9
1 I I) 8 l5 1600 119 36 J 03 22 8S I
120 0 16 IS OO 107 28 95 14
1 20 I 17 0300 272 4
1202 17 1')0 0 10 6 22 94 8
120 3 18 0200 26 6 14
1204 18 140 0 9 7 14 8S 0
120 S 19 0 200 260 16
120 6 19 14 0 0 96 8
120 7 20 0 100 2 71 4 253 26
1208 20 1300 88 0
1209 21 0000 276 0 26 4 14 244 36
I 2 I 3 22 2300 264 12 251 26 224 46
I 2 I ') 23 2200 2 'i 7 22 242 36 207 "I 2 I 7 24 2200 250 24 234 37 196 52
1219 25 2100 24 2 33 221 46 175 54
122 I 26 2000 211 41 204 52 153 53
1223 27 2000 Z22 41 19 4 51 14 7 48
122S 28 1900 206 50 173 53 13 0 42
122 7 Z9 1800 186 54 l5 3 51 117 35
12 29 30 1100 164 54 13 5 46 107 26
12 3 I 31 1100 l56 50 13 1 40 10 5 20
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

WARDS

from page 4

this wOfk. With six n xoeorncns
per year, thai would call for
around 70 hams interested in in­
vesting $3 ,000 each lor the trip
of a lifetime. I know I'd get over­
subscribed if I asked for .rece-

B/II Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oak Harbor WA 98277

THE AWARDS PROGRAM OF
73: AMA TEUR RADIO'S
TECHNICAL JOURNAL

I1"S been sl, yea, s since tha initial an­

nouncement 01 the 73 Awards Pfogram.
Since its Int roduct ion In 1919, we've seen
the prog,.m g'ow to become one 0 1 'hoe
moat poputa' challenges l aci"1l amateurs
today,

Consisting 01 si, domestic and five ox
operat ' ''1l achieveme<lts, the prog'.m has
captured the Interes t 01 rag..::hewa,s, OX·
.'s, and contesters .I i~e.

The ,equl,ements are not aa eaay aa
one mloht l iral imagine. Once you quailly
101' . 73 • •oart! . you ~now you'... earned i l.

Last month .... featu,ad the ai , domestic
. ".'dS. Now. ha<••' e the five OX . ..arOS:

WORK THE WORLD OX AWARD

TO enhance the enjoyment ot WO<~Ing

OX. the editOl'a 01 73 take speclll pleasure
In Introducing tha most comple, aoo prob­
.bly one 01 the moat sought·aflef OX
.wI'dS . Yail.bla today-the Work the
WorI<l OX Aw.,d.

AWARD RECIPIENTS
(al ot 9-1-8-4)

WORK THE WORLD AW ARD

171. FM7WO '" WB3BVL

"'. ZS6FL '" 4Z4VG

"'. WB6TJW ". VE7DAl
ieo. VE6CNV 191. ".,
181. .,"BU "S ."0
'" OOU '" I2KKL

"3 OZ.QRl239 200. WOIAVG,.. O€3HPA ." JR3AKG
185. HK5CKH eoa N1AHO
tee. KD1ET 203. ISG KNG
181. IK1AOD ... YBiZM

'" ""''' 205. OZl ACB

'" WB5YP£ 205 OA1WJ,., WB2(lHY ..r. JA1KRlJ
191. <sOC 205 "'622
'" W06CO 209. JA9G.J(Y

"3 P29NSF
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nese volunteers, but do we have
even half that many American
hams interested in going on
eXpeditions?

Where lo? Rare spots-per·
haps Iraq. China, Macao, Sara­
wak, Brunei, Sabah, Lesotho,
Swaziland, Fiji, New Caledonia,

1. The WfW Awa'd Is a.allab le to II·
censed amalau,s and SWL stallon s WOlld·
wl6e.

2- To be '1Iid. all contacts must be
made on 01' .fle< January I . 1919. The<e
. ' a no blind or mode rMtneliOnS, Spacl.1
lingle-b;lnd or .moDe acnie-nents may
be r«:ogniled il you make your requeat .,
the aame time aPl'licat lon Is mada.

3. The WOII< the World prog,am COil·
s lsts 0 1 sl, looi.idual colltl nental awa,ds
("'crth American, South An.....- Ica n. Eu' o­
pean. ()c;eanIC, ...sian, and Alricanl, each
or "",;en II a worthy single accomplilh·
ment or Ita own. To De e1lg'b!e 101' the 1th
and ultimat. award (the WTW .....a' d). . p­
p1icanta fi,st ea,n the cont,,,,,,,t lli l ecogni'
lion. Once ;Ill si, awa,ds h,lYe been ap­
plied fo" the,WfW award will be isaued to
the applicant at no charge. The ope,ator

AW"'RD RECtPlENTS

" l or i-1-8-41
...FRICAN AWARD

no. FM7WO '" OZSEOR

zoe. ZS6FL '" 12YJO

237. VE3-9I9.f aee. 12KKL

'''' JR11CN ",. KA2PHO

'" .'GOO eee. JF2MVI

aeo. ''''''0 ... .....",

2·f1- LM"'- 210. """',
,ea OZ'ACB Z11. wotAVG

'''' WB&TJW "'. JR3AKG

'" ,,gcw 213. JA3CJL

2.5_ N2CBU 214, rrscse
2. 6, ISOU 275. ISIIKNG

241. IK1AOO Z76, YBaZM

'" W5RKK 211. KAICLV
249. WB5YPE are. N7...HO

esc D...1WJ '" m_
",. OE3HPA "" yceEBS

"'. HK5CKH ",. JH10U
sea KD1ET aez. JJ 1EEA

'" 5B4MF 263 CT1AUO

'" WB20HY '" JH1KKT

ass KS1L see. JA1 KRU",. W06CO '" JH3C8N

"'. "'" "'. SM60UA... "'622 '" JA9GXY

"". VETOAl "" '''''''''''" 0E3HCS '" JABAlt

eea """" '" PV2CXH
263. PV2DBU

Western Samoa-there are loi s
01 rare spots wh ich are exciting
to visit. I've been in all of the
above and operated from most
of 'em, so I know they're fasci­
nating places for visiting and for
DXing.

You know, if I cou ld get teuers
from at least 50 readers will ing
to sign up for one week of ex­
citement-the memories 01 a
li fetime-I'd start setting up
some trips, gelling the portable
ham gear and the video equip­
ment we'd need to lurn out some
brceocast-cuauty tapes. Some
01 the going can be rough, so no
weak hearts or backs, okay?

How 'd you like to get away for

who ea,nl WTW ' e<:oo;Ini t ion h.s trUly
~won.ed l he wortd ~

• . ReQul,l!ITl8I'ltl 101' the indl ...dual co<>­
t l"""tl l . ...arCS: "'crth American Aw.,d_
a minimum 01 13 "'crth Ame<ican coun­
lries; SOu th Ame.-,ca " Awa.d-IZ SOuth
Ame.- Ica n cou ntfles minimum: European
Awa'd-a m inimum 01 12 European COUll·
trie s: Afr ican Awa rd_12 AI, lcan ccue­
t , ies minimum: Asl. n Award-12 Asiln
count,in minimum: Qce;lniC Awa' d- a
minimum of 12 ()c;eanil; COUllt"...

5 . To Ipply. pr~.e ;I list o t claimed
con tacts for eacn conti"""t. Ust contacts
in pre", oroe.-. Include the date I nd time
In GMT and thl Dand and mode or ope,a­
l ion ,

6. If you are submi tting you, sl, th 16thl
continen t al aWI.d. pl ease Ile,t th e

A..I 'dl Manager to this tact.
1. Do not s<ffld CSt ClIrdSf H. ve )'01>1

AWARD RECIPIENTS
(II 01 9-HI.)

EUROPEAN AWARD

sse FM7WO see KA2PHO

ast . zsen. see PY2FDO

'" ,.,.." '" JF2MVI

3M. •' GOO '" ".,.. ,"'"W '" YctEBS

ass V..VL aso. CT1 AlJQ

'" WB6TJW 391. JR3AKG

", WA9AEA 392. HC200

"S WL1F 393, YC5RJ

359 N2CBU '" JA3CJ l

360 ZS6BWW '" ISlKNG

'" OOU ass. YBIZM

'" IK1AOD ",. JP1 FEE

363 '''622 ... JH1XR8,.. W5RKK '" JR3KAH

see WB5YPE ... JHI FTS

see DA1WJ .., OZTHVI

'" OE3HPA .., JF2AFJ

see PY2TRO "3 JE2GJO

'" PV2DBU ... J RI RMY

310. KD1ET -os m _
311. N1EOT ... JAI KRlJ

372. 5B4MF .., JH3CBN

373. WB2(lHY .. S""',,,
314. YS9HH .. JA9GXY
315. KS1L 410, JF 1VXB

316. WO'CO 411 . '"'DOC
311. P29NSF 41 2. JRIOTN
378, YB5NA 413. JABRII

". "., 414. HLlACW

3Ol. OE3HCS 415. JGIHXC

'" vcscz . 16. PV2CXH

'" Hoisa_ SWL .11. 0"'"
363. ,nJO ... JR7EOl,.. t2KK L

a week to some out -of-the-way
corner of the world, yet be able
to travel on jets and slay et urst ­
class hotels? You'd be on the
hot end of the pil eups, keeping
your log on a picocomputer
whi ch wou ld automatically
check for duplicate contacts,
print the log, and even print a SL
cards later on! It wou ld also let
you know how many contacts
you've made with how many
countr ies, how many prefixes,
zones, and so on.

No, we won't be going to
places where we'll get soot at .
like Spratly.

Are you game?

AWARD RECIPIENTS
(I,ot9--1-8-4)

SOUTH AMERICAN AWARD

'" ''''''0 '" W06CO
210. OZ·DRI 239 "'. P29NSF
271. PY2SZK '" 5B4MF
212. N4GOO ese K1DBV
213. JR71CN '" VETDRI
21a. ve..... sec ".,
'" zsen, "',. I2YJO
ars. '""'" sea t2KKL
m. WP4ATF 303 ""'""'" WB6TJW "" "''''0"". W"'9"'E'" cos WBMD
aeo N2CBU "" CTI AUQ
281. OZ5EOR '" JR3AKG
sea 180U ace HC200
263. DAI WJ "" OlI"'CB

'" O€3HPA ". '''622
"" ". 311. ,........ " 20BU '" ISlKNG

'" KD7EY 3>1 J...1KRIJ
eee IK1AOD ". """'" N2EGR 3 '5, JH3CBN
esc w5RKK 3'6, JA!lGXY",. WB5YPE 311. PY2CXH
esa WB20HY 318. PY10EA

'" YS9HH 319. XE1JtW

"'. KSt L

AWARD RECIPtENTS

lal 01 9·HI.~

ASIAN AWARD.., LA.4VL '" 4Z4VG

ece ,"'"w aaa 0£3HCS
209 VE6CNV '" VE10 Al

210. "''''' no "'"21,. ' SS'" 236 12YJO

212. FM7WD 231. 12KKL

213. WB6TJW '" KA2PHO
214, N2CBU Z39. JF2 MVI
215, a-sew 240. VE7EDA
216, 180 U 241. JR3AKG

211. IKI AOD 242. ' '''''''218, '''622 " 3 ISIKNG
219. ~RKK '" ,.....
"" WB5YP£ '" ,.""..
'" O... l WJ "S JRtRMY

'" OE3HP... 247. OZTHVI

aza HK5CKH ,,,. YCGEBS

224. N7AHO 249. JA1KRU

'" JA6GSE aso. JH3CBN

'" KD1ET ",. SM60UA

'R W820HY "'. JA9G)(Y

eee <sOC '" W...1UOH

"" W06CO '" PY2CXH
23Q ""''' >SO PY20BU

231. 5B4MF

Ii



3. To qualify, applicants musl work and
eonlirm a mi nimum of l ifty (501 d, lIerenl
nillional capit al el lies in the world , Only
capita l c it ies 01 tnoee eounl ries appear­
iflll on l he WTW OX lis ling qualily. Should
a country be contac led whose ca pi lal el l y
II nol commonty kroown. go ahead and llsl
it in YOU' applica lton. The a..a,ds editot
_ the 'igIll 10 make a linal dete<m>­
M t iOll,

4. To apply. maka a list 0 1 cootects
made In preli x ordel'. Indicate l he $lation
callsign, date and ltma in GMT, ba nd and
mode 0 1 operahon, lhe name of the na·
l ional eapil al c ily , and l he OX count ry,

5, Do not sona OSt c'lfds. Ha.e your list
of contacts .erilied by lwo amaleurs or a
nolary public.

AWARD RECIPIENTS
\&1 of t-1-8-4)

DX CAPITALS OF
THE WORLD AWARD

AWARD RECIPIENTS
(al o l t- I-8-4)
TEN METER

OX DECADE AWARD

AWARD RECIPIENTS
(aloft-I "")

lllE ANNUAL 13
DX COUNTRY CLUB AWARD

'" ". IM1A.ZG(631

". WA1SMll82) '" ISIKN0(83)

'" W3BHM(81) '" PY2WE(81)

'" K4JDJl63) 151. OeswOBl63)
131. VP2MOlBl ) "•. DJIMOl84)

' 36 ",""'B3, CW

'" W5RK Kl83) ea ~ED~

"" WB5YPEl63) ea PT2ACZl82)
141. YBlZM(81)

" KK4Y(82)
142. OE3HC$(83l

" PV2FK(82)

'" WA1SMI(63) 26 VQ9JW(63)
144. KEI C(8 1)
145. KEIC(82) Mlx~Mo<N

146. KEIC(63) as I<AIIMM0(82)

141. KA2PHO(63) 26 W2GVXl82),,,. DJIM0(83) "- WOCC<92l
149, 4Z4P$l63) 26. JH1VHZl82)

" o. """'" " LA4VU82)

151. fT9GFEl63) eo. '"'-WOl93l
'" OZlAC8(83) ". Ol5LAG(83)

'" IK6808(831 32. K$1UB31

1. The l D-Meter OX Decade Award IS
made ava ilable to licensed amateurs and
SWL etancns wor ldWIde ,

2. All ccraects muSI be made on Ihe
I o-male, band USing Only 10w-l)Owe.

8, Award lee is $5.00 and muSl be pay·
able in US lunds. We are sorry. IRCs or lor­
eign currency can no longer be accepled.

1. Forward you. applica lion and a..ald
l ee 10: 8111 Gosney KEI C, 13 A..afdS Man­
ager, 2665 N. Busby FIoad, Oak Hartxlf WA
962n,USA

TEN-METER DXi)ECADE AWAR D

16. DA2ZF
11. 11Z0 E
18, WB3LTT

36. FMIWD
31. YBIZM
38. WASKMK
39. JH3CBN
40. JJ1 EEA

W2-6693
18HIT
JAlVDJ
SV1MO

"20

12. 1<A3FUU
13. W2-6693
14 K05VR
IS. OAI WJ

".az.
D .,.
"

from the 13 WTW (WoO< the Wotld) OX
lilting,

5, Annual endorsemen t slic ke' s are
avall abla lor each succeeding year in
..nl ch applica lion Is made and a minimum
0113 DX countries a'e ..orked ,

8. To apply, PlepI,e a list 0 1 cla,..-l
conl acts in Pfelix otdel'. Include MCIl $la­
tlon·s c.llsign, dale .nd l ime ol conlacl in
GMT, mode. • nd band 01 OP"'aliot\.

1. Oo llOt Hr>d OSL c.rds. HaVll 'fOUIIiSI
01 contacts _iliad by two . maleurl or a
nol . ry public.

6. Award fee Is now $5.00. Endorse­
mltlllS are granled lor a fee oj $2.50, 00
nol send IRCs 0' fo,eign cuneney; Ihey
c. n no longer be accepted. Checks on tor­
eign banks muSl be payable in US lunds.

9, forward 'fOU' application and lee 10 :
B.II Gosney KE1C, 13 A..a,ds Manager,
2665 N. Busby FIoad. Oak HartlOf WA
962n , USA.

1. This award ha, become very popular ,
especiall y willi t fla a<wenl of Ihe I\lI1N

OSCAR sal elli l e and the ..Idespread use
0 1 personat compute<, lot ATTY. II is
made available to licensed amaleu,s and
SWl st.tions Ihroughout the WOfId.

2, To be eligible, all conlacts mu$l be
made on or aU", J.nUilry 1, 1919. Only
communicationl .... SSTV, ATTY, EME
l Earth.fTlOOl\·Earth). and/or OSCAR w;ll De

recognized lor awa,d credit contacts be­

l ween sl alions on OSCAR and EME may
be made using the mode aulhorlled in
you, cou nl ry, M'xed.fTlOde con lacls are
no! Vl lid,~,

3. To quality . appl lcanls mUSI work a
m,nimum 0 1 ten(I01 OX counl'ies Irom the
WTW OX Countries hst,ng $peeial '8COlt
nl liOn ..,II De maoe lot eese exceed,ng
l he ten<:ounlry minimum.

4, To apply_lhe appl icanl musl prepa,e
a list of cla imed conIacts in callsign pre-­
f ix order. Include me dale and lime in
GMT, lhe band and mode 0 1 ope,al ion ,
and a desc,ipt lon 0 1 youl equ ipmenl and
anlenna syslem used 10 make lhe con­
lacls.

5.00 1101s~ OSL f;#Irds. HaWl 'fOUr list
at conl acts -.e<llied by l wo amal~ ot a
l'lOIary public.

6. The a..ard lee il roow SS,oo in US
lund's only. tR<A ot l oreign cum",cy is nol
acceplable, Foreign ClleCkS muSl be pay·
able In US tunds.

1. Forward you ' applicalion and awa,d
l ee 10: Bill Gosney KEI C, 13 Awa rds Man·
age<. 2665 N. Busby FlolId , Oak Harbor WA
96211, USA.

29. 524DA(RTTY)
30. W9 HA(OSCAR)
31. IK1AOD(RTIY)
32. 11BR8(OSCAA)
33. YClE8S(RTIY}
34. YBelMlRTTY)

AWARD RECIPIENTS
(al of t-1 .e4)

SPECiAlTY COMMUNICATIONS
AWARD ICla.. ....11

SPECIALTY COMMUNICATIONS
ACHIEVEM ENT AWARD (CLA SS A·l )

OJ. CAPITALS OF THE WORLD

1. This a..ard is made available 10 U·
c ensed amateu's and SWL stalions
througlloul l he world.

2. All c laimed contacls muSl De made
on 0' alter January 1, 1979. There are no
band 0' mode ,esl,iclions, Special recOIl·
ni l iOl\ will be given lor single band or
_ il lequesled al lhe time applical lon
ismaoe,

13 OJ. COUNTRY ClUe AWARD

Ii$l 01 conl acts -.e<il ied by two amaleu,s
or a notary public.

8. The lee l ot MCIl cont, r>efltal a..ard is
SS.OO in US l unds only. We alll """'Y, btlt
... can no longer IICCepl tRCs ot loreign
Curr ency. Cht>eks w, il l en on l o, ,,ign
bank S musl be payab le in US l unds.

9. Forwa rd your applleslion!s) and
lee(sl 10: Bill Gosney KE7C, 73 Awa,ds
MaM ger.266S N, Busby FlolId . Oak Har­
bOr WA962n.USA.

1. Available 10 licensed amateurs and
SWl stations wOOdwide.

2, To be valid, all Claimfld conl acl s
mUSI be mad" in a singie calenda, yea,
~J anua ry 1 through Dece mber 311, begin­
ning January I , 1979,

3. This award is issued for~, CW,
and mixed mode$. ShOukl the applicanl
..,sh 10 ' llCO!ll'\lze a S'flIl' lt-tI;ond or m..ed­
band accompl iSIlmer'lt , the Pfe le<ence
muSI be SISled _ mak'flIl lhe applica·
lion.

4, A minimum 01 _ty·th,ee (73l OX
counf,i"" musl be worked and confirmed

AWARD RECIPIENTS
l.. 01t-t -8-4)

NORTH AMERICAN AWARD

'" '"fflIl 311. WOOCO

", zser 318. P29N$F

'" m·_ 319. "'.,
'" JR'7ICN aec OE3HC$
300 .'GOO 321. VE~OO

3" KB2VO on YS9HH
aoa WB6TJW 323. 12YJO
aoa WA9AEA 324. 12KKL

"". N2CBU ", KA2PHO
305. PY2DBU 326 CT1AUO
300. OOU 3V. JR3AKG

"". OA1WJ '" ""'"300 OESHPA '" t$fKNG
309 ". 330 YBtZM
310. KOIET ,,'- JA1 KRU
311. IK1 Aoo aaz. veeezz
312. N2EGR 333. SM6DUA

313, W5RKK "'. JA9GXY
314, WB5YPE '" VEIEOA
315, WB2DHY '" XE1JIW
318. KS1L ",. HC2DO

AWARD RECIPIENTS
(al of t-1-8-4)

OC EANIC AWARD

223. 1<A2JJK "" JF2MVI
224. K108V 251 . PY20BU

225. 2S6LF 252. OA1WJ

'26 FM1WD zss. WOIAVG

221. W86TJW '" JR3AKG
226. ",,",C '" ''''''''
'" . 2000 '" t$fKNG

zso. OOU , >1. ".2M
zn. IK1Aoo ese WAIUOH

'" veeezz 2S9 OZlACB

'" W5RKK 260 ",,.-". W65YPE 261. JH3CBN,,, OE3HPA 26'. 1<A1KRtJ

'36 KDI ET 263. KC9x L

231. VEIEDA '" JF2AFJ

236. WB2 DHY 265 '""'0
'" KSI L zse. JR1RMY
aec. WOOCO 26' . W2"""
241. P29NSF 260. JA9GJ(Y
242. WB3",," '" ...... ,KO

" 3 JK1PTO 210. KIPRH,U YS9HH 211. OHZ"'
245. 4Z4VG 212. HLtACW

'" VEIDRI 213. KH6JOI
241, "''' 214. XE1JIW

'" 12YJO 215. I8JKN

'" 12KKL
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AM HELP
equ,pment 120 Watta output Of I"a~ b ·
lernal amplil'ltfs",.y nol be used.

3. To be eh\l'ble. all contacts mual be
made on or alte r October 1. 1918. Con.
tacts may be ma de on AM, sse. CWo or
Io-meter FM. Mi. ed ·mOOe contacts may
a lso be cl a'med. C'ossrnocle contactl do
not qualily

a . To qua l,'y. a m,n ,mum 0 1 ten 110l OX
counlries muSl be worked. ' rom thoe WTW
OX listing. EndOrsoments w,lI be 9 ''''' 100­
2!>. SO. 1S. al'ld 100 confirmed coun" .....

S. To apply. prepare a IIal of c laimed
conlacta in Ole'" 0t0e<. Inctude the call·

sign of each s t,, 'ion worked. Itle dale a r><l
t"ne in GMT. Ooar><l. mode. a flll • bfie' de­
sc ription of the eq uipment \lMId ,n ma king
each contac t.

6. Do no/5tmd QSL aards. Have you, ap­
pli cation ve, il ied by two a mateurs or a nO­
la ry oublic

1. Awa rd fee ls S~.OO in lJS funds oo ly.
Endorsemen t" a re 52.50 NCh. Sorry. we
cannot aecepl tRCs Of lOO-II0n c urrlllflC)'.

8. Fonrra'd )'OUr apphC"' IOl'l al'ld awa,O

11M 10: B' II Gosney KE1C. 73 Awar"" lola....
aget , 2665 ~ BuaDy RoacI. Oak Ha rtlOf WA
982n.USk

I lIIm look ing for c lear-cul inlormBtion
on Duild'ng 00- buying TV..ecetve eqUip-­

I'I'H!lAI for tIM! k>w~Hz ..nge.

EugeNI HB<ltIl
RR2 Hillcrelll Dr.

Ga .... e lly KS 61&1$

I need a ",.nual for • Collins 1SA2 or
1SA2k I will pay ,eprodue lion al'ld a!'lip­
ping cosII ,

ll;." ll;oIthollll;IAXH"

t'2 C"PJ*' Corr. I
Pllll.moorth HE 6IOiI
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TUBES
PRICE

S 60.00
107.00
130. 00
125. 00
14.95
84.00

5.00
225.00
110.00
11 0. 00
470. 00

12.00
60 .00
35.00

500.00
35.00

130 .00
95.00

136.00
75.00

100.00
38.00

100 .00
70.00
83 .00

168 .00
95.00

465 .00
13 .00
13 .00

137 .00
25.00

5.03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6.00
8.73
6.28
6.DO
6.00
7.25
5.05
8.25
7.00
7.00
9.00
8.90
3.50
3.00
5.00
6.50

TYPE

ML7815AL
7843
7854
ML7855KAL
7984
8072
8106
8Il7A
8121
8122
8134
8156
8233
8236
8295/Pll72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L 6 Met al
6l6GC
6CA7/El34
6Cl6
6OJ8
60Q5
6G F5
6GJ5A
6G K6
6HB5
6HF5
6JG6A
6JM6
6JN6
6JS6C
6KN6
6KD6
6LF6
6lQ6 G.E.
6LQ6/6MJ6 Sy l vania
6ME6
12AT7
12AX7
12BY7
12JB6A

PRICE

$500.00
500.00
310.00
84.00

100 .00
500. DO
P.O.R.
42.00

250 .00
125.00
119. 00
232 .50
232.50
140.00
185.00
270.00

42. 00
8 .00

60 .00
54.00
54 .00

395 .00
95.00
8.50

10.50
17 . 95

110.00
13.85
23 .50

325.00
42. 50

180 . 00
24.00

P.O.R.
5.75

540 .00
10.00
10.00

160. 00
79.00

5.DO
22 .DO

250.00
38.50

P.O.R.
100 . 00
300.00*
300.00*
135.00
34.00

P.O .R.
13. 50
85.00
2.50

95.00
36.00

NOTE P.O .R ." PRICE ON REQUEST

TYPE--
11&2/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
581 9
5836
5837
5861
5867A
5868/AX9902
5876/A
588 1/6L6
5893
5894/A
58948/8737
5946
6083/A19909
6146/6146A
6146B/ 8298
6146W/7212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
72 11
72 13
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE
S 34 .00

7.95
200.00
102.00
400.00

9 .50
255.00
526.00
567.00

1700.00
473 .00
567.00
69.00
79.00
98.00
98.00

110 . 00
11 0. 00
444. 00

54 .00
75.00

125.00
90.00

170 .00
110 .00
ll5 .00
140.00
835.00
242 .50*
485.00
555 .00

1100 .00
1255.00
1500.00
710.00
240.00
240 .00
200 .00
345.00
175.00
590 .00

60.00
95 .00
45.00
45.00

412 .00
660.00

27 .50
45.00
62 .50
49.95

211.00
8.50

15.00
29 .00
50 .00

TYPE

2(39/7289
2E26
2K28
3-5001
3-1000Z/8 164
3B28/866A
3CX400U7/8961
3CXI000A7/8283
3CX3000Fl/8239
3CW30000H7
3X2500A3
3x3000Fl
4-65A/Ul65
4-125A/4D21
4-250A/5D22
4-4ooA/8438
4-400B/7527
4-400(/6775
4-1000A/8166
4CX250B/7203
4CX250fG/8621
4CX250K/8245
4CX250R/75BOW
4CX300A/8167
4C X350A/8321
4C X350f/8322
4CX350fJ/8904
4CX600J/BB09
4CXlOOOA/8168
4CXlOOOA/8168
4C X1500B/8660
4CX5000A/8170
4CXIOOOOD/8171
4CX15000A/8281
4C"'800f
4032
4E27A/5-125B
4PR60A
4PR60B
4PR65A/8187
4PRlOOOA/8189
4X150A17034
4X1500/7609
4X250B
4X250f
4X500A
5CX1500A
KT88
416B
416C
572B/Tl60l
592/3-200A3
807
8lIA
812A
813

NOTE * "USED TUBE

"ALL PARTS MAY BE NEW , USED , OR SURPLUS . PART S MAY BE SUBSTITUTED WITH COMPA RABLE PARTS If WE
ARE OUT OF STOC K Of AN ITEM .

NOTICE: All PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

For information ca ll : (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" "II part s m ay be n e w Of
s u rplu s , and p arI S me y ba
substi tuted WIth compa,able parts
i t we are OUI 0 1 SIOC~ 0 ' an ilem,"

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLI NS MechanI cal FIl ter #526-972~ -010 ~IODEL F~55Z32F

455KHZ at 3 .2KHz wide . MJ.y be other m:rlel s but, equivalent. May be used or new, $15 .99

ATLAS Cry]tal Filte rs
5. 595- 2. 7/8/LSB, 5.S95-2 .7/LSB
8 role 2.7J<Hz wide Upper s idebarrl . 1Jlt:ed~ 80Qohns 15pf In/8000hns Opf cct • 19 .99

S.59S-2 .7/S/U . 5.595-2. 7/USB
8 role 2.7Khz wide Upper s Ideband , Inp:rlence 8000m1s lSpf In/8000hns Opf out . 19 . 99
5.595- .500/4 , S.595- . 500j4/CW
4 po.le 500 cycle s wi de CW o Irrp;rlance anootrre 15pf In/ BOOohns Opf cct • 19 . 99

9. 0U513/CW
6 pal e 2 .7KHz wide at 6dB. rncecarce 6800tms 7pf In/3000hns Bpf out . CW-1599Hz 19.99

KOKUSA I ELECTR I C CO, 11echaD.iCQLEUlli #r\F-~55-ZL/ZU-21H

~ 55Kl1z at Center Frequency o f 453 . SKC . Carrier F'r'equen.=y o f 455IQtz 2 .36KC Barrlwidth .
lW?r s ii!.ebard . (ZU) 19 .99
to-or s idebarrl . ( ZL) 19 .99

•••••• •• •••• ••• •••• •••• •••• •••• ••• ••• ••••• •••• •••• ••• •• ••••• ••• ••• ••••• •••• •••
CRYSTAL FILTERS
NH:KO FX-078 0OC
Tn~ FEC-!O) -2
SDK SOl-113/1.
TA~:"'\ TF- 31ll250
TYOD/CD 001019880
~rm:::RJIA 4884 863801
1"1'1 5350C
1"":'1 5426C
PTI 14 79
o-e-ecn Al0300
F'R( ERXF-1 5700
FILTBa I 2131

7. 81-1HZ
10. 6935MHz
11. 27351-lilz
CF 3179 . 3KHz
10 . 71'1Hz 2p:J1e 1 5KHz barrl\.'idth
1l . 71'tiz 2pa1e 15KHz b:trrlwidth
12MHz 2pole 15KHz OOrrlwidth
21. 4:-li1z 2po1e 15KHz barrlwidth
10.7/>lilz Spa1e bardwidth 7 .5KHz at 3dB, 511Jlz at 6dB
45MHz 2po1e 15KHz bandwidth
20 . 6MI1z 36KHz wide
CF 7 . 825M11z

S10 .00
10 .00
10 .00
19 .99

5 .00
5 . 00
5 . 00
5 . 00

20 . 00
6 . 00

10 . 00
10 .00

•••••••• •••• ••• •••• •••• ••• •• ••••• ••• •••• •••• •••• •••• •• •• •••• ••• ••••• •• •• ••••••
CERAMI C FILTERS
AXEL 4F44 9
CIL'.'I'I'E TIrOlA

'ICF4-12036A.
~1Jl'~\Tl\. Pl'n4 558

BFB4 55L
(llt4 55E
Cfl14550
crR4 55E
crtJ4 55B
cru4 5SC
cru45SG
cru455H
cru4551
CFW4 55D
QW4 55H
SFB4550
~550

SFEIO.7MA.
SFElO .7/>1S
SFGIO.7HA,

:apFW [F-B4/CFU4 551
[F- B6/ crtJ4 55H
IF-BS
IF-clS

TOKr.~ CF45~455K

m TSUSHIPA EFC- I.A55K

12 .6KC aardpess Filt er 3dB bandwidth 1.6KHz fran 1l. S-13. 4fOlz
455KHz+-2fOiZ b::url...idth 4-7% a t 3dB
45)fOiZ+-lKHz ba.rrlwidth 6dB min 12KHz , 6MB max 36KHz
455KHz
455f01z
455mz +- 5 . 5fOlz at ]dB , +-SfOJz at see , +-l 6KHz at 50dB
455KHz +-7KHz a t ]dB , +-lOKHz at 6dB , +-20KJ-Iz at 50dB
455fOJz +- 5. 5YJJz at 3dB , +-8Kllz a t 6dB , +-16KHz at 60dB
455KHz +-2YJlz bandwidth +-1 5YJ lz a t sea, +-) OKHz a t 40dB
455YJlz +-2YJlz htrdwidth +-12. 5KHz at &:IS , +-24KHz at 40dB
455KHz +-lrnz ba.rrlwidth +-4. 5f1J1z at 6dB , +-10KHz at 40dB
455KHz +-lYJiZ bandwidth +-3K!lz at 6dB , +-9KHz at 40dB
455KHz +-lrnz tmrlwidth +-2KHz at 6dB , +-6KHz at 40dB
455KHz +-10KHz at 6dB , +-20KHz at 4MB
455KHz +-3YJlz at &19 , +-9KHz at 4ll:m
455YJ{z
455YJlz +-2YJlz , ]dB hiOOwidth 4. 5YJlz +-lKJlz
10 .7MHz 280KHz -+-50YJ lz a t 3dB , 650YJlz at 20dB
10,7/>li1z 230KHz +-SOYJ{z a t 3dB , 570KHz at 20dB
10.ml-lz
455KHz +-1101z
455YJiz +-lKHz
455YJiZ
455KHz
455YJlz +- 211J1z
455KHz

10 . 00
5 . 00

10 . 00
2 . 50
3.50
6 .65
6 .65
8.00
2.90
2 .90
2 .90
2 . 90
2 .90
2 .90
2 .90
2 .50
5.00
2 .50
2 . 50

10 . 00
2 .90
2. 90
2 . 90

10 . 00
5 .00
7 . 00

•••••• •• •• •• •• •••• ••• ••••• ••• ••• ••••• •••• ••• •••• •••• •••• •••• ••• ••••• ••• •••••• •

For Informati on call: (602) 242-3037

BKV STARTINJ VOLTAGE OC
$59 .99

Toll Free Number
800-528-0180
(For orders only)

S 7 .99

" A ll perts m a1 De ne... or
s u rplu s , and part s me1 De
subsll1uled ",,'h comparable pailS
it we are out or stock 01an 'tem."

8SO'M a t 50CPS

SPECTRA PHYSICS I NC, Model 088 HeNe LASER TUBES
I'O~'F..R ccrrvr 1. 6H,1. BEllM. OIl\.•• 7SM>l BEAM OIR . a.vrm
6SR a M 1....1'117 BALUlST 1000v0c -+-100v0c At 3 . 7/>lA

ROT RON MUFFIN FANS Mad~l MARK4/MU2Al
115 \7'£ 14;-J\TIS SO/6OC:PS DoU'EIlEIn:: PlVI'EX:I'ED-F
105CTI1 at 60CPS THESE ARE NEW

&'f~ electrolUc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS
nl'E PRICE nl'E ""GO n Th PIUa: J2!! ""GO
2SIS6 l $2) .00 2N5920 s 70 .00 40608 .CA $ 2.48 BFY90 S l. 50
2N1S62 H .OO 2N591 1 80 .00 40673 <CA 2.50 BLW6OC5 15. 00
2N 1692 25. 00 2N5922 10 . 00 40894 ." 1. 00 BLX6] 12 . 2S
I N2SS] 1. 5S 2N59 23 25 .00 6024 7 ." 25 ,00 BLX6 7C] 12 .25
2N2 857JAN ". 10 2NS9 41 23 .00 61 206 RCA 100 , 00 5LX9)C] 22 .21
2N2857JANTX 4 . 50 2 NS9 4! 40 . 00 62800A RCA 60. 00 5LY8JA 7. SO
2N2876 13 .50 2NS94 4 10 .35 62 803 RCA 100 .00 BLY88Cl 13.08
2NZ94] 18. 35 I NS 94'; 10.00 4 30 414 ! 3990RCA 50 .00 BLYBge 13 .00
2N2948 13 .00 2N59106 12.00 3/051159 RCA 20 .00 BLY90 45.00
2NZ949 1') .50 INS947 9 .20 3129685- 2 RCA H .OO BLY92 13 .30
2NJ118 ' .00 2N6080 ' .00 )129701-2 RCA 50 .00 SLY')4C 4'). 00
21'3119 4 .00 21\6081 7.00 ]15388) RCA SO .OO BLY)SI 10.00
2N313l" I . 15 2N6082 9 .00 6151,67-902 25.00 BLn68C/CF 30.00
210287 4.90 2S6(8) 9. so 6 15467-903 40.00 C2M7o-28R 92.70
2N3288 4 .40 2N6084 12 .00 2sc568 2 .50 C2S-28 57 .00
2N))09 '0 .85 2N6094 11 .00 2SC70) )6 .00 C'o005 2 .50
2N))75 17 . 10 2N6095 12 .00 2SC756A 7 . SO CDI 659 20 .00
2N3'o78 2 .13 2N6096 16. 10 2SC781 2 .80 COl899 20 .00
2N3553 I. 55 2N6097 20.70 2SCI01 8 l. 00 COI920 10 . 00
2N3553JAN 2 .90 2N6105 21. 00 2SCI042 24 .00 C0 2188 18 . 0 0
2N36 32 15. 50 2N61 36 21.85 2SCI070 2 .50 CD2545 2'0.00
2~J7)) rr .oo 2N61 66 '00. 24 2SCI21 6 2 .50 C02664A 16.00
2N3818 5.00 2M267 1lo2 .00 2SCI239 2 .50 CDll 67 92 .70
2:>3866 I. )0 2S6J04 I . SO 2SCI251 2'0.00 CD33S3 95 .00
2N386bJA.'J 2 .20 2N6368 30.00 2sc1306 2 .90 C03435 26.30
2NJ86bJANTX 3.80 2S6lo39 55 .31 2SC I 307 s. so CDJ900 152 .95
2NJ866JANTXV 4 .70 2S6lo59 18 . 00 2SC I'o2'o 2 .80 CH2S-12 20 .00
2N3866AJA.'JTXV ' .30 2"6')67 10 . 0 6 2SC I600 '.00 01'00-12 27 .90
2N392'o 3.35 2" ( 60) 13 .50 2SCI678 2 .00 01'00-28 S6 .90
2N3926 16 . 10 2N660'o 13 .50 2SCI729 32 .40 O!£SQ-12 30.00
2N3927 17 .25 2N667 9 44 . 00 2SC1760 1. 50 CTC200 1 42 .00
2N3948 1. 75 2N6680 80 . 00 2s CI909 4 . 00 CTC2005 55 .00
2N3950 25 .00 021- 1 15.00 2SC I945 10 .00 CTC)005 70 .00
2N 39 59 3.8 5 01-80703T4 65.00 2SC 1946 '0 0 .00 CTCJ460 20 .00
2N4012 11. 00 35C0 5 15.00 2SCI947 10 .00 DV2820S 25 .00
2N40 37 2 .00 102 - 1 28 .00 2SCI970 2 .50 DXLI003P70 22.00
2N40'l 1'0 .00 103-1 28 . 00 2SCI974 4 .00 DXL200IP70 19 .00
2N4072 1. 80 103-2 28 . 00 2SC2166 s. so DXL2oo2P70 14 .00
2N'o080 4 .53 10 41'1 18 .00 2SC2237 32 .00 DXL350IAPIOO1' 47 .00
2N'o 127 21.00 16 31'1 10 .00 2SC2695 41 .00 E1'J4015 12 .00
2N4'o16 2 .25 18 1-3 15.00 A2X l698 '0' [1'J'o017 2'0.00
:tN4421 1. 25 210-2 10 . 00 A3- 12 14 . 4 5 <:1'J 'o021 2'0.00
2N4428 1. 8 5 269-1 18 .00 A50-12 24 .00 <:1'J4026 35 .00
2N4loJO 11. 80 28 1-1 15. 00 A209 10 . 00 EN 15145 20 .00
2N4927 3. 90 282- 1 30.00 A283 e.00 1'J 9540 16 .00
2N4957 3 .45 482 7 . S0 A2 8 38 6. 0 0 1'SX52lo1F 58 .00
2N4959 2 . 30 564- 1 2 5 .00 AI 6 10 19. 0 0 G6573 9 25 . 00
2N50 16 18 . 40 698-3 15 .00 Arl02 2 . 50 G65386 25.00
2N 5026 15 .00 70 3- 1 15 . 00 AFY I 2 2 .50 GM0290A 2 .50
2N5070 18 . 40 704 4 . 00 ARl1l 5 20 . 00 HEP 76 4. 95
2N5090 13 .80 709-2 rr.oo AT'o1 435-5 Ii . 35 HEPS)002 11 .40
2N5 108 3. lo S 71 1 4. 00 B2-82 10 . 70 HEPS3003 30 . 00
2S5 109 I. 70 733-2 15 .00 B3-12 10.85 HEPS)OO5 10 .00
2N5160 3. loS 798-2 25 .00 812- 12 15.70 HEPS)OO6 19 .90
2N5177 21 .62 342 1 28 .00 1lAL0204125 152 .95 HO'S3007 25 .00
2N5179 1. 0 '0 36831' 1 15 .00 af2S-3S 56 .25 HEPS3010 11.34
2N5216 56 .00 1992 25 .00 B40-12 19 .H HF8003 10 .00
2N 5'o 70 15 .00 '0 16'01'1 15. 0 0 a70-12 55 .00 HFU2204 112 .00
2N5583 3 . '05 '02'0 31'1 28 .00 BF212A 2 . so HP) 58 21 38 .00
2N5589 9 . 77 '0 3'001'3 18 . 00 B1'Q85 2 . SO HP358268 32 .00
2N5590 10. 9 2 '038 71' 1 2 7. 50 B1'R2 1 2 . 50 HP3 5826E 32 .00
2N559 1 13 .80 11 04- 1 28 .00 BFR90 1.00 HP358 3 1E 30 .00
2N 5596 99.00 7249-2 10 . 50 BFR91 1. 6 5 HP35832E 50.00
2N563 6 12. 00 728 3- 1 37 .50 BFR99 2 .50 HP35833E 50 .00
2N5637 15 . 50 7536-1 30 . 00 BFT I2 2 .50 HP35859E 75 .00
2N564 1 12 .'0 2 7794- 1 10. 50 BNIM 2 . SO HP 35866E 44 .00
2N56lo2 1'0 . 0 3 17 9 5 15. 00 a NI7 2 . SO HXTR2101 44 .00
2N56loJ 25 .50 7795-1 15 . 00 '''''2 I . SO HXTRJlOl 7 .00
2S56lo5 13 .80 7796-1 2 4 .00 BFX4'o 2 . SO HXTR5 10 1 31 .00
2N56lo6 20 .70 7797-1 36 .00 aFX'o8 2 . SO HXTR610 4 68 .00
210565 1 11 .05 40081 RCA ' .00 lIFX65 2 . SO HXTR6105 )1 .00
2N569 1 18 . 00 40279 RCA 10 .00 aFX8'o 2 .SO HXTR6106 )) .00
2N 576lo 27 .00 40 280 RCA '0 . 62 BFX85 2 .50 .mo 1. 0 0
2N58)6 3 .45 40 28 1 RCA 10. 00 B1'X86 2 .50 J02000 10 .00
2N5842 8.45 40 28 2 RCA 20 .00 II1'X89 1. 00 J02oo1 25 . 00
2N 584 7 19 .90 '00290 RCA 2.80 BFY II 2 .50 J 0 40 45 24 . 00
2N5849 20 .00 40292 RCA 13.0 5 BFYI8 2. 50 KD5522 25 . 00
2N5913 3. 2 5 40 294 RCA 2 . 50 BI"y t 9 2 .50 KJ5522 25 .00
2N 5916 36 . 00 40 34 1 RCA 2 1, 00 8FY39 2 .50 MH06 13. 75

Toll Free Number .....11 perlS may De n ew or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 surplus. and Pillt s m.y De

eJWCOJt! electr0'UCISUDst11u11ld w llh compareDie pat'lS

(For orders only) " .... ere OUI 01 stOCk 01 en ilem_~

For information call: (602) 242-3037
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RF TRANSISTORS (CONTINUED)
KllOl $Jb.l~ KRF4)8 $20 .10 SE02 160ER $100 .00 50 1009 $1).00
Moll II 5 .15 MRF464 25 .30 NE021 n o 5 .30 501009-2 15.00
KIIl2 7 .25 KRf466 18.97 SE IHSl 61 .00 SD101l 10.00
Hlll4 1) .40 !1KF472 I. SO NE21 889 43. 00 SDI012-J 10.00
"911b 29 . 10 $F47') 3.10 NES78JS 5 .70 5DIOI2-,) 10.00
l'l9H9 6 ,00 HRF476 3.16 SE64Jl>OER- A 100.00 5D\OI) 10 .00
1'19 580 7 .9S !'!RY4 77 20 .00 !-lE644BO (8) 9 4 . 00 501013-3 10 . 00
:ot9587 1.00 MRF479 8 .05 NE7)4 36 2 .50 5D IOI3-] 10.00
M9Sll8 5 .20 MRF492 23 .00 NE77 }62ER 100. 00 50 1016 15 . 00
M9622 5 . 95 MRFS02 1, 0 4 NE9826QER 100 . 00 50 1016-5 15 .00
H962 3 7,95 MRFSOJ 6 .00 PRT86 37 25 .00 S0 1018- 4 13 .00
1'19624 9 .95 11Rf 504 7, 00 PT31 27A 5 .00 $D1O I8-6 13 .00
M962 5 15 .95 1'1Rf509 5 .00 PT)12 78 5.00 SD1018-7 13 .00
M9630 14 . 00 HRFSII 10 . &9 PT)127C :W . OO SDI01B-1S 13 .00
M9740 21 .90 HRF~IS 2 .00 PTJI210 20 .00 SOI020-~ 10 .00
119 14 1 21 .90 HRF~ll 2.00 PTJI21E 20.00 SOl028 I~ . 00
1191~~ l6 .00 I1R F~2~ 3. 4~ PTJI90 20.00 SO l030 12.00
119180 ~ .~O I1RF~~9 I. 16 PT3 194 20 .00 SOl030-2 12 .00
:ol9821 11.00 !iRF~81 11.00 PT319~ 20.00 SO l040 ' .00
119848 35.00 !iRF60~ 20.00 PT3531 2.,", SOlO40-2 20 .00
1198~0 13. ~O !iRF618 2~ .00 PT4 166E 20.00 SO l040-4 10 .00
K98~1 20.00 MRF626 12.00 PT4 1160 25 .00 S0104G-6 ' .00
""860 8 .25 KRF628 8 .65 PT41868 ' .00 SOlO43 12 .00
119li81 2 .'"' I1RF629 3.45 PT4209 25 .00 50104)-1 10.00
:ol9908 6.95 KRF641 25 .30 PT4209C/5645 25 .00 501045 3.15
119965 12 .00 HRF644 21. 60 PT4556 24 .60 501049- 1 2.00
!'1M I 500 25 .00 HRF646 29 .90 PT4570 1.50 501053 4.00
M:-l1550 10 .00 HRF648 D .35 I'T4 577 20 .00 SDIO')7 10 .00
M:-l1552 ~O .OO MRF816 l5 .00 PT4590 ~. OO SOl065 4 .15
MMl5~3 50 .00 HR F8 23 20 .00 PT4612 20 . 00 SDI068 15. 00
MM 1601 11 .45 MRF8 46 44 .85 PT4628 20 .00 51)\014-2 18 . 00
MMI6 14 10 .00 MRFB92 35 . SO PT4640 20 . 00 50l014-4 28 .00
M.'l1810 15 . 00 11RF894 46 .00 PT4 642 20 .00 50l07 4-5 28 .00
!'C11810 IS . 00 I1ll F901 3 Lead 1.00 PT5632 4 . 70 5D I076 18 .50
M:-l1943 l.80 HRF901 4 Lead 2 .00 PT574 9 2 5. 00 SO I077 ' .00
M:-l2608 5 .00 !iRF902/2~6603JA." IS . 00 PT66l2 2~.00 501017-4 4.00
HH3315A 11 . 10 I1RF902R 18 .40 PT66 19 20 . 00 501017-6 '.00
l1.'l4429 10.00 I1RF904 2 .30 PT670B 2~ .00 S01078-6 24.00
!'I:ol8000 1.15 I1RF905 2 . 5~ 1'16109 25.00 501080-1 1.50
M:-lBOOb 2. lO HRf1j II 2.>0 PT6720 25 .00 SOI080-8 '.00
HM8011 2~.00 11Rf1j6~ 2 . ~5 !'T8510 I~.OO 501080-9 ) .00
MPSUll I .0 l HRM66 l .55 1'18524 25.00 501084 ' .00
~202l-I.5 42.50 MRFI~ 32 .17 :PT86Q9 25 .00 501081 15 .00
HRF I 34 10.50 HRFl004:ol 31.05 PT86)) 25 .00 501088 22 .00
MRFl36 16 .00 HRF2001 4 1. 74 PT86l9 2~.00 501088-8 22.00
MRFI7I 35 .00 MRF2005 54 .91 PT8659 25 .00 501089-5 15.00
I1RF208 II. SO MRF5116 24 .00 PT8619 25 .00 SDI090 15 . 00
)1JlF212 16 . 10 I1Rl'8004 2 . 10 PT8108 20 . 00 501094 15.00
MRF221 10 .00 I1SCl720-l2 225 .00 PT8 10 9 20 . 00 501095 15. 00
MRF223 l3 .00 I1SC1821-3 12 5. 00 r T8 72 1 29 .00 501098-1 30 .00
MRI'224 13. 50 I1SC1821-10 225 .00 PT81)1 25 .00 SO llOO 5.00
MRF221 3.4) I1SC2001 30 .00 PT8142 19 . 10 501109 18 .00
MRF230 2 .00 115C2010 93 .00 PT8181 2) .00 50 11 1)-2 1. )0
I'lRl'23l 10 .00 11SC2223-1O 245 .00 PT8828 25 .00 50 1115-3 7. SO
MRF232 12 .01 11SC2302 '" PT9100 25. 00 50 111 5-1 1.10
HRF237 3. I 5 I1SCJOOO 35 .00 PT9102 2~ .00 501116 ' .00
HRF238 13.80 I1SCJOOI l8 .GO PTCJ183 16 .SO SO l1l8 22 .00
I1II.F239 17.25 MSC72002 '0' PT9184 32 .70 501119 '.00
I1II.F2" ) 35 .65 MSC7JOOI '0' PT9790 ~6 ,OO SOll24 30 .00
Kll.F241 31 .00 :olSC80064 35.00 PT3 1OS3 20.00 SOl 132-1 I~.OO
MRFlO4 36.00 MSC8oo91 10.00 PTJ I962 20 .00 50 1132-4 12 .00
HRF)06 50 .00 :olSC80099 ) .00 PTX6680 20.00 SOli J3 9 .30
I1II.fJlJ I I. l5 :olSC80~93 '0' RE3154 25.00 50 1133-1 10 .00
MRF) l4 29 .21 I1SC80758 '0' RE3189 25 . 00 S0 1134-1 2 .50
MRFJ l 5 28 .86 I1SC82001 33 .00 RFJ5 16. 00 5011l4-4 12 .00
MR1'316 55 .43 115C82014 33 .00 RF85 11 . SO S01134-ll 12 .00
MRF1l1 63.94 MSC8202011 130 .00 RI' I IO 21 .00 SDID5 10 .25
MRF412 18 .00 115C820 30 33 .00 550-12 23 . 80 SD11J5- 3 l2 .00
MRF 420 20 . 12 MSC8300 1 40 . 00 5 1006 15 .00 SOli 36 t z,SO
HRF421 25 .00 MSC8 300 3 82 .00 51001 10.00 SDI136-2 12 . 'i0
I1RF 422 38 .00 HSC83005 70 .00 S30l1 22 .00 50l1 4l-1 10 .00
I1RF427 17 .25 I1SC81026 '0' SCAl522 5 .00 SOI1 43-J 17 .00
KRF428 63 .00 MSC83303 '0' SCA3523 5 . 00 5DI144 4 .00
KRF4}} 12 .07 MSC84900 60. 00 SOl"5 5 .00 SOl 145-5 15 .00
I1RF449/A 12.b5 HT4150 14 .40 S0445 ' .00 SOl146 15 .00
KRF4SO/A 14. J7 HT5126 25 .00 SOl004 15.00 SOl1"1 15 .00
I'IRF452/A 17.00 HT5596(2N) 99 .00 soiocr 15.00 SOl188 10 .00
!4ll.F4 531A 18.40 HT5168(2N) 95.00 S01007-2 15.00 501189 24 .00
I1II.F454/A 10 . 12 !fi8762 25 .00 S0 1001-4 15. 00 501200 1.30
MRF455/A 16.00 NE0213b 2 .00 S0 1007-5 15.00 S01201 -2 15.00

Toll Free Number " An parts ma y Ia ne w O'

~COfU electr0'Uc~800-528-0180
surplus. a nd par" m. y De
$lJD$hlu'ed wlln COITIpaf. Dle part s

(For orders only) il we are out 01 SIOC~ o l .n I.em."

For information call: (602) 242·3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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FXR
P;, r t , 300- 111 13
120Vac Typ.. ~~C Same
f SS 598s- 54 3- 18 50

CUAXI Al It<:LAY SI.'ITCIlES SPOT

!'Xit
Par t ' 300-111 82
120Vac Type BNC DC to 4 Gllz.
fS N S98 ..... ~43-122 ~

Amph"no l
Pa r t ' 316- 101 0 2-8
115Vilc Type sse DC to 3 cue.c

RF Transistors (continued)
••= 110.'" ...,--. • 1.W ....,,-, .1'." ....'u' no.• .."..." ••• ,.,.,...

" . 00 .." .... , "... .."." "...."It... <.5' ..- ••• ....'" ••• ....,.., • •• "'2" ..... SO',,''''' 11.00 ....- I....... ......." ......
.""·11 ' ." ....> ••• ....>.>-• 2.... .." ... ••• ..''''', ...... .,ot. ,..... .,"''', ,,.... ....... ....
D,1I1·'. •••• ..- ••• ..,.,., ••• ....,....., ••• .."...-, " ." ...,u,_, ".. ..- ,..... .....".. •••.."' ..., '.. ...,,,, ••• ...,.",., ••• --, ••• ..,>I, 10." .,,,. ..... .,.., ..... -- .....
..IU"''' ••• Sl>'" , ••• ...,., ".00 ""'0' » .• ..,>1,_, 10," """'" - ...... ..,...., ...... '0"" "......"'. 11.(1(1 ..",. '.' ..,." " .... ••",n "... "."",-, '0,.' so,,,.-, ..... ..,"', ••• " '''' "......"' .... ... 00 ..".,-. '.. ..,,... " .00 •0'"'' n ." 10'''' .... 10," ,"""., " .90 SO,,"·, .... fAo ..' ".00
50"''''' ".00 '0""" ••• ,""" '.' ..."., 100 , 00 '0'''' n.I> ,.,,,.-, " .00 .."" .." ..." , " .00..",.-. n ." " ' J6>- l ,.. '"".... '.- ""'" ••• '" ,,0- , Il . "

••,.}(I 11. 00 or"" " , 00 TAO '" ".00
s.12'o '.. Sol " .... , ,.. '"".,-. ,.. .""" " .00 .."' .... n ." 'O'Ho-, JO .oo -~. ••• TO'''' ' ".""solllo-, >.' .,.. '" >•• ......., '.' so,,,,, • •• '0''''·' "."" .0"" ,..W ..."',-,. " .011 T"'" » .011
5'''''0-' ••• ...,,,..., '.. ....... 1<."' .." ,'" _.• 0"'0--' ".011 ...,.,..-, >0 .00 ""',-,,, " .011 ,-- " .011.."".. ,••011 .."". ".011 ......., ••• ...,,,. '..... "01_' ••• ..,...... >0 .00 ..."', >•• tt".. ,.......,1_" >•• ...,......' '.• ..'-, ll.• lU"" " .... au., ,... ..,.,. ••• ....,,, ".... ...Ill '.'"",''',. " .00 ..,-., ,.. .,- ••• -,- ••• .'10"" ,.... ...., ' .. - ., ••• ""." >••...... ,.... ...,......' ,.. ........., ••• ...,..., ..... '10"1.- • '.." III"" " .00 - " ••• ... ,oU " ..",''', n .oo ..- ll." ..U".. ".. •on,.. ••• ."...... '0.00 ..- >•• ...'... ••• -> >••.."...., ,.." .,- " .... """1-1 ,..... ..."" ••• ..."..., "... ..........,. ,." .....,., ,.. .......,..,... ."'...,om... ,. '.." .,- " ... ...,"'-. lI.00 ....".,. • •• .,- " .00 ......-. ' .1> ....- '.... .n,·, "....
So"" ••• ....,. lO .... SO.., .. , ,.... ..."" " .011 lO""'" "... ..,... ' .0' .... ,,"', ' .. .OlO," ' 0.00.."..... ll. DO '.'410-' " .00 5."''''' ••• '''''"1'''''''' "... '0 '''''' .." .." ...., ".00 ' '' '010 >.• V" > >. 'wI",·, .. . W ••,.,0-,

" . (IIl ' D' U O.. ' ••• ...,." ' • •00 '0' lO ,.. , ••• '0'''' ".00 "".14 ' ..
Relays

""c To Banana Pl ug C~, Ca b l e RG-~8 ae In c h o. B~C '0, Coa l< Cabl .. RG-S8 ae Inch .

$7.99 o. 2 Fo. $13 .99 o. 10 Fo. $~O . OO $8 . 99 ., , F. , $ 1 ~ . 9 9 o. 10 F• • $60 . 00

1
$29 .99 $ 39 . 99 $39 . 99

Tf_'''-PC _ c _ e-..-- _ _ ~_._o.-,.. e--.o-o Ooo,-
c..o..o.' _ .. _ .. e-_o.- .. e--. o-o ... _ .....
... ...COO .COD~__ __ 1'*'U11t______.....__. ·_
_ _._..._ . _.__~_-_ .. __ . _ .. _ ...... o<_ .... ..... ..__ .. .. _ .• e, ......__,_ ." ...-_.._ ..-_.
", n c_ 'No _ ,,,, .....,.."CARD, VISA, ON. O..,-.c.o N ......, ""--_....-...--..._----*' ..-
... IC'OVI ..TI-... .. _ .. ..__.. "",.. _ _ .. ... _ .. _-_...._-...__ ._.._-_._. --_..- _..-.- .... .. ...__..- ..-_...... .._ -_.. ' , .. - --_._..-------_ --_.. ... ....._-_..__ ...__..- ... .._- ....---- - -OIiNIO'. '.",.. ... .. ... .. ..- .. ..._. .. _ .. _.,... . .. o.. .. _ ..u._ _ ...,.-, ,_.__ _.__._-..... ._----
,OIl! .... 010"""' .. '_on ....... ...,., "• •"'-'. 0-0 . .. _ "'"" _ "'" '" u' .•u,,,,,, ""CO...... _"' c.oo ;. ... _ _ "' __ ......... .-,_....."..._ ............._ ........-- _..-
_. - _._ _ _.", DO ....

.... . =·__ __ _1 _ ".,.. .. ... .__.....-.._.__..._-_ "".._.._....._-_..-OO'U .oooouooTa ...__ .. ..... _....._-------_..- ... ....- . .---_..-p ..Rrs; W. ro_ I... nll!t' '0 oubOiolul. Dt raploco ony Itom .."n. PO" 0' "'lUIII or """",",ablo
s poel',""""',

l'OSTAGIE; .--..""-'0 """ '*-"II .. _ u,s.. e..-..""" _ 000 11 UJXlI<o'~%p-
_s. ai' -.no...... ~.!oO. "" ..,........'I. b' . at _ t_ '" l""'!': _ . All ,",-"-"
plo8M~ 25 .,. '" ,,,,", _OIl """""'"' "" s/'W_ ...... _'''II.C.OO:.......,_ ....R

"""PREPA,lD ORDERS: 0.".... mu.1 De oooomPOn,"", ~. e!leck

PRICES' I'f"" oro s ..t>jocl to c h.1lngo ..,lfIOul not"o,

I'tJRCHASE ORDERS; W._ putCIIOH..-.. ....'_1.......~ 11'I' ._•

RESTOCK CHARGES: N.... ......_ 'o "'HZ ELECffiOtolCS.lNC. _1<1 ............ _ .1"'"'
............ Do__ lor ..__ """ Do m.1jIOd • l!>.,. RESTOCK
CHAAGf. ... I~ t __ ... CR(DIl ONlY,n._"'11_ .,.,."..,...._...""" A __ OIl
............... ..t ....-1101_"'- -.:0>_ Do__ II"'"' to_og n.....-
Dock. Rot_ 1 Do _ ..lion to OAYS '" _pi ot porMlI _...-. ""'"
Do .....Inod 11'I' COll;''lll!102l201Nl9'& .. ,"""t,!ng "" 11'I'-' ....,. Rotum -..- will '"'" Do
ot- ""'on our llOO n....-.
SAlES TAX: ..RIZON.. ,..100"" mu.1 . dd &'% $I I.. I... ""10... . llnod ARIZON" '""01• • cord
'0 cur,on"y on h'o .. ' I~ "" , .011 ..-. p1acOd by I'"'t<'M outs"'" ot RIZON ... Du1 ~I_l. per.
..... In ARtZON...ro.ul>tocl to , \I'" ..loll , .

SttOflTAGE OR D..-AGE: AlI _ Ior _ .. __ , Do..- !> ClAYS '"
_ '"~. CloImiI _ inCI""" • COpy '" .... '"""""'" tI> __
...- -.:0> ca'I Do_..nod 11'I' C06lIaoctO'lll_ .. -.zlmal& "" _.-' _
_ .-Do on ..... 100...-. .... "- _ Do P'-'Y paocUcl. 11_ ... _ P"-'Y
paocUcl _ ...... to C06lI"" I... "....... aD _ tI'<Oy ca'I como .... """ inapoct ""' podo__
~;. ..._to".~_GD"'",""""",, ..t_ ..... _pario<l_Do__' _
1"" __"._.. _ ...11 COO_ ''''__0

OUFl eoo NU...6ER IS S TRlCrLY f OR ORDERS ONLY IllOOl S28-(l' IlO. INFOR... ..TION CAlLS ARE
" KEN ON l602I 2' 2-89'& Dt (602) 2.2-3031,

FOf information ca ll : (602) 242-3037

Toll Fre. Number
800·528·0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

. All pa'ts m8, be ne w ce
s urplu s , and parts m a , be
sub.t iluled w ,lh compa'able parts
,t we a'e out ot stock 01an ,tem:'

z
e1eclroruc,lj

2111 W. CAMELBACK ROAD
PHOENIX. ARIZONA 85015 ... 018

73 MagaZine 0 January , 1985 79



ADVERTISERS • Pl. ... c onlac l thase ad •..,ise" di'lIICtiy .
To receive lull information from our advertis­
ers please complete the post age-paid card.

II. S. No. PaQII It S. No.

•

Page It S. NO. P-v- It S. No. ....
• AEAiAdvancll'd Elec1l01lic

Application s , .. ... . . . . . . . ,45
127 "d>ar>eecl Computer COntrols ... 2 1

Amateur Eleelronic Supply. • .•.. 29
Bark", & Williamson 12

~ Barry El«:l ronics ....•••. ... ,43
298 Bilai Corn P41 I'lY •.•.••.•.• .••• •6ot

Bill Asnby &Son . . . . . . • . . ... .. 17
226 Buck masl<lf pub!isn ing ,39
462 CES, tne , ,96
' 1' CeCOCommunications , 28
, . Communications Concepts, Inc,

.. .. .......... .. .... . .. . . . . . 17
15 Comn'IunlealiOns SpecialiSts, Inc.

........... _ _ _ ~ 9

280 Compulfff r,adtJr •.•..•.• . ... !i6
Connect Systems, Inc . . • . . . . __.. 3

314 C'um! 'ooics .65
tla l.LOG , 39

Dayton Ham.enllon 73
328 Digital Instr umenl s . Inc, ,&l
32!> Engineering Consult ing, .81
326 Engineering Consul!ing . .65
327 Engoi,-ing Consult ,ng . . _.• .55
22 F. i'RadioSales 55
99 Fuse.n .. _ " ........ • 5
23 Fleshe< Corp _ 56
307 FleshctrCorp. . 17
308 FlflSller Corp. . , , 56
304 Fox·Yango COfpo rati on , .83
2tl9 GlBEleclrOl1ics 28
352 Grove Ent erprises 39
31 Hal·Tfonix . . _...•.•... . ...... 12

Ha m Ra<.! io OJIIet . , •... . ...... 1
33 Ha ml ronlcs. NY 92.93

Horizon P!'inting Co. _ 55
123 Husllef . tnc .. _ _ _ 2
274 ICQM , , " C<w. 1I

IndIBnB HBmlest . .. , . " .. . ,81
J . L Indust' ies . . . . . . .. 45

273 J.nCrys tals .... , . . .... 2
354 -*-' Tools.lnc. .. . . . !6

KantroniCS . . . . . 8 1.83
Kasl'liwal/i Elec:l 'onK:s Corp, , !6
KenWOlA1 .•••. • • . .. ,5.Co.rV

9 MFJ EnlBflM" '" •. ... ...... ,86,87
48 MHz Eleclronics , 75-79
54 Magnum Ois lributOfS, Inc, , . . 13

M.ggiore Electronic l abs , , .. 70
49 M,c,o Conlroi Specla lties 6
51 MlCfolog Corpofat ton 25
254 Na l;on.aIComm.Group 41
412 NoImal E~lronies .. . 39
137 Nurs" Volf$ &l

CWtlft Magaz'ne .. .. . . 1
P C.Eleclfonics . . . ... . • • • 2, 54

61 Radlo Amal""r C.llboo~. l ne , .. 17
268 Ramsey Elecl ronlcs .... , . ... , . .95

• Roenscll M,c rowa.e .. , ... 39

soc "
Bacldssues , . 8I
ONIef Ad .. . . . . . . . . . . . .83
Mailing US! . .71
Moring . ..69
Sub$cf,phons _16

65 5-F AmatBlif Radio Sales , . .83
319 5 MB Publisll,ng , 17
68 Spec l' um Com munica tions 14, 1$
436 Specl' um Internationa l " , .. , . . 49

The Ham ShackIThe Ha m Stalion
.. . .. .. . . . .. .. .. .. .. _ .33

205 The MelllenyCorpol"alion . .!6
104 Trionyl<.lnt. . . . . . . . . . . . .. 41

UMy Elec:troniCS .17
W91 NNAnlennas .56

eo Western RadIO Elect ' orwcs !6
Wilhams Rad,oSales , , .. !6

83 Yaesu Elecl roniCS .. . . , C<w, II I

BOOKS, etc.
To Order

SHIPPING AND HAN·
DUNG: $1 .50 for the Ilrst
book. $UXl to- each addl·
tional book lor US del ivery
and lorelgn surface.
$10.00 per book for lor·
eign airmail. Orders pay.
able in US dollars only.

Complete the postage
paId card. or Itemize your
order with payment or
complele credit card in­
lormation (include post­
age and handling) to: WG
Book s. ATTN. Retail
Sales, Rte. 101 and Elm
sr, Peterborough, NH
03458.

.....
10.95 ----'=='---- ­
10.95
12.91
24.97
14.95
29.97
14.95
24.97
24.97
24.91
12.91
10,95
12,97
34.97
10.95

.....
2.00

1.50 ea.
1.25 ea.

Shell box-c t
Shelf ooxes-2-1
Shelf boxes-8 and up

SHELF BOXES
Calalog ,
BX1QOl)
BX1001
BX1002

MICROCOMPUTER TITLES
Catalog' "em
BK7384 Annotated BASIC Vol. 1
BK7385 Annotated BASIC Vol. 2
BK7390 Inside Your Computer
BK7398 Introduction to TRS-80 Data Files
BK7386 Kilobaud K1assroom
BK7404 Mach. lang. Subroutines IOf CoCo
BK7400 Prog.IOf Electrooic Circuit Design
CC740011 BK7400 with Apple disk
CC140012 BK7400 with IBM PC disk
CC740013 BK7400 with TRs-aQ disk
BK7388 The 5electrlcTtol lnterface
BK7311 Some of the Bestlrom Kilobaud
BK7394 TRS-80 as a Controller
BK7395 TRS<8OIZ8O Assembly Lang_Ubrary
BK7382 Understanding & Prog:.

Microcomputers7.95
8.95

8'"
5.95
4.95
8.95

15.95
1.95
1.95
1.95
4.95
>00

BK7310
BK7:J02
BK1351
BK7368
507357
507358
eT7300
La7360
LB7361
La7362
La7365
BK7315

AMATEUR RADIO/ELECTRONICS TITLES
Calalog , Item Price
BK7307 Behind the Dial $ 4.95
CT7305 5 WPM Code Tape 4.95
CT7306 6+ WPM Code Tape 4.95
CT7313 13+ WPM Code Tape 4.95
CT7320 20 + WPM Code Tape 4.95
CT7325 25+ WPM Code Tape 4.95
CT7394 Code Tapes (any fOlK aboIel 15.95
BK7306 coneet Cookbook 5.95
BK7321 A Guide to Ham Radio 4.95
BK7322 Hobby Compu lers Are Here 2.49
BK7393 Living on a Shoestring 7.97
BK1312 The Magic of Ham RadiO 4.95
BK7340 The New Hobby Computers 2.49
BK7383 The New Weather Satelll le 8.95

Ha,KIxxlk
Owner Repair of Radio Equipment
Propagation WIzard's Handbool<.
SSB•.. The Misunderstood Mode
VHF Antenna Handbook
Sludy Guld&-Novlce Class
Study Gulde-General Class
Novice Study Tapes (Set 01 3)
Test Equip. Ub. V2-Audlo Tester
reet Equip. Ub. V3-Radlo Equip.
Test Equip. Ub. V4-1C Test Equip.
Test Equip. Ub. VO-Vols. 2, 3. & 4
World Repeater Alias
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INDIANA HAMFEST
(FO RMERLY MARTINSVILLE)

SUNDAY MARCH 10. 1985
Open at 8:00 A.M.

Located on the Indiana State Fairgrounds
Indianapolis. IN

The crossroads of four Interstate highways
1·65.1·69,1.70, and 1-74.

All Indoors • Heated - Free Parking. Paved Lots
Forums· Commercial and Flea market dealers

Talk·ln on the " Mig h t y 525"·145.25 MHz
Come and EnJoy a show by our "Quality" Dealers

---:

' REM OTE A PAD~'

MODELAAP-1

2 FOUR DIGI T DTM F
OECOOERS, PlUS 160lGlT

O< H P AO CO NTROL

IIIUI.,UIIIIIlI O COIillSUlTlNG
UITMJOUCIa

._--
-~---

•

."

TUNE THE WORLD FROM
YOUA HANDHHDVHF/UMF RADIO

~-.­---

•

11111

- ,_.--
----_.

-­~ ~ ...

,,. " h

73: Amateur Radio's
Technical Journal
Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458

19'77 to June 1980 •. . $3.00 ea
July 1980 10pnosenl . •$3.50 ea

Add $1.00 per magazine for
shipping. 10 or more back is­
sues add $7.50 per order for
shipping.
Write fo r your copy todayI

......__ _ -_ _,,,-_._.... , ___--._.._---_..__.-....-,......-
_ """" OC 711' .. """" '" ~" _ ~.. ~ ____
ICO" """' .,.., __ -a"""" _ _ ......
" >aI coo.oOC_Q'" __-..---------'"-'-,.. ~... ' ........--.---- ....-.,-,-_.... .---_ ..__ ..-_ ...- _,10_ _ ._-. _

_ RAP_' .... __
· n ....... .-__ ,"_ ...__.. _

$149.95 •=='-;"'-::'~I'" "ell_'lIl ...~-' _ ....._1·__·_..__.. ......... ......_...- _--.._..
R....ot.e conlt'Ol --e--,...- -"'" ,,,_OC ...._ -"' ...."'.e. bOor<! • t ~. ' ~ . .. ...... _"............"

A CTM F - .. _ ~""'o<~.-
env • 00<0,,.. "' 0,...-,""' , ,,'- """._
decMee ." '" ". " "" 0·....."- 10 . "

",."" " . e '0"''1
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UHF FREQUENCY COUNTER
Dtgilallnatrumenfs, Inc. (Iormerty DaYis

Electronics). has announced thai.........
model 7216 Irequency COUf'ltllt. The fWW

COUrtlllt lias a ,ange at' 10 Hz 10 1.3 GHz
atId a gate lime at' 0.1 and 1.0 $&;QIma'
100 "1Hz as well as .18 and 1.61fl(:(lf1<!$ af
1.3 GHz. The ""' DIgital lnatn.on--ots
COUrtIer lias a dlS(Jlay consilting at' eight
.Got" LEOs wllh all automatiC decimal
pol'll. The p<a:sc.alet and tlull14n gate lighf
all fll neatly Into tile smaIl5V.· x6·x2"
all-meta l blua case. Power requlremenls
a ra 105- 125 V, 50160 Hl a l 3 W. with a ..ta
Inpul 01 120 V rms to 10 MHz a nd 2 V rms
above 50 MHl,

Digit al Instruments also producas an
ind u. trial-qua Hly IreqUCttlCY COUnlef with
1.3-GHz capability aflll addition.l lea'urflS
such as a p10p0rtional cryslal O¥ef\, a lime­
base IreqUlltlCY 01 10 101 Hz wllh an ao;;ura·
cy 01 plus or minus 5 ppm, short·term It.
bility at' plus or minus 1 ppm'lw atl. wann­
up , and plus or minus 1 PJIfIl al 10 10 50
<le9o!!S cenligfQ. The Industtial-quailly
meter Is calaloged as part IIUfflbef 7216A

For additional Inlonnallon please c0n­

tact Digifal In.trumenll, Inc.. 636 SJtw·
1<1.'1 Dri.... TOII. ...nda NY 14150; (716f
874-51U8. Reader Servica number 476.

IEEE SId. 587·1980 Cslegory A Wld e" ......
Ul·1'"9~..

II .. rated lor ZIOO Watt, conIiruou!! CU)'

Wld Is a. a" tt witn artr.-Iouror'" NEMA
5-2OF! ....... ....... n- reoeptades _.:­
eep! both 15- Wld 2lMtr'1:I plugs; therefore
thi8~ strip Is IOerII II 'fO'JI total ct.rrenI

d'ain Is "~ly~ 15 Ampe.. The strip!N­
t.... a six.foof:-long~ line cord, a
p;IoIIigtrt, a n 0f\I0fl swrtch, ard a nISBtlallle

circuit breaker.

For further IntormatKln, contact Pifgrim
Electric Company, 105 Newtown Road, Plain­
view NY 11803; {5 76H2089'iIO, Reader Ser·
vice numbef 479.

1300.10Y8

7'116 COUNTER

Ace CommunicatiOfll, Inc~ haa inlro­
duced a ""' VHF FIrd monitor recei_.
model AR-33. The AR-33 Is a mlcropfOCes·
10r-(;Ontrolied VHF FM fe a therweight
portabie reeel.." r. It COVefS 140 10 110 MHz
in 5-kHz Itaps, Frequenc le l a ra 118lecled
by thumbwheel switchel, with a sl ide
swucn fo r 5-lr.Hz IrlCra me nts , Featuras In·
eruoe two flald·programma ble memory
channels, high Sflnslt i~lly, a n OSM coax­
ial a nten na connector, and battery Opera­
tion. The recei_ i. 130 mm x 63 mm "
26 mm; It welgn. JUII under 200 grams.

For furthet Information, contact Ac.
Communlc.flon., Inc .. 22511 ASian
SfrHI, h A. FrN•• t CA 92630; (7J4t
SSJ -4g,oo RNder Serrice number otBO.

ACE VHF MONITOR

2l).AMP OUTlET STRIP
The '- VolectOf"' __ 9 2O-Nrlp COfldl.

lioned~ strip feat....~ u....
sient"'fOl'-ga ....ge auppre:sslon. It ~s

can be added lor use wilh balanced Iw
der~lne .nlenql.- A lronl-panel coax
I wilen allowa lhe uaer 10 seIecI Ihree dlf.
ferent .nlen,," or to bypalS lhe tuner.

H....lh·. aulo-Iuoe anle<V\ll lUAlIf 1..­
I talll direclly 1'110 the tranllTlisslon 11 ... 10
measure power "" .11 f,equenci.. __
tween 1.8 atld 3D IrdHz_ 2OOI2OOO Wa tts In
the forward dlrectl"""nd 5O/SOO Walls ,e­
lIecle<l. Swr ' BJId itl9' on the . e llec ted me­
ter are Irom 1:1 to 3:1.

Front·panel Indicators show whe n the
roller Inducl or, Iransmltter, and a nt anna
ca pacitors are being ad justed , the nu","
ber of aCllve rollef Induclor turnl, high
a nd low meter range, and when the tuned
I W. exceed' IhI!I ""ecled ralio,

To ,ecei.." more Intormation on IhI!I SA.
2500, .... ile HNfh Company, Dept. J~

395, Benton Harbor 41149022. Reader Set·
rice number 418.

H.... th company has e xpartded It. ama·
tflUr-radio 11M 10 IrlClude tile ........ 5 A·25(I()
a ulo-tune antenna tuner. The luner ffla·
ture•• conlinuous ly·~arlabl e roller Induc­
tor tha t ca rt be preset lor 18 dillarent f,,,.
querIClfIS.

The 5 A·2500 permits t he uaer 10 prasel
hi9h and low frflqUflrICles "" c h 01 Ihe
'liM band. from 160 10 10 mel In Ille
auto mode. tile tuner will selllle roller in­
duclor 10 the p<eaelecte<l va'ue and aulO­
matically adju.t tile p<esel lor a proper
maten. A remote capabilily .11ows &elect·
ed h~uencies to be aulomatically luned
10 lhe proper ' wr us.ing only Ille tranllTlil·
Ier'a bandswilen, p<O¥ided tile IranlfTlitter
i. ~Ulp(lOld tor remole operalion.

lrd a flUllluniflg is made ....sy wllh Ihree
fr""t-panel 1_ s witches and dual wa tt·
meter •. The walHneters rllad forward a nd
,ellecled averaoe power and I wr In IW(l
'anon. An auto-ranoe oncutt au tomatl·
cally I wilches Iha watt met er s to the ap­
prOjlrlata ranl/l,

The 5 A·2500 ellectl~el y tu nes a nd
malches unbaianced feedllnflS a nd .1'1·
gle-wlre .nt""nas at tile full legal power
limit. The 5A·2500-1 4:1 billun aC(:esaory

HEATH AUTOMATIC
ANTENNA TUNER

EW PRODUCTS

Cueh",-n Elec t,on i4=s, Inc., h•• jntr~

d..,.;ed the 600().series model CE.e488,
making the Spectrum llOClO1Ierles radio
I Yltltm analyze, lamily compalibl" with
Ihe leEE~486 Inte rlace-bull s ta ndard (also
know as GBIB, HP-IB , and lEe Bus).

This ')'!Item a nalyzltf Ollet. the v".,.,alil­
Ity 01 Ofl·board mic,oproellS5Of -oosed
local control 01 the Inal'Y""",,' IOf benct1
Of US use, wtlilllal$(l pl'Q'tidi"ll t"" ,billty

to ..:td . controller (illnd PIl"ipheralsl on sn
IEEE~ bus system lor fUlly..utomalie
oomputer-cont'oIled test fouli.-..

By defining. comput ... as the control­
'- 01 • CE-6488 .actiO system al'lalyzet in
an IEEE-488 'est systlllTl, SIOfeclllfOQrams
e.n ....1......1.. a radio', ~0f1'I\a1'lC8 and
report bKIl 10 you on eI,..... display or
n. r<k:opy printout. In .ckIition 10 acl lng
as a QUIlity gats to pass Of ,Sject I radio
011 tile basis 01the test 'Hulls, the stored
tesl P<OlIrams allow Opefslors with l ewlI'
radi o ski lls to be lIffecli_lI and productive.

For addlUona l Inlormatlon , contact
Cu.hman Elflc/rortics, 1525 Atrflbflrry
Lane. Sart Jon CA 95131; /408t263-8I(J().
Reader Service number 4n.

CUSHMAN CE.&438
ANALYZER

2O-Amp oonditioner1 prJWftf .trlp f rom Pilgrim Eleelric.
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TS430S FILTERS
You un M'-<;1 3 option.' leO Fox Tango l ilt... lor
yo;.Jt T54305- SSB Narrow (1.8 or 2.1 KHz band·
.kl''' ~ cw Narrow (250 or 4OOH1~ Ind AI,l Ill.OKHZ).
To ImprQYtl CW or AM 'ecep1ion. you mUI' use one
0 1 tile IlItel'S IM iCa ,... For sse lner_ II • eflO~

you c.n MId one 01 ,,,. natro.. iii'.... or you un
uM 1"1 Improved Fil l ... C..el"lng KII .

We recommend 'h. caacadlng KII because il il
mo•• • " eeI+YI . II ~fil' bo t" sse and CW re<;ep­
t ion *l1l'1oul altectlng Ihe oU•• , mod•• or l X. W hen

r,0u lUI' add. 11. ....0..- sse lIItlr, ttle mode switch
. ,. you select aillle, Ihe .,ock (2.4KHz) filler Or t" e

narrow on•. Either ...ay, the 1·/ signal passl .
th ,o ug h only one IiI'I' - lhe o lhe' I, Idle! In l he
Fox lingo Cascading Kit /100 m,e,. ar• • c rl~e ; Ihe
Ilgnal II.s, pass• • til/Dug" Ihl s toc k Illtll' and ,
nea, tne end 01 III.. i-I c hlln , tnrougnl ae<:ond l ilt".
- ll'>e high quali ty S·pol. Fo x·lIngo 2.1 KHZ unll
I nd I,.amplifier board . HI t . It. 'he 'esults ;

S(fOAl ""'(11
_~ lIOo<.. ... _ C..c_M)

U",," 1._
.",. -,_...~....__. .

T"'e narrower t>&nd*i(lth im-. ..Iectivily. TI'Ie
g.eeter dynamic .~ ,eouce. ORM T"'e ' &duc&d
no,.. rna... *eak·signa' ,eceptlOfl eas ,er . And. as
a bonu• . t he Shit! co.llroi ....ork. much bett... .
•n.tanat l()n i. inboa ' d . inSlruc t,on. a,e complele .
no d'illing i. ,equi'eo . and onl)' a f_ soldered con·
nect.on. artl need&d. Ho*_. • • iII is necessa,..,. :
you. dea ler can nell' i' desi'..:!

INTRODUCTORY MONEY·SAVINO SpeC.ALS
FTK·430S CASCADI NG KIT (I nCludi ng liIle"

bo..d , Ins t,uc tions. etcj. .. .. . ... . .. . $ 85 .
FTK·"30S ....ith one add it io na l h lle '

(CW 0' AM · ,ego$60 ea.) . . . . . . .. .. . . . . $140
FTK·430S willi t....o add illo na l lilte,s

(CWend AM) .. .. . . . . . .. . . . . . .. . . . S1115

~
S PECIFY, Type de Si'ed and CWr... .•. band* ldth if o ' der&d

'.J SHIPPING : 53. Alt $5., T COO add S I. 0......... $ 10.
~ "' ' FL Residence add 5% l .u. .... JOoI

FOX TANGO CORPORAnON
Boll. 15944, W. Palm Such, FL33416

Phone: (305) 683-9587

ATTENTION

Foreign Computer Stores/

Magazine Dealers

You have a large technical
audience that speaks English
and is in nero of the kind of
microcomputer information
that Q\'/Peterborough pro­
vides.

Provide your audience with
the magazine they need and
make money at the same time.
For deta ils on sell ing 80
twUCRO, inCider, HOT CoCo
and RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE.• SOUTH
NEW YORK. NY 10016
PHONE (212) 686-1520

TELEX--620430

.... SH List 0/ Adlle rtlse rs on pege 8C

... at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will love II !

$184.50 5-F RADIO DESK
Deluxe- Ready to Assemble
Desigrled with a n lll-a reae shell to' your
viewing comfo rt and ease 01 operancn.

FINISHES: Walnut or Teak Slain. sq
FIoo< Spac• . 3'~ w..,. By Xl R o-p

Add,t,gnal Inlonnahon on Aeq.....t

CI>ec ~s lo4one-y 0."".... 8 , nkAnwmcatd
, nd "'-81., Cha'~ Accepted

A'so Av. ,I,!>'., F.O B. CulYe' C'ly. (In Call . AIkl 6,. sales T".l
FIOO, Space ~ 1 " W'de I)~ 30" DMo . _ DEALER I ~OUIRIES tNVI TEO __

$199.50 S-tAmMe-ut Rachohn'Kel
4384 KEYSTONE AVENUE. CULVER CITY, CALI F. 90230 - PHONE (21 3) 831·4810
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ONTESTS

CALENDAR
ARRL Si ralght K~ NIvh1
ARRL a sa Part,_CW
T3 . l).Matar World SSB Cllampionsllip·

Hunt ing Llana In Tlla Ai. Conles t
73 75·Mat" World SSB Cllampionsllip ·
73 160·Metar World SSB Cllampioos llip·
ARRL a s o Puty_Pllone
AS WAS SSTV Cont..t
73 15-Ml tar WofId SSB Cllamp;ons ll ip'
Wal t Virginia a oo Party
ARRL Navies Roundup
13 2().Mat.. WofId SSB Championship ·

Vermont aoo Part,
N_ Hampshi,. aoo Part ,

Dutch PACC ContHt
ARRL OX CoortHt-CW
13 RTTY World Champlonstllp Contast
YL~55B Comma 5yst.... a oo Part,-~

ARRL OX CoortHI _Phone
YL~SSB Comma Sr-t.m a oo Party - CW
Spnng aRP CW Act i"'I, W........:I
8annuda Amal _ Radio Coortasl
Rio CW DXPl rty

Ha/'falla Con'H '
WorId_ idIII South ""'-lea CW ContH l
ARRL VHF esc Party
ARRL Fiald Day

AS WAS SSTV CONTEST
Starts: 1800 EST January 21
Ends: 1800 EST January 27

This is the . 11'1 annual contest span.

246, Apt. 407, 22551 -Rio de Janei .o-RJ­
B.azil.

Noise ...
Background

RESULTS
1Nc4 BERM UDA CONTEST

....- WK4F ....
' ''''' """'. """ ece
VP9TAD 356160· "''''' ecee-
v...... ".,. WA2LWA 1975'

mRe ,"".eo_
W2FFa ""veaecx 121.uo· W9DWP "'''VE3MFA """" me" ,"'.

VE4ALa azse-
W'""" ,"".

ux WA2LUO '"''
GolCNY 3nno' .".,.,e' ,""
"''''''' ,.,~.

wsu,w ,""'.
GW. BKG • 2315·

N8CQ• 1170'

GD. HOO ,,,,,W "'''" roe-
G<lOSY 33t50· N tATS eee

"'""" 16550 · w 21P 575 '

"'ON 13335" KII B 455'

G4FJT 12750" W7RIR ace-
G4MKT 73<15 · WA1 NCN ""
G4GFH '""

moWN "'.
G41JW 1330· W2KTF so
G4BYA ,W W2CC S

c-avv 775· KBGYK S'

"'N' eeo- Federal Republic of Germany
G3YBH 510·
G3NHF "". DF6PK 133110·

G<lMTC OS' OLGEAS moo'
OK9IP ieeee-

us.< Ol6l.AG InS!>·
KlRM 2U890' 0""" >3"W."'" "",.. OF5I1.1 ssee-
N'" sesec- O" DO ""'.N"'" 31610 · DF31F "'"KE1E """. OL3SAW ""'.
""'H """'. 0"'''' 3075 ·

""'. ,,,'" DL7AHO ""W' DO "''''' DU B60 ,"".
KA1CN I sese- 0 «505 ,"".
""" 61.5· DL7 F8Z ,sao'
mH' 6160' DF5T\' ,"".
K4PYO "'" ""EX IH5"
W.OWJ .a70'
W3YFI scoo- " DENOTES AWARD WINNER

Eac h partici pant will note In the logs Ihe
cell sign and information e,cllanged. Con·
li rmalion 01 conlacts will be mede by
comparing l lle logs of tM participenla.
Pa,tic ipants Should send lMlI logs by all'
mall no t lale. t ~ a n February 15th to C0n­
test Commiuee, Rio de Janeiro A.poadOf
Lions Club, Rue Sao F.ancisco X.vill no.

EXCHANGE;

RS(T) and sequeflti al aso numbe<'.
Wl>en contacts are made with lions,
lMM, Of L.ioroesses, ee name of lhe 0;100

contacled should be clearly identilied.

ENTRIES:

Keep a separate log lor NCh fTIClOI.

SCORING '

0S0s within tee 53me continenl !;OUnl
1 po;nt wIIile tecse bet"'een d iHerlltlt con­
llnenll !;OUnt 3 po;nts. Scota 10 a.tra
bonUI po;nts IOf each a s a with a ",.,..,be<
at a Lion, lioness, Of Leo Club t,om a dit·
lerent country 0< 5 points ",il ~ i n the Same
count ry. secee 20 bonus points 10< a a s a
wlt ~ a membe< at t~e lions Club RIO de
Janeiro Arpoador . Con tact s be tween Bra·
zll ian stations and membe.s crme A'poa·
00, club will count only 5 e_Ira points .

Con tac ts belween membe,s o f tne A'poa'
00, cl ub ",i ll not count any bonus po;nlS.

A WARDS:

Fo< both categories, tne Lions Club In·

lernaUonal will p'esent trophies 10< fi ' l t
second, and third place on both mo<le'S.
Fo< aillQle operators, lourth tllfough lent ~

places WIll .ecei.... plaques. In addItion.

'-':1'1 log sent by partif:ipanll wllh a mo<li·

mum of 15 contacts will .ecei"" a spe<:ial
OIrtI!tcate.

JAN 1
JAN 5-0
JAN 12
JAN 12-1 3

JAN 13
JAN 19-20
JAN 19-20
JAN 21-27

JAN 26
JAN 26-27
JAN 26_FEB 3

JAN 2T
FEB 2· 3
FEB 2-3
FEB 1-10

F£8 1&-17
FU 23
F£8 23-2.
MAR 2-3
MAR US-17
MAR 10_17

MAR 1&-17
MAR 30-31
APR 2T-28
JUN I -I
JUN $-1
JUN 22-23

Robert Baker WB2GFf
75 Windsor Dr.
Ateo NJ 08004

HUNTING LIONS
IN THE AIR CONTEST

Starts: 1200 UTe January 12
Ends: 2400 UTe January 13

The conIes! is sponsored by Lioos
Clubs Internallonal and coordinated by
Lions Club Rio de Janeiro Arpoildo<_Bra_
211. P. rllclpation Is open to a ll duly l;cooSfld

radio OpefaIO,S, Lion and non-Lion. TrIe.."
a'. two modes: phone a nd CWoPa,ticlpa·
lion In bo th modes is allowed bul points
are counted separately. ,6.11 amateur eta­
uooe parllcl pal inll mus t operate within
their licensing regula tion, separa te eere­
lIO'ies will e.isl for single operators and
redia Ch,lI;lSlsocielies. M ult i -opera to ra
may participate as long as lhey do not OJ)­

e.al" aimullaroeously with the same pre­
fix. I-\owe¥ef. MCh calisillll used must be
listed on,,,,, 100-

Use ell bends. 80. .-0.20. 1!>, 800010 me­
tetS. Associl ln otme Lions Club of Roo
de J......o ArpoeOo< ",ill O(lO!rlte m...nly

w,lIIon the '''81 SO kHz 01 eacI'l b.arod and
around 1• .270, 21.270, ,"'d 28.270, Only
one OSO WOlh the wme station on each
tw>d ....y be COURted. Rememllel' t!\llt
phone and CWa'e oounted ..epa.alely!

NEWSLETTER OF THE MONTH

Not e: Oillant ARRL o;onlest dales we,e Itlll tentative al the time thil l is t was
compiled: Cl!«:k OST lor any changes.

· 73 cootest ,ules published in tile December Issue 01 73. For enlry fo<ml or to

submit an entry, send SASE!s) to Ihe app,op,iale add 'eISles) listed below:

4(l.Meter Contest: Dennis Younker NEll i, 43261 5i . l h Street East, Lancaster CA
93535.
15·Mete' Contest Jose A. Castillo N. BAA, 1632 Highland D'ive, Amelia Is land

FL 3203<1.
16Q.Met8f Contest Harry Arsena ult kI PLR, 603 Powell Avenue, Erie PA 1~.

15-Met8f Contest: Bill Gosney KE1C, 2665 N. Busby Rd.• Oak HarbOr WA 98211.
2().Mel8f ContHI: Chuck Ing,am WA6R, ••720 N 11 th St.eet East, Lancaster CA
OJ,,,

It seems that ev&ry time I open liP a ne~letter, another editor la ,etirlng. The
la test is Rick Imbordino KS9V, Ed ito< ot Background Noi,e, jou.nal of the West·
8fn Area FM AmatltU. Repe.t", ClUb (WAFAA). I'"" been reading !nIS publ ic. tion
for the past s""e••1 montlll, .nd I l hi nk that WAF AR will be .ery luc ky to lind
someo",eas t alented and dedic.led as Rick.

facll issue 01 BaCkground Noise Is packed with Information perllnent 10 the
VHFIUHF acene, Including operating news, ' ''\luISIOf)' proceedings, and equip.
ment modificat ions. One 01 the c••loona wll lc ll appee'ed In • recent edit ion is
hanging on I lle wa ll he 'e 801 73.

Rick, cong,alulallool lo you and the eeu-e membership o f WAFAR. And 10 all
of our I riends who 199ula rty ma ll the l. newsleller to 73, pleaSe accepl our thankl
and OUI wishes for . sa fe and happy N_ Yea..

To enter YOUI newsleller In 73'a N_ sleller of tile Month Contest, send lito 73,
Pine Street, Peterborough NH 03<158. AUn: Newsletter 01 tile Month.
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RESULTS
19&04 NEW JERSEY 000 PARTY

(Top SCCIf..., in boklface! ......... KA2RLW+- ......, ...... lmulH-op) """" 5111...,., """,W ""
WA'Z'NJY '"W2CC ". ....M . ..,"" ""W"..., , Out-of·St.t. Scorn

8<lr1lngton 'X3W 32.112 COnnecliefJt WA1NCN '"""0 "'" M. lne N1PU1 '"eo.- """"0 '" Ealtern Pen...
Cllpe May 1(4FFM esc Iylvani. WA3JXW •
Ct!mberl.nd N2BNP '" M. ryI' ndiO.C. ..,,'" "Essex '""'U, ztsc S, Florida WK4F ee

"'" '" Kent ucky WAUBN '"WA2ASO U, Ne..... Mex ico """ •
Mercer WB2PKG ,,,, Arizona AK7J "WB2KEL '" Mich ig.n KA811N ..
PI5S1ie WA2ASO "" 0'''' KA8MPT e
Salem NC2V "" West Virg inia waVEN ..

WB2KMFl 09' Kansa s NQCLV '"

sored by Am.leur Tel.v/slorl Magazlrle,
The Object II to work lIS many ditlerent US
st. t.,. lIS poetlt>le on tl'le vi""'" mode All
contacts mutt bot In video form with a m i...
;mum of e.lIllgn .nd RSV signal reports
....t .nd recel-ed. Count 10 poinls per
SSTV OSO regardl.,.s of IocIotion, with
100 points . warded for eKI'l new st.te.
COntacts w,th AI..'" or H.waii on SSTV
eount 500 paints. The top $COfeI' will r...
ceive a Ir. 3-)'611'~Plion to AS ATV
..,. p,lIzi..... wilh 1.)'611' subscf,ptions go­
;ng to dillricl Iudeift. All entrants will re­
ceive a special gold apeclalized-comm...
nications eenlficate ",it.b1e for framing.
Log, mull bot ......t 10 COntest Manager,
AS ATV IrIl t;IZI.,., PO Box H. Lowden IA
52255. Indleatl t tale .nd eccee on the
l ront ot the en..,lape, Logs . nd photos
sent will bot .el urned I t the close o f the
contest·fudglng period. Results shoold be
publisl'led in tlla March or April. 1985, Is·
sue of trle m.gUlne.

INTERNATIONAL RTTY
ART COMPETITION

The Wireless Instllu te ot Aust ralia Is
running an International ATTY Art Compe­
tition lIS pall of its 75th .nnlversary cere­
brlliOl'l$. Ent rl.. mull nol contain more
than tnr.. overllnings . nd must be soA>

milled with a hard-(:opy printoot and
Baudot t.pe.

Categorl.. Inc lude: ~.) bes t h.nd-gener.
ated original lubmitted by Its author oul·
side VI<, (b) bes t h.nd-generated original

subml ttOld by its aul flo r who is a VK. and
(e) best non-orig inal hand-gener. ted or
eomputer.generated RTTY picture.

The eompletion closes AlIlIust 31. 1985,
. nd entries must be sent to: WIA 75 RTTY

Art Compelition. Wireless InsHtute 01

Austr.lia. 412 Brunswick Str.t, Fitzroy
3Cl66. Victori• . Australi ' .

WEST VIRGINIA aso PARTY
Start s: 1700 UTC January 25
Ends: 1700 UTe January 27

Sponsored by lhe Wesl Virg lni. Sl , le
AR Counc;ll, this cont", is OPen to SIngle
OPllfllors only.

EIICHANGE

RS(T), se<ial number, .nd etete. cou...
try. orWV county.

FREOUENCIES.-

Phone_l0 kHz up from lower Generl l
band edges. CW-35 kHz up Irom low end.
Noviee- 35 kHz up from lower band edge.

SCORING:

Count 1 po inl per OSO. WV SlStions
mult ip ly by total WV counties. slS les , and
eountries worked. Others multip ly by tctar

WV eounlies worked. Muil iply score by 1,5
II rUMing 200 Watts or less.

ENTRIES:

Ms il logs by February 11th 'long with.
large SASE for ,"ullS, sdd.eased to:
K8BS. PO Box 1694. CharleSton WV 25326

-

THE ANSWERS

Elemenl2'

I_F.lse Mlnneapol i. loiN

2-False That's 300 bi', per~.

3-False Most oper.te al tempera·
t",,,,,,, nea' ",btolule zero.

4_F. lse You're confusing LEOs with
LCDs.

S- False A serisl port.
6-False It's a RTTY Io rma t.
7_ False Pixel.
8-False Only if tlley're not too smSft.

A randcm-acceae-memcrv
unit contai"s no plocasslng
ab ilit ies.

9-False It was a VW bus,
10-False As live-level ",nits, Model 32s

were basical ly used lor tel.,..
communication. pu.poses
(including amat...r RTTY).

Element 3:

1_Rel.ys
2-Sperry
3-Bardeen
4- EliZa
5-lnlelllOllll

SCORING

2-2 Designed by Mare'. n ''Ted'' HOt! In

"."3-2 Alter Ada low!'Iac<:I.
4_4 It .ISO had • ~ <)ISllpat l()f1 01

150,000 Watts.
5-3 Not yet anywsy.

EIemen, ' '-
l-F, 2-0, 3-B. 4-A. 5-G,8-C. 7-1,
8-H.

EI~e'" I:
Flv. points for each correoct enswer.
E/amlm' 2:
Two . nd On&-hal f points lor eaeh eorfeoct
ans wer.
Eleme",3:
Five polnlS for eaCh correet ans .....er.
Eleme", . :
Four poin ts for aaeh correet matCh,

How did)'Oll do?
1- 20 points-You' re cleln

21_40 points_A dabbler
41_eo points-On lhe road
81-«1 points-ComPllter JunkIe

11"100 + points_lntheg",lI..

C) Arul lyt ic.1engine
D) First successlul

portable eomPllt llf
E) Sil iCQn eh ip
F) Automatic ccn­

puting engine
Gl Binary etectncat

ccee
HI CPIM
II Mark I

Mi tch the computer~ on the lelt
wllh hi••ch....em."t on the right.

l )AI. n Tuflng AI D.t. proceosslng
punch eards

B) Foonded IBM

ELEMENT 4
MATCHING

ELEMENT 3
FILL IN THE BLANK

2) Adam Osborne
3) Thomes J . Wal ·

son. S•.
41Herman Hotlerith

AI__ I. a prooram that ean imi l ate a
p'yoclll.trie interview<.!!.

5) The IBM PC primary microprocessor Ie

." -

61 AMTOFl ls a eomPllter
language.

1) Each dOt on. compuler
diSpI.y I. eaUed .
" pixie."

8) Moet people atse c.all.
RAM deviee. ·'eomputer
on a (;hlP.H

9) To sian Apple Comput·
et, Woznl.k and Jobs
soId.n old VW beetle.

10) Model 32 Teletypes
were once commonl y
used as computer ter­
ml nsls

1) Belore vacuum tubes . nd semieonduc·
tor•• eompul erS used _ _ as logic
. .....ilehe•.

2l _ Univac
3) The transistor: Sl'lockll!'f. Br.tta in. and

7) Howsld Aiken

5) S.m...... Morse
6) Charles Bebbage

8) Gary Kildall

EI«rIenI 1:

1- 1 And they're becoming very popular.

1) Con trol D.ta Corp. Is
bUOld In New YOrk City.

2) A populer telephone
modem epeed I. 300
bytes per eeeceo.

3) Superconduc:tor devlees
",suslly OJ)Olrate .t room
temperat ure.

4) LED displa ys require , .,..
f1ected light 10 vi_.

51 An RS-232C Inl erlace
I. a ~rallel POf1.

ELEMENT 2
TRUE-FALSE

ELEMENT 1
MULTIPLE CHOICE

1)A .epeater th.t eafJies eompute.- d.t. Is
o ften ealled.:

11dig ipeater
2) compupeater
31 dats peat er
41.....aete ot tl me

2) The first popul.r microprocessor was:
1) Motorol.'. MC6502
2) Inlel ·. 4004
3) Zil og's Z-aoA
4) Kenwood 's YE·l

3) Which one of the following computer
I.ngu.ges wu named aft er Lord Byron 's
daughter:

1) PU UI
2) Suu n.....,,-

4) The I lrst eompuler. ENIAC. we;ghed:
1) 30 pound.
2) 300 pouncb
3) 3 tons
4) 30101'1$

5) Wl1k:1l one of the l ol lowing companies
_ """"faclured computers:

I I Gener.1 Electric
O RCA
3) Toyot .
41Singer

UN!
John Edwards KI2U
PO Box 73
Middle Village NY 11379

DIGITAL QUIZ
This is herd lor me to say. but I have be­

come a tOlSt, nopele" computer addict .
Fr i.nds, I have a mlero on my back.

II all start Old very innocently aboul lour
years .go. I .....as wSlk lng past my locsl
R.dlOSh,ek Comput.r Center When I was
sl ruck by the I Ullden. uncontrol lsble urge
to buy . TRS-80 Model Il l. Shsklng slight·
Iy, .....i th Mutere. rd in hsnd. I enterOld that
den ot wasted souls snd purchlSOld my
first eom"",ter. Tile saleaman, dressed in
his rII lly th.-plece sull, smiled: I whi ....
pered. 01\, for t'-- clun .nd wholesome
days of .....t_ redlO. Outdoors, .....i lh one
loot on tl'Ia pa,ak of my rod and the other
twisted In eoo 'eet of '1 2 COOP'" wire.

At l irsl. I lhoughl I -.oukl only da bble
wi th my new t~ on weekends. But soon.
thOolol ldlfl _ends gr_ inlo idle wM h ,
montl'lS. and)'6llf'S. Now, I·m a diS$ipated.
slotltleOng mesa. In addi tion 10 my origi·
rill Model III I've ex~nded my .ddiclion
to include .n IBM PC, Apple lie. TRS«I
Model 100, At.n "!XI, and Commodore &6 .
Sigh. Groan.

Uke III addicts, I h.d to find a way to
feed my ....11 h.bit (computers aren 't
cheap!. so I bec.me . pus her. That 's right,
I turnOld to wriling comPUtllf books and
magazines. bolh to make money and to
anare additional Inno<:fln t victims. j 've
w,l llen lor nearly .1I of the major comput·
er magszl rlfle. most 0 1 wh ich Sfe mallOld to
subscribefS in p l ' in bro.....n wrsppers.
Heaven hel p me. I ....en .....rlte s computer
column in s magazine .Imed at doctors,
Now. as I f ind myaelf h illing sllieon bot­
tom. Itum my . tt entlon to my favori te fta·
temity_radlo .matlllJrs. The resul l is this
month" column.

Please forgive me. I'm . slclr. man.
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COMPUTERRTTYIASCIl/AMTOR/CWMFJ 'S MOST AOVANCED INTERFACE HAS
FM, AM MODES, LED "SCOPE" TUNING ARRAY, RS-232 INTERFACE, VARIABLE
SHIFT TUNING, 170/850 Hz TRANSM IT, TRUE MARK-SPACE OETECTION.

Has front paneillnsltlvity control.
Normal/Reverse switch eliminates retuning while

checking for inverted RTTY. Speaker jack. +250
voe loop output.
Ellr 22tI6 sine WIVI glnerator gives phase con­

tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Miaoptlone lines: AFSK out.
AFSK ground. PTT out and PTT grounrl .

FSK keying lor tnnsc:etvtrs WIth FSK input.
Hill shafJIlOO Hz CW fln,r , plus and minus CW

keying and eKternaj CW key jaCk.
K,ntronlcssoftwlre almpatfbll soctet.
Exclusl'tl ITURS-232 glneral purpost socklt

allows interlacing to nearly any personal com­
outer with most appropriate software. Available
TTLlRS-232 lines: RTTY oemcc out. CW oerco
out (TTL only). CW-ID in, RTTY in. PIT in ,
key in, All signal lines are buttereo and can be in­
verted using an internal DIP swtcn.
Metal cablnlt. Brushed aluminum Iront. 12V1X

2Vzx6 Inches. 18 VDC or t l 0 VAC with optional
AC adapter. MFJ-1312, $9.95.
Plugsbttwlln rig I nd C-64, VIC·20. Apple. TRS­

SOC , Atar i, T1-99 and other personal computers.
Use MFJ. Kantronics. AEA and other RTTYI
ASCIl /AMTDR/CW software .

- --
MFJ-1229

$179 95
FREE MFJ RnY/ASClI/CW IOftwm for C-6(/VIC-21I.
Complete package includes MFJ·1229. software on tape,
cables for C-6(/VIC-20.

Engl....rlng, perlon'nllllCI, valu. ,nd ,..tu.... Built-In R$-Z32 Inlll1' I:I.OO extra cost.
sets MFJ's most advancec:l RTTYIASCII/AMTORI V.n.bl. shUt tunlng .ets you copy any Shift
CW computer interface apart from others. between 100 ano 1000 Hz and any speed (5-100

FM (limiting) mode gi~es easy. trouble-free coer- WPM RTTY/CW aoo up to 300 baud ASCII).
etten. Best for general use. off-shift copy. drift- Push button lor 170 HI shift.
ing SignalS. and moderate signal and ORM levels. Sharp multi-poll rn.1rX Ind SPICI flltlr1 give
AM (noll-limiting) mode gives superior per- true mark-spacedetection. Ganged pots give space

lormance under weak signal condi tions or when passband tuning wittl constant bancwotn. Factory
there are strong nearby stations. adjusted trim pots for optimum hlter oetcmaoce.
Cronhair rnlr1I-Sp'CI LED tuni ng .rray nmu- Multi-poI' . ctlVl filters are used lor pre-

lates scope ellillse lor easy, accurate tuning limiter, mark, space and post detection mter-
even under poor signal-to-noise conditions. Mark ing. Has automatic threshold correction. This
and space outputs tor true scope tuning . advanced design gives good copy under aRM.

Transmits on bDth 170 HZlnd 850 Hz . hit!. weak signals and selective lading .

7-IN-1 RTTY OPERATING AID MFJ·2M

$79.95

- - .... -...""-"0 .... -..."" - - - -." \:.:,; '. ,'. '. .~
r- ••••-.0 _ _ • ..- "

MFJ.550

$49.95

MFJ Antenna Bridge. Trim your an­
tenna lor optimum performance quickly
and easi ly, Read antenna resistance up
to500 ohms. Covers all hams bands be­
low 30 MHz. Measure resonant Ire­
quencv of antenna. Tells to lenghlen or
shorten antenna, Easy to use, connect
antenna. set frequency. aolust bridge
lor meter null and read antenna resist­
ance. Has Irequency counter jack. Use
as signal generator . Portable, sell con­
tained . 4x2x2 in. 9 V battery or 110
VAC with ecacter. MFJ-1312, $9,95.

MFJ ANTENNA BRIDGE

MICROPHONE EOUALIZER

Greatly ImprovlS transmitted SSB speech lor maxi­
mum tal k power . Evens out speech peaks and valleys
due to vo ice , microphone and room characteristics
that makes speech hard to understand. Produces
cleaner, more intelligible speech on receiving end .
Greatly improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between mic
and rig. 4 om mic jack, shielded output cable. High.
mid , low controls provide ±12db boost or cut at 490,
1170, 2800 Hz. Mic gain , on/olf/bypass switch .
"On"LED. 7x2x6 inches. 9 V banery. t2 VDC or 110
VAC Mth adapter , MFJ-1312. $9.95.

TO OIlOEIl 011 FOil "OUII NEAREST
DEAUIl. CAll TOll-FIlEE ...9 VJS40

BOO-647-IBOO."" ,,',323,""
in MISS , and outside continental USA
Telex 53·4590 MFJ STKV

"" .........-
000-_..

MFJ
MFJ ENTERPRISES, INC.

Box 494. Miulnippi Stile, MS39762

MFJ-1621

$79.95

•
MFJ 's Portabll Ant'lnna lets you operate 40,

30. 20. 15. 10 meters !rom apartments. motels,
camp sites. vacation spots, nearty any electri­
cally clear ecsucn where space tor a full size
antenna is a problem. !
A telescoping whip (eKtend$ to 54 in,) is

mounted on seil-standing 6x3x6 inch aluminum
case , Built-in antenna tuner, littld strenght me­
ter, 50 feet RG-58 coax. Com* te multi-bard­
portable antenna systemthat 1 u can use near­
ly anvwnere. Up to 300 watts EP.

MFJ-401 Deluxe Electronic Keyer sends
iambic, automatic, semi-auto or manual. Use
squeeze, single lever or straight key, Plus/
minus keying. 8 to 50 WPM . Speed, weight,
tone, volume controls. Dn/Olt, Tune, Semi­
auto switches. Speaker. RF proof. 7x2x6
Inches. Uses 9 V battery , &-9 VOC or 110 VAt
with AC adapter, MFJ-1305, $9.95.

MFJ-401

$69.95

MFJ PORTABLE ANTENNA

MFJ ELECTRONIC KEYER
•

. • .0
..... iii!' eo

--- _....-

ORDERANY PRODUCT FR OM MFJ AND TRT IT-NO
DB UGATIDN . tF NOT DEUGHTEO, RETURN WITH­
IN 311 DAYS FOR PROMPT REFUND(LE SS SHIPPING)
• One year unconditional guarantee · Made in USA.
• Add S4.00 each shipping/handling • Call Dr write
lor treecatalog , over 100 products.

Indispensable. Improves any RTTY station.
1. Crulltllir LED " scope" Tuning Array. Makes

tuning quick and easy with dead-on accuracy, Tune
lor maximum vertical and horizontal display.
2. Scope Adapter. Mark/Space outputs for scope.
3. Shift Indicator. LEOs indicate 170, 425, 850 Hz

shift . Especially uselullor RTTYoUlsideham bands.
4. ShafJI M,r1I ,nd SpKl Filters. Greatly improves

copy under cowceo. lading and weak signal ccen­
uens. For 170, 425. 850 Hz sIlifts.
5. Normal-ReVlrse Switch. Check lor inverted RTTY

witlMlut changing sidebands and retuning.
6. Dutput level Control . Adjust signal level into TU .
7. umrter. Evens out signal variation lor easier .

smoother copy.
Plugs between receiver and TU . Mark is 2125 Hz

and Space is 2295. 2550. or 2975 Hz. l Ox2x6 inches.
Uses floating 18 VDC or 110 VAC with AC adapter ,
MFJ-131? $9.95.

24/12 HOUR CLOCK/ID TIMER
Switch to 24 hour UTC MFJ·106 $19.95

or 12 hour format! Bat­
tery backup. 10 timer a­
lerts every 9 minutes
alter reset. Red .6 in.
LEOs. Synchronizable 10 WNV. Alarm, Snooze lunc­
tion . Mmute, hour setSWitches. PM, alarm on indica­
tors. Gray/Blac. cabinet. 5x2x3 in. 110 VAC, 60 Hz.

MFJ.1Z21· t
$79.95 ....,.. - - _

• .1._ ....- "':;':'::1UO>:-o.'



300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

$99.95 MF"'''D

NEW
FEATURES

I

MFJ'llnl••t sell ing tuner Picks In plenty 01 nl. 1••lurll!
• NI. Styling ! Brushed aluminum front. All metal cabinet.
• NI. SWRtW.ttmltlr! More accurate. Switch selectable
300/30 watt ranges. Read forward/reflected power.
• NI. Anllnna Switch! Front panel mounted . Select 2 coax
lines, direct or through tuner , random wire /balanced line or
tuner bypass lor dummy load ,
• Nlw alrwaund Inductor! l arger more etncrent 12 position air­
wound inductor gives lower tosses and more warts out. Run up
to~ watts RF power output. Matches everything from 1.8 10
30 MHz: dipoles . inverted vee . random wires. verticals. mobile
whips . beams. earaocec and coax lines . Built-in 4'1 balun tor
balanced lines l00QV capacitor spacing . Black . lh:3x7 inches
Works WIlli all SOl id state or tube rigs. Easy to use . anywtlere

Du.1 fIItert glvt untl'lltched performance!
The primary filter lets you peak. notCh. low
pass or high pass with extra sleep skirts.
Auxiliary filler gives 70 db notch . 40 Hz peak ,
Both filters tu ne from 300 to 300D Hz with
variable bandwid th from 40 Hz to nearly flat.
Constant output as bandwidth is varied ; linear
freQuency control. Switchable noise limiter for
impulse noise. Simulated stereo sound lor CW
lets ears and mind reject OijM. Inputs for 2 rigs.
Plugs into phone jack. Two watts lor speaker.
Off bypasses utter. !}-t 8 VOC Dr 110 VAC with
optional aceoter. MFJ-1312. $9.95.

24/12 HOUR CLOCK/IO TIMER
MFJ-ll1& 7
$19.95 Ne:
Swltdl to 24 ~
hour UTC or \
12 hour torrnIl! '
Banery backup
maintains time during power outage. 10 umer
alerts every 9 minutes after reset. Red LED .6 Inch
digits, Synchronlzable with WNV. Alarm with
snooze function. Mlnule set, hour set switches .
Time set switch prevents mis-setting. PoWltl' out.
alarm on Indicators. Gray and tlfack catsnet. Sx2x
3 ioches. ltD VAC, 60 Hz.

1 KW OUMMY Lgf,~50$39.95
Tune up lilt, extend "
life of flnll., reduce I

CRM I RatedlKWCW ~ ; 111!1 ....."....1
1
.

or 2KW PEP lor 10 mi n- I _.~

utes. Hall rating lor 20 I ·...--,1
minutes. contlnucus at I
200 W CWo400 W PEP , -- < .
VSWR under 1.2 to 30 I J
MHz. 1.5 to 300 MHz
Oil contains no PCB. "=::::::: ....::..~
50 ohm non-inductive resistor. salety vent.
Carrying handle. 7V,x~ in.

DUAL TUNABLE SSB/CW/RTTY
FILTER MFJ-752' $99.95

lli~~ ~.:~ ~..OII

TO ORDER OR FOR YOUR NEAIIEST
DULlR, CAU TDU-fREE ....9

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

•

... .....
"." ";__ f

:·:; :~:: : ~~O

MFJ
MFJ ENTERPRISES, INC.

Box "94, MIUllllppl SIIII, MS 39762 L ...J

VHF SWR/WATTMETER
MFJ,,12 $29.95Low COlt

VHF SWR/
Wittmeter!
Read SWR
(t4 to 170 MHz)
and forward/
ref lected power
at 2 meters. Has 3D and 300 warts scales. Also
read relative field strength. 4x.2x3 in.

MFJ·422

$109.95
The bllt Of !/
I II CW worlds-
a deluxe MFJ Keyer in a compac nliguration
that uts right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustatlfe weight and lone,fronl panel
volume and speed controls (8-50 WPM), Buill ·
in cct-oasn memories, Speaker, scetcne. and
push button selection et seml-automauc/tuee
or automatic modes. Solid state keying . Bencher
paddle is fully adjustable: heavy steel base with
non·skid teet. Uses 9 V battery or tru VAC with
optional adapter. MFJ-t305. $995.

MFJ/BENCHER KEYER
COMBO

POLICE/FIRE/WEATHER
2 M HANOHELO CONVERTER
Turn your synlhllind SClnnlng $39.95
2 meter hlndheld Inlo I hoi Police/ ~ . MFJ
FlrI/Wellh,r bind sClnnerl -313
t44-t48 MHz hancneroe .~

receive Police/Fire on t54·
158 MHz with direct tre­
Quency readout. Hear
NOAA maritime coastal
plus more on t60-t64 MHz.
Converter mounts between
flandheld and rubber dUCky.
Fee(lthru ancws simultaneous
scanning of both 2 meters
and Pol ice/F ire bands. No
missed calls, Crys ta l controlieCI . Bypass/Off
switch allows transmining (up to 5 wans). Use
AAA battery . 2'A xl YIX1YI in. BNC connectors .

RTTY/ASCII/CW COMPUTER
INTERF;.;A;;.C..E~__~.....,
MFJ·1224 ,. _ • •. • • • _ _ .::-

$9995 .. ·~ _ · · · t · -- ' .. ~ ••• ·0 - . ' , , 0• ••

FrH MFJ RTTY/ASCU/CW softw.re on t.pe .nd
able for VIC·2D or C-64. Send and receive com­
puterized RTTY/ ASCI I/CW with nearly any per­
sonal computer (VIC-20, Apple, TRS,8OC , Atarl,
T1-99. Commodore 64, etc.). Use Kantronlcs or
most other RTTY/ CW software. Copies both mark
and soece. any shift (IndUlling 170. 425, 850 Hz)
and any speed j5-t OO WPM RTTY/ CW, lXl baud
ASCII). Sharp 8 pole active filter tor CW and t 70
Hz shift. Sends t70, 850 Hz shift. Normal/reverse
SWitCh el iminates retuning , AutomatiC noise limiter.
Kantronics compatible socket plus exclusive general
pu"p0s8 socket. 1lx1Yox6 in. t 2-15 VDC Dr t10 VAC
with adaPter , MFJ·t312, $9.95.

ORDER ANY PRODUCT fROM MFJ AND TRY Il·NO
OIUGATION.IF NOT DEUGHTED. RETURN WITH­
IN 3ID DAYS fOR PROMPT REFUND (LESSSHIPPING),
• 0111 year uncendltlDIIII guarantee . Made in USA.
• Add $400 each shipping/l\lndllng • CIU or wrItt
hi" tl'M CItIlog, IDYIr 100 products.

RX NOISEBRIDGE .. - . •
MlXlmfze ~-:O.i 0 :.~
your .nlenn. ~. ~" _. ,'. ~~-,

perform.nce! $59.9 MFJ·202B
Tells whether to shorten or lengthen antenna tor
minimum SWR. Measure resonant freQuency.
radiation resistance and reactance.
New FN tUrll : individually calibrated resistance
scale. expaooed capacitance range (t t 5O pf).
gunt-tn range extender fDr measurements be·
yond scale readings. HOD MHz. Comprehensive­
T1anual. Use 9 V battery. 2x4x4 in.

INOOOR TUNEO ACTIVE
, ,",PROVEO' ANTENNA

NEWhigher gain " Worid Grabber" finis
.....,th or exceeds reception
of !lUlslde long wlrnl Unique luned Active
Anlenna mi nimizes mrerecoe. improves select­
ivi ty, reduces noise outside luned band, even
functions as oreseiectcr with extemar antennas.
Covers 0.3-30 MHz.Tete
scoping antenna. Tune.
Band.Gain, On-off '
bypass controls.6x2x6 in.
Uses W banery,!}­
t8 VOC Dr uu VAC with
acame, MFJ-t312, $9.95. MFJ-1020A 579.95



-

""
'n Bmo (the capil al 01 MOfavia). lWOlur·

lher tadlO clubs, OK2KBR .nd OK2KFR,

"'ve been put into operalion on RTT'I'.
They use l eletype.."t RFT T·51 and our
T-l 00; COfWerIerS he ~ """at,ng to-
lI"ther ..,tn aclive f ' l t~. OK2BFS had
test /!Oj the 'nlel85 miCropt':: I tsQr .ys......
.nd found out tna t • I'NgI'l-frequency l oeid

l rom l he transm'll" , 250 watts.does not
maner. It cannot be said. _ , about

ZX-81, wllere JO W.ll. ...s obetluctive,

AMSAH)SCAR 10

The number o. oxec countries which
hallll appearOO ..hen operating A(). l OlB
has increased 10 102 (fOf l he lasl time
Ihanks 10 Ihe OXpechlion to San Marl·

00- T17A, T17C, T17Ul.
Excessive trespassing of recommend·

ed erp has been conti nuing further On. For
Ihese reason s. l o r e..mple, here In
Czechoslovakia RSGB bulletins broad·
caSI by GB2RS on A(). 10i8 with a pre­
scribl:!<:l erp cannot be understood . There­
fore. "crocodiles" us ua lly roar with the in­
tensity of 581

At present , 4 station. have been work·
ing ac.ively in the region 01 Easl Slovakia:
Ondre j OK3AU tro m KOSice. Sl ana
OK3ZFA from Popr.d., Y'klor OIOLW Itom

Radio act ivity by Cyprus . mateurs is

hoped to Increase duringlhe .ulumn and
..intertime. Quit e . few Hf beam. h.1Ill
been boughl, w,lh 3 Of 4 elements, .nd

toIs of )'OI.IfIlll""OPle gal thei' lioense$ r.
C<lfItly, so (t . m ....elthe 5~ call.ign is
going to be """'rd ragul.rty on the bandS.
Some ~601 s 'al\Ont, such as l hose 01
5Bo1IT, ~BoI~O, 5Bo1 MC, .nd 5~NG are
llIClulppe<l with RTT'I' l ac i" t .....nd 'IefY
$QOf'I 5Bo1CV will be ac.ive wilh SSTY w,tn
hiS t'IOn'Ie-bfew llICluipment.

Generally, during tile ~,me. lhe
activi ty was moslly on VHF .nd 20fT\, ..ilh
lhe occasional OXing 01 5Bo1JE on 40m
. nd BOrn. Ourlngthe winl er I hope to oper.
ale ITlOf1I on 4Om, BOrn, .nd 180m, SO tead­
ers may took lor me around 1.045 MHz,
1.063 MHz, 3.795 MHz , . nd 1.6M MHz, or
1.850 MHz usu.lly belween 21oo . nd 2200

",C.

CZECHOSLOVAKIA
Rudo/f Kat.ba (OK3KFO ARC)
Korrulltdeho 147718
955 0 1 TopoIc."y
CZechoslovekis

CRC, PO 90~ 68, 113 21 Pre'" 1.
Czechoslavaki., i. giving 1_ . ....ee
fOf flOfl-European countr,",

10G-0K- This d,pIoma is awarded IOf
conlacts wil h variouS OKiOL stations.
The contacts are vslid ,I Si.- J.nuary 1,
1954, Endortlements are gi.... 101' 200. 300,
4OO,5OO, .nd 1000 stat,ons. 5 IAC••nd l he
applica tion .hould be senllo CRe.

OK-55B-Thi. C'n be ga'ned fOf con­
tacts with OK stations d tlle nU'fT\tler of 25
points Is reached, irrespective Of Ille dal e.
FOI' contaclS In the bands o f 28, 21, . nd 14
MHz there Is one poi'll. For conlacts in the
bands of 1, 3.5, and 1.8 MHz Ihere are Iwo
points. 5 IRCs snd me s ppllc.tion should
be sent 10CRC.

Be care/ul! Ths following general cee­
d illons are valid for all the d iplomas
awardOO In Czecho!lovak l. : In esse the
contac ts are m.de In th e OK·OX Conre. t
lannually the ! BCond Sund.y In Novem·
ber). i l Is no t necessary 10 presenl OSl
cards, send only the appllc. lIon l ogelher
with a log f rom l he eonleel to CRe.

CYPRUS
Atl, Kaponldes 5B4JE

PO Bo" 1723
Limasso!
Cyprus

Summartime In Cyprus, as In every
country, Is holiday time. So most em.·
l eurS go on holiday either . broad Or In
lheir own country , For lhll rea$Oft, am.·
leur act ivlly was restriCl ed and not many
5Bo1 s were on l he Hf bands. However,
....ny 5Bo1s wtlfe h.mming, on the f'I'tO\/ll

enjoy;ng t t\e;r U!eflfllly·approved mobile Ii·
C<lfIsee Of trom lhei r holiday OTH• . The

' ine l emperate climate 01 C)'pftI. du"ng
tlle :wrnmer gj....,.. chance 'Of all 'rom tne
.....''''''r fraternit y to get loget_ out·
doors on picnics and olher "",lings.

The Nicosia group 1'Iad '_ soci.1 ecce­
,\Ont, a dance and d,...- ,n N iCOSi••nd.
bartlecw under the CyJ)I'u. pines on Troo­
dos mountain.~ eveory hem showed
his .bility and capac,ty In Nt,ng and
drinking. Hi!

The Umassot group "eo organiZed sn
excel lenl get-together in lhe wonder 'ul
surroundings 01 Pis_ ri Be.ch, where
the llIue sea, the be. ut ,f ul women. lhe
idyl lic scenery, the tas.y food, . nd esp&­
cl ally Ihe friendliness Of . 11 the hams and
members of Ihair tamilies mace tme a
100% success. Besides the lImaesol
group, on Ihis occasion were al so memo
bers of the Paphos group such as Sotos
5B4JX with his XYL Marla 5B4JZ and
daughter YL Flora 5B4OO, and ol her
friends snd guesl s 01 Ihs group.

The lImassoi group also oro.nlzed a
second social .....ent by h.ving dinner and
Ihen going mi dnigh t s wimmi ng i n
lI....HOI Bay, which was alSO -V suc·
cessfu l.

a group loeated in Araruams, est.bl lshed
• ON group called Grupe de ON da Regi.o
do$ lagos, which means ON grouP o. l he

lakes Region. The group spon$Of. lhe
CWRl Award, which .- .... t>een r.
(lUe$l ed by ar'ly' fOfeign ststion. The . ....d
1$ -V beaut lful-.nd tI>e secretary. Ay1·
Ion T. C&.mpos PV1A.ZG. I••n~lOUs ' 0
issue tlle " rat cert if icale 'Of an .maleur
outside Brazil. The CWRL A....d I....it·

. bIe to .11 'Icensed amat..... 'Of c0n­

f irmed conlacts witn; (AI 29 Braz,li . n 'II.·

1\Ont wt'IOse firsl .u/li" letl ers 'orm the
pI'I'."" ..Ar. .....ma-onde 0 sol paMa 0
In vemo" (Which means: Araru.m. ­
_e lhe sun spends lhe .. inter), . nd

l B) th' ee ONRL memDeis (any pre'" Of
sufllx~

Cont.cl s must hallll been made . fter
J.nuery 1, 1983, on any am.l"",r band. 0n­
ly Iwo-way CW contacts are .llo..ed. Send
GCR log 01 stations worl<.OO (e.II, date,
time, band, and report) and 10 IRCs for
m.lling e.penses to: CWRl Burea u, PO
Bo~ 91, 28970 Araruama, RJ, Braz il, The'e
srs no spec ial endorsemenre for tbe
CWRlAward.

SWL: Same rules.
ONRl members are PYle AFA , APS,

ASI , AlG, BIIY, cc.COA, OPG. OEA, OFF,
cos. OJY, OMX, OOV, DWH. OWM, EBK.
ECL ER, EWN , GO, MIZ, PA. PL ON , OP ,
RO, RW, TBW, TG. TO. TOZ, TZ. UZ, VEH.
YMY, WXU, and YT.

Most o. them are -V active.nd 100%
CSL A few ".....'lbeis changed their een­
.ign . utI, .es 01 3 letlers tot_letl..... So,
i f you he"".r'Iy' OSl 01 • ststlon not".....
tloned abow! but clearly _,nen on l he
OSl card., '"(;WRl Membef,w it ..itt be

good 'Of credit.

THE FIRST CWRl AWAR D

The stal e of R;o de Janeiro Is known
ar ound the wor ld fo r rne beautif ul
beachas it has along Its coaSI, Among

Ihem, Copacabana, Ipanema, and leblon ,
loeatOO In the cit y of R,o de Jsne;ro. ..a
Iha main ones. Many cities in the state ot
Rio de Janeiro have Ihei, own beaches.
.nd especially in lhe region callOO Big
lakes. ~ ca n lind parad;siae. 1 SPOIS
such as the beaches 01 Mariea . S'Quar.

..... C.bo f rio. and ....a...'a.....
The .....\l!tJfS ollllal region. headed by

BRAZIL
BenOIt Rr••m PYJ APS
PO Box 121 78Capacaban.
2OOfJ() Rio df! JaM"o, RJ
B,alil

CSl PROBLEMS IN VK2

Headlining the uncollected CSl prob­
lern (this time in YK2I, In line w'th '1'1 ....
tier Olvision.1 COuncil cecretce. lhe OSl
....n. ger of YK2 placed Ihe fo llow ing in

the Publie Notices section 01 the Syd~y

Momin'} Heraid on Saturday. June 16,
19841

WLA, (N.SW. Divis ion) O,S.L ac­
rsau. as from Ihe 31st Ju ly, 1984, and
regul arl y Ihereafter, all eards held at
lhe bureau, whelher for members or
non-members. and uncla;me<t for two

years, will be destroyed wm'out l ur '
Iner nolice belng g,ve<l .

Si'}ned: D. Pearson (M. na98f)
... n

T....t>a 2284, N.S.W.

Vtl.IlZ-W1lUS ISLAND

Willis '.Iand is active .ga,n wllh Andy
YK9lA. wtIo is on his third \tip there, t.k·
ing _ from Grallam YK9ZW at U>e ....,
01 June. I>Jwtot is (lpefational on most
bands, includ'ng si . metM$. A. usual , .11
OSLe fOf Willis Island oper. t,ons go toJll1
VK6YL ei lher direcl Of via the bureau,

Pl. _ '0 Loot<
Oueerlsl.nd (VK4) has a RTTY bfoad­

cast on 1.035 MHz at 1000 UTC Irom l he
Soul he.st leletype group, wit h thair weel<·
Iy news bullet in aach Monday night.

The lrequency segments end calling
lrequencles In Fig. 1 are recommendOO for
use on Ihe various amateur bands Au stra·
Ila·wide.

In 1963. Bitt YKBZWM, with otner RnY
enl huslasls. l ormed a g' oup cenee "The
TertltOfY Amaleur Radio Teleprinter Socl ·
ely." They transmll . wee+<ly broadcasl on
3.!>55 at 0915 UTC each Sunda y, Thi s
broadcast Is trsnsmiltOO by Mr. H, Atlders·
eon VK8HA. the Oarwln Rad,o Club's
president_

Ing these macI'llnes and adjusting them to
~.t5 baud. This group aleoconduc1' RTTY
WOfltS/'lOpS at the VIO WlA club ,_ to

help the "e"comer team 'he f i.- poin..
of ....'nl_nce on these fine teleprlnt....
~.I o t these machines he"" been

Mflt to other divisions, eo we can exper;1
.n upsurll'l 01 RTTY flom an VK in the-V

....r ' ut u.e.

NTERNATIONAL73

C.lling.... s.vmenl f.equency

' rom 1825-1835 1825
rom 3620-3640 "'"«)m 7040-7060 "50
30m 10140-10150 10140

20m 14070-14110 '«)90
Hm 18100-181 10 18100
'Om 21075-21125 ' >090
'3m 24920-24930 24920
,om 28050-28150 ,"""
om 52OflO.521oo ""'"

Fig, I .
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OUA 75TH ANN IVERSARY

1985 WIll De I very intern lil\il yea' lor
Doth VI( and _seas am al eu•• as some

01 the apecillllMtflts planned to celebral.
the WI"" . 7511'1 ye<1I' as a national amateu,­
,ad,o t>ody look 10 be glear Illn 'Of .11
Itlose concerned. E.ery div is ion or etete in
Austr alia II trying to do something lion, fj .

e.nt 10w' fl1S cetebrating th is most ape­
cI.t event For aumple, the VK3 division
hn a RTTV art conl est planned. among
other Ihlngs, wilh pr iles for origina l RTTV
plctu,es and further prizes for reproduc·
tlons of classic pelntings. Thi s centeet Is
open to all WIll. members.

There hn been a great upsurlj8 in AnY
in VK3 of lal e, due me,nly to what appears

10 De an unli mll ed supply 01 used Si&menS
100 telep"nter machines. most o f whien
life eomplete right down to the supply 01
papef , These m.chines are being sold at.
-V low cost-lhe a_all" price Deing
••ound AS50.00- As most 01 lhese .....
ch,,," h."" DeeI'1 CheCked .nd serviced
by • 'iOlunl_ group 01 local amal"",r.

c.lled ' 'The RTTY FI~ers Group." il rtlP'.
sents .n easy way fOf local amat~ to
gel ,fI'flloI¥ed in Ihis aspect 01 amaleur
.aldlO.

AUSTRALIA
J. E. Jo~ VK.3YJ
44 W..., 5'...,

AIrON 30 18
v;eloffll
A lii tra /,.

THE RnY fiXERS GROUP

Th,s Is a band 01 dedicated RnY oper.
alOfS ted by fred McConnell YIOBOU.

They ha"" Spenl countless I'IO' ''S seevtc-

Each month, 73 brings you
nemeeato news from around the
world. In this collection 01 re­
pons from our foreign oonespon­
dents, we present the la tes t
news in OX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribute
to your country'S column, write
to your country's correspondent
or to 73: Amateu r Radio's Tech­
nical Journal, Pine S tree t, Peter·
borough NH 03458, USA, Attn:
Perry Donham KW10.



pe(I,I lOn Of 12PFYI1D9 and 107UOB.
In Augual, il ..... posaible 10 ca.lch

IMILYN , IJ O NII OIl , IT llZ ROIl G 9,
IT9HlOII F9, 12 KAJIIG9, IP1GJ K, a nd
IMGWON.

The pho to shaWl Ihe linO$8 c.mp in
the IG9 grou p, ac ll.aled d uring AuguSI.

II has become • popular .port 10 do
some ham r.dio I.om.n isl.fld, afld il ill
be lhe ume . gaill xl year, iI you ant
an~ de1alla pIN , ile me, afld II you
p1a ll to come to lIa ty nexl SUmmel", I can
pul you III eootact ...lln acme ctee loca l
people. You ...ill l urel y enlo~ Ihe warm
soulhern peopie .

GREECE
MalIOI Oerlrada.is 5VlIW
So. 23051
A/hens 11210a_ _

By lhe lime you read Ihis , Itle Radio Am-

THE FIRST YL STATION FROM 3V8

From July 2110 Augual 8 lhe<e ...as a ll
operatlofl from TUfli I I. ...nn lhe callaigllS
3V8ZV afld J V8AI. OperalOfil -. Diet....
IN3FIZV afld A... his wile , IN3XAI.
They ha"" operaled from the ahaCk 01
3V8 PS, ll'>e O<1 ly st.lioo In Tunlsi., 01
whiCh Die te r is Ihe a SL manager ,

Angela is me first VL who h.. been ec­
1I.e Irom Tunis ia . nd lhere lOie h.. beell
much ' eq uesled OIllhe ..ir. They hall 6600
0S0a wilh l.a counlries worked . fld -r
p.- pr-apagation. You can OSl 10 lheir
hon'l8 adllfess. 1"hoe operatiOn haa .I.sady
.8C9i¥ad lhe OK Irom lhe ARRL (leak.

3V8PS h... been III TUllia ia a couple 01
yeafa .nd is very Icllve on . 11 bands,
ma inly sse, He works wllh an ICOM 120
and a 2.., lemenl beam, so his s lgn.1 is not
too Ilrong, bu t he has mallaged 10 gel 230
counlries iofld is .I .... ys looking 10<a.­
one. It"s wery ea. y to fifld him a t 1.213 kHz
1..lking to his manager. 1"hoe photo snows
Angela in lhe garden of lhe houM.

,I

ALSO, the rult!'$ of lhe ltali..n Isl.nds
A....rd h.... tIeeo ill 73. II la not an eaay
certiflcale, bul. couple US stallons have
m'llaged to 0"1 it. They are N3BGV Ifld
W1RFW lor Ihe momelll, bUI we are wail·
Ing 10< more .pplica tion. cons ide ring Ihat
thl. summer lhere has been much actl.l ly
Irom lhe isl,flds afld many conl..ClS nave
beeO'l made ...!lh Ws.

ISlANDS FOR VACATIO N

Ilaly Is aurrounded b~ lhe sea a fld, par'
ticularl y in lhe soulh, Ihere ere large .mI
.mall islamls. It has become a habll here
10 lake the ho lidays durlllg J uly Or Augus t
ami 10 go soulh. Many 01 Ihe people ...o rk_
ing III lhe big Induslrlal low na orlgina le
lrom the soufh afld lhey J....I go back 10
see the relati¥e9 a nd lhe b1 rthpl..C(l. The
OIhers go limply 10< the beauty of II'M
eeeets afld 01 lhe se<I, for II'M nice lood,
afld fOf lhe Iun I Sicily il on Il'M aame line
.a Algeria 0< T Ull lai a~ sa ...hen lhe b ig ,...­
lories close lo r 3 0< 4 weekI (all 01 t ham to­
gelher, un luck ily), million. of cars l ake
the speedw.ys to the SOU lh,

I rememt>ar • friend In Los A. es
s~ing me • I...llie j.m .fld Hiring II
......n A.nwrican inverlilofl. I .m SOfry 10
eay lhat here 'I has become '11 a ft. You
can apend hOur, I........ing at jual 10 mph
""'ile the . peed limit ia 90.

The di stance from Mi l. no to Sicily II
1000 mi les , more or less, and you have to
ere.. Ihe .ea and lhen ma ke a not her
shOrt trip illlafld a nd lhen take anolher
boIot II you Wlnl 10 081 10 one 01 ltle beau­
tilul Islands IUl"rounding Si<:lly. Bul ...­
you .rri.... you can really real, eniOY lhe
...ine ..fld lhe Illh, Hil, Ioolc lor girla, .fld
perl'laps spend aome lime ...IIn Itle •• ere.

This is becoming mo.-e afld mo.-e popu­
lar alnce lhe s tart 01 t he 1I.l la n Island
Aw ard, a nd lhls Summer il was pcestbre to
...o<k mo.-e Ihan 10 dillerllfll 1.lallds in lhe
dillerllfll ...a .

Cne 01 lhe operallons h.. been from
Ihe Tremlli group wilh the c .Uaign
I2OMKIlL1. He has activated all 5 isl ..nds
01 lhe group, .. each one la v..lid 10< tl'M!
....ard. The largesl 01 lhem ia San Doml­
Ilo-where • population of 10 becomea
1000 du ring summer.

Anolher good pre ll. was IA5DFS , du r­
ing July, the . ame period .a lhe mlnl -ex·

• r

ITALY

•

'"5econ4ary, TIlis band ia not a.ailable for
use ...,thlll the arM bounded by 53N OZE,
55 N OZE, 53N row, and 55N row,"

UK amateurs need to be good .1 geog.
raph ~ as wall aa &veryt hlng else!

Alllenn. bulls m.y also like 10 know
Ihal Ihe a<:hedule expl.i", Ihat fliP (eflee­
live .adlated pow&l') la used below 1 GHz
afld eu'll {ellec:liwI iaolropically radialed
power) .bl1ve 1 GHz. It adds (t>elillutly?)
lhat ai'll II 2-1 dB IIrNler 111Io11 erp.

I (IOfl'1 know """"her or not II" coincI­
dence, bul withill days 01 publIC.lIon of
Ihe Mw a<:hedule, lhe OTI agreed 10 sup­
ply Ihe RSGB wi lh sla llstics lelatlllg to
successful prosecu llons under lhe new
Telecommunica liooS Acl.

NASA .Slronaul Tony Englafld weORE
viSlled RSGB HQ reoently.fld oullined hi.
p1..na 10 rllpeal W5LFl'. eartiS< shull;'"
mission. I eo !'tOPe he has lnoughl of a
new w.y 10 illShlule.fld eonclUCI OS05. I
...role previOUSly of Ihe debacle on 2m
...hen a million lids tried aimullall8O\JS ly to
cause chaos (and large ly succeeded, I
mlghl .dd).

1"hoe RSGB has Just published an up-ta.
dale IiSI 01 OSL bureau sub-maloage<s,
""'Ich p<ompts me 10 ra/leel 00 lhe error!
pullll t1y Ihia dediCallad buncI'L 1"hoe RSGB
OSl burNU is lftle tc eu RSGB mernDef'S.
Oulgolng cards .. re senl 10 a aingle poInl
101 dialrlbution 10 over...as bure.u• . In­
comlllg cards, lhOugh, are hamlled by 110
less Ih.n 58 sub-mallagers, each 01...hom
dea la wllh' particular r.nge 01 c.lIa. FOf
example, my incoming c..rds, 'a 10< all
ca.ds III lhe range G4EAA 10 G4EZZ, .re
handled t1y G80P"- 1"hoe VOlume of mail
sucl'l work must """""ale, 10 eay nothIng
ollhe need 10< slOfage and !<Orting apace,
rBquirt!'$ • certain deodication not foufld
easily. I can well Imagine some of lhe bu­
reau SUb-mallagers apemling more lime
sort lllg OSL cal ls tnan conducling OS05.

Maf /o Amblosl 12MOP
lila 5'181»11',13
21029 ",ila lIO

ffo"
rTAUAN AWARDS

1"hoe rules 01 lhe Marco Polo A......d
a lready have been published III 73 a nd
""'" is lhe follow·up 01 the result. 01 North
American slat lons. The US leader is
WB3CQN ...llh 151 points, lollowed by
W,l,JHUP wilh 148 points afld W64UBO,
131 points, WTUlC, 129 poIot., afld N3KR,
81 polnfa.

Mlchalo . c a , alld Fa ro OKJ F H Iro m
p'8SOY. OKJAU Ileard, by mullS of A().
1018, another a lalloo from N_ zealafld. II
..... ZL1TFI. Ull lort una lely he did not ".
t.blleh a ny contacts thi s lime e ither.

GREAT BRITAIN
Jail Mayna rd G4EJA
10 C"urc"flalda
Widf>aa WAB ~F1P

Chas"ire
Ertglafld

THE UK SCENE

1"hoe majo< flthl/S 00 tl'>e UK amal ltUr
~ at Ihe time of wrilillg la Iha laslHl by
tha O~allmenl 01Trade and Industry (lha
UK r&g ula lOfy body) 01 ll'>e lie ... amateur II­
c...e schedule. The schedula lakas lhe
fOfm of an . n....~ to II'>e malll license and
del lnes lhe lIM.iled lechnica l conSlr.illl.
wilhlll wtlid'l lhe licenaee's alalion muat
be operated.

I have wrillen belo<e of lhe love of bu­
reaucr. cy III lhe UK establlahment, pernc­
ularly lhose pans involved ill Ihe inu.,
control, and l&gulallon 01 licenses rellllOO
10 radio broadcas ting ill IIny shape 01

101m. Those 01 you ...ho ltloughl lha l • '.
\'llled 19&4 lic:4Hlse schedula mighl be
couched In pl.ln English can .elum 10
)'OUI" df. wing boIords.~ of legali.tic
J"gon call ...1 easy!

I won"! bole you ...ilh e~ lenaive quota­
tlOIla from l he comple le .chedule {'epra.
ducillg It fully ...ould ta ke up all my col,
umn .pace), bul you may be Inte res led 10
koow 01 acme 01 l he restrlct iOlls placed
OIl UK .malltUra .
~ps lhe malll chaOO- lC«I. lnly in

I....., of ttle IIYfTIber of WOfdalls lhe adop­
1100 of the .","1Ied symbol, for cl .sses of

..,i»1oo sa delined by lhe InlemaliOllaI
T.leeommulllcaliO/ls UIlIon (ITU) ill Gene­
' a In 1982. No... we ha.e 10 ...rlle J 3E in lhe
log ...hen using al ng le-sl de band I,ans mia ·
.1000a, 0< F3C lo r some Iypes 01 facsimile
"anamln ioo. 1"hoe schedule adds 10 lhe
eooluslon by lIatlng lhe permilled types
01 f••namiaslon by frequency ~nd in aim­
P'- tem'lS lauch .s Morse, lelepho"~,

RTTY, 'nd ao 0Il~

TIll. same ch. ft lIa lS lhe MalalU. 01allQ.
ca lion" fOf eaCh band; III Ol he< ...ord., II
dellnes Ihe ba ai. under wh iCh each parHc­
ular band is a. a lla ble for usa by amaleura ,
ThoeN r. nge from almple deflllilions such
.. " P,Inl;l ry" and "SsconcI.ry" 10 '"Sec0n­
dary,~ muat Keepl inlf/l1erence from
ltle ISM .'Iocation ill thia ~fld," .fld

fhe OX~itionc,mp on Llnosa Island. AnlJ e ls IN3XA I In Tunis ia ,
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.t..... A.uoel-'lon of Gt..ee ...m De .t •
new~. So people~ would like 10
c;onlao;l RMG offici~l. "'III now hue 10
use lhe _.S, RAAG. 23-2". Ptatia EIef­
therl n . 10!> S3 AI"""•• Greece. The 01·
seee ...ill be 00 the Ihlld 11001. but al lhe
time 01 ...rillng I coo't kno... the ne '" phone
number •. l will pass them alonol n my nex t
c04umn. Keep in mind th aI you can a l...ay.
us-e lhe addless: RAAG. PO Box 3564, t02
10 At"""a. Greect', a. thil one i. not
<;flanging

When on the band you hea' I J " pleflx,
don l pani<: .nd s lart lookIng a t you.
oxce CoutItrif!.s list lor the new one. It is
Greece, .Irlght. and ttlls prellx Is Oiven on
s peci al occ.sions SUCtl as contests. cele­
brations , etc . By the ",ay. In the last WPX
contest s, some of my SV 'ellows parti c l.
pated, ilnd trom the fl" t resulls . ccordino
to CO oazine. il look s like Greece Is 0'>
Ing to I\a (lor the h"t lime in OUr .ma·
teu.- tlistory) • "" fV"ft IS tile top European
scorer. Tile staliOn is J..1JG (Of SV1JG. if
you hke~ YOU may reme<nbei Ch lf 110m my
ples.enllllon In tlliS column. tew motlU.s
ag<). He iIeOfed 1 ,661,~16 IX>inls, and IS
lhe ""alu.lion of the conles l logs stilt
oees on a t CO headqu arte". ...e don't
kno... tM l ln. 1IMUlls , bul I tla.e a s lrong
fee llno tha I Ihey will brlnO lO J ..1JG the
re...ard. CIIll ....s 10th in lhe slnllie-opef'
illor. all-o.nd U legory lISt year, a nd if he
Is not l)OIng 10 be the continenta l 1ea<Ser
lor IhiS ,..,r, I'm sule .... ",ill haW! some
s,mllar POS' liOn. AnY"" Y. I s llil I\a .. my
f1ngeB Cfouecl'

I ha... ...Iillflfl th is column for about.
year now .nd you tl."" prObably noticel'l
tM I I never menlloned anythinll a llOut
awa rds , Well, up to now (since . few ye."
ago) Greece Is not issuing a ny a wa rds at
a ll. There ha.e been soma in ttle past, bul
lor a verycompllcated reason ...hich is dil·
llcul1 10 expl.in in tt>ese II""'.they l\ave
Slopped lor maybe 6 yea" now. Anyw. y,
es this 1111 belongs to the past , ttle<e is II
biO e1lort lor some new ....ards wI1 i<:h ",III
slart 1I00in ttlis RMG's deild lind buried
ac tiwlly,

•
JAPAN

Roy IN.''e W9PON
Tomig.YII G'IInd-301, 2"9-5 Tom'gllYIl
S!t'bvyll ·Ku
To/I yo 15 7
Japan

EARTHQUAK E

Unlil no.... most o ilers by amateuN.dlo
oper.lor. 10 . ssist In disaslers in Ihis
country I\a .. been spurt>ed or mel ...,th
scoffs or outflghl ridlCul$. Aller .11. " &ma'

t~".re no! "p<ofess ionaIS" ilnd are not
.eally qual, lied, and II>ey might"""," gel in
the .... y .nd impede lhe prolessionals In
a ld lno the publ ic dUllng diSilSlers­
so th e .rgume nl we nt. Bul Is he m lad io In
Ihls country tlnai ly coming 01 age?

In lhe e.rly morn ing 01 September 14.
198-4,. de.I~-<leall ng earthqu . ke reg iste r.
Ing si . 00 ttle scal e strUCk.n .rea north 01
Tokyo (.pecific.lly, lhe wlll.ge 01 Ohla kl In
Nagano Prefecture). The tning to not.
here il lhat 00 September 181tl, lhe Asahi
.-.spal*", ...ith a Rilhonal circulation of
OW< 9.000.000 (I). ~ed on the si lua­
tion ",I I ~ • heildline Ihal a nnounced.
..... PooR EM ERGENCY CO MMUNICA­
TIONS . . . HAM RAOI O TOOK OVER !"
Ttlat Il ind 01 publicity c.n' t be boughl .t
any price ,

In recent years, ham IIdlo, long thoughl
by thl l/M'et.1 pobli<: 10 be lhe exc lus!ve
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domain of khooIbooys, haS t>een gr.dual·
Iy ga ining .ttflfllion and respect, mucI'> 01
lhal due to t.... JARL's singulill e fforts. Es­
pecially . fleetl... ha... t.en thl a rticles
re g ardi ng ..tellite communications.
...hictl seem to c. pl ufe lhe Imagination 01
I. ymen ""erywhere, But in J.pan thefe II
not a oreat amateur emergency network
like RACES . Ihat "'e ha.e In th e Unlled
Slates. P. rt of this Is due, 01 course, 10
.pattly on the part 01 tile .mateuH adlo
oommunlty, but moslly It i, d ue to igno­
ra.nee on I.... part of soc:iety II 10 just e x·
al;lIy ..........1 part amateur rildlo could pt.y.
And lhose ~ .re apathetic c.an·t be
bla med 8Ilher. As one Japanese tlam told
me. "No .-d 10 ...asle YOU' ellort Irylng
to ccrwmce Ihe tccat olliclals. We·...
tried, but they won·t listen," But lhls may
Ctla n lle no.... althoug'" gr.dua.lIy . no
doubt. as ITK)$t ch anges In this counlry
take l\all . n e lernl ly.

Anyway, leI's gel bacJ< 10 the Asa tll
Slory. The newspape<.eport e .pt.ins Il\al
lhe residents of lhe ...lIage of Ohtakl,
"*"ete lhe .eside<lCeS .r. SC-Iltered a t 1he
loot 01Ontaka Mountain, _e act ually.1I
" t ied logelhet" ,Ih lhe vllI.ge ollice by
...Ire-In Olher Ofds•• SOft 01 public ad-
d ress sys le m whe re the c ity OfIIci a Is
m.ke pub li c announcements trom time to
lime to Ihe 427 fa milies IIwlng mere. There
...a s . Iso '1'1 ordinar)/ telepl>or>e circui l.
Sut ........ Il>e quake tlll, It tllt "" Ih Such
lorce ilnd magn;tude lhal mosl of the poles

hokIing lhe ",ires _e ",Iher loppled or
tilled, ripping out the ...i.es lor the enhle
s~lem, Inc luding poo,ooer lines.

Nearby. 140 employees 01 me Forestry
Bureau "'ho ....-ork in lhe mounl airl$ ilnd
rorests In wa rlous scattered locations illl
escaped to salely, They Wefe the mil;n
and most e ffect l... re scue grou p. as m.ny
01 Ihem It. ....m..-a dIO <»er. lors. T.....y. of
cccrse, pl.yed. majOf role In guiding cili·
ZflflS 10 u le ly and SUmmonIng help.

OlJring t.... past 1_ years, Ohlak l vii·
lllge had t>een c;onsidetlng the install. toon
01 a.n emergency radio COfTlfTItlnic.al ions
system, bul tl.d nol yel accumul.led
enougtllunds in lhe will.ge budoet

Soon . lter the qu a ke hit . some 01 I ~e

...Ired communications were re. to reel, but
tnree days la te f some homes were st ili
...Ilhout communications of a ny kind.
There are some "0 ",ire les s stations
Ihroughoul the village includ ing mobile
sta liOns in the lire engines. Base stations
are located in the village euee . nd in •
PUbli<: l\all In lhe Ta kigoal'li .rea in the lar
west. Sut Takigoal'li couldn'1 use its Irans-
mitt.... c.c.use Ihey 8le not equi pped ittl
a generator-.nd the po-,oer lines ere
down th ere , too. Thafet ore , 120 people In
tnal area we re complele ly Iso la led trom
the outside wor ld

There ...as one active r.diO emergency
ci«:ult belween an adjacenl Ci ly o lfiCe In
the pleleclure a.nd Oht.kl, bu l It "'as lied
UP conllnuoully. t.,king lovarious depart·
ments .nd p re lectUI.1 o fllces, .nd
couldn'l leally gi"" much inlormation on
dilmage . reas and "'here help "'IS nee4­
ed. Hflfe II "'here ham rlldlO c.ame to tile
rescue.

The IOfes try e mplo yees, loc a led in sew·
e rai diUerent areas , communica ted wlltl
each other by h.m ra dio 00 UHF as soon
as il bec.me a pparent Ih.1 • de'laslill ' ng
ea rthqu.ke ..... in progr.... Some a t I"SI
tlied to gel to It'" dlMSt", a reas In thei.
"""icles, ......ieh are equipped ",Ilh l\am
figs• • nd made c;ontacl "" Ih othef hams in
Ohta ki, the hardesl hll area. It soon be­

c.ame apparenl ttlat """'i<:les would be o t
lillie or no use as t he qu . h tlild dam.ged
many ol lhe roads 10 ttle ex tent thaI the y
were no longer passable. As One observer
put iI, "Ttle road s were a ll cut up," So Ihey
ploceeded on loot 10 lhe tla n1esl tlll
a reas , repor1lng 00 lhe situation thlough

If'lei r tland-nelds as they ...a lked.
This mobility _ bled lhe warious lor·

_Iry groups 10 ...nvnon help .nd adwise
01 areas """"e lhere _ . high-velocity
I.ndslides in plogress. sudden s_ling 01
st rea ma and rl.....s. othef areaS to avoid,
safe ev.cualloo areas , areas Ih.1 were
not passab le , and dele,mlnlng the areas
..-he ra help was not needed . nd to recruil
help Irom those "ea.s and direcl those
people to places ll<I>efe immediale help
.... s needed. The l\am rigs 01theSe IOfesl·
ry people begme lhe main _gency
"""work. Some hams In lhe vill.ge re­
tra ined from tf.nsmitling, bu l c.arefully
noted lhe InlOfll\ltion lhey tlNrd a nd
passed II on to Ihe will.ge oll'ci.ls a nd
ol hers In charge 01 disasler rescoe oper·
allons. One imporlant link was a fores lry
s ta t ion loc,tion at midpoint Ihal acted as
rllia y bet...een points wfle,e sign.ls wflfe--Because 01 tile ellorts 01" .ese men and
tf'lei. ham ligs. many people _e .ble 10
escape to salely .nd many otl\ef"S *lll'e
pu lled Irom rubble . nd mud, ' esulting in
sawed lives. In spite of lhese comtnflfld.
. bIe ettcete. lWO weeks . l1 er lhe q uake hit
lhe loll was 8 dead . nd 21 missing, which
gives uS an idea ho... st rong and cestecc­
lI.e an eafthquake il was,

Depilrtlng hom the Asahi ne...spa per
report, my own commenls are Ihat l ...ould
hope lhat this Slory mighl encoullge ham
groups 10 once 'o-in resume tf'lei, efforts
10 lorm _geney groups. Each Field
O<Iy (in Japan it"s lhe lirst wreel<end In A....
gust) is .....1 ."ended by w.rious IlClQflf

groups .round lhe country. I wonder how
many people realize ttlat lhe real inlended
purpose 01 Field Da y Is to practica e"",,·
ge ncy commu nica tions?

It Is a sad commanta ry on uS hu ma n be­
Ings t hat it o llen ta kes wiolent awents such
.s lleattl 'nd deS lruction 10 open our e yes
lind heartS. II "'OUld ......,n be ..CI<.ler II. in
Spite 01 t""', _ did nothing.

NEW ZEALAND
D. J. (Oft,1Cn.pmlln ZL2VR
~59 Ket1ne(1y Road
N. pier
New Zeal.ntJ

A"'Y busy month a l Ihls Olli ! Whal
...iltl ...."..,end conlerences lor a Ilrsl aid
organlz.lIon Ih. 1 I a m conce.-t>ed ...Ittl, •
reunion 01 Old relire<! PO$I OIflce Mal l
Sac lion employees in Auck land . w"'efe I
...orked In the Mail seellon lor 30 years ,
. nd being Inal.lled as first principal of my
c ~ apl flf . I h••en't ~ad mu<:~ time to
resea rttl • Speclill topic lor lhe column.
Ilo we, ,,, , I I\a... borrowed a lew para·
gra.pl'ls 1<Om 0Uf !ol;ill amat_ magilol lne ,
BtNHn. that I thoughl might plO¥e 01 in­
Iflfesl 10 73 .ea<Sers.

elTs 'N' PIECES

AMSAT·UK was host recen lly 10 an ilm·
ateuf sa le lille pla nning meet ing a t Che l·
te nham. Eng l. nd . Represe nl.tlwes from
European . nd worldwide salellite gfOUPI
_e presenl, including G3YJO. W3GEY.
DJotZC, KA90, KE30 , HA5WH. W4PUJ ,
NK6K. VE1SATIV E6, G80QX. DK1 YQ,
ZS6BNT, lind Z1.1AOX. The group dIS'
cussed many lopics and technologies
pertaining 10 satellites, as .....1 as inlor·
million d issemination ilnd lund ralsino·
The lormallon 01 an "Amateu r Sateil ite
Service Council" was proposed to expe·
dlte the topic . discussed wittl representa ·
lion from all bon. fide a m. leur satellile
groups ...orld...Ide. Further delllIls of thl'

Council "';11 be lIfowlded """'" t.... <.trait
po-oposallS "'",,*,.

From I.... ..-tlng in Eng la nd , Ian
Z1.1AOX, VEISATIVE6. KA9O" nd OKnO
""",,I on 10 M'rDurg . Ger many lhNdqua.·
lors of AMSAT·Ol) fOf an inlensl... Con­
lt04l f1f Command tra ining session wl l ~

Ka rl Malnze r OJ4ZC. As a r&Sull 01 the
lra lnlng, I.n a nd Ihe Olhers are no", eu­
ltlorlzed to undert. ke lhe l ull ..nge 01iltti­
lude and cont.oI commands associ.ted
"';ttllhe long-term c;ont.of 01OSCAR 10. A
maJOf adw.ntage oI lhe it>Cfeased numbe<
01 command SI.lions is lhal lhe general
bNcon infOfmlltiOn c.an now be updated
..._Iy. bringing moo-e InlormatiOn fTlOfe
quiCkly to e.ge<ty.....a illng USflfS.

Sp«:iitl V1c/orl." Citiisigll_From ea rly
Novembef. Itle call VK3WI will be heard On
all ba nds in SS B, CW, a nd Rny. This ca ll
will be opera led by the Wi re less Ins titu te
01 Aust ra llil (\'i<:tori.n Division) to c0m­

memorate the l50th anni_Nry 01 the
State 01 Vi<:IOfIa. The call"';l1 be used fOf
• period 01 a.PP'Oximatllly .Ix months.
OSL to VK3WI, 4 t 2 BrUrl$wnet< Slreet, FItz·
roy. 3065, Auslra ll. , or wia the Surellu.

Cnanges in Va"ulltu - The V.nuatu P
and T Dep.rtment is to l ig~t.", up on li·
censlng procedures In the Repu blic a nd.
In addilion. carry Ou l st ifle r polici ng of
radio o peralions ...Ith in the Territory. The
YJ I prefl. ...itl be auocatec 10 nonresldenl
.nd SIlOff-lflfm bon. fide .maleurs 'OtI'>o
c.an prodUC$ dOCumefl1a<y evidence Irom
on. of the majof countries Il\at l\awe ama·
1_ status . Long-Ierm residents, includ­
ing ex palriates 00 Iong-Ierm employment.
....11 c;ontlnue to be allocated lwo-Ietler
e.lls ...ilh the YJ8 plellx. The YJ' cens will
cons lSI 01 three sulli xlel1ers In the series
YJ'AAA to YJIJ AAZ. Any milrlne mo bile
(... IMMI ca lis ...,11 be valid lor use only
with in Vanu alU walers

From ZK·'and_Vic lor ZK1CG hilS
been oper.llng on RTTY ...i1h gear kindly
donated by G,n JA1ACB. btlt unlortuna le­
Iy IS off RTTY lor, .....ile un lit,", acquires
• gr""," Of ame.- ICleen motlilor, lhen he
"';!I be back on lhe a Ir on RTTY .gain.

ViCIOf and h,s XYl., Ma rsh• . are Mine
Hmlls of Tlare Vill age Hol ida y CtlalelS
nea; the a lrpoft of Rarolonga and Awarua
to ...n. Included tn ttle ameniti e s Olfered by
Tla re Vill age Is the hire of tl.m radio to
.ny licensed operalOf. Wllte to VictOf
Ri_ . a t ao. 489, Rarotonga, II you desi,e
Inlormilt ion to obt. in • ZKl Ilceose for
use on il Rarotongan tloIlday, Take your
OWn 2-met", gear 10 ....-ork .... OSCAR.

TI>e lII. rc n 01 Timeo_1I Is &0 years s ince
the firSI cont.ct between .....1'1 O'Meara
2AC and C. Braggio CB8 in Argent ina on
Ma y 22, 1924. and Frank Ilflll ZL..AA's t...o­
wa~ contact wilh Ame rica n 6BCB on Sep­
lem ber 21, 102", a nd a lso his two-way con­
I.cl ",Ith Cecil Goyder 2GZ on Delol>e' 1e.
192"!

VHF ActIWi7y_6-<'neter al;llWity in th is
area l\as l lnally SlOwed dOwn 10 lhe e.·
pecled levellof a "minima" sunspot yea.
Only sporildlc,E, tropo• • nd meleQr-$Cat­
ler PfOIl8gatoon no ted. ...llh onty VII., Zl.
.nd FK6 being ....-orked consislenlly. The
VK2RSY beacon was copied In N.... PLym­
outh on saveral occasions du ring l ~e la t...
MilY to mld·July per iod wllh good slgnat
, lrengtM rang lno 'rom 5 l< 4 lhrough 10 5
l< 0 + 10 dB. glwlng a oood indlc.allon 01
.por.dlc-E propaGation between ZL and
VKon those oceasions. ZL OXon 2 met"'s
"'IS min'fnIIJ duflng this period. bu l a sur­
priSing amounl of t'oposphefi<: ductioJ>.
type 01 prOl)llgaliOn still 1001< place• • nd
could be motlilored by "'atching lhe 2m
beacons a nd FM repea le rs .

EKams - Ttle IlfSI 01 th e ne""s lyle ama·
leur eumln.tlons ment ione<! in a recent
column has come and gona: I,om loca l
comment in tl\I. area, the c.ndida les
seem happy ",ilh the formal, .nod to I ~ Is



CW AcnVlTY QROUP

In 197. , • group 0 ' Sc.ndlnavian radio
.maleu~ 'ormed Ihe Scandina vian CW
Act ivity Group, SCAG. Du,lng the ea , ly
leYenlles, there WIS a no ticeable ce­
c rease In ham ac tlvlly on Ihe low-Ireq ue n·
c y I ho rtwa ve bandl hele . Two possible
re..onl ware th e introduction 0 ' 2·meter
FM ,epealers and ttl<! new eeee-uee VHF
licenH . The lorming 01 SCAG _ as intand­
ed 10 gl...., new enthusiasm to the low­

l)and actlvily, especlaolly on CWo

Ree l I"-t In '.cl belonged to thl Royal
IOngdom o f Swaden! Now, In 196.s, this
problem has been HllIed and thl border
line has been redl'lwn 1_ Fig. I ~ Tl'Ie
amateuHldlO operatiOna I,om OJI, va lid
as a Hopa' ate DXec count,.,.. will ' ,om
now on be Irom I.... corrllCl .Ide oIlhI na·
lional border!

' ' '...ga H.ndling
Due to lhe ,eslrlctions put on lhe "-m

oper.torl In Region 1. _ I't&ve wary lew
POIiIIibjlitias In making our activit'tl$ see­
ognil8d t>y ''''' . ull>orili.. and the genera l
pul>lie. Most countr~ "-ve a lIale fTIO'

nopoIy lOt t" lecommun lCl1 ions . This has
made 'ending 0 ' radiograml bet ween
lhlrd parties th'OIJgh ham radio Impossi.
ble. HoweYer, SCAG s tarted nets 10' mee­
sage handl ing lor pract icing purpose.

In conlrasl to tne USA, we do nol rega rd
a nolhe r ha m o pa,alOt as • third pa rty
ThiS ma kes il possible lOt UI IO "la y meso
sage. to other ha m operator. In our nelS.
In • posSi ble emergency II i. Important
t"- t all Pl'rtlclpants in • nat ." lamillal
wit h the p,ocedures In ordoef 10 gat
..-sagea handled e lliciantly. If YO!.I ha W!
no practice, the riSk i, tNlt YO!.I mass it a ll
up . In thEI beginning soma nama hire ...ere
.f'"11 01 pafl lc ipahrig t>IoCauH they
thoul/'IlI it would not De lI¢(:epted tIy lhe
author't.... However, lhe 1~lng au­
tl>oritias in the Scandinavi.n countries
have I t.led tnat lhe w. y SCAG "-ndlas
mes.agas, fo' haml. belween h.ml, does
no t vlolalethe thi'd·party restriction In the
radiO regula tions , Un'o rtuna te ly. In Ihe
USA . ham opera to r no t cont acted crrect­
Iy I. rega rded as a th ild pa,ly. This ma kes
Illmpo.slbl" fo, us to up. nd our nets on
• broader bas i•.

1'00' times a year SCAG IlSue'. ne wa­
le ll• . The lIllltOt, Borge OZ2NU, has been
doing a good lob th rough the year• . The
new edilor now is Gunna, S M6AWA and
the pr.,ldent for the grOUQ IS HOIger
S M7GNF.

SCAG was started t>y soma deCliealllll
Swedish "-ma, a nd .mong lhole work ing
ha,d to gat the ac:l'vilias going were
Fra _ S M5TK, S""", S MIlX. .nd !<jai l
SMeCCE. Further on, soma Danish hams
got Interested and Eric OZ80 and R,cll
OZ!>RM ha... ewer the year. kept SCAG
growing In Oanma...... For soma raasons,
dillicult to pinpoi nt, lhe NOtweglan a nd
Flnnllh hams ha... net been hoolled by
Ihll SCAG Idea and on ly a lew LA a nd OH
ham. lie membe~ 01 the group.

SCAG actiVi ties Include Slralghl Key
Day twice. year with Inc' ....lng popularl.
ty, rsg-<:hew and slow'$P&8d nail, a nd
netl lor message h.andllng. From time to
lime the grOlJP a rranges OIher acllvilies
.nd i........ Varioul ......d. like Won.ed
SCAG A' N S . nd SCAG Rag-e- A.....d.
SCAG Na t M. nager, Rolf SM6NFF. Is Iry­
Ing 10 . t.rI • OX nat with the USA .nd
Canada on 1• .056 MHz al 1.s30 UTC s...........

Tl'Ie SCAG mo tto il 10 .uPPQf1 and .....
courage .mat.... radio lelagfaptly and to
won. lor good opera ling bellaviOt on the
ha m bands. The group celet>rated Itl 10th
annl ."r• • ,.,. In 198-f and _I I! conllnue Its
e llort. in bring ing mo'e hama closer
togel he r.

Meters
o
1---'=""----1

FINLAND

I
I

tn Ma rc h and Apl iithl, yaa r there looll
place success ive UHF com pa!lllons, "Ac·
tlvlty Day SP." In,pl red by PRAll., It
broughl togathe r 150 ra diO s ta tions on 144
MHz and 8 lIa tlon, on .32 MHz (In MafCh}
.nd 1.2 stal lons on 1« MHz, 8 stations
on .sJ2 MHz (In Aptil~ In the Ma,et> con­
test . s enior callgory. winne.. wife
SP6GZZ, SP6AZT. and SP200V a nd junior
calegory, SP3MFI, SP3MFJ, and S P3MlK
(o n ,.. MHzl. On . 32 MHz, seniOf ,
SP6A ZT, S P6GW N, SP9B GS. a n d
SP9EWO won. SP6MLK worked on .sJ2
MHz In the junior category.

In lhe April contell on 1« MHz, se<llor
calegory, winners ware SP6GZZ, SP3GCl,
. nd SP6AZT, While S P3 MFI, SP3M IE, a nd
SP3MFJ won In the Junior g rOlJp, On . 32
MHz, ee r uc e S P8 AZT, SP6GWN, and
SP6CIY won. As In the prevtcue monlh , en­
lyon" Junior was on .32 MHz, SP6MlIl:.
Alte, com pat ilionl, SP6GZZ h.d ,..2
poinlS and SP3MFI h.d 1271 polnlS In the
l«-MHz ca laoorY, . nd SP6AZT h.d 63
points In I .... .sJ2.MHz category,

SWEDEN
Rurno W.nda SM«;OP
f'reiav(lgen 10
S·156 ()() Ny/(varn
S weden

MARKET REEF OJ,
NOW IN FINLAND

For over 9(1 y...r•• Finnish lighthouse
has been lIa nd ing on the Swedish lide 01
the small <oelly liland called M'rket Reel ,
300 meters long and 100 matera wide, In
the Ba il ie Sea bet_ lhe S-..edisri main­
IlInd and ....I.nd '11.nd, Flnl. nd . lhe bor·
doer line _as drawn alter thEI peace lreaty
In 180ll when Swaden had 10 give up po$­

MIllon of Flnl. nd 10 Rulala. In 1875. FIn­
I.nd built. IIghlhouse on th l. reef, which
I't&ppaned to be placed on thEI Swedish
Pl'rt o llhe is l.nd.

Every 25 years nallonal border lines a rl
checked over. Not until the I. tes t c heell,
In 1981, was the dlscew",.,. made tha t
Flnl.nd was USing a part 0 ' Ihe Markel

, ....... ..
Fig. I .

~........................... .

- SWEDEN
_.........................................~ ...........

Serio us ' In.nclal dllf lcultles, partrcu­
la rly 0' poore ' cl ubs, brought ctecueetcn
on tne ploble m of a n rocreeee 0 ' membe, ·
Ship ,...,s .

The Deputy Ch.i ,man 0 ' the PRAA in
cha rge 01 tl cnh ic . 1 malters. Jlfzy
Nlewada SP7HF, died on Ap,11 26. 1984.

Ryszard ReIch SP. BBU resigned hi. o f.
lice 01 lhe Depuly Cha irman 01 PRAA
Headqusrt_ In cha'ge o f OtganillUon
affairs. Wiklor Chojnacki SP50U tool< the
office.

April 8-13. 1Iil84, thEI general conference
oI lhe l a t Region oI lARU1001< place In thEI
hotel Coal. Verde (SIcily). PI'oI . Dr. Eng.
And rzej Ziellnall l SP5LW, the Prasident of
PRAA, . nd An lSl. nl Prof. Dr. J . nuaz
KonopIl. SP5JC, the Mic rowave Ma nager
0 ' PRAA, ,e preS<lnlad Poland .t lhe ece­
'e,ence . Moreove r, Wolc iech Nietyksll
SP5FM. Vlca-PreSldent of tbe E.ecut lve
CommlUee 01 the 1.t Rag ion . M, Eng, He n­
,.,.k Cic hon S P9ZD, the P'es ident 01 the
wor1< lng g,OIJp In Ch.rll" 01 e lect romag­
ne tic COOT\9I til>lll ty,'nd M. Eng. KrTfUIol
SIOf'1'IClY'I$kl S P5HS, the Presldenl 01 the
work ing g'oup in charll" 01 amateu' radl~
loca tion, wara prn-ent. 100. Wojciacn
Nietyilsz.a oIlha 1.1 Region _ IS reelecled
lhe V~l(Ient .

list lor the Ml ilivac Instruments, Inc .,
model 778 dc muil imete,. I a lso need Ihe
. llac hl'lll'lflt th.t goal to thEI Pl'nel jack
marked Output. I w ill g'adly Pl'y ma iling
a nd/or coPying cae".

Vamon Jar-. WBIBVll
32 CIt Mouum Road
K~MEG4G43

I a m in desperata .-:I 01 • Ihop man­
usl tor a MotOfQla Mulli-XFl portaDIS' ..
peater. II i, POUltlIy an S P version of lha
LooI<OIJI ' IPNler . nd was manul, ct u'lIll
In 1973. I' ll pay.1I DOtta Incu"ed.

Derek W. Kelly
100 Sylv.n Court

Ale..ndri. VA 22304
(703~785·5227

K-.ln Nea l
Roula A., 80. 221A

Flippin AR 7~3-4

Robert Good NI FFF
613-4 SE Uth SL

Ilenyton KS M40I

AM HELP

I hlMld the ma nual , echemellc , and part l

dII te no adverH coml'lll'lflts ....ve tlNn
I'INrd. Time will lell, 11lOugl'I. especially
wI'Ien the rtlStllll COll'Ill (lUI , as tl't&t' , when
most oIlhe postmortems I,ke pl.ce.

OTC Silent Klly$ reporlllll Ihll monlh
are litonty Bunn Zl1JY, e~ ZL1HO ,,'Id
ZL2SU, on July 23, 198<1, agllll78, W, (Bill)
Crook ZL. LT a t Millon, Otago, anoth«
Iong-......ng amatflUr. and Anthony Blake
ZLl Aa, onJuly 18. 198<1, agllll ll yeara, All
thElH oId-limers had h.d ma ny yea~ 0 '
ac llve lervlee in the IInka 01 I m.tflU r
IIdlo In New Ze. l.nd.

I IIUl t th.l .11 'ea0811 e njoyed a very
ha ppy Ch rll tmu a nd that the comi ng
New Yea, will be prceoercu e. happy , and
bounlilul lor all. As I nave said be'ore, we
are In thEI midst 01OIJr sum"",r hell In thia
hemllphere, enjoying long sunny dlIys
and p1usanl lI'4nlngs-1 Irult YO!.I an In
the norlh are /'laving . reasonable holiday
petlod, too.

Ha ppy ~ Year 10 III 'rom us here
~down """"'" in ZL~and,

POLAND
J eny Sl ymclalr
78-200 Blaloga,d
Bucllra 213
Poland

DeOaters .lIending e1eeloral meeTings
laking pl.ce In clubs a nd Di,t rlc t Boatll,
01 PAAA rigflllully aweela tllllthe WOfl< 01
many nama_activis ts under hard condi­
tiOnS 01 marti,l la w_ Tl'Ie major'ty ot ........
bierl of Dillncl Boards _a ,eelacled
deIeogatOl 10 the Nat ional Congresl of
PAAA Ihat 1001< place at thEI end of 198<1,
Actusl members 01 Presidium and Head­

Quarterl 01 PRAA 1001< Pl' rt In e1eeloral
meeTlnga 10 ma k" noles 01 dltm,,,,,s lor
lhe State Radio Surveillance, lhe Mini" ,.,.
01 Cornmunlc. lIofl$, and PRAA 111,,11. Par·
tlc lpa nts 01 th" assembl ies brOU llhl lor.
ward II" t d,all' 01 Imp,ovltfTlenlS 0 ' an
Inad&quale Otga nlza tlon, a n accelellllon
01 Ihe leehnlcal Information tu rnoYe' ,
They dltcUU.ed a possibilily 01 giving
PoII.n nama aeeeee to the new .mateur
bends, 10, 18, and 24 MHz, and Gemandfld
lacililiet lor won.lng on anoth« QTH
wilhOut soeeJ.1 permi!$$ion. They wanlllll
to tall, for granted. ORZ in moIiOn at
lust on UHF.

I wou ld like to near ' rom anyone who
has converted a Cobra 1. 6 GTl to
l().meler SSB/AM. or a Cobra 21XlR to
l ().meter FM

I need _.1 Ilermr: pariS for an
HP«J8, an addr.. for lhe Jerrold Ant_
na COI"por-.UOtl, and service ma......l. fOf
an IBM model B lypawriler and. 3M moo.
el l.9 copier.

73 Magazine · January, 1985 91



,."

•

• -- .-------------- -----. --
I J.;;;;r;;;;;-

".100 " PU ll.- - -- - - , ,_. -.
I -• • - -• , --" -

•

•ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

TH E MOST AFFORDABLE
REPEATER

(AND GIVES THEM TO YOU AS STANDARD EQUIPM ENTI}

CAll OR WRITE FOR COMPLETE DETAilS ,

JUST LOOK AT THESE PRICES!
• SENSITIVITY SECOND TO NONE; TYPICALLY

0. 15 uV O N VHF, 0. 3 uV ON UHF.

• SELECTIVITY TH AT CANT BE BEATI BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER TH AN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R1 44, R220.
AND R4 S1 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES; FLUTTER­
PROOF saUELCH, AFC TO COMPENSATE FOR
OFF·FRED TRANSMITIERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY TU NE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PAl.

FEATURES:

Wlred/Te l1ed

$080

$980

Kit

$.80

$780

Band

10 M,6 M,2M,220

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System incl udes
DTMF & Autopatch modules above and new
TIming module to provide simplexautopatch
and reverse autooetcn. Complete patch
system only $200/kil. Gall orwrtte tcr cetans.

• COR -2 KIT With audio mixer, local speaker
amplifier,ta il & time-out timers. Only 538.

• COR-3 KIT as above, but with "courtesy
beec". Only 558.

• CWID KITS 158 bits, field programmable,
c lean audio, rugged TTL log ic. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
tcccbtonee", e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto­
patch. Only $90

• AlITOPATCH KITS. Provide repeater auto­
patch, reverse patch, phone line remote
control of repeater. secondary control via
repeater receiver. Many other features.
On ly $90. Requires DTMF Module.

• HEUCALRESONATOR FILTERS available
separately on pcb wzconnectces.

HRF-144 for 143- 150 MHz $38
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $48

ACCESSORIES

• T451 UHFFMEXCITER 2 t0 3 Walts on 45O
ham band or adjacent freq. Kit only $78.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSe. Power leve ls from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

TRANSMITTERS

• A16 RF TI OHT BOX Deep drawn alum. case
with tightcoveralld no seams. 7 xaxz inches.
Designed especially for repealers. 520.

• T51 VHF FM EXCITER for 10M, SM, 2M,
220 MHz or adjacent bands. 2 Watts contin­
uous, up to 2'fi W in termittent. $S8/ki t.

• R144/R220 FM RCVRS lor 2M or 220 MHz.
0.15uV sene : 8 pole xtal lilte r &ceramic filter
in H,helical resonator front enclfor exceptional
selectivity, more than -100 dB at ± 12 kHz,
best available today, Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $ 138.

• R451 FM RCVR Same but for uhf.Tuned line
front end. 0.3 uV sees. Kit OIlly $ 138.

• R76 FM RCVR for 10M, SM, 2M, 220, or
commercial ballds. As above, but w/o AFCor
net. res. Kit s only $1 18.
Also avail w/4 pole filter, only S98/kit.

• R1 1OVHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

• R11().259 SPACE SHUTTLE RECEIVER,
kit only $98.

RI44 Shown

HIGH-PERFORMANCE
RECEIVER MODULES



NEW lOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
14 4-1 46
145- 148
eo-..

144- 144,4
220-222·
220-224

so-..
14 4· 148
26·3<')

26-30 43 2-434
26-30 435-431
50-54 432-438
81 .25 439.25

144-148 43 2-436·

·Add $20 for 2M input

Exc iter
Input Range

ee-ec
28-29
ee-eo

21·21 4
26-30
so-se

14 4· '46
50·54

'44, 146

For UHF,
Model XV4
Kit 599
Wired 5169

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

DlIII I n]I\T11I , 1
• ,

I " '..
I , ' I I•

I ' I I I ,..
• ,.... ., ... -.,. • ,.. ,.... ~o .... ..•• -••-,

1. Largest selection of vhf and uhf kits
in the world.

2. Exceptional QlJ8lity and low pM;eS due
to large volume.

3. Fsst delivery.mostkifS sllipperlsame day.

4 . Complete, profeSSional instruction
manuals.

5. Prompr lactory serviCe SV8il8ble and
free phone consultsrion.

6. In business 21 yea'S.

7. Sell more repeater modules /han a ll
other mlrs. and have fOT years. can give
quality lea/ures lor much lower cost

LOOK AT THESE
ATTRACTIVE CURVES!

VHF & UHF L1NEAA AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
several models, kifs 'rom $78.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

For SSB, CWo ATV, FM, etc. Why pay big
bucks for a mulfi mode rig for each band? Can
be linked wi th receive converters rortransceive.
2 Watts o utput vhf. 1 Watt uhf.

7~'"

7~'"
144·148

"',.
6 1.25

Receiver
Output
144·148
28·30

14 4·148
28·30
26·30

21·2]4
26·30
50·54
26·30

144·146
144·148
so-..
7~'"

--
......-

.".,..
435-431
4 32"'36
4 32"'3 8
439 25

Antenna
Input Range

28·32
eo-..
so-..

144·148
145 ·141

144·1444
14 6-146
14 4· \ 46
220-222
220-224
222·226
220-224
222-224

-~.

-

...
~.

.". ,
i!). r.

Models 10 cover every practical rf & if range 10
li sten to SSB, FM, ATV, etc. NF = 2 dB or less.

FM-5 PC Board Kit - ONLY $178
complete with control s, heataink, etc .

10 Watts, 5 Channels, for 2M or 220 MHz..

VHF MODELS

Kit with Case $49
less Case $39
Wired $69

SCANNER CONVERTERS Copy 72-76, 135­
144. 2400270.400-420, or806-894 MHz bandS
on any scanner. Wired/tested Only $88.

UHF MODELS

Kit with Case $59
Less Case $49
Wired $75

Cabinet Kit , COhlplele
with speaker, knobs,
connectors, hardware.
Only $60.

~
$49
$49
$59
$69
$ 79

Hamtronics Breaks
the Price Barrier!

*No Needto Pay S80to S1 2 5
tor . GaAs FET Pre amp.

Tuning Range

143-150 MHz
213-233 MHz
420-450 MHz
1500174MHz
450-470 MHz

..

MODEL TUNES RANGE PRICE

LNG-28 26-30 MH, $49
LNG·50 46·56 MH, $49
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz $49
LNG-432 400-470 MHz $49
LNG-40 3<>46 MH, $64
LNG-1eo 150-172 MHz $64

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact Iraq. band needed. Gain 16-20 dB. NF =
2 dB arless.VHF un its available 27 t0300 MHz.
UHF units avai lable 300 to 650 MHz.

• P30K. VHF Kit less case
• P30W, VHF Wired!Tested
• P432K. UHF Kit less case
• P432W, UHF WiredJTested

FEATURES:
_Very Low Noise: 0.7 dB VHF, 0.8 dB UHF
• High Gain: 18 to 28 dB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• Latest Dual-gateGaAs FET, steore Over Wide

Range of Conditions
• Rugged, Diode-protected Transistors
• Easy to Tune
• Ope rates on Standard 12 to 14 voc Supply
• Can be Tower Mounted

Our lab has developed a new line 0' low-no ise
receiver preamps with helical resonator filters
bu ill in. Thecombinationof a low noise amplifier
and the sharp select ivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-ba nd inter­
ference in critical applications. see selectivity
curves at right. Gain = approx, 12 dB.

ECONOMY PREAMPS

Model

HRA-144
HRA-220
HRA-432
HRA-( 1
HAA-( 1
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SMART PATCH
Is AU You Need
To Automatically
Patch You.. Base
Station To You..
Phone Line .
U..... SMART PATCH for:

WARRANTY?
YES. 180 days of ",'am
Iy prolt'Clion .. You silll
can't go ",'rong.
An FCC type acrep
coupler i.. available
SMART PATCH .

Placing a call is simple.
Send your (lCCl'SS rode
from your mobill' texem ­
pie: ' 73). Thio; b rings up
the Pa tc h a nd you \Io'ill
hear didl 10 0 1' transmlned
lrom yo ur base stenon.
Since SMART PATCH is
cht"Cking about o nce per
second 10 see il you want
10 did!. all you haw to do
ifo k"'Y your transmitter,
then dtal the phone num­
ber. You wlll now hear
rill.' p hone ring and some­
one a nswer, Since the en­
hanced comrol foyslem of
SMART PATCH is con­
folanl ly ch{'(.·k ing 10 we if
you wish 10 la lk. you nf't'd
tu s imply kt>y yoor trans­
m uter and then ta lk .
That's righ l. you !>imply
key your transmitter 10

interrupt Ihe phorw line .
The ba se sta tion auto­
ml'llically stops transmit­
ting efter you kt'l/ you.
mic. SMART PATCH doe'!
nor require a ny spE'Cia l
Ion.. I'qu ipm..nt 10 cen tro
your base .. tenon. II sa m
ples wry hi gh Ireqlll'n~

noiw present OIl you
u.'CE'n.'('rs di'iCriminalor 11

dele rmine if a mobil.. i:
present. No words or foYlla
bles a re ever lost.

• Mobile (o r remote bas
to phone linl' via Si mpl.
base. (Sl't' lig 1. )

• Mobil", In Mobile vid i
terconnected base sl
lionfo to." extended rall!l
(_ fig. 2 .)

• Telephone line 10 mob
(or remote base)..

• SMART PATCH o~

S IMPlEX BASE S1
liON EQUIPJl.IENT. l
yo ur ordindry ba.... s
lion. SMART PAT<
do..s lh is with out Int
It' ring wit h th e nom
ow of yom radio .

How To Use
SMART PATCH

---

----
--
--

,

II --.'
-- ---- \

1 ..
L... ·ll~•-. ----

"

-III
,,-~,

-- .

What To
Look For In A
Phone Patch
Tht' bl'sl ,",,'dY 10 dKidt'
,",,'hdl palch i~ right lor you
ifo 10 first dl>cide ....ha t a
parch should do . A parch
should:

• Givt' com plE'lE' con trol 10

IhE' mobil... a llo....ing full
break in OJl'Pration.

• Nol int..rft>re with the
norlllal op..ration 01 your
base stauon. It should
nol require you to con­
nect and diM'Ullnect cab.
In (or flip ~'witches!l

""'vry tillll' you wtsh 10

use your radio <IS (I ncr­

m a l base ste tien.

• Not depend un volume or
squelch Wttingfo of your
radio. It should ,",,'OriI. the
same "'g<l rdl~ 01 what
you do with th""" con­
truls .

• You should be a ble to
hear your base fotation
speaker ,""ith the pdtch
installed . Remember, you
have a base station be­
cause there a r.. mobiles .
ONE OF THEM MIGHT
NEED HElP.

• ThE' patch fohOllld have
standard fealUres .111

no exira cost , These
should incl ude program­
mable lo ll resmct (d ip
w.itch(>§l. lone or rotary
dialing . programmable
p arc h and a cTivily
umers, a nd front panel
indica tors of cha nnel a nd
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .
• Wilhout an expensive

repeater .
• Using any FM lIdnc"i,...r

dS it hdw ~lali<m.

• The seer..1 ts d SI~tPLl:.x

dUIOPdICh , 11l(' SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To instdll SMART PATCH ,
connec t the mulncolored
computer s tyle ribbtKIcable
10 m ic audio, r..ceivl'r
d iscrirnin" lor, PTT, and
power, A modular phone
cord is pro,idvd for con­
»ecuon 10 your phon" SV'"
Il'm. Sound s impll'? ...
IT IS!

Communications Electronics Specialties, Inc.
P.O . Box 2930. \I,'illler Park, Florida 32790
Tl'I.-phone: (3051 645-04 74 O r CAD 100.& e e (800)327·9956



You won't find a 45-watt. 2-meter
FM mobile rig that's bu ilt smaller than
the Yaesu FT~mRH .

Nor will you find adual-band FM
mobile that offers the crossband
full-duplex capabil ity found in the
25~watt Yaesu FT~2AX)RH .

It shouldn't be surprising,We've
been coming up with a lot of inno­
vative concepts lately

The FT~2!DRH measures just
2 x 6 x 7 inches, Conveniently fitting
its high-power punch into many
small spaces of your car. Places where
other 45-watt mobiles just won't fit.

The FT-2J(X)RH is small too.
Smaller than other dual-banders. But
with one big difference: a "DUP"
button. Push it and you're operating
fu ll duplex. 2 meters on oneVFO.
440 MHz on the other. Each at 25
watts. So you can simultaneously

transmit and receive in true tele­
phone sty le.

Once installed. you'll find the
FT-LDRH and the FT-=RH equally
simple to operate. Just tum the rig
on, dial up a frequency. select offset or
duplex split and you're on the air.

Each rig gives you 10 memories
for storing your favorite frequencies.
Dual VFO capab ility A clean, unclut­
tered LCD display for easy readout.
Push-button jumps through the band
in 1MHz steps. Band scanning wi th
programmable upper and lower limits.
And priority channel operation.

You don't even have to take your
eyes off the road to determine your
operating frequency and memory
channel. An optional voice synthesizer
announces them both at the push
of a button on the microphone. The
FT-2J(X)RH announces both your

2-meter and 440 MHz operating
frequencies,

A lso, tone encode and encode!
decode capability is programmable
from the front panel, using an optional
plug-in board.

So when you need a lot of power
in a compact mobile rad io, discover
Yaesu'sFT-LDRH and FT-=RH.
There's nothing else like them on
the road.

::su
Yaesu Electronics Corporation
6851WalthallWay, Paramount, CA 90723
(213) 633-4007

Yaesu Cincinnati Service Center
9070 Gold Park Drive. Hamilton. OH 45011
(513) 874- 3100
Prices and specifications subject to change
without notice.
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PdC c n

TH 21ATi41AT
Specillca!,ons and p"ees are sUbJ( I 10

c/lilnge ",jf""u nOl ell 01 obll11"VO'

tandard versions.

n
He y

More Information available from
authorized dealers of Trio
Kenwood Commcnicaticns.
111 1 West Walnut Street,
Compton, CA 90220.......

Optional acces sories :
• HMC • 'lead .J with VO
• SMC-30 spe kel m reo
• PB -21 -Co 180 mAH
• DC-21 DC power uppl~

• 8T-2 battery case
• EB~2 externa C I anqane e

atka me battery ca e
• SC-8 soft case for TH 21A 41A
• SC-BT soft case or

TH-21AT/41AT
• TU-6 programmab e sub-ton

unit
• AJ-3 thread-lac to BNC female

adapter

See your authorized Kenw uO
dealer and take home a pock
full of 2 m or 70 rn perform­
ance today!

Kenwood's advanced electronic
technology tmnqs you a new
standard In pocket/handheld
transceivers! The TH-21ATl41AT
features a hIgh Impact molded
case and IS oesmneo to deliver
convenient, reliable performance
In a package so small, It will slip
Into your shirt pocket! It measures
only 57 12.24) W x 120 14.72) H
x 28 (U) 0 mm (Inch) and only
weiqns 260 9 (0.57 Ib) with bat­
teries. In typical Kenwood fashion
these uanscevers provide supenor
transmit and receive performance.

Both the 2 meter and 70 em
ersrons deliver one watt RF
utput on HI power and 150 mW
w, for really extended battery

re! Functional deston Includes
nrcc digit thumb wneet SWitch for

easy Irequervv selection along
wi th a bu t Ir C, kHz UP-Shift
SWitch and re~eater offset SWitch,
(+600 kHz or simplex, 2m
version and ±5 MHz or simplex
70 ern versroru

Both the 2 meter ano 70 cm
pocket/handheld nanscevcrs
are available in standard or 16 "key
autopatch OTMF encoder versions.
Kenwood thread-lac antenna
connector IS also provided.

Pocket-size performers!
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