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45 waUs I green LED
readout I compact size I
tcucntcne ' sconning
microphone I 2"H x 5'h''W x
8%"0 I 2 VFO's / 5 memories
make the IC·25H the besl 2
meter mobile value on the
market.

LOll; , ~ t-
tMw Green LED. Easier to

read in bright SUnlight. and not
g laring ct nighl, the 1C-25A's
new reodout provides good
visibility under a ll conditions

Dual YFO'• . Dual VFO's g ive
an extra stceec frequency for

1e-25H
2 Mel.r Mobile
45 Wafts

scanning (memory scan scans 5
m emories plus 2 VFD's) a nd
each VFO has a d ifferent luning
rate fo r easy QSY.

5 Memories. Instant access
to most frequenc ies: vto A
informa tion is t ransferred to the
selected memory by p ushing the
write button.

Prioftty Channel. Any
merT'lOfY channel may be
monttoreo lor octMty on a
sample basis. every 5 seconds.
withOut disruption of a QSO
conducted on a VfO frequency,

HM14 Microphone. Smaller
and lighter ... the HM14
micrQphone ceoooes a 16
button tcccnto-e - pod as wel l
as up and down scan buttons.
adding easy frequency control
Of the radio and repeater
access tones,

1e-25A
25 watt, I 2 mele,.

The 1C-25A is a very
corcoct 2 meter FM
mobile. Only Z"H x 5'Ii~
x rD. the 1C-25A features
o green LED readout whiCh
is visible in any lighting
ccocntco. 0 tcccnro-e- I

Scanning. PuShing the SIS
button initiates the scan
circuitry. With the mode switch
in a memory position the unit
will scon 011 5 memories plus the

scanning mcrocoo-e ond 25
watts of output.

These standard tectoes
have mode the 1C-25'\ the
most coccio 2 meter
mobile on the market

2 VFO frequenc ies. With the
mode switch in 0 VFO position.
the unit will scan the entire
bond or the portion of the band
defined by memories 1 and 2,

.--- ---...,' I
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8·3016 REG.$nU5
SALE $199.95

B.1016 REG, $27i,9S

SALE $249.95
B.108 REG. $17i,9S

SALE 5159.95
B·235 REG. $M 9S
SALE $79.95

Buy a T5 4305 for

$899.95
and select your free

package from among the
following three groups:

I) MB-430. FM-430. YK·88A
$119,85 value.

or 2) MB-430. MC-42S.
YK-88-SN. $112.85 value.

or 3) Ham Radio Outlet
$90 CASH REBATE.

NEWI
FT·980

BIG VALUE
COMBINATIONS

T5-430S

BURLINGAME. CAo 94010
m Howard Ave" (415) 342·5757
5 "1,1.. l OU111 On 101 hom S,F " " POrl

,.,_. . ,. '- ,........~ · ;r:·~ ~ ;:~;
• •! l • •• _

FT·208R 'Vil )1&§ @l1J) FT-708R

'v CALL FOR LOW
PRICES ON HAND·HELDS

and.II YAESU ITEMS.

$i399PR,cE
INCLUDES: FREE

PS·35 POWER SUPPLY
(Mounts internaRy)

REG. $160 VALUE---=---------

2m and
70cmina

single
package!

Buy a TW 4000A for

$599.95
and select two of the following

items absolutely free!
1) V5-1 Voice Synthesizer.

$39.95 value.

2) TU-4C sub-audible
tone generator. 539.95 va lue.

3) MA-4000 Duo-band
Mobile Antenna. $44.95 value.

P:~~~800854-6046
9:30AM to 5:30PM PACIFIC TIME.

OVER-THE-COUNTER, lOAM 10 5:30PM,
MONDAY THROUGH SATURDAY

CAL!~ORNIA CUSTOMfRS PLfA Sf PHONf OR VISI T LlSTfD STDllfS

ANAHEIM, CA 92801
2620 W La Palma,

(714\761 ·3033(213) 860-2040
~I....." O'. ....f '.nd & ~ nOIl S~.~ F..,m

FREE SHIPMENT c~':J,~~'i.·:':/S A
ONUClST ITEMSTHAT CAN BESHlPP£OuPS~

THERE ARE Se-.E ExCEPT1ClNS'" "lPH4. TRl-ExAHf) 1UM

PRICESAIlE F08 CAlF
EIl:CEPT FOl'I CEIIlT.....

'X .,.,ATIOl\fS
~ ......

KLM
KT-34A

SALE $299

KT·34XA
SALE S459

KENWOOD
TS·930S TW·4000A

FM "Dual Bander"

NEW!!
t i) IICOM!

le-7Si

with Antenna Tuner
Plus

3 Free Bonus Hems
1) SP-930 Speaker.

2) MC-60A microphone.

3) YK-88C-l filler.

REG. $2029 VALUE

$1799
A $230 SAVING

PLUS FREE SHIPMENT UPS (Sur face) ALL COMBOS

OAKLAND, CA 94609 SAN DIEGO. CA 92123 VAN NUYS. CA 91401
2811 Telegraph Ave , 14151 451·5757 5375KearnyVllla Road(619lS60-4900 6265 Sepulveda Blvd " (213) 988-2212
HW~ .. . Cl<:Mnlo*n La" " 711\ oll., amp H..-y 163 & CIa"emont 6 1'fll San~ Fwv al VidO<v 6tvll ,

OV' • ............::I • ....-._OO._NOl . _ . ....- _A • """"'•• DX fDOt: • II' .OOO ,H<) • E'M"': •• • r :JO!OCTI ' __ • """ . """-OYAR • ...,;I1 . """".v T1 • • l DOt+ • • ..e:t<E T.e • _AD ' a , .. _TU:" •~ • +CCJM ~ _ • _-oNe. ra-oo TEC . -'-'00 ' >OXOM
-.m'E~ .e"" KJO!<.<;DE .~.c..mI.~ ""-.xx> ' ..... . ..-,. .\.UIII.IIIO • ....-z IeCAO-<DO vAE:1U _

/'r,c•• 'P'K,ICM_' cHoIC'oQI_S .~o,.cr fOC~ ...__• c.o, ...-. pINt. MI~ ._. f"

W·51
SALE $799

W·36
CAI.I. FO R PRICE

LM·470D
CAL&. ' OR PRICE
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Actua l Size 3".3"· Shown Assemb led

APPLlCATIONS: C.II-up Iyll.m • Repule. o. commer
cial cont.ol•• Elc. limited only to your ImaOillnatlon •

Manuscripts

Editorial Offices:

INFO

Circulation Offices:

Elm St,eet
Peterborough NH 03458

Phone: 603-924·7138

Advertising Offices:

Pine Streel
Peterborough NH 03458

Phone: 603-924·9471

Cont ributions in the form 01 manu·
scripts wim drawings and/or pholo
IIrsphs are welcome and "' ill be eon
s idered l or possible publicabon. We
can assume no responsibility 10' loss
or damage to any material. Please
enc lose a stamped, self -add.essed
envelope wit h each submission. Pa~

meI11 10' Ihe use 01 any unso lici ted
material "'i ll be made upon accep
tance. All cont ributions Should be di
rected to the 73 editorial offices.
" Ho ", to Write 10' 7:1' guidelines are
a_allab le upon request

r$15DTMF DECODER
The LJM2RK decod.r kll con.e.IO you••ecei.e. in lo •
'pecl.1 r""el.e. or conl.ol. When. u•••·..I""t.d tim.'
lone combinallon I•••cei.ed, lh. outpul p.ovldea a reley
control 10••cll ••lInglpeeke.. o. oth•• de.lc...

INPUT: Audio ' .om I..nlce/.e., .canna•. etC.
OUTPUT: SPST (N.D .) .ele~.

fEATURES: Single o. du.1 tonel edjulleble o.e.the 16
dlllil Touch Tone ..nlle· Adju.teble ...pOnl' lim.·
Relay output . Manual or auto re..l. Slnllle tone ON
I.tchlnll wllh dmerenllingle tone rel.t OFF. Ope••t"
on 12VDC • Inte<tacing 01 multiple boardl lor mUIll-dillll
.equentlel acll.atlon end .eael.

$15

1984
CALLBOOKS

-------

,
•
•

-~"
~-

'ii1- ~,~\,,,q~

THE METHENY CORPORATION
204 Sunrile Driv. Madilon IN 47250

lJM2RK decoder klllncludn.1I component. .el.y, .nd
P.C. Bo..d.. . . $15 plul $1.50 Ihlpplng.

LJM2RC . nclo. u te kit Includel molded ca.., .peek.r,
input C.bl. " , .$5 plu. $1.50 ahipplng.

For inl ormetion .nd 10 order "'rite:

Elm Street
Peterborough NH 03458

Phone 603-924-9471

W'ite to 73, Subscription Department.
PO Box 931 , Fa,mingdale NY 11737
FOf .ene"'aIS and changes 01 ecorees.
include Ihe add.ess label Irom your
most recent issue 01 73, For gI ll sub
sc,iptions, inc lude you' name and ad
d,ess as ",ell as those 01 gill rec
pients

Subscription
problem or
question:

In the Unll ed States and Possess ions:
One Year 112 Issues) $25.00
T",o Years (24 issuesl $38,00
Three veaes (36 issues) $53,00

Canada and M".ico- $27.97/1 year
only . U.S. l unds. Foreign surface
mal l-$44,9711 yeal on ly. U.S. funds
d'a",n on U.S, bank, Fo,eign ai,
mail-please inqui.e

To subscribe,
renew or change

an address:

Elsewhere:

Subscription Rates

TI 99
TRS-80C
VIC-20

Apple
Atari
Commodore 64

The Interface by Kantronics

for:

Announcing also, Amtorsoft for
the C-64, VIC·20. and Apple.

The Computer Specialty Slorelnc.

428 Central Ave. Johnstown, PA 15905

AN AUTHORIZED KANTRONICS DEALER

DU.S. Callbaok $19 .95 $3.05 $23.00

o Forelll" ceuec ck 18.95 3.05 22.00

Order both books et the same time for
$41.95 Including shipping within the USA.

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. illinois resIdents add 5% sales tax.

Known throughout the world for accuracy,
the 1984 Callbooks are a better value than
ever before. The U.S. caueoc« contains
over 430,000 listIngs; the Foreign Callbook
has over 400,000. More than 75,000 changes
have been made In each edltron since last
year. Special features Include call changes,
SIlent Keys, census of amateur licenses,
world-wide QSL bureaus, International
postal rates , prefixes of the world, and much
more. You can't beat this value! Order your
1984 Call books now for earliest delivery,

E.lch Shill~jng TaIIl

Order today!
NEW 1984
RADIO AMATEUR CALLBDDKS
READY DECEMBER 1st!

Keep your 1984 Callbooks up to date.
The U.S. and Foreign Supplements contain
all actlvlty for the previous three months
InCluding new licenses. Available from the
publisher In sets of three (March I, June 1.
and september 1) for only $12.00 per set
IncludlnOil shIpping. 5peclfy U.S. or Foreign
Supplements when orderIng. illinois
residents add 5 % sales tax. Offer void after
November 1,1984.

RAD" AM.,,", IIb kca aD INC.

~
Dept. B
925 Sherwood Dr ., Box 247
U k l Bluff, IL60Q44, USA

COMPLETE SALES & SERVICE.

, VISA

c
... l t 3

Call for package deals or "one of
a kind": 1-814-535-2432

Write to 73, SubscriptIon Department.
PO Box 931, Farmingdale NY 11737,
Please include an address label.

73.- Amaleur RadIO 'S Tech",cal Journal
IISSN 0745-000X} is published monlhly
b~ Wa~ne G'een, I"C., 80 Pine Stfeet
Peterborough NH 03458. secooc class
postage paid at Peterbofough NH 00458
and at addilional mai ling offices, Entire
co ntents copy,igh t ? 1983. Wa~ n e

Green, Inc, Ali ,ights .eserved, No part of
Ihis publication ma~ be ,eprinted or
Olherwise rePfoduced ",ithout "" men
permission from the publisher, Micro
fi lm Edi tion _University Mic,ofHm, Ann
Arbof "'11 48106. Postmasler Send ad
cress changes to 73, Subscriptioo Ser·
.Ices, PO Box 931, Farmingdale
NV t 1737.

Tel: (312) 234-6600
Software • HordWOfe • Telecommunication
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Communications Specialists
426 VoJest Taft Avenue
Orange, CA92665-4296
(800) B54.Q547 (714) 998-3021

-

or law enforcement to coordinate air
craft operations. Sport aircraft. home
bunts. or experimental planes (even
those without electrical systems)can
now have reliable 720 channel com·
munication. But perhaps the best
advantage is the peace of mind that
comes from having an emergency
back-up transceiver.

The TR·720 comes with a full I year
warranty with guaranteed 72 hour
turnaround and is available for irn
mediate delivery factory direct or from
your local Avionics Dealer or FBO.

The TR-720. rugged, reliable com·
munications in the palm of your hand.

$795.00 Aircraft Owners ~et
FCC and lXX: ' \ Pl"O''OO

1S31

•

•. . .. 720 Channel Featherweight Portable
The TR-720 contains the latest

microprocessing technology which is
responsible for its amazing size (6.6"
x 2.6"x 1.5") and weight (12 ib.). Fea
tures include 3 memory channels. 720
CO~l and 200 NAV channel operation.
twist-off rechargeable battery pack. and
multi-function LED to indicate receive
signal or 10..... battery. A full set ofstand
ard accessories including rechargeable
battery, AC and DC chargers, case, flex
antenna. and earphone put you straight
on the air. Optional accessories are
available.

The TR-720 increases the operating
safety of balloons. sailplanes, and ul
tralights by providing communicat ion
with ground crews or ATe. It allows
receipt of IFR clearances prior to
engine start and is indispensible for
search and rescue, forest fire fighting,
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Continued on page 108

You know, I got started in
hamming 45 years ago and it is
depress ing to me to get on the
air and see how little things
have changed In all that t ime.
About the only significant
changes are sideband and re
peat ers (both of which I helped
make happen with my mapa
zines), It's getting time for some
major changes to bring amateur
radio into our high-tech age,
Perhaps, from that viewpoint , it
is time to "destroy" amateur ra
dlo-and that seems to be the
ARAL pos ition. I want hamming
to progress, to be ab le to pro
vide the qua lity of coenmunrce
tions modern technology al
lows, and not be stuck fifty
years in the pas t, held to our an
cient Morse-coc:le tradit ions In
tlexlbly.

QSl OF THE MONTH
ThIII'lIgM.:l'I city; ThIll',~I., New Yorl<, and lni , winning OSL cald lrom I ....
~I. Amel_~ ....IOCI.1I0n reflect. RueIlo>tI'" ei.lm 10 lime. AccotdIng to
.....~ fA Co'.'.OI, lni. city~ the lIon In hIgI\-I.c:tMolog l' .l<PQrt" and
RARA II proud of .,....1_ rdl!', contributions 10 1 oommunIll'. n.-. is no doubt 1",.1
the __ IOf. tlrtlc lng OSL eard. 1I ,. Mill'" W'I' In .... CIfl bl ll..1C1, not
on!)' by . 1 and Ilc:IIwllka, but . 110 by I.... communieli ions IlIMwor1I prO'IIded by I\am
.-

To ...t. your OSL CIfd III rs. QSL of I'" Month contest, put it In In 81 "elope willi \'OUf
ctloIoe 01 book. from 73'. RIdlo 8 00....hop.oo fllIil lt 10 13, Pine Sireet, Plllfbo<ough
NH O3ot58, "'1In: QSL 011... Monlh, Enlrlee not In enweloPN Of wUhoul. book cholce wtll
not be con.ldered.

Goal. It Is my intention to pre>
vide the entire wor1d with a high
quality, lew-cost education, us
ing higMechnology techniques.
I'll make this prediction: Educa
tion Is going to be a marketable
product and the industry manu
facturing and salling this prod
uct is not on ly going to be larger
than the car industry, but also
larger than OPEC,

BeIng one of the early ones to
see what Is coming, I'm in a po
sition both to help this come
about and also to prollt from It,
as I did with computers, Indeed,
I think several thousand brain
washed AARL members were
pretty surprised when they
heard that I'd sold my maga
zines lor S60 mill ion. That didn't
tie in very well with the League
theory that I'm a blundering idi
ot who Is destroying amateur ra
dio.

WHArsOREEN
REALLY UP TO?

A few years ago, I wrote In my
editorials in 73 my predlctloo
that microcomputers would one
day grow to the size of the car In
dustry. I also pointed out thai
this growth was a golden oppor
tunity for those Interested in
getting rich.

Based on thai concept, I fi rst
started Byte magazine as a vehi
cle to help that industry to
speed up its growth (Byte was
the largest consumer magazine
in America last year) and then 80
Micro to help entrepreneurs get
a piece of the action (the third
largest consumer magazine in
America last year).

The computer field Is stili in
lis early growth stages, so there
are loi s of opportuni ties yet 10
make fortunes there. You'll see
me starting even more maga
zines to help It grow and deal en
trepreneurs In on the action.

One of the benefits to me of
amateur radio has been the in
!MMt I've ga ined in travel. Talk
IflO with hams in virtually every
country of the world has Inter
ested me in getting to personal.
Iy see their countries and meet
them in person, And in each
country 1 visi t, I can't help but
compare thei r quality of li te wi th
that we enjoy In America.

Most at the Third-World coun
tries have It pretty tough. They
are prisoners of poverty, igno
rance, and, as a result, tyranni.
ca l governments. We've tried
throwing money at these coun
tries, but that Is divided up
among the tyrants, provid ing nt
tle tor the people. The answer, of
course, is to provide them with
education. In the long run, this
will change the patterns at pov
eny.

That, my friends, is Green's
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2 m & 70 cm in single compact package, LCD, 25 W,
optional voice synthesizer.

KENWOOD'. TW-4000A FM "Dual·
Bander" proYidea nc1I' ve....tility in VHF
and UHF operatlona. uniquely co mbin in g
2 m and 70 em FM functions in • a lng le
compact pack_a:e.

TW4000A FEATURES:
• 2 m and 70 em FM In • Co m pac t Package

Covers the 2 m band (142.000-148.995
MHz). Including certain MARS and CAP
frequencies. plus the 70 em FM band
(440.000-449.995 MHzl. all In a sln~le

compact package. Only 6-3/8 1I611W x
2-3/8 {60lH x 8-9116 (217)D Inches tmrru.
and 4.4 Ibs. 12.0 kg.l.

• Large. Easy-to-Read LCD Display
A green. mutu-Iunctton ba ck-ltghted LCD
display for better visibility. Indicates fre
quency. memory channel. repeater offset.
' 5 ' or "RF" level, VFQ AlB, scan. busy. and
'ON AIR~ Dim m er switch.

• 25 Watt. RF Power on 2 m/70 em.
HIILo power switch.

• Optional "Voice Synthesizer Unit"
Ins talls Inside the TW-4000A. Voll-e
a nnounces frequency. band. VF(\ A or B.
repeater offset. and memory channel
numbe-r.

• Front PanellUumtnatloD

• 10 Memories with Offaet Recall and
Lithium. Battery Baclmp
Stores frequency. band. and repeater offset.
Memory 0 stores receive and transmit fre
quencies independently for odd repeater
offsets. or cross-band operaucn .

• PTogrammable Memory S can
Programmable to scan all memories. or
only 2 m or 70 cm memories. Also may be
programmed to skip channels.

• Band Scan in Selected I ·MHz Segments
Scans within the chosen I-MHz segment
lie.. 144.000-144.995 o r 440.000-440.995.
e tc.I. The scan ning direction may be
reversed by pressing either the "UP" or
-DOWN' butto ns o n the microphone.

• Priority Watch Function
Unit switches to memory I fo r I second
each 10 seconds. to monitor the actrvny Oil
the priority channel.

• Co m m o n Channel Scan
Memory 8 and 9 are alternately scanned
every 5 seconds. Either channel may be
recalled Instantly.

• Dual Digital VFO's
getectabre s.knz or lO-kHz for 2 m. and
5-kHz or 25-kHz fo r 70 em. Depress -UP"
or "DOWN- key on the front panel for band
change in I ·MHz steps.

• 16·Key Autopatch UP/DOWN Microphone
[S upplie d)

• Repeater Reverse Switch

• High Performance Recei'f'er!Tnnsmitter
GaAs FET RF amplifiers on both 2 m and
70 em. high performance MCF's In the 1st
IF secuon. provide high receive sensitivity
and excellent dynamic range. The high reli
ability RF power modules assure clean and
dependable transmissions on either band.

• Rugged Die_cast Chassis
• Optional Two-Frequency CTCSS Encoder

Eastly mounted Inside the radio. allows DIP
switch programming of two different tone
frequencies, fo r 2 m and 70 em.

• "BEEPER" 1I0unds through speaker.
• Es.y-to-lnstaU mobUe mount
TW·4000A eeeeeeertes:
• VS-I Voice Synthesizer
• TU-4C Two-Frequency Programmable

CTCSS Encoder
• KPS-7A Fixed station power supply
• Sp·40 Compact mobile speaker

More Infonnatlon on the TW-4000A and
TS-780 Is available from all authorized
dealers of Trio -Ke n wood Communications.
1111 west Walnu t Street. Compton.
California 90220.

KENWOOD
.oecesene- In amaleur radio

encoder unit . VOX and semi
break-In CW buill-In . FM center
tune meter . Noise blanker for
SSB. CWo

fluorescent tube dlp;lIal display
. 10 WHit RF output . 2 m ± 6oo
kHz TX offset switch with reverse
s ..... ttch • Tone s .....nch for opllonal
TU-4C two frequency tone

All mode "Dual-Bander"
TS-780 Ized tuning. Split (cross) fre

quency operation possible . F_
WCK switch provided.

2 m & 70 em all mode. • 10 mernortes Include band and
dual digital VFO·s. frequency data. backed up by
10 memories. scan, Internal batteries {no t suppuedj.

Battery life exceeds one year.
IF shift... Memories 9 and 10 for priority
TS.780 FEATURES: Instant recall .
• US B. LSB. CW, FM all mode. • Band scan. with selectable 0_5.

covering the 2 m band 1144.000- I. 3 . 5 . and ID-MHz scan
148.000 MHz] and the middle bandwidth.
70 ern band t430.0D0-440 .000 • Memory scan selectable for all
MHzl . UP/OO\\'N band switch . memories. or 2 m or 70 em only.

• Dual digital VFQ's with normal! • IF shift Circuit rejects adjacent
tight drag switch. YFO steps In Interference.
2D-Hz. 2oo-Hz. 5 -kHz. or • High sensruvny and wide
12.5-kHz. plus -nt CH- channel- dynamic range . 7-dlgit



Blueprint for Success

Inte rlace ](
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THE INTERFACE ][
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TITLE: THE INTERFACE - INTERFACE II PROPOSAL
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L1 KanlroniCII
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KlKantronics

THE INTERFACE

I

-

THE INTERFACE IS the original
Kantronlcs terminal unit that
broke tnrouan the barrier Of
rnuttl-cornputer compatibility.
THE INTERFACE Is an amateur mo
dem for transcetver-to-cornputer
communication. With THE INTER·
FACE and Hamsoft or Hamtext for
your computer you can send and
receive Morse COde, Radlotele ·
type, and ASCII_THE INTERFACE Is
also compatible with our new
SOftware for AMTOR communica
tion, AMTORSOFT. THE INTERFACE
Is our most popular unit combln
Ing active filtering, easy tuning,
six-computer compatibility, and
low price for an unbeatable pack
age.
suggested Retail ... ,. _. '169.95

INTERFACE J EIs the new Kantronlcs
transceiver-to-computer Interface.
INTERFACE J ( features a new highly
sensitive front end with mark and
space filtering and a untcue new tun
Ing system. Even the most discerning
operator will be surprised with the IN·
TERFACE J ('$ ability to dig out signals
In poor band COnditions, and our new
tuning system even displays signal
fading.

X-Y scope outputs and dual Inter
face outputs for VHF and HF connec
tions make INTERFACE J ( compatible
wIth almost any shack. All three stan
dard shifts are selectable and INTER·
FACE J ( Is compatible with the Indus
try standard Kantrcnlcs programs;
HamSOft, Hamtext, and Amtorsoft .
step up to state of the art In
computer-amateur communications
with INTERFACE J t,
Suggested Retail '269.95

For more Information see your Kantronlcs dealer, or contact:
KlKantronlcs 1202 E. 23rd Street lawrence, KS 66044



KANTRONICS SOFTWARE
Hamsoft, ™ Hamtext, ™ and Amtorsoft™

HAMTEXT IS our advanced CW/RTTY/ASCII program
for the VIC·20, COMMODORE 64, and APPLE computers.
HAMTEXT gives you the ability to store Incoming meso
sages In the com puters memory, transmit f lies directly
from tape or disk, and use your computer to Its fullest
potential. Features like Diddle, Time Transmission, Text
Transmission , Printer Outputs, and WOrd wraparound,
make HAMTEXT the program for the serious amateur.
HAMTEXT was created wltn Input from our users as
guidelines, and wltn total use of the computer In mind.
Suggested Retail $99.95

On January zzm. 1983, AMTOR, Amateur RadloTele·
type Over Radio, became a legal mode for tne amateur
service. AMTOR Is an essentially error-free radlotere
type form of communication. AMTORsOFT, xantron
res: newest software package, gives your computer the
ability to become an AMTOR communications terminal
wnen used wttn rne Interface or Interface II. AMTOR·
SOFT Is currently available for the Apple, VIC·20, and
COM·64 computers. AMTORsOFT brings you tne newest
In computer-amateur communlcatlons at an afford·
able price.
Suggested Retail '89.95

For more infOrmation see your Kantronics dealer, or contact:
Kl Kantronics 1202 E. 23rd Street Lawrence, KS 66044



Douglas C. Allen KAIQZ
210 Sachem Village
West Lebanon NH 03784

Construct the Callsign
Power Supply

KA 1QZ put together aesthetics and electronics to produce
a power supply that gives you more than good regulation.

Photo A.
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Limited funds along with
the hass les of apartment

li ving and QRO hamming
forced me to explore QRPp
operation as a last-ditch at 
tempt to preserve some
form of my ham radio hob
by. A friend's donation of a
Ten-Tee PM-3 5-Watt CW
transceiver and a spare 12-V
battery put me on the ai r
while keeping QRM from
my neighbors to a minimum.
Eventually the battery ex
pired, and I made the deci
sion to dust off the soldering
iron and build a small power
supply rat her than spend
precious allowance for ex
pensive batteries. I also
wanted to have a power sup
ply that would provide the
necessary power for an Ar
gonaut which I eventually
hope to acqui re.

. ". -- _._.

Visions of state-of-the-art
ham equ ipment with its fan
cy lights and whistles in
spired me to construct
something simi lar in terms
of a functional conve rsation
piece for my QRP stat ion.
Apart f rom a power supply
to power the rig, few ham
shacks can be fou nd w ith
out a clock, so a digital
clock module seemed the
ideal complement for the
supply. Much to my delight,
I found that the clock chips
cu rrently on the market
were inexpensive enough to
allow me to pu rchase a pai r:
one a 12-hour format and
the other a 24-hour format .
Thus, I cou ld have the
12-hour clock set to local
t ime and the other to UTe.
Finally, a late-night f lash of
inspiration led me to com-

plete the power supplv/
clock console with a ca ll
sign t hat lights up when the
supply is on. Combining all
into a Ten-Tee-style enclo
sure resulted in a real con
versat ion piece as we ll as a
multi-functional addition to
the QR P station. Most im 
portant, the whole project
did not bankrupt me and re
quired only a few evenings
worth of t ime.

The Power Supply

The power supply was
des igned to provi de an ade
quate amount of power at
minimum cost for QR Pp
rigs in t he 5-to-6-Watt class
with some reserve for 12-V
st ation accessories . The
PM-3 requires 480 mA in t he
transmit mode, but the Ar
gonaut draws 1 Amp in the
transm it mode. The ac pow
er supply avai lable for t he
Argonaut del ivers 13 V +
0.5 V at 1.2 A. I decided t hat
a 13-V supp ly capable of
delivering 1.5 A to 2.0 A out
put current would be desi r
able.

The next step wa s to se
lect an Ie regulato r. I ru led
out the 78XX series of f ixed
vo ltage regulators Even
t hough these regulato rs can
be used for current output
in excess of the ir guaran
teed 1-A rating, it is not rec
ommended operating these
regulators at or above their

maximum current rat ing for
extended per iods of time.

To my knowledge, t here
are no readily-obtainable
2-A IC regulators. Going to
the 3-Amp and above cl ass
o f regul ators was more
money than I was w il l ing to
part w ith, especia lly when
t hat much cu rrent capacity
wasn' t really needed. To
uti l ize the fu ll cu rrent ca
pacity of t hese large regula
tors would also requ ire a
larger , more expensive
t ransformer. A good com
promise for this project was
reached by using t he l M 31 7
variab le-voltage regulator.

The lM317 is a 3-te rm inal
positive voltage regulator
with a guaranteed current
output of 1 .5 A. The output
vo ltage is variab le f rom 1.2
V to 37 V. Two externa l re
sistors are used to set the
output voltage (see Fig. 1).
The regulator output vo lt
age is given by the equa
t ion: Vout = Vref(1 +R2/R1)
+ lad jR2.

Vref refers to the 1.25-V
reference voltage generat
ed between t he output and
the adjustment te rm ina l
(te rm inal 2). The constant
voltage across R1 causes a
constant current to flow
through output resistor R2.
giving the desired output
voltage. For most pur
poses, t he last term in the
equat ion can be ignored
since the lad] term has units
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Photo B. Construction of calfsign housing using 35mm plas
t ic film cans. Completed unit is shown on the righ t. (M y call
then was WA1Z5E.)

Parts List
25.2 V ct 2 A (RS 273·1512)
3 A, 50 ptv (RS 276-1141)
0.01 uF (RS 272·1051)
4700 uF 35 V dc (CS 20TM907)
LM317K (CS LM317K)
220 Ohm, V, W (RS 271-(15)
2.2k, 'h W (RS 271.()27)
1 A Fast-blow (RS 270-1273)
1N4744 1 W, 14 V (CS 1N4744A)
2N6236 30 V, 4 A (CS 2N6236)
220 Ohm, '12 W (RS 271-(15)
47 Ohm, '12 W (RS 271.()()9)

package would work equal 
ly we ll prov ided it is mount 
ed to an adequate heat
sink.

The complete power sup
ply c ircu it is shown in Fig. 1 .
Regu la to r ci rcu it protec
t ion is provi ded by the cur
rent-l imitin g feature of the
lM317. Overvoltage pro
tect ion of the load is pro
vided by the "crowbar" c ir
cu it.

Si nce d ire c t-conversion
receivers like the one in the
PM-3 are p rone to p icking
up hum from a n ac power
supply, 0.01-IJF capacitors
were inse rted para lle l to
each rect ifie r d iode. The ad
dit ion of these capacitors
to the rectifying po rt ion of
the supply e liminated virtu
a lly a ll ac hum from the au
d io o utput of t he PM-3. 1

Fig. 1. Power supply schematic.
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Flea markets and ham con
ventions are other possible
sou rces.

The Callsign

The basic idea fo r the
calls ign came from the
Heathkit SB-104 I once
owned back in the pre
neighbor days. The lighted
cal1sign in that rig consists
of peel-and-stick le tter
blocks mounted on a trans
pa rent pa nel behind a red
plexiglas 1M fil ter. Each block
has a black opaque back
ground except for the out
li ne of the le tter wh ich is
clear to allow light to pass
through when the pane l
light is turned o n. It's a nice
effect, and to my knowl
edge is a feature found only
on the 5B-104.

A 2" X1/2" piece of win
dow glass was obtained
from the local hardware
store as scrap. A dry t rans
fe r press-en letter set (#M12

• "If- I "' ,l.., CR,ee

"' .. ' "'
ca

Wi- ..
"'

"::JII

"

The Clocks

The digital-clock circuits
used in this project were
the MA1008A (Nationa l
MM5385 12·ho ur-fo rma t
chip) and the MA1008D
(National MM5386 Zq-hour
fo rmat ch ip). Both clock
chips were pu rchased new
(close-out specia ls fro m
Digita l Research Part s) for
under ten dollars for the
pai r. They came ready to
use and requi red on ly a
12-V, 1 .2-A tra nsfo rmer
(which powered both chips)
a nd m om e n t ar y S PS T
switches (for setting t he
c locks) to be put into opera
tion.

These ch ips were pur
chased in 1980, so their cu r
re nt avai labil ity and price
may be diffe rent. However,
there a re a number of othe r
parts-supply sources offer
ing similar clock chips at
ve ry re a so na b le pri ce s. J

Photo C. Assembly of components into enclosure. Irsns
former on right powers both clock chips. QRP power sup
ply is on the left. Two sets of binding posts allow for con
nection of QRP rig and an additional 12-Vstation accessory.
Knobs at far right on the back panel are clock-dimmer pots
(optional). The caflsign housing in the center background is
held in position by a 4" x %"-diameter machine screw an
chored to the bottom of the enclosure. An L-shaped bracket
attaches the callsign housing to the mounting screw.

PO Box

T1
0 1,02
C1, C2
C3
U1
R1
R2
Fl
CRl
CR2
R3
R4

Heat sink (RS 276-1364)
Heat sink compound (RS 276-1372)
Mounting hardware
Fuse ho lder

Note: AS = Radio Shack; CS = Circuit Spec ialists,
3047, Scottsdale AZ 85257.

of microamps making the
e nt ire term insignif ica nt ly
small.' The equation can be
arranged to allow for eas ier
ca lculation of the R2 va lue,
given a des ired output volt
age and assu ming R1 =220
Ohms-an arb it rary b ut
common va lue: R2 =(Vo 
1.25)220/1 .25.

For a 13-V o utput in my
supp ly, R2 = 2068 O hms . A
slight ly higher va lue of R2
(sayan add it iona l 100
Ohms) may be necessary to
offset the tolera nce e rror of
t he resi stors if an exact out
put of 13 V is desired. How
ever, none of these va lues is
critica l as long as Vo lies
within the 12-14-V range re
quired by most "12-V" rigs.

Altho ugh I used the more
expensive TO·3 vers ion of
this regu lator, the TO-220



made by the C-Thru Ruler
Co.. Bloomfield, Connecti
cut, obta inable from sta
tioneryor art supply stores)
was used to apply the cal l
letters to the glass. The cal l
letters were centered in
both directions on the glass
st rip. Black enamel paint
(obtainable at hobby stores
selling modeling supplies)
was applied to the glass sur
face using a fine-tipped
brush. Al l of the glass su r
face surrounding the out
lines of the letters was
painted black. Two or three
coats were necessary to en
sure that no light could pass
through the glass except
through the letter outl ines.
By holding the glass up to a
strong light after each coat
of paint had dried, it was
possible to see if a suffi 
cient amount of paint had
been appl ied to block out
stray light.

A plastic 3Smm film can
ister was used as the call
sign housing. The end of the
plastic film can was re-

moved with a razo r blade.
A circumfe rent ial st rip of
about :y,. inch was removed
lengthwise from t he plast ic
can creat ing an incomplete
cyli nder. The end cap from
this can and the end cap
from anot her film can were
fitted to t he tube. The caps
were then cut flush with
tube edges.

Next, slits were cut in the
end caps correspondin g to
t he width and thickness of
the glass strip. Illumination
of the ca lls ig n was
achieved by th ree 12-V
bulbs (Radio Shack
272 -1141) whic h were
mou nted equally spaced
along the bottom surface of
t he tube . Ho le s were
punched in the tube and the
bulbs we re snug-f itted .
(Three small bu lbs were
used rather than a single,
large r bulb in order to en
sure even illumination of
the calls ign and to ensu re
t hat the bu lbs rema ined
hidden from view.]

A sma ll piece of white

poster paper was cut and
wrapped along t he inside
wall of the tube. This white
background served as a re
flector to aid in achieving
eve n illumi nat io n. The
whole assemb ly was put to
get her by sliding the glass
st rip t hrough the slit in one
end cap, snapping t he end
cap/glass strip into o ne end
of t he plastic tube and then
fitti ng t he other end cap to
the tube. Photo B illustrates
the stages in constructing
the ca llsign housing.

The Enclosure
The enc losure used in

this project was a Ten-Tee
Model MG -10 (4"X6"H x
917; 6"W X 67;6 "0) obtained
at a f lea market. Any type
of metal cabinet with simi
lar dimensions would do
equa lly as well. The cut
outs fo r t he clo cks and the
ca llsign light were done us
ing sq uare Green lee tools.
The edges of t he resu lting
holes were rounded with a
file. In o rde r to eliminate

unsightly c1ock-chip mount
ing screws from protruding
on the front panel, flathead
mach ine screws were epox
ied to the inside surface of
the cabinet. Finally, press
on lettering was used for
the various labels. Photo C
shows how the clocks,
power supply, and call sign
we re mounted in the
enclosure.

The finished product
proved to be a handsome
and useful addition to the
station. Low cost and con
struction simplicity are two
of the most attractive fea
tures of this project..

References

1. National Semiconductor von
age Regulator Handbook, 1980.
2. Anderson, J. R. , "Direct Con
veraton Rec e ive r Hum," In
" Hints and Kinks," Q5T, August,
1981.
3. Other sources for the clock
chips Inc lude: Jameco Electron
ics, 1355 Shoreway Road, Bel
mont CA 94002 and Circuit ape
clallsts, PO Box 3047, Scotts
dale AZ 85257.

• KI!NWiO'DD TS·430S

• All Bands • Dual VFD's
• General Coverage • 8 Memories
.200 watts

•

iI

DOCCOMIIC-740

. 1.8 to 30 MHZ .200 watts
• Super Receiver • Selectable IF / PST

Tuning

VAESU ·NEW FT-77

• Ext remely Compact • 3.5 to 30 MHZ
• 200 watts • Inexpensive

Call " TOLL FREE" For All Antennas & Accessories

ANTENNA SALE
HY·GAIN TOWERS BUTIERNUT

HG37SS $ 649 HF6V $109
HGS2SS $ 919 KLM - - -
HGS4HO $1429 KTl4A $299
HG10HO $2539 KTl4XA $449
HGSOMTS $ 149 144-148LBA $ 69

CUSHCRAFT
A·3 $175
A-4 $226
R·3 $226
AV-S $ 90
214-FB $ 69
32·19 $ 82
40-2eO $260

ANIXTER·MARK
HW-3 TRIBANO MOBILE 534

LARSEN CALL AEA CALL

HY·GAIN
THSMK2S
TH10XS
TH3M K3S
TH3JRS
TH2MKS
18AVTIWS
18HTS
V2S
EXPLORER 14

$518
$578
$218
$158
$138
$ 94
$335
$ 37
$215
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HAM RADIO CENTER
IS GOING OUT

FOR BUSINESS
WITH

CASH DISCOUNTS
AND

TERRIFIC
TRADE-INS
CALL TOLL-FREE

1-800-325-3636
• FOR CASH PRICES
• FOR TRADE-IN QUOTE
• FOR USED EQUIPMENT

PRICES

WE FEATURE-DRAKE-ICOM
KENWOOD-YEN-YEC-YAESU
WE TRADE ON NEW OR USED

EQUIPMENT

8340-42 Oliv e Blvd. • P.O. Box 28271 • St . louis. MO 63132

IN MISSOURI CALL 1-314·993-6060



lim Pepper W6Q/f
44 £I Camino Moraga
Orinda (A 94563

The Magical Audio Filter
A variable-frequency notch filter plus a peaking circuit

w ill do wonders for your reception.
And this project will almost build itself.

A ud io filtering is a well 
known p rocess fo r

improving rece ive r selectiv
ity and many art icles have

.,..
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Fig. 1. Original circu it

been written on the subject.
Because I have been in the
process of bui lding a di rect
conversion rece ive r, I have
been most inte rested in the
subjec t. However, in order
to further improve the re
ceiver, I wanted more tha n
the usual passband type of
fi lter . Si nce one of the re
ce ive r modes is CW, 1
wanted a notch filter with a
va riable frequency and a
va riable-frequency pea ki ng
ci rcu it. The notc h f ilte r
could a lso be used on SS B
reception to reject he tero
dynes from AM sta tio ns.
Some of the req uirements
that I wanted for the notch
fi lter were;
• a high Q (so the ba nd
width a t the 3-dB point of

the notch frequency was
approximately 200 Hz with
a rejection of greater than
20 dB)
• the capabi lity of shift ing
the notch frequency from
500 to 3 kHz
• a minimu m number of
parts.

The Frequency-N otching
Circuit

Most articles I'd seen on
this subjec t showed a t least
three or four ope rationa l
am plifie rs plus a mult itude
of resistors and ca pac ito rs
and the refo re did not satisfy
my third requirement.

O ne da y, I accidentally
ran ac ross a num ber of c ir
cuits in a National Semicon
ducror Linear Applications

Manua /. 1 The c ircuit that in
terested me the most was
the one providi ng variable
frequency-notching using a
va riable capacitor. This cir
cuit was constructed on a
proto board and performed
quite well , but the freq uen
cy range was limited by the
maximum value of the ca
pacitor. The basic circuit is
shown in Fig. 1. The ma jor
drawback of this circuit was
the large physica l size of the
ca pacitor as compared with
the rest of the circuit.

l ooking a t the formu la
for the notch frequency (Fig,
1), o ne can see that the fre
quency is a fu nct ion of R4,
C1, and C2. The frequency
va ries directly as R4 an d by
the sq uare root of C1 and

-
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Fig. 2. Notch circuit.
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Fig. 3. Peaking circuit.
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12 v AC
sec

R. S. part#

276·007
276·703
274·1536
274·252
271 ·1716
271 -1723
271 -1714
272-125
272·996
272-1016
272-1070
272-1020
273·1505
276·1988
275·602
271 ·612
270·238
278·1255
Your choice
276·1395
270·1392
276·1570

276-1151
Your choice
of colors

•
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Misc. hardware

Parts List

Part

LM74 1
LM383
Phone plug
Phone jack
50k linear pot
10k audio taper pot
5k linear pot
470-pF capacitors
1.0-uF capacitors
100-uF capacitors
0.22·uF capaci tors
2200·uF capacitor
12·V·ac transformer
8-pin DIP w·w sockets
SPST switch pwr
SPST switches
Chassis box
Line cord
Knobs
Perfboard
Push-in te rminals
Wire-wrap tool
10k V.·W resistor s
2.2k 'I. -W resistor s
56k 1/~·W resistor
47k 'I. -W resistor
4.7k 'I. -W res istor
1k 'I.-W resistors
22Q.Ohm V.-W resistor
2.2-0hm V. ·W resistor
Bridge recti fier
Wire-wrap wire
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Fig. 4.

Ouantity

3
1
1
1
1
1
1
2
3
2
2
1
1
3
1
2
1
1

3
1
1 pkg
1
3
2
1
1
1
2
1
1
1
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1. Make a Xerox" copy of the IC sockets. Remem ber
the schematic; every ti me that the numbering on the
you pu t in a wi re, mark it wire side is oppos ite to that
down . This is especiall y help- on top.
ful should you put the proj - 3. I use model -a irplane
ect away and come back to cement to hold the IC sock
it later. ets in place. If you wa nt to

2. Using a mark ing pen on reu se the perfbo ard, thi s
the wire side of t he board, type of glue allows the sock
ind icate which pin is #1 fo r et to be easi ly removed.
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5' SHOWN PE U' NG 'N

5 2 S HOWN ' N CW POSITION

mi tt ed signa l be i ng r e
celved . It can reduce the
low frequencies and accen
tuate t he frequencies that
t ransmit the spectrum that
contains the most inte ll i
gence. It also reduces higher
frequencies, thereby reduc
ing background noise.

Combination Notch and
Peaking Circuit

Fig. 4 shows the fi nal ci r
cu it combining t he two c ir
cuits. The ci rcu it was con
st ructed on a perf board us
ing wi re-wrap sockets. The
perf board is mounted in a
Radio Shack box with 1-inch
spacers . Both the LM383
and t he t ransformer are
mounted to the box. O ne
note of caution-the 0.22
uF capacitor on the output
to grou nd on the lM383
should be mounted on the
device term inals. The inpu t
cable, the output jack, and
the 11 5-V-ac input all come
in on one end of the box and
the potentiometers mount
on top.

Fo r some reason, no t
many art icles eve r use perf
boards and wi re-wrap sock
ets. PC boards shou ld be
used for rf work, but the
perfboard does very well for
aud io frequencies. The nice
thing abou t wire-wrap cir
cu its is that if you make a
mistake, it can be corrected
or modified easily . The fol
low ing are some hints on
bui ld ing with a perfboard
and wire-wrap sockets.

The Peaking Circuit

Since the above ci rcuit
was rather novel (there is no
signal inversion from input
to output at the off nu ll
po int), I started to look at
vo ltages at va rious points
with an oscilloscope. To my
amazeme nt, I found that
when the output was going
to null on IC1, the output
was pe aki ng on IC2 .
Eureka! - Here was the sec
ond circuit I was looking for.
To accompl ish peaking, only
IC2 was needed. Thi s ci rcu it
was constructed and the
results are shown in Fig. 3.
Rin is necessary to prevent
saturation of the amplifier .
The gain of this stage is
about 10-therefo re the in
put must be less than 0.5
vo lts. The power supply
used was plus and m inus 8
volts to be equivalent to the
supply to be used in the f inal
construction.

C2. Thus, if the resistor is
doubled in va lue, the fre
quency doubles. Doubling
the capac itors only gives 1.4
times the change. I decided
to build the circuit with R4
variable and again results
were very good. The f re
quency-range requirements
were met and the rejecti on
was greater than 20 dB. It
did have one problem that
was also exper ienced with
the variab le-eapacitor ci r
cu it. In order to ach ieve
maxim um rejection at the
high end vs. the low end, R3
had to be varied. Exper i
menting further, I found that
if R5 were varied and R3 and
R4 were properly chosen,
only one contro l was neces
sary. Almost equa l rejection
cou ld then be ach ieved
across the whole range. A
typica l response is shown in
Fig. 2.

It will be noticed that
there is an add itional resi s
tor that can be switched in
or out in the f inal ci rcuit.
W hen the resistor is in, the
peak is broadened and the
circuit can be used on AM or
SSB to modify the speech
characterist ics of the trans-



Fig. 5. Another application for peaking-circuit decoder.
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A list of parts is given w ith
all but one being available
from Radio Shack. Of course,
most hams will have many of
these parts availab le in their
junk boxes, bringing the over
all cost down.•

Refereoces
1. Na tiona l Semiconduc tor
Linear Applica tions Manual ,
January, 1972, page AN 31-1 4.

Conclusion

The peaking/notch ing ci r
cuit should be a worthwhi le
add it ion to any receiver for
a part s cost of about $35 ex
cluding the wire-wrap tool
and w ire that can be used on
m any other projects. It is a
simple but effective w ay to
gain a bi t more selectivity
that should improve any old
receiver and maybe some of
the newer ones.

Frequency-Select ion Ci rcuit

Another c ircu it is shown
in Fig. 5. Although I have not
tried this circu it, it cou ld be
of interest. I have tried
lM567s in f requencv-selec
rive c ircuits. but noise spikes
seem to get through, creat 
109 an unwan ted output sig
nal. A case in point is my
garage-door opener . This
unit had a vib rating-reed
type of frequency detector
and I rep laced it with a pai r
of l M 567s. Every once in
awhile the door w ill open
without a command due to
noise. After I fin ish th is proj 
ect, rew ork ing the opener
w ill be my next pro ject.

BOO-Hz signa l com ing in, ad
just th e notch cont ro l to a
point where the signal drops
in volume. On some CW sig
nals with key c licks and
thumps, the BOO-Hz signal
w ill drop out but the cl icks
and thumps w ill st il l be
there. I have found that it is
easier to rem ove a hetero
dyne w ith the peaking ci r
cu it out; then bring in the
peaking circuit, producing
an even greater redu ct ion in
th e interfering signa l. When
the notch c ircuit is no t used,
the pot should be set to the
low-frequency end.

The next thing to check is
the notch fi lter. With the

7. Wi re-wrapping is done
with a manual tool to ccnve
nient ly allow interchanging
of w ire co lors. If you have
never used a wi re-wrap tool ,
t he operation is very sim ple.
In learning, the best way is
to measure the d istance be
tween the two points to be
wi red and add 1 1h inch if
wi re-w rap to wire-wrap, add
7/B inch for wire-wrap to
teminal. and add Y2 inch for
term inal to terminal. For
good measure, add on about
Y2 inch so the wire wil l not
be too tight. St rip both ends
5/B inch for wire-wrapping
and 1,4 inch for term ina ls.
St ripp ing is done w ith a
specia l tool provided with
the w ire-wrap too l. The bare
wi re is inserted in to the end
of the w ire-wrap tool with
the wire entering the sma ll 
est hole on the end o f th e
tool. Place the tool over the
terminal post to be wrapped
and ro tate the tool in a
c lockw i se direc t ion f or
about ten tu rns. The connec 
tion is now made. If you
make a mistake, a tool is
available to rotate in the op
posite direction to remove
the wire.

Circuit Opera tion

W hen the project is f in
ished, the input cable can be
plugged into the phone jack
of any receiver and the ou t
put to either a speaker o r
headpho nes. Set 51, the
peak ing-circuit sw itch, to
O UT. Tune in a CW signa l
and ad just the signal fre
quency to give about an
BOO-Hz tone. Throw 51 to IN
and turn the peaking control
to a po int where the max
imum aud io is heard. The
first thing you w ill notice
with the peaking switch in is
the redu ction in noi se. As
you approach the peaking
point, t he signa l w ill in
crease greatly in volume. O f
course, if some other fre
quency suits you better than
BOO Hz, that is the listener' s
choice.

the board. (A spec ial t ool is
ava ilab le to insert these ter
minals but is not avai labl e
from Radio Shack. Long
nose pliers can be used but
are nowhere near as sat is
fa ctory as the tool.)

6. M ount the components
when the p ush- in termi 
nal s are in pl ace so as not
to lose t rack of whi ch ter
m in al goes with whi ch
com ponent.

REPEATER
CONTROL BOARO
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SPE ECH SYNTHESIS,
REMOTE PROGRAMMING,

'~ AUTOPATCH/AUTODIAl,
~LI~KING , AND MORE ..•
~LL ON ONE BOARD!

ill .,~
c-,

Clean the board with ace
tone when the sockets are
removed.

4. It is also helpful to use
different co lors of wire for
different parts of the cir
cu it ry .

5. Push-in temina ls (Radio
Shac k #270-1 392) are used
to mount the resistors and
ca pacitors. The wire-wrap
wires are so ldered to these
te rm ina ls on the wire side of

QlU o r write for de te iled ace advenced
epeelficetlons o n t he RC·8s compute,
Re pe a ter Contro l Bo.rd. conu ole, Inc.

10818 Northridge Square . Cupertino, CA 95014
(408) 749·8330 ....12.



From the fertile grounds of Communications
Specialists comes our fresh harvest of direct
cress plug-ins to spade through valuable in
stallation time and cultivate profits. They're
available for most popular mobiles, portables,
and repeater panels, and all incorporate our
industry standard, field programmable 1'5-32.

...See (lSI 01 Aa.ertls ,,,S or> page II ~

Just call our sales or engineering departments
toll free from anywhere in the USA (includ
ing California) and reap what weve sown.

••COMMUNICATIONS
_ SPECIALISTS ~"
426 West Taft Avenue, Orange, CA 92667
714/998-3021 Entire USA 800/854-0547
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Don' milS our 30 meter excitement.
HUSTlER -

STILL THE STANDARD OF PERFORMANCE.

Hustler's new 6-BTV six
band trap vertical fixed
station c ote-oc otters
01 band operation
with urmatched con
verserce. The 6-BTV
offers 10. 15. 20. 30.
40. a nd 75/80 meter
coverage with ex
ce llent bandwidth
aoo low VSWR. Its
durable heavy
gauge alllTlirun
construction with
fbergloss trap
forms and stain
less steel hard
....'ere ensures
long relabity.T_
meter kits
(30-MTK)
fO( 4-BTV
and 5-BTV
are also
avaioble.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
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CP-l Computer Patch™ Interface
The AEA Model CP-1 Computer Paten" interface wi ll let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with.the appropriate software package (see you r dealer) , the CP-l will patch
most of the popular personal computers to your transceiver for a complete full-feature
RTTY/CW station. No computer prog ramming sk ills are necessary. The CP-l was
designed with the RTTY neophyte in mi nd. but its sophisticated circuitry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capabi lity in addit ion to fi xed 170 Hz dual channel filtering .
Auto th reshold plus pre and post lim iter filters allow for good copy under fading and weak
signal condi tions.

Transmitter AFSK tones are generated by a c lean, stable function generator. Plus (+) and
minus (-) output jacks are also provided for CW keying of your transmitter. An optional
low cost RS-232 port is also available. The CP-l is powered with 16 VAC which is supplied
by a 117 VAC wall adaptor included wi th the CP-1.

•
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Carl H. Dahl berg N7AG K
PO Box 753
Bonners Ferry ID 83805

Keyboard Your Way
to Happiness

If happiness is perfect Morse, then this project is pure heaven.
Specia l construction tips make putting it together

as much fun as using it.
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Buffer Memo ry
Fig. 2 is a schematic of

the buffer memory. The
buffer memory is a type of
digital storage system
which allows the Morse
keyboard operator to enter
data at diffe rent rates or to
store data in the buffe r
memory unt il needed . Data
will re main stored in the
buffer memory as long as
power to the buffer memo
ry is not interrupted.

The 192-eharacter buffer
memory is made up of 3
pairs of 3341 first-in/first
out shift registe rs. Each pair
will handle 64 ASCIl6 char
acters . (The Morse key
board uses only 6 bits of the
ASCII data from the ASCII
keyboard .) Each 3341 FIFO
shift register hand les 4 bits
of information in a 64-by-4
configuration. The buffer
memory accepts pa ralle l

...

, , , • , , , , , ,
'" .. ."00>.. , • , • , , 0 , c • I I

, s , , , .. , • , .. , ". -, • , • • • • I I ' I
$ . aU

board. Some of the special
Morse-code characters do
not have an ASCII equiva
len t, but have been substi
tuted for other unused
characters.

A strobe or keypu nch
pulse is suppl ied by the
ASC II keyboard each time a
charac te r key is pressed
and is used to enter data in
to the buffe r memory. This
arrangement allows the op
erator to type at an uneven
rate and to enter data into
the buffer memory when
ever a key is pressed.

Fig. 1 shows the key
board layout for the Morse
keyboard. Most ASCII key
boards have been designed
so that the keytops may be
easily removed and placed
in a different location on
the keyboard . Keytops are
availab le that have specia l
titles .

Fig. 1, The N7ACK ASR-33 Morse ke yboard layout
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ASCII keyboa rd

The ASCI I keyboard is an
AS R-33. 53-key, data-com
muni cat ions type of key
boa rd . There are severa l
manufacturers who make
thi s type of keyboard . A mi
crocomputer may also be
used as an ASCII signa l
source.

I am using 26 letters, 10
numbers , 4 punctuation
marks , and the specia l
Morse-code cha racters AS
(wa it), BK (break), AR (end
of message), and SK (end of
transmission) for a total of
44 Morse-code cha racters.
All of the c haracters for this
particu lar Morse keyboard
are arranged for the lower
case pos it ion o n the ke y
board and some of the key
to ps have been rearranged
so that all o f the cha rac ters
are readily ava ilable with
o ut having to use the key
board shift keys . The ques
tion mark , which is normal
ly an uppercase cha racte r,
has been moved to a lower
case position o n the key-

dicate that the Morse key
board is working satisfac
torily at speeds well over 80
words per minute.

•...
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Se nd ing Morse code ac
curately and at rela

tively high speeds has been
made possible with the ad
vent of the M orse key
board . Perfect Morse code
with perfect spac ing is po s
sib le with a Morse key
boa rd with a buffer memo
ry. Many o f the physical
limita t ions that are en
co unte red wh ile us ing
ot her manual keying meth
ods have been o vercome
by the Mor se keyboard.
The Morse keyboard has
become a valuable instru
ment for send ing Morse
code and will continue to
play an important role in
communicat ions.

This a rticle will describe
a Morse keyboard with a
192-character buffer mem
ory. It will send perfect
Morse code with perfect
spacing as long as the oper
ator stays ahead of the out
going code. If the Morse
code operator te nds to fall
behind. the spacing may be
come e rratic, but the Morse
code itse lf will not be
affected.

The Morse keyboard is
made up of an ASCII com
munications keyboard , a
buffer memory, and an
ASCII6-tl>"Morse conve rte r.
The 192-character buffer
memory allows the opera
tor to type as many as 192
cha racters and word spaces
ahead of the o utgoi ng
Morse code . An experi
enced operator may type
ahead and then take time
out to fill out the log book
while the Morse code is be
ing sent o ut.

The Morse keyboard may
also be used as a code-prac
tice device, a llowi ng a per
so n who does not already
know the Morse code to
se nd perfect code to a stu
dent who is learning the
code.

I have been using the
Morse keyboard at speeds
of up to 40 words per min
ute on the ham bands and
have checked the Morse
code waveforms on an os
cilloscope at much higher
speeds. The waveforms in-



master reset for the buffer
memory and erases any in
formation stored in the
buffer memory when
pressed.

The function keys supply
+ 5 V when pressed and
supply zero or ground po
tentia l when not pressed.
The Send key and Store key
supply signa ls to a simp le
flip-flop circu it which en
sures that eit her one or the
ot her f unct ion is operat ing
at any given time, but that
they are not operating si
multaneously. The simple
fl ip-flop circ uit is hal f of U7
or 2 NOR gates of a quad
7402 NOR gate. When the
Store function is operating,
the ASCII6-to-Morse con
verter clock generator, U12,
is shut o ff . During this func
t ion, data is prevented from
leaving the buffer memory.

During the Send mode,
the clock generator is al
lowed to operate, thus al
low ing data to be shifted
out of the buffer memory.

There is an LED indicator
light for each pair o f 3341
FI FO shift registers. These
indicator lights are used as
warning or indicato r lights
for the convenience of the
Morse-keyboard operator. I
chose a green LED for the
f irst pa ir of 3341s, a yell ow
LEO for the second pair,
and a red LED for the third
pair. The red LE 0 b links
whenever a charac ter is
typed and acts as a warning
that the buffer memory is
c lose to being full . The
green LED is lit when there
are between one and 64
characte rs in the buffer
memory. The yellow LED is
Iit w hen there are between
64 and 128 characters in the
buffer mem ory . The red
LED is lit when there are be
tween 128 and 192 charac
ters in the buffer memory .
If the buffer memory is
empty, none of the LED in
dicator lights will be li t. The
LE D indicator lights are po
sitioned on the Morse key
board so that they may be
easily ob served by the
Morse-keyboard operator.

,,~...

the operator to stop and
wait in the middle of a sen
te nce, thereby interrupting
his chain of thought. A large
buffer memory wil l allow
the Morse-code operator to
type in a larger portion of a
message without having to
stop and wait as often.

The buffer memory has 3
funct ions avai lable wh ich
are controlled by 3 funct ion
keys on t he ASCI I key
board . A Sto re key allows
the operator to enter data
into the buffer memory
without data being re
moved. A Send key allows
the operator to remove
data from the buffer memo
ry. Data may be removed
from the bu ffer memory
wh il e d ata is being entered .
A Rub Out key is used as a
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be thought of as a pipe
wh ich will hold up to 192
marbles. The shift- in rat e is
the rate at wh ich marbles
are placed in the pipe. The
shift-out rate is the rate at
which marbles are removed
from the pipe. If marbles
are not added to the pipe,
but are removed, the pipe
wi ll become empty after a
per iod of t im e. If marb les
are entered and removed
from the pipe at t he same
t im e and at the correct
rates , a continua l supply of
marbles will be present in
the pipe.

Too short a buffer memo
ry may require a Morse
code operator to stop and
wait duri ng an inconvenient
p art of the M orse-code
transmi ssion or may cause

h

."

Fig. 3. ASCII6-to-Morse converter.
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ASCII Buller Memory 1702A 74151
Keyboard ASCII6 Characters Memory Circuit nemumptexer

3 Z 8 E B Address Output Input Output
Bit 6 1 0 1 0 0 A7 01 1 A W

5 1 1 1 0 0 A6 02 1 B
4 0 1 1 0 0 AS 03 1 C

04 0 0 •3 0 0 0 1 0 A4
2 1 1 0 0 1 A3 05 1 E 00011101
1 1 0 0 1 0 A2 06 0 F Letter A

Parallel ASCII6 Data 07 0 G Serial
Flow of Data 08 0 H Morse

• Letter N Code
Parallel
Morse Code

Fig. 4. Flow of data from the ASCII keyboard to the 74151 demultip lexer ou tput.
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da ta only from the ASCI I
keyboard ,

The 3341 FIFO ha s sepa
rate input and output data
termina ls and has sepa rate
input and output clock ci r
cuits that can operate at
different clock rates. The
input clock pulse is called a
shift-i n pulse and the out
put clock pu lse is ca lled a
shift-out pulse. The shi ft-in
pul se is the ASCII ke ybo ard
st robe or keypunc h pulse
which allows data to be en
tered into the buffer memo
ry whenever a key is
pressed. The shift-out pulse
is suppl ied by a Morse-code
character-space ci rcuit in
the ASCII&-to-Morse con
ve rte r and wi ll be described
in deta il later in the artic le.

The buffer memory may
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Table 1. Address and divider information.

are more than 3 zeroes at
the end of a character. the
c ha rac te r-space c irc u it ry
will accept the first 3 zeroes
and then proceed to the
next Morse-code cha racter,
ignori ng the remaining ze
roes. In the memo ry circuit,
a letter E, for exam ple, will
be fo llowed by 31 zeroes,
but the cha racter-space ci r
cuitry will accept only the
first 3 and ignore the re
ma ining 28 zeroes.

The 74177 character
space-divider ci rcuit, U14,
is connected so that it will
accept 3 zeroes in a row
and t hen supply a very
short du ration shift-out
pulse to the buffer memory.
The shift-out pulse initiates
the start of the next Morse
code characte r or word
space and also rese ts the
1702A memory circuit and
a CD4040 add ress-divider
ci rcuit, U13. W he n the
memory ci rcuit and divider
ci rcuit have been rese t, the
ASC II6-to-Morse converter
ci rcuitry is ready to accept
the next ASC II& cha racter
from the bu ffer memory.
The re set and shift-o ut
pu lse from the 74177 cha r
acter-space divide r is ex
tremely short in d uratio n. It
will not interfere wit h the
timing of the first bau d of
t he n ex t M or se -c o d e
c haracter.

The c haracter-space d i
vide r is reset every time a
dot or dash is rece ived from
t he 74151 demultiplexer.
The Morse-keyboard clock
generator signal is fed into
the input of the character
space divider. When 3 ze
roes in a row are present at
the rese t input of the char
acter-space circu it, a pulse
is then present at the divid
e r output, Qc, which is the
buffer-mernorv shift-out
pulse and also the reset
pulse for the CD4040 ad
dress divider and the 1702A
memory circuit. As soon as
the shift-out pulse is gener
ated, a new A$CII6 charac
ter is shifted out of the buff
e r memory and presented
to the 1702A memory cir-

74151
Demultiplexer

Character-Space and
Shift-Qut-Pulse Circuit

The ASCI16·to-Morse
converter circuitry is de
signed so that it will accept
the Morse-code informa
tion fo r each Morse-code
character plus 3 zeroes at
the end of the character fo r
a character space. If there

74151 Demultiplexer

The output of the 1702A
memory ci rcuit is in an 8-bit
pa ra llel fo rm and must be
converted to a seria l form
in order to key a t ransmitte r
prope rly. The pa ra lle l info r
ma tion from t he 1702A
me mo ry ci rcuit is conve rt
ed to seria l inform ation
with a 74151 demul tiplexer
integrated ci rcu it, U1 0. The
74151 dem u ltiplexer uses 3
bina ry add ress signa ls to as
sist in converting from the 8
parall e l inputs to the se rial
out puts . O utput Y is
inverted .

Fig, 4 shows a flow of the
data from the ASCII key
bo ard to the o utput of the
74151 dem ulti plexer. Some
examples of code charac
ters a re shown in the buffer
memory and at the output
of the 1702A and 74151 ,

baud for the code character
plus 3 bauds for the char
acter space fo r a total of 4
bauds. The longest Morse
code cha racter used in the
Morse keyboard is the num
ber zero , It uses 19 bauds o r
storage locations for the
Morse-code character plus
3 bauds fo r the character
space for a total of 22
bauds or storage locations
in the memory ci rcuit.

Address inputs

4
B
C
40
4 1
42
A3 1702A
A4 Memory ci rcuit
45
46
4 7

Bit 1
2
3
4
5
6

Signal source

0 1
02
03
04
05

ASCH6
From
Buffer
Memory

CD4040
Address
Divider

ASCII6-to-Morse Converter

The ASCI Il>-to-Morse
converter portion of the
Morse keyboard (Fig. 3) is
made up of circuitry that
converts the ASC l16 da ta
from the buffer memory to
usable Morse code. The
ASC II6-to-Morse converter
conta ins a memo ry circui t
that is used as a code co n
ve rte r, a space-ba r-operat
ed word-space ci rcuit, an
automa tic cha racter-space
ci rcuit, a clock generator, a
divider ci rcuit, a sidetone
generator, and output cir
cuitry for operating the key
ing relay .

A 22-microfarad electro
lytic capacitor from the
master-reset line to ground
ensures that the master re
set has reset the buffer
memory when the Morse
keyboard is first turned on,
If the capacitor was not
there, the buffer memory
could contain some un
wanted information when
the power is first turned on.

The Rub Out key is a
function of the ASC II key
board and is used when the
Morse-keybo ard operator
desi res to e rase all of the in
formatio n that is in the
buffer memory. One-fourth
of a quad 7402 NOR gate is
used as an inverter . The
master-reset voltage is zero.
The master-rese t line is held
at + 5 V by a 10k resistor
and will not reset until a
zero-volt level is received
from the 7402 NOR gate
inverter. 8 outputs fo r a total of 32

storage locations for each
MorSe-i:ode character. This
arrangement allows room
for up to 62 Morse-code
characters and a wo rd
space in the 1702A memory
circuit.

The ASCII6 data ad
dresses the 1702A for the
desi red Mo rse-code cha r
acter. (The ASC II keyboard
will supply 8 bits of infor
mation for each character,
but with the Mo rse key
boa rd, only the ASC II6 or
bits 1 through 6 are used.I
The ASCI16 data addresses
the 1702A memory circuit
so that a respective 32-baud
storage section of the mem
ory ci rcuit is selected for
the des ired characte r.

The 1702A me mo ry ci r
cuit is prog rammed so that
eac h sto rage lo cation is
eq uiva len t to one baud .
The Morse-code charac te rs
a re broke n dow n so that a
dot is one baud in le ngth
and is programmed into the
memory circuit as a 1; a
dash is 3 bauds in lengt h
and is programmed as 3
ones in a row. A cha racter
space is 3 zeroes in a row. A
space between dots and
dashes is 1 zero. A word
space is 7 zeroes in a row
and will be hand led in a
special way in the ASCI I&
to-Morse converter circuit
ry. (The 1702A memory cir
cuit normally contains all
zeroes until programmed.)

None of the Morse-code
characters uses all of the 32
bauds or 32 storage loca
tions assigned to them. The
shortest Morse-code char-

I have chosen 4 groups of acter. the letter E, uses 1
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170l A Memory Ci rcuit
A 1702A EPROM (eras

able programmable mem
ory), U9. is used as an
ASCII6-to-Morse converter
and converts the data from
the buffer memorv . to
Morse code. The 1702A has
a total of 2048 storage loca
tions and has an overall
configuration of 256 by 8.
This means that there are
256 address locations with
8 parallel outputs for each
address location.



Connect your
computer
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The " AIRWAVES" that is, thru the Microlog AIR-1 , a
single board terminal unit AND operating program in
ROM that needs no external power supply or dan
gling extras to put your computer on CW & ATTY.
And what a program! The famous Microlog CW de
coding algorithms, superior computer enhanced
RTTY detection, all the features that have made
Microlog termi nals the standard by which others are
compared. Convenient plug-in jacks make connec
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Mary land 20879. TEL (301) 258 8400. TELEX 908153.

Note : VIC·20 Is a trademark 01 Commodore Electronics. Ltd.
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Note that the first 3 bauds
are a dash . Bauds 5, 7, and 1
of the next group are dots.
They make up the dash and
3 dots of the letter B. long
er Morse-code characters
such as the number zero
wi ll ta ke 3 sets of addresses
fo r the prog ram ming of the
memory circuit.

The 1702A memory cir
cuit is normally all zeroes
before programming. The
memory circuit need only
be programmed for ts . A
special programmer must
be used with the 1702A
EPROM and the memory
ci rcu it may be erased with
ultraviolet light and pro
grammed again if desired .

CD4048 Word-Space Ga le

The Morse keyboard uses
an ASCII-keyboard space
ba r-operated word space
that is handled in much the
same way as a regu la r
Morse-code character. The
one big diffe rence is that it
is silent at the output of the
Morse keyboard . The word
space must be 7 bauds in
length and must work co r
rectly with the 74177 cha r
acter-space divider

The ASCl 16 code for a
wo rd space is 100000. It is
the only ASCll6 cha racter
that has ze roes fo r bit 5, bit
4, bit 3, bit 2, and bit 1
There is an ASCII6 blank
that has all zeroes, but it is
not used with the Morse
keyboard . The 1702A pro
gramming address for the
word space is 1(K)()()()()Q An
E is programmed into the
1702A for a word space and
is shown as 100000oo a lso.

An 8-input expandable
gate is used as the word
space gate and is connect
ed as an 8-input OR gate . 3
of the inputs to the OR gate
are grounded and the other
5 inputs are connected to
bit 5, bit 4, bit 3, bit 2, and
bit 1. 1f any input of the
C04048 OR gate is receiv
ing a 1, the output will show
a 1 If all of the inputs are
zero, then the output will
be zero. If there is a zero at
the output of the CD4048

The address for the let 
ter A will be ()()(X)()100. The
letter B, which tS more
tha n 8 bauds in length, will
have 2 add resses. They a re
00001000 and 00001001 ,
Note that bit 8 of the ad 
dress has changed . The
output programming of the
1702A memory circuit will
be 11101010 and lOOOClOOO.

1702A Programming
Information

Table 2 is the truth table
for programming the 1702A
EPROM. The add ress and
output informa tio n fo r the
1702A memory c ircu it IS

shown in binary form for
simplicity. There a re 8 ad
dress bits . The first 6 ad
dress bits are the ASCII6
data and the last 2 bits are
needed to break down the
information in the 32-baud
storage sections into the 8
paral le l o utputs of the
1702A memory ci rcu it. Of
the 8 ad dress bits, the first b
bits readi ng from left to
right a re bit 6, bit 5, bit 4, bit
3, bit 2, and bit 1 of the
ASClI6 data , The 7th ad
dress bit, reading from left
to right, corresponds to the
Q5 output of the C0404Q
address divider and the 8th
bit corresponds to Q4. The
address inputs of the 1702A
memory circuit , re adi ng
fro m left to right, a re A7,
A6, AS , A4, A3, A2, Al , and
AD.

the Morse-code cha racter.
Ho weve r, additional ad
dressing is needed to break
down the Morse-<:ode sig
nals to the 8 parallel out
puts of t he 1702A memo ry
ci rcuit and to furthe r break
down the signa l to a seria l
form in the 74151 demul ti
plexe r. The additional bina
ry add ressing is suppl ied by
the (04040 d ivider circuit.
Table 1 shows a breakdown
of the signal sources and
add ress locations . Ql , Q2,
and Q3 are binary signa ls
used to address the 74151
dem ultiplexer; Ul 0 an d Q4
and Q5 o utpu ts a re address
signa ls for t he 1702A mem
ory circuit.

100000oo

1110 1110
11101110
11100000

10111 0 11
10111011
100000oo

10101110
11101110

10101011
10111000

10101010
11100000

1010 1010
100000oo

11101010
10 100000

11101110
10101000

11101110
11101010

11101110
11101 110
100000oo

10101011
10101 110

10111010
11101000

10101110
11101010

10111010
10100000

11101110
10101110
11100000

11101010
10 11 1010
11100000

10111 0 10
11101011

'00000oo
11101010
11101000

AS 01101100
01101101

10110000
10110001
10110010

BK 10110100
10110101
101101 10

10111 000
10111001
10111010

I 10111100
10111101

Word Space

'00000oo
o 1100000o

11000001
11 000010

1 11 000100
110001 01
110001 10

2 11001000
11001001

3 11001100
11001101

4 11010000
11010001

5 110 10100
11010101

6 11011000
11011001

7 11011100
11011101

8 11100000
11100001

9 11100100
11100101
11100110

S K 11101000
11101001

AA 11101100
11101101

? 11111100
11111101

Output

10111000

11101010

'00000oo
11101011
10100000

11101010

'00000oo
101011 10
100000oo

11101110
100000oo

10101010

10100000

10111011
10111000

1110101 1

' 00000oo
10111010

'00000oo
11101110

11101000

11101110
11100000

1011101 1
10100000

1110111 0
10111000

10111010

10101000

11100000

10101110

10101011

'00000oo
10111011

' 00000oo
111010 10
11100000

11101011
10111000

11101110
10100000

Address

00000100

00001000
00001001

00001100
00001101

000 10000

00010100

00011000
00011001

00011100
00011101

00100000

00100100

00101000
00101001

00101100
00101 101

00110000
00110001

00110100

00111000

00111100
001111 01

0100000o
01000001

01000100
01000101

01001000

01001100

01010000

01010100

01011000
0101 1001

0101 1100
0101 1101

0 1100000
01100001

01 100100
01100101

01101000
01101001

Table 2. 1702A programming truth table.
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p

M
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o

y

w

K
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I

J

G

z

a

L

R

S

T

U

V

A

B

c

o
E

F

as a d ock gene ra to r (U1 2).
The c lock genera tor oper
ates a t 2 times the bi t rate
of the Morse code. The
dock generator is va ried in
frequency in order .to vary
the speed of the outgoing
Morse code. The dock-gen
erator signal is fed to the
74177 cha racter-space di
vider and a C0 4040 bina ry
ad dress divider, U13,

The ASCl16 data from the
Clock Generator and buffe r memory addresses
Address Divider the 1702A memory c ircuit

The AS(1I6-to-Morse for the respective 32-baud
converter uses a 555 timer storage section assigned
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cuit which in turn is ro uted
through the 74151 as a
Morse-code cha racter and
resets the 74177 character
space divider. The 74177
character-space divider
does not have a chance to
generate a very long dura
tion pulse because of the
qu ick act ion of the 1702A
memory c irc uit and the
74151 demu lt ip lexer.



step up to the best•••

HIGH rOWER? Ou r PA-75 power amplifier is the
cham pio n ! Ruggedly built to give years o f dependable
o perat ion in continuous duty re pea ter se rvice.

Marl~ 3C re peaters and con t ro llers have no
equal in per formance . Both units feature
auto patch. re verse a u topatch. autodlal. 13
M orse m essag e s a nd a total of 39 fu nc-

t ions. Both fea tu re m icropro cesso r con trol
an d both have been proven in t he fi eld f rom icy

A laska to trop ical Brazil. A Mark 3C supercontro lter
can make any repeater a super per fo rmer. The M ark

3CR rep eat er is in a class by itse lf. I t com bines su perbly
designed RF circu itry in one handsome pac kag e . It is

without doubt the world's most advanced re peater !

LINKING? The lR-I is also avai lable w ith
contro l circu itry for Li n k Tran sceiver
o pera t io n . Now link repeater sites w ith t h e
flex ibl e cont rol capabil ity you 've always
wanted.

W ithout doubt LR·J is the repeate r val ue lead er! Compare its
outstanding per formance w it h any re pea ter -- t hen lo o k at
its pr ice . LR- I features include indivi d ual d ie-cast shielding
at receiver and transmitter p lus a se parate ly shielded
c-stag e receiver p re fil t er for peak performance in
harsh RF environments • Fro n t panel metering of
all vital functions · CW identifier • Sym metric
hard limiting fo r clean natura l au dio • l o w
power MOS control logic • Even the
cabinet is included -- just plug in and go!

'"' See L,sl 0/ Aavemsers on page f I~ 73 Magazine· November, 1983 27



Fig. 5. Power supply schematic.
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Operat ing Instructions

The Morse keyboard has
been designed to send per
fect Morse code with per
fect spacing. It has a buffer
memory which allows the
Morse-code operator to
type up to 192 characters
ahead of the outgoi ng
Morse code. The buffer
me mory will store the char
acters until they are need
ed . If the operator presses
the Sto re key, he may store
a small message and then
send it out w hen the Send
key is pressed. The message
will be stored in t he buffer
memory as long as power is
suppl ied to the Morse key
board. I have stored a mes
sage overn ight and then lis
tened to it in the morning
when I pressed the Send
key .

The bu ffer memory also
al lows the Morse-code op
erator to type at an un 
even rate and to stop at
ce rtain interval s if desired .
If the Morse-code operator
pauses too long, he may
f ind that the buffer memory
has emptied of informati on
and there will be uneven
spac ing of t he M orse-code
charac ters until he has
gained a head start on the
ou tgoing Morse code agai n.

A message o r t ransmis-

, ",n OuT 7 4 t 17

C ".~ SPC

OUTP UT . ' 40'

4'W

•«scu " uH£~ ' 70 2 . • T41~' -_p ao u o "'''ORY 'PRO" D'..u>" .08' _,ell •
~O,

1 , , r y..,
Co~O~O - CLOC . 7~, O'V ' O, R ...

Co .O~"

I" OR"

r-, I HO~140~ en
L.

~V f- S IO' TO~E..,
wOR D
SPAC,
QATE

"' T R4~S" 'TT,

Fig. 6, N7ACK Morse keyboard block diagram.

Power Supply

Fig. 5 is a schematic of
the Morse-keyboard power
supply. It supplies 5 volts at
approximately 1 Ampere,
minus 9 volts at approxi
mately 25 mill iamperes and
m inus 12 volts at approxi
mately 25 m il liampe res. A
Rad io Shack #276-1363
power t ransformer is used
for the low-voltage power
source . The secondary
winding of the transformer
supp lies 25.2 volts at 2 Am
pe res. A bridge rect if ier is
connected so that one side
of the recti fier suppl ies t he
plus vo ltage in reference to
t he transformer cente r tap
and the other side of the
rectifier suppl ies a m inus
vo ltage in reference to the
center tap. The plus side
goes to a 5-vo lt regulator
and the minus 9 volts and
the m inus12 volts are taken
from zener-diode circuits.
The t ransformer center tap
is at ground potent ial. The
1702A memory ci rcuit uses
plus 5 volts and minu s 9
vo lts. The 3341 f irst-in/f irst
out shi ft register uses plus 5
volts and m inus12 volts. A ll
of the ot her ci rcu its ju st re
qui re pl us 5 volts. A good
heat sink m ust be used wi th
the 5-vo lt regulator to pre
ven t overheati ng of t he
regulator.

term ines whether the out
put will be silenced for a
word space or enabled for
a regu lar Morse-code char
acter.

U15D is an inverter and a
bu ffer for the output signal.

Sidetone Generator

A 555 timer, U16, is con
nected as a sidetone gener
ator for monitoring the out
going Morse code. It gener
ates an aud io tone and is
keyed by the signal from
U15D. The sidetone genera
tor has an output t ransform
er with an output for an
s-Ohm speaker or B-Ohm
headphones. The frequency
of the sidetone generator is
approximately BOO Hertz ,
The sidetone generator has
a volume control. The vol
ume may be turned up
when using a speaker and
tu rned down if headphones
are used. The 1N914 diode
across the primary of t he
output transfo rmer fur
nishes a more p leasant tone
at the output of the side
tone generator .

word-space OR gate, the
output c irc u it ry of the
ASCl 16-to-Morse converter
will be silenced. There will
be a silent E present at the
output of the Morse key
board wh ich is 4 bauds
long. When added to the 3
zeroes of the previous char
acter space, there wi ll be a
tota l of 7 silent bauds,
which is the length of a
word space. Since the word
space is treated much the
same as an ASCI16 charac
ter, it w ill be treated like
one in the buffer memory.

O utpu t Gales

In the output ci rcu it ry of
the ASC Il6-to-M,arse con
verter, there are 4 NAN D
gates, designated U15A,
U15B, U15c. and U15D.
U15B and U15D are con
nected as inverters.

U1 5A is connected as a
NAND gate and combines
the output-ready signal
from the buffer memory
and the seria l-output signa l
f rom the 74151 demulti
plexer, U10. The outpu t
ready signal also resets the
555 clock generator, U12. Keying Rela y
The output-ready signal is I am using a Radio Shack
used to synchronize t he #275-215, double-pole dou
bu ffer-memory output sig- ble-throw miniature plug-in
nals and the clock genera- rel ay fo r the transmitter
tor . Without the sync hro- keyi ng relay. It is a 5-volt re
ni zi ng of the signa ls, it lay with a 50-0hm relay
would be possible to miss a co il. I bent the relay con
part of the f irst baud of the tacts closer together to im
Morse-code characte r. prove the response t im e of

U15C is also connected the relay" A 2N2222 trans is
as a NAND gate and com- to r amplifier is used as a re
bines t he output of the lay d river. The rel ay plugs
word-space gate w ith t he into a regular 16-pin DI P
signal from U15B and de- socket.

28 73 Magazine· November, 1983



) '. .J•

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

J ~

Hand·held Transceivers
SyntheSized , 800 channels; 15/15
Wins; 250 rna. N1Cd Pilk. AC wa ll
charger; fle. lb1t intenna; earphone;
wnst stri p; be lt ChD Models w,lh or
Without ' ouch ' 001.'- Pad (TT P].
Mod.1 ttllll., SALE
IC·2A lor 2 meters . • S 23950 214"
IC-2A' wllh TIP 269.50 219'1
IC-3Alor 220 MHz 269.95 234's
IC-3ATwilh TIP 29995 239's
IC·4Afor 440 MHz 269.95 234tl
IC·4ATwith TIP 299.95 239'1

Accesso-zes for Hdnd-hf'Ids : Regular
BC-2SU Ext ra l Shour wall charger $10.00
BC-30 Ill 5·hour drop ·1n charger for BP·213/5 69,00
Bp·2" 450 rna. 72v Iweu. lime banery 39,50
BP-3 Ed ra sId, 250ma 84v 1.5w ballery 29.50
8P-4 "Illa line battery u se 12.50
SP-S· 4SO rna, 108v 2.3whi'power balltly 49 SO
°8C_JOff'quifPd 10 cfl ~rgp BP-2 & BP·5
fA-2 htri 2mllu'bIe antenna 10.00
CA·2 TelescOPing 1/ 4,wive 2m antenna 1000
C ·S 5/8·w,ve telescoPlnl zm antenna ••.•.••• 18.95
C ·3 btll n Olle.lbIt i ntenna ..•.............. 9,1 2
C -. htri 440 t1e. lble antenna 9 12
CP·l Clgalelle lIghter receptacle Chl l for BP·3 9,50
DC-I DC opefllion module 11,50
HII ·9 Speaker/mlC rophone 34 50
LC·2A leather case Without TTP cutout 34 95
LC-2A' Leather case With TTP cutout 3495
ML,I zm 2,3/ 10w HTamp. (Reg $89J SALE 19.95
3A-TTN 16·bullon TTP trent for 2A13A/ 4A 3950
CommSpec SS·32M 32-lone encoder 2995
Ml-25 Zm 20w HT amp. (Reg, $199.50) SALE 179.95
IC-M12 12 ch Manne hand-held . .. .. SPECIAL269.95

5honw~ ...e ff"Cl" ivf"f Rflul.r SALE
11 ·70 lOOKHz·30MHz digital recelvel ... $749 00 599'1
't il 10/3 0/83 - pllrchas. 11-10 and IK.iv. certl liu te
lor Ir" CC-4 World Clock ($99'\ Va lue' from ICOM.

U ·257 fMURI!.......... ............... 36.00
IC-7072 Iranscerve mtertace. 720" 11 2SO
FL·44/A SSB fi ller (2nd If] 15900 IUtl
FL·63 250 Hz CWftlter {1st IF) 48.50
SP-3 External speaker 49.50
U -299 lCK-10) 12V oplion ... . .. . .. . . 995
MB-12 Mobile mount 19.50

HOURS: Mon.lhru Fri. 9·5:30;Sat. 9·3
Milwaukee WAYS line 1-800-5 58-0411 answered
evenings until 8:00 pm. Monday thtu Thursday.
Please use WAYS line 'or Placing Orders.
For other information,etc .please use Regula r hne.

------
~ ---
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Oplions - continuf"d Rerular SALE
CF· I CoolIng tan lor PS·20... ......... 4500

SP·3 blernil spei ker... .. ... .... . ....... 4950
Speiker/phont patch tsPealy rildlO) 139.00 129'1
8C-I0A Memory w c. ·up 8.SO
[x·2 Rtlay box w/marker.... .. . . .. .. . ... 34,00
A' ·100 l OOVI' a·band automabc ant tuner 349,00 314"
A' -500 500w 9-band iulomallC ant tuner 449 00 399'1
"T· I00 Manual antenna toner 24900 224"
AH ·I 5·band mobile ant w/ funer 28900 259"
CC-4 World clocll... . .. .... . .. ... . .. . . .. . . . 99,95 99"
H f Lint'lf <Imp/diN
IC·2Kl 160·l 5m/WARCsolidstatehnear 1195 00 1299
VHfI t'H f Mul/;-modfOs
IC-251'\ 2m fMlSSB /CW Icvr S149.00 549"
$50 Factory Rebate · until gone!
IC·5510 BOw 6rn Xtvr $69900 599'~

PS·2O lOAsWltc hln, ps/ spll r 22900 199"
EX-I06 FMidaplor 12500 112"
8C-I OA Me molYback·up 8 50
SIII-2 Electret desk microphone 3900

IC·451'" 430-440 SSB/f M/CW Xcvr /ps 89900 76 9'~

IC·451A1Hil h 440·450 MHz Xcvr /ps 89900 769'1
"'C·I 15 db preamp.IC·451A/45A ... 8900 79'1

IC-271 A 2m. 25w ICVI • . •• • . • • .• • . • • . . • •• 699.00 629'1
IC-471A 430·450 MHz, lOw I CVI •• . •• •• 799.00 719'1

PS-2S Inlernal power supj)ly TBA
HII·12 Hand microphone 39SO
SII·6 Electret desll mIC rophone 3900

VHf/ VHf fM IIt lll l,r SALE
IC·25,\ 2m. 25w. up-dn.ttp mlC.lrn Ieds$359,00 319"
IC·25H as above. bul45 Wins 38900 349"
IC·45,\ 440 fM.cvr. lOw, TTP mic 399 00 ] 59"

BU·I Memory back ·up ...............• 38.50
IC-22U lOw 2m FM non·digita l XCVI. • •• 29900 249'~

EX-199 Remote freque ncy serectc- .. 35.00
RP-3010 440 MHz repealer 99900 899"
VHf/UHf mul/;-m odf's:
IC-29OH 25w2m SSB/FMXcvr. TTP rmc S549,00 489"
IC·560 lOw sm SSB/F M/CWxcvr.....• 489,00 439"
IC·490A lOw 43(}.440 SSB/F M/CWXcvr 64900 519"
VH f /UHf POrl~bl('s :

IC·2025 zm port. SSB xcer, 31'1 PEP $219,00 249"
IC·505 3/ 10w 6rn port, SSB/CW Xcvr 449,00 399"
IC·402 432 portable SSB. cvr 38900 299n

8p·IO Internal nicad banery pack 19SO
BC·I5 ACchargel. 1250
EX·248 fM uml.. . .. . . .. . .. . .. . ... . . ... 49,50
SP·4 Remote speake r... . .. . .. . .... .... 24 95
lC·IO Lea ther case 34 95

IC·3PS Power supj)ly fOI portibles. . .. . . 9500 19'1
IC·20L zmimp. lOw PEP or fM 98.00 19'1
IC-lOL 432 amp. lOw PEP/FM 10500 94tl
1.2 C Hz f'qUipmf'flI
IC-1 20 lw 1.2 CHI FMXCVI •• .•• . • • • . • •• $499.00 449'1
RP-1210 lOw 1.2 CHI repeater ' BA

Cabinet for RP·I210 or RP·3010 249.00

Hf Transceivers : Relular SALE
le-740 g·band 200. PEP XCv, •.... .. . SI099,OO 949"
plus FREE PS-140 internal power supply &
$50 Factory Rebate · until gone!

p$·no lnternal power supply $159.00 149"
- £1-241 Marker Unit..... ... ... ... ... . 20,00
*U·242 FM unit ... ... ... . .. . ... ... ... . 39,00
°U·243 Electronic keyer unl!. . .. . .. . 50,00
°Fl·45 500 Hz CWfilter (1 st IF). . . .. . 59.50
°Fl_54 270 Hz CWfiller (lsi IF) .. . .. . 47 50
°Ft·52A SOOHzCWllllel (2nd IF) 96.50 89n
°Fl·53,\ 25O Hz CWltlter {2nd lF) 96,50 1 9'~

*Fl-« A SSBhlter (2nd If) 15900 144n

SM·5 t ecnet desk microphone 39.00
HM-IO MobIle scan mICrophone... . . . 39.50
MB-12 Moblle mounl ... . .. . .. . .. . .. . . . 19.5O
*Opl;ons ~ 150 (0' IC-74S li~led ~Iow

Ic·n o 8-bind 200w PEP Xcvr w/lIII( . .. S829.OO 599n
Fl·JO SS8 Idter {passband tuninil. .. 59.SO
Fl·U/ SSB 1,lter {2nd IF) 159.00 144n
fl-45 500 Hz CWfilter . 5950
EX·19S Marker Unll... ... . . .. .. . . .. . .. . 3900
EX·202 LDA mteriace; 730I2KlIAH· ! 21,50
EX·203 150 Hz CWacne uner 39,00
EX·20S transverter swi tchmg unit.. . 29.00
SM·5 Elec tre t desll microphone .. .. .. 39,00
HM ·IO Mobile sean microphone. .. .. . 3950
M8-5 Mobile mount.. .. . . .. . .. . .. . .. . . 1950

IC·720A 9·band Xcvr ll-30 MHz Revr $134900 899"
Fl·32 500 Hz CW filter 59.SO
Fl·34 52 KHz AM filler 49.50
M8·5 Mobile moun!.... . . .. . .. . .. . . .. .. 19.50
IC·7072 m nscewe uuertece. R-70 .. 112.SO

Ic·n5 9 band . cvr/ .I-30 MHz ICvr $999.00 199'1
PS·35 Inlernal power supply 160.00 1Un
Cf5· 455KS 2.8 KHz wide sse filter
SM-6 Desk mlclophone... . .. . .. . .. . .. . 39.00
HM·12 Hand mlClophone 39.SO
See IC· 740 lis! ~bo"'f' tor olhf'f options (*J

IC·751 9,band . cvr/l·30 MHl rcvrS 1399.00 1229
PS·3S Internal power supply 160.00 144n
Fl·S2A 500 Hl CW nner 96.50 19'1
Fl·5lA 250 Hz CW bner 96.SO 19'1
Fl·]3 AM biter ...... .. . .. . .. . .. . .. . .•. . . 31.50
SM·6 Desk mcrephooe •• ..•.••••••••• . 39.00
HM·12 Ha nd microphone... .. . .. . . .. . . 39.SO
htelnal frequency conlroller.... . .. . .. TBA
High stabil ity reference cl)'Stal. . . .. ... TBA

Oplions: 720/730/740/745/ 751 Relulil SAtE
PS-15 hternil20Apower supply $149.00 134n

EX-144 Adaptol;CF·1 /PS·15 ... . .. . .. 6.SO
CF-l Coohng fan for PS- 15... . .. . .. . .. 45.00

PS-20 20A SWitching ps w/speejer .. .. . 229,00 199'1
CC-l Adaplor; HFradiO to PS·20. .... 10.00

In Wisconsin (outside Milwaukee Metro A,ea)
1-800-242-5195Order Toll Free: 1-800-558-0411

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

ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. MI06 CHICAGO. Illinois 60630
621 Commonwealth Ave . 1898 D'e. Strttt 1072 N, Rancho Drive ERICKSON COMMU NICATIONS

Phone (305) 894·3238 Phone (81l) 46t.4267 Phone (702) 641-3114 5456 N. Milwaukte Avenue
Fla . WAYS 1·800·432·9424 No In·Stale WA YS No In ·State WATS Phone (312) 6]1-5181

~~otr~~dae 1-800-327-1917 No Nationwide WAfS ~:~~:ae 1-800-634-6227 ~ri~~~: 1-800-621-5802

WICKLIFFE. Ohio U092
28940 Euclid Avenue

Phone (216) 515·7388
OhIO WAfS 1·806-362·0290

~t"d· l · 800· 3 2 1· 3 594•."
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extra c i rcu it ry that it would
requ ire t o do i t. After a l ittle
p ractice, t he Morse-code
operator will find that it is
very easy to type a message
correctly w hile monitoring

@J___@IUI2·1
"'-fiO"Io

"" • 0..

•

Fig. 8. Component layout.

buffer memory. It w ould be
a lmo st imposs ibl e t o
m o n ito r the Morse code as
it is being typed in t o the
M orse keyboard. It wou ld
no t be practica l to u se the

-0

'0

I

-B

Morse keyboard . The Morse
keyboard has a sid eto ne
ge ne rat or for monitoring
the outgoing Morse co d e,
but not fo r moni toring the
code before it enters the

sion shou ld always be start
ed with at least one word
space. If the operator de
si res to get a good head
st ar t on the Morse key
board , he m ay need to p ress
sev era l word spaces in rap
id success io n. If t he Morse
co de operator desires to
sto re a m essage, he sho u ld
st art with a word sp ac e. If a
message is st arted with a
c harac t er instead of a word
sp ace while in the Sto re
m ode, t he operator wil l
hear a stead y tone . The
stead y to ne may be used to
tune the t ransm itter. To
st o p the stead y tone, p ress
t he Rub Out key or t he
Se nd key .

Sometimes it is co nve
nient to type part of a
message in t o th e buffer
memory wh i le receivin g
M orse cod e from the o th er
stat io n be ing w o rked.

At first, som e people may
bec o me c onfu sed when
heari ng t he M orse co d e go
ing out a ft e r t hey had
p rev iously t yped it in to t he

PRINTED CIRCUIT BOARD ASSEMBLY

The printed circuit for the N7AGK Morse keyboard has been
laid out on a t.rnch by tc-tncn single-sided printed circuit
board. The printed circuit layout has been especially arranged
fo r ease of assembly. All external wiring connections to the
printed ci rcuit are made with push-in terminals.

All jum pers, sockets, terminals, and parts are shown on the
printed ci rcui t parts drawing. The drawing shows the parts
side of the printed circuit board whi ch is opposite the foil
side.

The jumpers should be installed and soldered first. The
jumper wire is pre-tin ned, 24-gauge, copper bus wire. The
jumper wires are shown as dark lines on the certe-sroe printed
circuit drawing.

The resistors and diodes should be installed and soldered
next.

Sockets are recommended for the integrated circuits and
the keying relay . The sockets must be installed so that the
notch end corresponds to the black dot on the parts-side
pr inted ci rcuit drawing. Extreme care must be taken when sol
dering sockets to prevent bridging across of the solder. A low
power solder iron and good quality, small-diameter, rosin
core solder is recommended. Do not overheat the solder con 
nect ions and do not use excessive amounts of solder for the
solder connections.

When installing C2 and C5, be sure to watch for correct
polarity.

Install the 2N2222 keying driver transistor with approx
imately 3/8 inch of the transistor lead remaining between the
tran sistor and the solder connection. Be careful not to use ax.
cesslve heat when soldering the transistor leads to the
printed circuit .

The black lead of T1 is not used. It may be clipped off if
desired.

Install the push-in terminals as shown on the printed circuit
drawing. Install output transformer 11 and solder the leads
to the ir respective push-in terminals as shown in Printed err
curt Board Terminal Connections for connections 25, 26, 27,
and 28.

Install and solderC4,C3, C1 , and R6. (This should complete
the printed circuit board assembly.)

Check the assembled printed circuit board carefully before
attempting to use the circuit board in your Morse keyboard.

PRINTED CIRCUIT BOARD TEST TERMINALS

81, B2, B3, 84, 85, and B6 are the ASCII information bits
coming from the output of the buffer memory and going into
the 1702A EPROM, U9, and the CD4048 word-space OR gate,
U1 1.

SO is the shift-out pulse line from the 74177 character
space divider, U14. The shltt-out pulse ini tiates the cresente
tion of the next ASCU6 character from the buffer memory. It
may be used as an external sync t,rigger pulse when view ing
the outgoing Morse code on an oscilloscope.

OR is an output-ready signal line from the buffer memory. It
resets the clock generator and ensures that the outgoing
Morse code is in sync with the clock generator.

CL is the crcck-ceneretor output. It has a pulse rate that is 2
times the baud rate of the outgoing Morse code.

OUT is the outgoing Morse-code test point.
The ground and + e-vott connections fo r the ASCII key

board may be taken from the extra terminals shown at the
right of the parts-side drawing.
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PRINTED CIRCUIT BOARD TERMINAL CONNECTIONS

The N7AGK ASCII&to-Morse converter printed c ircuit
boa rd uses small push-in terminals (Radio Shack 27().1394j lor
all external con nections and test po ints. They are Inserted
from the parts side of the printed ci rcuit board and soldered in
place. When wiring to the printed c ircui t board, all connec
tions should be made on the foil side.

Connections 1, 2, 3, 4, 5, and 6 are the ASC1I6 bit connec
tions from the ASCII keyboard. Bit 1 is pin 7 on the ASCII key
board. Bit 2 is pin 6, bit3 is pin 5, bit 4 is pin 4, bit 5 is pin 11 ,
and bit 6 is pin 10. (See the Keytronic da ta sneete.j

Connection 7 Is a strobe- or keypunch-pulse connection to
the ASCII keyboard. It is connected to pin 12 on the ASCII
keyboard.

Connection 8 Is Rub Out and is connected to the Here Is
key, pin K on the ASCII keyboard.

Connect ion 9 is to the speed potentiometer counterclock
wise terminal (looking from the bottom).

Connect ion 10 is to the center terminal of the speed poten
tiometer.

Connection 11 is Store and is connec ted to the Rept key,
pin H on the ASCII keyboard.

Connec t ion 12 is Send and is connected to the Break key,
pin J on the ASCII keyboard.

Connection 13 Is -12 volts and comes from the power
supply.

Connection 14 Is a connection to the green LED buffer
memory ind icator light. The connection is made to the neqa
tlve side or flatted side of the LED. The pos itive lead of the
LED goes to +5 volts.

Connection 15 goes to the negative side of the yellow LED.
Connection 16 goes to the negative side of the red LED.
Connect ion 17 is + 5 volts from the power supply.
Connection 18 is to ground.
Connections 19 and 20 are the relay contacts for key ing the

transmitter. Connect ion 19 goes to the ground connec tion of
the keying jack at the rear of the Morse-keyboa rd cabinet and
connect ion 20 goes 10 the other connection of the key ing jack.
The keying jack Is a standard phone jack.

Connection 21 goes to the phone or speaker jack on the
front of the Morse keyboard. The other connection is
grounded.

Connection 22 Is -9 volts from the power supply.
Connection 23 is the counterclockwise connection to the

volume potentiometer (looking from the bottom).
Connection 24 is the center connection to the volume

pot. The rema ining connec t ion on the volume pol goes to
+ 5 volts.

Connection 25 Is for the red wire trom 11. Connection 26 is
lor the green wire from Tl . Connection 27 is for the wh ite wire
from Tl . Connection 28 is lor tne blue wire from Tl .

the outgoing code. An error
in typing is easily recog
nized by the Morse-eode
operator and may be cor
rected by hitti ng the word
space bar and then send ing
a qu estion ma rk and then
hitting the word-space bar
aga in and then send mg the
word o r charac ters again
correctly.

The Morse keyboard is
an excellent device for
lea rmng the Morse code or
for increasing one's code
spe e d. A portion of a

Morse-code pract ice tran s
mission may be copied on
the Mo rse ke ybo ard by
pressing the Store key and
copying the Morse code
and then playing the Morse
cod e back at a slower
speed by adju sting t he
speed co ntro l and pressing
the Send key. The Morse
code is played back at a
slower speed to check for
accu racy of receiving the
practice transm ission.

Another person who does
not know the Morse code

himse lf may type charac
ters into the Morse key
board and send them at a
speed that is co mfor ta ble
for a person learning the
Morse code. The Morse
code speed may be set for a
certain speed and the char
acters spaced for several
seconds if desired .

As the Morse-code learn
er beco mes better at rece iv
ing the code, the spa cing
between characters may be
grad ually decreased until it
becomes the normal cha r
a cter spa c ing. Another
method of spacing is to use
a word space or two in
place of a character space
and then add seve ral word
spaces in place of a norma l
word space to dist inguish
between words o r groups of
Morse-code characters.

The speed of t he Morse
key boa rd may be set for a
range of approximatel y 5
words per minute to over
70 words per minute. It is
easy to stav ahead of the
outgo ing Morse code when
operating at the slower
speeds. but at the higher
speeds it becomes increas
ingly more d ifficult to stay
ahead . The Morse-eode o p
erator sho uld never send
out Morse code at a higher
speed than he can copy
comfortably unless he is
using a video readout for
monitor ing the transrnis
sio n. Even with a video
readout it can be risky
business when external 10

terterence prevents the vid
eo readout from rece iving
the Mor~e code correctly.

Typing will be no prob
le m for the beginning oper
ator as long as he is carefu l
to type acco rd ing to stan
da rd typ ing procedure. An
operator sho uld never type
us ing the " hunt and peck"
svste m because it will hin
der him later when he de
sires to inc rease hi s Morse
code and typing speed.

Most beginning Morse·
code operators will find
that it is usually easier to in
crea se one's typi ng speed

than it is to increase one's
Morse-eode speed. A begin
ner sho u ld end eavo r to
type taster than he normal 
ly can receive the Morse
code in order to stav ahead
of the outgoing Morse code
when us ing the Morse key
boa rd . For inst a nce , a
Mo rse-keyboard operator
who can send and receive
code at 15 words pe r min
ute must be able to type
faster to stay ahead of the
outgoing Morse code_ If he
cannot type faster than the
outgo ing Morse code, he
may ha ve trouble when
short Morse-eode cha rac
ters like Eand I, etc .. appear
freq uently in the message.

One of the principal ad
vantages o f the Morse key
boa rd is the ability to send
perfect Mo rse code at high
er speeds than is possible
ot herwi se . Many Mo rse 
code operators reach the
limit of the ir code-send ing
a bilities at a pproximately
30 words per minute. The
Morse keyboard extends
the range that the Mor~e

code o perator may other
wise attai n. The ability to
se nd and rece ive Morse
code more accurately and
more easily is a decided ad
va ntage for the Morse-code
o perator .

Construction

The printed circuit board
is a si ngle-sided. 7-inch by
'lu-inch board t hat has been
la id out fo r easy assemb ly
and solde ring. I spaced the
layout so that none of the
jumper connections o r ter
minal connec tions is very
close to any other one. The
closest so lder connectio ns
are fo r the integreted-c ir
cult socket connect ions.

I have used push-in so l
de r te rmina ls for the con
nections to and from the
printed circuit board and
for some of the test te r
minals.

The photograph shows
two Jones terminal strips
for connections between
the printed circu it board
and other locatio ns of the
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since I started designing the
Morse keybo ard .

In the future, I w ill be
selli ng some assembled
printed circuit boards and
possibly some completely
asse mbled Morse k e y 
boards.

Morse keyboard . These are
not abso lu tely necessary
and may be omitted. I have
been using them for tes ting
pu rposes .

The printed circu i t board
and the metal plate for the
power supp ly are mou nted
on the bottom of the key
board cabine t on metal
standoffs. The wiring from
the printed circuit board to
other part s of the Morse
keyboard is bro ught out
from the bottom side or the
foil side of the board .

Availability of Components

I wil l supp ly a d rilled and
etched printed ci rc uit
board for $25.00 postpaid in
the US and Canada along
with complete instruct ions
for wiring and assembly. I
will supply a programmed
1702A EPROM for $10 00 o r
program a reader-supplied
1702A EPROM for $600
postpaid.

I w ill supply a Keytronic
m o d e l L1648, 53 -key ,
ASR-33 data- communica 
t ions ASCII keyboard w ith
the proper keyto ps for $1 00
pos tpaid in either the US o r
Canada. The ASC II key
bo ard uses a capacitance
type kevswi tch and has
over a 1DO-million-key
stroke reliability. The key
board is fu lly assembled
and has a rigid mount ing
f rame and removab le two
shot m o lded keytops. (A
two-shot molded keytop is
one that has the charac ter
molded w ithin the keytop
so that it w ill not wear off
with continued use.) The
ASCII keyboard is availab le
with schematic and data
sheets .

The Morse-keyboard cab
inet is a 14-inch-w ide by
11 .3-inch-deep sloping pan
el keybo ard cab inet manu
factured by Ham mo nd . The
bottom portion is #1 456 PL3
CBU and the matchi ng top
portion is #1456 PL3 PWH .
It is the same keyboard cab
inet as is shown in the
photograph.

If the Morse-keyboard
bui lde r al re ady has an

.... See Ltsl 0 1 Ad"NltSers o n oa9" 114

ASCI I key board , he m ay
use it with t he M o rse key
board If the ASCII key
board is of the same co nf ig
uration as the one men
tioned in t he art icle, he may
use It without mak ing any
changes to the t ru th table
or the 1702A memory-e ir 
cu i t programming. If the
keyboard is diff erent, a new
set of t ruth tables w il l need
to be made and the 1702A
memory ci rcuit will need to
be pro grammed for the
ASC II keybo ard . A layout
of the keyboa rd should be
worked out and a list made
of the ASCIl6 ou tputs fo r
each of the keys to be used.

Power must be app lied to
the ASCI I keyboard and the
voltages read for bits 1
th rough 6 for each charac 
ter. A one wil l usually be
plus S volts and a ze ro wi ll
be zero volts or ground po 
tential. (Some cha racte rs
may have the same ASCI 16
data as other characters
and th is must be allowed
for in the keyboard lavout.)

The 1702A memory ci r
cuit does not need to be
programmed accord ing to
the ASCIIE> data but should
fol low it as cl osely as possi
b le. There w il l be no prob
lem w ith the letters and
numbers characters, but
some of the punctuat ion
m ay not fo llow a strict
ASCI 16 conformity. None of
the special comm u n ica
tions characters suc h as
break, wait, end of mes
sage, and end of transmis
sion w ill follow any kind of
ASCII pattern. Three fu nc
tion keys should also be se
lected f o r t he Store, Send.
and Rub Out keyboard
funct ions.

Foreign characte rs may
be selected for the Morse
keyboard . The keytops wil l
need to be labe led i f the
keytops are not availab le. A
larger keyboard may be re
q uired for alphabets that re
quire a la rger number of
characters such as the Jap
anese K ata Ka na radio
code. None of the fore ign
cha racte rs w ill be too long

* RTTY * RTTY * RTTY * RTTY * RTTY *
~ BUILT TO WORK ~

:;: WHEN OTHERS WON'T! ~. ,.
> :D

~ :;; ....= . . . ~

~ oobt)t) (5 :> "" ,,"., ~, -
~ TMC-1S Computer Interface -1-1
a: for RTTYICW -<

The best pertorming unil under adverse band conditions.
... lMC-1B is designed 10 compare with the professiona l *
> equipment that has been on the market for years, not just a :tI
t- piece of gear to get you into computer Rny. No computer -I
t- experience needed. Software is included tor Vic-20. Will -I
a: work wi th most micro computers and with most of the -<

poputar software available. Onl~ Cl i gives you all this and
... more .. Aulo start with a variable control on front panel , *> will only print on properly tuned Rny signal .. L C tuned :tI
t- circuit filters (no active fil ters) .. Easy to tune wi th large -I
t- meier for greater accuracy, arso mark and space LEOs .. -I
a:: Switchable between 2 rigs (no wires to change) .. Built-in -<

monitor speaker for monitoring the signal as you send i t ..
il High gain on input, turn your rig way down .. Relay *> lactated CW key and P.T.T. .. Simple hook-up .. AS 232 .. :tI
'"'"" All metal cabinet .. One year gua rantee. $299.95 -I
t- Price includes Vic-20 sof tware in basic on cassette and -I
~ computer cable ~.. VISA ~

Write or call for more information: ' ...-

~ CONTEMPORARY TECHNOLOGY, INC. :D
t- P.O. BOX 1083 • SALEM, OR. 97308 .... 37
a: 503 - 399-7406* RTTY * RTTY * RTTY * RTTY * RTTY *

for the M orse keyboard,
since the nu mber zero is t he
longest Morse-eode charac
ter used . All of t he other
characters are shorter than
the nu mber zero

If mo re than 62 charac
te rs are needed, it would be
best to redesign the Morse
keyboard, use ASCl I7 d ata, Summary
and use a la rger capacity I have enjoyed designing
memory ci rc uit. A 2704 the Morse keyboard and
EPROM wou ld supp ly as have been using it con-
m any as 126 characters and siste ntlv on the ham bands
a word space if there we re ever since it was a bread-
tha t m any Morse-code board ci rcuit. Many hams
characte rs ava ilable Bot h have ment ioned that it was
uppercase and lowercase easy to copy code from the
posit ions would need to be Morse k ey b o a rd . Many
used on t he ASC II key- have indicated a desire to
board. There wou ld be very tryout a Morse keyboard
few req u irements fo r that for themselves to see how
type of arrangement. we ll they work. Some hams

Most of the integrated w ho previously showed
circuits are read ily ava il - very l ittl e interest in Morse
ab le at most of the large code operation have fou nd
electro nics parts houses. that i t is very enjoyable
Prices are stil l comi ng after al l. Morse keyboards
down fo r so m e of t he inte- are catc hing on and it looks
gra ted circuits being used like there wil l be very many
in the M orse keyboard . The on the ham bands in the
prices are down qu ite a b it future .•
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YOUR DEALER

THE HAM SHACK
808 NO. MAIN STREET
EVANSVILlE INO 4ml

TEL 812-422-0231
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DIRECTION
FINDING?

* No Receiver ModI

* High Senlltlvlty

* 135-165 MHz Standard Range

* Moblte. Baae or Remote Use

* Bright LED Dlaplay

* Dptlonal Digital Readout

* DpllOllal Slrlal Interfa..

* Kill or wembled UnIII

* 12VDC Dperatlon

* 90 Day Warranty

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any lour
omnidirectional antennas. Low
noise. high gain for weak signal
detection. Use serial AFSK option
lor remote display or tape record
ing data. Kits Irom $210. Assem
bled units and antennas also
available. Calt or write for lult
details and prices.

DOPPLER SYSTEMS
,....... 5540 E. Charter Oak

Scottsdale, AZ 85254
(602) 998-1151

IItIVERSAL AMATEUR
RADIO INC.

AUTHORIZED DEALER
FOR. KENWOOD

• DRAKE • YAESU
• ICDM • TEN TEC
• DENTRON • SONY
• AZDEN .DENTRON
• KANTRONICS • MFJ
• MILLER • NYE
• ROBOT • INFO-TECH
.CUSHCRAFT .LARSEN
• SHURE • TEMPO
• ROHN • PANASONIC

JAPAN RADIO CO.
NRO - 515

Complete Stock 01
all Antennn and Towers

Excellent Warranty on Used Equipment
-Qualified and Authorin:d Serv~e

Sa me Day Shipment-Me-VISA

614-866-4267
UNIVERSALAMATE UR RAD IO INC.

1210 AIDA DRIVE
REYNOLDSBURG ICOLUMBUSj OHIO 43068

PROGRA M DISK-PAK I REGULAR

Super-log S 19.95
Custom Beam Heading S 26.95
Compu·log S 16.95
Antenna Anatomy S 14.95
Super Duper S 9.95
Micro-Clock S 9.95
M icr~DX $ 9.95
IRC Management $ 9.95

OILY 84995 Vl~~

PROGRAM DISK-PAK II REGULAR

Novice Theory Review S 19.95
General Theory Review S 19.95
Advanced Theory Review $ 19.95
Extra Theory Review $ 19.95
Morse Code Trainer $ 16.95

OILY '2995 t.::'J~



TU·170A
WIRED $289.95
KIT $189.95

For more information & sales
1·800·HAM-RTTY

SERVICE 1·913·234.(l198

o Flesher Corporat ion
P.O . 80 x 976

.....23 TOPEKA, KS 66601

la na

To 300 Ba ud

TERMINAL UNIT FEATURES

•

•
•••• •

• •

••• • •• au put.

• • •• • • •
• ••• ••• • •

• •

• •• • •• • • • •• • •• • •• • • •• • •

••

•••

TU-30 0
WIRED $349.95

ROM-1I6 • IRS-SO RTTYj e W
• Splll Screen Video
• Real Time
• Fourteen Butters
• Text Ediler
• Auto CWIID
• sercor, WRU
• Word Wrapping
• For Model I, iu. IV •• Many More features _
• Ma il Box sonwo re ava ilable too •

Coli lor Prices • •
°TRS-80 Trademark 01 TANDY CORP.

TU·470 WIRED

HOLIDAY SPECIAL $429.95

...... ..... ........ .... .... .......... ............... .... ... ..... ...
VARIABLE MICROWAVE DOWN CONVERTER
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Tt'fry Conboy N6RY
2631 SW Orchard Hill Place
lake Oswego OR 970J4

Reveal the Receiver
Behind the Specs

Here's a program that will make sense out of all those numbers.

Usuall y they will spec this as
the two-tone dynamic range,
but somet imes it is given as
the th ird-order intercept. Is
there a w ay to make a di rec t
corn panson!

Fortunatel y, it isn't too
ha rd to m ake these compa r
isons. It's especia lly easy if
you use a computer to do
all of the math. Before we
get to the program that
does thi s, let' s ref resh our
memor ies abo ut the speci f i
cations that I just men
tioned,

Recent ly, I found myself
coming down with a

d read d i sease, I 'm su re
you 've had it, too , It usually
starts w ith a v isit to a
friend's shack , a hamfest, or
the local rad io emporium.
You begin to experience an
itch that can be relieved
only by buying a new piece
of ham gea r,

As the d i se ase p ro
gresses, you pore over glos
sy spec sheets and read
equ ipment review s in the
ham magazin es, It doesn't
take long to realize that com- Sensi tivi ty
paring brand K to brand D is
al most impossible when it For HF receivers, se ns r
com es to the receiver sped- tivitv is a m easure of the
fications. noise generated by the

amplifier stages and m ixers
In one spec shee t . re- in the signal pat h between

ceiver senst t ivitvis givenin the a n te n na a n d the
microvolts for a 10-<:lB sig- speake r- It has nothing at
nat-pl us-noise-to-noise ra- all to do w ith the gain or
tic. For another r ig. the amplif ication of the re
measurements in the lab ce iver. This is a point o f
test give the minimum d is- co nfusio n with many hams.
cemible signal, O n o cca- The m ost common way
sion you m ay f ind a men- of spec if y ing sensitiv ity is
tion of the receiver f ront - with the vo ltage required to
end noise f igure. And all of give a signal-to-no ise rat io
these are tested in differ- o f abo ut 10 dB. The test is
en t bandwid ths. How can easy. Just use a calibrated
you cope? generator to feed a signal to

If that's not enough, to- the receiver and watch an
day's solid-state transceivers aud io voltmeter connec ted
are good enough so that the to the audio output. In
m anufacturers are ac tually crease the leve l o f the
beginning to tell us how signal at the input until the
their equipment is at han- vo l t m et er rea d s 10 dB
d ling st rong nearby signals. higher than it did w ith no
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signal. By using the calibra
ti on of the output level of
the generator, the 10-d8
S+ N/N sensit iv it y resu lt s.

The reason it is called sig
na l-plus-noise to no ise is
that you can' t tu rn off the
noise when the signal is ap
pl ied because the noise is
made by the receiver itself .
Not ice that there is no abso
lute reference to the o utput
level o f t he receiver. Only
the change in the output
was measured . Two rigs ca n
have the same sensitivity,
bu t o ne may produce a very
high level o f rec eived sig na l
in the speaker while the oth
er m ay hard ly produce an
audible o ut pu t. A spec o n
overall ga in would be nice,
but I wi sh you good luck
finding it o n the glossy sPfOC
sheet!

MDS

The minimum discernible
signal that can be heard with
a recei ver is measured in
much the same way as the
10-dB S+ N/N sens it iv it y.
The o nly d i fferences are
that the generator level is
rai sed until the audi o
voltmeter goes up 3 dB, and
that usually the MDS is
given in dBm (dB referred to
one milliwatt in 50 O hms).
By measuring in thi s way,
the signal power and the
noise power are exactl y the
same. To put it another way,

the signal-to-noise ratio is 0
dB. Convert ing M DS to IJ-V
for 10-dB S+N/N is mostl y
an exerc ise in logar ithm s.

One t rap in the sensit ivity
specs involves the receiver
bandwidth that was used
when it was measured An
easy way to make the spec
look good is to use a narrow
er i-f f i lter. Cutting the band
width in half cuts the noise
power in half . Then the
signal power has to be on ly
half as large as before to
give the same SIN reno. It' s
not that the rnenufecturers
are sneaky, bu t they do use
d ifferent receiver band 
w idths in thei r normal SSB
posi t io n. To ma ke direc t
compa risons, you have to
ta ke t he di fferent band
w idths into account.

Noise Figure

On occasion, the sen 
sit iv ity o f a receiver w il l be
spec if ied as a no ise f igure.
To understand norse figure,
im agine that you have a re
ce iver w hich is ent irely
noiseless Connect a SO.Qhm
resistor to its input and
measure the ou tput of the
receiver Surp rise ! There is
noise there! But you knew
that all resistors produce
just a t iny bit of no ise due to
the mo lecular mot io n of the
re si sti ve m ateri al. You r
noi se l e ss re c ei v e r just
ampl ified that t iny noise.
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}) I~PUT IN1 FIlCF pT PllINT

-n

dB. By raising the level o f
the two signals high enough,
the interrnod product will. in
theory, f inall y rise enough to
ca tch up with the level o f
the two tones causing the in
termed. In fact. this does not
happen. but we can ext rapo
l at e m easu rements t hat
were made at lower level s to
f ind out where it would hap
pen . Th is imaginary point i ..
ca lled the third-order inter
modulation-intercept point ,
It is speci f ied in d Rm.

Because we are compar
ing test signal amplitudes to

'>00 HZ ? 400 "'-------- --------." - 135. 0 0 5 7?7 -1 .?8 .1 9 3J 14
10 DB S .N Itl . 110 18 ? 8 23 . }6 1 116 4 8 3
NO ISE f roollE ' } . 0045 734 1;> .0045734

llW-TONE '" 9 2.2B9611.6 8 7 . 748016 3
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MOS, in dB. is the two-tone
dynamic range.

What happens is that the
third -order in term o d p ro
duced by the receiver ca me
up in level enough to be d is
certuble. Because the d isto r
t ion signa l is bei ng co rn
pa red to the no ise, it is
also de pendent on t he i-f
bandwidth.

Intercept Point

Wi th the two-tone test,
for every dB that the level o f
the signals is raised, the in
termod product goes up 3

D ynamic Range
Fo r the contester In a

multi-transm itter operat ion
or for the poor soul w it h an
other ham ju st dow n the
st reet, having a rece iver
With good dynam ic range
ca n mean the di fference be
tween en joying o perat ing or
just giving it up altogether ,

Solid-state receivers today
can be excellent in handl ing
st rong signalsw hile l isten ing
to weak ones. There are st i ll
lois of r igs around, both
tube and transistor, that
reall y don't do this well .

The most common way of
specifying dynamic range is
in terms of the two-tone,
th ird-order intermodu lation
test. This Involves using two
signals of the same level
sepa rated by about 20 kH z.
These signals are fed to the
receiver through a combiner
and a variable attenuator.
The receiver is tuned 20 kH z
away f rom o ne of the tones.
Then the signal level is

. raised unt i l an aud io voltme
ter at the receiver output
shows a 3-<:t B change. The
difference between the level
o f o ne of the tones and the

Now connec t my receiver
to your SODhm resistor. Set
it tor the same gain as your
noiseless rece iver and con
nect the vo ltmeier to the
output The difference in d B
of the reading on your per
fect recerv er and t hat of m y
rea l receiver is the noise fi g
ure of my receiver.

Since you can' t m ake a
perfectly noiseless receiver,
you can't measure the N F
tha t way. In..teed. a cah
brated source of noise is
connected to the input o f
the rig and the output noise
is compared to the output
with only an input terminat 
ing resistor With suitable
calculat ion. the NF can be
found

One of the interest ing
things about NF is that the i-f
bandwidth has no effect o n
the spec. This co mes about
because we die m easur ing
noise-to-noise ratios . Hath
the receiver interna l noise
and t he noise f rom the ca l i
brated nor se sou rce go
through the same fil ter. This
is convenient for the co m
puter program . Internall y. it
converts all sensitivity specs
to NF for ease of calculat ion.



WATCH FOR HAL'S NEW PRODUCTS

You won't
get the

BEST deal?

LARGE
STOCKS

La w
PRICES

Send $2.00
for our

Catalog and
Wholesale List.

CALL US

WE
BUY - SELL

ALL BRANDS
NEW, USED

O R WHOLESALE

" I1A M IlEAYEN"
U.S.A.

Trivial

Be wary of anyone who
tell s you that any particular
task for a computer is trivial
Usua lly those trivial tasks
take months to accomplish
(as my boss remind.. me af
terward). It did take me a
wh ile to reduce this pro
gram to the simple form that
you see here. After I was
done, even the job done bv
the program seemed trivi
a l until I remembered
how long it took to punch in
t he calculat ions o n my
scientific calculator

I hope this short program
makes it easy to compare
the co mpeting cures for
vou r itch for new gpar. .

AFRAID?

gram are def ined in the be
ginni ng of the program li st"
ing. So that you will know
that you r CDC Cvber is find
ing the right answers, a sam
ple run is inc luded as a
chec k. The program listed
was on an Apple II, but the
syntax is prett y ordinary and
shoul dn't present much of a
problem in translat ing to
other d ialects of Basic.

\
•

. I
:. l.
•• •
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. I~,

ASSOCIATED RADIO
8012 Conser
Overland Park, KS 66204
(913) 381-5900

t he ampli tude of the in
t e rm o d p rod uct , t he i-f
ba ndwidth is not a factor in
the measurement. The co m
put e r program uses this for
inte rn al ca lcu la tio ns be
cause of the ba ndw idth in

dependence.

The Program

O nce the form ulas fo r the
conversions a re derived, the
program is rea lly quite sim
ple . It has five sect ions. The
first part takes ca re of open
ing stage business by dimen
sion ing the a rrays and set
ting the constant values.

In the second pa rt, the
program asks for the sensi
tivity spec from the glossy
sheet or equ ipment review.
The th ird sect ion takes in
the know n dynamic-range
spec ifica tion Then the com
pu t er ca lcu lates th e
equivalent specs for " stan
da rd" bandwid ths of 500
and 2400 Hz. l astly, the pro
gram te ll s the compute r to
print these specs

To he lp you mod ify the
program for your own use,
the va riables used in the ro-

.Sl O5.,...
"'.."'..

.S1U S
___ .$2U S

.,."
2100-2500 MHZ

'H MR-l1 COMPLETE UNIT
OOMPl.ETf SYSTEM AS SHOWN. Nor A 1\/T. INClUDES
A PC BOARD. POWE R SUPPLY. CABLES &.
CONNECTORS--PRE-ASSEMBl.£D AND TESTED 24<19
GAIN ORGREATER.

, ...unIt• . . . . . . . . . . . . . . ,sn.9S .
5 or~ unit• . . . . . . . . .sn.ts ...

' HAM MICROWAVE RECEIVER

PRE·SCALER KITS
_'~1Ied G-1Q boetd and all~ISI ..

, . (SIIfr'IoJ as~ bul Mlh~ . •..
.. ("'-"dnlled 0.10 oo.rd and all~lsl

. .1_as lIbo'we but...,1h pteampl . •.•

HAl. 300 PRE
HAL 300 M>AE
HALllOOPRE
HAL llOO M>AE

TOUCH TONE DECODER KIT
HIGHLY STABl..E OECQOER KIT. COMES WITH 2 SIDED, PLATED THRU AND SOLDER
FLOWED G-l0 PC SOARD, 7-5llTs, 2-7.a2. AND AU. ELECTRONIC COMPONENT$.
BOARDMEASURES).112 ~ ~II2INCHES HAS 12UNESOlIT. ONLY S3ll.t5

NEW-l.UNEDELUXE OECOOER S8U5

DELUXE 12-BUTTON TOUCHTONE ENCOOER trJT UTlUlJNG THE NEW leM 72C6CHIP
PROVIDES BOTH VISUAL AND AUDIO INDICATIONS! COMES wrTH ITS OWN TWO
TONE ANOOllEO ALUMINUM CABINET MEASURES ONLY 2'.. "><3 ' s- COMPLETE WITH
TQLlCH..TONE PAD. BOARD. CRYSTAL CHIP AND ALL NECESSARY COMPONENTS TO
FINISl-t THE KIT, PRICED AT $29.95

NEW- 16UNEOELUXEENCODER S39.95

HAL ECD- 16 LINE DELUXE ENCODER INClUDES PC BOAAO. ALL PARTS & CASE

"' ''HAL ECD- 12 LINE DELUXE ENCODER COMPLETE WITH PC BOARD. ALL PARTS &
CASE $29.95

ACCUKEYER (KIT) THIS ACC\)KEYER IS A REVISEDVERSION OF THE VERY POPULAR
WB4VVI' ACC\)KEYER ORIGINALLY DESCRIBED BY JAMES GARRETT, IN 05T
MAGAZINE AND THE 1975RADIO AMATEUR'S HA,NOElOOll. $1 6.95

ACCUKEYER-MEMORY OPTION KIT PROVIDES A SIMPLE, LOW COST METHOD OF
ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR
DlRECT ATTACHMENT TO THE ABOVE ACCUKEYER ITCAN ALSO BE ATTACHED TO
ANY STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY S16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE
COMBINEO F'f1 ICE ONLY $32,00

PRE·AMPLIFIER
HAL·PA·19 WIDE BAND PRE·AMPLIFIER, 2·200 MHz BANDWIDTH ( _ Jd B POINTS), 19dB
GAIN

FULLY ASSEMBLED AND TESTED $8.95

HAL·PA·l .• WIDE BAND PRE·AMPLIFIER, 10 MHz TO 1.4 GHz, 12dB GAIN
FULLY ASSEMBLED S12.95

{i
CLOCK KIT-HAL 19 FOUR.DlGIT SPEClAL-S7.95. oe,

.ERATES ON 12·VOLT AC (NOT SUPPLIEDI PROVISIONS FOR DC
AND ALARM OPERATION

6-DIGIT CLOCK.12J24 HOUR
COM PLETE KIT CONSISTING OF 2 PC G·l0 PRE·DRILLED PC BOARDS, 1 CLOCK
CHIP, 8 FND COM M,CATH, REAOOVTS, 13 TRANS" 3CAPS, 9REStSTORS, 5 DIODES,
3 puSHBun ON SWITCHES AND INSTRUCTIONS, DON'T BE FOOLED BY PARTIAL
KITS WHERE YOU HA VE TO BUY EVERYTHING EXTRA. WILL RUN OFF ANY 12-VOlT
AC SUPPLY. PRICEOATS12J5

a.OCK CASE AVAILABLE ANDWIU. FIT ANY ON EOF THE ABOVE CLOCKS REGULAR
PRICE... S650 Bur ONY " .50 WHEN 80UGKT WITH CLOCK

SlX·OIGIT ALARM a.OCK KIT FOR HOME, CAMPER, AV, OR FIElO-OAY USE.
OPERATES ON 12·VOLT AC OR DC. AND HAS ITS OWN fj().Hz TIME BASE ON THE
BOARD. COMPLETE WITH AU. ElECTRONIC COMPONEt(T$ AND TWO-P1ECE. PRE
OAlLLEO PC BOARDS. BOARD SIZE~' ~ 3". COMPL.ETE WITH SPEAKER ANO
SWITCHES. IF OPERATED ON DC. THERE IS NOTHING MORE TO BUY"

PRICED AT Sl 6.9!i

'TWELVE·VOLT AC UNE CORD FOR THOSE WHO WlSl-t TO OPERATE THE a.OCK
FROM l1Q-VOU AC WHEN PURCHAS£OWlTH CLOCK KIT S2.tS

$I1IPPlNG INFORMATlON ORDERS OVER SZ> WlU. BE $I1IPPED POST.PAlD EXCEPT
ON ITEMS WHERE AOOlTIONAL CI1AAGES ARE REQUESTED ON OROERS LESSTMAN
S25. PLEASE INClUDE AOOlTlONAL $2.00 FOR HANOUNG ANO MAIUNG CHARGES
SENO 20C STA~P FOR FREE FLYER D1STFlIIlUTOA FOA

.......... T_AI> "'-'ell
(We _ me ...... HobDy-lim s,.,._

HAL.TRONIX
P.o.BOX1101

SOUTHGATE MICH. 48195
PHONE(313) :>ll!>1782

HAL 2304 MHz DOWN CONVERTERS (FRED RANGE 2000125OO MHzl
2304 MOOEL,1 KIT BASICUNIT WIPREA,MP LESS HOUSING &FITTINGS S19.95
2304MOOEL 1f2 KIT ,w '!hpreampl . . $29.95
2304MODEL 113 KIT (,, 'Itl HIghGa,n prMmPI .•.•.• .....• . ...•..•.....• S38.9S
MOOELS 2 & 3 WITH COAX FlmNGS IN &. OUT AND WITH WEATHE~PROOFEO OlE
CAST HOUSINGS
BASIC POVIIER SUPf'Ly _ , ,
POWER SUPPlY KIT FOR ABOVE WITH CASE . • .•
FACTORYWIREO& TESTED . . . .• _... . .

ANTENN AS & OTHER ACCESSORIES AVAILABlE, SEND FOR MORE INFO
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ISOPOlE 440

ISOPOlE
144JR

ISOPOlE
220JR

MAST NOT
SUPPLIED

The IsoPale antenna is building a strong reputation for quality in design and
superior performance. Innovative IsoPole conical sleeve decouplers (pat
pend.) offer many new design advantages.

AU IsaPole antennas yield the maximum gain attainable for their respective
lengths and a zero degree angle of radiation. Exceptional decoupling results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other when used with 8WR protected solid state transceivers• .
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard Amphenol 50 Ohm 80·239 con-
nectar is recessed within the base sleeve (fully weather protected). With
the IsoPole, you will not experience aggravating deviation in SWR with
changes in weather,The impedance matching network is weather sealed and
desi~ned fO,r maximu~ legal power. All IsoPole antenna~ are D:C. ground,ed.

MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

I

ISOP()LE 144
ISOPOLE 220

MAST NOT
SUPPLIED
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Bob fng/e K'JQLL
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Terrific Top-Band Conversions
Jump up to 160 meters and beat the coming sunspot drought.

Surplus gear will get you there cheaply.

D esigning ham gear in
vo lves m an y com 

promises; unfortunatel y for
tho se o f us who operate 1hO.
It seem s that many o f them
end up taking aw ay perfor
mance o n the top band

With the new regulations
and de creasing suns po ts.
the number and st rength o f
signal s on 1bO are going to
increase. Will you r rig be
able to cope/ Are you look
ing for d simp le and inexpert 
sive WdY to add a preselec 
tooprea rnp to your stat ion'
ThIScheap and easy co nve r
sian Oldy be just what voure
looking for

I'm not going to provide a
treat ise on filter design, so

If you price the com po
nents for the Cohn-type f i l
ter from the Handbook
vou'll find that the current
cost o t the inductors will be
around $50 , A used R·ll A is
$12 .95 from l air Rad io (R-22
and R-25 are st il l avai lable,
but about twin' .1 <; e-xpen
sive). At our local harnt est s
they bring f rom $1 to $10
You can al so check with
your loca l O Ts: there has to
be at least one command re
ceiver left for everv ham in
the US.

when choosing a umt d t <I

hamfest. the only caution is
that those umt s that have
been bandspread (the dia l
will have homemade mark 
ings covering o ne bandl
shou ld be bought for COils
onlv as the variab le capaci
tor in these convetsrons IS
gutted, Happi ly, mo st con
versions don 't affect the
parts used for thi s conver
sion. The command sets are

Model

R·23, BC-453, R- 11
R-24, BC-946, R-22

Padding needed for ven.
able capacitor

Notes

Modify variable
Scarce, seldom found at
hamfests
Least modi fication
needed for 160

probably the m ost convert 
ed piec e o f surplus gear
ever. so your c ba nce-, of fmd
ing o ne at a ham fest thai IS
completely ongmal are slim

The command-set rer crv 
e rs cover t he range o f l YU
kH z to Y.1 MtV Am: of
them Will w ork lor t hi-, con 
version, Se e Ta ble 1

The la st com mand rPH 'IV
er (riviha n ve-r vron] rolled
off the asse mbl v Ii rll's 20
years ago, the fi rst we-l l o ver
40 years ago, so evr-n the
diehards w ill have to adm it
that thei r usefulness as re
ceivers is about at an end
With thi s tn mind get out
the hacksaw and get read",
for the verv last comm and
set conversion

The sim p lest passive unit
(Fig. 21uses the variab le ca
pacitor and two o f tht' front
end COils (the small cans
under the va riable capac i
tor). Ihe others m ake use o f
all the trent-end COils and

R·26, BC-454
R·27, BC·455

R-25, BC-454

3-6 MHz
6-9.1 MHz

Frequency

19().550 kHz
520-1500 kHz

1.5-3 MHz

chec k the refert>nc(>s for the
data that you need what
thi s articl e will do is show
you how to adapt any o f the
HF/Mf com mand-se t rl'H 'IV
ers to provide a foundation
for the fro nt-end adjunc t
that you need.

I chose the command ~t'h

for th iS project for several
reasons, The main ant' is
that they are almost a reodv 
made front end as they Me,
.H1d the coils lend them
selves 10 easy modifica tion
and rewi nding. The compo
nent s are o f excepncne l
qual ity , In add ition. my junk
box contains a very high
proportion of co mm and-set
com ponents.

•

•
" ... .

-

Photo A The receivers before modificarion.
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Fig. 1. Typical command-ser coifs.
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r u tt to r ig 2, You will l1<1vt'
to rewind the mm-r COli

using the antenna (ad a v a
model The link IS the ",lITH'

and the tap will depe-nd on
the gain desired trom the
amphnor. A dual-gate dt>
vice could bt> used hpr(' With
,1 gam-control \ olt.u;e ,lp
plu-d to C2. You ran U"l'

vour favorite arnphtu-r t rr 
curt here. or e-ven one 01 Iht'
r ommerria l g<Jin hh« k..
I ll " l remember 10 u .. t· onl\.
the amount a t u.un nt,t'dt'd
to OV('fCOn1e filt e-r 10.... or Rx
.utn-nn a ineffic ienc v-ovpr·
dOing it wil l d t' it'.l! t he- pur 
pO'>l' of the devic e

10 cove r f rl'q lH' IH' it, ..
other than that tor wh ich t Ill'
receiver wa s designed. you
wi ll o f cou rse have to re
wllld (or u nwind) tht' ((Il l..
and pt"rhaps add somp p<ld-

••

,------ - ,, ,

Photo B. The parts uwd '>howing a modifiC'(/ variah/C'
capacitor.

Fig. 2. Simple two-section unit.
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to n-movs the vhn-ld rdll'
from the b racket and drill
holt's III them to clt'a r an
alignment 1001 , The vhn-ld
C,1I1" do change the tn-quen 
cv at the tuned circuit N(J\\ ,
plug or mount the two COli ..

III the- first two sockets or
hoh-, using the first 1\\0 ..ec 
non.. oi the variable CdIM('I
tor [thr- OIlt'S with th(' tnm 
nwrs) wire the umt to dgrP('
With Fig 2, ,\ ta ke sLlre that
the coupling capacitor do('"
no t uu ertere w ith the van
able capacitor

Using the tnmme rs and
,Id lllst ing the corps, the u n it
shou ld t ra c k across approxr
m.uelv the origina l rilngt ' o f
t lu- rt'u· lvpr. The responsp I"

a hi t broad on 6 /9 1 a nd ade
quate o n J ':6 and 1.5/3.

St't' r ig 3. This adds d IlH'
,lmp ,lOd <mother tunt'd (lr-

i-f ca ns, and the smal l va ri
a b le c a p aci tor fr o m the
front panel If you have o ne
of the d ial -l e ss u mts. remove
the pl ugs from the front pan
el If the a lumi nu m cup is
still In you r unit, re mo ve It
trom the front panel also
The front pane l should be
clean With the exception of
the spline ..ha ft holder lf
you intend to use the o rigi
nal right -a ngle se tu p, leavt·
It o n the panel. If not , re
m o ve the Iwo p ins and t hen
unscrew tht' nu t that holdsn
to the c hass is

Are yo u go ing to U St' the
i-f r ansl If so, re m ove t he
two tube soc ke ts located
Immed iate lv beh ind th e
va riable capacitor sh iel d
Also remove the i-f p lugs (if
present! bv run ning a vc rew
driver under the rolled edges
and prymg up gent I\'.

Now, usmg a hack<,d\"
With a nne-tooth blade, cut
off the rea r of the chassis
right behind the two i-f
holder nuts This is 5" mea"
su red from the iront panel
If vou wi ll not be u<,ing tht'
i-f cans. cut between the
shiel d holder nuts and the
first I-i holde r nuts. 1his is
3-3/1 h" measu red from the
front panel O f course. you
can It '<lvt , IlH Hf' rear apro n I t

VOLl ne-r-d it lor rela vs. pow er
supply, o r whatever

what you now have is a
three .....ecnon var iab le ca 
pacrtor With Calls, shield
cans, and <10 enclosurt' to
mount It al l in Nov... to as
st'mble Ihe fin ished produCI

St't' hg 2. Using the an 
tenna and rf coils. this unit
covprs the original frequen
CV ra nge of tht' rt"ce iver ,

Modlfv the antt"nna coil
by adchng a two-turn coil to
the bottom usmg #20 wue.
Connt'ct one e nd to tht·
ground pnd of the o riginal
coil d nd tht' ot her to an un
us('d p in. Mo di fy the rf coil
by remo ving the p ie -wou nd
co il o n top o f the form an d
add ing a two -turn li nk as m
the an tt'n na co il Rpmo vp
Ihe core loc:ks fro m bo th
coi ls and screw the cores al l
the wa y into the coil form
At this poin t you may wish

the i-t coi ls; shield cans m ay
be used also.

The fron t-end coi ls a nd
i-ts on the ea rly models p lug
m: those on the later models
(no dial) do not. The plug-in
feature is nice while testing
and constructmg. but it is
not a necessity . Each of the
front-end coils is colo r
coded for fre-quencv ra nge
and function as fo llows.
brown -l'JOf550, orange
1.5i-1, Yt' lIow -3,6, green
b/9.1, rpd -.52/1.5 Th is col
or code is o n the screw ho ld 
mg the coil form to the
shield-can bast' .

The funct ion color code.
located in OIH' corner o f
the shield-can base, is as
foIIO\vs: red -c ant enna. ve l
low -d, blue c- mue r.

The I-f ca ns ca n he used
10 house a second filter , as a
housing tor the amplifier ru
CUIt, or .1" tht· center induc 
tors for d Cohn-tvpe filter.
The 2B]O-kH, i-to:, from the
b () 1 rt'cPln'r have a verv
nice co il form that is easily
rewound or modified , The i-f
can.. c an tw ..crew-mounted
to thl' eh.l.. .. I.. or the tube
socket holt's can be en
larg('d .1I1d the Origina l plugs
u sed , TIlt' mounting brack
ets will havr- to be re moved
to fit the three d cans across
the chass is as shown In
Pho to D

If you do not w ish to
use the origina l d ial mech
anism, or if your unit has
no frpqm'ncv dial. vou will
h,lVe to moddv th", variable
capacitor

Tht~ v<Ulable capaCitors
are raled a .. tallows ' b '9.1 , 75
pF; J b, 150 pF; the rest a re
450 pF These value.. are for
one section and are approxi
matf' dS tht're dre some vari
ations in tht' d ifferent mod 
e ls. To low('r the capacity,
you must rf'move plates;
this is not difficul t, b ut it
m ust be dOll(' r aref u lly .

Basic Co nve rsio n

First st ri p the chass is and
the n the front pa lfe!. Spt
as ide the har d war e , Ih e
front-£nd roils, Ihe va riable
capacitor and Its shif'ld, the



Photo C M olt i-sectio n fil ter u.~ ing R-"I1a parts (no dial as
sembl y), variable capacito r shield remo ved to sho w details.
Note position of bottom coup ling toroid cous.

Photo D. Completed un it showing possible placement of i-f
cans.

Fig. .1 Preamp and tuned circuit attached.

Fig 4. Multi-<:oil setup.
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the others The capacitor
that you removed from the
front panel can be remount
ed and used for a trimmer or
the t rimmer on the shaft end
can be used by running an
insu lated w ire f rom it t o the
antenna section under the
variable capacitor, along
the front panel.

To re move the angle
drive, first remove the pm III

the worm gear shaft, then re
move the two gears from the
bottom of the capac itor bv
prying off the ret a ine rs with
a small screwdriver. Pu tt the
sphned end out and then
remove the end nut and the
worm gear. Remove the gear
from the end of the shaft by
driving out the pin gent
lv-c-remernber the bal l bear
ings. If the pi n is stuck, d rill
it out. Then remove the tri 
angu lar plate (thi s p late
helps support the shalt
while you remove the p in)
and pu ll t he gear off the
shaft.

I used as much of the
original covers as I could to
house the unit. If you re
move the drive, you wi ll
have to cut a U-shaped slot
in the capacitor shield to
clea r the shaft and coupler.

The time that you spend
getting the unit to t rac k will
payoff in performance,
Take your time and get it
right.

I u sed a COO to get the
circu its close to frequency
and then used a signal gen-

More
Capacitor Modifications

The antenna section of
the variable capacitor either
has no t rimmer or, if there is
one, it has fewer plates than

stray coupling, To modify
the 450-pf variable capaci 
tors to reduce capacuv. do
the followin g:

Fi rst, remo ve the end
ro tor plate, using long-nose
pliers, work ing it gentl y
bac k and forth until i t
breaks free, Remove the
next rotor plate the same
way. This one and the rest
w ill have to be treed from
the band slop ba r. Trim the
band stop ba r after remov 
ing eac h plate , The stator
plates are a b it easier to re 
move. Tw ist gent ly at the at
tachment point opposi te the
trimmers until it breaks free,
then work it up and down
unti l the other side breaks
f ree . Do not put too much
pressure on either the shaft
or the st ato r plates or the
bal l bearings wi l l break f ree
and you witt have a Ch inese
puzzle to assemble. If one
or more of the glass beads
the stator plates are mount
ed on is miss ing, acceptable
substitutes can be found at
your local crafts shop.
l eave six ro tor and six stator
p lates in each section and
m ake sure that the plates
are properly aligned, More
p lates may be removed if
t he capacity is still too h igh

q
OR ,. p f 10 2

reach the right f requency.
This invo lves a bit of ext ra
" cut and try " time, but It is
worth it. Remember that the
two center inductors an'
twice the inductance of the
outside coil s and that the
bottom coupling links and
In/ou t links should be III

place as you bring the induc
to rs to frequency

I have covered only a few
of the possibilit ies for th is
conversion here; you r needs
wil I determ ine the fina l f o rm
yours takes.

There IS room inside the
shield can to bu ild t he am
plifier. The i-f co ils can be
used to bui ld a second filte r
for a different ran ge. The
switch shou ld have eac h
sect ion shielded to prevent

1~--- ' ----- - ...--- ------17,
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p

ding to the variab le capaci
tor. If you use the Jib and
6/9.1 units, a good start ing
p lace for 160 is about an
inch of c losewound turn s of

' #] 2 wi re. The 190/550 units
can be modified by either re
w inding the Ca ll s or unwind
Ing them. The variables have
a hit too much cap acita nce,
but thev will work See l-ig.
4. Thi s f i lter can be made
w ith the co il set from the
190/550 un its by unwinding
the antenna coil. removing
the large coil from the top of
the mixer coi l , unwinding
t he sm all co il, and then un
winding the two co ils on the
rf coil form until they reach
the proper inductance , Un
wind only enough f rom each
of the four coils for it to



TEN-TEe 560 Corsair 9-band Digital Transceiver
Regular $1169 - Sale Price $1029
Corsair accessories: Regular SALE
260 Deluxe power supply with speaker . . . $199.00 $ 1799~
263 Remote VFO ___________________ 199.00 179"
220 2.4 KHz B-pole crystal SSB filter .... 59.00
282 250 Hz 6-pole crystal CW filter ______ 59.00
285 500 Hz 6-pofe crystal CW f1 fter. . . . .. 59.00
2B8 1.8 KHz 8-pole crystal SSB filter ____ 59.00
214 Electret desk microphone 45.00

MICROWAVE TV ANTENNA SYSTEMS

TEN-TEC Corsair SPECIAL!
From September 15t h , 1983 to Jan uary 15th, 1984
purchase a Corsair at our Sale Price and receive a
CO UPO N for (1) FREE accessory Crystal fi lter of
your choice (a $59.00 value) direct from TEN-TEe.
Also - O pera te t he Corsa ir for 30 Days. If you are
dissatisfied for an t reaso n , you may retu rn it to AES
for fULL C RED IT toward ot her merchandise or a
FULL REFUND, not in cludi ng any Shipping C harges.

1/ r. <,
Mastyea...

AES®STORE HOURS: Mon_ thru Fri. 9-5:30; Sat. 9-3
Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00pm, Monday through Thursday.
Please use WATS line for Placing Orders
Fo r other in formation, etc . please use Regular line.

In Wisconsin (outside Milwaukee Melro Ares)
1-800-242-5195Order Toll Free: 1-800-558-0411

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

-------AES BRANCH STORES Associate Store
ORLANDO, Fla . 32803 CLEARWATER, Fl a . 33575 LAS VEGAS, Nev. 89106 CHICAGO, illinois 60630
621 Commonwealth Ave. 1898 Drew street 1072 N. Rancho Drive ER ICKSON COMMUNICATIO NS
Phone (305) 894-3238 Phone (8131 461-4267 Phone {702l 647·311 4 5456 N. MIlwaukee Avenue

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

~~ot~~dae 1-800-327-1917 No Nationwide WATS ~~~~i:ae 1-800-634-6227 15min. from O'Harel

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

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

~";d' 1- 800-32 1- 3 594.",
". See Lis t of Advert,sers on page I f ~ 73 Magazine. November, 1983 43



Tal Fr_Order 0e8k l..flOO.225-467e

MM;lliN'Card, VlSA.. American Express ... 18

Regulator • Filter s Suppressor

ag. Electronic Specialists, Inc.
111 Sou!h,...., Slr_. Box 389. ,..tM;:t<.~01160

co nverted and passed on
to prospective Novices (re
mem ber, I was one of them),
and yes, I remem ber the R
24 you put in the '54 Chevy.
You saved a hundred bucks
and the dynamotor didn't
m ake a bit more noise than
a vibrator I remember, too,
when we rewound the coils
and put It on 15 and my first
VK came back But, to him
it's just a homely box So
bite the bullet and help him
out; after all , a ham shack
without an ARC-5 (or part of
one) isn't really complete' .

References

Command Sets, Cowan Publish
ing Corporation, 1957, Wayne
Green, Editor.
The Radio Amateu, 's Hand
book, 55th Ed., AARl publica
tion.
DeMaw, " His Eminence the Re
ceiver," OST, June and July,
1976.
Pafenberg , " The AN /ARC·S
Command Receivers: ' 73, June,
1963.
White, "The First and last Q.

Fiver," 73, March, 1966.

A Note to Elmer:

when one of your current
crop of KAs brings this arti
cle to you and asks if you
might have one of these
things lying around. don 't
get mistv-eved and try to ex
plain why vou've kept it all
these years He won't under
stand the sa crilege of apply
ing a hacksaw to a pristine
Q 'Eiver I know how you
feel, I know how many you

erato r and scope for f inal
adjustment. If you have ac
cess to a sweep generator, it
makes alignment very easy .

If you use the uni t with
a transcei ver, automat ic
switchi ng is a must - the
coils don 't last long w ith
100 Watts of rf in them.

If you use the i-f cans
to house commercial coil
forms, you may have to drill
out the center hole for an
alignment tool.

For the time spent. this
conversion provides a defi 
mte Improvement in perfor
mance at a rmrnmum cost .

1445.95

1291.95

1346.95
1390.95

Ultra Quirl

• li,;htnin,; Spik Dam~
II Di~ruptiveLiM Noille
II P~m EITOI1l

Preveme:
II Computrr namaJf'
II 8rownoul Inl.l'rTUptiolll!l

KLR-250A 250 '\"an Loaol
KLR-250..\-ISO 250 . 'au Load; Palt'ntrd

Fil ier Loolatrd Sol'"~

KLR·500A 500 . ·an Load
KLR-5QO..\·ISO 500 ";all Load; Patented

Fihr. ItooIatrd Sol'"ub
Shiprin~ 'I2,75l.and; 14S.50 Air

Allk Your Local Dealer

KLEEN
LINE~

CONDITIONER

Computer
Protection

SRT-3000
List Price $ 995.00

INTRODUCTORY PRICE S 795.00

• Built-In demodulator & AFSK modula
tor for 170,425,850 Hz shifts, high and
low tone pairs' 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII , 5-99 WPM
Morse II 1000 character text buffer with
BREAK feature. Ten 80 character mes
sage memories with battery backup II

Selectable display formats, 24 lines x 72 characters (2 pages), 2411nes x 36 characters (4 pages),
16 l ines x 36 characters (6 pages) • Split screen operatton > On screen status line displays a
tuning bar, mode, speed, shift , tone pair, normal/reverse, USOS, WRU, SELCAL, buffer mode
and buffer count II Cassette interface for long " Brag Tapes" or unattended message storage.
Baudot and ASCII printer outputs. Bullt -ln audio monitor. Bultt-ln 110 VAC power supply.
Other features- PIT control, WRU, SELCAL, sync Idle, CW 10, USOS, autostart, full or half
duplex, scope outputs, weight control , Intercharacter spacing, reverse video, RS-232, word wrap
around. Compact size only 13.3 x 10.3 x 4 inches. Made in USA.

Introducing The SRT-3000
A High Performance RTTY
Communications Send
Receive Terminal

Send For

Free Information
IDGM/ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

Opt ional 9 - video moni
tor shown $149.00

(608) 362-0410
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The SUNKY DIPOLE Antenna
A broadband, low SW'R dipole that reallyvvorks in apart
ments. small yards. attics. anyvvhere a small antenna isa
must. Indoors or out you can work ANY HF Bl\ND. in
cluding 10 MHz. No gimmicks or add-ons. Imagine
80M in as ljttle as 24 ft.! Complete kit and instructions.
plus SO ft. of coax. Easy [Q set up and adjust. More
information available -just call or write.

\\ MAXCOM"
AUTOMATIC

ANTENNA MATCHER
TUNES

ONE ANTENNA
.3 MHZ TO 70 MHZ

VSWR LESS THAN 1.5:1
DIPOLE OR LONGWIRE

MODELS 200 TO 2KW PEP

CONTACT :

Blacksburg Group
Box 242 Suite 500
BlackSburg. Virginia 24060
703/95 1-9030

567.95 postpaid lin U5AJ
Money Back Guarantee
Virginia residents If j
add 4% sales tax ~I

~
..>-"

MAGNUM DISTRIBUTORS INC
1000 S. DIXIE HY. W. #3

POMPANO BEACH, FL 33060

(305) 785-2002

Now you can get in on the tun
on packet radiol

• Low cost!
• Adaptable 10 any transceiver
• Easy to learn , easy to use .
• Built-in packet Modem and CW idenlitier.
• Use with te letype machines,computers,terminals .
• RS232 serial inlertace-45 10 9600 baud'
• Uses bolh ASCII and Baudot
• Vancouver protocol-AX.25 to be released soon.
• Optionally writeyour own protocolonhost computer.
• Nearly 50 commands .
• Stores received messages until requested at a

later time.
• Operates in 'connected' and 'general' modes
• Activates te letype motor to print messages.
• Board accepts up to 14K ot RAM .
• Model PKI can be customized for Commercial

Systems.
we v/lef 8 camp'e' " Ime 01 l,an sm ,""'S ."d ,,,c,,,.,,rs. sm ps

p'" s"'"cro' ·p,,,,,mps. CWID'" ,. & synrh"sll"" la , .mare," <I comme'c 'al " sO'
R..""..sroll' FRE E calalog. MC & V,sa ....,com.. Alia .. 52 la, UPS sh'PP''' 9

MODEL PK1
lshown with , .. K RAM .nd IK ROM)

Protocol can be changed by swapping ROM chips. Board
designed to accept 6264°s for up to 56K of RAM with
minor modification .
Dimensions: 4.5 x 8.5 inches ; 1" vertical clearance.
Power requirement: + 12 VDC, approx . 200 rna .
Standard equipment includes 4K of RAM (expandable
to 14K) .
Model PK1, wired & tesled- $149 ,95
additional memory, installed & lested (up to 12K) $10!2K
RTTY adaptor board $9 ,95
Connecting cables & enclosure-optional
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/05eph A RVd n W B5LLM
PO Box 612

FIC/fence MS 19073

•

CardSoft: The Transportable
QSL Generator

If your machine runs Basic, it can run this program.

Now to the program it
self. First. you 'l l notice that
the D IM statement is in the
midd le o f the program .
That's becau se we're chang
ing the va lues in the DI M
statement every t ime we run
the program and possibly
during the program opera
tion . This is when you've run
off one or more cert if icates
and then decide that you
missed some.

Notice that in line 1 we
have cleared 13<XX) for string
array space. There are f if
teen inputs. three of whi ch
don't change from certi fi
cate to cert ificate. These are
the date statements for the
date of the cert if icate. Since
you may be running a bunch
at a t ime, you might as well
leave that set at one date
(saves typing it in repeat
edly). W ith a space of 13000
cleared. you will be able to
enter the data for at least
100 certificates . Of course,
th is was written on a micro
with 32K of memory ava il
able (no. I d idn't clear out
the video area for additional
space). If you have a 16K
memory. reduce th is state
ment in line 1. That will. of
course. reduce the number
of certificatesyou can make
In one run .

The main reason tha t all
this QSl swapping goes on
these days, in view of the
growth of RTTY, SSTV, FAX,
and FSTV. is the need to
have the confirming opera
tor's signature on the written
conf irmat ion of a complet
ed two-way contact. With
th is program and your trusty
printer, you' ll be able to
crank out your QSls neat ly,
efficient ly, and with l ittle
cost in either money or time.

Noth ing in the book says
that a Q Sl mu st be on a
postcard in two o r more col
ors, costing anywhere from
5 to 10 cents each (or more).
So. I sat down one day and
faced my Tandy TR5-80C,
which I use for RTTY and
SSTV, and considered the
problem. Wha t I came up
with is a program that is us
able by almost anyone with
the abo ve m icro/pr inter
combination that will run in
Basic. Some minor changes,
su c h a s c h ang in g the
PR INT#-2 statements to
l PRINT, etc " w ill let this
program run on any Tandy
micro, Apple, Star, etc ..
and even on those dedicat
ed micros so ld for RTTY use
(if they have the Bas ic
capability).

cards in several years with
out an SASE being involved,
and at the cost of Uncle's
postal service, who can af
ford it these days? Well ,
for those who have their
own microprocessor (and
printer)-and there seem to
be rapidly growing numbers
of them-here's a solution
to part of the problem.

A nyone out there priced
QSl cards lately? Have

you noticed how often you
get (or send) an SASE with
the ole pasteboard? Well,
possibly the day is fa st
coming when the fam il iar
QSl " penny" postcard will
be only a memory (or fad ing
on the wall ). I, personally,
haven't sent or received QSl
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is) when finished . Alter
nat ively, you can stand o r sit
there and watch the screen
(it displays the data and cer
tif icate number of each cer
t ificate as it is pr inting same)
and the printer-it doesn't
ca re!

Oh. one last thing- type
carefully and don't forget to
sign and mail 'em ! .

the top, you can follow the
inst ruc t ions and hit ENTER
and go on about your busi
ness-watch TV, get on the
air and let out with a CQ ,
meet your favorite net. etc.
The program and printer will
carry on until done and, if
you are using the TR5-8OC,
w ill sound a tone (it you
have the TV volume up, that
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another af te r another. etc;
ad nauseam. O nce you get it
debugged (if you make tvp
ing errors like I do), just run
the program (don't fo rget to
save it, either on tape or
d isk) and enter the date for
t he certi ficates and the
number you're runn ing at
this t ime. From then on,
follow the prompts.

W hen you 've entered all
the ca llsigns and QSO data
for the number of QSls
you're sending out. check
your printer. I should men
tion here that this was writ
ten for use with the Tandy
Line Printer VII , so if you
have a d ifferent pr inter you
w ill want to experiment wi th
the PRINT#-2 (or LPRINT or
what have you) statements.
You can replace these with
control characters that your
printer recognizes (you
know, CHR$(?)); I didn't
bother, as the V II printer
seems to l ike the PRINT#-2
just as well .

Once you have it all in
and your printer is ready
with the paper li ned up at

lines 200 to 480 cover the
actual printing of the text of
the cert if icate and were
merely figments of my imag
ination. The wording wa s
more or less copied from
certificates issued by the
State of Mississippi but
probably is close enough to
that used In most cert if
icates to be accepta ble.
However, i f you want to
modify it - go to it ! Don't
forget to follow the REM
statements and insert your
own call letters and name
and address to replace
mine.

lines 550 to 670 are the
query and data input area. I
don't recommend exceed
ing 20 characters o r more of
text in the COM M ENTS or
ANT SYS inputs as this w ill
throw off the balance of the
f inished cert ifi cate. O ther
than that, have at it.

I've used thi s for a while
now and have had no kick 
back, and it certa inly beats
spending an evening writing
out QSl ca rds, one af ter
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f . C. M iller N7APf
306 W . Coon Sf.
Weiser ID 83671

The Six-Meter Vfo
That Won't Quit

This h ybrid has the best of both worlds.
It's as steady as a rock and has broadband tuning.

Vfo in opera ting position. showing pane/ la you l.
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Inside view 0/ oscil1alor circuit board shO\\, vxo freq uency
tr immers. tun in~ capacitor. and ..olta~l' r('14u/a,or ~ .

•

Q4 adds o r re moves a
4.7-uF tanta lum capacitor in
the timing ne twork of the
555. The 555 runs a ll o f the
time, but its o utput is diode
ga ted by the UP or DOWN
switc hes, which a lso deter
mine which way the 4029

freque ncy is controlled by
the o utpu t of the phase de
tecto r in the Pl.L chip The
output of Q8 is the other
mixer input a nd a lso goes to
the l M703 buffer/amplifier.
It, in turn, drives Q9, the vfo
output stage . The mixer o ut
put is filtered a nd am plified
by Q12 and then a pplied to
the signa l Input of the PlL

The circuit is relatively
sim ple . Q1 is the 10.24MHL
reference oscill a tor. Q 2 a m
plifie s and shapes its o u tput
to dnve the 7473 div ide-by
two counter. Further divi
sion takes place in the Pll
(MC1 45109) to get the 5-kHz
refere nce . Q10 is the vxo: its
output goes to the mixer
(Q ll). The vco is Q8. a nd its

for the Pll, the "wa rping" of
the vxo at 7.42 MHz is easily
attained and QUite linear. It
a lso lets us use most any of
the Pll chips fou nd in the
later CBs as well a s the
10.24-N1H z c rysta l a ssoc iat
ed with it.

The block d iagram shows
how a Pll with 5-k Hz inter
vals over a range of 500 kHz
is combined with a vxo that
has analog tun ing over a
5-k Hz ra nge to give a n out
pu t of 5.5 to 5.0 MHz. In this
configu ration, the 5.5 re pre 
sent s the low transm itter fre 
quencv and the 5 0 repre
se nts the high transmitter
frequency. It was chose n be
cause that's what is required
by the Heath 5 B-104 with
which It was to be used . By
carefu l se lection of the vxo
and Pl. freq ue ncies, the out 
put can be a ny 5(X)-kHz seg
ment desired, a nd by choos
ing the vxo frequency to
sum with the Pll generator,
the o ut pu t will no t be
inverted.

With a 5-k Hz reference

T here are certain features
I like in a vfo. The prime

one is stability as near to a
crystal as possible, anot her
is ease of tu ning (ba nd
spread), and a third is the
ability to tune to a ny fre 
quency -right down to a
Hertz o r so. For crysta l sta
bility over a narrow range of
frequencies, the vxc (varia 
ble cryst a l oscillator) per
mits infin ite resolution . Mix
ing va rio us crysta l frequen
cies ca n extend that range,
but with considerable com
plexity and cost. Now that
we have ICs that great ly
reduce their component
count, though, a PLl (phase
locked loop) can provide
preci se frequenci e s , a t
equal spac ing over a wide
band, Quite economically.



Upper port ion i\ the display bo,ml and the PLL wcnon i.. in
the lower left. Pov.er mmsiotmor i .. on the riJ..:ht .

counters count Q3 shapes
t he gated output to ensure
clean counting . The f irst
counter is fo r the 5-kHz in
cre me nt, a nd the other
counter ou tpu ts step the re
maining digits. S01 is for the
display connect ions. If the
display is omitted, S01 ca n
be eliminated or jum pered
(p in 2 to 14, 3 to 13, 4 t o 12. 5
to 11, 6 to 10, and 7 t09; pins
1 and 8 are left connec ted to
the other c ircu it ry).

The lD LE D is enabled by
Q 5 when the PLL is in lock.
When the PLL is not in lock,
Q6 disables the vfo output
by applying excessive bias
to the LM703 through diode
DA. Q7 enables the out-of 
band indic ato r LED and d is
ables the vfo output in the
same way as Q6. Out-of
band in this circuit is any
th ing outside of 50 to 5.5
MHl and may need mod ifi 
cat ion (or elim inat ion) if. be
cau se of the accuracy of the

ot her t ranscei ver crysta ls,
the vto must be shifted up or
down.

The d isplay portion is not
needed with the 5B-104 or
sim il ar transcei vers wi th
self-contained counters. For
use w ith other rigs, it's a nice
feature. W hen t he d isplay is
u sed , p i -t repl aces t he
jumper in Sa l, and the 4029
co unters are set in the BCD
mode by insert ing a jumper
f rom pin 9 to ground on t he
two mo st significant digit
4029s. The co unters di rectly
drive 4511 BCD-to-7-seg
ment encoders and also two
4<X>8 full adders to convert
the BCD to binary for the
PLl. Another 4008 allows
add ing 5 to the t hird digit
(hundred tho usand Hz ) o f
the d isplay . This permits set
t ing t he bandsw itch of the
vfo to 3.5 and 28.5 and
co u nt ing from there o n
those band segments. The
two mo st signific ant digits

o f the display are not a part
of the counter but are set by
a diod e matr ix and the
bandswitch.

The RIT ci rcu i t uses a
varacto r and a 10k pot to
va ry the freq uency of the

vfo in the receive mode. In
the transmit mode, a posi
t ive regu lated vo ltage is ap
plied to th e varactor to re
d uce its effect to a mini
mum . This is accomplished
by Q13 and Q14 by the ap-
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pl ication of a posit ive vo lt- usual co nsiderat ions given
age to the T/R termin al. In to rf and digital constru e
the sa me ac t ion, CA is diode- tfon. such a s sho rt rf leads
sw itc hed into the circu it to and good decoupling The
cause the vxc to opera te at bypass capacito rs for the 0 5

the m id-f requency of the re- cillators and integrated c ir
ceive RIT range . Because cu lts should be placed as
the varector is, in effect. in close as possib le to the rela 
series With the tun ing con- t ive component. Except for
trol (Cr ), the RIT range varies LA and L(J. all of the indue
from +200 Hz at the mini- to rs a re hi gh -Q f err i t e
mum sett ing of CT to + 360 chokes. LA and l B are mime
Hz at its maximum sett ing. t u re rf tran sf ormers re -

Any regu lated power sup- moved from a CB board and
pl y providin g + 12 and + 5 rewound . Becau se of the
vo !ts is sa nsfactorv. The s im- var ia t ions in perm eabi Iltv
pie one shown in Fig. 4 was and winding area, the turns
used in the prototype. Cur- and wire sizes are not given.
rent requirements, includ ing Both LA and LB should have
displ ay, are about 300 mA unloaded Q s above 50 and
tota l. be adjustab le. T1 consists o f

Although I used three cir- a 6O-t urn primary and a
curt boards because that 30-t urn secondary o f #30
worked out best w ith the enamelled w ire, o n a T-37-2
case I w anted. there is no core. In the frequencv-con-
good reason why it cannot troll ing portions of the osc il-
be buil t o n o ne o r two lators. NPO capacito rs are
boards. Layout is not partie- reco m mended . The other
ularly criti ca l except for the sm all capaci tors can be my
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lar ' ''''. ceramic, or mica; the
pola rized ones, either tanta
lum or el ec t ro l y t ic , Th e
nominal frequen cy o f the
crystal in the vxo (Q10) is not
crit ical Crysta ls from 7.422
to 7.425 were easily tuned.

Although many of the
parts used can be sa lvaged
from a CB board, two low
cos t transistors w ere used
thro ugho ut. In most cases,
any of the N PN rf low-power
transrstors in a CB will prob
ably work in place of the
2N2222, and aud io and
switching NPNs can repla ce
the 2N4400. C r is the fin e
tuning cont ro l that covers
on ly 5 kHz , so it doesn't
need much knob red uct ion.
1 used a 5:1 vernier and I
wou ldn 't recommend any
larger rat io .

The first step in tune-u p is
prel im inary ad ju stment o f
the vco . With power ap
p lied, temporarily ground
the phase-detector output

by short ing the 022 capaci
tor in the ~ line, set CE to
minimum capac ity, and de
termine if Q 8 is oscill at ing.
This ca n be done with a
counter or by plac ing a lead
from a shortwave-receiver
input near Co and tuni ng the
receiver in the area of 4 5 to
6 MH z. If it is not osci llating,
increment CE to larger ca
pac ities and continue to
c heck u ntil i ts signal is
picked up. Then adjust LA so
the ge ne ra ted sig na l is
about 5..'>5 MH z. Remove
the short across the I) line.

The init ial adjustment of
the vxo (Q10) is done in the
receive mode with no volt 
age appl ied to the TjR termi 
nal and w ith the RlT pot at
its midd le position. Loosely
couple a f requency counter
o r recei ver inpu t to the
source of Q10, set CA to its
middle position, and set CB
and Cc to their minimum ca
pac ities. Check the frequ en-



Morse Keyers &Trainers by

AEA produces the finest Morse keyers and trainers in the world. All AEA keyers operate with any
standard keyer paddle and offer selectable monitor tone. selectable dot and dash ratios, full
weighting and selectable dot and/or dash memory. In addition, all our keyers offer full, semi
automatic or st raight key modes. The keyers and trainers are keypad controlled which
significantly reduces the complexity of operation for all the features offered . Each keyer has
separate + and - keyed outputs for keying any modern transmitter. All keyers and trainers
operate from 12 VDG (or 117 VAG with optional model AG-l wall adaptor) which makes them
ideal for portable operatio n. AEA microcom puter-based products are all subjected to a full burn
in and test prior to shipment, as well as being designed for maximum R.F. immunity.

NEW ST-1
The BT-1 Basic: Trainer is a hand-held computerized unit which teaches the code one character
at a ti me at 18 or 20 words per minute. The BT-1 contains a self-paced training program that
allows serious students the possibi lity of learning Morse to 20 wpm in as little as one month!
Each character represents a separate practice session in which the character is first introduced
by itself, and then presented 50% 01 the time along with all previously learned characters . There
are no tapes to memorize, wear out, or break. No programming skills are necessary; the BT- 1 is
very easy to use, The tone oscillator can also be keyed for sending practice. An earphone jack is
provided for private listening. The BT-1 will go as high as 99 WPM NEW
in 1 WPM increments. A battery operated version. the BT-1P, is KT-3
available with wall charger and internal NICAD batteries.

KT-2 Keyer Trainer

The KT-3 Keyer-Trainer unit uses the teaching program used in the BT-l trainer. In
addition, the KT-3 features a full function Morse automatic keyer for keying any modern
transceiver. or for sending practice. Speed range is 18-99 wpm for transm itting and 1-99
wpm for trammq.

The KT-2 Keyer-Trainer is a computerized keyer with all the features shown above. plus
a Morse proficiency trainer. It is designed to mcreasevour
existing code as Quickly as possible. The unit can be set
for beginning practice speed. ending practice speed, and
duration of practice. The microcomputer does all the rest by gradually increasing the
speed during the practice time selected. You can ellen select between fast code
(Farnsworth) or slow code methods. The characters are sent in 5 letter groups. or
random word lengths. Two levels of difficulty can be selected; common Morse
characters or all English Morse characters. A 24,OOOcharacter answer book is provided
for the 10 separate starting positions. There is also random practice mode for which no
answers are available.

CK-2 Contester' ·

MM-2 MorseMatlc'·

T he CK-2 Contester" Keyer is the lowest cost auto
matic kever avai lable featuring an automatic serial number generator for contesting .
The CK-2 kever features a large 500 character message memory that can be soft
partitioned into as many as 10 sections. An exclusive AEA edit mode makes it possible
to correct mistakes made while entering messages or to insert words into previously
established messages. Two different speeds can be set for fast recall in addition to

a stepped variable speed control . The CK-2 features
an automatic message repeat mode with variable
delay-before-repeat for automatic CO transmis
sions or TVI testing .

The MM-2 Morsemalic Keyer represents the most sophisticated paddle keyer ever
designed and features two powerful microcomputers. The Morsematic incorporates
virtually all the features (except the preset and stepped variable speeds) of both the
CK-2 and KT-2 shown above. In addition, the MM-2 otters an exclusive automatic
beacon mode which is invaluable for AEA
meteor scatter, moonbounce scheduling , Brings you the
or beacon operation. Breakthrough!

Advanced Electronic Applications, Inc.
ro. Box C-2160. Lynnwood, WA 98036

(206) 775-7373 T elex: 152571 AEA INTL
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cv of Q10 at maximum and
minimum settings of CT . At
10 degrees short of mi ni
mum capacity, the desi red
f requency is 7.420 M Hz . At
10 degrees short of maxi 
mum capac ity, it shou ld be
7.415 M Hz. The ten degrees

on either end allows for
some overlap and keeps the
dial markings in the more
linear range of the capac i
tor. As CB and Cc interact
with each other, it is neces 
sary to repea t their adjust
ments using Cc when CT is

FN0500 OISPLAYS

Fig. J. Display.

near m inimum and CII when
CT IS almost fully m eshed.

When these adjustments
are completed, set C, near
maximum and note the fre
quencv. W ith + 12 vol ts ap
plied to the TIR te rm inal, ad
just CA to the same frequen-

cy. Leave the 12 volts con 
nected to the T/R te rm ina l
unt il the rest of the align
ment is done. If there are cir
cuit erro rs, much ti me can
be saved if the rest of the
checks and adjustments are
done systematically.

Check the waveform at
pin 9 of the 7473 with a
scope. It should be a clean
5.12-MHz square wave. In
lieu of a scope, loosely cou
ple a receiver input to p in 9
by laying the antenna lead
clo se to it and tune the re
ceive r to 5.12 M Hz. If the
signal is steady and pure, the
reference oscillator can be
assumed to be worki ng OK.

To check out the counter,
measure the de voltage
present at pin 15 of the PLL
(MC145109). It should swing
from rero to nea rly + 5
volts as the coun ters are en
abled by either the UP or
DOWN swit ches Check
each of the counter output
lines, pins 14 through 9 on
the PLL. They, too, should
alternate between zero and
-+ 5 volts, but at successive-
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"'RF40S
"' '' F''22
"' '' F''33
"'R Faas
"'R FU 9
"'''F....9...

RF TRANSISTORS
FRESH STOCK - NOT SURPLUS

2·30 MHo
PIN Net Malch/Pr PIN Net

"'1IF4 t2 $15.00 1311.00 "'AHS5 $13.50
"'AH 2f 27.00 55,00 ",IIF"5-5'" 13.50
"'AH 50 12.50 25.00 "'''H 5S 1'.00
",RF..50... 12.50 25.00 "'''H 92 20.00
"'RF453 15.00 33.00 SRF2012 f5.00
",IIF"35'" U .OO 33.00 SRF21S11 15.00
", ,,F" 54 1'.50 36.00 C0 25..5 16.50
MRF"54A 1'.50 36.00 C0 3u a 111.00

Ht<}n Ga lll Ma",ne<1 PailS &- Quad. Ava,l.sbl.s
Net PIN

Sfa.50 "''' Fa15
39,SO "'RFan
14 ,50 "'RFan
a2 .00 SOf aOl
, a .SO 5O,al1
' 8,50 510-12

VHF I UHF 711..."SIS70RS
Type Mownl Ae""9 MHz NeVe.
"'R F23B 1_. 30W f aS-175 $13.00
MRF2ao 1_. ecw ,as-175 '5.00
M" F2a5 (F) SOW 131>-115 27.00
", ,, F2al (F) SOW 131>-115 27.00
M"Fa92 (F) l OW 21-50 20.00
5O,a16 (F) BOW 131>-176 211.50
SOlan (F) 125W 131>-115 37.00
SOIUl (F) 150W 131>-175 83.50
2N60St 1_. 15W 131>-115 1.15
2N6062 1_. 25W 131>-115 9.15
2N6083 1_. 30W 131>-115 11.76
2N6084 1_. aOW f31>-115 12.00
2SCf 955 l W 131>-175 15.00
2SC2269 5W 131>-115 20.00
", ,, F6.., (F) 15W 430.(70 1'.00
"'RF84.. (F) 25W a30.(70 21,50
MRF6U (F) a5W a30.(70 2a.50
/Il RF686 (F) 60W a30.(70 33.50
tecsccss Assistance and cross-teterence
informallOn on CO, PT, RF, SRF & SO PIN's:
Gall our Engineering Depr, (619) 74 4--0728
WE SHIP SAME DAY COD. or VISA/M.C ,
Minimum Order $20 .00 Add $3 .50 Shipping
RF Parts Calalog Avail, OEM & Quantity Discounts

ORDERS ONLY : 800-854-1927

~I"t&!es
::;
~/JI~

VISA
~

!

",asle, charge
., ..,.•..." ..,

I.iii -
ROlITl 2M. PAUOUl 'Sll PI..o\ZA

PITT5eUllaH. PA 15_
(" f 2) 7:»-f 555

CORSAIR SPECIAL OFFER

Buy Ten ' Tee 's Fan tastic HFTransceiver . and ge l ,

1) FREE' Your choice oi lF Filter lrom Ten-Tee

2) 30 Day Mo ney Back Guarantee!

--EXC LU SIVE WEST ECH BONUS--

3) FREEl Model 220 tst IF Filter te-ccre. 2 4khZ)
ALL FOR ONLY $1019

WES TECH ELECTRONICS is your dealer for Ten- Tee. Azden. Astron. Hy-Gain.
Cushcra /I, Butternut Bencher. VibropleJ(. Nye· Viking, MFJ. Daiw8. :~3n tronics, Digim alC ,
and more.

FREE SHIPPING (UPS Brown) on p repa id orders (Cashier's Check/M.D,) , Pr ice s

and Availability subject to change; please call for latest information.

MON. 10-6 TUES, 10-S WE D. 10·S

THUA. 10-S FRI. 10-6 SAT. 10-4 c:=:::':/

SEMICONDUCTORS: P . C. BOARDS FOR MOTOROLA BULL ETI NS
MRF-208 12 .00 MHW-252 - 50 .00 EB-18A 12.00 AN-762 14 .00
MRF-240 15 .50 MHW-7l0-l 61 .00 EB-27A - 14.00 AN - 791 - 10 .00
MRF-247 34 .80 MPSH- 8l .50 EB-63 - 14 .00 EB-67 - 14 .00
MRF-309 27 .60 MV 2205 .58 KEMET CHI P CA PACITORS: 56 pf , 82 pf,
MRF-4 22 4l . 4G 78L08CP . 50 100 pf , 390 pf, 470 pf;-.50 ea
MRF- 454 - 20 .00 2N440l . 75 680 pf, 1000 pf;- .55 ea
MRF-90l 1. 75 2N5 l90 1.50 5600 pf , 6800 pf , . 1 IJf;-1.00 ee
SBL-l Doub le-Bal ance Mixe r 6 . 50 .33 IJf ;-1 .90 ea . 68 uf; -3 .90 ea
CAMBI ON" RF CHOKES: .15 uh , . 22 uh , . 33 uh , 4 . 7 un , 10 uh - 1.20 ee
BROADBAND TRANSFORMERS PER MOTOROLA BULLETI NS: AN-762 , EB-27A, EB-63
UNOERWOO D/SEMCO ME TAL - CLAD MI CA CAPACI TORS :5pf,1 0pf , 15pf,2 5pf, 30pf,
40pf, 56pf, 60pf, 68pf, 80pf, 9lpf ,100pf, 200pf, 250pf, 390pf,47 0pf ,lOOOp f

We a l s o ca r ry a line of VHF, UHF ampl i f i er s and ATV equ ipment .
Ca l l or write fo r our free cat a log .

Communication Concepts Inc. , Cl\.
2648 North Aragon Ave-Dayton, Ohio 45420-(513) 296-1411 ~, ..

\.C::=i:> CALL (412) 733-1555

......................................................................· ..· ..· ..· ..· ..· ... ..: \"\\"~~ :· ~~ ..! ,,~...~\'l E

i V848500 E

! LIQUID CRYSTAL 1 GHz FREQUENCY COUNTER ~
: * .75" 9 Digit L.C.D. Display * Time Base: .1 PPM TCIO Standard (10 MHz Cllstal) :
: * 24 Hr Clock Hr.-Min.-Sec. * Push Button simplicity :
: * 10 Min. Timer with warning tone * liquid Cllstal Easy to read in direct sunlight :
• * Low-Low sensiti,ity less than IS M, from 10 Hz * Size 11W' Wx4" Hx8Y. " D ..
~ ~~ to I CHz OPTIONS: ~

: * 4Gate Times .5, 5., I., 10. Sec. * Internal battell source milable :
: * Resolution:.1 Hz to 20 MHz 10Hz to I GHz * .01 Cllstal o"n timebase a'ailable ..
: 100% Paris and Labor guarantee for 1 year :
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
• : To order by Visa or Master Charge • ..

: DEALER: Nc c.o.u.croers : ELECTftOnlC :
: INQUIRIES: Call800·428·3500 : K :
~ : Information 317·291·7262 : ftAlnBOW;; :: INVITED: 625H,P.. T,," : K n «* • Indianapolis, Indiana 46268 ~ 58 . ..
************************.*..*****************************************
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lv slower rates. when the UP
o r DOW N sw i tc hes art>
closed , When you're satis
fied with the results. run the
counter up or down unt il
pins 9 through 15 are all at
zero volts . This represents a
setti ng of 384 for the divide
by N counter In the PlL As
the reference trequencv is 5
kHz , the phase detector will
lock on a frequency of 1 92
M HI (384 x ')000). If the vxo

tuning capacitor {CTl is set
near m in imum to a f requen
cy o f 7.420 MHz, then the
phase detecto r in the Pll
will try to tu ne the vco to 5.5
MHz (7.42-1 .92). Note that
the varicap in the vco re
turns to a positive voltage so
the vco trequencv will be
lowered as the 0 vo ltage be
comes more positive. Adju st
LA until it locks with a vol t 
age of abou t + .3 vol ts at pin

5 of the PL L Run the count
f rom the 40295 to 483 (2.41S
,\.-1Hz) to make sure it stays
in lock, then stabilize the
slug of LAwith hot wax

To adjust the vfo buffer
and o ut put , tempora rily
connect a 47- or 51-ohm,
2 -Watt c a rbon re si st or
across the vfo output jack
and tune La for maximum
output at 5.2 MHz . Adjust
the rf output to about one

volt with CD. and remove
the 2-Watt resistor.

The 10.24-MHz reference
osc il lator is most easily
trimmed w ith the aid of a
frequency counter , If the
vfo is to be used With a
t ransceiver with a built-in
counter, precise alignment
is not that important. In anv
case, you may want to cali
brate the 5-kHz dial of CT.

For the UP, DO\\'N, and

Part s Li st

Resistors rw.wau carbon): (mylar):
R56 (1) 4.7 Ohm C25 (1) ,022 uF
R57 (1) 10 Ohm C9 (1) ,22 uF
R51 (1) 100 Ohm (tantalum):
R48(1) 220 Ohm Cl1 (1) .56 uF
R39(1) 270 Ohm C12 (1) 4.7 uF
R45(1) 330 Ohm tzs.vou electrolytic):
R26 (1), R33 (1 ) 390 Ohm C7 (1), C13 (1), C14 (1), C39 (1), C43 (1), C45 (1 ) 10 uF
R9(1 ). R66(21) 470 Ohm C41 (1), C42 (1) 1000 uF
R52 (1 ) 750 Ohm (varicaps):
R58 {11 820 Ohm c, (1) 15 pF
R13 ru R15 (1). R17 (1). R31 (1 ), R53 rn 1k Cv (l ) JOpF
R38 {l l. R65 (13) 1.2k (miniature ceramic tr immers):
Rl tl ). R7 (1), R2O (1). A47 (1) 15k C28 (1) 1- 7 pF
R6 (1) 1.8k Ca (1 ), Ce(l) 1-10 pF
R4 (1) 2.0k C... (1) 2-15 pF
R12 (1) 2.2k C1 (1) 5-60 pF
R3 (1 ) 2.7k (mica compression tr immer):
Al0 (1). A1 4 (1). A18 (11, R40 (1) 3.3k Co (1) 3-30 pF
R49 (1 ) 3.9k (standard air variable):
A21 (1), R42 (1). A43 (1 ), R54 (1) 4,7k <:,(1) 4- 50 pF
R30 (1) 5.1k Inductors (hi-O, fixed):
A22 (1), R23 (1), A24 (1 ) 6.8k L4 (1) 20uH
A29 (1), R34 (1), R35 (1), A36 (1), R59 (1), RBO (1), L1 (1) 25 uH

A61 (1) 10,
L3 (1) 62 uH

A37 (1), R62 (1) 12k L5 (1) 1 mH
A55 (1), R63 (1) 15' l2 (1) 2.2 mH
Al l (1), A27 (1), R28 (1) 22k (Shielded, variable):
R5 (1), R8 (1), R1 9 (1), R25 (1) 39,

La (1) 7-1 0 uH
R32 (11 47k

L... (1) 20- 30 uH
R2 (1) 100'
R46 (l) 220, Transformers:

R44 (1), ASO (1) 1 meg Tl (1) (described in tex t ) "T2 (1) 115-V:12.& V, 1·,1\ power
Potentiometers (standard z-watt carbon): Transistors:
A41 (11 '0' Q8 (1), Ql0 (1) MPF102
A16 (1) lOOk FET

Capacitors (ceramic NPOj: 01 (1), 02 (1). 09 (1), 011 (1), 0 12 (1) 2N2222

C21 (1 ) 8 pF Q3 (1), Q4 (1). 05 (11, Q6 (1 ), 07 (1) 2N4400

C19 (1) 22 pF nrcces:
C26 (1) 27 pF 2 LED DB. LD
C16 (1), C29 (11 47 pF 35 1N4148 signal diodes
C3 (1). C30 (1), C33 (1) 56 pF 1 l -A, 5Q..V bridge recnuer
C35 (1) 100 pF Integrated ci rcuits:
(po lystyrene): 1 LM340T1 2 vol tage regulator
C36 (1) 300 pF 1 LM340T5 vol tage regulator
C24 (1 ) 560 pF 1 LM703K rf amplifier

Capac itors (disc ceram ic): 3 4029 coun ters

C4 (1), C22 (1 ) .001 uF 3 4008 adders

C6 (1), ClO (1), C31 (1), C32 (1), C34 (1), C38 (1) .01 uF 3 4511 BCD·to·7 segment decoders

C8 (1), C15 (1) .047 uF 1 7473 dual flip-llop

C5 (1), C20 (1), C23 (1), C27 (1), C37 (1). C40 (1 ), 1 MC1451 09 PLL ci rcui t

C44 {11 .1 uF Circui t bo ards, hardware, case, etc.
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CHAMPION MESSAGE
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8125.95

RAe

$ 89.95
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:-mr! £LECTAONICS. INCI.. RAe '1oe RAND IIUXJ.
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SOLE SOURCE?

FOX TANGO CORPORATION
Be» '''>9':': S v. P t '" H.·" t f- l \ ' ': 11)

~'- IP:~ ' ,... . \\", 1 , ~. " I', tl ;

According 10 Kenwood', Part ' Department, all
CW and olher crystlllltt.,.. for III older model,
s uch I' the TS511, R599, T552O, a nd T5820
lui.... been dlKontlnued.1f so, FO X TANGO be
comes lhe sole known l OUrcl of hlgh-quallty
&-pole c ry,ta l flit",... IOf Orop-ln In,tanation In
u• • • 11M ngl , ,II 01 which hn•• 3395 kHz In
tennedlata frequency.

3395 kHz FILTER BANDWIDTHS IN STOCK

CW: 25O . nd 400Hz. SSB: 1.8
. nd2.1 kHz sao••ch

For newer Il'IOdels like the TSl30. TS430. TSS3O.
TS330, T893O, al1d R820, FOX TANGO is lhe
sole source of superior 8-pole drscrete-cryetet
substitutes fO!' the small er YF-a8 Monolithic
and CF-455 ceramic units. Since they are largel'
in size, the FOX TANGO fil ters must be
patched Into the clrcui t with coax but eu need
ed materials and detailed Instruction s are in
c luded in the price 01 the fillers; no dri lling Is re
quired. A ll have an 8830 kHz center frequency
((;W 8830.7 except T593O)

8830 kHz FILTER BANDWIDTH IN STOCK
CW: 250 and 400 Hz.. SSB: 1.8 and 2.1 kHL AM:
6.0 kHZ ..• ..•.•.••••. ••...•..•• .S60 I.ch

The more soptl isticaled TS830, TS93O• • nd
R820 use the above 8830 l ilters plus 455 kHz
units l or thlir IIna l in termedis te frequency
(CW455.1 except TS930~

455 kHz FILTER BANDWIDTHS IN STOCK
CW: 400 HL SSB: 2100 kHL Price mueed. Now
only $1 10 e.ch. Replacing (0( supplementing)
both 8830 and 455 kHz O(lginal tuters with a
maiched-IMlr 01 FOX TANGO discrel&<:rystal
sse units results in a dramatic improvement of
selectivity in both sse and CW! Il"ldeed. tne
VBT is so ellectlve at narrow Irequencles that
separate CW tnters are needed by only the
most r;1ed;C8 ted CW operafors. For a detailed
report send an SASE lor a Iree reprint 01 a three
page article I rom '"73" magazine and compare
l ive characteristic Curves.

FILTER CASCADING KITS
The TS830, 1S930, and AB20 owe their excep
ucnet selectivity (with superior Iil ters) to the
tact thaI 1·1 signals must pass through two tu
tees with 16 poles 01 IUterlng. Essentially the
same etrect can be achieved in the other sets
by adding an addi tional a·pole FOX TANGO
sse uner and a board 10( Impedance matching
and insertion-loss comceneenon. This is
known as Filler Cascading and FOX TANGO
kits include a recommended 2.1 kHz utter (1 .8
optlooal) and all needed parts and Instruction s;
wired and tested, reaay lor easy Installation.
CASCADING KITS FOR TS520

. nd TS620 $75 e.eh
(An imprO¥8d kit lor the T$.(3()S will be avail·
able short ly lor $85)

ORDERING INSTRUCTIONS: Specify the
MODEL in which the Iillef(s) 0( kitts) Is to be
used and the filter bandwidth I nd frequency
desired. Order by mall Of telephone. We accept
VISAIMC Of ship COO. Add IOf shipping: 53
(COD $1 extra), Airmail S5, Overseas St O.

ONE YEAR WARRANTY
~., GO FOX·TANGO-TO BE SURE!

rff--'.' Order by Mall Of Telephone.
-, ! AUTHOAIZED EUROPEAN AGENTS

J T Sc:.n<l' ...... ,. l.uCROTEC. I,l._eo,en 28.
""'" ~ 3200, sanoe'IOO'd . NORWAY

...88 0Ihe<"; INGOII,lPEX. Po$lfKI'I 2••g.
0-8010. Ingol$lacl t . W G ERI,l 4 NV



COMPLETE SYSTEMS
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I~ 50v 8~
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" "' 3401 '2 .. .. -Han

" II
.. <, <,
'2 6 V

• C~ I • ' "'",-, ~, ".
• C4~ , ,..- ,

BUll T ANTE NNA
AND VARIABLE TUNER
OPERA TES ON TV
CHANN ELS 2 THRU 6

1 . 9 TO 2 . 5 GHZ

Construction and adju st
m ent were not d iff icu lt . And
best of all. several months
of use have demonstrated
its stab il ity. rel iab i l ity . and
operat ing ease. It gives me
what I want: A ro ck-hard sig
nal with a so ft touc h. •

'.' 0_' . ', ."" 0

' .. . . 4 " " <0
"'"[~

• , _, 0 ..~. ""T~VT

- 0
He ."

-N ''' ·433

N CONT ROL

OK~,

."

Fig. 4. Power supply.

Fig. 5. Block diagram.

FAST sw itc hes. 1 u sed
calculator keypad s and the
sha ft a nd bu shi ng o f a
d iscarded pot . A clockwise
p re ssure c loses t he UP
sw itc h, cou nt e rc loc kw ise
the DOWN. and a gent le
push puts it in FAST.

9.95

$59.95

PH ONE OR MAIL
(3 17) 29 1 72 80

291 29 9 5

~

-~
~

:t~~I~~~S~~~~~~NCHED 0;
$6.95 ~

~

ALL RG5 9/U COAX C ABLES CIl
COME WITH CONNECTOR I\J
ATTACHED ~

100FT $1 5.95 ~

75FT $ 13.95 ~

50 FT $10.95
3 FT $2 .50

o

IJIJ

VARIABLE POWER SUPPLY
BOARD & PAR T S KIT

ALL S YSTEMS INCLUDes DETAILED INSTRUCTION

oo "DO 53,SO FOR SHIPPI NG

96'1.$ 0 1 9 6'9$ WHO:J s)l~na H388mJ 96 '~l $ ttNN31Ntt

~

~-;==="""":::==:::;:::;g (TF=lION=tX,~c:: ... t~
~ 62 19 CO FF M A N RD .

INDIAN APOLIS, IN 46 26 6

~
~

~

~ MICROWA VE
II) ANTENNA KIT $9 .95

~DOWN CONV KIT $ 9.95

~POWER SUPPLY KIT $ 9 .95

~CABINET $ 6.95

U $36 .60

TVC·4L extra tow-n otse version ... $105 delivered in USA

ATV DOWNCONVERTER

•-- ...

TVC·4

For t~ose who want to see t ~e ATV actIOn
before t ~ey commit to a comple te stat ion.
meTVC·4 is tor yo u, Great to r public servo
ice setups. demos. and gelling a buddy
interested . Just add an antenna and a TV
set tune d to CH 2, 3. or 4 and plUG ,n to
t trvcne e.c. $89.00

Con nec t to the antenna terminals of any TV set, add a good
450 MHz antenna. a camera and there you are . . . Show the
shack, home movies, computer games , video tapes, etc.

ATV TRANSMITTER/CONVERTER

----'-~ $399
. " " . _ " • • ,,,w ...

s e . t;,~ ,

TC·1

MODULES

Let P.C. put you on the air and SAVEl
All four modules 

Complete System price $245.00
SAVE$11.00 over price if purchased individu ally

PAS 10 Wat\ ATV Power Ampliher . $89,00 ppd
Toe PA5 " ,II put oul 10 "atl, RM5 powe' on sync lip'
,,~en o"veo " 'Ih 80 mw by 10" TXA, ,,,iler ,0 ohms
In a"d out PI"S ~ndw'OI~ tor Ihe wMI' ~od Wll h gooo
""""ly tor coloraoo sound R"Q""es 13 8 VIlC reg @
3 amp,

FMA5 Audio Subearrief Generator . S29 .00 ppd.
Put, "udlO 00 VOU' CiJ"'e ra ..oee IUSI as bn,JdCJ,1 eces
'I 4 5 MH' Pul, oul 1 V p'p 10 alive !XA5. RequHe5
lOw l mike. 1>0 10 600 1I ond I ? 10 18 VDC ~, 25 ma
Wor. , wllh ,nj trao,mlile' w,Tn 5 MH[ "oeo lIana·
wlath

(213) 447·4565

•

Maryann W B6YSS

Call or wri te for ou ' ~omplete cat,log o! SPe<; ilicatrons . stati on setup d iaGlams,
and optiona l accessorres w~ r c ~ include: an tennas, modulato rs. test generators,
cameras and much . much more. See C~ . 14 1983 ARRL Handbook
TERMS: VISA or MASTERCA RD by t e le p ~ one Or ma;!, Or cheCk Or money aIde' by
mail. All prices are del ive red in USA. C~afge orders normal iy s~ipped wi th in 24
~ours. Personal c~ecks must clear hrsT,

TomW60RG

s =
P.C. ELECTRONICS 2522Pm o,L".

Arcadia, California 91006

TVC-l ATV Oowneon~ert8f •. •••. $49 .00 ppd ,
SI11phoe MRf gOt pre~mp ane double naancec mlX~r

digs oul I~e "ea k ones aoo res.sts Intermod and o.e'·
1030 COM"ct. bet",en UHf antenna and I V ,el Oul ·
put chaon,', 2 or 3 Va"cap lune' 420 10 450 MH'
ReQuore, 12 10 t8 VDC e, 2{) "'"
E,trasen ,n,.e l Ve 2l wrth N E6453~ pru mp

1 9 dBNFI. . , . ,., . , . , .. . , .. S59 00 ~pd

SUPlr1losrti'l w e 2G with G~As f i t pru mp (.S dB
Nf l_nl. mount . . 119.00 ~pd

TXAS-4 h eiter /Modulaf or .•.. .. S89 .00 ppd,
Wif ed anale'led mooul, deSign ed 10 Ofl'," PA5 10 wall
line.' .mpl lh. ' Tne 100 MH' "y,ta: d'Sigo ""eps har'
mom" oul 01 two rreters 101 1. ,0 oacl; Vtdeo modulalol
" a lull 8 MH' 10' compute' 9,apn,cs ana color R"·
Q"""S 13 S VOC reg q; 10"'" SO m" outpul power
Tuoed " ,th cry , tal 00 439.25. 434 or ~2£ 25 MH,
Dull I requen~y model ...i1.ble . . .. $T15. 00 ppO
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"" ~1;»4 1ft
12].• .9-'1
Sl09 <r.I
1114 \11}

UW,9'1
1239 915
SI99 ,9'1

1'"'"1

" .". ~ ...

70IMBM 48

1\\" ... 3Won
lOW i"l"'l
lOW i"l"' l
IWor 3W in
3W illpu l

!\.IMT 50-144 $189 .95
M.\tT 144·28 $ 179 .95
M~IT 432-28 (5) 5269.95
M!\.IT 439-ATV $349.95
M!\.tT 1296-144 5339.95
OT HER MODE LS AVAILABLE
write for details

Sp«lrum Inlnnllionll. rnc.
P rn.l OWn' Boo: 10145
COAcord . ~bu. 01742 USA "" a36

Send J6C stamps for full lktails
of all our VH F/ UHF nens.

Pre-selector fillers Pre-amplifl<'1s An [enna~

Low-pass fillers Transverrers Crystat Filters
varacror triplets Converters

HASTINGS
ANTEN NA, INC.

847 West First, Hast ings. NE 68901
18001 2 28-4407 (In Nebr. (402) 463-3598 1

•

..1).\1

432 l.Ilh:

The sue you've been wai ting
for. at a price you can alford
Our one piece spun
arummcrn dIsh resists
ccnosscn. Its sturdy onset
uniPOle mount WI thstands
even the strongest WIndS.

Syste m includes:
• SAT·TEe 5000

24 Channel tuning with
AFC. Met er and MOdulator

• LNA - 120 or Better
I POLAROTOR II
I 100 ft . cl ble kit

POWER AMPLIFIERS
all models include RF VOX & Low ~obe ax Pre-Ampl.
(no pre-amp in ~IMU32-100)

2 loktn>: IOOW output l.I \.1I.1+4. lll H 5
lOOWoutpul ~I.\.I L1"- l tJ ~ S

'5(IWOUII',,1 l.Il.I l.I • • _50-S
sow UIIIIMII MM l.lH ,JO.I.5
25W ' MIII'" 1 M\.I Ll44 -2~

Introducing System BOA

WORK THE U.H.F. BANDS

With the Permanent
7'11 " Antenna

A dd a [ ran'~"T1 ,.. or ccn-ener ro ) OU' " ~ I" in8 lOrn. 6m or 2m "qUlpmC'nl~.

Choove r'om [h,. largC" [ , C'IC'I.·li on of modul.., avauable for DX, OSCA R,
E~E. ATV .

TRANSVERTERS
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IOnW ' "-IIpu l MMI.-f32- llll lOW inpul
'iO\\' 0l.l!pUT M\.lI.-f32-50 lOW inpul
'It/Woutput \.lMI.-f32-:Jl.L I \\' .. J\\' in

12lilI.- 12!ol6 .\.lIb: Com.,. ........Wa..-+. for drtaiIo.

ANTENNAS (incl. 50 ohm balun)

~~'~.~~2 Meter j -Bee ms: 12.3 dBd l':ain r:"!?~

8over 8 Horizon'] pol D8-2M $63.40 C:I: -
8 by8 Vert ical pol D8-2M-\-'I·rt $76.95
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AERO ELECTRONICS
Electron Tubes for Industry
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-TESTS

-MODIFICATIONS
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Typical rejection:
± 600 Khl@'144Mhz: - 28<18
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::;;;;;::===-... .l ow noise - HIgh overload resis tance
• 8 dB gain - ultimate rejecuor o 80 dB
• 10 to 15 valls DC operation
• see . 1.6 x 2.6 x 4.75" ere. connectors
• FANTASTIC REJECTION !

Price - $79.95 bipolar w/RCA Jacks
Connector options: BNC S5. UHF $6.
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SUPER HOT! GaAs Fe! opuon $20
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lohn E_f~i1 KL7CRf
6170 Downt>y AH"

Lom~ Beach (A SO'105

Foolproof Logging
KL7GRF designed a logbook program that any TRS-80 owner

can use. And it manages your QSLs, too.

As all amateurs know,
the ru les for logbook

keepin g have been relaxed
conside rably by the FCC
In recent years. For most
amateurs, however. the log
is akin to a ship's log. It
is kept and kept accurately.

In these day s when home

com pute rs a re invading
households a llover Amer·
lea. the ham shack is on e of
most likely places to find a
home computer. O ne of the
most common of these is
the Radio Shac k TRS-80*,
t he large st-selling home
com p ute r in th e worl d .

Software is plent iful for the
TR S-BO, and programs o f
a lmost any ki nd can be
found at you r local co mput
e r ~tore, which brings me

"TA5-80 is a trademark o f Radio
Shack, a division of Tand y Cor
porat ion .

to the subjec t of th is art icle
The ho me computer IS a

nat ural for keeping a log
and keeping it well . 0 ('
sc ribed here in IS a log
keepin g pr o gram that
sho u ld sa t isf y the re 
qui rements of almost any
amateu r. In designing this
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the DIM st raternent in line
20 (more on this later). Vari
abl e s SK and SW are
sw it ches used to reset all
variables to nul l for restart
ing a new log o r loading da
ta f rom disk or cassett e.

lines 110·100 are merely
there to prompt you through
the f irst few t imes you use
the program; they can be de
leted when you are familiar
with the program, sho rten
ing execut io n time and sa v
Ing memory. The remainder
of the program should be
unchanged except as de
scribed later when detailing
changes for the cassette
based system. D isk-dri ve
operators can use the pro
gram " as is "

Fig. 2. Sample of QSL update on video displa y.

the TRS..oo to AUTO 10.10
and start entering the pro'
gram lines 10..00 set up the
va riables, D IM statem ent
for the actual da ta ent ries
(lH and esta b lish data
statements for use later in
the program. Change st ring
variab le C$ in l ine 50 to your
own cal lsign. St ring variable
T$ in line 50 is set to U Te
(Uni ve rsa l Coo rd i n a ted
Time); if you desire to set
time inputs to local t ime,
c hange T$ to " PD T" o r
whatever. Do not exceed
three letters in T$ or it will
throw o ff the PRINT @
strings in l ines00,70. and 80.
The CLEA R statement in line
10 sho uld be changed for
sma l ler systems as well as

.... ., ""' . ... oo;;vo .......
". ''''"".C ,.. ,.. 5SII

"'- ' - ''''lllIL. ""'I' ~ >1i S
0lIl. IlCVD ~ NO .

I. OllEATE .. " wDAT1i 1.-06.
2. _ '0 U'S" .... LOO.
~ ............ -. I"".-n"",
' . """" ~DlI '0 D's>· .
~. ~""D LOG F_ tll so· .
•.~. OF ""'5 LOll.
T. OU,PU' lOG '0 P<lI N' E.. .

Fig. 1. Sample o f d irectory on video displa y.

The Program

The program IS numbered
sta rt ing at l ine 10 In in 

crements of 10, so just set

TRS..oo, but should be easil y
adaptable to other comput 
ers, such as Apple, North
Star, and others.

The program features the
fol lowing:
1. In-memory log for all con 
ta ct s in a day's operation
2. Add-on to a log or pre
viously-f i led log
3. QSl information and
management o f received
Q Sl as well as outgoing QSl
inform at ion. Manipulat ion
of QSl f iles is provided .
4. A hard-eopy printout of
each day's log data.
5. Permanent f i ling o f log
data o n disk or cassette on a
dai ly basis.
6. Compat ib i li ty w ith 16K as
well as larger systems,
7. Day's log summ ary is pro
vided on the video term inal.
8 . Allows fo r 100 entr ies a
day (as is), which should be
changed for sm aller systems
and increased for larger svs
tern s if desired (details on
this later).
9. "C ustomizi ng" the log
to f it your requ irements
IS easy.

This program is written in
Microsoft Basic for t he

program, I attempted to
make it versatile and easy
to change to fit an indi
vidual amateur's requ ire
ments. Most of all, I at 
tempted to m ake it compat 
ibl e with 16 K cass et t e
TRS.aO owners, as well as
those with d isk-drive svs
terns. It's a to ss-up as to
wh ich periphera l most will
upgrade to from the cas 
sette-based system, a pr int
er or disk drives. Anot her
considerat io n was keeping
it sui table for those who use
cassettes with a printer, but
don't have d isk drives.

The program uses sequen
tial I/O techniques instead
o f random-access files. I
chose this met hod so that
the program co uld be easily
modified to run on cassett e
as well as d isk. Som e purists
will argue tha t random I/O is
the only way to go. How
ever, the average amateur
does not make more than
10-1 5 co ntac ts a day, There'
fore, the in-memory storage
of information is practi cal if
the log and its data are
based on da ily files instead
of keeping a month's log In
one file on a disk.
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then selec t the " A DD" func
tion Don 't forget to save the
log back to disk. Killing the
o ld f ile is not needed since
seq uent ia l techniques wr ite
over the old file whi ch will
have the same Filespec as
what you writ e back out
after add itio ns to the log
1his is a bit o f a problem for
cassette system s, as w ill be
described later.

" 3 UPDAT E QSL IN<OR
MATION" is a routine to ac
count for outstanding Q Sl
cards rec eived, The pro
ced ure for th is is to load the
f i le for the data to be up
dated through the " LO AD
FRQ ,\.-1 D IS K " f u nc tion ,
Then use the " SUM t\ 1ARY"
function to loca te the entry
you wish to update (or use
the printed copy previou sl y
printed to locate the entry
num ber ), ~ ntcr the " UP
DATE " func t io n and make
the correc t ions. The displav
for " UPDAa " is shown in
Fig. 2.

" 4, SAV~ ioc TO DI SK "
When completing a dav's
operat ion, use this fu nc t ion
to save the data to d isk The
Filespec is au tomatically
created uvtng the date ques
tion descr ibed earlie r. U S(-'
th is function to save ba ck to
disk after using the " UP
OAH " function or " A DD
TO LOG " func t ion if a fil l'
w as loaded for add i t io n of
ent ries.

" S LO AD LOG FROM
DISK" is used to retrieve
o ld f iles for Q SL mampu!a 
t ion or " A DD" You will be
a..ked tht' d ,lI l' qur..... non
agai n ht'f(' U,,' (.H" : Iht,
co mpu ter ( rt ' d lt'~ the ~ 11 t' 

~pt'C from t hl ~ 1I11orm,1l10Il

" 6 SUMMARY 01 DAYS
LOG" gives a rundown of
the d,1V ' ~ opt'r,l t io ll ("Pt' I lg
~) 1hi s can hr- looked .I t <I f "
ter 10d (ll Jl~ .rn o ld f i lt, or
wit h d .1I .1 alr ea dv I II

rm-morv
" 7 OU TPUT LOG TO

PRINTER" provides neat.
orderlv output to a lint'
printer ior pt'rIlM llt'nt rec
ord purpo..e.. II I" ba-ed In
format on mall" of the ( o m 
rnonlv av.nlabh - logbook..
(se-c h g .n t ullpaama uon Is

ment. Correc tions should be
made by drawi ng a line
through the deleted o r
changed ent ry. They should
then be init ialed by the per
so n making the changets).
Any changes to the log can
be inserted on the hard copy
produced by the printer The
printer output routine is
based o n an Su-colu mn
printe r. The fo rma t of the
output to the printer is
shown in Fig , 3,

The D IR ECTORY video
display (Fig 1) is single-key
entry. Selectmg "1. CREA n
A NEW DAYS LOG" clears
and resets al l va riables If
data is present in memorv.
you will be warned and
given the opportunity to exit
to the direc tory and save the
data to disk . If the data has
already been saved and you
want to star t a new log,
merely press the (Cl key and
the program will proceed to
start the new setup If no log
data is present in memory.
the program will proceed
normally A word of w arn
ing: when start ing a nt'\..
log, you will be asked for the
date in a speci f ic input man
ner. i e.. MAY21B1 . Note that
no spaces are allov..ed The
date display is der ived from
th is input and. more impor
ta nt ly, the Filesp ec for
writing to disk is derived
f rom it. The program checks
to make sure you did in fa ct
pu t 7 characters in and gives
you an error message if it de
tect s any few er or more than
7 cha rac ters. No checking is
done for proper sequence. A
disk and cassette fi le will
not accept a number as the
f irst cha racter o f a filespec,
so pay particular attention
to this quest ion.

" 2. ADD TO EXIST ING
LOG ." If data for a given
day is already in memory
and you w ish to add to it,
just press 2 and it wi ll se
lect the next availab le se
quential number avai lab le
and d isplay the data input
form. If you wish to add on
to a filed log (on d isk or
ca ssette ). load that log
through the " LO AD LOC
FROM D ISK" fu nct ion and

~_ , ...,5 0C1

quired. It will appear as
" (ENH Rl" a value. Lots of
error t rapping is included. so
It Is hard to make a mistake.
Wherever a mistake is po ssr
ble or imminent. a message
is provided on the screen
and the opportun ity to exit
the danger area is prov ided
by an exi t fu nction.

No delete-ent ry rou t ine is
prov ided, since c1 log is de
f ined by law as a lega l docu-

". ' '' ' '''''C ''''- "" "" 5SII1'1£ • OC'

SAVE TO CASSEn E SECTION

Fig 3. Sample of printer ou tput.

7. Change line 1000 to: IFB$ = " D"THEN1050
8. Delete line 1030
9. Delete line 1040
10. Add line 1055: PRINT#-1 ,DY$
11. Change line 1060 to: FORX = 110 50
12. Delete line 1070
13. Add line 1095:
IFLEN(l$(X.2)) = OTHENlS(X.2) = " ltlf' :PRINTIt·1,l S(X.2):GOT0 170
14. Change line 1100 to PRINTIt·1 ,X,lS(XZj
15. Change line 1760 to: ClS: PR1 NT@384,"1 . PLACE DATA TAPE IN
RECORDER." :PRINT"2. SET RECORDER TO ' PLAY' AND
'RECORD'.":PRINT"3. PRESS (D) TO SAVE OR (X) TO ABORT."
:RETURN

LOAD FROM CASSETIE CHANGES

16. Change line 121 0 to: GOSUB1880
17. Add line 1880: ClS;PRINT@448, "1. PLACE DATA CASSETIE IN
RECORDER, ADVANCE COUNTER TO l OCATION":PRINT"DESIRED.
PRESS (D) TO l OAD, (Xl TO ABORT." :RETURN
18. Change line 1260 to: ONERRORGOT01370
19. Change line 1270 to: CLS:PRINT@468,"lOADINGENTRY It"
20. Change line 1280 to: INPUT#-1,DYS
21 . Change line 1290 to: FORX = 11050
22. Change line 1320 to: INPUT#-1 ,X.l$(XZj
23. Change line 1330 to: IFlS(XZ):: " 1t#"THEN136O
24. Change line 1360 to: GOSUB178O:GOT0170
25. Change the 100 in line 120 to 50

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

Table I .

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

.. . ' :i '4<J' C -eG "" "" fit... _ 8 _ .....

O. 12.~ w,.. "" ~. ~ ' 0 282 . 0 vn. ""
""-S . _ " OG --.L....., __ V I " __....

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

~. OOI.2\J1C _w .... .... 08CM" "'JO£ • "" ""
...._ S _T_ C.O"'.:..",,, CllLI~.

~ . 06.....TC _ .... ' " ~ J .~,. 0C1
... _ _ v IC ~T1: CA.

• • "", JUtC _ "" "" 5Sll ' 4 4 .., 5 0C1
01£_ _ JtMo """'OCl p ....06 \IIE"1lOE8 CA. -. 1l10l£C'

Operation o f the Program

Extensive us", is made of
the lNKEY$ function in the
program. making it faster in
use The only time the
l NH R key is used is when
more than one character is
to be entered when you see
a leiter in parentheses. "(Cr.
rt rneans that a single key in
put is req uested and t he
~ N I I R key IS not requi red.
when the ENH R key is re-

1. Change line 10 to: ClEAR4000
2. Change DIMl$ statement in line 20 to: l $(SO,10)
3. Change " DISK" to " CASSEn E" in lines 180 (2 t imes), 950, 960,
and 1140
4. Change line 330 to: FORX = H OS1
5. Change line 340 to: IFX = 511HENGOSUB1870:GOT0170
6. Change line 1610 to: FORX = 11050

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

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

•
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' lJK «HtE R, O( V' 0/>' ( ' "OW 2' , ''''''

Su mm .a ry

Contained in th iSarticle is
a program that is vprsati le,
fa sl. and easily changed to
fit individual requi rements I
hopp you have iun with it
Writ e me with any ques
tions.

If demand is h igh enough.
I would consider producing
thi s program on formatted
disk and/or cassettf!. Co n
tac t me for information on
this .

p rogram will work very wel l
wi th cassette-based 1/0 , but
it wil l be very slow o n the
I/O operation s (p robab ly
slower than you could ever
believe). You must have a
m in imum o f 1fJK memorv
fo r thi s p rogram I haw in
tontio n aflv reduccd t he
e ll A R, D IM, and FOR
N~Xl lo o ps. since you will
have t rouble finding a dig
Ital t ape lo ng enough to
ho ld 100 o nt ri e s L h e
changes to the program re
qui red for cassette opera 
non are show n m 1able 1.

MORSE CODE

MITRONIX

from

KA9FSQ PERSONAl. CW MAUOX-
\rVrmen in COLOO BASIC. this program allows you to transmit 10 50 INPM.
&. receive 10 30 WPM. in the MAIlBOX mode. it will onswer a ON con,
ge! other statiO,"'scoilletten. message. dolo &. lime. end store it in
memory for instanl recon when you return. Also hard copy.

cossette; S2t .95

For additional informolion and prClgfomming. write to :

MIchael L. Rk:e. Jr. KA9fSQ
MITRONIX ... 2<1
5953 N. Teutonlo Ave.
Milwaukee. WI 53209
{4 t 4j .&66-lItSt Salas pIoose if"ICluOe 5'Ilo postoge

nat inu rlu- need for data
di .. kl't l p" o r cawetu-s . To Ill "

cn-aso the h.mdhng capabil
ines for l<1rgN .. Y<'\P Ill.. .
(hangl ' tht' ell I\R .. tat e
rnvn t to d I<lrgt'r valuo. ..uch
a .. '1()-'120011, and ( l1<lngf' dl l
1 10100 FOK N I X I loop .. to
a value of 100 or"o Conte.. t
log.. are pov..ibk- by f ixing
certain V.ui,lh lp" to fixt'd
v a l u e .. and in .. r- r ting a
dupl icatp-< lW'cklng rout ine>
wnte if you want intorm a
non on t his: the c ha nges <1r('
beyond th(' vcope o f thiv
a rt icle

1hose having heavv fin 
gers on the kevboard shou ld
bewart': If you arp not u ..£'d
to <; Ingl (> key pntry. Ir s fa st.
Be su re to expPrlmpnt With
small amounh of d,ll,l until
you ~wt th(' f{'pi o f thl' pro'
gram . ratht'r th,ln [om m lt
large amounts o f (l ilt,l .

Tu n 'fCIU RodiO Shock Color Computer into a complete Morse Code
terminal.
MITRONlX MODEM - inlerfoces the computer to your transceiver via the
ROM PAC slot.

Cortrldge: $54.95

-You ho'.-'e 'fCIU choice of 5 ON programs to pick flom ilcW ing'

- MITRONlX TRANSlATOi
This Machine lonQuoge program allows you to transmit &. receive flom
5-60 WPM. Features sce-screeo with reverse video receive. 0 1024
character TX butler, cctc c c. &. 4 rnessooe memories.

Cossette : 526.95

C.asse tle O per.a lion
.a nd Ch.anlites

Ah, yes, the cassettps. the
one trup IWddar he of hom~
co m pu ter opPration, This

QSL Update

thi ~ o perates in a manner
sim ilar to that o f D ATA
~NTRY. e xcep t that yo u on
l y rn a rup ul a te the Q Sl.
mformanon

Hin ls

Seve yo ur data off to disk
o ften during il day of opera 
t ion to prevent Joss of data
f ro m a ccidenta l tu rni ng off
of the com pu ter, power
fa ilu re s, etc. Use particu la r
carl' in entering the PR INT@
v,Hi,I!>I"s In l ines 60,70, and
RO, a nd m a ke sure you seC'
and enter tho % sign on the
ext reme righ t o f variab le C$
l- or disk systems, set tht'
clor k in the exp an .. ion inter
face f rom DOS prior to go
ing to Basic; the time will
then appear rig ht next 10
you r c.allsign t hro ugh most
of the program Smgle-drsk
dnve owners can use thi s
p rogram by k illing o ff all
o f the program s on a TRS
DOS d iskette and loading
th is program and maintain
ing all data f il es on the sam e
disk. Mult iple-<Jrive owners
sho u ld m aintain separate
dala diskettes, Ii you o w n a
printer. then hard<opy files
o nly cou ld bE" kepI. el imi-

v ideo d isplay is limited to b4
c harac ters and add it io n of
power mput would ha ve
c rowded the displev quite- a
bit So. I r hove to leave the
power mput tor the remark s
da ta inpu t.

LOG !'OOI' FOfO .......E.... RRol O STRTl ON KL'''''F

llA'A COMlt"C1 " ' H> ~

Data Input 10 Lo g

Data input format to thl'
log IS sho w n m ~ Ig 4 when
thi.. (h<;play iv prevented. ,1

senes of graph ic block s Will
be displayed 10 ind«- <t h o the
maximum length o f thl' m
put. You must put a n entrv
into each da ta bloc-k J\lprt"
lv pre<;.<;.lng f NH R Will r alN '
an error message a nd <I re
t urn to that d at a ent rv. O n
the other ha nd , ('l((l,{ ,<lmg
the bkx kv wil l also r ill l'o{' <1Il
error and <l reprint o f tht> re
quested dat il . 1ht' on ly en
tr ies that Will a cce-pt no d 'Il'l
input are RI MARKS. ()SL
SEN T, and Q SI R( VIJ Sinn'
this IS op t 1011<11 mforrna tton .
the le-ewa v i.. <l Jl OWI'<! Attr-r
completing t he " form ." you
wil l be asked if the dat.i is
correct : IT not, the pro a r.nu
return s to tht' varm' entrv
numbe-r and n-se-t.. the bloc k
in order for you to (('Iypt'
thf' ent ry . If it IS correct . the
program wi ll ask if you want
10 add another «nt rv. l t no!,
you re turn to the <! m' ( tory
The time en try iv done tn
rmlit a rv 4·d ig it stvle. i 1'.•

2.34\.0416, etc No comma -,
o r q uote s art' allowed by t lu
TR S-R() and any data entered

after a comma is in..erted
w ill be cut o ff . Periods .m
OK. The rftlu irempnt for
paWN input in thp log wa s
not forgottE"n Tht' TRS-8()

Fig. 4. Sample o f data entry on video display.

........ <C> TO a.".... -.--. . _ _ "" TO U11 TO O'OtECfOIl'

" '" • 04" UTe
S ' ~ Tl "",, ,
S' '''''''''- 1;£,., . M • •
S , __ RCVTl • M • •

HI>« . ftB •• . .
FRf:O>A:OC' • , .. .. ..
...,_ S . J.... " ""'CHO ~""09 10'(" 0£9 CA. Ok O''''C1OSL . "T .•£9
...... RCVTl ......

LOll -.-.. ..... ~'. , ' ',
" ... " A" "",, . xT IICvt> """" F", llUEHC" ""'" S lISL R

t. 04 1lU1C _ ~ M _ , U "".....
..._ . J(M< -.;M) ........ vr""",. CA. __ D ....n

~. .... ,~C _ ... '7 _ • ..- J "" . ....
~. v ic ~'I CA.,. =:=.. _~I.i:1I ~: 7 "-- ' .... 0Cl

4 . '~I ~..... M ~ _ ' 4282.0 ""S 0Cl
..._ . J .... 0 ,.. _ ..... _ __ ... , ~ -.-....

,. l'13l1TC....... ~ ,. _ ""'. 1 .... ....11(_' _, HE'
• • l"4<lTC ....ce ~ M _ ,.,.,.0 .... ....

11(_ ' _' Hl'

.. . ...... ...... . . .. , , , , , , , , , .

Fig. 5. Sample of summary on video dispfa y.

provided for 8 .5 by 11 inch
paper includ ing page num 
bering.
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Russell F. Lee WA4VLE

10 Dudley Circle
Durham NC 2770.1

The Program No Net Control
Should Be Without

Every net generates lists, Keep yours up to date
with this TR S-80 Basic program,

Ing program This approach
sim p l i f ies programm ing
and debugging; if , want to
change one of the features
in the pro gram, I change on
ly one subrou tine.

Soo n after we began the
Central North Carolina

Weather Net on the two
meter band, the net-contro l
station needed a better way
of keeping track of the
hams who had joined the
net. In order to facilitate Overview
cal l-up, the net-control sta- The program stores each
tions de cided to maintain a member's cal l letters, coun
sequential li st of members, tv of residence, and name.
each with an assigned The program includes the
number. At the same time, following rout ines : read
we needed to determine data from tape, save data
quickly whether a station to tape, l ist a block of 30
checkin g in had been as- net members, search for
signed a number - that is, and disp lay a specified call,
whether he was already sort the data by call letters,
listed as a m ember of the change an entry, and add
net. After inadvertent ly as- an entry . Th e Search rou 
si gni ng sev era l stati o ns t ine is fas t-about Y1 sec
mu ltiple numbers, I wrote a and to search up to 51 1 en
net ro ster program to keep t ries for a spec ified call.
track of the net member- Fig. 1 shows a flowchart
ship. of the program. The pro-

The program lists sta- gram fir st init ializes
tions in numeric sequence, variables ( l i nes 10-20),
thirty at a time, for net call- reads a look-up table of
up and searches for a given co unty names (subroutine
ca ll to determine if it is in at line 590), and reads the
the register; it corrects an file of net members from
erroneous entry and adds a tape (subrout ine at line 80).
new member's cal l to the You can bypass this tape
register. read routine if you plan to

This program is orga- make al l the entries from
nized as a series of subro u- the keyboard . Immediately
t ines cal led by a main call- after read ing the tape, the
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program sorts the data by
call lett ers. The Sort rou 
t ine does not move the
main files around phys ical 
ly, but sets up a list of Inte
ger poin ters indicating the
alphabeti c order of the
cal lsigns. The callsigns and
related data remain in the ir
original order . You can re
enter this routine later to in
clude any new entries in the
sorted array of pointers.

At this point the program
prints the menu of com
m ands (l ine 50): # - LIST,
' (' - CH A N G E 'SAVE ', ,
'A'- ADD, 'S'-SORT. The
# represents a nu meric in
pu t. Any entry other than
those o n the menu initiates
a search for that entry
among the l ist o f call let
ters .

When you enter a num
ber, the computer lists the
net member with that num
ber, plus the next 29 mem
bers (subrou t ine at line 41 0).
For example, if you enter
25, the program lists the
call, county of residence,
and name of the operator
of the twenty-fifth th rough
the fifty-fou rth members of
the net. This facilitates cal l
ing up the net. At the sta rt

of the net session, you, as
net-co nt ro l station, an
nounce, " N et members,
numbers one through th irty
check in now." W ith the
first thirty members on the
screen, you can greet each
member by name even if
your memory for names is
terrible.

When a member check s
in who does not remember
his nu mber, enter his call
l ett e r s. The computer
checks to see whether the
entry is a C, S, SAVE, or A. If
it is none of these, the com
puter presumes the entry to
be call letters, calls the
subro ut ine at line 460, and
initiates a binary search
through the net roster for
that ca ll. Even though it is
programmed in BASIC, you
can search more than 500
entries in less than Yl sec
ond. If a match is found, the
ca ll letters , co u nt y of
residence, and the opera
tor's name are displayed at
the center of the screen. If a
match is not found, you can
add the new station to the
roster.

To add a new member to
the roster, enter A. The
sub routine at line 530 re-



Fig. 1. Flowchart of the ham-radio-net roster.
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quests ca ll letters, county
name, and operator's name.
The program stores the ca ll
letters and operator's name
in memory, but does not
store the enti re county
name. The program stores
an int eger num ber that
identifies the appropr iate
cou nty from the list of
counties w hich you read in
at program sta rt . This
allows many more entries in
m y 16K m achine tha n
wou ld otherwise be pos
sible.

To change an entry, enter
C (subrout ine at line 330).
You can reenter a call.
county name, o r an opera
tor's name to correct an er
ror. If you do not w ish to
change the ent ry , press
Enter to retain t he o rigi nal
content.

The bina ry Search ro u
ti ne find s only those cal ls
which have been o rdered
by the Sort rout ine . Any
t ime you enter one or more
new calls or change one or
more call letters. you need
the Sort routine. This rou
tme begins at line 120.

In order to save an up
dated roster to tape, Enter
SAVE. At thi s point, the pro
gram gives you an opt ion to
turn on the recorder in
o rde r to cue the ta pe o r to
co nt inue w ith t he Save
rout ine (subrout ine at l ine
270). Outputting " to port
255 cues the tape. Thi s
turns on the tape recorder
motor in Model I machines.
Then the program enters a
t im ing loop fo r a few
seconds before tu rning the
recorder off . This same
routine spaces into the tape
a few seconds before saving
the data when you cont inue
with the Save routine. The
cue ing routine may no t
work on Model III TRS-BOs.
As presently constructed,
the program causes the
computer to first (SAVE
the program, then save the
data to tape.

Sort and Search Rou tines

A c hi ld ren's guessi ng
game goes l ike thi s:

" I' m thi n k ing o f a

number between one and
fifty . Guess what it is."

" Is it 10?"
" No, you 're too low ."
" Is it oW?"
" N o . now you' re too

high."
And so on. The fi rst time

you played this game. you
probably guessed numbers
random ly until you guessed
the co rrec t number. In the
example above, that cou ld
mean as many as fi fty
guesses. After a few such
games, you may have dis
covered that you could
guess the correct number
much faster if you fi rst
guessed the middle number
of t he range of poss ib le
numbers- 25 or 26 in the
example above. If t hat
guess is too low, the correct
answer m ust be between 26
and SO, You then guess the
m iddle of that range- 3B. If
that is too high, you next
guess t he midpoint of the
range from 26 to 37, and so
on. Each time you divide
the size of the range of
pos sible answer s by
two-hen ce the name
binary sear ch. Using the
binary search, the correct
number between one and
f ifty wil l always be found
by t he sixt h guess, at the
worst. That is a lot faster
than 50 guesses! More t han
500 entries can be searched
by this method w ith no
more t han nine guesses.

In the net roster program,
membership is sorted by
call letters, A pointer table
indicates the order; the
master list is not reordered ,
M oving integers in memory is
faster than moving strings.
The master li st rem ains in
numerical order, whi ch is
convenient for displ ay dur
ing net call -up.

The first entry in t he
pointe r table is t he
subscript of t he ca ll which
would be fi rst in alpha
betical order . The second
entry in the pointer table is
the subscript of the call
w hich is second in alphabet
ical o rder, and so on. For
example, suppose t here are
seven net members, with

their call letters sto red 10

the A array as follows:
All) W4CBC
A(l) W4BAA
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A(J) W 4AFF
A(4) W 4GGO
A(S) W4HLK
A(b) W4)XW
A(l) W4J AV

The p oin ter t a b le IS
stored in a rray IA and in
d icates the a lphabe ti ca l
order of the ca lls:

IAl l ) J
IA(2) 2
IAIJ) 1
IA(4) 4
IA(S) S
IAlb) 7
IA(7) b

T h e fi rst c a ll In
alphabeti ca l o rd e r is
A(l A(l I). Since IA(l) is 3, the
ca ll is in AU), a nd this is
W4AFF. Simi larly, the sec
o nd ca ll, alphabetica lly, is
A( IA(2 )), wh ic h is A(2). or
W 4 BAA . A sea rc h f o r
W4HlK wou ld proceed th is
way, The first guess is the
fourt h call in t he alpha
be t ical order, o r A(IA(4}),
whic h is A(4l, or W4C CO .
This is too low. The next
g u e ss IS the six th In

a lphabetical order, A(lA(6)),
o r A(7) w hich is W4JAV
This is 10 0 high. The next
guess is the fifth call in
a lpha bet ical o rder. Tha t is
A{ IA(5»), o r A(5) wh ich is
W4 HlK - t he co rrect ca ll ,
The ca ll was found o n the
third try. A li st of up to 511
en t ries ca n be sea rched by
c hec king nine e ntries a t
most by this mel hod .

Another " Irick" to speed
up the sea rch proc ess even
more compares on ly one
letter of the call at first ,
the n looks at the rest of the
ca ll o nly when necessa ry.
Unfo rtu nately, If we start the
co mparison (a nd the orig
inal sort ing o f the dat a) with
the first letter of the ca ll ,
we will be co mpa ring Ws
with Ws so often that no
time wil l be saved. Ano ther
so lu tio n is to sort the ca ll s
init ially by the most va ri
able le tter pos ition in the
ca ll, and sea rch fi rst on that
le tter po sit ion. Then we can
take adva ntage of the t ime
saved by look ing first at
onl y o ne c ha racter.

The fi rst c ha rac te r of a ny
ca ll can be only A, K, N, or

: COTO

PUSH ' ENT ER'": I : I F I"

MX .. 512

A( I ) , AClIc(t) r, AHII I :

' * : IA (1I , A(IAl1l I ,••

ELSE I F XX$- ·R* THEN GOSUB 711

• •
••

J, 11: , N, M, L: OEFSTR A, 8 :
I A( MXl , AC lll 5 ): COSUB 59'
ENTER ' 1 ', OTHERWISE SI MPLY

• •

l ' CLS : CLEAR 6" ' , DEFI NT I ,
211 OUt A("-X l . l C (ltXj . -'N( KKj .
)8 INPUT - TO OM IT TAPE I NPUT ,
1 THEN ~I ELSE GOSU8 88
4' oosua 121
5 . PRINT@ 961 ,: : INPUT · ' - LI ST , ' C '-CHANCE, ' SAVE', ',, ' -ADD , S-SORT· ,B
61 IF B--SAVE- TH EN casus 27 . ELSE IF B,, ·C· TH EN GOSUB H I ELSE IF VALID) O S
THEN GOSU8 41. ELSE IF B,,· S · THEN 4. ELSE IF B.. -A- THEN GOSUB 53. ELSE GOSUB

."
71 GOTO 58
III I NPUT'-I, N
III FOR I-I TO N STEP 8
1111 INPUTI -l , Al I), l e u ) . AN O ). A( I+ lj , rc tr-n , AN(I +l) . A( 1+2) . r c r r- at , AN !
1+ 21 , 1.(1+3 ) . rc rr - ar , AN ( H)} . " (l t4J . IC ( l+ 4) , AN (h4 ) . 1.( 1+51 , IC (l+ 51 , AN tI +
5 1 . 1. (1+6 ) . t C (I +6 1 • .\N(I +6 ), A(IT7 ) , JCll +7 ) , AN (1+7 )
11 8 NEXT t l RE TURN
1 2 8 M-N : FOR I - I TO N: 11.(1) - 1 ; NEXT I
13" !t-INT(M/ 2 )
lUi I F 1'1- 8 THEN 26 9
1 58 J -t : R_N_M
16 & I - J
178 L- l+M
18. I F A(I A(I I I <. ... ( I A(LI) TH EN 231
198 IT- I Al I ) : lAll I -tAl L) : l Al LI -I T
2181 l "I-M
211 I F 1<1 THEN 23.
2 2. GOTO 178
23 1 J-.J+1
241 I F J>II: TH EN 131
251 GOTO 161
261 RETURN
271 PRINT · PUSH ' R' KEY TO QUEUE TAPE FOR 11 SECONDS·: PRI NT · PUSH ' C' TO CONT I N
us-
281 XX$" I NKE Y$ : I F XX $.. • • TH EN GOTO 28 8

'"298 COSUB 718 I CSAVE "w· , COSUB 718 : PRI NTI - l , NI FOR 1.. 1 TO N STEP 8
380 PRINTI-l , A(l l, IC( Il , AN(I ) , 10 (1+1) , rc t r-ii , AN ( l+l l , A(I+2 ) , IC (I +2) , AN (
1+2) , 10(1 +3) , IC ( 1+ 3), AN(1+3) , 10(1 +4 ) , IC (1+ 4), AN ( 1+ 4l , A(I+5 ) , I C ( 1+ 5 ) , AN (I+
5 ) , 10(1+6 ) , I C ( 1+6 }, AN( 1+6), A(I +7), I C ( I +7l, AN( I +7 l
31 1 NEXT I
32i1 RETURN
33. IN PUT *NUM BER OF ENTRY TO BE CHANC ED * : I
3 4i1 GOSUB 55'
351 B..A(I I : IN PUT *CALL" : B, A(I I ..B
368 a"AC (Ic lI)) : I NPUT *COU NTY* : B: FOR J - I TO 185 : IF BOAC(J) TH EN NEXT J : GOTO

361 ELSE IC II)-.J
37' B"A.HIII : IN PUT *NAME" : B: ANI I J ..a
388 GOSUB 55 1
39 ' PRINT
U I RETURN
41 1 I"VAL (aJ , CLS
1 2. FOR J .. I TO 14: IF I>N THEN RE1'URN ELSE PRINT' J "U ,:: GOSUB 551 : 1"1+1 , NE
>TJ
III FOR J '" TO 14 : IF J> N TH EN RETURN ELSE PRI NT@ J " 6 HJ2 ,, : caSUB 55 1 : 1 " 1+1 :

NEXT J
4411 B..STR$ (I 1
I SH RETURN
1611 M,, 2 [ (INT ( LOG (N- ll / LOG ( 2) ) +l }
4711 J -M/ 2 : I " J / 2
4 80 IF B>A(IA (J)) THEN J -J+J ELSE I F B<A(IA(J ) ) TH EN J"J - I ELSE 510
4 90 I F 1-0 THEN PRI NT " ••• CALL NOT FOUND ••• *: COTO 5 20
5 11 0 1_1/2 : COTe 4 8e
5 lB I"J : cosue 57 ll ,RETURN
52 H INPUT ·ENTER ' A' TO ADO" :B: If B< >*A" TH EN RE'nJR N
53 1 I ooN+l , 1'0" 1
5 4i1 GOTO 35 8
55 1 PRINT USING *... \
561 RETURN
571 CLS : PRI NT' U B, USING * 1 " ,

ACUCUA{ IJ J l , ANlIAU ll:
581 RETURN
5 91 FOR I - I TO MX
61. A(l l -eHR $ I I 9 1 ) : I A( I )_MX
6 11 NEXT I
62 1 ACI' ) - * * ' fOR I -I TO li S
6 3 e READ ACUI
6 U NEXT I
6 51 RETURN
66 0 DATA " ALAM AN CE", · ALEXANOER", *ALLEGHANY*, *ANSON", ·ASHE * , "AVERY*, " BEAUFO
RT* , " BERTI E", · BLADEN· , *BRUN SWI CK·, " BUNCOM BE*, " BURK E", · CABAR RUS· , *CALDW ELL
", "CAMD EN*, " CARTERET". *CASWELL* , *CATAWBA". *CHATHAM", *CHEROKEE", *CHOWAN ",
*CLAY'" . *CLEVELANO*
6 70 OATA · COLUMBUS · , "CRAVEN" , "CUM BERLAND* , *CURRI TUCII:· , · OAR E*, " OAVI OSON", ·0
AVI E* , "OUPLI N", · OURHAM", *EDGECOM BE*, *FORSYTHE*, *FRANII: LIN*, *CASTON*, *GATES
", *CRA HAM·, · GRANV I LLE", "GREENE " , · GUI LFORO *
681 OATA " HALI FAX* , · HAR NE TT ", " HAYWOOD*, *HENOERSON* , *HERTFORD·, *HO KE·, *HYOE
*, · I REOELL· , *J ACKSON*, *J OHNSTON*, - J ONES · , *L EE" , *LENOI R* , · LI NCOLN· , *M AD I S
ON" , *MARTIN* , *MCDOWELL* , " MECII: LENBURG- , *MI TCHELL* , *MONTGOMERY·, *MOORE*, " NA
SH" , *NEW HANOVER*
691 DATA " NORTHAM PTON · , · ONSLOW·, · ORANGE" , · PAM LI CO·, ·PASQUOTAHII: · , · PENDER·, "
PE RQUlMANS", · PERSON" , · P I TT· , " POLK* , *RANDOLP H*, " RI CHMOND *, · ROBESON", · ROCII: I
NCHAM· , · ROWAN·, · RU THERFORD·, *SAMPSON* ,
7 . 1 DATA *SCOTLAND*, *STAHLY*, · STOII: ES· , · SORRY*, *SWAI N· , · TRANSYLVANIA", · TYRR
ELL· , · UNI ON*, *VANCE* , *WAll: E·, · WAR REN·, · WASHI NGTON·, · WATAOCA*, · WAYNE*, "WI L
KES · , *WI LSON·, *YADII: I N*, · YANCEY*, *GA·, ·KY· , "TN·, · SC*, "VA·
711 OUT 255 ,1: FOR 1.. 1 TO BI"" : NEXT I : OUT 2 5 5 ,11 REroRN
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$149.50

SHIPPING AND HANDUNG
ADD $4.00

AU. OUR PROOLCTS MADE N USA

Z~

..
.~.. _,

~~.D »r:
ETCO ELECTRONICS ... 248
DEPT. 590

I
Mailing List Control Cenler
Bo x 840 • .
Champlain. N.Y. 12919 I

I
I Enclose (cash OK);
Please rush postpaid

O 51 lor 1 y..r s ubscript ion 10 th l I
I

wotld lamoul ETCa eatalog .

O 53 Canadl.n .. Foreign 1 y'"
lubscript ion 10 th l ETCO catalog . I

O 30'~ "-ndbool< " BUil D YOUR

I OWN EARTll STATION" . (TA0251 510.00

O 360~ MASTER HANDeOOK CK'
TELEPHONES. (TAOO11 _ Sl 1.00I

I
0 FREE - ...mple copy of thl ber~;n

P'Ch d ETe O e....Iog. (USA ortly)

l§~:;,~." ~~Icnv
Stale ......JI
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• SNR Maxim um 2:1. 1.4:1 Average

• Handles 1 'r<:W input ICAS
• Can be insta lled in app roximately

80 feet of space
• Higher power models ava ilab le

(confect factory)

25 to 3S
A . HIGH

80 FT.

_BA.lUN
DIRECTCOAX FEED

•

REACH OUT, REACH W-A-A-A-Y OUT
with the

DX HIDDEN ASSET LOOP ANTENNA

H, STEWART DESIGNS _,,,
P,O, BOX 643 OREGON CITY, OR 97045

PLANS FOR 2 THROUGH 15 METERS, , , , ,

1.8·30 MHz. Continuous Coverage Antenna
for Commercial and Amateur service

Th is high perform ance, low-cos t, do-i t-yo urself loop antenna IS

designed for indoor install atio n. Ideal for an attic. c loset or any
locat io n where space is a facto r. It's simple and qui ck to bu ild and
you 'l l be plea sed w ith the rem arkable resu lts. For co mplete instruc
tions and d iagrams. se nd c he ck or money order for $12.50 to:

Model AC 1.8 • 30
The AC 1,8 - 30 Ante nna usesonly
80 feet horizontally, and, when
space is limited, can be short
ened even further w ith only
sl ight loss of radiation
efficiency,

Patent Pending

IlARKER a WlLLIAllSON
Quality Communication Products Since 1932
At your DistributOtS wrtte Of call. 10 Conol Street. Bristol PA

~=====(21S) 78&-S581
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JUST SLIGHTLY AHEAD

15 Meter Mobile CW & USB
START YOUR DAY ON A GOOD KEYIII
WORK OTHER HAMS LIKE: XE2BGM, ZL1PO,
KL7JFV, EA7EU, NN3SI, DJ8RR , DLOBBC,
US6AK, JA3JMP, PY2-CPO, F08GW, KM6FF,
VK2BD OE8MOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

High lOW (pEp) low 2W (PEP): VFO tuning: noise blanker:
fine-tuned S8 , KHz:!: CW oil-set ; digital frequency
counter; 13.8V de @ 3A, negat ive ground; L 9.5" x W 9"
x H 2.5" ; weight (2.3 kg) 5.7 Ibs.; mobile mounting bracket.

OLA. INFO & OADER. CALL
1275 N. GROVE ST.
ANAHEIM, CALIF, 92806 (114) 630-4541

NOTE: Price, specifications subject to change wilhOut
notice and obligation. ... 318

W-fou r possibilities. The
second character can be A,
B, D, N, o r a number.
Although that number can
be any valu e fr o m 0
through 9, only o ne or two
are like ly to predominate in
any given area. That is litt le
impro vement over the first
cha racter. The thi rd cha r
ac te r can be any letter of
the alpha bet o r a number,
but numbers-usuall y o ne
n um ber - will do mi nate
because most calls begi n
with a two letter pref ix(WA,
WB, WD, KA, and so o n).
The fourth character is the
best cho ice . Any alphabetic
character is possible and
equally like ly . In t his pro
gram, the call s could be
sorted by the fourth char
acter and the sea rc h car
ried ou t first on the fourth
cha racter.

Improvements

The most time-consum
ing part of the program
is the Sort routine. It takes

about two minutes. Even
though it is normally used
only during program initial
ization, a faster routine would
be desi rable One possible
approach is to use a ma
chine-language subroutine .
A much easier approach is
to eliminate the sort alto
gethe r, and subst itute a
subroutine that automati
ca lly makes the necessary
cha nges in the pointer ta 
ble whenever you add a
new entry o r correct an
ex isting entry . Then the
pointe r table would be
saved to tape along with
the rest of the data

Another useful improve
ment might be the addition
of a map with the count ies
out li ned on it to be d is
played on the scree n whe n
ever you want. Some in
triguing possibili ties exist
for compact sto rage o f
suc h a map in a st ring
va riable using the space
compress ion codes -ASCI I
codes 192- 255. •

Adnrtisement Advertisement

- the ultimate in mobile antennas

(AMSATl, P.O. BOX 27, wash ington, DC
20047.

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

For a SAMPLE COPY please
send $2 to ,

C. F. (Fred) 5hmilka, K6/1QI
8554 Lurline /lvenue
Canoga Park, CA 91306

Why the Spider- Antenna?

This antenna is trul y amaz
ing. I have operated H.F.

mobile off and on for the
past th irty years or so, and I

thought I enjoyed it. But with the combination of a
so lid state, no-tune rig and the Spider-« Antenna, hey,
it's great! No stopping to change resonators o r re
tune. Just swi tc h the rig from band to band and
e njoy your Q SO's! I used a matching network at the
base o f the antenna in the old days, but not with the
Spider ". The base impedance o n all four bands, 10
through 40 mete rs, is approximate ly 50 ohms. Another
p lus for the Spide r " is that it can be used in many
varied and unusual installatio ns, p lus mobile on most
any vehicle . Mount it o n the roo f of a ho use o r mobi le
home; use it for back-packing or civil defense wo rk
any portable use . It ca n be mounted at g ro und leve l,
using rad ials laid o ut on top of the ground.

There is a lso a Spider" Marltimer-« Antenna made
especially to withstand the corrosive action of salt
water breeze s and sp ray. Mast is non-magnetic sta in 
le ss steel, the fitt ings are n icke l-ch rome plated bronze.

For co mplete informatio n o n the Spider" Antennas
and installation accessories write o r call Multi-Band
Antennas, 7131 O wensmo uth Ave., Su ite 463C, Canoga
Park, CA 91303. Telephone (213) 341-54&0.
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ZI P

STATE

STATE
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Come down to Earth g'V1.' a iC,it ,u~c"ptl()l"l to 73: 4 .... ' ..ur lI..d'o',
'~h"';LlII Jou, rwl. he..... 1"lJ(' i, ' ,II<'d ...lh ptdctocal In iormatlOn NO\'> ~our

f .lVOtlte h.3.m can

• hhe noun of lun m tho> ,hack "lth OH'f 2(» COOW1KlOOO proj{.'(~ pee ve.. r • keep
abrN'l of the loll",' ~eloptTl("nl' on ..m"teu. radoo around tho> world .. lth (he

monthly column, '"]3 Intematoonar ' . ....\1.. mon<"V through OUf candid r~_,.nd f)("W

PfQd\Kl announcemen~ Chn,tmas ,hoppwlg has ~\lE'f bfton ..asie. Just f,1I out the

coupon and ....tum it to 7) Su~rophoo Depertreeru, PO 80. q}l , f,lITningdal(' N'I' 11737
Irs only 11997 tOt a ful~vedr ~bsCllptoon Ttl..!"s a """ings of B% ott the no>w"t.lnd pece

Th,. year, dvoKl tho> holldav crowds ,1Ild puslW ... Ie.men Gi"f' your ham the gift that ""II k.....p

hIm happy on th(" air 7J A. mateu, Radio's T"dmiu.l journal .

•

/'
/

A

•

'I _

YES! I'll give a useful gift ! Send 12 issues of 73: Amateur Radio's
Technical Journal for onl y $19.97 to the person named below:

o CHECKjMO. 0 MC 0 VISA 0 AMEX 0 Bill ME
CARD# EXP. DATE. _
SIGNATURE
MY NAME
ADDRESS
CITY
Send gift subscription to :

NAME
ADDRESS -,,=,,--_--,= _
CITY

•
•

,

UP IN THE AIR ABOUT A CHRISTMAS
GIFT FOR YOUR HAM?

~ l MexiQo 122.111/1 ~r only. us lundS dr n on us baok.
For.,;gn t\.II'f...., S2S.CO'1 Y'Nf only. us lunds dr on us bani<.
f oreign . if lNi! please Illllul' e. All g il t subsCllpt ioM begin wit,. the
J."UVY 1ll&t Issue.

l.~
Amateur Radlo's 'rechmcet Journal

_ P .O. Box 031
~ Farmingdale. NY 11737 83NR8

.,
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH , BALUN.
MATCHES EVERYTHING FROM 1.8 to 30 MHz.

$99.95 "'Fn'lD
NEW

FEATURES

,

MFJ '. fntut IIl11nQ tuner paw in plenty of ntw fNturn!
• NI. Styl ing! Brushed aluminum nett. All metal cabinet.
• New SWR/WIt1met.r l More accurate Switch selectable
Dill:! watt ranges Rea<llorward/reflected power .
• New Anl,nna Switch! Front panel mounted . select 2 coax
lines. direct or through tuner. rerocrn wire/balanced line or
tuner bypass for dummy load.
• Nn .lrwCllJnd Inductor! larger more efficient 12 position air
wound inductor gives lower losses and more watts out. Run up
to 300 watts RFpower output. Matches everything from 1.8 to
30 MHz: dipoles . inverted vee. random wires, verticals , moDile
whips, beams. balanced and coax lines. Buill-in 4:1 balun lor
balanced lines. l000V capaci tor spacing. Black . l1x3)(7 inches.
Works with all solid slate or tube rigs, Easy to use. anywhere .

1 KW DUMMY LOAD $3495
MFJ-250 •

Tunl up Int, Ixtlnd «- :I - ,
1111 01 fln.ls, reeuee 1
QRM I Rated 1KW CW ~ "" ........... ..
or 2KW PEP for 10 min- - -
utes. Hall ra ting for 2Q
minutes, continuous at
200 W CW, 400 W PEP. -- ...
VSWR under 1.2 to 30
MHz. 1.5 10 300 MHz.
Oil contains no PCB. --- ~
50 Ohm non-inducUve resistor . Safety vent.
Carrying nercre. 7Vzx6¥o in.

24/12 HOUR CLOCK/IO TIMER
MFJ·103
$34.95

SwitCh to n
hour GMT or
1Z hour form.t!
Battery backup
maintains time during power outage. 10 timer
alerts every 9 minutes after reset. Switchable
seccncs readout. Elapsed timer. Just start clock
from zero and note lime of event up to 24 hours.
Bright blue ,6" digits , Alarm with snooze
tunction . Synchronizable with WVW. lock
function prevents mis-setting . Power our. alarm
on indicators, Black . 5x2x3 in. 110 VAC . 60 Hz.

DUAL TUNABLE SSB/CW
FI LTE R "'FJ.752. $89.95

1-::- "" - II
~.~ __ .~I! ~.O ,

OUII nnl n give unlNltched perlOnnlllCt!
The primary filter leis you peak. notCh , low
pass or high pass with extra steep skirts.
Auxiliary utter gives 70 db notch, 40 Hz peak.
80th tnters tune trom 300 to J(XX) Hz with
variable bandwidth trom 4() Hz to nearly uat.
Constant output as bandwidth Is varied. linear
Irequency contrOl. Switchable noise limiter for
impulse noise. Simulated stereo sound lor CW
leis ears and mind reject aRM. Inputs lor 2 rigs.
Plugs into phone jack. Two watts for speaker.
all bypasses utter. 9-18 VOC or 110 VAC with
optional adapter, MFJ-131 2, $9.95.

•

---"" ";- ~

-;:.7::-••0. ., .

VHF SWR/WATTMETER
"'FJ"12 $29.95

Low ""VHF SWR/
W.ttmltlrl
Read SWR
(14 to 170 MHZ)
and lorward/
re flected power
at 2 meters. Has 30 and 300 walls scales. Also
read relative field strength. 4x2x3 in.

MFJ/BENCHER I5EYER
COMBO

MFJ-422
$99.95

Thl bllt 01
all cw worldl·
a deluxe MFJ xeyer In a ccmoac onfigura tion
tbat ttts right on the Bencher iambic paddle l
MFJ Keyer - small In size , big in features. Curtis
8044 IC, ad justable weight and tone, front panel
volume and speed controls (8-50 WPM). Built
in dot-dash memories, Speaker. soetoee. and
push button selection 01 semi-automatic/ tune
Of automatic modes . Solid stale keying . Bencher
paddle is fu lly adjustable; heavy steel base with
non-skid teet. Uses 9 V battery Of 110 VAC with
OfJtionaf adapter , MFJ-1305. $9,95_

POLICE/FIRE/WEATHER
2 M HANDHELD CONVERTER
Tum your *lnthiliud IClnnlng $39 .95
2 mtttr h.ndhtld Into. hot Polici/ ~ . MFJ
FlrtIWllthtr bind I c. nnl r! ·'313
144-148 MHz nanoneros
receive Police/Fire on 154
158 MHz wilh direct ne
quency readout. Hear
NOAA maritime coastal
plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feeomruallows simultaneous
scanning 01 both 2 meters
and Police/F ire bands. No
missed calls. Crystal eentreneo . Bypass/ Off
switch allows transmining (up to 5 watts). Use
AAA battery. 2V, xl V,x1 V, in. aNC connectors.

-

. -
-..,;0.•0 _,
~ ' ~ .....' ~" '.., ~ ~" ..,

RX NOISE
BRIDGE

INDOOR TUNED ACTIVE
ANTENNA
" World Gnbblr" mil or IXteteb rKloUon
of OUUIOt long wlm! Unique tunld Active
Antenna minimizes intermod , improves select
tvity, redUC8S noise outside tuned band, even
lunctions as preselector willi external antennas
Coven 0.3-30 MHz. Telescoping antenna .
Tune, Band , Gain,
nn-ott bypass controls.
6x2x6 In.Uses 9V
battery, 9-18 VOC or
110 VAC with adapter, $
MFJ'1312, $9.95,

Mlxlmlzl
your Inttnnt
performlnet! $59.95' MFJ-202B
Tells whether 10 shorten or lengthen antenna lor
minimum SWR, Measure resonant frequency,
radia tion resis tance and reactance.
Ntw Flltunl : Individually calibrated resistance
scale, expanded capacitance range (t 15O pf).
Built-in range extender for measurements be
yond scale readings. 1-100 MHz. Comprehensive
manual. Use 9 V battery. 2x4x4In. •

~.nd Ind rtC8lve computlrtztd fiTlYJASCIII
CW with llNfIy Iny ptl'1Clnl l comput.r (VIC-20,
Apple , TRS-aoc, Atari. TI-99, Commooore 64,
etc.). Use Kanfrcucs or mas, other RTTY/ CW
software. Copies bctn mark and space, any snttt
(Including 170, 425, 850 Hz) and any speed (5-100
WPM RTTY/ CW, :m baud ASC II). Sharp 8 pole
active filter tor CW and 170 Hz shift. sends 170,
850 Hz shift. NormallReverse switch eliminates
retuning . Automatic noise limiter. Kantronics
compatible socket plus exclusive general purpose
socket . &1 '1-"6 in. 12-15 VOC or 110 VAC with
adapter, MFJ-1312. $9.95.

RTTY/ASCII/CW COMPUTER
INTERFACE "'F"'224$99.95

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800·647·1800,C," 60'-323-""
In Miss , and outside ccnnrentat USA
Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES, INC. ...9

Box ...., Mlulhlppl Stltl. MS 397&2 L.:.:::::.::::.:=.::::.:.:::.:.... --=::::::J

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBUGATION.IF NOT DELIGHTED , RETURN WITH
IN3II0AYS FOR PROMPT REFUND (l ESSSHIPPING),
• One year IlncondltllH\lll guarantee . Made In USA.
• Add $4,OQ each shipping/handling • till ...wrttl
....hi ;111109. II't'Ir 1l1l1 produm.
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TINY 2 M POWER AMP
MOUNTS ON HANDHELD

7 to 20 watts out for 0.1 to 3 watts in. Carrier operated T-R switch.
MFJ-2040, 144-148 MHz, $79.95. MFJ-2045, 430-440 MHz, $99.95.
MFJ-2041, Portable Power Pack, $89.95.

•
MFJ·JR •

"
MFJ·2041

OUTDOOR USE

This tiny MFJ-2G40 2 meter pelwlr Impllfler mounts
on your handheld between your antenna and HT. You
can also mount it separately with a cable.

It provides 7 to 20 Win. output for .1 tlI 3. Ina Input
T-R switching Is carrier operated. Covers 144·148 MHz.

01, eut . Iumlnum body is l'h x3JA inches. weighs
about 6 oz. BNCconnectors.

Requfres12 to 13.1 vee at 50 rna. for receive and 1
to 2 amps for transmit.

MFJ-2D45, $99.95. li ~ e MfJ-2041 but lor 430 10 440
MHz. 4 to 15 watts output lor .1 to 3 watts Input.

MFJ·2041 , $89,95. Portable Power Pack Batteries
provides 120 minutes operation 01 MFJ·2040 or
MFJ-2045 att o watts output. Has battery check meter.
Has carrying case with bell loop and shoulder strap.
lVlX2V.x7YI Inches. Weighs 2 pounds .

Cro•• Needle SWRI
Wenmeter

$59 95

NIW MFJ-a15
Cron "Mdt, SWR/

MFJ·815 W.ttrnetlr lets you
moni tor SWA, 1000ard and reflected power at a single
glance in 3 ranges (201200/2(0) warts forwarll and
V201200 wattsreflected) and SWAfrom 1:1 to 6:1 on a
2 color scale. Works from La to 60 MHl_Aa;uracy Is
t l O% full scale. Mechanical zero acIjustmerll, push
l)utIon range selection. All aluminum, black '0'11
bruShed front panel. 6'hxJY.x4Yo . 50-239 connectors.

New Antenna Isolator.

MFJ-1820

$39 95

MFJ-2041
Portable Power
Pack Batteri••.

$89.95

--INDOOR USE

MFJ·1620 All Bend Doublet

Operate all bands 160
tnru 10 meters including
the new WARC bands
with this new MFJ-1620
All Band Doublet . Use as
doublet, sloper. mvertec-v or as v-team. Completely
assembled. 130 f1 .jhard drawn stranded copper antenna
wire)but can be trimmed to lit your lot. Center led with
100 teet al low loss 450 ohm balanced transmissionliAe.
You need only ackl rope to the ends and pull into pas.
ibon. Antenna tuner with balanced output reQuired.

2 Meter Hendheld SWRI
Wattmeter

MFJ·841

$39 95

MFJ.Nl . con
nects in line with

t your 2 meter HT.
Reali SWR from 1:1 to 6:1 and lorward power to 5
walts . Expanded scale. SO ohm impedance. eNC
connectors. 2x2Y.xl '!z inches Black

MFJ-840

.19 95

Tiny 2 Meter
Power Amp

Mount. on
handheld

Antenna/Transmitter Switch
MFJ·1700

$69 95

II you IIIVI
Ilveril coax
f"dUnll and
more than
one rig. this
MFJ-11OO gtves instant selection otl 016antennas and
1ol6 transceiVllfS in any combination. Also plug in an
antenna tuner, SWR/wattmeter , linear, etc., so mat
they are always in the circuit lor any antennaltrans
ceiver combination . Handles up to tre tull legal limit ol
2 KW PEP tor 50-75 ohm loads, 50-239 connectors. All
aluminum. black with brushed aluminum front. 8x2x6.

MFJ-&40 lets
t you aa:urately

Chetk the output
of yGIJ" 2meter handheldtransceiver . 5walts lull scale.
SO ohm Ioall . BNe connector. 2x2~xl '!z inches. Black.

2 Meter Hendheld Wenmeter

ORDER ANY P1l00UCT FROM MFJ AND TRYIT-NO
OIUOATlON.IF NOT OEUGtfTED, RETURN WITH
IN 31 DAYS FOR PROMPT REFUND (LESSSHIPJ'INOj,
• Dill year 1l_lCltUMil guarantee · Made in USA.
• Add $4.00 each shipping/hanllllng • Cllllrwrftl

'" "" catllog , _ 100 1Jf"6ut:b,

MFJ
MFJ ENTERPRISES, INC.

Bn 494, Mlullllppl Statl , MS 397fi2
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The World's
Cheapest Modification
All you need to put the FT-101 on 30 meters is

three pieces of wire. What could be cheaper than that?

The outside appearance of the F1-101 rema ins e!>sent ialJy un 
changed. Only the bottom cover plate and interna l shield
need be removed during the 30-meter modification. The posi
t ion of all fron t-panel coc trois !>hould be as shown after tun
ing up on J() meters.
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fred lohman \\'IJ<IDD/

"'7 \\" Jlnur '11'l~'1

KnO\\11I1' II hl~ ..W

T he new \VA RC ba nds
present a problem to the

owner of an older t ransceiv
er Hew do YOU modify the
rece iver and t ransmitter cu
cuus to opera te on these
new amateu r brlmhl f',;ew
crystal s and tuned cucu its
w ill be needed to put movt
ri gs on the new bands. but I
have found that my t rustv

o ld Fl -l01 n",ed.. only three
pi p("{·s o f w ire added to be
fu lly operauonal o n the
tumete r (10 -M I I/) band .
Thi s m odif ic at ion should
work o n the la ter versions
suc h as the ~ T-101 H, I- T
lOU , rT -l 01 H , pte. I have
not vet tried it on .mv o f
the se rigs, but their schemat
1, diagrams are similar and
the va m e modmcation
shou ld work.

The Yaesu i T-1 01 al readv
h,IS 1()-,\'1H, recervuu; ca pa 
bihtv bu ilt in to allow the
operator to chec k the inter
nul crystal calibrator aga inst

WWV Af ter studying thl'
sc hern.tt ic fo r some t une. I
dec ided t hat the only tlung-,
stoppin g t ranvnussion on
thi s band wert' t he lack o i
tu ned ci rcui ts in the- driver
a nd fmal p late ri rr urtv
Unlike the t t-rneter band
upon which the rig \ \ <1<' <1(.
aigru-d to o pe rate . the
FT-101 \\<1' never built to
t ran..rmt on the jn.meter
band There IS no bright Iv
colored tum per wm- <1 ,, 
a bhng the t ra nsmit ter 0 11 JO
meters. In fa c t . t here art' no
connect ions at all to se-vera l
o f t ilt' ba nd-witc h wa fo r-, in
the .ju-m eter pos it ion

TIll' tuned Circuit 111 t he
driver pla te Ci rcuit is gang
tuned With crrc uus 1I1 the
driver grid c ircuit and In the
gate circuit o f the receivers
fi rst rf triinsistor(TlOJ. T102,
and TlO1 respectivelv on
the schema tic). The front 
panel p re ...elec tor con trol
tunes ,1 11 o f these Calls at
ann' by ru nni ng their ferritf'
slugs in and out together
whatever I d id to mod ify
the FT·101, I had to maintain
the pro per t rac ki ng of all o f
these tuned c ircuits in both
the transmitter and rece iver
sections of the FT-1 01

The Driver
In the 10-J\\Hz receive

mode. the gate and drai n ci r
cuits of the f irst rt transistor
art' co n n ec ted t o th e
l O-meter t rimmer capacl-

tors Ihe tuni ng range o f the
pre-sek-ct or i<, suc h t h.u
10-J\1H.. WWV C<1n be rv
ceived by run ning the tcmte
slugs further into the ir ( o il "
and resonatiuu the 14·MH..
coil" ,ll10 M H/ I hpH -l lI1 ' ..,
de<,ign made l ift' P,l<'V tor 1lH'

m theorv Alll badto do wa v
connect the ~O-metpr and
JO-nwt<,r band posmon... to
gether In tho ttanvnutter and
tune the pn-selector control
l or rnaxmrum d rive

The tum-d CI rCU it (Tl 02) ill
t he d ram of t ilt' receiver ri
st age is diode-switched to
the a rid o f the d river tubo
during tranvmt. "0 no ad( ll
tional modification i<, 1ll' ('<1 ·
ed here I he driver pl ate rir
cuit (THUl has no cormec
tion on 10 ,\ Hit'. <,0 I had to
add a jum per on wafer Slg
of the bandswnch from tlw
20- to the 30·meter pOSI 
tions The correctlugs to so l
der to can easilv be loca ted
by rota tmg the band swnch
and w atch ing where the w ip
er poin ts, Thi s operation i<,
sim p le but req uires a so lder
ing iron w ith d w ry long thi n
tip. a pair of long-nose p l i
ers, and the necessary ski ll
to use these tools in t ight
quarters Without burning or
melting any Important pa rt s
A bright light With a m agni 
fy ing lens WIl l he lp t remen
dously with the modif ica
t ion t o t he ba nd swttc h
t h rougho ut this operat ion
[Bandswrt ch m odif ications



Fig. 1. Schematic d iagram from the owner's manual showing the location of the three wires
added to allow the FT-101 to transm it on 10 MHz.

durnmy load No change
was noted in the perfor
mance of the modif ied
FT-101 o n any of the existing
six bands. I m ade a co mpari 
son o f the transmitter opera
tion on the 20- and jn-rneter
bands" The modified FT-l 01
produced 125 Watts output
for 180 wat ts input power
(300 m A @ 600 volts) on
both bands for an effic iency
at 70 percent. The only dif-

fu lly shaping and bending
this piece of wire, it was
made to funct ion as a swi tc h
contac t o n the 30-meter
ba nd po sition A litt le TV
t u ner grease will lengthen
the lift-' of thi s co ntact con
siderablv.

Results

Test ing was performed
using a Bird ·B wattmeter
and a Heathkit ( antenna

Bottom vie" of PA plate compartment. The home-brew
switch contac t can be seen on the center wafer, S1I, of the
bsndswitcb. A lso seen in this photograph is the heav y wire
added from the rear ceramic wafer, S1 m, to the new tap on
the p i netwar/.. coil. Since the second harmonic of the
30-meter band is no t an amateur band, you will need all the
shielding available. Be sure that you rep/ace all of those
screws in the PA compartment's bottom shield.
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The only other modifica 
t ion needed is to sw itch in
the ext ra sect ion of the va n 
able load ing capacito r. On
m y p arti cul ar v i nt age
FT-101, there W d S not a co n
tan on wafer 511 of the
bandswitch at the position
thai I needed to sw itch the
extra loading capacitor ..ec
non into the pi network . To
get around this problem. I
bent a short piece at wire to
the shape of a contact.
Since the l bO-m eter band
USN! the ext ra capacitor sec
tion that I needed. I so l
de red the horne-brew wire
contact to the lbO-meter po
sition ad jacent to the new
Ju-rneter position By care-

The Finals

Wit h the driver stage
taken ca re of, on ly the pi
netwo rk (and the FCC) wa s
standing in the way of my
10;\1Hl signa l. I imagined
tha t tying the 3O-meter posi 
t ion to the 20-meter band 
sw itch pos ition on wafer
51m would work here just as
it did in the driver sect ion,
but for maximum power
transfer and harmonic sup
pressio n. the Call in the pi
network should have an in
ductance between that for
the 40- and 20-meter bands.
There w'ere five turns be
tween the -iu-rneter and
20-nwter taps . I gues sed a nd
solde red the Ju-mete r tap
on at a po int three turns
fro m the exist ing 4O-meter
tap Be very carefu l to avoid
short ing adjacent tu rns of
the coil, as this result s in
verv st ra nge operation on
most bands later, (This is the
voice of experience speak
ing!) Pushing down one turn
on eac h side of the new
tap's location helps avo id
shorti ng tu rn s (Yes. those
t ricks tn the handbook reallv
do work.I 5111(' there is con
stderable rf current at th is
point . I used d piece of num
ber 14 so lid co pper win- to
connect the new tap to the
JO-meter postnon o n the
bandswitc h

are definitely not for cow
ardl y or nervous tvpes.I

1he iumper wire from the 20-meter to the JO-meter position
on wafer g of the band!iwitch is indicated by an arrow in this
photograph. Wafer g is located at the front of the driver plate
compartment.



OPTIONAL MOD

An additional modification may be made to the FT-101
which is not necessary to fire it up on 30 meters, but will cen
ter the load control while operating on that band.

Without this change. the antenna loading pos ition will be
about "2" when tuned lor maximum rf output into a 5O-0hm
load at 400 mA. However, by adding a f ixed 270-300 pF, 500
600-V sil ver mica capaci to r parall el with the var iable load ing
capaci tor(VC2j, the loading pos ition wi ll move to about " 4" or
"5" when fully tuned. The capacitor should be added to the
3O-meter position of banoswrtcn wafer S1k which laces the
front of the rig .

First, however, a contact must be added to the30-meter po
sition o f the wafer. Remove capacitors C26, C27, and C105 to
get a c learer view 01 the wafer, then inspect the contacts on
S1k c losely so that you will be able to identify the correct style
of contact to mount. The wrong style could result in damage
to the rotating wiper of the wafer.

When you know what you are looking for, head for the junk
box and find an unused wafer with the proper cont acts. Re·
move a contact from the "donor" wa ter by carefully drilling
out the rivets that secure the contacts to the wafer. Mount the
contac t on the ac-meter position of S1k using a small bol t.
Make sure that the contact is mounted on the side facing the
front o f the rig and tighten the bolt securely. Run the switch
wiper across the new contact a few t imes to ensure that they
make proper contact, then solder the 270- or 300-pF capac itor
between the contact and ground. Don't lorget to resolder ca
pacitors C26, C27, and C105 when you are done.

James R. Snyder WltUR
1050 Hawthorn Avenue

Boulder CO 80302

te rence noted was that
30-meter operation required
sl ight ly more drive. During
the tune-up, 180 Watts input
were produced on 20 meters
with the carrier control set
at 6, but w hen operating on
30 meters, the ca rrier con
tro l had to be advanced to 8
to produce t h e same
JOO-mA cathode current in 

dication.

More Bands

The other obvious ruodifi 
cation would be to convert
the unused (I hope) 'l t-meter
hand to the new 18,\;\Hl or
24 'i-M Hz band . Th is will re
qu ire a new crysta l 602
M Hz higher than the bottom
edge of the band In other
word s. a JO.5 2-1\.-1Hz crystal
would be npt>(lt>d to operate
on the 245..f\-1Hl. band, and a
2402-..'v1.Hl crvstal to oper
ate on 18 MHz.. Since the ex
isting j Ort t -met er tuned c ir
cuits will p robably work f ilH'
on 24.5 MH z, on ly a ne-w
crystal should be needed for
this band.

If you want to convert the
11-meter band to 18,\;\Hz
operation (to get better DX
like 20 meters), then the ex.~

isnng tuned ci rcuits canno t
be stre tc hed that far and the
15-melt'r tri mmer capacitors
wi ll have to be connected to
the t t -rn eter pos ition in all
stages o f both the transmit
ter and the receiver. (Sec
tions C, e, g. and m of 51, the
bandswitch. will all need
this modification.) Adju sting
the preselector to a lower
frequency shou ld be all that
is then needed to be operat 
ing on 18 J\1HL.

Conclusion

With lO-MHz operenon
now a reality, the modifi ca
tion to get on 30 meters is
sim p le and cheap Very
cheap ' Now that the band is
opened. IN 'S use It .

Now, let's see, where IS

that antenna fo rm ula?
Hm rnnun a bit over 23
feet on each side o f a
dipole.•

GET MAXIMUM POWER
TO YOUR ANTENNA SYSTEM
WITH DAIWA TUNERSl

CNW·419 All Band Tuner---.f~ IWIge '8 ~>tt C()!IIT~ . "- !'bl,ng 200 ",,,"lIS CW 5lXI wa ltS SS6. ,.....-ce Range 10 2SO 00- . Oomensoons :n!>W " _ • 2"50'\.

.. • ~ -
~:

•
., ~

• ,'. •
•

•
.- ,

CNW·518
High Power Tuner
5,DecI'''''>o<>s
.f~Range 3 $ ~ 18baro:!s1 .
"-""Rat"'ll ' J.wCW(~d«<y1 . ,~

~ 10 250 _ • Oomensoons l2!iW"

_"27~

CL·680
Economy Tuner
~'ocall(l<lll

. F~Rangoe 18 ~>ttCO'lTlNl..OUS

.~ _ng 200 ..altS CW 5lXIwaltS SS6
•~ I'bngoe I() - 2SO _ . o.:r.en.
........ 'ffiW ' 751-1 "97t7"~

•
,

OK·200/0K·210
Electronic Keyers
ON IS bolh C(lmmunlCahQn lind "'I
Srwpen yQU' -1'51- WIth aa....a pt8CJS>Or1'

AF·606KIAF·406K
All Mode Active Filters
LUl""'~ ooIecttv,ry al lin atl(l'dable prICe' ~ a

(O••UNIUTlotlS ,"

CN·520/CN·540/CN·550
Cross Needle Meters
[)a,wa c ross-needle corwemeoce In a comPllcl case '
Gel SWR and Power readIngs ,n a single glance

' "•
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Yex, 1 want to subscribe to 73:

Amateur Radio's Technical j ournal .
understand that with payment enclosed or
credit card order I will receive a free issue

making a total of 13 Issues for $19.97

O C hcck ellCl~MO C MC O VISA O AE o Bill me
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Card~' Exp.Dat••• _

Add _

Name. _

Sl~ature _

Cit>r' Sta te,' ZZip. _
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73: Amaleur Radio", Technical Journal-PO Bol 931- f a rminlldale, ~y 11 737
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73: Amateur Radio's Technical Journal
gives you more easy-to-build construction

projects and circuit
designs than any
other magazine of
its kind. Informa

tive articles by the
dozens, on all

phases of ama
teur radio, writ
ten by hams for
hams.

MAX"MIZE
YOUR

OTENTJAl
WITH 73! ~~

I" '
1/

I~
I

-RrrY- with over 30,000 hams owning microcomputers,
RlTY is developing a whole new life. 73 gives you more ar
ticles on RlTY than all the other magazines combined.
eHam Help-puts )'0 11 in touch with other readers to gel:
hard-to-find parts, schematics, and owner's manuals.
«Contests-c-rules and results keep you informed about ham
radio's competitive side.

Subscribe to 73 today! \ Ve'U keep you involved, informed.
and completely entertained. To order, simply send in the at
tached order form, the coupon, or cal l toll free
1-800-258-5473. And if you include payment or charge card
information you'll get a 13th issue FREEl

73 always kL'(.11:S you one step ahead
with . ..
«Scores of useful building projects you'll
enjoy by the hour.
eIn-depth equipment revi ews. guaranteed
to save you time, trouble and money.
-73 International-delivers all the
facts you need about Hoerrsi ng laws, club
news, contests. and awards all around
the globe.
-Dxtng-cvaluable tips for newcomers, the per.
sonalities behind the callsigns. what's happening
on the DXpedition scene, and much, much more!
«New Ham Bands-timely reports on the new
\VARC hand.., how to modify your rig to use them,
what to do about antennas.
«Satellite TV-keep up with the technology and all
the latest developments in satellite communications.

PLUS
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AVAILABLE WITH

• Autopatch, w/Reverse Patch & Land
Line Control

• Touch Tone Remote Control Func-
tions

• Various Tone & Timer Units
• " Emergency Power 10"
• Ouplexers, Cabinets, Antennas, etc.

for a complete system

••

• •

• •

• •

Also 150W VHF.

SCR 4000 SUPER DELUXE REPEATER
WITH OPTIONAL CABINET & ACCESSORIES

--- ~

•... -. ......... -0

••

r-

•

•
•

---------

•

·.• . : .
· . ~

'...~ - ......
• • •

r -" - " .
! ~, ~ ,

SCA100W UHF AMP w/companion
SCP30 30A Power Supply.

Both Super Heavy Duty!

•
"

There's never been a better time to buy a
Spectrum Repeater or Link Equipment.
Del iveries are the fastest ever-4-5 wks. as of this
writ ing, with some models in stock. And, wi th the
introduction of our New WOW Repeater Amp/Pwr.
Supply Package and UHF Rcvr. Helical Resona
tor Front End Assembly, we have the best per
forming, most complete line available!

Go With The Leader! Call or write today for a
brochure & prices. Sold Factory Direct or through
Export Sales Reps.

/fDCI SP!R!t!!!/tf
__________1055 W. GERMANTOWN PK., DEPT 511 _

F.C.C. TYPE ACCEPTED FOR
COMMERCIAL SERVICES

•

SCR77 Basic Repeaterlli nk Xcvr.

1tM,u.'4- 7~ 7tffle 7<J.~7~~

-7~ "7"" (JU 'J::.~"
- ~7~ ,'1tu.u- ',fI44 '(,I€,~

aIo«t
Spectrum's Got·

• The widest line of Repeater/Link Equipment
• The Highest Performance-by far!

• The Finest Quality

/



10M ALSO
AVAILABLE

nC100
Touch Ton e
Contr~ Board

SCT410 XMTR . ASSY.

'l~ '"
""~ ;l?aa'<;, '" rt?J~J_ (

• 3 d,g, t ON . 3 d ,g 't OFF con t,ol 0' " s ,ngle repe"le,
lu n<:l ,o n , o r loPt,ona l12 'unct ,ons (2 d'Il 'IS ONIQFF
U C1I1

• Can De used to pu ll In a ,elay, t"IIlI'It Iog ,c. e tc
• Typ' Cally used lor ApI ,,, ON/OFF, HIJl O p,., Pl

ONIOFF , Palc" Inh,blt/Reset. etc

• Sl able anl, ·lalsing design 5s Iom il on access
• For add'l lunct,onls). add a '·Parll.J TTC" tca-o

PCB·1 Xmtr. Power Control Board
• FOI se' t 10 0< SCT.'0 E. c" e rs
e Ve''IIS B. to cont'oI p,.. Oul
e Sw,lcne Dle H'. l o-w, 0< "-led p,., Out, lOCelly Of

'''''''CIlely "'d) ~"1S

scr t 10 Transmitter Assembly
• SCTt '0 mounflt(1 '" slt,efClt(1"ousot'll
• Se.... n u,eel on SCRI()(X)
• Comple le). a l$mDI<I ... ,F.T. caps. 50239 conn ~

• 10. 30. Of 7~ WI un, t

SCT110 VHF XmtrIEll.clt.r 80.rd
. 10 ...., ' O",pul 100" . OU1 1 C~cl e'

. ' 1'11,1'\" . VSWR "roo'
• T' utl F M 10 ' e_ e . """ 0 (l uahl1
" De" gne<l ,pec",,:all y 101 COfl l."uo", rOll 5e '

. 'ce Ver ~ 10 '" In .. t"u, noI se
" SP" " o u ' 70 d8 Harmon,c", -60 ClB
" W'I1'1 ~ .... . ,.'
e 8 " -10 30 WI. Amp board .. H••l S.nk. J sec LO

Fill • • " 'el 0*' senSQf 8 A15 1!> WI- un.1 ." 0
ueole_ .

sc'r 410A UHF Transm itter Bd. or Ass y.
• S,m"a, 10 SCT1tO. to Wts. nom.*eNow Includes "on board" propor·

tlonal Xta l OscJO"en circuitry tor "ery
high stabilit y!

• BA·.O 4O W. UHF AMP. BO. &. HEAT SINK,

Fl ·6

VHF/UHF LIN K CONTROL RCVR.
Complete Shielded RX Assy.

With 19" Rack Mount.

CTC100 Rptr. COR Timer/Control Bd.
• Cotr!ple le s.otlCl SI ~l e cont'OI 10< rptr COR. -- H ..oc"

T,m.. ··T,me-Oul--' T,m., ')I; ShuldOwlV Flesel . el C
• Ino;ludeS Inputs & Oulputs 10<~..... cont' OIS ... ......ps

FL·6 Revr. Front·End Preselector

•

PSM·1 Repeater Power Supply Mod Kit

• E " ''''-' ~ """ptu l a l " ',~ " .. ,In m,on>""..' b . VHF " .. nsm"
,",s 10 " " ... ·OOJI I"'-'se 'Oul o t w na "'9n.. 's

PRM200 POW" Supply Filter
CepiRegulator/Metering Board

. .... uNd In the SCR1000 .. m. ,n pe rt 0 1

13.11VOCr'll'" p,.•. SOly .

• to H' a Rltson",IOIs w,I" lo· Nooslt "",ns,sIOI Amp (2M 01
220 MHz).

10250 CW ID & Aud io MIxer Board
•• 1f\PUI ...F Mix... & Loe& IM~ "mp.
• PR)M memory-250 tJjl~nOlll.

e Up 10" di fferenllD channels ! AF Mul e Circuit.
• Many olller featu res. FlIClOf'I' progr.mmed.

• P , .... s 1,......f'Idous . ltfK l-' ot " "", 01 be""" . ""ne's
"out lhe " s". 1len. , C",n cu..n t>f' "Y'(I .n"' ....<1 o! ' ..' ge
~ 'Df'n", ... C "" I ~ I,,, ,",,,

• For 5CR\<XXl or ACR<lOOO. f\epllICIl3 ea'iington Pass Tr.
ior Impr-OWld ,e1iabOl lty.

RllC'llel.. ,_ . C_ trol a " ' ,- For SCRI CIOQI .aoG
• CTC1(Ql[)250 ooWy

''11'1 .1 ·' k ..,;hu""" kllle"" or H'..... Oul Weml"'lil
,_•• ltd,

Ie 'RA·1 ··Court. " , T_f1-.pet'· f10etd

These are professional "Commercial Grade" Units-Designed for Extreme
Environments (- 30 to 60· C.)
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lite of the BBC relay s ta tion, and Ihey all

transmit the callsign 5B4CY.
The beacon keeper is NiCk 5B4AZ and

all reporl s 01 5B4CY should be sen t 10
hIm.

GIBRALTAR
J,mmy 8Iwon Z82BL
2 7/2 FIli I Bast,on Road
G,braltar

On June 18. l lIe 1st Ballal lon. The Duke
01 Welhngtor>"s Regiment , calebrated lhe
168th ann.versary 01 the Batt le 01
Wat....loo. and to mark tne occasion. an

open day was held at L.athb\l'y Ba' f&ck s
..here the Glb"lt.. SeN ices Amateu,
Radio Club set up an amateur.radiO sta·
tion using the ca llsign ZB2DWR. Unfor
tunately. due to poor condi t ions and the
fac t thaI the data cc.oercee wilh some

eeerest. not 100 man~ s ta tions were
worked. The sl at lon was operated by lain
Morr is ZB2HC and Pf!Ier Green ZB2HM.
aSL information is eIther VIa the Bureau

or to PO Bo. 292. G,btal lar.
Anol l'lllr bIt 01 news was the '''st -ever

Iwo-..ay OSO on 8 mellll' bel ween Glbla"
tar and lhe Unlled KingdOm. This tool<

place on May 6, ..hen Ken G!>KW and I
manaOed 10 WOfk e.cn olhe<, I " s t on CW
and then on SSB Ken has been doing
quite ertensi"" monilOllflg 01me ZB2VHF

6-<neler- beacon. FOI tl'lQSe 01 you wno are
a tso ope.-allOflolll on 6 met81'S , t l'lll ZB2VHF

6-<nel er--be.acon lreqUIIfICy " SO,035 MHz.
running 30 Walls 10 II 5 ete,,*,t yagl. Roo>
cepllon reports a'e most woIeome and
should be mailed 10 me will l he Bureau 01.
preler-ably. to my home add.ess.

The aldesl licensed amateur Sllll 'esl·
dent on l he Rock il GOfdon Black ZB2J .
Gordon's intllfelt in amateur radIO wa s

aroused IhfOUgh ZB2A. the RAF Amateur
Radio Club. back In 1948. 01 COlJ rse,
hOO\ll-brewing was tne In Ihing In Ihose
days; the RAF Amat eur RadIO Club station
cons isled of a couple of T·11 31 tr ansmIt ·
ters. AR.fl8 and HRO receivers, and other

ens and pieces 01 wa,' ime equipment.
Some time laler, Gordon and some of his
work·mates at the Roya l Navy wireless
stat ion dec ided to torm the Royat Navy

Amat eur Rad io Club. Through 1M" C0m
manding OIlielll. l hey applIed 10< a club
call sign and " IIIe issued ZB2G. The RN

Amal llU' Radio Ctub was actl"" 101 a nu....
ber 01 yea' s on 7. U , and 26 MHz. and In
mcse days. the<e w.. Slacki of 'oom to
ope.-ale in. so rece<_ llIIlectlvlly ..... flO!
necessary. All one had 10 do was to OSY

some kHz up 0< down lne b;l.nd and "nd a
elear spot 10 ope.-ate on.

In 1950. GotdOn dllCoOed II ...s abOut
tIme he got hIS own ticket. so a".. sl ll ll'lg
the RAE and CW tas t. he was iSStM'Id CilI!·
sign ZB2J. He l hen conslructed hll own
receiver and l"fI$fIl III " which lie used
until he got posted 10 t l'>e UK. While in
Wales. GordOn ..as in tM'ld l he callsign
GW3HIJ. and si nce l he rigs were lar I rom
pottabla In those da ys, It wal a matte< 01
home-bre-..lng once aga in, From wares.
Gordon Opef&l ed on CW lor a coupte of

years unli t he got posted, and then came a
period of inact lv ily,

In 1955. Gordon returr\1ld to Gibrattar
and re-applled for hi SZS2 call. He was ac
t iV<'! mostly on CW unfl l 1964~65 when he
j~ned the Gibral l ar S'OlIdcasting Cor·
poratlon. Wi th work lak ing UP most 01 his
lime. Z82J was inacll"" unt Il 1979

The days 01~_,ng ...IIIe now

ewer. and Slnte lne idea 01 playing around

to USe I"e lQ.MH, band. Most 01 them
"ave already bough t new eqUIpment
uSIng the WARC b;l.nds. bu l the

aulhori ties are stili Sludylng Ihrltrealy.

GPCWAWARD

Sponsored by l he Grupo Pr'a.ano de
CW, the GPCW A..ard is ayailable 10 all

ticensed amalllUrs lor conhrl"llr'ld conlacts
..ith three GPCW memt>e<S.

Contacts .....51 ha-.e beIIn made aUe<
Nowembe< 5. 1973. on afly a.....tlllJ. b;l.nd
Only 2·way CW contacts WIt h a " un,," "'"
RST 01 338 are allowed No OSL is fIeOII$-

~"
5encI a list of slahons wofI<ed IClllI .

Gate. tIme. band. mocIe. lind .eport . and 5
IRCs 101 maili"", e.pen!llll 10 GPCW. PO
Bor 556. 11100 SaniOS. SP. Brull.

GPCW members are' PR7CM. PSIlAUJ.
PT8AW. PY1AFA. PY1CMS. PY1DG,
PY2ARX. PY2BOO. PY2SKT . PY2BOP,
PY2CAR. PY2CE. PY2CJW. PY2CZt.,
PY2DBU. PY2DCP. PY2DHP, PY2DV.

PY2DYX, PY2ESW, PY2ETW. PY2EW,
PY2EYF. PY2FDO, PY2FHC. PY2FK,
PY2FN S, PY2FNE , PY2FRW. PY2GCP,
PY2HAB, PY2HAF, PY2IS H, PY2IEG,
PY2IEM. PY2JN, PY2KL. PY20IL. PY20IN,
PY20RF. PY2RAD, PY2RAN, PY2RRG,

PY2SCR. PY2SFI. PY2SLS. PY2TI.
PY2TUE. PY2UGR. PY2US, PY2VFA ,
PY2ZEB, PV2Z.V. PY3BU, PY3CJI,
PY4ETW. PVSCMS. PY6WF, PY7BOS,
PY8BI , PY9AY. F6HSJ( , and CTICFG

CYPRUS
'''is KaponrOes 5B4JE
P080r 7723
LimassoJ. Cyprus

BEACON S IN CYPRUS

For many years, the Cyprul Amateur

RadIO Society has beetl rU""'fIg e.·
p'-'m"enla l transmitters u beacons l or
the sludy 01 radi Q-waY9 propagation.

At Ihe momenl, there are three beacon s
in operation:

a) 28.220 MHz- This beacon is used for

Ihe study of shorlwave pfOpagalion and
transmits Ihe ca ll 5B4CY. Thi s beacon is
walched by many amateurs througflout
the wortd wflo olten l end reports 0< OSL
cards with inlOfmation allOlll Ihe recep
tion 01 it s signa l. The PO..er 01IhiS beacon
is 15 10 20 W and lhe enteona is a quarte<·

..ave vertica l on the g.ound ""th lois 01
rad,ats under l he soil.

bl 50.5 ItAHl _A t f&nsmltte< on th.s I r"..
qoency aids the study 01 many phe-nome
""' such as spotadie·E and TEP (Tf&ns·
equatorial Pr'opaga tlQll). and dunflg 11'1II
period of ma."" um sunspot actl"'; Iy. II
was heard in all COIlII"""tS. The t ransmit
ter was home--btewed by 5B4AZ and has
an OUlpul 01 15 W and a groufld.t>!ane
antenna.

cl 10. 11 ItAHz_ ThIS beacon is also used
10< sporadic-E and TEP studIes and has
been hea'd in EUIO(lll and South Al rica,
The transmine.- ...as donated to C ARS by

G4BPV. whom lhe Cyp/us amateu rs
would like to thank very muc h l or h IS most
u~ful and genelOUS Oller. We do hope
thaI other amateurs will help OUr society
in otner f ields. aecausa 01its sma ll ai, e , it
is rUMing on a shoestring and eY9ry liflle
bit of help is greatly apprecimled. The
70.1 1·MHz beacon gives 15 W. and the
antenna Is a 4.....lemenl yagl beaming to
Europe be l ..een May and August and
beaming to Soulh Africa Ihe rest 01 the
\lfne,

All beacons are loca ted at Zyghi at the

BRAZIL

CB OPERATlON ON 28 MHZ

The Brazil ian Departmenl 01 Communi·
cati ons (OENTEL) has been locusing its
eflorls to find p if&le stations using CB

equ ipment 10 opef&te al Ihe beginning of
the l Q.m...te, CW band.

TI'Ie CB band ends OIl 27,605 MHz , but
they use modilied eq uipment to e.tend
tl'lei. operations as far as 28,1 MHz. In thIS

way. II is vary diltic ult to hOI.... a aso on
1Q.met.... CW, espec ia lly du" ng lne_·
eods, We can IIear pi..ree Irom a f_
counl"es in South AmerlCil as ~I as
l rom EUfO(lll.

Al l Brazil ian CW g.oups are encou<.

'9'''''' lhei r members to use the lQ.mete<
ba'" as muc1't as possible and ban.sI'I the
po.. tllS.

G.rt on R,u m PY IAPS
PO 80. 12 118 Copaca ba....
2O()(J() Roo de Janeiro, RJ
8rali/

ll1-MHZ BAND

Bruitian amateurs a,e not yel ailOWOld

I."th a .......mum 01 3 11f.or l being counled

in one WOfd 01 group of l .gu'l!'I. More than
7 er 'OII ..1II result i fl a l al lu'e ,

Thi, test , I Ihlllk. is muctl har()llf thafl

haVlflg 10 lielen 10 a l e.1 $f!f>t Ifl CW al 12
..pm. WIth no sending in""'*"'d. when all
that ia .eqUlted is Ihal you w"'e a rough
"'art of what has been HIli land. ptO

Vld;fIg .,.au get a fair g Ist o f lhe message
sen t, you pass). Even OIl 16 wpm. I know
which one I would prefe< to I iI fOl, bu l we
CilnflO! get Ihe rec iprocal Iicefllel in
some countri es unless ..e gel a 12·wpm

emlOfsemenl on OIl' l icense
Speaking of reciprocal l icensing, 0\11II.

seas ama leurs visiting Au slfa lla for len
th an 12 monlhs may get a uceoee equiv.

atent to Iheir o wn home p"v ileges. They
atso have to adhere striclly to the Au s·
neuen amaleur·radio conditions under
which Ihe ncense is issued, To obtain a iI·

cense in Australia. you must write 10 Ihe

Supe, intendent of R~ulatory and LJ·
censi flg in the sta le you pr(lpOSll 10 V15!l ,
WIt h at least 3 months advance notIce
prlOf 10 your viSIt .

Ifl lne next a rt ,c le. I WIll sta,t to hpla",
somethIng of ..hat Austra ha 'S " ke. WIth
",Iormatlon on 0IJf DX locallOllS.

ONE MORE BRAZILIAN BEACON

F'o< propagat IOn pU'lJOSM. l ne BrazIl·
iAn A..... teur Radio lea~rtfl'llll\t 01
AmeriCa.... in lhe state of Sao Paulo. has
constrUCled a QRP beacon WIth 10 Wall l
output on 26.300 MHz. Canas PY2VRX.
Roberto PY2F'UZ. and D'Or-saay PY2CRI
all n , laled In establish Ing tl'le Irans
mil t..,

The station is a tready on the a". WIt"
t hrl callsign PY2A~I, and transmIts the
l ollo.. ing message: VVV DE PY2AMI PWR
l OW ANT GP LAT 22 45 S LONG 4116 W
AMERICANA SAO PAULO, Any report or
OSL may be sent to PY2AMI. Beacon p,oJ'
ect. PO Bo. 31. 13<170 Americana, SP.
Bralil.

.,
73 INTERNATIONAL
Each month, 73 brings you

amateur rad io news f rom
around the world. In this collec
tion of reports from OUf foreign
correspondents, we present the
latest news in OX, contests . and
events, as welf as keep you
ab reas t of t he t ec hn i c a l
achievements of hams in other
countries .

If you would like to contribu te
to your country's column, write
to your country'S correspondent
or to 73: Amateur Rad io ' s
Techni cal Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Avery L. JenKins WB8JLG.

AUSTRALIA
J,,,, Jo~ VK3YJ
.. W-.ol 51...",

AI'"". 3078. Aus t,a l,.

Pe<twops the best way 01 e.p/a,n,no;! am
at_ '''''0 ,n "'us t •• li a *OUld be to leI you
~now wl'l,., hflquenc,es we ;lite allowed to
0l)eI'~1t" on iIlnd what our oj;fle<enl license

1;1.,_ .'".
We .... .. 3 cresses of license. the '''at

being . Noyic e license, To oblain thIS. you
h• ..., to pan an e.am at SO multi-choice

queslions on eleclfonic tlleofy lal a faltly
easy levell, 30 questions on regula t ions,
and a CW e.am at 5 wpm, send and , ,,..
ceive. The Novice operators are easily tee
oonil l'd, as they ha"'! 'a 3·letter sulli .
s ta rling Wm l either N, P, o r V, e,g.,

VK3 NOL, POL, VOL They can operate on
phone or CW on the 75m. 15m, or 10m

bands
The ne.t grade is tne Limited neen ee.

For thIS you have to sil a much harder
exam on IheOry and regutal ions. wllh no
CWoTn•• tlcense ent i tles you to OPIIfa te
on att b;l.nds a llocated 10 Austratian
aJnll teurl aboote SO MHz. They arec have a

J.letler luI"• . starting ...ilh X. Y. 01 Z.
Tloe Futt ~tt on AOCP (Amaleur Oper .

at Ols Cen' ''cale 01 Proliciency!' soma
t",,,,,, called tne Full ~Il. enl ,t1es you to
use all b;l.nch and ITIOdII5 ava ilable to Aus

IIall'" a.....t~. The only d ,UIIIIM1Ce b0
t_ Ihli l ice<l!lll andlne UlTIlled tiClln!lll

IS l hal you ha-.e 10 s,l a CW eoam at 10
wpm, ..,.,., and 'eceive. The sulllo 101 l he
Full Catt is either 2 lellefS or 3 lellllfs.

sl artlng wllh A. B. C. D. 01 E.
IT has bee<1 $aid that 10 ..pm is below

the wOlId s tanda'd 01 12 ..pm. But WIth
OU' e.am on CW , we have 10 send lhe
equivaillfll 01 25 WOlds (a"",aging live leI ·
ter. per ..ord), in mi.ed ptain language

and ligures leach l igure COlJnling as 1...0
telle,s). in 2 Y. minutes . More Ihan four In·
correct or improperty correc ted effOfS 01

fai ture to complete the test in 2 'It minutes
..itt ,esul t In 'a i tu,e. tn Ihe 'eceiving leS!,
I'OlJ have to receive 50 words (avarage live
lellMS pe' word). In mi . ed ptain language
and figures (each figure cou nti r>g as lWO

letl"'., in 5 minutes, Each "gu,e or tetter
Ifll;orrec tty 'eceived counlS al one e" OI,
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And you can see it-in color-again and again
when you own the N2NY Ham MasterTapes.

Ham MasterTapeS

Ever see a cap discharge in slow motion? You will on The N2NY Ham MasterTapes give you a basic
Ham MasterTapes. Ham MasterTapes can perform the grasp of concepts that build theory background-not
dozens of complicated demonstrations necessary lor a only for passing the FCC tests, but for understanding
beqinners understanding of Ham Radio Theory electronics.

Finally. a step-by-step course in Ham Radio Theory The hobby has long needed better, clearer, high-
is available on color videotape. The Larry Horne N2NY tech teaching aids to help newcomers into OUf wonder-
Ham MasterTapes video course is a unique, effect ive ful world of Ham Radio.
teaching technique expertly produced by New York's These six-hour tapes cover completely all the ma-
leading professionals in studio and field videotape. terial needed to understand Novice and Tech/General
o Video Graphics highlight important details. Theory and operations. and include the new 200-ques-
o Carefully worked-out demonstrations on video avoid tion FCC syllabus used beginning September 1983.
the problem of getting complex gadgets to 'NOrk on Only $199.95. Order direct and specify Beta or VHS
command in front of a class. ... .;fo;;;r;.;m,;;a;;/;.. Ca:;;;;';.' o;;r..;;.;write: Larry Horne, N2NY or
o Working examples of every ham Virginia Hamilton, N2EGJ at
radio component, device. or system Ham MasterTapes
covered in the FCC guide can be 295 Park Avenue South
clearly understood. New York, NY 10010 212-673-0680.

.... 101

C 1983 N2NY ProducllOf1S. Inc
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Gordon ZB2J o_sting his station. Nofe the home-built ATU on fOP of fhe TS-520.

Manos Darlfadalfis SV fl W
Box 3 751
Athens. Greece

This month's column will br ing you all
the necessary information tor gett ing an
SV license while in Greece, (see box.) At
the moment. reci proc ity agreements exist
wi th the US, Canada, and Cyprus. Ther...
fore, only amateurs l rom Ihese three
countries Can obtain an SV call dur ing
their stay In our country,

Please note that for the fi rst category
the minimum requested t ime l or the issue
01 the license is 3 to 4 weel<s, and it is 3
months for the second. Therefore, appli·
cants must apply in advance of Ihat time.

lately, many efforts have been direc ted
toward Ihe establ ishment of a guest li 
cense in Greece. This one will be valid lor
a maximum of th ree months and will be
available to every licensed amateur world·
wide. Anyway, we will be bac l< with more
deta ils after the agreement.

INDIA
James Kalassery VU2ARL
PO Box f446
361677 Monasfery Road
Cochin 682 011, India

Under the 1978 Indian Wire less Tele.
graph (Amateur Servrce) Rules which are
current ly in lorce, we have four categories
of licenses- Advanced, Grade I, Grade II,
and Grade II (VHF).

Grade II and Grade I are available to
anyone who is at least 14 and t6 years Old
respect ively and has passed the respec.
tive Amateur Station Operator's Ce,t if l.
cate (ASOe) examination, However, an
Advanced ASOC examination Can be
taken only by those whO ha"e heid a
Grade I license for 2 years or a Grade II Ii·
censs for 3 years. Morse-cooe require
ments are the same (t2 wpml for both
Grade I and Advanced licenses, and there
lore Grade I amateurs need pass only the
theory port ion of the Advanced ASOC ex·
amination, whiCh is o! a slightly highe'
standard. to qualify fo r the Advanced
license. Those who do not quali fy in the
Morse-<;ode test (5 wpm) 01 the regular
Grade II ASOC examination can get the
Grade II (VHF) license, whiCh will permit
them operation on 2·mete, phone.

Out of the around 1800 amateurs In In
dia, only about 30 are Advanced li
censees: aimost the Same number hold
the Grade II (VHF) license, The rest 01 the
ham community is almost equally divided
among Grade I and Grad e II.

The largest rep,esentat lve body of radio
amateurs in Ind ia is the Federation of Am.
ateur Rad io Soc ieties 01 India (FARSI1,
which has more than 60 aUiliate clubs and
a tota i membersh ip well over 1000. Most
of these clubs are in cities, but some
smalle, towns also have very active ctces.
The lergest aff il iate is the Radio and Elec.
tronlc Society 0 1 India lRESII, fo llowed by
Madras Amateur Radio Society (MARS)

GREECE

Course, home of the Masters and other
tou rnaments. Perhaps the organ izers do
not share my inte rest in gol!.

very popular over here and are character·
Ized by big.crowds, warm beer, and curly
sandwiches.

local events often are held in schOOl or
$<>Cial halle with only a handtul of legular
trade staii e; liIllng the remaining epace
are weekend traders and tables rented by
individuals.

Regional events an-act mOle t raders
who exhibit their lUll range 01 Japanese
black boxes. Unlortunately, these invari·
ab ly rema in in their shrink-wrap protective
covers and nO facili t ies exist fa' demon·
strancns (any operating stetion is usually
being provided by a loc al club). It never
ceases to amaze me that tellow hams will
part with vast sums of money (a Yaesu FT
One cunentiy retene here at about $2200)
lor equipment chosen in these conditions.

Far bene- to vis it one's local store as I
do occasionall y. No t onl y do I get to t ry
any gear in Wh ich I am interested, but I
a lso gel a cup of coffee and a Chat with
Peter G4KKN (who runs the loc al Amateur
Rad io EXChange).

Despi te all this, mobiie rallies Can be
fun-particula rly i istenlng to the talk-in
channel wh iis t approaching, • recentl y
hea rd a ham three times do the oppos ite
01 the instruct ions given him and then
wonder why he remained lost.

A big complaint against mobile ra ll ies
is that they occupy the OM On a Sunday
and p",vide li ttle If any allract ion fo r tne
family. In one event, at least , this is not so,
The RSGB Nat ional Mob ile Rally is held at
Woburn Abbe y, seat 01 the Marqui s of Tav·
is tock. SUffounded by beaut ifu l parkland.
the house alone Is worth a vis il, but the In·
trepid can always tal<e in the wildli le
game reserve.

The RSGB's advert ising for th is event
highlights the many side attractions o!
Woburn but fails to mention the Sfea's
most interesting Sidel ine-Woburn Golf

INSTRUCTiONS FOR FOREIGN AMATEUR·RADIO OPERATORS
(Legis la l ive Decree 1244fl2

Officia l Gazelle 1811An6 Oct 72)
FOl eign ameteur-radto operalors who are citizens of countries having a recipro
cal agreement with Greece may operate amateuf.radio stations in Greece if they
submit an application wi th the l oll owing sup porting documents to the: Ministry
01 Communicat ions. Genera l Di rector ate of Posts and Telecommunications,
Oirectorate 01 Rad io Communications ContrOl. Sect ion III, 49 leoloros Syngrou,
Athens, Greece,

1)Amateur-radlc operators who wish 10operate staHons in Greece for less than
one year must Submit:

a) An application giving full persona l ident if ication data, the intended toea
tion .of the radio station, and the point and manne' 01 ent,y ot tna radio eqUip.
ment into Greece,

b) A photocopy of the amateur·rad io Iicense notarized by the appropriate g"".
ernment agency or amateur·radio club 01 the appl icant's home country. I! the
license has no expiration date, the applicant must provide a cer tification by
the appropria te government agency or amateur-radto club in his home country
that the license is st i l l valid ,
c) Technica l characteristics 01 the radio stat ion,

The above documents must be submitted to the Mini stry before a permit to
operate Is granted. This will be valid for a period equal to the applicant's in.
tended stay In Greece, not to exceed one year, and will not be renewab le.

2) Amateur.ladio opera tors residing permanently in Greece must submit
a) An applicat ion bearing a la·Drachma revenue stamp,
b)ldentiticat ion data,

c) A photocopy 01 the amateur-radio license notari zed by the appropriate gov.
ernment agency 0' amateur·rad io clUb 01 the applicant's home country.
d) Technica l characterist ics of the stat ion,

e} A document showing the ap plicant' s membership in the Greek Amateu,
RadioClub
f) A 300-Drachma fee,
gl A 50-Drachma revenue stamp.

The permit will be valid for two years and will be renewable. Amateur-radio
operators in th is category are entitled to t ransmi t using the outpu t wal1age per.
mitted by the ir l icense, but not to exceed 300 Watts PEP

Kingdom. Recently. the Home Ollice (the
then.regulatory authority fo r amat eur
radio in the UK) approved the use 01G2MT
by the Marconi Radio Soc iety, Whose
members are drawn from the employees
of Marconi Space and Defence Systems
Ltd. in North London,

The station will operate from the Stan·
more headquarters 01 the Marconi Radio
Society, but bands and ope,at ing sChed·
ules are subject to prevailing p",pagat ion
condi tions.

At Ihe t ime 01 th is wr it ing, we are well
Into the Summer mobile rally ca lendar
with two or three events each weekend.
(Even though the English summer some
times lasts only a week or two, the ra llies
are held resolutely through Qctobed)

On a slightly smaller scale than, say,
the Dayton Hamventi on, mobile rall ies are

with a soldering iron and voltmeier at
IIlIme didn·t appeal to him any more (hav·
ing been Chief Engineer lor the Gibraltar
Broadcasting Corporation lor a number of
years), he decided to get a TS·520, which
forms part of his present setup. The anten·
nas are a H}·meter dipole, a 20- and t5.
meter d ipo le on a single feeder. and a
longwire for 40 mete rs. He eventually In·
tends to get a beam antenna, possibly
SOme compact triband beam.

Gordon is active just about every mOm·
ing and most evenings on 20 meters; he
prefers operat ing On 15 or to meters when
n'e open. Being a rag-chewer. he prelers
to keep away Irom those " my·name-is
Gordon,you're·RST-599·please·QSl'· style
asos. Gordon has wor ked about 180
countries, though he admits he is not a
wallpaper collector . His aTH is located on
the west side 01 the Rock; from there he
has a very good te ee-ott towards the
southwest, west. and north.

Though Gordon does not enjoy contest
operating. he does enjoy working OX eta
tions and add ing new countr ies to his col.
lect ion. At present he is the General Man·
ager of the Gibraltar Broadcossting Cor·
pora tion

Next month we Shall be visiting John
ZB2AT. John is also the license-holder lor
the lstJ4th Scout G'oup ZB2FFG,

Currently , the Gibra ltar Amateur Radio
Society is experienc ing some TVI prob
lems. However, as soon as tnar'e sorted
out, ZB2BU shall be active on 10, 15, and
20 meters. The GARS meets on Tuesday
evenings and if all goes well . I shall be
able to provide you with more deta ils ned
month.

Best 73 eS CU next month, or perhaps
work you before then.

GREAT BRITAIN
Jeff Maynard G4EJA
10 Church/ields
Widnes WAS f/RP
Cheshire. England

THE UK SCENE

Those of you awaiting QSl cards for re
cent contacts with G2MT probably do not
apprecia te the hisloricat significance 01
that call.

Some sixty years ago, the callsign 2MT
was used to introduce ttle first SCheduled
entertainment broadcasting in the United
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COMPARE TENNESSEE TECHNOLOGY WITH
THE OTHERS ...
Do their handhelds have memory lockout?

Exclusive memory lockout on the TEN-TEe 2591
allows scanner to temporarily bypass channels for

quick lockout of busy frequencies yet retain them in
memory for normal operation on demand.

Do theirs store transmit offset?
The 10 memories of the 2591 allow stored offset

for easiest operation. And memory channel 0
accepts any non-standard offset.

Do theirs offer selectable SKIP or HOLD?
When scanning with the 2591, choose HOLD to stop

and stay on a busy frequency. Choose SKIP to stop
for several seconds and continue.

Do theirs offer modifiable Band Scan without
complete reprogramming?

With the 2591 you can scan any section of the band
with user defined upper and lower li mits in steps of 5,

10, 15. 25, or 30 kHz. Change step size, upper and
lower limits independently. Manual Scan also, up or down,

in 5 kHz steps.
Do theirs h ave Quick-Release NI-CAD Battery Pack?
The 2591 battery pack slides off easily, yet is secure in use,

has a heavy duty 450 mAH rating at 8.4v. and the 2591 has
capacitive memory retention to permit pack changing without

reprogramming.
THE TEN-TEC 2591 HAS All THE RIGHT FEATURES .. .

• Memory Scanner scans only programmed channels and has user
selectable HOLD or SKlP . Selectable 2.5 Watts or 300 Milliwatts

power. top panel swrtched « Extended Frequency Coverage-I43.5 to
148.995 MHz. Covers fuD Amateur Band plus some CAP and MARS

frequencies. • 4-Digit LCD Readout with 5 witcha ble Back Ught -large,
easy-to-read digits, selectable for frequency or memory channel number.

• Key-Pad Frequency and Function Control -16 key dual tone encoder
• Dual Function LED- shOVJS battery status and transmit mode. • Electret

Microphone plus separate speaker for superior eudo. • Com pact. lightweight.
Complete- easy to handle and rucced. Standard equipment includes flexible

antenna with BNC connector, ALcharger. belt dip. connectors for mike and
speaker. Options include: adaptor pack for +12 VDC mobile operation, speaker/

mike, 25 watt power amp~fier, leather case, desk charger, subaudible tone module,
nOJ5P'l'e N1-CAD pack.

DESIGNED AND MAN UFACTURED IN TENNESSEE and it carries the famous
C 1 9ear warranty. See your dealer for the best in 2 meter FM-the TEN-TEC 2591.
·nf~ation to TEN-TEC, Inc., Sevierville. TN 37862.



. nd Ke.,l. Am.teur Ra(lio league
(KARL). Many clubs conduet 'egular
classes. • nistino candillales p<eparino
lor I I'>e ASOC e_aminations. Being World
Communic.lions Year. more and more
clubs ..e being lormed and affilial ed w,l h
FARSI th,s \'Nr.

One 01 tile main pro;eclSof FA RSI il tile
AlI~nd,. ~tion I>eId ~ Ihree
Y'Nr,. The I." 0tII'! was held in 8<)mDIoy In
1\181 .nd the .._l one is eopeeted 10 be
held soon, FARSI . lso publishes. month·
Iy journal . Radio. which is:sent nee to the
rnembef'lof alllllliia te clubs.

With lhe iII"Ivilll 01 many more rigs im
ported under lhe Open General license 01
the Import Policy. more and more Indiilln
illmaleurs .'e now being hear(l on t l'>e
blonds. wh 'ch means more OSOS .nd
more OSls. To take Cafe 01 the Ilow 01
these Cillr(lS. FA RSI runs a well.....n.aoed
OSL Bureau (PO eo. 653ll, Bombay 400
ll2tl). which se",es all rad io amateu,s In
India . irrespective of. thei r membersh ip.

ISRAEL
Ron G.ng .fl.fJ,#1I.

1I.ibbulZ Ufim
N..- lIoM a Post Ollice 85530

'u n<
VHF IN ISRAEL

One 01 the mosl popular .spec" of ....m
radIO in 1".e1 loday is VHF operill '
tlQn-more speeilically. I_Ie< FM.
Please note: We do not IIave a co:Je-f'ee
VHF d .... 01 I,cense Ilere. ..0 trtose ope<'
at,ng on VHF . ISO ....... full HF pr'Vlleges.
Thul. Ilr"il chose two meters on ill
own mer,ts alone,

Although tl'>e widespread use of these
sho<le< wawelengtns has OCCUffed hete
only in the last deCade, 'I wou ld be wrong
to &Blume t hat Ihe WOf ld abowe 30 MHz
was unknown until the earl y '70s. In the
lasl yearbook 01 tne Israel Amaleur Radio
Club. we see a cou ple 01 snapshots o t
atune 4X40H taken on a field day In 1965
at Kibbutz s eee In the mountains 01 the
Uppe, Galilee, The fi rst one shows him
raising ill two-mel e' y.gi on the kibbuIz 'l
wate< l ower. and the second depic ts him
crouched over .n SCR-m mal<ing the
t" sl cont.cl betwe&fl Sasa and Haila. A
year ea,lier. In 19M. Bruno hacl made
_I by being the II.st amateu, 10 mal<e
..telhte contact between Eu'ope and
....i. wlill OSCAR 3, Bruno .110 hMl re
Ctllved the S<gniIIIS 01 pioneer OSCAR t

tr.nsmitting its lamous HI beacon.
The 'NI boom in VHF happened in the

sp<'ng 01 1974 when the police depa.t·
men! dllcided to update its communlC.l·
tion$ eou,,,"*,t The M inistry 01 Commu.
rweahon,. pemaps because 01 the
p<ompting 01 • lew hams holding k~

postl thete, dMmed that tile equ;pmenl
being retl'ed ..... unli t lor commercial
use. Thil tell only Of>!! possible an.. lor
tlve relNItI 01 tt\\! gear -the radio I\ams!

So. IOf a small tee you bee. me the
p<oud posleslOr 01 a MOIOfola e .3GGV
hlgh·band FM transceiver, sporting about
Ih l,ty tubes, Incl udi ng . 6146 l ina L II you
wII'elo'tunale. you hael an ac supp ly buill
In- Olhe,wise you had to deal wllh a real
humdlnge, 01a 12·volt vibrator.

The other il \lfT1 made available to the
ham population was the Japan Rad,o Cor·
porat ion I\and.neld FM transcelve< . This
" as a 'oal beillut-tota lly sol id sl ale. dual
c"-nnel . allhouogh about 2~ t imes the
vol ....... 01 today'. ha nd-helds. You may

roc.1I m.t we Ihen called such uni tl
" brlc l<s" • cIon·t 'emember wl\at theSe
cost us, but the Minist ry did give a lew 01
these free 01charge to club st.tionS.

Well . through tile Israel Amateu. RiIIdlO
Club. • bul l< Ofdef 01 crystall was made
l fOfTI Tadiran. Israel Electror>ic Industries.
and two meters came to Iile! PlIO()Ie_e
....Vlng. llall , tasting tM' ;OYS 01 thls.
mode of communications. Thete we all
_e on U 5.12S. tl\ink lng th.t thiS ,nt..
com party line was great, not I<now'ng
tllat bigger and beltflf Ihlngs _e jlnl
around I lle come<.

A 1_ 01 the boys in Beer~a took a
MotOfoi . GGV .nd turned it ,nto a p<imi.
tlYtl repeater. Israel 's IIISI. The next I.sue
01H. a illl (The W.vel. tile IARC periOdiUI .
came out wi th. band plan. alloc&tmg r...
peate< and simplex I,equencies IOf the
v..lous cities and d,stficts. Tn,s w.s
based on til<:! Eu,ope.n scheme with
250kHz spacing bel ween channels
145.000 to 145.225 being the repealer
upllnkl tOt' RO to R9. and 145.250 to
145.575 bei ng si mplex channels 5 10 to
S23, Ot course. 145.600 to 145.825 are tne
repeater cutouts going Irom RO to
A9- l tandard 600--I<Hz spli ts, (RS and R9
have been dropped In the last couple 01
yearl to accommodate ama teu. l atelht"
as per the lARU band plan.>

You. COffespondent. liVIng In the
N.... h.d been conlent to cn,t -cnal on
the Beer~. freouency ..,th his GGV.
occalionally mal<ing a DX contact w,tn
the Tel Aviv l epea ter on the othet crystal
channel wilen trapo dueting permitted,
One dilly. I VIsit"" a nearby ham whO I'IiIId a
synthesized fig. and I "as astounded 10
'-r the Haifa 'epeater 250 km IlOfIh 01
here coming in l ull qule"ng.·. was hoolled.
and by January. 1979. I hacl purchased a
scanning t,ansceiver.

Thl. was Indeed lhe I,me 01 the roa l
t..o-mete< boom here-people had had a
lot 01 fun with the " junk" rigs .nd _e
now buy ing commerci.1 synthesized gea'.
The ...pe.te< and simple_ channel s we<e
buuing day . nd ni9ht By virtue o f a lew
amateurl holding key pos,t,ons In
Motoro la rseaet, ret ired repeaters and du o
ple ,ers we,e donated to the IARC, and at
thll time. the'e are l ive two-mete' m.·
chines in ope' ation (FlO- Hai fa. Rl -Je'u·
salem. R3- the Galilee. R5- Beershev• .
and R7-Te; Aviv) and one 7O-Cm .epealer
In the center 01 tt\\! country.

rereet. located on tt\\! Med,terranean
COllst and having frequent hlgh..p<essur.
......the<' systems, is a VHFe<'s parad,se.
All lummer long (6 monthS' ) tllere il IrO
poI{lheric duet,ng. making lonO-range
contacts eomn>onplace and t_ter
0S0s with Cyprus a reou lar allai•. Some
Ii"," sporacli<; E appearl. • nd on FM rYtl
WO<I<IICI into Greece. Ital y. and Yugoslilloria
'nd IlaYtl """'rd Hunoary· 01 course, the
_iOuS t'lllC)-<neter oxeee are on CW and
ssa .round 1«300. and some IlaYtl <:or!'

tacted England. Sut lor uS run·oHhHTllll
FMe<I. tnl. DX is .eally thoe leing on the
cake.

Two meters lias reaUychanged the l ace
0I1,r"; llam radio almost beyond recog·
nilion. Some sneal<y lallows hawe tent
their two-meter gear to '"ret ired" old·
timerl and have thus rekindled their I " e,
gelling them back on the ai" Pr""iously,
the only local meet ing grOUnd was 40 m&

lers for a lew hours on the Sabbath. but
now h.ms in Ihe country a,e in touch with
each othe, al l weel< long at a ll hours, For
better or lor worse. the hams now a'e 'C·
qu.inl ed with each other .....ry well , and
Israeli hamdom has beCome. I<lnd of
vill aQfl!

The repealers are now less acliYtl th.n
l hey were a year Of two ago. It aeefTll thaI
eilhe<'the novelty has wOfn all Of the tong

roundt ables ha..... ta lked themsel,," ou\.
Still. I suspect. just as many people ale
moni torlno-it's Simply Ih.t they don't
r"cll lor the microphone ilS alien.

Every lime Shimshon U 4GF. " GaIm e
Fish: ' ~s a new opeIatOf on two
meters, heentflB him into his Illt and tells
him what fllJm'- station hoe ia that he's
worked on the band, The last t,me I hea.d.
he had just passed the 380 ma'k. defiMe
Iy dP'erving. p1il1Ct1 on the HOnOf Roll!

Vis't'ng amateu-rs .re .Iw• .,., 'ItIIY _
come on 0Uf straight carr.....:ee.s .e
peaters. Should you becoming hef... by. 11
meal'll bring alOng tnat portable rig. lt ..Ill
.lJd anot"", warm human (l,mension to
ytJuf trip to Israel. Reci",ocal IIceflI,ng is
no problem, and detailS may be lound ,n
my column in the June. 191\.3. lasue 01 73,

ITALY
Maf ia Ambrosi 12MOP
Vi. Stfadell•. 13
27029 Milano. Italy

RECIPROCITY IN ITALY

In ecececeoce ...;th thoe Teleeam.
munlc.tions Act 01 Ma,clI 29. 1973. lor·
eig.-s are granled perm,t. lor S-horI

vii'" and station licen~ IOf longer sta.,.,
in Italy. A temporary permil il granted tOf
a maXImum of tn,ee months. and It Cllnnot
be e. t....-ied. However. • 'ortllgroer can
,",tlmit a new applicatlQn in order to 00..
tain anothet permit. .lthough COf\sacuhYtl
permits will not be ",anted IOf more tnan a
12-month periOd.

Any fOfeignet wno intenOB to $lay on Ita·
Iy for more than one 'f\I8r must I " ' t reo lS,
lIIf his residence. Then he can request
thaI his amateur license be converled Into
an Itilliian operating license, which will
then be granled In the same way that
lIalian nalionals recel..... theirl,

Applicat ions seot from atlroad may be
wrlUen on plain paper. whi le appuca
t ions ,rom Il a ly must be on revenue
stamped paper. All must be tilled out In
Italian anel accompanied by a 3OlXJ.li ra
,,,,,enue stamp and an additiona l 2100 lira
IOf postage. IRCI may be subltituted al
an e.change ,ate of about 500 lila per COl>'

pan. In . lJdit ion. t l'>e license granted in the
country 01 origin must be valid lor the_
fire periOd 01 the It alian temporillry perm,t

"'""A pho{ocopy 01 the Italion license must
be mailed with the application. and I ree
ommend tnal you pos l the e<"et~ as.
registered Ietle<. For~I a;rmall MI·
vice. add 3100 li ra. and il the .pp1icallQn is
rYndled tnfOuOh tlve .eeiprocal licenaing
IJepartment 01 the ARt. only sa US i. r...
quired to cover e_pensea.

II Is edorisable to apply lor . temporary
perm;t at least 45-50 da.,., p<IOf to l he ex ·
pected date 01 arrival ;n Italy,

You must areo pay a lee o f 2000 h'a al
any post otnce when you till out the IOfm
attached to the permit. P,IOf to payment.
till out the front sides. and on the bacl<
w, Ite '"Canone pe' I"autoriulllione tem·
poranea ril.sciata a ci ttadino ,tranie'o
per li mpianto e I'eserclzio dl una slazione
dl radloamatore In Ita lis '" (A,\. "I : 331
D.P,R. 1Sfi del 2913173).

The POSla l a<!<:tieas 01 the licenllng ad·
minlst,atlon is : Mln ist ero Delle Pos te E
Delle Telecomunlcazlonl, Di rezlone cen·
t••le del se",Izi Radioelettricl. DivlliOfl\l 5
SIIziooe 3. Viale Europa 160. ootoo Roma ,
The teiephone n-umDer Is: Internat,onal

+ 39 6 54601. e_tenslon 4975. All COf·
respondence and c.1I1 lhouid be In
lIalian.

TI>e ad(lres5 01 the ,eelprocal 1icenslno
department 01 the Afli ia: ARI·R.LD., Vi.
GIorgione 16, all. M. n""" F. Calero
14CMF, 40133 BoIoOnill. Tile 1\IIepI'I(lnII
numDer is: International + 39 51389502.
Phone calls are answered in Englisl'l.
French. or Spanish alter 8 am GMT. ex·
cept weei<endS.

Here are IfI$tn,fl;tion$ on !"OW to loll out
the application lorm:

1I When you 1m out the lorm. please ' ...
membef tllat mobile ope<at,on 's .11owed
only on VHF iIInd UHF.

2'llndlcate the manutacturer iIInd n'l()del
numt>er 01 your equ,pmenl . The ,nput
must not eeeeee 300 W,

3l11;s very conven,ent to apply tc lhe re
Cip<ocal licensing deparlment o f t ile ARI.
since th~ will taka cere 01 millny 01the ad
minisl ra!i ..... clela ils.

4) If you do any 1f......1 In Europe, It Is
worthwhile to pu,chase The In lernalionsl
VHI'·I'M GUide. by J, Sa ldwin G3UHK , 41
c asue Driwe. Maidenhead, Berks SL66Da.
G,eat B,Ita ln , The boo!< contains lOiS 01
useful information reoard'ng VHF and
UHF repeaters a ll ower Eu'ope. II .150 pra.
vldes Ihe alJd'en es 01 various postai ad
ministration otncee In Europe .nd pro
cedures IOf obtaining temporary licenses.
TI'>e cost of the DOOk " S3 US. p1ua pos t·
age. and the ed,lor', phone number's: In
ternatlonat .. «628 37637.

LIBERIA
Btolher '"Don" Don4fd. $1",Ile• . C,$.C.
EL2AUWBBHI'Y
Brothers of the Holy Cion
SI Pa tlic~ Hi'}h School

PO Box 1005
Monrovia. Republic 01 Liberi4

libe' ia srnateur radio. when the Iruth is
out. is p,Imarl ly expatriate amateur radio.
Missionaries, doctors. teacherl, and even
bus iness peop le I,ke to have an amateur·
radio license,o Ihallhey can la ll< to thei,
friends and relall.....s back home. When
they travel . they li ke to pass on in lorma·
tion r~ardl ng .irplane SClledull'!S. a",val
l imes. and things hl<e trYt.

Tt>ere are many 01 theSe people In
L''-18. To . ay thai they nUl'llb\lf in tile
hundreds is consenahYtl. "'at . 11 01 them
!'\a....acl'OS. but as It -...ort<, OUt. thefe are
more expatrilll es OPtIfillllng .mateur ra·

dios t!'\an there a'e nal ''''''. Th" 's not a
desirable silUilltion. and we in the Ube<Ia
R;>d,o Amaleur ASSOCl.toon ,'e t'Y"ng to
do something about it ,

TI>e point 01 thiS .r1 iC:1e .. to d,seuss
amateur radK) in Ubef" ,n ," relatlQn to
medicine. There are. lew malOf Cllies in
U'-ia t!\a t !\awe hospitall . doctors. and
other medicat lacillties. People ..ho can
reacn these places can be c.red tOf. but
the grealer part 01 the populalion lives in
v;lIages where tllere m.y be no communi·
cation, d iHicull t'anSPOfla lion. and no
doctors or medical l acll i l iel . Some of
these villagel are se",ed by med,ca l mis·
slonarles who ope,a te mobile cli nics, and
SOme 01 t hem are not se"'ed at aiL

One day. I was turning the dial on my
radio when I heard ill ca ll come In Irom one
01 these outlying a'eas. The amateur up
there was in communlc.tlon W;l h • doc·
tor. an amateur. here In Mon.cwi•. He "as
describing Sl!'fere leo Inl.ctlon whlcll
coutd in'fOlve the Ioal 01 tile hmb, Thedoc-
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Ameri
of exc

n mad RF Am Iifiers.b.d Watt SWR
ptional !Value an perfor

-5 year arranty - pr mpt U.S. se ice and ass stance

/ SWR M ET RS

or average reading
SWR reading
F) 1,8.30 MHz

FI 50·200 MHz
$119.9

430-450 H. ALL MODE
D24 2W i 4OWout $199.95
(I W -25W)

DIOIO 10 'n - l ooW out
II W - 25W. 2 - SOWI $319.95

PUFIER t
TE CONTROL $ 4 .95
tes all switches, 18' cabf
I dealers throughout the world. ---If-----

220 MH. ALL MODE
CI 06 W in - 60W out 199.95
(lW-I • 2W-30W) RX pr amp

CIOI lOW in-I20W out 89.95
(2W - 5W. 5W-90WI RX pr amp

C222 in - 20W out 89.95
lusea in: 200mW·5Wj

$89.95

$179.95
preamp

$279.95
preamp

t $239.95
preamp

LIFtERSRF

______~- Available at 10

2 M 5-ALL MODE
823 in"30W out
Ius ie in: 100 mW·5Wj

BI 8 lOW in -SOW out
(I - 15W. 2W-30Wj R
1jl016 lOW in - I60W
I1 W - 35W. 2W - 90W)

B301 6 30W in - I 60W
(useable in: 15-45W) R
(lOW~ WOW )

P.O Box 1393. Gilroy. CA 95020 (408) 84 ·1857
COMMUNICATIONS QUIPMENT,INC.
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lIlTS 'H' PIECES

OTC Diamond Jubilee o pera to<l , D.n
Wilkinson ZL2AB .nd Len Sp.ckm an
ZL1AC. a le joined by a nothe , two old·
l imers ",ho .110 cele bra te 60 yell rs ol h.m
radio this year. The v a re GlIOrge BI.kll
ZL3FX and Bob Aoblnson ZU AC. c0n
grat ulat ions . GeOfge and Bob. on Joining
lhat el ite corps oIllO-year oper.tOf1,' Also
\"010 honOflltY OTC~ ha"" achieved

The Ii.st tMlling ...a s duly held ilt 1~

NZTime on Ma y 31. 1Q53. in • CO.... llient
room, . fter the conlerltlC<:l snsiOna_e
II fMSIll!cl. Si . leen lIigl Dlt! "old h.ms~ .t
tended .nd had discussions on lhe pro
posed oo;ech_ 01 the Club . nd fhe con
dlt iOf\$ 01 el iglbrllty lor joining the clUb.
Till following ",as decided and 'ema,ns
Ipplicabl e to(l.y, 30 yea rs l. te r.

Membership I• • vailable 10 any ZL a ma
teur who has held an amateu' license for
the last 25 veals or more and iS l tlll.n ac
tiye am.teur.

The object l_ 01 the Old-Timer' , Club
lZ1.l as set OUf in its COfISli tullon .dopted
in 1954 . .. IS follows:
til To 'eo;ognize aemce to amal....r radio
til) To rl'>'ive . nd mainta in interestl and

good fel~lp . mong the older
members In the common COlusa.

lill) To oller .'d 10 the ~young.lime<a.~

Within the lirst three months. tee n",m·
llefS 01 the OTC !'lad grow n to 55. a nd they
all we re issllld with Cerlificates 01 Me m
belshlp on September 30, t953, and all
deemed to be lo unda lio n members of the
club. The certi lica tes were don. tad by
t...o Old lis tener members. Monly and Old
Fred. and _e desig ned by one 0/ the_....

The OTC lla. s contInued to flourish . To
day it has over 500~. 150 wtlO
have .ece;WId lhel r 5O-year cerll llcates
.nd one hIS 6O-)'6Ir cert,flc a te. The erce
meets regul.rty ··on the a ir" In OTC Netl
on 80 a nd 40 met8fs onS unday mornings
Eyeball 0S0s eree ale malnt.,ned In the
ma in c ities, whe" o ld·tl mers get toga the r
d"" lng the . fte rnoon for meeting s or on
the week e nd l duri ng the summer for piC
nic O\Jtlngs, Th. Old·Time r's Club has ils
Annua l Meel ing and Reun ion d","nO the
NZART Ann .... 1 Coflference each yea' .
",hen they erect thelf presIdent. the Gr.nd
Old Man, wl'I(l hOklS o llice IOf one y"r.

There ia no.., suCSC.iption Of ..,try lee

IOf memberSllIO, Dul any small dOI\I.l,onl
made ...,tll .pphe.tions IOf memberSllIp
do assis t with the club's e .penses fo<
postage a nd atatlonerv , Also, thl!fe IS us ....
. lIy a cc necnce m.de at the CluD's .nnua l
meet ing each year to supplemenl tee
noercee.

The OTC ateo has a 'e9u la r Col umn In
the Assocla llon 's magazine, Sre. k·ln. a nd
oHers en a", a'd . me Old-Timer's CuP. 10
till! e lec ted G'.nd Old Man each year. A
certi ficate in keeping ",ith this gr.nd 01·
lice is presented to lhe holder o f the cup
.s . permanent .emlfM)er oIl1l$)'WIr lA 01·
f,ce. The Montgomery CuP. • notlle< OTC
.",.rd. IS presenled 10 the memoer Of
mernllefs 1IrI>o h.Wl cont,lbuted lhe most
wort hy Item 01 a rtIc le to Brelk·ln .ach
yea r.

Recently. Ihe OTC pub lished a Direc·
tory 0' MembelS contai ning the names o f
. 11 membelS a t Ihe o ate of publicat ion,
a long ...llh ot he l re l....ant inlo ,m.t lo n
auch a s p'e senl call . radio name. 0I10"1-al
C.II, ot he< c.Us held. yea r Ii'st licensed,
OTH. and OlC n",mba<. The Oi.ectory Is
.v.ilable 10 Int8flSled overselS .m.t....rs
by Wfitlng to tIM secrllary. OTC-G E
Brown ZL2BO. 35 ChambeflllA StrNt .
Nelson, N.... Zeal.nd, enclosing USSJ.OO
Of t 2 lRCs. """ich iroclulles rll .....n postilge.

Quint.na Roo
san Lull Pot osi
Sinaloa

""-.
Tlbalco
Tam.ulipaa
TI.xc.l.
V..-acrUJ
YUCllt.n
Zse.lacal

NEW ZEALAND
0 , J, (DeS) Chapma rt ZL2VR
4511 K."nedy RoIId
~.p<e£. ~e... ZltIland

K,. OIa a tu I Aotearoa! lHel Ia Irom New
lea ll nd .) This month I ", III contInue ...ith
the speci. l groups .... ,Ih,n I"" New zea
t.nd Assocla h on 01 Radio Trans mlll8f ' : I
Shi ll cover the OTC. the OId-TIme< 's CI",b.
New Zealand's eq",lyalenl 01 the acWA in
the USA.

the formation of th. Old·Time r's Club
", as a pproved a t the 1952 Annu a l Confe,·
ence 01 NZART a l Dunedin. DUl ing Ihe e n·
a ulng y" al, Ihe old·tlmers throughout the
country ...o<ked towards the inaugurll
tMlling 0/ Ihe g'oup to be held d",ring the
1953 Annua l Coflle<ence 01 the ASSOCi. ·
tion .t Pa lmerSlon Nortll.

01 you r license .nd. copy 01 you. money
Ofoer. The copy 01 }'OUf license muat be
__,I,ed by }'OUf paslll aemce Of l he IU

thor,t_ that dell with licenses In you<

counfry. There mull be. c lear IndiCllhon
on YOU' license t ha t It Is lti ll y.lid.

To be granted .n .mate ur-f.dio license
in The Netherlands , you heve to be .,lhe
age of s ixteen 0< 0¥llI.

The lice nse conditions , a s yo u kl\-O"',
vary from country to counl ry, For Ho lla nd,
they are ga theled In a s ma ll 39·palil book·
ret In lhe English l. nguage thaI you 'll
rece; Wl togelher ....llh YOU' appllcil tion
IOfm When you open th is book l... you'lI
find out that 5O.nd 220 MHz a re not ama·
t_ hequene~ in HOI I.nd- UCf!fIS.I$ IOf
t~ bal\Ch, a re --r 'a'ely given.

Ollie< lhings that ilre not illtowed In
Holli nd are:

.\ The use 01 Ira nsm ltT8f1 in a l.c ratt .
bfThe transm laslon 01 messages I,om

third parnes.
c) The transm ission of messages of •

comme,cl al na ture,
II II Inte resllng 10 know that mo.t 01the

DutCII a ma te urs on 2 mete rs use ho<IZOfl
tally-pola rized antenna l a t their OTHs .
...hil. most 01 the mobile s t. tions a nd re
peaters use 'll!'f\ ie. ls .

When you am"" . t Sc;l'lIphol A,rpo<l
(Amst8fdam~ gl"" • shout on the nearest
tepNt8f the<e: Pt3HtM on 1. 5,775 MHz.
Almost a ll Dutch ama t..... s Spea k Eng liSlI
In some ay and lhey "" ll be glad 10 11II'
you and ill a ns_ .ny Q.....shon you ' lt
ask them. If you h."" a b it 01luck , you will
lind a YL 0< an OM who ...ill sho w you
.rO\Jnd t he beau rilul c ity 01 AmSle lda m _
tne mus e ums, buildings , e tc . II yo u are In
10< . romantic t,lp. t.k. a boat trip through
the ca nals 01 Amllerdam a t nlghl!

SO. iI you a re pl.nnlng . trip to Amster·
dim. IlIefe are reasons enough to brIng
'/'OUr HT a long , Do<t't fo<get Iresh batter...
(Hi~

G_,.......
J.lIsco
Max lco
Mlcho. c. n
MOfa lol
N.y.rll
N ua'fO Leon

o.'.C-II......
a.-.~

STATES IN THE MEXICAN REPUBLIC

D.F. (Ma.1eo City)
Agu.scatlen1"
BaJ. C.llIomi. INOI1hamj
Ba J. Cl lifomi. lSo",tharn)
Campacha
Coah",lI.
Colim.
CftI.pal
Chlh h...... ....
Oual\l;"'lo

T1'lere ... Qulle a f_ o tlle< a"'ards tnat
ar. ....il.bIe th<ough our Radio ExperI
ment .... League hefe In M••Ico . nd from
d,ller..,1 radio c lubs; I ", ill dell ....illl them
in luIure coli.fTlf\S.

Pe<aonal SIIlis faction e.n be de<iWld
through obt. inlng one a t these . w. rds.
s ince time and ..perlenc••s. r.dio cper
ato< Is obviously a tact or. Pl rt 0' the e tl·
Quette 01 the Mex ica n ha m operator Is Ihe
Importance for one to be ba l.nced, not let·
ting the I.dlo control your dall y actlvitias :
ra ther you shou ld control the rig so that It
doesn 'l push as ida the more Impo<ta nt
Ihlngs In life I. personally. live by thaI
lIandllrd. Thal's the good thing .bout Db
tillning . ...a ' <b now Ind then. You'fe not
pressed IOf lime In o<def 10 obt.in ttlllTl.
You c.n t.ke your s_ 1 tome ldays.
...eek• . Of """" years ) .nd _ t ..... lly
beglA Ira mlng those love ly eee.neeree.
And . 01 course, YOU' .bi llty to ....ork "ove'
the .Ir" a nd set up you. antennas and
eq uipmen t ,n ~rgency . itual ions
s hou ld Improve as lime goal on.

So. try for the Mex ico Awa 'd ' Ge t
s la rled soon! And 101 ec ee of you who
already have some OSt . s.yed up Irom
M• • tee. work on lhe Sla tes you lack lIill,
Ind haPO)' DX lng '

Henk M..rmart PDlJDDV
Zartdvootterweg 33
271' GR Alrt1enflout
The Net_la llds

A TEMPORARY LICENSE IN HOLLAND

When you ' re pI.nning I YOU to till!
NIlhe<I.nds .nd would lI ke to 1. lk to the
OIJtch .mat....rs . you 'll need I license IOf
iI . I ", ill gl.. you a ll some lips:

The . pplica tion ' 01 • tempora ry a ma·
leUf-f.dlo ucense musl be sent to Holland
a t le.1I s+. week s In . dva nce 01 the d ate
tnat you des ire the lice nse to be used. For
tne epplicatlon form that you'll have to f ill
In and I copy 0 ' the Dutch . ma te", ,·radio
neeeee condilions , se nd your ,equest to :
Radio Cofll rol 5erYi<;es. PO Box 510. 9700
AN G l'Of\IngeA. The Ne' he<1i1 I\Ch,.
~, too. th.t the Dutch Radio

Control 5erYiCes ....ill not~I ....illl a ny lI
cense rlQ.....ts befo<e you ha"" paid the
. nnull o;ha'ge of D. fla . 65-- l.bout
$20.001 in . dvance. UnlOfluna tely, you
h. .. 10 PiIIY IOf . ...hoIe ye.r IWIfl II you
on ly Sl.y IOf a -...eel<. 0< 50, F", rth8fmore .
)'OUI pa yment ca n only be m. de by Inter·
naliona i Money Orde r . ddrellad to: P.T,T.
Centrl le DI.nst, Korte naerkade 12, 2518
AX Th. Hag ue , The Netherl. nda .

No t. Ih. t your ca llaign muat be stated
on your mooey 0fI1er.

Togetnef ",ilh your .ppl'Clltion IOfm.
you have 10 send a ¥llfilled photoslal copy

THE NETHERLANDS

tOf s la ted ,imply lhal the ~Iient ""OUld
ha""IOgo to I I'IOIpllaL The .na_ e.me
ba<:l<- thef'. Isn't a ny, The ne.l S ''9QB S

tion - he .......I ... doc1Of; .go."n lhe . ...
' _ - il Is out of the Queshon. the
nearest doctOf is forty mi les . .....y .nd
there is no ..... y 01 getting there .

R",nn ing out 01 ilU8fnati""l , the doclOf
here in Monroylii began to .s~ de ti lled
Quesl io ns .bo",t the . 11",a Hon and to pre
scribe Over the Il r. A scbeoure Wil let for
24 houls la ter at whiCh time. dec ision
had to be milde ii' to whet he< 0< not the in·
fec ted area ",ou ld be la nced.

Medie.l eontun . tion on amat..... rildio
II common he<e. Ma ny limes the<••re
_oencles wl>e<e thil med""" il the
only oonvnuoiclltion av.II.l>l. some
...eeks ago, I .-es;WId a fr.nliC e.1I from
'n .mat....r 1<\ lhe vic inity 01 one 01 ,he
lepf!f coIoni... They _ . out 0 ' iI

medic ine ",hlc h the tepers m",st h''''' on iI

regul ar bal ll to hold lhe disease In c heck.
I d'ova downtown to b, lng the message to
the leprosy control ce nte r.

We. the a ma teu rs , la c k numbers , We
ha Y<:! qther commitments; ra diO il a nco
by. So. It Is dilllc ", lt , but ....01 1'01 trying to
set up I nel'NOfk 0 ' commun iClltiOf\$ tlhe
Uberil n Nllj ....,iCl'I ....ill operate on . reou
Ilr, dally bI" •. A. _ • •~nd our nun>
beB a nd eq", lpmenl. _ may make tllli I
ru lity.

MEXICO
""ark K. ToutlJan XEI MKT
Apilnl. Poala142...(}4B

064 ro- Me.~. D.F.

Since M• • ICO llOfdeB ""Ih the UnIted
St ates ilnd has I lot ol loufist . llraclions
111 .11 ol,iS 32 ".tes, many Queshon.lla.ve
come up in the minds of our Iel low hams
trom outside the count ry ....Ith rll(lllrd S to
regula tions here. h.ppenlngs , a nd ilny·
thing to do with radio-waWl act ivity from
down "soutn 01 the ba lder." I hope 10
an.we' some 01 thele que l tlons one by
one al a corresponde nt for 73, Some have
asked a boul wha t a",e ,dl Ira of/erad
here. leI's ta ke I peek a t one a t tl\lSl
. ....a r<b Ihls monlll.

THE MEXICO CERTIFICATE

Well, one 01 the unique a .... rds tha t the
Me.iClln Radl(l b perlmenl8fS League 0 1.
lers 10 hlms l TO\lnd the ""Of1d II the M• • ·
lco Gefl ilie.te Of di ploml . ...ith the fol·
lowing leq",irements.

1) Confirm.t least 50 Mex lcen I t. tiona;
. nythlng Irom J anu a ry I , 1957, on Is .c·
ce pted .

2) Conl lrm 15 d lUerent s t. tes wilflln
Mex ico. Incl uding wh.t ...e c.11 ··D, F"
IMe xico Cily). (See bo• .)

31 Slations conli.med s llould be '-gaily
. uthoriZed by the Secletary 01 COrnmunt
COIhons a nd Tr. nsPOf!S (SCI)..

4) Combining CW .nd phone Is not ac·
cepted. • ,thOugh ,; Ihe< of the two is OK
.s .re SSTV .nd RTTY.

5) Your regiSf8fed correspondence
should be sent to 1II Uga M• • lc . n. de
Radio Experlment . dores, A,C" PO Box
907,06000 Meoico , O.F,

6lThe Me. ICl n ham oper.tOlI who ap
ply lor thil ."'a 'd have to con llrm bll.tel. 1
contacts WIth . t least 20 di llerent s la tes
besides Mex ico City.

nYou should Inchlde ",ith you••pplIC.·
tion the conf' rmed OSL COIrds . the corf.
spondlng liSI.•nd SJ.OO US 10< post. ge
.nd hand ling . Don 't 'Ofget CW, AM. SSe.
RTTY. a nd SSTV .re accepted.
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Brings you the
Breakthrough!

AMT-l

ADVANCED ELECTRONICS
APPLICATIONS
P.O. Box e-2160,
l ynnwood, WA 98036
(206) n5-7373
TELEX: 152571 AEA INTL

S4999li Introductory Price
AMTOR is the system of error correct ing Any which has been rapidly overtaking conventional
RTTY in Europe. just as its marine equivalent, SITOR, has been taking over in ship to shore
communications.

It was originated by Peter Martinez, G3PLX (see June 1981 QST. p. 25) . He first interpreted the
international marine CCIR 476-1 specification for amateur use. Virtually all of tne 400+ stations
presently on AMTOR world wide are using software/hardware designs originated by Peter. The
AM~1 is a proven product which represents his tatest and most highly refined design. It
represents he culmination of over three years of development and on the air lesting, and sets
the standaro against wh ich all future AMTOR Implementations will be judged.

Not only does it incorporate the latest AMTOR spec ification, but t gives superlative performance
on normal RTTY, ASCII and CW (transmit only) . As well as some fairt): incredible real time
microprocessor software. the AMT-1 boasts a four pole active receive filter, a discriminator type
demodulator, a crystal controlled transmit tone generator, and a 16 r::EO frequency analyzer type
tUl:;'ling indicator, which is very easy to use.

Driven from a 12 volt supply, the AMT-1 connects to the speaker. microphone and PTT lines of
an HF transceiver and to the RS-232 serial interface of a personal computer or ASCII terminal.
'All mode control is via ESCAPE and CONTROL codes from the keyboard (or computer
program) .

It used to be that C.W. was the uttimate mode for "getting through" waen QRM and fading were
at their worst. That's no longer true - AMTOR will get through with perfect error-free copy when
all other conventional transmission modes become useless.



Tom Bo\\'man W/dR f Y
4 1ud y Dr;\'e, RD #1
AnnVille PA 17001

,

A Two-Tone Squelch to
Solve Your Scanner Woes

Selective listening is the key to success.
This squelch will help you cut the chatter.

used 5&7 decoders to detect
four seq ue nt ia l tones I
wanted to build a squelc h
for the two tones of my lo
cal f ire department . So. out
came the protoboard and
mv well-stocked junk box

Redesigning the Squelch

Since I was interested In

decoding on ly two tones, I
set out to sim plify W5 lCT's
c ircu it. I used Ram sey Elec
tro nics TO·' tone-decoder
kit s fo r each tone Their PC
boards are easv to assemble.
reliable, and cheap. Check
the ad s in the back of any
73 -1 believe Rarn sev has
adverti sed in every 7J since
they opened their doors for
business, (Kind of rem inds
me o f the antenna company
" In QS T since '53 without
missing an issue" OK, old 
timer- name that company.)
Back to decoder kits.

The Ram sey TD-l k it sell s
for $S<.15 and comes com 
plete w ith an on -board
S-volt zener. Since I needed
5 vo lts for the cont rol logic
and the TO-' decoders, I
built a regulated supply us
ing a 7805 and elim inated
the zener diode and series
resistor, 01 and R3, that
came w it h the Remsev k it s
The TO-l board s are mount -

the rig is an lcom 2-AT" that
f illed the scanner's speaker.

I' m not an engineer and I
wasn't about to re-invent thp
wheel or the tone sq uelc h.
In stead, I searched through
back issues of Q ST, Ham Ra
dio, and 73 looking for an
easv-to-build tw o-tone se
quentia l squelc h The clos
est circuit I could f ind ap
peared in the October, 1974,
issue o f 73 wr itten by Earl
Dunn W5lCT. H is squelc h

it is for you to hear the loca
t ion of that fire or ambu
lance cal l if you 're a volun
teer f ireman or paramedic.
Or te ll her tha t you 're wa it
ing for a ca ll on the local
amateur repeater. You 'll
probably agree with me that
you need more than an ex
planation. I figured I needed
a quick and dirty sequent ial
tone squelch to silence the
" 10-21 or furnish a num ber"
and " Q TH is Pine G rove and

Fig 1. Schematic.
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Co ahead-try to expl ain
to your wi fe how importan t

w
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l

If you 're like ~e and listen
to a scanrnng rnorntor

much of the time that you 're
at home, then you probably
have the same pro bl em I've
had : The m o nitor either
drownsout the wife and kids
or the family retaliates, turn 
ing up the TV and winning
the battle of Television vs.
Scanner.
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Im ide \ ' i(>\\ 0 ; the rcoe ~qtJelch The 10-1 decoder kif'. are
mounted \ ertical/y.

$1 1.90
.33
.79
.79
.59
.19
.10
.10
.19
.79
.79

4.49

$21 .05

$3.99
1.09
1.59
1.59
1.78

$10.04

10 fn-uucncv and the inpu t
leve l is adjusted . plan '
switc h Sl In the ope n or de
('0<1(' posmon A udio from
yo ur vr- anner wilt bt' he<HCI
o nly .itter tho r orroc t tom-,
art' deroded in tht' right w 
quenrv I he- 2'> ..e conds o f
audio irom you r vca nner
ca n hi, aciju ..ted by c h.m ging
the va lue of the l()ntl-u~ c,r 
pacitor hetwt'i'n pin s 10 ,1I1d
11 o f 1( 4

with the help of thi..
..quek h you. 100, rniqht end
the ba ttle wnh your televi
.. ron and ht,,u tho..e lone 
('nco di' d ca ll s , .

Parts List

2 Tone decoders, Ramsey Electronics, ro-t
3 Diodes, 1N914(27&1122)
1Transislor, 2N2222 (276·2009)
2 LEOs (276-026)
1Potenliomeler, 500 Ohms (271 ·226)
2 Resistors, 560 Ohms
1Resistor, 750 Ohms
1 Resislor, 1500Ohms
2 Resislors, 33k
1 Capacitor, 220 uF (272·956)
1 Capaci tor, 1()()() uF (272·958)
1 Relay, RU (273-213)

Optional Power Supply

1Transformer, 12volts. 1.2 Amps (213·1505)
1 Diode br idge, 1.4 Amps at 50 piv {276-115)
1 Voltage regu lator, 7605 (276-1770)
1 Capacitor, 1()()() uF, 35 WV de (272-1019)
2 Capacitors, .22 uF, 50 WV dc (272-1070)

All numbers are from the 1982 Radio Shack Catalog No. 354.
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Overstt view of the completed tone sauelcb. 1he <,Quelch fi t<,
msily on top of the Kanner.

cu red wit h an ec voltmeter
at pomt C on the decoder
board"

Ke-e -p Ihe decoder audio
lIlpLlI ,1\ low ,1\ po.... rhlr- 10
narrow the bandwidth of Ihi'
decoders. Al so. with vequr-n 
hal lone, ,IS closelv cpacod
,I.. t hose- in Illy vq uelrh. the
center trequencv of each
decoder can hi' .. Iighll y off 
"pt m opposuo th reenons if
dt'codpr-fal"ing is ,J prob
lem, In all ~d<,t>.., u se the min 
im um amo unt o f audio .1 1

point C that permit s reliable
deco der operation

Afte-r tht' decodervare sot

INS A through I marke-d on
the sc bemanc «,fer 10 pomt v
on the Ram ..ev TD-1 de
coder hoard, Rel ay Rll
r a me- fro m m y junk box It's
m arked ~hO Ohms ,II 12
vo lt .. and IS d good , I<lrt ing
pom t for ..ubvnt unon I built
iI .. imple flOWN vupplv using
a 12'volt rlrx- k -k i t tren v
form er A l-Amp bridge rr-c
nfu-r fol lowed hy a 7Htl'i n -g
ul ato r provide, Ihe 12 vo lts
and '> volts ..ho wn o n the
cchernanr Bo th Sides of the
de line are protec ted wit h a n
f lmenro iu ,,~>d plug

l hc de-roder-, ar t' adj us t 
r-d Wit h thr- tone squelchv
Input d i..connec ted from the
scanner A f req uencv cou nt
e-r IS at tached 10 pOUlI 1 o n
t he dp( od er hCl<1rd1lw 20k
pot i<, adjusted unl il the
('OUnIN read.. the f rcquencv
you wil nl 10 decodt> I{p

membf'r, lel mu..t bt> Sf't for
the firsl tont> and IC2 spl for
Ihe , pco nd tone in Ihe
2·to ne ,>('q lH' nn '

f o o pt'ra tp Ihe sq ue lc h. 1
pluggt-d Ihe du(1I0 inp ut o f
Ihe tollt> squelc h into Ihe ex 
Iprn al OUlpul o f my ,canne r
through a Illilling p lug An
/{ -Dhlll .. pedkpr wa s co n
ne ct(>(J 10 Ih~> oUl put of Ihe
lone df'code r I U\ed Iht' Idle
tone from a loedl 1 '>2-N\Hz
m o bl lt>-telC'phone c ha n ne l
10 sel the decoder Ipve ls,
Wilh Iht> lone pres('IlI , I set
Ihe dt'f oder level IXll for
about 100 mi ll ivolts me a ·

I'd verticallv o n t he m ai n
hoa rd The photo of my tone
vour-lr h .. how.. the 10-1
board- IW\I to the l,lOPl s
m,Hklllg the d pco d pr frp
quenric -, l he control lo gic,
n-lav, and power supplv a re
on the board behind the de~

coders I used the copper
pMI" on the boa rd {Radio
SIMe k 27h-l'ih) to wm- Ihf'
c-ontrol and powcr-s uppl v
ci rcuits

Logic and LEDS

l- o r my vquekh 10 0 1Jt>n, a
'i/{S-Hz lo ne m uvt first be re
r eivod, follow e d bv a
hSl -Hz tone . l o oki ng a t t he
vc hernatn , lel I" turn-d to
SliS Hz when that tone I .. re
(i'IVP<1. the o utput o i t he d e 
coder goP" low, I( J "t,uts
t iming cl "ix-sp(o lld window
e nd If ()1 goes off , During
thl" si,-spc o nd period. a
hS2-Hz lone musl hi' re
cP lved ,lOd df'codt'd bv IC2
1.1 0 2 lI j.{h ts wlwn tht' ..pc 
o nd torH' i" dp(' odt'd U,D2
SldVS lit for aboul 2S ..pc
a nd... During Ihl" l imt' (s(>1
by the lO(IO-1..J~ cap bt'h\'f'en
pi n.. 10 iHld 11 o i 1( 4). t he
2N2222 is lu rnt'd o n a nd re
lay RL1 pu lls rn, co nllt'c t ing
an extprna l sfwakpr 10 Ihe
outpul of my scan nt'r

Bui ldinJt and OperatinJt
the Squelch

Buildlllg Ihe lone sq up lch
I'm't a ll that d ifficult a nd
la yo ut isn ·t critICal , The let -



S. Dick Uhrmac~ /(DV/(H
211 48th Stll.'et
Rapid City SO 57701

Electronic Mail Comes of Age
These mailboxes may be thousands of miles away,

but they're instantly accessible.

H as you r mailbox had age to the 05-3100 and
a little dust in the bot- which can be accessed e i

tom of it recently? Have ther loca lly or by remote
you r friends forgotten how users. It has a 32,768-byte
to write? Are you tired of all capacity (approximately 450
of the junk mail you've been lines of message storage or
rece iving! Well. maybe It'S retrieval). which has shown
just because you haven't to be more than adequate
been chec king the right storage.
mail box! Control of the MSO can

This a rticle is designed to be accomplished by the 10
acquaint you with the new calor remote user simply by
Message Storage Operation, typing a series of commands
mo re affect ionately known recognizable by the MSO.
as the MSO or El ectron ic Files (messages) can be writ
Mailbox, and to give you ten to. read from, or deleted
some hints on proper ways from the system by use of
to exploit the systems. these commands, and a
where to find them, and a bit "He lp" command is provid
about on-frequency e thics I ed to assist in using t he svs
hope to present the most im- tern . At this point, I would
portent facts about the like to mention that the svs
MSO. but since it is a wide- tem is fully automatic. writ
ranging subject. I'm sure ten with "fa il-safe" features
that J will miss something in mind. and cannot be
and take this opportun ity to ha rmed in any way by e ither
invite you not only to experi- the loca l or remote use r. Ev
ment with the va rious MSOs eryone is a novice when he
to answer your questions, first uses any sophisticated
but also to correspond with system; the MSO is not only
me at the above address forgiving, but also will te ll
should you feel it necessa ry. you qu ick ly if you make any

The Me ssage Sto rage mistakes .
Operation is an adj unct to First and foremos t con
the ever-popular Hal 05- cerning the use of the MSOs
3100 Automatic Send-Re- is a basic understanding of
ceive Termi nal, manutac- our frequency usage. No
tured by the Hal Com mun i- fre q uency is rese rved, set
cat ions Corporatio n, Ur- aside , allocated, or other
bane. Illi no is. Fo r tho se of wise designa ted for only
you who presently own a MSO usage! It is important
05-3100 without the MSO. it to observe some very basic
can be added to you r unit rules and precaut ions be
with a min imum of trouble fore you act iva te one of the
and expense. The MSO is a MSO s in o rder to preve nt
completely solid-state de- Q RM to other users of the
vice which adds mass stor- frequency, whether they be
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other MSO users or an
already-established QSO
on or near the freq uency.
Just as with any other fre
quency or mode you use,
please listen on the fre
quency before you activate
one of the systems. Propa
gation cond it ions va ry fro m
hour to hour. and it is im
portant to listen for a few
minutes on the frequency
to keep from stepping on
someone e lse who may be
in QSO or using one of the
MSOs. Your cooperation in
this one area alone will do
more for smooth operation
of the MSOs than all of the
other areas combined!

Just where do you find
these mysterious e lectronic
MSOsl Both 20 and 40 me
ters have well-established
MSO operat ions. The fre
quencies of 1 4,08 5,625
Hertz and 7,096,375 Hertz
a re popu lar with many sta
tions, and other smaller op
erations are appearing daily .
I'm told that there is at least
one MSO operating on 80
meters (in the western part
of the United States), al
though I'm unaware of its
frequency. Those who main
tain MSO systems on the
various bands almost with
out exception use some
form of crystal control for
their transmitters/receivers .
Consequently, you can
count on these MSOs ap
pea ring at the same spot on
you r d ial in d a y-to-da y
operations.

This brings up our next

most important subject rela
tive to good frequen cy
usage. It is very important
that the tones emanating
from your equipment match
as closely as possible the
tones output from the MSO .
In this rega rd, t radit ion
states that it is the mark fre
quency with whic h we mea
sure RTTY frequencies . For
instance, in order to success
fully act ivate and use the
MSO systems ma intained on
20 meters, your mark tone
(which is 2125 Hertz lower
than your operating or carri
er frequency) must land on
14,085,625 Hertz . Your digi
tal readout may read 14,087.7
or some other readi ng, but it
is the mark tone frequency
that is important to match
with the MSO. Off-frequen
cy operation causes many
d ifficu lt ies, some of whic h
are: unsuccessful activation
and de-activation of the
MSO. QRM from "fishing
expeditions" trying to find
the frequency. unsuccessfu l
.W Rl TE , ,READ, and DE
LETE commands, and a gen
era l lack of smooth opera
tion of the MSO. Modern de
modulators have sharp
front-end filters and , as
such, requ ire a very dose
match to successfully de
modulate RTTY signals!

Now that we are sure that
the frequency is clear and
that we have our transmit
ting/rece iving equ ipment on
the correct frequency, let's
talk a bit about some "go ld
en rules" for MSO usage:



by adding a number or let
ter, e.g...WRITE KOVKH2
DE K4KOZ (CR/l F).

Since file names are very
d istinctive. it is add itional ly
important to send the exact
informat ion to the MSO
when using the .READ or
.D El ETE commands, even if
it is misspelled in the direc
tory. Without the co rrect
file name, the system will re
tu rn the " fi le not found"
statement.

In conclusion. the MSOs
are providing a very satisfac
tory serv ice on RTTY, CW,
and ASCII, both on the HF
and the VHF bands. M SO
owners derive a lot o f per
sonal pleasure in prov iding
these mailbox services and,
speaking for myse lf, I en
courage al l those who have
need for this service to use
my MSO at their leisure. I
mainta in it on 14,085,625
Hertz during the dayl ight
hours and my access code is
MSOVK H (no spaces be
tween lette rs), Hope to see
you on RTTY soon! .

R.D.2 ROUTE 21 HILLSDALE. NY 1252'
51'·325·3'11 .... 71
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.FILEH El P co m m and to
help in constructing files
and passwords. Please note
that there is a mandatory
space c haracte r between
the .W RITE comma nd and
t he fi le nam e and mandato
ry carriage return/l ine feed
immediately after the file
name. (A carriage return/line
feed after each command to
the MSO is highly recom
mended')

The f ile name can be any
combinat ion of letters and
numbers that the receiving
station wi ll recognize. Typi
cally, the file name is some
thing like this : .W RIT E
KOVKH DE K4KOZ [CR/l F}
Thi s immediately t e ll s
K0VKH t hat he has a mes
sage wa iti ng for him in the
MSO and that it is f rom
K4KOZ. The MSO will not
accept duplicate fi le names,
so if it is necessary to
.WRITE a second message
to the same station (while
the fi rs t one is st il l on file in
the MSOl. t hen ma ke the
second fi le name distinct ive

.--.._ ~- <: . .~

to get the message across. In
all cases, l imit your message
to Jess than ten minutes in
length. in order ·to comply
with FCC identification re
qurrements.

5) Plea se ut ilize t he .DE
LETE command to remove
messages d irected to you
from the MSO after you
have .READ them.

6) Please use the .SD IR
(sho rt-fo rm directory) in lieu
of the D IR Clang-fo rm direc
tory) unless you need the in
formation in the long-form
directory .

7) Be sure to use the ,EXIT
command to deactivate the
M SO when you are through.
Failure to shut down one
MSO means that it may re
spond to commands d irect
ed to another MSO on the
frequency. This does cause
a bit of confusion!

As stated earlier. the MSO
system do es c o nt a in a
,HElP command to refresh
your memory on the various
commands available and a
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The DX EDGE: The Hottest DX Aid Since Sunspots

1) Anonymi ty is great, but
the FCC requires that you
properly ident ify your sta
tion ! So. please properly
ident i fy your station when
you are ut il izi ng the M SOs.

2) Always sta rt your trans
missions to the MSOs with a
short " mark hold" of 2 to 3
seconds, followed by at
least one carriage return/l ine
feed (CR/lF). This stabil izes
both your equipment and
that of the MSO.

3) Each command to the
M SO must be preceded by a
per iod, (.W RIT E..RE AD,
.DElETE, etc.) and the com
mand mu st be " left justif ied"
(pos itioned on the extreme
lef t margin ), Co m ma nds
sent to the M SO from other
than the left margin or with
out the per iod are ignored.
The only exceptions to this
are the Access Code and the
four Ns (NNNN), which may
be sent f rom any posit ion in
the pr int line.
4) limit your messages to
that information necessary



F',mUm Swan W9SIA
' .~9H Grove
Oak FOff'S1 IL 6tJ.j51

Octal Ingenuity
It's an old radio. You can't find

a replacement tube. Now what do you do?

•

O ne day my mot her-in
law handed me an o ld

Philco "a ntique radi o" and
said, " Franklin, you' re a
ham. How about fixing my
radio ! " I took one look at
that o ld ac/dc battery th ing
and was about to say I wa s
too busy, but then those
words, "yo u' re a ham."
shook me u p. If I did n't fix
it, ham radio would be de
famed and I would be o ne
degraded Extra-cla ss a ma
teur. If I d id fix it, both ham
rad io and I wo uld still be

h.ghlv esteemed, at least in
her mind .

"Sure, I'l l give it a try: ' I
sa id. And the fu n bega n.

Now this old thing was
typic al for its day. (Set' the
block d iagram in Fig 1.)
1here w ere no dou bt mil 
lions o f these se ts bu ilt, and
this parti cular one looked
well -built , mechanically.
Electr ical ly, too, it must
have been prett y good to
survive th is long.

Afte r plugging It 10 and

", ',
~ .

gett ing not a peep out of It,
I decided to US{' the usu a l
pla n of a ttac k for these
jobs. Check the tubes first.

This had to be done with
out the help of a tube test
e r. Time to think. If the set
is com pletely dead, a tu be
fault caus ing this wo uld
probab ly be catastroph ic.
Most common in this ca te
gory is an open filament;
then come short circuits
and open element s.

It' s a good th ing I kept
that o ld beat -u p RCA tube

manual. A check for which
pins to test with the ohm
mete r did n't take lo ng, and
neit her did finding the prob
lem. The 3Q5 audio power
a rn p hfr e r fil ament wa s
open. What luck! 1"11 just
wa lk righ t down to my near
by radio store and get a new
one.

What , no 3Q 51! And st ill
no 3Q5 three days later,
With a telephone bill to
ra ise my wife 's ire . Say, this
thing is an ant ique radio .
Oh. I found a place where I

Photo A.
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Photo B.
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S6 Ohms. Pow er is P = EI =
2,8x005= 0 1-t Walt s, So
use some value near 5b
Ohms having a power o f at
least 1;.l Watt t o start with.

Resistor R3 in Fig. 4 is ca l
cu la ted to guara ntee at
least 250 u A in Q1 by as
sum mg that this amount o f
cu rren t wil l be throu gh it
when the Q 2 normal V BI o f
Ob5 V is present. R = Ell =
0.05/250 uA = 2.7k. Pow er in
thi s re-sistor is insignificant 
lv low .

Install the So-Ohm and
2.7k-Qhm resistors on the
breadbo ard . Use resistor
subst itut ion boxes or junk
box resistors l or R1 and R-t ,
Initially, set Rt for i ts hi gh
est va lue (10 meg). Set R4 at
lk O hms initiallv . Ca pac i
tor C2 m ay have a start ing
value of 10 uF at 10 V o r
more. Try all o f the th ree
poss ible nea r co m m on pms
(2, 8, and 7) o f the 3Q5 soc k
et a nt' at a time for the c ir
cu it com mon

Chec k radio o pera t ion
for ou tpu t a t abou t 1/3 vel
urne-cont to l sett ing Also
check and record filament
voltage 01 1 p in 7 rela nve to
co m mo n, d c cu rre nt
throu gh Rot (via vo ltage
drop and O hm's Law), and

~ .~ CO~ . , ~ .... OC' pO.[.

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

,,.
'" '"

Fig. 2. Power supply.
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Fig. !. Block diawam.

between Q 1 and Q2. Resis
tor R-t IS the emitter swam p
ing resistor used l or temper
ature stab il ity . It is show n
en ti rely bypassed by C2,
but we wil l experiment with
the c irc uit to d etermine
how much we need o r w ant
bypassed . Capac itors C1
and C3 as w ell as the o u t
put transfo rm er are al
ready in the rad io. These
are used as is,

Let's beg in the design
and co nst ruction, First. use
CAUTION Use an iso lation
t ra nsform er as you always
shou ld when w orking o n
ac/dc eq uipment no t hav ing
it s ow n transformer.

M ake up an oc ta l p lug
w ith wi res out to a breed
board setup Th is can be
do ne n icely in this ca..e bp
cause we art.' work ing wit h
low frequencies and rpla 
nvetv low ga in. The octal
plug is inserted in to the 3Q5
socket and the bread board
set up near by,

Ini tia ll y , calcu late or de
termme com ponent va lues
by Ohm 's l aw and pest ex 
perience examples. The re
srstor replacem ent for the
3Q5 filament, tor exam ple,
is d e terrnmed by O hm 's
Law as R = til = 2.8/0,(1) =

'" " COo' 0'-'

I ~ ,/

" " ., '" 1
...n •,'..• • ,.
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6 1f" •,.
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power-ampl if ier stage (see
Fig. 3). The main features to
note here are associated
with the power supply o f
Fig 2. The gr id resistor is re
turned to com mo n through
the 1 RS fil ament. Th is
places the grid 1.4 V dc
above common. The 3QS
filamen ts art' above com
mon by fou r 1 -t-V f ila 
ments. Th is places the 3QS
cat hode potential at abou t
7 V de above com mo n. G rid
bias wa s abou t 1.4 - 7 =
- S b V.

Now w e should dec ide
on wha t type of t ransistor
ampli fier cucu tt to use.
Here is w here past expen
ence and a general know l
edge o f transistor ampl if ier
c irc u i ts camps in handy . f or
th is case w e ' ll use D arl ing
ton -connected, high-vol t 
age t ransistors such as the
2N5058 (Rad io Shack RS
2(X>R); see Fig -t , Th is c ircuit
p rov ides a high in put im 
peda nce as needed for the
first af amplt fter stage <m el
m ore than eno ugh gain an d
pow er ou tput capab i lity.
The choice o f transi stors
meets or exceeds t he volt
age and power need s.

Resistor Rl is the base
b ias resistor It will be deter
ruined by expenment et ion
and added as part of the
t ran sistor am pl i fier p lug-in
module. Resistor R2 is t he
ba se bias divider resistor,
w hich may be the 2.2-meg
re sistor already in the radio .
Resistor R3 is added to con
trol the division o f cu rren t

cou ld get a 3Q5 for $-tOO,
but min imum orders were
for $25 00

W hy sw ea t the sm all
stu ff? I' l l sim p ly tran ... is
tonz e the stage,

Now here beg ins m y
sto ry for fe llow hams. Not
being of the ma thernancal
type, but having a good
supply o f pa rts and test
equ ipment, I' l l use the t ried
and proven pract ical ap
proach.

First, we'H want 10 know
as much as needed abou t
the tube to be replaced .
The RCA tube manual gives
the essent ia ls: fila men t 2 8
Vat 0 05 A, max imum pla te
cu rren t 8.5 rnA , m aximum
power output 330 mW at
8.5% THO. O bv ious ly, we
are not w o rk109 with high
power o r high fidelity, so
the repl acement job looks
easy so far

Next, w e'll n",ed to deter
m ine what circuit charac 
teristics mu st be known Re
member, this is an ac/dc
batterv-tvpe rad io. Thi s
typt' had some st range cu
cuurv whir h was not welt
sta nda rd ized No schemat 
ic i.. avail able, so an hour or
so mu st be spe nt In trac ing
out what is requi red of the
ci rc uit.

The power supp ly CIrCUIt
as t raced o u t is shown in
FIg 2 Nonce how the fila 
ments of all but the 11 7Z3
rect ifier are sup plied from
the B + through su i tab le
dro pp ing resisto rs R'l and
R2. The 3Q5 cathode resis
tor (bBO Ohms) must be
viewed as both shunted by
the senes string o f fil am en ts
and as affecti ng the div i
sion o f B + curren t !lUP
pl it'd to the filament s. No
t ree the 30-uF capac i tor at
pm 7 of the 3Q5 to com
mon. If this is shorted, it
co u ld be the cause of open
filaments in the 3Q5. Now is
the time to check thi s. (I t
was O K in th is set .I

Further c i rc u i t chec ks
show thi s am plif ie r as a
st ra ig h t fo rwa rd pen tode
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Connect your TRS-80· , Ata ri", Apple",
or IBM-PC· to your radio for the ult imate
in two way digital communications
ICW/RnY/ ASCII).

CALL OR WRITE FOR DETAILS

(209) 667-2888

TOORlw.__.
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- T RS-tIO is a registeted Irademarl< 01 Tandy Corp . Alan is a regis leted
Irademarir. 01 Alari Computer Inc. A pple is a registered tlademarir. 01Ap
ple Computer Inc. IBM-PC is s registered trademarir. 01 International
Business Machine Corp.

Notice tha t the 2.2k-Qhm
res istor is bypassed wit h a
O.5-uF ca pac ito r, but con
nec t io n to pin 2 for the
common return effectively
places the 150-Qhm fila 
men t resistor in the ci rcuit
unbypassed. This hel ped to
ra ise input impeda nce as
well as to lower distort ion .
The inc reased input imped
a nce must have off set gain
reduction in this stage be
cause gai n was st ill more
tha n enough.

I he 220-pF capac itor was
added to eliminate high-fre
que ncy hiss.' The source of
th is ma y have bee n a poorly
filt ered signa l from the de
tector or a parasitic osc illa 
t ion in the transistor stage .

For the last two yea rs
now, my m o t her -in -law
hasn't had one bad thing to
say about ham radio. She
seems well sa tis fied as she
sits in her rocking chair li s
tening to those far-away
stat ions. •

Fig. 5. Final circui t. (Top
vie w o f octal p lug. )

clearer tones than she had
ever hea rd from this set.

The final circuit is shown
in Fig. 5. The original 680"
Ohm resistor was discon
nected inside the se t so that
pin 6 co uld be used as a tie
point o n the plug. The fin al
filament resistor va lue was
150 Ohms (not the calc ulat
ed va lue of 56 Ohms). This
a lso was wi red inside t he
se t alt hough it could have
been placed on the oc tal
plug. Fina l amplifier cu r
rent was a surprisingly low 2
mA. Both tr ansisto rs were
at only body tempera ture
or less

oo' IIOll

suff icient outpu t volume
with low d istort ion, and op
eration with neither transi s
tor more than slight ly warm
to the touch.

My final ci rcuit wa s easi 
ly cons truc ted on a n octa l
plug (see Photo A) and pro
vided what seemed to
M other more volume and

,
'", •
,• •"" ,.

..
"" ok" iI "' ",

!.
".,

t oo..
Fig. 4. Tra nsistorized at power amplifier.
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Fig. 3. At power amp l if ier.

feel the t ransistors for heat.
Caution: Remo ve voltage
just prior to touch ing the
transist ors, a s up to 100
vol t s ma y be pre sen t.
Change va lues of co mpo
nents in sma ll ste ps until
you obta in correct fi lament
voltage (56 V). less than
maximum current (8.5 rnA),
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BARTER 'N'BUY
73 ADVERTISING DEPARTMENT

Elm Street, Peterborough,
New Hampshire 03458.

Telephone: (603) 924·7138

_ Covers tOO to 185 MHz m1 kHz Sleps wlthlhumb·
whetl dial - Accuracy 1 pert per 10 million at all fre·
coences _ Internal fM ad,uslaDIe Irom 0 10 100 kHZ
at a 1 kHz rete _ Spurs and noise aaast 60 dB be·
low carner . Rf output adjustable Irom 5·500 mv at
50 ohms - ucerates on 12 VlIc@ 1/2 Amp · Avail·
able lor imme<hate delivery · $349 ,95 plus shippmg
• Add·on Accessories avai lable 10 extend Iteq
lange. add infiOl1e resciutcn. YOice and sub·audible
tones. AM, precision 120 ea cahbraled atlenualor
_ Call tor details · Dealers wanted worldwide

Buckmaster PUblishing
WMenall. M,,,e, al VA 231 11 ..~

ANNOUNCING 73 CLASSIFIEDS

VANGUARD LABS - ,,,
1....23 J.m11Ic11"'"~ Holn.. NY 11<&23

"'-= (212)"'2120

BARTER 'N' BUY

CUS10m Mailing Lists on Labels'
Amateur Radio Operator NAMES
C uSl om list s compol(ld to you' S P(lC I I'C ~ I,on s

• G..ograph'c by lIP a nd/or S la le
• ey t.eense rssu e o ' E.pltall o n Oaf"
• On Labels 0 1 Yo ur Cho,ce

To tal List : 4 35,000 Pric e : $25/ T houSll n d

Beginning ....;Ih the December iss ...... 73 wm accepl
cl.SS,t' e<I allvef1ls'ng , Ind,widu.1 and non-eomme.-c,.1
'.les-l~ per word; comme<e:,.' fli le-s_~ per word,

Pfepa'd by e:llec k Of money Of""' . A" s muSI pert.,n 10
.mII1...... ..010 PfOllUC lS Of "",'CM• • nO must D.- aul).
""ueo lY~r1Uetl, llOuDles~. 100 -..orOS .... . ,.

mum. Inc:h.ode lu ll name . nO .dOI"ss '" -0 . I.'~

_ optional. Copy muSI D.- reo::.."'O In ~lee 
bOrough by file 51h 01 tile second month Pfeo::eo,ng
<;Q¥eI' doIte. E....mple: Oecetnbe< .s s ..... -0 muSI be ,I'
0Uf h.nOS by October 5th. Ads r_well .11 <M-~Ione

....,11 be run in ll>e ne.t ,ssue. OI.eo::t '" ....1 '., .nO ,n-
qui._to:

MflCO Publishing
P.O. Boll 26
Marissa, Il 62257

r t ns book doesn't stop at the m
termeoete level however ; you 'lI fmd nan
dy hmts no matter how Jong you've been
licensed, and unlike other publications you
won 't need a PhD In engmeenng to
understand the matenet .

It's a money-saver too -you can make
your own Samp 12VDC power supply et
lf3 the cost , as shown m ttns handbook,
from parts you may have on hand .

In fact ,once you own and start using trus
Handbook yOu'll wonder why " somebody"
d idn 't publish II sooner! And the sooner
you send lor It. the sooner you'll be en
JOYing more aspects at Amateur
Radio . ... Send $9 .9 5 (plus $1.00 Ship'
pmg) d irectly 10;

n~ M~' H~il Ham
HadW Halld l>oo. " ....
~, ,..;tt~,, by tb I I11l2
Radia A""" t.~ r of lb
y...,..1Job H ..L /(9""1/ )
Bob A...d. Aio 0~'11 . /",.
tro"i~ mall u foc t u , i ,,/{
campa" y a m} i. ro'p""
tn} u.,rld·u·id. for hi•
•o~"d "yot."... "Ue","
pho"" alld ''i~uliu"

Bob '. II ~'" boo. fill,
tho Nap ,ha' of10"

",~." tho d'ff.""''''
b"~'~~11 . i/li,,1t tA~...
u·.. 'ch"''llh~ d....l lilfhu
a"d oa....lly ma.,"/{
eoll ' ''''U ,hal a'" lh•
...aJ JOY of "ma'~~'

~""

Now you're ready to get on the
air but you're not sure about how
to actually install that antenna ; or
how to solder a PL·259 connector;
or how to properly ground your
station; or identify unknown tran
sistor leads ; etc .

Here's the perfect companion
for exploring the more practica l
aspects of the world 's greatest
hobby.
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SOCIAL EVENTS
Listings in this column 1J/1J prrMded free 01

charge on IJ spac&-availabltt basis. The 10/'
lo wing inform8fir:m should be included in
IJlII3ry announcement sponsor, " ....n t. date.
time, place, city, Sta te, admission cha"F' (i l

tiny). fealUres, talk-in frequencies, and the

fl ame of whom to CQn(8Ct for fuflher in forma·
tion. Announcements must be roceived by 73
Magazine by tile l i rs ! 01 the month, ,wo
momh! prior to the month in wh ich the 8ven,
takes place. Mail/a Ed/ton'al Offices, 73 Mag
azine. P,ne St., Peterbo rough NH 03458.

SOUTH GR EENSB URG PA
NOV S

The Foot hills ARC wHI hold it s IHteenlh
annual haml est on Saturday, Novembe r 5.
1983, a t 51. Bruno's Church, seem
Greensburg PA, Tickets ere 52.00 Of 3 101
$5.00: indoor Ilea-market tabl es are $.5 .00.
Ref reshment s and tcoo will be availab le.
Talk·in o n 146.071.67 . For lurt her in fo rma ·
tion, advance t ickets, o r tables. cont act

WA3HOL. or write FARC. PO Box 236.
Greensburg PA 15601.

STONE MOUN TAIN GA
NOV 5-6

The Allord Memoria l Rad io Club , lnc.,
will host it s 11th annua l Hamvent lon On

November ~-5, 1983. at Stone Mountain
Park. Stone Mountain GA. Hours on Satu r
day are 9:00 am to ~:OO pm and On Sunday,
g:OO am to 3:00 pm. The adm ission lee o f
$3.00 includes a Salurday night cookout

'or the ent ire lamily and vari ety entetla ln·
ment. There will be FCC e.ams. seminars,
dealers, a gigantic Ilea market, and 'ree
parl< lng, Camping will be ava ilable In th e
pa,k . Ta lk ·in on 146.16/146.76. For 'ur·
ther dela ils , send an SASE to Lew Howard
W4LHH, 4132 Creek Stone Court, Stone
Mountain GA 30083, or phone ~404r292·

""
TAYLOR MI

NOVe

The RADAR seventh annual namtest,
I lea market, and swa p will be held on Sun

day, November 6, 1983, from 8:00 am to
3:00 pm. at Kennedy High S<;hooi , Ken·
nedy Drive, corne r o f Nor th llne, Taylor MI.
Admiss ion is S2.00. Tables are $1.00 per

loot (8·loot ta ble SI and reserved tables
must be paid l or In advance. O<!a lers ma y
set up at 7:00 pm on Saturday and 6:00 am
on Sunday. Send check or money order to

RADAR, lnc. , PO Box 386, Tay lor MI481 80.

Ta lk ·in on 147.931.33 and 1 46 . ~2. For more
Informal ion, phone Bea Johnson at (313)
561·3911.

WEST MONROE LA
NOV 12

The Twin Ci ty Ham Club wi ll hold a ham·
lest on Saturd ay, November 12, 1983, from

8:00 am t hrough ~:oo pm, at the West Mon·
roe Conven tion Center, West Monroe LA
There will be a variety 01dea lers as well as
pl enty 0' space l or swap tab les. Ta lk·ln on
.251.8~ and .~21.~2 , For l urther inlormation,
contact Benson Sco tt AE~V , 107 cootem
po. Wes t Monroe LA 71291.

Mr. PROSPECT IL
NOV 13

The Mt. Prospect Amateur Radio ClUb
and Trl-County Emergency will sponsor
RA-eoM '83 on Novemtler 13, 1983, begin
ning at 8:00 am, at Prospect High S<;hool,
801 W. Kens ington, Ml. Prospect IL see.
te-es will inc lude a large treccr eiecncn
tee Ilea·market area, commercial exhibi ts ,
and seminars. Talk·ln on 146.52. For more
Inlormation and I lea-market or commer
cial booth reservation terms , send an
SASE to RA.cOM, PO 8o~ 452, Mt. Pros
pectlL 60056.

NORTH HAVE N CT fj:.
NOV 13

The Soutncentrat Connect icut Am ateur
Radio Associat ion ~SCARAI will hol d Its
4th annua l electron ics show and flea mar·
ket on Sunday, Novem ber t3 , 1983 , lrom
9:00 am 10 3:00 pm, al lhe North Haven
Recreation Cen ter, linSley Street. North
Haven CT. Admission 'or all events all day
is $1,50: ch ild'en under t 2 accompanied
by an adu lt will be ad mitt ed free: tables
are $7.00 in advance and $10.00 at t he
door. Featu res will inciude t~e latest in

~am rad io , compute" and domest ic e lec·
trootcs and sonwa-e. The'e wli l be fr ee
technica l semina's. ARRL mtormanon
and prog rams, a bake sale, and a Chris t·
maslChanukah gift bazaar 'ealurin g non 
elec tron ic g ills. Tab les fo r m e g, f t bazaar
will be ava ilable only in ad.ance. Doors
open fo ' venders at 8:00 am. Food wil l be
available a ll day. For reservat ions, send a
check. payable to SCARA, to Ed Goldberg
WA tZZO, 433 Ell swor th Aven ue, Ne w
Haven CT 065 t 1, and include an SASE for
conf irmation and di rec tions. For fur ther
Inlormatlon, phone (2Il3)-773-OO46 Ihomel
or 1203)·8~2· 7876 I wo rk ) .

FORT WAYNE IN
NOV tJ

The Allen County Amateur Radio Tec h·
nica l Society lAC-ARTS) wil l hold it s 11th
Fort Wayne Hamlest on November 13,
1983, at the Allen County Memorial Col
Iseum, Fort Wayne IN , Tickets are $2.50 in
advance and $3.00 at the door: ch ild ren
under 12 will be adm itted free. Regula,
tables are $5.00, premium tables are
$20 ,00, and park ing is $1.00. The'e will be
lorums on OSCAR, fast- and slo w·sc an
TV, 10m FM , audio, computers, and traffic
handling. Talk-in on .88 and .52. For ad
vance t ickets (incl ude an SASE with your
'equest and send before the November
tst deadline) and more information, write
to Hamfest Chairman, AC·ARTS, Inc.. PO
Box 10342, Fort Wayne IN 4B8~1 .

SELLERSVILLE PA
NOV 13

The R. F. HIli Amateur Radio Club will
hold i ts annual WinterIest Amat eur Radio
Flea Market and b h ibit on Sunday, No
vember t3 , t983, at the Sell ersvi lle Nation
al Gua rd Arm ory, PA route 152, Sellersville
PA. Take Sellersville 0 ' Perkas ie exi ts
from PA route 309. The loc ation is approxi 
mately ha llway between Philadelphi a and
Ai lentown. Admission for buyers is $2,00.
Rates tor sellers lor Ind<><x space is $4.00
and for outsi de tailgat ing space, $3.00.
Ref,eshments wi l l be available on site and
there are many good places to eat nearby.
Flying hams should land at Pennr idlle Air·
port in Perkasie PA. Talk-In on 144,71/
14~.31 IAlmont PAl, 146.281146.88 ~Souder·

ton PAl, and 1 46.~2 slmp le~ (local area).
For add it iona l inl ormation , writ e PO Box
29, Colma r PA.

MASSILLON OH
NOV 13

TIle Massillon Amateur Radio Club will
p,esent the ARRL·approved Auct ion Fest
'83 on Sunday, November 13, 1963, at the
Massillon Knights of Columbus Hall , 988
Cherty Road NW, Massillon OH. Tickets
are $2.50 In advance and $3.00 at the door,
and children under 12 will be admi tted
Iree. Each a-rect table Is $5.00. TIle Ilea
market will begin at 7,00 am, o;!oors will
open at 8:00 am, and the auction will beg in
at 11:00 am. Food will be available and the

hall Is easily accessible 'or the handl·
capped. Talk.in on 147.781.18. f or advance
reservations and tickets, send an SASE to

Massillon ARC, 920 T'emont A.enua SW,
Massillon OH 44646.

ALPINE NJ
NOV 19

The Stateline Amateur Radi o Club 01
New York and New Jersey will hold RadiO-
sport '83 on Saturday, November 19, 1983,
at t tle Alpine Boy seect Campgrounds,

Alpine NJ Oust Off e~lt 2 oltha Palisades
Interstale Perkway). Children under 12 will
be admitted 'ree. The demonstrations,
technlCIII discussions, and dealer and
commercial dlspiays will be In a la,ge, In
door, well.. it , heated ' acil ity with ample
parlc.ing, Inc lud ing spaces lor tailgating
~weather permitting). A relreShment stand
will be a.allabla, as weu as an ang ineefing

table with special test equipment avail ·
sble for checking deviation, output, ewr,
etc. Talk~n on 146.2351.835 snd 146.52. For
lurther in'ormatlon andlw table Or booth
reservations, contact Abel David, Jr.
KX2F, 82 Lexington Avenue , Dumont NJ
07628, or pIl""e ~201r387-8129.

BILLERICA MA
NOV19

The Honeywell 1200 Radio Club and t he

Waltham Amateur Radio Assoc iation will
hoid the ir annual amateur rad io and elec·
tromcs auct ion on Saturday, November
19, 1983, begi nning at 10:00 am, at the
Honeywell Plant. 300 Concord Road , 8 il·

lerica MA (exi t 27 oil route 31. There wiH be
a snack bar, a bargai n parts store, and
I ree admission and pa,klng. Taik·ln on
147.72/.12 and 146.041.64 (club-sponsored
re peaters). For more Inl orm atl on, contact

Doug Purdy NlBUB. 3 Visco Road, Bur·
Iington MA 01803.

VERO BEACH FL
NOV 19

The Treasure Coast Hamfest will be
held On Novembe, 19. 1983. at the Veto
Beach Communi ty Cente,. Adm,ss,on IS
$2.50 in advance and $3.00 er Ihc door.
Features will include tailgal ing and a
OCWA luncheon. Tal k·in on 146 .1 31 .73,
t46.041 ,64, and 222.341.94. For more Inlo,·
mation. write PO Box 3088, Beach Station,
veso Beach FL 32960.

CLEARWATER FL
NOV 26-27

The Florida GUll Coast Amateu, RadiO
Counci l will sponsor the Flo rida State
ARRL Suncoast Convention on November
26- 27, t983, teem g:OO am to 4:00 pm ecm
days, a t the Sheraton Sand Key Resort,
Clearwater F L Regi strat ion is $3.00 in ad

vance (unt il November 18th) and $4.00 at
the door. Saturday will fea ture a OCWA

luncheon ~$7oo pe' ticket), the ARRL '0-
rum hosted by Frank Buller W4RH , and a
luau In the evening ~$1 ~.00 per ticket). Sun·

day wi ll feature a ladies' luncheon ~$7 .oo

pe, tlcketl. Activit ies will inc lude a f lea
market ($1 2.00 lor both days lor swap
tables), tec hnical talks, and demonst,a

ttone. Taik ·in on .371.97, .96/36, and In
Tampa, .161.76. For hotel rccrn ,eServa
t ions, wr ite Sheraton Sand Key Resort,
1160 GUll Boulevard, Clearwa ter FL 33515,

or cs il 1813)-595·1611 (ment ion tM Sun-
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cc.S1 Comoent ion). FOI actv"' ...... ticke ts 01

s ..al)-lal)le ' ........ liOO8, send an SASE
and cllKk 10 the Older of FGCAAC 10
Florida Gull eoes t Amateur Radio Coun
cil, eo. 157, Clearwa ter FL 33517. FOI'
mote Inlormelion, _ ite FGCAAC .1 the
&tIo¥e eddr....

OREENSSORO NC
NOV 26-21

The Guilford Amalau, Radio Club will
hold lis annuat HamlestlCompulerfeSl on
No..ember 26-21, 19l1J, beg inning al 9:00
am elIch day. at Ihe Na tio nal Guard Ar·
mo ry, Greene bcrc NC. Pre-regi ,trl tlon II
$3.50 Ind ,eglstratlon a' the ga te Is $5,00 ,
Tailgating Is allo wed with lhe pr ice 01 ad·
mission. An equlpmenl c llKk-out boolh
with lesl equipmenl ..nd a lechnlc lan wltl
be u.lla ble es a ' ree servlce 101" lhose

wishing to Cl*k uMd equipment prior 10
purchil,",. Food and I,ee parlclng will . Iso
be ....ile ble. Telk ~n on 10&.4 ,65I14525.nd
148.52 s imple>;. FOI' more informat ion atl(l

edYance tickets lCheCi<' to be~ par
1Itlk! to GARq. MIld en SASE to GAAC,
PO eo:<1OO1, GreerlSbofo He 214fJ1.

OAK PAAK M'
NOV"

The Oak PlIrI< High School Elecl,onIc .
Club will hold Its 14th a nnual S..ap- n.
Shop on Sunday, November 21, 19l1J,I,om
8:00 am 10 4:00 pm, lit the 0.10. Pa,k High
School . Oak Park ML The east and wel t
doors ..III open al 6 :00 am. Admission II
$2.00 and 6-1001 tables are $6.00. Rel,esh·
ment . will be av.ll.ble, FOI' more Informa·
lion , send an SASE 10 Herman Ga rdner,
oak Pari< High SChool. 13101 Oak Parle

Boul""ard. OlIk Parlc MI 48231, 01' phone

(31~966-261~

STONY IIROOK U NY

NOV"

The Radio Centr.t ARC will !lPOf\SOI' ilS
5ltl a nnual Ham.e.nlra l. 1963 edition.
This AA AL haml..t w,1I be I'MtId on Sun
dey. No..embel 21, 1983, lrom 9:Oll .m 10
3:00 PoTl, In lhe socl. 1 hell 01 Temple
lu i.h , 1404 Stony Brook Road, S tony
B,ook U NY. General .dmission is $3.00;
chlld,en under 12 .nd XY La will be lid·
milled Ir.... An 8·100' I.ble , pllce is $1.00
.nd Includes o ne fr....dmlssion. Doors
will open at 1:30 am lor dealers.nd sai lers
(ham- rala ted Items on l)1. There will be

lood, drinkS, and Ifee parl< ing ....a ilable.
Seminers willl&lltu.e s peaker. Art G.een
burg W2LH and Madeline G.eenburg

W2EEO on . ntennes .nd H. rry o.nllllis
W2HO on lhe lulure of nam radio. Telk ~n
on 14l1 .S6Otl 45.150 and 146.52. FOlmer·
...tions . nd edd,tional Information, con
teet Sool:ly Policastro K.A2E~. 80 7th
Str_, 8otlemi. NY 11116, f511lt-55-2551,
01' Bob Y. rmus K2AGZ, 3 H• .., Court,
llI ke Growe NY 1 11~ , (516}-9l!l1 ·21'D9 .

FAAJIlAULTMN
DEC S

The annual Hand i·Ha m Winter Hamlfllli
will be held on Saturday, December 3,
19&3, al Ihe Eaglel Ctub In Faribault MN.
Aeglltrltlon will beg in at 9 :00 am. The"~
will be a Handl·H.m equipment luctloo
and. d inner at noon . Talk·ln on .191.79.
For more Informalion, contacl Don FraJ\Z
WlFlT, 1114 Frank A..,.... Albeo1 Lea MN

,."".

HAM HELP
copy a nd 'elurn Ina OI'ig'lIIIl. 01" r",mburs..
your copying and """ling cost •.

H. W . Hall W840GM

412 Selfridgla om.
CoIorll'" SprIngs CO 8091.

I "-l a cop, 01 tna nua, '01' 1M

tMoath model OF·' Q.mult ,pl .

RobMSctII~ N18H

2302 2MI"" SI. Enl
Aov WA M 5oIO

I need the achematic lor a Dig i Scan 6
by Unlmat rlCI . This i, an k hllnnel
scanner.

D.n Culnn ItA4CJE

AI. S, Box '"
P.lath f L 32011

Wanled; ma,ntenance manuals tor the
Aida 103 and 103A HF Iransce i..ers. I ....ant
10 ccnventre 103 10 Inc lude t 5 melers.

Fl. Jcneph Vaughan KC2LJ
Fronlier Ad.

Churubullco NY 1N23

I ha Y(! been searc hing 101" lhe ....rvice
manual, schemal rc . and parts lis l 101" lhe
Ta lequipmenl S·5«A oscillo,cope. I will
gladl, pay copying cosn.

Raymond L. Wood WB4MCM
RI. 5. Box 93

Elizabelh Cit, NC 21909

I need lhe ",,'-Nllc and oper..hng
ma nua l lor the Healtl HX·11 CW , ra nsmil·
ter . I will pay 101" copying a nd maili ng
COi lS.

ellrl Walclew.kl KBl EH
141 Boo1h SI.

New Brilllin CT 06053

DoN anyone he.., a spare ,ange selec·
101" . ...Ich 101" Ina Healh MM·1 VOM? It Is
no IongaI a""lIa ble from Healh.

a..... Outtry
24"'41 Id .....

So dIIl#J ..... 01m

I need ma nuals and schematics 101" the
100 Iowing equ,pment: lhe eiee model 323
VTVM ..nd model 324 signal gener"IOl': lhe
Heath model IM·t6 VTV M: a nd Ina 0It
Mont 401-A oaeilloatape I also need 1I
spare PD'*<tI' lIan,IOI","", 101' the o."MonI
401-A. I am " ,n'ng 10 purchilee OI"ig'nal • .

I need modilicaHon InlOl" mahoo lor lhe
h e... FT·2 ~ B 01" F _sion). I am especial.
I, inleresled rn l,equency-synlhesis mod;"

flce llo n .

flichald """ro tr.A2QWH
201·D SprIngrnaadow Drt.re

Holbo""" NY 11141

I need help in tocallng lhe wiring dia
lJIema lor lhe HewlaU ·Packa«l model 150
OllCUIoecopa Ind model 15.2·11 dual-t,_
ampl iliel_

Cl'larilt' W-.
3e2S LodIIlI,.

Nonh un. Roell All Tt11'

JUST SLIG HTlY AHEAD

r O ORDER OR
Ol R INFO. CALL
(71 4) 630-4541

1275 N. GROVE ST.
ANAHEI M. CA 92806

Cable: NATCOLGLZ

Model 101160 M

USB·LSB CW·W CW·N
4 Memor ies 2OOW. PEP(160M·12M)
3 Way Auto-SCan 100 W. PEP (10M)
Includes New Bands Buill-in Power Supply
a -step Tuning Speed AC-l 20 VAG
IF Tun e ~ 1 KHZ DC·13.8 V ·Ground
Built-in Dual VFO External Ale & Relay
Narrow CW fil ler opt ional RTTY, FAX, ASCI I

NOTE: Plica , S~,hca!lons sutllecl 10 ch ange

w,lhou l no llCe and OIll'gallOrl

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

"AU-rHOB.
AU-rHOB.!" ./

I

V
The call for authors is out!

Wayne Green Books announces a De
cember 31. 1983 deadline for submit
ting manuscript proposals for the up
coming publication list. Ideas for book
length manuscripts about any micro
computer system or area of electronics
will be considered. In addition to pay
ment and royalties, we offer our distri
bution channels and the marketing
support your book deserves .

sen d proposals or requests for a copy
of our Writer' s GUide to:

Editor, Wayne Green Books
Peterborough, NH 03458.

Or cail loll·free 1·800-343-0728.

!
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ses.cc
seecc
secoo
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5\2,00
529!>O
se.so

. $o<~

Sf MICO"'OVCTOIlS

MRf 2'1>/50 " ' 0 s:lC,OO
~ll f .SoI " U S
Mll f... " 2,50

CeCo
Since 1922

~,

J.500Z.
.~... "

OCX250B__.
572B
an... ."......,
813 .
6"68
6300 ..

&883B ".." .. S6.75
1360.. S~,'5

1135.0. __ ..... •.•"m,50
8122,,, . S98,OO
8156 '-.... S10,9!i
88«__ ."S29,50
IlBT3 SlI5.00
IlBR.. "80,00
IlBII. . $o<!>O,OO
a90B S10,!>O

E ~ , JOH"'SO" Soc. ... 1.,.- '025OB a 4-000A tl IU S
A~ CO....f CTOAS

Pl 259 1(1"$0<,05
rl 2511 I(VS4.05
va '11>/116 \<)1 1JIO
uc 2551V 12,SO ....
va 27)1V 12,25 • •
~ l5lI f2 ,SO • •
~ m 11.15 ••
rypo ""'.. ' ' ';01'00 (lla A/VI

O4,TS

TOP BRAND Popu lar Rece,Ylrlg Tube Types
FACTORY BOXED 75180% OFF LIST

FREE LIST Avauabte
rncrooes tUllline of RF Power Transistors,

Minimum Orde r $25.
Allow S3.00 Minimum tor UPS Charges

Wri te or phone for free cata log
TUBES-BOUGHT. SOLD AND TRADED

Premium Prices
Paid

For EIMAC Tubes

COMMUN/CA TlONS, Inc.
2115 Avenue X

Brooklyn, NY 11235
Phone (212) 646-6300 -,,,

~ ~
~ ~

"'"C/
~O

4:. "Q i!
lJ
(l}1lJ
~ ..

4:. S"Il<
Jf/G l:"'0

"'''IS Jf QU 1\t~y
~.a, r O~( '1( /1'y
,:'es,~",;~,,,!V~Ji )o'
n .CIII"IoI. lJlj;)r,;/,f Ille-"'9 ag" e/),
re'1slJ'1lit; 10 ~'1~I"/ct

017'10 '11 117/'11
1e" . 17

"" '''---vs;

• General Communication
• Industry
• MarineVHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpecial
• Microprocessor

Call or Write ",. 39

JAN CRYSTALS
P,O. BOK 06017
FI. My... , Fl. JJ9OlI - 6DI1
All Phone. (813) 1136-2J97

•

• Effici pnt

• Full LPgal Power
,,-~ • Ughtwl' ight

• Goo d Band
Width

• 6·ft. Turning
Radiu s

MOLER A NTENNA CORP.
262 3 M orris Lan... Gira rd . O H 444 20

(2 16) 530-2059

Add,llon. , Dlek F..lu... :
.Two-way meuago SELCALL A " PERSONAL MSO" ,
• AUTD-MONl1or l raquer\Cy .Clivily to <l"~ ' . ,
. SA ~ E. LOAD, KILL & DIR plu, Olh.r 110 . . •

INTRODUCTORY SPECIAL
DISK VERStON, 11ll9,00
CASSETTE VERSION . "1ioo
CASSEnE. " ' e' upgrade to DISK ., " " '. $20,00
Gua'.nI.....·lnc lu<le Amal.ur CALLS(GN·POST PAID

ROVAl
40T Conkle R....d 150

Hampl"". QA 30228 T ............

New CMOS DTMF Chip Kit
Ieltones TRK-957 Kit makes it easie r and
less expen sive to breadboard a low-power.
central office qualit y OTMF detection system.
All you need is a power source from 5 to 12
VOC The sens itivi ty, wrde dynamic range,
norse Immunity. and low-power consumption
make the TRK-957 ideal for telephone
SWitc hing. computer. and remote control
applications The TRK-957 OTMF Kit is only
52475 To order call :

(800) 227-3800, e xt. 11 30.
In CA. (800) 792·0990. e x t . 1130.

"...E· ~~~~·
~ .... 224

RITY ywr TR$.8ll wilh CONTACT 110 MARK 11 1<:0' 19631

n.s--eo, MOO uav INTERFACE (included w,t~ .yslem)
Qi,e" keyboard 51ATION CONTROL an<! Con"""t. w,to
the n y TU 01 you. CI>O;ce
INo at he' equ'o"",nl nee<le<l lor CW op"'at lonl

C...." . l DI.k F••lu...:
• BAUDOT, ASCtl & MORSE . ,
. ew RX opoOO AUTOSYNC & uniq ue FIST-FIXER. ,
• TRI·SPLIT OC''''" {UHr oet" HIS waYI
. "Unlimil . d" STORED MOO. Oi....
. Au' omatic OVN.o.MIC BUFFER ALLOCATION , . ,
• Loy" HAROCOI'Y plu. O'he' Line-pri nting . . .
• AlITO·!O, W.!ElOATED lranomi...i"".
• On sero" ,n "OSCILLSCOPE" , CLOCK. COUNTERS
• Unlq"" EDITOR, CLOCKED-KEYING, NAM E.LJN E.
• AUTO·DIDDLE, Kill ROLLOVER. REPEATING KEYS ,
• FSSI CASSETTE 110 and many 01"", I".tu",. , .

N8BKR Introduces A ..•

S FT. 40M
ROTATABLE DIPOLE

CONTACT-80••• 0

I•

u.s
l ""'Il'

Who" . 0 BItltI'EII' llotno<lmoo OOIUOd 0 " "'U'"""l' _p, ,.

both P"'''''n nEI'lm8 odd 0 g~n"" high r"",u.nOl' boo»
OUIll""'UooJl, III th o bo«!nnlng or....,h ""'rulml..lon ond.
10" boo» o. th o Olld "T.lk",v.," ... thlng of tho p&Btl

IN'I'IU)OUClN(I Bp·4 '"Tho PlIO"' BEEPEII, Th. PlIO lO
__r,th .,... boopl"ll l Includ... dlllllOll.1'p~'

"",blo tImOr (u .. II ror 10 or tlmel'ul " om lnp ). on
• u"'moll e "Slumber J,(~" lOr long I>o.llOJ'y 111. IIlV 1>0.1

\01']1 "'"'lul",",-no, )nolu dod) • • nd pl'Otlrt.m"",blo vol ume

..,n<rolo! tho unl~u. ~ubl. 4·1>oop 'lrn""u' ...mln8 No
opoo. ...1U... 0 pl...,·"=Odu.....

Hooll ·up'•• on. p ..lth . Ither mod.1I1nlOrf.- '" -.1......1·
l.1 011 mod..n 8Mr, l.l4nuol ou ppllOd wl'" """ BEEPl!:l\
AY.ll&b" 'n th"", Vflf'Ol<lrul

'"A'" .emon. 01'0 oompl......,.Il ..... 00"-'• . lMIaU'Y '

otondol'd 4 'p1n oon""",,,,"
"'B' · •.",Ion. "" tho Mm. .. . bo.. bu' WIthout oonnoo

"',". Md your o..nl
" C" . ...lOruI .,." ",,,,,,'~_r<l modele rOT ou.lOm In ·

OIOlI&<1OruI , Porr"'" for "'_"".. or bull<1ln.ll n<TO

lOUrTlll

BllllPERS AU A
)'AXSe AN EXCLUSIVEI

Also available for the
fi rst time ever-
{Alphabetically arranged -Sold separately)

Geographical Index
by Stale. City and Street No, and Ca ll

Name Index
by Name and Ca ll

II' YOU HAvur~nARD OUll ......,

YOU'D 1lfen LIftZJlUIOI

Dealer I Club inquiries welcome
Send your order-«rlclosing check o r
money order jrl U.S, dollars 10:

Buckmaster Publishing
Whit ..hdll ....226

Min.·rdl . VA 23117 u.s.e.

Ordering InformatiOrl
• Di reclory- S14.95
• GeographiClI1 I n de~-S25.00

• Name I n de~-S2S.00

Add $3 ,00 Sh,pping to all o,ders

Bp·4 " Th. PlIO" BarER ~p.~ "Th~OM81nol"BEEPI':II

A· '1'11 Allunl.. . ,." OMOm"-'Od , ....... , A· ' 00
B, _ ......... OO·d.ylln-.l......""""nty , B· ' 011
C. j.OQ oM Ohl~"",, 1"'O,,,",d 'n UB, C· ees

01Uo "",'don" .dd 6% Woo tao

nf.&:S CB~ 'NC - '"

THE BARGAIN AT $14!~;, , ""

A no frills directory of over
435,000 U.S. Radio Amateurs.
8V2X11 , easy to read format.
Completely updated.

1983-1984

AMATEUR
RADIO

CALL
DIRECTORY
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SATELLITES
Physics Laboratory just all 1·95, between Balt imore and Washington. Ttle planned ceo
grams Include: how to IIet On the new OSCAR 10 satellite , tracking OSCAR 10
withlwi thoul a computer, a reporl on the W5LFl Space Stlull l11 operation, PACSAT, and.
mUCh, much more! Admission is free but advanced reservations are reQuired. For l urtner
Information and reservat ions, contact AMSAT, PO Box 27, WaShinllton DC 200« , or call
1301~5B9-6062.

Amateur Satel lite Reference Orbits

INITIAL ORBITAL TIMES FOR STS·9 OSCAR a RS-S RS-6 RS-7 RS-e
Date "" '0< '" '0< "" '" "" '" "" '" Date

Any gi_en orbit beGins as ttle spacecraft crosses the equator traveling west to east The •• •• • ••••••• • • • •• ••• • • • ••• • • ......... • • • • • ••• • • • •
fol lowing orbital operating times are based on an 11:30 AM EDT launCh on October 28th. I! ~fov

, 0059 '" a I 29 i ss 0113 '" 0153 '" 0018 '"
,

the launch is delayed for any reason, you must add the amount of the delay to Ihe t imes
a OU3 ". 012J m 0 0 5 8 ". 0143 rs a 0015 i as a
a 0108 '"' 0U8 rss 0843 '" 0134 rs i 0812 '"

,
stated here to obtain new orbita l track timing for an operat ing pass. Also. what we a'e list. • OU2 '" 0U] m 0027 '" 012 4 '" 0 0 0 9 DO •
inll here are only the "of!icia l operating periods" scheduled as of September 3rd. Dr. Ga" i.

, 01H ,.. 0107 '" 0012 '" 0114 '" 0006 DO ,
ott says he will attempt to provide other "unofficial" operating periods as well. but these will

s 0121 i as 0U2 ". 0155 m 0105 '" 0083 ". •t 0125 no 00,7 '" 01U m 0055 t sa 0 0 81 ,.. ,
have IiUle advance notificat ion. Whenever possible. advance notice of these ext ra operat. a 0129 '" 8051 '" 0124 "" 8045 '" 0158 m e
ing times will be made available over W1AW. in bul let ins issued by NASA·afti li ated radio • 01H r i a 0046 ". 0109 i sa 00]6 ". 0155 i r a •
clubs (such as W5RRR in Houston). and on the da iiy updates of the w estnnk Radio Network ie 0138 m 00H ". 0054 ". 00 26 i ss 0 1 5 2 m re

i i 0142 U. 80]5 '" 8038 '" 00 16 '" 014 9 m U
Holiywood newsline: (213}465-5550. All North American passes are listed in iocal time, i a 00U •• 00la '" 0023 '" 0007 ,,, 014 6 ". i a
whlie lhose for foreign contacts with the spacecraft a,e in lITC. All t imes are approximate " 0008 s i 00 25 '" 0 001 ". 0156 '" 0 14 3 m "for the start of a given pass, You may calculate tM specific time over your aTH by adding " 00 12 aa 0019 '" 0151 .ias 0147 rea 014 1 '" "i s 0017 " 0014 '" 8115 ,.. 01n ... 0138 m rs
lhe forward speed of l he space vehicle. which is 17,000 miles per hoor._ TIlf/f1HS tc Roy Neal " 0021 .. 0009 '" 0120 i er 0 1 27 ,.. 0 11 5 no rs
K6DU£ and Ihe Wesllink Report, " 0025 " 0803 ". 0 104 m 0118 m 0132 no i r

ie 0030 ss 0158 i aa 08 49 m 0UB no 01 29 m i a
Orbit _ 08fe Ground Track AOS Time i s 00)4 ae 0152 i es 0034 '" 0058 m 0126 i se i s

ae 0038 " 0147 i aa 0818 r-a 00 49 '" 012 4 i ei "as 10130 Spohne. Denver, Da llas, Housl on, "'W 2000 COT n 8043 rae 8142 ,.. 0003 "" 0039 m 0 1 21 '"' ai
Orleans, S. America aa 0947 ,n 0136 ... 0 146 '" 0029 '" 0118 '" aa

" '.30 N. Californ ia. down PaCific coast E " 1930 PDT " 0051 '" 0131 i as 01J1 rss 0020 ". 0115 i ea aa

" 0056 '" 0125 ... 0 ll S '" 8 018 m 0112 ... "San Francisco and LA, Mexico " 0100 ,.. 0120 ... 0100 ... 000 0 m 0189 '" "
" 10131 W. Australi a. S. America , Europe 1430 UTC as 0104 '" 811 S ... 00 44 ,.. 81 5 0 aa i 0187 ,.. "NOTE: Standard Time begins this date " 0189 '" 0109 ". 0029 i es 0140 aee 0184 '" "aa 0113 i aa 0 le 4 '" 00H '" 0131 '" 0101 '" ae
ea 1111 S. Amer ica, USSR, In(jia, Austra lia 1330 UTC " 0117 ". 0059 r se 0157 '" 0121 rae 0~58 .., "" 11/1 Iran, SCandinavia. USSR 1555 UTC ae 0122 no 005] ". 0142 aea 0111 '" 00S5 i as ae
n ,," NW Africa. E. Europe, Poland. China 0850 UTC '", , 0126 'U 0048 i sa 0126 ,.. OU2 '" 0852 i aa ,, 0110 '" 004] rsa 0111 ". 0052 '" 0 0 58 '" ,
zs 1112 N tip of S. America, Caribbean, N 1250VTC a 0115 '" 0037 '" 0055 aar 0042 '" 0 047 i ei ,

Europe. USSR, India • 0139 '" ~032 '" 0 ~ 40 '" 0933 ". 0044 i sa •
eo 1112 Caribbean. all E. Coast stales, New· 0815 EST

s 0090 " 002 7 i s i 002 4 '" 0023 '" 0041 '"
,

• 8094 sr 0021 i s i 00~9 ,.. ~013 '" 00lS ,.. s
foundland, UK, ceotrer Europe , 0099 sa 0816 i s i 0152 aaa 80 04 t si 0035 '"

,
a 8013 " 0011 '" 0117 zaa 0153 zaa 8033 '" e

AMSAT SYMPOSIUM • 0017 .. 0 0 0 5 i aa 0122 m 0 144 ai s 8030 i ss •i a 8822 ss 0088 '" 0U6 ns 01 34 no 8027 '" ie
AMSAT wil l ho ld an Amateu, Radio Satei lite Symposium in conjuncl lon with ilS an- U 8026 ss 0154 aaa 0851 '" 0 12 4 m 0024 rsa i i

rz 0831 " 0149 '" 0035 '" 0 11 5 '" 8021 '" i a
nual meet ing on Saturday. November 12, t983, at the Johns Hopkins Univers ity Applied n 0835 " 0144 '" 002 0 aea 0185 ars 0018 ". "

HARDCOPY

NEW EGBERT II
RTTY··CW

for
THE APPLE COMPUTER

SOFTWARE
ONLY

NO TU REQUIRED
Many Standard and UNIQUE FEATUR ES

(ALL ON ONE DISK)
any MARK and SPACE frequency

500 Hz to 3000 Hz

CAN BE USED W1TH TTY FOR THE DEAF
Requirements Apple II 48K, 3.3
TRANSMIT OR RECEIVE

ALSO ACCEPTS TIL INPUT TO GAME I/O
CW VERSION AVAILABLE

PRICES' RTTY , , , , 539.95
Back-Ups each ",. ". 5 7.50
C W " , 539.95
RTTY With CW . . . . 559.95

"Stuppinq $ 2.50

WRI TE FOR DETAILS OR ORDER FROM

C
.H. NAIL COMPAN~

275 Lodqevrew Drive
Oroville, Ca 95965 ... 244

(916) 589-2043

' Forerqn Sh lppong = 5600
ICal1f ReSidents add 6"0 tax i6065 Miu ion Gorge F4d ._66

SIn o;ego , CA 92120

Ampersand
elec l <oni c8 ...7~

GEMINI 10 ••• ••••• 1325

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

with all IC s and programmed EPROMs
persona lized for each purch aser. Re
quires on ly single 8·1 0 volt 'Iz amp po wer.
1 year guarantee of narowarezsott 
ware/AX .25 standard RS232 seria l ASCII
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment lor FSK.

Custom Systems Custom Programming

BILL ASHBY
_AND SON"'"

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

Put your personal computer to work print ing
the log, ca t s, or AnY.. .The Geminl1 0 by
Star Micronics ts a versat ile dot-matrix printer
that we feel is the best buy lor the money.
Parallel interface and both frict ion and tractor
feed are included at this low price.

TO ORDER: Mail order o nly, check o r mo ney order.
Add 6% sales tax on California orders. Allow 2 weeks
for persona l checks to c lear. Price inc ludes UPS
shipping in contine ntal US. Prices subject to change
without notice. Ci rcle reader service number fo r print
sample.

AfFORDABLE

PAC/N ET board only $80.00
Assemb ledITested. NoiCs.90daywarranty
Package of all IC s except 2-2716
EPROMs $80.00

t
\I;IIJ' .I:C~ ,-7:",
ASCII- USAI~AX~.2~5
HOLC CONVERTER

USAlAX.25 is the AMRAD approved dig ital
format STANDARD used on amateur pack
et radio networks.
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DR. DIGITAL

FbO<·M.
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fig. I . How • ... Wtlength I. mHlured.
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C" S S '"' """"" "o ) OZeo, '"llftCIi. ,~ C..~ $,..
~"~, '"' , (Z ),.., ,.. ~.. 0( 4 /

Il/IJ:: ~, , - D I Z )

""' '"PfOfI'. m li,llng T.

!\all-cycle. I. that lhe counting lOOP ljIItI
more compIeI .nd tU.. more clocl<
<;y<;1es to execut.. II the loop tak" •
longer a mounl of lime to e.ecul . , I.e
ClU\lllCy rnolullon Is lotI. Still, th iS la
probably the beat method ...hen high
speed la needed and etc•• reaolutlQfl is
not. Certa inly th is melhod ..ould be use
lui 101' decoding ...;de-thllt RTTY, or ......
the tOfOlS.-led 101' SSTV If you are only
t..ting 101'. limited number 0/ ",.y~a.

The program In listing 1 has some IImlt.
tions..~pI ItS greal..1 one is that it
lISIS a n &-bil r"'llls l", to ItOI'. the count.
Because of thil . lQW frequencies cause It
to loop a.ound to lefO and eteet again.
One posa lbl. sol ut ion. a t the cos t o f 2
clocl< c ycl.. per iterahon, wou ld be to.dd
a 8EO OUT i.,.tn,lCtion a n.. tile INY. This
..Iy, If a , tt 01zeroi. r~umed from the
subrout, you know 10 iQnore It. 01

course. one can male...... 01 the count..
R ...raPllround·· to ..-...... low fre
queo<:les .

The mosl accurate WRy 01 measuring
I,equenele. on a mreeocompute- is 10 ac
tually count lhe c ycles '01' 1 second. The
.esult woukl lle d irect ly In Heo1l , a nd rlSo
lutiOl'l "fIl'OU1d be 10 1 l-1erU. II a computlll'
has an inllll'fUPI II....... . it ea.n be used to
__ thai the count program runt lor
one second and t!>en . Iops. Unforl_te
Iy."...., to the ...a y the Apple ' . sy1em ROM
I. configured, !I makl! it ...ry dill ic u ll to
deal with inte rrupts.

The way a ,ound thia problem II to ha...
run th rough the prOOra m that counts
l:ydes ali ,ed I'MIf'flb\II' 01 tlmn, Il l........
li. 1tl\a.t lhe c:ycle-c:ounhng POl'tion 0/ lhe
progri.m ta• • • • lCIly lhe ...... amount of
time to . xecut. each time it runs. Th'a Is
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oorrout.. uses • e502 microprocessof .
the programa here.-i ll be wnllen lor that
mi(:.OPi'ocesSOl'. The . 100f11 Nns. no.
_ , will be the " IN! IOf any mi<:'opro
~.

Perha pa the .lmpleSI way to measure
Ireq uency I. to have Ihe computer counl
lrom one atat. c ha nljll <If tile cassette
port j2efo-c:ross detector) to .nother.
loo:* ing It Fig. 2. we see t!\al lhe stat.
chIngas every !\alfqde . Uling thia inlor·
mat lon. an i.lgOflttwn to ............ l reQ.......
r::y "fIl'OU1d be:
1. Wall tOO' the port 10 bec:oilOl nagali.....
2. lneremanl a cou ntlll' by 1.
3. Check the port .
4. If negati..... go to a t\lll 2; II not. s top.
Now, to determine I,equeo<:y from the
_It In the CQUnllll', some things reed to
be cak:ulated. Tak. a lcloIr. at ProQram 1.
Nola the nurnI:letS In peranl_ 1.11 11I'

some of lhe InaUueuons; the8e .r. the e.·
ecutiOl'l t imes (I .... the a n10Uflt 01 lime It
take-s lor the computer to per101'm the In
a t. uc tion) meuu'ed in clock c ycle-s. Th.
Appl. compul.' .uns at • speed 01
1.023,000 cloc~ ejesee per second. Onc.
around nil loop In the prOOr. m take-s 9
dOCk l:y(:1es. If. a rt.. ..iling the loop, thoe
counl" !\as counted 10 50. thi, means
l!\at 50 x 9 x 1/1023000 _ idS have
elapeed. 01' t!\al one half-cyc le takes
0.0l)()Q99 seconO$. Since IfIIM ere naif ·
CYi:I.. we mult iply t~ia by 2 10 gel
0.0001I196 a nd ta ke the reciprocal. Thll
I.a.... us ...IIh 1136.66661 as the Irequ.fl
c y in Hllfll .

Th,a method 01counting . time interval
bei_ nall-cycles is simple .nd quiclr.
but nee -r accur.t. The relOl utlOn (I.e,,
the c~t Irequencies l!\al can bedistln
oulsr-f\ ia poor,.nd ljIIts worse a t h igher
Irequeneies. some ...ays 01 imprtlVing t~i '

...ould be to .a ise tM clock frequency 01
the computer, or count IOf a number 0 '
cycle-s. The problem ...Ith f;ountl ng for a
numbel' 01 lun l:y(:tes, al oppol1ed 10 one

•
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~UH 01 my sohwa., va. ha.dwa.e .t·
t ltude. I UM IoOftwa... to deIIl wtlh sound
protlIema. Ullng some turprisingl y ,imple
all)Oritl'Wnl, It la poss ible 10 .nalyze.udIo
InfonnatiOl'l ..ilh • miaocomP\lllll' .

eercee t go Inlo soll w••e techniques lor
dllliing w!lh lound. 1.1'1 r....ie w whl l Ih.
phllflOmlnon 01 sound II all about As yQu
probably know. sound Is ca rried by wa Yllll
In some llOf1 01 a medium. When I 'eed.
101' insla.-, is WI vlbf.hng. i1 c0m

presses lhoe .If Immedia.tely surrounding
II. Due to lhe " I Sti<: nature 0/ .ir m0le
c ules. ltlI compressed .Ir spreads out
.nd compr..a.es ilS neighboring mole
ceres. II i, this "buck. l-brigi.de" el lect
thaI causes sound to "aveL iNote Ihal the
molecules lhemSel_ ...n't being com
pressed. il il lhe SPlIce between them.) In
•~ medium, sutn II WII... steel . 01'.i, II • hlQhet pressure, sound will t••..,.
last.. becI..... the ....1i<:lty is great...
Conversely, leis denM media will carry
aound.t a.1ower rl le.

Sound Irequ. ncies Ihal human beings
c.n heir r.nge I,om about 16 H. rtl to
about 25.000 Hllfll, • Herll being. cy<:l.
per second. Another .... y 01measuring lhe
frequency of a sound Is by wl.....ength .
Fig. 1 showa. di~lm0/ I wI.el. ogth: I
meas.... 01 ltlIdisla..... from one poonl on
a ...awe 10 another corresponding polnt.
The e.ample I IIlled ahows It Delng
......sured from pe.k to peak. A
........Ilffiglh cen be expre-ssed In I.rm. 01
I.ngth In linear unit s Ie.g ., Inches) or In
time unit. (e.g . m illiseconds). When wor k·
Ing with . computlll', II II (;Oflo;eniflflt 10
1'n$II$Uf\I wavelength in lIme unlls . Arter
. 11 . ""'llt)"It!ing It! I COfl'I(lUt .. is cJoclIed 10
• I table ........-.ce frequency.

Last month. we di",uaId I ci r<;ult
known a •• zero-c:rOSI aetectOf. ThI. aim
pl. circuli . consisting (II In opersUonl1
Impll li.r and a fe ... additional compo
"""ta, makes il po9llble lOdo a number of
Ihings with sound wa..... While you c.n
only .,....u•• frequen<:y Inlonnat ion ..Ith
SI.I(;h I cireult (a ny ...weshape inlonna·
tion i. undetected). tllat i. enougn 101'
many appl~tiOflS. Besides. lhe Appl. II,
II -+ , and lie COffIP\lters h.w thoe lifO

C' OSS detector built in; It i. what tile caa ·
selle intellace uses, Thla means ..Uh an
Apple or Appie-com pa tibl. computer. nO
.dditional Interlace hardware ia needed
to ~Iu'. the l.eqUIIfICY 01 I lone.

When Wl'ltlng software 10 process audio
signals. it I' necessary to use .ssembIy

language; higlt--level languages .r. Just
100 slow 10 be uselul , AIIO. with as.sembly
I.ngualjll. it ia possible to know •••c lly
how much time an Ins truc tion takes to e . ·
ecut• . Thl. II c ritical wh. n aceul. t. tim·
Ing loops are needed. Sinc. the Appl. II
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Pl'acllcally~ mode of communIca
tion uMel by In .mateu'of.diQ ope..",lor
make. use 01 sound. Obviously , In voiCfl

communications, aound Is dlfllClIy pro
cesMd by our bra ins. In CW eO!'nmunicl
11on8. l>Rless you .f.using. <;Ode reader
Of. Iluhing ligl'll , ,,,. rll<JiO algI\alls con
~Id inlo . lone lor US 10 ,,-, . What II
not .cl otMou8 II tr..t -.m<I " llSO cru
cial tOf ~dill ll .l~ coommunlcal iOnS. The
oolY .IY to send. digital l;g",,10- c0m

mumcaucos equipment dnlgnecl 10<
voice II to con,..'l II Inlo tone "gnall. Ofl

the recelviI\Q end. spec la' hardware is
n1I:Ied 10 coovef1 the lone .lg nalS back
Inlo digital putses.

All modeon OOIfIClUlers employ dig,'al
f;irwil ry; l1'Iey U1n onl y (loN1 ""th signala
thai .f. either ''''Igh~ or wlow" ,commonly
represented with + 5 V .nd 0 V In TTL·
based compute< Iysl,,", s~ Since llOUod is
01 an analog nalu'e. compute. s cannot
de.1 with 11 directly. ore way 01 dealing
wllh sound Is with cir<;u ll ry adjusted to
,espond to certain Ireq.......:ies. This
mMhod II useful I! only a $INI1l number 01
~ Irequencles .-:Is 10 ~ aetected.
A ...... , . ...... e>:.mpIe 01 this Is • RTTY oe
codIIl'. Usually. pel' olluned f;1.cuits (Or

llCJI'!'l8tlmn ptle se-lcded Ioopsll' used
one f;irf; ult i, tuned to the "m. rk" IreqlJefl '
cy while the other Is tuRed to the "SpIlCII."
If. howel/lIf, more then a few tones must
~ decoded, more sopt>lst~ted c irCUit ry
i, .-ded. FOI' .ppI~t1on, SI.I(;h as
....-en digit lling (recordI ng aplIIIIdl in
digit.1 compullll' fl"I\IfTOOl r1. us....lly a n
_log-lo-digil.1........er1111' ci'cult l' 0,ISII(l

Tl'IftsII.re avall.bleas inU'Qr.ted f;;f(:uils.
Some 01 lhe more e xpen.l... AIO corwer1·

er chip. are qulle la . t ; ccnveraicn lime is
Juat I lew microeeconds.

I .m I soft w.re-oriflflted pe.son. I will
go to . xtremes to solve • problem by

using liney softw.re t~ ••ther
than l\a.rd'wi.r• .~ps it's l:*:Iuse I . m
thoe wortd'. -.ont aokIerlll'. 01' maybe tl&

el..... I am 100. lly unooord inated wflen It
(;(In'leI 10 nandllng small electroni<: c0m

ponents, thaI I h.... developed my dl.·
lasl. for elect ronle construction p.oject• .

rlM(
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CASS( rT( PORr VAL ue
P<lSITlVE
..EUTlvE
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If lhe 1·second sampling I,me Is 100
long for your needs, you can sl'Klr1en .1.
IaCrlliclng _ ,esol ut loo. For e xample.
if you ullll a 111()().llIICond u mpllng rale,
lhe result wou ld be acc uratll lo 100 Her tz,
To accomplis h Ihi s , c ha nge Ihe 124 In line
11 of listi ng 2 10 12_Thl' ...-QUI d make l he
umple lime equal to 12 x 8192 Clock
CYCIell, or .0096093ll aeoonda. Mull' ply by
the rllCiprocal. 10.<1(16494, .nd d Mlle by 2
tor mu ltiply by 2 and divide by lhe recipro
cal} 10 QII1 lhe freqUlltlC)' In Hertz. Obrious
Iy• • ny aa.mpling ti.... can be 'IeIecled In
SlepS 01 8192 clock C)'(:1e!!. (Remember

Ihal the LOOP porlioo 01 lhe program
al ways lakes 32 x 258 or 8192 cloc k
c yel"" 10 execule.)

Nlld monlh, ...e 'll lake a look a l tone
and .... veform ~alion 00 compulers.
Keep Ille leiters coming In_jusl 'emerrl
bel' 10 Include an SASE.

ead'l II.... tile P"Oll"am is run. (RernembeI

10 pu1 • CTRl.Q before Ille BLOAD.)

, found th is Ireq.ueney<oounhng pr~

gra m 10 be q uile useful. One 0111'18 li"l
Ihings I did wilh il w.. 10 measurll ree.!...
er drlf l. Wllh Ille program running , 'Iurned
my ,ece lver·s callbfalOf on and luned lhe
vto until I heard a lontI, ...hlch I fed lntc the
Apple 's ceeeette porT . By noti ng lhe fre
quency oIlhe tone ....-hen Ille rig w.. Ilrs l
lurned on, and COITIP&ring II . ft", • half
hour, I ..... able 10 delermine hoW' many
Hertz II. recer.er had drifted.

MHz). Thl' I' lhe nor....l power...p Ire
quency lor vlo A. If lhe vlo B OOllon _e
pu,hed, tne un il \/t"Ould power up 00
430.000 MHz.

I w.nl to look around 432.1 MHz, so I
depres, the MHz oolton. This a llows me
10 fI'IOOOe one ..note MHz fOf each cliet< of
lhe maln-1uning knotl . One compIete,_
lution ia 50 clicl<', 10 I can move afOUnd
lhe bend pre tty quickly. One elicl< down
pui s me 00 ~OOO. bul now , nsve 10
fI'IOOOe 100 kHz up in ffllQUIItIC)'. I pusfl OUI
lhe MHz bultoo and now each click II'IQOmI

me 100 Hz. This will t,ke a long l ime. The
manualll8yslha l lhe FM2 posltloo on Ifl$
mode s witch Will provide s le ps 01 I kHz
and lhe FMl pos it ion, SlepS of 25 kHt.
Hmmm •.• maybe IhlS FM mode ...ill be 01
some use alt.". all. t qulekly s wilch from
USB 10 FMI; four cllclla of Ille main-1uning
knotl a nd I'm on 432. 1 MHz. Sounds pretly
quiel, 10 I lry a CO.

All I let go of tile pusfl.t~lalk bultoo on
tile mike , lhe back~lghl meier jumpa to
nearly fUll ecaie. II"S my friend Glen
K1GW. He IOUndS lust a bit oil I,eque ncy,
ll(l I depl"ell8 Ihe RIT bultoo. A red LED
lIont l 10 let me know lhe RIT IS on and I
lune h im In a lillle beller on lhe comblna·
lion R1TIrf-gain control . We quickly QII1 our
ffllQU8f'ICIell netled a nd otl goes lhe RlT.
Glen gtvea me an e.ceI len t ntpOt1 both
signsl llrength and . ud io.

'depress Ille power- , wilch 10 1M l ·Wa"
~ POllilion ...llh equal readab-lllly
al lliSend. WII dlleid8 to QSY up 10 kHz 10
get o il the ca lling Ireque ncy, bul before I
do I ...anl to puI lhe Ireq uency Inlo memo
ory. I set lhe memory I ...ltch 10 polilioo 1
snd preas the bultoo righl under il marke<l
M. The ,adlo beeps at me. I (IU8$8 it "'a nl l
10 lell .... Iw done aomethlng Impon.nl.

LaI '. _ I'IOW'. , haYOJ 10 move up 10

432.110 MHz. II I lune lhe main-1 unoi ng
knob, I anould be thIIre In a Doui lwO revo
lutionl (about 100 IIspal, or , can S...IICh
10 Ille FM2 mode a nd be lhere In 10 SIIltPll. I
opl fOf Ihe la ller. There 's Glen a nd th l,
t ime Iher••rll no ntltung probleml.

We Iry II 00 CW for a lNilile. The side
lone SOUnds good and I' jus l aboul lhe
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Z8fO-CfOllII counl!ocalion$ Qine 101- Illhen
calls Ille routine and calcul. tes I,... nu"'"
ll8f 01 zero crosses detecled in lhe count·
ing perIOd. This l;gu'e Is d.vided by 211,na
"at 10 con-' from zero~ 10 eyelell
and multiplied by 1.0010801 10 cor,ecl Ille
counl for a l·second sam pling period.
Fina lly, since Ihe Iractlooal porllon of the
number Is n'l accurate, Il lS discarded, and
Ihll Inlll'llll' port ion Is displa)'lld 00 the
&<:'een III Ille frequency In Hertz..

TO enler Ille assembfy~anguage pot.

lion 01 I,... Pfogram InlO Ille compuler,
enler Ille monIlor "';Ih lhe command
CALl·151 from Basic and enter I,.,. he.·
adecimal dala from addrns 0302 10 0049
hIIll . Aller the informalioo Is lyped in (can

sull I,... reference ma nual if you don·1
kno... how 10 e nter he. dala). s a ve Ihe In
fOf me tiOn ...llh th e comma nd: BSAVE
PROG4 .0BJO,AS302,L711. You mlghl ...IS h
10 add lhe Slalement 7 PrinluBl OAD
PR0G4,OBJO'· 10 lhe Ba l ic prOOr. m In
IIsllng 3. Thil will _u'e lha t Ille
machina-language rOUlines .rll Ioa<Mod In

Allhough Sl.lCh I... lurn alll usuall y Ill·

,ociated ...lth FM operalloo, I found It use
ful both fOf OSCAR and lerreslrlal 0 5 0 1
to keep labs on band acllvity. During a n
OSCAR pass. you can progflm lhe bea
con f, .,quency in one memory a nd ullllille
other rne<NWie!! for busy alalions you hear
and ...anl 10 W'OfII. Jual s ...itch bel_
channel' and ...a itlOf lhe Iiral OSO to and.
, a lso used Ihis lechnlQue during a con
IIISI.

For lnose...no can ....ke use of lhe FM
capab-lll liee, Ihe TR-95ClO il 'Nfll l equ ipped ,
Two s tandard re pea l'" oll,e lS, 5 MHz a nd
1.8 MHz• • re p'O\Ilded as we ll III a pro
g rammable oll , e l lOf lhe frequency pro
grammed Into memory c ha nnel 6. In Ihll
call1l, both I.ansmll and , lICIIIve f r~

clel are individually programmed lor
IhOM odd $pIil repeal"'s.

Now IMI ...... are familiar ...ilh aome of
tfle bllSic$. let 's Sit down ana aetually go
Illrough Ille operalion.

I push 00 lhe combinalion power s...ilc h
and voIu.... control a nd lhe brlghl green
LED display Shows 3.000.0 (fOr 433.000

, _.
II PI!t'[ Z~ 4 . 1 : P OO<[ Z!>!>.I
Zl Co\l.l',.
JI ZC . HEx 12 :;4 , • 256 ' ..U K US!;)
4.H _ ZC / 2
S. '''0 _ Tf • I . DD7. 8 U
61 '! t Al< 4 : Ht Al< z n ""IN I ,.
,. v tAl< 4: "" I N' ·' IH!. FREQUE NCY I N HEflll IS " :
00 COl O I D

tak....' Thia 'OUline ...i11 .1....)'8 taka 32
clock cycles 10 axecula, -...hile il Is per.
Iorming lhe acTual counti"ll- The II....
apenl belOfe II Slatls 10 ceent is i"....
vanl . Nol ice lhal _ lhe Iteralion
counier goes Ihrough 256 ileralions, It
re lurns 10 MLooP al line 20. MLooP
clearl Ille regis le rs, accumulates Ihe
zer(l-Crou co unl, and ca lls the s ubroutine
LOOP .g.in II does Ihis 124 times \re
member lines 17 .nd 18l and lhen e. IIS,
re lurnlng conlrol 01 Ille compuler 10 lhe
Ba$le Int",prel er_ By uaing Ille lechnlque
01' Memptyj ng~ lhe counhng 'egis ler~
80 0"80. one can overeome tile problem
01' 1M 65Q2's 8-bi1 regisler. (Aernember

lhal an 8-bi1 leglsler can only 1'IOkl25611il

ferenl values.) The frll'quency informa l'on
is contained In mefllOfY iccaucoe 254 a nd
255. Tllese zer~pallll locat ions (ll(l ca lled
becaule Ihe y a re on Ihe bottom 256--byte
memory pallll) ta ke lees lime for lhe cgm.

pu ler 10 use: one leel Clock cycle per In
struClion,

Ual,ng 3, 1M Basle program. c lN" Ille

makes '1'1 iOeal compal'lfOO ,ad lO. espe

ciall y lor OSCAR users.
In an approach similar 10 many ,tale-o!·

lhe-art tranae-eivers on tile markel . lhe
TR-9500 employs a du al·vto frequency·
conlrol s ys tem. FOf e~ ample, you could
use vto A for the 432·MHz porllon and vto
B IOf 4,3!,.MHz a nd OSCAR aclM tles , Tile
,adlo does permit you 10 change frequen
cy ""'il. Iransmilling_an importa nl c0n

sideration fOf OSCAR user.r. -...hi(;f't I'Iaa
been OV'llf1ool<ed on some other ,adlOe.

Ell ner vto can be Ulllld 10 P"Oll"atn lhe ah
"""O'y channels. Once progranwned.
eacI'I memtlI Y channel can be recalled
1lri111 • muhiple-poaition lIW'ilch Of llCIfV>IId

aulomatica lly by Ille unWs micro
procel sor.

1riel<1.- IlVon il SClUI'Idt; il a conditlonll l
twaneh take!! plae.t, I,.,. entire routine
ITI\IlII execule in I,.,. ...... amounl oIl,me
as It would if I,.,. braneh d id ROl CleeUf.

Alao. 10 measure ,easonably Ilion I,e
quencles. Ille counting loop muSI lake as
lillie lime as poss ible .

Program 2 sllows a hequency.count lng
subroutine l hal counlS zero crossings 00
Ille App!eUluelte port lor s lixed amounl
01 tl..... When uMCl ...ilh Program 3, a
Basic P"Oll".m 10 do _ flOating poinl
calculaliona, it can ~re lrequenc;es
willi. resolution 01' I He<U. II )'OUI' AppIe'a
cloc:k ia rurv'ling all,.,. propel' l,equency, 11
SI'IOuId glYOJ you la lrly ae<:urate resul la.

Unes 10 Ihrougll 1801 Program 2 ini·
lIa liza va rio us memory locations, The eur
ren l alatua Of Ihe cassette port is e xam·
lned.nd stOfed In memory localion LAST.
The Xand Y Inde x reglslerl a'e setto zero.
and I,.,. zerg.page memory Iocatioo ZP il
aet 10 124, ZP conlroll I"" number of it....
lioni llVollhe LOOP. 111r1ing al line 31. is
. x.eulec1. A.s eadI ilera l ion 01 LOOP
takes 8192 clock eye,", Ille l iming pot.

lion 01 ee program ...111 take 1,015.808
clock cyeles_just a lillie bit under a see
Ond. (The di llerence II corrected In PrO
gram 3.l Now look al the LOOP port io n 01
lhe program (line 3t~ I ha ve Indicated Ihe
number o f clock cyelet that e.ac h inslruc·
lion lakes In parenthellea. (The 2J3 means
1I\lIIIhe inall\Jclloo can t. ke 2 or 3 eyelell ,
depe"dlng 00 llft>elher Ille branch ia

REVIEW
THE KENWOOD MULll-MODE

TR-9500 TRANSCEIVER
Are those deellning sunspot numbers

making you Ihin k aboul a new ch.llenge
In the hobby fOf Ihe comi ng Yllars? Have
you woll6ered about all thai lalk 01 Ihe
new OSCAR satellite s nd tts fa nl..uc OX

polenllal ? Or posllbly a f'iend h. ' told
)'OU aboul now- In lern l lng a nd sunspot ·
proof VH F/UHF propa(lIlion can be.

Wel l, a number of ....nutac1ur... I'1aYOJ
now ••tenlled I,.,. mullHTlode-fedio con
c.pt to I,... 7tl-ctn o.nd (420-.(5() MHz).
These radios a 'e Ideal as a salellile up
Ilnkidownlink Of lor lerrestrlal OX as ...ell.
Kenwood's la tesl oll,rlng is Ihe TR-9500
lra nl ce lver. ThiS radio CO'fflfl the Ire
quency rsnge 01 430-«0 MHz a nd pro
vides FM, CWoand SS8 modes.

(A W'Ofd of caulion 10 US a nd canadian
amal-.: Although llle ,adIo Is lIOCUI"e
Iy dncfibed as being mullHnodll, I,... FM
capabilities W'lil not find muctI usa here
lIlnce presenl band plana pliloCll FM use in
t,... ol-4O--45O-MHl por1K)f1 of lhe band aDove
lha ,adio·, banll edge. Don'I blame K......
1ffOOd fOf this, hOW"",er: in moS I areas 01
Ihe "'Of ld . only Ihll 43Q.-4.o1Q·MHz legmllnl
Is , lIoc. led for all modes o f amaleur use,
a nd moal Olher fldlOll 00 tile m.rkel a re
simila rly designed.)

The m9500 la a mlcr(lPf(lCHlOf<>an
!folled un it complete "';Ih scanning, mem
orIea, and 10 WailS of f1 power output. An
QI)lIonllI base unll ""'Ich Includes a mem
ory backuP funcllon, an e . lemal PS-20
power 'uP9fY, a nd S p· l20 s peaker m.ke it
equa lly . 1 home under lhe dash or on tile
opera llng lable. II e,n be moved q uickly
110m s llhe r Ihanks 10 li s sllde-In-type
mobile mou nting br.cket. Thll 9500', 2m
cousin Is the very popular TR-913O. -...hlc h



PhO'O A. The AMTOR /ermina l unit tram AEA, Jnc,

abled. bul il III bellfll 10 use I.... AMT· l
echo I..Iu''''. AU IflCluded IWO DIP
Jumper plugs """ell bypa.. the m 10
RS-232 C(lfWefSioo cilcuit ry. While ' hi. is
mi.,nl y lor VIC20 .nd Commodore-&'
compu' ers ...hich use n L level s ign.IS In
thei r serial ports. II ca n be used In
conj unction with o'her mlc.os. I was i.ble
10 write. program lor my " pple II ...hich
"COfWflI1ed" t.... game pan 10 a l uH-dupleo
...ial pan. Aller ...inrog up.n aPPfOPl ,ate
connect@f. I plugged in lhe "MY·1 and It
wort<ed 1I. ...lessly

The AMT·l provides lor word .....p
around, bYl onl y tOl ter mina lS tha t are
over 60 columns wide. On a 4O<:0lumn
computer, the dillplay tocs e a bit strange.
(see PhoIOB ,) FOIluna ,e ly Ihls can De dis·
a bled, causirog lhe leot lOgo Irom 0f'Ml end
0 ' tile screen 10 i.not l'Helr. II)'OU wanl "'OId
",'aparou nd 101 a ~umn mach,ne.)'OU
can proride lor il eas ily In sott.... re. Many
lerm, nal control prog..mll Incorpor.t@
Ih,s teatere already . Wt>1!e .. cuSlom pro
g ram mighl provide the mos t fleoi blhty fOl
us ing me AMT·l , any term inal com·
munica tlons package that ancwe contrOl
characters and escape characlers to be
I" ""mill ed a~1ddo tllot tric k.

When lirsl lumed on. 1M "MT·l goes
Inrough • 1811ltng s.eq.-.ce l tult causes
"I I"" l EOs to turn on Ind Oil In a pallern.
(I don't k now II tllllt .ccompllsheS any·
thing, bYl it looIes nice.l ll then ent ...-a IllS
"escape mode" and Is ready 10 accepl a
command trom the computer . Typing a C
gives the unit's status:

V:03l:?'?'n T:3O 8:.5 5,20 L: l N,1
The V ill Illot r",I'1on noumber of tile $Of t·

...are. M'ne Is revision 13. I i" 01 tile selci.1
code. When JlO{hing hilS eeee en'flIed. II

afKlWS quesllQl"l rnarl<s . T IS the AMToo
ARC limeout now long Ihe unit should
w..it to rsce ive the con",m.,lo n cneracter
terc-e lodtc..tlng a n error. B Is the baud
rate lor conventional RnV Qpefallon llhe
unit a lso works nicely 101 "reguta ," RTTY).

S i. lhe CW aencl'ng speed. i.nd l i.nd N ,e
let 10 worG-wrap and ecno--back mode$.

To ctul.nge a parameter , one Iypes In
ESC ctwlr.eler loIlowed by I.... proper let ·
ter. FOI . x.mple, to pu ' Ine setc.1 code
AFTM (nc numbers ..re allOwed) in memo
ory, type ESC I. The unit will prompt w,th a
colon, a lte r ...h ich you en ler .. lou. ·lsl ler
code of )'OU' choice. " II tne a t"'" param-
et...-s.ra changed In mucro the same way,

A/ler I got th.ough the 16 pages 01doc...

mentaHon and wired UP all the """'""""
cables, I lned it OUI on I.... ai l using ' he
Baudol mode. One th'rog a llOut this T1J
Iha' 1001< a bil 01gett ing used 10 is tl'le I' CI
tha I it copiea "ups ide do...n"; Ihe receive r
mus t be set lor USB In. tead 01 the mOls
trad itional LSG, There la no disadvant.ge
to doing IhingS this way: ,rs Just dlllerent
'rom I.... w. y mosl IflImill<1ll units OQefat• .

TUIIlng around 20 melfllti. llound the TV
10 be I. irly good. II uses.n urocon--.t__
aI deSign: T a udio is led through a • .
a1age ac li JOO. Hz bandpaSll liller .nd
,hen to a Irsqu6f'lC t·lo-volt..ge converter.
This Is 10 fac ilitate a bar -code·tunlng dis·
pla y. Tuning In a sign..1 Is eas y: 'he r...
celve r I. tuned un t,1 one sees a centerfld
pa" o lll.ah,ng LEOs on llle dISpI. y.

Belore 1Ciua.lly Irylrog an MATOR 050, I
decided 10 Iry copy;ng tile ARRl AMTCA
bullelln. The league I..nam,ts I~r RTTY
bulle tIn In' the FEC (tOfWard errOl-correc·
tion) mode- the one whe re each letter is
transmitt ed t...ice. Absolutely f1 .....I. ss
copy was the resu ll: ' he same bu lle tin I
copied using the Baudot mode did h. v••
....mber 0 ' hits.

MOSI AMTOR aCII.,ly IS cenlfllfld
.round 1• .075. I -.1 to IhlS Irequency
. ndeallll(\ CO in the FEC mode.(I1 is usual
",aellce 10 call CO In the FEC mode.nd
. ...ilch 10 Illot ARO mode once communi·

bands (..nt digital code is l8\lal a bove 50
MHz, bY, below It only AMTOR, ASCII , ..nd
t &udol~ anll ~aliOUa compan;es
lui sti.fled 10 support ,to

The AMTOR AMT·l tetmlnal un,1 tIy

AU IAdvanced Electronic Appl ,callona.
IfIC.) ...as desIgned to ma lce II ..St lor a
hsm 10 use Ihe AMTOR slandard 'or RTTY
Cons isting 0' a " rminal unit, m lcrocom·
puter, ROM sou...a re , ..nd control c irc uitry
in one Integrated p.clcage, it malces AM
TOR OPIIfalion 1. " lt aulomalic ; all you
lulve 10 do is~ a compuler WIth a seri ..1
port . When I lorSl u WII, I was ,mpres!le<l
tIy Illot modern design-the<e are ecee
lulelt no SWl lcheS'Obe lound on lhe uni t '
" II cont,oI 01 thoe AMT·l is accomplished
by send,ng speda l CMrac ter combtna
tion s ,hrough ' he aeri al !>Of!. Ths AMT.,
Indicates its s ta tua ~Ia thoe LED d'llplay on
the ' ron t panel and ~ sendIng apeeial ,n
IQflniltlon back to the computer

setl ,ng the uM up lalces a little *,<lIe_In
AMTOR oper.,IQI"l, II is essent,.1IlllIt the
l..fI$C8IYI!f being uaed can s WItch I.om
Iranami l 10 receive In 50 ms 01 less. (Re
member tha t the TU take. cara 0' TIR
sw,tchlng and has 10 sw itch baCk and
torl h bet ...een every tn-ee char.cte rs.) The
Shc)r'flI lhe TIR s wi lchlng tune , ,he belter:
Mi...mum dlstafICe is limited by lOO IOfl\l a
swilcn.ng lime. Mt T5-520S just IT\i.de il. I
would irna.gine tllllt most ...... tolld-stale
riga would h. ....bsoIutely no problem$.
The "MT·l connects to lhe lig's micro
phone j.ck, tne PTT hnes, and lhoe a udio
outpul ePhOIO A). It Is conven 'en, 10 la p
the audio hom tne rig a ' a point betore the
~ol uma control. Thla a llow. adjus ting the
rlg'a 'ud'O w,t~1 QlSlurllong I.... AMT."

Conneclifl\l' compuler 10 llIe AMT-l ''''
quir••n R5-232-<:ompatlble port set 10
eilher 15 01 110 baud, full dupleX. It .s 1m-
panant 10 h. ... I.... lull-duple. mode ba

C'use lhe unll ecnoes back as soon a ll
ant char" Clers arS Iyped (this can be dis·

concen,rahon , as does ON, One can sleo ou t
01 the shacl\ for • minut@ and nor: mise a
lhi"g "'fir'! WOld .,.;g still be on tl>a CRT.

While AnY signa la .re laorly ORM r...
..stanl. noose .nd IlICl.ng atill can dIstort
tile copy-, leaVIng a number 0/ "!>lls M (Ille
RTTY op'a lerm 101 f!florsl in lhe prlnlOU'.
No... I!>at compuler-<:ontrolled cirCUItry
has become more allo,da b le. It on ly
mahs sense 'hat someone ...ould try to
come up "" th a soHlf.st a le solution '01
oelechon and correclion 0/ Iransmias lon
errOl. in RTTY communicalion . One
melhod 01 accompI lah,ng IhlS is to use
t.... AMTOR protocol.

"MTOR or,glnally was develOPed 101
commercl., users 0' RTTY. The "MTOR
code Is basad on ,he Murrat (Baudoll
code and has 'he same cnaracter-set r,,·
stric, ions. Each AMTOR leu@r conslstso'
seven bits arranged so tnat eecn letter
luis lour 1 bt ts and Ituee 0 bilS. II. on,1le
rece;.,ng end 01 tile telet\1l8 CiICUI t. a
etulracler is received lnal does nor IllIYlI
Ina .;3 ratio• • n errOl luIa --. delecled.

"MTOR has t""O modeS . In t.... lus t
mode (ARO). data a re transmitted In
blocks 01 truee cha racters. If an erro, is
eetected by the ,ecei ~ lng com puter. II
sends I. contrOl signal back thai means
"send I.... 3-<:tulracler block i.gain. " II no
error-s _e detected C. 1I the ctul.ra<:lera
had tllllt . ,3 latlol. lhe receiving RTTY
compu'e< aend:s I. chafacler Ielling tee
sande< ' 0 $end ,he next three letter• .

The second mode (FEC) has each lett er
senl 'wlce, It an errOl IS de,ec,ed In one
cha racle r, It ignOUlS II and copies 'he
olhe r one, This mode doeS nol require th@
lra fISCeiver to be con.lanlly . wllChlrog
Irom Ira nsm" 10 reoei...

"MTOR was Implemented o"glnally uS
.ng mechanocal devices, Ilul . s computer
lechnology Improved. il l'l'llldo! sense to
use microprocessors . E••her Ihis year.
" MTOR ..... appro~ed 101 use on the 10'"

THE AEA INC. AMTOR
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N@... modes 0 ' communic.lion ha ve a l·
...ays Intrigued me. In pa s l ve-ra, Ina...
Iried them all: RTTY , SSTV, nlgl'Hl>eed
CW, last·scan N • • nd ...... FAX. My faYQr·
It@mode.tly lar,nasbeen RTTY.II)'OUare
using . CRT, tn i. mode can be compIe lely
s llen!. II .Iso doeSn'l lequire conllnuous

right .....,.. My k~ . ignal I. reported ..
clean. The TA-95OO _ Illot ...,... IiIler for
both SSB and CW, II also .wller- from.
.low age ctwllacterlsl lc on SSB 10' lU I
0f'Ml on CW,

Aller ...e Unl.h, I ceeree to explore fUI·
IIIef the scannlllQ a nd memOfY ' e a lures.
Flrst, l program In severa l channel • • t I.n
dom. I depress Illot MR (Memory Reca ll)

bullon and 1M crlanNI selecled on I....
memoft swllch I. d'aplated A 0' LED
lights 10 tell me I'm In memof t mode. Now
I can . wltch bM_ six ctwlnnel' just
like on lhose old-fashioned r~IOS from
....t back In tile 197Gs. Wllhout c ryBla la,
0' coures, I depress the MS (Memory
SCan) bullon and no... I don'l even have to
touch the memory seleclOl. The radio
aulomalicallt . 1. truougn Ille chan
nel.. care!ullt lumping O¥ef lhose ctwln
neI. wtlidI lore not progt.nwned. 'Nllen •
signal Is heard, Illot INIo . Iopt or .Ia}'t
put un tll)'OU feins lale scan mode.

Nexl, ....'11 try $Canning 11le"",0 'requen
cles. I push OUI the MR button and the luI
frsquer>Ct asl on the "",0 la dl.plated.
Push II'Ie button m.rked SCAN.nd lhe "",o
belj lflll IoCIInnlng up the band conllnuoua·
It In lhe normal .Ieps ac<;(lfdlng 10 I....
mode Mlecled I can slop II tIy puahing
I.... HOLD butlon 01 I.... pusMo-tal k (PT1)
bullon on I.... mike. Or II will " op a ulO
I'l'llll lcally when II cor.- $Croa•• tignal.

Speaking 01 the microphone, Ken...OOd
has Included an up/do...n remol...luning
te.lufe ...hich Is espeelally uselul fOl
mobi le UMl. Each puah 0/ Iee 'pploprl.te
bIIlton JTIO'I'e!I you 1 $leo . nd let s )'OU
know ...ilh a beep. To OSV_.1ateos,
jusl counlllle beeps. Hold down ei tl'Helr Illot
uP 01 down billIon conlinuoualy .nd t ....
luning r.te IncrN _ - .nd ~ do I.........

During Ihe ev.lu.lion period , I became
quit . proticlent In using 1. 11 lhOae bYllons
.nd di.ls on Ihe 9500 ,lJld lound Ihe radiO
to be lunctiona lly wel l though t out and •
piN"''' 10 use. ()n.1......ir reporta h....
been conslslently good a nd no problems
__ sncountered.

The I'I'IIInual prorided is c.....nd <:on

cise, bul II does not CO'Wef del . 11S of c i,cull
design .nd repai rs . There I, sn oplional
servlC' m.nu.1 . v. lla b le which presum·
.bly coYers tbeee delalls lor Ihosa so In
clined. I 'scomm."d 10 n_ owl\f!Ifa 01 I....
..dlo tllllt lhey lhoroughly lamlliarize
themHl_ wllh I.... oper. hng I'I'IIInual In
on1ef 10 gel 1M molll out 01 t.... r.aio.
Allhough oper.l lon i. relali..y lIlmple,
there are some aophisl leal tod 'ealur811
wtllch.re not lmmedlalelt obYIOua.

Only a couple 01 minor suggeBllons '01
IUlure producl "vlelons: There Is no
squelch 'uncUOI'I '01 SSB or CW oper• .
lion. and i.ltl'lougl'lil'. not a ...cessl ly as it
Is on FM, II would be IllIndy. " Ito, I pefSOf'I-

• Hy prefer t.... fasl age II COA$tant ......
in SSB I'l'IO<iIt, .nd I ulomahc-switch
f..lura did not .IIOW me 1M OPtIOn. I did
applecl.te t.... use oI a IYP&-N anlenna. In
• number 0/ 7D-cm radios on lhe marl<et,
,hia lealure has been overlooked.

For more In'orm.tlon, contacl Trlo- K'1I"
wood Communlcatlt..u , 11 7' W.st Wa /·
mit. ClJmpton CA fiQ22(J.

c.",Ilbct'Y K1KA
Am:'••t HH
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:;.Ilion lias been estab/istled,) Tl>8<e was
MI re ply. I tried sgain in s few d ays whe n
lhe band condi tions imprOWld and met
w,th succesS-1 contacted WB2VTN run·
IMng AIoIITOR on an IBIoII·pc usi ng a tlome

br9W interlace.
The copy was lIa wless. Not a s ing le er·

'0' (e.cept typog,aphical o nes) appea'ed
on the copy, The ARQ mode-the one
which Wilts unt ,l lhe 011>8< staTion 's com
pulSf acknowledges COIrecl 'ecepl ion of
lhe dala belO1e sen<hng lTI()le dala 
ma kes il very ditlicuil fo r an e"01 10 c'eep
through, 0' ecuree , i' the band dies out
compleTely. both slalions will be wa 'l II>g
""- 101 the 0I1le< s la loon to reply
lsUIlough. I would imag, ne. one would
c l tch on alter a "lIIe while l. JuSI as W'lh
any other mode, it the s ignal isn't there, il
<:11" 1 be eopied, But il conditiOnS are bad
*"Cl <lOPY ""OUkl be rOJl1l with otIfW8<ItiOnal
RTTY. AMTOA <:a'l get ltwoul1>-1t """'*'
;"1...,.. doown a bit

UnlOltunately, teere isn"t (as 0 ' th,s
writing) much in Ine wa y o f software sup
port '01 the u nit. Although one can prOb
ably gel b'I' nicel y w,ln a sla ndard mo<Iem
conUol program. 'I is nice 10 na a
c us lpm.ta ilored hanH'ad io comm ree-
lions program. Be sure you ha.... Ihe nee·
"ssary p'og'amming s kills to control you'
comPUler's RSo232 serill port (thi s un
ott... be done N sily in Ba sic~ I was a ble
10 gel lroe AIoIIT·l 'unrllng on a n Apple II. a n
Ala ri ~. and I n IBIoII·PC w,lnotJl too
much d,lIicully. C<lnainly, lhe nflCessary
computer p'og,amming I. well within Ihe
abilit ies oT even lhe mosl e. . ua t com
puler hollbyisl

Based a roung a 6800 miCropl'oce-ssor.
lhe AIoIIT· l is 01 Soond design. Ali lhe parts
a re o l/· th,,-shell TTL a nd linear. The metal
enclosure effect ively shie lds out any RFI
Iha t lhe TTL ci'cui lry mlghl genet'''e. I
was a ble lodeclect absolutely no RFI OIl a
receove< a few ,ncheS lrom troe un,l.

I lound the .il EA AloIIr · l a pleasure 10
uSe. Not only did II make ttle tfansit ion to
AM TOR NSy to implement. bul also it
made convenl ional RTTY more enjoyable.
Because the u",t controls TIR s w' tc h,ng.
you can run KOX (Keyooar<l-Ope.-a le<l
Transm, ttllf). All you nave 10 do to s wilch
Irom t,ansmi l to ree"'iv", is Slart Iyp ing.
Oh.~ .•. the un ,t a lso sends CW al any
speed Irom 1 to 100 IIrJllTl fOl thoM of you
wflO s t, lI like 10 do ttlings the "oId-
lash ioned" way

For lurther inlorma tion. contac t ,olEA,
Inc.• PO Box C-2ItiC. Lyn nwood WA 98036;
(206}77H313

Robert Swirsky AF2M
Cedsmt/tS1 NY

ELECTRONICS
IN YOUR POCKET

When I think 01 a ll the booI<s I~ 10
Sludy 101 my "tlch t:· I lu. t mlHvel a l Itl<!
fa ct Ihat anythi ng WMhwtllle ""er ha l>
P«l"<l. I used _.1 ootlege te.I., II·
C*\S8 SllJdy gui<les. refereno;:e bOOk', and
stael<. 01 back Issues of 13. I ,eally
wanled 10 be .ueces, 'ul In my .....,t ur• .
One th ing I immed ia le ly learned Is Inat
too much Information ean be ju.t as bad
It 100 little. This idN i. unl-.al.
whMher you a'e s ludying 10 pass a lesl 01
lust wa nl to build a s imple circulI. The
main key is in limiting your ,e.oo,ces to a
lew tha i you can really s ludy; forget th e
hilt.., approacll .

There are tileratly Ilundre<ls of good
""Sfence booI<s on t.... marir.eI . The ....1
problem Is Ihat the toral number 01 these
booI<s Is growing a t an al a rming ,a le. Thl.
leaves the a_age. un lnlormed. " I·want·
to--learn--ham--radio-on-rny-own" person
wilh a WW)' CS;IIlcull ploblem. How does a

person cut through lhe glut 01 electronic
",I&renee booI<. and selecllhe one which
will do the mo.t good? Well. one th ing
which I will not a ttempt ia to tell~
which Is lhe besl. Inslea<1, I will Iel l you
&bOuI (;IfW te. t which has "eIP"d me in my
work as an engi-'ng technic ia n and as
a na m.

The booI< to which I'm ",Ierring Is EIec-
,tOtlb Pock.,H.~. by Daniel L
IoIIWger.l will 1ltie!ly dNCfibe IhIS booI<,
pointing OUI va nous aspecls. good and
bad. wh ich I....e encountered wMe using
It. The El«:lronlc. Pocke' H. ndbook is e ' ,
actly Illal. It Is juII slightly longer Iha n a
3~ " 5~ Indu eardand not qui te sa wide.
The aiH ma kes 11 ld6a110l brielease. coal
pocket , or pl.It$<l. You (Ion1 1\1I .... 10 worry
• bout all tee pounds 01 booI<s u.uall y as·
soclated with .tudy.

The book is MCtion«l InlO _ sep
arale chapt"", and an Index_ Cll-apter 1,
"Definilions . FOImu las. a nd Ch.ar1s.~ con
tain. In'orma tlon Y8fY si milar to tha t
lound In the A RRL Haoobook. It gl..,s you
InfOlfNlUon on Ohm'. La w, ind uetOle , ce
pacilors, complex notallon. power.SU(lClly
formula.. e le. Other InfOlfNlt iOn which
Isn1 SO Iyplcalln tl'lls seclion I. on Boot·
"an lorm ulas a nd lhef ma l, goometrlc. a nd
bridge formulu . These la ller formula .
can be very difficult fOl the tay per$OfI 10
pln down wtIen r I ! ~e<l

Some very ~ ncM<l component Inlorma·
tlon I. con ta it\8d in Chapt" r 2. The till",
''Componc,"t Oat a a nd Characteristics."
"110 il all. Thia cllapter conta ins Informa·
tion on wire insula l lon, wire characl,,".
tlea, popular connectcn, conductivi ty of
va,lou. conduet."". COlor eeeee lor
re. iSlor. , ca pacitore, a nd inductor•. etc,
Yoo will INm how 10 read component
values from any paulw componenl.
wl'lelher vlnlage 1932 01 1983. Yoo a lso
will learn how to .ead IoII ll -STO r""iSlOl
designa tion. such as tl'loS<l ua",", on
NASA .urplus boards. Tnl. chapler can
provide the Indivklual with new knowl·
edge whtch can help ,efine h i. ability as a
lIC&..-.g8t. If lhe Informat ion in Ihl. chal>
tSf i. actively applled when purclla.lng
hom the .urplu. ma lket. a great savings
ahould be realized.

In Chapter 3. '"Simpl ilied Circu it Ana ly.
all and Deai"",~ _ slar1 oett ing Into lhe
~t 01 electronic theOly, You will work
wllh ,e. isllWt cl ,cui ls, learn a boul s"""r.1
popular nelwork It>eor,,,,,s s och as Th""...
nln's. Norton's. and t.lillman·s . and lhe
,eclprocily t,-,<ern. Yoo also wilt get inlO
general circ uit analysis. nodal al'\Slysis.
I nd ac circuit analysis. In spile Ollhe faci
th a t some o f Ihe." nam" s may aoo nd a bit
teary. (Ion't worry. The author has tried to
make these a.s painles. as pos.ible and
alllI maintain _ aUlhOllty In lhe teol. II
this Information I. not enough, you will
a lso find Iransi.IOI-bla.lng lormu la••nd
a . mall aectlon on 09"a mp dea lgn. Thi. I.
a good section to work thrOll\lh 10 help
ptepllle your mind 101 any fype of c ircuit
SMtysla. Especially Of! "ata'

In Chapter 4, "Units, COnver.lon., and
Consla nla," we a '" int'odoc",", to th" in.
ISfnal lonal s ystem 01 unlts-Syst....... In.
t lional. d'Unlles (51). This Is lhe 'YS--
1 wI'Iich the Inlernationat engineering
community lias adopted as a .fandard.
This chaptSf goes Inlo det.il on th" var·
lous as pec ts ol tne s ys lem. Yoo wlll l" a rn
s hor1cuts and key. whiCh will enable \lOU
tO UM lhe .ysl"," more efficienlly. In aodI·
lion to this. you will learn how 10 perform
nrioua uni l l:Om<'8t.ions, .uch a. quart.
to liters 01 melers fo leel. There I. a lso a
. ectlon on tile mosf·lrequently·used con·
. Iants f,om science. These a ,en 'l a ll per.
taini ng 10 electl'Otlic$. Thi. particutSl

cllapter IIaa qui" an apposal 10 a ll II ...
dents 01 the sciences.

In Chapler 5. "Standards. Symbols. and
COoM.~ you Will 181m a bout broadca.ting
f,equency at.ndarllt, wa...."""lh• . eleco
lneal wiring pracllceS. l'Iardwa,e lIa....
daords. etc. Included In the mecllanical
section Is InlormaHon on drill .izes, metal
""uges. and genetal ha rdwa 'e Udblts.
'The<e Is a tso a """"w (brIefly! of tel ...
prlnl", codes lIUC-h as Baudo! and ASCII.
SOny. no SlTOA01 AMTOA In Ih is MlClion.
If some .eader. are . Iilllalent CBl'Iounde.
then the to-ecce listing . hould prove
uselul 101 them. Thl. chapl...., especially
lhe llardwa", informal lon, 'l'Iould be I....
I....ting to the avid home-Ot_.

In C/'IaVI..- 6. "T.,I Plocedures.~ you
will learn how to teet meter•• baU erles. I....
d oc tO<$, capaci tor., InducIOl O. and resls·
tors. You will leam lroe Ina and out. 01
MmiCOflduclOl test ing and """" get into
tile mecllanics 01 amplifier test ing. If
l'Iorne-tIfew l. n1 rNlly \lOU' bag. you shll
eou ld do well to 'ead lhlS ""en If you only
occasionally servlce)'OUr rig.

Finally, In Cll-apISf 1. ' 'Glossary oT Elec
Ironic Terma.~ _lIave a~ comprenen
.ive IIlI ing conlainlng moet of tile com
monly.used techn ical ICltmS. Thi••llOuld
be eepeela"y appea ling to the n"wcomer,
Tnis will help give everyone. an under·
standing. """" If only ,udlmentary. 01 a
term.nd Its yarlou••ssociatlons. Several
popula, booI<s neglect inc lud ing this kind
ol lnlormallon. They lIeat It as an unnec-
esaary option. I dlsag r"", with Ihal 11M of
Ihlnklng totally. Thla utue te xt 1'1" a full
sioteMI pages 01 delinillons and terma
whlen ar. extremely useful a. well as
educationa"

Another aspect of tl'l;' book whic h I like
I. the Index. Mosl people, Includ ing se v·
Sfal new technical wril..... fa ke Il'Iia see
tlon of a booI< 101 Iil'anted- II is ~ In...
t'ating wtIen you need fo lind sometl'ting
in a hurry and it lakes an 1lOu•. The lack ot
an Ind<lx I. a good indica lion thai lhe
aulhot .... lIy doesn·t ca'e a bou t lhe
readers I I all. Thl. I.n't the case witn tnis
llOOl<. The index could .tand 10 be a lilt le
more comPh.i'_live. but lroe booI< I. 01·
ganlz",", In such • manner t nat l ind ing
most subjecl. i. easy a nyway .

EIet:/ronlc. Pocket Hand~ Is PUb
lished by Plentice-Hall, Inc. In use you
wanl your local booI<slOle 10 Older you
a COPY. lhe ISBN nurnbet' Is: 0-13
a l 835--X, (ThIs u.ually Is needed wt>en
they have 10 place a speclll order.) Yoo
e.n expect to pay about nine dolla.. fOl
thla. In my opinion. it is probs"'y troe beet
nine-dollarinvestmentl'wa..-Min quile a
while . t+ow I can think a bout upgrading no
maner wl'lilre I ma y be. Thla Is a n e.cellent
companion on IripI wilen you can 't carry
Ion. 01 regula r references with you.

Sa....... G. WIlliams WB5YNI
Hlaw.tha lA

THE PRIVATE PATCH
BY CONNECT SYSTEMS

The Pllvat" Pa lc h II, by Connecl
Syslem., I. perIlap. th" mos laophislicat·
ed simple. a utopstc h yet 10 hl! Ihe
mark<lt. Hook lhe Privati Palch UP to an
FIoII tranace;-- and a lelePhone and
you"e on the a i. wilh you' own aUlop;otch.
It puts a .Implex pa lch, control .ystem.
and CW 10e< a ll In onellOx.

This patch i. dlllSfent from tl'lil otl>8<
si mplex palChes on lhe market because It
u_ a VOX circuit fOl control .all'l8t than
a aampling system. Moat simplex patchel
are designed fo . wUch the trsns mllt"r ofl
""etY lew .econd. 10 quickly sampl" lhe
recel_ Input. Since the s ystem Is . i.....
pIex QI' s ei ther talking or listening, but not

both at onceI. IlIat·. lhe only way lhey can
tell II a mobile s lation wants to talk _If il

ca"ler is present during IIIe sampling
period, lroe .yst"", .tays In receive mode
10 .'Iow lhe mobile 10 la lk.

The sampling method works. but II lias
two dlsa<l\lanlages. Firsl , U·. atM'll)ylng 10
IISI... to lhe . qUCIlch ta ilS tna t are oen"r·
al ed ........, lime lhe unll samples. Second.
and more Important, lhoe I'anacei_ used
with a samptlng . yslem lias to be .ble 10
. w,tch bet_ I.ansmit and ,eee;-.., very
ra pidly. Tha i meant tha i radios wilh ,e la y
s witChing won't wor k. and ITIO$I radIos
will need modi fications 10 .peed up the
acllon of the squelch c l.cuil ,

The Privale Palch II aYOids lhese prob
1_ by using a soptliSIlcal4l(\ VOX Circuil
to conlrol TIR . witctling. If the party on
tM telephone etcpe t.l king fOl lTI()le than
a bout a hall second. lhe unll . wllcl'les
f,om tran.mil 10 receive, The mobi le un il
can break In dutlng troe normal pauses
Il\IIt occur In l:Om<'8tsstion. To prOV'i<le
backup control. if the unit s ta ys in trans·
mit mode IOI lTI()le In.n a bo ut 20 seconds.
It automalica lly goes back 10 ,eceive fOl
about 3 secollde. Thu• • the mobile user
will _ be locked 001 101 mare IlIan 20
secollds.

The VOX . witching sy.I"'" a lso allows
lhe Pllva le PatCh to work th' OlI\lh '''PIlal·
.... since the r-..rer ca..ler worn lock
lroe . yslem into ,eceive mode. 8ecause
the Ifanscelvet .wltChes leas oft... and
s l'yllin lhe recei.... mode Ionget', lhe s lri ....
oent TIR,swltch ing ,equiremenll 01 s a m
pllng·type patches a'e a voided.

The only diss<l\lanlage 01 lhe VOX
'Wltchlng .ystem In lroe Private PalCfl i.
IIIaI mobile aceau is also VOX con
Ifol led. In other words. \lOU can'l caplure
Ihe . ys tCKll mer"ly by mashing down on
lhe mike bullon. Yoo actually have 10 say
something belOle you 're in conlfol

The Priv.te Patch II wor1<S very well . "
took only a lew minutes 10 get everything
hooked up to my Mid la nd 220-IoII Hz rad io,
a nd no inlernal modification. to lhe radio
_e necnsary- . II lhe conneclion
points _e a~ailable on the back panel 0 '
the Midland. The Privale Palch needs only
miC'ophone, keying line. and . pea kSf
a ud io ConnflCtion• .

I did have one problem witn the unit _
lhe Midland TIR ,e1ay dr.... over 100 m ill;'
amope, and a powet su.ge when the ""a y
clos«llrie<llhe 'wllell ing l,ansillOlln lhe
Priva te Pa tCh the fl' s l time In" u.nsmiller
switched on. Ttl<! Mid la nd relay probably
dra ws mare cu.....t tnan the a_age, so
tl'lis problem .houIdn't coo,. ,..."y OCCU',
and the factory ,eport. Illallhey know 01
no 011>8< .uch la ilu' es. My solul ion waS to
use lhe key ing circuit to drive a . ma ll",
' 1HId '.elay whic h In lurn drl.... the TIR
,e1ay.

Once II-. keying plctitwn was '-ken care
of, lhe PrIvate Palch played well. II W;lS
very easy 10 adju.t lhe audlo-level con
tro l. to gel Ihe proper volume 1......1•. a nd
~ who used lhe unit (both radi o
and landline user101 eomrnenled OIl the
good audio quality.

The palcll has a built./n tone decoder,
a nd conlrol codes are provide<! 101 ac·
ceas. di.connect, and limer·resel tunc·
tlons. F,onl1>8ne1 .wifChes allow tone
d ialanee dial restliclion lbr shutt ing lhe
palch 011 if lhe firsl number dialed I. a 1 01
Oland rtngback enable and d isable.

If fhe rlngback circuit I. enabled. In"
un it will operate as a r""er", a utOPa lc h.
When lroe t"lephoIoe rings, lhe PrIvate
P.lch will!denh!y once and the 18180/101"
can be __ed by sending the llmer.....
.el code. The .ystem Illen works a. If a
norma l a utopa tch can had been pllced.

A 101 of lhouoht went Into the design of
lhe Prtvsle Palch II. Ma ny I""lures tllal
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perlor select ivity and frequency stabili ty
that made possible the incrNsa in the
numbe< 01 (lOfTlmunlcalions channels
hom 90 10 380 and then 10 720 .. ,perm.l·
ting expaASlOfl and growth 01 Ille .ystern
10..- cutJ8fl1 1'Mloed$.

MOSI 01 Ille users 01 larger air<;.atl, if>.
eluding the airlines, COfplll'ate lleets, a nd
Ihe li~e, hava several selB 0 ' VHF commu
nicatione end naviga tion radios on each
airpl ane. Some are ' edund",nl, lor safely's
ul<e, wIli" others ar. n 11:led for simulta·
neous 'eo:«>!ionIt.anamll8i.on and naY!·
galion. All ol the equlpmenl Is ••pensive,
and much of it is beyond lhe linancia l
leach 01 many private pilo ts and al relatl
owners who fly lor fun, Aa a consequence,
many s mall8f a lrpla n.es have only one
.adio; a Navcom unllthat comblnes both
tunclions of ~cations and naYiQa·
lion. Oflen. t"- .-dIOI are okler tube
types and a', limited in channel apKing
to only 90 or 360 channels. Ihus limil·
ing - Of even PfOhiblting_many .maller,
prlvately-owflfld alrcral! Irom lUll use a nd
enjoyment QI the national al.·tra fllc
Iys tem.

Pilots ol uilpl..- /gliders). balloons,
..peri tal and I'IomoI-buiII ai'<;fatl. lire-
fight , ull/alights, and other \ypIIt of air·
(;Iatl y have a llOmII!,me nee<l lor VHF
(lOfTlmunlealiOllll and na.igation fadiQS
and often cannot or will not spend the
larger amounls 01 money requi red lo r per·
....nent inatal'alion 01 expensive equip- ,

CommunicatIOnS Speclalisls, r8COQflil
Ing lhe need In this ar.. for small, ligI'II·
welght. inexpenslYe "ga, haa introduced
10 tile marl<etpl_ ila new Tfl.720, a hand
held transceiver 01 outstanding pe-rlor·

mance. Hera ia a uni t that ia crystal 
synthesized 10 COYer all 720 communica
tions ctlannels and 200 naYioalion chaf>.
nels;" 008faln on an inlemal nlead bat·

men! on my cessna 150 with plenty d
room IQ ape.rel or mounllng II lemporarily
some"hele in lhe vicinity of tile Insl""
......1 panel lor Quick reterence and uae.

I wsa vary surprised to lind tha t lhe
TR-72O was hea ring .tations in fl ig ht bel·
te- than my s landard a irc .a ft fadlo
which. by t!'le way, ia one of the older
9lJ-.cha...... types, unable 10 tecei¥e or
traMml1 on lhe ,plil Irequenc:ies In corn
mon uae today. Thus. for me. t!'le TR.l20
allowS aeee.s to airDOrlS a nd FAA com
municallons faclli tial that I COuld not Olh·
e<wiseull8.

The TF\.720 recelvea even dislanl Sla ·
lions on III Ilexlt>lt ...tenna inlide the
cabin d my all-.aluminurn Cessna. I tlaoe
nol yet lound the need 10 use lhe a'<craft
exlernal anlenna lor receiving., Dul I haWl
dillCOYefed thaI" wor!lll best on ",e ha nd
held for transmitting to dis tant s ta·
tlons ... as you wou ld expect. conaidering
lhe amount of oulpul power.

Enjoying the TR-720's Inlemal bellery
pack and Its lsolatlOl'l trorn the aircralt
electrical .ystem. I f'nd lhat much of lhe
hash generated by my engine .nd lis
accessorial Is absenl when I try to hear
another station. ThiS mea ns thaI I don 't
have to .a. lor a repeat QI the transmls·
sion. and it certainly saves weal and lear
on lhe ..rL I seem 10 be apprOKlling the
situation wheo'e I plan tOuaelhe TR.720 as
my main lfansceiver lor cotI'IITIl,rl'MtlOft8
and my air<;rafl radio lor navigat,on only!

I took the TR·72O on vacallon with me
and lound thaI it all.scted a ttent io n whe<'
__ I went. One F80 (Ii.ad base operatot)
loid me lhal it was " ... Ihe best-.aunding
radio on lhe lield! " Another loid me It\a t
he wanled to stOCll tl'lem 10< hiS IO<;.aI
clientele and lor t.ans_t viaolors 10 his
liafd. Tha pilot$ themselves are really i,..
t&fes ted , and lwo local pilots who fly a lot
01 formallon wilh their Pipe, Cubs want a
pair 01 them 10< pla_tg.plane communi.
CSllons.

Civil Ai. Patrol per$Oflf'o8f WClUId lind
t_ unolS ideal lor aeafch.and.-rescue
operations. In pe.rticulal , a .ecent ai<Pfane
crash at a remota mounta,ntoo aitf! re
Qui'ed g'OUnd sea'ch teams. Their wor!<
and coordination I,orn aircra' t in the a 'N
mighl ha_e been gteatty simplified and
S~!Bjed up tIad some TR-12Oll been
availabl• .

One oll!'le tealUfal 'IOU -will ".e is lhe
twist-off battery pac~, permilling almosl
instant ' 1IPlacement by a fresh pack when
needed, while tha original psc. Is being
recharged, Battery packs o f 450-mllll·
ampe<a.hou. capacity sre standa.d, but
75O--mAh pach a•• available. Sup(>lied a,c.
ceaaoriM include: lie. ani ........ (rubOer

ducky), slmulaled lealllef case. 11S.V_
wall ellarge<, de; char08' (Cillilrett",ighter·
adapl81 pluol, ea.phone, and operating
manual. Ava ilable accessories a re:
.I . aline b.attery pac k (ba tteries not sup.
piled), nlcad rapid ctlarger (1 hour1 deslc

type drop.ln charger. 22l)-V-ac: wa.ll
Charger, I.mutaled "'Iher caae lor use
with larger ballery pacl<. lamale hafld.
hetd $pea.erlmlke, cable adapler lor
PJ-<168 .nd PJ -G55 10 TR-72O, and cable
adapler 'or U·I14 10 TR-720

An oolsl.ndlng I.a ture QI t!'le TR·72O
that Iha",not saen on slmila. units lor air·
c.atl-oand use la lhe 3--position memory.
You can .tore three diff......t ft8QU8flCiM
in lhe rnemor y .....eIy by 8811,ng lhefn, one
at a Ii..... on Ille dial. swi lching to memoI~

locahon. 1, 2, or 3, and pushing lhe
memory·store Dutton, This way , lor exam·
pie, you could set up In advance an ATIS
frequency, a eontrol-Iower Irequency. a nd
a ground-oonlrol I.equency. Pa<fl.aps yOu
might want approacl'l--clontrof. lower, and

The pilot 01a sa ilp lane, which often has
nO permanent battery or radio se lup,
would lind the TF\.12O Ideal lor his pur·
poses, .. lor contacting the tower al a
conlrolled a1fJlOl1. lor example, when
wishing 10 land. Tha TA-720 is ..ally and
handity caffied aboard and mounled by

..-ns ollis beil ioap on 1118 leather carry·
Ing case. II can be suspended Irom Ihe
bell , of course, and carried por Iabl e In
that manner as wel l. One can visualize
stufling the tland-held into an available
g_ box (it fi ls inlO lhe glove compart ·

lery pac~ which can be recharged from
either.n automobila or aircrafl de Supply
01 betw...... 12 and 28 volts or hom the
115-Yo1t_ house mains. Further. and ,1iI1
more coo...,..,. ,t. the TR-720 ll.as t!'le stan
dard aifC/alt BNC eonneclor fOf lis anlen
na. Thus, a coaxial cable may be c0n

nected from lhe alrc/all anlenna, or the
standard !Iexlble (rubbo. dUc.y) supplied
with Ihe unit may be used.

Just a liny handlul , weighing only 1.2
pounds w,th 1118 s tandard nlead battery
~., and measu"ng 66 " 2.6 " 1,5
Inct-, l!'le TR-720 hal gianl-alze ~or·

maflCfl. AIIce+_ senaitiYlty is eXC"Pti"...
ai, and power ou tput on lransmitla nomi·
nally 1 Wall de or 3 Walts PEP, voice mod·
ulated. An . dapter lor an external micrg.
pI'Ione and headset is provided for those
who prefer lhem lor uae in lhe coc.P;t.
One QI lhe prime advantages at a trans
oei_ operated lfOfTlllS own supply Is the
obvious bac~up capability it proYl<leS in
case 01 f. llure 0' the ailcra't fadiQ sys·
tem. Al most as Importanl is the capability
o f portable operation, wne<e FAA (Federal
Aviation Agency) personnel may r-.t 10
!lifecl Iraftic Irorn an emergency f\I/lway.
a helicopter land.ng pad, Of another Ioca·
lion __ no ~nent radio inslana·
tion ex ial L

TR.12O airband Iransce;_
118.000 MHz- 135.975 MHZtCom
band), receive and tra ns mit
108.000 MHz~tl1.975MHzlNav band),
reo;;ej", only
720 (Com band! wilh 2S--kHz spacing
200 (Nav bandl ""Ih 5O--kHz spacing
Mic roprocessor-oonl rolled C MOS pha...

loc~ed loop

:I:,OOl%(_ 10°Cto +60°C)
:1:002'1. (- 30° C to + 60° C)
39 mA $Quelched
185 rnA 0 300 mW audio output
650 InA trafl$flllt
Fle..Dle rubtlef 5O-Ohm u,.,(Wllanoed Iype
9.8--Vl45O-mAh nicad ballery pack tC5-151 or
9.8--VmiO·-mA.h nicad bellery pack (CS-18l. Of
12·v, 8 AA al~aline ballerl" jCS.19l
6.6" {169 mml >< 2.6" (64 mm) >< 1.5" (38 mml
1.21b, (19 ozi,S« ~g) with belle<)'

1 Wall nominal. 800 mW m,n,mum,
3 Watts PEP toto 5O-Ohm 'Olld
:I:.OO2%(-30"C to +60°C)
G.eater than 60 dB below carrier
6A3. hiQh level Class B COIl.ctor
modulatlOl'l (AM)

o...al c:onve<sion sul)8fhMerodyne
lnt than.5 uV lor 10 dB IS .. KIlN (Com

...""
Leas than 2 uV lor 10 dB IS .. N)IN (Nav

...""60 dB at 25 .Hz
,S.uV th.eshold, FM noise type
500 mW maximum, lea, llI.an 10% THD
Greater than 60 dB
Great.. lhan 60 dB

SPECIFICATlONS

Fr-oUI<ICY ItabUity
Spur10va , harmonici
ModuIallon 1YJIII

F.-.quenc:y ra"ll'l

SalItCII"'ly
SQuelch III...ly.....-....
lot Iofta,gt ..;.et Ion-TRANSMmEA
AI DUlpu1 p<>WM

...W_
AECEIVEA
Re I_type........,

THE TR·720
VHF TRANSCEIVER

....,1 strlclly necessary but a'e .......e nice
10 ha", are inchJOed. For example. lhe
10. operal.. during lhe last minule be
IOte limeoul 110 Ihal the mobjle opefa lOt
has plenly 01adllance warning 10 reaellhe
time<, TI>8 acCflSS eeeee can be changed
to protecl aystem secu. lty,

The r_ te--Patch ringbac. Is d'sabled
II a aso flU been in progress on 1M ella,..
neI willlin the IaSI 1_ mome..la \80 \'OU
won1 gel OIher..-a of tM CfUlnnel up8el
w,th \'OUr ma.chine~ A lone-tCJo«>la ry ece
verier is buil l In so thal tl'Hl patch will wor!<
on ,m y~one 11 n.e ,

All in all, tflfJ Privata Pa lch II IS Quile an
amazing box. The VOX awitching syslem
.....kes it unique. and 1I tlas all tM 0I1lef
leelurea necessary to ma~f! il a tho:lrO<>Oll
Iy practical machine, For more inlorma·
lion, eontact Conn«f Syalems. PO Box
4155, Tou.nee CA 90510: (213}S4o-I053.

John AC...JTllInn AG9V
GfMft Bay WI

Many ha m. and readers 01 73 a re pilots
and a ircralt ownera, Tl>8<efore , th is month
we present a r&'Vi_lhal deals w;lh an AM
Iranscei_ for use on the 118-1:J6.MHl
airc.aft band. We 11'I;n!l llI.al Il'Ii' ur,,1 will
lind muchlaYOi' w' th pilota becauae of ila
8fmI1l size, ligl'll weighl, and extleme pIlI"

lability. providing a _satill ty saldom
seen In alrc ra lt equipment , wlln Illtle il
any sacrifice In pe-rlor ma nce.

One olll l,'s nice< aurprises Is 10 find a
pi«;e of equipment lhal peo1onns bailer
than \'OU axpecled. The TR-72O a'lT;faft
band VHF I.ansce;_ ia one oll_; II ia
• joy 10 o.-n and ~ate.

Although Communieations Specialists
la well .nown fo< its line 01 ama teur and
(lOfTlmllfcial ancod&rs and decodefa, It ia
len well . nown 10< its OI¥l8f prod

uti•... includ,ng Ihia new -.tu.a inlO
lwo-way eommunocahons eqU,pment IOf
Il'>e aucral! ow.... and piiOI. .and it 'S a
feel pleasur,10 lind that the eQuipmenl i.
almost ideally auited to lill a real need.

The VHF tI'crafl bend utends 110m 118
MHz 10 136 MHz and-unl i~a olher VHF
communica tions services-il i. AM, not
FM. In the l.eq<*lCiea ~SMd by

Ihia band, thera exist 200 naYiQal10n
~ctlatv\el aH and 720 o;ommunicalions
Hchannela.~

The ...Yigallon channels a re OC(;upied
by VORs (grOUnd-located VH F amnl
Rangesl. stations which permit a pilot 10
hOme in f.om any point 01ee compass by
....ns of an Inst.umenl mounled on the
insl""""""t panel. All t.... pilol~ to do
I. lune in I". stalion, oanler the '-'Ie by

lurning t!'le 08S (Omni flN,ring Selec:lorI,
and then lIy lhe plane on that bea.ing so
lhat the needle remains c8fltered,

This , o! course, is an Qversimpli lica
lion, bul II will 8efYe to deac.ibe one gen
..al way in whlcllthe VOR Syslem i. used.
The inslr",",*,1 tetls t!'le pilot ~her the
.ad,altll.at he is on is To or Frorrr lhe ala·
lion (there a•• 360 radia.a .. ,one for each
full degr", of t!'le (lOfTlpass~ When lhe
pla fMl paSSIl' O\Ier the a ta llon, Ihe ''Tg.
From card" 1111'8 over.

While l!'le pilo t lIies 1!'Ie needla, he also
can lIaten tQ the VOR"allon itset l and.a.
ceiWl lhe MorM--COda Indenlili.. plus
¥OICe transmissions 01 .......ttler and OItler
Inlormalion , I1I5ed lolly .....fety 10 his
deltinallon.

The 720 communications Channela are
used tor the purpose of ta l. ing to airport
eontrol tower s, Unicorn stations, other a ir
clalt, Fligh t S«vi<:e Stallons. and l!'le Ii~e.

It was the a<tWInt d eQuipmenl havlng_
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34-12 
15 _14_

13 - 9 
27 - 4 
..1 _ 1 -

-IllS -62 - 12,.210
- 78 - 29 - 2.262

G<OJJ
...oN
LUJDSU
SMJaT
YB30N

"'KJ8N _11 _ J!> _2.48S

"YB2BU -6!'> -22 - 1,43:1
G.....KHE -54 - 22 _ 1.188
PVaACP -43 _ 21_ 1.1111

"'OHB1A _143_10 _ 10,010
·1<A4l.4KG -113 -51- 6,.....1
W8UPU 69 ~J9 - 2.ll28
VE3NEX 52 - 31 - 1,1l24

"OK3KGI 51 _29 - 1.663
OK3RJB 48 _21 _ 1,296

0IURt.4W - 45 _22 - 990
OK1OAZ - 28 -23 - !)96

O K3Kll - 34 - 21 - S22
OK3KXM _ 11 _ 8 - 88

Slng~ ()per'altw. 10 ""e let'S

• • 'OH51Y -10 -10 _ 100

Single ap.,a.or. 15 Mtltlll's

"'K1NO _ 141 - 59 -8.319
" OH~YW _ 83 - 24 -1 .992

JAJEOF' - 50 - 28 -1 .400
I!>AZX - 58 _11 _ 986

YOJRF - 2e - 12 - 312

"'K8EX
ooSl5AR

Mulfl.QpHe .tw. 20 M..tftlS

Chod<_
DllVR, OZ6Sl.4. N&ElP. W&JOX

eluding I .... . tanderd s.uppl1ed eeeena
rie$ dncrlbed lIbcMl. f Of fun ..... InlOfmlt
t lon, call ot writ. COmmunat;o". SI
cl.lI.ts, 42'11 Weat T.II A-..... Or'~CA
92fi65.of296; /8tJ()}-854.(J647; (7l4) 998-3021.

Dealer Inq uI, Il,l$ lnwlted. Reader l)erylce
numbe'48S,

J im Gr.y W1XU
73 St.ff

ENTRIES:

Mail enlnes by 0tt0t01Q< 31 to: Anton
Kd>Ien DKSJA. PO Bcu: «1 01 63. 4152~
en I . F«ieral Republic 01 Germar>y.

Non-tPA statiool can WOf\< IPA rtelWS
only. and -.:h s laloon can only De 1ffOfI<ell

once per __ 4 IX'*'1S per 050 on 20. IS,
and 10 meters. Eac:I'I aso on «I and 1lO ...
lera counls lwo POints, except Ox, wr"CIl is
Wot1h B poO nts per 050.

fREOUfNCIES.'

Phontt: 3.650, 3.715-3B. l.o~ 142'X>.
21295. 28,650.

ON: 3.~1~, 7.025. 1 4.07~. 21.075. 28.07~.

Ind lc s ted I'e c e Uslgn. pol nls. moltlplillfl, and tOlal Scotti .

• "Wo,ld c lla mplon
••oxcnamp;on
'WNE ch.mpion
SIll.. plO'ii ncial. and ox counlry . ....,elI will .Iao be gi-. in recognillon 01

Ihis ,...... accompllsnments.

SI"O~ OpMaIOf, """ ltHJ.MI

.ooGJlRS - 164 -96 - 15.14.4
"SM6ASD _161_92 _15,364

XT2AU - 163 -85 - 13.85~

14,fXE - 158 - 84 - 13,.272
'maE - 163 - 66 - 10.158
W3FV - 141-13-10.131
SM~FUG -123 - 14 - 9.102
IT8EAl _ 101 - 87 _ 8.181
K4AGC - 118 -lie - 7.188
TQ6AUS - 101 -62 - 6,262
N1AKO - 1J9-ofS- 8~
G4NJW - 96 - 58 - 5,568
K6WZ _ 89 _ 55 - ",8%
KeeJ 88 -!6 - 4,840
Af5H 88 -55 _ " .400
'MllHS so - 40 - 3.200
t20Jl( 16 -38 - 2,888
S/ItI l lSU 68 - 38 - 2,.584
JA ISYL 81 - 41 - 2.501
mONO 61 - 40 - 2.w)
I6YPK 64 - 38 - 2.432
N50 S K 82 _ 46 - 2.~

GW3EHN - 64 _ 36 - 2.304
NNtlF' 52 - 4.4 - 2,288
SM3EZO 72 - 31 - 2232
Sl.45AA,Y 63-34- 2.142
QN7EP 55 - 37 - 2.035
VE3ZX 52 -38 - 2,028
K4,fAF' 51 - 37 - 1.881
T06HKR 4S - 36 _ 1.710
OK1AWC _ 51 - 24 - 1,.224
VE7VP 42 - 28 - 1,176
W Cay 36 - 30 - 1,060
VK2BOS 40 -17 - 1,ClllO
Tl2DO ofS _ 22 _ 990
Sl.46AEN _ 35 _ 21 _ 94S
KEeT _ 31 _ 27 _ 831
G4KHX _ 40 _17 _ 68lI
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1983 RESULTS
WORLD CHAMPIONSHIP RTTY CONTEST

Sponsored by Th. RTTY Journal and 73

the selected ' reQl*'lCy lor O9Iimum per.
f_ nee l rorn band-«lge to ba~
The TR-720 I. f CC Type A.cx:epted IUS)
e nd DOT Cert ified (Ca~1-

CornfTI\Jnlullon. Specl. lI.t. pia,," •
l ·yea, wa r,a nl y o n the TR-72Q. wllh a guar·
.nteed 72-hou, tu,na 'ou nd .or 'epal' or
,eplacement .

Alrc ,.tt owner'. net price I. S~. I...

RESULTS

the ARRL Awa'ds Comm' " IN1, The usual
d,aq ua lillcalion .utes apply,

INTERNATIONAL
POUCE ASSOCIATION

CONTEST
0000-0300, 0700-1000,

1400-1800 GMT
November 5- 6

8 porlsored by thll IPAAC. lhis ccetest "'ill
be oonducled on both CW and phone

EXCHANGE:

S9W """"" ...,;j ser\al ......-.tIer. US Sl.
Il(In$ also send ata.te; IPA ....,W send.,.,•.

eli•••• end • noi..type aqueldl cilCUlt U

used on f M equlpmenl I. Incorpor. tOld ao
lhat 'f'OU don' ....... to Hslen 10 "while
noi...·• bet_ tI....missions. This
" Y8$ the battery. too.

The TR·720 llITlploy. 1 mlc rop,ocessor.
10 inlegrat ed ci,cuili. e nd 50 I,.n. lllors.
T,an. mlll lN .nd ,ee.I__ Incorpor.le 12
v. ,eeto,", unaod s le gono wt'Iictl t'eek wit h

5COR'NG

Count 2 points lor Mdt c:ornpI&ted 2-way
050, Multipliers a,e each ARRl !MICllon
plus VE8NYI (74 ma xlfTI\Jm) KP4, KV4IKP2.
and KG4 Itallons a,,, in Wesl Indle. eec
lIon. wl'llie KH6 a nd othe ' US posSflSs lons
in the Pac II>C coont II ttle Pac ific section,
Final score is 050 POInlS times thenurnbll<
01 ARRL sections (plus VE.8NYI~

ENTRIES:

Conlll'St 'orms flog slleeIS. summa.ry
seeet. dupe sr-t) .,e aWililabie "om
ARRL HO lot an SASE. Off,cia. forms a,e
"'COfTlf'\"lollfl. Any enlry cla,mfllO more
than 200 QSOs most submit duphcate
c hec king sneers . Incom ple te 0 ' la te e n·
l, ies will btl c lassi tied as c hecklo gs , Logs
should include dates. OSO times, " " .
change sentl'eceilled. band, a nd mode
Postmarle your enlry 'or e;;1lef mode by

DecI!i.1bet 21 and send 'I to; ARRL "'1_ .
ington Cl 06111.

Each entlanl ilg' _ to be bound by llIe
provisions as well as Ille inten. ot Ulfl 011,
clal ARRL 'ules, the ' ''llulatio ns o . h is li

c e nsing a utho " ty. and the dec isions 0 1

FREQUENCIES

cw. 1800-1810. 3S6O-3650. 7050-7100.
14050-14100.21050-21100.28050-28100.

NoviCft: 3710. 7110. 21110, 28110,
Phone: 1855- 18&>. 3850-39&1. 7200

7250. 14250-14300. 21300-21400. 28560
eeeec

AWARDS:'

CertifICates to lhe tOIl S;ngl&OPllfillor
CW and phone scorers In bOIh IhIl A and B
categories in each ARRL section , and lhe
top multi-opera tor enl ry in e ac h ARRL D,vi ·
sion.

Intemalione l Police Aun. Conl..t
ARRL S_pltak.s-CW
DARC Co rona 10·Met., RTTY Cont••1

OMISS 0 50 P. rty
Dal. ...... 0 50 P.rty
COWE Conl..t
Rhode Island 050 P.rt.,
ARRL S I lps lakft-f'l>ona
ARRll60-.... I.. Cont..1

ARRl Io-Mai.. Conl..1
12 ofO-Mat.. World SSB Cha mpionship
13 75-... ..te' World SS B Clla mpionlh lp
13 160·Mete , World SSB Ch.mplons hlp
Hunting l ions In TlIe AI' Contest
Soulh C.rolina 050 P.rty
Americs Radlo Club Intema t......1OX Contftl
Yl-lSSe Commo S"' I.... 000 Pa rty_"
RTTY WorIcl CI'Ia~hi p Conlest
YL4SSe Commo Sysl.... OSO Party- CW

...........,
Now 6
Nov 12
NOlI 12- 13
NOlI 12_U
NOlI 12_14
NOlI HI-21
Dec 3_"
Dec 10-11
Jan 1
Jan &
Jan 14_15
Jan 14_15

Feb"-S
f eb 1&_19
Feb 1&-11,.."
"'ar 17-1 &

~rtur&alllt'oI f'lIQlIlIIlClR Ano!,*
poasibility would be the spll l· 'requency or
~1l4uple. O9Iion w1'le<. 'f'OU tel s N. w
l,lICluency ('lOR. lor ....mpIel Into
memory and. Corn f, lICl uency on the dl.L
Then you c a n communlc.te wllh • Flight
Se<vlc a Stat lon . nd near III , e ply ewe< the
V~ . l.llon CIOHst to YOU ' locetlon.

F<equency _ ,ion I. by lllumbwt>MI

us and Canad,an slations wOO othe< US

.nd Canadian .latlOllS us'ng llIe HI·
tNougll 2&MHz bends. " >dUlling 10 MHz.
Operll.. no more lnan 2. 01 tlWt 30 I>OurS

wilh on/ooIl l'mes noted~ ,n your log

lIsten,ng t".... counls as oPli"along II......

Opera ting ca legoroes Include single
operetor and mullo-operalor wilh a s'ngltl
tran smitter.

No ceceeecee contacta witt be allowed
a nd each staloon can onty be woOled cece.
' eg.I.dless 01 heQlE<1Cy Dand. A I,ansmoner
used 10 conlact one or more .Ialoons rn.ay
not~lly be used under~ 0I1ler
call dufing the contes. period ""',Ih lhe ell·

ception 01 lam,ly .Iatoons ""*e mor" lhan
one callsign is assigned by FCCIOOC). oee
ope,a tOf ma y not US" more tha n one c all·
s ign 'rom any g i.....n loca tion during the COlI·

lesl period. The use o' Iwo or more I,an$
""" .... simullaneously Is not .tlowed.

CONTESTS
Robert Balfer WB2GFE
15 Windsor Dr.
Arco NJ 08004

ARRl SWEEPSTAKES
CW

Starts: 2100 GMT November 5
Ends: 0300 GMT November 7

Phone
Starts: 2100 GMT November 19
Ends: 0300 GMT November 21

CALENOAR

EJcCHANGE '

Conaecuf_ ....1 nurnbef. precedence

lA ,I you run 15l).Woutput or leas. a II more
l!>an 150 WI. YOU' callSign. check (laSI lwo
d'g'" 01 ee yea' you wefe t'NlI licensed),
and you, AARL seclion,



CH "-I H lal), KC5NO '. 5/. VE31CA 1421, PY!lEG 1411, Dl8"-1BE '41), OKt AY P 1181.
KBN O (37J, DAt TN (31), KG tE (36) K!lLZO (3'>1, KC~SZ t331, V02CYl I3ZI, KA1G+-1A
(321, KAtWJ (321, ..nd KA2COE 131J_

With Janua'y lust a'ound 'he co'ne'. It'S t,me to p'une th ose d ipOles an d 'n
_e'ted vees and gilt 'eady fo' the 3'd annual e.ent . If propaoat ,on is In OU' fa . o,
and ..-e c.. n lIet the 'NOfd out 10 as ma ny OJ( Slat'Ons as posSi ble, .... "" p8<;t to
see some ' ..nl ast,e scoees ..nd some ne N "'O,ld recOfd,,'

YOU snll ha .., lo rne , SO se-nc! ,n you' 1984 ccot est fOf ms toda,' Enclose a n
SASE and send '/O'U ' ' eQuest to Oe<1n,s Voun_e , NE61 . 00M" Ie< Conl"t Ch.. ,,
man . • 3261 S,. th Street East . Laneast'" C.... 93535 - s," GO$~Y " ETC

RESULTS
ISNPH, 4M3AZC, K3TUP, AND KC5NQ:

1983 WORLD 40·METER CHA MPS

Mull .-tland t on l"SIS a '"..-on !lt lost on I"" .().~le+' ba nd ' ....11 ' '''l IOil COf\l<lSl
sl ato()nS ..,II adm,l l!'1I' a Geoont ~Of" on 1 '-'111: may S~" It>e <;1I 1l",'l'I\I;" be

, ..eeo t"SI- and~-pl ..ce f,n's'>efS '/lny,s 'I. In"n, IMl 40 ~ms 10 be 11>"
lorQo tt" n Dand tlf SOman~? Tn" ans",e' ' s CGIlg<! U,OI1 '

6'a a dea s! s,gn"ts ma l<" tOf a "'lfy n..e llc " ,pl"'l!l'\Ce " one ,s to fOOSt on 40
That,s why 13 recalln 'l<ld Ihe 'a'" opporru" ,!y to pro." Ihat 40 mete rs Can ,n fac t
be the Dotn-again band ,t used 10 be . W"h all thll""""'''''!Saoa,nSl f OU , tM IOD
contest", wOUld be tl>e one ...no cOuld SU,",I'" 11'1& s trong Caftle' S ot "'M b<oad
t a s t 51. loons 0_5" ,,5, t~~l ''''''S unbea ' able OR", that e ..," In" be'l.1 1,1t".
ca nnot o -.:;ome To lOCI !Mt 10 otm",n I l'>Qse .-:e5'\.<1 ' 1 muH,pl,e' PQlnts,

t>e<<l 'S .. tIOI nd l nal ,e SIS fOUr 5 1<,11 of' c.oss ba nd (>p8fahon 0<>(;'" a nd fo< a II
T"., _JOf ,11 01 con'"' ants ,"""ca led thaI thllt 0 1 I>" lhS """e e,cell"", to

most patl s 01t~ NOttd. I>"n,cut.. ' ty 10 Europe ..nd As'a Slal'ons a"" ed a hoSl
ot n" .. count""s to tM" 01 tathes ' Sta leS,<l!l cond ,l ,ons ",e'e 'eDO'ted 10 lilt Ihe
liltSl 1M y Md be"n ,n many "' M>S

Ahe' a ll Ihe smOk" had Cleared and 1M "ni' I"S ",,,,,, r"r.e, " ld and t..lh"d
KC5NQ led Ihe par. >: for songle-<>p",aI Of slaloons Th,s r.hamp,onsh,p staloon
manaQ'ld 7';6 QSOs ,n IlItss th;1n 16 hou's 01 . 0-"'"" ", ope'''''on ..nd .....:>rk ed 6 1
Sl al~ and po'O¥,nees and,,5 01 counl" e s_ "- d ,stant ...,.;and ...a s affo<<led Ft(>< _
I<1a conleste< N.8I\A. ..1\0 .,;cumulal"" ')')9 OSOS, ')') Slat"s a nd p""", nees , a nd
.a counl'O@'S F(>< S'''Qlo&-OP'!' '' lOf 01 Sla toons. OU' QOOd I,,~ •••n ....zc 01 V" "",
l ue ta be<.a"'" , ..... ....,.. td Ch..mp ..,In 576 OSOs , ')3 stales a nd pro_'nees . ..nd ';6
OJ( count""s IOf h ,S tota l K3TUP 100" lOp hono's lo r a lt w rvE mull ,-<>penl1Of »t a
t,ons "" tn a supe , tally O. t21. OS05, S8 staTes and pro.i nce •. and 56 01 coun
t" es OJ( mu lti,ope'ato' hono.s .."n' 10 t5N PH, who worked 007 QSOs. 43 Sla l" s
and pro..nC/lS, and M OJ( counl"I)S

01 al f Ine cl....s"s and c" leQOf,es ,n lhe 40-""'t.., contest, lhe WNE mult,
opetalOf t,nal Ileal ..as Itle Clos"st Close Otl the he<lls 0' cMmp,on K3TUP ..-as
l6O--mel'" con tesl ...,n.- K8NO ...,tn I12'l OSOS, 51 stat"s .."Il PfO'Y'nce5 ..nd 31
OJ( coun"'e s Only 8') 0S0s and n'}UQnly 6 ,500 pooMS SllP<Ira t"" reese f" Sl af>d
...,.;and·plKe t,n,sher"

In It>e wrvE s ,ngle-<,>pefalOf cl ass, s t.. t,on s ...,11'1 500 0' mQfe QSOs ~,e

KC5N O (7561, K.... 1)(N (7181. KC3N (7021. KG1E (6 76). KM9P ' ''181, K4HAV '6171,
KC8JH ffiOO). WA~ IOK (590). N4BAA (5591, KA 1GH R 15231, WMS'IO 1'>001, a nd
KA 1WJ /5031 OJ( Sln(lIIl'O!!,,'ato' ,tatoons w,th 400 or mo", OSOs ",cluded
4M3AZC 1') 7Bl. 103M.o.U 141Bl. I06 NO.o. IH 8), OK11N 1. 38). ..nd CH NH /42\;1 In
lhe mul1'-<lP'l'''lO' cla,,;s, '>00 Of mQfe 0S0s ..... 'e Obla,.-....:! by K3TUP (12141
KBNO II 12'l), K5LZO 161 31, KC4I SZ 11641, t'l NPH 1«>7). 14001 '64111 N8EKE 1!>'l21,
and K8IQA~1

Well _ 50% ot rne 40-meler conl"lants O/OI'~ed 40(>< mo<e lotates ..nO pt.,.

' n<:e"io, _n1 Sl.. t '~ that .Iley ...,.k"" a ll st.. les ,n It>e 24 hou'S 01 t..... cOtllest
!!""oo KC4 NQ man.a(led to 9"t a Clea n s ....eep 01 6t st .. le ..nd p,o<lne,al mull ,
phe's.I"" only one ,n the co"lesl lo qet a ll WNE rnult 'Ploe,S DOss 'ble. KAtXN
lacked onl y 2 10 ma tc h KC'>NO's lea t, .. 1'1 ,1'1 KCBJ H, VE3ICR, K3TUP. and KC~SZ

all re<:ordOO56out of the 61 po1>s,ble Sla te s and pro.."ces
In OJ( . Ille lo llo ....,~ s ta t,ons "'Of~OO 30 Of mo,e OX count"es_ 15NPH ,{,4J.

~ooT f62). OK11N ~91 , . M3AZC (')6~ I06NOA (')61. I03M"-U /!>OJ. N4BAA 14.81,

. n-METER CO NTEST SOAP60~

KG t E "Will Ify a beam "'1.1 y...a, Instead of a dipole alSO teet"
KAt AC "A g'eat conte s t N"w oe lta 1000 wo'~ed ..ell on OX Blew tM linear

h.ll..a -; lh'OUOh Ihe con'''Sl ,nougn W,II <l!ll,n"el y be oac> ne . l l'1!a ,
doIsp,te prOblems Ih,s lome a,ound

KC3N ··WOf"'''ll 15 OJ( st.t,ons splot t,equency .. TnW! an .... te'nal .-10 g'''''s
0RIIt la s t ........s' loadS oI lun bu lcouldn t the t;' oadCa$l slal'ons QSY? .0.9"
16 ~ 'fOIl ne,' ,..,.. ,

K3TUP "24 hou'S 's a pe,teet .mount ot 1,me 1m a ny conIest.
WA 3SPJ: '·Enloyed both 40 , ..nd BO- MeTe, Conles,s a lot
N4BAA: -c.eet co nle s t aQ..,n! Nexlyea' Will ha.e 4 el"me nts at 140 feet '
WC4E: ''Tha nk \'00, 13, IOf the ""portun,ty 10 pa,tlc'pale ,n SllCh a fi ne (;On les!."
W04RCO: "Mos t enloya ble contest. Good 'e pres e nla tion of 0 /. mOSI ct 'whom

...,II'nol y"5t"""" up'
W4TMR "Th's 'S m , forst 4O- Mete, Contest, can I ..-a ,t "nlol ne .t ~a"
KC')NO The Olf ...a s bell", 111 15 ~.., and t~ band ....5 ,n e x"emely good

sha pe Tha nk I'O'J, 73 a nd It>e contest bunen
N7BUP '" Had a g'e at t,me _ ...,sn I liad bene< prepa,"" to go the d,st ance

o . e rn' o nl '
KC7PA "Ne" yea" I defon't flly a m gelli ng a seco nd , 10. Hal,., to m,SS lhe rare

OJ(. Got live "" '" countrl"s , M ..eve' How about a lo ",·powe , c a te gory M.t
y"a'? Othe,wlse. I'li need an amp"'

K9GOF My w,f" tN90l JJ a lmos t bea' "'" ,n til,s conle-sl
KCIISZ ·'Would ha"" bee<I n,ce to lIa"" Eu'opeans I sten,ng ullband We had

...,.,.,. al oven,ngs bul no 0RIIt 0I001d 1 s'en UP f,eq.......cy ,t~
EA 10F A gtHt OPllOf!un,ty to WOf~ ne.... st .. tes Of count"e"
HI8GB " 1MnkS ""ty muc n IOf.n ,nle'est,n9 pnone cootest-,t"s long 0"'"

llue' "
lOb NOA "1 ex pe<:I'ld mo'e P..,t'C lpa l,on t,om Eu' o!!"ans . Many asked ",ha l

con le s t ..as (lo in,! on ."
'IE3ICR "O,dn' l e . !!"c ' to be so ",.olve ll ,n tne conlesl Howe.e" Once I

sta 'tOO, it ..as h.. 'd 10 Qull'"

4O-METER AN TENNA SUAVEY

'''' "'" Dett.1oop sa J8
O,poIef,n""" "" ""lEI "8% U6 "1\o 2-element ...." .. beam " 0
'1.- Of V. wa _,., ""rl 'C.1 n , " 309+ement y.g ' a.a J8
T,a p """,cal s a n s .-elemenl yag ' 0 "2-elem"n' yag' r o s e Longw" e 0 '9
'I. ·wa.... Slo !!", " .9 Log !!"ffOd.c 0 9
V. ·...a"" slope, a a " 2-el""""'l q uad a.a 0
2..,lement delta 10«1 ., " BObla,1Curta,n a.a 0

I •

DARC CORONA
10·METER srrv CONTEST

Starts: 1100 GMT November 6
Ends: 1700 GMT November 6
Th,S fS lhe lasl o' Iou. test s du"n(l the

re'" SPOf'SQled by the oARC eV to peo
mote ATTY 3(;1 ,,,,ty Otl the 10-met'" band

Use lhe 'ecommended PO'hons 01 '''''
to·""'t'" band. E..c h SI.. I,on c..n be COtl
t..ctec ooly coce. O!!"t .. t,ng classes ,n
cl"oo s ,nllle-/mull,-ope ' atOf and SWL
pIPnl '"

EXC HANGE:

Ead'> eomplet"" 2 ~ RTTY OSO '5 ...,.11'1
I poon. MUIl'pl ,...S ' nc lude lhe WAE ..nO

oxec Iosts . each US S1ale. a"ll eaclI d 'S
Inc! 'n VENa and VK. The " na l SCOfe ' 10

the lo ta l osa poonts limes tht! lo ta l mulf,
phe.

AWARDS:

Apptop"ate a ..... rds to lhe le..d,"'O sta 
loons ,n ..acn class,loo:at'on. assum,"Q
'easonable SCOfe$

EN TRIES

Logs must conla", na me, call . .."Illull

add'ess, 01 p.ilr l,c'panIS AlSO sho-..- cl ass,
',mes ,n GMT, e'chanw,. a nd Irnal 51;0"'_
SWLs apply the ' ule s accord inQly lOllS
muSI be r""e lvW .... <tn,n 30 days a!t e' tile
t<lst. Send all enl"es to. KI..us K Z,e lsk ,
OF1FB, PO 80. 1141. OM')') EttenS<l<l .
West Ge<ma ny

DELAWARE aso PARTY
Starts : 1700 GMT November 12
Ends: 2300 GMT November 13
Spon"","" by Ille Delaware ARC, Sla

loons may be O/OI'~ed once pet' band ..nd
""'Ode tor 050 and mul1'pI.... c,ed, ls

EXCHANGE

CW_1805. 3:570. 7Oro, 14070. 2t070.,.".
SSB-1B15, 3915, 1275, 14m. 2 t . 25.

reese
No_lc ,,- 3710, 7120, 21 120, 28120

SCORING

Oe/a....a'e slatlOnS $C(lfe I poo nl pel" OSO
Mulloply tolal by the ......- of ARRl sec
toons ..nd 0)( count""S...,.,.",,

Others $C(lfe 5 POInts PM Dela ....a'e s 'a
toon WOf!<IId MulHply 'olal by lhe numbef 01

~a ...are counJoes """ked Otl eecn band
and c..ch mode (m... ,mum ot J6 mult>ph""
poss ibl"l

ENTRIES AND AWARDS_

App<op" ..le a ...a rds 11 00 (I, ..... to the
100 s<:ore<s-. In II<kl< hon cert ,too:.ale ...."1 be

0'-' 10 ..M s taloons _,ng . U tllree
~a...are counl...... It \'OU .......... all ' hree
counl,~ .. f>d ...anl the WDEl A..a ,d. send

t...., 2O-<:""t s ta mps ..nd an aOd'e-ss label
Ma ,1 logs by O('Cember 16 10 : Cha , I'e

SCulley AE3H, 103 EVan Bu'en A",,"ue
New CasHe OE t9720 Send a n SASE tOf a
copy 01Jhe .esults

OMISS aso PARTY
Starts: 0000 GMT NOl/ember 12
Ends: 2400 GMT November 12
SponSOfed by the Old Ma n Inlo",a.lonal

Sideband Sociely Wof~ statroos once PC'
band Exchange AS, name. state. ..nd OM
no_lot anVl- COunt 5 pomts pel OMISS
memtoe<, 2 poonts pol< 'O., .... ,ob&i . Mull<p1y
by tol al s ta tes. VE pnWtnces. a nd OX coun
tr ie!l. PlaQUe 10 t<>p-!IoCOt1ng memtoe< and
no"rnemt>",_ e;.,n,too:ate '0 Iop-scoo-,"Q
meml>e<s m each US ca ll d'slrtel M..il 10Q!l

ar><! C<>'ffl' s heel ...,Ih", 15 oot'S to: R,en Be
S'lka KA1HGV, 460-8 Radme'.. Road,
Chesi)"" CT 064 10 Include a n SASE 10' 'u'
ther ,ntO'ma l,Otl

ccws CONTEST
Starts: 1900 GMT November 12
Ends: 0500 GMT November 14
SpanSOf"" by tile 8&11 S1Stem Amilteu<

Radto hal"'''''y, lhe con lest conla ,n, .a'
ious sess.oos du ,lnll Ihe pencd. Tho con
teet is open to present and 'el"ed employ
ee!! 01 8&11. Wes.em EIec' ''C. AT&T , a nd
sut>s>d,a 'oes 01 AT&T. eonla<:1yoIII" 10<:81 'n
t_s coor-ll,n.ator tot lOO' ar><! complete

rules, Ot ...."te to: FIn,1 Pearson WAIl)(V
Bell TeleptlOf oe labOfa lOfoes, \600 Osgood
st.. t-+ortll Ardovef MA Ot8olS. Room 3E-46
Telephone (6t1)-681-6t79 (WOf~1 (>< t603l
362-4297 (home)

RHODE ISLAND aso PARTY
1700 GMT November 12 to
0500 GMT November 13

1300 GMT NOYefTlber 13 to
0100 GMT November 14

SpanSOfOKl by the fist Bay Amaleu,
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WireleSS Auoc:~lion. Rl stalions *O'k 0Ih
er AI slaloont and the rest of lhe world- All
othllfS wQ<k Qrlly fl i stations , The same ste
tlon may De worked twice on each eere,

on phone a nd ooce on CW,

EXCHANGE.'

R:5(T) and Slate, province. counlry. Of AI
CIty,

•

1983 RESULTS
40·METER WORLD SSB CHAMPIONSHIP

Indicat ed a te CoiIllaign, OTH. osea, st.tes/plovloces wOfked . DX wQ<ke<i, .nd
tot.1 score.
" WorId C!\ampjOn
•StatelprO\fincelCOuntry ch.mpion

-W. Genn&ny _ 183 _ 1 -23 _ 8,784

OX /rIulli-Qperator

" I5NPH - Italy
'14-ClUT _ It. ly
'DA1TN _ W, Genn&ny
•JI1QQl - J . pen

SWL Sla lion

OX Slofll. Opere tor

" .M3AZC -V_oole
' I03MAU -!l.'Y
· Ot<ITN -Czech.
· CT. "IH -Pot1ugel
• PV5EG - Srazll
I06NOA -It.ly

' Dl8NBE - W, Germ.ny
OK1AYP -Czech.

'HI8GB -Oom. Rep.

' CN8CO -Morocco
' LX1JX -Luxembourfl
' EA1QF -Spain
' v K5 BW - Auatralla
14CSP -It.ly

' F8WE -Fr.nee
OK1AOZ _ Czech.

' JM t NI(T -J.pan
I8Zl.W - It.1y
Z56WB - S, Alrlca
OKJCRH - CZech.
EA3DM P -Spain
WTO -Norw.y
YU7SF -Yugoelavl.
OZ4ZT -Denmal'lo;
OIUYK -Czecn.
Dl70G _ W,~ny

Jl1EJO _ J a pan
OZl ACB _ De nma l'lo;

WNE /rIulli-Qpllra lor

_ 66 7 _43 - 64 _l.9,M1
646 -32 - 82 - t2ll,S2.
381 - 31 - 37 _ 47,7Je

51 - 12 - i - 1.806

-53 - 56 - 12• .805
_ 41 -50 _ 83.447

-31 -59 - n.i40
_ al _a7 - 7a .888
- 48 -.1 - 69,064
-17 -56 - 68,556
- 16 -.1 - 42,408
- 30 -38 _ 39,916
_ 4.4 -1 7 _ 24 ,583
_37 _27 _ 20,800

- 15-24 - 8,42.
-3!> -0- 7.seo
- 20 - 18 - 7,486
- 12 -22 - 3,434
- 0 -22 - 3,388
_ 2 _ 23 _ 3,250

- 17 - i - 2.808
0 - 22- 2,158
3-17- 1.280
0 - 12 - 732
3 - 11 - 700

- 10 - 0- 360
-0 -9 _ JOB
_0 _ 5 _ 120

0 - 5 _ 1100- .- 32
0- 1_ 8
0 _ 2_ 8

- 578
_a78

-'"-."-""-.,.-,,,
-""-""-,..- ,..
-,oe
- 101

"rs
"se
""""""""••,

-1 214 - 58 - 3!> -120Jl63
_ 1129 - 57 - 37 _113,646

- 813 - 5 7 - 3!> - 81,512
764 -58 - 33 - 76,113
584_&>_16_ 42,142
445 -55 _28 _ 39.840
45-1-5-1 - 2. - 38,064
311 - 0&8 -29 - 32.602
498 - 51 - 7 - 29,290
592 - 4.4 - 0 - 26.048
297 -48 - 25 - 23,288
295 _47 -1 3 - 19,380
192 _41 - B - 9,898

48 - 23 -1 3 - 2,376
58 - 34 - 3 - 2,257
66 -31 - 0 - 2,046
71 -25 - 0 - 1,775
57 -30 - 0 - 1,710
. 9 -29 - 3 - 1.66oC
59 -27 - 0 - 1,593
52 - 29 - 0 - 1,508
52 - 22 - t - 1,219
39 - 19 - 0- 74\
30-20- 0- 600
21-13-0- 548
24 _ 16 _ 1_ .25

7-. -0 - 28

-"
-OM
_ n<
-CO
-SO

-"
-"'_NY

-"
-OM
- OH_w,
- V"f

-NJ
_ A<

-"'-"
-"_'N
-CO
- Ol
- H_w,
_m
_H'
-0'
-C'

""N' NL70

"'"Wl l UGI4
' W!iEIJ
Ko.PP

-- '"
KB9PB
WC4 E
K9GDF
I<B 7M

,,"U
KI7F
AA6EE

Ol·104

. OK3TUP

' KaND
'K5LZO
-xcesz
' KB«lA
'KOH O
' NSAKY
' KF2X
' WA3SPJ

N8EkE
' KIlUR
' KWTY
'WBlGMH

WIVE Sin'}le Ope,alor

"KC5NO _ TX - 75otl -61-45 -86,496
'N.8M _FL -559 -55 -48 _65,7t 4
'KA1XN _ MA -718 -59 - 27 - 65, t 88

KG ,E _ lol A -676 -52 -36 -~.592

' KCJ N _PA - 702 - 55 -27 -60.928
' VE3ICR _O NT - 467 -58 - . 2 - 57,200
' KC8J H -OH - 600 -58 -29 - 57 ,072
' K. HAV _GA -817 - 55 - 22 -SO, 127
' WA'ID K _ MN - 590-56 -23 -48,901

KA1GHR _ 1.4,1, -523 -52 -32 - 43,932
KAtWJ _ lolA -503 -55 -32 -43,761

' KM9P -IL -6t8 -55 _12 -42.612
' W5JW _ NM -452 -56 -29 - 42.2a5
N8ATR -OH - 485 - 5-4 -25 - 41,080
WA4SVO - FL -506 - 53 - 19 -38,880

' KI7M -OR - .e3 - 55 - t 5 - 33,880
'KA2CDE _NY -:Wt -52-31-32.370
' V0 2CW -LAB -288 -54 -32 -29,326
· Wa.UFL _1,1, -453 -55 - 8 -29,169
·W9tJP - WI -377 -53 - 13 - 26,136
WOllIVL -OH -397 -53 -12 - 25 ,805

' WH MR - NC -300 - 53 -2. - 25,718
'KIlG 04 -VA -503 -46 - 3 -2.,990
'M1Re -1fT -287-55_21_2• .528
'WiRE -IN - 300 - 51 -21 - 24.192
' WJUSS _ MD - 321 -55 - 15 - 2H l9O
'N IB FS -CT - 487 _46 - 4 -23,550

K4JPD -GA -295 - 49 -20 - 22,440
K02W _ NV -293 - 43 -23 - 21,7t 4
KJaYD -PA -328 -35 -2. -21,181

'W8FGA - 1.41 _ 372 - SO _ 3 -19.875
Wo.RCO -GA _212_49 _28_19.327
N4 FKF _ IN -351 _47 _ 0 -16.• 97
KU2W - "1'1' -263-49- 7-15.178
W1WEF -CT -263-51_ 1-13,728
NII OOS _1 ,1, _ 220 _48 _ 7 _ 12,485

' VE4 RP _ 1.4 ,1, "1 _ 154_41 _15_ 9,518
KA2EAY _NY - 212 _42 _ 2 _ 9.416

' N7BU P -AZ -150 _41 _t. _ 9.350
' NF4 F _T"I -t70-42- 8- 9 ,050
KABPPJ -OH -217 -36 - 0 - 1,8t2
W3ARK - PA - 225 - :w - 0 - 7,6SO
KA4MTK -VA -160 - 42 _ 4 - 7,544
WA1TCA -CT - 138 - 40 _ 7 - 6,768
KC8HJ -OH - lSO _42 - 1 - 6,493

'K30X -NJ -106 -43 -11 - 6 ,480
' N5BMD _LA _1 19_40 _ 7 _ 8 ,:W5
K8CV _1041 _144_36_ 5- 6,232

' WAt YXL - ME -151-36- 2- 6,040
'W8vEN - WV -1 29 - 39 - 4 - 5,719
'KC1PA -UT _ 11. _ 40_ 7- 5,687
WA)JKW _PA - 172 -32 - 0 - 5.504
I<F1B - CT - lIS -35 -13 - 5.280
W2FTY _NY - 92 -36 -12 - 5,0&0

' WB8ZRut- NE -tOll - .1 - 4 - 4,950
' WTCBJ6 -CA - 81 - 25 -17 - 4,32{l
W213KZ - "1 '1' - 12 - 29 - 17 - 4,324

' K4VB -AL -104 - 38 - 2 - 4.280
I{2 MK _ NJ - 120-35- 0- 4.200
1<S5S/. -AL -103-34- 0 - 3,S02
WBaYEW - OH - 97 -35 - 0 - 3;395
K1NCD - CT 61 -35 - 2 - 3,071
KA2CDJ _ NY 93 -33 - 0 - 3,069
N5ACP _"1M 59-33-tO- 2.967
'N9LYN -IL 62 - 34 - • - 2,546
N8 EOH _ loll 87 - 28 - 0 - 2,436

OPERATOR CLASSES:

(AI Single operalOf, a lngle trenamitt« ,
phone criy. (Ill MulIklper.tOf, Ii. tra...
mitt.., phone criy.

EXCHANGE:

Stltiona within the contiMflt.148 United
StItes end Canada Irl nsmlt In RS reporl
and It.te, "",,,"nee, Of territory. All OIher
It.lIons, Including AluQ. .nd H.well,
tr-.nit RS report end OX country.

AWA RDS.-

Certlt~lee ....arded 10 top-.ecoting Sl.
llOfl In each SI.le, Pfew,nce, counlry. alld RI
counly, plus lop-sco<lng NlWice .nd Tech
nicia n in RI.nd 001 of s ta le.

SCORING:

All stalions sco<e 2 POi nts Per phone

aso, 3 poinlS perCW aso, and 5IXMnts tOf
0S0s ..th Nooices .Ild Tecn.we;.ns. AI
SI.tlOf\S multIply OSO IXMnts by the num
ber of Sl.tee. provinces. and counlnes
worked. Ott\efs multiply total aso pomts
by me number 01 d ifferent RI Cities and
IOWns worked (39 m.a-imuml.

REQUENCIES:

Phone-3900. 7260, 14300,21360, 2B6OO.
SO.110, 1 ~.2, 1~52,

CW-18tO,~, 3710, 7050, 7110. 1.01050.
21050, 2t 110. 2lI05O, 28110.

Use FM simple., no repealers,

/rIlSCEilANEOUS RULES.'

Work .. many .t. tlOnt u POMible on
«l-meter phone during l\'Ie speclti«l t ifl'Wll
01 . lIow.b1e operation. The Nme stillion
mly be worked once. Crossmode contact.
will not count. Slngle-oper.tOf at.tions may
oper.te. toe. ' 01 18 1lOu~. All multi-<:lper.
IOf It. lions may operel. the enti re 24-houf
period. Off periods .....t be not., in 'fOUl

~j and 01\ 'fOUl .-.mary~ Ott
perlods a.. no leu ,lteo 30 minut.a Nell.

3RD ANNUAL 4O-METER
WORLD SSB CHAMPIONSHIP

OOOOZ to 24002
J8nu8ry 7, 1934

SPONSORED BY:

73: Ama l,"" Radio ', T.cholcel JOUmtll.

ENTRIES'

l.oQ5 musl ,.....,... det",me in GMT, 1:3'1.
e-cmnge, ~nd, and mode. Include your
_ , can, maIling eddress, clue a lh li·

.t ,on il . " y. 100ai aso pOInlS, multipl,ers
cla"TlOO, a nd lina l score. Entries mus t be
poslmark&(! no la ler Ihan DectKTlber 15 and
Il(IdrtlM'ld 10: East Bay Amateur W,r&less
AssocIatIon. PO 80. 392. Warren AI 02885,
Include lIt1 SASE tOf .-uus.

POINTS:

5 aso points IQ< contacts with WNE sta·
lIonllocated within l!'le conllnent.l 48 Unit·
ed St.lea and ca~ Alt OIher contactl
IC:OnI 10 pointl eadt Liel pointl IOf udI
contllCl: 01\ your log Ifleilltl&l-

wut.. TIPUERS:

1 multiplier point II earned tOf each US
Itela, 48 m• • lmum (. Olslrlct 01 CoIumbll
conlaet may be aubstltuted for. Ma ryll nd

mutllpller). udI canadi.npnMnce Of tern
tory (13 m,,'mumj, .nd OX country (e.clud
Ing the oontlnentel US and Canada).

FINAL SCORE:

TOlel aso points ti~ 101.1 multiplier
poi~ IlQu.&la cJeimfld acorw.

CONTEST ENTRIES,

Each flntry muat lnelude a contest log, •
dupe &heel• • contest summary. • nd multI-

pI"- checlIli,1. we recomm.nd thlll c;oo.

teet l nta I8fld lot • copy of the contest
tor-mi . Send an SASE to the conl8llt ad
dress lIaled below.

CONTEST DEADLINE:

Eeen eolry..-t be ~trnel'lo;edno la t«
I""n FlClruery 12, 19184.

DISQUAUFICA TlONS:

Omlllion o f Iny requi red entry IOfm,

operat ing In exceslot l8f1al poweo. manip.
ullting of contesl aC04"eI Of limes to
achi ....e I lcore advantai8, Of ra llure to
omit dupllc.te cont.cta whic h would r.
duce the over.U tcOr. mor. tlWl 2 % I r.
.11~ fOf irnrnedia" d lSQuelil1ca
lion. DecI'1ons of lhe coot..1 comminee
, .. Iinel,

AWARDS:

Contelt a warda will be illlued In each
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7s.M ETER CONTEST SOAPBOX

KA1DZV: " Enloyed Ihe contesl-.ery unlquei "
KG1E: "b c e lle nt test! Propagalion'o .1I paris 01 lhe wor ld was Iinlast lc!

Sure was a grNI conlest"
WAIZA M: ~A ",eal lime a ga in lorlhe SftCO"d yea' in I ' OW. I'll be back."
KB3A: ~Had tile best of both worlds, mullklp lor SO Ind lingle op IOf 8O.w

1U3S; " Nice conleet. NII.t year. I will p1ln 10 spend more l ime Or'l the ai r."
W3USS: 1"leol.1dous condolions a nd I",nou' iw

aBAA; 'WiSh I had had more lime IIliI)'Uf. See~ nel<l year 1(1< llUre."
KaJPO: "1 rNny anjO)'fld ,he conlesf!w
NaTY: "Thi s was a s uper conIe s!!"
w aTMR: "Can 't wl it unlll ne'l )'flar! "
AAllE E: "Learned Ihat I need a better OX a nlenna tha n s n in '<llf1 ed .ea."
KSIolNG, '"ThIs conlesl s urpassed my e .peelalions; WOfked 8 new countries

on 7$."
KllGOF, ""GIN' contlSSl'"
KIeF: ~F8 conlest GIld 10 be pari 0111. \/\/tIere wa . M;s s issipplr
JA2YKA: "Nice con'esl indeed, See you agai n ".,. 1 yea""
'lYl 0V: ' 'Too cold 10 slay in llIe shack -., willl the IIea'M IIOi ng. Oulside

'emperature wa.l SOGC. Cc:>ndilioos WMe poor. 10 say the le lSt!"

KG IE IU~ N!>AU (34~ W3USS (31). HI8GB (29), CTa NH (29). K1WW (28). a nd
KSIolNG (25).

01 all Ihe COOlesls sponsored by 73. ' hil 75-melel .,.enl has gol to be lhe
lou-g hesl. If hn beCome an .....enl parlicipaled in larQflly by Adva nced· and bl"'
class o pera tors wilh ln the Slales , Th is, 01 course , Is du'" 10 the band aiiocalions
ar>d the tact lha l Gene ,a l-clasa licens_ a,e e. tremely Iimiled in a . a ilallle Ir...
quetlCie s lo r con tesllng purposes. Adding 10 IhlS d ilemma is I"" la c t ' hat OX
count.les 10< lhe mosl pan III _ dillManl pariS o llhe lpeelrum In wtliCh 10
operate. making IlmpklX OP"'ltiOn ra'her d, lhcul1 lor ,lie maronly. In ~_ 01
lhese obslacles. FCC action il'l lhe lut",e wtlich would lurther nj)llnd pIlDne

p<;,,;teges lor American a lT\ll teurl 00 tillS blind would greatly enhance lhe ca·
pabililY slations would ~ve 10 rna........... , 1M 75-Me1e1 Conlesl WOUld see a
d lafTlll tic inc.enea.acli.ily 18 I . e s u ll

Wllh Ihe 'ules c ha nged Slig lllly 10 e ncou'age more OX participation. we ex·
pec t to see lI'<11n g ,,,a te r scores a nd a much large' turnOUI in the 19!1. contes t.
The sunspol cycle promises 10 ma ke 75 fI. e n mor.., ..,.c iting than il hn been in
the paSI. 11'11 be YOU' chance to get. another "new one," SO plan 10 a ttend Obtain
your lorms as soon as DOSslDle by sending a n SASE to Jose cesune NaBAA.
1SoMet ... Contesl Chauman, 1932 HIghland Om'",. Amel Ia ISland FL 32034.
&// Gos".,. KETC

7&-METER ANTENNA SURVEY

22
t.t

""t.t

W30ZZ a<Jay
3 eleme..t yagl
18 Avr
WindOl\'l
Phased ..er1ica l

M,9 %

'M

"5.'

"

Olpolelirn:er1ed _

Vert ical
$Ioper {%. and .".......a wej
Della loop.......~

The 1983 WOfId 150-Met. Cl'Iampior>s'up Is _ ,,,,,Iory. The SCOt" ha... _

tabulated. cl'led<ed. and C<O!l~ed_n-" are tour ~,<u, *11'1""'8.
In the WillE single-opeoalOl cl.... i; WIlS de',RIt"'y a pholo hnis/L Only ~

points ll&PI"aled the r" ,,· and second-place su"'~_ WOfId Champion Ka 'E
look top hOOOl's w ilh 722 0S0s. 98 multiplie<s, lind. l ot al $COlOfol 83.1~ points.
Close on his heels ",ith 777 asOs. 9.( mullipli"", and 62 ,156 points was eeccnc
place " nlshe' N5AU 01 Tex as wil h K5Z0 at the helm. Whowoo . _.1 wc ncer II
each 01 them knew how c lose they we' e to each Oltle, in the cIO$I"O hOUf,. of the

conlest?!
The single-ope<alOf class IOf OX lliallons was pr.cticatly eocceteet lor world

cl'lalTlll'onsl'''p sCatlon YV38RF 0' V-.zuela WIlli 655 OSO$. 101 mulhpj...e.
and 132,108 101al poinlS. this lIalion led ~p1ace o;Qflllt$lanl IQ3MAU 01

Italy by _.Iy «.0lXI poonlS.
In the WNf. mulh-operator category, we had ."Other close ' ,n,s h . Mele again,

il,he 'wo statioos had known how c lose they weee tc each olher, wo uld we nave
seen di ffer en, strategy in the closing hours? NaTV of Ke ntuck y becomes Ihe
Worid Champ wi, h 655 e s c s , 62 multipliers, .nd 4'.106 poin,s. Second place
goes ' 0 Kll1't1W 0 1 Ne w Ha mps hu, who trailed,he lea...... by ooly 1,013 po,n,S,
Though the WInne< I\ad 212 more contacls I~n hIS opponenl, lhe scoring gap
closed ..polIly as K1WW accumulated 81 m.lUlpilers comj)llred Wllh only 62 lor
t!'le d'laollPiOil Ne.1 yMf. I'm sure both slatoons wi~ monilor each other's acb,,;ly
more closely

In OX. 15NPH and c'_ became tile 7~eter World Champions lor OX mulli·
opBfa,ors tatloos. 5cOftng 520 asOs and91 muillpliers. they talhed a gfand total
0110',092 points,

The fo llowinll s ta tions worked 500 or more asos: N5AU ~777). N6 11 (7301, KG1E
(7221, N4TY ~655}, VV38 RF 16f>5), W8flNCR 1606), KC8JH ~600}, KA4JNC (571},
W3USS (563). IQ3MAU (5A8). 15NPH ~52Ot. a nd K9EC 1516~

In lhe conlesl. stationa could WO<1< a lotal of 61 US slales and Cal\ad'an pr"...
itlces and terrilories. N!>AU came llIe c~' 10 IIIe ma.,mum w;lh 60 worked,
closely 'ouowed by YV3BRF wilh 59 Other slatiol'ls Wllh 50 or more WNE mulll
p1iefs inclUOed N6U l56l. KC8J H 1571, KG1E 157}. K9EC (!>6). W3USS (56). KB3A
(56). W8(lNC R (55). Na TY (55). N1BFS {!>41, KIOF (!>41, KV&I(53). Klw.N (53). HI8GB
152). N6AKV 152). WA1ZAM (52). C6AOY (511. Kim (5'1, K5L.ZO (511. KM JNC (50).
K2GKK/5 (501 , a nd KWR (501,

Working OX counl,iflS on 75 m..,l ers is a challenQfl all us Own. From t"" looks
0' lhe OX mulliplie" dam\ed. pfl)j)agation played a bIg ,all In I"" OUIC<)mtl 01
conlesl SCOfif\Q. Nat",ally, Europea n statiOO'tS 10Q0ed the mosl counl"es worked
due 10 Il\etr close Pfo..mity 10 one another ISs compared WIth ,I\eo, Nor1h
Amencan count"'j)II'IS~ I03MAU had ,he mosl counl'ies WOIked. WIth a tOlal 01
58, He was closely Cl'laUenged by mulli-operalor c~mpion15NPH. wholall.-.cl52
tOlal OX counlnes. Othfl< SlatlOr'lS loggIng 25 or more inclUOed YV3BRF (a2).

RESULTS
YV3BRF, 15NPH, KG1E, AND N4TY:
1983 WORLD 7S·METER CHAMPS

NEWSLETTER OF THE MONTH
From me top of Georgla'a Slone Mou'ltain and the _ 01 AI!¥ola C<:lmaS lhia

montll·s ..., ....\fIt... COOf"'" w1fVW'. Top O' T1kt Roell . Printed with pride by lhe AJfo<d
MfIII'lOlial Rlldkl Club. fhls _I.... has Ulod8o(p " an amazing mellmorphosis In
nw;enf monlh$.

Though once il wa s jlllll l nother~ ne .'Sleller. ..-.ortty a fter beccJmjrog Top O'
TIM Rodr thol publication~ Now it is stuffed wilh I.tose a<1icIM.-. and
hunn'. n.. '-OIl rurtler of len..... to the Q Io< _ I \ ed by Faye Gamer N4HlE a l
leUs to 1hiI ww..t cldl m.ibn '- in!tlllir po ......Mion.

in aoi:Itio, 10 ee .~ 1 'g led~. Top (Y TIM Rodr 8(lDI'fS a tallleof 001111.....
l'I"olll lly 'I .-, and, of .1 things,..",.,1alng. Thr.>ultl many d!.tla ....... and Ilfl*l
-.t ~ of pnntlng and <h!rlbUillng I ".,...Ien.... the Alton::I Mtu,o i<ll Ra-
dio Club tound a~ lo.upport tis product. In addi' ion 10 lhol .uppIemenIal ln-
come. the .-lett... bsneIlls lrom a dedlcaled s tl fl lncluOlng Alan Langlord N4HUO,
Production Manager; Jim Gainer KEaBl, Acf',:erllslng Manager, Ca<y Dingler N4GPI..
Circulation~ Rsed Kreerl WA3J8Q. US Post Olio=. liaison; and. IllS! but not

Ieaat. BIg 'Mllie GCWKJU.. Mul... ol Broken "'"*'-
~.... to Faye and her crew lor .... outatandIng publication.
To _.,..:u cldl' ,,,. slet1er In n s NewsIen... of the MonIh ConI_ --..:I it 10

7.1, PIne St1eM. Pete<tJooough NH 03458, Ann: tie sIen. of the Mofltll.

OCI'DIOf class in each ollhe conlinentll
as Uniled Slat.... Caf\ld; l n prorrinces Ind
I..,ilories. a nd each OX country repo-IS
_ led. A minimum 01 100 OSOI musl be

worked 10 be el igIble lor cont...t I wards.

CONTES T ADDRESS:

To ot>lain entry 'orms or to lut>mil In
flnlry. conll Ct ao.MetllH" Conlesl. Dennis
VounI<_ NE61, a32e1 Si.th 51' ''''' East
l.anca.I", CA i3535.

3RD ANNUAL 75-METER
WORLD sse CHAMPIONSHIP

OOOOZ to 2400Z
January 8, 19&4

SPONSORED BY;

n- Amra",... Radfo'a TKitoJice I .JoclnqI_

MISCELLANEOUS RULES:

WorI< 18 fT\lIIIY atalions a s possible on
7fHnf11. phone during the speellied times
of allowable operltlon. The same s ta tion
may be worked DtI'Ce. Crossmode conlactS
will not count. SingI&operatOf s la tions may
op.-Ila a lCUI ol 16 hours. All mutlj.q>er.
tor " I 'lons may op.-a1e the • •We 24-hour
parIo4 ()fI penodI fTIl.-t be noted in .,..:u
~s) and on .,..:u ...........ry ar-. Off
peOods are 110 Ie.. 'han 30 mmu/II Mell.

OPERATOR ClASSEs.-

"'l S;ngIe operator, lingle t..........I1....
phone only , (til MuI1i<1Pe<alol'. smo- lra..
mm.... pt\Of\II only.

EXCMANGE:

51allons within the continental as United
Sta,ea a nd Canada 1fansmil In RS repor1

and s la te, province, or l""'lory . All other
atl liont, Including Alasl<a and r-tawaii,
1,-.niI AS repor1 and OX counlry.

F'OtNTS:

5 asa palnll lor cont8Cl1 wilh WNE Sl.
lions located wilhin the continenla l as Unil·
ed States Ind Canada All ot her contacts
lCOfe 10 palntl each. Usl points tor each

contact on YfJ'JIIog sheeI(s~

/tIULTIPUEAS:

1 mutlipller point Is Mfned 10< -=tl US
at.le, as mu........ 1S D1s10Cl 01 Columbia
COOf8Cl may be subsliluled tor a Maryland
multiplier), each Canadian provi~or lerrI
tory (13 fTlll.lmum~ and OX COUnlry (".cluoj.
Ing the conlinenlal US and Canada~

FINA L SCORE:

TDIaiI asa points limIII I(JIII mutllpller
poIn1s «lUIIa t:larmetJ _ .

CONTEST ENT1~ES:

EacIl _<y mus' include a conl""t log, a
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-655 _!>9 _42 -132.108
- 548 -30 -54 - 68,284
-#6 -52 -29 - 15,330
-396 _51 _24 _ 32.550
-129 -21 -29 - 10.100
_ 81 _ 11_22 _ 6,123

- 51 - 0 -23 - 2,622
_55_ 7_14_ 2.316
_51_0_19_ 1,938

39- 8 _ 15 _ 1,794
54 - 0_14_ 1,442

55 - 0 -12 - 1,296
26- 1 - 10 - 550
9- 0- 7 - 126

W8LFB -CA 15 -1 1 - 0- '"VYl 0 V - YUK 16 - 5- , - '"AA8EE -CA 8-7-0- 56
N90 lJ - w, 2 - 2- 0- •

OX Smpl9 Operator

' ·YV3BRF -Venez.....a
'I03MAU _Italy
' HIBGB -Oom. Rep.
'C6AOV -Baha"""S
'CT4 NH -Port"llal
' EA3CCN _Spa,n
'OK3C~H -Czech.
14CSP -Italy

' HA8IE - Hungary
' F8WE _ Ffa nce
EA2AOW_ Spain

' OHeFAV _ W. Germany 
OK3FON - Czecto.
YU7SF - Yugoslav,a

WIVE 4I"It~ator

" NH Y _ KY -655 - 55 - 7 _41.100
' K1VN1 _ NH _ 443 - 53 -28 -39,933
' K5lZO -TX -446 _51 _16_31 ,0llB
' KA4J NC -VA -571 -SO _ 4 -31 ,050
' N8AKY _ loll -381 - 52 - 12 - 25,216
' WA3$PJ _ PA -380 - 49 - 8 - 21,660
'KF2X - NY-355 - 47 _20 _20,703
'WB1GMH -VT -245 _ 44 _ 3 - 11,656

DX Mul ti ·Operatof

"15NPH -Italy - 520 _ 39 -52 -101 ,092
'JA2YKA-Japan - 51 _ 8 - 7 - 1,185

MAKE IT
EASY TO SAVE
your copies of

-
••

Your magazine libra ry is your prime reference soerce-ckeep il
handy and keep il neal With these strong libra ry shelf boxes.
They are made of whi te corrugated ca rdboard a nd a re dust resis
tan t. Use them to keep all your ma gazines orderly yet ava ilable
for constant reference.

Self-sticking labels are available for the following :
80 Micro 73 Magazine Radio Electronics
M.crocompt<ting QST Personol ComPUtlng
inCider CQ HOT CoOJ
DnkropCompldlng Ham RadIO lnterioce Age

O ne box IBXl OOOI is 52.00, 2~7 boxes IBX lOOl 1a re 5 1.50 each.
and 8 o r more boxes IBX 10021a re 5 1.25 each. Be sure to specify
whkh labels we should send.

Call TOLL·FREE for credit ca rd orders:

1·800·258·5473

73 Magazine
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Attn : Book Sales, P ete r borough. NH 03458
o SHIPPING AND HANDLING CHARG ES 52.00 per o rder , up
to a nd including a quantity of eight. 25c for each additional box
ordered. 0

-

73 Magazine

' N4BAA -FL - 150 - 40 - 3 - 6,600
'K2MK - NJ - 155 - 36 - 4_ 6,440
' V E4~P - MAN -1 49_38_ 3_ 6,191
WAHCA -CT _151_39_ 1_ 6.080
KAl0ZV -CT -169-34- 0 - 5.746

' KC7PA -lJT _ 124 _ 4 1 _ 2 _ 5,418

K8MNG -0104 - 9B -19 -25 - 5,~

WSVEN -WV - 131_31 _ 2 - 5.187
WBZTKD - NY -129 -36- 2 - 4,978

' N4AROI6 ~CA - 93 - 45 - 3 - 4.560
' NlCMC - NO - 103 - 36 - 3 - 4,346
KI3S _PA - 108 - 33 - 5 - 4.332

' K14U _ VA - 115-32- 4 _ 4.264
W2FTY _ NY - 108 - 35 - 3 - 4.218
N5AF - TX _ 92 -35 - 7 _ 4.200
KB5DQ - NM -109 - 36- 2_ 4,142
W2GKZ _ NY _ 80 -34 - 7 _ 3,561

' KV7L _ 'NY _ 80 -38 - 4 _ 3.528
KJ2N - NJ - 90 - 29 - 4-3.135
W1CflI6 -CA - 79 -35 - 2 - 3,011
N1S~ - MA _ 15 _32 _ 3 _ 2.165

'KB8KWI1 - MT _ 15-32- 0 - 2,400
KA2EAY _NY _ 94 -23- 0 - 2.068
W3BGN _PA _ 41 - 24 -13 _ 2,035
W1LUGl4 _ VA _ 87 - 26 - 1 _ 1.836
V02CW -LAB - 41 -15 - 9 - 1,320
K1NCO -CT - 60 -21 - 0 _ 1.260
WB8Z~lJ(I - NE _ 47 _26 - 0 _ 1,222

K9GDF _ WI _ 48 -28 - 0 - 1, 196
KB7M _ WY _ 38 -28 - 0 - 1.008
KB9PB - IL - 38 - 23 - 0 - 874
VE4AKN _ MAN _ 36 - 24 - 0 - 864
WA4lDU -SC 29 - 28 - 1 - 600
V6SOD _ TX 30 -18- 1 - S89
AA2Z -CT 16 - 8 - 3 - 231

(8031434-531 1

$49 .95
$19 .95
$1 9 .95

$149.95

. 2 >< 20 MHz. Max. 2 mV/cm
• TlmebaH 40 na - 0.2 stcm
• Trigg... Band",ldlh 30 Mhz

--e. e ,@..
e • I ._...~

W ARl'II:il HILL

-722 - 57 - 41 - 83,104
- 777 -60 - 34 - 82,156

-730 _ 508 -21 _61,146
-563 -56 - 31 - 54 ,964

-600-57 -12 -42,297
- 606 - 55- 6 -37.332
- 482 -5<1-19 -37.011
-516 -56 - 13 - 36.S01
- 437 -48 - 22 - 32,480
-522 -56 - 5 -32,147
_ 479 -53 _ 7 _29.160
_ 445 - 47 _ 11 _26,448
- 400 - 52 - 9 -25,376
-356 -51 - 10 - 24,095
- 360 -SO -10 - 22,814
-379 -45 - 12 -22,572
-291 -SO -16 -21.148
- 323 -54 - 3 - 16.582
- 256 - 49 -12 - 16.!>92
- 298 -48 - 5 -16,059
- 281 _ 41 _ 5 - 15,158
-262-43 - 3 -12,190
-240-45- 3-11.864
- 200 _ 44 - 1 _IO.!>!>7
-225 - 42 - 4 - 10.350
_ 181_39_ 1 - 7.684
_ 163 -41 _ 4 _ 7,515
_158 _35_ 11 _ 7,176
- 147 - 42- 4 _ 6.946
_ 134_43 _ 6 - 6.860
_121 - 41 _ 6 _ 6.731
_144 _42 _ 4 _ 6.716

25 MW EXCITER
45 MHZ SUBCA RRI ER
AM V IDEO MODU LATOR
50 MW UP CONVERTER

DERRY, 1'I .H. 03038

" KG1E - MA
' N5AU - TX
(K5Z0.op.)

' N811 _wv
' W3USS - 1.10
(K3ZJ. op·l

' KC8JH -OH
' WBeNCR _ IA
' N1BFS -CT
' K9EC - WI
' K4JPD - GA
' KB3A _ PA
' Kvel _ NE
KB3NO _ PA

'WA1 ZAM _ MA
' KI7M -O~

' K2GKKI!> - OK
' NR4S - TN
' KIlU~ -1<5
' KIflF' _ MN
'W4TM~ -NC
' W8UVZ _ MI
N8AT~ - DH
N8TN -0104
KBBWB - 0104

' K4AOI - SC
KC3AF _ PA
WSAAK _ PA

' KA2CDJ _ NY
' KNI M - ME
K8CV - MI

' KS5A./4 _ AL
' NSACP _NM

KB9S _WI

WN E Sing/9 Ope,alor

19&3 RESULTS
1S.METER WORLD SSB CHAMPIONSHIP

IIld,caled a " ealiSign, OTH. 0S0s, staleslprO'1ncn "'o<1<ed, OX W'Ol'kllCl . and
IOIal SC<)r'.

" World champion
·Slalelpr"...,ncatco,mtry champ,on

. 20 MHZ Dual Tr_
• Buill-in ComPOfl6nI Tnter
• X·y (}pe<alion (1'1 R;ttiol

GIZMO ELECTRONICS, INC.
P.o . BOX 1205

PITTSBURG , KS 66762
PH . 316-231 -8171

MICROWAVE COMPONENTS

Karn.a5 residents :nr. sales tax



01 ilWllfled vee. della loop , and "'!f. beam has been ••.ed-..en on small ci ty
Iols' liM. are some sta!lsliCllex"Kled Irom contestants' enlroes,

Awards 'or lhe 1983 co ntes t a re be'ng p,ep,a red illlhi s tnne a nd should be to
recipients sl\orlly, We COfIgr illulille all tN! winne rs for Iherr ded,cal'on 10 Ihis
yeil" S e!torl and a ll lhe parlicipants who made " all poss.ble. tl's Deen grea t!

As lor I~. ,t' s prom,sed 10 be tile b<goesl yea. eve< ,n 100-"'el'" Conlesl
hiSIOl"}'. W' lh I'" sunspot cycle ", our la'fOf, lhe band Should be tilled w.,h new
ones lor . .... deM"'og OX,,", JUSI who w,ll be t he '- WOftd cr..mPll for 1~"

W,II KbNO and KC8JH .e tain ,"'n 1,lIes? W,II I"""", champs W9f1E. WSNGO.
W8lRL. or W.tCN regain top I'oOnOfS or ,..,11 u be SOfTlf!Of'lfl1 hom lhe west COIIst
thrs "me" MlIrII the dales 01'1 )'OUr Calf!f\dar: lhe Slh a........1 100-10161'" WOfId
CI'>a""l)l(lfl$l\'P IS $la ll11d lor Ja.......ry 1. and 15. 198a

If )'OU ifllene! to enler lhis .,...,-s event. wI'Iy not send fOf your cceteet entry

torms todaY" Fore,gn s latoons espec;,ally anould obla,n lh"" 'or ms as soon a s
poss,b1e due 10 delays ifl mail-handlrng bel_ count"es. Send your SASE 10:
Ha rl)' Arsenau ll K1PLR. 1000Mel..,.. eontesl Cl\arfma.n. 603 Powell A.enue. Ene
PA 165O!>.-BJII Gosney KE7C,

"'J
642 "10
J.'

16.0

""c.,,..
5 ,

1M-METER ANTENNA SURVEY

11187 1982
!>oI9 "fo 596%
91 1!>.8

198 9.3
2.2 .5
2 1 .9
1.7 .9
1.4 .9
~, 4 9.3
4.4 2.8

0I1)01a'1rwer11lCl vee
l /a-*aYe Yef1~1

T,.,p vert ical
Full.Jhalf·",ave _tical

W" e Dearn
Dell a loop
213.element vagi
\/4-wave slo per

112·wave sloper

16()·"'ETER CONTEST SOAP8 0X

K1LPS: "O'd oct hea' ilny nilsly 'emar ks 0' complaining in sp ile ct . ery CfOwd
ed cond itions, a llhough Iher e we' e a tew insta nces O. dei<bera te jam.
ming , . ,someth,og tha t is Ihan~ lully 'a'e o n t OO ,"

1(31010 : 'Was handicapped w.,h a sore tnroet. Elix,a ot I(en l uc~y eased lhe
pa' n,H

K.,N HT"" pr_1 rules discnml... ,e ag.alr'lSl lhe OX S1atron. n IS much
fW,"" 10 WOfI< a second G or VY Ihan another W2 in New J",sey. yel a ll
count I'" $arne' - (Edltor's note: 1~ rules WIll a llow 5 POInlS pel" WrvE con
tiKt and 10 painlS lor illl other,.)

NllAKV: ""Was able .o WOfI< my lasl $tale'or WAS' Keep Ih'$ "oe genlle."",,'s
conlest on lhe ilgenda lorl!"tef,"

waGlQ-. '"Co:lt*l ha'4 had a CCJIClIe mo<e mut!.pllln llul refused 10 OJIllf<Ile in the
WIndow."

W9LNQ: "Glad 10 be bac~ on 160 a Ue< a ~yea' ilDsence. The Dand SOUnds ee
soIulely greal?"

K90LL "The spnll was w, lhnll l)ul lhe Uesh wenl lo sleep"

" Keep thiS I I"" 1l""1Iemen's conlest on 11>8 agenda IOfl!">'ef " •• " ' he contest

support was owe<1/l<hoeIming" .• ," irs the be'Si l6O-metef contnl gDIng! " ThIs

was the g&ne.al leel ing 01 contestants about Ihis yea"s World 160-Mel 8< Side
band Championship'

If you partIcipated th is yea' and are Irom Cltlio. we don'! need to tell you how
devasta tmg Ihe compelltion was there. Out ctme top fou r SCoreS in Ihe cont est.
three sl at ions we,e from the stale 01 Oh io. Between KaND , WB8JMB, and
KC8J H. a total of 2,798 contaclS were made totaling 898,930 conlesl pei nlS.
Tha t's l00-meter coolesting a l .ts bes t-champiooship-style!

In the singie-ope<alor class. KC8J H (Ohro) accumulaled 900 OSOS to become
lhe 1963 World Champ. KaNO earned lhe samedrshnchon wrth 1001 0S0s In lhe
mulh-operalor category

SlatrOflS acllrevrng !lOll or more s"'gle-ope<alor conlac lS n.eluded KC8JH
(9001. AA1K (796~ KIHA (7101. K90U (663~ IWIG (621), N5CG~~ NSJB 1591),
KC8P (59 1~ "'SSE l59Ol. WSFGA (588), WSGIO (5&1), "'.Aoo l5llOI, W6UP 1556l,
and W.TMR l532l. In lhe mul1i.gperator clns. !lOll or more conlaclS _e gn-t

by KaNO (100I~ W88J8M 189n. W.cN l89OI. w.t.2SPL (8191. N70F i6&1). "'BlTJ
(586), and "'C~I( ~3~

4cco<dong 10 conleslanlS. propagaloon was Iruly lanlaShe ; the majorl1y of en
tries ci led .w or more WNE mull,pI,ers wor~ed , Many indicated lhey _e able 10
earn tMt tast·.-sed Slate or IWO tor lhen WAS award.

The greatest d,flerence noled in the scores was Ihe amounl 01 OX mull' pli..,..s
earned by compet'ng stations. Sillgle-operalor stations wor~ing 6 or more Ox
countries included EAJeC N 113). N. IN (13). OK1JOX (12), AA IK (111, K6S E (9),

K~HA [7) , KVrJ G (7), K4AOQ (1), W5GFR (7). WA4SVO (7). N5CG (61, W8GIO (6),

KC8J H (6), WrJ CM (6). and K7\lIC (6) Multi-ope ra to r eteucoe wilh 6 o r mOre OX
multip liers were WA2SPL (t81, VU7J OE (161, K6NO (9), and W88JBM (7).

Tabulaling all Ihe entries and cross-chec~ing a ll Scores revea led Ihal more
than 1300 s la tiOfls were 10Qged dUllng III,s wee~end evlffil. It a lSO appears lhal
0Vf!f 20 OX counlnes were ,epresl!f1led 1963's cOfltest was the besl _" II you
were I,om Alabama. A'~ansas. Conn"lCI'cul. Idaho. Louisiana, M,nnesol a ,
M,sSOUri . Norlh D.a~ola, or Ulah. send'ng an entry 10 ou. conlest ma...ll'I" would
ha W! made you an awa.d w,...- Irom your S1 l te, Thougtl lhere were many sta
lIOnS part lC,palono In all stales, not a S1all()l\ lrom lhe states list ed abowe su~

milled an entry. Tl\af$ unfortunale. Lt~_'M. no enlfres _e r_wed lrom
AlbI!f1il. Pf'1ICe Edwilrd Is land. Vu~Ofl Ter"'OI")' . North_tern Te""or.es,
labrador, or Newloundland. W,tllille I~ evenl JUSI a rOUnd theCOf__. stal lOOS
trom theSe Slates and pro't",ces w,1I get a Sf!COfId Chance to .epr_l IheI'
a,eas.

01 pa'hcular ifltere" fNflfy year fS Ihe Ofl9Oflun"y to p,ove 10 OU, readers that
most ham~ C8r'1 In I ltCt 1/"1 on 160 wllhOul OWfllng il lot ot 'eal estate. Every style

RESULTS
K8ND AND KC8JH :

1983 WORLD 16Q.METER CHAMPS

dupe SMet. a conles l summary, ilnd multi·
plier checklis t. We recommend thaI COf1..

testants send lor a copy 01 lhe contesl
'orms. Send an SASE 101M contesl &oj.

dfess listed below

CONTEST DEADUNE:

Ead'l ...try..-I be postmart.ed flO lal'"
lhan Feb<uary 12. 1" ,

DISOUALIFICA TIONS;

Omission 01 any .equi'ed entry form.
operating in e~cesa of.1 POW"', maflip
ulaling 01 contest scorN or limes 10
act,,_ a score adva ntage. or la ilure 10
omit dup licl te eon"cle which wou ld ,&
duce the ove,all SCOre more the fl 2% are
a ll g,ounds lor immedi ate disqual (f(ca ·
lion, Oecis iOflS of Ihe con lest com millee
.re Una l.

A WARDS;

eontest a wards will be i$sued In each
operiltor clan i" each 01 the conti"""lal
olo8 Unitllld States, Canadian provinces ilnd
I_ ilor.... and each OX country~
......te<!- A m4"; ......... 01 100 0S0s must be
WOfked 10 be eliQi~ 101 COtIteat awards.

CONTEST A DDRESS.-

To obIa in entry forma Of to $ubmil afl
ent l)', conleet: 7S-Met'" Conlesl, J ose "
castillo N.6AA, 1832 H'ghland O. ive,
ArTMIl la Is land FL 320304.

5TH ANNUAL 160·METER
WORLD SSB CHAMPIONSHIP

OOOOZ January 14. 1984 to
24002 January 15, 1984

sPONSORED BY.

OBJEC7

To wort. as many "alKIM as PM·... on
lllO-mele< phone in a muomum ot 32 hours
a llowaOle COOlesl time. M....Ii.gperalor sta
loons may operate llle enlo'e~ contesl

period Stations may be worked only once

EN7RYCATEGORIES'

(A) SiflQle operalor. s'ngle transmiller,
phone only. (B) Mu(!i<lP"ra tor, single neoe
mitt.... phone OfIly,

EXCHANGE.-

Statoons wllhin llIe conl',*"ill us and
Canada I_I RS report and stale or pro

¥inca'ten.,ory. All others If_t RS ,eport
and 01( OOUNry.

PC>.>S

5 aso points for COfIIact woll'l WrvE sta
I.",. oontaeIed W1l1'1<r'I lI'Ie COfII.-.tal as
\hted SIll. and CInada. All otI\olf COfIIaets
..." 10 pI"IIntS each-

MULTJPl.IERS:

I multipl;"'- POlflt w,1( be .....ned for each of

lhe conll"",ual lJnjled Sta tes, 48 ma..mum

la DlSlnct 01 Columb'a contacl ma.v be su~
stiM ed lor a Maryland mull ipMrl . 8llCh 01
lhe Canadlan pn:M r'ICeSII",nlor"" 113 ma .·
inu:'n~ and~ OXC(loWllry oolside '''' COf1..
"I\efltal.e Unoled Slales and Cana.da.

FINAL SCORE

Total aso p<:W'IIS lomes tOlal ....... ,ploer
PO'flls eQUaI$ cJalff>t1d SCOtl'

CON7EST ENTRIES

Each enll)' must Include log '-5. dupe

SIIeel lor 100 or more cootacts. a contOlSI

S/ITrnilIY. and il mulhpl"" check sheeI

ENTRY DEADLINE

Ail enl""" must be poslmafl<ed fXJ later
than FeDruary 19. t984.

OX WINDOW

Sla llOf'lS a re ...peeled 10 llI>&eMl llle OX
window 110m 18Z>-1.830 MHl as mul....lly
aogree<l by lop.OInr:l operat"", Sial.",. .. lhe
US and Caf\ilda. are .....ed nol 10 t.ilflStI\it '"
this !>-kHl _amenl ot !he band. o..-.flQ 1M
contllSl all WNE slatKIM are "lQUllllted to
Ulikle only m.:- I~ lrom
111OB-1.1l2S and 11l3O-1.ilOO MHz-

CJtSO(JAUFICATIONS.

Dlsqu,ali locclloon may resull ,f a conteslanl
orro;ts any reQUI.ed entry form, operat. '" ....
cess 01 Iega( power authOflze<l lor hi""'"
given area, manipulales O(8'al,ng ",,- 10
achi.,..., a score ad'tanl al/" . or tails 10 omit

dupl icale contacts wtlich ,educe the lMlfall
score l\'IOfe Il'lan 2'10 , Oecis lOf\S 01 the cor>
test COfTVf\<llee are lonai.

AWA RDS.

Contest ilW"",, w.1I be rssued ifl each ...
Iry category in each at the <Xlf'I,nenIal Unoled
SIal ..... each~ poOriilOiol:em!ory.
a.nd each OX l:CU'Iry A ............. at 100
0S0s musl be wor1<ed to quaI,ty_

CONTEST AOORESS

To otIlarn rnlomWl1lon or entl)' torms ...
dose an SASE) or to subTwt a COOlesl ""'ry.
contact: 16O-Me1er Corllesl, Hilrry Afsen6u11

KIPlR. 603 Powell A_ , Erie PA 16505

3RD ANNUAL
RTTY WORLD CHAMPIONSHIP

ooooz to 2400Z
February 25, 1984

SPONSORED BY'

iJ. Ama_ RkIoo 's 7ect>n<ee1 Journal
and ."", RTTY Journal

OPERATOR CLASSES:

lAt SIngle Qpef.,or. $OI\\lIe t,iIII"ISf'I\rtI. l8l
MutlkJpeo-illor. SIf'lIIe t,8f'ISfT"IIU.....

ENTRY CATEGORIES:

WSongle blind. I8lAllband. 10«:1 """'_.

EXCHA NGE.-

Slat ions wllhin the aa cont,nental u ...ted
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1M3 RESULTS
lll1).METER WORLD ssa CHAMP10NSHIP

Ino:Ibted .... eallalgn, OTH, oso., ataleslpwrincee WOfl<ec1, OX WOfl<lld, a""
101-' sooro-
"WorId champion

'Sta leo'prO'llncoWeOuntry champion

WN E Slllgl" Operl/or WA9TlE - W' _ 222 _53 - 1 _ 55,920 VE3NBE - O NT _ 70_31_ 0_ 10,850
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HAM HELP

OIal.. and Canada must transmi' RST and
ta,e or pI'OYince'len-itory Alt 0l1lefS musl
ransmil FIST and consecutive oon lact..-
I/sCELLANEOUS F1ULES'

ThI ...... ".Iion may be WQI1<.Ild once 00
ad'I brd. 005sm0<le oontae!s do OCOI

ounL SOO ............. " .... 5tatoons may _ 16
(lU'1I ..-imum. -MliIe m.oIl_alor sta
<IRS may _Ie the en,,,, 2......",.~
)If 00- .... no INs !han 30 minules~

m """'" ~ noled in 'fOOI1og(~

ISO POINTS:

5 OSO poInlS lor contacts wilh WNE ste
oos Iocaled wilhin lhe continental United
tal85 aoo Cenada 10 aso poInlS for all alit
, oonlecta.

ltJl.1JPUER POINT$:

1 muII'P'* poinl is awaroed ICIr .-:h 01

III .cs cantonentai UniIecI setee la DIstrict 01
~ cant-=' may De ..... ,t"'ell ICIr a
~muttoplier), c.nadiMl proro;neesn...-

rl,ones, ;ond OX counlries wort<OO 00 each
band !excluding US and c.nada/.

FIII/AL POINTS.

T0181 aso poinls 1i~ ioter mllilipli...s
equals cllJimed S«JI"'.

CONTEST EN TRIES:

Enlr_ must include a ..,.,...,.. log lor
.c1I bend. a dupe stwll. • $l.n"fNry__•a

"",,"ipber c;h(d<lisl. """ a Ii$t 01 eQUtpmenl

..-:1 ConIest~ ....~ to~ ....
SASE 10 !he conI..,,1 ~ .. ICIr otIlCia1--
ENTRY DEADLINE;

All enl ries rnust be PCl"lmarl<ed no lat er
than April 15, 196<1.

D/SOUAUF/CAn ONS:

Qmiuion 01 the .equired entry torma.
oper.ling in ""cess 01 legal JlOII""f, _po
ulallflQ aoores or 1.-.- to achie ' e a !ICC:Q Id
-.I..or failure 10 omot dloplicate oonI«:ts

wnoeh ....ouId reouoe the ower" !ICC:Q more
!tIIn 2% .... all~ ICIr .,.,oediale~

qualification. Decisions of !he (:(lnIesl corn
""'lIee are final.

AWARDS

Contest awards will be issued In each en
try category a nd OJWalor class in each of lhe
US call dislfiCls lind Canadian PfOVIncesilef'

ritories, as ·"••n " in each OX oounlry fePfe-

I des pera le ly nee<1 QSl information lor
lhe follow ing slalions: P29N DX, ZK20X ,
S\'(lAT, FY7BC, 9K2EW. TF3JB. \,U2TF,
5N2tIOOG, TZua S, FK(lBW, .nd 3020B.
All of the stallons were contacled during,...

K_1i fUmirez WB2KQO/l(P4
RR 1611. ea". 307

Cabo Rojo PR 00623

senled. Other awards may be ISSUEd at tt>e
discretion of llle awards corrmollee. A mi....

,mum 0125 0S0s muSl be W()rI<ed 10 beelil!"
iblll for a ward!:;.

CON1EST ADDRESS:

RTTY Workl Championship. CIa the RTTY
~I, PO Elo>: RY, Cardtff CA 92007.

I would like 10 have a sChematic o f th e
Soulhwesl Technical Producls (SWTPC)
6600 System interlace circuit The unit is
des ig nal ed MP-l and ia used 10 tmerteee
pa.alle! devices w,lh the SWTPC 6600
compul....

John H. 0..1_ wtlFN
31' N. Taylof A_

Kklnlood MO S3t22
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editorial by Wayne Green

uted by larger firms, creating
even more wealthy entrepre
neurs.

My recent editorials have en
couraged quite a number of
readers to send resumes. Obvl
ousiy my plans are going to call
for help from a large number of
dedicated people-talented peo
pte, hard-working people. I have
the ideas, know how to make
them work, and have the money
for It, but the end result st ill lies in
the people I can f ind to make all
this happen.

We' ll need larger firms to set
up and run the distribution.
That's where I think my early
start with the concept may give
me some leverage. In addition to
having the major magazines in
this new f ield to help it develop,
I'm going to try to build 100's
present network of 42 maqa
zines in 18 countries into an lrt
temational educational distribu·
t ion system.

When I th ink back on my time
in college, I can remember one
course that actually was fun.
Most of them were dreadful
bores, alternating memorization
with written exams. Maybe it's
significant that the teacher of
that one excit ing course eventu
ally committed suicide. II a
teacher can make accounting
excit ing, anything is possible.

The courses in my college will
be modeled after those I took in
the Navy, wh ich were fun , and
will be nothing like those I suf
fered in college. These will lay
the groundwork for the rnterac
tive video-disk courses later on.

lunan line of RF actuated III-n receMng pt"eam
plrtJefS can spark up lhal~ dead band
MISSIng those weak ores? eew,e an BlBPhanl 'Mlh
rew ear.; MlXleIs available lrtwn 28-220 MHz
~ $lrTl)Iy inset1. between your trails ,• .nl
¥IIenna. apply 12 voc: a/lIj er.,-. S1anOartl 50-239
ab«bs on RF ports. BHC il\'a;' ..... T)'PlCaI per.
full1",s:e at 144 MHz: 1.4 dB NF 10 dBlliIIIl Low
noise perfulmarce !rom Lunar - 5inlJlY. U. best

-~ :::.¥ . It ·1""1An 'Zll51(11ll 5""",,. ~"'pno
..-:j: L~ 1~ Sa> Doego. Co 9'1IK)
efectronlCS (619)299·'71«;) ' relax 1lI1747

nred Recelv....

developing the education/fun
courses which we may eventual
ly merchandise to the world?

The first step Is to develop the
new genre of education and put
it on video tape. The next is to
sta rt selling this via an educa
tional cable television network
to gel the ball rolling. Then, as
video-di sk technology is simpler
and less costly, move to an mter
active video-disk educational
system which can be sold any
where in the world in any lan
guage.

The courses should cover ev
erything taught in grade, high,
COllege, and graduate schools.
They should go on to those
ccc rses which should be taught
in school, but aren't. They
should also cover business and
Industrial cou rses now being
taught by businesses. They
should cover all aspects of art s
and crafts. Anything people may
be interested in learning about
should be available.

Just as we have severer thou
sand small firms creating
wealth fOf the entrepreneurs
who are now produc ing soft
ware for computers, I expect
we'll have thousands of small
firms producing educational
programs whi ch can be dtstrtb-

Call(305) 893-3924

AG6U·20 II . PL2S9 ea <:nd 14.95
AG214U dbl 10" ' ''' S''' .. 'd .50 Ol>m $ 1.5S/h.
100 It. RG8U ..ill> Pl ·259 0fI ..el>..-cI $19 95
BHOEN Cou in 100 11 . ' 0111

AG58U 119201 111.95
G'''''''odi"", SI"P. IluV'f duly tubuli' bf.id
3116 in. tinned COllI*' 10&111
318 in. linned e_ JOUII

CONIII ECTO AS MADE 1111 USA
Amph..nol PI·259 l k
PL·259 T"lIo nl5<,..., 11.59
PL·2~9 puSI>·on a<lap l.. , sh"ll 10r$3.89
Pl 2!i9'" 50 239 10r$519
~~DoMaleC"n""",o, II .Ii
~ ~ L '" ub'.. F.. mal .. Con""" ,Of 9Be
1 11 pale l> emd * ACA 1..... "lugS "ae" en(! 311 '.00
AI!<l ""'" UG· 17!> Of 176 lOIS 1.99
UG 2!>5 ,Pl259 10 ellle l 12.t5
EIDo* IM359. 1119
F~9A ITV 1..... , 10r$2.1 5
UG 210't) Amp""nol T.oe III >,l11.. !Of RGe $3 00
BN C l/G88CIU. mil" $1.25
3 '6 ,,,c l> >,l .. .. P ItJ<l 'Ot ColhnS " 'e I' 25
UG213BNC IOPL·l!>9 $3 00

FREE CATALOG
COD "'" $:Z-llO-FLA.- Rn."'" 5' Sa..s T..

not. And damned few of lhe
courses were fun. Having arlo
sl aved students, the teachers
and schools had no need to WOf·
ry about whether the classes
were fun. I was toeced to be
there by the government wheth
er the classes were fun or not.

What was the most popular
te levision program in England
last year? If you missed all the
fuss, it was Woodhouse teach
ing people how to train their
dogs. Education-and fun. Got
the idea?

Okay, now the next step. I've
already written about my plans
to start a high-tech college. This
school is aimed at helping our
country to get back into the
high-tech race against Japan
and will be set up as a pilot mod·
er of a new type of co llege,
geared to the needs of the 80s.
But once we have the college
going, what better place to start

Now, getting back 10 eouce 
tion as a product, ret's walk this
through step by step so you can
follow my reasoning. First, I
hope you'll grant me that 73 has
been educat ional. And perhaps
you've not iced thai il is fun to
read. Well, that's a big key 10
what I have in mind. r ligure that
education can be made rnto a
saleable product if it is lun. Peo
ple will educate themselves if il
is more fun 10 do that than other
things. All of my computer mag.
azines are educational and all
are lun 10 read.

from page 6

The concept of learning be
cause it is fun instead of be
cause one is a prisoner 01 the
system is one which we will
graduatty have 10 get used 10. I
didn't like school much. 1 didn't
like the idea of being forced to
attend, whether I wanted to or

W2NSD/i
NEVER SAY DIE
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OMII P.,MSOIl /(fflJOA. fhl aou'httmmOat .m.teuf iii 'hi Unit"'" St.,...C¥"".'" 'tlia
WII/-.qu/PP«J .,.,Ion ;lItO • ~ical, • /oniJwj,e.•lId ot"., ,,~ .parl_t·style

allllrln.s.

(SASE) to lila man.ge,. The m.n.ge' ceo
lers ...Ith lila OX st.tlon, checks th.l the
contact i. In lila log., . nd IllIs OUI .nd
.....Ils lhe OX OSL

There . re many advant.ges 10 thi s pro.
oess __ di.-.e:t 0Sl .~et\lnge WIth the
OX s f. tion- Fi'.t. Ilia 0Sl manageo' Is lIIW

.lIy ••t. lllk1e nam. so lhe probIems .nd
e~p<m.. o f . Irmail over."..s a,e g,..lIy
,educed. No matte, ho... much "fOIl c rll"
eree lhe US Post.1 Servlt;:e. they do • ••
ma'-abie job, espec:I.Uy com~red 10 POll
in t lti)l'. oul-ol-IfMt-w.y OX IouItione. In lhe
Gal. pagos laI.nde, lor e~ampIe. tn. ..... 11
is h&ndIcl 10 . ny boat going In tna n~t

di,ec:11on from lha .I<por1 tow.,(l Ina only
lown. II that sh ip decldes 10 e llange
course. the m.11 could be del ayed for
monlh• • II II fIVer ."i_. OSL e~t;:h.nga

...lth ••l.l"elde (Of El,trope.n 0 ' J.~.

1>8ge) man.ger allmlnalH Ihle risk. I. po.
lentl.lly f. , l.. tlian _S mail• • nd Is
much len e_pensi...

The .... 01' 0Sl manall"f1l .Impldies the
~atlon of yow own SASE. S l. leside
IUIms ean u_ 11)' .... US post.ge, or, In
lhe (:1M of Eu,opean orJ.~_.....nag.
fIB, (:In .... . Gr_ Slimp (US $t !MI t),
IRCs. or alrm. iI stamps 01 lhat country
from. OX Slamp servl~.

So OSL manager. m.". OSL eot;:h.nga
I.ster, a-per. • nd more rel i.b1llor the
oXer.OSL manager1l . " . lso of benet it 10
the OX " . tion- The OX It.t lon is ...1fMld
of the bufdIn of handling voI_ 01 mail,
opening, ~Ing, I1c~ IS _ I as the teal<
ofl illing oullhe <:lids••tulling lhe __
lopes, . nd .....lIi"O. Also. lhe OX st.t lon ·s
OSL••re sal8f In the SI.tes tll.n in Ilis
own l:OUnlry. Bob YS9RVE onee lo.t . iI
his OSU, Including some aocellenl I!ll).

meter Ox, In • riot. And 1_ OX .t.tlon.
w.nllO I .....t _.1years worth 01 wort<
in lhe torm of OX osu to the International
postage .~tem. So _ a OX aI.11on ap.
plies lor.n .w.,d l.nd they do. you know).
the OSL man.get (:In send In the e.ards,'
much s alet.nd more ,ell.ble procedl,tre.

A.e there .ny dlsadv.nlages to lhe u.e
of • OSL manager? The major problem
...Ith OSL managef'I Is IlIat the loll" , 'e In
one ..-note IouItlon .nd the l;afdl ... In
ItIOIher.~ In. OX sl.tlon ..-1
get ni. or her log In'_tlon 10 lha OSL
manager 10 cIlecl< the contacls. II Ilia OX
.t.tlon ma lls the logs to lhe .....nager. you
are rlghl bat;:k 10 tnntlng lhe err.tie Inler-

"TIIa" ks lor lhe contac:t, .nd plNse
OSL Ihrough my .....naget. K1RH." Ho¥o
ott.. lie.. you ,«*.....:1 • ox OSL (:I~

through . OSL~n- aedicated
voI..."l... wI'iO ' acilil.te t.... ""c:hange 01
OSU .re lha .....-.g 1ler0fll 01 ttoe ox
world. T,eat them _ I. as lhey .....ka lhe
t.Sk 0 1 COI lecUng ox OSLa more "" It;: len t
• nd mU<:h less .~p.m. iye.

Lel's look ""1 . t ho... s OSL m.n.ger
operales. and then "'e 'lI see wIl.l we can
do 10 mak" his or ...... t."k "Sl.. 10 epeed
0f.II .elu,n OSL

A 0Sl manager __ .s • go>lleI_

for In. Ox s l.11on and lhe l'IamI wl'iO W'OI1<
lhal OX stallon . Aile< . n .mal_ wort<s
tlia Ox st.IIon. 1la sends thol OSL(:IId.nd
• IIl f..odresaed. .t.mped envelope

THE CARE AND FEEDING OF
QSL MANAGERS

la levlslon syslem .ra m.rginal at beet.
Daan employ. mree Orake low·~ss filler•
00 h i. HF gear••nd I'i& uses toroid. Il ber·
.lIy on .11 power oofde. But __ so. he
II.,... ~Il lhere' , • lOOl:ba l1 g.ama 00. I

el lher hIWIO00 QRP or gel 011 tn. . 1.....
ti.-ty M

DIan haS tu mecl tn,s reslrlcltOn Into .n
avoe,allon and II.. become • ORP enl hu.
III..t. using .n Arl/Onaut 515. Ha ova"
oomos the dilllt;:ul! t;:ombina llon 01 apa,t·
menl -style .nlenna• • nd ORP power ...Ilh
t_ Importanl adv.ntages: hi s IOUt'-"
Ioea llon . nd t.... KH6 (:Illslgn.

The low latitude "-'" gr..Uy en
llanced ,adIo propeoation- Anyone wI'iO
liu oper.led I,om thl t.-op;e. knows wIlIt
lroll means: The bindS open ..flier in the
day .nd close Ill",. al nlghl. Slgn. ls Irom
lhe north are much . l,onge , th.n similar
. ign.ls Irom the east or wes t . This t'opl.
eal adv. nt.ge ...... p. to compenille lor I"..
c;r..'" s tillic . nd r«Need grey~ lna c;om.

mounIcatione.
And thlt KH& (:IllligI'1 is good tor. 1_

decibel.. ONn oorw::urs. In . .......t piletJCl
on. Hong Kong SI.tlon, ONn t,led l;alling

"ORP" In In. pjleup. withoul Suc<::""S.
Then he tried " KH6" .nd I/Ot , Ighl
Ih,ough!

Dean's .ucces. wllh QRP . hows in hiS
resulll: Won.ed AU SI.les . nd Won.ed All
COntinente on OAP. He lac'" only • f_
conll.....lione belore earning his OXCC
with 5 w . tt, or .....
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SAol3CXS. who h.nd,.. lhe OSl. lor S AolIAGD on ,"s 1.,·II,m9 I,."." . ..... , .ome 01 rhe
DXets he h.s helped 0_ rhe Y"'S . t Ihft D.y/on H.m.....,'on Phoro vi. The OX",.s
M. gaz,ne

Dean poundoJd • "MIl '''k, ill~ of
'eel InlQ , .... n..rd I. .... end .t1~ •
HU$t.. ~lUt A '- •.,;li,., , t..to;fl

under tile "'!IM'lion. but the building
bIock3 m.ny of the ponible ',di,1 <II,..::·
lions. Not the best anillflrla system, but
edequat• .

To provide frue emergerocy communlca"
tiona, Dean uS«l'IbIed • 12"'1'011 , 2·""'p
80lar palllll wlln two bIlttenes to gl.. 18
I\c)UfS or oPerilltiotL 12...ol1, 2-rneter rigs
and~ndgear~. t l>e emergen.
cy station.

The t'lfOfT>eter . nt...... was tnot"""
problem. The main repeat ... on H,....a U,
the one tha t connects Into the network
wtl leh 8ef\IH the enllr. Hawaiian chain,

wlS on the 0''''''' side 01 the Island. Dean
c:ovld hll t repl:Wlt.... with In 11.lement
beam, but COUldn'! get permission 10
• .,;1 i t He ll....lly M'lll..:l lor an IncJoof
Mtup.. The Ilrsllour .........1' of 11'10I bum
etl8Cl'110 ' .... QlIili ng-fan , uppo<! abowl hia

r.e.d. The lou. elen..," " . "'" an llO-Wtn
Impliller pl'OVlde • copyable al gnal
through lhe m'$SIYII Maune Loa volcano.

To complete h i. ,1l1".,ne ta rm, Dean
• " etched . eo' long...ire .Iong II'>e edll" 01
tl'>e properly 10 Impf<Ml slgMlS 00 the 6 ig
Is r-nd Emefgency Nets 00 "'0 and I!lO ....
I..... You ,..lIy !\a.. 10 loot:: eloMl)' to
spoI It. so It probably tails In lO lha HI.......
bl&-antenna" e.alagor)'.

8tJt the antenna ,esl , let loos _e not

Irle ooly problems In Murphy'. bag 01

Irlt;:ks. Deln $OOn dhK:O\Iered Ihll lhe
comblnallon 01 salt spr.y Ind lropit;:. 1s un
dis~ .nlennas In months. He ,ec;enl·
Iy Insta lled h ll thlld -..lu i In 6 yea' s . He
11)'$ his pr_1 Inlenna, a Butternut . Is
"trle !Molt -..lu l l..... _ had, by I.,!"

E--. t"-I WIS not lhe end of his prob
lems, r.o. .... . !>&an . ull_ lrom. corn
mon problem . mong .~rtmenl-d>Nelllng

hams: lat;:k o f grOUnd. EIe<;lrit;:al g round.
Ihal i• . The h.rd I.v. 01 H. ....II doelin't
oonduct.1 .ll,.nd lhe 3 " layer o f top 1011

In.d<ed In to grow llfuS Is not much hel p.
Tel";s lon Inl"'erent;:e (TVJ) and.adio I,.
qouency Int erference (RF1j _e. •nd (:On

tl.- to be, • $eriOuS problem.
His ,emot.~tiotl, mlle$ Irom lhe an

Iy lalevi. lon t,. ",mlll..s on lhe Is l.nd,
means s lg n. l. In the eomm l,tnlly (:I bl.

ox
Chad Harris VP2ML
BOJl 488 7
Santa Rosa CA 95402

THE SOllTHERNMOST
AMATEUR IN THE
UNITED STATES

A OXer In H h.' _ of the best
of t:roIll wor1dI: OXer hl""",1 .nd
h.IlI • t:/OOd OX IouIlioo IS ..... H.....11
coynl. IS. sepa••tl ~c:ounl ry" tor OXcc.
.nd .lthough no! Plaid to wort<, H.wIll.n
.malturS ... more ••'" tlUln T.~.s st.·
lion., lor e~.mple. And H..... II i, I.,
enough .outh 10 m."e II one 01 lhe best
r. d lo locallons In the Unlied St.tes. On
Itle southern 1. I. nd 01 ttle H.waii.n
c:haln• • t the soutllemmosl lip 01 the
Island, fllIkles OMn P.terson KH&O"-

0eaIl P.terson KH60A enjoys. belut i
' u1 COfldominlum OOHifIooIIing lhe bled<
lind bMc:hes 01 the lal. nd of H.w.Ii in
addilion 10 ltle .~celleo1t radio propaga.
lion .ssoci.ted with lhe Iro plc• . On the
o lhe, hand. Dean leels lhe same reeure
tlooa .. otller .~rtment-boundhams: no
OUlside .ntennas .nd TVI eompI. inls. His
solut ions might Inspire _ OX

wtloH IOlllflfIU -.HI'! big anougl'I 10
coma down lasl winter.

0eaIl'1 I~natlon witll ,adIo began. l
the age of 9 wltn lilt IIrst l;t)'It.1tel. How·
_ . It ...as 1913 before he ,eo;eiWl<! hi.
nret amaleu'-f.dio lI o;ense. At Ih. 1 time.
his main Inlerest ..... ,ebulldlng ARC-5
mllil.ry 'adios . A f_ year. la ler. Dean
lound h imself movlng to H.... . il inlO •
COfldominlum oomple~ managed by niS

~..
..... I. con. "Oh wil li such projecls, the

III~ .0'....",,11 prohibit .ny
OUtUM .nlennas . So Dean look adva"..
t.1l" 01 lhe isol.led loc.tion 01 the c;om.

ple~ .nd the unpredit;:t.ble n.ll,tre 01
H.....lfs voI(:1noee and Volunteered 10
prO\llda emergency c:omrnunleat looS lor
lhe oomple~ it n. COUld 1Ia...n .nlenna
~.-.

The owners of lhe COf .donotnlum com
pIe~ agreed to .n lIOobl,usive wert leal
,1gIl1 outSide Dean's door In the bollom

corner 01' tn. cCWTl9la~. ThaI prowed 10 be
enougll.
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natl<llwol PQl'1.1 syst..... Mai l to Plte.im
.... nd, lor .~.mple, dep.llds 0f1 Inl••
quent vlalla by yachls . nd cruise ships.
Alto, the log. can take montha to ,each
II'>e ml n.ge., wtlo obviously cennct . n
a_ U.e OSL until he or lhe rec,I""a tile....

FOttunately, lhef'. I' anoltlel' way ttle
OSL manager can get the log Inl()ffl'lf,lion

from the OX alation: on '''''' air. To laka.
typical 8X'mplot, 1,,1'. look a t "ow. lI,t.,.
aide al.tlon WOUld gel . VP2ML OSL car".
AIt.r the OX" work. VP2ML and nears
"CSL via K1RH ," he fill, out hi. CSL . nd
PUI' II and an SASE In an en......ope .d
(J •......cl to !lilRH. WherI Ralph Hirsch
1(1RH receI_ the emeIope, he QClllNlIt

and soria the QDlllaell In' o (lat, and Ii"...,
order. lust lik, • logbook. \lI1t11 hi, ned
ltC"*'ule _lin VP2ML
Ou rl~ Ih. oMhe-a lf schedule, Ralph

' N da lha dat., lime, 100 callailln. VP2ML
c hecks hla logbook and l.lu.1'l$ wil li ttle

t.nd., emlnlon, and .lIClOrt, entering a
checklNrI< In the log tor '"OSLed.w Ralph
conlirms lhe blond and emiuion Inc!
"";'M the Iepot! In penell on tile Ineom1no
OSL carel. He tllen goes 10 ttle next eflrd.

With pracHee, thi. p<oeedu'" can be
very faat. The on-th.al, time 10 confl,m
I.... cootect can be a malte' of a fe w eec
ondS, a llhough Ralph al ill has more wol'lr.
alter I.... conillel wlill VP2ML Ralph lakes
I.... 11ad< 01 CIleeked, ,ncoming OSLcards
and lyOeS out • Slack 01 VP2ML ca'ds,
'Ndlng the ,eports from hll note on the

card. He Ihtn putl IIleb!ue VP2MLcard ifl
10 Ille SAS E provided .nd drOP' II In t....
....11.

This procedu,e work s . o well tll.t lOme

OXe'l get thei, VP2ML cI ' ds within day.
of t~r ccetect. The OXer sends hi, ca ,d
. nd SASE tile $.I..... day .. I .... ccetect
wllh VP2ML Ralph~_ I"" card the

ned day, confirms lhe contact in I"" ....eel
with VP2ML lhal night, . nd ....11. lhe
re illm card I.,er that _ ing. The OXer
gets hiS VP2ML ca,d bac k the ne~ t d.y,
le U Ihan 48 hours a fter Ihe cont . ct!

Of cou.....11 Ihls supposes e veryth ing
goes well. Realily seldom ach ieves Ihis
kleIl. Whal can go wrong? The -..orst
problem I. POOrlY fill«! out Inc:omin;
OSu., especl.lly lhoM wilh bid dates
.ndti~.

VP2ML keeps his log In Coordln.,ed
Universal Time (UTC), IS jus t l bo ul fl"'Iery
OXI tl tlon mus l. II the Inco ming OS L ca ,d
has loc . 1 datea a nd tl...... or h., mlscIl,
culated the UTC date Ot time. quick confi"
mallon 01 Ille conlact II lmpoulble.
VP2ML InUIl _.-ch IIlI log for t.... call
I lgn. often 0WIf' wan 0I_a1 pages,. If
there a re ....ny olner OSL cardS I w.itir>g
"Iponse'. any card wllh Incorrect Info,·
mall on goes 10 lhe boUom 01 the pile fo '
anothef d.y,

The most common dat..,lme '"Ot II to
forget to .a..nee IIlI day 10 IIlI"..,t UTe
day duflng local -.In; operillon. The
ned mosl commo.. problem II mlaca lcu
laUng tile time d lHer&nee between UTe

and local tltl'lll, .,;tner adding the wrong
number 0I1'IOIn or lutlt'actfng InatNd 01
adding.

Thll beclme 10 mueh of a protIlem fOl
Ralph Ih., he made . ,ubber sl . mp saying
that he was unable to locate Ihe con tlct
In lhe VP2ML log ., lhe doIte .nd t ime
lpecl fled .nd SllgOMling ''''' .mateu,
check hll aso Informallon .pln, espe

clilly lhe date.nd time.
Tllere I, r..lly no excuse for date.'lima

er,or. of IIlII 10ft. ....nyone Inler...,ed In
OX ahould hi ve I clock relding UTe by
the ' ig ' nd kMlp lhel, enll re log In UTC.
You c.n buy , tiny , sllCk-on dlgllSl clOCk
jor • couple 01 doll.... Set II 10 UTC 'nd
use It jOt al l your amat..... contacts. The
QSl.. managen will IO¥I II.

Anothet problem which slowa ccenr
mation II multiple conlSCt, on • single
card. This card is first lIIed unde' 1M Ii,al
cont act lime. BUI after this conlScl I'
checked, the card musl be reflled InlO
date.'l11Tlll order lor the ned cootect. This
Inc ' ..... lhe on-the-ai, l ime and ifl
ce..ses tile chance lhal Interler...ce or
lading will end the achedu" for l!\at 4ay.

Some OSL managera . including Ralph,
hlOOle cards tor more than one OX s ta·
t1on. The bell wa y 10 .dd,ess Ihe enve
lope to the manager II to give both lhe OX
atallon's call .nd 11181 01 the ....nager:
VP2ML CIO K1RH OSL Manager. Then the
manager can immedl. tely sort lhe ca'ds
for the different sialion. he serves.

And finally. a sllOrl note t..... nk lng lhe

QSL ma.nagar for hi• ...ncea would glad
din lhe '-'t of many .n ""......ppr.
ci.ted manager. TheM voIun lNf$ reo;eIve
no thing la ng ible fOllhel, e llort•. They are
nOI paid, a nd the fe w dollars which dO er
,i ve with the cards ba'ely COWlf printing

.nd posl'llI·
So why woukl anyone w. nl to handl,

the OSL card for • OX .lllIon? A OSL mafl
.get getl • modi<:um of publicity for his
wort<. eapaocl.lly il he !\aOO'" major OX·
peditlona. lueh as SM3CXS who h.OOles
tee clfd' fo, E,lc SM' AGO on hi, f. , 
' eachlng I""'tll. BUl lhe 'eal ..tI, faction
COfTMS lrom the servlce these .....Ieu..
prO'tlda 10 the rest 01 the OX community.

H.... yoo"o _ conalclIreel handling the

ca'''' lor • OX slatlon yoo"orself? COnsider
lhese qualifIcations 'or a good m.nager:
The OSL manager should not move
l'ouOO. so h la 01 he, address II~ In
Old. new. and lulu', Callbook,. The mafl
'ger ,hould ha.... a good enough s tation
10 ....lnlSln eommunICIllon wllll lhe OX
".'Ion unci..- • variety 01 condilions,
monlh .lter monlh. And the ....nager
Il/'lould bI willing lo ....orl< hard for 'emaB.·
.bly lillie ,_ard. Infinite patience. the
.bilily 10 deciphe, h ieroglyph ic haOOwflt·
lng, a lillie ESf' (for the aSL carda witho ut
cWlle). aOO an underst.ndlng postman are
uMful but not essenli.1.ddtlona l quallfl
callons.

Be kInd to your j'iendly OSL manager,
he or she makea YOU' OXlng • lot more
pl....nt .

FUNl
31 The name of PI\ase III OSCAR',

1'fl(IdIf .... t,"nsponder
4, A f}1lI of *Pace antenna

21 OSCAR e 's lG-<neter .ntennal were
made oul of:

1) Tin
2) Slive'
31 Molybdenum
41 .... d1.....ooted poct<et rule

31 Owen Gamott ', son !\as .IM> made
qoulta • nalTlll for h lmsalf . He Is:

1) A1so.n .stronaut
2) General M. nager of ltle ARRL
31 .... be$t.."lIi ng compule , gam, de

signer w'Ulng unde' Ihe p""'OOnym.
'·Lord 6111Ish"

4) .... pro I",nill pl • .,.,

4) On wTlich one ollila fOllOwing dal'" dM:l
amateurs III" tlOunoI • 'ignal off 01 the

"~
1) J uly 4, 1976
21 Novembe, 21. 1954
3) Decembe,4, 1934
4) J.nu.ry 27,1953

5) OSCAR 1 WIS launched from
I ) CIpa Kennedy
21 Ca~ Cana_a1
;Jl Edw. rllt ....1' Force Base
4) Vanderlberg ....i ' Force Base

THE ANSWERS

ELEMENT 3
SCRAMBLED WORDS

Where do you at aOO in l he radio space
ra ce?

1- 20 poInl~-Sluek on lhe
I....nch pad

21-40 pOinls-St ili Ii st8l'ling
lor Sputnik

41-{lO pOints-ConIUM OSCAR
signal8 lor II

ba nd opening
81 - 80 poInls - S llteHile Communi.

eelor's Club

-'"'81 + points-OSCAR oxce
cert ificate I'lOI<lIl'

5-4 Personally. ..... , Iways h.d a soli
It)Ot for of Edwllrds.

EMmenIl:
I - F. lse Qne.lentll 01 • Wall . Good

antenna lIe ight helps.
2-T,ue University 01 Melbo u,ne. 10 be

p/eclse,
3-Flllse btras only, accordlng 10 lhe

'''''4-True J1k1vembe11 4-18.
5-FaIM Ionosphere.

6-Fal" II was on 2 meters.
7-T'ue Oryspell.
8-False CepeOOa which side 01 Ille

world you're on.
II-FaIM H"dly. 100 WailS ERP li mor,

like it.
lG-FaI.. " l.D&I at ll\lNl1.8

Elemerlt 3:
(Reading lrom left to 'ighl): METEOR,
PASS BANO. OOPPLER. TELEMETRY,
OQWNLINK, SATELLITE. MODE. BEA
CON, SHUTTLE, EARTH. POLAR. PING.

SCORING
Elemenf I :
Si ~ po inls 10 ' each cO/recl a nl wer .
EIe"""f 2:
Th,ee and one-hall poln" jor each correct
ans_.
Elemerlf .1'
Three pOint8 for each term unacrambled,

SASB PNOA
YRTT EL£ME
ETILlEAST
NOC....BE
TRHAE
GINP

thesa apace communlca-

REOTEM
PLOPRED
KUNWQON
OEOM
ELITUHS
LOPRA

Un8crambla
lion terms:

4 ) The Leonlds meteor
allOw« oec..." In--51 Meteors form.n
Ioniled t" il ln Ina
t,oposph&re.

6) The li'81 succeas lul
EME tr.namlallon
used the old ~er

"'"7) ~ ,maleu' satel·
lites -. launched
In 1966 thlOUgl'l
19?0.

6) OSCAR 6 t'lveis in
I noIth·IlM.OUth
orbit.

91 One needa 10,un ,t
".11 1000 Watt' in
order 10 access
OSCAR.

10) In ha m ",lei lite tel'
minolO\lY, LOS
stand' fO/ "linked
Mcln"or system.~

fMm«It f ,

1_1 Some have been known 10 reflecl
sl gn.1S fo, up 10 lWO min utes.

2-4 CheaP. bul pra c tica l.
3-3 No, he dldn'l w, lte Space I.....aders.
4_4 RoM Baleman W4....0 .nd William

Smith W3GKP did tM deed.

,....
I) OSCAR I's outpul

was 10 w . Us .
2) OSCAR 5 was buill

in Au~t " II•.
3) A Technk;Ian--c lasa

amat....r may be ,
.., lII lill lruslee.

ELEMENT 2
TRUE-FALSE,-elEMENT 1

MULTIPLE CHOICE
I) A blua whlzzer is:

1) .... meteo, that c 'elO lea II very sl'ong
Ion 1," i1

21 The I'll""" of a new privately-funded
amat_ ..tel ille

Of cou'se, some th inga won'l c!\ange.
we'll probably st ill blI grumbling .DDuI
llow OSL bureaus, DX net,• • nd pllloJPt;.

Bu1 lIke loo.y, lhe e.Cllemenl will be
WOfIh lOll the hassles. ....t leaSI the _11Ief
,aports lhouhl be inleresllng, lor a
ch.nge.

lei's get going .00 leave the ,...1 to
squabble .DDuI codeIno code.

John Edwards KI2U
PO Box 73
Middle Village NY 11379

SPACE COMMUNICATIONS

I. for one. can'l .... n until ama leur
space communica lions 'eally la ke off, At
age 28. I'm , UII hoplng 10 see the day
when!\ama collect planet••nd space set·
lI_ts the w.y we cu","11y en.... after
new countries. lmagi ,.,. '-ding down 10
your local 118m clUb 10 compare OSLs
lrom Mar" Til.n, and Europa . Think 01the
plc tu'e possibilit ies on Ihose pas le
boa'ds '

This Is shaping up 10 be qulle s year fo ,
.....,eul ,adio .nd space communlca·
tlons. With the I. unch 01 Ptulse lU OSCAR
Itld 'N5LFL', 1111" DXpedillon Into the
final f'onller, future 118m historians may
"'1 peg 1983 as • lumlng pOinl In lhe da
ve!opmenl oflhe hobby .

110 73 Magazine . November, 1983
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Selling 73 wil l
make money for

you. Consider the fact s:
Fact *1: Selling 73 increases

store traffic-our dealers tell
us that 73 is the hottest-selting

amateur radio magazine on the news
stands.

Fact 1t2: There Is a di rect correlation between
store traffic and sales-increase the number of

people coming through your door and you'll increase
sales.
Fact *3: Fact #1 + Fact #2 = INCREASED SALES,
which means more money for you. And that's a fact.
For information on sell ing 73, call aQO-343.Q728 and
speak with Ginnie Boudrieau, our bulk sales manager.
Or write to her at 73, 80 Pi ne St., Peterborough, NH
03458.

80 Pine Si reel Peterborough, NH 03458

800-343-0728

MOVING?
Le t U5 know 8 week s in advance so thai you won't
miss a single issue o f 73.
Attach old label where indicated and print new ad
dress in space provided. Also include your mailing
label whenever you write concerning yo ur sub
scri ption. It helps us serve you promptly, Write 10:

l~
Subscr ipt ion Department

Amateu'Radio's P,O. B Oll 931
$ 1edricaIJounaI Farm in gda le NY 11737

I II § ~::~~~n7:'~~I~J~~r~Pt ion nne ~~: : ;':~ year for only S1'J.'J7 I
I I
I

Can..dio & ""''''0 U 2 9111 y<'ar onl~ US fu'lCh dra wn on US bonk f ou-,~n Su';a< ~ I
' 25 oon y<'at onl~ US f unds drawn on US bonk FOU-'lIn A,rmail . pl..... 1tlQU"~

I ttyou h<1~1! nu tatet hondy, onnt ULD eaarew here. :

I ::: II ~ Na me I

I ~ Address I
I ::: . I.... City Sta te Zip I
I ""'I pont ,\ / II ' <1ddlo'H here: ;

I Name I
I Addr ess I

L City ~::__~ )

MAKE SAVING MONEY
A WAY OF LIFE

W ith LIVING ON A SHOESTRING: A Scrounge Manual for the
Ho bbyi st. A lmost anyth ing you f ind can be put to good use i f
you follo w the t echniques o f a master scro unger . George Ew- ~

ing W A8W TE. sh o w s you ho w t o : lf~

- Find e lectronic parts - Lo cate to ots and o t her surpl us ""::!
- Scrounge by (he rules - Read up on scrounging
e Scrounge a vehicle «Scro ung e a place to live

Cartoons and case hist ories of scroungers add a humorous
touc h. Wi th LIVING ON A SHO ESTRING . you can ' ( always gel
somet hi ng for nothing . but you can cert ai n ly get it fo r I'-- ~~.I..<~ ....~

I YES. I want to scroungel 33NB6L I
less. $ 7 .9 7 So ftco ver . 7 x 9 , 128 pp. app rox . . I Send me~copies of LIVING ON A SHOESTRING. I

ISBN 0-880 06-059 -X I Enclosed is S7.9 7 (BK739 3) per copy plus S1.50 1
Cen TOll fREE 1·800·258·5473 lor crecnr card orders .Or matt your I shipping and h<lnd ling. I
order with payment or complete crectn cerct ln torm a uon. In( JUde ; n MASTERCARD b.lnkll D VlSA 0 AMtX I
s J.50 for shipping and h<lndling. Send 10: I Card II hplt~~ I

W<lyne Green Inc. I Sign"IUt~ I
Ann : Book Sales I N..me I
Peterborough. NH 0 3458 I Addt~~~ I

L.:A.:...:W.:.::o~yn~e:...::G~,~e~e~n~P~"~b~h~,~o~, ;~o~n,- --,De=o~l~e~' ~ln~q~"~;~d~e~'~I~n~v~"~e~d L~~ ~'::'d~~ !
73 Magazine . November, l983 111



RADIO BOOKSHOP THE 73 TEST
EQUIPMENT LIBRARY

•

A R O U N D THE VVO R L D

VHF ANTENNA HANDBOOK_ The new VHF Anlenna
HandbOok detalle the theory. design and construction
of hundreds of diller..,! VHF and UHF ant&Rnas __. •
prlCllca ' book w,lll'" lor t....._age ama'eu, wllO
18k.. Joy in building No! lull of comple_ formulas for
trot dMign ellgI~. Packed w,!h labulow antenoa
proIecIa you un tNIkl BK1Jl58 1695.·

THE COMPlETE SHORTWAvt USTENEA'$ HAND
BOOK.2nd Edition by Hank Bennett and Harry L Helms.
This comprehenal.... VOlume contalna loada of new in
formal lon from all 0Yef the wor ld on I t>e lales' develop
ment. In SWL technology clubs, eeeoctaucne. prac·
t lce. and . ' a tlona A ' hOfOUl h guide \0 s ta tions ollhe
world by oeoe<a' eonllnent. arM and f,,,,,uency Is In
cludllcl. 81<1241 SIl.95 "

Ie op·AMP COOKBOOK - by Waite, G Jung. Cme,s
not only the ba s IC thoofY o f the Ie OD amp in g reat
deta,I , but a lso ",c ludes 0>'" 250 prac tIcal c ore u,! ap
plle.hon s . hbe'a lly ,II USlf ,l1ed 592 paon . 5'1> "8 '1. ,
sotl Dound 8 KI028S14'}5 '

EVERYTHING YOU ALWAYS WANTED TO KNOW
ABOUT AMATE UR TEL EVlSlOH. lbut .... etrelet 10 esll)
- By M,ke Slone waeocO. Th' l IlOOl< is a complete
guide 10 seUiI'lQ up your o wn emateur recliO lelevision
s ta l,on , It co<lteins_A h'story. whal equipment you
need. video theory. cameras. recorders, lilhting• spec,e'
ellects, sound ATv OX,ng. mobile FSTV. TV repealers.
ATV groups. bulld,ng projects. tes t eqUipment. deel"" di ·
rectory. a cumul. I've index 01over 1lX)(J art icles on ama
teur TV and mUCIl mote , ThIa Is !hi new, 1982 IOItlon,
From llle pubI 'shers 01 AmeflNt T./rI,s/Ofl "'eg/UJnI!t.
BKI2~ 19,95

TtiE MAGIC OF HA" RADIO - by Jerrold Swanl<
WBH XR. Unoe.- variOUS ea.lISignl . W8HXR fill ~
hea rd on ,1Ie Ilam bends since 1919. He Ilas ...a lched
am. tIKJr radio grow f,om the days o f MoeJel A s park
ccue 10 an e'a of rrucrcprcceeacrs and Sllttelille ccen
munlc.tlons. Je rry hili responded to call s for help
f,om Htlhquaka-slflken Managua . nd tOln.do-,av·
.god X..,ie. Anlat<:Uce. one of man's Ioneliftt cet 
postl, lies been • bit less lOnotly, thanks 10 Jeny's
ti~ phoI~tchil'lQ eflorts. Drawing on "'I own
colorful exper.-=- • .-1 t!'lOM 01 many atl'lel hams.
Jerry lies compiled this wordi>iClu<e of hem 'ediO OOr·
Ing the put six .............. BK7312 $-4,95

WORLD REPEATER AT1.AS- Comptetety updaled, OW!<
no pages 01 reput"" hatingS ate IfKleXl,d by location
andl~. Mole Ihan 50meps pinpoInl 2lXXl repeat·
IItI Iocal ions t!l<ougf'lout lhe USA, FOf8lQn I'St'ngS ,n
clude Europe. tne Moddle Eaat . South Americ.a. atlll
Afriea, BK7315S2,00

WORL D WIDE RADIO TELETYPE STATIONS IN FRE·
OUENCY ORDER_81h EDITION Comp,led by Univer·
sal Electtonici. Inc , Conta ins ,2 tQll l,equenCillS ol ete 
liOnl that have DM-n Io!Iged ,n t9ll2. F.equency . call
Slgn. ""me 01 Ite"on. N1J coun try syrnOot, t'mes 01
receploon and det.,lll ere .ncluded, All 'Ipn 01 RTrl'
s te t oons are hsted 'n<;Iud ,ng IICl>ed ules° 82 llIess a nel
news agencies oper"ul'lQ on 637 I'equenc les . Incl udes
77 met8Ololo9,c. l slalions on 279 frequencies. Covers
.11 RTrl' staloons I,om 3 MHZ to 30 MHZ. aor. mer ro .
gO'fflmment. m,I'tary. dip lo matic . COverS a ll ..rvlces.
This Is the most accurate RTTY Ilst lhe'e is lind a must

\. lo r the serious RTTY enthusiast, BK1270 S10.95

PROPAQATIO N WI2ARD'S HANDBOOK- by J . H
Nelson. When sunspotl ridd led lhe wortdw ide Com
munications networks 01 lhe 19o1Oa. John Henry Nelson
looked to the planets IOf .n .1\$_,The r......lt was •
II'Ie<:l<y of propagation IOflBC8sling b8Ied upon Inter
planet.,.,. e logrvnent lhat~ lhe .ulhO< the moal Ie
....bIe lorecasl. in AmerIca todey. The book p1o.iclel en
enligh lene(f look at communic.aliOl'tl past. p<esent, a.-l
luI""e. 8S _II ill leech'ng the art of proplIgehon
forecas l,ng, BK7302 $6,95,·

rcccs s TECHNI QUES FOR ELECTRONICS - by A A
Wicks 's an easy,to-undef$land book wmlen for Itle
~'n",ng k,t,bu,lde r as well as lhe e .pe"enced tlab
byls\. " Iles numerous PlCtu'"" and dHC"pllons 01 tne
u1eand cor.eel ways to uN baSIC and SPe<' ,al'ad tOOlS
IOf elect,Of" c plojeCIS. 8S _ r as spec"l~ed mel"l·
wotk.,1'lQ tw- and tfle ~ocal a"'" ...flOCfl ar" usecl'"
re-pa" S/'IOpS BK7~ S.t 95 '

19 YEARS OF RADIO TUBES AN D VAlVES-br " ""
Stokes "'Gru t. tile belt book on the h ,story 0 radiO
tubes that I '.e ever eeent'' raved 73's tecnmce red ,to'
wrttten by an expert wM has been Involved in , ,,d io
since '29, thl ll book will be ot ececrer Inte res t to "ere
limers" an-ll w,1I provide tncee younge' hams with a
unique sense 01 the h llllo ry o f Itle l, hobby. BK1272
S21.95

SSB THE MISUN DERSTOOD ""ODE- by J" mel B
Wilson , SIngle SoOeb8tl1l Ttansm,s SOOtl tf'lOusandlor
ul use ,I .-y day. 1"1 tl 'ema,ns on" 01 rhe Ie.M
unde's tood I"cets of "m"teur ' ad'o, J B W,lson
pr".... nl. sev",al m" tllO<l S ot s,deb"nd generat 'o n. am·
pl1 Illustriled w,th chart s and scnemence. wh,ch w,1I
enabl" the amb'"OuS reader to construct n,s own s ,d...
band ge"",,,ti)r , A must IOf the le<;hn,c"lIy·se" oul h" m
BK7~1 $550'

THE CONTEST COOKBOOK -Ttl.. bOOk reveals tne
sec.ets of rhal ehl e OfOUP 01 OPeIalorl who top tfle I'sl
-. tne contest resultll ere puc.I,shed It co<ll",nll
deta' ied ""'l/OIItShons lor rile I"sl·t 'me COOiestl!'f as well
as t' PI IOf rhe """"need oper"IOf, Domesllc. OX, anet
spec,a lty COtIt""ts a", a ll d'scus...,.j. complete ...itfl
photoo,a phl and d,.grams I ho wing lhe equ ipmenl "nd
OJ)eraling a ids used by Ihe top score" For the se"ou~

contester. BK7308 ~,95,

A GUIDE TO HAM RADIO- by Larry Kal1aner WB2NEl.
Wflal's Am. lfIUf RadIO a ll about? You can 188m the
basics o t Ih;s 1as<;....hl'lQ I'o;>bby w,tll IrMS excellent
beQinrlfll'·sguode. It _ _ a t!>e most Irequently Al<ed
Quesloons In an easy"90""9 ........... , and tl ShOwS tMoe
eeet w" y to 'jlO about ge!"1'lQ an FCC lot*lle. A Guide to
Ham RedlO 'I an ideal ,ntrodUCl lon to a IIobt>y en/Oyed
by people a round the world BK7321 $-4 .95.·

OWNER REPAI R OF RADIO EOUIPM ENT- by Fr"nk
Glass K6RQ He,e 's a bOOk tha i ...," leacfl you an ap
proach 10 troubleshool ,ng witfloul " shack full o f I" s l
equ,pmenl Wflllen ,n a n. rr. t,ve. non· m.1tr-.em.s rocal
Slyle, 01 w,1I etICOU'age you 10 succe-sslully lix rour o",n
'og ploblems 80 to 90% 01 tMoe I,me E..... ,I you dOn'\
",a ni 1o I.. , you can leern a "'I about now ItI"'lIS wOfk
_ ,,, ,1, Add to rour 1'llIary and Pltfson,,1 e_pert 'N
BK7310 S7 95 ·

WOR LDW IDE RADIO TELETYPE CAll SIGN LIST OF
UTI LITY 5TAnONS-811l EDITIONComPtIed by Uni_·
sal E1ec llonie ll, Inc. Conlalns more tl'lan eooo call
s'gns ,n a lphanume<ic.I Ofdel. All typesot slaljons.,.
lis ted . 183 uh hly stat IOn mnemon,cs a,nel name abbr.
viat ions. Plu s abb'ev lat 'ons 1m reg,ona l s ta tes In
Austraha. Canada , USA a nd USSR. All ITU SymbOls
designallng counl ries,ot geog,aph,cal areas. Tabla 01
allocat,on 01 "'tamauonal call Sign se" es, Revised
rOld'O reg"lal io ns on Inden tiflca tion o f sl a t,ons, inc lud ·
Ing fOfm.t,on 0 ' c ,,11 s'gns , All serv'ce s listed.
BK1271 $-4 .95

WORLD RADIO TV HAN DBOOK 1te1, 21TH EDITtON
_ Ttl's book 'I tne bible 01 ..t"",aloonal tl<t>.8dcaSt"".
prolAding the only a Ulflo<,tall.e llOUl'ClI 01 exact ..fOf
m" tlOR aboul btoadceShl'lQ " nel TV , Ia l,ons woOcI...,de, t ee 1963 ed't ion ,s comple te ly re .lled, g".
,ng comprehens,ve coverage o f shOl1 . med,,,m and long
wave, 560 pages 01 vital aspects 01 world IIstan ,ng
BK"64 S,6,50

VOL. II AUDIO FREQUENCY TESTERS - J am·packed
w"tI all k,nds 01 aoo ,o l'eQu"ncy , test equ,pment. II
you 're inlo SSB. RTTY. SSTV. etc. rtl.. book ' s " must fOf
you. • good booI< fOt" h.·" edd,c lS "net " .per,menlers.
100' lB7360 I I 95 •

VOL III RADIO FREOUENCY TESTERS- RedIOI'eQ'-"
cy w"ves. rhe common denommalOt" of .mateur, radIO.
Such Olems as SWR. antennll ,mpedance. lone .mped·
"nee. RF output. and field st re~ttl; de tailed ,nstruct,ons
on tes ting: lhese 'terns ,ncludes sect-cee on Signal gen.
e rators. c rysla l cenorators. g rid d,p osc ,lla to rs . no,se
gene'a t o rs, dum m y lo a d s, and m uch mor"
LB7311t St .95 .·

VOL. IV IC TEST EQUIPMENT- 6ecomcI a Ira<; bl.
st>ooltntl w,zard' He<e ,,'e 42 I'IOme COtTr.tructoon piG!'
eers tor bu,ld,ng tesl equ,pment 10 wOt"~ *, tll YOU' tlam
st.toon "nel m sarvocml d'g't., equ,pmetlt, Plus"
cumula t,... mde. lOt" all cue volumes lor Ihe 73 TEST
EQUIPME NT LIBRARY, lB7362 " 95 '

ALL THREE OF TH E ABO VE
ONLY $4.95 ORDER LB7365

RF AND DIGITAL TEST EOUIP MENT YOU CAN
lIUILO- BKtOU _ AI bu rsl. lun.cl'on. squ... wa.e gen
era tors . • a"abla lanotfl pul .. g_ alOf'- tOO 11HZ
mar~IItI. ,-I "net , I s w_ pl/lltneraIOfI. a ueloo OK. a ll'l Stll·
nal ,nlf!Ctor. les MHZ s ynthel' : "'. ll.g'lal'• ..souts fOf
counT",s. sev",al counter•. presc.IIItI. m'c.o.....e
mele<. et c 2$2 pages. BK1(W( S!> 95.·

Il£MND THE DIAl- This tloc*~ '" dIstaiI, """'fs
going on on 8It the~ !rom llto:tw_ 141 to
no_a..,. It~ the.--. go:xt idaa 011 ""* Ile can
lind and wr.e to lind it, inclucII>D eome 011 the _ It.
lIOnS aueh aslheCJA and !hi F'fU. E-vt1llnQ ia cowered
sholl 011 mK:row_ monitool'lQ, Iv'fO"' int_IIKl in PUt·
chasing a shoIlwa..~ should 1\8... copy of thil
book. su....,; llance. station I"youl oonsidotahon. antenna
I ystems, Intelface,.nd the e4ec1,omagnetic spectrum. are
included.
Bl<7307 $-4.95

WOftlO PRESS SEftYICE FREOUENCIES-by Thomas
H8fl'lnqtQl'l Cen·t w. ,t lo .....r the _no news. Ot" ar.
you wondflIlng a!)Out lhe'--I that you .,..,., hearing")
Receive by Redio Tefetypa (RTTY) a ll lhe wor ld news
. nel li ""ncia l tla ppenings I,om lhe wor ld capitols on .
241lou,. day be. ls . This book g,ves you lhe I,equencies
and times of broatlc.sl 01 l uch new s se rvices as AP.
UPI. Rauters . TASS, VOA and london PreSI. Also in
c luded is an Int'oductlon 1(' RTTY *Ith Into,ma tion on
equipment . antennas . abDtev l.tioos-f!'tetYlning you
rMed to gel s t.rled In RTTY.
BKlmS1.95·

INTERFERENCE HANDBOOK - by WIIlI. m R. Nelson.
WA6EOG-Tfl's I,mely hatllllXlO~ cove's eV!lry type 01
RFI problem and gi vas you tne solullons based on
prac tical e .pe"snce, Covers mterterencs 10 TV, rad io .
hl·h . lelephone. ,ad,o em eteor. comme rcia l and C8
equipment. Po we' line Interfe ' ence is ccve-ec in depth
_ flOWto locata ' I, c"re n. work w'lh the public, safety
preeaullons, I'>ow to tra 'n RFfI mvest'gators, W"Uen by
.... RFlexpert ...,ttl 33 yeallolexpe"e-nce, th,s plOfuse·
Iy ,lIustrated bOOk 's paCked w,t n pl8CtlC.1 easy-t<;>
undelaland ,nfOfmallon. 6K t 230S11 .95

THE NEW WEA THER SATElLITE HANDBOOK-by Or
Ralph E Taggart WB8DOT He ' e IS Ih" comple le iy up
d" r"d and 'ev,sed ed ,lo on COnl",n,ng "II the ,nlotm ",
lion o n the mOSI soph ,s t,ca led and e!fech,e space·
cr a ll now ,n O,b ll Th,S book s" r. e 5 bo rh lhe " ,pe"·
anced amale ur sa lell ,le enth us,ast and IMe ne wCOmer
II 'S an ,nl'oduc imn to s al"llIle .. ..tch,ng , prOWld,ng a l.
rhe ,nlo rma t,o n '''QUlfed to conSIruCI • complete and
h'ghly eflect, ... ground s la l'on. SOl'd h" rd ..a re
des,gns "no .lIlne ,n",,,ucr,ons necesury 10 ope<ate
It>a eq",pmenT a'e .ncluded For a."""manle" "' flo
a'a oPeral '1'lQ slaloons. the bOok dela,ls all plocedu,"
"Kesu'y to mod, ly eQu'pmetll lor Ifla ".... Ie" es 01
space-c;. aft Amal s " r wea rt>a, s"tellot" .CI,v't y repr.·
sents a unique tllend 01 ,nt e,esls encompan ,ng elec ·
Iro n,cs. me leo.olOOYand ur ronaut ics, JOin Ihe p'iv"
leged few In walch,ng the s pac lac le 01 u'th "s Seen
I,om space on 10 ur o..n mon ,toflng SQu' p men l
BK73ll3 S8 95 ·

· Use II'Ia ordel c.rd ,n Ih.s rnegez,neor item,ze yaurOfdet' on a sepa, ,,t,, poece 01~ anet ma,1to . 73 R.1dio BooI<stIop • Pete<botOUOh NH 03458. Be su'e 10 iOCh>dllcheckor
deta,led c redi t card Inl Ofm.1tiOl'l. No C.O.,D. OfdelS accepted U .!>llIOf lne Illst book. S1 ,OOeacll eddillonill book IOf U,S. dal,v...,- and fore.gn llullace, For lore ,g n a " """,,1' 10.00
per book , PtNse . llow ~---6 weeks IOfdal,-V. OueStlOnS rege 'd 'ng YOU' Ot"Qe-r? Plee,. ", ,,te 10 Customer 5er'f-oce.t tfle aoove8ddl'&S-ll, {PrICes subject 10 Change 00 book. nor
publ 'llf'l(od by 73 "'. gaz.ne. l

" ".."" " FOR TOLL FREE ORDERI NG CALL 1-800-258-5473 " """" .



Code Tapes
any four tapes for
$15,95! $4.95 each
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FOR TH E NOVICE

5 WPM- CT7305 - Til,s 'S t ile beg ,nn ,"lI .apelor people
who cc not 11 _ lhe CO<!<! a t 01 1' . It lalles them Irw-OUQII
1100' 26 Ie" ..... . 10 number'S ....., necessary punel....I""'.
comple te w,' h p,ac l«:e e . ...... s lep o l lhe way u s.ng tl>ol
ne wes t Dhtl lea CII' ng te Clln'C1ueS . It Is al most ",,,ac ·
ulOu s ' In one 1101,1' many people - 'nc ludl ng ~, ds ot len 
a", aDl e 10 masta' lhe co<la . Tn-e ease 01 lea lnlng g"es
ccereeoee 10 beg ,nne.s " ho might oille.w,se crcc oul

"THE STICKLER"
6+ WPM- CT7306 - TII," II ''''' Pfacl lCtt ta pe /of t'"
Noo-«:e ..nd Tecllnl(:,an ~censn II,s <nA<Ie UP at one
SOhd nou, 01 ecce. sent a l.he olllc ,al FCC Sianda.d (no
other lape we '. e lIea rd uses llIeSe slanda.ds. • 0 ",any
peop le lIunk Ihe co<le whe n Ih" y a'e SU<l<len l~ - unde.

pres s ure-laced with cha raCl\lfS sent 011 13 wpm snd
space<l fo r 5 wpml Th ,s lape 's nol memorola Dle, unh~e

tile l a ny !!f wpm IilP". s ,nce lhe CO<le g' oupl . 'a enl ..al~
.ancJo<n Clla.act"'s sent ,n g.oups ol l ,va

" BACK BREAKER"

" GENESIS"

" COURAGEOUS"

13 + WPM_ CT7313_ Co<Ie goroups "9&,n, 011 a llf ,$Il 11
per so you w,1i De a l ease wnen~ou 5'1CIo_ '" I.onl o l H>e
s loel) .eyed go.....nment ,n specIO' a nd loa s ta"s send Ing
~o u p la'n language 01 1 onl~ 13 per . you n""" IIIIS e . tra
ma 'g ln 10 o ....come tn-e pan,c wrllch ' S Un, -er SilI ,n Iha
lesl s, lu a l'ons Wilen you 've soenl 1OU' money a nell '.....
10 101110' lhe II!SI , you"1 Iha nk ne.avan you lIad th.s Dad<,
D'eak,ng lape

"OUTRAGEOUS"

BACK ISSUES_ Comple le you. colie<::tion; many a'e
pnme couectabres no w, Cla ss ic s in llIe tield! A lu ll cor
tecuon Is an Invalu a ble compe ndium ot .ad,o and e lec·
trooscs knowle<lge!
73300 73 BACK ISSU E- BEFORE JUL y 1980

....... , $ 3.00
73350 73 BACK ISSU E JULY 1980 THRUOCT. 198 1

,,,, .._ _.... ... .. S 3.50
73350P 73 BACK ISSUE NOV 1981 TO PRESENT

... _ __ S 3.50
73005 73 BACK 'SS UE-5 yOU R CHOIC E

...... ... , , ,.." ,, ,, ,,..S lO.7!!f
13010 73 BACK IS SUE- 10 yOUR CHOiC E

", ..", " ". .$16.00
73015 73 BACK IS SUE- 15 VOUR CHOICE

." .,. $27 00
73115 73 BACK 'SSUE -15 OUR CHO'CE

...... ....... . _ _ $14,00
$I>'PPI"ll Please a <kl S1.00 per magaz,ne. OtOers 01
len m.gu "",s or lwe nty·"-.e milOaz,,,,,s add S7.50
pet orde •.

20 + WPM - CT7J20- Co<Ie .s wP\a1gels ~ou w,",n you
go lor llIe Eo"a clas s hcense It .s so emt>a"ass'''llIO
Da mc out Just because you <I,dn't pre pa ,,, you ,sell w,lh
Ih ,. lape Thougll IIlIS 's on ly one word ' as le. , Ihe CO<le
!l'OUps a'e so dltt' cu lt Ihal ~ou ' l l a lmoll lall a sleep COP1'
,ng t ile FCC Slu ll by com;loilflson. Users ,,,porI l lIal llIey
can'l t>l!heve now eas1 20 De< 'e ally '. w,' h 110,. tanlasllC
Of\fl hour t_

2S + WPM- CT7325 - Th,s 'S 1100' la pe lor I"at small
1<'OUP 01everach~,n1< ha ms WIlO woul<ln'l Deccoteor 10
s,mpl ~ sa t' s!y Ille code '!lQuoreme ni S 01Ihe E. t.a Cla s s
ncense II's Ille lou!lheSI lape we '. e gOI a nd we kee p a
pe,"'anent !ole 01 iiams who ha . e mUler"" 11 l ei uS
know when ~ou · .e up to spee<I and ..e 'li ,nsc" be you'
narne ,n n's C W "Ha ll 01 fame."

S t yle X=--

For Your
Ham Shack
73 Magazine

Binders

Sn'lt' Y

• ""e..,....e anel PfOlecl you. CQlIe<::hon lor a ~feh"""

Oroe< t~ P\anclSQfT>e '00 bfnoe<s w,tll gold "'n '''O
$7.50 for 1.3 for 1.21 75. 6 lor s.t2 00 (POS I;loil o<l t'"n
lJSA- . please add 1.2 50 per or"'" outl""" USA I 0,«. or
mon<!'~ or<1t"S ""'y. no p1tOM or COD. ordt" S 73
Binele f1' . P.O. Bo. 5120. Philade lphia , PA I"al .

°/WOT It _"-bou e<l4rua fo r BiDde n Oo:lJ,-,
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GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE - By
Tim othy M. Daniel N8RK This is the
complete gu ide to the General License.
Learn ing rather than memoriz ing is the
secret. Th is is not a question-and
answer guide that will gather dust when
the FCC issues a new test. Instead, th is
book will be a helpfu l reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
applicat ion form. Ord er yours today and
talk to the world. SG7358 $6.95

e O SL CAAOS - 73 11,1"'5 01,11 a l.. ntasl'C se"es 0 ' OS L
c.'ds at .. t>ou l ha lf lhe co., of lIa .,ng llIe'" <lone e lse,
wllefe bee.use lhey 01'0' 'un". a Itll·,n between pnnl,ng
I)c)oll s a nel 0111ef 'teml ,n Ilie 13 Pronl S hop 250 Sty le
W-OW02!lO- lor sa 95' 500 Slyle W- OW05OO- Ior
SI3 95 · . 250 Slyle X-OX02'!>O - lor sa 95 ' , 500 Sl yle
X-OX05OO. 250 Slyle Y-OY0250- ' o' sa 95 ' . 500
SI ~ le y -OV05OO - fo. SI395 · All o ", 6 -12 ",k s IOf
de h. ery

• NOVICE UCENSI; STUDY GUIDE- by T.mothy M. o-noel N8RK. Here i. the most up 10 d.II. f"IO'O'lCe
guide ava ll.DIe. It ,s complete "" th on'om'UIliOn a bOut ....ming Moose Code. I\aS t ile Ialont FCC ......teour
regule,llOn$ ;and ,,,. e..."enl FCC apphcatlon torms. ThIS guide IS f>Ol ill quntlQn/a"'lw"" memOrization
cou'se but 'athe< It emphasIzes the pracl,cal SIde 01 gen""IQ a ham IlCetlH and Ptlt!,"Q. at.loon on the
a,r. n reflects ",nat tile FCC ,.,p&cls a Novice 10 k. ,o* without P<lll" a h er page 01d ulllll&OJy. The most
current ,,,lorm,11I0n st ili a"",lable a l last yea, 's pnce. SG7357 $4.95.'

• NOVICE STU DY TAPES - It yo u are jus , gell ing Sta rled ;n h a m ,ad 10 , yo u' ll hnd these ta pes ,nd,spe n.
sab le ' ThIS up-Io-Ihe·m,n ute .~,s;on cttne 73 Study Course IS the perfect wa y 10 lea r" everylh' ''1I you
need to breeze thrOUOh tne No . ,ce "' ''lie n e . am Tr.eo<y. FCC ' !I9ulallOnS. • f\d Ope<8''''g I~illl ... e ..11
co...."". ..nd you "1 be ..mazed .. ' tK.>-. I U ' you lea", UI'''ll 'tleSoe I_"'

oeee Itle test 'S be'I'l""ll you. treee 1;1DeS w" l go rognl on being uselu'. beca use Illey a 'e P«'~ed w" n 11>01
1.. lesl 'n 'orm..l...... on sel""ll UP you. o"*" nam st.. toon. ..nd Ol'"'''ll on tl>ol""

ThouU ndS 0 ' people n..-e d,scO'<'ef"" IlOw e ..sy Ie...n,"ll "om c..ssel1e CAn be-or"'" now a nd .,..1.,..
llIe Iuc",.." ng world 01 nam .;od,o' CT1300 Set 013-SI!!f95 '

SC'",,' ,SIS na ... pro....... Ina l you le a rn lasl'" Dy hSlerung ,na n D ~ ".a ",ng beea u'l'! you Cd n pia y a Cd".
Wile laPe 0_ a nd ooe' '" ~ou ' s pa 'e "me -eve<> wn,le you '. e " r..'tog ' Vou gel m ote "to" mOre ,nro
each trme you nea ,.t Vou can'l prOQ 'ess w,(ho ut SO l,,, lu nd a meto lals. r"""" th '".. hou r. long tapes g""
you ail lhe ba s< cs you'll need to paSS Ihe Nov'ce e.am eas,ly Vo u 'ii " a ..... a n unoersland,ng o! tn-e ba
SfCS """ 'Ch w-II De ,n . aluable 10 ~ou for lhe .esl of you' hie ' can yOU a"Ol" 10 la~" yO'" Noo,ce " . am
w'lhoul ' ''51 hSltw'''''ll 10 ll>ese I..pes?

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

LIBRARy SHELF BOXES _ Trle~ stu.<ly wM e corru
galed. d'ft Do.es eOKh hold a lull yea. 0113. U'crocom
putong or 80 U,cro De$. lop Computong. ",Oder, W,III
your order. 'eQuell sel/.shcking I.be'ls lor- any 01 t roe
100.owing 73, Mlcroco mputm g. 80 MICro . CO. OS7.
Ham RadIO p.,wnal Computmg, R.dlO EIec IfO"'C$. I".
le. lace Age. and a~r•. O.de . f - BXl()(Xl- lo. S2.00 · ;
m<le. 2·7_ BX2002 _lo , $l .50each · . oec e r 8 0' recre-,
a Xl002- lo, $1.25 e a CII· .

· Use the o . <I" . c a.<I ,.n Ih ll magll ,ne o. item' ze your or<le' on a sepa.a le pieceol paper a nd mail to : 73 Ra dio Boo~.1I0p e Pe le ,bo.o ug h NH 03458. Be SOfe 10 inClude c neck or
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De< I)c)oll. Please a llo,", . -6 ...-ks to< deti.ary. Ouest""" .egar<lino you. orde.? Please W" ' e lOCul lome< $e<vic e . t t ile abo'<'e . "d.ess ,{""ices ,"ubract 10 c h..nga on bool<' nol
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NEW PRODUCTS
SOFTWARE-QNlY

MORSE CODE INTERFACE
~ry Woodall I'IU aonouneed • new

concept in alTlllleu. radIO and compute<
inlerfKi"ll_ Colnp-Code 1,0 is II 8OIt",.'.
only Morse code inlerl.ee IOf U,. ~io
$I'I;tek Model s I, Ill, and IV mtC.ocompul

~.

This pn:l9'am uses 1M Sl.~rd TRS-flO
cnsetll! 110 potts for input and output
connectiOnS to a conwnutl~1ion. ~....
!II and transmitt er or ".nscei..... The ••
suUs obIa,1'Ied from Il'Iis llOfl "'.....-ty I...
terll'Ce I'Iawe been found to 1tQ~1 , _ of
Ofhe< llardwa•• and solt.." •• interlace

pac."O'"-
This 12K ... machi.....nouage PfOQl'Atn

IIios special rool ine$ lila! <;t«k lne in.

com"'ll '1QNl110 nwoke sure Il l. walld code
and nol noise. Bu.,I, of noise .fe d ,St.
garded and only code is (ll'oceu«l and

displayed on 1!'Ie video !IoU..... There also
is. routine lNlI allows you 10v~ 1M ,...
coming signal and Ii".tune you••.eei_,
The Pfog,,,m tl'len sample. tne 'ec~ved

code and automatically adiult. to 1M

prope<s~.

The transmitter mode I••turn hve pia.

Ilrarnmable tlull_ lor . 2OQ-cha,act"., 10
ta l, a type.ahead bull"." lind uHI'·sel«l·
able send'ng sp8eds up to 10 wpm,

For mote i"lonn.hon, con tloCt aary
Wooda ll So" "'''., Box 284. PIllifl/ield 1"1
4'5768; (317;-271-2565. Re.dft. $e<vice

numbe.482.

NEW DAIWAJMCM
MANUAL ANTENNA TUNER
Oai wa has annoo nced its n.ew C NW419

ma nual anlenn a tuner IlIlItu. ing contlnu·
oos cove.a ge f.om 1.8 to 30 MHz. II IS
•etec at 200 Watt s CW, SOl) WllttS PEP
SSB. Input Impedance is !'>O Ohms, with
the o utput impedaoclI va rillblll l.o m 10 to

2!'>O Ohms.
The C NW4 t9 al SO le a tu'lIl1 dual antan

na outputs and a IIwltchablll lunll' bypass
option. Thll tu ...... comes equipped wllh
Olliwa'lI c.on-nlllldia met"" thll simultl·
neous ly shows fQl'wI.d powlI', .etlected
powe<, a nd IIW' will\OUt the Sllnsi tlvity Id·
justments commonly loond in oll'lllr mil

t""lI.
For more Inlormallon, contacl MCM

Communie.t/iQnIl, 8S8 E. Cong,... P.t.
Dr.. C¥>letville 0 11 4S459; /5l3rr34-Q03f.
Reader Se<Yic:e number 478.

ELECTRA'S FIRST
SHORTWAVE RADIO

Elecl•• Company, rna",et"" 0 1 Bea . ·
e.t t- KIl n"'" .adios, hillll ilInnouncad thaI
II ill "", I""ing tile llho<twave-<-adio ma.klll
w, lh I"'" IlelIfCAI OX· l000, ill . adlo Ihilll
fnlIkllS dialing in t ile BBC compa.a tllll 10

dialing a pullh-button IlIlepho"e_
Utilizing I"'" aame miCf()flfQCellSOf d ,gi·

la l TechnOlogy lound in Bea.cat _nl'ler
'adios, I"'" OX·lllOO leilIlufllS d "lICl-ac
CllSS keyboa.d luni"G- Th iS fnlIkllll if Si.....
plIIlo luOll l rom I"'" BBC (tor eIamplel 10
Radoo GIla.... without ~ndSwilchi"G-Co¥
erlng 10 kHz 10 30 MHz conlinuouaty. with
PU.'lIyntr-ized lICCUfillCY. the Sea.cat
OX·l000 will monilor all shortwa"" ~ndS.

Iongwa"", a tanda.d broadcillst -band AM.
arnal.,.,..ofadto broadcalllll, ilInd the ma.ine

"''''ThII DX-1000 hall 10 rr,lIf1lOl y ch-annlllll. ill
dlgilal display meilIlI.....,ng I'equencie8 10 1
kHz wI'l iCh. a l I"'" loud'l of a 001101'1, dou
tIllIS as a two-lime-zone, 24-nou, digital
qua.U clocl<. ilInd a builH n limer whiCh
can be cwog,amm&d 10 IClivate periptlefal
equipmllOl hke a lilIPII " ,corda< to _d
up to t"'" bro;tdcut ll, in any I' equency or
modII, *"lIe II>e user Is aslllOlP or al work.

-
v( •~

•
J • • -• • ~.•• • ••--,« , ••• -_.

• • • •,
• ,.

Olhllr 1....lu.e s Includll indllPllndent ..
lec li ~ity eetecuon, with 12·, 6-. and 2.7·kHz
1.1 111111'1 10 ""'Ip s llparale hlgh.powered
s la lions on a djllCllOl h eq llllOCle s , a Iwo
posi llon roolse-bla nklng s ys lem Iha t s lops
Russl.n pul....daf I...tllflllfllnce , a Iwo
posll ion " a""",u.IO' , FM sq uelc h c on
1.01 , lone control , ball lll'Y back.up s ys lem
10 IIoId memorizlld lreqUIIt'ICies and l ime If
pQWIIf f. il. , LEO ;ndi(:al~ for modIIlI and
funclion. , a f.onl-fllQU",,1Id Sl)N kllf.
fasllSlQw a ulomallc gain control, a nd lIIIp

a ••le pu.h-bullon. for seteo::tlng AM, LSB,
USB, CW, or FM modIIlI. The u il eomes
wilh a bultl~ ... IlIlescopi"ll a I fO'
portablll uae a nd IncludllS . n 50-239 .....
I",.,.... con,*lor for 5(l.()hm ......,. a nd a
serew.conOllCICIt lor ~H igl'l Z. ~

ThIIIlelI,ca.1 OX·IOOO c.n be operallld
wilh ball""iea 112 V del CIt I'om .... -,eo::l';·
cal OUllet (1201240 V ac~ The ulli l ........
s_ 14-1/2"' W ... 5~ H ...~.. 0 and
weigl\S 17 Ib$. Each .~~ wilh a
f....~w.... Inlormaloon guide lhat I....
cl"'- lislinoa of SlsliOnS from . lI comers
of I lle workl

Furtl'ler d11lil1 i" a.e h.ilabl<t try conlacl·
irog fl«lf. Company, JOO Easl County
w.. Road. Cvmtwrl.nd fN~. R&ader
SIIMce.........tlllf 4n .

WARC BANDS KIT FOR
YAESU n ·101 SERIES

FOI TilInoo Cor por.11on has announclld
a new kil wfliCh prowldeS , ec...r.elf ..nsmif
c apabili lyon.n 11'1' ... WARe bands for all
rn(ldIIls of I"'" FT.l0l 11ICllpl Ille ZOo"""' ile

only Ihe lQ-MHz band h a s eeee a ulhor ized
lor uSll lo dale, not much a(l(\ iUona lellQl'I
or IIIPllnllll ls requirlldto add a ll the bands
wh ile lhe ci.cull ctla noecs IOf 10 MHl " 11
bIIi ...g maclll . In addiUon to making I"'" old
101 ' lIady when the new bands becQmll
a vailable, the added c a pabilily inc reasea
IllII l•• cle-in va lue 01 filii SIll.

Based on a I. ied and tesled dIIsl"" by
G3LU., II'Ie WARe bands kll is camplll le
with . 1I rIIIIIdIId Cryslillls, .III.y s wltch••nd
det.iled i...Sl ructions IOf rnode<ilI le1y easy
inslan.llon. For more inlQffTUll oon, ceo
tact Fo. T."'}O ~p<;K.tioll. BoI 15944S.

w.." P. 'm Be.eIl FL 334'16. Reader Ser·
vICII number 480.

QUARTZ CRYSTAL
GUIDE AND DIRECTORY

GSM, Inc.. publishef of I"'" Oua rU Clyt
, . / ItIdus tf)' Guidft . fId OirectOf)'. liaS .....

notItIOId aVill llabili,y of lIS 1983-64 11d.lion
Companies engage<l i... 11'1II producliOn of
qu-arU-etYSlal producls and I.eq.......cy.
conlrol clIIw iCeS. as well U suppl"". of
gooda ilInd serviceS 10 I"'" industry . a'lI
listlld. The d i. ectory describ118 II>e prod
UCIS. ca.pabilitiell, ilInd specialized _ .
.nces 01' hund,IIdS 01 companieslocallld In
I"'" Uniled SlilItf!8, CaI\iOdill. Europe, and
Asia. Each compa...,.'s key~. ad
dress , lelephone numDIIf, TWX. and orl'ler
pe<liroent inlQl'mal1on a .e delaillld.

FUlu'es of Ihis ill8ue include e I '
panded worldw iclll listings, used equip
menl 10' sale or Irade. a nd lech...ica.t "",tIli .
c.lions pert i"""l 10 the induslry thaI can
be orda<1Id I.om GSM

Lucille A. Hope, editOf·ln-chiel, is ""'"
pla...nlng lhe Mid-Ye a r U1J(1/1 le scl'lllduilld
IOf December. For inlQl'malion .eg.a'd,ng
ilIdveftising In lhe updale or lisl ing you'
c ompany. c ontacI t"'" editor a t GS M. I"c.,
PO 80% lOU T, Fort Lauderd/l!e Ft 33334

Reader se....ice number <181 .

THE HAL ARQ1000
AMTOR TERMINAL

The AR01(l(l() Is a hill send·.ece ive III"
minal lo r the AM TOR ARO c ode . All le a ·
tc ree 0 1 the CC IR 476-2 Racommllndalio n
a .e s uppo. llId. Mode s I...ciuoe ARO, FEC,
sat-reo. a nd MONITOR. The ARQ IOOO
may be used with tbe Hal OS3 1OO a ...d ST.
6000, CT2200, CT2100, O' CWR6850 termt
nalS or a ny ASC II or Baudot re rm lnal a l
ba ud retes I.om 45 to 300 baud. Non·vola ·
IllII kllyboafd-p.og.amma b le ARQ a c ces s
code, S11lcal code. a nd WRU a nswer ·bac k
codes are Includlld. The ARQ1000 ;s
housed In a cab lnetlhat ma tchellll'lll CT·
2200 a nd CT2100. Ava ilable options in·
euee I"'" OM170 Internal demodulalor
ilInd ARQ)(10 encryplion module .

For lurtller inlormalion , wrile Hal Com·
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KREEPIE-PEEPIE
FOR AMATEUR TV

Hustler, Incorpo'ated, has announced
the add il ion 01 a new Ihfee-band vertical
anl enna for 10-, 1~, and 2O·meter ccere
tion, A two-in-one I rap design a llows for
excellent band widt h wh ile maintaining an
overall heighl of only 12 fee t

Oes;gnated 3·BTV, the an tenna IS de
signed lor pe,manenl g,ound mounting

wi th rad ia ls 0' fa, po,tab le uSe on travet
t 'ailars, condo balcony ,a l l ings, 0' wher·
eye, the,e is a su llic ient groundplane
Const ruc tion is of high·quaiity a luminum
with atalnleas-steet ha'dware: supplied's
a heavy-<luty b'acket fa, pipe or buikhead
mounling,

Fo, addit ional info,mation on the 3·6TV
or other Hustle, amateu' ptccucta , con

tacl you, dealer 0' write Hustle" Inc.• 3275
North B Ayenua, Kissimmee FL 32741 .

THE NEW HUSTLER
TRIBAND VERTICAL

tucked Inside your rig 0' is a perfect ,e·
pealer accessory. The Pro is easily modi ·

lied fo' most any appiicafion and the man.
ual contains tun details

All un its a re fUlly assemb led, tes ted,
and carry a 9O-day I;mi ted warranty. Fax.
scan ships all units postage-paid in the
OS

For more in formation, conIact Fax .
scan. Inc., 3148 Dod Drive, Dayfon OH
45418; 1513}263·8475, Reade, Service
numbe, 464,

You may wa nl to cali it a handie-IOOk ie
rathe r than a k,eepie-peepie, wh ich was

wha t the flrSI cord less TV cerreras we' e
called. P. C. Elecl,onics has come out
With the KPA5, a 1·Watl UHF ATV·trans_

mi t te, module board wh ich wil l allow you
to uSe any po,lab le consume' color-TV
camera

When mounted in an a luminum bo.
above a portab le color came,a, the KPA5
allows freedom to move around to catch
all the action at pa'ades, ,aces, and other
such events. If you are inl o videotaping
you won·t have to lug around a poflable
VCR, In fact. a standard ac-powe'ed home
VCA Can be used wi lh jusl an ATV down
convefler ahead of the tuner set to chan
nel3,

OX depends a 101 on anlennas, le"ain.
etc., but up 10 a mile is typi ca l under most
condifions aom 50 miles has been done
from an ai,plane. For base·stal ion use 0'
highe,·powef mobi ie, it can be malched to

Ihe Mi rage D24N amplifie' for 40 Watt s
output. Othe, applications include video
from RIC model airplanes, robots , com
puter yldeo, ",eathe, -radar video , or praw
cally any case whe'e cab les become too
iong lo r COmposite video f,om any sou'ce,

The KPA5 ts a wi red and tested board
capabie of full COlor aom sound. Output is
a nomin,,1l ·Wan PEP of amplitude.modu.
rated rf wifh staocarc 4 .~MHz sound sub
carrier inlo 50 Ohms. It COmes standard
wi th One c'ystal on eHher 439.25 (easll,
434.0 (westl, Or 426.25 MHz,.Two channe ls
are available wil h the addition o f a second
crystal and an extemal SPST swi tch. In.
puts are: compcaite video I,om a camera,
VCR, or compule" low-2 m icrophone, and
li ne aud io l rom a VCR, came'a mike, or

compute'. Power 'equi rement is 13.8 V de
at 280 rnA. Board s;ze is 4 X 3,25 inches.

Buyers .must hOld Technici an-elass 0'
higher ama teu, licenses to operata or pue
chase from the manufacturer.

Fo' more information or a complete cat.
alog of ATV products, call or wrHe P. C.
Elacttonics, 2522 Paxson Lane, Arca dia
CA 91006; 1213H47·4S65.

a 'epeate'. Time-out is noted by a un ique
double ( ·beep sequence via a piezoe lec
tric t,ansduce,; there is no speaker . Vol ·
ume of this warning is also programmable
and the ",amlng is not t,ansmitled,

Unlike the earlie r 61'·3, the begmning
beep Can be deleled by the setting of a
switCh. In tn.e mode, a beep is added only
to the end of you' Iransmlssion.

Fina ll y, The Pro tnccrpcrates a "stem
be, mooe" to e ~tend ballery life. The'e is
no on/off swilch, Inslead, the un, t senses
the lack of activi ty and shuts itself down,
A single 9·V batte,y (nol supplied) powers
the un it continuous ly fa, up to a fUll year.

Fa.scan includes a 5·page manua l with
The Pro, detall;ng theo'y of operal ion, in·
strocnoos l or p'ogramming Ihe various
functions, and a lulI ·page schemafic/lay.
out along with inte, faCing l ips . In genera l,
The Pro will work with Yi'tua lly all modern
gear. Specifically, this beepe, will inl er·

face dtrectlv 10 any ,ig employing a posi ·
t ive potential on the PTT line of less than
+ 24 V dc and which t,ansm;1S when the

PTT line is pulled down fa + 0,7 V oc at
less than 100 mA CUffent.

The beeper COmes in th,ee Yers;ons.
The A version inclUdes a casl-aluminum
enclosure, cable, and standa,d 4·pin mi ke
connectors , installed. The B vefsion is the
Same but without connec tors. You simply
add those 01 you, choice, The C ve,sion is

a cncutt-boarc model lo r cUSlom inslalla
t ion. For instance, Ihe C verston Can be

THE PRO-FAXSCAN'S
BP-4 BEEPER

Fa.scan, Inc., has announced the ;nl,o
duc ti on of their model Bp·4 beeper, The
Pro™ The Pro continues the concept of
a "courtesy beep" to s,gnal the beg inn;ng
and eM of each t,ansm;SS ion by automat
icaily injecting a gentle high.f,equency
beep into the mi ke line at the start of the
transmission and a low one al Ihe end
This basic idea has been used fo r years in

commerciai and military app lications and
NASA has used it fa, ground·ta-space
VOice ccmnum.cauoos. The Pro is an up
g,aded ve,sion 01 Faxscan's mOdel 61'.3

wh ich has been marketed to the amateur
radio community world wide fa, the past
th ree yea's.

The Pro adds seve ral l ea tures not found
in the 61'-3. Most notable ,s the inclusion
0 1 a sophistica ted digitally .prog,ammable

ti me'. The use' may select liming pe,iods
from approximately 43 secOndS to to,5
minutes. Prog' amm ing is accomphshed
by setting tin y DIP switches on Ihe ci rcu,t
board, The timer ma y be used as an 10 t im
e' or to wa rn you of impending time-ou t on

T~ P. C. Elecl,onic, port. bla ATV " IInsmltter.

T~ Pro mod<1l BP-I beeper f rom Faxscan, Inc.

For lurthe r information, contact U. S. Fi·
be'glass, WIG N.W. 36fh Ave" Miami FL
33142, (305,.634·11 15. TolI,lree, na/,ona/ly,
11800}321·6100; Flo,ida .' 11800}432·1142.
Reade r Serv ice number 476,
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LAND MOBILE
TUNABLE ANTENNAS

munica lions Corp., 80~ 365, Urbana Ii
61801. Reader Service number 479 ,

PHOTOVOLTAIC PANELS
FROM ENCON

Encon Corporation has announced to
tee amateu,-radio communit y lWO new
photovol1a;c paMls, the 5X·10 and the
SX·20. The SX-10;s ra ted at 10 WallS and

has d itlerenl currenllvoltage selec tions, 6
V dc al 1.05 Amps and 17,3 V de at ,52
Amps, thaI the ham can wife h imsel l. The
SX·2Q is 20 Wa tt s, 86 V dc at 209 Am ps
and 17.3 V dc at 1.05 Amps

According to PaUl DeNapoli WD8A HO,
Communica tions D;rector 10' Encon,
Ihese two new panels Can be used lor mo
bile ORP opef<lt ions Or mounted perma·
nent ly to the fool 10' charging batrenes.

The panels have a 30 + ·yea, lile e~ pec

lancy, an environmental su,vi vab il ily of
wind loads OVer 160 mph and golf.ba ll-s ize
ha ,1 stones. and a'e wat erproof

Fa< more ,nlor mation, contact fncon
Corp. , 27584 Scltoolc,a/r Ad" L,yonia MI
48 150; (313f261 4130. Reader Se,vice
numbe, 483

A la nd mob,le antenna, avail able in 'Ii .
Iher UHF Or VHF. Ihal's lunable over var·
led ranges was introduced by U. S. Fibe,_
g lass at ttle recen t land Mobile Expo in
DMve,

The patent/ld Stage 2 anlennas ut ihze a
vonage·fed system , d iffering I,om Can·
venioona l cummt·led antennas. The resul!

is an etli c"ml ul i l izal'On 01" ene'gy and a
10'" angle 01 rad ia t ion that p,ovides in
c,easfl(J t,ansmission and recept ion
' ange

A Palented ,eaclance-canceling tunong
Sleey" allows Ihe anlenna 10 be tuned lo r

optimum pe,lo,mance and then loc ked in
to posi tion. The tunong secHon also al .
lows the an tenna to be tuned l or a lowe,
Swr than conventiona l anlennas

The new antennas are su, ted to teday's
syntheSlled rad, o teChnology since they

perfo'm ave, a w,de band ' ange. They a'e
ava ila!:>ie in eight dof fe rent models , includ ·
,ng mob,le applications and t>a se anlen
nas.
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Bill Gosney KE1C
Micro -80, Inc .
2665 North Busb y Road
Oak Harbor WA 98277

WORKED ALL LA AWARD
The WALA Award is IIYailablll to any

1I....,eu'..no can p<"..;oe....-.ce 0 1 flaY
ing the fol lowing requ;.-ts 0 1 t"'".w•.d:

Applicant s in Denmark, Finland, Swe
den, and Norway must have two contacts
on $epa'. 'll bands wit h a total o f 20 ecce
, ... of N......... ' .

App!iUnl s outside Scand,....,.;. must
""'"' 20 d ,lle'l'e<ll lM.B s la hons on any
.,''''teu' bane!. A t leas t 6 01 IlleSe sta·
t ions must be toe_t IKI north of 1M A'clic
Clfcle. Co<1lacls wit h stalions f.om JW
CS.aib;o,dl, JW (Bear Island), and JX (Jan
Mayetll count I.. Ihis a.w~"d_

All eonl-.;Is ....... , be~ "fI.,. J . ......
ary 1, 19!1O. o..ua' logbook infon nllllo n
Is requl,OI'd 101 claiming you. contacts,
along wltrl the a. act QTH 01 the station
....ked. Awa rd fN Is Nk•. 10. Of 10 IRCs
.... i led to; NRRL Awa rd M anage<, All AI·

medal lA5OK. N..a052 Roe, ,,ebe' lI. Nor·
••y.

WORKED NORWEGIAN cmss
AWARD

This . ward requires aPCJI,,~..nts 10 wori<
a minimum 01 Nonwegi",n Cl iles ""th no
lim,l to d",te, blind . or mode. II sl'lould be
nol ed Ihal Illis a ward will not recognize
cont",c Is wllh U, LF. Of LH Sla tions. The
tllr"" classes a re : Class 3-0 X s tillion
worI< S c it ies. E....opeans must wori< 10
cltteS: CIa" 2-0X at.. tion.....:Jf1< 10 c,toes.
E....opeans ""'Sl work 20 c,bes; Class
1_ 0 X slallon work t5 c ihes. Europeans
work 30 cilies.

GCR appl y. S<lnd you r completed lis t 01
contacta and a pplication alOflll wllh lhe
a w",rd I.... 01 10 lAC. to: la....,k Society 01
NRRl, PO 8<.Ix 59. N-3251 Lamk.~y_

Vilhd NOf'*eOia n cilles .. re: "' I,"und.
Arenda l. Bergen. Bodo. Orammen. Eger.
s und . Frllll' iks tad. Glovik. Halden, Hilmar.
Ha mmerfes l. Hars tad . Ha ugesund . Hor·
let\, KOOQsberg. K,agero. K,iSlianSilI'lll 5 .,
Krill laftSUlld N., larvik. Ullella~.

M..ndal. 1.40 i RilIna. Molde. Mo$joen.
Moss. Namsos. Na ....ik. No.odden. Oslo.
Porsgrunn. S ilnde l jo' d , Sand nes. Sa rps·
bo<g. Sk l&ll. Sia va ng" r. St e inkjer', Tons
berg, Tromso, TrOnd~m. Vardo.

F'om tne Vadso Society of the~
g;..n R.-o AI!l ..y Lugue cewne dMa ils
abOut tflol worI<lld all ~convnunes~ a ward
100Ihis Standln a";an country.

WORKED All NORWEGIAN
COMMUNES AWARD

Licensed ",matlllUrs a nd SWls world
wide ilre encou'aged 10 pursue me r&
qul 'e mants 01 th is very c ha llen;lng
a wards program. This a ward Is is sued lor
cotItacl wilh 25 d111e1&111 NOf'*eOia n <:<:Jm

rnunes: an~I s t ick'" recog
nizes ead'! add,loonal group 01 25 <:<:Jm

mu""" . Al plesen' lhere are 0'fflf "54 com
munes .. nd 5 Norwegian arctlc/anta'cti c
ar&8S whic h Qu.. lily lor ccetects. ... s pe
Cial awa,d will be 'ssued 10 those who can
wort< an~~ a" ..rct icl..nlarc·
IIC a r....s . Only cotIl.cts on 01 illte"" J .......
",ry 1. 1975. will counl lor W"'NC"' ,

... 11 bands or modes may be used: no
c rossmode contacts or co ntac ls via re
peater will be .. 11owed I()I c redi t. 0S0s vi..
OSCAR Sillell,t.. do count M,nimum r.
ports , 'I a ll c.lIses musl be RST 338 01 RS

33. MobI '''' or POI!sble conl ilcls count. bul
CTH mus t be s la te<! on the OSL Cilrd.

CSL ca,d s a re not required . GCR apply
"'wa 'd lee is Nk'. 30 for the blIs ic ..ward
(10 IACf,I ..nd Nkr, 10 (3 IRCs) 101 endor_
menl s lockers, No lee 101 handtC.llp(lO'lld
amat8UrslSWl "allon$.

... 'ecord book lis' ing all NOIweoia n
communes a nd araa s Is ava ilable hom tha
Award Ma nager 10115 Nkr. (3 IRCs),

Cer1,licates " 'e Issued 101 m i.1ld mode.
CW only. SS8 only. a n RTTY. all SSTV.
Noorice. mobli lly (only coniact s w,t tl m0

bile 01 poftablesl. a nd All WANC'"
... 11 1e<l8 are cont , lbu led to tile LA5LG

Fund lor Norweg ia n Blind-Hand icapped
AmatlllUr• . All inQui. les should be accom
p;onied with ill leasl 2 IRCs 101 an e xpscl·
ed re(lly.

All aptll'c",lions sl'lou ld be 1000a 'ded
wit h Ihe apprOJlria le le<l to: W"'NCA
"'ward Mana ll8f. Sve rr" J Schm idl
LA1 CI( PO Box 3. N-9801 Vildso. NONIa y

OX AWARDS FROM
NEW ZEALAND

I just received" very inlorma llve pac ke t
01 inlOlma lion trom taART. the national
amatlllU' sociely 01 New zealand , Jock
Wl'Iile ZL2GX. as awa'ds mat\lg8f, indl'
c a les that all NZART a wardS a'lI availatlle
lor a nomina l lee a nd OSL cards a r" nol ' II

qu ired whe'e ve rlh ed lis ts can be provided
as a n .. Ilernaliv". To Qualily. a ll contacts
cl ai med 101 NZART awa rdS must be maae
on or aller NO'I'l!Ifl'IbeI 1. t~5. S psciat en
dofSer'nen' s ar. 91""", lor s ingle-blind 01
·mode ..ccompl,shmenls , S&nd a ll eccn
canons to ZL2GX, 152 Lytton Rd., Gis ·
borne. New Zaaland.

WOlt<IId ....1 Pacllic "'wald

To QUil Ii1y 101 lhe W...P Award. an aptlli.
canl ""'Sl conlltm lwo.way contacts with
30 dl lter&lll Oceanic countries lrom the
WAP lis t below, The cost o f tll is a wa ,d is 2
IRes or US $,60 ,

EligIble Oceanic conl.c ls' PorI TimQI.
P!'tltippone5. "'delia und, New Caledonia.
F.eneh OceaNa. Wallis Is la nd . New HeO
rides Ba~e.-lHowla ndiAmerican F'hoenl.
Is la nds , East Cl rOl ines. West Carollnes .
Maria na Is la nds . Ma rc us Island (Minami
Tori""'ma). Gu.. m. Ha wa iia n Islands.
Jot>nslon Isl",nd. Midw..y Is land. PalmY'a.
AmertC.lln Samoll. Wa~e tSland . Ma rsha ll
Is la nd . Java, Sumalra. Borneo. Celebes.
West Iria n . "'ust ralla . Lord Howe Is land.
Will is Island . MacQua ,le Is land. New
Guiroea. NOIIC>lk Island , Papua , NaulU.
Christmas, Cocos. Gilbert . Ellice. BnliSh
Phoen<. Islands, Fili. Fanning al'lll Wa sh
invton ISlandS, Solomon Is land , Tonga.
Pitcairn, Sa ra wllk. Brunel . Nor. h Borneo.
North Cook IS tilndS. South Cook tslands.
Samoa. ToI< e l.. u Isla nd• . Kelmadec Is ·
lands. Niue Isla nd. New zealand, Gha l·
ham Istand, "'uckland a nd Campbell I§
I. nd. "'nla rctoca lZL5 only).

New Z••land "'ward

The NZA is a vail able 10 a ll radio ama
leurs Olhel Iha n ZL A 10la l 01 101 con.
lacts is ,equi'ed 10 Q-Ullhly 101 Ih,S a ward.
...n contacts ......t be ...- all.. Decem
ber 8. 19.f5.

"'pplica.nl s muSI make lne followIng
coerectec~ ZL1 ccoeect e. ~ Zl2 con
tac ' s . 20 ZL3 cootacte, and 10 ZL~ cee
lacl s , piuS 1 contac t with a ZL '"te rritO'Y"
(either New zealand. AnlarClica. Chatham
Island, 01 Campbellislandj. ThIs one con
tact may be aubst' luled by 20 addIt oonal
lL conlac ls nol atready clai med.

Worked ...11 N.w Z"",I.nd "'wa.d

Tholl WAll. Award requi res Ihat contaci
be ...- wllh .5 differen l blanches 01
NZART_ e.capt 101 OW8Iseas a pplicants.
101 whom only~ contaclS a 'e requ ired.

... IIped a l endorsemenl is gl-.en If lhe
WAZL "'wa'd Is accomplished wi th in a
12-monlh period. Mobiles operating oc t
side ' hei••egula. blanch a'ea mullt siOn
lhe blilnch I.om whoctl lhey a'e mobile
while operil. ing. Endolsemenl ll a 'e also
91..." 100 IIingie-bllnd OI ·mode ope,ationll.
All contacts must be made alte, Novem
ber 1. 1945 , 10 Qua lily,

NZART bla nctles a re nlollDwS: 01 .... 1'1.

burton. 02 "'UCk land. 03 Weslern Subu"-.
0lI CambridQe. 05 Chns letlu'cll, 06 Oa Nlll
vi' ke . 0 7 8 lank. 08 Easl Sout tlland. 09 Eg
mont . ' 0 Franklin . I t Glsbome. t2 Hamil·
ton . 13 Haslings . 1~ Ha we ra . 15 Hawk e 's
Bay Cent'al . 18 Horowhenua . 17 Hunlly.
18 Hun Valley. 19 Inglewood. 20 Manawa·
tu. 21 Manuka u. 22 Ma,lbOIouo". 23 Ma r·
ton. U Mot"""a . 25 Napoe'. 26 "'elson. 27
New Plymouth . 28 NOIthlilnd. 29 Nort h
Shore . 30 Olago. 31 Pilhiatuil . 32 Raho tu
Coasta l, 33 Rotorua . J.( South Cante rDury.
35 Soulh Otago. 36 Soulh Wlt\ltland. 37
Soultll.. l'lll. 36 Taumarun ui. 39 ra"",nga.
.wT. ...wa mul u. u Thames Valley . ..2 T,.a
I'll Bay. 43 W.. 'hi . 4. Malamata Radio CluD.
~ 5 Wilimarino, 46 Waira,apa. • , Wallilra.
.f8 Wanganu l. 49 Westland. 50 Well inglo n.
51 E..stern Bay 01 Plenty, 52 Wai.ea. $3 Te
Puke . Sol Patea. 55 Waitomo. 56 Hornby. S7
ToI<oroa, 58 Helenvi lle . 59 Ma noakino. 60
Tau.po. 61 Cenlral Ota{lO. 62 Reell on Bul.
ler. 63 Upper Hun. 6.f NOIth Olago. 6S Pa·
pa kura. 66 Auc kland VHF. 67 Kawflfa u. 68
North Ca nte rDury, 69 Kapiti . 70 Fielding.
1 1 Rodney. 72 Opotiki. 73 Hobson. 7~

Wn tem VHF,

"'_ Z.a land Counl;ea 10....«1

Tha Basi c NZC "'ward ,equires cce
tecte with 20 lIillerenl New Zealand cou...
tiee. EndorsertwnlS a ' e made 101 40. 60,
80, and 100 conl.ctS. ..,11'1 a speci..1Cf!fIIIi·
cal. lor 112. ... map showing lhe eeennee
Is ava;Iatlle Dy writing NZART (lL2GlQ d i·
rectly. Enclose 10 cents or r IRC 10 cover
handling.

Tile initial award w.th a ny or a ll en
dorsernetlts COIIIS " 5 cenlS 01 3 1RCs. $ep

a rille andor-..enls therea tt..- cost 10
C&llIS 01 1 IRC. The specIal NZC 112 Award
COS IS ~5 cents.

. Contacls may be made single band Or
a ny mode 10 Qua lily. GCR apply. Appli.
canIS must prcwide '" Itsl 01 conlacls ee
la iling the ...-1 IoQboOI< lIata

S .S "'wa rd

This pre m ier award has been ins liluted
10 reeognize ttle increasi ng Inte '"t in
5-band OX gperahon. The init i.. 1 awa.d . 11
qui," Iha l lhe same ata tion be contacted
on 5 bli nds repealed wllh 5 d ille.-enl cou...
trlfl\l

A ce rtified lis t witll lui ! 0 5 0 dala at'ld
I.... o t $1 .00 III required. The certl lica le is
outs landing and is twerprint lld in .....
Dossed gold. Cont.cl. muSI date Irom
1~5.

ZL'" "'wan:!

To Quai lly lor th ill award . applicanl s
m ust contaci Auckland Cily hl. Welling
ton C.ty ZU, Ch.islchurc h Ci ty lLJ. Dune
d.n CIty lL... "' ntil rc t tC.IIlLS. Campbell III
land. Cha th..m Island. and Kermadec I§-

I.. nd . There alll endoBetnenlS g;wn 101
s ingle band 01 mode.

"'ward lee Is 45 cenlS 0I 31RCs. GCR ap
ply,

Irocltwldual ZL D1slrlc't Aw. rds

AlIlL disl ri<;l .. w...ee a re~ cen's lIeCh
or 3 lACs. La..... endorsemenlS arll a c
cessed at 10 cents or t IRC apiece. All
contacts must be dated pest war .

ZL1 Awa,d-Con.act 125 diller'&II1 ZL1
Slations, EndorsemenlS are .ecognized
101 175 and 250 contacts.

ZU "'ward-Basic award .equires con
teet wllh 100 ditfer&lll ZL2 s lations. wllh
enocrserrents o iven lor 150 and 200.

ZL3 "'ward-Bas ic a ward requires 50
ZL3 conl.ctll. and endorsements ;ue g'v·
en applicant s cla im,ng 75 and 100.

ZL. "'ward- This awa 'd .equires only
25 ZL.s be worked. with endorsements
9,v&ll 1m 35 and 50.

Cap'a ln Jamel Cook ....... n:!

The CJC a ward. as It is C-l led. pe.pelu
ates the memory 01 ' Ilis world lamoull nay·
iga lor and !lea man_in Ih,ee classes. 1.
Ttle bas ic '"Sa iIOl" c lass requ ires con
tilCts wllh G In Yorkshire. FOB. ZL2. VK2.
and KH6. 2. For -otncee- class, appl icant
must li 'SI possess all the SailOl-class
cotIlaclS plus zi.r. lLJ. ZU, VIU. VK~,

VK9 "'ew Guinea. and any Anta rclica lila·
t ion , 3. For "Comma nd"' c lass. bolh lhe
previous c lass es muSI be earned phiS live
01 the lollowing: VE2. VO. "'35. YJ8. FK8.
CU . ilnd KL7

Colli oIlhi. award ill . 5cenls In stamps
or lACs. GCR aptlly

YL lL "'wanl

The Women Amateur Radio Operator
AWilrd (W"'RDI ' equires VK and ZL eta 
tions to WOIk at teas t t2 memt>ers 01 ttle
W"'RO. OX s t a llOn' must ....,.,. a t teaSI 5
rnembelS. All contac lS muSI be made al
ler June 1. 1969. a nd muSI inc lude one
aach from ZLl. 2. 3. and ZL• .

Ne l ccenects do not Qual ,ly. The re are
no blind 01 mode lIml l ilhons:~. a ll
cotIl.ctll must be made 110m the llama

aTH 101 a il,
Uf'llike all .he plllYiouS awa'ds shown

so la" send your list of contaclS along
with your CSLcards 10 the "'wa,d CUSlodi ·
..... Ttlelma Soupel Zl2LC. 62 Ki'k St,eeL
Otaki. N_Zealand.

There was 00 mention 01 an award lee.
but 10 be sa le and eour1 eous. il is adv,s ·
able to encloae al leaSI an ilmoUnt lor s uI.
llclent poslage to retu,n )'OUr cards.

In the even t you missed tile add,es . 101
all aptllicants 101 NZART a wards . please

Ieno-ard YOU' rl!QU8Sts 10 Mr. Jock Wl'I,te
ZL2GX. 152 Lytlon Road . Gisbo<ne. New
Zaatand. Be s ure to tell Jock you hea,d
about the NZART awards I.om 73 maga·
z ine.

CANADIAN AWARDS
FROM CARF

The Canadian Ama te u, Radio Federa·
lion (C"' RF), roc, I. plea sed 10 announce
lhe lollowing ra<lio-amateur a wardll " vail
.. llIe 10 opera lors wortdwiae.

Canadaward

... co lor lul cermica te will be issued to
any amateu, wflO conlirms h VO-WllY con
lact with a ll Canadi.. n plOIfinces and te""r~

lorteS. "'wards will be ISSued 101 any blind.
si . to 160 meier'S. a nd any mode via os..
C...R satel lile . Modes may be mixed. CW,
SSB. RTTY. SSTV. 01 a ny othe' a uthor ized
emission.

... 11 conlac ts mU1I1 be made aller' July I,
19n_To Qualify. .. ppl icants ""'Sl IONIan:!
OSLcards wllh 12 ,ooor 10 IRCs plu. sull~

c....l lunda lor Ille sate ret urn 01 'j'OUI



Kilns-as residents 3% sales tax

THE ONE STOP SOURCE SINCE 1959!!

MICHIGAN AMATEUR RADIO
LADY OF THE YEAR

T!'Ie rttelPl6flI of tile li112 Mr<;h,gan Afn.
a l.... Rad oo lI4y 01 llle Yea' A..a'd ..al
AIIMn Gagnon WA80HB ot G ladstone ,
M,<::hiOS" ·

Aileen ha s been a . ery . Clive member
01 Ihe amalem-radlO <::ommunily sl n<::e
s he was li'SI licensed in April 01 1962. Her
parl icu lar atea 01 inleresl ;s publlc·set,
"'<;tt <::ommunicallons and _ il h,ghly in
YOIved in v. ' ious aspects 01 the n.a llOnal
Ifaflic SysllllTl, "',Ieen is .n a",,,slant sec·
llOtI ma""get (lor MI<;higan's upper penin.
s ula!. o lfl(:i.1 relay a lation. nel ma"""", 01
the upper pen insul. net . membe, 01 lne
TASYL, lIPYl, MACS a nd MITN MI<::hig. n
Nels . a nel co nlro l for the ~ITN.•nd II ac 
five Ofl lhe MATW lMlchig.an amal &u, lral·
ti<:: "'Ofkshop~ She also la very a <::t lve In
_geney c:ommuniealiooa a nd ,a nel
eonlrol 101 llle upper penrnsula ARES II6l
as wel l •• prime OIoanlZ.. lor net Kh....·
lies dUfillQ lhe SET.

Aileen ml S reo;e;ved lWO <::et!11,<::.tes 01

SPECIAl·EVENT
STATION WA2UEC

Rocky Poii'll. Ne w Yo rk: The Rad io ceo
nat Ama le ur Rad io Club will o pe,ate
WA2UEC Irom tM lotmer RCA H,gn·Ff.
Quency RadIO Sl a lion, called "' Radio c.n.
I,al:' on Salu' daV. N~ S. and Sun
<Jay. NO" ,!b6i 6. 10 Commemorat6 ,''

&2nd """. of 1!'Ie stalion (now Silenl~ p.
01the New YOt!< Stale P.tk Oporll!lon,lor
the 24-hou. perIod ....,11 be on 2-160
meters. up 10 kHz hom t1>6 edge 01 tl'l6
Genera l band, a nd on Iwo me lers on tneee
lreque n<::l e s ; 146.S2 , and 144,55OI145,1SO
.epea l. Nov;Ce--lland OP8f.tion will be on
7,1 10kHz,

A speci. 1OSL card ShowlllQ • photo 01
t!'le lormer Sl. ,ion w,11be ••ailatlle Sttnd
YOU' OSl ....,tl'l 1I large SASE 10 Radoo c.n.
1' .' Amateu, Radio Club. PO Box 680. M I ~

I", Place NY 11764 . or OSL 10 the C."bool
addre s s .

The Anne Arundel RadIO Club will _ .
a le W3VPR I,om Sandy Poinl Stat. P.rk.
nea, A"""POl i•. Maryl. nd... PlItt of 1"'
annual Chewpeak. AppreciatIon O.ys
<::elebrallon, Oclober 29 and 30, 1ill3, oe
"'alion ....ill be ',om 1000 un1111600 EOT In
me lowe' pa'l 0 ' 1M GeIle,al.eI.1! CW
.nd phone bands, 40 and 20 mele.s, and
CW in Ihe IS·me le, Novice ba lld, C.rll ll·
ce te v;a PO Box 604. Giell Bm " ie 10'10
21061.

CHE SAPEAKE APPRECIATION
DAYS

GAITHERSBURG MD
The NBS-BRASS .... ,11 operate K3AA

NQooeo '!ber 3 lhrOOgl'l No:wember 6 . 1983 , in
observance of tile dedlealion 0 ' llIe I" al
a ct i"ffl amel&u r,'adio <::lub at a lion . t tl'le
Nationel Bureau 0 ' Slandards , Multl-op
aclivities on CWophone. • nd RTTY will be
nea r lhe low e nd 01 lne so. to l Q.me te'
Novice- and Gotneralol;:la sa ba nds . Cett,ti·

<;a les <;an be obI l1' nttd by sendIng . "
SASE to BRASS. <::Jo NlI tlOnll l Bu'eau 01
Slanda.lb. Ma il' oom. WlIsI'l illQlOfI DC
' 023'

CWRJ A.......d Progr.,n. Endor.........,le:
none lOt> inlll.1 applicalion, a", a ....n:!
";11 be endorsed QRP upon req~1 and...-

log, numbel' slnames 01 a ..a ,ds , F..: 6
IRCs. Ma" . 08' : PYlOF F, PO Box 1045, "Ii·
teroi, RJ . er. ziL

Rio 0. J. nei ,o SI.I. Cit... A..ant
RJCAW

Wonc. 10 <::ilies 01 Rio de J.ner'o Staltt
(RJ)- PV1-lnclu(llng 2 CWRJ Operator
TNm MemllefS. CW only, Endorsemen ts:
none (on IIlll ia l appllcal ion. any aWlIrd will
be endorsed ORP upon reque st and
prool~

Log: call1dateicilles Fee: 6 IRCs , Valid;
el1er Jan. I. 1982. Manager: PY10WM, PO
Box 24039. 20!>22 Rio de Ja nei ' o, RI , Bta·
ziL

WO<\IMl CWRJ
.....odal. 101."• • A..a ni: WANAW

CW only. Woo 10 CWRJ Aa aoc:lale
Members a ndiOt CWRJ Oper.'or Tea m
Members . Elldorae me nl s: 2, Fi, s !: S a ddi
tiona l CWRJ As soc lale Members . sec
a nd: aame.

Loge <::al llda te. Fee: 6 IRCs , Valid: a fte t
Jan. I. \982. Ma nager; PV1EWN, PO flox
621.24000 NiterOi, RI . 8<uil ,...,. e CWRl
Asaoc:iaUI Membetsh ip is u.i1.b16 10 lor·
elgn .mateuta ..' 11'1 a prolound ,Metest in
B.az l" .n CW G,oups' ""h .... ,l....wa ' ds .
etc SAS E 10 W5XW lor delal ls in Eng liSh:
PYI EWN In Porluguese: OJ3WM in Get·
m.n,

Bruit's FronI~1 Aw.rd: BFAW

CW only, Work S eount".. wl'lldl haoe
1'0fl1~ (bon:Iera) wlll'I Btu il: (FY, pz. 8A.
YV. HI<., CA , CPoZP. LU. C X).

Log: <;a llidal e . Fee: 6 IRCa . Val id: a fter
Jan. I , 1982. Endorsements , none ion ini
11 . 1 applical io n. any awa rd will De en·
dOrsed QRP upon request and proof).
Manager: PYlO FF. PO Box l04S. 24000
NilerOi. FU. Braz il,

CWRJ 8YL8~ A..... 'd: YLAW

CW only. W,th lhe f" SI leiter oI tl'le sul
Irx 01 the callsigna 01 s ta tiona WOII<ed In
the IQ.mele. (28·M tUI ~nd, s pell tile
na mes 01 S (live) 1I0 wers (Eng liSh Ot Portu·
guese names>~ s la llons wo,ked muS l in
c lude S (live) VL Opera lots. YL SIa1ione
may be used to s ubs lilule lellera in Il'Ie
n. mtt$ 01 ftowet. (.s in poker: WIld ca,dal:
YL oont;><;ls may be on a ny band eon.
' K Ia may be a ny counlry, Endorsemetlt s ;
none lon Inlt...1.ppllealion, a ny . .....d " ,II
be endorsed ORP upon .equesl and
proof).

Log: <::a ll (IiSled in o rder 10 form na mes
01 l iow etsyYL Inlolda te. Fe e: 6 IRCs. Va l·
id: after Jan. 1. 1982. Manage': PY1 0WM ,
PO 80. 24039. 20!522 Rio de J ane"o. RI .
Brull.

WorIllMl CWRJ Aw.,ds: WRJA

CW only. AppIicanlS must 1'IIl'" the ba·
Sic CWRJ A....a rd plul S Olhe" ' rom the

Dipiomll Br..l1 o.og,.liI;:o: BGAW

Woo J slal lOlla 01 00<::1'1 geographical
reg'on 'ot eeeeu. IS lola l <;Qh laelS, In<::lud·
ing 1 S ,E. region CWRJ Operator Tea m
Member. Endor se men lS: IlOne (on initial
a ppll<::atiOfl, a ny a ward will be e lldorsed
ORP upon ,equest a nd prool). CW only

Geog,aphic regiooa: Nor1tt (No-Nor1I'1~

PP8. PT8, PU8. PV8. PW8. PY8 Nordesle
(NE·NotItleaSI): PP6, PP7, PA7, PAS. PS7.
PS8, Pl7, PY6 . PV1. Sudesle rse.scce
eaSl~ Pf'1. PY1, PV2. PY4. scrrsu.scoue
PYJ, P~, PYS. cemrc Oesle (CO·M'd·
weSl): PP2, PT2. PT9. PY9.

Log: e a ll/d a le , Fee: 6 IRCs . Valid: a fte r
J an. 1. 1962 Ma na ger: PYlOFF, PO flox
I04S. 24000 N,'",Oi, RI , Btu il,

Eacn "ahlll,,". lIaS d,ff",enl ptef,x: PVI ,
PT2. EI'ldotsemenIS: 2. First: 50 IlOdl llOnll
8<Uilian st. ltOtl$. seconct 2S IldcIlllOnll
8<U II...n Itation•.

Log: <::a llidale. Fee: 6 IRCs , Valid ; a fte r
Ja n 1, \ 982. Manager: PY1EWN. PO So.
621 , 24000 Nilerol, RJ , Braz il.

CONNECTORS

$49.95
$19.95
$19.95

$149.95

TYPE 'N'
lJG.2111IU(MALEl $2.35
lJG.27/ClH'UGKf ANGLE) SU S
UG-$1mlJCDOUBlE lU.LEl S3.15
lJG.~BlE FEMALElS3.t5

"H'PL·259 S7cea.
UQ.17SJU OR l76IU ,16C
f'L·2S8 7k

8<n ilia n St.lionl Awallt BSAW

WOt!< 7S 8ruilian a l. hons inchJdlllQ 10
Federat ion unns (st ateatl ettiloties) and 2
CWRJ Operator Te a m Mem be ' s . CW onl v·

CWGROUP OF
RIO DE JANEIRO

CWRJ AWARDS PROGRAM
Impot1 . nl Notes: LOGOCR a pply, 1. All

. ....lIs CW onl,. 2·....y. or SWL All blnda

mixed unlH. otherwise noted. 2. A "llQle
CWfU Qpe<.tor Team Membef may be
used lor mo.e lhan one CWRJ a wa td. bul
only II worked on ol her lla nds, 0' on a di t.
ferent d.'e. J . CWRJ Assoc ia te Member
ship is _,Iallle 10 lor";gn a ma leuta. _:
WAMAW Awa 'd. below, 4. Endorsemenl
_ lee: none, aero:! an SAE and 1 lAC lor
surf_mall.

S2.oo clonIIhon. a long .... ,th a n SASE 18'10
by 1I) ";11'1 S.SS po&lage lor lhe color pho

logra ph .w.rd. 10: A... ,da Ma naget . An
gelo ZollO WA2IJJR, '6 Counc il St., Ni.ga.
r. Fa lla NY 14304.

CWRl Operator Team MemllefS (Oct.
82): PVl l : AFA. AFG. AJ K. ASI. BFZ,

001, BM F, BO", BOO. BUG, BUl, BVY ,
CBW, cc, ccx CCY. OCG, OEA. OFF,
OGB. DIN, OJY, ON, OPG, DUB, OU H,
OWM. EBI<., EWN, Fe, HO, LG. MHO. MKA,
RI , TCJ , UET. URQ. VB. VEC. VKA. VLR,
VMV, VOY, WDS, WOo

1~CWRJ ......ret: CWRJ

V cw only. Work 20 dl llerenl PYl alallona
incl uding S membe" o t ll'le CWRl Opera·
tor Team, EndO,semenlS: 6, lolal. E. <::h 5
new f'Yl etaucos. inc iud ing 1 ne w Opera
to , Team Member.

log eomplele Fee: 6 lACs. Valid' aller
oee. 16. 1980. Ma naget: PV1EWN. PO Boa
621 .24000 N'le<oo, RI. Btazll.

25 MW EXCITER
45 MHZ SUBCARRIER
AM V IDEO MODULATOR
50 MW UP CONVERTER

NIAGARA FAllS

CALl C'OI I ECT
CALl FOR LARG E OUANTTTY

"""""'"

COAXIAL CABLE
RG-MJ (95% BRAll»"OAM,$23SIM'
MICRO Ml (95% BRAID-FOAMj11W '
RQ.213/lJ IM% BRAlD-POLY)27O/M'
RQ.21W (2-81% BRAI05-f'OLY)49S1M'

ROTOR CABLE
IlIC HAM UNE 12·1&/1&.221115Mt·
IlIC H.....UNE 1"I012·1W-1Il34O/M·

~~
P.O. 80. 95-55 Railroad A".

(914) 947-1554-1555 Gammille. Ne. YIlI1< 10913

Tile Niagata F.ll s Rad io Club. In<::., WIll
ope'ate a s peclal .....ent stancn during Ihe
FtlII lin l ot Ught s . f,om Nla ga rll FlIII S,
New Yonc.. SIl'Yenll'l W()n(ler of lhe ......"td.
The Festiva l 01Ligl'lls iaone of _ York"
lop len ..infer .U'Khona. The <;allslgn
....,11 till W20YV. Dales a'f! NowwnDe< 26t l'l
Ih' ougI\ Jan~ry 811'1; lime WIll be trom
1!)(l(l UTC 10 O3OO UTC. All cootecte will be
in llIe General porllon 01 20. 40, lind 80. To
. pp ly lo r thil a ..... rd. send aSL card a nd

A ape<;i al plaque will be issued 10 any
amale ur who <::on ll' ma Iwa. ....ay contact
witl'l .11 Canad,.n prov;nc:es .nd lerrilo
ri.. on BaCI'I of It.... sepilr.'e ~nds (1 2
ea.", pet band tor • lot.1of flO ea'ds~ All
eonlK ls mus l be made .lIer July 1. 19n.
Submil lhe 60 ea'ds ....,11'1 S10.00 or 10 lACs
pi ", S<lll icienl po&l.ge lor lhe , . Ie .etum
01 YOUf OSLs. Sl\OU ld you work 6 or 7
bands usi ng lhe n me Can.da.... .,d <::, ite ·
,i a. apecla l endo,semenls will be provided
upon prool 01 YOU' claim. As .... ilh Ihe ba·
s ic Ganada wa'd. torwa' d your appl i<;a·
liooa 10 PO Box 767S2. V.ncouveo- Be.
Ca~VSR !oS7

GIZMO ELECTRONICS, INC.
P.O. BOX 1205

PI TTSBURG. KS 66762
PH . 3 16·231 -B171

MICROWAVE COMPONENTS

ea,<1I.. CARF rnetr'lllefs need only submil
S<lll icief'l1 funds lor ,et"'"'llQ OSLs. Ma ll
yllUf I a pplica loOtl, a nd OSLs 10: C.ma-
dlI d$. PO 80x 76752, Vaneouver Be.
Canada VSR !oS1.

Usl 01 Canadi. n provinc" a nd ler, ila.
neewhi<::h quality fo ' mre award: V01N0 2
Newtou ndland and LabfadOf , VEl P,in<::e
Ed.... a rd Island. VEl Nova scene. VEl Na ....
Btuns....i<::k. VE2 Quebec. VEJ Onla,io. VE4
Man' loN. VES SUkal<::hevlran. VE6 AIbel'·
I.. VE7 Btll l$h Columbia. vea Yukon Ter ti
lory. vea NotIh_t Terrllor_ . NOle: VOl
or VOl c:ounl " one 'equired eonl;><;1
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LETTERS

TO THE HILT

BOOTlEGGER!

J im Oberto WASYYV"_..,
P.S. Was fhe " r ..'" I .m eonfused
now.-J.O.

not bacauee It ..... madia ...... or there? All
fhls Ii.... I fhoughl I waa a cfI$C8ftllng pur.
chaser pick ing and chooIlng th.t ......k:h
worl<<<I _t for me, and now you two
come along.nd Ihatter my whole styl. o f
living, I'm thin king 01 giving up on 13 as I
helrd • rumor you, ltapling process 10'
the magazine Is 01 dublOlIs pare...tall"'.
Stlucks l

Sonol.gun, rou _ fh., 'W()--rf>IIler

QOnrac' ""ifft EJ.2M "".. a pfral.?
o.mn'_ Wlllyne.

For Ih. pas t s l. monthI-, w. have been
,ec.lvlng aSL cards 10' ccetec ts made
with El7 M, All a ttemptl on OU' part to pin
point trle location o llhl, Illegal ope<.tor
have f. lled

Please be advised thai lhe C<llIsign

El7M la not a legalt~ iasued c. llsign by
I"'" Mi...i.try of PoIt and Tefecommun;c.
lions. Republic: of l.Jberil- The user of th i,
c.Ulign II therefor•• boon.gger.

If -.rid be . ppreci. lad if all legally I~

censed ham operalors would .sslst us in
t....lng 10 iden1ily this ind ivid ual ,.nd pass
t"'" word IfOUnd o f thla Illegal operation.

PlllfISe no te that all OSl ca rds ,eceived
by the El Bureau for cont.cts made with
El7111 will be discarded.

H. Walcotf 8erlj. mln El2BA, Prnlden1
Uberla Raello """"1_ · .-='.flon

"l .owla. liberia

The IIrst thing I , ,,ad when I get my 73 II
)'OUr editorial and I .i wa~1 enjoy It to the
1'11 11 . II I .,.., hs"" lhe chine. to ..-t you
face 10 face, I would like 10 .hake YOU'
hand- I've al ways been .... OUlspoken
person myself.

AI a new ham-a NowIca at the age of
S6-1 go! atarled 1.1. and ....e wished I
had known atlOut amateur radio 30 years
ago. I am _ -.orklng wllh m~ wile and

l ",..r~ grandson on code.
Keep lhe QIOOd wor k up_we nMd more

people Ilk. you 10 speak out.

0_ smUh KA&ZAH
Orovlll. CA

A pox on ,,,. h lllm. 01 Orov//,. for manag
Ing 10 Aeep am.trwr "dlo I IeCffJt from
you a/I thoae YNrs. I lun /\of» l'OU """,l
cany on In rM Oroville fredllion. 0.1

oul to '''' 1\JgfI schcJoI.nd~' a /\11m club
I ta""". u'ing l'OlI' tJrIlndson I'
bllf.-WI V-,

The lou, endorsement ceue ...111 be ac ·
tive from tune to lime, Watch these paoes
for annourocemenls.

racily 10 the . w. rd mal'lagel". JoII... Gow·
ronVUADS,

The licensees .mo conl'oI tee use of
'''OSr elills .nd ma,nl. ,n lOgbookS
lor OSl purposes a re: WI. llam Kremer
VETCSO lVE7OST), Bill Gillespie VE6ABC
(VE60ST), William Munda y VE5WM
(VE50ST), Pe ter Guenther VE4PG
{VE4OSn. Oick Reibef VEJIBV lVE30Sn,
Oon Welling VE1WF {VEtOSn. and
cureeee Mllc he ll V0 1AW (V010ST).

1 1

1'---__1

live during League contests and public·
seMce _ Ia . They a lso prcMde regular
bu l1ehn serrices 10 local nets .nd on • NI

lionwide' basil 10 Canadi.n hams ,

This Worked All -osr AWlfd is .v.il
able In live c . tegories; CW, phone, ATTY.
ml.ed, and ORP. with lou' endorleme...ls:
VEe, VOl, VE8. and VY1.

To qua lUy. one must work a ll eight ete
tiona Iro m VOt, VEl th,ough VE7. Once
~ou have all eight '"osr OSl ca'ds. you
eli'" send them to CRRL 80. 7009, Stall""
E, London. OnllfiO. C.nadil N5Y 4J9. or d l·
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Joe COOJId ha.. refrained from writing
and YOU. W• .,....., COOJId ha... lei .......1
enough .Ione .nd no' oomme"led on If.
At it now 11. n¢S . ..... (my wll••nd II eIi...·1
find 100 mucf1 lo eal, enough c lolhlng , .u-
lomobl l•• that don 'l break down INt day
a ller ...a ... nU.. . . pi,e, producta that
don' t need SCleWS s tfl lght.ned a nd <fe.
cals g lued back on, and worst 01.1I _how
about that h. m I just heard eli lll"'g CO? H"
had a lerribl. accent and a foreign eall!
Do I diI'. invlt. him into our country by an
s ......lng hla elill?

Wayne. you and Joe are t'outlIer'NIkers..
Why dtdn't bol:h of you Jusl keep 1111I so I
could go on tx.y;ng products on ........1 and

When t poInl«l OUI h is cJock .adio Wl-S

made in Taiwan, his c:oIor televlsion wu
96 '10 Japa..... made, tlis eli' radiO (I n f>is
tOO'lo Arnerk:. n-m. de C<lr} wII a Japa·
nese product, and sever.1 o lh-er Items in
h ll hOIJlehold we.e eteo lor. ig .... hll sec
ond near'llIake 01the da y was not long In
coming.

After ,eadlng your editorial on the sub
jec1, my wife and I decided 10 ._ah"III t~

our posltlon and become 100'10 ""-lean
In our dall~ purchases. Alter all , I us«l lo
give ta lka atlOul "l\ITleOcania mMat local
h igh scnoofa and seMce c luba. Wl\a.1 •
t,.llor1 Talking aboul being loyal on one
......nd .nd I"... QiOIng out availing mysel f
of foreign products. SO w. elime up wilh
Ideas w. Ihink e«eryonoe shOUld fol low.

No more lIa lia n sausage. F•• roch wine.
German beer. SWedis h mea lba lll , Rus·
s ian vodk • . cavl., (unless the s turgeon
c hecks out to be bor... a nd raised In Ameri·
can wa tera), Spanllh rice, Hunglfla n g0u

lash. French, ttal ian. a nd Vi".,.... bread.
Chi nese rooodl borschl . l.ish'lItw. Soul
Food ldidn't Importlhose people f.om
Afnea?), Damah rolls. Sukiyaki. Chinese
egg .00Ia, Spanish omelets. 1f)IgheI11,
Irish PD'IIIIte:.t. a nd many. mall)' otl'ler
IlIIngs. For. complete list. don 'l send me
a le ll er . Just forgel it. My wile and I are
contemplating losi ng a 101o f ....elghl .

The n w. got Into we. ring a ppa r. L We
ca""" to Ih. corocluslon Ih. t na ked Is as
naked does. Th-ere Isn't much ava ilable
th a t Is not made In lIS e nt iret y or assem
bled In fore ig n manuf.cluring plants . This
Is going tp be lougher then w. lhought

Our flNlI conclusion was to buy clothes
and food ltom the ""Iy I.ue American e. ·
la nf. lhe Alnerlcan Indian. There ia. how
_ . a rumor thaI _ t'- people

,.-k«l Inlo INt Urolled SI.t.. Yla some
I.nd bridge between Russi. and A'aska.
Can ....)"OtlI COr'lllrm or deny thi'? If tn is
cannot be solved. we simply do no l know
what we Ife going to do lo r eu...i..1. By
the wa y. ca ... a nyo ne Inlorm me whet hef or
no l the Ind ia ns make a utomobll" . a nd le i·
tlVis lon setl? Rad ios? La...n mo wers?
Computers? t know lhey make rug. and
jewel ..... but I don'l think I would look good
wearing a forma l rug. jewel......nd nolhing
OM

BUY AMERICAN ?

lhe Year Award il presenled each \'N r at
I"'" ARRl state eon_t,on in MU!lkegon.
Moet>igan, by the Met iOn manage<.

WORKED All -csr-AWARD
If you like 10 collacl awards, here is a

new one lor you. The Worked ALL "OST'"
Awa 'd , sponso'ed by tt>e CRRL

AS most of you m ight al'eady know, tha
"05T"' s uffl. hilS been assigned to tha
CRRll ... all Canadia ... eeu areas . VLOST
cene Ife used by ofIicia I bulleli n s l. tions
across lhe COUnl ..... These s tations Ife ec-

Keep frying., bull don'l th l...k ...e ...ill live
long enough 10 _ the day when "Rea"""
...... the dily,R

I like 13 "...., mud! .nd lind lhe con
IIn,oo;tion .rticles very QIOOd. Keep up lhe--

It is Iruly . maz ing Ih. powers er>eorn.
palsed in lhe prinled word. You. " .cell".,1
reporting of lhe conlents 01 Joe Vegh'a
l'N5VSV) IeIler ,ega,ding his .Wfude
atlOul tx.y;ng ......,lcan was lI.ought·pro
w:>klng and mea";ngfuf. Whal I powerful
IIatemenf was made when he stal«l he
-.rid " st ra ighlen Ie'_s, glue on decal, .
louch up paint. and complain like hel l be
lore tx.y;ng foreign products." The onl~

thing I ever did was "compla in like hell"
because It did not occur to me to do the
other th ings """ntloned Tile domes tic
products I have purchased recently slHIm
to~ more than acr.ws s lralghtened or
decal, .e-glued. Hili lire, I have some
llama to1al .ebulldlng elinnot cu,• . When I
raise hel l with I"'" manufacturer, alii gel
in relurn are nasl~ IeIlers or exc..-Iueh
as: "Tbe union membela do not do lhei.
)o/)R or ~Amerlcan -.orkers elinnot do a
dollar', 'II'Orth of -.ork for a doflar any·
more; they have 10 have S5.00 and two
men to do one man's Job." I wonder if Joe
gets betler ,esulls raising hell Ih,.n I get.

I, 100, luffe.ed a t t ne hands 01 ou, Nip-
ponese Irle nds In Wor ld War U. DUl ing
thel. a ttack on Pea ,1 Ha rbor. December 7,
1941, m~ ship (US.S. Utah) went down so
f. " many 01 m~ friends f.i1ed to s wim to
aalet~. SO I. too. elin _ where Joe ca ...
conjure up ill will loward lhe Japa_.
M~ lather neal1yhad a a lrolle in 1974.....neon
I drO'O'e up In a brand new TO'fO'lI- No
amount of ".plainlng could _ convlne.
h im my rN-SOtling WII sound. ~Bul t""'ea'
la bum beuer than modern ......,Ican
can," M8uf. Dad. my time can be beller
spent th . ... straightening Icr_s or 'e-glu-
Ing deca ls a nd louc hlng up paint." '"But.
O.d. Ihls ca ' a Cl ua lly runs lor days on .nd
..,lllIout benelll of a push or pu ll from out·
side sources"

All o f this fll. on deal ears becauaa my
fal her did ......at JOI.avoeates: Bu~ no for·
.gn products . , . unleaa you .-:llllem or
wanl lhem. M~ father did nol: use Joe'a
di$C:laimer, 110...... . He did not buy for·
eIgn! No!: fo hia knowledge. an.,..a~.

1 1

COMPU·KIDS

CWClUTTER

ment ltom lhe ARRL .nd la • paSI pretl·
...1 01 her IoeIII radiO club, INt Dell.
COunty Amaleur Radio Soelel~, and •
Il'i8I1"Gel oIlhe IoeIII repealer associ.tiOn.

During her..ery r.re l pa'e momel lls, Ai
'-' keeps. eonslanUy u pdated elird file
01 . 11 tile upper peninsul. hams, This is
used 10 print an annual UP h.m dl,ectory.

Aileen Is a busy hOIJlewl le (hubby Is
Melvin), .nd she has a son, a daughter ,
two stepdaughte,s , a stepson, and si x
g,andehildren . Also, Ailee... and Mel h.ve
one of the trul~ oulstanding vegetable
ganlena I... De lta Cou...I~,

Tha' Mlchig.n Amateu, RadiO Lady 01

1 1

I hi... been following 'f'OU' «Iitori.11
aDoul lhe el imination of code requi,.
mentl for a ham li~. For 0""lI" 25
\'flII', I WII involved In non-«WrImunlca·
II"" .Iectronic,. My wor k Involved design,
prololype conslruction, and aupe... lslon
ol lectmiclans.

For over 50 \'Nrs {since I wlS a bout 15),
l lIave wa nted to becOtI'Ie a ham. but I ha ve
r. IUIed 10 cluller my mind with code Just
10 pass IIor'IlI test_ I ha.. _ had .n~ In
f....1 In CW comrnunieIiUon and once INt
lesl waa pan«l I W'OUId ..- use I"'"
code aga,n. All the ,""If 01 my con,,;e·
tiOn. I hI... .- had a llcenM.

JUlit • not. 01 aporec:lallon ,egardlng
13. I find It Informative. U"""~, accurat• •
and comprehensive. I 'eed your edltoria ll
wltn .n open mind alld feel you do n.ve a
prog.esslve allilude. I don'l always .g....,
I\ow_. For e• • mpl.: The young fe llows
I have Elmered had no dlfficult~ wlt tl lhe
cod. bu l re a lly can't cope with the wrlt
l&n, Plrt of the prooiem, 01 course. is Ih.
lack 01 s ludy.l\abll t. l in ing In our school
systeml. However. I Ig... that amateur
growth il the prim.ry neeetaity.

The V!C-20 code progr.m In lhe AlIllusl.
1'0183, 1-.- ia whal prompted me 10 ... rit• .
Thia II an ••cellenl lillie program and il
-.orks. This appro;oeh !If'lOu1d help Iol:s of
compu1.. kids gel s larl«l. I na.d my nepn.
...... Iype il In and ,.ller • f_ eortectklns
(hI' mi,takesl it ra ......icef~. I .m going to
rltWOrl< it 10 run on my TI99I4A and will
send Il l... If tomebOdy doesn'l beal me.

I. 100, .m a '" e" Subma, lne r, Wayne. I
le...ed II • Torpedom. n on the Puller.
lAo" , . ~rlIsh. a nd S·12 (tr.inlng). A
g'&oIt e.perlence!

Well, I'd betler get back fO ~,,,,nlng how
10 .... my new word-proceaalng progr.m
so fhal I elin rellre thialurkey Iypewri ler.

J . W. Out KF& FC

"' CA

JW. ,,,. __ I ~t 1n'fOlwd wirh m~ c0l
• pro;er;t. fM __ I lJfIdenraoo bew
mUCft c ha nge is rill '1«1 In our schools.
W. n.td to srop thinkifffJ of I~ U
public l>ab~·.ming sysr.ms and sla"
I.achlng '.m things again. / can'f 1>6/i. ..
how much lower grad• .,juc.lion hu
ch.nged alnc. / we", 10 acllool f/fly yeti's
ago,- Way"",

1 1



EIt-w: 4CXlO.COIl/8111 with SK300 cu SK.1X6

SlGJ) cu 9J3{lJ Ollv.

(Trese ore all new rot csco. i tn.uteo aro rv .

$l2OO.00

s 3'JJ,OO

10 " I

~ UUTlOIICS. J:t:: . 'M ttnlF IER fI( ElW'I1:6 A/(Ilf IIlIWSISI()l KI TS.

ltu' l PA2.1'.}. If coer II'WI ;,>.ctIS at I.... to 1<dliI ClItnJI lINnlS 13.':Mt: lit m res.

lo'6.9'l ~ I tn "]to I'( eccouav n~.9l

IUU Po\lOllaJ3 If coer Il'1lJt loon s ot I.... to l<.ol'l't1! ClJUlJt I,Ak lus 13.':M.1" 01 UInls.

1oI:I'l.'l'1 ~I tn !DIal'( lWrO lil ly '1'),99

•

GEllEVA CALCIJt.ATOR WATCH

Th is attra ct i ve wat ch hal the f ollowing mode.:
No~l Tl.e Setting .
Ca l endar Se tting ,
Da i ly Al ar. T i~e Setting ,
Weekly A l .r~ Ti me Se t ting ,
Chr OllOgraph ,
Ca lculator.

,

Fea tu r ed In Black Plastic $18.99 0' Featured In Stain less S t eel $29.99

SILICON DIODES FEED THRU SOLDER Rr CAPACTORS

MR.1S) ioo-a e liAaps 10/S5.00 100/$38.00 470pf +-20%
MRSIO I OOOvdc lAmps 1O/$3.7S 100 / $24 . 00
HEr 170 IOOOvdc 2Amp" 20/$2 .00 100/$15 .00 S/SI.OO or 100/$15.00 0'
HOI 09 ioovac [SAmp" $2 . 00 10/ $15 .00 1000 / S I00. 00
BYX21 / 200 200vdc 25Amps S2 .00 10/ S15.00
IN213 8A 600vdc 60Amps S5 .00 10/ S40.00 1000pf/.00 luf +- 10 %
DSS5-04C 400vdc BQA",ps S10.00 10/ S80.OO
IN3269 600vdc 160Aalps S15.OO 10/SI20.00 4/S 1.00 or 100/ S20. 00 0 '
215Z4 1 300vdc 250Amps S20.00 10/$115.00 1000/SI50.00
1-5154 JOOvdc 400....ps $30.00 IO/$HO.OO
RCo-I5 IS<VDC ,.... $3.00 10/ $20.00

E PROMSSKFR20K 2O<VDC z.... $4.00 10/ $30.00
IN4 148 signal 30/$1.00 100/ $3 .00

2 70 8 1024 x l $2 .00 ,,8 c h

FAIRCH I LD 4116 16K DY NAMIC RAMS 20Ons . Pa r t • 16K7 5
21 16 2048x8 $4 . 00 each

2S For $25 .00 o r 100 For $90.00 or 1000 For $150.00 21L32/25L32 $10 .00 e8ch

"""'-"IT PACKARD MICROWAVE DIOOES

IN57 11 (5082-2800) Scho t t ky 8a n ier Diodes $1.00 o r I. fo , S 8 .50
IN5112 ( 5082-2810) " " " S I.50 Or I. fo, $10.00
1!'l 6263 (HSCH- lOOl) " " " $ . 75 I. I or $ 5 .000 '
50 82- 28 35 " " " $1.50 I. f o r $ 10 .000 '
50 82- 2805 Quad M.a t c he d " " .,

pe r set $5 .00 I. fo, $40.000 '

For Inlorma Uon call: (602) 242-3037

Toll Free Number .!iA.I I
800-528-0180 C/,..... Z e ectrolVCI
(For ord.... only) - \...;

PRICES SUBJECT TO CHANGE WITH OUT NOTICE

" AU parts may be new Of
sur p l us . and parI s m ay be
substi tuted with comparable parts
if ....e are OU f ot Sloe'" o f an Il em,"
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"MIXERS"
wAT KINS JOHNSON WJ-M6 Double Bal anced Mixer
LO and RF 0.2 to 300MHz IF DC to 3DCMH z $21. 00
Conversi on Loss (SSB) 6. 5dB Max . I t o 50MH z

8. 5dB Max. . 2 t o 300MH z WITH OATA SHEET
Noise Figure (SSB) same as above

8. 5dB Ma x. 50 to 300MH z
Conversi on Compressi on . 3dB Typ .

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC21 50 Microwave Tran s i stor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5. 30

F=3GHz dB 3.4 Typ. F= 3GHz dB g Typ .
F=4GHz dB 4.3 Typ. r=4GH z dB 6.5 Typ,

Ft Gain Bandwidth Product at Vc e=8v. Ic=10ma . GHz 4 Min . 6 Typ.
Vcbo 25v Vceo Hv Vebo 3v Ie 50ma . Pt . 250mw

lJNELC() RF Power and Linear APplifier Capacitors

These are the f errous capacitors used by all the RF Power and Linear Ar1;llifier
manufaccurers J and described in the RF Data Book .

5pf lOpf 18pf 30pf 43pf lOOpf 2DCpf 1 co lOpes . $1. 00 ea
5. 1pf 12pf 22pf 32pf 51pf HOpf 220pf II to 50pcs . s . 90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pe s . S . 80 ea
7pf 14pf 27pf 34pf 80pf 130pf 500pf
8.2pf 15pf 27 .5pf 40pf 82pf 14Qpf 10DCpf

NIPPON ELECTRIC COMPANY TUNNEL DIODES 57. 501'.oDEL IS2199 IS2200
Peak Pt . Current rna . Ip 910 1n. lOTyp . l lmax . 9m i n . lOTyp . I1max.
Va l ley Pt. Current ma. Iv I. 2Typ. 1. 5max . I. 2Typ . 1. 5max .
Peak Pt. Voltage my . Vp 95Typ. 120max . 75Typ . 90ma,.
Proj ected Pea k Pt . Vo ltage my. Vpp Vf=Ip 48Omin . 550Typ. 630max. 440mi n . 520Typ. 600max .
Series Res . Ohms rS 2 . 5Ty p. 4max . 2Typ. 3max .
Termina l Cap. pf . Ct I. ?Typ . 2max. 5Typ . Bmax.
Va lley Pt. Voltage my . VV 370Typ. 350Typ .

FAIRCH ILO / DUMONT Oscil l oscope Probes Model 4290B
Input Impedan ce 10 meg . • Input Capacity 6. 5 to l Zpf . , Divi si on Ratio (Vo l ts/Di v Fa ctor)
10:1, Cable Lengt h 4Ft.• Frequency Range Over 100MHz .
These Probes wi l l work on al l Tekt ronix , Hewlett Packa rd, and other Osci l l oscopes.

PR ICE $45 .00

MOTOROLA RF DATA BOOK

listsal 1 Motorol a RF Transistors / RF Power Amp lifiers . Varactor Di odes and much mu ch
more .
PR ICE $7. 50

For information call: (602) 242-3037

Toll Free Number
~~ electrOauCI800-528-0180

(For orders only) " AII pa riS may be new 0'
su rplu s. and pa rt s ma y be
subsl ;Iuted wiln compalable parts PRICES SUBJECT TO CHANGE WITHOUT NOTICEIf we are oul 01 Slack of an item."
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,

RF TRANSISTORS, MICROWAVE DIODES
PRICE PART PRICE

$ 13 .25 CA26 12 (TRW) $ 25 .00
15. 00 CA2674 (TRW) 25 .00
11.00 CA288 1- I(TRW) 25 .00
12 .00 CMIO I (TRW) 25 .00
15 .50 CA420 1 (TRW) 25 .00
17 .25 CA4600 (TRW) 25 .00
2 1.85 CO l889 20 . 00
40 .25 c02545 20.00
50.00 CMD5 14AB 20 .00
18 .00 D4959 10 . 00
12.00 04987H 20.00
80.00 D51470 10. 00

7 .50 05506 10. 00
2 .80 05827AM 20.00
1 . 00 OMD6022 30. 00

12 . 00 DMS-2A-250 40.00
2.50 HEP76 4 .95
2.50 HEPS3002 11 .30

12.00 HEPS 3003 30.00
2 .90 HEPS3005 10 . 00
5.50 IlEPS300 6 19 . 90
1. 50 HF,PS3007 25 .00
2.50 HEPS301 0 11.34
5 .50 HTEF2204H .P . 112. 00

25.00 5082-0112 H.P. 14 .20
20 .00 5082-0253 H.P . 105 .00

5.00 5082-0320 H. P. 58 . 00
( AVANTEK) 395 .00 5082-0386 H. P . paR

97 . 35 5082-040 I H.P . paR
100.00 5082-0438 H.P . POR

.52 5082-102811 .P. paR
ID.OO 5082-27 11 H.P. 23. 15

1. 50 5082-3080 H.P . 2.00
1. 3D 5082-3 188 H.P . 1. 00
l. 6 5 5082-6459 H. P . POR
1. 50 5082 - 8323 H. P . POR
1. 00 35826E H. P . paR
1. 00 35831E H.P. 29. 99

25.00 35S53E H.P . 71.50
25 .00 35854E H.P. 75 .00
25.00 HPA024 1 H.P . 75 . 60
25 .00 HXTR3101 H. P . 7.00
10 . 00 HXTR3102 H. P. 8 . 75
11 . 00 HXTR 6 10 1/2N66 17 H. P. 55.00
25.00 HXTR6 104 H.P . 68 .00
13 .00 HXTR6ID5 H.P . 31.00
14 .00 HlITR6106 H.P . 33 .00
15 .00 QSCHI995 H.P. POR
20 .00 J02000 TRW 10 . 00
10 . 00 J 0 2001 TRW 25 . 00
20 .00 30404 5 TRW 25 .00
2 5 . 00 K3A 10 . 00
25 .00 MA450A 10 . 00
25 .00 MA41487 POR
25 .00 MA41765 POR
25.00 MA43589 POR
25.00 MA4 3636 POR
25 .00 HA4 7044 POR
25 . 00 MA4 765 1 25 . SO

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

(TRW)
(TRW)
(TRW)
(TRW)
(TRW)
(TRW)
(TRW )
(TRW)

/ M9622
IM9623
IM9624

PART

lNb083
2~6084

2N6094
2N6095
2N6096
2N6097
2N6136
2N61 66
2N620 1
2N6459
2N6603
2N6680
2SC756A
25C78 1
2SC 10 18
25C I042
25C I070
2SC 12 39
2SC 12 51
2SC 1306
25C 1307
25C l7 60
25C1970
25C2 166
8B1087 (M.A.)
ASO-12
,\2838
ALIl4200N
AMI l )
AM6SS
BBlOSB
804/4JF8D4 (G.E .)
BFQ85
BFR90
BFR9 !
BNn
BFX89
BFY90
BGY54
BGY55
BGY74
BCY]5
8L 161
BLX67
BLY568CF
StY8?
SLv8B
BLY89
BLY90
SLY)51
C4005
CA402
cMOS
CA6 128
CA2100
CAl113
CA2200
CA22 13
CA 24 18

""11 parts may be na* Or
surplUS. and parIS may ee
subshlulad * ,tn c:omp<lfabla parts
" * a an! oul 0 1sloc~ 01 an 'I,"",. H

For information call: (602) 242-3037

PRI CE

s 7. 50
7.50

25 .00
25 .00
I. 55
2.55

11 . 0 0
18 . 35
15. 50
3.90
4 .60
8.00
1. 57

13 .80
5.00
I. )0

3 . 35
17 .7S
25 .00
I. 80

21 . 00
I. 30
1. 85
3.45
2.90
2 . 30

13.90
4 ,00
I. 70
) . 45

21 .62
1. 00
4 .00
8 .65

10 . 35
n . 80
10.9 5
15 . 50
9.20

10 .95
15.50
13.80
20 .70
18.00
27. 00

5 .45
8 .00

20 .00
3.25

10. 00
25 .00
23.00
40 . 00

9 .20
11 .50
19 . 00
9.20

10 . 35
11 . 50

PART

152 199
IS2200
2N I561
2N 1562
2N2857
2N2857J AN
2N2 87 6
2N2 947
2N2 948
2N2949
2N2950
2N3375
2N3553
2N3632
2N38 18
2N38 66
2N3924
2N3927
2N3950
2N4072
2N4 127
2N4427
2N4428
2N4957
2N49S8
2N49S9
2N5090
2NS108
2N5109
2NS 160
2NSI77
2N5 179
2NS583
lN5589
2NS590
2N S59 1
2NS635
2NS 637
2N564 1
2NS642
lN5643
2NS64S
2N5646
2N 569 1
2NS764
2N5836
2N5842
2N5849
2N591J
2N5922
2NS923
2NS94 1
2N5942
2N5944
lN5945
2NS946
2N6080
2N608 1
2N6082

Toll Free Number
800-528-0180
(For orders only)
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GaAs, TUNNEL DIODES, ETC.
PART
MA47100
MA47202
MA4777 I
MA 47852
MA49558
MB4021
MBDIOI
MDOS13
MHWl171
MHW1l82
Ml:\W4 171
MHW4172
MHW4342
MLPIQ2
MMlSOO
MM1550
MM1552
MM 1553
MM 1614
MM2608
MM3375A
MM4429
MM8QOO
MM8006
M0277L
M0283L
M03757
MPI02
MPN3202
MPN340 1
MPN3412
MP$U31
MRA2023-1 .5 TRW
MRF212!208
MRF223
MRF224
MRF237
MRF238
MRF243
MRF245
MRF247
MRF304
MRF31S
MRF420
MRF421
MRF422
MRF427
MRF428
MRF450!A
MRF4S3!A
MRF454/A
MRF45S/A
MRF458
MRF463
MRF472
MRF475
MRF477
MRFSQ2

PRICE
$ 3 .05

30 .80
POR
POR
POR
POR

1. 00
POR

42.50
48.60
49.35
51 .90
68.75
25 .00
32 .32

POR
50 .00
50.00
10.00
5.00

11 .50
10.00

1. 15
2.30

POR
POR
POR
POR

10.00
. 52

l. 00
1. 01

42 .50
16. 10
13.2S
15.50
3. 15

12 .65
25.00
34 .50
34.50
43.4S
23.00
20.00
36.80
41. 40
16. 10
46 . 00
13.80
17.25
19.90
16. 00
19.90
25.00

1. 00
2.90

11.50
1. 04

PART
MRFS03
MRF504
MRF509
MRFSll
MRF60S
MRF629
MRF64 4
MRF8 16
MRF823
MRF90 1
MRF8004
MS26iF
MT4150 Fair .
MT5126 Fair.
MT5481 Fair.
MT5482 Fair .
MT5483 Fair.
MT5596 Fair.
MT5764 Fair.
MT8762 Fair.
MV I09
MV1401
MV1624
MV1805
MV1808
MV 1817B
MV 1863B
MV 1864A
MV I864B
MVI8640
MV18680
MV2101
MV2111
MV2115
MV220 1
MV2203
MV2209
MV22 15
MWAllO
MWA120
MWA130
MHA210
MWA220
MWA230
MWA310
MWA320
MWA330
NEC57835
ON382
PPT515-20- 3
PRT8637
P5CQ2-160
PT3190
PT3194
PT3195
PT3537
PT4166E
PT41760

PRI CE
$ 6.00

7.00
5.00
8.65

20.00
3.47

23 .00
15. 00
20 .00

3.00
2. 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
8. 75
I. 42

15.00
10. 00
10.00
10.00
10 .00
10.00
10.00
10.00

.90

. 90
I. 55
.53
. 53

2 .00
2.00
7.45
7.80
8.25
7.80
8.25
8 .65
8.25
8.65
9.50
5.30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT4 186B
PT4209
PT4209C
PT4566
PT4570
PT4571
PT457 1A
PT4577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT5749
PT6612
PT6626
PT6709
PT6720
pr85 10
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PT8708
PT8709
PT8727
PT873l
PT8742
PT8787
PT9790
PT31962
PT)1963
PT31983
PTX6680
RAY-3
40081
40281
40282
40290
RF I IO
5CA3522
5CA3523
501065
5543
TP I0 14
TPi028
r Rw- 3
Ur0504 Avantek
Ur05l1 Avantek
Vi5
V33B
VIDOB
VABBOIEC
VAB804EC
VAS21AN20

PR I CE
$ paR

POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR

4 1. 70
POR
POR
POR
POR

24 .99
POR
POR
POR
POR

25 .00
POR
POR
POR
POR
POR
POR
POR

70.00
75 .00
4 .00
4 .00
4.00

25 .00
25 .00
25 . 00

Toll Free Number
800-528-0180
/For orders only)

"All pafts may be new or
surplus, and parts may be
subsHtuled with comparable parts
it we are ou t of stock ot an rlem."'

For information call; (602) 242·3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXI Al. RELAY SWITCIlES SPOT

Electron ic Specia lt y Co ./Raven Electron ics
Pa r t # 2 5N28 P~r t g SU-OI
26Vdc Type N Connector , DC to I GHz .

FSN 59 85-556-9683 $49 .00

Amptwnol
Part n 316-10 102-8
115Vac Type BNC DC to 3 cue .

FXR
Pan n 30D-1l182
120V"c Typ" BNC DC t o 4 GHz.
FSN 5985-543-1225

'"Part II 300-11173
120Vac Typl' BNC Same
FSN 5985-543-1850

, .

$39 .99$39 .99

•

•I

I t

$29.99

,•

BNC To Ililnan" Plug Coax Cable RG- 58 36 inc h or BNC t o N Coax Ca bl" RG-58 36 inch .

$7.99 or 2 For $13.99 or 10 Fo r $50 .00 $8 .99 or 2 For $ 15 .99 or 10 For $60.00

SOLID STATE REI.AYS

P&B Model ECTIDB72

PRleL EACH $5.00

5vdc turn on 120va c contact at 7~,"p" or 20amps on 11

lO"x 10"x . 124 al umin um. Ilea tsin k with
silicon IIrease.

Digislg , Inc. :1ode1 EC5-215

PRICE ~CIl $ 7 .50

Grigsby/Bar ton :1od" l GB7400

PRICE EACH $7 .50

5vdc [urn on

5v<.lc t urn o n

240vac contac t 14amps or
10" x 10"x . 12 4 a luminllm.
silicon IIn",se .

240vac cont"c t a t 15amps
10"x 10" x . 124 a luminum.
silicon gn'"se .

40amps on a
Ileatsin k with

o r 40a mps on a
Heatslnk wit h

NOTE : *** Items m<1Y be s ub s t i t u t ed wi t h other b rands or equlv"lent mod"l numbe rs . ***

'"A ll parIs may be n ew or
su rpl uS , anCl pafl s m ay be
subsl i tuled wil h comparatl le par ts
,j we are out 01 stock c r an item "eleClroruc.-;

For information call: (602) 242·3037

Toll Free Number
800·528·0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHotlE ~RY TELEPHotlE WITH 24 NUMBER AUTO DIALER

The Recall Phone Telephone eaploys the lateat state of ar t
ca..unications technology. It is a coabination telephone
and auto.. tic dialer that uses premi~quality,aolid·at.te

circuitry to . aaura high-reliability perforaance in personal
or busineas applicat ions. $49.99

ARON ALPHA RAPID BONDI NG GLUE

Super Glue ICE -486 high a trength
rapid bonding adhesive. Alpha
Cyanoacrylate.Set-TI.e 20 to 40
Sec . •0. 7£1.oz . (20",•• )

$2.00

~- "'....... 01r~
~~" '.." _...,, - - .
~... J.' --

TOUCH TONE PAD

This pad contains sl l the electronics t o
produce standard touch-tone tones . New
with data.

$9.99 or 10/$89.99

MITSUMt UHF/VHF VARACTOR TUNER HODEL 1NE1A

Perfect for those unscrembler projec ta .
New wit h data.

$19.99 o r 10/$149.99

INTEGRATeD CtRCUtT. 1 to 10 lIup

HeI372P
KCI358P
MelJ50?
KClJ30AIP
MelJlOP
MCl 496P
LM565N
LM380N I4
LM1889N
NE564N
NE56 lN

Color TV Video Modulator Circuit.
IF Amp.,Limiter,FM Detector,Audio Driver ,Electronic Attenuator .
IF Amplifier
Low Level Video Detector
FM Stereo Demodulator
Balanced Modul a t or / Demodul a t or
Phase Locked Loop
ZWa tt Aud io Powe r Amplifie r
TV Video Modulator
Phase Loc ked Loop
Phase Locked Loop

s 4.42
'.00
I. 50
1. 50
4.29
I. SO
2.50
I. 56
5.00

10.00
10 . 00

$2 .95
4 .00
I. 25
1. 15
3.30
I. 25
2 . 00
1.2 5
4.00
8.00
8. 00

FERRANTI ELECTRotllCS AM RADIO RECEIVER HODEL ZN414 INTEGRATeO CIRCUtT.
Features:

1.2 to 1.6 volt operating range.,Less than 0.51N current consUliption. 150KHz to 3Mt1z
Frequency raoge. , Eas y t o ass8able ,no alIgnment necessary . Effective and variable ACC sct ion • •
Witl drive an earphone direct. Excellent audio quality. ,Typical power gain of 72dB. ,TO-18

ac ka e. Wi th data. $2.99 or 10 For $24 .99

Nt CAD RECHARGEABLE BATTERIES

Ga t es Rechargeable Ba t tery Packa

SUB C Pack o f 10 2 . 5Amp/ Hr . $10.00

AA Bat tery Pack of 6 Theae
New.

12vdc at 2.5Amp/Hr.
12vdc at 5Amp/Hr.

a re Factory
$5 .00

$11.99
$15.99

MJTOf{)[A r1lf559 Ir TflJlNS[STOR
hfe 30nin 90typ 200TIlx.
ft 300Jrtiz
gain 8db min 9.5tYP at 87Dmhz

13cb typ at 512rtlz
ootout IJQI-.er .9.>Gtts at 12 .5vd:
at 87C1Jtlz.

$2. 05 ar 10/$15.00

' ·" 11 pariS may be ne'" O'
su.plus. and pa.ts may be
subst,tuted ",0111 cOfTIpa<sDle parts
" "' I! are out or Slock 01an 'tem."

For information call: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
ErMAC TUBE SOCKETS A.'lD CHIMS EYS

I

SKIiO
5K30011
51(400
51(406
5K416
SKSOO
51(600
51(602
5K606
5K607
SK610
5K620
5K626
5K6)0
SK63bB
5K640
SK64b
5K700
SKlIlA
51(740
5K110
SK800A
51(806
SK810
51(900
5K906
51(1420
5KI490

Socke t
Socket For 4CX5000A ,R.J , 4CXIO ,OOOO , 4CXI5 ,OOOA ,J
Socket For 4-12SA , 2SOA .400A,40OC.4PRI1SA .400A,4-S00A.5-500A
Chimney For 4- 1 S0A. 4QOA. 40OC .4PR4 0OA
Ch imney For ) -40QZ
Socket fo r 4-IOOOA/4PR1000A!B
Socket For 4CX1SDB .BC .FC .R ,4CX)SOA,F,FJ
Socket For 4CX2S0B.BC .FC ,R ,4CXJ50A.F .FJ
Chianey For 4CX250B.8C.PG ,R.4Cx350A ,F,FJ
Socket For 4CX600J , J A
Socke t For 4(X600J.JA
Socke t Fo r 4CX6OOJ , J A
Chimney For 4(X600J ,JA
Socket For 4CK60OJ.JA
Chimney For 4CX600J ,JA
Socket For 4CX600J ,JA
Chhm..y For 4CX60OJ,JA
Socket fo r 4CX300A ,Y.4CXI2SC ,f
Socke t for 4CX300A,Y .4CXI2SC.f
Socke t For 4CX300A .Y ,4CXI2SC.f
Socket For 4CX3OOA .Y ,4CXI25C .F
Socke t For 4CXlOOOA ,4CXISOOB
Chianey for 4CXlooOA,4CXI500B
Socket for 4CXIOOOA .4CXISOOB
Socket For 4XSOOA
Chimney For 4X500A
Socket for 5CX3000A
Soc ket For 4CV8oo0A

$POR
$520.00

260 . 00
74 .00
36.00

390.00
51.00
73.00
11.00
60.00
60.00
M.OO
10.00
66.00
34.00
36.00
71.00

22S.00
225.00
86.00
86.00

22S.00
40.00

22S .00
300.00

57.00
650.00
S85.OO

JOHNSON ruBE SOCKETS AND CHlJoe.;EYS

124-IIi/SKb06
122-027~001

124-0113-00
124-116/sK630A
124-115-2/SK620A

Chimney For 4CX2S0B .IlC.FG.R, 4CX3S0A .F .FJ
Socke t For 3-S002 , 4-12SA . 250A, 400A, 4-500A, 5-S00A
Capacitor Ring
Socket For 4CX250B .BC,fG .R , 14CX3SOA.F.FJ
Soc ke t For 4CX250B, BC, FG. R, 14CX3S0A,r ,FJ
813 Tube Soc ke t

$ 10 .00
(pair)15.00

15.00
5S.00
55.00
20.00

TUBE CAPS (Plate)

CHIP CAPACITORS-- -
.apf
l pf
1. Ipf
1.4 pf
1. 5pf
I. 8p f
2.2pf
2.7pf
3.3pf
3.6pf
3.9pf
4. 7pf
5.6pf
6.8pf
8.2pf

PRICES: I to 10 •
lltoSO
51 t o 100 -

l Op f
12pf
15pf
18pf
20 pf
22pf
24pf
27p f
33pf
39pf
47pf
51pf
56pf
,"pf
82pf

.9ge

. gOe

.BOe

101 t o 1000
1001 & UP

100pf *
110pf
120pf
lJOpf
150pf
160pf
I BOpf
200pf
220pf*
240p f
270p f
300pf
330pf
360pf
390p f

.60( *

.35c

HR 1 , 4
430pf HR2 .) , b & 7
470pf HR S. 8
510pf HR9
560p f HRIO
610p f
680p f
820p f
IOOOpf/.OOluf *
1800pf/ . 00 18uf
2700pf/ . 0027uf
10 ,OOOpf / .O luf
12.000pf1.012uf
15 .000pf/.015uf
18 . OOOpf I .0 18uf

IS A SPECIAL PRICE: 10 fo r $7 .50
100 f or $6 5. 00
1000 f or $350. 00

$11 .00
13. 00
14 . 00
17. 00
20.00

-_._--_.__._------- ----------._-_._------- ------.-.._ _-_.. _- _ _----- ---.-----------
WATKI NS JOH NSON WJ -V907: Voltage Cont rolled Mi crowave Osci l lator $110 . 00

Frequency range 3.6 t o 4.2GHz . Powe r ouput . Hin. lOdBm typica l . adBm Guar an t eed .
Spurious output s upp ression Hanoonic (nf o) . e t n. 20dB t ypi cal, In- Band Non·Hanooni c , e tn .
60dB typica l. Resi dual r M. p I<. to pk , Ma ll. . 5KHz . pushing facto r . Max . 8K1i zIV , Pulling figure
(1.5:1 VSWR) , Ma ll. . 6CHiz . Tuning vo l t age range +1 t o -t svctts , Tuning cu r r en t . Ha ll. . - O. l mA .
modula tion sensi ti vi ty r ange . Ma x . 120 t o 3CHiz/V. Input capacitance . Ma ll. . l 00pf , Osc il l a t or
Bias +1 5 +-0 . 05 vol ts ~ 55mA . Max.

Toll Free Number
800-528-0180
(For orders only)
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TYPE

2C39/7289
2E26
2K28
3-500Z
3- 1000l/8164
3B28/866A
3C X400U7/8961
3C X1000A7/8283
3C X3000Fl/8239
3CW30000Hl
3X25OOA3
3X3000Fl
4-65A/ U1 65
4-125A/4D21
4-250A/5D22
4-400A/8438
4-400B/7527
4-400C/ 677 5
4-1000A/8166
4CX250B/7203
4CX250FG/ 8621
4CX250K/ 8245
4CX250R/ 7580W
4CnOOA/ 8167
4CX 350A/ 8321
4CX 350F/ 8322
4CX350FJ /8904
4CX600J / 8809
4CXI OOOA/ 8168
4CXI OOOA/8168
4CX1500B/ 8660
4CX 5000A/ 81 70
4CXI 00000/ 8171
4CX1 5000A/8281
4CW800F
4032
4E27A/ 5-125B
4PR60A
4PR60B
4PR65A/8187
4PR1000A/8189
4X150A170J4
4X150D17609
4X250B
4X250F
4X500A
5CX1500A
KTSS
416B
416C
572B/Tl 60L
592/J-200A3
807
8llA
812A
813

PRI CE-_.-
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
llS. OO
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

TUBES
TYPE--

118214600A
4600A
4624
4657
4662
4665
4687
5675
572 1
5768
581 9
583'6
5837
5861
5867A
5868/AX9902
5876/A
5881 /6L6
5893
5894/A
58948/ 8737
5946
6083/AZ9909
6146/6 146A
61468/ 8298
6146W/7212
6156
6159
61598
6161
6280
6291
6293
6326
6360/A
63 99
6550A
6883B/8032A/8552
6897
6907
6922/60J8
6939
7094
7117
7203
721 1
7213
721 4
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PRICE
$500. 00
500. 00
310. 00
84.00

100. 00
500. 00
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
5.00

22.00
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

TYPE

ML7815AL
7843
7854
Ml 78S5KAL
7984
8072
8 106
BI l 7A
BI2 l
8122
8134
8156
8233
8236
8295/P1172
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Me t a l
6L6GC
6CA1/EL34
6Cl6
GDJ8
6D05
6GF5
6GJ5A
6GKG
GHBS
6HF5
6JG6A
6JH6
6JN6
GJS6C .
GK NG
GK06
6lF6
6106 G.E.
GlQ6/6MJ6 Sy l vania
6M£6
12AT7
llAX]
tZBY]
12JB6A

PRICE

S 60. 00
107.00
130.00
125 .00

14 _95
84 .00

5.00
225 .00
110.00
llO. DO
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

16B. 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. 00
6. 00
7.25
5.05
8 .25
7.00
7.00
9.00
8 .90
3.50
3.00
5.00
6.50

NOTE * ". USED TUBE NOTE P.O.R." PRICE ON REQUE ST

"ALL PARTS MAY BE NEW . USE D. OR SURPLUS. PARTS MAY BE SUBSTIT UTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOC K OF AN ITEM.

NOT ICE: ALL PRICES ARE SUBJ ECT TO CHANGE WITHOUT NOTICE.

For information call: (602) 242·3031

I
Toll Free Number
800-528-0180
(For orders only)

" All p,'15 m ay be ne w O.
1",.plu5 . and p ..15 may De
SUtlShluled WIth f;Cl<T1()a11ble parts
I I we Ire QUI 0 1 s lock 0 1 I n 11".,. "

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLLINS Mechanl~ Filter #526-9724-010 MODEL F455Z32F

19.99

19 .99

19.99

19.99

455KHZ at 3 .21Qiz wide. May be o ther rrcdefa bJt equi val ent . May be used or new. $15 .99

ATLAS Crys tal Fjjters
5.595-2.7/8/LSB. S.595- 2.7/lSB
8 pole 2 .7!<Hz wide Upper s ideband . 1llpederce 8000hns 15pf In/8000trns Opt out .

5. 595-2. 7/8/U. S.595-2 .7jUSB
8 core 2 .7f<hz wide Upper sideband . 1llpeden::e aoOol'Il'ls 15pf In/8000tms Opt ccr •
5.595-.500/4, 5.595- .500/4(01
4 pole 500 cycles ....ide CWo I!Tpedan::e aoOotms 15pf In/8000tIns Opf out .

9 . OUSB!O<
6 role 2 . 7K1l2 wi de at 6dB. ImpErlance 6800hns 7pi In/3000lms Bpf out . CW-lS99Hz

KOKUSA I ELECTRIC CO , Mechanl~ #MF-455-ZL/ZU-21H
455KHz at Center Frequency o f 453. 5KC. Carrier Frequency of 455KHz
1.JR:ler sideband . (ZU)
rocer etceccrc, (ZL)

2 .36KC Barrlwidth .
19.99
19 .99

•••••••••••••••••• •••••••••••••• •• ••••••••••••••••••••••••••••••••••••••••••••
CRYS TAL FILTERS
NIKKO FX-0780OC 7 .8NHz SID . oo
TEW FFC-I03-2 l O.6935MHz 10 .00
SDK SQI- 1l3A 1l, 2735MHz 10. 00
TN1!\. 'IY-3lil250 CF 3179 .3KHz 19 .99
rrcvcn 001019880 10 . 7mz 2pole 15KHz l::wrlwidth 5 .00
!'1JIUR)I.J\ 4884 863801 11 .7/>Hz 2pole 15KHz barrlwidth 5 .00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5 .00
PrI 5426C 2 1.4~lz 2p::lle 15KHz bandwidth 5.00
PrI 1479 10.7nlz 8pole bandwidth 7 .5KHz at sea, 5KHz at 6dB 20 .00
corrsca Al0300 45Miz 2pole 15KHz bardwid+:h 6 .00
FPC ERXF"-15700 20 .6alz 36KHz wide 10 .00
FILTroI 2131 cr 7. 825Mllz 10.00

••• ••• • ••• •• ••• ••• • ••• ••• •• •••••••• ••• ••••• •• •••• •••• ••• •••• •• •••• ••• • •• ••••• •
CERAI'lIC FILTERS

NIPPal

'lQKIN

W\TSUSHIAA

12 .6KC Bandpass Filter )dB bandwidth 1 .6KHz from 11 .8-13 .4KHz
455KH2+-2KHz bamwidth 4-7\ at )dB

455KHz+-lKHz bardwidth 6dB min 12KHz , 6MB max 36KHz
455KHz
455KHz
455KHz +-S .SKHz at )dB • +-8KHz at 6dB • +-16KHz at 50dB
455KHz +-7I<l-lz a t 3dB , +-10KHz at frlB , +-20KHz at SOdB
455KHz +-5. 5KHz at 3dB • +-8KHz at 6dB • +-16KHz at 60dB
455KHz +-2KHz bardwidth e-rsrare at 6dB , +-30KHz at 4MB
455KHz +-2fOiz bardwidth +-1 2. 5I<Hz at 6dB , +-24KHz at 40dB
455KHz +-lKHz bmdwidth +-4. 5YJlz at 6dB , +-l OKHz at 4MB
455KHz +-lKHz bardwidth +-3KJ[z at 6dB • +-9KHz at 40dB
455KHz +-lJ<Hz barrlwidth +-2KHz at 6dB • +-6KHz at 40dB
455KHz +-10KHz at 6dB • +-20KHz at 4MB
455KHz +-3t:Hz at 6d9 • +-9KHz at 40dB
455KHz
455KHz +-2}(Hz , 3dB bandwidth 4. 5KHz +-lKHz
10. 7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB
10.7M1lz 230KHz +-50KHz at )dB • 570KHz at 20dB
10.7mz
455KHz +-lKHz
455KHz +-lKHz
455KHz
455KHz
4S5nIz +-2t:Hz
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 Information call: (602) 242-3037

8KV STJI.RTING VOLTAGE OC
$59 .99

Toll Free Number
800-528-0180
(For orders only)

~PECTRA PHYS ICS IIih Nadel 088 HeNe LASER TUBES
PO.-JER 00'I'PIll" 1.6M1. BF»l OIA • •7 5M1 BEllM DID.
68K CIiM l W1\'IT BALUlST 1000\l0C +-100\10::: At 3 .7W1,

ROTRON MUFF IN FANS Model MARK4/MU2A1
115 »tc 14iV\'ITS 50/6(Q>S IMPEnN:E Prom::lU>-f
lO5CfM at 60CPs TH ESE ARE NEW

~~ electr0'Uc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2.7HR

8SCFM at 5(Q>S S 7.99

·· ... 11 PI"S may De ne. Dr
surpluS. Ind PI'ts mly D.
subsl'luled .,11\ CQmpaolt>le P""'lS
it.e I'. Dul 0 1 Slack ot In neei.'
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HEWLETT PACKARD SIGNAL GENERATORS

6166

• 6'>0.00 6188

' : 100.00 ,,~

61001.•"".00
6108• V5.00

"".
,: ~SO . OO ,,'"
SH oo. OO

• 7SO.oo

• "".00 35(1.00
~ >O . OO

""'.00

1! 0;00 .00

~ lioo.oo

12200.00

1 ''>0.00

11100. 00

Sooe o~ atlOve oot tcter -oot l .

'.r to 1.b6Hl fOf\9t . olln (OllD'O le<:l nutnut oncl se tec uce of
gy w·'"0' SOJa'e "'lYe 11):).0101 1011 . i

Sole Oi oDove DUI tcrer tlnJl'l .

r 10 UGHZ ron \1t. _lln talJtlra ttll ou tPu I ~ st' le<:tl on of
Pu st'·F ~. Of soua'e _ lIOCIula ll(J'l.

ElHTll(ftf _I(S l l'll- lO RfI / UlI R:1uryU
l (>oo r ,~. _ lv,t ' CO\It rl "'l 2(l1<l 10 SOI<~z fr~.
. Of\9t.[.t tl\ClQll lt 10 0;00 K~ l In ~ l detu>d ~.
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HOi ~< ·lOSI1• •_F· OSI1 I . ~f · IOSIJ1. ~F -I05J T2 , IlF · lOS/13.
Cove's 1_'101 10 I Z.

Iol.l tlltl l Pl'lf: ~T W .Y A 30 DAT GUAIWITH.
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bu ill-In crvuol collt>rO lor.(o;rl tw u....:l .. nn tfP 87Q.M
Si"ICnrOl"I ~r. a,m>Ul contlnuoush OOlunaDle fr,. .lu' to
.sv HIla '>0 ~.

.5£l-l23CJ'1>+z .11. 1".-0.5'; Into 5(1 _.collo.aled aulPoJt.

".'!0U't<1 oli n -', recrcres III(1UOI"" coltomted D<.tPlJl
<nl 0 I ~lotl(J'l CIlQ'OClffISllCS.

Dlrecl re0:31119 ~ 1I1 rtei c(J'Iuo l f r.. I. Ii to ~ . 1G~', Tf'o>
~,~.61bA ff'Olu res " l.~ (OLlt1rOle'a OI.tgyt oc(uroc. 'r".
·3127Q~ 10 -,*.!~ OOJ100Jt l~ 1I1rec ll ~ COLID'OIe'a 1~ 111"0
YOLn~ '* . 1111 C(J'ItllI<.OU~ OUIlton"". 'l"'lt ootrotl(J'l
' r tQutne: v OlOQ occuroq IS ' -I' ~ s totllill. h Ct'tIlS 0.005:
I ( t_ l~ "1<!I'l1 leraral ur t . CoIIO.otM Ol1l'flll:llor IS
oll nln '- I.~ over tII llft OOJIO~ 1 lltro:l. 50 or-. lllllle<b1Ct LIllI
OOS lnl tmol DuJW IIOdu ouon ~ l l n fell rOIl' 'IllrlOllLt ' r (lll '<0
~: to ....HI.\/llfl«llt Dulshlllinli to l Ousa l<;n<;! 'tlInOlll .. ecf se
~'"ln to ~l.['t.. rnol IIOCjuLa llf>O lnou ts mcrecs ver-
SIll! It .. 1 375.00

"".

"""lS510

"'"

.""

lID l)ill\lUiJllES r-s-, FLDIilt' >UlU£I.

trese rlUJSetS er e ~ I ttl ..lJ lO to I......, oJ) to 0 ICl'I nmos JlJ:'ll1'I otter .;<:JJ 1lJ" I"' t .

serect t[)f ~l!l)I H·s. ~IICOOters. "-.lO l le amos • or .JuSt t re teiecoe.

nese Are Foctor. _ In -*'J I/'\l sees. unnec S,w h' Ol h 5<;9 .95

569.95

I

OflDU ...o ,.."IIue TlO""
DEFICT"'I TU........" c'. '''' . roo ......" ,..' ...- ..,'~.. ..... <601 Go,. . 10 '., ..
_ c c _ "'C._,... COO...,,' ' ,roo ,..,.ng • ' Go"

.. e " ..~. ...., .. _ . .... _ .. co ., .... _ ' . " ,...

Df.uvlll. · 0.... " ', . ,,,_ ~ .," __a '"'' '0<"" '" c..,_·• ..- '" -' -" '0"
_ ._.... ,... c"._•• _ ,,'.... Ou< _ ' oo'o..ng _1"<>0 >,." 0 • • • II••• couPS _ ng "
..,..... _ 00"' 0' ,... _,_ On "01 ..,"'_ ." D>'" Foe ""_... _,,,
, 0ll EIO.. 0 110 1111'." _'lin co_ . _,,, _.'" ...," c ' c_. CO __..""" "", ." U '
F""". w. ... .."... ..., COO •• _ ••••,Ob'. '0 'gnC""",,," ,.11... '" C_" ... _ . n .., ••,_
".,,~ 0' ..,_n, ..,_ ' ''''_ .nl",,,,. ,,,,, •• • ••" '....."
HOUll Se _, , &01_, ..0 . .. , .50'>0 '"

INSU.....NCI ' 0' "'C _ l'5o '" .0<" _ ." ," 00 00 _ 1'0000 Un" .... 9.",... "',
OIlOEII . 011 ..1 ' 10 _,,, I",,,,••'. ,"" ..- ," . ", _ ....'!(I, '0'" Co".."....,• • """,... , ""... . ....."..' ..
POI"OE, " .n," "'" '_'00'''>0 ''''' "....,.n~ ,n'... US, C".....M ... .,CO•• 1.2 S'J . "0' .... ,""", •••• " 15 00
On !(I , ••g" "'0."'""".' 20 ... .n'oo.ng .n. """""ng
0111'.10 0 110 1111 , 0 "'•• m."" ace"""O.n,",,',' c'o<'
' !'.ICU: O"CO. ... "'1"" '0 , ".n~ ...,""","""eo
IIUT()(; ~ CH. II0 1:" 0"" ••• ••,••n" " "'HZ ,'0<,'...<0 . ... , . '."0"" ."•• Co".m.' .. ,,, .. "...
,••"""',.,. '''' ''' • •,.. ' 11 .. <""go<l' " '. " OC '''g '" ,.. ,," ," . '.m","". ' ,n"'00" on', ." '.' 0'0'
In.'' "••• '00''''''
SALU Tn , A",..,. "'0" o<l4 5'" ' .'.' '• ••n'.... "gn" A,,' o"& ....'. " . <0'. '. '"".0' " on ' II ' ...,
.... l "0<''''''''' . "_ .. "0<"" " 00•...,•.,...",00 .' .."....,...1••"••_ I. ""...,. ,n . ",on• ••• ••0

iO<' '0 '.. ,.....,.. ,..
SHORTAllI Oil O,.....DI . • n<la '''' ' '" ._.~ ~.'"_. m." .. "'""" ,",", 00,. . " .. '0<"0' '"
. .." .. ,,, .,,.,. _ .. ""':l Ull. "'" .nyo., . n.mOt• •"" , ' """', Co. , • ,~ 00 ..' "''', Y•
..,,",n ,~•• ,' .... _.00) ..", Ot ......._ ........ , n,,,. ""'"' w,« c _ , ."",,"'.,.

O\I~ 100"U"'E~ OS IrlliC'" FO'l O~DE"" ONL'
"0 ' NFO~"'''tO/< w'Ll ee G'. ' " .-100.-.0'""

.t~..~ OO..£STlC "'_" . co 0 ", C...... , 0;.0••
fO"fOG" 00.. ..". U S . ,,"". _ _ . "'_ .. <0,_,,' 0<""'_ _ '

C OO.. Acc ' '._.. ...... o., ,~... <0" _ ' ..... .. " en_,_. ",.... ", c . ...... ·•
c_ . w _,.'"" _ c.""'" _ _ 00' , C_ "'" coo.
CO"~""'''O O!'.O"'S .... _ -'"' , _ , '>0 ..-. "",.. HO ' .'''' • ,._ ' ''' _
""00 ,,_ n, ....'C, _ ...., _ ""'''>0 ''_ ·OO.. , ..... •..G - , -
11 __"_''C'" _'" _ 10 ..- ..""'~ "_'. m ' ...- ........ _w....... """"_ "'C.._ _ • , ~" ' ..ooc. et,••~ on ..." ~.

CRI DIT c,o.II01 .. .oc:a" ....." __ ~...
QAT.. ...UTS _ ... ~.'• ••' ••_ n t oo< _ " -CO. w, 00 _ '....... _ .... ' ... .._

~~ e leCl rOruCil

For informat ion call: (602) 242-3037

:111 W. CAM(""'CII Mall
1'Io+Of:~'1. ARIZOftA _11

" All p. rl tl m a y De ne .. o'
. ur pI US. a no p.,ts may De
sut>tlI,luteo .. ,In compa,ableparts
II we a'e OUI 0 1 SIOC k 01 an ,Iem.-
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WAYNE GREEN BOOKS

FOR TOLL-FREE ORDERING CALL 1,8()(),258-5473
WAYNE GREEN BOOKS·PETERBOROUGH NH 03458

KILOBAUD KLASSROOM
by George Young and Peter Stark
Makes lell rnin~ electronics fun alld ea.")', A m published as • tent'S in Kilobaud MlrTocontp"H ng. the
hook comblrltl§ the leaming of ~"",ntlal tlwury with practical , hllnds-un experierK.'e. The cou...... begil1:5
with b...d c electronic projects a nd culminates in the col1:5t ructJon of )'{lur own prolP"am mllble
mlcroromputer . The di rect instructiuruo.l methods of lIut},O" Young 6: Sta rk make KILOBAUD
KLASSROOM • !.impl" way for you to llCquire a solid backl(roUnd In digital elect ronics.

BK7386 (419 pages)•. .... .• ...••••••••••••••••••... . . ..• . . .•• ••••••• ... '14 .95 ,• • •••
TIlE SELECfm C lS TERFACE by Ceorge Young

Y.., nt....J the 'l"ality print lhat a d.oi,." .. ,...... print...- 1'"I\ io.", ",,' I.... thnu~1 of h"~inJ: .~ ... mal<o.",
~"OIlf ... ;oIl.ot .... ilt n.., SEI.t:l."lUCn , l ~lERF.\CE . a 'ol'l>-Il} -Sl.V £\.lido.- III inl..,.l.dnl/: lin IH\1
Sekctri<.' I 0 Writ.... to your mi('r"._~""putrt. ....ill I/:i'" y-'''' thai " " . Iil y "t a fradi"" tlf tho, I>ri<.~.

C.... 'r~ 1 ,~nR:. ~a"lho, of KiI"I>tJ1M1 .\ficrorvmpo, ' ing maIo:Wrll/ \ 1"'1".11,.. - " il"b"'OId "la......"Iffi
~. ofl"<11 a I..... ..c""t altNnali, ... In t"'yin\( a dais) ",1'JO.rI "nnll.,. ,,.,.. SI::LH.:TRlC I~-rnW."CE
indudt.-..: , 1<,"""'. ' 1<1' instructium. lip" on ptum...';n\( a lJ·...... s.~ ttk. inf"r mal ion lin va rio", S.~.dric
"'odd" illdOidinll: lho- 274{l. 2!1SO. alld Dura 104I. driwT " of I" f"r ZhlJ, 8OMl, and fi,'jll2 ('f'ip', IiI"
on lnt..rfadnl/: hWn;'lue!>. W ilh n ... SEI.ECTmr: I~TEHt·."'CE and ,,~m' bal'kll:r<.." "l in ,4..1rullks.
you c..n h..... · .. h il'h"luality, l"w.{'("I , 1.'l!t'T-' I" ality pri "h'r . l'd ..1- ""j indudt.... .
81'73/111 (1 25 P",1(,,,, j .. ... . . . . . . . . . .. .. .. . ....... . . . • . . . . . . . . . . .... . . . . . . . . . . . . .. Sl 2.!17

--

~'._--

--_.

•.'

" emile )"OU' <>rdoor on a ..,..••tr '*"'" 01 r-prr . nd UIO Wa ynr C.-. Boob. An : SaIft. Prtr, botouKh, "It 03458. Ilr ...rr to indudo: .......... or drtailrd
n'l'dil card infor....t;..., . (Vis<Io, Me or AMEX orpl ) No C .O.D. urdrn ......pt<d. Allordo-.. add 11.50 for I.... lim book , pwI.w:.nd hoondlinll; II.OOrMOl>
ooddit>onal book : 110 .00 prr book fonoign alT U.~ allow 4-6...-b afto1' publication for drIi~ry . q..-tion&~nKyour ......,1 P1r_ " 'ritr 10
Cw.tomer Sr..-lcr at lhe . bo>e add.--.
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O AE

Exp. Date'-- _

o~tO 0 ~IC 0 VISA
o Bill me $19.g'l for 12 L\'5lJe5.

Card l _

Clty, State<- Zipp- _

Signature, _

N~ _

Addre. _

RUN. PO Box 954 • Farmingdale, NY 11737

r
I
I Send me a subscription to RUN for
I only $19.97 per year. I understand
I that with payment enclosed or credit
J card order, I will receive a FREE is
I sue for a total of 13 Issues for $ 19.97.
I
I
I
I
I
I
I
I
I
I
I
I
I,

RUN has arrived for your Commodore 64
and VIC·20 computers.
RUN, the exciting new monthly that take; you beyond
your instruction manual . RUN, packed with current lnfor
mation, entertaining programs, sage advi ce, and pure fun.
RUN take; you from

• beginning BASIC to advanced graphics.
• candid product reviews to exciting new programs to

type in and use.
• games to applications to informative tutorials.

Information. Entertainment . Advice. Fun .. .RUN has it
all and for only $19.97 per year . Subscribe today and get
a 13th issue FREE with pre-payment by check or credit
card.

Catch a rising star. . . RUN.
Start your subscription sooner by calling toll-free
1-800-258-5473



..

I HAM HELP

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

Card I' Expires _

I am trying to ..... MoIoroia HT ball....
for other protects. but I can only c)rIW20
mA balora tripout. Is lhll p<oper?

Q. C. La Grange W5AKQ
3111 E. Circle Dr.

Sayt-. n 77521

I want to conlflf\. my 9-V broadcast·
band 11<110 10 reo&Ive !:tel_ 5_f .nd 18
MIil- Don Inyona I\ilve any suggestions'!

Klfln Neal
RI. 80_ 221"

Flippin "R 72634

For . C8~~t, I~tlle

sellemat l(: for I~in 2710x..

Kannath Alton
$SO La Seda Rd.. Sp. "A

La Puantl CA $1744

I need tile seroIce manual and scn.mal·
I(: lor the 8el.real~ learv'*". I will make
I copy of tile original a nd retum.

C. FIIIIIf KIFWF/f
PO 80_ 112

....nelII....w_ FL 327M

I need the leNlce manual or lehemlt·
lei lor a Sonar 40 Ira nsceiY8f. I will pay
copyi ng a nd poellge COlt..

Atnro AIb«Io P. .....nda
It JoMfulm Elol$II . 71111

133llO rruss. Iklrll

SFC Skip !line., KAfR0Yt13
1$7 S!;nll ComlH'ny

APO NY 08221

11m looking lor thl attrYlel and In"ruc
tlon manUIII for the CDE HAM IIIJCD 44
rotor. manufactured by ComelI.Qublllef. I
will pay copying Ind poetage COlli.

K-.1 " qrll'W a..tta PS7KM
C.lu ",-t.1 385
58000 Natl~ RN

"'"'

I have I hand-fttld made by Westing.
I'tOuM Ai, arake CO, ....,.,.. RPH-l50. I
WOUld like IIf'iiee inlormat iOn and
a..ls tance In COfWefl lng It to 2 mel....

Mi kl Milo KMRIJ

""'H
Al.... Par1l Mt ""01

I am trying to Inl..-l ace my VIC20 wit h
my h. m rig a nd would like Iny to«wlreor
hafdware Inlormatlo n.

J..... E. erIOf1onlKD!iYD
PO 80, M3

LO'ringlon NM"260

C.n Inyone help me lind tile aeMce
~I or an~ otllel' informalion on the
Gl lixy 111 transceiver? It WI ' reaoe Dy
World Rad io Labl lome yelrl back . I aiec
need a base or mobile power Iupply for
the Ga laoy Ill.

~ ~~~~~~~~~~~~~~~~~~~~VVVV~V~v~~~VVVVV~~VVV~
~ SIGNA l. GENERATORS V:t: RI-:CONDITJONEJ> AND LAB CAl.IBRATEJ> ~
~ ANIURM-lS MtLlTA RY SIG G EN, RANGE 10 KH Z THRU 50 .\ \II Z ..
V A.WCW, MODULATIO N .l(ll)"IOOO HZ CALIBRATED O UTPUT ..
V PRECISIOS 50 0H.\1 STOP ArITN UATOR il1l5 OO v
V ANiURM-Z6 MILITARY SlG GEN RASGE. MHZ THRl'.&05 .\ IHZ -:.
-:- .l(ll)" IOOO HZ MODULATION CALI BRATED OUTPUT, S.\ l ALL COMPACT V
V SIZE ilKS 00 .:.
V 1'5-51 1)'U MILITARY SIG GEN, RANGE 10 MIl Z TltR U 42(1 MII Z. -:.
V OUTPUT VOLTAGE .5V TO IV, MODULATION 40011 000 uz AMICW OR .~

V PULSE. SAM E AS HP-liOlID S345 OO ':'
V IlP f>l4 SIG G EN RANGE 900 MIlZ THRU Zl ooM IlZ A.W PULSE .:•
•:. MODULATION CALIBRATED OUTPUT, IDEAL FOR AMATEl'R 12 GIlZ -:.
V MICROWA\'E OR AIRCRA FT RA DIO R[PAIR S345 00 .:.
V SG-SS7IURM-S2 MILITARY SIG G EN llANGE 3_ 8 GHZ THil l' 7,8 V
V GHZ, AM/PULSE CALIBRATED AlTEN UATOR MILITARY EQU IVALE~"T .:•
.,. TO HP-6ISA IDEAL FOR SATELLITE O R MICROWAVE REPAI R S345,OO .:.
(0 1'5·41111U RM-.9 RANGE 400 MHZ THIIU 1000 MHZ. A.\tICW OR -:•
•:. PULSE MO DULATIO N, CALIBRATED ATIENUATOR SZ2S,OO .:•
•:. TS-"I9IUR.\ Ui·1 RA!'OGE 900 THRU 2100 MHZ, CW OR PU LSE .:.
~ MODULATlON CALIBRATED AlTE NUATOII $225 00 .:.
-:. SG-lliU AIRCRAFT VORilLS MILITARY SIG G EN RA:'>GE 108 -:.
-:. TIlRO 13S9 MHZAND329,9TOm MHZ.OUTPUTSIGNALSISCLUDE V
-:- VOR LOC AND G U DESWPE ANTI IOOO C PS_ SAME AS COLLINS . 19T-2, V
.:. OPERATES FROM 28 VDC AT 3~ AMPS BENCH POwER SUPPLY OR szes 00 '~'"
.:. AIRCRAFT BAlTE RY IDEA L FOR AIRCRAFT RADlO REPAIR ~ ,
V SG-66IARM-S AI'RCRAF"t OMNI SIG GEN, RANGE 108 .\lH Z THRU .;.
V 132 MHZ, CALI BRATION OUTPUT AN D .\ IODliLATION IDEAL f OR .:.
V ALIGNMENT o r AIRCRAFT VOR RECE IYE~, .\1 IUTARY VERSION o r V
V ARC H_l .... S~5 OO ':'
.:. IERROLD 900A SWEEP GENERATOR, RANGE O,S TIlRO 1200 MHZ .:.
.:- o s T6.wo MHZ SWEE P WIDTH OUTPUT FL\T SOBTO 800 MH2, 1.5 .:.
e- DB TO 1200 MHZ, BUILT-IS Rr DETECTOR 1325 00 t
~ M1I2,~~~~-.j~lT~~~BIA;.~~~ ~WZ~~~~GKEH~~1~fA~~.~U 470 ::;

:? g~;;¥'J.l.o~~.~..t:~D~x'ti~,~WF~:~JR~: ItZ , CALlIlRATED $550 oo :i=
~:~~~~~lg~ N,.,~~~~~~~~:'~A~~ix~i~Bftr\1D :~
V CRYSTAL CAU BRATOR seso 00 f
-:. MOTOROL\ T·I O:U rM SIG GEN RAS"GE Zs.~ MIll. 1](1. 175 f..
~. MHZ <1(1)..70 MHZ AND 890-960 MHZ, VA RIABLE OUTPUT FROM 01 -:-
':' MY To 100,000 MV. CALIBRATF.D ATIF.NUATOR SJRS oo 'fv vzWE SHIP BEST WA Y, SHIPPI" G CHARGES COLLECT. JO-DAY ~IONEY BACK ~
~ GUARA.Vr EE SEND CHECK VISA OR M'C PHOS"E BIll SUP 7<U-S24·7S 19 . ~

I Slep Electronics {ompan" !
V V
V . P.O. BOX 100. HWY. 441 ....
::: O"ITO. NORTH CAROLINA 28763~:
.Eo ,; 361 v
~vvv~vvvvv~:-~~v+vv~~~'*V~V~V~V~~;'~~v(o~ v

33. ...

$ 12.97128,....

Add_
City _

State and Zip _

All Of'don ottiJIpd L.'PS ri e<>mpIooc ...._ -'Jr- • JM'L

o Yes, I want Selectric lnterfilcc (BK7J88). Enclosed is $1 2.97 per
copy plus $l..SO for shippil"lll and handling.

o MASTER 0 VISA 0 AMEX

Signaru re _

N.= _

,;
I

Daisy wheel quality
without daisy wheel

expense.
You need the quali ty print that a daisy wheel

printer provides but the thought of buying one makes your
wallet wilt. The SeIean:cnt Interfaa, a step-by-step guide to
interfacing an IBMSelectric l/O Writer to your microcom
puter, will give you that quality at a fract ion of the price.
George Young, co-author of Microrompltting magazine's
popular "Kilobaud Klassroom" series, offers a low-cost al
ternative to buying a daisy wheel printer.
The Se/emicTM lnterfaa includes:

e !>tcp-by-step instructions
e tips on purchasing a used Selectricrv
e informatio n o n various Selectricrv models, in-

cluding the 2740. 2980, and Dura 1041
e driver software for ZOO, 0080, and 6502 ch ips
e tips on interfacing techniques

With 11Ie Selectric Inrerf£JJ::e and some background in elec
tronics, you can have a h igh-quelitv, low-cost, letter-quali
ty printer. Petals not Included.

C redit card orders call TOLL·FREE )ax,)..258-5473. Or
mail your order w-irh payment plus $1.50 shipping and
handling to: Wayne Green Inc. Attn: Retail Bonk Sales,
Peterborough, NH 03458,
Dealer inquiries invited.
lSBN Q..88OO6.()51-4
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$59.95
$ 44,95

""""""1I-2S
S' .25

$_SO • • .
$1.00 ....

. ,

"'\\I

18' 2
18' !>
~

79'2
1915

• _.Sal TVs....... '"".'_
...... _ l ..A ,k" . ""'.. _

r....' ,-.._..,., """"".' '''
""8 -.._ ... .."""_ ."',,0<1.""''''0<1 ..
' 10' . l .. ' ___3"'_ '" _.........,..--"'...,---

2575 Ba ird Rd.
Penf ield. NY 14526
716-586-3950

W" e d testeo PS·l B
K,' P5 · 1B

600 MHz

PR ESCA LER

E .lend te e ranqe Of you'
coun ter 10600 MHz w ores
..,I" an counte rs Less '''an
150 my sens' t, y't y speclfy 
10 0' -100

,,"'N 1 0 ·92 Holl Slnk.
._"'..00,8<..... S"' . 'OO
' o·no ..., s",.. J"''' 110

_, SupJIO, .hl

Com p'. ,e '''p'e '''Qula'"d po..."
,uppl~ p'0-.d • • •• "a~l. 6 '0 '6 , 001 . at
200ma.nd'5 .'1"'mp £>c pU.n" o.d
' eoulOloon gODd Io "ng . nd , ,,,.'t"l. l .... ".n"o".' ,eq-.,,,... 6 3 V
., A _ 2' VCl

Comp",. " 1 PS· J,L T 56 H

CDI _ _
R....,.nc•••' '''. ...,., "9'" ~ on",. ".
_3'""9 I ... . ' .

Call your Pt>one O«ler in Tod. y. TERMS:
Sdl,sfacl,on guaranteed Or money ' efUnded
C.O D a<ld $2.50. M inomum orrler 56.00
Ord&ts unde< $ 10.00~ $1 .50 Add 6% tor
paSllt\I". ,nSUfance., Ilandll1>g o.e<seas add
15',. NY. 'es>dents add 1 ',;, la .

$29 .95
53995

73 Magazine • November, 1983

SATELLITE TV KIT

I!..--ElI:II

18...G S. 2S
19MG Sl .2S
723 S SO
XJ9K sus
180S 11-00

o c to tsotetces - 4 N2 8 lype
Optc aeuectees - Pho to d 'Ode • LED

AudiO
P..ac.Ie.
"' a~e " 'II" ' ewlut,on a ud ,O
meas",ments 9'eal '0' mus,eal
,n s t, u me n" u n ,ng Pl lones . etc
Mulhp loe Sa ud lO UP ,n heQuenc~
se lectable . 10 0 ' . 100 9 ,.es 0 '
....Z ,esol"t ,on ... ,,11 1 sec ga' e
lome' H'II" senS,I,.. ly 012'5 m . ,
mlOg ,nllu l z a no bu",.,n 1,lle"" 1I
1I ,.e. 9'''al pedOlmance R un s
On 9V bat1e ,~ . 11 C MO S
PS-2 .,t
P 5 ·2 ..«ee

$2 4 .115
$29.95

as..... ""'._ • • _ """,,, "' lo-r9'" d ' _,
lew 14 _ .. ... ...

"' '' F. n8 " . no." o , U u,"", ,n P...· ,
6· 'O<ll>oa,~ ' 50 m~l S" .15

30 w_n 2 mt, PW R AMP

SImple Class C po..er am p reeto res 8 times po..er gain 1 W in
10' 8 out. :2 W ''1 10' 15 oUI. 4W on10' JOOl'l lola. output 01 35 W
Incred,ble yalue. complete lIIt.t" all parts, less case and T ·R ,elay

PA·l . 30 W P'N ' amp k" $22.95
TR- l . RF sensed T-R .elay k,' 6.95

",,_ ,.,..".,. ,."" ,,,,,.bIe .""'" '0foca_
10_ """',,.. I*o l--..
...'" "'" 010II_ ,_--..,.. ''0'"""""' '''lI ''c10 ........... , ..."'__.... 1.~' _.-.- .., --- --<_ .. ,..._ "'.....'-........-
"'. ".""'" '" 'I' ''''''' at • "__ 0"'"~,..,. ,"".,

NEW, LOWER PRICESl

RF actuated ,,.Iay senses RF
(l W ) and closes OPOT relay

Fo . RF sensed T -R ,,.Iay
TR-l K,t $6 .9 5

s_~ Tul:Nr>g """'"
..... ",eo'" OK'" '" 0"'''...... 1 • ,
__ '0 ' G,.., .... _ 580·...

.. ~.."
$$00

,.... ,...••

"". cr ....". , ......~ .. I ' .
.,.. 10 1 ' .

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

"',n, RG-I1 ' eo..
10 11. 100 ' 1 00

. c ...-.
Goo<l too <00< " "",,,,
<~..~o, ..' " 0 Vi'C_
-~.
ft ""' ''''20''''''
'6 •• , r" '60"'A
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Wi lh th iS inlorm. tion, 11"lI1 lhal I haVtl
preaenled. ge......t view 01amale llr radio
In tha Rtlpubllc 01 Panama. WI'1lch ollera
thriMl c laHell 01 I~_ C1u' A is lor
II'108e radio amalaur, wI'Io haVtl ledmicsl
e.pscily In Ihtl tlleclrOfllcal il'!ld and ha..
passed IhI! COflllsPQfldtlnt tesl In addillon
to the Morsa-code and Ihe genlHal·lheory
e.ams. Cl.as B I' tor IhOM whO peas only
tht' I!'lllOt'f' ..-d Morsa-code ..... ..-....IIy.

Thtlrs a.e many . 11.al ions In tM VHF
sAd UHF band$; nine new band. s.. '*"11
added sbo¥e 47 GHz • • wel l .s many new
.egmenta lor IhI! Ama tllur SstelHle Stl.·
\/lee. which corrects the ne., -traglc oul·
comtl of I 1971 WARe Space Conler·
ence "-otI' prowi. ion was "*"
lor Ihtl Amateur Siltellite SsrfIce. PfO'ri
sion has a lso bMn madtllor llIe use 01
cenaln banda lor inlematlooal t.allie al a
IIrTNl 01 natur.1d isaaler. This is . new p.o
yjaioo tew many counlrleS aa a resull Col
WARC-79 Resolution &40. bui lt II.n . .....
teur-radio lurocUoo lhal NZART has a l.
wayll supported,

an. TIwI NZART FrllQUtlACY M.n&Qll"*'t
Working G.oup has ptoducad • dr.11 pto
poul lo r IhI! New Zea land band ptan
which i, I... It.,. wllh IhI! modes o f emls
.m IIISI ant In UlIoII now II"" Ii.... 01 wfl1

Ing lhis is July), .nd bUicslly Il'Iefa a.. 1'00

cl'iSnges, JUSI • ahill 01 responalbillly In
lhe alloc.tion a Ad impltlfTlenlalioo 01 the
modes of emlsa loo.

It e.n be • greal aurprlSft IOf • via ilOf 10
_lhsl llUCh . l mall Clly wilh lus t a lillla
more Ihan hall a mililon Inl> ablla nt s hss
baen .b1e 10 ptoduce many nl(l8at ..... in
Older 10 Oller !)Ilter $ftfvIce and corn.
munical ions 10 radio amsiBun. We ha..
In Panama variouS org.aniu lions 01 ra6io
afmll-. which .... ahould mention. Llga
Panamena de Radioallclonados has the
INde.llltip In Panama eeeecee IhI! majorl·
Iy 01 ,adlo 8l'1IIiteurs tIWoughou! I.... At>
public Ifa rr.liibflfa. WIl would.lso Iika to
menUon ~io Club de Panama• • not"'"
oulsl.ndlng org.nlza tion• • nd .Iso Asa
ereeree de Radioa lie ianadoa and Club E~·

parlmenladores de Colon. Thefe Is
another organiut lQn 11'1&1 WfI would like 10
ttrina 10 your .ttentio n; il is I.... Club
Gtlminil de Panama. All 01 Its memblIf.
Ifll also 118rt ol lhe fl.ellghlers dlvialon 01
Panama. and aa radio amateu.alhey haVtl
baen Ofltl of tM moat oulstandlng cillbll in
Psnama. Flnall.,. I should mention I....
Canal Zone Amaleur Rad io Associal iOn•
.n org.an lz.,ion that was lounded wh<sn
lhe Unlled Slates was .dminlsterlng thll
Cll.nal Zone te<rilory. MOIlI o l tha membtlrl
oflhis Club a,... US CiliZ_, and II ia Ofltlol

I..,. mosl at::li"I c lube-. asP«I.'1y on HF.

TIwI new 18--MHz and 2.....1-1I bands . ra
II ill In I..,. pipSol iAtl, but IholftIl'I&' bMn a
small c l'I&l'\OfIl n I..,. lG-MttI band. II i. now
open Irom 10.10 10 10.15 MHz lor G.ade I
ope"tor. only.

PANAMA
Mr$l 0.'1" 1. Cl>ang HPIA.ZC
Apllrt.do 6-1175
EI Dor.do
Panam• . Pa""m.

From L O. w.rM'H! HPIAU. Any .adio
amateur who \flU S I.... clly 01 Panama
would be very happy Will> tile cout1esy and
IhI! lriend ly I.ea lmenl ll>a l rad io amaleu/s
ofl.'n Ihls count"!'.

•
•
~

CD'oIf •• 4 <!1 . oo
CD'oIf • • ~~. 2':l
CO'fT • ••'1. 00
C:CI'Of . 100 . 00

CALL FOR QUOTES ON
OTHER RELATED PRODUCTS
FOI ORIQIN

changes ara 1M hI_ion Q4 G,~ II t~

~ and NO'iice licen_ and an . x!en
l ion 01 11>8 16O-mel., band.

Grade ll11cen_ may now opera'.lhe
1l)..mMer blond bet._. 28 hII ttz and 29.70

WHz, 11 ....1II the OIher barQ prlJ'l'lou8
Iy alloulted. The Norice operaltn have
also been alloca ted • segment 01 1M
11).met8f band between 28.10 and 28.60
MHz. The ,.tension of Ule l6O-meter
band, wtlicfl now IXWe<1o 1800 10 1959 ~Hz,

will til' of benelit to Grade I and Grade II
operatorl .

Another change Introdue8d by tile NZ
PoISt Ol lie. h•• been th, delation 01 IIllI
ModM of EmiN ion "om IhlI F.lIql.IeI'ley
AllocIotlon UII. They have pllCed the ..

IPMlIlbility on NZART to 111M the lNond
plana 101 each band , baaed on I"'FlU tee
ommend8l1ona, and on all of UI to eeeure
that the mode of emission employed is
compatible with OIhef band ~ and
that lhe baftdw;dtl\ of the Hion '1 not
• • cellsl... and does noI lnt8l1 , wilh ctn-
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OIed by He< Majn ly Queen Ellzabelh In
her New ZNland 8lrthd.ay Honor. UI I, be
Ing awarded the medal of Ordin¥f ..........
bel' 01 the Order 01 the Brit ish Em9ire
(M.B.EJ lor hll serAe- 10 I IM!eu. r.c1io.
Tom II.. lied . 1000000"soel.lIon wJlh ham
Uldlo all\CI Ile . U II.a' 1l00000Hd In 1925;

t>e haa been NZART Preeldotnl, an NZART
COo.Inc:lllor• • lou~tlon OI.telor oIlARU
AoogIOn III Auocial iOtl. and. Ule IIIsmbel
of NZART, The' rt!COOlInllion by 1M 0.--.
In lief Birttldsy Honor, la wel l deseNed,

Chal'\Ofl' 10 amateur-radlo Irequency
alloeallont In ZL Irom August 1, 1983,
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1<_ . I ! .:::"" 1 [LEPIE ..T lll- 3~. 00
10 . I~. 2toI1 ~ ELEIlENT KArl•••• •• 140. 00
I V.I !i,.?UI< . ' ELl""''' ' QUAt> • ••• • • .,~'t . OO
~H ~ I " A\'E ~t,,, !;AIN CCl..LHOE _.34 .oo
" .. " EL~MtNr BE IOI>.oo
1<'>- 1'0" ' RA#' llOU"LE T I 0 4 . 00

HU-I-='[ ......"V WIT I<OHIL'l •••••• a<o _00
A1.L I ANCl: llG>-tT DU lY 1<O10ll • • • • • • 4 ~ . 00

""GoA: N SUl'E ~ ><EAVV DUlY IiOTll'l. 4Z::;. 00
8 1;OOtllL(;1000 ~ OHI'" CAl<O.E • • P£1l FT. O. I?
'HNI kG8 ( Rb~.> • • . __ ..... PEIl FT. O.lo.
f<USl! \il.Ff.f<f L P " /K., -~~'t '<Xof" I •• 2'9. 8C>
I<{, - Zl ~ i'i ll - S P EC COA•••••• PE~' FT.o.~11

~ 1m, . HhNY lllJ I; I;:OA. S WITCH • • 19 .a!i
~ f-'Ul;. >It:"y , DUlY COl-l I 5 WlI0' •• 61 .;':5
t.~ -""""'I S-/ f"O••Hr i'lt.T"-"••••..~.~
I . ll -IW _ l _iF'(.WFII !'IETEIi • •• 103 . oo
I _.-X-<l SWl-</"~~ !'IETE~•••• I . I .oo
1 . 11- 150(0 ""l ~/PUWE" -':TEIl •• • 14:i .00
lo--eoro 4UTilItAIlC .... r , T'-'iEIi •••~.OQ

' .... -1 4 _ l I " I'LEI'IENT 1EAI1• •••• B8 . .. 1
1\,,1 " . 20._ r .._ YE.. T1CAl.. • • • • • ea.41
ro, I~ . ZO, ' ",_ ' I<AP ""'"TlCAl.. •• ve , '-'"
10fl ~ H. I1L 1 !>t,T __ ~!;H M.AI'l • • sa. cc
,:-'" 1 HE,,"'NT &~Y __ ~I'II ~[AI'l.IOIl_P::;

,~ .. [IE"" NT !l>, 1 _ ,'U< 81'A".II :>.0.'
l'.... .l EU .""N ' l;Jo.~ >lAL ' f;F' ~["". I II" , (>O
2Qt1 .. ELE i"IiN f ".,Y .........EIl BEAI'1 . "Z5II. ""
"'.'" Z ELI P1E: ,n !>t v __ ' .EIl hEAl'!. "Z7Z. 00
1""'-14_1 _ILE _f l . .. 7 . ~

1 4 0 -1"_; _ ILE ' l •• -;:1 . ~
14.,-1 " _1 II f L[!'IE'" k Al'l••• •• 4 4 .~~

14 " & 1'" ~l .0 LlEIlENT ~AI'!•••• B'."~
1~"_ 164~1 Ill~ Il~~ 11 ••••• 3 .. . OQ
IU·~1 I' E L~ M1- NT BH 44.~

1" :; ..,.t 10 ELU..: N I r Wl~l 11" , • .,"
, ~,., _ t co " LUll. '" ' ''IS' 1lt o.B.OO
141>- I ..S ... l 1 4 IL~f"EHl BEAtI••••• 74 . 110
144. ::;-14_1 , .. l i..fllE Nl KAI'l ••• 7 " , eo
POII [ES ON ll T><E" U IS>lUlAl' T Pt<ODUCT ti

Z l"If'U. ' _ """,,, •• ~'8 ~ •••• _~.~
.. i'tE RP ~P TO<lJI"lIlOI'oI •••••••• • ;>4.::K>
:v-Il"'" " ;1('" '"AP VEk r 1CAl..•••• 100 . r.:
A~ ~~0Yk '"~L~I< ~1 .• . .•• _IZ .. . oo
1....' .... 1" 11' AOO .... 111 F OIl ....." • . ..~ .VO

Amateur~~~:
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Etc.
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73 INTERNATIONAL
IlwIlIl).yNl marle Ihi' )'Nr, They ar. Ill. W.
COutta Col Auc!<Iand and W. Ill . (Sooupyt
~ W!>NW. wI'IOSe orIOinal US e.1I in
1923 WII U!lNW, according 10 lhe OTC
Directory.

AtIhul lJumbo! Godfrey Zl1 HV, r..tlring
praeldenl 01 NZART, wu "*" • Ut.
' 11 1_ 011.... Anocialion al IIwI Annuat
Conlerence at Oune<lin. Jumbo waa also
recently .ppointed a Direc tor 01 IARU
RegIon III Assoeiallon In Ih... placll 01
Tom Clsr....o... ZL2AZ. who ..tirtld lrom I ....

~Iion.

Honors: Tom Clsrt.1IOf\ Zl2AZ we. hon-
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GMT/LOCI11..,n ,Io ""ll y
bl8Ck frame " '1f'l 1.'111.

• ..y-l0-1NO d l 'p~y

16" hog" l
81l\ef '" ,ncluCl'"

••
18',/2

112 .1$ •
$I .SO $n,ppong

.-
HAM TAGS

12·,/2

nt.lIs , Sl ,5lI ....llQ<ng

SSTV ROBOT
800 (limited) . .. ...........• . .. .. . .. 447.00
1200C 1139.00
4SOC/800c each , 789.00
400C Kit . . . . . . . . . . . . . . . . . • . . . . . .. . . 469.00
SOOC Kit 155.00

ANTENNAS
DB+Enterprises 2 element QUAD
in stock $275.00

HF6V. . . . . . . . . . . . . . . . . . . . . . . . . . .• .. 125.00
2MCV·5 ......•.......... . .. . . . _ 39.oo
6BTV 139.00
071 44 108.00
TH70XS 369.00
7-10 Kit ...... .................•.... 79.95

Explorer 14 279.00
HD73 99.00
Ham4 199.00
B&W AV25 10-80 vert 85.00
A3 219.00
A4 ...............••............... 289.00
V2S Oscar 39.00
435 16T8 58.00
144-20T twist 74.00
ARX28 .............•................38.00
HG52SS Hygaln /Telex 52' self supporting
crank -up tower to hold 9.5 sq ft at 50 mph
Rotator mount inside top section. Nested ht
20.5 feet 939.00

Big LCD Clock

DO N'S CORNER: Our Hurricane Alic ia lett us with I

batth of wet anten na bo~es (usab le antennas il'lside).
One 01the WIndOWS blew out f1ghl over the antel'ln.
departmel'll Tlke the rc....est nabonally advertIsed
pr ice you can l ind. deduct 20%. add IUltable sh ipping
or can us with your tharge ce re & we'll thetk stock lo r
you, lIeml are lubJecf to prior IIIle.bul .....e gol . bUI'ICh
of them

'We h.~e I great Ime-up 01 rapa" teens. The ere...
looks lIke th,s '
Tech II' Kenwood, teem , Yaesu VHF -UHF .. lhe new

dig ita ls
Tech'2 Older lube Kel'lwood5. veeeue and older

trans,stor HFI
Tech " 3 Drake. C lines. S.....an. Gala.y. Tempo
Tech 114 S 'lI'Ie al'ld KWM2
Tech liS KW M 380 and ETO ALPHA
Madillonotl: The liral Saturday of eac h month we
have a SIdewalk 5ale. Bril'lg your surplus and trylo sell
~ 10 !e110..... amaleurs

W e sl ac k what we ad ve rille , and much more.

TOLL FREE-ORDERS ONLY
1-800-231-3057

•" ..
" "

$369.00

NEW Mediu m Pric e

$829.00 Retail

TENTEC 2591
Handle Talkie

$279.00

' CALL FOR QUOTES
713-658-0268

I NEW
ICOM IC-37
25W 220 Rig

TH7DX

COMPUTERS
PACKAGES
1t1 AEA CP1 , VIC 20 Computer, Kantronic s
Hamsolt, with cables to lit your radioS325.00

U Above PaCkage
with xenecnrcs Hamtext 375.00

1t3 MFJ 1224. Kantronics Hamsolt, VIC 20
Computer. and cables for your radio 225.00

AEA AM TOR + CW Receive 579.00
IAL FSKSOO 269.00
FSK tOOO/l020A AFSK 575.00

AEA CPl 199.00
KANTRONICS interface 139.95
MFJ 1224 ,79.95

1~ off on Software in Slock

YAESU \i7
FT980 Transceiver v
(Best receiver in HF) 1299.00

FT77 ...........................•.. 499.00
FT726R 699.00
accessories in stock

FT208RA 269.00

FT-757

WlV A E S U-.v

General coverage receiver. CW lilter, AM /FM
Module, Microphone. Full break-in CWoKeyer
Fe 757 Automatic Anten na Tuner
FP757 AC Supply
Ava ilab le shortly

1508 McKINNEY
HOUSTON. TEXAS 77010 _"

ALPHA 71P" $1UO.00
BENCHER ZAtA ••••.•.•••••••• 11.00
ZA2A 21.00

SAMS CB PholoflCls {s lock only) . 2.00
TENTEC 2St1 Hand ie Ta lkie .. 279.00
Corsai r ••...•••.....••....• 1025.00
Argosy ...•...........•....• 519.00

AMPHENOl PU S' s,lverplate ... . 1.25
UG 176 .••••.....•••••••• .••... . .30
83tJ double remale 2.00
82-61 N male .. . .... • • • • .. . . . .. 3.00

ALPHA DELTA MACe
T'I~'~ _ 1~ .Iock

VALOR 1/ 511 Mag Mount
2M Ani 25.00

BUGCATCHER All-band ani cOil , 45.00
Single-band coils . . . . .. . .. . • . . 39.00

JANEL. WELZ, SHERWOOD.
FO X TANGO ..•... ..........1~ otl

DRAKE lRS 599.00
SANTEe Sf1T 230.00
SIGNAL ONE M,lspec 1030 .. 4995 .00
AEA MM2 . . . .. ..... •... . . ... 149.00
CK2 .•..•....••.•••••.••.... 129.00
KT2 /KT3 99.00 II.

HAL ST6K 229.00
TOKYO HYPOWER
HC200 Tener .•.. . ..... ....... 89.00
HC2000 Tuner •• .....•..•••• 289.00
HL10160V Amp •. . . . .. . . .... 289.00
HL30160V Amp • . ...••.••••• 249.00

KDK 2030 2MFM 259.00
SANTEC 5T14~P ....••...... 211.00
ST44O¢' •...•.............. 289.00
STlT 230.00

M AXON 495
TX FM Headset Vo~ 31.95 II.

SHERWOOD/WELZ ..•••. 10'1t0 off list
ROCKWELL KWM380 •....•• 3995 .00
COAX SEAL. OSL holder .....•••. 2.00
BENCHER ST2
Chrome l il'lg!e lever ..... •••••. 45.00

BIRD 43 & elemel'lts Stock
JERSEY SPECIALTY RG213 •• 29C/ ft .
RG8X ..•••....•...........•. 14C.'l.
450 Ollm 0!'1lI'I ..... ire .......••• 20C/fl

AMPHENOL PL259 sllverplate ... . 1.25
VAN GORDON Dogbol'le insulatOr SOC
WORLD RADIO TV Ilandbook ..• 11.50
VIBROPLEX 10'1t0 0111111
BELDEN CABLE 9258 RGB~ .. 19C/ tt.
8214 RG8 foa m .....••.. .... 4OC/tt.
8231 RG8 ..........•.. ...•• 36C/fl
8235300 Otlm kW tW"il'l lead •• 2OC /ft.
8000 14 Ga. stranGed ant •••• 12C /ft.
8267 RG2 13 .•.• . . . . . . . . .. . . 49c /ft .
8448 rcrcrcacie • . . ... . . ..••• 29C /ft.
9405 Ilel")' rolOt cable •••••• 4!M /ft.
9888 .•.••••••••...••••..••• 1OC /tt.

PARTS
TCG 2.5A /l000 PIV El9O~y e.cee 1M
Sprague 500 pF 130kv
doorknob capacitors . .. ......• 16.00

tOOOpF /500V Feedlhru 1.95
COE .ClOt/ 20kV 1.95
6~~9~ tOPper board 2.00
ReSIStorS 114. 112. 1,2 Walt . lOC .
Caps to 1MFD. l 00v .. . ....• 25c .

USED - Subject 10 prior sa le
COLLINS 15A4 .... . .... . . ...• 295.00
155 t •...••••••••...••••.•.• 200.00
32SIIAC 350.00

DRAKE TR4C/AC4 ••••••.•..• 395.00
RV4C 100.00

ALPHA 374 .. . . . . . . . • . . . . . . . 1200.00
KENWOOD TS520S (gem)•.... 395.00
RF POWER LABS
A1000. CSOOX demos •....•.. 995.00

COLLINS KWSt l15A4 Parts C..
1551/325 1 Part s ..........•.... C.I

•
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_ ,..... OU' C lOf lholle~ pl." only
the goneraHheo<y ,.am. Thia IIcenM can
not bo ._wltd and , .plrH ,Uer OMyeiil"
NorI-P, ,,,.manlan c1l12_ also ean (lbtain
lllMe 1leenM$ It ll'oefe II mutual ,g._
....... bet_ the 1-0 eounlries.

Panama 'I • counl<y -.wI'loefe II'Ie radio
amateur. are well ,ppfeeialad b«:ause
they have always bee,., hard-working pee
ple in _gene'" and c.•• •tfOl)he. of
any ...,,,,• .

POLAND
JtnY SZymcuk
.,...200 ShI.ttl
BlIuka 213, Poland

EQUIPMENT

Tho! lIpid development In radio com
munleationa ma~.. radoa. become out o'
ct.la quickly, and it II difl lcuU to win can
Int. withol.lt tile lalest lIN'. In eounl.ies
whe ' . tile., .'. hundred. 01 thOO,.nds 01
"-"'•• many millnul.,;IU'1II'I1 eompete with
one .not...... 10 MI' _ aM _ ad

wene.d tlCluiP"'*'1.

Bul in Poland. where there .r. only

12.000 or so hams. the slluaHon II quite
diUeflll'l1. It they till... the money, Pol ish
hf.mt buy Atnetiean- at J.pa~

Pfoducts. Bul if that " no! t ile cue, they
conalrUCl their transmilt.s ItIemSlJI"'t'S.

Individual conslrllCllon I. near8f 10 Ihe
spirit 01 amateu. ,adio lhan buying ",ady
made gear: In the past , designing . nod

building I I.Uona contri bu llld S'gnll;';"nl.
ty to the Ml'w.ncefTleI ll 01 lhe sl.l. 01 lhe
• rt. AI .ny rete, no PoUah pI ..nl makes
lalIloa 101 hams. and ~ery lew .m.leurs
cen buy gear from abroad,

so raow 00 lhey al'lIft lor I~?

Radio ~''''" belOnging 10 lhe Pol ish
seout. Auoclalion have tome oppor! l,Ini.
' 1" 10 Oblain g.dgets Irom mllilary
sIOl". Moe t o tten. IlIey are gl~en ee
solete gear MlIdlng repal , . OUloef lIams
lind adlImal ica of IIl_~ in maga
zinet such •• RaDIO Electricl.n,.nd some
ham. publi.h lhei l Idea• .

Recently. , tie bul letin o t the PRAJ<
(Polish Radio Amat..... Auoc lat lon) con
t. il'*l O8I.lIs of • ~nd shOrt"" WI ,.
oti....... I().MHz .......Odtne ,_....., .nd

• 1.-ql.lenCy SynU.et izer . In bullel ln no. 4.
t...... I•• cleacrlpllon o t • new ~er.lon 01
vlO.nd. ml.er. USI,I" ly, the lac k 01 parts
mak.. building 100elgn desig ns Impossi.
bIe- In l.ctln;';"1 magazl,... one~
sionally comae aocro5S inlorma tion on
PolI.h parts, FOI e••mple, In Ma y It was
annooncad that ne", 9-MHz SSB fII'er. are
being produced. TheM sl,lbstltl,ltes tOl the
,_ned XF-9B . r. baing rnade by Omig.
which wlll . Iao be mal<ing PP.g.."1, PI'-&
A.2. and PP.f.A3 IlIIels .

A. y()I,I c.n Me, Ihlngs look r.lher
gloomy. bul lhe Technical Commission ot
lhe PRAA ...... worked out a pI ..n 101 im
PlOWl",e.,1 In the near fIJI ...... II "'as
decided 10 plJIl,lp mole ~SI,I'ing la bOla·
tOIles ", hic h ",ill e ..... ble hams 10 conven
milita ry sl,lrplu••nd lell If.nacei~e..
manulaclured in PoI.nd. FOI example.
Z_ will 110OI\ be manulaclUl'ing . n AM
lwI..odyM 11IClli....., • rellaclomatel. an
eleclronle .....Ich, .nd lhe 12 AVO .erla L
The Technln l Commission ", III gat pro
lu.lonal equlpmenl whiCh is no longet In
UN and ", ill dlslribula il to Iallio amaleurs

through the PRAA 0i.1nc1 OepanmaniS.
To dillCO¥ef IIIe need. of Ildio am.I .... r1l.

t",o poll. were conducted .nd publl.hed
In the bulletin 01 the PRAJ<. One 01 IIIe
pol l. refelTed 10 the ger>ela l~ . nd Ii·
naneee. 01 Polish h.ams. E...-y ham In lhe
su....., .ns_ed qunlions ,e1. liWl IO h is
",.nt. a nd needs In componenlS, ccecec
tOfS, cables. sub-assemblies. and tesl
equipment Addit ional pol ls ",ill ..sk . boul
needa tOf MIYicea. documenlation. • nd
technical lll...tu re.

The Technical Commission .ppealed 10
all ,ad,o .mateur. lo r cooperation and
a.klld all Indl,lll,l al elect,onlc. pl.nt . to
beg in producing lhe ba.ic equipment . We
hope IIIaI as a ,esult of PoI.nd·s tICOIlOn>
ic .-forms. some p1anl. mighl say yes.

SWEDEN
Ru... w.~S WlJCOP
F"i.~agen 10
S·I$5 00 Nyhaffl. S .......,."

SATELlITE·REPEATER COlU5K)N

The European (RegIOn II flequency .110
cal ion on 2 meter. la 144 ,0-IMl,O MHz.
only h.,f o f Ihe 2-meter band In America
(Region 2). A rapid ly"O,owing ham popula·
tion u.ing 2-meler 'epe<lter. has emplla
sim lhe r-:l lor !nOIe ,_," Cl'lanneia.

In Sweden. as well as in the ot"'" Re
gion 1 countries, tha'e a'e only 10 repl:lal ·
e' Channals . designated RO thrOllgh R9.
Here .... usu. lly say only lhe repea ter OUI·
put hequeney. conl,sry to common US
Placl ic<:l to say both lhe ifll)Ul .nd outpu t
heql.lenCie•. e.g.. 21181 101 146.21 In a nd
146.61 OUl. Our ch.nnel separation i. 25
kHl .nd lepe.ter input Is a1 ",a ya _ 800.
Channel RO I. 145.600 and R9 Is 145.825.
All J .pa.rona 2-met.. gear is...-le in th",e
_ alons . one 101 the home mari<at _e
no ,epeater. are a llowed (yetI. one E·...,,·
sion fOf Eu'OPfl, ", ilh Iimiled Ir&ql,lency
cover.ge but ",ilh • 115G-Hl lone cecrua
tOl • • repeal..-openeI. a nd one A_ lion
101 America-

W,lh the fItl.sa IlI B saleilite up a nd ac·
t i~. , severe Inle rfe'ence i. expected wilh·
in lhe repe.alar cover age fOf Cha nnel. AS
and R9, 145.600 and 145.825 MHl,espec·
liwly.....-

The widely-dlscuased sol ution to this
prOblem i. to abandon cha nnel s AS .nd
All. Thi. would mean a ,emaining ma.xi·
mum of only eighl repeat.... in • ",ide area
in Older not 10 ca l,lse uroroeceaury inler·
lerence. Thoa-e fl~ing in d&ns-ely.popu
lailld areas In Iha US and al • • w!>efe ",ho
can Nsily .~s twenly 01 mole reoe.at·
.... can Imagine the problem.- Thaore is
heavy opposIt ion aoa,roal movi ng ' aopaat·
era I MHz 1CJo/wef, I.e .• into the IUMHl
band segment , WhiCh fu,ttle,mOfe is
.g.ln.t the Region 1 band pl.n ,

Whal else? Well. the probable aofulion
will be repeatel$ on aoo-eall«l X<:hanne/s .
I.e., CNn"""s 'pl it by 12.5-l<Hl aeparalion.
The Ind us try already has Euro pea n ve'·
. ions 01 2·meler &ql,llpment c.pable o t
Ihis",* channel sepa,ation. Ho•••• , . In
terf8ltnee f,om repealer o;hannel. on
bolh aIdea Is 10 be expected with .xllUng
equipment !Ia....ng • trequency s ",ing de
.igned 101 250k Hz separalion. In the begin·
ning . ' epaa lel I, s tl le on 145.800 a nd
145.825 MHz ",ill be ahafed ",ith satel lite

lI.flic. bu1 these lwo trequencies ",ill
probably be .bandoned eventually.

QRZ vs. CQ

Or, 'A'hII1' s ""ong ",llh an old-IashiOned
COcall? We lU,e Ii... in . rapidlyo;har>gjng
",OOd, Howe¥eI, somet imes you hes il. te
and Ihink fOf • ",h ile . H. bit . c ha nge; Ian
guall'l Cha nge. as well as usage. Olaling
aClOS' lhe bands. especially du ring .n
SSB conle$l , gi.... you • chance to ob
......... the oper.ling lechnlQ'- u!Md. In
.uch • contest . you more and more otten
tlea, "OR! Conies', " and a ,egular "CO
Conte.t" I. gelling ra'e. AccOfdlng 10 the
Q-.code .bbllWialiona . ORZ?~M 'Who
Is calli ng mer Many oIlhoM uSing ORZ
Inslead 01 CO anould _ gel • aso if
tne an.",ering lIallon ",ould ,especl ",hal
QAl? .Iands tori Is maybe me feeling of
being a "big gu n" d'l~ing uS lo change old
pracl ic<:l? 'M'>o will ed"'''1 thatll>ey ha... to
call others? NO. proba tloly n i. higher
.1. lu. giv;ng the Impress ion Ihat oIherS
a,a al",ays C. lling them. Would YOI,I c all
Ihis r.d io-.am.teu, psychology?

oxBULLETIN

SK3SSA is one 01 many sl.llons tra ns
mitt Ing bulletIns fOf ra dio .mal...... in
S",ooan. Thi. bullelin lIal lon i. oper.led
by La,s SM3AVO and ffansm its in RTTY.
Thera are 01""" SSA bullet in . ta lion' on
both HF and VHF. on CWoSS8 . • nd FM.
Ttllough VOl un tary ellOll. by • lew dedi·
eetee hams In Sca ndlna vi., ",e can enjo y
the . upe<b ",,,,,kly "OX Bullel in" issued by
lhe Southern Ne'" Engl.nd OX Associ.·
lion. In Oenme'k. OZlDJY pockS up the
RTT1 bullet lf\ on 20 meters . 1 midnighl
local lime. OIJling lhe week , he ' el r. n.·
mits utc SM3CFV. "'flO aees 10 Il l h. t Ihe
"OX Bullelin" ca n be edceo to the domes·
tic "SSA 8 1,1 l1et in" on RTT1 e~ Sunday
rnorrwng on BO met ...... An e xcellenl _ .

vice -.. RTT1 is lhe parleet mode 01
I,a nsmission.

WEST GERMANY
R.lJlf £Ieyet DJ3NW
Opferkamp l.f
3300 Braunschweig
We.st Germany

TELEGRAPHY

A lot hllS been _ ilten and ..id in . up.
potl ot or ag. lnsl CWo But the nel OUI·
come I. that the'e Is no s lgnlllc. nl sig n Of
. hrinki ng CW ach vity. • nd the CW enlh....
si . SIa are getling moIa OIg.a niled in order
to jIIomoIe CWoTl>eI, argumants are ......
merou. , e .g.• bellel ulitil ation o t the f'B
quency specl'um, minimal &qulpment
needs . la.t Chance if everything else fail •.
.nd ao on. The . rgumenil like besl i. "CW
I. lun,wand so 00 many wno cont,ibutelo
11>& Plomolion 01 CW,

V,riOI,lS gro~p. a nd Clubs have been
fOfmed In Ofde' to .upport CW, All of them
haW! • common denomInalOl in lhei r by
1110'$' T~.phy lCWli, COI>$idereId the
process 01 menial coding and decoding 01
inlOlmation in MOf se code-no maCh ine.
like keyboard••nd CW reade.. a ,e a l·
lowed. Assi.l.nce is offered 10 all wno a re
inle.-esled In Ieoalning the code, a nd adI'W.
enc:e 10 lhe ItICOIl. ,.u,ilIt iOna 01 IARU
• ndlhe <egulallons 01 the respecti... na·
1i000ai ,adlo society is mandatory.

Typi<:. l .ctj~ities 01 U.e German "Activl.
ty G,ouP Teleg'aphy-OL~ lAGCW-Ol).

lor exa mple, ale 'ao-chewing.~P expen.
menlll, CW tr.in ing COIl..ee on lhe .i, . CW
bulletins , conte.l•••",.rds, .nd regular
mMflng• . rnre group ~s a boul 1000
fI'\IlOllbefa. The IndiYldual natiOnaf AGCWs
in ElIrooe a ,e membeIa 01 lhe El>fOPNIn
CW Association (EUCWl,. mult l.....hon.1
OIganilalion. Everybody Interelled In 'he
p,omotlon of CW I. In~i led 10 Imn Ihe
AGCWs, and no palilcular proliciency
IeWlI is requited. FOfetgn ham. may apply
IOf an asaoci.tlld mernbelship in
AGCW-Ot.. which is Irae 01 c harge. The
point ot coniact 18 lise Mualler OL5MAI,
Slolfel sberg 3, Q.8ll6O Noerdl ingen,
Federal ReplJbl ic 01Germany.

The High Speed Club (H$C) founded in
1951 ia . nother CW group, II follows lhe
same lundamenlat g uidellnea menlioned
earlier bul ' llQ l,I l,e. some persona l
adlie .emenl in CW by lIa members . In
Older 10 join HSC. one anould be ill>Ie 10
eompIete • CW aso 01 30 mInutes du,a
tion a t 25 ",pm ",ill'l solid copy.nd exce l·
lant keying . Five recommendallon. by

HSC member. contirmin g this ' ch ieve
ment a nd 8 IRC••re . 11you need to a pply
lor memberSh'p. Aga.n, mambetship I.
f' ee 01 Cllarge. There fore . dO not conluse
HSC ",lIh g rOllpa using .imil." logos . nd
c ha rg ing .nnu.1fees .

The HSC is alSO. meIT'bet 01 EUCW and
haS moIe lhan 1100 memoer. in 48 coun-
tnu. liS e lub statIOn. OllHSC. •• • c liWl
on a ll bands .nd ilSl,les IIIe . pecial OOK
number. HSC, 10' Ihe OLD award, The
poinl of contact i. E, ns t Manske DL1PM.
AnsoarSl'u se 14, D-2105 See¥et.1 11.
Federa l ReplJblle of Germa.""f.

"Ouftageous" may be you, .comment IB
ga rd ing a s peed 01 25 wpm. But there are
thollsands of hams ",ho comml,lnicat.
'egufally Sl Ihl. a f'ld ....", hig""" speed.
eomIOll.tloIy. And lhele Is much mole In
.1018. Once y()I,I h. .... maste.-ed .a ",pm,
you may Imn the Very Hi gh Speed Club
(VHSC) adminis'eled by PA~D1N, D. J,
Hoogma . SCholllatraa t 15, 6525 XA Nij·
megan. The Net herlandl. And in case you
ale looking fOf lUll"'" challenges. ask
O N5ME about the super a nd e xt'emely
high speed clubs, SHSC.nd EHSC! In .ny
e. se, being a high speed fan o r not. It i.
fun to calebrate the a ll of CWo10 promote
if by good operatIng practoces. 10 gi....
lland 10 those wno ",ant 10 participale.
.nd _ Iually 10 loin one o f the g'oup.
slg na ling"CW s poken he,e"

TAIWAN
Tim Chert 8V2A/8V28
PO Box 30-547
Ta ipei. Te i*.,n
Rewtllic at China

'''''"The Chinese Telecommunications Au· •
thorlty has flna lly'pplOYed the 'llQue.1 of
lla lian hams to opera te their riga . f'Id nil'
followed by 8 V poI!abIe. So lar. lhela i . no
further InfOlmation rece;¥ed Irom IIIe ARI
.bout thei' boy. ' depall ures a nd a"i~.I •.
They a,e '&ql,lired to contact CRA (China
F!ad lo A. sociat lon) 101 neeessary arrange
manta in Ihis leg.I td ,

II 1Ia••Iao bNn Ioallled tllat permi•
.Ion ",ill be given to a PA ham to be the
second ope,alo, In Ihe BV2A if he hold s .
v.lid and equl~alent license issued by hi.
IJlMlff1ITI&'flt to operate on 14 a nd 21 MHz.
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: ••••. . .••••• . . . . . •• .. 2odB
FEED IMP.: •.• ••.•• .• 50 ohms
ELEMENT LENGTII: . • •. 46 ft.
BOOM LENGm: ..•.•••• 42 ft.
WlNDLOAD: •• . . . . • • . 12 sq. ft.
GAIN: • .• .. ..•• . . . . .. . . 7.2 dBd

VSWR: • •• •• •• •••• •• • •• • •• 1.5: 1

~:::::::::::3- Js~peclflcatiOns: (40M-4)
FREQUENCY •••• •7.6-7.3 MHz

electronics, Inc.
FullLine Performance
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RTTY LOOP

MULTI-BAND SLOPERS'
160. 80 . and 40 meters

Oul.Und,ng O~ perlolmance 01 slopers is ...,,11 kno wn. Now you Can en·
-joy 2 or 3 b.nd BIG- SIGNAL ,,,pOI" ! Automa tic b. nd . ...,tchon ... , Ve ry
low SWR' Coax feed' 2 kw pow"• • Com~cl ,Ground 0' l Ow'" re.,d
• H."", hom any suppo, l ,25 It. hi ...~ 01 highe, .' Eny ,to install ' Ve' y
10... plohle · Complel" onSlluCllon" ImmedIate s~Ipmenl · Che Ck 0\
3BAND SLOPER ' 160 , 80 .. !O Mele., 601110"9 5 43llSl Irt ppd

2 BAND SLOPER , 80 .. 40 Mele'. , 4111. long $ 3029 ht ppd

3-BAND NO TRAP DIPOLE, 160, 80,& 4 0M '1I3 t! 19011 S 66 00 f'lPeg
2-BANONOTRAP DIPOLE. 80,& 49M , 8411 . long S 49 00 lrt ppd

FOR AOON'L INFO on lheae and 01_ uniQP.l8 ...."'....... seno S ASE

W91NN ANTENNAS
BOX 393-5 MT. PROSPECT. IL 60056

L.tt.,. . Fi gur • • "",,.,.ay A"TOR

A 11000 1110001
B ? 10011 0100111
C • 0 11 10 1011100
0 • 10010 1100101
E 3 rocco 0110101
F 10110 1101100
G • 01011 1010110
H stop 00101 1001011
1 B 0 1100 1011001
J • 11010 1110100
K < 11110 0 1 1 1 10 0
L ) 01001 1010011
H • 00111 1001110
N , 001 10 1001101
0 • 00011 1000111
P 0 01101 1011010
Q 1 11101 0111010
R • 01010 1010101
S b.lI 10100 1101001
T 5 oooo r 0010 11 1
U 7 11100 0 1 1 1001
V , 01111 0011110
W 2 11001 1110010
X I 10111 0101110
y • 101 01 1101010
Z + 10001 1100011
CarriaQ. R.tu,.n 0001 0 0001111
Lin. F••d 01000 0011011
L.tt.,... Shift 1 11 1 1 0101101
FiQur•• Shift 11011 0 11011 0
Space 00100 001 1 101
Blan k DOOOO 01 01011
Repeat Reque.t 0 110011
Permanent A ( a l p h a ) 1111000
Permanent Z ( b e t a ) 1100110

Control Signal 1 1010011
Control Signal 2 0 10 10 1 1
Control Signal 3 1001101

Fig, I ,

l'ansmllllKln 10 a dismal lin this ex:;,mpu1er
age)~ wpm. Snor. city!

Well, Ihi way lodeal witllthisl, b)' .Ii ....
lnating Ihose ete rt and step puis", a nd
Speeding the whOle Ihlng UP anyway so
lhat lhe _or COI.ection b«;ool", lass •
IIlndllnca, and _ially tlanaparenl.
Now, let ma back up tor a billa explain.
COn"",'lonal, ill maV e.11II Ihal, RTTY ia
know aa a "sIa n-Slop," 0< a'vnch,Of\OuS,
I yslem, That means Ihal Hch c ha'ICler
Is an entity unto llsell, I la"ing and SI~
ping wil~in e.1.....1y defined 1Im11a. The
aystem mav Idle tor an indeterminate
length oItlma, with a.- ct\aracler ani..
ing at . ny lime, llefalded by a SIan pulM
a nd ending with a atop pulM, ..hlch Itself
mer,," inlo t.... Idle alala. Con"asl thaI
W'ith a ')'RCh.onoua ,yst.-n. wtrere ead'I
cna'aeter la asaigned a prac:iSoOl lima aIoI
lor it. exislfll'lce, By a,.,od'MOIMzlng cJocka
at lhe sending ancl r~vlng end, Il ia poll'
s ible 10 elimina te Ihe I lan .nd alop
pulaes b)' pres uming I~at a e!laracltt ..III
ba senl during a cerlain window 01 lima.
only. CINrIy. IoU 01 syncl'lroniutKln ba
t_ ....:ling and raceMng alallona; will
leduce a .ignal aenl synet>mnously to
garble, but the' e are wa v. of m inim izing
these problems.

So ......1 do _ now ......1 A .ynchlO
noua, _or-corraeting wa y 01 -.ding
RTTY wIllch e.n be made 10 loot< like M,._
' I y, but .....Idl e.n fa, exceed the oIdef
ayatem's ,ella biHly. In January ... will
look Into AMTOR IlOmlI mora, and I wou ld
apprecia te any 01)'011 ualng Ihi lechnique
penning me • note letting ma know ......1
J'OU think 01 it_ Nexl month, OUI oee.mbeo
ahoppIng lIal, a '1O"Ia. laature 01 RTTV
Loop.

tlon. presuming he did not get lhe lasl
boIOek, would I8fld -sAY AGAIN~. 10 whleh
Ihi sending station would ,espond ellher
' 'WHAT?1'' 0< "SAY AGAIN WHAT? " a nd
the whole thing wou ld go a'ound aQ&ln.
YOU get lhe plc lu,a.

With IlIOPe on ead'I end, lhe wtIote
Ihing oould ee reaoI¥tId witll one quick
S«llenceOl so. Bul jf _a.. going 10 aulO
male Ih i. Ihlng, a be tte r 101m 1$ needed.
ThaI Is ..lIefe lhose Control Signals come
In. "Iter _experimentation. 11 wa. lor
mulated lhallhe race/¥ing ,tatKln should
..pond 10 each leceived bIOelc wilh Con
!lof Signal 1 (CS1) and CS2 allemalely.
Thua , receipt 01 a duplin te Conlrol Signal
by lhe send ing stalloo IndlcatllS r1OfH..

eelpt. II Ihi sending stalKln does not I.
cet¥ot lhe '-=emng SlalKln'a 'esponae. il
sends a ~llor IIlgnal '«l8tI IKln lRCll
1R$lead 01 lTlOfe data. The thi 'd control
Slgrllll, CS3, III used to tranal"r asaigna
tion o f lhe sending- ano ,ecelvlng-statlon
Ilalu, to tn. other stalion. In Ihis wa y ...
tlWf alalKln e.n I8fld or 18Cei.., all t..
ty. witl'l t he OIher 1I1alKln COf'OCUIfently con
/liming ' acelpt.

So w~a t ... have tt lhis point is a ays
tem which .1I0ws t"'" recalvlng station to
tell it I.... inlormallon ,~¥tId Is vali d.
and 10 aulomatle.lly req.-I a 'epeat
lrom the-.ding ,talKln lilt .. not. But_
ha.. done Ihla allhe e xpanse, II )'011 Will,
of IWO more bilS 01 da ta 10 be 1I11f11 per
c ha rac ter_ Now, II wa are talk ing a boul
"standa'd" 6O-wpm RTTY. whafe each da
II pulSoOlls 21 rna IonO. Ihis would lengll"'"
Mdl ct\arac:ter, now COI10p0M0d 01 __
data pul-. a alan pulse, and a stop
pulse. by about 25%, alowlng lhe ,ale 01

happen wilh a nolae bural, the computed
pa'ily may a lllI be COf'ect. Another. mora
~h... t.e/'lniQl.le lor IlrTOl' COf'eclKln I'
..eeded tor ...,;lIioteietype, panicullll1y 00

hlgh-frequency, nol_one CircuitS. De
vised lor commercial tel"x clrculta, a aya·
tem ror Taleprintef Ove, Rad io (TOR) has
been eslabllahed aa an int...... tlonal atan
dard. When adapted lor amat_ uae, tllla
ayslern, .....ich goes b)' many ~ary
na...... IS e.1\ed AMTOR. In order to error·
proof the ayslem as mveh aa poaa,lbla, a
alW8f1-unll code Is used, Ralher tha n ee
pend 00 one pa,lty bit, ho w...er, only corn
birllltions of lou, maflca and three spaces
are uaed. Th.... in_ 'lIng one or more bita
ia hlgt>ly unlikely to produce anolher rec
ognizable llou•.maI1l. Ih._pace) coda
g'oup. Addltlooally, code g'oups ahould
be chosen so tha I a one-blt change or In
_aloo would not produce a legi limale
group. Thia ia analogoU$ to lhe Gray coda,
wIllch la a modilied binary coda which
ellminales ambiguity by 'amoving one-bIl
I'anal!ioo, ba tween digits. 01 the lota l
128 codes available to a seven-bit syatem
l:2 10 the 7th), the'e a'. 35 unique codes
.....ich IiI the at:><MI enterll. Allowing lor
the lad thaI. Slanda.d M...,.ay leleprlnler
... a n 01 the codM aval latoM 10 Ina 11_
bit coda l:2 to the 5th, or 32. ch••actara), It
would appea' Ihal auch a seven-bll code
would do nicely.

The lesullanl coda Is shown In Fi{I- 1,

OOtI'IOIring "'" lamilla, Murray code 10 lhe
CClR code used In variOuS TOR circuita.
Obaervant Individuala will notie" that
the'e a,a Ih,ee Control Signal codes given
alief the 35 noted abo¥e, a nd t ~ at tbeee
do 'M Imbla tome oIher oIlhe codes used
lor Iettllr$. W1IIl. theM codes used in a
lalhel special luhlon. ..... ich 1 11 be~
lng into. Ind a,e unlikely to be confused
with Ihe l"tt", codea when used in that

wa v·

iI all _ had righl now were the lllMln

bit codes tor ead'I Ietler, wilh tome 1nNR$
01 bulll-In error correction. ttwlt would be
nIce. but thera i, more. Imagine two opel

aton lalklng 10 each Olher, uaing any
mode you pl"ase, sending traffi c . Now
these are exceptionally _H.ained oper
alen, and at Ihi end 01 eadl line of Ihi
~ Ihi lMding atatKln brNkS lor.
con/lnnalion. A QUIcl< OSL la issued to
centum receipt of each line, or • SAY
AGAIN or IMI (CW tor "1'1 la used to r.
QuNl a repeat 01 a garbled line. The aend
ing slalKln olleys lhe ,~ving station's
~t 100% 01 Ihi lime, and no errors
.... _ m..- in • IT'I8UaIlll again. at
oou'M, illhe lending s tallon did not hea,
the 'eceivlng "ation', ans..."" he wOtJ ld
respond wilh "WHAT1"; the receMng ata-

E_ play IhlS game? Ta~e one lett.....
-leI's lay ~V". Well, lhat Is either Ihe IIrll
lew be" 01 Beelt>ovell" fil th Of. common
test signal 011 CW, TIIIfO IeItet'S? How
about those lwo, back there-CW: or. _
;"'0 In .alved with radloteletype. _ could
UN II. 1"1 .ignal, RY. Thtee lett.,..?
Ther. easy-FSI<- And lour leulll'S can be
~therAFSKor, yoo asked tor It, RTTYI But
how .boulll... lflliers? This month we will
lillke ,1OQk al Ii.. (l/ 11\01 holiest leuen 10

hit RTTY, and IIWy spell ""'TOR.

LeI'. atan out by dfopping back • bit
and examining llCJllle althe fundamenta "
01 fadlolelelype communications. As we
ha... IlOled before. the commonly I,I$CI(\

RTTY code Is the li....lMIl Mu"ay, _
Ii~ ca lled Baudot. code. Each letter I'f. uanted by • unique Iive-blt code. with

n'IO!It 01 the eod<l'$ do!Jl)llng 10 repl'esefl!.

flgur. 0< punctuation, by uSll01 • ,hilt Into
ill second character set. One 01 the basic
problems wllh this scheme Is that in 1M
workl 01 ' lIdia, interference is. III--. li lt
easy 10 He..nat would happen to. cr...
actlll code It any of the live bile _e ' . ...
domly changed from mal1l to apace, 0<
vice _aa_the ,eaultlng cha,acter would
be inQOrrec1 . Now, il mlght be pollaible to
lind or c:orrecl t"'" chalr.,11lr in plain text
copy, U$i ng aopI'H. lica led C(lI'npUIIlr$ 0< a
good proofreader; but in code groupe,
dala,O< ..eatllef reporta this would be 1m.
pollllible.

Va,loua schemelI ha.. been deolsed to
allow lor IlrTOl' correctKln 01 bil.maflOl«l
chalrac:lllr$. One technique, used with tht'
Arnerlun Sland8lrd COde 10< InformatKln
Intefctlllnge (ASCII). I. 10 add a "paritv"
bit et Ihe end 01 Ihe cha'ac tef code. Thill
extra bit Illaet at either a llpace (0) or mal1l
Ill. determined b)' the ntlfllblM" of maflcs 0<
apacM W'ithin lhechalac:ler code. The end
.esull la to produce eilher "" Odd or_
nurr'ltrllf 01 HI (mal1l) bits. The ,eautl ia
termed odd, 0< even, pa,lty, ,eapecll..,lv·

Used over cloeed ,yilt emil, Ihla pa'lly
bit g'- a _flcatoM impr-ooo_,t in ec
CUfICy. The receiving al a tKln ia toe! up to
re;ect any ct\a'ac:ler In ..... ich lhe parity ia
not c:orract, and Inltlale a '&quesllor lhe
aending atatloo 10 'epeat Ihe letttl' or
group. Jual how Ihla ,equest la eeeeen
p1iSll«tvarNlit WIth the llystern, and sinet'
_ W'ill be gett ing inlO I parallel syalem
with AMTOR la ter, I W'i il not go Inlo c0m

puter <letalla here.
The problem ..Ith the pa,lty bltla that if

multiple bits ara massed up, aa might well

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pik.esville MD 27208
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$89.95

BURST TONES;
1800 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

TOUCH·TON ES;
897 1209
no 1336
852 un
941 1633

TEST·TONES;
600

"""'500
2175
2805

TE·12PA

67.0 xz 85.4 VA 103.51A 127.331\ 156.751\ 192.8 71\
71.9 XA 88.5 VB 107.2 18 131.83B 162.25B 203.5 1041
74.4WA 91.5ZZ 110.922 136.54Z 187.96Z
nOXB 94.8ZA 114.8210. 141.341\ 173.861\
79.7 SP 97.4 ZB 118.82B 146.2 48 179.968
82.5 VZ 1011 0 lZ 123.03Z 151 .45Z 186.27Z

• Frequency accuracy, ± .1 Hz maximum -40· C to +85·C
• Frequencies to 250 Hz available o n specia l o rder.
• Continuous tone

TE·12PB

• Frequency accuracy, ± 1Hz maximum - 4O· C to + 85· C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resis tor

r,COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854'()547/California: (714) 998-3021

OurTE-12P Encoder might be just the solution to pull
ou out of a sticky situation. Need a different CleSS
m8 for each channel In a multl-channet Public Safety

stem? How about customer access to mult iple reo
eater sites on the same channel? Or use It to generate
y of the twelve tones for EMS use. Also, It can be used

) access Amateur repeaters or just as a piece of ver
stne test equipment. Any of the CTCSS tones may be
ccesseo with the TE·12PA, any of the audible fraquan
es w ith the TE-12PB. Just set a d ip switch, no test
~ulpment is required. As usual, we're a stickier for
Jay delivery with a full 1year warranty.

utputtevet flat to within 1.5db over entire range selected.
.mmune to RF.
Powered by 6-3Ovdc, unregulated at 8 rna.
t ow Impedance, low d istortion, adjustable etnewave output,
iv peak-to-peak.
nstant start -up.

Stuck with a problem?



- - - - - - - - - - - - - - - - - - - - - - - -1

~

19. 0
19.3
19.2
I I . ,
18 . 2
11. I
15.3
11.01
101 . ,
10. I)...
'-'

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

'0, 80. 642. Deopt, H
MII"'-IViIl•. M0 21103PROCAST

-"

PROPAGATION
PREDICTIONS

ON YOUR HOME COMPUTERI

• fof V1C·20 (l td. Of • • ponCkld ).
COMMODQIfE6-'.e PfTfCBM

• Calletle or 0 1111. only $18.95 ppd,

DATE , 15 ~"9£R

L ~.l-C'" FLU•• 118 SUNSPOT ~R, &8
F "', W3 N ll "' I L LE R5 VL "'0 39-05N 0 16 - J 1W
'0' COPENHI\G£N OEN"'nF1K 55-'0 N IlI Z-3 IlE
O I STANCE. 6 '16 It'" • ' 02' "' I • 3'91 N'"
Il£ARIN(I . 0'2

ur ~

_0 9. 1
. 100 8.9
_ B.a
' 3'"' a. l',M 8 . 6
~ 8. 5
.... 8. 5
. 1.0 8 . '
_ 8.6

'90)0 8. 5
1 _ 13 .5
LI00 11_ .

YOU EARNED YOUR CALL!
NOW DISPLAY IT PROUDLY

IN A TOP QUALITY
LACOSTE-TYPE KNIT SHIRT.

ONLY $14.00 With your ca ll in rich em
broidery.
$1.50 extra fo r first
name. Choose
from 10 great
colors: rust,
cream, brown,
green, yellow,
navy, 11 . blue,
aqua, white, and
black.
Adult sizes only S-M·l·Xl Club and dealer
inquiries invited. Please add $2.00 for PIH.
Make check or money order payable to :

Coin Int'llne.
2305 N.W. 107 Ave.
Miami, Fl. 33172 _"

MAJOR AUDIO BREAKTHROUGH
The ICO M 700 senes have MIC pre amps built
Into their mICS , Regular mrcs can't be used
The NEW EQ 200 P EQUALIZER has a pre
amp burrtm. allowmg ravcnte mcs to be used
with ICOM See J u l ~ -'2 QSl . CQ. 73 reviews
on rmcrooncne equahzer

Makes All Ml(:s Sound Great

.I\~l EQ200P

APPHO~t 0 ...es

SubscrJption
Problem?

73 does not keep subscription
records on the premises, therefore
call ing us only adds time and doesn't
solve the problem.

Please send a description o f the
problem and your most recent ad
dress label to :

T....,.. yOU "nd e n fOV yOU' SUbSCfl p hon

=- -loJ" .......
Subscript ion Dept.
PO B Oll 931
Farmingdale, NY 11737

' 59.95
+ $3 shlppm~

Wnte For Catalog

(618)295·3000
HElL, LTD.
Marissa ,ll62257

BY 'COM
U!;ER!; GHOUl'

M/ C
Visa

$129~5

NEW! HF WATTMETER
• D ,g,t",l ResolutIon (0 1 0 ' 1 Walt )
• Wid eband t 160 through 10 melers)
.. Wide ,ange (O FlP to 1999 wallS)
.. Det achab le (R F Sampler un-pluQS )
.. Battery Save. turns 011 m,nutes after

Rf d llul llPe ar.
• Price ,ncludes- Readout . HF Sampler.

batte ry . VSWR
nomogram
• 'ld complete
schemat ics

.. 9 0 day
warran ty

.. 21 9
wrlle o r c all 
e-Iek PO 80x 625. Ma"ena. OH 4 5 750

1-(61 4 }-374·2280

Introducing

STAR II

. ~ 0(, III

~I
STAR

COO'. Ind Credit C. d
Onl... g il TOll FREE

1·800-247-1151

$ID
G4LAXY~ . "
ELECTRONICS
6009 N. 61 Avenue
Glendale. AI. 85301
1-602-247-1151

****************************.
CompletB Antenna Systems from 16915

Full BOO Mhz Rang.
Tun. 1.9-2.7 Ghz
Includlll all
ITFS Channels

DEALERS WANTED

....'<-~\ MULTI-CHANNEL
" MICROWAVE

FREE :z Meter JAYBEAM 
ct.oot:. 01 lW512 M 5 ... Y"'Ii' '" UGP<2M IJfO<'rcl
pla w"" Tow.. P'o',-" 011... , m ,,1d Qu, wly

0' 'ng " Than"'"

..'0 ........ -._
~.-- C if ..... '$6 U
rd.;' 19'8' 8n-I5+O

TRl-n~L T I ....o-.... T-.
TTW 1T "'''-.'OQII M99. '
TT:J5o' Sol· ... ......,..." 9 OQ II '799. '
We_ .....01"- ....., ••••...,
........_ CAl too- doOctlu:'ll """'" __

HOT Df",.D GALVANIDD TOWERS

TRl·ST....CK SlXIoonv T_ I. ' 0" '0 120"
TSl0 , «r __ 'ed _ I "11"."-'"
c~.. t299. •

California Antenna Systems
,~....- ." ,..-,;.... fa< ..... """... ., - ,......

'T_ e-.... c_ 0 _ .._ """.. 1'08
_~CA_ ' __ 210'_.- "'" -...._ ~--
10__-

KSG TECHNOLOGIES
High Technology a t

Reesonble Prices
An",,"ncln~ ,~. bo;>onl .11 II AM S ... , • • " .i~

Th. KSH TH" Il NOI.OGIES liew.r arrv .cw """.d
• f:.d u, i... ,y built lar ' M T II8-.,," enl"" Comp.", . ,mK

AH R...MS RTIY'CW SOFTWARE
• Ad.opL.oblo to 01..... <Omp" ....... _ .';l.< ."", "",n ""It .
• Ono ." • 6' - boon! .....U y",,'- 'Of " ..,. _ ....

......... f"~... J)Hnodulo,<>I' 'both ....'k _
RTTY AFsK noodu.Iotor
CIO'~ .. otlI von..bIot,_
C\Oo' 1loIo~....,...
~..__~ .......--.. f\"....._

• Etdlod _.- Po.. .,.,., -.I
• ~_ ""dlol
• I_ ......-. ..r-,_••. ,..,... ....
r ...._ ~, r"CIT om po-.f.-loIlfl. ,:100<
...........fIll _ld b" '" Pi'll " T w .....~ RC"S[ Lt:TTt:lIS
KSGTo<h"",,- rp~ · 1 k>t .. I... ~""

• F...hIoo.1Io ~'a.<" UMo prin.... '" ...,n..........~.... 1M.....
• \lOX ...., "SCII ...ndard " .po""",,, f""" 6<,
• Ophm;..-d , r<>Od no<XIKII; ' iofI
• F. .oy ,.... IIa,,,,,, ,n mmU'''',. "" " .... Cu'
• Cornp!<ou ki, t>f p.,," . nd d...Hod ,n"Net",",
• 90....~ .,ih •••• rr.nl~
RCI'.'·L,II... 110...<1 Onlyl , :10 00 ",",'poid
ReI'.'·1K Illoord.nd Po Kill .. 25.00 """,paid
rp~ IICornplotaly " blod.nd T_ , ~.OO_'paid

r... _'.-.)'n'........'_ .n,. ""
KSG TECHNOLOGI ES ... 11.

'ltlO 51H "'''1' . Pu:...S"ST GIIO\'~ "I. :Jr;fl:
o.c. .............. Ot_OnIy .... V_ "'n ...e.td"'_0.-. __ ..._,__.........

TRS«l'" II • ...-.c' 01_~. (T.""" Compa.nyl
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Order by Mall
o. Telephone

For other g.eat Yaesu moc tttca nons
get the top ' rated FT Newsleller.
St ill only S8 per calendar yea. (US).
$9 Canada. $12 Overseas.

~FOX TANGO COnrvn"TION
Bo. 159" S. W. Palm Beach, Fl 33416

(305) 68,.9587 ,'" "

IU_ll:><: k . h' ~l__" 0.
..........i~••o.. ...." "'U."r _ polo'''r . . . ... 1
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WARe for FT·101
Modern ize any model of the orig inal FT·
101 $e. ies by add ing iI/ three WARC bands
fo r RX and TX!
• Use 10 MHz now; be ready fo. the others.
4 Increase resale value of you • •ig.
• Easy installation. detai led ms trucuons.
4 tocrooes all c rys tals, reraye. etc.
• Tested, lool·p.oof design for all but 'ZD
FT·l 01 WARC Kil lllAN ..... ", ONLY 125.
Shipping S3 (AI r $51. Florida sales la> 5% .

GO FOX TANGO - TO BE SURE!
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UHF POWER AMP
AM.fi155/GRT (ITT 3212) 225--400 Ml'll RF amp.

'!J1W llIIlpUt !rtlm4-1OW
input using Elmat
X651Z; silver'plated
cavity In remDvabl'
ltaw". Fltqulres 1151
230 VAC & 20 VDC .
7.t9v•• ,8- 751bs,

sn. Used'not "st'd...cenent condition: $149.50

R-a92 RECEIVER, 0.5--32 Mhl AM·
CW in 32 bands: methanica l digital
tunlng. 2·4--8 Khl baoowldtl'l; 100 KIU:
calibralOf. 25 tubn: requires 24 VOC
5 arTlJS . ll V••l4'II . ll-. 60 100, sh.
Uslld-reparable. $135. CtJkd .. $2OlI.
Manual. ~rtia l r,pro : $15. l S-l 66
speak,r. $10.95. 24 VOC 6 AMP
Supply . lor R·392 - 00 connector. used: ....• S25.
TEKTRONIX 516 DUAL TRACE SCOPE. ce-re
MhZ respo flS' wil115· CRT. $el'l$ilivily 0.05--20 v/div
and Sweep 0.2 usl<:·2 sl<: /d lv calibrated, Squall'
wav, calibrator 0.05--100 vollS. Requires 11!l VAC
60 Hz . 13Yu9:V•• 21 Vt - . !)O Ibs. she Used'
reparable S165. ChK ked .... __ . S225 .
F"ricn F.O.B. 1.ImI. O. • VISA, MASTBlCAllD Accel*d.
Allow tor SlllllDing • hnd lor Nt. FREE CATALOA '13

Addr, u·b,p1. 13 • Pho",: 419/227-6513

•

FAIR RADIO SALES .·1.
1016 E. EUREKA· 10. 110 $ " LIM A, OHI O , " $101

2 4 0ClU'l ORI;IEft 1..1 ....
'--" .~-7313

...·llI.· 010> I'V-~ - 2.~L wi no
IOI!roDTE CDOT1OO.. - __10__
......._ - IOI!& . ". . '1'5 _ _ .... 9 _ 9 5

C A PL E CONVE~TER BAL E

TAVCO C O M M U N ICA T I O Na
"~· ' 46A _ CM:£I< IlOAO
CllRPOI N6 . ...... vr.-oo< ' 4113. ... 183

JERRa..D Js> ~30 Il:: _ so. ~L
w l fH I N BANO GAfED &YNC
lI£C1JlI£R _ RE & . 2... . '1'5 _ _ ... 4 9 _ 95

l.H" ..DO< lXlH\IEIl TER - totNE"TS
" ,_ I1NIl .....FI_
'0 l.H" - RE& 1 3 ' . '1'5 _ _ .~b _ 95

...... _ -""'S '''>-C. O. D.' . Go<

otoO(I '4 . ~ SHIPf' I 'OI".-.IOG
FORE oflO' l.8O IT llIIOVlI£ II

OR""''' DI RECT .-_ -

HA1'o'1 & S"WL
SOFT"WARE

Send a n d recei v e CW or
RTTY with these prog rams
and your TRS-80 Model I or
Mo d e l I II co mp ute r. NO
HARDWARE OR TU
I S REQUIRED' ! All
110 is done via the cassette
ports and c a b l e . Result s
ri val hardware /software
combinations sold by others .
Wri te or call WD9ECD fo r
details or to order .

WOODALL SOFTWARE -
P.O. BOX 284 ... 107

Plainfield , IN 461 68
(317) 27 1-2565 (Eve s & Sat )

JERROL D S8-3 - I N SAND GA TED
GAIE D S YNC DECODER - UIl£ WITH_ v COHY£FlTEFI w i no OUTPuT ON
~L 3 - M& I I4' . ~ - __99_ 9 5

PRESERVE

73 WITH

pes 4000 300-3000
S90 0 SS~ EACH

Order 24 ho ur s d d av 1215 1 884 601 0
FREE UPS N .P .S. In c . W A 3 1FO
113880lWOOORO JENKINlOWN PA19046

BINDERS & FILE CASES.
...._p ~._. in..... of" .\fapzi.... hand, and prot«:l.

ed in h. ......,"'" and d"••bl., Iib< • • ~· fi~ bo~~ or
bi ......n . IIoth oil"'" 0 '" hound in red le.lh"",II.,
.. jl h th" mallu ;""~o ... mped in JOld.

F ilii b.nOl5:~h file boz hold5 12 i.....-. ,,'jlh 51';"'"

~i.ibl., lor .,ny "',.,....""".
$5.95 uch. 3 lor 517.00. 8 1", $10.00

8ind"n: u<;h b inde , IlOld. 12 i....... a nd opt'". fla'
r". "..~. .....din,ll.

S7..i\fI " . " h. J for S21. n . 6 fu r $-i2.00
I l JS A 1'". lall" [la id. r " ", i,ll n o .dcrs m uo1 ind .. d .,

$2 .50 per il"m.l

PI.,• .., ,I.le yu.... d", ired 4111 77 I n 111"4 1.

S.md " h",: 1o. n . m..ne~' orde, In:

I~" ' ..<>1•• 8<>. ("-"'P" P .n. Bon 5 UD. P hi l.del ph i• .
PA 111141 , pl.,._ .11...., 6 I n 6 ..'....10.0 10 , d.,li,-.,..-)'.

So<ry . n.. C .O.D. o. phone o rd.." .

AZDEN PCS-4DDD
2METER TRANSCEIVER

AND PCS-300 2M TALKIE
We'll Beat Any Price in This Issue

10 AMP Regulated Supply
10 AMP Continuous s52.

Service Manuals

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-SeU·Trade l':::~§~',,!rJ
Our 4th reGr

NUTS & VOLTS
MAGAZINE

PO BOX II I I -G • PLACENTIA , CA 92670
(7 14) 632-772 1 .. 137

JOIN THOUSANOS OF READERS
NATIONW IDE.. EVERY MONTH

U.S.A. SUBSCRIPTIONS
5 7.00· I YR . lRD C LASS MAIL
$11.50· I YR. 1ST CLASS MAll
$25.00 • LIFETIME · lRD CLASS

>1\,0 With Free Chtssified Ad ~

.. See tlst " I Adver" se ,s 0" pag.. I l ~
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

1«·'''6
1"5·'''6
so-sa

144-' .......
220-222"
220-22"
soea

1« -' 48
'BOO

28030 432-434
2&-30 43$-437
..,.... "'-ee
6' .ae 43$25

' _'48 432-436"

' Add $20 100" 2M inpu1

Exciter
Input Range

26·30
28-29
28-30

27-27.•
28-30
eo-..

14"'46

"'''144-148

--

For UHF,
Model )(\/4
Kit $99.95
Wired $149.95

For VHF,
Model )(\/2
Kit $79.95
Wired $1 19.95
(Speci fy band)

LOOK AT THESE
ATTRACTIVE CURVESI

-HIH+t+-+t+

VHF a UHF LINEAR AM PU FI ERS, Use with
above. Power levels from 10 to 45 Watts.
Kit, from 569.95.

FOf ssa cw, ATV, FM, etc. Why pay big
bucks IOf a multi mode rig fOf each ba nd? can
be linked with receive converters for
transceive. 2 watts outpul

Receiver
Output

144-148
' BOO

, 44·148

'830
' BOO

2 7·21.•
' BOO..,....
28-30

'''''''48
'44-' 48
so-sa
28·30

432-434
eas-ea
-aa-see",..,.
"39.2!li

Antenna
Input Ranoe

' Bn
soe..,....

144-'.8
145-147

''''''' 44,.
146-1 48
144-148
220-222
220.22.
222·226
220-224
222-224

SCANNER CONVERTERS Copy72-76,135
144,240-270,400-420, Of806--894 MHz bands
on any scanner. Wired,lteated Only $79.95.

SPECiAl FREOUENCY CONVERTERS made
to custom order $119.95. cailiOf deta ils.

Models to cover every pqletical If & if range to
listen to $Sa FM, AN, etc. NF - 2 dB or less.

UHF MODELS

Kit $54.95
Less case $49.95
Wired $74.95

~l.NA( J.
P30• • nd ~32.....

r......
MsJoo! F!'!Q RIo!!Q! NoIM FIgure .Q!!!l.. PI!o!
lNA28 ..... 0.11 dB "' dB S39.~

U""O ec-rc 0-8 ea ec ee $39.95 VHF MODELS
LN.Al44 l~leo 1.0 de la de $39.95

Kit $44.95LMA220 180-250 1.0 ee 17 dB S311,1l5
LNA .-:32 ,..,." 1.odB ladB $44,115 Less Case $39.95

Wired $59.95

•

ECONOMY PREAMPS

Our traditional preamps, proven In years 01
service. Over 20,000 In use th roughout the
world. Tuneable over narrow range. Specify
exact lreq. band needed. Gain 16-20 dB. NF =
2 dBorless. VHFunltaavaHable 27 to300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit leas case $14.95
• P3OC, VHF KIt with case $20.95
• P30W, VHF WlredlTested $29.95
• P432K, UHF Kit leas case $18.95
• P432C, UHF KIt with case $24.95
• P432W, UHF WlredlTested $33.95

P432 also available In broadband vension 10
cover 20-650 MHz withovl tuning. same price
as P432; add ~B" 10 model # .

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise fig ure
rar'1Q8 possible without the fragility and power
supply problems of gas-let's. Units furnished
wired and tuned 10 ham band. Can be easily
retuned to nearby lreq.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator fi lters
built in.The combination of a low noise amplifier
almllarto the LNAseriesand the sharpselecliYily
of a 3 or 4 sect ion helical resonator provides
Increased senaitlYlty while reducing tntermcd
and cross-band Interference In crtucer appli
cations.. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gai n = 12 to 15 dB.

- '. - ..-- - --

.. ... - .. ...•
-
•

-

-
7'1Pb15.'."'l'Ify c...w..

01 Ree......, atw1
fWr;eI ReIoI._

- ... ,..- ,. ... --
R'I !li ' R_lYe. Frollt End

R' ...... R220 Frgnt Elida. HAA 1..../220, .. HRF' l «1220

---
... . ,

. ' &

FM-5 PC Board Kit -ONLY '159.95
complete with controls, heatsink, etc.

10 Watts. 5 Channels, for 6M, 2M, or 220

cabinet Kit, complete
with apeaker, knobs,
connectors, hardware.
Only $59.95

PricB

$49.95
$49.95
$59 .95

~I".., _~

~

----

Tuning Rartge

143-150 MHz
213·233 MHz
420-450 MHz

Mode l

HRA·144
HRA-22O
HRA-432
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• SENSITIVITY SECO ND TO NON E; TYPICALLY
0.15 uV ON VHF, 0 .3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·
PROOF SQUELCH, AFC TO COMPEN SATE FOR
OFF·FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

Wlr.ctIT••I.c1

'745
1795

FEATURES:

KIt

1585....

-------

For years, Hamtronics •
Modules have been used by

individual hams and manufac
turers to make repeaters. Now, in

the Hamtronics tradition of top
quality and superb value, we are proud •

to offer a complete repeater package.

Band

8M,2M,220

440

JUST LOOK AT THESE PRICESI

CALL OR WRITE FOR COMPLETE DETAILS.

TRANSMITTERS AND
ACCESSORIES

• T51 VHF FM EXCITER IOf 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Wattscontln
uous. Kits only $59.95

• T451 UHFFM EXCITER 2 t0 3 Wattson 450
ham band Of adjacent. Kits on ly $69.95.

• VH F & UHF LINEAR AMPli FIERS. Use on
either FM atSSB. Power levels from 101045
Watts to go with e~citers& xmtg converters.
Kits from $69.95.

tsM .. '. c"oAr, co.-- .r lell. j

• HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF' 144 for 143·1 50 MHz $3 4.95
HRF·220 for 213·233 MHz $34.95
HRF·432 lor 4200450 MHz $44.95

• COR KITS With audio mixer and speaker
amplifier. Only $29.95,

• CWID K ITS 158 bits, fie ld programmable,
clean audio, Only $59.95.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate onloH functions with
touchtonee" , e.g., repeater and autooetch,
Use with main or aux. receiver or with Auto
patch. Only $89.95.

• AUTOPATCH KITS. Provide repeater auto
patch. reverse paten. phone line reeote
control of repeater. secondary control via
repealer receiver. Many c tner features.
Only $89.95. Requires OTMF Module,

• A16 RFTIGHT BOX Deepdrawn alum. case
with light cover and ro searns.7 ~ 8 ~ 2 inches.
Only $ 18.00

INTRODUCING 
NEW 1983 RECEIVERS

• R144/R220FMRCVRS for 2M or 220 MHz.
0.15uVsens.; 8 pole rtal filter& ceramic: fi tter
in i-f,heliCalresonator tront end for exceptional
selectivity (curves at left). AFC lnc:l., xtal oven
avail. Kit only $119.95

• R451 FM RCVR same bu t fo r uhf.Tuned line
Iront end, 0 .3 uV sens. Kit only $ 119.95.

• R76 FM RCVR for 10 M, 6M, 2M, 220, or
commercial bands. As above, bot w/o AFC or
tiel. res. Kit s only $ 109.95.
Also avail w/4 pole filte r, only $94.95/ kit.

RI44 Shown

• R110VH FAM RECEIVER kit lorVHF aircra f1
band or ham bands. Only 584.95

• R110 UHF AM RECEIVE R for UH F uses.
Including special 259 MHz model to hear
SPACE SHUTTLE. Kit $94.95

I
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o'u. n OlI
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,Conn US ,

169.95
plus 52 .DO

""(CcN'I u.s.)

Fol' "oon 1Ilan. II .
."ll IV Ph>'
"MIU F1 2'01 ~
IIlAH. 111 II N ,cu '·
C.om'um

' 59"
REPLACEMENT NICAD
FOR WILSONfYAESU

' 2695 =:'

fl.MOUS EAVESDROPPER"
SW RE CEIVING ANHNNA

........
._~

c
,

'6:;~l.eJ;'~
POCKET WORLD RECEIVER

• I;·Dilnd pOC ioel ..orId 'eceivel-Sw 1·~. Plus MW
• Exl!emely C()'1lp,lct and Ilgn lWelg~1-Palm Sil ed'
• SW lland sp'eMl dlal·eas, 1uninC! . r" ninq iM;r~lor

9-BAND ICF-7600A $109.95
ptu e $2.00 UPS

Q"~ ' .." ~.,""' f,... 1 • "., ,. """ ' 0 _ ~••••. " "00
.... SOl "'" .""". ," ..
.".• ''''C'' 1,-, .." , _·' ·_Oi, '." '".- .

eew PORTABLE
APARTMENT ANTENNA

M_PlF 1 l U I S
_ I'lF ae Il"'VI UII5
_ I'T·1 .,1 1 5
~, I'T1E 11"'VI 1M IS

AMECO
PREAMPS~

":'~~ ~,e-" USA _ '"

Put Your Computer "On·The·Alr"

The InterfaceT'"

Lbl 1149.95
'189 .9~

Your personal computer l)fIcom", • complete CWiRTTYIASCIl
.end end receive terminal with The InlanllCt linking 11 to your I.en, _
celv••.

If \'0" own an Apple II or Ap ple II Plu s, A'er; .ao or 800. TR5-80
COIot comp"" ,.or VIC-20. n. lnlarfllCe will put yoor compll.... "011·
Tn. ... I/".

SOftw.... for each .yslem fRlu'" split screen dlspley, bu nered
keyboard, Itllul d ,spl.y , I nd ~I..-oe pori •. "_ \111;1'1 any CentronICS
compeUble printer lor hard copy. Solt".'ll is availabl•. on di'Slo" " f
lor IIW Applll and prog.am bOerds lor If>e olhoen,atlldcl,tione! coal.
APOIll Ala n VIC-20 TFlS-«lC T~99 VlC-20 CornmodO<ll ~

d iskllttll ~d bowd l)Oard lJOaId .......t.xt Ham_.,
S2i~ $o4g~ ~g,~ S59 9!> $9995 S99 9S S999S

Plul S3.1IO Shipping

Add $5.00
10' Ihlpping

(COnI" U.S.A.)

n

\\i'''' 2.8 dbd GAIN
BASE ANTENNA
S 1 5 00 Pluse ~

1 00 Y1(lOinQ
~.,

• UI> 10 '" m"e F... T," nsm,' M g
• ...... nd. 1,••-- vox Ollll.t!'O"
• l'QM ... ,g ~'- ~" '~lln Q 0.

Here 's an mexpenswe,
crnni-duectc nat, 144·14B
MHz. '1: wave antenna .
FilS 111." mast, 50 ohm
impedance. A real problem
solver!

Valuable aid for Amaleur
use In antenna msrauaton
lunlng/prunlng. held day
ate , pius nunoreos 01 ap
oucauons In nome

busmes s. sports anc
recreanen Uses 9 volt bat
tery mot supplied I

... ..'·..1. ·,.. VOX
PORTABLE TRANSCEIVER

'49 15

".......

ar

• AC/OC power
• AM 52';' 1610 KH~ .

• FM 88-- 108 MH~

• A lA 106-136 MH~.

• PSB 136-114 MH~

Po nab il it y and practicality
are buill r ight in to this

newest Panasonic receiver,
not to me nt ion
LOW PRICE!

• ' '''''0'0'
• Ou" '",.,.,......""",

• u....... ,.·. ,,"'....,..
•"_"V>9' u'""" ,,"'...._......

THE NEW PANASONIC
RF-1405 HAS IT ALL!

• -.. Com""
• 0... lI._n ....nul ll,..n
• 2 '~ ' H , ' '' ·W. J '~' O

We I II>CO Co"' ''' u noe e '' I>'' '
Spooc..hll S512 . "" 5S J2""
e"'OCMf S ' o< "'Oil .~ , mOf>'''' 0<

.._ ~.I<I . t>l>'OC ll" Of'I .nc'""
o ~ g I~t we', llODu'.' leom
M........ '...

,.011 9\11I olII<I !'ansm,1S~
e<.toveI ""OI>g" ''''' 11"~' h·

t emt' j' to<r VSVl'~ IS ac",tvN by
.c",s!,ng lpetlol< !un,"'l Slug on
""'I<",ng nelwQ! ' esoe me "'~,

Cit Can De eo.' f '"",,,,ec 1(>/ ~d'

...."'he' .... 'Inoul ,pef<.1 1000S

CALL OR WRITE MA STER CARD. VISA. MONEY ORDERS. PERSONAL CHECKS TAKE 3 WEEKS
TO CLEAR. ACCEPTED INTERNATIONAL ORDERS WELCOME. PLEASE REQUEST PRO FORMA
INVOICE ILLINOIS RESIDENT S ADD 6~ ~ SALE S TA_.

MON THAU WED 9 30·600, THURS·FRI 930·8 00. SAT 9 30·3 00

plU~

'2." UPS

AM/FM/AIR/PSB/2 METERSI

FAMOUS AVANTI THRU-GLASS
MOB ILE ANTENNA

• .1' AO<l l EO '"""" "
• N,H, . "'."""J .....,'"
•1·_ ,W.".n'"

'\,VS " "" u"1l

......._....... c••
.. """0 ",,,
Sl""" '0. . ....Of.

CALL FOR PRICE & AVAILABIUTY

Tile A"mT, On Glal~'~ Itle I".. 'wo
way common ltal,ons .nTenna I ~al

TO ORDER:

HOURS:

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

MORGAIN MULTI·BAND ANTENNAS ----

'I

ao..eOHO/A 60140 MI' oancs (69)
1514O"'0/A 75/40 MI . eeeos (66)

~1'~'<E3l"

POPULAR VALUES FROM SPECTRON/CS!
.. . .......

, . ",-l~ " ~
it-S, ~~s ;~ ,.'
·;",.····' ·$69 95' #. ~ , . ' .' •

ONLY •

E.'I4 '. IC' T 1220 IlHIl
1'4 IC T ,..-0 III ...,

SU B·AUDI BLE TON E
H EADQUARTERS

ENCOOEAS ..... . 11 Do

$29'510( 0 'C_~~on..,

1=".......=
•

... SHCIRlIm· CUSHCRRFT· DARK.· HAM MY· "USIUR· II¥·GRIN·ICOM· KRII11IONICS·
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i
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11 9.9'
. 49'

10 M' l"htn.. oa...C . oIIs
0.1'Il> b..ic DC wolll

4 'C cell.

° 10 2.0 A "'I" , ""'P'I
O,I I020 M. ....... 6 '-"

SPECIFIC...TlONS:
RanIC I MH. '0 ' 00 M H.
Sen. iliwi'y Leu Ihan H MV
R. solu,ion 100 HZ(l low ' " '. 1

1.0 KH z (ru, ple)
7 eliJ,iu. 0 . " LEO
2,0 ppm 2O-WC
, VOC '" 200 ....

- 6
~__ iii

---."':t..:... .
PRI CE S:
CT·SO ""red. I )'eM Mty 51' 9 9'
CT·30 K i~ 'l() day 111..........,
RA-I. rtte.... -.1 ."..,. ki,
RA·I ...,..,j...t_ ......-
II>ed IMnd...,. ~..-_
ochellWlCl

PRIC ES:
CT·70IONd,I)'e. ......-,. $99 9'
CT·70 Kit,9Oday,.,u.....
raDl)' 849'
AC· I AC~, l .9'
8P-1 N icld pack + AC
Ida",e./ cb,p, 12,9'

COUNTER PREAMP

S PECI F ICAnON§:
DOAC ...... 100uV 10 1
DOAC

~
.~~

,~.

""peeI.nee
"'Cf;U' a<:y
Po.... ~

f or -.u" tv ......k ..aruJ. from 10 10 1.000
MH>. 5m.a1l ro-.....t h ph.a " ....""......-I..m..kJ.

• Fba 2' pill
• BNC e-oon
• G re.. lOr saitfiDf, 1lF _ pid-.... loop

5.J.4 ,9S Kit "'.,9' Winod

"",",
I _ baM:

$79~WIRED

TERMS Sa".,."","" ~u• •• n'~ E..m,n. '''' '000'< " nol pleo.""
'olu,n ,n ,,"g,nl l lo,m 1", .01uM "'<)0 ~"'. ' ''' . n,pp, n ~

,nou,.nc.,,,. m..,mum ot SID 0 •• , add 1 ~ · . COD.dd
III Or"'" u...... SIDod<l S' ~ "'V _nlS aM " . ,• •
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$159~IRED

$99~IRED

PH ONE ORDE RS
C ALL 716·586· ) 950

The CT-70 brub the p'icc bamc1" ... lab .-Illy rr-II<')' ClIOWft'I.

[)ellllu fe..__II ... lbrft ~l'C1lC)'''''''''' 11 wllllpn> .....,lIf"ocatlOft,

':IOIJ wleaable p"'.-.. and pl. ktivity iDdic male mnnu.
_ T he ",ide freq..enc:y "1IfC aMbles you 10 a.:cu....1y '" ...,wI

from . udio lh", UHF wi'" 1.0 _ ...=..,-th..•• .OOO I'lb ' Tho cr·7Q It

.... .... .... to all you . m...u"'....nl~ in the r.. ld, leb or ham . haclc

H.~·•• 1ilouI4)o. ,....... purpooe «>WIle' 11IM PfOwide. ""* """,.lter
l'ursctionl., ... _liew.bIoo """ Tloe MIN I-IOO doc.n·' h• •• the fUll

frequency ''''' 0or input impe<W>co qu.litl• • fOIl"" in hiJhe' pric. uni'" hut
for b&.ie Rf' li ",-, m""luremenll, il COI n' I be be.~ Accu.11e mUlu.emonll
CIon be mlode r...... I MH I I Il the ....y up10'00 M H. wilh Cl""llenlsen. il;' ''Y
thmlllhoW the . on.... ond ,be ,_ pie ,,,.... Ie, yOIl select ,be resolution

de..red Add tile IIICId,..k 0JlIMlII ud tile MINI- I00 m.kes on idell lddotioll
10 )'011I" tool boo ,.". MiI> the- field ' rr-IICY ,,-':h ud ...~

ACCESSORIES
T. 1escopic wh", 8NC pl... . . .•• $ 7.9'
H"'" ""pedance probe. 1iJ)lt Ioedi 1'.9'
Low ""'" probe. for.udio 11 . . . . . . . . . . . . . . .. . . . . . . 13.9'
o.r"", probe. 11~ 12,93
Till boll ,.". CT 70. 90. MI NJ. lOO . . . . . . • . . . . . . . . . .. . . . . . . . • 3.9'
Color burst . . ..._ ""'" ,,"bbrates ..,........
..... lIco1or TV ..paI. . . .. . . . . . . . . 1. 9'

n.. OM·700 off.... prof~ q p«""_" I~"" pr....
""-vt.. ....1u4ot: 26 J ltt'.._ anJ 5 funct ....... aU an.,.J '" •
«lft".-..<. _y ... .... lonao< , M ..-.... ... ~...t I.... 1\1

...... . \1 _ h LED <...Jout ...h~ Jec,m.aI pla< ,"'."c
""'"' "" UlJOCOllOl"l onJ .......1o.d pro<<<t>o<>"p '0 12'10 on oil
' an INJ,,,,. If " llw.,of·proof The OM·700 >1< honJ><......
).. hI,,' k. •u-.J All.'> <_ ...lth <OR'no...... .....""' I. N ,I m.k.. " an
,J...I .Jdltlon '0 .n ~ .hop ,

The CT-90 i, the most yon.1l1t. rut"'"~od~••• oil.bIt f<JI' Ie..
llIan$300 .00' Ad>.nceddnil" RlOturft ;"'Iude; three ...lea.&blt ..,el'",,",
..... dips. p'" inokMor and •~ displaf Idd I\ancUoa ....ich holdt tho

dISplayed CCUIl.tlef tho input iI '._ .c4 A.... aIO",H.> TCXOb_
buc is IOMd ..-11 nllbln , ren) bea, eaJ,bn._ ehecb "IAU'It WW II,

0pc..-J1y. .....",mal ruad bollef)' pooc.... . lenIalll beKiapul MOl M......._Of hi'" IUbdily • .,..ta1 ....... t1_ buc _ lo.bIc. The CT·90.

podonnon•• you .... <OWl' 0Ji

•
9 DIGITS 600 MHz $129 95

SPECIFICATIONS: WIRED
Ranp-: 20 " , 10600 MH,
Sellli!i¥ity. u .. thM 10 MV 10 ISO MH.

Leu <!wi ~o "IV 10 500 MH.
ReooIutioo< 0.1 H. U O MH. ' ,

1 0 H. (60 WH, ,
10.0 H. (600 lotH, '
9 ....ts O, .~ LED
$wldanS. IO.OOO mHI, 1.0 ppm 2O--.w-c.
Optional Mien> _ ' 1" 0"-0.' ppm 2O-«YC
8· " VAC@2'0",.

DIGITAL MULTIMETER $99 ~IRED

7 DIGITS 500 MHz

S PE C i f iCATIONS;

Ran,., 20 HI to 600 MH. n.cCT-'O in llil.l. b be...h coun'.'W , w.1i meuureupto6oo MHI
s..nsiuwi'y Leu ttwl2' mwto 130 MHI WIth 8 diJ,i1 preci And. one oIill beot r..l.....III'he Bec. iwe Freq...""y

Leu ttwl l30 mw 10 600 M HI Ad.IUI". ..hic.. "' the CT-30 illlO . d1J1l1.lreodout for ony rtte._ , The
Ilnohtion: 1.0 Hz t60 MH . ,_) , .

10.0 HI (600 MHI ranacl eaoily~fo< Illy rtte._...t .......... 0CIIII>e<:ti00> 10 tile
I Oil" 0. 4" LEO reoe"' VFO .ollth.. i... qua...,j I"".. ...ddlnJtIIe_w....4.p_ '''00
2.0 ppm 2(l.4(I· C w.y 11m.. the <lperoQon ~ tile CT·'O. tile~ .... be _._dy
110 VAC or 12 VDC _!oed on or oil The CT·SO• • -.. thaI . ... ....,n dioublo-dIIIJ'

8 DIGITS 600 MHz

""""0"_'__ 01""'"n ......__••'- ... '"...-,..-- '".'......-.",_C_ "...,.,._---- ..._--- ..

filmsey ele£:lmni£:'5. in£:. .m; 53
2575 Baird Rd. Penf ield . NY 14526 ",. 62

S P ECIFICAT IO N$;

~ 20 HI 10 ' 23 MH.
SotftsItMly Lntm.a 30 MYIOI 30MHz

Lnt m.a 130 MY 10'00 MH.
RnoIution: 1,0 H. I' MH. , J

100 Hz 130 MHI 1
100,0 H. (' 00 MHz n.n,.l
7 di.ill 0 .4'> LED
10 ppm TCXO 20-40 'C
12 VAC Oi 230 m.

AUDIO SCALER

F.. h"'" <nol"""""""" me_ ..... mulliplies
U P ia. fr""""""".

• G re'" ror PL _ .
• MuItJpIi<I by I°0< I00
• 0.01 HI <nol1ll>Olt

529 9' Ki, $J9.9' W,nod

DI.plly.
T im. b.se:
"'-,

PBIC Es:
MIN I- loo ...ired. I yo...
.......anl, 579 ,9'
...C· Z "'. adapI., for MINI-
100 39'
BP-Z Nield pack ud ...C
odaptm'chu.er 12,9'

7 DIGITS 525 MHz

PRICE S;
[lMm ....... I ,..••,••, 1999'
OM. 700 Kit. 90 d.y porII
.....anty N 9'
AC.I. ...C adapto< 39'
BP-l . I'''cad p.d +"'C
Ida",• •/c hl ' . " 19,9S
MP-l. Probe lil 2,9S



DEALER 01RECTORY

Culver City CA ColwnbwOH
JutI', EIo<tn>nies. 3919 S<pol...... Blvd. , Cui.... The biggt'<l ar>d '- Hom St<,,.,, in "'" mid,...,.,
City CA lI023O, 39ll-11OO3 . Trode< 4133-1886 San featurloK Kenwood and oth.-r quality product>
IMgo, 827_5732 jll_ NV), w ith ..." .Iung dj,pIoy>. W....]1 ooly 'he _.- Aulhori:r:«l J;:eIlw ood Service. Uni....] Amo_

lew Radio I""., 1280 Aida Dr " 1I0yn0I<blJy'K
Fontana CA (Col""'.....) O il 4306A, 1J6$-.42l;1 .

Compl"'. Ii.... ICOM, Do<>Tron. T"".T..,.
Mj,.~. Cubic. lu",", .

~" «m """'roni< SligIer, O K..,- ~ bohbri>t. t<chnician. ..peri_ Tl99I~ ·~A -....... - _M,•
-~ Al.oo e ll , ailia, l.ndmnbil•. Fonlano u"!!""!l'" Prngro"",. CW T,• ....,.i"". CW Pro<-- .~~ Sier •• Aw ., ,-~ C. boo. D' 1010. WAS, SSTV, Homki<f. P, o-
92335. 822-7710. !(to""'. AUP Computer PI'Oll. om .. Bo-o J68.

Sli~r. O K 1«611 967·2034 ,

San Jose CA Scranton PA
Ilay ._', -..I Arnot. ", R.dio <tore. ,- lCOM. Bird. Cud,,,uft, Bod""." , fluk•. l ar_• """ Ama' eu, Radio ..I... 61 """iooo, W. ...... Hu>tI.... A"t...rna Sp...-;ali>t>, Astron. A... ,,·
f<.>.'u,." 1(""",000. lCO M, !L2dffi, V....,. Tm· ". ~-. W2AUIW2V5, "EA, Vlbroplex,
T.." Son'..,'" many mo"" Sh..... Radi n. [""., II .mK"),, Amphenol, Son~. B& W. Coo·Se.1,
1318 So, k _ m A..,., s.an 1_ CA 9~ 1 28, Cowl C.aIt, J.W. MiIl",IDi. w. , ARRL,
9fl8.-1I 03. Amooo, Shun, LoR"" ElertronKs, 1112 Gr.oo.

.10'\0 St.,~ fA IS5(l\1, :H3-21t-l .

New Castle D E
MOWItliintop PA

Footory Aulhoriud Dealerl y....., . 1CO M, Ton· WIl.KES-BARRE AREA
T"", fiK. "",""" AEA. Kanlr<>rln, s.anI<C. Full

VIIFIUII F Equip""",' &: Supph.._From HT ,Une 0/ A"""""n... No Sal<> T Oll In n..I.w. ....
0 ... mU. oK 1·95, Oel. ....... Arna...... S"Pl'!y, "

' W Amplilier<, Tr.JI5WTten. VlIFiUliF
Microw. ,... U nea r Ampli/i...., G. A>FETn .- ,..... , 'W ,.... D' 191'00,
"""'ml", OSCAR Equipmen'. WW Noi><-328-1728.
_mI". An' . n"",,, Pow.r Suppli.., From ,
ICOM. Lunar, M;"row • • • Mod ule<, ""'Boise, JD UniblP.r.bolk. Mutelt, SSB ElectronKs, .-
cos, ~". fllfT·Tonn•• T.m., KLM ,

ROX'''' M""olaio . _'. _ h.m de..I.. , C&l1 Mi' ."", San'..,. Tokyo lIy_ f ow", . T ...o ...ml"
RI M fim for AEA. Az.deo. KO K, T.n·Toe, Ru'- lor ""talog. n.. VIIF SHO P. Dept. S, RD<l , Bo.
'emu', C"",""aIt, .nd mont RJM E1e<'tr'Oniea, 349. Mount-OinI<Jp fA 1 S7111,~,
4202 o..rland, _ , ID ilJ105 . :H3-401~ .

DaUasTX
Preston JD IBM PCl Appie ~mark.. products; hobbyirt<'

R"", WB7BYZ har ,ho La,j(e5t Stuck of Am.teur el<rtrooic. project lei\>, m,oo oompl<te mo<1<om

Gear in !he lol",rnountoln W... and tt.. _ ",. ",bto;;rIptiuni..td1ile rv ...... lei\>.

PrI""". Call "'" for &11 ~"'" h.m .-k ,- EPI\OM programJl'WldJpllca'",. popular memo
ory IC t<oten. da ta v-. application notes••nd

Oistributinli;, 18 So, State. Preston ID 83283. .....,... than fO)) part; In <tocl< ,~M_. dio<-retes, vid<o pro<Iu<t<, .nob .. 1'1.-. wrile for
~ .... 1;m-........""taI01!. 1IIo;I.p..,o;I."'t ...

Ann Arbor MI troni<s, 841S-06 Airtin< Rd., Do.1lto TX 15201'i.

s... .. for product< Ii, . T.....T"". R , L. Drake.
BaltimorelWashington0...-" &nd man~ monoOp'" Munday thfOOgh

Saturday. 0Il30 to 17:lO. ....'BBVCR. ....'BBtlXO, A. on",l tr.Ol5i>tors••mpli/ier>, oocill.lor> .nd

WD8Ot:N . nd WRRp t..hind tt.. oouoler, Pur · LNA>, CoaxIal ""hie . nd """'-0" ."~
...... Rad;o~y, 321 E. 1I..."..,. A,..... AN> Too gue drtioor wi,h Miorow • • • I.t.".,o')· '.
A.bo, "II .j,fj1114 . 668--8896. plied Sp<cialtieo. I""., llHOIG - On ••,

lId.....iUe. Maryl.nd M M . wn.. ~95·:1393,

BaI,. 7112-2211. 1,311 . ..... '" 6,00 p..... Munday
H udson, NH lh.... Friday .

Loo11_H ...... 'W" . 00 E.peei"""'.....,
P.rto. Boob, G<!o.r. A"""'nos. Tow...., Call for DEALERS
q"""". l'olean', ELECIllON ICS C ENTER, 61

y~. ' M1.0_ R-d (Rool< 3"1. Hudoon. NIl 0305 1. company M~ ~g'

~. con conW'n up to 25 words jor wlittk
as $150 yearly ("repaid), or $15 per

Albany, New York month ("repaid qllnrterly). No men-

UPSTATE NEW YORK ... ' f mai/>{lrder ""'- M " ro
KENWOOD . ICOM . TEN·TEC. ~-.

ro<k permitted. Directory "'" ' M
"""'....U_ . Hootl.... "'l flL. lIy·C.in, patjmen/ must reach us 60 da!p in ad-
B&:w. MFJ. Mir.~, New . nd U!IO<I <qolpmerlt, OO~ oj publialtion. F" exampJe,
Serving ,t.. am.lOonr rommunily,;ooe 1942. advertising Jor the Jan . '84 i.llroe must,.--.. '-'- I""., ,~ , C•.,tral be in our hands by Nov . J$f. Mail toA. ......, Albany, ,- '"" 12205 . ~_

jO..., mil. W... 0/ North.... y.,.;l 2W) . 73 Mall.~ne, Peterborough NH
03458. A TTN: Nancy Ciampa,
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PROPAGATION
J. H, Nelson
4 Plymouth Dr.
Whiting NJ 08759

EASTERN UNITED STATES TD:
GMT : 00 • • • • " " " •• .. 00 "...... "

, , , H H H ,
" " 1lA "'AGE "TO '" "

, , , , ,
'" ". '" lIA ,,,

". us, ••u. " " " " " " " '" " '" " '"C." . " l<)N' "
, , , , ,

" " '" '" '" "'''CLO''O r ,
" "

,
" " ". '" " "

,........ " " , .. , , t .. " '" '" "'''0'. ,
" " " " " " '" " ". ". "......" " .. " " "

, ,
" .. " '" ",",. 'co '" "

, , r , ,
" '" '" '" """L''''N<s " .. " .. " " " .. '" ,.. ]/," """,P,' o .,eo "

, , , , ,
" " '" '" " '"SOU'H .,.'c. "

, , , .. " " '" '" '" '" '"u.•.• . A r ,
" "

,
" " !IA " " "

,
WOS' COAST '" " , , , , , .. '" '" '" "
CENTRAL UNITED STATES TO:
.,..... '" "

, , H " H r .. "
,,,

'"'.C'''1O... '" "
, , r , '" '" '" '" '" '"' USTA' ''' lIA '" " .. " " " " .. '" " '"C'''''" lONE " .. , , , ,

" "
,,,

'" 21A 21~

O" Cl O" O , , H H ,
" ... "

,,,
" .. ,......... '" " " r , , , , .. '" lIA '"' NO," ,

'" " " " .. " " .. '" '" "......" " '" " " "
, , , .. " '" "M, .'CO .. "

, t , , ,
" " " '" "...",..'".. " .. " " " .. " r '" '" " '"PUEA'O A'CO .. .. , , , , .. " " '"

,,,
"""","".'C, .. , , , .. .. .. "

,,,
'" ". '"u. s.• . • . , ,

" "
,

" " 14-, .. " " "
WESTERN UNITED STATES TO:
.,..... '" .. , H " " H " " '" " '"'.OON" ... '" "

, , , ,
" " '" ". '" '".....'""". '" !I-' .. .. '" " " " .. '" " '"C'"'' l ONO " "

, , , , r " 11 A '" 2 1-' '"'''''LO''O "
,

" "
, .. " '" ". " .. "H. ... .. '" " .. "
, , , , .. '" ". '"'''0'' .. .. " .. .. " " " " '" '" ...

,"" " '" " '" " " t , r , .. .. '"ME",CO '" .. r , , , ,
" '" r1-' '" "...",..,,,.. '" " .. .. " " "
,

" .. " ..
PUOA"'. 'CO .. " r , , , ,

" "" '" 11 A '"SOOT" "'.'C. "
, , , .. " " " " "" ,.. '"U. S.'. • . .. ,

" "
, .. .. " .. .. .. ..

" "CO' " '" "
, , , , ,

"
,,,

'"
,,,

"
A = Next higher frequency band may also be useful.
B = Diflicult circuit this period.

First letter = night waves, Second = day waves.
G = Good, F = Fair, P = Poor• • = Chance of solar flares.
II =Chance of aurora.

NOTE THAT N IGHT WAVE LffiER NOW CO MES FI RST,

NOVEMBER
~ MON TUE WED TH.J fRi $AT

I 1 !2 13 4 '5
I F/F I ~G/G GIG ! GIG

6 __ i7 8 9 _._ 110 11 126~_ F/F GIG ~ GIG __ FIG . FIG

FFIG [14 FIG 1~ FIG 16GIG f GIG 18 FIG 19GIG

,20 21 .22 123 24 25 26l GIG I G IG l .GIG l GIG I FIG FIG FIG

2728 '29 '30
,. F/F F/F I' F/F I' P/F"



,
. ' LCD five-digit frequency readout with night '

light for high visibility day or night.
• Two VFOs for quick QSY across the band.
• Ten memory slots for storage and recall of

favorite channels.
• Selectable synthesizer steps (5 kHz or 10 kHz)

in dial or scanning mode.
• Priority channel for checking a favorite

frequency for activity while monitoring another.
• Unique VFO/Memory Split mode for covering

unusual repeater splits.
• Up/Down band scan plus memory scan for

busy or dear channel. Scanning microphone
included in purchase price.

• Full 25 watts of RF ' power output from .
extremely compact package. .;.

• Built·in automatic or manual tone burst.
• Optional synthesized CTCSS Encode and

Encode/Decode boards availabie.
• Lithium memory backup battery with estimated

lifetime of five years.
• Now available: FT-730R

10 watt 440-450 MHz FM Mobile Transceiver

,

And don't forget! Yaesu has a complete line
of VHF and UHF handheld and battery
portable transceivers using LCD display III

FT-290R - 2 Meters
SSB/CW/FM Portable

FT-690R - 6 Meters
USB/CW/AM/FM Portable

FT-790R - 70 em

~=::H~ Pcrtatne 'Y7~ R ~n n \lfil
uL;;ll.5eJ~ ... 83 'AIW

Poco aoo Soecncencns SUbject To ~'he -a4 10 . V 482R
Change Without Notice or Obligation • ~ • I UIII

FT-708R
FM Handheld
70 em

t•I
FT-208R
FM Handheld
2Met~

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount. CA 90723 • (213) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Goid Park Drive, Hamilton, OH 45011 • (513,874-3100



oscesener In amareUf radIO

More rntorm.rnon on the T S 93US Is
cvauabn- from ,III authorized dealers of
Trio-Kenwood communrcauons. 1111 West
Wainul S treet. Compton. Ca lifornia 90220.

o Fluorescent tube digital display.
Six digit readout to 100 Hz no liz modi
Ilabk-l. plus d igitalized sub-scale wnh
20-k1l 1 steps . Separate two d igit uuncauon
of HIT Ircqm-ur-y ....hlfl.ln CW mode , dis
play indi{'atl'" t tw ac-tual earner fre-quency
of rece-Ived it .. well .... trnn ....muted signals.

o RF speech p rocessor,
RF r-hpper type processor provides h~er
average "talk-power" im prove d InlC'lll~lbl]jty .

• One year iimlt e d warranty on perta
and la bor.

Other feat u res:
o SSB monunr circutt . 3 step R.F attenuatnr.

VOX . and lDO-kHz marker.
Optional ecceeeortee:
• AT-930 automatic antenna tuner.
• SP·930 external spe-aker- with selectable

audio Ilners.
• YG·455C-I 1500 HI.) or YG-455CN ·I (250 IIlI

prug-rn CW fthcrs fo r 455-klll IF.
• YK -HMC,I 1500 Hz) CW plug-In filter for

8 .83-Mllz IF.
• YK-8~A-I 16 kHz) A~l plu~-Ill fi lter fur

8 .83-MHz IF.
• SO-I r-ornmen-Ia! stabil ity T CX O (te mpera

tun- compensated crystal o ..dllaturJ,
Requires. moutncauons.

• MC-BOA d eluxe- desk mfcmphone with
UP/ [X)\\-'N swttch . pre-amplifier. 8 -pln plug.

• TL-922A linear amplifier Inor for CW gSKI.
• SM·220 station monitor (n o l for panadaprert .
o IIS-6 , IIS-5 , IIS --\ , headphones.

KENWOOD
- -==:=J ,

" " "" r ,
• ~

,
"- 0 -

". • J . ~
,

•• ,
" ••

• Automatic antenna t u ner. built-in.
Co vers Amateur bands 80-10 meters.
indudin,g the new WARC bands, Tunln,g
ran~e automancauv pre-selected wnn band
sciecuon 10 minimize tunin,g l ime. "AUTO
TIIRU" swill 'h Oil trom pa ne l.

• Dual digital VFO's.
IO·Hz step dual digital VFD's Include band
tntormauon . Each VFO tunes eonunucusty
from band to band . A large. heavy, flywheel
type knob Is used for improved tuning ease.
T .F. Set switch a llows fast transmit
freque-ncy sNling for sptn-Ireqncncy opera
tions, A-B switch for cquanzrng one VFO
frequen cy to the other. VFO "Lock" switch
provided . RIT control for ±9.9 kHz.

• Eight memory c h anne l• .
Stores both fre-que n r-y and band informa
tion . VI'-U-MEMO swncn allows use of each
memory as an Indepen den t VFO, (the
original memory frequency can be reca lled
at wtlll . or as a fixed frequency . Internal
Battery memory back -up. eslimated I y ear
life. (Balleries not Kenwood su ppliedJ.

o Duai mode noise blanker (" pu l s e "
or "woodpecker"' .
NB-l. w ith thresh o ld control. fo r pulse-type
n o ise. NB-2 fo r longer duratlon
"woodpecker" type norse.

o SSB IF etcpe tuning.
Allows m d e perjd e ru adjustment of the low
an d/ o r hl~h frequency elope of the IF pass
hand. fo r best inlent'rem't' rejecuon. IIIGH/
LOW cu t control rotat ion not affected by
seledln~ USB or LSB modes.

o CW V8T and pitch control• .
CW Va riab le Bandwidth Tuntng
controf umes ou t InterferinJ,t signals. CW
pitch controls shifts IF passband and simul
taneously changes the pitch of the beat
freque-nc-y. A " Narr ow/W ide" filter selector
sw it ch Is provided.

o IF notch filter.
100 kllz IF notch crcun gh'es deep.
sharp. notch, better than--40 dB.

o AudJo filter built -in.
Tuneable. pe-ak-type- audio rutcr for CWo

• A C power s upply built-in.
120 . 2 20 . or 240 VAC. switch ..electe-d
tope-rat es on At: only).

Spt't'"ljication.s a nd price.. are sub lf"C't to ch a nge u'l l hoUl nOlic.. or obllqaliQl1,

The TS-930S is • superlative. higb per
fo rmanc e , a ll-soUd stete. HF transceiver
keyed to the exacting requirements of t he
DX a n d contest o perator. It covers all
Amateur bands from 160 through 10
meters. and incorporates a 150 kHz to
30 MHz general coverage receiver having
an excellent dynamic range.
A mong Ita other important fe a tu re s arc.
5SB s lope tuning, CW VBT, IF notch fiUer,
CW pitch control. dual digital VFO's, CW
full b reak-In, automatic antcnna tuner,
and a higber voltage operated lolld state
!"lnal amplifier. It is a vaila b le with or
without tbe AT-9 3 0 automatic a n te n n a
tuner built-ln.
TS -930S FEATURES:
·16 0 -10 Meters, with 15 0 kHz -3D MHz

general coverage receiver.
Covers all Amateur frequenc-ies from 16().IO
mete-rs. IndudinJ,t new WARC b,...mds . 0 11

SSB, CWoFSK. and AM . Featu res 150 kllz
30 M Hz ~('ner<J.I coverage receiver. Separate
Amateur ban d ;I( '('ess keys allow spee-dy
band setectton . UP/DOW N bandswnoh In
I -MHz steps . A new, innovative, q uadruple
"UP" conversion. dlgit<lll'LL syn rn es tzed
ci rcu it provides s u perto r frequen cy accuracy
and stabtlny. plus l1;rea tly enhanced
scjcrttvtty.

o EJ:ceUent receiver dynamic range .
Rcretver two-tom' dynauuc rangt, 100 dB
typical 120 meu-rs. 50·kHz spadn~. 500 H z
CW bandwidth . at senstnvuy of 0 .25 uv.
S IN 10 dBJ. provides the ultimate In rejec
lion of 1M drstoruon .

• All solid state. 28 volt operated nnai
amplifier.
T h t' Ilnal arupltfter operates on 2H VDC for
lowest 1M distortion . Power Input ra te-d a t
250 W on SSB. C\\'. and FSK. and at 80 W
on AM , Fmal am p li fier prntecuon t'i r (1JIIS
with coolin~ fan , SWR 'Pow er meter built- in .

o CW fun break·ln.
CW full break-In l"i rcull u ses CMOS logle Ie
plus reed relay fo r smooth. quiet operauon .
Swttchable to sernt-break-tn.

Superior dynamic range, auto. antenna tuner,
aSK, dual NB, 2 VFO's, general coverage receiver.

TS-930S
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