
Amateur Radio's
Technical JournalT.M.

International Edition April 1984 $2.50
Issue ##283

GAWayne Green Publication

Bargain
Basement
Signal
V1onitor
'age 20

Masada!
' age 94

V1icrowave
l'ourself
'age 42

V10bile
Nhiplashes
'age 56

Inside Dayton
'age 10

Doing It at Dayton
This unofficial Hamvention handbook helps
attendees and dreame rs alike . , . , .. WA4BPI 10

Me and My Stupid
O ld PMOS Converter
IX'l At last, there's a n easy way 10 get - 12
K...::il V from a + S-V supply. Who said "t ria l
and error"? . WB1HKU/6 1 4

Watch That Signal!
rn Haul out vour o ld oscilloscope and
~ turn it into a signal monitor. The con
version is easv and th e pri ce is right.

... . . . . . . . , " . . . .. " .... .W4RNL 20

Digital Design:
How to Interface ICs
~ Connect res to the outs ide world w ith
~ these hints from the author of "Dig ital
Basics" . . . . . . . ".. . . . . . ,K4IPV 30

Emula te an EPROM Elephant
lSl The portable RAM-faker never forgets.

Well , hardly eve r, . . . . " , .. McCarthy 40

Crysta l Microwave
~ "Easedroppmg" on this part of the
~ spectrum is up to you, Here is a simple
way to start. WA4WDl 42

Ta ke a Trip to Europe
These tips f rom t he world 's top SWL make it
possible " " , . , , Peterson 48

Sun Fun-100

The Conlog Solution
~ W hat's the key to winning contests!

Put an Atari and th is program at the
helm of your station and f ind out.

. . N5ATD 62

Ishmod's Journal
W hat happened in 1963 f inall y surfaced in
1983.Was heafool? . " W hipple 64

The Te rminal Terminal Unit
~ Build this variable-shift TU. Its perter-
L.::J mance w illknock you dead. .. K3PUR 70

Wheeling a nd Dea ling
with Preamps
rn For a sw itch, from the remote hills of
~ West Virginia comes a great antenna
idea, WBPMS 84

Painless O p-Am p Filter Design
~ Custom applications can be easy. Just
~ f ollow this step-by-step guide to a per-
fect triple op-amp fi lter. . .. W4RNL 1 0 2

How to Have a Sunny Field Da y
When Michigan hams turned to solar power,
they got more than they bargained for. Does
successmean anything? . . . ,WBYZ 100

FCC-125
Letters-127
Dr. Digital-128
Review-l 29
Reader service-130
Barter 'N' Buy-131
Awards-132
Satellites-133
Dealer Directory-162
Propagation-162

Never Say Die-6
73 Intemational-92
Ham Help
115,116,132,133
New Products-116
RnY Loop-118
Contests-119
DX-120
Social Events-122
Fun!-124Dayton Doings-10

Fo ur Bands, O ne Whip
~ Quadruple your mobile operating plea
~ sure, please, but don't blame us,

.. , , , , , . . . . . . . K3QF 5 6

04

: urope on
~O a Day
lage 48

rhe Saga
)f Ishmod
18ge 64



ICOM is proud to announce
the most advanced amateur
transceiver in communications
history. Based on ICOM's
proven high techno logy and
wide dynamic range HF receiver
designs. the IC·751 Is a
competlllo n grade ham
receiver, a 100KHz to JOMHz
continuous luning general
coverage receiver, and a full
leatured all mode solid-state
hom band tronsmlHef, thai
covers all the new WARe bands.
And with the optional Internal
AC power supp ly, II becomes
one compact, portable/field
day package.

Receiver. Utitizing a n ICOM
deve loped HET DBM, the IC-751
has a 10SdB dynamic range.
The 7Q,45 15MHz first IFv irtually
e liminates spurious re sponses.
and a high gain Q, 0115N1Hz
second IF. w ith ICOM's PBT
system, g ives the ultimate in
selectivity. A deep IF notch filter,
adjustable AGC and noise
bla nker (can be adjusted to

e liminate the woodpecker).
audio tone control. p lus RIT with
separate readout provides easy
to-colost. clear reception even
in the presence of strong QRM or
high noise leve ls. A low noise
receiver preamp provides
except ional reception sensitivity
as required.

Tran.mltter. The transmitter
features high reliability 2SC29Q4
transistors in a low IMD (-38dB @
100w). full 100% duty cycle
(intemal cooling fan standard).
12 volt DC design. Qu iet reiay
selection of transmitter LPF's,
tra nsmit a udio tone control.
monitor c ircu it (to moottoc your
own C'N or SSB signal), XIT. and
a high cerromorce speech
processor enhcrce the IC-751
transmitter's operation. For the
CW ccerotor. semi breok-in or
full QSK is provided for smooth.
fast break-in keying.

Dual Dual WOs
control led by a large tuning
knob provide easy access to

split frequencies used in DX
operation. Normal tuning ra te is
in 10Hz increments and
increasing the speed of rotation
of the main tuning knob shifts
the tuning to 50Hz increments
automatica lly. Pushing the
tuning speed button g ives 1KHz
tuning. Dig ital ou tputs are
available for computer control of
the transceiver frequency and
functions. and for a synthesized
vo ice frequency readout.

32 Memorl.,. Thirty-two
tunab le memories are provided
to store mode. VFO. and
frequency, and the CPU is
backed by an interna l lithium
memory backup battery to
maintain the memories for up to
seven years. Scanning of
frequencies, memories and
bands are possib le from the unit,
or from the IC-HM12 scanning
microphone. In the Mode S
mode. only those memories with
a particular mode are scanned:
others ore bypassed, Data may
be transferred between vro's.

from VFO to memories. or from
memories to vto.

Standard ~,.,. All of
the above features plus FM un it,
high shape fac tor FL44A 455KHz
SSB filter, fu ll function metering.
SSB and FM squelch, convenient
large controls. a large select ion
of p lug-in filters. and a new high
visibility multi-color fluorescent
cnsorcv-tnot shows frequency in
white. and other funct ions in
white or red. make the IC-7Si
your best choice for a superior
grade HF base transceiver.

OptIon,. External frequency
controller. external IC-PSi 5
power supply. voice synthesizer,
computer interface. internal IC
PS35 power supply, h igh stability
reference crystal (less than
.!.10Hz after 1 hour), IC-HM12
hand me. desk rruc. f iiter
options:
SSB: FL-70
CWN: FL-52A FL·53A

FL-32. FL-63
AM: FL-33

... ICOM
TheWorld System

ICOMAmelico.lnc. 21 i2-116thAve NE, [\ellevue,WA Q8004(206)4~4-81 ~~ / JJJ1 Towerwood Drive.Sui te J07, Denes.TX 752,34(214 )620·2760
All $IOred spe;:iliOO/ioru; a,.. approximote o-c subjE'Cf IQ d10nge wlthoul no~ or obliganan Al llCav. radios 99"'/iconrly e,.,;:eo-d FCC requior;oru; 1i~""9 lp1.l'1ous emiSSiOnS
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8 -3016 REG. $239.95
SALE $ 199.95

8·1016 REG. $279,95
SALE $249.95

B-l08 REG. $179,95
SALE $159.95

8 -235 REG. $89.95
SAU $79.95

0·1010 REG. $319.95
SALE $289.95

BIRD Model 43
Call for price

Most elements
In stock

2M and 70CM in a single package.

BUY A TW·4000A
FOR $599.95

and select two of the follow ing
items absolutely free!

1) VS·1 Voice Synthesizer
S39,9Svalue.

2) TU-4C sub-audible
tone generator.$39,95 value.

3) MA-4000 Duo-band
Mobile Antenna. S44.95 value.

VAN NUYS, CA 91401
6265 Sepulveda Blvd.,

(818) 988-2212.
S ao DIBgO Fwy 81 Vdory B lvd

......, pF'IOOUC TS ' ......(;E • NH' P",-OM..R' ROllO' ._..

SHuR, • SIO.. .. L..,..E . STO"ER ' TE"'PO . .. .. _lEG. T'I<S'''O

,"wSTA" . vO<:o", • '''ESU ."" -... """0'

,

W·51
SALE $849

W·36
CALL FOR PRICE

LM·4700
CALL FOR PRICE

TS-930S
Plus 4 BONUS

"EMS
1) Antenna tuner.

(FACTORY INSTALLED)

2) MC-60A microphone
3) YK·88C-1 filler.
4) SP-930 speaker.

REG. $2029 VALUE

$1799
SAVE $230.00

ROTOR SALE
U-ll0 HD·73

Call for
price

SALE! SALE! HAND-HELDS
COMPLETE UNE

IC-751 OF ACCESSORIES

$1229 2 MTR 440Mhz.
_..;;;...;.;IC;.;-O;;2AT le·04AT

KLM
KT·34A

CALL FOR
PRICE

KT·34XA
CALL FOR

PRICE

SAVEl

PHOENIX, AZ 85015
1702 W. Camelback Rd.,

(602) 242-3515,
East or Highway 17.

C...."S . CUSO-;"A" • 0" ''''' _ O....E • ox wG' . ..... . c
_nER _ '''·OAIN • ICOM ' J . '" "'U E" • KA..,_,CS
"'''WOOO • xl ... . LARSl N • l UN.. R . ..., ,, • " ' . _ M1CRO-WG

FREE SHIPMENT

-- - '
j~~~~

• • •

FT-757GX

•
...'" - -- - .- _ ~

I milT .
~ - "" ~ ,.., ~ -

FT-726R
EXCELLENT

FOR OSCAR

UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

800854-6046

TS-430S
TR·2500!
TR·3500

CALL FOR
YOUR LOW

PRICES

NEW!

(CaNI. and AnZonll cuslOme rs please p oo rnJ or visit ~sred stotes)

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

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. LaPalma, 2811 Telegraph Ave., 5375 Kearny Villa Bd.,

(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560·4900,
Betw&8n Oisneylalld & Koons Berry Farm. Hwy 24 Downtown. Lett 21111 oft-ramp. Hwy 163 & Clai,emont 1.4,,11/I Blvd.

KENWOOD
SPECIALS

TR-7950

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

5 miles south on 101 lrom SF Airport.
'l' _ ....." .. NeE ......""........E/Xl. "'''''Et;Ol. " Nl£NN"
SPEGI""STS • ARRc • " STOlON . aHOEN • aE NcHE"

BE" ' ·TEG ' a>..o. ""nE""'" • B • "" C..LlllOO!< • COL"".

tt IIICOM/

VIEWSTAR VS·1500A
ANTENNA TUNER

Reg. $399

SALE! Call

CALL FOR
LOW PRICES

ONHANO·
HELOS
and all
YAESU

FT.208R ITEMS FT.708R

Pn·CBS. specifications , dascnPlions s ubjacr 10cnllnga ...,thoul notice. caht. /It"Id AriZone residf1nrs please add selllS tn.

73 Magazine. April , 1984 3



Circulation Offices:

INFO

Manuscripts

e.- """ ",_w.''In _...,. u.s. -. ~ __
__SoWwn _ ...,. us. _
_ ... u.s. __ ~ ..- - -

To SUbscribe,
renew or change

an address:

Elsewhere:

Subscription Rates
I~ Irw Unlt.. 511111 ..-.:l _ ......,

I)noV_I12I_S25.oo
twov.,.a·_rJB.oo"'""v......Qll_Il53.OJ

Advertising Offices:

Canl_ln", ""'" 01_"""sU dr-"'lll _ _
\11'' ' ''' _ _ r..-..
- lot ..-.....~..... _
eat> .......... no ...- uly lot ....-
... .-..- ' 0 OIl'\' ' 1. _
_ _ I "'_. 1111__
• •"*"," _ -. _ ........ Pa.,.
.....-.I '<If It. .- 01 ...,. _lell..
~.... _r....- ........ _
,-. All -.._ ..- III ..
......101ho7.' __
__ 10 _. lot 1T 0' .1 ....
.' 11 ........--

Editorial Otflces:-_to......" "'" Il30elI
_lIllJ_71

Manuscripts

SubSCription
pr~emor

question:
_ 10 7.J. ~i<In~
1'0 _ 1l3" F.". ..... NY 11137-.._.._-
n __.. t _

... O101M8X1Q .. '" ..,~
0,~ (ft.".~ eo _ -.
P_1M>uultl "'" _ -.._
llOIC-uo _ OIl -1M>uultl "'" OWA
.., OIl ""110"011 -.g_~
_ COOl'iGl'lC -. ~
-. AI...,..__ "'" I*l 01
_ P ..., III ' ...._ ar..... ....~--
" ., I , lmmlt.~ .......
""" ~""'-l.IMa"l,YO.",. Jvon
"""'" ...1~loe. _ ".10'" _ ad
____ to 1'3; Sur.ctIpl.... Sa·
-. 1'0 _ 1131. F~"

NY "737. "-_II dlll_ 11I 1"._.tb... Clr<>Jloli<ln 0I1111butar1

" ""-""'" fSSN _ 11l111 _
_ ..........,III7.J.~ I.t IS...,
Of~ QtIOOI\, ....... _ .......
_ to .. "'" (l)oIllI.""",_-, _ OII_to ". _
OWA_. _ _ ""-.o_
Eo-. _ ..... e•...,.C-.
w.- 0.-. Ire- AI fIGI*I __

""' .. 01_ ..· ·.·._ ...
'... . _ ar OIl . ... ' ... ....-- .." .- .....TII I _h~
,., ,", ,.. Am """"' .... ~'Oll.

_ to 7.'. 5ubIOct\Ill.... 0 ..... .
PO _ 1l31. F...... g _ NY ,, 7;17
F... _ OI-"1_ _ 1_ ltom YOIJ'

..-I '-'I 1_01 n, Far gjn Iut>
KttPl ......, IflCl__ ....... """ od
_ II .....1 II ' hOM 01 gin recI
pIonll.

$15DTMF DECODER

APPLICATIONS: Call-up system
• Repeater or commercial con
trols > Etc. limited only to your
imagination·

Actual SIze 3" x 3"
-Shown Assembled

LJM2RK decoder kit includes all
component , relay, and P.C.
Board . . .
$15 plus $1.50 shipping.

LJM2RC enclosure kit includes
molded case, speaker, input
cable ...$5 plus $1 .50 shipping.

For information and to
order write:

FEATURES: Single or dual tones
adjustable over the 16 digit
Touch Tone range • Adjustable
response time. Relay output.
Manual or auto reset • Single
tone ON latching with different
single tone reset OFF • Oper
ates on 12VDC • Interfacing of
multiple boards for multi~igit

sequential activation and reset.

See the demonstration In
booth 318 at the Dayton
Hamventlon.

INPUT: Audio from transceiver,
scanner, etc.
OUTPUT: SPST (N.O.) relay.

The U M2RK decoder kit con
verts your receiver into a special
receiver or control. When a user
selected time-tone combination
is received, the output provides a
relay control for activating
speakers or other devices.

$15•

Don' mlu our 30 meter excitement.

HUSTlIR -
snU.1HE STANDARD OF PERFORMANCE.

Hustler's new 6-BTV six
bond trap vertical fixed
stat ion antenna offers
aMbond operation
with UrYTlOtched ceo
veoerce. The 6-BTV
offers 10. 15. 20. 30.
40. and 7S/&) meter
coverage INith ex
celani bandwidth
and low VSNR. Its
du'able heavy
gouge allrrWun
construction with
fiberglass trap
forms and stain
less steel hard
ware ensures
long reliability.

Thlrty
meter kits
(30-MTK)
for 4-BTY
and 5-BTV
are also
~.

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE

**' c.......
THE METHENY CORPORATION

204 Sunrise Drive, Madison, IN 47250
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editorial by Wayne Green

QSL OF THE MONTH
To enter your OSl., put It In ' '1 erwelope . Iong with your eneee 01 • book ' rom 73's

Radio Bookshop and rnenn to 73, Pine SlrfMlt. Peterborough NH 03458. Attn: a SL of the
Month. Entries not In envtllope~ Of without ill book choice will not be accepted.
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Continued on page 148

magazines. Every now and then
I find a toy li ke this wh ich I think
might Interest readers but
which could be hard to find for
most people.

I'm one of those people who
rush out and buy almost any
thing new. I almost always have
a few surprising toys in my
shoulder bag when I travel. It
might be a radio, a miniature
TV, a new k ind of digital watch.
or a new br iefcase computer.
Some people are just now
discover ing the Walkman . . . 1
had one of those within hours
of its reaching this country
eight years ago.

A lot of these gadgets you
see in the mail-order catalogs
are dogs, despite the glowing
copy and gorgeous pictures, I
pore over each new Sharper lrn
age, Markline, JS&A, and so on
catalog that arrives. Yep, I've
tried the hanging by the feet
gadget.

For instance, take the new
tiny TV sets. Great technical
marvels, no Question about It ,
but who needs a Walkman TV?
On most of the TV shows these
days, you can turn off the ere
ture and lose little, so if you 're
an addict , why not just get a
miniature radio with the TV
sound channels? I doubt that
we are going to see many pee
pie walking around the streets
with portable TVs on their
hands.

Clive Sinclair has invested an
enormous amount of time and
money developing a very small
portable TV. But for whom? I
suspect that It was more the
challenge of making it than any
serious market expectations
which drove Cli ve. I'll be watctr
ing the success of the Sony
Watchman and the new caste

l.ancClller

c.."~

tem from the 2001 into the 7600,
calling it the 76000, (digital. I
presume). wowte! Again, as
with the 2001, the sensit ivity is
about on a par with Don
Rickles, but it tunes from 150
kHz to 30 MHz, plus the FM
band! It has a bfo and a vernier
on the tuning so you can tune In
sideband Just fine. It also has
ten buttons you can program
for Instant frequency select ion.
I find that handy for WWVICHU
time and my favorite FM sta
tions . Yes. it has an automatic
scanner, too.

It 's possible that some of the
ham dealers carry this radio.
You might want to check
around. If you travel much, this
can be a real prize. 1love check
Ing the 20m and 15m bands
from different places around
the world as I travel.

I've been looking for a ham to
join my staff who might, In adot
tion to testing new ham gear in
the W2NSDIt ham shack for re
views in 73, arrange with Sony
and other such manufacturers
to make non-ham products
such as this available via our

Doug LeFe.e. KM3K

'D'
MClnheim, PI.. I7S4S

USA

THE SONY SURPRISE

A couple of years ago, Sony
brought out their 2001 all-band
dlg itally.contro lled rece iver. It
wasn't terribly sens itive, but it
would tune in CW and sideband
and the price was, particularly
for Sony, most reasonable. This
was followed by their 7600
shortwave receiver-truly a
marvel of compactness, small
and light enough tor the jacket
pocket. It also had amazing
benospreac for the most popu
lar shortwave broadcasting
bands-and a surpri si ng ly low
price.

This was followed a year
later by the 7600A model , with a
couple more bands. I liked this
one particularly because it
covered 40m and the CHU time
signals, a nicety skipped in the
first model. I took this radio
with me on all of my foreign
trips so I could check the VOA
newscasts and make tapes of
local AM/FM and SW stations
In unusual spots around Asia
and the Middle East.

Then last year Sony did it.
They put the digital tuning sys-

W2NSD/~

NEVER SA.Y DIE
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TH- 500 mpa
eter FM handheld tranl ceiver
ith every conce ivab le o pe ra t ing

feat ure.
R-2500 FEATURES:

• We ighs 5 40 g. 11.2 Ibsl. 66 (2-5/81
W x 168 (6-518) II x 40 U-5 /8) D.
m m Hnchesl.

• LCD d l~tal frequency readout.
• Ten memories includes -MO" for

non-standa rd s pht repeaters.
• U lhium battery mt"mory

back-up. buil t-in . lest. 5 yea r lifeL
• Memory sca n.
• Programma ble au tcmanc ban d

scan, a nd upper-lowe r scan
limits; 5 ·kHz s teps o r targer.

• Repealer reve rse c pera non.
· 2 ,5 W or 300 rnw RF o utpu t.

(HIlLOW powe-r swnch).
• Built-In tunable Iwtth vartabfe

resistorl s ub- lo ne encoder.
• Built-in 16-key aurnpatch enrode-r ,
• Slide-l ock battery pack.
• Keyboa rd frequency selecuon.
• Covers 143.900 to 148 .9 95 MHz.

WOlle charg ng.
• Battery status Indicator.
• Complete with fleXible antenna.

400 mAH NI-Cd batterv. and
AC c ha rge r. -

Optlona lacce ••orie l :
• ST-2 Base stauon power supplyl

charge r Iapprox. I hr.)
• MS-11 3 .8 VDC mobile stand'

ch a rge r/power supply.
• \,B·2530 2 ·M 25 W RF powe r

a mps.. lTR ·25oo on lyl.
• T U-l Programmable crcss

encoder (T R·2 500 onlyl .
• T U-35B Programmable crcss

encoder Im o un ts Inside
TR-3500 o n ly).

• PB-251l Heavy -duty 490 mAH
Nl-Cd battery pack.

• DC-25 13 .8 VDC adapter.
• "T-I Battery C;:I~ for AA

manganese/ alkaline cells.
• SM C-25 Speaker mtcrophone.
• LH-2 Deluxe leather cast'.

TR-3500
70 eM FM Handheld
• Covers 440-4 49.995 MHz In

5-kHz ste-ps.
• HI-1.5 \1,'. Low-JOO mw.
• TX OFFSET switch . ±5 kHz to

±9-995 MHz programmable.
• Auto/manual squelch control.
• Tone switch for opt. TU·35B
• Other outstanding features

similar to TR-2500.

• BH-2A Belt hook.
• RA-3 2 m 3/8 A. tetescopmg

antenna !for TR-25001 .
• WS-I \..."rtst SImp .
• EP-I Earphone.

KENWOOD

TR-795017930
Big LCD, Big 45 W, Big
21 memories, Compact.
Outstanding fe a t ures providing
m aximum ease o f operation
include a large , eaay-tc-reed
L CD display, 21 multi-func tion
m emories , a c h o ice of 45 watt.
(T R-7950) or 25 watts [T R -79 30),
a n d the use of m icroproce s sor
te chnology throughout .

TR-7950/TR -7930 FEATURES:

• New, la rge, easy-to-read LCD
dig ital displa y. Easy to read In
direct sunlight or dark Iback 
ligh tedl. Displa ys TX/HX fre 
q ue ncies. me mo ry channel.
repeate r o ffset, s ub-tom' n um ber.
sca n. a nd memory scan lock-cur .

· 2 1 ne w mulU-fun clion memo ry
chan ne ls. Stores freq uency.

re pea te r o ffse t. a nd opnonal
s u b-to ne cha n nel s . Memorv
pa irs fo r non-sta ndard s plits.
"A- and "B" set band scan limits.
Li~htt'd memory selector knob.
Audible "bee p" indicates channel
I posuron.

• Lithium battery memory back-up.
(Est. 5 yr. \lfe.)

• 45 watts or 25 watts output.
Ill/LOW power switch for reduc
tion to 5 walls.

• Automauc offset. Pre-prog ra m med
tor simplex or ± 6 0 0 kllz offset.
In a ccordance with the 2 meter
band plan. "O S~ key fo r manual
ch a nge- in offset.

• Programmable priority alert .
May be programmed in any
memory.

• Programmable memory scan
lock-out . Skips selected memory
channels during S G Ill.

• Pru~ramrn<lbtt~ band scan wid th .
• Center stop circuit for band

scan, with Indicator.
• Scan reaume selectable . Select

able automauc time resunu-.
scan. or carrier operated
resume-scan.

• Scan start/stop from up/down
microphone .

• Program mable three- sub-tone
channels with optional
T U-79 unit (encoder).

• Built-In l fi-key a utcpatch encoder.
with monito r (Au d ible tones) .

• Front panel ke yboa rd control.
• Covers 142.0 00 -148 .9 95 MHz In

5-kHz s teps .
• Re peale r reverse s witch.

(Locking}
• "Beepe r" a mplified Ihrough

speaker.
• Compact ligh tweight design.

Optional accessories:

• TU-79lhree frequency tone- unit.

• KPS-12 fixed-station power
supply for TR-7950 .

• KPS~7A Ilxed-statton power
supply for TR-7930.

• SP-40 compact mobile speaker.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Compton. California 90220



Kantronics Interface II
The Interface For

Apple. Atari. T1.9914A. TRS·80C.
VIC·20. and Commodore 64

Computers

l!!!!!!!!!~~~~~:Su:"':""'=RetaiiPrice 269.95

,

Hamsoft

for t wrious AMTOH flJWralor using it VIC·20,
Commod 64. or Apple computer. The, program IS

similar In Hamtext in citpdbilitws. but can nnly Ill!' used for
AMTOR. The Apple version includes both Hauuext and
Amtor..oft nn one diskette ($139.95), \I:hill' till' Vk-20 and
Commodore b4 nutrid~ is just Amtorsoft ($89.95),



Kantronics UTU

The Universal Terminal Unit
Eve yone Else

Suggested Retail Price 199.95

For more information contact an Authorized Kantronics Dealer,

or write: KlKantronics
1202E. 23rd street
tewrence. Kansas 66044



John Wood WA4BPI
1101 Little Elton Lane
West M emphis AR 72301

Doing It at Dayton
This unofficial Hamvention handbook
helps attendees and dreamers alike.

Change may be a hall
mark of a democratic

soc iety, but it is also the by
word of the 1984 Dayton
Hamvention, whose leaders
have made ma jor modifica
tions to the annual April
event

The location is the same,
Dayton 's Hara Arena, and
the dates for the 1984 event
are in their traditional loca
tion: the last full weekend of
April (27, 28, and 29, for
1984). but there have been
considerable changes made
in other areas, prim aril y the
f lea market According to
the cochairman of the Ham
vention, Harold " Hal" Judd
WA8KNM , the changes
should be "99 percent to ev
eryone's benef it."

Topping the list of

changes for 1984 are the set
up t imes for the flea-market
vendors who have waited
long hours in line in the past
to get a space. This year,
those holding fl ea-market
permits, which can be se
cured only by ordering in ad
vance, will be allowed to set
up as early as Wednesday or
Thursday in an ass igned,
numbered space. The spaces
w ill be ass igned on a first
come, f irst-served basis,
meaning those who request
a fl ea-market space and in
clude the appropriate mon
ey w ith the request ($15.00
per space, four-space maxi
mum) w ill be ass igned a
space fi rst. Hamvention
Flea-Market Chairman, John
Crady WB8TEK, hopes this
will eliminate the imposing

practice of vendors waiting
in line, somet imes as long as
three and four days, to get
what some cons ider pr ime
fl ea-market real estate on
the Hara Arena parking lot

The officia l t imes for set
ting up in the flea market
(for those with advanced
sale permits only) w ill be
Wednesday, April 25, noon
unt il 5:30 pm local t ime, and
Thursday, 8:00 am through
the t ime the fl ea market
opens to the public at noon
on Friday. No sales w il l be
permitted in the flea market
prior to noon Friday when
the gates w ill be opened of
f icia lly to an anticipated
crowd of over 20,000. Flea
market vendors also are
reminded that a general-ad
mission t icket is requ ired for

admission to the fl ea market
in addition to your f lea
market permit, so be sure to
order it when you request
your fl ea-market permit.

Since flea-market spaces
are available only by ad
vanced sa les, the w isdom of
ordering early is obvious.
O rdering your general-ad
mission ticket early would
also be wise since the price
has been increased to $7.50
in advance and $10.00 at the
door. No doubt about it this
year-the early bird gets the
worm, the best flea-market
space, and gets to save $2.50
on his ticket

For those who were there
last year, you' ll notice that
the opening t ime for the flea
market has been shifted

Hams show up in droves when April comes to Dayton. Here's
just part of the typical crowd that overflows the Hara Arena
each year.
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You'll find anything and everything electronic at the Dayton
Hamvention, even a ham who has brought his own street
light.



The Silver Arena section of the Hara Arena is just one o f three
large areas devoted to dealers and manufacturers' representa
tives.

In between flea-market expeditions, vistors to the Hamven
tion might make a side trip to Wright-Patterson Field, home
of the US Air Force Museum.

CHECKLIST FOR YOUR DAYTON TRIP

• Secure room reservations early. lor the nights 01 April 27
and 28, and il you intend to arrive early on Thursday. for April
26.
• Purchase Hamvention tickets In advance and, if applicable,
Ilea-market-space permits.
• Have the members of your group committed to attend the
Hamventlon and determine your transportat ion require
ments.
• seveenough money to cover the cost of the trip and to c0v

er the cost of any planned purchases. Turn most of your cash
into traveler's checks as these are readily accepted at the
Hamvent ion and at the flea market. Personal checks are NOT
a readily-accepted method 01 payment. If a dealer has a
choice of a cash sale or taking a risk by accepting a personal
check. he'll probably take the cash.
• Pack Clothing necessary for your three- or four-day trip.
Don't forget, the weather is very changeable.
• Arrange tor time olf from work If you're part of the laboring
class.
• Make andcarry a list of things you Intend to purchase at the
Hamvention. The abundance 01 equipment lound at the Day
ton flea market Is mind-boggling and could make you forget
what you came there to buy.

from Saturday morning (as
in 1983) to noon on Friday
(as it was in 1982). This
means that sellers w ill have
two and one-half days to dis
play their wares, and it also
improves thei r odds of get
ting dry weather, a must ele
ment for outdoor display of
radios and other moisture
sensit ive elect ronic equ ip
ment.

To order f lea-market spac
es, send $1 5.00 per space
(maximum of fou r per cus
tomer) to the Dayton Ham
vention. PO Box 2205, Day
ton OH 45401 . Grody said
that no flea-market spaces
will be assigned until after
January, but that requests
wh ich have come in will be
given spaces in order of their
arrival.

For anyone needing more
information, Grody and his
committee have made yet
another change by setting
up a flea-market informa
t ion hotJ ine at (513}22J..
0923; this w ill be answered
between the hours of 8:00
am and 10:00 pm EST begin
ning well in advance of the
Hamvention.

More Changes

The changes in Hamven
tion '84 don't stop with the
flea market. The Hara Arena
has been expanded since
Hamvention '83 and now
has an additional 10,000

square feet located near the
Silver Arena. The new space
will be used in 1984 for the
many Hamvention forums,
w hile the space previously
occupied by the forums has
been made available to in
door sel lers. Cochai rman
Judd believes that between
200 and 225 exhibitors will
be displaying thei r wares in
side the arena this year, and
that includes the dealers
and the manufacturers' rep
resentatives from such well
known compan ies as Trio
Kenwood, Icom, Yaesu. Hy
Gain, Drake, and Cushcraft.

W ith the expanded num
ber of indoor exhibitors and
the expected 1,500 flea-mar
ket vendors, there's going to
be a lot for the Hamvention
attendee to peruse in a
short, two-and-one-half-day
tour. But never fea r, there is
a way to do it, and the key is
planning. Plan to get an ear
ly start each day, and plan
each day as caref ully as
possible.

As soon as you enter the
indoor part of the Hamven
tion the f irst time, you w ill
be given a plastic bag which
will conta in the Hamvention

program. This is your key to
the entire event and it is
worthy of a few m inutes of
study. Flip through the pro
gram, find the pages allo
cated to overall and interior
maps of the exhibit area,
and orient yourse lf . Next,
check the times of the fo
rum s and note the ones you
might be interested in at
tend ing. Try to work your
tour around these t imes be
cause the forums come only
once wh ile the f lea market
and indoor exhibitors wil l be
there for the durat ion. This is
one way to guarantee that
you won't miss anything and
be forced to go home with
some heavy regrets.

You might also try to plan
to have some energy left af~

ter a fu ll day of harnfesting
on Satu rday to attend that
evening's banquet This year's
banquet speaker will be
Harry Dannals W2HD, past
president of the Amateur
Rad io Relay league.

Cochai rman Judd added
that there have been some
changes made to the ban
quet, not in the ticket
prices-which remain $14.00
in advance and $16.00 at the
door-s-but in the menu.
Judd said that the main
course this year w ill be fi let
mignon. If you've ever in
tended to attend the ban
quet, this might just be the
year to do it.
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Flea·Market Seiling Times
Friday: noon to 6 pm.

Saturday: 6 am to 5 pm.
Sunday: 6 am to prize drawing.

GENERAL INFORMATION

Send ticket orders to:
Dayton Hamvention

PO Box 2205
Dayton OH 45401

Fle&-Market Hotline
(513)-223-0923

(Try to limit calls to between 8 am and 10 pm EST.)

Inside exhibits InfonnaUon
(513)-23&6160

Prices: Registration general admission ticket is $7.50 in ad
vance and $10.00 at the door. Tickets on sale In advance by
mail Q( at the arena during the regular Hamventlon hours; not
available over night as in the past.

Hamventlon General Chairman
Jack Mitchell AA80

Assl General Chairman
Harold " Hal" Judd WABKNM

F1ea-Market Chairman
John Grady WBSTEK
Advance ReglstnlUon

Marge Mitchell WD80SN

AprIl 28 Banquet Speaker. Harry Dannals, Past President, the
Amateur Radio Relay League. Banquet tlckets-$14.oo In eo.
vance, $16.00 at the door.

Flea-Market Setup Times
Wednesday, April 25: Noon to 5:30 pm. Thursday. April 26:
From 8 am, all night, through to Friday at noon when the flea
market opens to general public. All flea-market permits will
be sold in advance this year. None sold during the Hamven
tion. F/ea-market vendors mus t have registration tickets and
flea-market permits to be admitted to the flea marl<et during
setup times.

Necessities

Hemventlon veterans are
well aware of what to bring
to the event and how to
dress, but for the sake of the
newcomer, let me review
some of the time-tested
practices. If you plan to
drive to Dayton in a private
car from 500 miles away, as
our group does, set aside at
least $100 for gasoline,
weekend accommodations,
and food. Motel reserva
tions should be made as ear
ly as possible and the Ham
vention Housing Bureau can
be a big help. You would be
wise to take advantage of
the service this Bureau of
fers . In the past, food has
been plentiful and tasty at
the Hamvention and, I
might add, reasonably
priced. The same is true for
most of the restaurants in
and around Dayton, so if
you have the money se t
aside for eating, you will not
starve. Just make sure you
budget properly.

let me suggest that you
dress for the Dayton weath
er-and that means bring
one of everyth ing. I've seen
years where the weather has
been exceptional ly beauti
ful-70 degrees plus during
the days and no cooler than
40 degrees at night - whil e
I've a lso seen the worst
constant ra in and near
freezing temperatures dur
ing the days and nights . So
dress according to the old
outdoorsman's adage, in
laye rs so that you can take
off or put on as the weather
changes. And make the final
laye r a waterproof garment
whi le keeping the heavy
coat within reach shou ld the
temps fall to an extreme. It
can happen. The weather
can be great or lousy and it
can be a determining factor
in how good a time you have
at the Hamvention. so go
prepared. The weather was
great in 1982 with the only
problem being chapped lips,
while last year's weather
was fit only for the ducks
and the well-prepared.

To keep up with the mem
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bers of your group, I would
suggest that you rely on the
ever-popular two-meter han
die-talkie , but try to have ev
eryone bring a synthesized
rig so that you can be flexi
ble in finding a standby fre
quency. A crowd of over
20,(0) hams can generate a
lot of rf.

Finances

Don 't say it; I know what
you' re thinking. Here I've
told you about all of the
great changes for the grand
daddy of all hamfests , but I
haven't said how you can af
ford to go.

First things first Talk to
your buddies on the local re
peater about a possible trip
and find out who would like
to go, and then get a con
crete commitment from
them so that you can plan

properly. Then have each
person arrange to have the
days off from work that
they' ll need to make the
trip. Setting aside Thursday
for travel and Friday morn
ing for setting up in the flea
market may work, but if
you ' re traveling far and plan
to be in Dayton for the prize
drawing Sunday afternoon,
you might also consider tak
ing the following Monday
off from work to con
valesce. You'll enjoy the trip
more if you know that you
don't have to go right back
to work as soon as you get
home.

Enough planning. let's
get down to paying for the
trip. Overtime and part-time
jobs are possible sources of
extra revenue, but since it's
a ham-radio activity, it
seems appropriate to me
that ham rad io should help

meet the expenses. That's
where al l of this talk about
the flea market comes in. At
a cost of $15,00 a space,
three people can split the
expense (investment?) and
sell a lot of their unused
equipment. Agreed, it's a
common ploy at a hamfest,
but I'm talking about Day
ton, and that means you'll
have probably 20,(0) to
25,(0) radio enthusiasts
checking out your high-qual
ity castoffs. As my Daddy
used to say, "With that
many fish, you're bound to
get a bite." And with the
three or four of you taking
shifts at watching over the
gear, you'll get a chance to
check out evervbodv else 's
offerings and still not miss a
sale.

Buying Gear

I always tell myself that if
I se ll one particu lar piece of
equipment, then I'll use the
money made on the deal to
buy that new rig I've had my
eye on. Besides being a
great place to sell used
equ ipment, Dayton is a lso
the perfect place to buy that
new rig since the dea lers are
a lways in a mood to se ll at a
good price. Call it their an
nua l low-price fling or what
ever you want, but I have al
ways found what I was look
ing fo r at Dayton and found
it at the best price. Ask any
one who's been there and I
bet they'll tel l you the same
thing. You'll get to see what
you want to see, put you r
hands on it, push the but
tons and turn the knobs, and
then buy for the best price
imaginable.

I know the dealers will
probably skin me alive for
saying this, but let me pass
along a word of ad
vice-spot the piece of gear
you want at three or four
dealers, list the prices, and
then go back to each one
and ask them to give you
their rock-bottom, last-day
of-the-hamfest price. If you
think one of them is offering
you the best deal you'll see,
make your purchase from

I



that dealer. If you think you
ca n get it cheaper. wait un t il
the second or maybe the
last day of the ha mfes t and
go back to the dealers aga in
to get the ir prices. Be aware
that if you dec ide to wait, all
of the dealers could se llout
of that rig you 've been want
ing so badly. With the prices
being so right and so many
people looking for a dea l,
the ba rgains do not last
long. Once again, be pre-
pared .

And keep one othe r fac t
in m ind when you tackle the
dealers-the more the dea l
e rs se ll, the less they have to
pack up and take home.
That's why most of the best
dea ls on the remain ing
equipment are made on the
last day of the Harnvention.
on Sunday afternoon whe n
most folks a re ha nging
a round for the pri ze drawing
or in the process of packing
up to head home.

If you have trouble work
ing the deal you want, get
the dealer to toss in an ac-

cessory for litt le o r nothing
more. After all. it would
make still less that he has to
pack up and take back with
him a nd it makes the deal
eve n sweeter for you.

What Will I See?

Whe n you arrive at the
Hara Arena, don't worry if
you think your eyes a re
starting to bug out. You'll
probably be seeing a few
things you've never seen be
fore. Just in the past few
years I've seen the first svn
thesized handle-talk ie a nd
the first d igita l-readout low
band rig make their initia l
a ppearances at the Dayton
Hamve ntion. And the re's a
reason for it. Manufacturers
like to take the wraps off
thei r new items at the Ham
vention because they know
that it's their best chance to
show it to a large sha re of
the amateur-radio commu
nity at one time. The more
people that see an item, the
bette r the chances of se lling
it. Remember the 20.000

plus fo lks I said cou ld be
walking past your flea-ma r
ket space? Most of the same
people will get indoors also.
The manufacturers also
know that most of the hams
who attend the Hamve ntion
have a buying urge. and
they'd like you to sa tisfy
that urge by buying the ir
product.

What e lse can you expect
to see at Dayton? I would
expect to see more comput
e rs interfaced with ham-ra
dio equ ipment at the '84
Hamvention, a nd I wou ld
expect to see more dea le rs
se lling softwa re fo r amateur
a pplications. l ast year, the
RTTY.cw interfaces were
on display and drew consid
e rable c rowds, so this year
look for the dealers to take
the next logica l step and
explore the computer field
a few steps furthe r. We've
got sate lli te-t rac king pro
grams that run on VIC-20s
a nd other basic machines,
so don't be surprised if soft
ware abounds to tum a ll

of your ham-radio drudgery
into funtime with your com
puter. Afte r a ll , it will be
the coming th ing fo r many
a year to come.

Here We Go !

O kay, if you've fo llowed
me so fa r, you should have a
pretty gO<XJ idea as to how
to prepa re for the 1984 ve r
sion of the Dayton Hamven
tion, the hamfest that is
quickly earning the tag,
"ce nte r of the ham-radio
universe." $0 get your days
off arranged, pack your
clothes and the equipme nt
you plan to se ll, list the
items you want to pu rchase,
get your group together, a nd
le t's head to Dayton for
April 27, 28, and 29.

The bunch of terrific guys
I go with started tal king
about the 1984 trip on their
way home from the 1983
event, so I th ink we' ll be pre
pared to have a no the r great
time in Dayton, O hio. G rab
your HT a nd come join us.
It's gonna be great! .

428 Central Ave. Johnstown, PA 15905

AN AUTHORIZED KANTRONICS DEALER

The Interface by Kantronics
for:

AVANTI. The on-glass, halfwave,
m bile antenna that

ins ails in 15 minutes.

a member01The Alief! Group Inc:.
12435 ELH;:hd Avenue, Cleveland. Ohio 44106
Canada: A. C. Simmonds & Sons. Ltd.

the antenna specialists co.

• CcHnductive coupling establishes highly
tuned circuit through gl ass with no
measurable signal loss.

• No ground plane: Full halfwave design
perlormance equal to practi cal 5/8 wave
installat ions.

• DUO-BOND mounllng lor firm , last,
waterproof bond ing. Removable without---d car or antenna.

• No holes:: No e damage; fast. easy

TI 99
TRS-80C
VIC·2Q

+OIAMONO+
WORLOWIDE

V'SA

Apple
Atari
Commodore 64

Announcing also, Amtorsoft for
the C<>4, VIG-20, and Apple.

COMPLETE SALES & SERVICE.

Call for package deals or "one of
a kind"; HI14-535-2432

SofhnU • Hardware . Telecomrrllnication woe design solutions.
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Me and My Stupid Old
PMOS Converter

At last, there's an easy way to get - 12 V from a +5-V supply.
Who said "trial and error"?

Fig. 1. Initial version. With 9 to 19 volts input, and the right toroid, th is circuit might provide
50 Voutput. L1 is 10 hifi/ar turns #28, L3 is 25 to 50 bifi/ar turns #28 (J used 25 turnsl and L2 is
8 to 10 turns #26. The toroid is a .37~inch ferrite from a Radio Shack "Ferrites" package.
Capacitor C1 resonates with L2 to determine osciJlating frequency; 200 pF is probably a good
minimum value to keep interwinding capacitance from getting into the act. The transistors
came from my junk box; the numbers listed are their rough functional equivalents. With dif
ferent devices, the regulator circuit could waste a lot less current.
14 73 Magazine · April, 1984

has to have strange supply
leve ls provided in orde r to
operate.

It was that last gripe that
had me stymied for a while.
I have an old keyboard from
some junked phototypeset
ter somewhe re, bought for
a ll of ten bucks. It's TTl
throughout, with maybe YJ
A drain on the 5-V, 3-A sup
ply in my home-brew Cos
mac Elf . (O ne miserable
PMO S shift register does
have to have a - 12 supply
if I wan t anything but smoke
from it.] At that, the key
board outputs some weird
code that makes sense only
to the mach ine for which it
was designed. A local outlet
sells a keyboard encoder.
the AY-5-2376. If I kludge-
wired that onto the key
board in place of the orig
ina l logic, I'd have good old
para llel ASC II coming ou t of
a single 4O-pin chip, made
of . . . PMOS, Yep- it needs
a - 12 supply, drawing may
be 4 mA. I should bu ild an
additional li ne-powe re d
power supply for that?

I've seen a few upcorwert
er circuits around; most use

voltages. Most of the newer
NMOS devices have been
designed to make do with
one 5-volt supply, either by
some design rethink ing or
by inclusion of a substrate
charge pump on the chip
itself, but stupid old PMOS

workout because its output
low can go below ground ,
and it needs weird supply
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Stupid o ld PMO S. It's
slow, it runs hot, it gives

protective input diodes a



drive n 5 to 10 volts more
negative than their emitters
(positive for PNPs). Unfor
tunately. the localized heat
in the base reg ion of the
transistor chip causes per
manent changes in the dop
ing arrangement, so the beta
goes down. This is why most
multivibrator designs ha ve
diodes with high PIVs in
them, to keep the sha rp neg
ative spike through the ca
pacitor from doing damage.
If you a re running such a cir
cuit with a suppl y highe r
tha n 5 vo lts, you must have
them too. Otherwise, if the
'scope shows that the col
lector voltage has a needle
thin negative spike going
lower than ground on the
falli ng edge of its wave
form, your transistors are
being degraded even as you
watch.

The second point is one of
balance . Some of Doug De
Maw's QRP amplifier de
signs are crawling with
toroids, just to swamp out
tolerances and force a 50%
duty cycle in the output sig
nal. I got by with just one tor
oid by using the twisted-pair
wiring shown, but a little ar
tistic symmetry in windings
placement is required too.
Caveat constructor.

The third point is the
toroid itsel f. I used some
from those Rad io Shack
packages, a nd they work
ve ry wel l. The ones you will
pull out of the re m ight
not - it's a ma tter of size
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transformer's main winding
as IO\V as possible, roughly
0.2 volts with these par
ticular parts. That means
that the tota l possible swing
for the transformer, ignoring
coil losses, is 9.6 volts
much better. Of course, I've
ignored here the effect of
available vol tage swing on
circu it impedance, wh ich af
fec ts the ava ilable juice
(wattage) from what is, in ef
fect, a se lf-excited balanced
transm itter. I chose a more
rudimental)' approach, one
within my immediate com
prehension . In other words,
I'm lazy, so I just ca lled it an
asta ble multivibrator and I
played around with it un til it
worked.

It works. The keyboard
converter starts up every
time and feeds a dead qu iet
- 12 volts to the shift reg
ister. It'll do the same for the
2376 instead, whe n I get
a round to the surgerv in
volved. Then there's that
Motorola charac ter genera
tor for translating ASC II into
a video bit stream; that
needs two weird voltages 
and it's NMOS! That just
means there'll be two sec
ondaries on the toroid. I've
even got a couple of PMOS
character generators that
need + 14 volts.

There a re several points
of design and technique to
be mentioned here . First.
most bipolar transisto rs be
have vel)' n ice ly like zener
d iodes when the ir bases a re

"2."..0 6

Fig. 2. >volt-input version. Note that L2's phase is reversed. Equivalent transistor types again.
The 79L12 only burns about 4 rnA.

enough gain at the frequen
cy in use. The added pair
corrected that but brought
in a new problem: The satu
ration voltage (VCE-saJ for a
Da rl ington pa ir, measured
from the ganged collectors
to the lowe r e mitte r, is one
VCE-sat plus one VBE for a
typical circu it, because the
driver-half emitter is held
high by the fina l-ha lf base
emitter diode (one VBE). a nd
the ir co llec to rs are tied
together. The collector of
the driver-hal f can't do more
than sa turate- it ca n't go
lower tha n its e mitter. More
c urrent into e ithe r the driv
er's base or the two collec
tors only drives both vo lt
age s higher, making t he
problem worse . I was losing
virtually 2 VBE on each side
of the ma in winding, even
with the protective series
d iodes shorted out That's
fine for circuits with, say, 9
vo lts or more ra il-to-ra il, bu t
down at a 5-volt supply
level, the missing voltage
swing was proportionately
too large to be ignored.

At this point I remem
bered the composite PNP in
the final stage of National 's
lM380. a nd the final version
started emerging on paper.

I have even more voltage
gain he re , because the
driver stage is running com
mon-emitter rather than the
common-collector d rive r in
the Darlington version. f'.Aore
important, the final stage is
free to pull its e nd of the

555s and voltage-dou ble r
chains. Motorola even has
o ne with a 7406. Somehow,
a ll these capacitor-pulse
designs struck me as being
wastefu l, inadeq uate , o r
both.

I'm a bit of a QRPp nut,
and I have the toroids to
prove it-some from Radio
kit and Amidon. some from
those blister ca rds Radio
Shack sta rted selling a year
or so ago. I got out my dip
per a nd my boxes of sma ll
signa l transistors, turned on
the 'scope and the Weller,
and waded in.

The first circuit I built
does fine with at least 9
volts for a supply. The rec
tified secondary voltage
soared up to 90 volts at one
point in my experiment
ing- no load. That's why I
put in the 10k load resisto r,
to keep the vo ltage within
the surviva l zone of the di
odes, to say nothing of any
regulator I might care to pu t
'no

As for the regula tor cir
cuitrv, I must adm it that I
was playing. I had al ready
decided to put a 79112 in
the fin ished unit. but I didn ' t
have one on hand as yet, so I
kludged this one up in order
to see how much fun I could
have puttin g toge ther a reg
ulator. If you look closely,
you will see not on ly that
I've a bused the re ference d i
ode (which prefers to con
duct only about 7.5 mAl, but
also that the converter is
cranking out upwards of 25
mA, still with enough input
headroom to the pass tran
sisto r for it to regulate . The
medium-current pair of tran
sisto rs in the oscillator got
warm. but not ho t, and no
body seemed to be hurting.

Then I dropped the supply
rail to 5 volts, and the output
got very mushy ... maybe 8
volts across the output load
resistor.

The problem is in the Dar
lingtons. I put in the second
pair of transistors, Darling
ton-style, because the medi
urn-current transistors weren't
being driven fully under
load, thus, there was no t



Parts Ust (for Fig. 1)

Cl 200-pF silver mica
C2, 4, 6 CK05, l04k, .1-uF monolithic ceramic (Better than a

disc capacitor for high·frequency decoupling be
cause the internal sandwich construction results In
a low-indu ct ance pack age. Substi tuting fo r one usu
ally Involves a .01·uF disc ceramic paralleled with a
.001 disc or a 100-pF silver mica. Here, a .01-uF disc
will do.)

C3 47-uF, 16-V aluminum elect rolytic
C5 4.7-uF, 5O-V aluminum electrolytic (Up to around 25

uF is useful at this current level; more than that can
cause start-up problems for the oscillator, due to
loading.)

01-6 1N414S or lN914B switching diodes
07 1N825A temperature-compensated reference diode

(It consists of a reverse junction in the same package
with a forward junction; al 7.S mA of current through
the diode, the complementary temperature coeffi
cients of the two Junctions cancel each other out.
With the voltages shown, the current through the
diode in Fig. 1 is nearly double the correct value,
which doesn't hurt it but wastes both the current and
lis compensation. Newark Electronics' Catalog 105
list s it for $1 .90.)

L1 , 2, 3 See text
0 1,2 NPN medrurn-current swi tching t ransis tors (The tast 

er the better. I used 2N3568 equivalen ts; 2N2219A is
eas ier to find.)

03, 4 NPN switching transistors (The faster the better.
2N3904 is w idely available.)

as NPN medium-current t ransi stor (Speed isn't cri tical ,
but gain and wattage are. I used a 2N699, which is
barely adequate. It should be at least a heat-sunk
2N2219A, maybe a TIP48. Belter to be overcautious
on wattage than 10 worry about its surviving a short
or a still-air heat buildup.)

and ferrite m ix. The highest

permeability device is the
one to use, because you get
more inductance per tum of

wire (mine were around 350
uH with ten turns). Such
toroids are designed for a

lower frequency range, so

you can run them at a lower

frequency, where the diodes

Parts List (for Fig. 2)

C1 Select in test (200·pF starting value, may end up at
.01 uF or higher. In order of preference: NPO ceramic,
polystyrene, silver mica, mvtertv, disc ceramic. The
higher the frequency, the more the capacitor 's cuau
ty matters. 220-pF sliver mica; Jameco OM1S-221J,
49l; .)

C2, 4, 6 _1-uF monolithic ceramic or .01-uF disc ceramic (.01
uF: Jameco DC.D1I5O, 8¢.)

C3 47-iJF, lQ.V electrolytic (47-iJF, 16-V: Jameco A47/16,
2~.)

C5 4.7-uF or more electrolytic (Working voltage shou ld
be at least 1Vz times unregulated output voltage.
4.7-uF, 5Q.V: Jameco A4.7I&J, 19c;.)

C7 1.O-uF tantalum or lO-uF aluminum electrolytic.
(Wor1dng voltage should be significantly higher than
regulated output voltage. 1.O-uF, 35-V tantalum;
Jameco TMII35, 294.)

D1-4 1N4148, 1N914B, or other silicon signat diodes
(Should be rated for minimums of 50 PIV, 50 mA con
t inuous forward current, maximum switChing time 10
ns or so. 1N400H ype rect ifiers can't switch fast
enough. 1N4148: Jameco, 151$1 .00. Fairchild rates
these devices at 100 PIV, 200 mA, 4.0 ns.)

L1, 2, 3 Windings are dete rmined by application and ci rcuit
values. See text and schematic for prototype values.
Bifllar windings are prepared by twisting twin
lengths of pretensilized wire with electric drtll to 10
-20-turns-per-inch pitch. Toroid is from Radio Shack
package of ferrites. A good equivalent is Micr~

metals FT50-43: Radiol<.it, 6Ot.
01,2 NPN medium-current switching transrstcrs-;

2N2219A, MPSU06, 2N3568 (Dissipation limit should
be atreaat 'It W. 2N2219A: Jameco, 21$1 .)

03, 4 PNP switching transistors-2N2907, 2N3906 (The
faster the better. 2N3906: Jameco, 41$1 ; Priority.()ne
1Kl52N3906,5I$1.)

R1,2 47k, v.·W (Prioril y-Qrle IKl5RCQ473L, 501$1 ; Radio
Shack #271·1342. 5I39¢.)

R3 10k, v. ·W (Priority-Dne #05RC0103L, 501$1 ; Radio
Shack #271·1335, 5I39¢.)

U1 Motorola 79L12 in prototype (Device choice depends
on applicat ion. PC layout will accept 78XX, 79XX,
LM340, and LM320 devices with inline pins (L, P, M, T
types). Check pinout before installing. Positive regu
lator may be used to regulat e negati ve VOltage by
making regula tor output common. 79L12: Priori ty
One #OSMC79L12CP, $1.00.)

Converter will be most efficient in a trequencv band whose
low end is determined by t ransformer reactance and whose
high end is determined by t ransistor and diode speeds and
capaci tor Quality.

06,7,
8

R1, 2, 3

A4, 5

""R7
AS

R9

rect if y better (I 've run the

prototype up to 2 MHz, but

its overall eff iciency is best
at around 50 k Hz), and
where it's a lot easier to con-

tain the rf that any power

oscillator spews out The

2·MHz version wreaked
havoc with an AM radio

ac ross the room; the 5O-kHz

NPN emau-etcnat transistors (I used 2N3904
equivalents. With higher beta, resistor values in the
regulator may be raised, conserving current. Beyond
the voltages shown, start paying attention to the cci
lector-vol tage ratings of these devices.)
10k,v. ·W (With the regUlator in place, R3 isn't really
necessary, but iI's a cheap security blanket.)
1k,V.·W (AS mentioned, AS should be a 1.8k.)
68O-Ohm V.-W,
4.7k
5.1k (The recutetor (OS-7) regulates by keeping the
R7·A8 voltage divider's tap at th e same voltage as
the reference (6.3 V in Fig. 1). Thei r rat io sets the out
put Voltage.)
t c-cnm (This resi st or sets the current- limiting level.
When the voltage across it reaches the .6-V tu rn-on
thresho ld of 08, 08 will begin stealing base cu rrent
from as,turning it off. With this value for A9, that's at
60 mA output.)

version doesn't bother it a

b it. even t hough the lower
frequency is m ore Iikelv to

provide harmonics within
easy reach of BCB carriers.

My guess is that the diodes,
which do take a fin ite

amount of time to go into
and out of conduction. sim

ply digest the lower frequen-
cy more thoroughly, reflect
ing a lo t less t rash back into
the oscillator.

The less rf noise, the less

shielding is required, and t he
less hassle you have arrang

ing for air f low to carry heat

out of that shielding.
My converter simply sits

parked in one corner of

that keyboard, unshielded,

kludge-wired into holes drilled
in an etched-clean section,

making less noise than the

keyboard scanning clock .

Obviously, anywhere one
or two greedy little circuits

demand a strange supply
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Which ICOM HF Should I Buy?

IC751

IC745

,",'5.

General Coverage Receiver
9 Band Ham Transceiver

General Coverage Receiver
9 Band Ham Transceiver

• General Coverage
Receiver

e 160 - 10 Me ter Ha m
° QSK
• FM Standard
· 32 Tunable Memories

With lithium Battery
Backup

• 12 Volt Operation
• High-grade FL''''A

455KHz XTAl Filter
o M to VFO. VFO to M
• Large Knobs/ Spacing
• Fluorescent Display
o RIT! XITReadout

• General Coverage
Receiver

° 160 - 10 Meter Ham
- 16 Tunable Memories

With Lithium Battery
Backup

- IFShift

• Passband Tuning
• Prog ram Sca n
• Memory SCa n
• 100dB Dynamic Range

- 10SdB Dynamic Range
• Mode Memory
- Sque lc h
• Passband Tuning
elnterno l Power Supply

Option

• Program SCan
• MerTlOfY Scan
- Mode SCan
e Dua l VFO
• Multiple Filter

Options
o 100% Duty Cycle
• Built-in Preamp ( Top

Panel Switch)

- In terna l Power Supply
Option

eDua l VFO
• Multiple Filter

Options
• Mode Memory
- Sque lc h
- CW Keyer Option
o 100% Duty Cycle
- Built-in Preamp

IC730 8 Band Ham Transceiver
Compact, Mobile

080 - 10 Meter Ham
- 8 Tunable Memories
- Dua l VFO
- IFShift
- Passband Tuning

Option
- CW Filter Option
- 100dB Dynamic Ra nge
- 12 VDC Opera tion

- Large RIT Knob
- Mobile Size: O nly

3 7"(H)x9.5"(W)x 10.8"(D)
- Built-in Preamp

Optional Accessories: PS15 Power Supply. PS30System Power Supply, PS35 Internal Power Supply (751 .745). Mob ile
Mounting Brackets ( 730. 745).IC-2KL Linear Amplifier (includ es separa te IC-2KLPS Power Sup p ly). At100Antenna
Tuner.AT500Antenna Tuner. 8C10 Memory Backup (130). SP3 External Speake rs. SM6 Base Mic (745.751) and SM5
Base Mic (730).

ICOM .AmerlCQ, lnc~ 2112·116rh Ave NE, l3eIIeY\Je,WA 9&04(206)454-8155 / 3331TCMo'e'fW()(Xj DrIve,Sulre-3D7.Dotes. lX 75234(214)620-2730
,1,,11 w..-d lj)E'Ci/IcoIIorl1 or.!' <JWIO>(iN'OIt' end tub/e'Cl' 10 d'o '9E' ""ThoulIlOllCe Of cbIIgollOn. All lCOM rodlos JignitIc:onIly ,..l<Ce'e'd FCC lIO'QUOIlC1n5 IifniIVlg sp.nous ,..rntssk:rJI, f It 12Hj



Fig. 3. PC board for the 5-V version.

voltage, you can now sat isfy
them, l iterall y on the spot

This circu it can go in any
number of directions. A bet-

ter design cou ld probably
run an 8080A chip set with
just 5 volts input If you
have both phases o f a con-

ven ien t frequency clock
available, you can slave the
converter to the clock and
save yourself a few parts,

guaranteeing the converter
start-up in the process. A
couple of VN10KMs (VMOS)
would probably suff ice, pro
vided only that the clock
signals swing fully rai l-to
rail . (TT L typically needs a
pull-up resistor to hoist its
output above 3.5 vo l ts.)
Somebody else will p roba
bly put me to shame with
the effic iency of their ver
sion. but that's okay; I just
wanted to get that keyboard
running on just a +S-volt
supply. Stupid old PMOS.•

•
DIGI TAL

GROUNO- •

•••

I NS TALL OECOU PU NG
HER E FOR POS ITI VE
REGULATOR

IN S TA LL OECOUP U NG
HER E FOR NEGATIVE
REGULAT OR

JU MP ERS WI -W" ESTABLIS H GROU NOING . IF ANY

lUI IoIAY BE 7 BU OR 79XX DEP ENDI NG 0 101 APP LICATION
TO ·9l. TO-UO. VERS AWATT PAC KAGES WIL L FH . I

Fig. 4. Com~ment layout.

23 Elm Park, Groveland. MA 01834 (617) 372-3442

MICRO CONTROL SPECIALTIES

• Unlimited vocabula ry speech messages in your own voice

• Hundreds of tone access functions. many w ith time-at-day setting

• All vital parameters can be set remotely by tone access

• T'NO phone lines and dozens of input/output control hnes

• 4 channel receiver vonnq plus full linking capability

• Bus structured design for easy hardware/software expansion

• " Overload proof" receiver with 7 large helical resonators

• Our famous MCS SQuelch. of ten called the best in the business. is
now even better with automatic fast/ slow swi tching

In 1978 'We created the first micro
processo r based repeater and here is its
successor the incom parable MARK 4CR.
Of course it has autodia l and ta il mes
sages, after aII, we invented those
featu res. Sure it has eutopatcb, reverse
patch and built-in ID. But hold on .- it
also has M essage Master ™ real speech
and receiver v oting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MAR K 4CR is the next generation l
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The ISOPOlE'· patented antenna has caused more excitement In Innovative VHF antenna (tesi~n tri)fn
any antenna In recent history, Initially called a Hgimmick " antenna by our cornpetrtcts 111I laughter
has long since subsided as the ISOPOlE has proven to be a hIgh performe r, rU~9ed et sleelii
appeanng, and easiest of all to assemble. With little chance lor tnstanatron or tuning e'rrors.

In the same vein. the AEA Hot Rod'·antenna is shorter, lighler an~ less bulky than ccmcen Ive 5/8 wave
two meter handheld whips, Equally Important. the Hot Rod does not have an out"Of-ptiase't~rrent at
the base that distorts the pattern as In the case of the 5/8 wave competitors Tfl ls mean ectueroe-tne
horizon gam for the Hot Rod relative to the 518 wave. In spite of the fact tIlat a tuning network to match
an end fed half-wave is far more dllhcul! to achieve than lor a 5/8 wave. the Hot Rod IS pnced to
compete ,

Since our beginning in 1977 WIth one
unique and innovative product. our product
line has grown to over JOcatalog items For
your free catalog describing all ou r fine
products in detail, please f ill oul and return
the attached coupon or better yet, see your
dealer.

The COMPUTER PATCH'· Interface has earned a solid reputation lor outstanding
performance at a very reasonable cost, The COMPUTER PATCH Ieetures cuat-cnaone!
Mark and Space filter ing with a seen sticated Autom atl c Threshold Correction lA;.TC}
ci rcuit that allows for good copy even when either one of the-ton Is totany oonterat
The COMPUTER PATCH has become the new standard of excellence for c"omputer
Interfaces 117VAC wall adapter supply s Inc luded. AEA now has sottware ava table for
most popular computers . Including AMTORTEXr" for the C-64when usec!with tHeCP
1 or MICROPATCH.

MORSEMATIC'· Advanced Keyer/Tralner
AEA has developed the most sophisticated line of automatic ,crocompufilrized Morse Keyers
and trainers in the world , AEA keyers and trainers are the standa lj 8'gamst Whi'Eh all others have
been judged and have fa tten short. Two 01our-tralnera (Model Bi~1 and K'rt3) are desIgned fa
people who have never learned the Morse Code. The BT~1 and KT~..3 utilize our tiasic training
prog ram which actually leaches the code at 18 or 20 WPM character. sJ?eed~nd~llows you 10go to
99 WPM. The pr ofi ci ency train ing prog rams in the MM-2 and KT- 2.are designed for the person
who already knows the Morse Code, but wants to upgrade in th l\shortesl time ossible'". All A'EA
severs operate from 12VDC (power supp ly not included)

AEABrings you the
Breakthroughl
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Watch That Signal!
Haul out your old oscilloscope and turn it into a

signal monitor. The conversion is easy and the price is right.

Fig. 1. fhe basic etemerns /l('eded for rf monitoring.

Choosing a Scope (or R(

Curren t scope spec ifica
tions make the uruts of even
f ifteen years ago look bar
baric by cont rast. The mod
ern scope has t riggered
sweep calibrated in frac
tions of a second per divi 
sion on the SCOpt' face, We
can no longer create some

monitor their transmit ted
signals or us!' rn or utors fo r
making adjustments The
part of the equation that
stops most hams IS probably
the scope itself and no t the
adaptor , There Me seve ra l
good w orking designs and
we shal l look at il fpw before
cl osing. However. tht , idea
o f ow n ing and then modify
ing an os cilloscope st i l l
creates an xiet v in rnanv
hams, 50 le i 's begin by look
mg at w hat make-, a good
scope for rf work .

O sc illo sco pe adaptor",
fo r rf hav e been

around a lo ng tune. They be
came popular with the ad 
vent o f 5SB and inexpensive
scopes after the end of
W orld W ar II Today. many
o f the lead ing ham equip
ment manu factu rers. includ
ing Heath, Yaesu. and Ken
wood, provide matching
scope unit s for moni toring
transmi tted -and in SOIlW
cases, received c- signals
The equ ipmen t is excellent .
but so is the price tag. There
are cheaper ways to have an
etfecnve rnomtor. especial 
ly if you are inte-rested only
in seeing you r t ransmitted
signal All you need is a
cheap work ing scope and a
simp le adaptor r ig 1 shows
in simp lified form wh at we
need.

As simple av ttus scheme
is, ret a t tve lv fe w hams

An eXferna/ \lie~\ of fhe adaptor shown in Fi~. 8, wifh ..nioki
oci connec tions to fht, n'a r of the 5COP<' and om..a rd to t /J ('
vertical deflection platp,s,
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fig. 1. Rf connection» to typica l vertica l amplifier c ircuits.
(a) Triode dc-coupled Otl/put ~ t .l~e. (b) Pontode dc-couo ted
o utp ut ..ta~{' . tc) Pemodo oc-couotoa outpu t ..tage.
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Fig 3. Iso lar ing rf and nor
ma/ scope .. ignals.
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cases, you will need no
other work on the scope, It
wi l l operate norma lly when
rf is not present. When using
the scope to monitor your
transm itter, keep the verti
cal gain at minimum, and it
you have input attenuator
posit ions, set them at maxi 
mum, For monitoring, we
simply bypass the vert ical
amplifier and generate the
voltage needed to cit-f leet
the t race verticallv by other
means,

4 ---1 ../
( _L
: C~ ,h :llEHrc..o ,"I 1: P LATH

: -r,
-< --- J ",_

-l 0 ' . '

-- - I ' OOOV

1: 11 •
vE~"C""
OUTPuT ,.'

h. ll HL ECT IO,"
PLATE S

- ~ 0 1.. '
lOOOv

-1 --- J I .
I

) A- or

j "~f-
00'

r-' "r~ T. --
". ,..

O(' ,E CTlO,"
P,UU,.
-~ "-if} ,

'I

b) -l. "
"'h-

,
I f-

VERT
_L

L ,..
'"'OEHrc"o,"

.... . u s,.
- ~f- "

I
,

---J-
T

a)

however, shielded leads are
best, especially with higher
power,

Betwee n the socketterm i
nal s and the jacks, insta ll
O1i1f disc cerermc capac i
tors of at leasll000-volt rat
ing. Keep the leads as sho rt
as possible, and try to keep
the capacitors at right an
gles to anything to whi ch
you might co uple signa l
Many scopes used to have
accessory jacks on the rear
panel for any number of im
probable uses (for example,
dc voltages to power units
under test if they by chance
happened to requ ire exact ly
the volt ages provided at a
ve ry l im ited current). I f
these are close enough to
the scope tube socket, then
mechanical work will be fur
ther m inimized.

Fig. 2 shows the connec
tions schematical ly, along
with some typical vertical
amplifier connect io ns to the
same socket p ins. In most

c

monitors begin with this
problem as a design consid
erat ion, and it may be easier
to bu il d a scope f ro m
scratch than to rebui ld a so l
id-state unit tha t wa s never
intended for rf service.

Tube-type scopes of the
next preceding generation
do not suffer the problems
of solid-state scopes. A few
volts of rf in the case w ill not
injure the tubes or o ther
components A hamfest wi ll
t urn up many of these
scopes for sale. The main
item of concern is the qua l
ity of the cathode-fay tube
and the power t ransformer.
Hath are difficu lt to replace
and cos tly at best. If the
scope puts o ut a bright ,
well-defined t race wi th the
Intensity co nt ro l at the half
way point, then other faul ts
can be repaired with the in
vestment of troubleshooting
time ra ther than money.

For an rf m on itor at the
o perat ing desk, I prefer a
smalle r scope to the round
faced f ive-inch m odels. To
ward the end of the tube era,
a number of compact three
inch units appeared, includ
ing the Eico -US and 430
The Bvi " by 6 " by 11 ~ audio
f requency 430 cost $69,95 in
k it form in 196'5, and it may
be worth half to two-thirds
of that price at a hamfest if
it is in excellent condition . If
you prefer a larger sco pe
face, there are numerous
Dumont and Heath models
(among o thers) that can be
picked up for a so ng and a
few greenbacks.

Getting a scope is hal f the
bail ie. Modifying it for di 
rect rf input is simple. l o
cate the vertical deflector
plate terminals on the sco pe
tube socket. As close as pos
sib le to these te rm inals, in
stall a pair of connec tors on
the rear panel of t he scope.
Phono connectors work well
if you use thin coax for the
leads from the adaptor (one
lead for eac h terminal. since
the signal will be ba lanced)
Pin jacks o r sim ilar connec
tors will work if you use
twinlead or other balanced
l ines f rom the adaptor;

o f the funny picturesof yore
beca use t he re cur r en t
sweep, cal ibrated in fre
quency, is gone. V irtually all
scopes are sol id state. D ual 
t race capabil ity is the ru le
rather than the except ion.
The frequency limits of the
vertical ampli fier have gone
out of sight. Except for very
expensive lab scopes, a
S-MHz l imit was rare twenty
years ago; today, the limit is
fast approach ing HX) M Hz ,
with 20- and 3D-MH z units
common, O ne o ther thi ng
has kept pace with the rising
specifications: the price.

Modern scopes are excel
lent. If you own one, then rf
monitoring is a simple m at
ter of taking an exceed ingly
small sample of your t rans
m illed signal and feeding i t
d irect ly into the vertica l am
plifier of your scope. You
need no adaptor. Unfortu
nately, few of us have the
m oney for a 30-M Hl scope
th at w ill get onl y an occa 
sional workout in the shack.
Indeed, if we have access to
such a piece of equipm ent.
It will most likely go on the
test bench where it w ill be
used more regularly.

If we do buy an older
scope, our tendency is to
choose one of recent vin
tage. This would be a solid
state scope with at least o ne
j\-1Hz, and perhaps five, as
the vertica l amplifier limit.
It wou ld have recurrent
sweep and singl e t race.

I should have stopped the
moment I mentioned solid
state! A lt hough there are
good solid-sta te scopes ca
pab le of hand ling t he
SOwd volts of rf that we
shall put into the case with
at least an inch or two of
lead, few of the cheap units
have suff ic ient shield ing be
tween the amplif ier boards
and the neck of the scope
tube where our leads are
needed. The odds of pop
ping one o r more t ransistors
is very great. We can add
shie ld ing, but our chances
of successfull y eliminating
all rf danger are slim to non
existent M odern sol id-state



Fig. -I. The typical adaptor circuit of the 19605.

pick-up and tuning sections.

Recent Adaptor Designs
More recently, designe rs

have real ized that tapping a
50- o r 75-{) hm coax lin e
would cause no significant
problems if the tap imped
ance wa s fair ly high. This
has resulted in the use of al 
most d irec t connections be
tween the rf line and the
scope tube. Fig. 6 shows a
generalized idea of the
scheme. The switch controls
a se lection of capac itors a r
ranged to successively dou
ble the reactance and lowe r
the signa l leve l seen by the
scope p late s. Si nc e t he
scope def lect io n pla tes re
quire a balanced input, the
ground side is elevated off
ground. The system is per
fe ct ly adequa te for most
monitoring pu rposes, al
though a better ba lance is
easily ac hieved.

In 1979, VE7CG K presen t
ed an in te rest ing scheme
(73. June. 1979. p. 110); it is
shown in Fig , 7. His ba lun
used an ordinary 2--inch-<Ji
ame te r antenna core. The
swamping resistor across the
core is no n-c nnca l In va lue.
and anything with up to a
th ree-to-one rat io to the va l
ue given seems to work . It
evens t he frequency re 
sponse by lowering the Q of
the coil. However different
his coupling scheme ap
pears to be from that in Fig
6. 1t is electrically identi cal .
He has used a variable ca
pacitor (with a se ries fixed
capaci tor) to replace the
switch. Like a ll the uni ts
shown, his works well. with
one exception. It is d ifficu lt
to find a va riable capacitor
with a 150-pF top va lue that
will go below 10 pF mini
mum. The 5-pF value in Fig.
6 is needed when viewing
kW signals on a sensitive
scope tu be.

The fina l des ign that fits
into the sma ll box shown in
the photo combines the best
o f these two designs with
so me m in ia t uri z at io n
thrown in. Fig. 8 shows the
circuit. The capac itor sec
tion is standard. The balun is

through stages of evolution,
Initial designs were open
breadboards . You were ex
pected to tack-solder a coi l
each time you changed
ban ds , Plug -i n co ils fo l
lowed, but they required
you to open the shielded
box which was added to the
design . In 1970. W1 KL K
mounted a ll the coils on a
rotary switch (QST. October.
1970. p. 36). He also used the
smallest diameter coils I had
seen to that time. ranging
from I!J inch for 10 meters
to 1'1. inches for 80,

The principle of the de
sign was to gene rate the nec
essa ry defl ectio n voltage
through the high Q of the
tu ned circuit. The tuning ca
paci tor. insulated from the
front panel and the opera
tor's hand, provided peaking
when tu ned to resonance. If
the voltage provided too
much deflect ion (somewhat
a ra rity with olde r, less sen
sitive cat hode-ray tube s),
detu ni ng the ci rc u it at 
tenuated it effec t ively .
Despite its size. the unit
worked very well.

The same design can be
significantly mi niatu rized
through the use of toroid
co res for the ind uc to rs
throu ghout. as shown in Fig.
5. The schemat ic diagram is
essentia lly the same. a l
though some changes have
been made in the drawing to
indicate the mechanical
changes. A short straight
li ne with Teflon'" insulation
runs between the coax con
nectors and throu gh a hal f
inch core. I have used from
6 to 20 turns of #28 wire 10

the secondary without dis
turbing the line impedance
seriously. The tuned c ircuit
coi ls in the aggregate take
less room than the switch on
which they are mounted, Al
though a t h ree-section
switch is shown, I have a lso
used a two-section switch.
with one side of each coil
(and the capacitor) to a co m
mon. This d id not seriously
upset the ba lance of the out
put. The entire unit can be
mounted in a single box with
a pa rti tion between the

"'00" COl'

CO' 1.5 TO
"UOOOAU
001 O($",r o..~

'"
- -

- -- .. "
'"

adaptors for osci lloscopes
have grown simpler. I have
built most of the designs.
disca rding them as a more
compact arra ngement be
came avai lable. My present
uni t fits in a rX2"x 4"
a luminum box mounted on
the back of my scope. with
on ly one switch to manipu 
late. The photo shows how
compac t the adaptor can
be. We may never reach the
ul timate min iatu rization in
anything. but if another
ad ap to r d e s ig n comes
alo ng, I will hesitate before
replacing the present un it.

Most ea rl y design s used
tuned c ircu its. one for
each band , Fig. 4 shows the '
general de sign which was
fairl y standard fo r about a
decade. The re were two
separate boxes: a pick-up
unit and a tuni ng uni t. The
p ick-up box contained a
o ne-turn coi l ru nning be
tween th e input and o ut
pu t coax co nnec to rs, with
a two-turn link runn ing to
the tuning unit . The idea
was to minimize the im
pedance bump in the tram
mitter tra nsm ission line .

The tu ning unit went

--..

..--'"

'.So< ' 0".;;.. .....
.~~
z .. CO'l£

1"'. UP $(( 1'0"
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J -

Fig. 7. The VElCCK adaptor.

If you encounter pro b
lems with the use of the
scope for non-rf purposes,
then you will want to install
the double-pole. do uble
throw switch shown in Fig. 3.
This w ill effectively iso late
the two modes of operat ion.

Fig. 6. A simple rf scope
adaptor in wide use toda y.

Fig. S. A minia tu rized vers.on of Fig. -s. utilizing foro id
cores.

Rf Adaptors
Through the Years

Wh il e almost every other
piece of electronic equ ip.
ment has grown more com
plex through the years, rf
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TEMPO S-2 Use 220 MHz
repeaters nat ionwide. Syn
thesized. f ie ld tested and
dependable .
TEMPO S·4 The !lrst 440
MHz hand held and sill! a
winner.

TEMPO M -I
Superb quali ty VHF marin e
band hand held . Svnthe
sized lor world wide use...
all marine channels & 4
weather channels. Ch . 16
override. AUcttsets bui lt in .

...ano
radiot
more er,
bra er frequency
ra ge and simplicity
a OReratlon

thete

Consider th ese features before you decide on any hand held:
• 5 wall output (1 watt low power swi tc hable)
• 10 MHz frequency coverage . 14(}-1 5O MHz (For export only: B

version 150-1 60 MHz. eversion 16Q.170 MHz)
• Elect r ically tuned stages Receiving sensitivity and output

power are constant o ver entire operating range.
• Three channel memory. (1 channel permits ncn-stencarc

repeater ct tsets. 200 micro amp memory maintenance
(standby)).

• A new "easy remove" battery pack
• One hour quick charge battery supplied (450 rna/HAl
• Plug lor direct 13.8 '0'011 operation
• Speaker/microphone connector
• BNC an tenna connector and flex antenna
• Ex tremely small and ligh t weight (only 17 ounces).
• Ample space for p rogra m mable encoder.
• Fully synthesized
• Ex tremely easy to opera te
• Its low price includes a rubber antenna, standar d charger, 450

ma fH R batjery (quick charge type) and instruction m anual.

...the kind of hand held most people want...simple,
;,..-rugged, reliable, easy to use. The 5-15 offers a full
5 watts of power...power that extends your range and

improves your talk power. Its state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

nowalJailable=--' - ---,
...the new CS-15
It's a bra nd new vers ion of the $ -15...
BUT for commercial use. It contains
all of the feat ures and fine quality
that the $ -15 is famous for...i nclud ing
5 watt output, 10 MHz receiver
coverage, tull y synthesized, 10 channel

interna lly programmable, AND it's FCC
type accepted . It 's all in a sturdy, ultra compact
case and at a very affordable price.

OPTI ONAL ACCESSORIES: 1 hour qu.c k charger (ACH 15) . 16 bu tton
touch tone pad IS 1ST) • DC cord . Solid state power ampillter ( S~30 & S
80) · Ho lster lCe 15\ . Spea ker/m,ke IH M 15)

rYlPailabie at
y our local C(jempo

Bealer or 6rom., ~5'
~YEARS OF~
~ SERVICE

Mra'aV'J'I&ratAw- 2050 S BO", 0, . los A"gel". CA 90025 12131 820-1234
931 N Euclid, Anaheim. CA 92801 1714) 772-9200
Butler. MIssouri 64730 816) 679-31 27

TOll FREE ORDER NUMBER: 18001421 ·6631
For all states except Calitomia
Callt. reS idents please call co llect on our regular numbers.

...SIN List of Advertise' s on~~ 130 73 Magazine· April , 1984 23
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Fig '-J. Physical layout of the
hybrid scope adaptor.

sible with C\\' dots or dashes
sent at a con..ta nt rate (easi
ly done with an electronic
kever) and w it h two-tone
tests o n SSB For the usual
Christmas-tree pattern seen
in casua l monitoring of S5B
o r for AM trapezoid al pat 
te rns . sync is u se l e ss
Nonetheless. the technique
for deriving a sync voltage is
sim p le in principle and
deserves menuon.

Fig. 10(il} shows a sirnplr
AM d e te c tor typ ical of
th ose found in rf probes,
With thp isol ,lIing resi..tor,
Its output is verv low, too
low to drive the externa l
vvnc connections on many
..copes TIlt' problem bt'
comes clear III Fig 10(bl.
block diagrams of two tvpe...
o f svnc inputs In one caw .
ext ernal sync is amplif ied
befo re going to the sync lim
iter. In the other, sync volt 
agp goes direct ly to the lim
m-r. A small externa l vvnr
voltage cannot drive tht·
seco nd circuit without fur
ther amplificatio n For two
tone test ing SSB signals, an
aud .o ampl ifier work s well .
hUI for CWoa de amplifier i "
better. If your scope ha .. a
stable sweep osc illator, thi ..
additional ci rcuitry adds li t
t le to the effectiveness of
monitoring, but it does ere
ate a need for feeding power
to the adaptor which is
o therwise a passive device.
For standard linearity pal 
te rns, of course, a pair of de
tectors is needed, but since
the regular horizon tal and
vert ica l inputs o f the scope
are used for the te st, no
power source is needed.

Using the moni tor is an
easy process. Connected as
shown early in the article,
the adapted scope will dis-

tc
-'lO"IAl.
. ....u ..E"

UsinR the Adaplor

Svnchroruzmg the mom
to red signal 10 the sco pe
sweop is desirab le but not
e....r-nt ia l to th e ob..crvanon
process. II is useful and pes-

,.

" s. "c..O"' lO" Ul. OSC' ll_aT O"...... .. 'r"

S Y ~ C S Y ~C

. .... " <tE A .. ''' 'TE ''

I

,O O ~ , ~ ,. "'~l. fT C

~, ,~ IX OR . ' OIIT

0)

the capac itor choice i.. .1(le
q ua te for the rno..t common
rangt' o f ham signals The
scope wh ich the adaptor
ft,t'(h , lilt identallv. I .. an
Lico 4JO.

Fig. 10. A simp le envetooe detector for lineari ty checks and
sync. fa) Envelope detector. (b) 5cope sync systems.

In ter ior v.cw o f tbe adaptor sho wn in f ig. 8. The mefa l
...hield nm f the top covers the through l ine from trammit ter
fa iln /PllIJa, wh ile ttw swnciv hold.. the cap,lcitor--{!ivider,
fhe broadband IramforfT)ef balun i.~ mounted between the
ou tput iack~ at the IO\-\ cr right. The\ma ll perfboard holds
an em'elope' detector fo r »vncivonuing the scooe's sweep.

0)

rc
,"'

,"•
I I l "" ~S

''' 'lU O~
n ~O ' 6 '

COR! (STUT
" ' ~O,~G S " If"
OOH [O f~OS

TOGf r"E R ,

FiR. 8. The hybrid min iature
scope adaptor.

wound on an FT 50-.61 core
and is designed for about
1200-Qhms im pedance at
3.5 MH z, or abou t 54 micro
henries per section, Twent y
e ig ht turns b ifil ar, con
nected as shown, meet the
requ irement ,

Construction is simp hc itv
it sr-lf As Fig !J ..haws. the
sw itch i.. m o unted on om'
Side of the U....haped (han
nel of t ilt' box, tho output
ral k.. on tho other. A thm
aluminum I over wit h a hok
f o r till' ca pa citor lead
co vers lilt' wire br -twt-r-n
({M X ronnectorv Thp re
main ing pMI of thl' box
mounts on Iht, rear o f tht'
..( ope, "0 tilt' umt i.. almo,t <I

pluu-m device. Leads t ro m
lht, adaptor 10 the 'COp t' ,HI'

kept ..hort . p.rr t fv by caref u l
thought betorvha nd on
pM '" a rrangem en t. COIl 

st ruct ion r an vary accor(llng
to what i.. convemeut III

te-nu.. of your ...cope. I he on
lv rules to follow an ' th e
u-ua l ones about short It'ads
to r rf

The response ot t h iv ,1(I<1p
l or is smooth a crov ... lht' h,lI11
band, f rom 00 to 10 meu-rc.
with no .. igili f icant differ
('IKe in tht , defh-cuou o f
e-qual power signa ls among
bands. Nor art' there any pe
cu liar peaks or other odd
quirks In short, the adapt or
doe- It s passive task tanu-lv
but effectively. Position 1
on the SWitch is used for tht'
normal j On.watt output
f rom the rig and yields over
.1Il inch 01 deflection. Po..i 
non 1 permit s vie-wing 01
much lower power sigrl<lb
I he output from my SB-2tXI
produces about an inch and
,1 half of def lec t ion in post 
l ion 4, thus confirm ing thai
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AES STORE HOURS
Mon.thruFri. 9·5:30;Sat. 9-3
E-X-P-A-N-D-E-D WATS HOURS
Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm. Monday thru Thursday.
Pleaseuse WATS l inefar PlacingOrders
For other mtormatcn. etc. please use Regular line

W·2 Wattmeter. nefti 18 to 30 MHz; dual metets
sunuttaneoustv show'o.ward and rellected po wet , FWD
scale 20012000w. REF. scale - 20Ow, 5\ accuracy.
sensor bOJ locates up 10 4" away, 3\7" ' 7"w'6-d
Regular $12950 • Closeout $7915

Mu lti ·PS·IO (righ t) 10 KOhm/ VVOM and 201200wRF
waltmeterl SWRbridge. 3.5 to 150 Mhz, 217" scale
Originally $4 9 - Closeout $24' 5

AEA Microphone for HT's
Electret type With volume control,
Plug Wifed lor all !COMhand.nelds.
Model HTM - Closeout S9u

• 9" 01 I T DIagonal
• G,een orAmberScreen
• 80 O'l.lracters- 24LJotS
• 1000 une ResolutlOll
• 20MHl HotillOfl'" bw

Compatible With most AmateUI RTTY/ewCommumg·
non Telmmals and small Busmess or Pe rS(lnal Compu·
tee. Clean.cnspcharacter generation wilheasy-on .me
eyes GREEN Of AM BER screen displays reduce eye
stram even alter long penods 01 use lIelal g binet.
VldeO-lOfeft SWitch on 9" amber. 10000 hou. factOfy
burn-In. 9" models: 8\ot"w"8', "h - 9""d. 1 4~ tbs; IT
models:I~"w ~ 11 " "h - IT d.231.. lbs.1l5vac·60Hz
Model RtJulu SA LE
900G/ Pi·1 9- GREENscreen .... ... $159 00 1 09'~

9OQ,vPi·4 9" AMBER screen.... ... 199 00 11 9"
1200G/P i·2 IT GREE Nscreen 19900 139'~

12oo,vPi·3 IT AMB ER screen 23900 149"
14OO/C 14" Composite video COLOR mooltOf. Use WIth
Apple. Atan, IBM. Commodole computers, etc , BUIII 'ln
spu ker and aud io circuit; metal cabinet 14" "
1 3\o\"~ 14'''". 281bs. (Regu~r $399 00) .. SALE $299"

MT-3OOOA 1.8·30 MHz. 3 KW PEP. FWD/ REF meters.
antenna SWitch. 250wdummy load. 4:1 balun. Tunes
coax, wires and balanced tme, S''' "h ~ 14"w "14-d
Regular $39950 - Closeout $329' 5

s tr-ioeo 18- 30 MHz ccnnnucus. I 2 KW PEP. SWR
wattmeter . antenna SWitch. b y~ss, hurlt-m 4:1 balun.
Tunes wax. wire. batanced jme. lI"w" 4""d-l l"d.
Regular $198'" - 5.1. Price $179"

AT-3K 1.8-30 MHz. 3 KW PEP. SWR bndge With
separate fWD & REF meters Tunes COal . wires or
balanced line wllh optional balun. 4"w "lT d '1 31;"d
Regular $259'" - Clos.oul $199"

IT·lOOO 18-30 MHz contmuous. 3 KW PEP RoIIeI
IIldllClor With 'i1!rmer dial. wattmeter. Junes coon. wires
or ba~nced ~ne With optiooal balun. 411" Il"w" 13"d,
Regular $299'" - ctoseou; $229"

Clipperton·T 1.8 to 30 MHzcontinuous. 2 KW PEP.SWR
wattmeter.an tenna SWitc h. bypasssw, bUllt ·in 4:1 balun,
Tunes coax, Wi res, balanced line, 1414"w ~ 6"h ~ 14Wd.
RegUlar $32950 - Sale Price $249'5

HAL DENTRDN Tuner Closeouts
CT-2100

Closeout

• COILCO Big Dummy
Non·lnducllve 50 ohm dummy

Do load Assembled/ tested · with
onegallonof sate mnstcmer oil.
Power: I KW CW, 5 minutes

2 KW PEP sse. 10min.
VSWR: 1.1 . I to 30 Mhl

1.397:1. 30 to 300 MHz
Size /Wt: N "h K 6"'"d, 8~ Ibs.

52995

•

KLM 15·40Bl _
2m RF Ptlwer Amplifier. 144·148 MhZall mode. 5- 15w
In / 40w oul @ ISw. 13SV dc/SA. Rf sensed relay.
h eal warranty. Ong $149 95.... Closeout SS9"

HAL CT-1100
ReceIve -only Baudot/ ASCII /CW cemumcatens tarrm
U!. With optional 11:8·2100 Keyboard, and I Video
Monllor Irs iI complete transmll and receive tellmna!.
Regular $845 - Closeout $599"
Opl;ons shown wilh CT-1100 lel ular SALE
1(8·2100 Ol!<hcaled keyoou d $1 75.00 149'''
15·2100 I" RTTY scope " /loop supply 32900 289'1
KG·12N lr Bleen screen monllor .... . 20000 169' \
Orner OfXiom Rel ulu
111.2100 fbIc k mounllAg kil.. S 25.00
Service M.1 nual lor CJ.2 100. . .. . .. . . .. .. 15.00
CT·2100 10 CT·2200 update kl!.. 100.00

In Wisconsin (ou tsid e Mi'waukee Metro Area)
1-800-242-5195

WICKLIFFE, Ohio 44092
28940 Eucl id Avenue

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

::::::,d· I·800-321-3594

Order Toll Free: 1-800-558-0411

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

ORLANDO, Fla. 32803 CLEARWATER. Fla . 33575 LAS VEGAS. Nev. 89106 CHICAGD. Illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho nnve EIIICKSON COMMU NICATIO NS
Phone (305) 894-3238 Phone (813J 46H267 Phone (702) 647·3114 54 56 N. Milwaukee Avenue

Fla. WATS 1·800·432-9424 No m.state WAf S No In·Stale WATS Phone (312)631·5181

~~'~ddae 1-800-327-1917 No Nati onwide WAT S ~:~~~ae 1-800-634-6227 15 min. from O'Hare!
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Parts list

Total cost: $10, If all parts new; under $5 with surplus and/or used
parts.

1 Single·pole, Spositlon rotary
switch

1 FT so.61 ferrite toroidal core
128 enamel wire (28 bi lilar
turns on core)

2 SO·238 coax soc kets
2 phono sockets
1 1.5k-Ohm, 'h-Watt resistor
1 4Q.-pF silver mica capaci tor

1 2O-pF silver mica capacitor
1 l().pF silver mica capaci tor
1 5-pF silver mica capacitor
1 2.5-pF (or two 5-pF in series)

silver mica capac itor

1 2 'I. w x 2 '1. w x 4 W aluminum
utility box

play CW w aveform s, plus
two-tone and Chr istmas
tree SSB patterns. No better
observation of C\V make
and-break patterns has bee n
invented. a nd the result s o f
adjustment s to com ponent
values become Immed tatelv

Radio Shack and other sources

Amidon and other sources

Radio Shack and other sources
Radio Shack and other sources
Radio Shack and other sources
Available from mail-order
sources such as Semiconduc
tor Surplus

Note: disc ceramic capacitors
with 35().volt or higher ratings
will substitute for the silver
micas
Radio Shack and other sources

appa rent. With respect to
observation o f SS B, ,hI' sim
p le adap tor techn ique might
be considered somewhat ar
chaic. A spec t rum analyzer
will in fact provide more
sensitive ind ications of in
correct linea r-ampli fier ad-

justment . However, a spec
trum analyzer is an expen
sive piece of equipment.

The two -to ne test pro
vides good indicat ions of
improper am plif ier ad just
ment if the operator take s
the t ime to become person
ally fam il iar with and sensi
t ive to the meaning of the
curves. Handbooks of a few
years back provide ample
drawi ngs o f various co nd i
t ions o f operation and their
meaning.

Some recent m ateria ls 011

the sub jec t have bent over
backward to discredit our
ability to read two-tone en
velope pat terns effect ively.
This is true on ly if we do nu t
thoroughly learn the pecu
liarities o f our equipment.
The idiosyncrasies of each
am plifier and each scope re
quire that we make exten
sive on-the-air and dummy
load tests to discover at
what point slight fl att en ing
of the pattern top. or ..l ight
cu rvat ure to tilt' pattern

sides. means distort ion o f
our voices or adjustments o f
the drive or load ing which
an' out o f spec. 'Ne may not
be ab le to match laboratory
result s, bu t we can keep our
ri gs we ll within FCC regula
tory requ irem ents and well
w ith in w hat cou rtesy to
o the r opera tors dictates.

Despite the fa ct that rf
ada pto rs for ol d au d io
scopes have been suppl ant
ed by more sensitive meth
ods of monitoring. tt will be
a long tune before we can
all afford up-to-date test
equrprnent . In the mtertrn. a
sm al l inves tment (maybe
$30 to $50 for (l used SCOpE'

and $5 f or the monitor) can
go a long way toward help
ing us put out c lea ne r sig
nals, The tiny rnorutor box
show n here (w hich might
even f it inside ..orne of the
l ar ge old scope cas es)
makes the process of moni 
toring O IH' step easier. I only
wo nder how small the next
monitor design w il l be,.

./ D' ~Y
•• v

* TECHNICAL FORUMS

~ ~* ARRL AND FCC FORUMS Z 0

* GIANT 3-DAY Fl...fA MARKET 0 ~J ='=l®....Starting Noon Friday
~ I I I

All Day saturday and Sunday 0* NEW PRODUCTS AND EXHIBITS V* GRAND BANQUET April 27. 28. 29.1984* ALTERNATIVEACTMTIES* ELECTRICAL SAFYIY FORUM HaraArena and Exhibition Center - Dayton. Ohio* SPECIALGROUP MEETINGS* YLFORUM Meet your amateur radio friends from all over the world at the internationally
* PERSONAL COMPiJfER FORUM famous Dayton HAMVENTION.
* CW PROFICIENCY AWARDS seating will be limited for Grand Banquet and Entertainment on saturday* AMATEUROFYEARAWARD evening so please make reservations early. Harry Dannals. W2HD. Past Presi-* SPECIALACHIEVEMENTAWARDS dent ARRL will be featured speaker.
/ " If you have registered within the last 3 years you will receive a brochure in

ADMISSION January. If not, write Box 44. Dayton. OH 45401,
$7.50 in advance. S10 at door. Nominations are requested for Radio Amateur of the Year and Special Achieve-

(valid forall 3 days)
ment Awards. Nomination forms are available from Awards Chairman, Box 44.

BANQUET Dayton. OH 45401.
S14 in advance, $16 at door.

FlEA MARKET SPACE
For special motel rates and reservations write to Hamvention Housing. Box

$15 in advance, 1288. Dayton. OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY
(valid for all 3 days) TELEPHONE.

Checks for advance registration to All other inquiries write Box 44. Dayton. OH 45401 or phone(513) 43J.7720.

Dayton HAMVENTION ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Box 2205. Dayton, OH 45401 Entrance for set-up available starting Wednesday. Special Flea Market tete-

phone(513) 223e0923.
-, / Bring your family and enjoy a great weekend in Dayton.-, Sponsored by the Dayton Amateur Radio Association, Inc.
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Washington Street, Westborough, MA 01581
ALDENELECTRONICS
r-----------------------------~I I

i ::~~,G" I
I ADDRESS". _

I CITY' STATE: ZIP: _

I
I 0 I've enclosed a check or money order for $995.00 and
I $5.00 lor shipping and handling, plus applicable sales tax.

I0 Charge to: 0 MasterCard B 0 Visa C~,
I rAC=,CO:'U:'"rT"'""ALL=r0"'G:;'"T::;S'"..,-, --,, , ,--.-,_ ,,
ILJ-L-L.l.-L1....L-L.l.-LJ....L..Li.-LJI EXPIRATION DATE I
100·00 I
II SIGNATURE REQUIRED I
I IF USING CAEDIT CARD I
~------------------------------

~ .-.."" . ,
.~ .. -~(, ," ~",.,

~~ 'l: '0' ~ ~'t'.) ~ ~) ¥,,~~
'\ " ...... "'\:,,,
\ ' '" ~~,;,\\"''\'\.'. :\'\'\"" ~

""~'\'\\"i Easy to order.,. -
Only S995 for the complete

ALDEN \'\leather Chart Recorder Kit.
To order, fill out and mail the coupon below. For

cash orders enclose a check or money order for $995.
Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, lA, MA, NY, WI.
(Export price is $1250 F.O.B. \Nestborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617)366·8851 .

Tune in on free, worldwide government weather services.
Some transmitting sites even send weather satellite cloud
cover pictures!

You can OX and receive weather
charts from around the world.

You've heard those curious facsimile
sounds while tuning through the
bands- now capture these signals
on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
activity with many prac tical app lications. Amateurs, pi lots,
and educators can now receive the same graphic printouts
of high·quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble- Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facs imile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac
tive case that adds the finishing professional touch.

Buy in kit form and save $l,OOO!
You do the final assembly. You save $1,000. Complete,

easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.
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MICROWAVE
SYSTEMS, INC.

Dealerships
Available

!'lOW O!'lLY

F.O.B. Nam pa, 10

Includes: 110 0 lNA • Polorb.r I . 100' Cable
Willon MO" Dish · YM1000 l .e. lv.r

/

I

$1695.00

9 Ft . Wilson antenna
shown with optiona l lNA cover .

-

a
YM1000

BUILT BY Y AESU

NAMPA
SATELLITE SYSTEMS

Only Wilson Microwave Systems can
give you the ve rsatil ity of hand-held
cont ro l of the tota l satelli te te levis ion
spectrum at such a remarkably
low price.

Total System Desian.
From the solid steel a ntenna to t~
stete-ot-the-art electronic receiver and
hand-hel d control un it, Wilson gives
you the most complete, integrated
system you can own.

At Wilson Microwave Sys tems, we
put the world of entertainment in the
palm of your hand.

\

The small dish that
captures all the
entertainment.

312 12th Avenue South. Nampa. Idaho 83651
(208) 466·6727

In State Wats 1·800·654·1319 • Out of State Wats 1·800·654·0795
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NSS PB3
Dish Drive
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•

ACCESSORIES

Starfinder
Computer Drive

11 ' Radarmesh
Ranger Dish

Add $225.00

$415.00 $495.00 $325.00

NOW IN HOUSTON, TEXAS
NAMPA SATELLITE SYSTEMS OF HOUSTON

NSS
Memory Tracker

Dish Drive

6012 W_34th Street
Houston, Texas 77092
(713)957-5140 _"•
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Joseph /. Cen K4/PV
5440 Sooth 8th Road
Arlington VA 22204

Digital Design:
How to Interface ICs

Connect ICs to the outside world with these hints
from the author of "Digital Basics, "

considerably lower than + 5
volts; potentials in the 3.0
to-4Q-volt range are most
frequently found. The low
condition is defined as any
potential between 0.0 volts
and 08 volts. i.e., 800 mil li
volts, The regio n between
0,8 vo lts and + 2.4 volts is
undefined and is therefore
to be avoided One problem
seen in some interfacing sit
uations is the creation of a
circuit that will not bring the
outputs to within the de
fined high and low limits,
thereby creating an unpre
dictable situation,

One advantage of using
IC logic elements is that we
are free to avoid the prob
lems of impedance matching
(and other related head
aches) when connecting the
devices together in cascade.
We can use the concepts of
fan-in and fan-out . The term
fan- in defines the load pre
sented by any device in
terms of standard TTL input
loads. Since the TTl input is
little more than a 'l.b-rml
liampere current source. we
define a fan-in of 1 as a cur
rent source of 1.6 rnA. at
standard TTL logic voltage
levels . The fan-out is the
drive capac ity of a logic de
vice defined in terms of the
number of standa rd 1.b-mA
TTL loads that the o utput
will drive. In most devices.
the fan-out is ten. so the
device will successfully
drive up to ten standard TTL
loads . (In other words. it has

0< Ol

,'~

Some texts permit slightly
broader limits. but practical
experience indicates that
voltages lower than + 4.75
volts cause erratic opera
tion. especially of complex
function dev ices. white po
tentials over about + 5.2
volts lead to premature fai l
ure o f large numbers of
chips. I personally prefer to
keep the potential within
the even narrower range of
+4.9 to +5,05 volts de.

The TTl output stage is a
current sink to ground. while
the TTl input is a current
source. Figs. l (a) and l(b)
show two popul ar forms of
TTl output. wh ite Fig. l(c)
shows a typica l TTl input
circuit. The high and low
logic levels in TTL are speci
fied in terms of the voltages
that satisfy the input re
quirements.

The high level will be any
thing between +2.4 volts
and + 5,0 volts. ln most TTl
devices, the output will pro
duce a po tential greater
than + 2.4 volts for high. but

Logic Family Outputs
and Inputs

Most readers wilt be using
either t he transistor-t ransis
tor-l ogic (TTl) or cornple
menta rv-m etal-ox ide-sem i
conductor (CMOS) and re
lated MOS families . These
will be the devices discussed
in this article.

Before we can become
too deeply involved in any
discussio n on interfacing.
we mu st beco me fam iliar
with just what is being inter
faced. For digita l e lect ron
ics. this means a review of
the input and output ci rcu its
of the devices. since these
are what will be connected
together.

The TTL logic fam ily op
e rates from a single-pola rity
dc powe r supply of + 5 volts
de and ground. This su pply
mu st be regu lated to keep
the voltage within a na rrow
range -4.75 to 5.2 volts.

,~"" f 8

Fig. l(c) TTL inputs.

techniques and how they
can be appl ied in practical
situations .

,,
",,\0 ' :,,,,,,

.."

--------r'~--~',-L- OY TP y T

Fig. l (a) TTL totem-pole out
put

!- OYTPyT

..

\" )Ol

-E '.:r:,

..

T he reade r response to
my three-part series ti

t led " D igi tel ' Basics" (73.
September through Novem
ber. 1982) was overwhelm
ing even to an o ld tech-writ
ing hack like myself. In add i
tion to receiving more than
a dozen positive le tters (and
no nega tive ones). I rece ived
a consult ing offe r; writing
for 73 su rely pays!

O ne theme which popped
up in about one-third of the
letters was digital interfac
ing. Readers wanted to know
how to interface va rious dig
ita l Ie logic fam ilies with
each othe r and with the
"outs ide world ." In this ex
tension of the o rigi nal series.
we will disc uss interfacing

Fig. 1(b) TTL opetKoflector
output
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Fig. 1(d). CMOS inverter, showing inputs and outputs.

AN ' T"O
TTl ' NPuTS

C..OS
l~puT

• svoc

Fig. 2(d). TTL-to-CMOS(operat~

eel from +5 volt supply)
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Fig. 2(e} 4049 and 40SO CMOS
devices wifJ drive up to two
regular TTL loads.

vices wi ll d irectly drive a sin
gle regular TTL input: the
4001 quad two-input NOR
gate and the 4002 dual four
input NOR gate. See Fig.
2(b). Note t hat the B series
CMOS (4001B) would prob
ably drive more than one
input.

Fig. 2(e) shows the use of
the 4049 or 4050 devices.
These devices are hex in
verter and hex non-inverting
buffe rs, respectivel y. They
are special ly designed to di
rectl y drive up to two regu
lar TTL inputs (output cur
rent o f 3.2 mA)provided that
the 4049/4050 package is op
erated from + 5 volts and
ground, rather than some
other V +IV - combination.

In Fig. 2(d) we see that a
TT L output w il l d rive a
CMOS input (actua lly, sev
eral can be accommodated)
provided that there is a cur
rent source. Recall that the
TTL output wants to see a
1.6-mA to 16-mA current
sou rce for its load, while the
CMOS inpu t is an extremely

. high impedance. In order to
keep t he TT L device operat
ing properly, we m ust pro-

ONE 1Al O~ 1Al S
TTl , NPUTS

..
"

\

OUTPUTIN Pu T

r: "
\

. - o~ ,b

C" OS
OH>C[

Fig. 2 (a). CMOS·to-74 L or
·74LS devices.

OOOl , AOOl
CIAOS OH ICES

Fig. 2(b). 400114002 CMOS will
drive one regular TTL load.

authorit ies quote not less
than 1 megohm, w ith some
going to 101

] Ohms. Thus,
many CMOS devices can be
driven f rom the same output
w ith regard fo r current
d r iven capabi lity, There
may, however, be capaci
tance l imitations, especia lly
where a rapid rise t ime must
be mainta ined.

Interfacing Between
Logic Families

Fig. 2 illustrates some of
the ci rcu it sit uat ions re
quired to interface between
CMOS and TTL devices. Or
dinar ily, a single low-power
(74L) o r low-power Schottky
(74LS) TTL device can be di
rect ly driven from a CMOS
output, provided t hat the
CMOS device is operated
from a +Svolt pow er sup
ply and ground. Normal ly,
CMOS devices can operate
with ±V of +4.5 to ± 15
volts dc; f urt hermore, these
supplies need not be equal.
We could, for example, oper
ate from V + = 5 vo lts, and
V - =0 volts (grounded). It is
only this latter situation t hat
wil l accommodate Fig. 2(a).
Here the CMOS devi ce w ill
d irectly drive the 74L or
74LS TTL device. These TTL
devices operate from low er
current levels than does reg
u lar TTL.

Tw o specific CMOS de-

volts, 30 rnA) and 7417 (1 5
volts, 40 rnA). These devices
are of prime concern for our
interfacing chores . Note
that certain other TTL de
vices also have open-collec
tor outputs.

An exam ple of a TTL in
put circuit is shown in Fig.
1(c). The device shown here
is a two-input c ircuit as is
found in each section of a
device such as the 7400 two
input NAND gate. Each in
put wi l l source up to 1.6 rnA
of current.

A CMOS inverter ci rcuit
is shown in Fig. 1{d). The
typical CMOS device wi l l
have a pa ir of complemen
tary MOSFET transistors con
nected in series with the out
put taken at the ju nction be
tween t he two. Transistor
Q1 is a p-channel MOSFET,
while Q2 is an n-cha r mel
MOSFET. T hese devices
have oppos ite p ro perti es
such that Q1 wil l be turned
off (high-resistance channel)
by a high applied to t he in
put, whi le Q2 is turned on by
a high on the inpu t. Thus, for
each different binary logic
leve l, we wi l l always have a
series circuit cons isting of a
high resistance and a low
(approximately 200 Ohms)
resistance. For output-low
conditions, there w il l be a
high resistance to V + (Q1
off) and a low resistance to
V - (Q2 on). For the output
high cond ition, exactly the
opposite occurs: there is a
low resistance to V + (Q1
o n) and high resistance to
V - (Q2 off)

Thus, we w il l see the
CMOS output sink cu rrent
on low and source current
on high. A lthough th is fact is
not needed when Inte rfac
ing CMOS-to-CMOS, it is
usefu l for other interfacing
cho res.

The CMOS inpu t is essen
tia lly an open ci rcu it. CMOS
devices operate using elec
trostatic f ie lds derived in the
channel from potenti als ap
p lied to the gate term inal.
This term inal is insulated by
a thin metal-oxide layer and
thus represents an imm ense
ly large resistance. Various

a 16-mA output current sink
capacitv.) Some spec ial de
vices ca lled buffers or line
drivers typical ly will have
fan-outs of th irty, but up to
one hundred are known.

Most TTL devices have
an output ci rcuit such as
t he one shown in Fig. 1(a).
The output circuit is a
totem-pole power amplifier
consisting of two N PN tran
sistors. A blocking diode
prevents current f low from
the output term ina l through
Q1 to the + 5-volt power
supply line. When the out
put is low, transistor Q1 is
turned off and Q2 is tu rned
on. This places the output
l ine at or near zero volts.
The actua l potential w ill be
the Vce(sat) rati ng of Q2,
which may be as much as
0.8 volts. In the opposite
condition, when the output
is h igh, the oppos ite occurs:
Transistor Q1 is turned on
and R2 is turned off , This
places a potential on the
output l ine that is the
+ s-volt power-supply volt
age less the Vce(sat) rati ng
of Q1 and the junction drop
of the series diode (normal ly
0.6 to 0.7 volts).

An alternate fo rm of TTL
output is t he open-collector
ci rcuit of Fig.1{b), The open
collector device is used to
drive externa l devices and is
a prime tool in interfacing
with other logic families as
wel l as with the " outside
world." Transistor Q1 w ill be
connected to the V + (which
is not always +5 volts, even
though the package power
supply vo ltage m ust be +5
volts del through a pull-up
resistor or another form of
load. Normally, if a simple
pu ll-up resistor is used for
the load, we will need 2000
to 3000 O hms for + 5-volt
power supplies, and propor
tionally higher for higher po
tentia ls. TTL devices w ith
open-collector ou tputs in
clude the following hex in
verters: 7405 (+ 5-volt sup
ply on ly), 7406 (to +30 volts
at up to 30 rnA), 7416 (to
+ 15 volts at up to 40 mAl.
and the fo llowing hex non
inverting buffers: 7407 (30
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suspect, however, that any
situ at io n where cascadi ng
two Q1 stages is feasible will
a lso permit the kludge of a
14-pin DIP, there by making
the use of the hex inverter
the pre ferred me thod.

Interfacing lamps and LEOs

Inca ndescent lamps and
light-em itting d iodes (LEOs)
a re often used in digital in
struments to indicate logic
status or to signal some
event like the completion of
a process, etc . The B series
CMOS devices can often be
in t erfa c e d di rect ly with
light-emittin g d iodes. p ro
vided that no more than
a bout 15 rnA of current will
light the LE D to a n accept
a ble brightness (the usual
case). The A series device s
are not able to do thi s neat
trick because they have as
littl e a s one-third the current
sinking/sou rcing capability
of the B series device s.

Figs. 3(a) and (b) shew the
use of d irect interfacing be
tween a B series CMOS de
vice and the lo w-curre nt
LE D. The circuit in Fig. 3(a)
uses the LED as a pull-up be
tween the CMOS output
a nd the positive power sup
ply a nd will cause the LED
to light o n a ny output-low
cond ition. The CMOS out
put in this case opera tes as a
cu rrent source to grou nd . In
Fig. 3(b), the LED is con
nected between the CMOS
output and gro und and will
light only on o utput-high
conditions. In this case, the
CMOS outpu t is used as a
curre nt source.

Fig. 3(c) shows the use of
a n open--col lector TTl de
vice to drive t he LED. If V+

"~.LIGNTS ON
OUTPuT.,~

the fu nction of thi s circuit
will be to interface TT L to
certa in other higher-vo ltage
lo g ic famil ie s (s uc h as
CMOS o perated from sup
plies over + 5 vo lts. HNIL,
HTl, etc.) In the ma jority of
suc h instances, you will use
a 7406, 7407, 7416, or 7417
dev ice in place of transistor
Q1, but th is c ircu it may
pro ve usefu l in some sit
ua t io ns.

Fo r exam ple. in a n ex
ist ing device, the re may be
too little room to add a n IC.
but plenty o f room to
kludge on a 2N2222 or simi
lar transistor. This situation
tu rned up one time when I
worked fo r a medica l school
electronics labo ratory. It
se e ms that one of the re
searc hers ha d a n elderly fre
quency/period counter that
used zero and + 12 volts as
the logic levels, yet she
wante d to interf a ce th is
counter to a mod ern instru
ment th at provided TTl o ut
put levels, The so lut ion wa s
to kludge R1-R3 a nd Q1 o n
to the PC board inside of the
older instrume nt, a nd c rea te
a new input.

Register R1 is used, regard
less of whether o pen-col
lector logic is used, and
se rves to provide a cu rrent
fo r the TTl output to sink.
When the TTl output is low,
point A in Fig. 2(g) wil l be at
zero potential, so the base
of Q1 is tu rned off. Under
this condition. the o utput is
high (i nve rted) . Simi larly.
when the output of the TTl
device is high, the po tent ial
a t po int A is 3 to 4 volts, so it
ca n bias the base of Q1 o n,
Unde r this condition, the
transistor is satu rated and
will produce a low ou tput.
This method is useful so
long as an inve rted o utput is
sufficient. Otherwise . cas
cade two simila r stages. I

Fig. -Xb) CMOS light.on-out
put-high interlacing.
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Fig. -Xa) CMOS Iight.on-out
put-Jow LED interlacing.

LlGN' S 0+0
OUTPI,IT LOW

,.

wou ld never toggle. In Fig.
2(e) we show you ho w to
dea l w ith that problem.

For t hose cases where the
CMOS device o perates from
p o wer-sup pl y potenti a ls
o t her than + 5 volts a nd
ground, we will ne ed a cir
cuit suc h as the one in Fig.
2(e). Here we will use o ne of
the " h igh-vo ltage" hex in
verter IC devices d iscussed
at the beginning of th is a rt i
cle: 7406. 7407, 7416, a nd
7417 a re candidates; 7405
can operate only from +5
volts, so it is ru led out. Note
that the package power-sup
ply voltage for these TTl de
vices must re ma in at + 5
volts only. but the voltage
appl ied to the open-co l
lector output t ransistor via
the pul l-up re sisto r can be
uptotheCMOSV+ limit of
+ 15 volts de. A 10k-Qhm
pull-up re sistor wi ll su ff ice.

Fig. 2(f) shows how to in
terface the TTl device with
CMOS devices that a re o p
e rated from bipolar power
supplies ins tead of V - = o.
In this circuit , we use a
MOS FE T transistor (or one
section of the CMOS 4007
device) in between the two
logic devices. Resistor R1
provides a current sou rce
for the TTL output while R2
limits the MOSFET current
to a safe value and develops
the potentia l applied to the
CMOS input. V + a nd V
must be nearly equa l.

Fi nally. in Fig. 2{g) we see
a circuit that has a certain
unive rsali ty. In most cases ,

C'"'OS
DEv ICE

C IOO. Ql"f UT(O AT
l y -' ~ ""DCI
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IT . _
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.,

Fig 2M TTL·t<>CMOS (op€fat·
ed from V + greater than + 5
volts, and V- =0 volts)

..
" "

Fig 2W TTL·'o-CMOS (opera'·
ed from ± V supplies)

vide a 2 to J k-Oh m pull-up
resistor between the TTl
output and + 5 volts de. We
must limit this method to
those cases where the TTl
voltage levels are compati
ble with the CMOS. If the
CMOS device is operated
from + 5 volts and ground,
then there is no problem.

Recall from the previous
series on digita l basics that
the CMOS device out put
will go thro ugh a h igh/Jow o r
low/high t ransition when the
input vo ltage is midway be
tween the V + and V - volt
ages. If, fo r example, the
supplies a re +5 vo lts and
ground, then the t ransi tion
occurs close to + 25 volts.
But . if the supplies are ± 12
volts (or any other legal po
tent ial). then the transition
occurs near zero. Similarly.
if the potentials are V+ =12
volts and V - = 6 volts, then
the transition point is
Yl [( + 12)- (- 6)]= Yl ( + 18)
or + 9 volts. If this method
were used in the latter case.
the input o f the CMOS de
vice would jump back a nd
forth between two " le ga l"
low potent ials, so the o utput

"'..

• ' ''oe

Fig. 2(g) Universal TTL to other logic devices.
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Fig. 4. Driving large loads using Darlington-pair tran5is ~ors .
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Fig. 5(a} Interfacing ooeocot
lector TTL to low-current
relays.

and the counter-electromo
tive fo rce generated will be
opposite the polarity o f V +
and will have a ve ry high va l
ue (kilovo lts are possible).
If you have studied ca lcu
lus , then you will see that V
= Udl /dt) ca n reach a ve ry
high number in the situa tion
where the cu rrent flow is
ab rup tly terminated (d l/dt is
negative and ha s a rapid fa ll
time).

The diode is reve rse
biased most of the time but
will conduct when the
( EMF potentia l is applied .
Since the potentia l ca n easi
ly reach hundreds of volts in
practical sit ua tions , the
diode must have a piv rating
of 1000 volt s o r more . I rec
ommend 1N4007 for all but
very heavy indu ctive loads;
for heavier cases, use senes
connected 1N4007 devices
with each diode shu nted by
a 470k-Dhm-to-1-megohm,
VI-Watt, carbon resistor.

Fig. 5 shows two sttue
tions where el ectromechani
c a l relays - th o se work 
horses of e lec tricitv/elec
tronics left over from the
19th century but still via-
ble-are interfa ced with
digital IC devices.

In Fig. 5(a) we see the use
of a n open-collector TTl
device for direct ly interfac
ing with a low-curre nt re lay .
Some manufacturers offer
lo w-cu rre nt (40-m A and
under) relays, both in regular
relay package s and in
packages re sembling IC
packages (both metal-can
and DIP pack a ges are
available). Keep in mind the
voltage and curre nt limita
tions of the 7406, 7407, 7416,
and 7417 devices li sted at
the beginning of this article.

For heavier re lays, we will

the combination "Da rling
ton" transistors after the
fact that the circuit in which
these transistors are con
nected is called a "Da rling
ton amplifier" or "Da rl ing
ton pai r."

The advantage of this cir
cuit is the amplification of
beta (Hfe) that occu rs. The
to ta l be ta is the produ ct of
the ind ividual beta rat ings,
o r : H fe(t o (3 1) = H fe(Q l )
X H le(Q2), If you recall you r
basic transi stor theory, the
beta is defined as the collec
tor current divided by the
base current, o r IJl b. For ex
ample, if the beta of Ql is 80
and the beta of Q2 is 50,
then the total beta is (80X50)
o r 4,000. The implication of
th is is that the d rive current
need only be 1/4000 of the
load cu rrent! Le t's ass ume
that t he re will be approx
imate ly 1.2 mA available to
d rive the Darlington pair
when the TTl output is high.
With a beta of 4OClO, the
load curre nt will be more
than -4 Amperes! Of course ,
a transistor must be selected
fo r Q2 that will " hac k" the
cu rrent of the load .

The diode shown in paral
le i with the load is advisa ble
fo r all c reative (capacitive
o r inductive) loads. a nd for
most ve ry high cu rrent
loads . It is especially neces
sary in inductive-load cir
cuits, for example, when the
load is a relay o r solenoid
coil. The problem is the in
ductive spike produced by
an inductor energized with
de when the c ircuit is inter
rupted . Under this ci rcum
stance, the energy stored in
the magnet ic fie ld around
the inductor will colla pse
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however, the logic output is
high, then the base-emitter
voltage is nearly zero, so the
transistor is cut off .

Fig, 3(e) shows the use of
an NPN transistor for Q1 .
While the lamp in Fig 3(d)
will turn on fo r output-low,
the circuit shown in Fig, 3(e)
turns on for output-high.
Aga in, e ither TTl o r CMOS
de vices can be used, with in
certain limitations. O ne lim i
tat ion applied to TTl de
vices is that a pu ll-up resis
tor (R1) be provided so that
the TTL output sees a cur
rent source. For CMOS de
vices, we must use a transis
tor that has a high enough
beta gain that it will sa tura te
with the cu rrent available
from the CMOS output. Re
sistor R2 is used to li mit the
cu rrent app lied to the base
of Ql . When t he IC output is
high, then a current flows in
R2 that will turn on the tran
sistor. Under that condition
Q1 is saturated, so its collec
tor will be at or near ground
potentiaL This condition
makes the load see a current
flow, so if it is a lamp then it
will light up.

La rge loads, i.e., those of
high cu rrent but li m ited
vo ltage, can be accommo
dated with the circuit o f Fig.
4. Here we extend Fig. 3{e) to
account fo r the higher cu r
rents of the load. There a re
two transistors used in this
circuit . In most cases, we
will use a "d rive r" tran sistor
such as the 2N3053 for Q1
and a "powe r" transistor
such as the 2N3055 for Q2.
Note that some semicon
ductor manufacturers offer
TO-3 packages conta ining
bo th Q1 a nd Q 2 and term

' '''' y . .. fT. " 74..... ' .0'.
,. ,~. (lOt , .' ,

is + 5 vo lts, then the 7405
device may be used. The
7406, 7407, 741 6, a nd 7417
d e v ic e s m a y a lso be
used at + 5 vo lts or a ny
potential up to the rated
potential for the specif ic
device (+ 15 or + 30, de
pending upon type). Resistor
R1 is used to limit the cur
rent through the LED and
the TTl output to a safe
value, usually 15 mAo The
value of R1 is given by
Ohm's law: R1 = (V +YllED
or V + /0.015 if the 15-mA
figure is accepta ble . In thi s
c ircuit , the TTL dev ice
operates as a curre nt sink
for the LED and will light on
output-low.

Inca ndesce nt lamps typi
ca lly draw a lot more cur
rent than LEOs. Some sma ll
c u rre nt lamps (" g ra in-o f
wheat" lamps) will operate
d irectly from the 7417 TTl
device, but most requ ire too
much cu rrent for safe opera
t ion di rect ly from TTl . We
can, however, use the TTL
(or CMOS) device to drive a
transisto r switch that will, in
turn, operate the la mp or
other load . This situat ion is
depicted in Figs. 3(d) and
3(e). In Fig. 3(d) we see the
use of a PNP transistor to
turn on the load . When the
base of Q1 is made low,
then the base-emitter poten
t ial is proper to tu rn on tran
sistor Ql; current will flow
in the c-e path to the load. If,
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Fig. ~e) Incandescent lamp in
terfacing with NPN transistor.

Fig. ~d). lncandescen t lampin
terlacing with PNP transistor.
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con troversial editorials have
livened up the ham scene for
more than 22 years Is he right or
wrong? " Never Say Die" let s you
be the judge.

-DXING- Get the best DX col
urnn there is, 73 columnist ChOO

Harris VP2ML provides tips for
newcomers, prof iles 01 the hams
behind those famous callsigns,
and constant DXpedition up
dates. Don't miss it !

- HAM HElP- Thousands of
readers have had their problems
solved through a qaerv published
in 73's " Ham Help" column.
Need a ha rd-to-find p ar t ,
schematic, or owner's manual?
Ham information of any kind? Let
73 help!

A year of 73

-73 INTlRNATlONAL- Get reo
ports from 73 correspondents
around the globe. Amateur radio
is a worldwide pastime and 73 is

you r sou rce lor internat ional
news

-CONSTRUCTION PRO'ECTS
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magazine.
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hamming.
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ous side of the c ir.cu it will
send the signal a nd thus will
be on the LED side.

Conclusion

The advantages of digital
logic are even greater when
we can interface eit her be
tween logic families o r to
the outside world. The tech
niques in this art icle allow
us, among othe r th ings. to
inte rface e lde rly d igital
equipment obta ined on the
surplus market to modern
equipment, or to interface
esse ntia lly non-digital c ir
cuits (cont rol) t ha t a re st ill
b ina ry in nature to some dig
ita l instrument. For exam
ple. a trivial case would be
the push-to-talk circuit o n a
transmitter. As another ex
a mple, the transmitter con
trol cir cu it o n a li near power
amplifie r could be placed
unde r cont rol of a computer
in whic h the digital inter
facing is between a 3.2 mA
(fa n-out - 2) output port
termina l and the rad io equip
rnent. Lots of luck.•

c ircuit and some outs ide
world load. There are de
vices called oinotsousors
(Fig. 6) available in whic h an
LED and either a phototran
sistor or a photodiode are
placed suc h that the LED
will ill umina te the transis
tor/diode (whicheve r). The
pair is housed inside of an
opaque DIP package that
has the same 0.1 " X0.3" pin
outs as the d igital lC devices
in the circuit. When the LED
is tu rned on, i.e ., when the
logic device output is low.
then the phototranststor
base is illuminated. so the
transistor is turned o n. Un
der this condition, the out
put will be a po te nt ia l close
to V+ . Whe n t he LED is
exting uished. i.e.. when the
logic output is high. then the
phototransistor base is
turned off and there will be
no vo ltage across the load
resistor. In most cases. the
dangerous isolated c ircuit
will be on the transistor side
of the optoiso lator. In some
cases. however. the danger-

the high voltage transient
will blow the semiconductor.

Rel ays a re used for many
app lications. Of course, if
the current is too high to be
conveniently handled by the
semiconductor, then a relay
is in order. But. today, we
have numerous high-current
power transistors and Da r
li ngton devices, so this ap
plication is fad ing. The isola
tion provided by the relay,
however, makes it attractive
whenever the logic device
must be interfaced with a
high-vo ltage circuit. or the
ec power lines (115 volts ac).

Fina lly. we see one fur
the r method fo r prov iding
isola tion between a d igita l

"'2. 70

,.

••

Fig. 5(b~ Interfacing TTL or CMOS to higher-current relays.

"'' JolI

••
OP I Y

(

use a switching transistor, as
in Fig. 5{b). This is merely an
extension of the earlier cir
cuits. The diode transient
suppresso rs are mandatory,
however. If these are not
used. especia lly in f ig. 5(al.

Fig. 6. Drivingan isolated load.
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PRIVATE PATCH II
THE ULTIMATE SIMPLEX AUTOPATCH

I

•

------

--.,---., .

PRIVATE PATCH II is for the discriminating amateur
who demands the finest in simplex autopatch pertor
mance, features and quality. Our digitally processed
VOX and simplex loop create a level of cornmunlca
tions quality which is not even closely rivaled. Please
· .. do not confuse our technique with sampl ing!!
PRIVATE PATCH II has the following major advan
tages over sampling type autopatches:

• Compatible with every known transceiver-yes, synthesiZed
and relay switched types included.

• No transceiver moditications are ever required!

• Connects only to MIC and external speaker jack-no inter
nal connections to your transceiver required.

• Natural push to talk operation-no need to pause-you may
talk the instant the button is pressed.

• Much greater range-noise on your weak mobile signal
causes no performance degradation. (Noise sampled auto
patches fail to operate when your signal becomes noisy.)

• Private Patch II offers natural "take-turns" style of communi
cations in the manner you are used to. There are no annoy
ing sampling kerchunks and missing syllables punched out
of every other word.

• In addition to superb simplex operation, Private Patch II will
operate through any repeater from your base location. Yes,
any repeater! Tone encodmq equipment and repeater modifi
cations are not required.

CONTACT A LOCAL DEALER TODAY

OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

N&G DISTRIBUTING CORP.
Miami FL

PACE ENGINEERING
Tucson A2.

PIZA ELECTRONICS
Ponce, PR

THE HAM SHACK
Evansville IN

CANADA:
DOLLA RD ELECTRONICS

Vancouver. BC

PHILIPPINES:
CORONA INTERNATIONAL

Cubao, Quezon City

CONNECT
SYSTEMS

INCORPORATED
P.O. BOX 4155 TORRANCE CA 90510
23731 MADISON ST. TORRANCE, CA 90505
PHONE (213) 373-6803

AMATEU R ELECTRONIC SUPPLY
Milwaukee WI, Wickliffe OH,
Orlando Fl,
Clearwater Flo las Vegas NV,
Chicago IL

HAM RADIO OUTlET
All8heim CA, Burlingame CA.
Oakland CA,
San Diego CA, Van Nuys CA

HENRY RAD+O
Los Angeles CA. All8heim CA.
Butler MO

JUNS ELECTRONICS
Culvef City CA, Reno NV

STANDARD FEATURES

• ON identification-ID ROM chip included.

• Single chip XTAL controlled tone decoder.

• Tone to pulse-compatibility wi th all telephone systems
eliminates critical tone adjustments in the mobile-no wrong
numbers, ever! Can be strapped for straight tone dialing.

• Speed dialer compatible-can consume up to 15 digits per
second.

• Sophisticated toll restrict log ic - user programmable restrict
digits.

• Five digit access cocle-59.049 user programmable code
combinations! (Their three digit code beginning wttn " has
less than 196 combinations.)

• Ringback (reverse patch)-alerts you with ON 10.
• Busy channel ringback inhibit-will not send ON 10 alert if

channel is in use - deteatable.

• Three/six minute "time-out" timer-resettable from the
roobile-four ON 10 wamings during final minute.

• Control interrupt ttrree-c-assures reliable and positive control.

• self contained 115VAC supply-23OV 50.00 Hz available at
slight additional cost

• Modular phone jack-and seven foot corel.

• 14 day retum privilege-when ordered factory direct

• One year factory warranty.

OPTION: FCC registered coupler.
Inquire about commercial and hall duplex models.
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NO SHIPPING CHARGES!
TUBES

TY PE PRICE TYPE PRICE TYPE PRICE
2C39/7289 $ 28 ,90 813 $ 42 .50 7843 $ 90.95
2E26 6 .75 1182/ 4600A 425,00 7854 110 .50
2K28 170.00 460QA 425,00 ML7855KAL 106.25
3·500Z 86.70 4624 263.50 7984 12 .70
3~1OOOZ/8164 340 .00 4657 71.50 8072 71.50
3828/866A 8.10 4662 85.00 8106 4 .25
3CX400U7/8961 215.00 4665 425.00 8117 A 191.25
3CX1 000A7/8283 447.00 5675 36.00 8121 93.50
3CX3000F1 /8239 482.00 5721 212.50 8122 93.50
3CW30000H7 1445.00 5768 10625 8134 399,50
3X2500A3 40 2.00 5819 101,00 8156 10.20
3X3000F1 482.00 5836 198 .00 8233 51.00
4-65A18165 58 .65 5837 198.00 8236 29.75
4-125A/ 4D21 67,15 5861 119.00 8295/PL172 425.00
4·25QA/SD22 83.50 5867A 157.25 8458 29 .75
4·40QAIB438 83.50 5868 /AX9902 229.50 8462 110.50
4·400817527 93.50 5876/A 35.70 8505A 80.75
4-400C/6775 93 ,50 5881/6l6 6.80 8533W 115 ,60
4· 1000A/8166 377.50 5893 51,00 8560/A 63,75
4CX250817203 46.00 5894/A 46.00 8560AS 85.00
4CX250FG/862 1 63,75 58948/8737 46.00 8608 32.30
4CX250K/8245 102.25 5946 335.75 8624 85.00
4CX250A17580W 76,50 6083/ AZ9909 80 .75 8637 59,50
4CX300AJ8167 144 .50 6146/6146A 7.25 8643 70 .55
4CX350AJ8321 93 .50 61 468/8298 9.00 8647 142.80
4CX350F/8322 97 .75 6146W/7212 14,75 8683 80 .75
4CX350FJ/8904 119.00 6156 83.50 8877 395.25
4CX600J /8809 710 .00 6159 11 75 8908 11.05
4CX1 000AJ8168 206 .00 61598 20.00 8950 11 .05
4CX1 000A/8168 412.25 6161 276.25 8930 116,50
4CX1 5008/8660 471.00 6280 36.25 616 Metal 21,25
4CX5000AJ8170 935.00 6291 153.00 6l6GC 4 .25
4CX1 00000/8171 1067.00 6293 20 .50 6CA7/EL34 4 .60
4CX15000A/8281 1275.00 6360/ A 4.85 6Cl6 3.00
4CW800F 60350 6399 459.00 60J8 2.15
4032 204 .00 6550A 8.50 6005 5.60
4E27AJ5-1258 20400 68838/8032A/8552 8.50 6GF5 5,00
4PR60A 170.50 6897 136.00 6GJ5A 5.30
4PR608 283.25 6907 67,15 6GK6 5.1 0
4PA65A/8187 148.75 6922/60J8 4 ,25 6H85 5,10
4PA1000A/8189 501.50 6939 18 .75 6HF5 745
4X150A/7034 51 .00 7094 212 .50 6JG6A 5.35
4X1500/7609 81 .00 7117 32.75 6JM6 5.10
4X2508 38.25 7211 85.00 6J N6 5.10
4X250F 38.25 7213 255 .00 6JS6C 6.15
4X500A 350.00 7214 255 .00 6 KN6 4.30
5C X1500A 561 .00 7271 114 ,75 6 K06 7.00
KT88 23.50 7289/2C39 28.90 6lF6 5,95
4168 38.25 7360 11.50 6106 G. E. 5.95
416C 53.00 7377 72,25 6l06/6 MJ6 Sylvania 7.65
5728/T160 l 42.50 7408 2.10 6ME6 7.55
592/3-200A3 179 .50 7609 80.75 12AT7 3.00
807 7.25 7735 30.60 12AX7 2.55
811 A 12 .75 Ml7815Al 51.00 128Y7 4 ,25
812A 24.75 12J86A 550

NICORN ELECTRONICS 213-341-8833
10010 Canoga Ave, Unit 8-8, Chatsworth, CA 91311

lIIIU n,"Mn Order "500 - 1;0 Shillpin. CII.f," On Prep,id Orden - C,O.D. Add Sl.65 - UPS Blue Add 1300 - tili!. Resicienll Add li 'Il'" s"l" ru.
Pefs on,1 Cllteh Htld fOi Cluunu VISA -MC SEND FOR FREE CATA LOG. ...203
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NWfPING CHARGES!
RF TRANSISTORS

2N1561 2 1.25 2N5643 13.20 MRF245 30.30
2N1 562 21 .25 2N5645 11 ,75 MAF247 30.30
2N1562 19.99 2N5646 17.59 MRF304 36.95
2N 1692 21.25 2N5651 9 .39 MAF309 28.7 5
2N2857JAN 3.49 2NS691 15.30 MRF314 24.25
2N2857JANTX 3,49 2N5764 22 .95 MRF31 5 24.55
2N2B76 11 ,49 2N5836 2 95 MRF317 54.35
2N2947 15.60 2N5842 7.20 MAF420 17.00
2N2948 11.05 2N5849 17.00 MRF421 31 .28
2N2949 13.19 2N59 13 2.75 MRF422A 35.19
2N2957 1.32 2N5916 30 ,60 MRF427 14.65
2N3375 14 .55 2N5922 8 .50 MRF428 39.10
2N3553 1.32 2N5923 21.25 MRF433 10.25
2N3632 13 ,19 2 N5941 1955 M RF449A 10.75
2N3733 935 2N5944 8.80 MRF450A 12.20
2N3818 4.25 2N5945 9 .80 MRF453A 15 ,65
2N3866 1.10 2N5946 12 .25 MRF454A 17.10
2N3866JAN 1.87 2N6080 880 MRF455A 13.60
2N3924 2.65 2N6061 10 ,25 MRF456 17.60
2N3927 14.65 2N6062 10 ,75 MRF463 21.25
2N3950 21.25 2N6063 11 ,25 MRF472 0,85
2N40 12 9.35 2N6064 12 ,75 MRF475 2 ,65
2N4041 11 ,90 2N6094 9.35 MRF476 1.70
2N4072 1,53 2N6095 10 ,20 MRF477 12.70
2N4060 3 ,65 2N6096 13.70 MRF492 19.55
2N4127 17 ,65 2N6097 1760 MRF502 0 .90
2N4427 1.10 2N6105 17.65 MRF503 5.10
2N4426 1.57 2N6136 18.55 MR F504 5.95
2N4430 10.03 2N6166 34.20 MRF509 4.25
2N4957 2 ,93 2N6201 42.50 MRF511 9.10
2N4959 1.95 2N6304 1.35 MRF515 1.70
2N5090 11 .73 2N6459 15.30 MRF517 1.70
2N5106 2.93 2N6567 6 .55 MRF559 1.75
2N5109 1.45 2N6660 6800 MRF605 17.00
2N5160 2.95 2N5942 3400 MRF618 21.25
2N5177 16,40 MRF208 13.70 MRF628 7.35
2N5179 0,86 MA F21 2 13.70 M AF629 2.95
2N5126 47,60 MAF223 11.25 MAF644 23.45
2N 5583 2 ,95 MRF224 13.1 5 MRF646 25.45
2N5569 8 .30 MAF231 9 ,28 MRF61 6 12.75
2N5590 9.30 MRF232 10 ,25 MRF623 17.00
2N5591 11.75 MRF233 10 ,75 MRF901 (3 LEADS) 0.65
2N5637 13.20 MRF237 2.70 MR F901 (4 LEADS) 1.70
2N5641 10.55 MRF236 11 75 MFlF904 1.95
2N5642 11 .95 MRF239 14 65 M AF911 2.55

M AF96 1 1.95

RF POWER AMPLIFIER
TRW# MX14

40 0 -440 MH2 (70 em. band )
Gain 100 -200 MV
50.n... Resistenee

12.5 Volts
14 Watts

SPECIAL BUY ..... ......... .. . .... .ONLY $49.99

. NICORN ELECTRONICS 213-341-8833
•

10010 Canoga Ave,Unit B-B, Chatsworth, CA 91311
M,n,mu"" Ordft $1500 - No Shlppmt Chil'l " On l'repilicI Orders - CO D, Add JI.&5 - UPS Blue Add nOD - CMiI. Reticlenl' Add 6'11'" SiIIft In.

PftloUI C!ltch He ld fll' tiu',ntl l ISA -MC SENO fOI FlEE CAlAlOC. -""
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Calvin B. M cCarthy
98 Windsor 5lreer
Thunder Bay. Ontario
Canada P7B 1T7

Emulate an EPROM Elephant
The portable RAM-faker never forgets.

Well, hardly ever. . .

The EPROM Emulator mounted on the Kilobaud Kfassroom
5BC-2 computer. Here, you see three extra DIP sockets
under the HM 6116 instead of the described two because f
have mounted the RAM on a carrier so that repea ted inser
tions will not hurt the RAM pins. I then can use the memory
without the Emulator circuit most of the time.
40 73 Magazine. April,l984

P.rta L1at
1 Switch, DPDl, Radio Shack 275-626 ($2.69)
2 Diodes, 1N914. Rad io Shack 276-1620 (SO for $2.99)
1 Resistor, l OOk Ohms. V. Watt (5 for $.49)
2 24-pln DIP sockets, Radio Shack 276-1989 ($1.69 each)
1 HM 6116 CMOS static RAM ($16.SO Quesl; $14.95 James)
2 Batteries, 1'12 volt

Members of the 2716
family of erasable.

programmable. read-only
memories (EPROMs) are ex
tolled a s the hobbyist' s
friends because of their ease
of programming, either with
a simple manual program
mer or by microcomputer
control. However, in the lit
erature also appears a re
curring theme of inconve
mence. For example. you

cou ld spend four or five
hours toggling in data with a
manual programmer only to
make a mistake in bit
16,383, What is the fix? Erase
all 16.384 bits of the EPROM
and begin again, Totally un
acceptable! Even repeati ng
20 minutes of data input
with a hexadecimal key
board is too much!

Or maybe instead you
eventua lly want a program

in an EPROM but you want
to try the program first
before it is burned for
posterity. The " EPRO M
Emulator ," a RAM that
pretends it is an EPROM,
can he lp you .

The HM 6116 static RAM
is a lmost pinout-eompatible
w it h the 2716 EPROM.
Where the HM 6116 puts the
WE on pin 21 . the 2716 has
Vec pulling pin 21 high. All
other pins are identical . This
first suggests that empty
EPROM sockets could be
fil led with 2K bytes of RAM
to extend a small comput
er's memory. From here the
CMO S construction makes
the idea of battery backup
of RAM data practical . Then
the next logical step is to
bui ld a sma ll package con
taining RAM with battery

backu p which can be pro
grammed at fu ll computer
speed. data modified at will,
but which can be removed
from its socket without los
ing its data , p laced in
another socket in the same
or any other computer wired
for 2716 EPROMs, and used
as an EPROM. Once the pro
gram is debugged and run
ning sati sfactorily in the
Emulator, it can easily be
copied into a 2716 for a per
manent reco rd .

A few simple modif ica
tions are made to the basic
RAM circu it to make it emu
late the EPROM. The Vcc
must be applied through
steering diodes so that the
memory will see on ly one
supply source at a time.
Ou tput enab le (pin 20) is
made continua lly low by at-



Fig. 1. Low Vee data-retention waveform.
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forces L5" to be at Vcc back
up, putting the chip into its
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mode. •
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RAM for either a write or
read . With the switch open,
the" batte ry back up can
power t he memory and

Fig. 2. The Emulator schematic. PC board is not ro scale. Let
ters after pin numbers are B for botrom socket, T for top
socket.

pute r supply off if the switch
is in the computer-supply
pos ition. The resu lt would
be a quickly-discharged bat
terv.) The compute r is then
turned on and the Emu lator
sw it c h e d to c o m p u t e r
power. It can then be used
ei ther as RAM or ROM
depending on the WE co n
nection.

Construction

The EPRO M Emu la tor is
built on two 24-pin DI P
sockets and a small PC
board. This serves as the
support for the HM 6116
RAM package.
1) Pin 20 of the bottom
socket is removed .
2) Pin 20 (OE) of the top
socket is co nnected with a
piece of wire to pin 12, the
common pin.
3) Pin 18 (C5) of the top
socket is bent in so that no
co ntact is made with the
bottom socket. It is con
nected through a resisto r to
pin 24 of the top socke t and
through half of the DPST
switch to pin 18 of the bot
tom socket.
4) Pi n 21 of the bottom
socket is removed .
5) Pin 21 of the top socket is
connected to the computer
Wr line with a flexib le wire
and clip.
6) Pin 24 of the to p socket is
bent in and made to contact
the PC board land to which
the d iode cathodes a re con
nected.
7) Pin 24 of the bottom
socket is connected to the
anode of diode D1 to pro
vide computer Vcc.
8) The second half of the
DPST switch is co nnected
across d iode D1.

With the switches closed,
the computer Vcc powers
the memory and a llows the
com pute r t o se le ct t he

• •

." 1\ VO ~~ 20V J ."
' COR

"

0"
rs ~ VOR -0 t v ..£ZV

taching it directly to pin 12
and disconnect ing it f rom
computer p in 20. The low
Vee data-retention mode
needs the chip select held at
Vee to reta in the data. This
is achieved with a pull-up
resistor connected to mem
ory pi n 24 and a switch to
disconnect the L5' from ex
ternal c ircu it ry when in the
data-retention mode. To
enable the computer to
write to memory, pi n 21 is
d isconnected from the com
puter and brought out to a
clip lead so that pin 21 can
be connected to the com
puter WI line instead
of being forced to Vee in the
2716 socket. When used as a
27 16, th e WE lin e is
attached to Vee so tha t ac
cidenta l and catastrophic
writes do not occur.

These connections can be
made using a sma ll PC
board to hold the com
ponents and using wire-wrap
wire to make connections. I
use masking tape as a PC
board etch resist and cut
away the tape where copper
is to be removed . This is
qu ite sat isfacto ry for simple
c ircuits suc h as thi s. The
board then is epoxied be
tween the pins of the bot
tom DIPsocket and makes a
secure foundation for the
rest of the circuit. The com
ponents a re attached to the
copper side of the board fac
ing up. Some miniatu riza
tion enthusiast co uld even
find a way to store watch
batteries in the case to make
a one-box unit, although I
am using an externa l battery
pack.

To use the Emulator, I in
sert it into a 2716 EPROM
socket with the switch set to
battery supply. (It must
never be inserted into the
computer wit h the co m-
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John M . Franke W~4WDL
1310 Bolling ~vetlue

Norfolk V~ 23508

Crystal Microwave
"Eesedtopping" on this part of the spectrum is up to you.

Here's a simple way to start.

will pass all frequencies
above a cutoff frequency
(fc} The cutoff frequency is
determined by the internal
width dimension of the
waveguide. The cutoff fre
quency occurs when the in
ternal width is exactly one
half wavelength. A simple
formula for calculating this
is t, = 15fb, where b =inter
nat width in centimeters and
fc=cutoff frequency in
GHz. For example, the most
common waveguide for the
3-cm amateur band (10 GHz)
has an internal width of 0.9
inches or 2.29 cm. Hence,
fc = 6.55 GHz.

If the frequency is raised
such that the width is now
one wavelength, the guide
can support another mode.
This occurs at f =2fe. So, the
maximum stable frequency
range is from t, to 2fe. Well,
if you conside r skin losses
and other factors, the prac
tical frequency range is

,,
~ ~ t----l,[). 11]»))))

T""lD e".eU'T A""l",[R

sa te llite signals. How can
we detect and monitor
these signals? The simplest
way is with a crystal receiv
er. Don't scoff . I know of
several production micro
wave systems that use crys
tal detectors or crysta l vid
eo receivers as they are
ca ll ed. The common police
radar detector is a spec ial
type of crystal video re
ce iver.

A crystal receiver can be
broken down into four
basic parts: an antenna, a
tuned circuit, the detector,
and an amplifier (see Fig. 1).
The most common tuned
circuit is not rea lly a tuned
circuit but a high-pass filter,
a waveguide. In this mode,
the antenna and tuned ci r
cuit can be combined. If
the detector is mounted in
the waveguide, then the on
ly externa l component is
the amplifier.

Rectangular waveguide

th is article is to show how
to get involved in micro
waves with a minimum in
vestment of time and
money.

The microwave spectrum
is populated with myriads
of signals , ranging from
telephone relays to televi
sion-studio links to radar to

Interest in the microwave
spectrum has increased

rapidly since the introduc
tion of the "G ur mplexer"
by Microwave Assoc iates.
Many amateurs, though,
have expressed interest in
find ing a mo re economical
way to get started. What I
ho pe to accompl ish with

Front view of 5-band unit showing diode placement.
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Fig. 1. Basic elements of a crystal video receiver.



Table 2. Selected emitter frequencies.

that normal construc tion
techniques a re adequate to
block the m icrowave energy
a nd pass only the modula
tion. Surplus mixers ha ve a
ve ry efficient bypass sche me
a nd fun ction well as crys
tal receivers. I use an
X-band m ixer to monitor
sma ll marine radars in the
harbor.

The weak detected signa l
is boosted by the amplifier
shown in Fig. 3. An LM301 is
used instead of the more
common 741 because of the
lowe r noise output of the
LM301 . The output of the
amplifier is further boosted
by Rad io Shack's "Mini Am
plifier-Speaker" The low
current drain of the ampli
fier makes it inviting to ob
ta in its power from the mini
am plifier, but problems with

Detector/amplifier with X-band head and nearby So and
K-band heads.

pre fe r to make the guide 1
to 2 widths long. For the e x
ample, the guide is 9.5 cm or
1.125 widths long. This
length was c hose n on the
basis of available pieces of
circuit board. Since the re
ceiver will not be used for a
specific frequency but rath
er for a band, I mounted the
BNC connector and de
tector one-ha lf guidewidth
from the shorted end.

Construction is simple.
The circuit board materia l is
easi ly sawed or sheared to
size. The BNC mounting
holes and the opposing
diode hole are drilled next.
The guide is taped together
and the seams a re solde red
with a l00-/15D-W iron. After
assembly, the diode is placed
inside and soldered. No by
pass capacitor is used . I find

Internal view of preamplifier showing c ircuit card and bat
tery.

Free;. Range (GHz)

.3286-.3354
.96- 1.215

1.03, 1.09
1.3-1.35
2.7-2.9
8.8
9.0-9.2
9.3- 9.5

•
! I

i, .
~ 4

Freq. Range (GHz)

.2- .4

.4- 1.5
1.5- 5.0
4.0- 6.5
5.0-12.0

12.0-36.0
36.0-45.0
45.G-60.0

"
•

Fig. 2. Upper and lower fre
quencies shown for rectan
gular waveguides.

Hence , from Fig. 2, the
wavegu ide should have an
intemal width between 6.9
cm and 9.5 e m. I c hose 8 cm
as a compromise. The inter
n~1 he ight should be one
half o r less than the internal
width. The guide height de
termines the impedance and
power-hand ling capability
of the guide. The usefu l fre
quencv range of the 8-cm
guide is approximately 2.4
CHz to 3.6 C Hz. This range
just happens to include the
a mateu r 2400-MHz and
33OQ-MHz bands. Higher fre
quencies can travel o r prop
agate down the guide, but
the mode structure would
be uncertain . I me ntion this
because the guide will pass
X-band signa ls and you
should not be surprised to
hear them.

For a crystal rece iver, I

Soun:oIEmItt...

ILS Glideslope
TACAN·DME
Radar Beacons (IFF)
Air Route Radar
Airport Radar
Aircraft Doppler Radar
Precision Approach Radar
Marine Radar

from 1.25 f, to 1.9 fc. For the
previous example, the prac
tica l o r use ful frequency
range is 8 .19 C Hz to 12.44
CHz. This is in good agree
ment with the published
range of 8.2 C Hz to 12.4
C Hz. Fig. 2 is a graph of the
upper and lowe r practical
frequency range of rectan
gu lar waveguides having in
terna l widths from 2 cm to
18 em.

The graph is no t meant
just to enable you to deter
mine the frequency range of
a piece of surplus wave
guide. It will a lso e na ble you
to decide how wide to make
a piece to use. Yes, you ca n
make your own waveguide
a nd do it without a mach ine
shop. Wavegu ide can be
made from flashing copper,
brass sh im stock, o r, my fa
vorite, printed circuit board.
To illustrate, I made a crys
tal video receiver to monitor
several radars located near
my home.

There are three 5-band
search rada rs withi n 20
m il es of my home. The term
5-band re fe rs roughly to any
frequency between 1.5 CHz
and 5 CHz. Table 1 is a list
ing of these informal desig
nations. Ta ble 2 is a listing of
some microwave freq uency
ranges of interest. The loca l
search rada rs a re grouped
from 2.7 C Hz to 2.9 C Hz.

Band Deslgn8Uon

p

L
S
C
X
K
a
v

Table 1. M icrowave band designations.
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The SUNKY DIPOLE Antenna
A broadbancj, bNSWR diJXJIe that realtyvvorl<s in apart
ments. small yards. attics. ar1j'\!\'11ere a small antenna isa
must. Indoors or out, you can work ANY HF BAND. in
cluding ' 0 M Hz. No gimmicks or add-ons. Imagine
80M in as hale as 24 ft.l Complete kit and instructions,
pius SO ft. of coax. Easy to set up and adjust More
information available -just call or write.

Preamplifiers, if available,
greatly enhance the overall
sensitivity.

Try something simple and
build one of these. This
might be the easiest micro
wave construct ion article
yet. let me know what you
bu ild and how it worked.
and please remember to en
close an SASEI .

." ;1-
."

-if' ,,
• sor •,

~. ',.
'" '" ~.

•

Fig. 3. Schematic of a 50 X audio preamplifier.
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motorboating forced me to
use an independent battery.
The compact assembly is
Quite portable and accom
panies me on short outings.

Waveguides are not the
only usable form of crysta l
receivers. For narrowband
signa ls, a separate antenna,
tuned circuit or cavity, and
detector might be better.

S67.95 postpaid lin U.SA.I
Money Back Guarantee
Vi rginia residents l(i j
add 4% sales tax ~

,.>-'

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

Introducing The SRT-3000
A High Performance RTTY
Communications Send
Receive Terminal
• Built·ln demodulator & AFSK moduta
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 SRT·3000
Morse· 1000 character text buffer with
BREAK feature. Ten 80 character mes
sage memories with battery, backup •
Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines x 36 characters (4 pages),
16 lines x 36 characters (6 pages) • Spilt screen operation· On screen status line displays a
tuning bar, mode, speed, shift, tone pair, normal/reverse, USOS, WRU, SELCAL, buffer mode
and buffer count. Cassette interface for long "Brag Tapes" or unattended message storage·
Baudot and ASCII printer outputs· Built-In audio monitor· Built-In 110 VAC power supply.
Other features-PTI control , WRU, SELCAL, sync idle, CW ID, USOS, autostart, full or half
duplex, scope outputs, weight control, intercharacter spacing , reverse video, RS-232, word wrap
around s Compact size only 13.3 x 10.3 x 4 inches · Made in USA.

Send For

Free Information
IDGM/ELECTRONICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511 (608) 362·0410
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THE ONE STOP SOURCE SINCE 1959!!

. . . --o68ot>o
RTTY CW ASCII

COMPUTER INTERFACE
• BEITER RELIABILITY

• MORE FEATURES
• USE WITH ALL POPULAR SOFTW ARE

$289.95 • L C TUNED FILTERS
• USE WITH MOST HOM E COMPUTERS

WRITE OR CALL FOR MORE INFORMATION: ...31
CONTEMPORARY TECHNOLOGY, INC.

P,O. BOX 1083 • SALEM, OR 97308 • 503 ·399·7406

CON NECTORS

mo, ....
..,~m .........e saas
1JG.271C~IGHT ANGLE) S·U!i
1JG.!i11BU(OOUSlE MAlE) S3.1!i
tJO.2lIo'BU(OOUBlE FEMALE)$3.1S

""FPl.-258 51$ ..
l.IG-l1W OR 17IIU .1&1:
Pl,..25I7k

COAXIAL CABLE
AG-MIlM% 8AAlo.FOAJIflS;235IM'
MlCAO 8IU IM% BRAID-FOAM)11S1U"
RG-213IU 111% BAAlD-POlY}27I)V
AQ.21WQ.ee,. BRAlDSf'OLY)tHIII'

ROTOR CABLE
&IC HAMUNE Q·1M-22)S15O/Y'ec HAMUNE HO Q·1~1II)34O/M·

CAll COLLECT
CALL FOA LARGE QUANTIfY

DISCOUNT

~~9>5~ail~ Ave.
(914) 947-1554-1555 Gammille, Ne. Yon 10923

• • •."..-=:;.

wilk Tow. M o•• ,.hh
00. ""0.. ;1. I cock.t

Fr r r $9.9S Mob. Quid CIlor 9 r Cflblr
We Stock ALL Santee Accessories!

Santee 220 & 440·Call!

f RE E UPS ' ..o w n SlIippi"q.Add 'I.A!> fo .. COO
N.C . Rn . Add 4 ' . 'J. So lr t To• . S."CT No C...ds.

\AtiLCIAMS·R";~o~~~;~
600 lAKEDAlE ROAD, DEPT. C

COLFAX, N.C. 27235
191 91 993· 588 1 Noon to 10 P.M. EST
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Fox Tango
Filters

"Your rig - old or new - is
no beller than its l.I. filter.

Fox Tango Filters contain eight
spec iall y t reated discrete quart z
crys tals, unlike miniature ceramic or
monolithic comer-cutunc designs.
Give your set new life wit h a Fox
Tango implant or transplant. II's a
lot cheaper than buying a new rig
with features you don ' t need and
probably won't use!

VARIETY

TOP PERFORMANCE
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INFORMATION

GO FOX-TANGO - 10 be SURE!
Ask the ham who has one.

Fox Tango stocks superior CW, SSB,
and AM fi llers for prac t ically all
Yaesu, Kenwood, and Heath model s.
Also for Drake R·4C, z-nne: Collins
75S3·BIC, and some ICOM's. More
l han 80% 01 our filters sell l or $60.
Mosl are designed lor easy arootn
insta llat ion. For the others, com
plete instruct ions and all needed
part s are inc luded in the pr ice.

FOX TANGO CORPORATION
Box 15944, Dept.

West Palm Beach, FL 33416
Telephone: (305) 683·9587
Dealer inquiries invited.

Tell us the make and model o f your
set. You 'll ge t the complete rntcrma
tion on FT lifters 10 lill optional
spot s, replace your presen t l ired or
Inferior slock unit s or supplement
them with Fox Tango Fill er-Cascad·
ing kits. II you phone you can order
at the same l ime; we accep t VISAI
MC or sh ip C.O.D.
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CONTRO L PRODUCTS UNLIMI TE D, INC.
P.O. Box 10 , Down ingtown, PA 19335

2 15·383-6395

Our hclusive Bandpass-RejeCl Ouplexers
With Our Palenled

BpBr CIRCUIT®FIlp:'~~,S
superior nener 
mance.especially
at close Irequency
separation .

Modelsavailable lor
all commercial and
ham bands within
the Irequency
range 01 40 10
960 MHz. ....79

TELEPHONE
8171848-4435

WACOM
DUPLEXERS

PP-2

n.na
aaaa
aaalil
anan

-,.-
The GMS 401 ill I;Omplete lutotnlltic NlCAD oond;'

tio...... .-.d rapid charget . N....1tt before .... lhi. been
otf"ed tnywher' 11 ltIy price and if.~ good it's be
irog peunled. NICAD ...~ cherac:te, iSl ics m..-t til
dIMlt witllothervwi. vour blnerV pack is nol dllille,iog
III il could. The GMS 401 will lu1omaticIlIv",_ and
rep;d charge anv tyPi NICAD Pilck " om 1 10 10 cells.

THE epipo TOUCH TONE"

ENCODER

NICAD MEMORY ERASE - WHAT??
• Compl." 'ulOlnlltic ope'lIlion
• E'asllS ' Cherglll - Checks
• Rapid cnargM In 35 mi n. (typically)
• AU10"",li~lIv repai...karle<! celli
• No <:bnge.ou. hut build UP
• Front PIlnel wlt<;u. UP to 3 diff.,nt

-"• Un limited NII.V combir.-tion.with
program modultl (u_ Pf9lII'........1

• LED stltUI indie-tou
• Supplied w ith un~1 EZ hook

wire Ie.,.
SpeclfV Vo lteoe at Blnlry PIldth l w it h o,der.
0 ... progrem module included - optio", t

moduln $2.25 nell.

$89.00 plUl $4.00 Shipping
IPA R_idlnts 100 6% sa lll till)

Now AVlilllble - A commercllt ver.lon 01 the GMS
4<l1. Ouilined 10 c"""lIe up to Ind Inc ludl"ll the
commercII I 15 vOlt Ntea d PICkS. U 39.00 Ptus
..me.lllpol"lllnd mOdule co.t I' the GMS 401.

~~, 'Plpoceommunications @: ::"9,~~~ ,,'om,. 90028
To Emphasls lsonOuallty&Rellablitty (21jI852-1515 .... 212

An ultra high quality encoder tor absolute
reliability and function. Positive touch key action
with non-matfunction gold contacta, totally
serviceable and self-contained. E..V "vel
control, no frequency drift, operates In temp- & PP-2K

.,atures from -15'1 to 160'1. Supplied with Instructions, schematic, tampl8te anc:l
hardware. c.lI or write tor tree cetalog, dNler'. Ust and Information gUide.

PP-t $55.1PP·fK, S.P.S.T. Ad~ Relay $62. P-3, 12 or 16 Key,fof custom
PP-2, $59.1PP-2K S.P.S.T. Ad~ Relay $66. installation, flush mount, 3 different p ...n"'ITEO

M Series=Delached frame tor irreg. install. Circuits available-request P-3 info. • ..TIT

BEEPERS!

BUPJ:RS AIlJ: A
FAXSCAlf J:XCLUSIVJ:t

BP·" "TMPRl)" BI!:IC~ B~·3 "TMO"4'......"~1I
,t· 17Il .I.ll unl.....__,_, .t. sell

&- sell ...." • llO-clo:J l1mltld Won'&nt:r, B- WlI
Co WlI on<I ...._ pr.-_ '" UI Co sw

Oh>o _ .. _ &llo _ """

1fb&I'•• oalIoocI. " "'- _ 11ooi>: '

_ ~ Pii&filW_ 0 _"'"""'"~ boop
au_· ',,"' V>e\lOCUUUflf:ot__~=' on<Io
_boop _ ·'TtJi......·· IO . lI\UIC ot .... _
nnBODUClHt) .,... '"n.. PRO" _ Tho PRO ..
__..,..,. ~, In<oI~ I 4lI>101l;J.pl'Ofl'U>.

mo.blo ....... (u. It t~. III 01' ,,~t W~I","I. on
Ou"'mo.llC " llu mboP _" lor lone boo<lol')' me IIlV boo\
lM'y J'OQ.ull'O<l_lICllnOIuo1t<IJ. on~ pt'Otl'O.mmoblo .o\u_
oonlKl\ QlI>Ie Unique QOUblO i·boofl u..-..' w~nln«. No
1~IU_ .__UOOP1

I!ooll ·up'•• OI\O~ .."' ........ _ , In....._ '" ..........
I;J 011 -....... llonuel IUppUwcl ..'" ..", bUOI'ZR

........... "'uu.-...... .. • .1 ... f t. ..ur. ",.."..,.

-" -"..·'B·· .. • __..._ ""'...th<>u.~
-.. ..<til ,...... own'

" C" • • _ . ... """"".._ _ lor ...."" ",.

-.ua"""" _ lor _ or bu ll4lne lll'ro

-~

Is ON important to you? It so.
there's no better investment in
operating pleasure than a Bencher
paddle. Offered in both single and
dual lever models. qualitr. built
Bencher paddles are world amous
lor llawless keying and responsive
ness: unmatched at any price.

Write; or see your dealer for fu ll
details-a legend from $46.95. .... 152

...... " ..... . . oee.oGO.o.

!iBe n CHe R,in c

u ll 0' wnte for p,oduc:t ,ntor"., toon.
[)eo.1er i nqu;,;e~ ,nVlled ,

AUSTIN
CUSTOM
ANTENNA
P.O . 80_ 357
Sandown. NH 03873
(603) 887-2926

~m

T~king the Ie~ding role in cu~om ~nlenr'l<l

~gn COtT"le\ e~loily to A""tin . With over 25
yNr~ 0/ enginf'e'r ing ~nd con~uh.ng expe
riencE'. how could wE' ofler you lp,,~ th~n

tbe ~Il

And our high performance Mllution~ go
beyond ou r popular MULTI BAND ameo nas.

The re '~ THEOMNI ~idebande , wilh hori
zcntal ~nd vertical pol~rilalion, Of the All
BAND SCANNER wi lh high golin I h~ t

OUlperforms the competition. And THE
STICK , ~ broad bolnd desig n lor operation
from Am.lleur to ~ri~ fteq~cil"'.. JU\t
~ !.implong of the choKes ~v~ i l~bIe.

W.....rever you ' ~ntenrw needs. the winner
is Austin.

AUSTIN.
When only

the best
will do!
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1·0.in Tow. r.
Io "'nl.nn...
...d Aolorl ""'~4

...ill b-. .hipped di'KI
10 you FREE 01 Ihippl~ e011.

••

HAM MasterTapes
Beta or VHS Tapes

•
00

.-

MFJ Models
100..... ""e. II 1$10

.-
I

.-..-.

Nye-MB5 3 Kllowa« Tuner

SMART PATCH
e ES-S,mple . Autop;1 lCh 5 10-5. W,ll Pil l tl! FI,l
f ....see'''''' To Your TI! I,,~ G,e " l FOt
TelePnone CalIS From MOl),le To BaM!. S,mple
To U""'· 5J1 99$

DRAKE, Tf\.7A, R-7A, l -7, Earth
SatelUte Receiver ESR-24, THETA
9000E a 500, EARTH SATELLITE

STAllON ES5-2250- - - - - - _ ..,'-------

I

SANTEC
ST·2221UP
ST·142/UP
ST-4421UP
NEW IMPROVED

MURCH Model
UT2000 B

ROBOT 450C..aooc.12OOC
Color Mod Kits

~... WIfelHa
TeIephoM IOf uport
III , lock

Com plete BUllernut Antenna
Inven to ry In Stock !

BEN CHER PADDLES &
Vibroplex Keys In Stockt !

New TEN ·TEe
2591 HT, Corsair In Stock

DENTRON IS BACK IN STOCK!•

For the best buys in town call:
212·925-7000
Los Preelos Mas Bajos en Nueva
YOI1< . . . __

KIITV SAYS:WE ARE NOWOPEN 7 DAYS A WEEK.
Saturday & Sunday 9106 PM

Monday·Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry 's tor the best bu ys in town.
For Orders Only Please Call: ~221.2683

o ["IC"O"'~-"I
IC·R7IA,IC751 ,IC·720A, IC745, IC·27A. 1C-37A

IC047A,IC271A1H . IC·2Kl, IC-471A. le·290H,

•

EIMAC
3-SOOZ
572B,6JS6C
12B Y7A &
4·400A

~_ . ~ )i j-
.- . - ..' t", _ .:. :>.- - --_ .J •• __ .....

A.6QO, A-1 000, R-2000, TS·930SIAT,
TS 4305, TR 250013500,TR-91 30 , TA
7950, lW-4000A.
Kenwood 5ervicel Repair.

ROCKWElUCOlLiNS
KWM·380

VoComlMir.geIDalw.
Tokyo Hy·Power ~
Amplifiers &
S/8>.. HT Gain

ntennas IN STOCK • . \ I,., ;;;J~ I
' .~ ." ., "I~:....." '~ ~- - , ~. ""~~~

Compute r In t e r fl c e
stocked: MFJ.1224 Repeaters In Stock:

Y88SU FTR·2410, Wilson
AEA CP.1 , Kantronics ICOM ICRP 3010 (440 MHz)
Big Ham ClocklHam Tags ICOM ICRP 1210 (1 .2 GHz) Spectrum

DIGITAL
FREOUENCY
COUNTER
TriOn1··
Moclel TA·l000
o.eoo MHI
Oigim•• Mod~
0·510 so Hz·IOHI

MICAOLOG-AIR I in stock

KANTRON ICS
Field Day 2, Mlnl·Reader,

interface II, software
and code Tapas

•We give you the best In ham and
commercial radIos . . . Call us. FT-QNE FT.98Q FT.1 02 FT.77 FT·230R FT.151GX
Jan KB2RV, Kitty WA28AP , FT-726R, FT.720RU, F,-'290R,FRG.7700, FT-203A
Marit K2CON, YAESU ICOM L.n6-Mobl.. HIT

FT.208R IC2AT Midland
FT.708R IC3AT Wll_ MinI-Com It
"CUM)3 IC4AT v•••u"C·no3. " ·U03

lC02AT leomIC·MI2~ M.r1"'1
Tempo • . ,

AEA t 44 MHz
AEA 440 MHz
ANTE NNAS

MAil All ORDERS TO BARRY elECTRONICS CORP.• 512 BROADWAY. NEW YORK CITY. NY 10012.

ORDER LINE
CAll

800-221·2683

w. Stock: AEA. ARRL., AJ pM. Ameco. AnIIllOM Specl.llals. AstatiC.
Attron. B & K. 8 & W, Sash. Bencher, Bird, Butternut. CDE, CES, Collins.
Communications='Connectors, Coverer.ft, Cubic (Swan), Cushcr.tt.
Oal""l , Dentron, 0 lmex, Drake, ETO (Alpha), Elm. c, Encomm, Hell·
Sound, Henry, HUll er (Newtronlcsl. Hy·Galn, lcom, KLM, Kantronlcs,
Larsen, MCM (Dal"".), MFJ, J.W. Miller, Mlnl·Producls, Mirage,
Newtronlcl, Ny. Vik ing. Palomar, RF Products, Radio Amaleur CaUbook,
Robot, Rock_II Col lins. SIIllon, Shin, Swan, Telex, Tempo. Ten-Tee.
Tokyo HI Po-", Ttionyx TUSES. W2AU, Weber. Wil son. Yaesu Ham and
Commercia l Radios, Yocom. Vlbr'oIQx, Curtis. Tn-Ex. WKOm Duple....,
Repeat.., Phelps Dodge. F8non Int~s. SeaIV'lllf'S, Crysta ls. Radlo
Publication• .

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.

COM••RCIAL RADIOS .tock.d ••e,."lc.d on pr.ml•••.

Am.teur R.dlo & Computer Cour••• Given On Our Preml•••, c.n
I!sport Order. Shipped Immedl.t.I,. TI:LI!X 12.7170

N Y k C ' t ' LARGEST STOC KING HAM DEALERew or I y • COMPLETE REPAIR LAB ON PREMISES

"Aqul S. H.bl. Esp.nol"
BAR RY iNTERN ATIO NAL TELEX 12-7670 r;:::===:==::::~
TOP TRADES GIVEN ON USED EQUIPMENT
M~y_Frlday II A.M. 10 8:30 P.M.
Thursday 10 a P.M.
SIllurdily & Sunday 9 A.M. 10 a P.M. (F ~'.dng)

Paid park ing Iol~ the .'reel ...ytl ......

AUTHOR IZED DISTS. MCKAY DYMEK FOR
SHOAlWAVE ANTENNAS & RECEIVERS.

IRT/LEX·"Spring 51. Station·'
Subway.: BMT."Prince St. Slation"

IND·"F" Traln·8w)'. Station"

Bus: Broadway #6 to Spring St.
P. th - ith Sl.l8th Aft. St. lIon.
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Take a Trip to Europe
These tips from the world's top SWL make it possible.

•

Roger N . Peff"fSOfl

25 Orchard Lane
New Canaan ( 1 0684£)

'!'"
•

-
II,

The programs you hear from West Cermany emanate from
this brand-new Broadcasting Center of Deutsche Welle in
Cologne.

48 73 Magazine · April, 1984

Want to visit a ski resort
in Switzerland? lis

ten to a concert in V ienna or
the Scots Guard's Band on
pa rade in London? O r go be
hind the Iro n Curtain to hear
the latest word from the
Kremlin !

You can experience all o f
these and much more by
tuning to the European
shortwave broadcasters.
With more than thirty sta
nons daily send ing out
broadcasts in English. you
have a wide variety of pro
grams to choose fro m, And
most are hea rd eas ily on
even the most modest re
ceive rs here in North
America .

The majority of these sta
tions are state-owned and/or
operated and all but one
are noncommercial. Some 
particula rly those located in
Easte rn Europe-can fill
your ea rs with propaganda,
but even so me of these
broadcasters can offe r good
p ro gr am s to listen to .
Othe rs, li ke the BBC from
london, Radio Netherlands,
and the Swiss Broadcasting
Corporation, produce a mul
titude of excellent programs
every week with practically
no political undertones.

With so many stations
and programs to choose
from, you should easi ly be
able to d iscover some of
partic ular interest to you,

Are you interested in pro
grams giving the la test OX
news? The re a re some good
ones coming out of Europe
every week . The best is
probably from Rad io Neth
erlands, where every Thurs
day night they broadcast the
popular Media Network.
The producer, Jonathan
Marks, talks with a ne twork
of correspondents in various
parts of the world, examin
ing developments in the
electronic media on both
the technical and the pro
gramming side. In add ition
to repo rt ing changes in
broadcasti ng frequenc ies by
stations al lover the world.
Media Network does an ex
cellent job of keeping listen
e rs informed about new re
ce ive rs, antennas, and other
equipment for the short
wave enthusiast. Hear this
on 9.590 o r 6.165 MHz at
0230 GMT and 9.715 and
6.165 MHz at 0530 GMT
Fridays.

Another excellent OX pro
gram comes from Switzer
land - The Shortwave Mer
ry-Go-Round. This featu res
the " two Bobs," Bob Thom
ann and Bob Zannotti . This
team answers letters with
technical questions, reports
on new developments in an 
tennas and receivers, and
carries on lively discussions
about the sta te of the art.
This program is on twice
each month -on the 2nd



•

•

The BBC has many other
news-rel a ted a nd special 
news programs such as Brit
ish Press Review, Financial
News, etc . A BBC buff could
spend 24 hours a da y listen
ing to their programs, many
o f them a b ou t c u rrent
affa irs.

The other European sta
tions that broadcast world
news a re West Germany, Ra
d io Nethe rlands, Swiss Ra
dio, Spanish Foreign Rad io,
Radio Portuga l. Belgium,
Austria, and a whole slew of
Iron Curtai n broadcasters.
Few people would bother to
tune to t hese stations for
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Portugal
Externa l Relatio ns
Av. Engl Duarte Pacheco, 5
1000 Usboa

Romania
Rad io Bucharest
PO Box 1-111
Bucurestt

Spa in
Radio Nacional De Espana, SA
Apartado 150.039
Madrid 24

Sweden
Radio Sweden Internat ional
8-10510
Stockholm

Switzertand
Swiss Radio International
Glacomettlstrasse 1
CH 3000
Bern 15

U.S.S.R.
Rad io Moscow
Pyatnitskaja u lltza 25
Moscow

Radio Kiev
Radio Center
Kiev
Ukraine

Vatican
Vatican Radio
Vallcan City
Rome

Yugoslavia
External Broadcasting
2 Hildendarskaa
Beograd

G,....
Voice of Greece
PO Box 19
Aghla Paraskevi, Alt ikis
Athens

Hungary
Rad io Budapest
Brody Sandor >7
H-1800
Budapest

Italy
Radiotelevisione nanena
vtare Maszinl 14
00195 Rome

luxembourg
Rad io luxembourg
Villa Louvig ny
Pare Municipal

Malta
Xandlr Malta
PO Box 2
Vallella

Monaco
TWR Monaco
PO Box 141
Monte Carlo

Nethertarlds
Rad io Netherlands
PO Box 222
1200 JG
Hilversum

Norway
Radio Norway
Postboks 6701
St. Olavs PI.
Oslo

eign broadcasters a re saying
ove r the air. This se rvice is
so popula r that the BBC
sells it to subsc ri bers- othe r
foreign broadcasters, gov
ernments, news agenc ies,
e tc.

You can hear world news
in English from the BBC 16
t imes a day. It is broadcast
on the hour exce pt for the
GMT hou rs of 0100, 1()(x),
1200, 1400, 1500, 1900, 2100,
a nd 2200. !f you a re interest
ed in loca l Great Britai n
news, listen daily a t (0)9,

0309, 1109, and 1809 GMT,
and, o n weekends. a lso at
0709 GMT.

ADDRESSES OF EUROPEAN SW BROADCASTERS FOR USE
IF YOU WANT o st CARDS OR PROGRAM INFORMATION.

Great Britain Poland
BB C (Briti sh Broadcast ing Radio Pctcnta
Corporation) Kom itet do Spraw Rad ia 1
Box 76, Bush Ho use Telewlz]l
l ondon WC2 B 4PH ul Woronicza 17, DO-950

Warszawa

Albania
Radio Tirana
Ruga Ismail Qemali
Tirana

Austria
Austrian Radio
snort-wave Service
A-1136
Vienna

Czechoslovakia
Radio Prague
12099 vmchraoska 12
Praha 2

Finland
Radio Finland
PO Box 528
Helsinki 10

Belgium
BRT
PO Box 26

"'00
Brussels

Bulgaria
Radio Sofia
Bu lgarian Dragan Cankov 4
1421 Sofi a 21

France
Radio France Internatlonale
PO Box 95 16
Paris 16

Germany (West)
Deutsche Welle
Postfach 100444
0-5000
Kern 1
Federal Republic of Germany

Germany (East)
Radio Berlin International
160 Berlin
German Democratic Republic

progra ms, Some a ttempt to
cove r the world while others
tend to stay strictly with
news of thei r own countries
o r sections of Euro pe,

The leader in news pro
grams, by a wide margin, is
the Brit ish Broadcasting
Corporat ion (BBC). The y
broadcas t more tha n 250
news progra ms a day from
their London headquarters.
News is fed to their editors
from BBC corres pondents
located a ll over the world,
and from their wo rld -fa 
mous Mo nito ring Service
which provides round-the
clock reports on what for-

a nd 4th Saturdays. Hea r it at
1315 GMT on 21 .570 or
25.780 MHz.

Rad io Sweden tn tema
tiona l brings you another
fi ne DX program, Sweden
Calling DXers. This is on
every Tuesday and wednes
day and gives you a who le
list of new o r changing f re
quencies fo r stations all
over the world , It is one of
the best for keeping your
"whe re to tu ne to" list up to
date. Hear it Tuesdays at
1415 GMT on 21.615 MHz or
at 2315 GMT on 9.695 and
11 .70 5 MHz , a n d o n
Wed nesdays a t 0245 GMT
on 9,695 a nd 11.705 MHz .

Radio Sofia from Bulgaria
is the one broadcaste r from
behind the Iron Curtain that
is worthwhile listening to for
its OX program. It is pa rticu
la rly good for radio ama
teu rs, giving clu b news from
arou nd the world and hold
ing contes ts. You can hear it
on Mondays at 0045 GMT
on 9.700 MHz.

There are some nine o r
ten other OX programs com
ing out of Europe, but at this
Writing, the ones mentioned
above a re by fa r the best.
Belgium has a nice little pro
gram on Mondays at 0045
GMT on 11 .695 o r9,870, and
Austria has an excel le nt pro
gram on Sunday mornings a t
1230 GMT on 21 ,615 MHz.

The Spanish Foreign Ra
dio from Madrid broadcasts
a number of frequency
changes a nd other OX mat
ters on Mondays at 0050 on
11.680, Reception is usua ll y
exce lle nt here in North
America. And Rad io Prague
from Czechoslovakia has a
OX show t hat features news
and information fo r radio
amateurs. It is very elemen
tary, however, and most lis
teners won 't gain muc h
knowledge from its usual
fa re. The program is on fri 
days at 0135 GMT, on 5,930
or 9.630 MHz.

Worl d a nd local news are
popula r with experienced
Europea n shortwave broad
cast listeners. Almost every
station b roadcasts news,
usua lly at the sta rt of the ir



These modern broadcast ing facil it ies o f Radio Netherlands at Hilversum, Holfand, bring you
some of the best English-language programs from Europe.

their world news alone as,
fo r the most part, they are
not in the same league as
the BBC. There are, howev
er, occasions when it does
pay to tune to one of these
countries. Tho se would be
when particul ar news events
take place in that country or
area: earthquakes, revolu
tions, invasions, big fires,
etc. This is when shortwave
listening really comes into
its own. You can get the
story firsthand and often
before the international wire
services get it to your local
AM radio o r TV newscasters.

Some European short
wave stations skip world
news entirely and stick to re
porting localized news. The
Scand inavia n broadcasters
are good examples. Rather
than try to compete with the
BBC for world news report
ing, Radio Sweden broad
casts news only about that
count ry. The Norw-egians
and Finns do likewise. (The
Danes do not broadcast any
English language programs,
so I have no idea how they
report the news.l

You can, of course, get lo
cal news from the stations
that also broadcast world
news, but often, as is the
case with the BBC, it comes
in separate and distinct pro
50 73 Magazine. Apri l, 1984

grams such as the daily
"News About Brita in" and
t he week ly " Lette r from
London" programs.

l isteners to Europe gener
ally either concentra te on a
few select stations or on cer
tain types of programs that
appear on a number of dif
ferent sta tions. It all de
pends on the listener's back
grou nd or interests. If fam ily
ties a re to a certa in country
or if travel or being sta
tioned there during time in
the se rv ice generates inter
est, these may be reasons for
listening. Other listeners
stumble onto certa in sta
tions as they tune around
the frequencies and find
that certai n programs grow
on them.

Most of the European sta
tions try to broadcast to the
US in so-ca lled " p rime
time." This is the period be
tween ooסס GMT and 0430
GMT. This is to catch the
maximum number of listen
ers in their evening hours.
Many stat ions will have two
broadcasts of the same pro
gram, one at the earlier hour
to catch East Coast listeners
and the other at the later
time to pick up the West
Coast.

There are exceptions, like
Radio Finland, which directs

it s broadcast s to No rth
America only in the morn 
ings. And some of t he "pow
erhouses" li ke Rad io Mos
cow and the BBC can be
heard at almost any time.

A recent survey among
sho rtwave listeners indicat
ed their favorite broadcast
ers. The question simply
asked, "What is you r favor
ite shor twave broadcast sta
tion?" The results, in orde r
of popularity, were as fo l
lows for European stations:
1) BBC
2) Radio Netherlands
3) Swiss Radio
4) Deutsche Welle

(W. Germa ny)
5) Spanish Radio
6) Austrian Rad io
7) Rad io Moscow
8) Rad io Finland
9) Vatican Rad io

10) Rad io Sweden
11) Radio france

International
You r choice may be dif

ferent. If you haven't lis
tened to European broad
casters lately, here in alpha
bet ica l o rder are brief out
lines of what you can expect
to hear from each. See table
for best freq uencies and
times of broadcasts.
• ALBANIA (Radio Tirana)
-Unless you have some
special inte rest in this coun-

try, this station is not likely
to become one of your fa
vorites . Mostly political
discussions.
• AUSTRIA (Austrian Radio)
-One of the better stat ions
to listen to. You can hear it
every ni ght with news fo l
lowed by a feature program.
Add itionally, Mondays are
for answers to listeners' le t
ters, Tuesdays are for sports,
Fridays have music, and
Sundays feature tourist at
tractions. This sta t io n is
p rese nt ly upgrading its
transmitting equ ipment and
should be eas ier to receive
in the months ahead .
_ BEL GIUM (B RT}- H as
the usual news programs
fir st and then va rio us
features , many dealing with
the European Co m m o n
Market which is head
quartered in Brusse ls. You
can hear their DX program
on Mondays at 0100 GMT.
• BULGARIA (Rad io Sofia)
- Their best program is their
OX news on Mondays at
0045 GMT. The rest is pretty
mu ch "party line" d iscus
sions of politics.

- CZECHOSLOVAKIA (Ra
dio Prague)-Many listeners
fee l that thi s is the best of
t he Iron Curta in broadcast
e rs. While it has its share of
politica l d iscussions, it also
has a number of inte rest ing
shows that are free from
that taint.
• FINLA ND (Radio Finland)
- This is one you ca tch in
the mo rning hours, and re
ception is usually good.
They sta rt with news about
Sc a ndi navia ca lled The
Northern Report and then
switch over to vario us fea
ture programs, including
pop musrc.
• FRANCE (Radio France In
ternationa l) -You can hear
this one only in the early af
ternoon hours, and then you
are listening to their broad
cast to Africa- t he only pro
gram they offer in t he En
glish la nguage. Much of
their programming is devot
ed to listeners' interests in
Africa, such as Third World
co unt ries. Rumors persi st
that Rfl will increase En-



glish programming. but so
far this is all they offer.
'e f . GERMANY {Rad io Ber
lin fnternationa/) - A typical
" Iro n Curtain" country
broadcaster. l ots o f news,
all with political implica
tions,
e W. GERMANY (Deutsche
Welle)- Exce llent ne ws
broadcasts and interest ing
curren t-events d iscussions.
If you like music. listen on
Saturday evenings. Want to
learn Germa n? They have a
language co urse o n Sun
days.
e GREA T BRITAIN (BBC)
Besides news and current
events, this station offers a
whole slew of othe r p ro
grams including both jazz
and co ncert music. short
stories. and dramas. One of

•

their most popular programs
originates here in the US
where Alista ir Cooke tapes
his Letter from America.
There is so mething for ev
eryone during the 24 hours
o f broadcasting by this
station.
e GREECE {Voice of Greece}
- Probably wi lt be of in
terest only to those with spe
cial ties to the country or
area. Ca n be interesting
when o ne of the frequent
qua rrels with Turkey comes
up or Cyprus eru pts.
e HUNGARY (Radio Buda
pest)- Sometimes, but not
often. you can hear an inter
es ting program. I would
rank it about in the middl e
as far as Iron Curtain SW
broadcasters go.
e ' TALY[RAI}- 1f you are a

-

lover of music. this is the sta 
tion for you. They have op
era. Italian folk music, and
"pops." Al so, programs on
other aspects of Ital ian cul
ture and life. One of the bet
ter European stations.
e LUXEM BOURG (RTL) 
This is a rare o ne, a commer
cial station that you can
hear from Europe. It beams
its programs to london. and
you can hear commercia ls
like those on a US AM or FM
station. The programs are all
"mod" music.
e MAL TA [Xandir Malta}
This little station is heard
only o nce a week, on Satur
days, a nd at a n impossible
hour for most of us here in
Nort h Ameri ca (0700-0BOO
GMT). Not much to reco m
mend, but if you ca n' t

sleep some Friday night.
give it a try.
e MONACO (TWR Monte
Car/oj - Anothe r one with
very late hours for North
American listeners. This is a
religious station and the pro
grams are a ll in that mode.
e NETHERLANDS (Radio
Netherlands)- Many fine
programs to hear on this
popular European station.
On Sundays, host Tom
Meyer has the Happ y Sra
tion show. Mondays feature
life in Holland. Tuesdays is '
Shonwave Feedback which
answers listeners'letters. On
Wednesdays listen to Dutch
Spot on a magaz ine-format
program about events in
Hol lan d . Th u rsday is
devoted to that very popu
lar OX program. Media Net·
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NEW AMTORTEXP "

AEA Brings You The AMTORBreakthrough
We are pleased to ann ounce three new AMTOR products . Our new software package that will allow you to operate
AMTOR with your CP-1 is called AMTORTEXr -. A complete hardware term inal unit and AMTORTEXT software plug
in cartrid ge for the Commodore 64 computer is called the MICROAMTOR PATCH", We also have new applications
software packages for the AMT-1 and Commodore 64 or VIC-20 computers.

AMTORTEXT'" is a l OW COST software package that will allow the CP-1 and Commodore 64
computer 10 be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES
and PRICE of the AT- 54 (AM TORTEXT tor Commodore 64) to the competi tion:
• KEYBOARD OV ERLAY inst ructions (eliminates constant referral to manual) • STATUS
INDICATORS on screen . Easy to fo llow MENU. ARQ. MODE A- MASTER OR SLAVE . FEC
MODE B • MODE L (LISTEN TO MODE A) . SPLIT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buffer . WORD MODE for error correcting with D EL KEY unti l space orCR is sent
• REMOTE ECHO shows characters transmitted as they are validated by o the r station • easy entry
of your SELCALL for automatic response to ARQ calls . BREAK-I N MODE to inter ru pt sending
station . LTRS/FIGS REVERSE lor assistance in MODE L sychronizing • TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH • AMTOR t iming synced to host computer internal CRYSTAL OSCILLATOR
• PROGRAMMABLE TRANSMIT DELAY can be saved to tape .AUTOMATIC PTT . POWERED BY HOST COMPUTER. includes
INTERFACE CABLE for AEA model CP- 1 COM PUT ER PATCH'· .
The AMTOR software TI MI NG ROUTINES have been written by Peter Martinez. G3PLX (latherof AMTOR) wh ich means you can be
sure of having NO SYNCHRONIZING problems wi th other AMTOR stations adhering to the est abli shed intern ational AMTOR
standard . PROPER SYNCHRONIZATION is an ABSOLUTE must lor AMTORI

$89.95 List $69.95* C-64 AMTORTEXTNEW MICROAMTOR PATCW"
MICROAMTOR PATCH" is a NEW LOW-COST, HIGH·PERFORMANCE AMTOR
SOFTWARE/ HARDWARE computer interlace package . The MICROAMTOR PATCH
(model MAP-64) INCORPORATES AMTORTEXT soltware (described above) for the
Commodore 64 com puter. All ci rcuit ry and eottware is Incorporated on a sing le, plug-in
cartridge module leaturing the fa llowing: . TRUE DUAL CHANNEL MARK AND SPACE
MULTI-STAGE 4 POLE, CH EBYSHEV ACTIVE FILTERS . AUTOMATIC THRESHOLD
CORRECTION lor good copy when one tone is oblite rated by ORM or SELECTIVE
FADING . EASY, POSITIVE TUNING with TRiPlE LED INDICATOR . NOT a low-cost.
easily "putlabje" pnesetoceec loop cetectcnu • SWITCH SELECTED 170 Hz or WIDE
SH IFT on recei ve. AUTOMATIC PTT . demodulator circ uit ry powered by you r 12 VDC

supply to AVOI D OVERLOADI NG HOST COMPUTER and lor max imum EMIISOLATION . EXAR 2206 SINE GENERATOR lor
AFSK output . SH IELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED • FSK keyed output.

The M icroAmtor Patch is structured lor easy upgrading to the AEA CP-1 Computer Patch" advanced interlace unit without having to
buy a dIfferent software packaqe! Simply unplug the extemat com puter interface cable (supplied WIth the MicroAmtor Patch) from
the MicroAmtor Patch and plug it into the Computer Paten.

$149.95 List $129* MAP64
$239.95 / $199.95* MAP-64/2

The Model MAP-64/2 incorporates the C-54 MBATEXr" PROM
on the same board with AMTORTEXT for low cost ATTY/CWI
ASCII /AMTOA operat ion.

AMT-1

ICity I
I I

Shown WIth optiOnal AMT· ' Console St,rld.
COMM-64 w ith CRT MOnttOf and cesserre
recordef (Not mcludfK1J

I Name I

IAddress I
I I

PRI CE THR OUGH

The AMT-1 is the DEFINITIVE AMTOR TERM INAL U NIT which all iuture AMTOR un its
will be measured against. All you need for full AM TOR operation is 8 dumb ASCII terminal
(o r personal computer and emulation software) and a normal HF transceiver and antenna.
With theAMT·' you will receive the lollowing features: · SENSITIVE FM DEMODULATOR
• FOUR POLE AC TIVE REC EIVE FILTER. TOTAL CONTROL FROM KEYBOARD or by
COMPUTER PAOGRAM CONTROL • 16 LED PANADAPTOR TYPE TUNING
IN DICATOR. CRYSTAL CONTROLLED AFSK MODULATOR. RECEIVEfTRANSMIT
standard RTTY • TRANSMIT MORSE CW . MORSE RECEIVE f ield installable option
• AUTOMATIC PTT • 13 front panel LEO STATUS INDICATORS . all METAL
ENCLOSUR E for maximum RFI unrnumty e operates from your 800 ma 12 VDC power
source.

' SUGGESTED AMATEU R DI SCOUNT
PARTICI PATI NG DEALERS ONLY

$589.95 List $499.95* AMT-1
Applications software for C-64 or VIC-20
AEA also offers an applicat ions software package lor the Commodore VIC·
20 (model AMT-1 NIC20-1 ) o r 64 co mputer that is resident an a p lug- in PROM
CARTRI DGE and includes the INTERFACE CABLE to go between the
com puter and the AMT- 1. KEYBOARD OVERLAY instruct ions are also
included for easy operation without the instruction manual. The COMM-54
program (model AM T-l /C64-1) etters SPLIT SCR EEN OPERATION with ten
MESSAGE BUFFERS. It also oilers UNATTENDED OPERATION ..... ith
automa tic MESSAGE RECORDING and AU TOMATIC ST ATI ON
,N DENTIF ICATION $89.95 List $69.95*

Advanced Electronic Applications, Inc.
P.o. BOX C-21 60 • LYNNWOOD. WA 98036 • (206) 775-7373 • Telex: 152571 AEA INTL
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work. Friday features Opin
ion and discusses some of
the viewsof the Dutch press.
Saturday is a light program
with talk and mu sic; it is
pleasant listening all the
way.
• NORWAY (Rad io Nor
wa y)- This is one you have
to catch on Sundays since
that is the only t ime they
broadcast. Some good pro
grams for people interested
in t raveling there some day
and also interested in good
mUSIc.
• POLAND (Radio P%nia)
- Not the best of reception
for most o f itsprograms. But
then the programs aren't
anyt hing to wr ite home
about, anyway.
• POR TUCAL (Rad io Portu
gal)- Thei r fi rst program
isn't on unti l 0300 which
makes it pretty late for East
Coast li steners. While their
programs are not particular
ly earth-shatter ing, it is a
pleasant stat ion to listen to
and most programs are non
political.
• ROMANIA (Radio Bucha
rest)- Has some interesting

programs. OX Ma ilbag is on
Wednesdays, and other DX
programs are on Mondays
and Fridays. Tuesdays they
have a very interesting Tour
is t News p rog ram that
makes you want to v isit the
country. Interested in stamp
collecting? Tune in on Sun
days for a special program
on th is hobby.
• SPAIN (Spanish Foreign
Radio)-Another one of the
top European broadcasters
providing good listening on
most nights, Recept ion is
consistently good. too. Thei r
DX program is on Mondays
at 0050 GM T.
• SWEDEN (Radio Sweden)
-Another good one from
Europe. Aside from thei r DX
p rogram. al ready men 
t ioned. they have a very fine
program on the weekend
ca lled Saturda y from
Stock ho lm.
• SWITZERLAND (SRI)
O ne of the most popular of
all from Europe. While their
weekday programs. primari
ly news and background. are
good, their weekend pro
grams are superio r. On t he

second and fourth Satur
days. listen to their popular
DX programs-among the
best on the air. On Sundays
they have a new program
ca lled Balance Sheet. This is
about Swiss business, Don't
think, however. that it is dry
statistical reporting. Instead.
it is a very l ively description
of Swiss industry. Recently,
for example. they had a very
interesting program on the
Swiss chocolate industry .
Another one brought us up
to date on clocks and
watches.
• USSR (Radio Moscow and
Radio Kiev)-Many people
listen to Radio Moscow just
to hear their viewpoint on
world affairs, US d iplomatic
steps, etc. One of their most
popula r programs is called
Listeners' Forum and you
can hear this on Sundays at
0010. Right after thi s comes
Russian b y Radio. if you
have any interest in learning
to speak their language. An
ot he r good p rogram is
Round about the USSR.
heard on Tuesdays and Sat
urdays at 0210 and 0510.

Radio Kiev is preferred by
many people over Radio
Moscow. Weekdaysprovide
the usual news followed by
feature programs -most po
litical. They have a DX pro
gram on Wednesdays which
is pretty good, but perhaps
their best program is on Sun
dayswhen you can hear Mu·
sic from the Ukraine.

• VATlCA N (Vatican Radio)
- You can hear it every eve
ning, even though it is on for
only 16 minutes, Programs
express Vatican opinions on
current events and other
matters.
• YUGOSLAVIA (Radio Yu
gos/avia)- St r ic t ly news,
and all handpicked for polit
ical implications.

So t here you have it.
There is a wonderful cho ice
of programs from Europe in
English ju st waiting for you
to tune in. M ost are easily
heard and offer you enter
tainment, education and/or
enlightenment. With your
shortwave receiver. you can
travel to Europe every
day.•
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H.md-held Tr,inSCf'iven
Delul, lIIod.ls R'IUlu SAU
IC·02A lor z eeters $ 31900 289"
IC·02AT ",, / OTMf ..... 34900 314"
IC·OU lor 44D MHz T8 ,1,
lC·OUT \I' / OTMF..... TB,I,
Standud models R'lular SALE
IC-2A lor 2 meters S 239.5D 214'~
IC -2AT with TTP 269 50 219'~

IC·JA lor 22Q MHz 269.95 2J4"
IC-JAT with TTP 29995 2 3 9'~

IC·4A lor 44DMHz 26995 234"
IC·UT wllh UP 29995 2J9'~

ACC('uoric5 for D(' lu ~ f' mode', lIe,ular
BP·7 800mah/132V Need Pak . use BP-35 67,50
BP·8 800mah/ 84V Nicad Pa k . use BP-35 62.50
BC·35 Drop in des~ cnarger . all batteries 69 00
BC·16U Wa ll charger . 8P7/BP8 1000
I\('('e,>or;e. for bofh models lIelulu
BC·2SU Extra ",all charge, for BP2 $ 1000
BC-JO Drop rn Cha,ge' . BP2lBP3/BP4/BP5 6900
BP-2 425mahl7 2Y Nlcad Pak - use Be30 3950
Bp·J Edla Std. 250 mah/8 4VNlcad Pak 29 50
Bp·4 Alka line hattfly case. .. . ... ........... .. . . 1250
BP·S 425mah1lO,8V Nrcad Pak . use Be30 49,50
CP·I Clgafette lighter plug/cord · BP3. .. .. ... 950
DC·I DC operance pak lor standard models 17.50
lC·2AT leather case for standa rd models.. ... 34 95
HM·9 Spea ker microphone 3450
HSIO/HSIOSB Boom mrc headsetls""l tchbol 3900

HP·IOSA VO l umt tor HS·IO... .. . .. .. . .. .. .. TeA
Ml·I 2m 23", In/ 10", out amplifier SAlE 19,95
Ml-2S 2m 2.3'" In lOw out ampuner . 5ALE 179.95
3 ·TT N OIltlonal TT Pad - 2A13oV 4A 3950
S5·32 M Commspec 32·tone encoder 29 95
Marine model
M·12 12 ch Marine Hand-held ... ••. SPECIA L269.95

5horrw~ve receivers lIeeular SALE
R·71A 100 Khz·30 Mhzdigital rece eer$799 00 6990s
11·70 100 Khz·30 Mhz dl gl ta! receiver 14900 599'\

EX·2S7 fM uml.... .. . . . . . . .. ...... 31.00
IC·70n rransceve mtertace. 720,1, lI 2.50
fl ·U'" SS8 filter (2nd If) 159.00 lU"
fl ·6J 250 Hz CWfilter (1st If] 48.50
SP·3 Exlemalspea ker 49.50
U ·299 (CK- l 0) 12v DC option .. . .. 995
MB·12 MotHle mounl. .. ... ..... .. . . 19,50

HOURS: Mon.thruFri.9·5:30; Sat. 9·3
Milwaukee WATSlme 1-800-558·0411 answered
evenmgs until 8:00 pm. Monday Ihru Thursday.
Please use WAfS lineto r Placing Orders.
for othe r mtcrmaucn .etc. please use Regular hne.

l imiled O ffer ! Get a FREE BU-tH Memory
back-up with your purcha se of an IC-25H.

IC-21A 25"" 2m mo bile transceiver 369 00 3291\
n -318 VOice synthesizer TBA

IC·4SA l Ow 440 FMl CVI. TTP mic 39900 3590s
AG-I 15 db 440 Mhz preampfiher 89,00 790s
(J·270 CTCSS encoder. . ... .. . .. ..... 39,00
BU·I MemOfy hack·up 38,SO

Rp·3010 l Ow « 0 Mhz fM repeater 999,00 899's
IC·120 1"" 1.2 GHz fM transceiver 499.00 449' \
RP·1210 10"" 1.2 GHz FMrepeater 1199 00

cabmet tor RP·I2IOor RP·3010 249,00
6m portable Relu la l SALE
le·sos 3/ IOw 6m port SSB/CWlcvrS449 00 399S

\

Ip·IO lnlernal Nicad bailer) pack 7950
Ip·IS ACcharler........ . .. .. .... .. .. 1250
EX-248 FMuOll. .. .. .. .. . .. . .. .. ...... 49 50
lC-IO leather use 34 95
SP·4 Remote speaker... ........ ...... 2495

HF f quipmf'n/ Relu lar SALE
IC-l4D- 9·hand 200"" PEP I CVl ""/ mlC$l 099.00 ".911

"FREE PS-740 Internal Power Supply &
550 Factory Rebate - until gone'

PS·140 Inlernal po""er suppl) 15900 149"
-U·241 Marker uM.. . .. ..... ..... 2Q,00
-U·242 fMunil...... ............ . 39,00
-U·243 Electronic kejer un it.. . . . . 50,00
-fl·45 5DO Hz CWIiIt er (1st If). . . . 59,50
-fl-54 270 Hz CWfilte r (lst If). ... 41 50
-fl-52A 500 Hz CWhlter (2nd IF) 9650 89t\
-fl·53A 250 Hz CWutter (2nd If) 9650 89t\
-fl-44A SSB filter (2nd If) 15900 lUll
SIII ·5 8·pmelectreldt'5). rrMC fophone 3900
HM-IO Sunning IIIOllIle mlcroptlone 3950
IIIB-12 Mobile lIIOunt.. .. .. .. . .... .. 1950

- O p f;o m ,,/'o fo r IC_745Ii ,/f'{1 below
IC-130 I·band 200w PEP xcvr w/ micS829 00 599t\

fl·JO SSB litter (passband lUning) 59,SO
fl·44A SSB titter (2nd If} 159,00 IUt\
fl ·45 5DOHz CW li lter 59,SO
U ·195 Marker uOII...... . .. .. ..... 3900
U ·202 l OAmlerface: 730I2KVAH·I 21,50
(l.20J 150 Hz CW audio filler.. .. . J900
U-205 rrmsverter S""ltchmg unit 2900
Sill ·5 8·pn electret dt'5k rnc:roptlone 3900
HM·IO Sunnmg molllie mICrophone 3950
M8·5 MatHie mounl.. .. . .. . . .. ..... 19,5O

IC·720'" 9·band lcn / . I·30 MHzrcvrS134900 899' \
fl ·J2 500 Hz CW filter 5950
fl ·J4 5.2 kHz AM filter 49.50
SM·S g.pnelertret desknucruphcne 39.00
MB·5 Mobile mount......... .. . .... 19.5D

IC-l45 9·harw1 scvr \1' / 1·30 Mhz rc vr S999.oo 899"
PS·JS Internal power supply 160.00 144"
CfS·455KS 28 kHz wide SSB fitter TSA
HIII-12 Hand mICrophone J950
SIII -6 Desk microphone 3900

-Sf'e Ie-NO li,/ ebove- for orh"r opf ;om (-)

•IC·7SI 9·band lcvr/ .I ·30 MHZtcvr S1399,00 1229
PS-JS Internal power supply 160,00 IU1\
fl-52A 500 Hz CW hiler 96,50 89"
fl-5JA 250 Hz CW biter 96,50 89"
fl·JJ AM fitter... . ... .. .. ....... .. . 31.50
fl ·l0 2.8 Khz "" H:1 e SSB hlter 46,50
HM-12 Hand mic rophone... 39.50
SM-6 Desk micro phone . . . . . . . . . . . . 39.00
RC·IO External treQuencycontrolle r 35.00
CR-64 HIgh stabili ty reference d al 56,00

Opf;ons : 720/730/740/7451751 Rel Ular SALE
PS.15 2QA extemat powtr supply $149 00 1341\

(J·IU Adaptor lor Cf-I /PS·I5 650
cr.I Cooling fan 101 PS·15 .. ..... .. 4500

PS·2Q 21lA s""ltching cs lIII / speakel ... 229.00 199"

In Wisconsin (ou tside M/'wauk.. Metro Are. )
1-800-242-5195

WICKLIFFE. Ohio 44092
21940 Euclid Avenue

Phone (216) 585-7311
Ohio WATS 1·800-362·0290

2:'"'' 1-800-321-3594.",

Order Toll Free: 1-800-558-0411

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

ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. Ill inois 60630
621 Commonwealth Ave. 1891 Drew Stilet 1072 N. Rancho Olive EIIICKSON COMMUNICATIONS

Phone (305) 894·3238 Phone (813) 461 -4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue
Fla. WATS 1·800·432·9424 No fn .State WATS No In· State ·WATS Phone (312) 631·5181

~~t~:ae 1-800-327-1917 No Nationwide WATS ~:~~i:: 1-800-634-6227 ~ll~~~: 1-800-621-5802
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WiWam C Cloninger, Jr. KJOf
4409 Buckthorn Court
Rockville MD 20853

Four Bands, One Whip
Quadruple your mobile operating pleasure,

please, but don 't blame us.

r--'-1I-_,

t:~I-, \"1- "" I ,

''-- ,"r - 'I'
J,

think of such a mobi le an
tenna as shown in Fig L

Adjusting t he w hip
changes the C and raises or
lowers the resonant frequen
cy . A t ip : In general. a
greater amount of capaci
tance will result in a greate r
bandwidt h, These mobile
antennas are " top-loaded,"
i.e., the l C circuit is at the
top of the antenna and, for
a ll practi cal purposes, the
on ly part of the antenna that
radiates is that portion be
low the resonator , That is
the rea son you shou ld make
the mast as long as is practi
cal . Since the whip is ba
sica ll y C, why st ic k it up In

the air where it w ill just give
your antenna increased abil
ity to reach a ll those nearby
ob jects-t rees, ca rpo rts,
etc' You can ac tuall y p lace
a typical resonator at a 90°
angle to t he mast and prob
ably notice no difference
in performance, although
tunmg may change slightly.
Tfus could present an eye
hazard or you m igh t even
spear a bi rd l et's look at
this change as shown In
Fig. 2.

Fig. J , M ull iband antenna
setup,

Fig. I . Top-loaded mobile
antenna.

Multibanding is obtained
by the use of m ultip le lC cir
cu its-one for each band
desi red. A typica l mobile an
tenna has resonators (lC ci r
cuits) wi th an ad ju stable
whip, The adjustab le wh ip is
actually the C of the reso
nant lC ci rcuit. You might

A l ook at the Basics

The six-foot mast is con
structed from %" copper
wate r p ipe. The overall
length is not criti cal, bu t sig
nal recept ion wi ll suffer at
anything much Jess than a
f ive-foot m ast length. If you
own a Hustler or similar
mast , you already have the
first part of your new multi 
band mobile antenna.

Fig. 2. Resonator positioned
at 90° [vertical polarization
retained).

mo bile antenna, The materi
als are read il y available and
are not cost ly.

•

mobil e antenna. How about
a bandwidth as much as
one megahertz (see Fig. 8),
with swr of no more than
1.5:1 ? You can bu ild this mo
b ile antenna for a fract ion of
the cost of a commercia l

•

D id you ever want to
change bands w hi le

operating mobile but didn't
want to stop in the rain to
change resonators? Now
you can change bands w ith
out a thought about you r

56 73 Magazine . Apri I,1984



Fig. 5. Details o f mounting bmct.et.
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Fig. ~ . Ma~l -to-mobile ettecnmem.

Photo A. Disassembled mounting bracket.
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assembly and not be both
ered with the brass nuts.

A word about brazing the
copper parts: The high heat
a nnea ls the c o p pe r. It
becomes soft and I have had
one bracket fail due to the
vib ra tion It lasted ove r
e ig ht m ont hs a nd ove r
20,000 miles. The 15-me te r
lC was made with #12 cop
per wire and wa s q uite
heavy , You might solder or
silve r so lde r your bracket or
find an even better method
of attac hing the l C assem
bly to the mast.

I have made indu ctors us
ing #12, #18, and #20 wire.
The #12 wire is quite heavy
for a 20-meter l C c ircuit and
p robably impract ical for a
4Q-mpter l C circuit. The #20
wire gets wa rm when us ing a
s te ady c a rr ie r bu t h a s
caused no prob lem Wit h
SSB If you run a kilowatt
mobi le, the #12 wire should
do just fine.

Tht> ca pac itance was add 
ed by using 1/1 b" brass weld 
ing rod s. I chose the modi 
fied rhombic because it d id

,
•\

which is ve ry suitable for an
inductor form .

The par t which kept me
from build ing the an tenna
for over a year ( I love to pro
crastinate) was decid ing
how to faste n the lC circuits
to the mast. Fig, S and Photo
A show the cons truc tion de
tai ls of the mounting
bracket . I cut a copper
sleeve in half lo ngitudinally
and brazed coppe r ta bs to
the half coupli ng Copper
for the tabs wa s obtained by
spl itt ing a short lengt h of
co pper pipe, opening it up,
and flatten ing It with a ham
mer. (I had four feet of cop
per pipe le ft after cutti ng six
feet o ff for the mast, so the
material wa s handv.) The
tabs were bent 90° and a
piece of II. " co ppe r tubing
wa s brazed between the l)()O

tabs so that the induc tor
form wou ld not be c rushed
when attaching it to the
bracket. Brass nuts, 6 "' X ]2,
were so ldered to the top and
bottom of the bracket. You
might want to use one long
sc rew to attach the whole

LC Construction

I used some spare trap
covers from my Cushc raft
HF antenna fo r the support
ing structure fo r the indue
tor and capacitor. These
trap covers a re thin and do
not offe r much wind resis
tance as the wind flows
through them. They a re prob
ably a phenolic material.

through which I drilled a
3/8" hole for the 3/8" X 24
stai nless stee l bo lt. The
brass end cap is conside r
ably stro nge r than the cop
per end cap used in the 73
MagaL ine art icle. However,
It does require that the head
of the bolt be reduced to al 
low It to fit in the inner di
ameter of the brass end cap.
I simply chucked the 3/8" X
24 bo lt in my 3:'8 " electric
d rill and used my sho p
grinder on the bolt head
while letting the drill rotate
the bolt for a nice even
" machilling." The end cap is
assembled with a bronze or
sta inless stee l lock washer
and a brass or sta inless steel
nut. If you have any d ifficul 
ty in finding a sta inless stee l
bolt , you might try a local
boa t o r marine dealer.

The end cap is assembled
to the mast with an ord ina ry
copper sleeve and so lde red
with a propane torch. Do a
good job here because tht>re
is a lot of force at the base
o f the mast. I use a rigid
mount and do not tie or guy
my antenna Now we close
the end of the mast to keep
out water. I so lde red a fl at
piece of co pper to the end
of the mast.Mechanical Construction

The idea for the mast
came from an article in 73
Magazine (February, 1979, p .
42). I used non-ferrous ma
teria ls to avoid any rust
problems, The mast itself is
a six-foot length of Vz" cop
per water pipe. The detail s
of the fitt ing which attaches
the mast to your mobi le
mount are shown in Fig. 4, I
u sed a bra ss e nd c a p

Ca pac ita nce does not
have to come In thl' form of
a whip Two wi res in the
shape o f a V form a capaci
tor proportional to the area
withi n the V. The V is easy to
adjust (change C). In fa ct . I
used exactly this method in
m y ini ti al experiments. It
doe sn't work too well for
ac tua l mobile use because
thl'V is not rigid during vehi
cit> motion a nd the Vib rat ion
of the V causes fairlv wide
and constant changes in
resonance.

Now thai I had decided
to place the LC in a hori
zonta l position, I a lso decid
ed to mulnband the antenna
by using more than one lC
ci rcuit. The configu ration
now becomes that shown in
Fig, 3.

I am currently using fou r
l C c ircuits o n my mobile an
tenna, but you can use one,
two, three, four, or more. I
haven't tried five yet. but
tha t 's one of t he next ste ps.
The l C for the lowest fre
quency should be at the top
of the mast with the next
higher frequency below that
and so o n,
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you hear its signal on your
HF receiver.Thi s is an easy
method to calibrate or com
pensate your gdo.

hJ

Fig. 8. Typ ica l vwr and band
widrh. fa} .JOm ~wr (approx.
2S kH/. @ 1..5 orless swr). (b)
20mswr (approx. I SO kH7 @
1,5 or less 'Swr}. fc} 15m swr
(appro x. 100 k H7 @ 1.5 or
fe.ss .sw r). lei} 10m swr lap 
prox . 1.3 M H / @ /.S or less
swr).
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indicated 14.2 MHz was ac
tua lly 13.8 MHz. It was co n
venient that the error was on
the low side because I had
to remove only one turn to
raise the frequency of the
t C circuit (o r decrease ca
pacitance. which would not
be as desirable as it wou ld
reduce bandw idth). You
don't need a frequ ency
counter to check your gdo.
Just use a short antenna on
your HF rig and sweep the
freq uency w ith the gdo until

c.r. ..-cot. NCE -:
TES T SETUf'

2 ...... $C . [ .
CUT H[ AO ~~
DII'LL II .." 1tOI..[
. ..0 SOLOE: • •••., IOOD
'OR SP'ActR

Fig 7. Resonance ediustmetu assembl y. Inductance - an y
d iameter, any w ire size (to suit power level). number of turns
to suit frequenc y.

~"'''L "L" .... 0 ' .' TO SUIT

Fig. 6. C rid -d lp meter ooss
t ioning.

w ay to start , al though you
w ill probably have to use
thi s cut and t ry method for
the 10-meter l C.

I found that I could use
my Heathkit @grip-dlp osc il
lator (gdo) to find the res
onant fr equency of the l C.
The secret is to put a pick up
COil at the base of the anten
na and m sert the gdo coil in
side the coil Isee Photo H).
I he Heathkit gdo is a handy
piece o f equ ipment but
hard ly a laborato rv-grade in
st rument I fi rst found a res
onan t frequencv of 14 2
M HL, so I co nnec ted the an
tenna to the t ransmitter and
checked swr It wa.. not reso
nant anvwhere in the 20
meter band ! Suspec t ing
something fu nny. I used the
same pick up co il and co n
nected it to my frequency
co unter and. since a gdo is
actually a signal generator.
the counter showed that the

Pharo B. Crid-<Jip meter position.

not have a sharp end as
would a V and should avo id
some sta t ic problem s. I had
hoped 10 adjust the C by
bend ing the rho mbic (In
creasing o r decreasing It s
area). I fou nd that vibra t ion
and vehic le motion caused
errati c c hanges In reso
nance, so I added the ad just
ment spanner 10 the center
of Ihe rhombic. This allow s
eaw adiustment o f the reso
nant f requency.

Determining LC Va lues

1f you like to experiment
by trial and error. you ' ll love
thi s. r spent m any hours re
moving one turn at time,
va rying capac itance. and
t ry ing to fmd where the L(
wa s resonant. I wou ld be
looking for a 1S-meter or
20 -m eter re vo n e nce and
would all o f a sudden f ind
m yself in t he 10-meter
range. Th is is not the best
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Photo C. Resonator test assembly.

L x W

10" 2-1 18"
11-114"1 -318"
9- 1/4" 101 /8"
14-114" 1-112"
13-114" 10112"

*20 Wire

1·19/32" ·Dlameler Induc10r Forms

Band • Turns

20m 32
15m 16
10m 11
40m 55
20m 22-112

Additional data using *20 wire
92 turns = 5.5 MHz
83 turns = 5.9 MHz
67 turns = 6.6 MHz
62 turns = 6.8 MHz
59 turns = 7.1 MHz

55 turns = 7.25 MHz
38.5 turns = 11 MHz

No te: l and Ware the length and width of the rhom bic (C).

Table 1. Inductor winding data.

*12 Wire

HAL·TRONIX, INC.

HAl·PA·1.• WIDE llANO PRE·AMPLIFIER. 10 M HZ TO 1.• GHz. 12dB GAIN
FUL lY"'SSEMBLEOAN OT ESTEOS12,95

HAL·PA·2,1 GHz 2 STAGE PRE·AMPLIFIER, DESIGNEO FOR 2304 DOWN CONVERTER
MADE TO PIGGIE·8ACI< ON THE 2304 BO"'RO, OFF ERS 20dB G...IN ALSO HAS "'N
IMAGE REJECTION FILTER. FULLY ASSEM8LEOANDTESTEOS3A95

SHIPPING INFORMA nON: ORDERS OVER $25 WILL BE SHIPPED POST·P...ID EXCEPT
ON ITEMS WHERE AOOIT1ONAL CHARGES ARE REOUESTED. ON ORDERS 1.£SS
THAN $25, PLEASE INCLUDE AOOlTIONAL $2,50 FOR HANDliNG AND MA IUNG
CHARGES. SEND20t STAMP FOR FREE FLYER

.. k ~ $11 .'5

. SI2 .M

.......... S19.M

. ",US

" HAL" HAADLO C. NOWLAND
WIDH

restr icted b ase antenna
(w it h proper radial s or
cou nterpo ise). You might
bu ild a smal l beam or rotat
ing shortened dipole . You
m ight

T ha n k s to Bo Ow en
K4QKH, senior staff engi
neer at Teledyne Avio nics in
Cha rlo ttesv i lle, Vi rg i n i a.
for the fundamental s and
basic ideas,

CU on 10 or 15 , o r
20 or40 or •

P.O. BOX 1101
SOUTHGATE, MICH. 48195

PHONE (313) 285-1782

BUY YOUR FIRST UNIT AT $" .15
3 OR MORE UNITS AT $89.'S e• .

'HAM MICROWAVE RECEIVER
NTSC RF Modulal or wnh saw "heL .

(lot use w~h COft'ClUt~. Sllelhte l )'Slams and ,' " ertec:ong)
e-. llO""' MfPP/y and "-cIw_ ..._.__ .

HAL Pro.1mity Key __ .

HAL 1.2 GMz PrMocaIer buM and~

PRE·AMPLIFIER
HAl ·PA·l' WIOE llANO PRE·AMPLIFIER. 2·200 MHz BANDWIDTH (- 3dB POIN TS).
t9dBGAIN KIT $1.1$

HAL.TRONIX INC.

home or tractor-trailer. You
might com bine two or more
l C ci rcu its on a single induc
tor form. You m igh t use a
circle instead of a rhombi c
for capacitance. You might
leave the ci rcl e or rhombic
open at the end and adjust
the spread with a movable
insulator. You might use a
ferrite core to reduce the
size of the inductor. You
might use the l C assembl ies
for a temporary or space-

HAL 2304 MHz DOWN CONVERTERS tFREQ. RANGE 2lXlClI25OO MHz)
2304 MODEL " KIT BA$lCUNIT WIPREAMP LESS HOUSING & FrnINGS $1'.1$
2304 MODEL 12 KIT (with preampl ,$21.1$
2304 MODEL n KIT (wi th High Gain preamp)... . ........... ... . •......... $3t.1S

MODELS 2 & 3 WITH CO AX FITTIN GS IN & OUT ANDWtTH WEATH ER-PROOFE D OlE
CAST HOUSIN GS

B SIC POWER SUPPLY , $1' .' S
POWER SUPPLY KIT FOR "'BOVE WITH C"'SE $2• .1$

AN TENNAS " OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

21()()'2500 MHZ
· AMR·11COMPlETE UNIT
CO MPlETE SYSTEM AS SHOWN, NOTA KIT. INCLUDES
A PC BOARD. POWER SUPPlY. CABLES & CO NNEC
TORS-PRE·...SSEMBLED "'ND TESTED. 24dB GAIN
ORGREATEA.

piece of new 2"--diameter
heat-shrink tubing costsl).

Assembly and Adjustment

When you have com
pleted the desi red number
o f l C assemblies. they are
attached using st ai n less
steel worm -type ho se
clam p s. The l C assemblies
should be positioned fore
and aft very carefu lly to
m in im ize w ind resistance.
They should be carefully
aligned or you may have
one big rudder and a very
" m obile" an tenna . I have
used care in alignment and
have w atched the antenna
at h ighw ay speeds - it does
not w hip around. Proper po
sit io ning m ay ac tually cre
ate a stabil iz ing effec t.

Fig. 6 shows the position
ing I am present ly using.
There is some interact ion
between the l C assem blies.
and " fo ur in a row" caused
som e swr prob lems, par
t icularly o n 15 m eters.

Adjust each l C circuit to
the frequency you des ire.
Start with the highest f re
q uency first (1 0 meters) and
adjust each unti l you have
adjusted the l C circu it o f
your low est band.

More Thoughts

You don't have to make a
m ul ti band an tenna . You
m ay m ake an l C assem bly
for only o ne band. It m ight
be used on a four-foot mast
when heigh t is a considera
t ion such as on a moto r

As previously m ent io ned,
I used a V configurat ion
(Photo C) for the initial ca
pacitance as it could be eas
ily changed to adjust the res
onant t requencv. Work on
o ne lC circuit at a time.
Table 1 gives some dimen
sions which are intended to
be a guide and give you a
place from which to sta rt.
Differences in form d iame
ter. wi re size. and materials
will requ ire that you f ind
your own right combinat ion.

weatberproof

You r l C assembly must
be weatherproof . I learned
f rom experience wh at a lit
t le rain w ill do to the reso
nant f requency. I guess I just
f igured out why commercia l
antennas use t rap covers!
My first attempt at weath
erp roofing w as by d ipping
the l C assem bly in pol yu re
thane va rnish. This low ers
t he reso na n t freq uenc y
about 500 kH z and is heavy.
I have used epoxy resin. the
type used to make f iberglass
repairs. with good result s.
There is no appreciable fre
quency change; it is tough,
med ium in w eight, easy to
apply (pipe cleaners m ake
excellent disposable paint
bru shes). and cures in about
30 minutes

My preferred method is to
put some sil icone seal at the
end of the lC assembly and
enclose the inductor in heat
shrink tubing (o bta ined sur
plus or at a hamtest . in case
you do n't know how much a
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1291.95

1346.95
1390.95

$445.95

Ulua QuM1Dirty Pown

"

• Lill;hl1un~ Spi~ Dama~

• Oisruptiv~ Line Noillt"
• Program ErnN't

Prevents:
• CompUk r Vama~
• BrownoUI Intrrruptiorlll

KLR-25OA 250 Walt Load
KLR-250A-lSO 250 Walt Load; Pa knlffi

Filkr Ieofated Sochlf.
KLR·5OOA 500 Wall Load
KLR-500A·) SO 500 " alt Load; Pa tented

Filw J,.ola~ Sock&.
Shippi~ 112.75 l.and: 145.50 Air

A8k Your Local Dealer

Computer
Protection

Jif-iil. Electronic Specialists, Inc.
171 SOulh ....... SlrMt. eo" 38~.Ne;1lCk.~01760

ToIFt'ee Qrl:Mo" I:lnk 1-8Qt).22~78

MutwCard. VISA.~E"pr_

KLEEN
LINE~

CONDITIONER

Regulator • Filter • Suppressor

Call Toll Fr•• 800.221·0880
Tubes

3-4ooz $85.00 7360 $10.00
3-500Z 85.00 7735A 27.50
4-400A , . 80.00 8122 105.00
4CX2508 , , .50.00 8156 .. , , , 12.50
5728 48.50 8643 82.50
811A . _.. _ _. . 12.00 8844 . __ _ _.26.50
813 35.00 8873 175.00
61 46B 6.50 8874 185.00
6360 4.25 8877 450,00
6883B , .. , .6.75 8908 " , 12.50

Semiconductors
MRF 245/50 1416 .$30.00 MRF644 $23.95
MRF 454 18.95 5010B8 $19,95
MRF 455 12.50 2N3055 95.00

2N6084 12.50
RF Connectors

PL259 10/$4.95 M35B 2.50 ea.
PL25B 10f8.95 M359 1.75 ea.
UG175J176 10(1 .60 Type " N" Twist on
UG2551u 2.50 ea. IRGBlu) $4.75 ea.
UG273Ju . _ __ 2.25 ea. Minimum Order $25.00
,,;~-::--.., Allow $3.00 min. for UPS c ha rge s ...

Your Ham Tube
Headquarters!

DK-200/DK-210
Electronic Keyers
c w 'S both communlcahon and art
Sharpen your " "Sf' wtth O.luwa precISIon'

AF-606K/ AF-406K
All Mode Active Filters
LUXUriOUS select ivIty at an attordable pr oc e'~lIICm

(OMMUNIUnONS

eee E. Congr_ P.rI< Or. Cenlllt'Yllle, Ohio 45458. Phone 1-613-434<1031
b cl..1'IfIl U-S. """"tslor t"-OAIWA~t.. 0MIer Inquity invlteo.

~!DAlwA

$pe(;'!Cllhon~

8<Jnc:l1 441 48 MHz
Mode,FM/CWISSB
I"put power: ] -3 watts

MaXImum output power: 30 watts plus.
Power consumptlon" 13.aVOC at SA. Ma.
D'menslOns IOOW)( 35H " 1250m/m
~ght.5000 ,l,ams
Coulal onput table S\J~oed ..,th ill 8NC ceeeeto
Outpul connector:S0239

BE HEARD!
GIVE YOUR HAND-HELD
THE BOOST IT NEEDS!

ThU amplifier is derigned Jar we with hand-Md t'anscri~ in
l'ithn mobile or jiud ri4titm OO1Ifiguratioru.
8m'J1W' oj it1lliw.t u'eight and romparl .~. 1M LA-2035 can be
motm U'd under the~. under tlM' seat, or in any othn OO1IlRnirnt
lorotil:m.
The LA-2005 is equipped with RF activated .qand by rircuitry.
Easy O1)('ramm. Simply cmmed !frill' antenna and YOllr hand-held It'
the LA-2035. Cm Hlff't ,he l..A-2Q.lS to a sttiwlJ1p POU;eT ,'l1lpply and ~o.

The New Daiwa LA·2035 two meter
linear amplifier.
A compact amp at a compact price
Only $79.95 Suggested Retail.

CN-520/CN-540/CN-550
Cross Needle Meters
Dll'wa cross neecIIf! conven--oce In illc~t ell""
Gel SWA illnd Power .e lldlnliS In a s,ngle fl:laroce

PS-300
30A DC Power Supply
9-15 v vaflallle 30A Ma. 22A conllnuous
Oveo1oad protec ted ml,llt,pIe ter tnlnilis
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m,ASTRON
I~ CORPORATION

2852 Walnut Ave., Unit E
Tustin. CA 92680
(714) 832-7770

UnJdion Distributor
Eostcom Industries,ltd .
451101euwoodDr.
Dowmyiew. Ontcrio. Canoda M3J 2V6
14161638·7995

PERFORMANCE SPECIFICATIONS
• INPUT VOLTAGE: 105· 125 VAG
• OUTPUT VOLTAGE: 13 ,8 VDC ± 0.05 'oUts

(Int8fnally Adjustable: 11 ·15 VDC)
• RiPPlE : less than 5mv peak to peak (!ull load

& low 1i0ll)

INSIDE VIEW - R5-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY • HIGHQUAlITY· RUGGED . REUABLE •

RS and VS SERIES
SPECIAL FEATURES
• SOLID STATE ELECTRONICAllY REGULATED
• FOLD-BACK CURRENT LIMITING Prolects Power Supply

from exceSSive current & continuous shorted output.
• CROWBAA OVERVOLTAGE PROTECTION on all Models

except RS-4A.
• MAINTAIN REGULATION & LOW RIPIU at IcM' line

",",VOlage.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTORPlHt'ER CORD
• ONE YEAR WARRANTY . MACE IN U.S.A.



The Conlog Solution
What's the key to winning contests? Put an Atari

and this program at the helm of your station and find out.

I

Charles D. M oore N5A TD
PSC #1 80. JOOO
ffmendt:xf AK 99504

This program enables a
radio operator to keep a

more accurate contest log
It fits quite handi ly into a
16K Atari 400/800, yet will
save and compare up to 750
ca llsigns. The informat ion
can be saved or reca lled
to/from disk or cassette and
output to the screen or a
printer. A callsign can be
compared with up to 750
others in slightly less than
o ne second ,

I never re ally inte nded to
write this progra m. Rut the
fest of you hackers out there
wil l recognize the symp
toms At the request or a
friend, I tried to translate a
short program written in
Microsoft Basic to Ata ri
Basic. But, after adding a lit
tle b it here and a " Hey, th is
would be nice" there, it grew
into the present mon ster.
Well , m aybe not a monster,
bu t certa inly more than I
intended .

As usual, the hardest part
of translating to Atari Basic
IS the st ring handling. In
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Atari Basic, strings cannot
be directl y dimensioned in
to arrays. In stead , D IM A$
(1000) sets aside 1000 spaces
for one long st ring, While in
some ways not being able to
dimension a string array is
more difficult. having a
single long string is in other
w ays very fast and cont rol 
labl e. I m ade a single st ring
9(XXJ characters long and
sort o r part itioned it off into
segments of 12 characte rs
each (12 • 750 = 9000). By
taking, for example. the
seventh callsign and multi
plying it by 12, the 84th
through 95th characters in
A$ ca n be accessed by
A$(84,95). In other w ords, for
N ~7, A$(N'12,N' 12+ 11)
The subroutine to search
CA lL$, the string that holds
al l the c allsigns . i s a
machine-la nguage subrou
tine loaded into page six
by line 445. The subrou t ine
searches the length of
CA LL$ fo r a match to the
cu rrent ent ry using X =
USR(XX). Th is is accom 
plished in lines 160 th rough
170. The variab le GOOD is
used to count the number
or good contacts. I used
GRAPHICS MODE 2 be
cause the letters were bigger
and I could throw in a litt le

color without using up room
needed for st ring space by
tak ing advantage of the ad
dit iona l colors availab le in
MODI:: 2 w ith inverse letters,
lowercase letters, and in
verse lowercase letters. The
sound is simple. but I found
that anyth ing more elabo
rate tended to slow down
the program a great deal , If
a calls ign is good (it has not
been encountered before). a
h igh tone is sounded. A bad
callsign w ill result in a low
tone. This way the operator
cannot tell if an entry is
good without look ing at the
screen.

O perating Conlog
First of all, type in the pro

gram. It helps, be lieve me.
Hopefully, upo n RUN, the
screen w il l d isplay the num
ber of stations worked. zero
at this point. In the text win
dow. two lines of informa
t ion are d isp layed in inverse
video. The first merely re
m inds you that no more
than 12 characters may be
made on each entry; the pro
gram will ignore any extra.
The second line gives the
funct ions. To access these
instead of a callsign. type:
SCREEN for output to the
sc reen, PRINTE R for an out-

put to the printer, or M~ NU
for saving o r loading in
form at ion. The outpu t to the
screen is pretty quick but
m ay be stopped and restart 
ed by CNTl 1 at any time.
The output to the printer is
one call sign per line because
I was running out of program
space. Now you are ready to
enter a ca ll sign. Upon typi ng
one in and RETURN, the pro
gram will print the call sign in
the box and then search the
string CAll$ for a dupl ica
tion. A message, GOOD or
WORKED, will be printed
be low the ca llsign in the box.

If at any t ime you desire
to save or load informat ion,
use M ENU and foll ow the
questions you will be asked.
First. you will be asked if
you are using d isk or cas
sette. Just press the f irst let
ter. 0 or C. If you are using
d isk. you w ill be asked for a
f ile name. Follow the gener
al gu idelines for a file name
given in the Atari Basic ref
erence m anual. Next . a
message SAVE LOAD QU IT
w il l be printed. W hen you
press S or L. you will be
asked to ready the device
you are using. Q will retu rn
to the ca llsign ent ry portion.
Now. if you operate on a
band and want to change



Program listing.

chine language. the program
makes a nice add ition to the
ham's computer libra ry. If
yo u rea lly mess up and
break the progra m. you can
restart it by GR.2 :COTO 35
and nothing will be lost or
affected. If you have any
comm ents, que stions. o r
(ho pe fully) improvements.
please let me know. I'll
answer/comment on any'
thing with an SAS E. Also. if
you would like <1 co py of this
program, just send a blank
d isk or cassette wit h a
st a m pe d. self -addres sed
mailer and S3.00 to PSC
#2 Box 3000. Elmendorf AK
99504.

Cred it Departmenl

I lea rned the tec hnique
used for the substring search
fro m a very good art icle by.
E. C. Sm ith in the August,
1982. issue o f Compute
magazi ne. My Basic version
of the same type of search
took about 13 seconds to
compare 750 entries. •
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WHAT IS SELECTIVE CALUNG?
Definition: Silences your radio until you are

caUed.
AdllO'ntage: Chatter-free radio monitoring,

sparse in the list ing. If you
are us ing d isk. you of course
have more than 16K. so it
would be easy to expand the
number of entries. When
you save the informal ion, be
sure you have plenty of
room. as 750 entries takes
about 75 sec tors on a disk
and a correspond ingly great
amount of casse tte space.

This program is designed
as a he lp for co ntest logging.
but it could be used to check
for d uplicate entr ies for just
abo ut anything. With minor
effort, the string partitions
cou ld be shortened o r
lengthened . likewise. the
graphics co uld easily be
changed to fit a specific ap
pl icat io n. The substring
search would only need to
be changed so that the new
len gth of the subs tring is
used for comparison,

I hope this program will
make a ll Ihe users of other
than Atari Basic jealous. It
runs quickly and looks nice.
With the sma ll blend of rna-

SCC-l Selective C all Contro ller Features
• Touchloree deccder • LED status indica tors

• Three programmable • Accessory relay
call codes • Mobile mounting

• TcochIonee encoder bracke t

• 16·OOttoo keypad • Ideal for RACES and
• Auto dialer _ ten radio clubs

16·digit numbers aToudlT."..~, p'.,O!drradomork
"' AT & T

For complete information and pricing cc osoct :

~~!l!!rl;~
17192 Gillette Ave., Irvine. CA 92714

(714) 545·3732

less heada ches and Im
proved eyesight.

Noles

Unfortunately, there was
very little room left for re
marks. so thev a re rather

" ,

"
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10 REN CONTEST LOG_Ch.or l ... Hoor.. NS...Ttl
15 GRAPII ICS 2
20 GOSUB 44 5 , GOOO-O
2~ Ol!'t CAU.$ (9010) .C1l12 1•TEST$ ( Il l. HOW5( Ill.VI LES ( 14 I .0$ ( 14 )
30 rOP Z-I TO 40 , CALLS (Z. z l _ ' ' , NEXT Z
35 TRAP 65,CLOSE . 1
40 POSITI~ 0 .2,~ .b l - i npu~ e~II.t9n, ·,

45 POSITION 1.5,1 . 6 , · · · · · · · · · · · · · · · · ··· .
50 POSIT ION 1.6,1 . 6 ," " .
SS POS ITION 1.7,7 . 6 ," " ,
60 POSITION 1.1"1 . 6, · · · · · .. ··· ········· ,
65 POS IT ION 0 .0,7 . t>f ·WORllfOo' ·, oooD
70 ? • "
75 I F GooooO THEN C...LL$-· · , C$- · ·
80 I F Goo0- 750 TH EN 255
8.. ? • ..." i .." .. •",~ ry, l 2 ch.or· '? ' SCREEN PRINTER MENU'
90 INPUT CI, l r LEN (C$) _O TH EN 70
9 .. HOW$" •
100 HOW$ (I.LeN (CSl)_CS{I. LEN (C$ I )
105 POSITION 3.6,7 . 6 , '
110 POSITION 3.7, ' . 6 , 
115 1 • "
UO POSITl~ 3.6
US 1 e6,C$,
I lO I r C$_ 'SCREEN' THEN H5
135 Ir C$_ 'KD<\J' THEN 2....
140 IF C$··PRIHTER· TH EN 41"
145 IF 0000-0 THEN GOSUB 250 ,GOTQ 65
150 GOSUB 155'GOTQ 6S
155 C$( LEN(C$I _I)_ ' •
1(,0 LY_LEN(CALL$) ,LXaLEN (C$ ) ,POIIE 207.LX- I
16.. B'LY_LX_ I +3
170 .... US R( 1664 , ...Oll( C...LL$ ( l) ) • "' OR(C$ I , B )
175 IF ... . 0 THEN 190
180 POS I TION 3. 7,7 .6 , "WOrlleO· " Sa 230 , GOTQ 240
185 IF HOW$(1,12 1_CALL${ LEN(CALL$)_ II,LEN(CALLSl ) THEN 500
190 POS I TION l,7,7 e6 ,'GooD! ! ',
1'15 5 _..0
200 1 • ",'ADO TO LIST {Y/'N) ' " OPEN . 1. 4 . 0. ·Il ,· , SOUWD 0.122. 14.1
20.. G~ . 1 . T' CLOSE . 1 " • ',SOUND O.O.O.O' IF CHR${T) _ ' Y' THEN 220
210 I F CWR$ (T )"N' THEN 85
21 .. GOTQ 200
220~1

225 CS.12·GOOI)oI
2lO CALLSl CS . CS ' l ll a ·
215 CALL.$(CS.CS.ll )_ HOW $( L 12 1
240 rOR Z' I TO 50,SOUNO 0.S.10. I0,NEXT Z,SOUND 0.0.0.0
245 RE'nJRN
250 CALL.${ I.Il)aHO LD $1 1. 12) ,GOT'O ..0 ..
2.... GR"'PHICS o.cr.esa . 1I TH...P 2.. 5
260 GOT'O 260
2651 'I NPlff FILE NAM E " '" 'SANDIa' ", ?
270 I NPUT FILES,IF LEN(F ILE$laO TH EN 26 ..
27.. RET\IRN
280 0$"
28.. OPEN el .4 . 0 . · Il, ·
290 1 ' DI S'" OR CASS' , GET .I . X
29.. IF 2068 THEN GOSUB 26",O$(1.2 ) . ·O, ·,GOTQ 5 10
JOO If Z_67 THEN D$ll.2 )"C , ',GOT'O llO
lO.. GOTQ 2..5
3101 " ' , 1 ' SAVE LOAD llUIT",Gtf . I . X
n5 IF Z_81 THEN GR... PHICS 2,GOTQ 3..

~~~ ~~ i:;~ '~~ ~~ :::=u: :~~:g ::;: : : : : : ~ : ~;:= ~~
HO GOTQ 255
H" Ir cooo,c THEN GRAPH ICS 2,GOTQ 35
340 C'·bR_O
34.. GRAPHICS O, POR ZoO TO 000D-I,CS~12 ''l + 1

l ..O C_C'I, I P C_2 'l'H EN R_R_I, C_O, 1f Ra2 3 THEN R_O
355 TEST$*CALL$(CS ,CS +I I) , POSITION C'20+4 , R
360 ? TEST$ , NEXT X
365 ? CALL$( LEN(CALLI1 ·I I, LEN1C...LLS) 1
370 FOR X_I TO 1000,NEXT X, GRAPHICS 2,GOT'O 35
315 IF (;001><0 TH EN t "NO'nlI IfG TO SAVE', FOR Z_I To looo,NEXT X,GOTQ 35
380 PRINT . 1. 0000
385 FOR ZoO TO GOOD-l,CS_12 'Z' 1
390 T&ST$' CALL$ {CS.CS-II ),? . 1.TEST$ ,NEXT Z
39.. tts'T$- CALL$ (LDI( CALU I- I I. LEN (CALl.$ ) ) ,? U ,TEST$'CLOSE U ,_
400 GOOOaOtlNPUT U . GOOO , f Oll Z_O TO GOOO,CS_12 'Z_1
4QS INPVT U .TE5T$ , C/U.L$ (CS.CS-11) _TE5T$ ( I. ill
410 "'EXT Z,GRAPH ICS 2,GOTQ 35
41S OPEN . 1. 8 . 0 .-P,· , FOII 200 TO GOOD-I,CS_12 'X_ 1
420 TEST$_CALL$ (CS.CS_11 1,? . I , TEST$ , NEXT X
42S 7 .1 , CA.l.L$ (LEN ( CALU )- Il . LEN ( CALL$ ) 1
430 CLOS E . 1IGIlAPII I CS 2,GOTQ 35
435 ? • ',1 'PRE PARE DISK/CASSETTE ' ,? ,? ' PRESS RETuRN"
440 INPlIT TEST$,R ETUllN
44 5 FOR 1_1664 TO 1755,READ A,POK E 1 . ... 'NEXT I,RETuRN
4..0 O"'TA 104.1 04, 13 3, 204, 104,133.203 , 104,133
455 O"'T'" 206 , 104 ,1 33,205 , 104 .14 1.2 22 .6 , 104
460 D"'TA 141 . 22 1,6 . 169 . 1.133. 21 2. 169 . 0 .1 33
465 D"'T'" 21 3. 160,2..... 200.177. 203.209,20~
470 DATA 240, 40.24.165.203, 105. 1.133.203
47" DAT'" 165. 204. 10".0.133.204.24.165.212
480 DAT'" IOS.LI13.212. 16",213. IOS.0,113
485 DATA 213.205.222.6.208.216.165.212.205
4'lO DAT'" 221.6,208,209,240.7.1"2. 191.207.208
4'15 DAT'" 204.240.6.169. 0.133,212,133.213.96
sao POSITION ".?,? e6 , 'NbRkEd" "S_230,GOTO 240
S05 SalSO,~lIPOSITION 5. 7 ,? . 6 ,·GooO· " GOTO 240
"1 0 0$ ( 3. LEN{ FI LU I +31'FII.E$ ( I •LEN ( FII.E $ l l,GOTQ 3I a

bands for a while because
conditions change. you can
dump the informat ion to
disk or cassette and easily
start aga in later by calling
up prior ca ll signs by file
name. This can lead to a few
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Spenser Wh ipple, Jr.
do 73

Ishmod's Journal
What happened in 1963 finally surfaced in 1983.

Was he a fool?

store some of our packages .
When 1 opened it, a crum
pled paper bag was in it.
Curious as to its contents, I
looked inside. A strangely
fami liar sequence of lette rs
and numbers caught my
eye on the front of an o ld
leather-bound notebook -

Another loose page from the journal. These entries were
made the night before Ishmod and his friends were ferried
to the island.

,
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to be left a lone,
It began in early July in

1967, My wife and I had
spent a rel axing hol iday on
Capri, On our way back to
Athens she wanted to do
some more shopping, so we
looked for a locker at the
train station to temporarily

-
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mod that the story would
not be told unt il he was
gone, He believed that the
telling of his story would
provide him with a great
deal of money and power
and he wanted nothing but
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Map page from the Ishmod Journal. The map is hancJ.drawn
and centers around the Bay of Bengal and the tiny speck of
land that was to be the DXpedit ion 's destinat ion. Water
damage has obliterated the coordinates of the island and
other critica l parts of the puzzle.
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I t a ll started out inno
cently enough, Planning

a DXpedition to an area
that was thought to be in
the control of one of the
Balkan States, But what a
story. I had agreed with Ish-



Continued on page 224

ry of any country. lshmod
cou ld not believe what he
read. The following summer
he planned to have his
DXpedition . And this was the
beginn ing of the adventure
chronicled in the Ishmod
Journa l.

Late in the evenin g on
June 24. 1963, Ishmod and
four other hams sat around
a smalI table on the dock
at Chatrapur, double-check
ing their equipment lists .
They had pooled their mon
ey and charte red the on ly
boat large e nough to fe rry
the ir equ ipment and provi
sions to the rocky is land
that was to be home for the
next six days. l ittle did they
know then that they were
about to make history. They
were to be the fi rs t to
observe a phenomenon that
defied the laws of physics
and e lectromagnetism. The
rocks of the isl and ex
hibited the incredible ca
pacity to alter the mfundib-

"RTTY TODAV" _the only u~to-dale

handbook on RTTY available, cover ing all
phases of radio-teletype. Answers many
questions asked about amateur RTTY. Ex·
tensfve sections fu lly cover the home
computer lor RTTY use.

Authored by Dave Ingram. K4TWJ . a
noted authority on RTTY. Written In a
Clear concise manner, all material is new
and up to date and covers the most recenlly
developed RTTY equipment and systems.
RTTY TODAY is fUlly Il lus trated wit h
photos, diagrams, RTTY station set·ups
and equipment. The lalest In formation on
the new generation ATTY. Just ptlblished.

" RTTY TODAY" _ Table 01 Contents

Chap. 1 The Exciting World of Amateur
RIT<

Chap.2 Operating Parameters and
Concepts o! RTTY

Chap.3 Straight Talk on Home con
puters and RTTY

Chap. 4 RTTY Sylltems fOf Home C0m
putere

Chap.5 RTTY Converters You Can
Build

cnec.e Dedicaled RTTY Termin..als and
Systems

Chap. 7 New Minl·RTTY Sylltems
Chap.B Fasc lnaling RTTY Outside the

Amateur Bands Press-Military
_ Weather, Etc .

Chap.9 Frequency LiSI of Commerciai
Press Services

Chap. 10 Secrecy and Other Codes
Used In Aadloteletype

Chap. 11 Tables of Abbreviations Used
in RTTY

PLUS $1.75
Shipp ing and
Handling

---

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

JUST .RELEASED

RTTYTODAY

UNIVERSAL ELECTRONICS, INC.
4555 Groves Rd., Suite 3
Columbus, Ohio 43232
Tel. No. (614) 866-4605
dealer inquiries invited

MODERN GUIDE TO AMATEUR RADIOTELETYPE

sumed his vacation from his
studies.

When he re turned to
school in Delhi, he spent
some time in the great h
braries and government rec
ord buildings look ing for
some reference to the sma ll
island he had found the pre
vious summer. Having grown
up in that area and sailed
there a ll his life, he could
not recall any mention of
the land from the sa ilors he
used to talk with down on
the doc k near his village.

Eventua lly, he did find an
old document at the Indian
Registry of Vesse ls that
warned ship capta ins of the
menace of a reported shoal
at about the location he had
seen the roc ky island. The
document a lso noted that
"landing rights thereon" had
been claimed over a hundred
years ago by a Serbo-Croa
tion prince th rough some
special diplomatic agree
ment. Although cla imed by
the prince, the landfa ll had
not become the legal territo-

o RTTY TODAY ''''

years. A novel cou ld be
based on the travels of the
journal itself.

It seemed that Ishmod
Kaduk 57Z2B, an amateu r
radio ope rator from the In
dian state of Stkkim, had
gathered a group of fellow
hams from two neighboring
villages to share in his
dream of putting a new pre
fix on the a ir. lsh mod had
intended to use a barren
rocky footprint of land
about 70 miles off the coast
of India in the Bay of
Bengal. The exact location
is hard to determine as this
information was on one of
the pages damaged by
water, but it appeared to be
southeast of Chilka lake,
which is about 200 air miles
from Calcutta, down the
eastern coast of India.

Apparently, Ishmod was
an experienced sai lor, hav
ing grown up in Chatrapu r,
a small village near Chilka
La ke and the sea. He had
spent his boy hood there un
til he went off to the un iver
sity at Delhi. This much was
clea r.

O ne summer afte r his
next to last exams in what
was to lead him to the
equivalent of an e lectrica l
engineering degree, he had
packed his smal l sturdy sai l
boat with enough provi
sions for a week and was
planning a relaxing cruise in
the fam iliar bay, Three days
out, he saw something
ahead in the water. There
was no land ind icated on
any of his charts, but there
it was. Using a sextant, he
noted his position and re-

_ 2 x 2O MHz, Max . 2 mV/cm
_ rtmeease 40 ns - 0.2 slcm
_ Trigger Bandwidth 30 Mhz

_,~ _. .. iii 1i '• .1~. c<' _ _ ' • •' .

what turned out to be what
I wou ld later ca ll the
Ishmod journal

Unaware of its historic im
portance, I tucked the rag
ged notebook under my
arm, figuring I would take a
quick look at it while my
wife made still another of
her forays into the local
shops. 50, when I did look at
the cover again , it dawned
on me why the faded legend
on the cover seemed fam il
tar. It read 57Z2B. That
could wel l be an amateur
radio call sign, although I
had no idea to which coun
try it might have belonged.
Se ttling under an olive tree,
I began to read. When my
wife came back about 40
minutes late r, she thought I
was crazy from too much
sun. I was babbling about
someone named lshrnod
and that the world had to
know about him. 50 this is
Ishmoo's story, at least as
well as I could put it to
gether. I say that because
there still are some areas
that can't be accurately put
together.

Though the handw riting
was poor and some of the
pages were damaged from
moisture, I think I figured
out most of it. I do wonder,
though, because most of it.
if I interpreted it correctly,
is almost too muc h to be
lieve. Hams around the
world have had some won
derful and disastrous DXpe
ditions. but this one takes
the cake. And through an in
credibly intricate string of
events, the story has re
mained hidden a ll these

_ 20 MHz Dua l Trace
_ BUilt-in Componen t Tesler

1-_ --'.C'C·'_o::.perat ion (1:1 Ra tio)

RF[).5 DERRY. N.H. 03038 WAllNER HU,L (603) 434-537 1
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Free 'Tech-Data' Flyer

(512) 733-0334
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" I RAGE 8'231'1'1'_ 2tII 101 3011I 0UT • • • • • ••~.00
" 1_ B lOB 1'1'1/ _ 1011I I N _ lVT •• • • I :II.oo
..1_ 8101. ,,"' llSII 1011I I N 1_ WT •• zse.ee
"1_ 8301. n llllBlL 3011I I N 1_ WT • • 20 I.OO
Vol PRQO . ""'-_ 1'1'1 / _ 1011I 101 ""'" WT • • I2U.~
\/J I'RQID. 1-.......... F.., .. 20aII I N 1_ WT:f79.'I':l
TOI<YQ HIBII P~It HLSOY 2 IN 30 WT •• • • •• 5'f.'I':l
TOI<YQ HI BlI FOOUI K-II2Y 1 0 I N ao WT •• • • I".'95
TIJ(YQ HI~It HLI 60Y 10 IN 160 WT•• 309.~
TIIo<YO Hi ll" root:1Iq HLI~ 2:S IN 160 WT27't.9:lI

2 HETEl't _108

...I DEN PCS-300 F.. .-tEl..Dal"'.8 1'IE ~. 93

"'IDEN PCS ' DOO "" N18ILE,~.!.!! PEPl 2 1>5. '1':5
" 01<-2030 FlO POOB ILE . 7:5N . 1 nENUM • • • • • • • •~.'f:5
KDK~2033 "" I'IDBILE.•~...---,! l'IE_y 279. 9':5
--,lEe Sf- 142 "" .......-Ul.3.:5W.I O 7 79 . 'f:5
llAHT£C ST-I .... F" ~D.3.5Ll 10 0IEJ'I• • 262 . 'f:5
TEPOPe S- I~ F" HANDHELD,'",,3 POE"• • • ••••• 2 4 2 . 'f:5
TEIOPO 9- I~T B-15 NITH 6 V TONE PAD •• 26~.95
TE:NT£C 25" I F" _IIHE:LD 2. 5Ll 10 POE .. . . .. 2 .2. 9:5
•• , ••• , •••••••••SUP£R ~IAt••••••••••••••••
TE IFO 5 - 1T S -I OIIITH 1 7 KEV TONE PAD • •• • I 99.93
PRI CE ON $ - 1 .. 8-1T IPCLUOC :SIB~ IIIFER
S T 10< II .. _BER OUCK ILE IlLPJ'\. V LA$TS,., ' " , .
2 "';TIER _ LD oIICCE&SCRI IES

HT - Il.'LT _ .TTlRY FtM' PCS-300•••••• 2 e , 'f:5
HT---£S't sPULl<lER "I I< E FOR 1'C!1-300•• • • • •• 2• • 'I':l
HT-I.C LE...n£R e-: FtM' PCS--300••••• • • 26 . 'I':l
Sf 5001I3 _ ."ERY FQIt ST-U n .n
_3 Br£lOI<t:R ""'1: 1'0'0 5T- I4 31.'1':5
ST-LC ~THE:R CA6E: FOR 5T- I 3 1 . 9:5
••••~ AC a w'=It F m<I Sf~ 144 1 ' -1 • • 61.~
~ IlC C IP R FtM' Sf- I"" '_• • • 2 . n

1lDf-15 IlC QUID< o-oER FUl . - 15• • • • • • 52.":5
CC-IS L-E"'1El'I CASE FOR S--1~• • • • • • • •• • 21 .93
!lCC-I:S DC . ~INII COlD F QIt S -I :S .12.9':5
8P- 1:S _ .TTEItY FOR 8 -15 2:s.'f:5

~~ oIICCE~""'ft:8"~I~t:.rEA9t· uu: 30. 'I':l

2 I'IETER _ 1WT(VMg

IlUT TE-.rT 2P'ICY 5/8 ilIl'LVE TRCI'!1L(WlE ••• • •• • • 2"'. 'f:5
IIl1TTE-.rT 2l'lCY-5 "8 au'£R TRCI'I~•• • • • .3'l.~
CJ6HO'IAFT ARl 21l RIMIIl R~ 11 • • ••••••• 34.00
CUSHCRAFT AI"4 _11 II ELEPOENT 9£ 2:5
CU9HCRlLFT "147 -11 II fL EPOENT 9£...,. 2:5
CUSHCRAFT ...1~.-20T 20 ELEMENT TWI ST••• • • • 7 .9:5
~ "'147- 20 T 20 EL-EMENT T..j ST 81 .'f:5
................... , 2 1..... 2 1""8 I" ELEI'IEH BE 7".'95
CJ5HCRAFT 32-1" I" ELUENT 8£"'"•• • •• • • •• 88.'95

1*"11010'''' I'lADIQR

NC8 1 0'~~SSB/0Il." i'£!:I.o.3 trAy ~•••• _ . 00
TENTEe Y 1~1l8B'~~IG-8OIO•. • • • • • :SI O . oo
TE" TEC DDRSAIR ~!!8/CM,10-lbOM•• • •• ....,. 00
TENTEC Dt.-I-IL 2OO'I ......., OM . O- I 6OIO • • • • • • 19'f.'f:5
AlDEN 1'C!I-"800 lotI,F" _.,''',16 POE" • • 26".9:5
"'IOCH Jl'C:84 :500 lot1. " 1tDll•• OM. 6 HE... . . 2"'. 'f:5

INT . . .._ CONT.. ..6.oo
INT . , _ CONT .. ea.cc
JNT • • '~ CONT.. . ... oo
INT • • I_ CO\IT. I OO. oo

Small Orders Welcome

COD ....I I.~

~.

lliLLl~ ~"'YV DUN ..:JT~• • • • •• 99. 00
ALLIM«:E: L1af1 DUn' ROTOI'I e.ee
H"l'M10II 9UPEIt ~"'YV DUn' ROT~ 400. 00
8 cnoIlLCTDR IIOTm<I CAa.£•• PER h . 0. 11
"1101 ~ <11881. oDAl • • ••• P£R FT .O•••
R&-&I .....u.UI CO-I •• • • • l"£R FT . O.:llI
R&- 2. 3 " I L - Br£C oDAl • • • • •P£R F T.O.:llI

!lOOITDlE9 to _ /''''TTI'I£T£R!I

CS-201 2 _I T l aN COAl SMITCH•• I".n
CS-401 .. POSITION COAl SIoIITCH•• 61 .n
0>--:520 1 . 8 -_Z _ '''''n :lB. n
~. 1 .&-1_1 _ ' TT•• • 10 7 .n
0>--7208 1.8- I:5OIOHI _ ' TT• • • I ~
....-1 1 3Ol'9IlI _ / IMTT ~

""- 7 :50-:lOOI'fil S..U TT ~
TP--{I:5I :5\r:SOOO-< Z :5W FOR HIT ••• • I " .n
sP~ IOI 1. 8 -I :5OIOH I POCKET 911£ • • 3 ". n

Amateur

Etc.

Pca.:R SlF'PLIES BV~

~ I~ ~::::I=
2Q7 0 7 4 _ SU'laE.2_
2030 36AI'tP~.~

NOT£_ Tuo.II£RS

""" -'1'00 I£CONJ TLNER I .B-~2 ~TTlI• • 3.. . n
"''' - 901 AS ABOW: OII ITH 1 BALUOl ".n
"',,-,,,,":: ANT£_ TU\lfilt/_ /'E T£ R 1 . " BAL.~.n

"'J -9R2 3KNL~. 8NI TCH,aALUN...••••.• • • I ~.n
" I LU Il (:MA' .....,I ... "lJlO'tlIl I C fUIER 2000S • • • 2"' 4 . n

co--vnlt oIICCElftlUlIIl£.

"IWT_ICS _TEn " DR =..._ 64..... 112.":5
KAHT_JCS ",,",£IT FOIl VI C-2Q • • ••• •• • • • • II2.":5
"NOTRONICS " IOII I -NEAD£ It OM'RTTV /A9C I I ••• 73•.~
"""-1200 OM O\L V ctlI'P . I NTUlF#lC£••••• •• •~.~
...." -121.. OM'RTrvUI8CII arP. 1IfT'EN'#ICI[ •• • • n"'''-1250''''' .1 FtM' VIC-20 COPU'T'ERS••• 3• • n

a.09£WTS-Ia-8 ..xJD _ I U ....,.,.V LMTS

DUal IllXS I AC IILIIP< a t R Fm<I S -I ... . 35.oo
DEIlCD Deall DC 1IU1D< ~R Fm<I 9 - 1 • • • • 30.00
0£1lCD llCCZ400 DC WID< a W 'iEJil TR-2400•• 30.00
Hv-BA I N HU-?S I O- 7Oft auAD••••••••• • • • • 23.. . oo
__101 66-85 6 RIE ..u<T -.: 90.00
HV~IN ~ H>-_ T_ DO £T 8 7 . 00
1~R6PAC£ 20 _ ~It BUPPLV••• ••• • • •••I.OO
I NN£RSPACE 20 _ "'TERED I'OLER SlPPLY. 121.oo
KU MXlD S T-I llIESK~ FOR ""-2"00• •• 7 2.00
_ '*"1't2OO I*" I'IDBILE St..U ....T '"'TER•• ••• 37. :50
TRAC T£I 33 ELECT RONI C K£yER••• • • • • • ••• •• 41 .n
TR AC TE28-4 HE_V ELECTRON IC KEnR• • •• •• 6 1. :50

., _T£-S

-.rrTEM«IT ... <IoY 1~ to 3Ol'l YERTICAL••• I06.~

"""...,..,. >F <Io" . AS AllOVE I N -..... 8lU •• I:n .7:l
~ fW~. 1()-401'0 TRAP VERTICAL • •• • • f:iI8."
CUlIK:RAFT AV-~ 1o-8OI'I~ UEII'TI CAL -.:l
ClJSH[:RAFT 10 - 4I:D 10l'I" ELEI'EHT BEM • •• • I O I .n
CUSHCRAFT :i'(l-3CD ;l'OIt :5 El.£1'ENT BEAll • • •• 183.95
ClJ9HCRAF T ;:>O-4t;D 701'0 .. EL~ lIIE_•••• ~7.95
~ 4 O-2(; D 401' :2 UE I'IENT _ • • • • 211. 9:1
" IN I - PROD ~1 b"-7OI'O 101101 ~D ••• • • • • • 140. 00
'II N I -PflOD B- 24 6l'l- :;lOPl :2 ELEItENT IlEM•• • 113• ••
N1NI-PROD C- 4 6l'l -701'0 YERT ICAI. •••• • • •••• •~. 73

N l l.SONt ltACOJ 8Y-33 10-1OI'l ::I ei.e , IlEM•• 1.3 . 95
Wl l-iiON l l'OACO ) 5'1' -3<& IO-2Oft 6 ELE. BENI • • :r.lIII.n
= l t~ ::::gg: ~'~~R~ ~~TiCN:.:~:~
IO I L_ ' IVlCO ' UR~ I -...0 IlAOIAL kIT•• • •• ? ."

Toroidal Cores. Sh ield ing Beads. Shielded Coil Forms
Ferrite Rods. Pot Cores, Baluns, Etc .

12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 91607

IRON POWDER and FERRITE PRODUCTS
•

AM I ~~0<iDill

Fast, Reliable Service Since 1963

HO&n: 8:30 a.m. to 5:00 p.m. MoncbIy thru Friday
9:00 • .m. to 2;00 p.m. Saturday· CST
Prices .ubject to ch.nge without notice.
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THESE COULD BE THE
KEYS TO YOUR FUTURE

card s exp.date _

signature _

address _

n= ' _

CD1IOda It M~xiro 122.97, Fau.". S"rl'~u 139 97. j~. 0I11y, us t'met. dro_ "" us
han• . Fon;g" ai,....,il. p/NJ<t ''''IW". PIIa.w allow 6 10 8 _ .. 'Of'dtl<wry.

Here's a system-specific magazine written with
you in mind. Written by and for the reader to give
time-saving, money-saving hints. You 'll get instruc
tions and tutorials to increase your skills, and candid
reviews to help you make the right decisions. Most
of all though, you 'll have fun .

city state Z'P' _



300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES EVERYTHING FROM 1.B to 30 MHz.

$99.95 MFJ''''D
NEW

FEATURES

MFJ',lutelt IIlIlnll tuner packs tn plenty 01 nl....tures!
• New Styling! Brushed aluminum trent. All metal cabinet.
• Nlw SWR/W.ttmeter! More accurate. Switch selectable
300/30 walt ranges. Read torwaro/renectee power.
• Ne. Antenna Switch! Front panel mounted. select 2 coax
lines. direct or through tuner . random wire/balanced line or
tuner bypass lor dummy load ,
• Ne••lrwoundInductorl Larger more elficienl12 position air
wound inductor gives lower losses and more watts out Run up
to DI watts RF power output. Matches everything from 1.8 to
30 MHz: dipoles . inverted vee . random wires, vtrticals, mobile
wtlips. beams. balanced and coax lines Buin-in 4:1 balun IOf
balanced tines. lQOOV capacitor spacing . Black . l1x3x7 inches.
Works with all solid state or tube rigs. Easy to use, anywhere.

1 KW OUMMY LOAO 53495
MFJ·2S0 •

Tunl up flit, emnd • - .
Ille 01 fln.ll , reduce l
aRMl Rated 1KW CW .. "" ,,=-~~.. ,'"
Of 2KW PEP lor 10 min- I 1
utes . Half rating lor 20 I •..-...~I
minutes, continuous at
200 W CWo 400 W PE P. ... - ;;.
VSWR under 1.2 to 30 J
MHz, 1.510300 MHz. .
Oil contains no PCB. - ..:~
50 ohm non-inductive resistor. Safety vent.
carrying handle . 7YIX6Y. in.

24/12 HOUR CLOCK/IO TIMER
MFJ .103
S34.95

Switch to 24
hour GMT or
12 hour tormll!
Battery baCkup
maintains time during power outage. 10 timer
alerts every 9 minutes alter reset. Switchable
seconds readout. Elapsed timer , Just start clock
from zero and note time 01 event up to 24 ncers.
Bright blue .6" digits. Alarm with snooze
function. Synchronizable with WNV, lock
function prevents mis-setting , Power OUt, alarm
on Indicators. Black. 5x2x3 in. 110 VAC, 60 Hz.

OUAL TUNABLE SSB/CW
FILTER MFJ.",.S89.95

@:<> ..::! ~.O IJ
DUll tIItef1 give unlNtched perfannlncel
The primary IiIter lets you peak, notch, low
pass or high pass with extra steep skirts.
Auxil iary filler gives 70 db notch, 40 Hz peak.
Both uuers tune from 300 to 3000 Hz with
variable bandwidth Irom 40 Hz to nearly flat.
Constant output as bandwidth is varied ; linear
frequency control. Swilchable noise limiter lor
impulse noise. Simulated stereo sound tor CW
lets ears and mind reject DRM. InpUts for 2 rigs.
Plugs Into phone jack. Two watts for speaker.
ON bypasses utter. 9-18 VDC or 110 VAC with
optional adapter, MFJ-1312. $9.95.

I

.~ ..~.
"'" '\"_ r

"- 0.., -
...... :.: .

o " • •

VHF SWR/WATTMETER
MFJ·81' 529.95low cost

VHF SWR/
W.ttmeterl
Read SWR
(14 to 170 MHz)
and lorward/
renectec power
at 2 meters. Has 30 and 300 watts scales. Also
read relative lield strength. 4x2x3 in.

MFJ/BENCHER I5EYER
COMBO

MFJ ·422

599.95
The best 01 ]/
III CW wortdl-
a deluxe MFJ Keyer in a eorepac nliguration
that fits right on me Bencher iambic paddle!
MFJ Keyer - small In size. big in features , Curtis
8044 IC, adjustable weight and tone. Iront panel
volume and speed contrOls (8-50 WPM). Built
in dot-dash memories. Speaker . sidetone. and
posn button selection 01 semi-automalicJtune
or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base wilh
non-skid teet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ'1305, $9.95.

PO L1CE/FIRE/WEATH ER
2M HANOHELO CONVERTER
Turn your lynth..lzed lcannlng $39.95
2 meter hlndheld Into I hot Police! 't, . MFJ
FIre/Weather bind scanner! ·113
144-148 MHz handhelds - "-
receive Police /Fire on 154
158 MHz with direct Ire
quency readout. Hear
NOAA maritime coastal
plus more on 16(}-164 MHz.
Converter mounts between
handheld and rubbef ducky.
Feedthru allows simultaneous
scanning 01 both 2 meters
and Police/Fire bands . No
missed calls. Crystal controlled . Bypass/Oil
switch allows transmiUing (up to 5 watts) . Use
AAA battery. 2V.x1VIXl 'h in. BNC connectors.

RX NOISE
BRIDGE . _ .
Mnlmizi _O.j·0 .':"'.:,

- _ .~ ~ •..~..your Intennl
per10rmancer S59.95"MFJ-202B
Tells whether to shorten or lengthen antenna 101
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.
New Futures: individually calibrated resistance
scale. expanded capacitance range (tl50 pi).
Built-in range extender for measurements be
yond scale readings, ,.,00 MHz. Comprehensive
manual. Use 9 V banery. 2x4x4In , -

INOOOR TUNEO ACTIVE
ANTENNA
"Wor1d Bl'llbber" rtVl11 or exCeedl rteeDlIon
of oublde lang wIres' Unique tuned Active
Antennaminimizes tmermeo. Improves select
IVlty. reduces noise outside tuned band, even
funcnonsaspreseiectcr with external antennas ,
Covers 0.3-30 MHz. Telescoping antenna.
Tune, Band . Gain,
On-otf bypass controls.
6lt2x6 m.uses fJV
battery, 9-18 VDC or
11n VAC with adapter, S
MFJ-1312, $9.95.

.. , ~ .
•

• M • • _ ._.......H."
~-" •. =••,. •· .... _._,.~ .
-- a. I :. _.~

RTTYIASCII/CW COMPUTER
INTERFACE MFJ·122.599.95

Send end rtlCtlve compullr1ztd RITV/ASCII /
CW with nurly Iny personel computer (VIC-20.
Apple, TRS-8OC. Atari , TI·99, Commodore 64,
etc.]. Use Kantronics or most other RTTYlew
software. Copies both mark and space. any shift
(intluding 170. 425. 850 Hz)aeo any speed (5-100
WPM RTTV l eW, :XXI baud ASCII). Sharp 8 pole
ecnvenner lor CW and 170 Hz shift. sends 170.
850 Hz snttt. Normal/Reverse switch eliminates
retuning. Automatic noise limiter. Kantronics
compatible socket plus ellclusive general purpose
socket. 8x1%x6In. 12·15 VDC or 110 VAC with
adapter, MFJ·1312. $9.95.

TO ORDER OR fOR YOUII NEAIIEST
DEALER, CAll TOll·fIlEE

800·647·1800.Call 001·"~5B69
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MFJ
MfJ ENTERPRISES, INC. ....9

BOll 494, MISlISllppl Stltl, M$ 39762
'------- --------'

ORDER ANY rROOUCT fROM MFJ AND TRY IT·NO
DIUGATION.lf NOT DEUGHTED, RETURN WITH
IN 311 OAYS fOR ""OMPT REFUND (LESS SHIPPING).
• One year .......1111_1 guarantee 0 Made In USA.
• Add SUIOeach shipping/l'landling • C.II 01' wrtte
for frM CIIIIOII , I'm lOll producb,
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M FJ RTTY I ASCII I AMTOR I CW

COfttPU ERINTERFACES

•
p..!rJ !!TTY e N

COMPUn:!I u."'Tr !lr ACE

•

Use pur
ptnOIIIl compuUr MFJ-1225 plus MFJ-l250
and communications or MFJ-1251 $99.15"--. ""d.
receiver to receive comrnerdal. military a a mateur
RTTY/ASCII/AMTOR/CW traffic.

P1ugl b1lw..n nalYIr Ind vlG-m. Apple, TRS
&!C, Alar!. TI-99, Commodore 64 and most other
personal computers. Requires apPfopr late software.

U.. MFJ(III this Ill). Kantronlcs, AEA and most
other RTTY/ASCII/AMTOR/ CW software .

CDpllllllltllfte.nd '''Ipudl. Twin LED Indlcatorl
makes tuning easy, posI tlve. Normal /Reverse switch
elimInates tuning for Inverted Rm . Speaker out
Jack . IncludeS cable to Intlll1ace MFJ-1224 to VIC-20
or Commodorl 64. 4'/tx114..414 Inchls. 12-15 VDC or
110 VAC with ~tlClNI adapter. MFJ-1312. $9.95.

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FOR RTTY I ASCII I AMTOR/CW

MFJ-l225

'69 95 ;. ~ . --- -. .- :-.••••.,
. _ ' k l _ ~ _ '

.-...... .-. _ .-. - -
i'.! ! ..t!..--• • •-- .- ....- -

. -•
MFJ Software plus MFJ Intarl_ for VIC-20/C-64
Softwarecartridge Iione, $49.95. Order MFJ-12501MFJ-1224 $129 95
lor VIC-2D. MFJ-125l1MFJ-1224 lor Commodore 64.
Inclljdel tab le to Interflce MFJ-1224 to VIC-2D or C-64.

CW INTERFACE CARTRIDGE

NEW FOR VIC-20/C-64. - '39 95
Hig" pwtonnI_ CW

1.1 I I carII1dOI.Gives
excel lent performance

MFJ-l221 under weak, a-owdId. noisy
coodillons. \"IOrks lor both VIC-20 and Commodore
64. Plugs Into user·s port.

4 poll lOll HI blndwt~..ICIIYt nl1lr. MXl Hz
center trequency. 3 pole aetlvelowpass post detection
filter . exclusIve automatic trackIng comparator.

ptljllnd minul CW klytng. Audio In, speaker out
lacks . Powered by computer.

IpClljdll Bule lilting ot CW transmit/receive pro
gram .Available on cassette tape. MFJ-1252(VIC-20)
or MFJ-1253(C-64),$4.95 and on software car1r idge,
MFJ-I254 (VIC-20) or MFJ-1255 (C-64),$19.95.

V.. ClIP .110 UII MFJ-l250 (VIC- 0) or MFJ-1Z51
(C-64). $49.95 eadl , Rny/ASCIi/CWsoftware cart
ridge. Or use Kcrrt ron ics, AEA and others.

AlIO copy Rm with Slogle tone detection.

New MFJ-1224 RnV/ASCII /AMTORlCW Com- Automatic trIckInll copies dri fting signal.
putlr Interfue lets you use your personal computer Enr 2206 line lIlnlrltor gives phase continuous
as a computerized lull leatured RTTY/ ASCII / AFSK tones. Sta~ard 2125 HI mark and 2295/2975
AMTOR/CW s!alion lor sendIng and receiving. Plugs HI space. Microphone line: AFSK out. AFSKgrOUnd,
between rig a~ VIC-20. Apple, TRS-SOC , Atarl , pn out and PTT grou~.

TI-99, Commodore 64 a~ most others. FSK keying output Plus and minus CW keyt ng .
UII MFJ (a. MFJ-U5011251 bIIow) software tor CWtransmit LEO. External CW key jack.

VIC-20, Commodore 64 and Kantronlcs tor Apple. K.nIronlcs compItlbtllOCkrt.
TRS-8OC. Atari , TI-99 and most other sottware for ElclUIiYI gIlllnl PUfllllllOCbt allOws intlll1ac-
Rny/ ASC II /AMTOR/CW. Ing to nearly any personalcomputer with most appro-

Easy. poeltIvI tuning wlltl twin lED Indicators. prlale software , Available nl llnes: Rm etemocI
C09I' HJ IhItt (170,425,850 Hz and all other shIfts) out, CWeIemocl out. CW-IO Input. +5 VDC,~nd .

and any speed (5-100 WPM Rny/ CWand 141 to 3XI All signal lines are bUMerell aflll can be II'1Yfll'tId
baud ASCii). using an internal DIP switch.

CopIli on bottllNl1I Ind IPIC'. not mark only or U.. GIIta IOftwII'I wtUI Apple, RAK with VIC-20,
space only, to Improve copy under adverse concIltlons. Clay Abrams with TRHOe. N4EU with TRS-80 lll,

Sharp I poll 170 Hz IIlItVCW ktI" niter gives IV. Some computers with some software may require
gOOd copy under crowded, lading a~ weak signal some external components.
conditions. Automatic noise limiter suppress sialic MIIII Clbll'IIt. Brushed etem. front. 8x114:dlln.
crashes lor better copy. 12-15 VDC or 11 0VAC with adapter, MFJ-1312,$9.95.

NortTIIl/Reftl1llwtb:1l eliminates retu ni ng. +250 I MFJ-l223 sn.. III-DZ." fw MfJ.1Z14. 1
VDC loop output drives RTTYmachine. Speaker Jack. "

GENERAL PURPOSE RTTY/ASCIII
AMTOR/CW COMPUTER INTERFACE
Lets you send and receive computerized RTTY I ASCIII AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 110 Hz shift and CWo Plugs between your rig and VIC·20. Apple.
TRS-80C. Atari. TI-99. Commodore 64 or most other personal computers.
Uses MFJ, KantroniCi software and most other RTTV I CW software.

MFJ-l228

'69 95

SOFTWARE CARTRIDGE FOR
VIC-20/C-64 MFJ.1""'MFJ.'25'

'49 95Pow;wful MFJ 1IOftwI"
cartridge lor VIC-20 (MFJ
1250. $49.9!'l)and CommoclOfe &4 (MFJ-1251.$49.95).
PIIQS Into expansion port. Developed by MFJ.

FNturet Rm/ASCII/CW send and receive. spilt
screen display, type ahead buffer, INS1q iJCf1S,
status dlsplJY. automatic CW speed trICkIng. parallel
printer compatibility plus mUCh more.

MOlt V, rutlll RllYI
ASCII/AMTOR/CW Inttr·
fKI Clr1r1dgt available lor
VIC·20 and Commodore
64 Gives vou more features, more performance.
more value lor your money tnan any othM Intlll1ace
cartridge available.

sa"", lntll'flCl ClrtrldO' works torbOth VIC-20 and
Commooore 64 Plugs mtc user's port

Ctloou from wldl vartfty Of RTTY/ASCII/CW,
ewn AMTOR software. You are not marri8cl to one
Oll-bOard SOftware package. Use MFJ. Kantronics.
AEA plus most other SOftwarecartrldoe. tape or disk.

85lI Hz Ind 170 Hz shilts Otl receive Ind transmit.
HII man. .nd lpace outpull tor scope tuning.
Horm.I/AlVln, ••Itch eliminates retuning.
TI'\II dUll tlllnneimark .nd lpaCllttIYt fllten and

automatic threshold ecrecucn glvts good copy when
one tone 15 oblltl!fat9d by aRM or se lective fading.

Ell', poattlvt tuning with twin l EOlndlcaton.
Nlrrvw d Hz actlV1l CW fi lter. Automatic m .
En, mJIi sine generator lor AFSK output.
$llllided leVR AFSKlm Itrtlfftcl cabft prOVld-

lid. Plus or minus CW keyed output. FSK out.
,,",net by cornputw ffew mA.},no power adapter

to buy or extra wire to dangle or pick t4J/radiate RFt
GlIU epoxy PC B.Aluminum enclosure.4Ylx4Yul " .

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

ror VIt-2D or COItIITIOdOrw 64.
MFJ.l228 PLUS MFJ·lt50 $ 99 95
or MFJ-1251 for one low price Save $20.00

RTTY I ACSIII AMTORICW
INTERFACE
CARTRIDGE

FOR
VIC-20/C-64

HE'll

SUPER RTTY FILTER
, MFJ."i5 ~f'''''39 -,.."........ ..,..,.....,. ........._ _ • _u""

"'" "TTY "" ... ••.• ...,~, •
filter greatly -:!:,. • ~~
imPfOYes copy u~er

crowded, lading and weak signalcoodltlons.lmproves
.ny Rny raceiving system. 8 pole bandpass active
!iller lor 170 HI shift (2125/2295 HI mark/$paCe). 200
or 400 HI banctwidtlls. Automat ic noise limiter. Audio
in. speaker out Jacks- On/ OMIbypass switch. "ON"
LED. 12 VDC or 110 VAC with optional AC adaPter.
MFJ-1312. $9.9!'l . 3ll4xl Inch aluminum cabinet.

TO ORDER OR FOIt YOUII NEAIIEST
DEAlER, CAll TOU-fIlEE

100-647·1100. call 60'·_
In MIss. ana outsIde continental USA
Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES, INC . ...9

Bo.. 494, Mlnlnlppl Statl, MS 39762 I J

OROERANY ",ODUCT FROM MFJ AND TRY IT-NO
OIUllATION.IF NOT DEUOHTED. RETURN WlTH
IN .OAYS FOR PROMPT REFUNO (LEU SHIPPINO),
• One year • dItIMIl Oll3rlnlee • Madll in USA.
• Add $4.00 each shlpplng/l\anllling • Call1rwrttl
tw fret _log, IMl' 1. prDductI.
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f . Dale Williams KJPUR
5592 5. Moore Street

Lift/elon CO 80127

The Terminal Terminal Unit
Build this variable-shift TU.

Its performance will knock you dead.

proved" TU designs were
produced to overcome the
effects of signal fading, in
terference, no ise, etc. The
variat ion of mark and space
shift , th at is, the separat ion
between these frequencies,
requi red different fi lters to
be incorporated in the TU to
be able to copy the desi red
signals . Similarly, in o rder to
copy different speeds, switch
able-speed filters were re
qui red. Amateurs have al
most universa lly standa rd
ized on the 17D-Hz shift for
better noise immu nity and
on 60 words per mi nute,
since most su rplus pr inters
are equipped for this speed
With the approval by the
FCC of ASCII operat ion on
t he ham bands, new re
quirements were necessary
to enable amateur use of
t his new mode . Many
surplus ASCII machines are
available, but not too many .
amateurs desire to purchase
and maintain two machines
to be able to operate both
Baudot and ASCI I. Addition
ally, ASC II operat ion is au
thor ized on the HF bands to
28 MHz at speeds of 110 and
300 baud. These speeds are
approximately 1.7 and 4.6
times faster than 60 words
per minute, respectively,
thus affecting TU filter pa
rameters for reliable copy.

In originating design re
quirements for a TU ori
ented to computer opera
tion, a number of trade-otfs
mu st be considered. First,

demodulator/term inal unit
(TU) for computer operation
have changed very l ittle
f rom the days of the Model
15 printer and current loop
dr iver/relay , The input signal
is st i ll provided by the re
ceiver audio, f iltered and
condit ioned by the TU, and
output as either an " on" or
" off" level, depending upon
the mark or space frequen
cies . However, while the
output for the Teletype
printer was requi red to be a
20- or 6O-mill iamp current
driver for the mechanical
system, the computer re
quires only a plus-fi ve-vol t
(1) or zero-vo lt (0) level.

Over the years, many "irn-

SPACE

RTTY TU

MARK

2200/

A

OUT

" 'T'RSa) is a registered trade
mark of Tandy Corp.

"" Apple is a registered trade
mark of Apple, Inc.

•• •Pet Is a registered trademark
of Commodore Business Ma
chines.

For RTTY/Baudot opera
tion, the requirementsof the

cated systems for RT TY now
available from manufactur
ers such as Hal. Robot. and
DGM, hardware/soft ware is
commercially available for
the popular Radio Shack
TR S--80," Apple. r" and the
Pet "' '' '' computer systems to
provide this added capabil
ity to the ham stat ion.

FS K!cwOUT
POWER

Follow ing the advent of
the affordab le home

computer, increased inter
est in RTTY operation was
generated in the amateur
community. The benef its of
being able to do away with
the noi sy pr inter and use
video displays for received
and transmitted data moved
this mode of operation into
the elect ronic age. Since
computers are not normally
designed to perform RTTY
operations unaided, special
ized hardware interfaces be
tween receiver/demodulator
and transmitter, as well as
software to control them,
were required . Aside from
those specia lized or dedi-

Photo A. Terminal unit front-panel la yout.
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20dB
>30 dB

0.1 volt s p-p
170 Hz (adjus table)
85 Hz (adjustable on panel
from 1700-2700 Hz fa)
85 Hz, 2295 Hz fa
100-600 Hz with both mark
and space filters In use;
adjustable from panel

ters is a Norton amplifier. It
d iffers from the common
741 op-amp series in that it is
a current-d ifferenci ng de
vice. The main consequence
of this difference is that it
makes the am pl ifi er a low
impedance device as op
posed to the high-im ped
ance 741. Further informa
t ion on the lM3900 is ava il
able f rom Nat ional Semicon
ductor Corporation in their
AN72-15 Application Note.

With the va lues shown
and careful alignment, the
2295-Hz mark f il ter ach ieves

PTT AUDtO

.. ,

0.2 vall s
5 volts (1) or 0 volts (0) on
space or mark
+ 12.5 vol ts
100 mA; add 100 mA for
relays

Table 1. Terminal unit specifications.

REl AY IN

Adjacent·channel tuter
rejection

Dynamic range (limiter out)
Minimum threshold
separation

Output

Supply voltage
Current drain, space on

Mark filter width, 3 dB
Shift reception

Sensitivity
Input filter width, 3 dB
Space filter width, 3 .dB

and 11 0-baud ASCI I. How
ever, at 300 baud, w it h the
input f i lter tuned fo r maxi 
mum amplitude at 2210-Hz
center frequency (fo), the fi l
ter response d ro ps off rather
sharp ly, d ec rea sin g t he
m ark /spa ce in te l l igenc e
bandw id t h (as shown in
Fig. 1)

In order to provide a good
recovery capabil i ty for
300-baud signals, the inp ut
filter is slight ly detuned, as
descr ibed later, to w iden the
3-dB width. The LM3900 o p
amp used for the active til-

AF SK

Terminal unit rear-pane! jack arrangement.

T U CW

.,..
12'

and prec ludes overdriving
the mark and space f ilter
through the use of cli pp ing
diodes in the base ci rcu it.
Fig. 1 shows t he ci rcuit per
formance for va rying input
signal levels with the limi ter
sw itched in and out.

The input bandpass f ilter
used in this design ca n be
tuned by the circuit-board
trimmers for a bandwidth of
160 Hz with t he va lues
shown. This is wide enough
to pass 170-Hz-shift mark
and space signals without
any p robl em s a t b o th
6O-word-per-minute Baudot

Photo B.

Fil ter respo nse/w idth is a
funct ion of signal inte lli
gence bandwidth versus
noise and interference. The

. oretlcallv. a filter of band-
width " n" should be able to
pass "Zn" bits of intell i
gence . However, this figu re
does not take into account
noise, fad ing, and interfer
ence. Naturally, we would
like to have the narrowest
filter response which w ill
cut off all interference on
ei ther side of the desired sig
nal, but o ne w ide enough to
precl ude having to retune
for drift ing t ransm itter osci l
lators.

Active f i lters are sens itive
to increases in signal level
over the design ampl itude
and distortion in the des ired
respo nse w ill occur if this
parameter is not cons idered .
Therefore, a sing le t ransistor
stage has been incl uded
which adjusts the signal
level when the limiter is
switched out of the circu it

Second, we must deter
mine the amount of soph ist i
cat ion or " bell s and whis
tl es" we desire to add. The
incorporation of a limiter
circuit is a basic requi re
ment fo r accommodating
signal fading. However, the
capabil ity of switching out
the limiter or changing its
parameters for AM-type sig
nals or interference thresh
olding should also be avail
able and is included in the
design. Since this TU is also
used to copy CW signa ls
with a TRS--80, a t hreshold
co nt rol is provided to allow
the level of the desi red
signal above interference to
be set w ith or without the
limiter in the ci rcuit.

we must decide whether we
wil l be sat isf ied with copy
ing only amateur 17D-Hz
shift signals as opposed to
the older 850-Hz-shift and
commercia l RTTY stations,
such as news service at
425-Hz shift. The t rade-off
inco rporated i nto t h e
described design prov ides
an input ba nd pass filter to
allow rel iable copy of t he
170-Hz shift and the capabil 
ity to switch this f il ter out of
the circuit to pass w ider
shifts. Differi ng shifts mean
different mark and/or space
frequencies which lead to
the requi rement for multi
ple f i lters This problem is
solved by using active filters
and designing the space fil
ter with a center frequency
which can be varied by
front-panel control over the
shift range desired. For addi
tional selectivity on wide
shift signal s, an available re
ceiver f i lter may be used to
perform the funct ion of the
sw itched-out bandpass un it.
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Photo C Internal view. AFSK board at top right.

a 3-<lB bandwidth of 65 Hz.
This value is about optimum
for any of the RT TY modes
encou ntered in the HF
bands. The space fi lter is
that pa rt of the des ign whi ch
provides the capabi lity fo r
copyi ng diff erent frequency
shifts and varying bandwidth
signa ls. Front-panel control s
allow the operator to tune
the filter for a 3-<l B width of
85 Hz at the nomin al 17().-Hz
shih frequency of 2125 Hz
or tune the center frequency
over a wide range of va lues
to accommodate other fre
quency shifts,

Wit h the component va l
ues shown, the o ld shift of
850 Hz cannot be tuned .
This was co nside red an un
necessary req uire ment that
would have lowered the Q
and respon se of the filter .
Obviously. the wider shifts
can be implemented. if de
sired. by switching in differ
e nt component va lues

Although the specifica
t ions in Table 1 ind icate tha t
100 Hz is the lowest fre
quency shift copvable. the
TU will copy sma ll e r shifts,
dependi ng on ly on ad jacent
c han nel interference a nd
fadi ng. As shown in Fig. 1.
the skirts of the mark and
space filters are not steep
enough to provide more
than 2().dB rejection at fre
quency shifts of less than
100 Hz. but if the on ly signal
in the passband is the de
sired one a nd feed through
in the adjacent filter is no t
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excessive. sma ller sh ifts a re
possible.

At my Q TH, the TV IS in
terfaced to my TRS-80 com
p uter th roug h a Mac ro
tronics MBO unit. O nly the
space freque ncy is req uired
fo r copy. Howe ve r. this is
no t a n advantage which a l
lows only one channel of the
RTTY signa l to be processed
from receiver to computer.
Rather. If such a sche me is
attempted on other than a
clear FM channel, noise and
interference will cause e r
ra t ic copy and an a mou nt of
"ga rbage" whic h is drrectlv
proport ional to the speed of
the desire d signa l ve rsus
that o f the no ise/i nterfe r
ence.. This anoma ly occ urs
due to the fac t that, in a
single-c hannel syste m which
reacts only to the space sig
nal level. when the desired
signa l is not there (no rma l
mark condition), a time spa n
is open to receive a ny type
of interference whic h might
simulate a space signa l.

This pro blem can be mi ni
mize d by c loc king the de
sired signa l only, but canno t
be comp letely e liminated
due to the variation whic h
must be a llowed for pulse
tim ing There fore, the sim
plest method of precluding
the occurrence is to process
the mark signal in the normal
manner in the TU and use its
detected level to keep the
output from switching in the
absence of a space signal.

O f course, this method is

not va lid for copyi ng CW us
ing the space frequency fil 
ter. In thi s mode. we re ly on
the threshold cont ro l to set
the switchi ng circuit input to
react to the desired signal
le vel on ly, while the ma rk
channel is switched o ff. Al
though the design a llows the
se para tion o f des ired and
undesired signa l le ve ls to be
within 0,2 vo lts of eac h
other, the desired signa l
must a lways be the st ronger
for re liable copy.

The faci lity for reversing
mark a nd space filter out
puts fo r AFSK operation is
included in the design; a
Flesher FS-l AFSK oscillator
board is installed in the TV
ca binet fo r t ransmitting In
thi s mode on FM.

Circuit Description

Audio input for the TU is
o bta ined fro m the re ce iver
spea ke r jack. as shown in
Fig. 3. A jack on the rear
panel a ll ows the connect ion
of a speaker whic h can be
turned off via a front-panel
switch. Transformer T1 con
vert s the 4,'8-Qhm audio
inpu t to a Soo/600-Qhm im 
pedance signal whic h is con
tro lled in am plitude by a
fron t-panel -mounted Sk po t
and switc hed e ither to a
phone-pa tch jac k o r the
RTTY/T U position fo r the de
mod ulato r, The B.2 k-Qhm
resistor precludes load ing
down the V1 filte r input,
while the back-to-beck diodes
ensu re that the input signa l
will be clipped at a level
which precludes overdnvmg
Ul .

Relay Kl allows filter Ul
to be switched o ut of the cir
cu it to e nable copy ing wide
sh ift signa ls o uts ide of U1's
passband . Bandpass filter
Ul consis ts o f a 2-pole con
figura t ion tuned to a Center
frequency (fol of 2210 Hz.
Trimmers Rl and R2 allow
the tun ing of the filte r poles,
while the overall Q and gain
of the circu it a re controlled
by the 27k-Qhm feedback
resistors. The response with
th is filter, as shown in Fig. 1,
sets the ove ra ll band pass ca
pabili tie s of the TU. Test

po int TPl provides a con
venient monito ring po int for
the o utput of the bandpass
fi lter.

Limiter U2 captures the
strongest signal provided at
its input and mainta ins the
o utput level o f that signal
despite a decrease in signal
strength ca used by fa d ing o r
ad jac e nt sig na l " pulling."
The o perat ion of the limiter
c ircu it for va rying signa l
level s is depicted in Fig. 2.
Trimmer R3 sets the offset
voltage on pins 2 a nd 3 to
plus six volts, while the
390k-Qhm feedback resisto r
controls the gain and sym
metry of the limiter. The
output of U2 is a symmet ri
cal square wave monitored
via TP2.

Relay K2 a llows the lim
iter to be sw itc hed out of the
c irc uit for better reception
of AM/C W-ty pe sign a ls.
Transistor stage Ql ma in
tai ns the signal leve l to the
mark/space filters when U2
is switched out and clipping
diodes in the base circuit en
sure that the signal level
does no t reach a point at
whic h the filters will be
overdriven. When rela y K2 is
ac tivated, re la y K3 also
switches inp ut resistors to
the mar k/space filters to
mainta in a ppro priate signa l
level.

The mark a nd space fil 
te rs. U3 and U4, o pe rate
sim ilarly to band pass filte r
Ul. The ma rk frequency of
2295 Hz is set by trimmers
R4 a nd RS. while the space
filter frequency of 2125 Hz
(or other shift frequency) is
set by two pots located on
the front panel. The outpu t
of these fi lters is a sine wave
which can be monito red a t
TP3 a nd TP4,

Rel a y K4 allows the ma rk
a nd space filte r outputs into
the detectors to be switched
fo r AFSK o r reverse-shift op
eration. The detectors con
vert the sine waves from the
filte rs to a doubled dc level
a nd filte r the re maining ec
to ground . Test po ints 5 and
6 prov ide a means of moni
toring the detector o utput
vo ltage and ensuring that
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OUf new crop of lone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required . Frequency accuracy is astonishing ± .I Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted .
Our TS·32 encoder/ decoder may be programmed for any of the 32 CTCSS tones.
The S5-32 encode only model may be programmed for all 32 CTCSS tones plus
19 burst tones, 8 touch-tones, and 5 test tones . And, of course, there's no
need to mention our one day delivery and one year warranty.

II1II1COMMUNICATIONSSPECIAliSTS
426 w est Taft Avenue. Orange. California 92667
(800) 854-0547 1 California : (714) 998-3021

55-32529.95. T5-32 559.95



Fig. 1. Circuit performance curves.

AUO'" l~OLTS RfolSI

LIM' TER OUT ed in the f ront panel so that
the left and right controls
both have maximum fre
quency sett ing at a marki ng
between the two. W iring to
the pots must be reversed
on each to allow the lef t to
operate in a clockwise d irec
t ion for maximum frequen
cy while the right pot is
moved in a counterc lock
wise di rection for the same
frequency, Decals or t rans
fers shou ld be applied to the
front panel to indicate scale
marks around the control
knobs.

Alignment

Afte r the normal checks
fo r so lder b r idges and
power-bus shorts, alignment
can begin, None of the
switches needs to be con
nected for ca libration, but a
short ing wi re shou ld be con
nected across the S7 diode if
it is mounted on the board.
Use temporary connections
to the l EOs, which will be
panel-mounted later. As a
signal source, an audio sig
nal generator is required, If
that piece of test equ ipment
is not part o f your inventory,
you might consider building
a breadboard variable audio
generator using a funct ion
generator integrated circuit
or a .555 timer chip.

Another option is to use
the calibrator on your t rans
ceiver and adjust the beat
note to provide the neces
sary audio output. In any
case, a frequency counter is
required to ensure that what
you see is what you get. The
f ilters are extremely narrow
and any al ignment which is
off the desired f requency
will produce lower gain, dis
tortion, and undesirable op
erationa l characteristics,

An oscilloscope is helpful
in t racing the signal and con
f irm ing relative waveshapes
and amplitude. However,
the Q of the filters, which
ma kes precise tuning/align
ment essential, precludes
the use of the scope for
monitoring maximum fi lter
response while calibrat ing.
A VOM/VTYM with a dB
scale is much simpler to use

•,•e

should be of mvlarr or
polyester construction while
others may be of the disk
type.

Resi stor s are quarter
Watt, f ive percent, for mini
mum board-space requ ire
ments. Sockets are used for
all integrated circuits, but
transistors are soldered di
rectly to the board. Int ra
cabinet wiring for audio
lines should be shie lded and
the power-suppl y ac w iring
kept away from other ca
bles The DIP relays should
have a dab of contact ce
ment appl ied to each side
where the relay touches the
socket to ensure that vibra
tion does not cause them to
rise out of the sockets.

The Radio Shack Model
270-253 cabinet prov ides
just enough front-to-back
space to mount the proto
type board and connector
on the bottom of the chas
sis. There is space on either
side of the board for the
power supply and input
audio transformer. The
AFSK board is mounted
above the TU board with
connector brackets made
from thin aluminum stock
and anchored by two of the
front-panel switches and an
L-bracket support from the
rear panel. Intracabinet w ir
ing is shown in Fig, 4.

Po w e r -su p pl y wir i ng
shou ld be done first in the
enclosure, followed by the
TU-board connector w iring.
Instal lat ion of the switches,
pots, and jacks is then com
pleted, followed by install a
tion and wi ring of t he AFSK
board/connector. The space
fi l te r tuning pots are mount-
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ator board. The power-sup
ply design is not shown since
any supply of 500 mill iamps
or better w ill work. A regu
lated voltage is necessary to
ensure consta nt f i lter pa
rameters; this requ irement is
easily accomplished via a
12-volt, 1-W att zener diode.

Although Rad io Shack
stocks 12-vo lt transformers,
these units are not enclosed
in a metal shield, The metal
case is necessary to prevent
coupling of the ac field into
the audio l ines and ci rcuit of
the TU, Appropriate trans
formers are availab le from a
number of supply houses
such as Circuit Specialists
or from local consumer
electronics repair shops
w hich handle Japanese
equipment from Panasonic,
Pioneer, etc.

Vernier dials or 10-turn
pots were considered for the
space-filter tuning controls
but not incorporated due to
the increase in cost over the
last year However, good
quality pots are necessary
to preclude dead spots or
dropouts when tuning, The
FS-1 AFSK osc illator board is
avai lable from Flesher Cor
porat ion, PO Box 976,
Topeka KS 66601, with con
nector, for $37.50.

Circuit-board wiri ng is not
critical, with the exception
that components such as ca
pac itors, which are located
in each mark/space channel ,
should not be placed in close
proximity to each other (to
prevent adjacent-channel
signal pickup). Those capaci
tors which function as fre
quency-determining compo
nents in the filter circuits

Construction

The TU circuitry was fab
ricated using a Radio Shack
prototype board (which has
solder pads for each hole)
and point-to-point w iring.
This is a time-consuming pro
cess requi ring carefu l atten
tion to detail to prevent
shorts. However, this proce
dure was adapted in lieu of
the hassle of designing a
printed-circu it pattern and
to allow ease in circuit mod
ification between breadboard
and final-des ign stages.

Almost all parts are avail
able through loca l Radio
Shack stores; the part num
bers listed are Rad io Shack
numbers. Major exceptions
are the power-supply t rans
former and the AFSK gener
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both mark and space signals
are equa l in level. The
diodes in the base ci rcuit of
Q2 and Q 4 prevent any in
teraction between the de·
tectors and transistors, while
S7 deactivates the m ark out
put for CW or space-on ly
operation.

Pot R9 is mounted on the
front panel and sets the
threshold level to Q4, which
in turn determines at what
point output t ransistor Q8
will switch to "on." This ca
pability precludes t riggering
on interference or signals of
the same frequency as that
of the desired signal but
lower in level. When S7 is in
the open posit ion, Q2 can
not receive the necessary
bias to drive mark indicator
Q3 into conduction or turn
Q4 off, preventing an out
put. Thus, any interference
in the ma rk channel during
CW or space-only operation
wi ll not affect copy,

When driven " on" by the
detected space signal. Q4
draws current and appl ies
approximately 4.5 volts on
the emitter. This voltage and
available cu rrent then turn
on Q6 (to give an LED indi
cation of space) and Q7,
which drives Q8 to the on
state, switching the high in
put from the Macrotronics
MBO interface key term inal
to ground.



COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

EXCWSIVE 1 YEAR LIMITED WARRANTY! COMPAREl
THE 4000 SERIES

PCS·4300 7D-cm FM Transceiver

PCS·4800 10-m FM Transceiver

no matter wtJat the offset.

• ILLUMINATED KEYBOARDWITH ACQUISITION
TONE: Unparalleled ease of operation,

• BRIGHTGREEN LED FREQUENCY DISPLAY:
Easily visible. even in direct sunlight.

• DIGITALS,RF METER: Shows incoming signal
strength and rela tive power output.

• BUSY-CHANNELANDTRANSMITINDICATORS:
Bright LEOs show when a channel is busy and
when you are transmitting.

• FULL 16-KEY TOUCHTONE PAD: Keyboard
functions as aotopatch whe n transmitting (except
in PCS-4800).

• PL TONE: Optional PL tone unit allows access to
private-line repeate rs. Deviation and tone frequency
are ful lyadjustable,

• TRUE FM : No! phase modulation. Unsurpassed
intelligibility and audio fidelity.

• HIGH/LOW POWER OUTPUT: 25 or 5 watts
selectable in PCS-4000: 10 or 1 watt selectable In
PCS-4200. PCS-4300. PCS-4500. and PC5-4800.
Transmitter power is fully adjustable.

• SUPERIOR RECEIVER : Sensitivity is o.zuvor
better for 2O-dB quieting. Circuits are designed and
manufactured to rigorous specifications for exceo
tional performance. second to none. COMPARE!

• REMOTE·CONTROL MICROPHONE: Memory
A-l call, up down manual scan. and memory
address functions may be performed without
touching the front panel! COMPARE!

• OTHER FEATURES: OynamicmiCrophone, rugged
built·in speaker. mobile mounting bracket. remote
speaker jadl.. and all cords. plugs. fuses, and
hardware are included.

• ACCESSORIES: C5-7R 7-ampac powersupply.
CS-4 .5R 4.5-amp ac power supply. CS:AS remote
speaker, and conmuncetore Specialists 55-32
PL lone rnoouie.

• ONE YEAR L1MITEDWARRANTYI

• WIDe FREQUENCY COVERAGE: PCS·400Q
covers 142.000-149.995 MHz In selectable steps
015ar 10 kHz. PCS-4200covers 220.ClOO-224.995
MHz in selectable steps 015 or 20 kHz, PCS-4300
covers 440.000-449.995 MHz in selectable steps
of 5 or 25 kHz. PCS-4500 covers 50000-53.995
MHz in selectable steps of 5 or 10kHz. PCS·4BOO
covers 28.000-29.990 MHz in selectable steps 01
10or20kHz.

• CAP/MARS BUILT IN : PCS-4000 includes cover
age of CAP and MARS frequencies.

• T1NYSIZE: OnIy 2"H x SSW x 6,B''D.COMPAAE!

• MICROCOMPUTER CONTROL: At the forefront
o f technology!

• UP TO 8 NONSTANDARD SPLITS : ummetever
satility, COMPARE!

• 16-CHANNElMEMORY INTW08-CHANNEL
BANKS: Retains frequency and standard simplex
or plus.minus offsets. Standard offsets are 600 k.Hz
forPCS-4000. 1.6 MHz for PCS-42OO. 5MHz for
PCS-4300. 1 MHz for PCS-4500, and 100KHz tor
PCS-4Boo.

• DUAL MEMORY SCAN: Scan memory banks
either separately or together. COMPARE!

• TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. SCan the two
segments either separately Of together.COMPARE!

• FREE AND VACANT SCAN MODES: Free scan
ning stops 5 seconds on a busy channel; auto
resume can beovemdden if desired. Vacant
scanning stops on unoccupied frequencies.

• DISCRIMINATOR SCANCENTERING (AZDEN
EXCWSIVE PATENT): Always stops on frequency.

• TWO PRIORITY MEMORIES : Either may be
instantly recalled at any time. COMPARE!

• NICAD MEMORY BACKUP: Never lose the pro
grammed channels!

• FREQUENCY REVERSE : The touch of a single
button inverts the transmit and receive frequencies.

PC5-300
2m Handheld

FM Transceiver
142-149.995 MHz
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Fig. 2. Active filter response.

•,

the same level. ad just R8 un
ti l they do.

Depending on whether
you have used the mark or
space signal to provide a
high or low output, the ap
propriate LED should illumi
nate when that signal is ap
plied to the input. The out
put should measure either
4.5 volts at the "1" jack or al
most zero at the "0" jack .

Check t he fron t -pane l
switches to ensure that they
all work , act ivat ing the re
lays or switc hing the appro
priate parts of the circuit in
or out. A cont inuity check
with the YOM of the out
put/input jack s on the rear
panel will prevent surprises
af ter the cover is attached ,

O peralion

After a complete bench
check and f ilter alignment,
you are ready to place the
TU on line and connect all
the interfacing cables. On
l ine tests should start with
reception of various RTTY
signals to allow you to be
come famil iar with the op
eration of t he TU. Some ap
prehension wa s originally
felt during t he design phase
about the abi lity to tune a
signal into the mark chan
nel before tun ing the space
filter . Operat ion o f the
completed unit has shown
that this is not real ly a con
cern and th at the procedu re
is qu ick ly learned , I had
also previously instal led a
1--mA meter on the original
space output LED of the
M acrotronics M80 inter
face, which helps in the
fine-tuning of the space fil 
ter and displays the actual
level of the SWitching signal
from the TV .'

Fo r normal RTTY opera
tion, w ith all filters and the
l imiter in operat ion, the
audio-level contro l on the
receiver need only be set in
the low range, 2 or below,
for a front-panel scale of 1
to 10. The level contro l on
the TU wil l then provide sat
isfactory copy for an S9 sig
nal when set about one-thi rd
of the way into its range. It is
important to ensure that the

and determine where the
problem exist s.

Set the input f requency
for 2295 Hz and attach the
meter leads across TP5 w ith
the meter set to read 5.5
volts de Record the indicat
ed val ue. Now, move the
meter leads to TP6 and
ground and change the in
put frequency to 2125 Hz.
Adjust the front -panel f il ter
controls for maximum me
ter indication and note the
value. If the two readings
are not the same, ad just R8
and repeat the procedure.
Note that equal output of
the detectors is mainl y de
pendent upon t he alignment
of U1 to pass equally both
frequencies and the align
ment and gain of U3 and U4,

Since the mark and space
voltages d r ive differ en t
parts of the ci rcuit after de
tect ion, you should check to
ensure that both LE Os light
with the same level of input
signal. Set the signal genera
tor for 2125 Hz, tune the
space fi lter for maximum
output/LED brightness with
the FSK/cWfAFSK/Reverse
switch in the FSK position,
and lower the generator lev
el until the LED is just light
ed , If the FSK switc h is not
yet wired into the circuit,
the relay will st i ll be in this
position, unactivated . Now
put the switch in the Reverse
position, or apply 12 volts to
the relay lead for K4, and
note the brightness of the
mark LED. If the mark and
space LEOs do not light at

'~I6 17 " "lO!' n n U Z'UllU ttloO

'uouun 'M,KlOOI

!•
~ -ec•••••

,

-.

check the output of the lim
iter, whi ch should appear as
a square wave of equal
pulse widths. A check of the
filter outputs should show a
sine wave without d istor
t ion Once the input signal
has been set to the limiter
captu re level. w hic h i s
matched to the limiting ef 
fec t of the d iodes across the
input and the gain of V1,
there. should be no notice
able change in output am
pli tude for furt her increases
in signal level.

Bandpass f ilter U3 is
aligned at 2295 Hz in a man
ner similar to that accom
pl ished at U1, Use TP3, a
0,1 -uF capaci to r. and ad just
R4 and RS for maximum me
ter ind icat ion. No further
tu ning for w idening the re
sponse o f th i s fil ter is
required .

Bandpass f i lter U4 is
aligned during operation
from the front panel by pots
R6 and R7. After wiring the
pots and connecting the
leads to the ci rcuit-boa rd
connector, ensure that a fre
quency range of 1&Xl--215Q
Hz can be covered and that
when both pots are set to the
same frequency, the output
level is approximately the
same as that provided by U3
at its center f requency.

During the alignment pro
cedure, the appropriate inch
cator LEOs should have
lighted as the filters were
tuned , If all is well to this
point, cont inue the align
ment. O therwise, go back

f or t his funct ion. A fte r
co up li ng vi a a O.1 -uF
c apaci to r from the ap
plicable test point , the
meter will show the change
in signal level as the fiiter is
aligned to the input frequen
cy. Any oscillat ion or false
response will exhibit a
higher-than-normal swmg of
the YOM needle and should
be mo n ito red b y t he
oscilloscope.

As a f irst step in the align
ment procedure, adj ust RJ
for plus six volts at pins 2
and 3 of l im iter U2. Next. at
tach an input signal source
of 2210 HI to the input and
couple (via a O,1-uF capaci
tor) the output of filter U1
from TP1 to the VOMN TVM
which has been set to the
f Ovolt scale. Ad just R1 and
R2 unt il the meter indicates
maximum output at this f re
quency. The 3-dB band
width \\.i11 now be approxi
mately 160 Hz.

l f you do not desire to
copy anything other than
170-Hz shif t In Baudot or
110-baud ASCII , the re
sponse of the f ilter is f ine.
However, if you desire to
use the fi lter for 300-baud
ASCII, you may wish to re
tune the bandwidth to in
crease the width and noise
characterist ics. This may be
accomplished by alternate
ly changi ng the frequency of
the input signal from 2125
Hz to 2295 Hz and adju sting
R1 and R2 fo r a meter read
ing 3 dB below the maxi
mum value obtained at 2210
Hz. Repeat this procedu re
until the meter read ing at
both the mark and space fre
quency is equal .

As you change the input
frequency from the lower to
the higher f requency, you
wi ll not ice that maximum
gain is still at 2210 Hz, show
ing that the response hasnot
been degraded but on ly wid
ened at the 3-d B point via
stagge r tu ning. Note that
thi s ad justment will not af
fect the capability of the
bandpass fil ter to accept on
ly 170-H z-or-less shifted
signals.

If a scope is available,
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equal mark/space LED in
tensity and m aximum space
signa l on the meter.

Prin ter o r CRT copy
sho u ld also be ev ident.
Switch ing to AFSK/Reverse
should reverse the mark/

..

space f i lter cont ro ls w ere,
the space LED may fl icker
or light with a corresponding
MBO meter deflection . The
tuning of the firs t and then
second space-f i l te r pol e
contro ls w ill display an
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tuned to give an indication
on the m ark LED. If correct
Iy tuned, the meter on the
MBO wi ll show no deflection
if there is no space signal.
Depending on how close the
original sett ings on the

input level is great enough
to place the signal in the up
per portion of the limiter
curve for reliable copy on
fading signa ls.

The threshold control is
normally left in the extreme
countercl ockwi se position
unless it is bei ng used to pre
vent triggering of an interfer
ing lower-level signal. Once
the space f ilter control s are
set to the approximate shif t
value by the trent-pane!
markings, the signal can be
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marie. T1 : 8-Ohm primary,
600-0 hm secondary, or
273-1380. U1 , U3, U4: quad
op amp 276-1713. U2: 741 op
amp 276~07. Ql : 2030
276·2030. Q2-o7: 2N2222
276 ·161 7. Q8: 2N1 305
276-2007. K1-K4: 12-V D IP re
lay 275-213. LEOs: iumbo
276-021. A ll front-panel octs
have linear taper; all others
are miniature trimmers.



And you can see it-in color-again and again
when you own the N2NY Ham MasterTapes.

•:E

,..101

Ham Masted"apeS

Ever see a cap discharge in slow motion? You will on The N2NY Ham MaslerTapes give you a basic
Ham Masterfapes. Ham MasterTapes can perform the grasp of concepts that build theory background- not
dozens of complicated demonstrations necessary for a only for passing the FCC tests, but for understanding
beginner's 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 leaching aids to help newcomers into our wonder-
Ham MasterTapes video course is a unique, effective 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 zoo-cues-
o Carefully worked-out demonstrations on video avoid tion FCC syllabus used beginning September 1983.
the problem of getting complex gadgets to work on Only $199.95. Order direct and specify Beta or VHS
command in front of a class. ,. ,;;,;;;...;I;;.or.;m.;a;;/.;C;;.a;;I.;1o;;r.;w.;rite: Larry Horne, N2NY
o Working examples of every ham at
radio component, device, or system Ham MasterTapes
covered in the FCC guide can be 136 East 31st Street
clearly understood. New York , N. Y10016 212-673-0680.

C 1983 N2NY Product ions, Inc



Parts List

Part No. Desctiption Source Price,
27&1 53 Plug-in c ircu it boa rd Radio Shack $ 3.69
276-1 551 44-pin ca rd-edge connector Radio Shack 2.99
273-1 380 Audio output transformer Radio Shack 1.29
E7-1 28 115/1 2·volllransformer Circuil Specialists

PO Box 3047
Scottsdale AZ 85267 3.19

276·1713 LM3900 quad oc amp Radio Shack 1.39
276-007 zat oo emo Radio Shack .79
27&2007 2N1305 transistor Radio Shack .89
27&2030 2N305 transistor Radio Shack .89
27&1617 2N222 transistor Radio Shack 15/1 .98
273-21 3 12·Y subminiature DIP relay Radio Shack 4.49
276-021 Jumbo LEOs Radio Shack 2/.89
276<lBO LED holder Radio Shack 2/1 .19
27&563 12·Y, l ·W zener Radio Shack 2/.89
270-253 Enclosure Radio Shack 4.79
276-1995 8-pin DIP socket Radio Shack 2/.59
276-1999 14-pin DIP socket Radio Shack 21.89
275-624 SPST toggle switch Radio Shack 1.59
275-625 SPOT toggle switch Radio Shack 1.69
E2-169 z-pcsnron, s-pore rotary switch Circuit Specialists 1.80
276-1123 1N270fl N34 diodes Radio Shack 1Of.99
276-1122 lN914 diodes Radio Shack 101.99
272·1029 22O-uF (l50-uF) electrolytic Radio Shack .89
276-1101 Rectifier diodes Radio Shack 2/.49
271·210 SOOk pot (place 270k fixed Radio Shack 1.09

resistor across for 200k)
271·226 5Q()..()hm trimmer Radio Shack .59
271-171 4 5k pot Radio Shack 1.09
FS.1 AFSK boardlkit Flesher Corp.
M 1143 AFSK board connector Flesher Corp. 37.50

Miscellaneous fixed resistors Radio Shack 480
Miscellaneous capacitors Radio Shack 6.00

274·392 Knobs Radio Shack 311 .99
274-346 Phono jacks Radio Shack 411.79

LED. Th is is due t o the fac t
that AFSK mark and space
f requencies are reversed for
VHF opera tion. Therefo re,
the tuning o f the f ilter con
t rols m ust be rnomtored on
the mark LEO and the first
tuning (if not channelized
FM) done on the space LEO
and MOO meter. It is ea siest
to tune in the normal man
ner and then switch to AF SK .

For CW or AM signals on
HF (such as AFSKl. you may
find that switching the limit
er out of the circuit will pro
vide better reception when
noise or interference is pres
ent. When this is done, the
input level should be adjust
ed to maintain a reliable
switching point and com
pensate for the hold-in range
of the switched-out limiter,
The same level adjustment
should be made when
sw itching out the bandpass
filter to copy shif ts wider
than 170 Hi.

Referring to Fig, 4. the
FSK /CW-AFSK tran smit
function switch makes al l
connections for the selected
mode. The relay on the MOO
interf ace board is act ivated
by the computer in t ransm it,
but a ll rel ay contacts are
brought to the TU for the ap
pro pr iat e m od e connec
t ions. In AFSK, the relay con
tacts are connected d irect ly
to the transmitter vto.' In
AFSK, the relay contacts are
connected to prov ide a
mark/space keying input to
the Flesher AFSK board.

The CW ou tpu t of the
MOO interface is connected
to the 10 input of the Flesher
board through a sw it ch ing
transistor which precludes
t ransmitt ing the CW 10 tone
at the same time as the mark
tone. When the transmit
function sw itch is in the
AFSK position, the mark
tone is on and a 2125-Hz sig
nal is sent to the transmitter.
The AFSK board has the ca
pability of supp ly ing either
850- or 17Q-Hz shif t. Since
only 17Q-Hz sh ift is used at
my QTH, the 17D-Hz posi
tion is hard-wired on the
AFSK board connector .

\
"

•I

~-- ..~o RHA ' -~
CW CO"

Rever..e position is that you
are now receiving the
2125-Hl signal on the mark

I

.. __J

ence in receiv ing AFSK, as
opposed to FSK, with the
function switch in the AFSK/

Fig. 4. Cabinet wiring.
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space lED indication and
meter response and print
garbage. The only differ-
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: •• . .•• . .• • . . . . . . . . . . . 20do
FEED IMP.: 50 ohms
ELEMENT LENGm: 46 ft.
BOOM LENGm: 42 ft.
WINDWAD: •• . •• . ... 12 sq. ft.
GAIN: • . .•• .••• ..•. .•. . 7.2 dod

electronics., Inc.
FullLinePerformance

•



Put a broad bandwidth 80M dipole in 24 ft with the
SLINKY DIPOLE" antenna. Comparab le low SWR, space
savings and performance on ALL HF bands, including
SWl and WARe. Complete kit: 2 special 4" coils, 50'
RG-58/U coax, balun kit. mountmq hardware and
instructions.Great for apartments, condominiums, motels
and vacation use. Easy set up and adj ustment .

Ask tor FREE antenna comparison sheet

Blacksburg Group
Box 242 SUIte 500
BlackSburg. Virginia 24060
703/95' -9030

567.95 postp~id (In USA
Money Back Guarantee
VIrginia residents If' j
add 4% sales tax ~

.~

Most rigs will take the low-Z
output of the AFS K board,
bu t bot h the leve ls are
brought out to the rear
pane l for use as req uired

The FtvVHF switch se lects
both the audio and push-to
talk re lay line from the
desi red transm itter. When
using the M80 interface unit
with the ,\i8(X) softwa re, a
PTT module is provided
whic h au tom at ica lly a c
tivates the tr ansmitter , The
MOO PTT outpu t is the co n
tro l line which is switc hed in
the TU.

For CW o pe ra tion. the
CW/S pace Only switc h is
used to inactivate the mark
circuitry in the TU. O nly the
space LED is used for tuning
with the filter cont rols, to
provide maximum MOO me
ter deflection. The threshold
contro l can be used to set
the switching level to pre
vent lower-level adjacent
signa l interference. In C\\'
transmit, the transmit func
tion switch connects the CW

output of the MOO through
the TU switch to the trans
mitter key input. This same
connection is made for FSK.

O peration has been both
gratifying and educational
It is interesting to watch the
independent fad ing of mark
versus space signals. as
shown by LE D brightness
an d MOO meter deflection ,
The only othe r evidence of
poor copy occurs when the
signa l of inte rest fades while
a background signal, which
was not heard before . in
creases in st rength and cap
tures the li mite r. Cood copy
has been obtained on law
level signa ls which are not
strong enough to provide an
LED ind ication.•

Relerences
1. Specialized Communications
Techniques, ARRL.
2. " Active Bandpass Filter for
RnY: ' Nat Stinnette W4AYV,
Ham Radio, April, 1979.
3. "Welcome to the '80s," F.
Dale Williams K3PUR, 73, July,

'980.

ICOM IC·751

'"Special Sa e
IC·25A, IC·25H 1(;.730
1(;.290H IC-7.a
1(;.505 1(;.745

YAESU FT-ONE
'"Super Speclal . CUBIC 103 with power supply (quantit ies limited) '"S895.00

• We Service What We Sell • We Stock What We Advertise •

KENWOOO TS·930S

TM·201
TA·2500, Inc ludes 01"18 PB-25H Ballery
TR-3500, includes 01"18 PB-25H Bat1ery
TR·7950
TR·9130
TS-830S (Choice of 500cy CW Filter or SP·23O)
R- l 000, A·2000, H(;. 10

Call Us On Our 800 Numbers For Our Specials! " Aqui Se Habla Espanol"

3919 Sepulveda Blvd .
Culver City. CA 90230
(213) 390-8003
Mu" ·.,,,1 ' q 00 d m 106:00 II III

460 E. Plumb lane. #107
Reno. Nevada 89502

(702) 827-5732
Til.... · " a l 10,00" rn 104:00 pm

In San Diego P .O. Box 1762
La Mesa. CA 92014
Call (714) 463-1886

M"n .-"dl : 10:00 a ,rn I" 5 00 p .m
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Wheeling and Dealing
with Preamps

For a switch, from the remote hills of
West Virginia comes a great antenna idea.

A 4CX250 amplifier that
provided around 300 Watts
output in linea r or Class C
had been around for a while
and this enabled occasiona l
contacts in the range of
150-200 miles. Before an y
one scoffs a t the limits, let
me rem ind them that this
a rea of West Virginia is
quite hilly and that I live
we ll be low the tops of
the surrounding afore men
tioned geograph ic featu res;
hence , I fe lt reasonably
pleased with the perfor
mance of my equ ipment.

My only prob lem was lis
te ning to Don run his week
ly SWOT net and realizing
that I d idn't hear half of the
stations that he was rou
tinely conve rsing with week
after week. Now, don't get
me wrong, I full y rea lized
that he had a superior loca
tion, stacked 88-element su
pe r whiz bangs. and an an
tenna-mounted CaAsFET
preamp, so I decided that
my first project would be to
try putting together a re
spectable preamp to mount
at the antenna .

Afte r researching seve ra l
articles on preamp con
struc tion, it became appar
ent that one of the major
problem s and least dis
cussed chores associated
with remote devices suc h as
this was switch ing the pre
amp in and out of the trans
m ission line du ring use.

PflEA..P INPuT

A fter many years of 2
meter FM operation, I

found myself increasingly
interested in SSB operation
on the lower portion of the
band. After spending an
evening in the shack with
Don WBBZTV and hearing
for myself the potential of
SSB and CW operation, I
was soon the proud owner
of a brand new all-mode rig.

The o ld 11-element verti
ca lly-pola rized beam soon
went to its sto rage place
(hold ing up tomato plants)
and a homemade 6-element
horizontal took its place on
the tower. l oca l FM opera
tion was unaffected by th is
change. and contacts out to
75-125 m iles were possible
with the 1O-Watt output of
the all-mode rig.

(

•

•
J0f:;;-, ,.-

" ,, , .
'._ ... ...... _ ... 5023 9

Robert E. Brossman W8PM S
115 Oakmonf Hills
W heeling WV 26003

'~----»:.~ .r , <.v I, , ,
'~_ ,) -~ S0239

An overall view of the compfeted preamp.

• SOl( NO'O COl.II.D
GO M [R[

Fig. 1. The approximate method of fabricating the double-sided printed circuit board base
and shielding of the preamp. The shields are covered with copper foil "lids'; that are
soldered to the edges of the shield enclosures. The drawing also shows the mechanical
details of the switching contacts.
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Ptlillystran HPTG 6 700 . , , . . 69C/rt.
Pott ing Compound , .. 12.95
Ends , . . , 7.95

Alpha Delta , 10,", OFF LIST
Hell Sound 10'\ OFF LIST
AMECO Preamps .. , 10'\ OFF LIST
FoxTango Sherwo o d 10'\ OFF LIST
To kyo Hig hpower HC400L
tuner, , .. , . 119.00

ETC-Alpha , CALL FOil
UP TO MINUTE QUOTE

Anlec o 5/8 wave 2m
Ma g ne t Antenna ..... , . ,25,00

Amphenol 2900 Bnc Male
UHF Female Adapter HT .. . . 4.00

Yoesu NC1A c horger ft 207R36.00
Ilobot 1200c high resolution
color SST\! , ., 1139.00
450c c olor SSTV 789.00
8DOc/80OCh RITY/ON 789.00
4DOc kit , .. , 469.00
8DOc kit 155.00

BIIlD 43 & elements , STOCK
we Take Special Orders

Colli ns
KWM2 S/ Iine crystals .. 12.00 eo .

Collbooks 1982 OX 5.00
Co llbooks 1983 OX 9.00 eo .

Limited quantity
WM NYE MB4-2 Tuner W Ba lu n

3KW 399.00
MB-5 479.00
MB1·2 Balun 1oowatt 1B5,00

Coax-Seal , QSL holders. 2.00 ea.
73 COde Ta pes . . . . . . . . . STOCK
New Whites Radio Log 4.95
1984 World Ra dio

TV Hand b ook 17.50
Universal Bectr.. ARRL TAB, SAMS,
Rider. O RR. Gilfer . , .... , STOCK

ARRL. Ham Ra d io.
Yaesu Logs STOCK

G E 6146B 9.95
Trip p lile PR25 requroteo
20 a m p 99.00
PR35 regula ted 30 amp 169.95

Belden 8235 300 o hm Kw
Twinlead 20C/rt.

EtMAC 3-500Z 99.00
Sprag ue SOOPF/30KV
doorknob 16.00

NEW Viewslcr Amps
PT1000A 1 kw linear.
rug g ed construct ion. u t ilizes
3-500Z , 829.00 less tube
with EIMAC 3-500Z 929.00

PT2500A 2,5 k a mp lif ie r
3-500Z 1295.00 less tube
With 2 eo. EIMAC 3-SOOZ 1495.00

Drake Closeout
Accessories DISCOUNT
RV7 150.00
550 379.00

160M CW KW input trans , , 295.00
Kenwoo d TS-530SPilEAL 8UY-CAll
C ushcratt Proline d istributor CALL
Benc her ST1. BY1 42.00 ea .

ST2. BY2 , 54.00 ea.
Big Hom Clo ek 2 LC D Clocks

12/24 or 24/24 format . .. . 25.00

MADISON USED CORNER
All cuc-ooteec 90 days item s roov be used for fu ll
troo e agOlnst new eqopment for 6 months o tter
purc h ase , Return before 15 days, sa les p ric e
-ercrcec.
YAESU m01ZD 500.00

FT901DM 600.00
DRAKE TR7/PS7/NB/Filters 1000.00
COLLlNS 'rNVM 2/ AC , , 500.00

7553 , 300 .00
KENWOOD T58205 500 .00

TS520/155205 . . , 400 ,00 ea ,
T58305 650.00

EIMAC 3CX2500 250.00
4-1000 . 150.00

Antenna Tuner waterproof 2CQv.,',
roller inductor 100.00

Call 10' Fast Moving Ilem./Specio l O<d&fS in IJlolld Ge<l,'
ANTENNAS
RoM 25G. 45G. 5SG, accessories ..... CALL
FK2548 foioover PIlEPAID 799.00
HYGAIN HG52SS PIlEPAID 949.00
TH7DXS 429.00
Explorer 14 289.00
HAI\t1 4 199.00
V2S 39.00

Hyga ln sccesscoes prepaid w ith TOwer if
ordered/Shipped together,

BELDEN COAX
8214 RG-8 Foam 4(}¢
9258 RG-8x , 19C
8267 RG213 Mil 49C
84488 Wire Rotor 27¢
80CK) 14GA-standard antenna wire . . 12¢/t1,
NEW 9913 Solid Center Coax.
Foil - Bra id Shie ld 42¢/ff.

9914 , 42e /fl .
9915 HD Solid center 2,JO/fl .

Kl M 2m 13LBA , CALL
KT34A 309 .00
KT34XA .. , .. , , 469 .00
42D-47D-18C CALL

C ushc ratt Oscar Package 149,00
AT&- 1 Turnst ile 25,00
Al liance HD73 99.00
Dowkey Ilelays60 Series STOCK
B4W AV25 , 90 .00

Radial kif , , . , 19.00
B4W Dipoles .. , , .. , . . . . . . . . . . . . . . .. STOCK
C ushcratt A3 , . , 219.00

R3 269 .00
Tr lex wr-51 , (FOB CA ) 989.00
AEA Hotrod 16.00
Butlernut HF6V 125,00
Hustler 6BTV , . 129.00
Amphenol PL259 silverplate 1.25
MOO NMALE-S0239 . . , 6.00
82-61 NMALE 3.00
Alpha Delta 10'"' OFF
Q5-QIlM 75m Broadband Coax Dipole 69 .00

40m 59,00

Madison Repair
Al l Brands, cesonooe Ra tes , 5 Service teens.

SUPRLUS GOODIES
Ail Fully o ooonreeo
TCG 2.SA/ 1COO PIV Epoxy d iode. _... 29¢ eo ,

$19.00/100
455 KHZ IF Transformer. . 49¢
Ilelay 2 PDT. Enc losed. 12VDC/1OA _ . __ 5.00
P1atemeter SOOMA/2-1/2" Square _ _10.00

SA,RF 15.oo
0-3OCOVDC 10.00
0-1ADC . . . . . . . . . . . . . . . . . . 9.95
Simpson o-15OVAC 4" square 10.00
Sprague 1000PF/ 5OO\I teectoru , 1.95
CDE .001/20KV Axial end 1.95
RG14 (40' maximum) SOC/fl.
1lG9 B/U 38' max , , , . , , ', 50C/tl.
VHF/UHF
Kenwood TR 7Q50 GIlEAT BUY

TW400JA , BARGAIN-CAll

.' 4j'-7U!W KDK 2033
" " - - - --.' fit new FM $289.00

A7261l-0scar 699 .00
Satellite unit 05.00
430 moduie 225.00
Filters, Tones avaiiable

Santee ST142 299.00
ST144 , 259.00
STn , .. , 209.oo
STMOup , . , 250,00

Tokyo Highpower HL3OV , 59.00
HL82V . . . . . . . . . . . . . . . . . . . . . .. 138.00
HL10 16Ov' 288.00
HL25 16Ov' _, , .. , 258.00
HL90u , 328.00

A290/790 Oscar " 699 .00
KENWOOD TR2500 , , ,. CALL
YA ESU FT208RA , 259.00
TENTEC 2591 269.00
SANTEC ST1 42 299.00
HF
TS930S BEST BUY
FT980 erect eecefve 1299.00
T54300 MOBilE BARGAIN
FT 75 7G X , 749.oo

Everytt" ng IneluOotd h eepl llle Au tomobllel
FT77 Mobile DXCC 519,00/WMIC
Signal One Milspec . . . . . . . . . . . . . .. 5995,00

Coli for Description/Literature
Calrad Mete, 3-15CX\o1HZ 2 meter , , 29.95

FROM THE COMPUTER STORE:
AEA CP1/MBA Text, V1C20 o r COMM64 CALL
NEW MICROPATCH MP20 or MP64 CALL
KANTRONICS, AEA Scttwore 10'\ OFF
IBM Software ASCII/RITY-disc , 29.95
Mieroomtor Paten"
model MAP-64 $129 .95
Ttl IS IS the lowest priced AMATOR HARDWARE/
SOFTWARE unit avai lable in the world today

MAP-64/2 MBATEXT • Arntor Text
RITY/CW/ASC11/AMTOR
suggested price 199 95 _. . .. . CAll

MFJ 1224 79.95
MFJ 1224 M 1250 or 1251 Software 119.00
AEA TRS80 Mod 3 Softwa re STOCK

AI" b<'IQen Bugcolche< tTO-Aopt1o
f'.Jllonce Bottemvt A,nten"os FwlCO
Apt1a Dalla B"d Ele<'>Cha< Fox 10"\10
1..,.,.,pt1el1ol C,>S"C10fT Dowke v Go~er

sevecc CD!: Dr" .e GE lubeS

Rock wall-C04llr>s
I",,,tee TAl!
felex Tnplerl
lCG Sig rXlI One

l"e< Sprag""

SorlIe<;
SurpluS
:AMS Yo asu

V'DlQP4e<
W610G



A detailed view of the input contacts of the preamp. The
glass feedthroughs are visible, and the method of attaching
the relay contacts to the feedthroughs can be seen.

Some details of the output end of the preamp. The relay
contacts and the mounting of the solenoid are seen. The
copper foil covers of the preamp shields are not in place.

Fig. 2. The original circuit diagram. The MRF-901 proved to
be very unstable in this con f iguration.

Construction

The ci rcuit is mounted in-

even w ith several changes
of transistors, and the ci r
cuit of Fig. 3 eventua lly
evolved. It was much easier
to tame w hile sti l l provid ing
usable gain. The instabili ty
is a function of the dev ice
and on ly means that the
MRF-901 is real ly a poor
choice for a 2-mete r rf
preamp. Anyone who would
like to check out that state
ment is referred to an article
by B. H. Krauss WA2GFP, in
the December, 1981 , issue
of QEX

side a diecast metal box ap
proximate ly 4.5" x 2.5" x
1" (Hammond 1590B). Input
and output connectors
shown are 50-239, but BNC
or N-types are eas ily substi
tuted. A f ine saw is used to
cut a sl it in the center pin of
the connector in order to
mount the f ixed contactor
(sa lvaged from a 5-Amp
OPOT rel ay). The saw
blades are ava ilable f rom
X-actol!) and can be fou nd
in any hobby or hardware
store.

The feedthrough connec
tors are an item [ picked up
in a flea market and are

,
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ply is used, and an LM317
adjustable voltage regula
tor is now inside the pre
amp box. Remember to in
cl ude the bypass capacitors
on the regulator input and
output. The solenoid is also
shunted w ith a 1N4004 di
ode to protect against the
voltage spike produced
when the magnet ic fie ld
collapses on turn-off .

Isol at ion of the preamp
circuit during transmission
is at least as good as some
of the VHF BNC relays and
could be increased by phys
icall y increasing the spac
ing between contacts. The
design routes the rf path
during transmission to the
underside of the double
sided PC board where it
forms an air-insulated trough
line between the PC board
and the diecast box. Grant
ed, there would be other
ways to improve the im
pedance bump that this
arrangement produces, but
it is no worse than the aver
age swr indicator.

I plan to eventual ly dedi
cate an MGF-1400 CaAs FET
to the MRF+901's role, but it
did provide a wealth of ex
perience in rf amplif ier de
sign at a low cost. The orig
inal ci rcu it (F ig. 2) proved
to be extremely unstable,

Being a peculiar type of
person that hates to cut and
strip coax for BNC connec
tors, I fel t that there had to
be another means of switch
ing a device like a preamp
without the need for multi
tudes of Y4-wave cables
and 2 BNC-type relays.
What could be simpler than
making the w hole PC board
(containing the preamp ci r
cuits) switch back and forth
with a solenoid?

After several attempts, the
mechanical layout shown in
Fig. 1 was produced. The rf
ci rcuit does not represent
the state-of-the-art in VHF rf
amplif iers, but it does serve
to illustrate the concept.
W ith the addition of a few
more contact strips, it
would be possibl e to ei
ther ground the input and
ou tput of the preamp dur
ing transmission or switch
them to ground through
5D-Ohm res istors. The latter
method seems to be the
manner of choice when us
ing GaAsFETs.

The pream p is switched
out of the transmission line
until the solenoid is ener
gized. Power for the pre
amp is now supplied sepa
ratel y th rough an extra pair
of wires in the antenna ro-
tor cable. A 24--volt-dc sup
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YAESU 757GX
Call For Your Special Price

YAESU FT-ONE

KENWOOD TS-930

KENWOOD TS-430S

ICOM IC-2AT

KENWOOD TS-830

KENWOOD TS-7950

YAESU FT-,02

KENWOOD TR-2500

ICOM IC-730

ICOM IC-745 YAESU FT-980 CAT SYSTEM

ICOM IC-25A

YAESU
FT-208R

F & M Electronics
3520 Rockingham Road
Greensboro, North Carolina 27407
(919) 299-3437

All Of These "Goodies" And Many More At Super Savings.
Come See Us Or Call 1-800-241-2027.

Britt's 2·Way Radio Sales & Service

2508 Atlanta Street Music City Ham Shack
Smyrna, Georgia 30080 413 S_Gallatin Road
Belmont Hills Shopping Center Madison, Tennessee 37115
(404) 432·8006 (615) 865·2189
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Fig. 3. The final circuit that was used in this version. It is rea
sonably stable once the initial ume-uo is completed. It is
much more narrow-banded than the original.

of pushing the PC board into
its preamp position. The re is
sufficient spring tension to
retum the PC board to the
neutral, or transmit, position
when power is removed from
the solenoid. Rad io Shack is
currently selling a 12-volt
solenoid that should be
usable.

A fina l construc tion tip is
to drill and tap a hole o n the
end of the dfecast box that
will al low you to run a '1. ·20
screw into the shield ing to
manuall y sw itc h the pre
amp to re ce ive position
during tune-up.

I would not re co mmend
try ing to use the Ham mo nd
box o ut in the we ather. It is
not waterproof, a nd the sol
enoid, having a steel arma
tu re, w ill probably rust and
freeze up if used where it
can get we t. The whole as
se mbly should be pa ckaged
inside a weatherproof en
closure of metal or plast ic if
it is moun ted at the anten
na.•

in the epoxy resin. I made
loads of these for feed
th rough use years a go, and
they c an be made by st ick
ing the rod into a wax bloc k
(paraffin ca nner's waxl cen
te ring the grommet, and fill
ing in the center o f the
grommet w ith epoxy on a
small screwd rive r blade .

The PC board is mount
ed on a pair of brass rails
that act as guides during
the me chanical shift ing. A
springy piece of f inger stock
maintains a good ground
contact on the unde rs ide of
the PC board d uring opera
tion. Teffon'" blocks are at
tached to the side rai ls and
are used to ho ld the PC
board. Any me thod that will
permit good e lectrica l con
tact with freedom of mo tion
shou ld suff ice .

The solenoid used is a
Ledex #121601 33-REV A. It
just su rfaced in the junk box;
however, it is possible to
modify any screw-mounted
so lenoid to perform the task

brass grommets. These a re
available anyplace that
sells sewing supplie s. The
silver contacts fo r the re lay
end should be so lde red to
the rod before trying to fill

I
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glass insulated . They re pre-
sent the only parts that
might have to be specially
fab ricated and might be
substituted by using brass
rod epoxied in the center of

AVAILABLE
IN 250-500-1000

FT. ROLLS
OR BY TH E FOOT

2 -RG59/U 96%
Copper Bra id

2 @ 12·Gauge
6 @ 18-Gauge
3@ 22·Gauge

S hielded plus
Tinned Copper
Drain W ire

Designed tor easy , one-step installation, provid ing the
required cables for most eart h sta tion equipment ... all
in a di rect burial jacket.

On ly Nemal olfers the quality construction RG59/ U
copper shield ing made to mil spec JAN e-17,12·gauge
conductors , t inned copper drain wires, and a t rue direct
burial jacket.

• WE'LLBEGLADTO
CUT ANY OF Ou R
CABLES TO MEET

YOUR EXACT LENGTH
REQUIREMENTS

NEMIL ELECTRONICS. INC.
12240 N.E.141h AVE., NO. MIAMI, FL 33161 .m

Telephone: (305) 693·3924
• Also available: Complete line 01coaxIal and munsccnouctor

cables, top·quality connectors and SMATV equipment

FRANCHISED DISTRIBUTOR KINGS CONNECTORS AUTHORIZED AM PHENOL DISTRIBUTOR
• Call or wri te for compete dealerpric ing

• COMPLETE
MULTlCONDUCTOR

UNE
• PRICING

AVAILABLE FOR
ALL OUANTmES
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CO R PORATION

THE ANTENNA COMPANY
48 Perimeter Road, P.O. Box 4680
Manchester, NH 03108 USA
TB.EPHONE 603-627-7877
TEl£)( 953-050 CUSHSIG MAN

AVAILABLE THROUGH DEALERS WORLDWIDE
~ a:
....1
I!

•

WN THE WORLD
WITH THE R3
NO RADIAL
VERTICAL
10,15,20 METERS

Ilmlnales the
ground radial syste requ yother ver
ticals. Optimum current distribution gives
more efficiency and low angle radiation tor OX
communications.

R3 brings high performance antenna teatures
10 those living In .partments, condominiums
or on small city lois. Even If you have plenty of
space, R3's combination of n.at appearance
and OX capability make It Ideal tor your eta
tion. The R3lnclude. an Integral turner to give
a perfect match across 10, 15, and 20 meters.
The remole tuning 'eature allows easy finger.
tip control as you operate your station.

R3 Is 8 complete antenna system ready 10 in
staliin virtually any location trom ground level
to rool top.

FEATURES
3 dB Gain, ref '1.).whlp
No Radials
36QO Coverage
Integral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 It (22.9m) Control Cable Included
Only 22ft (6.7m) High
1 sq It (.09 sq m) Space
Sell Supporting
Sta Inless Steel Hardware
Mount: Slee~e Type Fits Pipe Up To
1 'I. In (4.5cm) dla
Can Be Easily Stored and Set Up For
Portable or Temporary OperaUon

Add up the leatur.s-you'li lind Ihat you can
have All OF THIS PERFORMANCE without
the need to buy tcwer, rota lor and associated
hardware. ItJ IS ANOTHEIt PItODUCT
CltEATED FOIt THE ENJOYlffNT OF YOUR
Hoee, e, THf WOItLD ItfNOWNED
CUSHCItAFT ENOINEEItING DESIGN T£AM.
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LOW PRICES

YOUR ORDER SHIPPED
WITHIN 24 HOURS!

GROVE
ENTERPRISES,

INC.
140 Dog Branch Road
Brasstown. NC 28902

704·837·9200

Fast Delivery
EVERYTHING•

FOR THE

LISTENER!

CAll TODAY FOR YOUR FREE CATALOG!

SHORTWAVE RECEIVERS
SCANNERS

PREAMPLIFIERS
ANTENNAS AND COAX

TUNERS
RID/CODE READERS

INTERFERENCE FILTERS
CONVERTERS

PUBLICATIONS
FREQUENCY LISTS
VIDEO MONITORS

....AND MORE!

• Sm all, rugged. light 
weight . weatherproot

• Replaces center tosutator
• Hand les f ull legat power

and more

d'~ S6.9Sit h
SO 239 connector

THE ALL-BANDER DIPOLE
"'JlEjo

TH~ PERFECT Mu et< FD A
"' '''TE N''''' rutl fAS WITH

... 8Al . ..CfO OUTPUT

HI·Q BALUN
• For dipoles. yagls . inverted

vees and doublets
• Replaces center insul ator
• PuIS power In antenna
• arcecoeooeo 3-40 MHz
• Small . l ightweigh t and "'-0weatherproof Batun
• 1:1 Impedance ratio
• For l ull legal power and more '-• Helps eliminate TV! • ••
• With SO 239 connector
• Built -in DC ground helps

protect against lightning

Only $14.95

HI·Q ANTENNA CENTER INSULATOR

~

Iell-free 1·800-438·8155 -",

COMPLETE SYSTEMS

• Completel y fa ct ory assembled ready to use
• Heavy 14 (7/22) gauge stranded copper antenna

wire to survive those severe storms
• Center led With 100 feel of lOw loss PVC covered

450 ohm ba lanced transm-ss.on line
• Inc ludes cen ter insulator with an eye hook for

center support
• Includes cust om molded insulators mo lded o t top

quality material With high dielect ric qualities and
excellent weatherability

• Complete installation instructions included
• overaurenctn 135 feet, less when erected as an

Inverted vee or sieper
• Hand les 2 kw PEP & covers 160 through 10 meters
• May be trimmed to fit small city lo ts

Only $29.95

DIPOLES

1 .9 TO 2.5 GHZ BUlL T ANTENNA
AND VARIABLE TUNER
OPERATES ON TV
CHANNELS 2 THRU 6

$59.95

S6 '~J f ~NN31NtI

PHONE OR MAIL
( 3 1 7) 291 1280

291 2995

ALUMINUM CABINET
ALL HQLES PRE-PUNCHED ;;;

$6.95 !"
~

ALL RG59/U COAX CABLES U'l

COME WITH CONNECTOR ~

ATTACHED
100FT $15.95

75 FT $13.95
50 FT $10.95

3 FT ..•.•.•...........52.50

9.95

ALL SYSTEMS INCLUDES DETAILED INSTRUCTION

~

~-~....;;;..----
... MICROWAVE
I» ANTENNA KIT •••..... •• $9.95

::5 DOWN CONY KIT ....• $9.95

~POWER SUPPLY KIT $9.95

~CABINET..... .....•.....•.. $ 6 .9 5

u 536.80

35 95
33,95

"'95
2895
"95
2695
25.9!i

PRICE

90".

,,.
ee
33
22
te

lEI\IGTtlBANOS

A.a"atlltf al ~o", laWMl! deale' 0' o,r1l!' d"~1 "om

Van Gorden Engineering
P.O. BOll 21305 • South Eucl id . O h io 44121

Deale, InQuiries In vlled

MODEl
Dipoles
ceo 80175
0 ·40 4()' t 5
0 ·20 20
0 ·15 15
0·10 10
Shortened dipoles
SO·1lO 80115
SO·40 40
Para llel d ipoles
PD-8010 80.40.20,10/ 15 130 ' 4395
PD·4010 40.20.10115 66' 31 95
PD·8040 80. 401 15 130 ' 3995
PD,4020 40.201 15 66' 33,95
Dipole shortener s _ only, same as included in SO mooers
5 ·80 80115 $13,951pr ,
5 ·40 40 12,951pr
Al l antenna s are complete wnn a Ht,Q Balun. No. 14 antenna
wile . msurators. t OO ' n ylon antenna support rope (SO models
onty SO'). rated tor full legal power Antennas may be used as
an mvenec V. and m ay also be usee by MARS or SWLs.
Antenna accessories - avauabre w,tn an tenna orders
Nylon guy rope 450 lb test , l00feet $4 49
Molded Dogbone T ~ pe ant enna Insulato.s 100Jpr
SO-239 coa x connectors 55
No 14 7/22 Stranded rl ard dr awn copper anleona wile Ollitl

4 l l PRICES 4RE UPS P41D CONTI NENT4l US4
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'/jjsCl ,.. SPECTRUM COMMUNICATIONS
1055 W. Germantown Pk, 54 • Norristown, PA 19403 .(215) 631·1710. Telex: 846-211
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1ll-C M llANO
In 19&1. a new band plan will bol used lor

a maritime radi o-naolgation syslem call<ld
SylediS. Fre nc h hams living ne.' coaal s
and harbors .ra r.t her ",orr ied: lhey h. Yf1
to slla'a Ihe .3Q-.:).(·MHl part e Xlcl ly In
the new UHF rePl'!. ter·1 band. Some)'<lolrs
ago, Ihls PIrt "'IS un used. Fort unalely,
Sytedi S IS known IS • WJf'I excel lent sys
tem, and aRM could ee wea k. we11 ",all
Ind _ . . .

SOME FRENCH OVERSEAS AWARDS

The usual cond itions a pply to these
I ",,,ds. Sent cert ified log ed ra Cls only.
OSLa .. re root rlqulr<ld.

1) FO: Talttfi-6 conl.cIS wUh Foe ala·
lions: lee: 12 IRes: manager: Radio Club
Oceanien. BP 3U Papeer ll-

2) FK: Nr><NtH1ft Clledonie- 6 contactl
wltn FK8 s t. tianl; fee: 12 lACs: ma...ger:
Guy Fra ncoi a FK8DH, Villa 55 Tonlouta.

3l FP: SainI P~ Ef Miquelotl- Two
ctasses: phone , 3 contacts wllh FP ".
lions. • nd CW, 2 contacts ", llh FP ,tl
lions: fee: 3 IRCs ; conlac t a lter J a nuary 1.
1981. manage' : Henry lafitte FP8HL, BP
1101.97500 SI. Plerra et Miq uelo n.

4) FY: GUYln"._B coetacte with fY
s tationa; I"" la31RCt; manager. Crtrlal.an
Loll FY1AN. Cile Reba,d, BP 1"6, 91305
CI.,.,..,..,_ (Note: In French Guiana 1..... 1.
, 5O.Q35.MHl~ call: FY7THF (100
Wilts , GP a ntenna); Send reporta to
FY1AZ, BP 1001 Ca""""'.l

EXPEDmON RUMORS IN 19104

Fa CLi pperton "'it h W and FOB Ilam l ,
and YVO .

[)l,etotla de ConcUtSOl e Diplotnaa. PO
Box 22, 01000 seo Paulo. SP, Bfazlt

COLUMBIA, 5Ts.tI, WSlFl., AND
EUROPEAH SPACELA.8

For this _ I. lhe French btoadcaSI
s lalion Europe I . thanks 10 ilS scienillic
,eport.. Albert Duerocq. had IIIe bfigllt
idea 10 Iighl up tl'>e G'een",lch merldlln
(and a lso p.rt ly the Paris mefldlanl when
the s huttle crossed this line , for t he begin.
n lng 01 thi s mission. This was done wltll
hundreds of lleadlighla along a bou t a
18f)-rnile II ....! The cenler (La Fleehe a ir·
portl .....s mai1<ed by a fiery cross. Tha..... .
10 c lear Skies. lhe shUllle's Plsset'IgIlrS

Should haw _ th is ",inl"ng'
WSLFL waa heard by many hams hete.

and many hoped 10 ,cei... lhe firat space
OSl!

FRENCH USTENERS (FE)

For lwo years ,.. FrlilflCtl Swta ha...
no! been r~ving ofllelal Ik:enaea. a
malt... o f teet, before the CB lega lizat ion
and during the big growth of CB. many
CBera ilI5ked for th il FE call (h ee o f
c llar""l, Ihis wlY getting Ihe o ll lc ill OK
for Ihelr antennas. Ne.t yea ,. Il II likely
the y will be Issued again, nll\'ertheleu
with, probably, Iwo all erations, a n a nnua l
c h. rge lwhy no!! ), and no olllei, l OK fOf
In a ntenna . So, Illllher1, dOn't be afraid 10
reeeWe some F,anell SWl OSlt ",llh ealla
li ta REF. URC. or _tually, FEM. Ins lead
o f lhe o fficial FE. In lact lhete "e ptOti-

Ilonal Mcall.~ IMued by d ill.....,t tlanI

aSSOCI_11onI (..lOCilt lon code numbeta~

FRANCE
CI.ude Guee FIDOY
11 Rue Emile La b/elte
28'00 Dreux
F,a_

D"S AW...RD

Sponao!ed by LA BRE In ttle aille of

Mlto Groa$O do &It, lhe OMS Award i.
a va ilable to ..lI llcen!lld .mateurs tOf con
Ilrmed ccotacte ", Ith PT9 stations aa
lollows : SOUlh American countries: 10
conllc ls; ot he r count, lea: 5 conlact l.
OSOs mus t have e;-n made a lte r Fe bru·
ary 2, l1il78, on any am. teur band a nd .ny
mode. No aSLs; send OCR list 01 PT9 sl.·
tlons ",ork<ld (call . dat• • tIme. band, mode,

and ret'Ofl l a nd t5 IRCa 'or mailing e . ·
pel . 81 10 OMS Ma naQIII, PO Bo.. 08.
19100 Campo GJande, MS, Bfazl l.

SAO PAULO All AWARD

Sponsored by ttle Bfazilian """teur
Radio league of lhe Slale of Sao Paulo
(lABRE-Sp). tile Sao Pa ulo AIZ Award Is
...lIablelo a ll licensed amlleurs lor c0n

firmed cont acts wltll 26 a ta tions locat ed
In th e a ta te 0'Sao Pa ulo (PY2) which ha ve
all 26 dlllMent le Uers , considering on.
Iy the laSl le u ", 01 each call. hampie:
PY2XXA, PY2XX B... PY2AAY, Pyv,Bl.
CO'Il.cta musl h..w been made . 11 ...
AuguSI I , 1971 , on any amaleur band. Oft.
Iy I_lyCWmode. NoOSt.a; SMdGCR
Ii al of sta tions _tid leall• • te . t ime.
band. mode, and "'POftI and 15 IRCa for
mailing e."",,_ 10 LA BRE-5AO PAULO.

1....... ttI EXPECKTIONS

DurIng lhe lasl .....end of Ju..... 196(.
will be held lhe Third ,..-MHz. E>!ped;'
Ilona. an evenl which bflngs together Bra·
till.n operators Inle,eated In propalil. tlon
e xperle nc"s o n th e IWOiTllller band. The
"xpedillone,s reach Ihe lOP o . the h igh",
hilla ",lth thei, equ lpmenl_gen"r.tore,
antenna Irreys. etc ., OOing their bes t to
make Iong-dlslance asoa. Last )'<loIr, In
spi le of poor ","'the< condillons, mora
lhan 1.500 lonQ-disllnce QSOs __

made by aboul lifty expedilloners.

WORLD CO....UNICATIONS
VEAR ST.....P

To commemorate World COmmun;ea.
Ilonl Year, l he Brazilian Post Issued •
apecla' s la mp. ... mUlt lor eolieclOfs , lhe
a ta mp ahows th" do meall c B,azilian
n te liita and Is print ed In o Use l, In blue
and Of.nge over phoaphoreacenl gummed
papllf . II you are interealed In Itle special
s t.."p, you may req ueat It lrom: Dlvisao
Cent'al Flia lel lea. Edifle lOoSede. ECT,
SBN, Conjunto 3, 810e0 A., 20" • ...,., .
7CIOO2 Brasi lia. OF, Brazil.

st", tOWard solving a lao lhe TV! problem,
""*' aomel imes It I. due to the TV manu
,~-

BRAZIL
Gerson Rlu ln PY1APS
PO 80. '2178, eop.c. bana
20000 Rio0. J. nairo. RJ
Brui/

RA SY"POSlU"

Sponao!ed b'1 the Bfazl;;an """leur
Radio LMoue (lA BRE) and the Nat ional
TltItlcommunica.tions Department (DEN·
TEU, lhe . ympoalum Wi'S held In the c ity
of Porto Alegre , IIIe firsl such Irylng to
sol ve RFI problems bet",,,,,.,, the radio o p
erators and Ihe aound lis te ners. The moSI
importanl lactorles 01 sound equ ipment
in Braz il we'e re prese nted, .mong Ihem,
Ph llco.'Hltachl, Sharp, Telelunken, san\'O,
a nd Evadln.

According 10 Bfazllian la ws. the partlel
pants .grNd lhal RFI should a lw.ys. ee
considered .. due to the aouncI equip
ment and a ll complalnlS must be met by

the 1.cIOfies. This decision made lhe
radio OJI'H'atora Mppy, a nd II "'i'S a big

Getson PY1AP$ and his wi" , "'Irian PYIXB T, and fhe/. rwln mugi'!"'" Naf.sha .I>d
r.,Ia....

The contest luts lor ttle lull o4lI hours each
weekend.

we In VK hlw lalely beefl gl-. e.l....
slona to our Irequenclea of OI*'.Uon, two
of \OtIlch thOUId bol of inl.....1 10 OX 01*'''
10f$. COf'II,ideflng me CIownIum In lhe ....,.
spa! eyelot. W. now can 01*'11. on .w ",.,.
tl!lf1l from 1000 10 1300, and _ ........ a OX
window 01 3195 10 3llOO on 110 mel'"

WI'len lI "ani~ please """''I forget thlll
our NorieI OJI'H'alor. un oparat. only on
10 meters up to 26600. on 15 m.t... up 10
21200.lnd 80 met",sup 10 3625. With only
30 WIll' PEP outpul .IIOWed, you ", ill
haYfl to tlsten re .1 h.rd to lIe.r IhltlTl , wllh
the b.nd conditions of I. te.

Any qu e ries rega 'dl ng VK contests In
tile 1981-1 9&1 pefiod should ee d l'ected
to our Feder. 1 A",ardS M, nager, Reg
Dwyer VK1BR, PO 80. 236, Jaml~, Au~

Iralla n CaPlla l Terrilory 261• . Auat" na-
Good 1UCl< In lhe conl..t !

AUSTRALIA
Jim J oyce VK3 YJ

44 w,." S lrw,
AIt~ 3018. Victoria
Austfl /Hl

II l\a$ oo.l cIIolmed that no two I\lItion'lI

C*)pIe.,. mcnI al ike In all wa ys than .....
1,a1ians and New Zealandera. Con8ldenng
our cu'.non ..... tage. It Is not 8UfllfIalng
tI\lIl thln __ InO'O'88 in the la.e 1~ 10
mall. New lMlend anot..... stat. 01 .......
I" but tflll pt.""-. -.tUlllly d1opped.

Willi New lelIl..-.d being cloNr 10 the
Mstem states 01 AUBtra li. than OIJI' own
West Auslrallan city 01 Pertl'! and wlll'I, up
unt il la tely, no t,aVfli ' " tric tlona bet_
our two countries (a.g., passporta. hNlth
eertl ticatea. etc..~ il ia roo wonder _ IIIIw a
unique re!l tlonahlp with our KIwi III _
eallthem)~

With lhi. In mind. l!>e annual VK.zL
Clc>far'Q oonI_t '- a apeei l lllgrOflcanca
to botI'I 01 w In furl cenw'lIng cuell-.
.-tiOnship via t_ ra6o. Spon_ed
joinl ly b'1 the WIA and NZART on litema
tM! yea", Ihla conl_t lima at attracting
CWIlf8 u a parUclpatlon looking lor contact.
In those areaa.

Thia yelIr lhere ahould bol a good chance
of pjcklng up • ra/llt one with Wllflck
ZlB./l,FH lrom Kermatlloc,lf tie get s Itle lime
with hla wort. load-and 11$0 If hi ge" hi,
amlt_ gMr 11.ed. At the pr-.l llma, ....
II "'ilIill ng lor an ai, drop of e1lhef anoItlIr
rIQ 01 P¥ts to fIJIIoi' hi. own gear. Warrick
llao I\a$ '=-' '-" using ......1.1.da1
marine oe-, (lpWating on both .-0 and 110mel.., !hitf~ I)eIng 3814.381S6
andm4.

Dhld VKlICK II (l(llInIling trom Mae
quane la.I'nd; wllll an~ bonua 01' ,I • .
meler bNcon In operallon from llIla Ioca
lion, VKOGL should bol .cIlYll trom Mlwson
with ,n Int"'"1 In bolh HF and VHF.

I cannot gllll'lnt"" thlt these alltlona
wlll be on lrequenc:y during this cont..t, bul
with tI'lQIl of """ SOUth Paeltic Ia.landll hIl...
InQ a l least ana Of~ AuIItrallan Of _
z-Jand amal-. II teaklenla. mecI\ance
01 plcklng up , "... ON Is quile good.

ThlaOORleal II hIId on lhe lirst and thitd
...,.ands In~eKh year, with phone
on the lilSt~ and CW on lhe lhird.

73 INTERNATIONAL
Each month, 73 brings you

hem radio news from around the
world. In this collection of re
ports from our foreign corre
spondents, WB present the tet
est news In DX, contests, and
events, 8 S welf as k.eep you
abreast of the technica l
achievements 01 hams In other
countries.

/! you would like to contribu te
to vour country's column, write
to your country's correspondent
or to 73: Amateur Radio's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Jack Burnett.
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GREAT BRITAIN

GREECE

ca n'l re<id, didn'l read, or just d id nol be
lieve wI'lat they wer'" glv«! by tile RSG B.
calli"ll on Ihe downlinlr. waa the lavori te
01 course-even by some G3a whOlMl een
slg". Ind icale Il\<lt lhey h.... IWIfd a II·
cense lor at lust 15 ye;ora (and .I.e pr.
s um..bIy. therefore. of malu'e yaara~

Lids i11I$O IfIWIfIled I.....' own bland of
briel , al'IorI . an.appy calls 10 m1r."';ze up
link occupancy: CQ CQ CQ WSLFl-and
CQ CO CQ Columbia. and CQ CQ CQ C0l
umbia. tM, q G6"'" e.ttti"fl lrom Pudd~

If.amplon in . . . i1111 of wftich was enough 10
occupy tile anI;,. pan. _ mind II'>e
OfllHTllflUte lis leni ng period. M,nd YOU.
lIationa were heard calhng CoIum~ up
to or.- hour before lhe eomout~ (and
much publlc lzedl ADS Ii......

One could, pernaps, lorgiwt II'>e aboWl
mentioned operalors lor jusl antl'u.laltT\.
Bul what o . tt>a loIlowing-
• runnl"ll RTTY ~ RYs) on one o . Ihe uplink
frequencies
• publicly slallng lhal 1" 5.550 (the dOwn·
link) Is lo r everybody's use, and calling CO
• res pond i n ~ with 10 ,,1 language 10 a pc
lite 'eq"esl lo m""e Irom th e downlink Ir.
Quency
. Ie lling lls tenets that Ihe mission II '·sll·
Iy·· and threaleningto lam II hea rd
• boasting 01 running eoougl1 power to

dro wn every other UK station
I mighl have heard more. bul I OIl"" UP

111I&ni"ll. I did no! Ihinl< h.m. anY*!'-.
eould behi>"" $0 badly. builO near It In En
gland was """y sad.

I sa lule lhe anull le program and Or. GlI, ·
nOll. bul please dOn't g ive h im a fig again.

"'a".,. D."'.dlJkis SVlIW
PO Box 23051
Atl>ens 11210G,_

With AM SAT's new bird. OSCAR 10, the
nfMld lor a IllXld UHF a nt en na Is a must for
aomebody who wa nt s 10 work wllh II. So,
many a mateurs in Greece, alter the sue
cesslul depart" re 01 the satelllle, were
Ihlnklng 01 what a ntenna Il'>ey should pu l
on. Since Greece doesn'l oller many
ChOices lor buying goods like that, many
of us fI\llke our OWn ant&nnas, bul lhere
are no! s ulla ble ;fI$lrumenta 10 IItallhen1.

So. one d<ly wftlle on a round labl. on a
local dlillnnet on two meters, SV1DH
promiS«l 10 bring a -V .IOCur".I PO'WlIf
meter In order to test I'"~ ....

Ing unsuccesslully lor two days 10 gel
throliQh 10 RSG B.) The Sunday morning
flBwscaats became dally. wllh bullellns
each evening .11 1700 local lime on 80m for
Ih. duration o f th. mission. AUSAT·UK 01
course wu ha~lng a field day with neta
and special news s ~....ts (even R.dlo
Communication lor December carried a
reeee Inserl wll h the la test orbit al predic
tionS).

So you would excect everyone 10 kflOW
wftat to expect and to know whallo do. •
was acllve lor live 01 II'>e projecled OYer.

panes of lhe UK. I did no! tlNr WSLFL.
bul I did tIN, llf"IOUllh 10 suspect Ih.1 he
would no! ..Ian 10 have had anyoso. wilh
UK ".tiona. Flral . lhere _e the I~ whO

-

spacec,a tl vlaibllily In lhe UK. Ose.tr
N.wl leal urlld more dela iled In lormatlon
on th. orbit al pa ramelers expected. As
Ihe time 01 la unch dr.w closer, the Sun.
day moml ng news bull.t ins Irom RSGB
(on 2 mete rs and 80 m.tars) ga~. ~ery

com pre he ns ive co~etage 01 tha fina l
plans lor opafa tlng and th . axpecled
launch prOll,am. AUS AT-4JK nat s on 80m
a nd on OSCAR 10 tal ked 01 lillie e lse bu t
Ille shultle program, a nd mUCh lime was
• penl SWill~ng orbi l illl predict ion pra
gra m. and planning s trateqy.

The RSG B aet up • telephone-anl _ ·
Ing machi.... giving up.lo-lho-mlnule Inlor·
matlOn.1So popul.r w. s Ihia. Iha l l ended
up calling Wasl link In cali fornia aner If)'-

5) Diploma ~. AmMlqUfls Fran-
e.tis.s_Ce<tilled contaclS (alte r J a nuary
1, 1 966~ wllh 2 FP8•. 2 FG7•. 2 FY7s , and 1
FM7 or FS7; lor As ia n or Ocoania n $liII'
liona, only or.- conlllCl is required; lee: 10
1RCa; manager: Alex Oesmeules VE2AFC,
2525 La Fleche sainI. For, 0 ,,«-' GW
l J9, ca_

Jail Wa , ,.,a rd G4EJA
10 Churchlields
Wit/"., WAS 9RP
ChasM,.
Ertgla,.,d

THE UK SCENE

By the lime yo u re ad Ihls , the IIIght 01
W5LFL In Columbia will be some month,
old and will ha ve e nt e red the ,ealm 01 ham
lol klore, How..er, II I write this piece , Ihe
ahullle hll bIoraly landed and I gue a& the
computera are atlll warm.

You might be woo oOerlng wfty I have
cI'Io$en.-, to mention tM projecl kflOW·
iflll il will be to longbelOfe th la ia in prlnl.1
am doing to because I teel lhal l he<e la a
leaaon 10 be learned and a message 10 be
repNled loudly 10 ill" hama. The rnea.I.IIll"
la. of COUf'M. do not tel us ha"" another
han1ln~

Pteue dOn'1 01'" up fi'lId,ng in disgust
al th l' point. th inking I am a head-in-tn.
und merchant .lllIlnsl progrll$$ a nd in
f"IO'Wahon. Far Irom II ; I do like to see new
eel l......s . __lurH . and .- lecn
noIogy. I alto think 1M ..-tlre ahuttle pra
gram Is a mar.elous lribute 10 Ameriean
technological kflOW.nDw. and ~lFL ;a
my_hero.

Why Ih&n. II'>e anllpathy lowards any
lurlher such millions? Well. thl, is Iillr(je
ly t>eciouae. I illm sony to say. W5LFL's trip
brO\lllht out a .I~ 01 amate ur radio I
would no t wia h to aee aga in. ' will e xplillin
th is . bul l irat aome background

Thera has been keen Interesl In tl'.e
United Kingdom In tl'>e ham·ln-apace pra
gra m alnce II willa lirat mool",; a bout
some time ago, Whe n NASA ga ve lenta ·
tlve a ppr""a l there wll conslde<a ble ec
tlvily. The RSGB magazine, Radio Com
muniCallon, OUtlined the proposal s aa did
the AUSAT:UK new.leller. Oscar N.ws .

With tile anullle f1ighl Quile close.
Ibdio CornmuniCal/Ofl laalured e Ior>g ar
licle descrlbjng tl'>e proposed operating
method and 'U9Il"'I'llng likely limes of

1At110 right : SVfOE, SVflU, SVIDC, SVIIW, $VIDH,.a1ld $V1H"'.
Lal"o right (I 'e lldiflg~· $VIDS. $VtDH, $VIDC. SVI AB, SVIRJ,.a1ld SVtRC: ' Quattlrtg:
SVIBl, SV10E. SVIRl,.and SVIIW.
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""'-- Go. ,.... ,.... ".nuI_
to blIcl to aide ._.

L R ,..
19 el_,t F9FT 12.7 " .. " "21 element F9FT " ao " " "Be el_,1 J.ybeam'e Mult ibelm ,,,

" " ra 18.5
lS<t1emenl Ouagi (homemade l rom SV1R\.) t.. • " " "17-e1emenl P.r. Deam (homen'Iaae lrom

SV1RC) 12.5 " " ra 1.,9
19."lemenl F9FT (homemade I,om SV1Ly) 88 aa " za re
23-tlleme nt Freearo 88 ae " za
13-element K2RIW (hOfTlflmade hom SV1LY) 8 8 " " ra

FIQ. ,

-
tllll'aS along with !lOI'l'lfI eQ".TlfItClal
~,too.

The ...,..... perty was orgenlz«l "..,
last, aro::l aDQut ,.., "'ys later on • biNul"
lui Sun<l.lIy morning, _ ,"-" 25 SV
hams _ Ol'tl'lol«ld in s,p.,'a, • place

.arne 10 milell Ma' 01 " theM. This place
i•• WJfYlaroe . 'M tree'rom obstacln 01
any k ind. as the _ International A irport
01 Athens wlll De ,_._

III the ' ransmllllng po!:Iition, an FT.790R
UHF transcelve. waS put wit h " 2~1·

emen! F'"ca ro antenrlll on a 20-1001 mast.
On the othel' end. 200 leet apart, the Hp·
432A power meter w as ready wit h all the
antennas undet' test.

o The mu!lur"",*"s lor the .nl....... lore
i" Fig. 1. Nola l!\at all oI tr-Tl _a put on
" similar 20-1001: mast iust 'ik" 'he Ir....
milling 8nl_As you e.n _. lor_
01 the hoo•.-.tw_. tl'li"ll'l .f. not IJO

eaay, wtli le on t ile 01_ I'land " ,_ h....
made ve<y lIOOd eoples of some p<XH.Ila.
lIntennas such as the Jaybeam P. r. "
beam.

Fina lly, bes ide. all 01 these ","sure
I'Mnls. i t was " very plea sant Sunday
morning; trw . Ht ller helped " lot lor
about 25 peo()Ie to meet and !\ave lun
playing amateur radio!

ISRAEL
Ron Glmg 4Z4MK
Kibbutz U,lm
Ne<JfIv Mobil. Po.,Office

855301"ul

lllE .....SADA EXPEOITJON

"MasadIl? You'll _ be able 10 get a

signal out I,om t...... dooirn by 'I'll Dead
SN,R
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rr.at ...'" ttle kind of reaction reeeiwod
by O.nl .a.z.GU . nd Adam . X81Y when
they let it be known l!'\al tl'lly _e orQ&
nizing an amat.....r...adio a.pedltlon to this
anc:iflnl lortr..s .

•,

\

,

,

'-

The ...ent-tl'll 1983 SCouts' Int......·
liona l J.mboree On The AIr. tl'll place
Maaada, a tOftffln detlng bed< to tl'll lime
of Christ situated on • rock pl.,eau
CNeolooti.lng tl'll Dead Sea, tl'll lowest spot

on the ,_ of 11'1I Earll\. Oanl and Adam,
leading six membels of the Tel Am- Sea
SCOuts' radio club. -,tured out to this
lor_tng apot, set up .Q.HSIM. Mda.
.nd dillpelled lor once and lor.1I tl'll myth
thaI tnis .rea I' an rI t,ap'

A f.... worde .bOul the nis tOf}' of M..
aada: Situ.,1d In the pan::hed Jua_n
de$ef1, ho'veflng 1,.2!> leel O¥ef tile Dead
Sea, stand the rem. Ins 01 this slfonQhold
built by King Herod erOlInd the yaar aero.
Containing vast toed etcres and a cleo;er·
ty-engi neere<t s)">tem 01 d"i....oe canals
and c isterns 10 e.tcn """'Y va lua bl. ra i...
drop, King H..od llftlligned thi' place 10

be boIh his ...Inl.. palace and a place of
rell,lQe lrom his many 8fl8fIliea, boIh real
.nd imagined. Perched 00 lop of a
rock cliff, il ..... easily deI_ible.

A I ..... gener.tlona 1.1.., ... ith theJ~sn
rebellion IgainS! the Roman Empi'e, M. ·
uda ...a s Ii'll sile of Ii'll lasl st.nd of the
Zealots. JflrU!lIlem fell to Ii'll logions ot
EmpefOf Titus In 70 AD, and Ma n da 'e de
lenders held out uncle.- siege lor Ih' ....
mo'e ya a rs, Pa inst ak ingly building . m..·
Sive embankment up to the to p 01 1M pia·
te a u, ttHl Romana .../lfe a ble to bri"'!l lhell
catapults.nd blIft..ing rams 10 Ii'll .... 111
of Masad•. WI'IIn lhey 'eached Ii'll top
.nd entered. lhey 10Und lhat the aefand
ers had I.ken t....., own Ii...,. ,.t..... l!'\an
tall InlO capUYIly. Thil clOsed I,.. lui
Cl'\a>lter of ISrHrS hldepend",oee in .....
elent times.

Today. M. sada has become • kind of
nalional shrine. h caval ed by .reheolo
gisls. many 01 III 'ulns have been recon
structed to give an Idea of what It ....15

once like. Afe w yea ra ago, a c a ble c. r was
Inst alled 10 ease tne ylsl tor'l ascen t up
the rock lace.

Armed ....ith a Tsa30, gasoline gener•.
tor, slorage bal1ery. a twenty·loot nIIsl
.nd assorted dIpoles. lhe group trom lhe
SN Seouls made their "'.'1' trom Tet A"o'iv
to the Dead s.. In tl'll Greal Rill Valley.
Unloadl"'!lll'll QllN.r I,om lhe cable car, ''''

I
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selli ng up 01 the slatlon ",ent wll houl a
I'IltCll and it looked like Cleal sailing.....

Suddenly a sandslorm bl_ up Irom tile
J~n deMrt_ The lICOUIS __ IOfced
10 retreal inlo a I_IfUCled building,
and t!'ley goI back on Ille air 1!'Iey
lound 1 1 lhey ..... In """'I had once
been King Herod'a bed,oom'

The I_y-me!er band "'., in good
shape aod good, clear a lgMI$ "'ere pour·
Ing In from Europe aod Africa, witll ",eaker
ones bei ng heard Irom Oceania aod lhe
Americas . In the flneSI Ifadil ion 01 Ihe
J amboree 00 The Air, Oan l a nd Adam's
scouts ",ere mak ing ccntect wllh their
counte rpa rtl a rouod tM world, eXchang.
Inll Ihe ll na mea arKl ages. Many pages of
Iha log "'ere lllled, and lhe gloup tell lhe
.,."Iure 10 be a huge success.

Masaoa will bIl on the a ll fogSin! Oanl
lias invited me 10 a slmual e xpedition he
Is plal'lnlng ",illl the Sea Seoul.. $0. In Oc·
lober, 19&t. keep yow "'S oPen IOf
.UHSlMuada!

JAPAN
Roy Waite W9PQN
Tom/ga ya Ofllnd_30 7, 2- 79-5 Tomlga ya
Shlbuya·Ku
Tolryo 75 1

JII".n

QUESTIONS MQST QFTEN
ASKED A80lIT JAPAN

Throughoullhe yeara as a ,"Idenl here
In Japan, I ...... been asked many q~

liOnS aboul ham radio In Illis counlry.
SUCh as regulaliOnS. Slahilleal inlOfTT\ll.
liott, etc~ as ....1 as many I'IOI'I-I'lam-re
la led i18fJl$. Hereale some of the mosl<>f·
I_eel quesliOnS aIorog ";111 tI'le ...

...... wNCI'I I lhought mlghl be Inl",.""I·
Ing. Thll al$O mlghl poeslbly be ..Ylng 01
my lime SO Illat I don't ha.. lo snawer lhe
.ame questions more tha n once!

Q: How many J. ".nese hems a re
/he'e ?

A: The'e are 1,080,000 o pera to rs and
516.000 I tatlons at the present lime ,

Q' Why this difference bel_n opel .
11)(, .nd Sf. lions ,

A: In J.pan, 1I'Iil' oper.tOf'S Ilcense
(good fOf llIe) .nd lhe sts tiott IIcenH ~

yeara) .re Hj)ll'.le,
Q I r i0oi<. He • 10' 01 ~.tOft doII 1

hIl .... Sf.lion. Rtgnr?
A: Right. Many ..eh~ .nd URi

.....ity sludenlS -..ho con".... IIWlir oper.t·
Ing 10 lhe school club st.11oI'I and ....""
_ applied fOf lheir own stalion II·
~ AIIO, in J apan _Iamm.. ha..
a Mla mHy club callsign,M wIIlch a ll family
member. ",ilh a n operalOf'a permi t may
un, Anoll'lilr laclo< Is Ihat .Ince the oper
ator '. license Is Iltellma, Ihe big number
doesn't rtoflact thosto who ha"" lost Inl tor·
est In ham rad io ,

0: SIAClJ /here.re . o m. ny hams In Ja ·
pen, I a m su rprisKJ rh./I'" OX Callbook
II. ts.o le w. Why Is Ihll t?

A: Simply because no one hasl.ken I"'"
lime 10 tr.nsl.te lhe J . pa_ callbook
Inlo English. The J.pa_ call• • nd &d

Ol_ lilted In lhe Amerlca<l DX c.ll
b<IooI' ...... ~entlyeither been sent In
by the Japanese ....m fti......f Of .....1 In by
an American ham 1rl4n1. lno::ldenlally. lhe
J.panese ....m calltlOCll<'s ..OOII1_-as
you would e xpect. 11 conl.ln. 1.500~,...."". c... .pou".., and coalS ' P9fOx·
imately $21.00. And, •••I. I..:! . llCMI, II Is
entirely in J.pa.......

Q.- Iam a US tltlzan planning to be In J•.
parI lor. rrtOfIth. Can' Opt,a l. ?
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A: Aa 01 Ille date 01 Ihls wrillng Illere i.
no rec l",ocal agrosemenl yet, flut you
could ponlbly opera lto a club . Iation. The
"'ObIen'lI' llIal il lakes flom lwo -.....,.,ks 10
• montll 10 obtain ~saIon 10 oper.le,
assuming 1....1 you lind. club willing 10
lend you II. call$ign. The Tokyo Inl_
llonal AIneleul Radio AuocI.tiott (TIARA)
mighl be able to help you. JUSI call S85
2236 all. you arrive In J.pan.

Q. Is ,."..ffK QpHBIIon pamtittKJ in
Jspan?

A: Ves, on 435.nd 1« 114Hz, since UI82:.
Q.- How . boul phoM pelclteS?
A: Not allOlllIld,
Q: How . bou t fBX, RTTY, snd I/ow·3c.n

TV?
A, Ves, Ihey a'e a llOlllIld .
Q: WhS/ are 1M po_ limllS/lons ?
A: The IWO Novice classes S/e IImiled 10

10 wene OUlpul; second class I. 100
W. II. : and FIISI class gener.lly I. 500
W. tt, allhough f lrs l cia.. I. aclually
()flIItl-<tnded, applications bejng contld
....eel on •~M bN-i'. FOf In-
• ltnce, I~_ 01 one J.pa_ ",.", """0
fURS 13 kW Ieplly. In Japa_ la w, no
dlsTino::lion I. made t>et_ .....Ieur and
commercl.1 regul.llons. The powfII'limils
given a~ apply 10 I .... HF be"... On
VHF . nd hlghel, lhe Iimilallon I. 50 W. lts
OUIPUt.

Q; I understlnd /hs l lhe J.pene.e h.""
.nOlhll code In I ddilion to 111# Mo,se

",,.
A: Ves, II Is c i lled "wilbun" and II o ne

ot Ifle requirements 10 obtain . f lral-(: llIs
license. WfltIn a J a pa nese opera tOf ne.
lena to wabun I'It! writ" down Japanese
letlers on Ille paper, not Englltfl. When
you first 1I.len 10 wa bun It to\InOt like Of·
dinary Mors.e unll l you come 10 _
".-wM chalaclers-like 10UI~, IOf
insl. nce.

Q: H.s ."r Arnflt'bn _ pe• ..., lhe
Jape_ .m.I_....dio las"

A: As I" as I' known, no non-Japa_
flas _ ..I 10< 1I'It! First-d... e..",.
which would includtl a wabun e• • m. But
on the othel h. od, _.1 A"""leans a nd
othels ha"" palsed lhe "den", a kyuM Of
Novice no-c0d8 ex.m. We bell_ lha t thto
II lSt non.Japa nese fl.m to pass Ihe J.pa.
ntI.e Novics leSI was Norm.n Sm ith
G3HFO In 1910 whlla fle waa worki ng IOf
lhe Brltl.h embassy flers In TokyO. S incs
Ifl.t tima a...er.1 Amarlc.ns ha.. I.ken
and passed tl'lil' le sl, and more ,eceotly .
Ne", ZUt.nder, Ktlilh Wilklnaon ZUBJA,
paned the 5ecotIcH:1.... I_I. o.!lnltely
• first!

Q: So / ..sume that tlloU wno pe.. ,'"
lal' can get. call.ign.nd flO 011 '''' .".

A: No. they C&nI'IOt! Al lhl. wrlUng, only
J.p.anese cll lz_ can 11lC8I... ""ion lI
cente and callsign. Puling the 1..1 g/¥M
one only an oper.lor'a IIcenM, _ClI you
could Obt.in by showing YOU' hamI~
110m YOUl own country II you fl.ppen 10 be
American, Garman, lri'h, or Flnn la h. (So
why botller ",111'1 the J.panese IMI1) Vou
stili ntIed to find s cl ub s tl tlon 10 oper.te.
But lhat may .11 be behind us by the lime
you read thl s,.s we soon may ha... lull
reelproc.1.greemenl wllh J apan.

Q: II I. Pfellr ..ell known Ihel/he Jspe ·
/lII. e a,. gan.,.11y /. w-abldlng tltlzen.,
.0 ba.KJ on l hat Inlormellon I would ..·
.u.... I" a l Illera .re nol ....ny . 1oI" lon.
with ~ffllO ..m.,aur....dio~fOft in
JI".n. I. I/,e l righl?

A: There are _ ",obIemI. I am lold

lhat ....ny FIISI-e!as. oper.IOft *ppy fOf
low power 10 escape ••t.tlOn Infpeclion.
Iflen oper.le ";Ih 2 kW 01 _. AI$O,
1I'xtIIo It. 101 of repea ter Janwnlng. Dellber·
.Ie J.mmlng, .pparen tly. Also, _ often
ooe- out<>f-oand operation on lhe
.co-.net... band, which SHtTI, 10 be dellber·
.te a. lhe oper.IOIS use I.ke or comical
c.II.lgn•. The percenl.ge 01 bad . PflIM I.

probably very low, but lhe ' epealer jam
ming has leally gotlen out 0I1'land. We ale
lold llIal Engl l.rt-speak ing ham. a le~
Cial Itrgets 101 IfleH jarntr'lotllS. Thl,
_ 10 ~ In.oe. Wto .110 1'1.1'" ,,*r(I

singing, airty la lk, and sex lapel on 2",..

I81'S 110m lime 10 l ime. (Some people~
lhem on.) Then. 100, lhere wll • Ploblem
when Owen Garr\otl ortlitted tlli. part 01
lhe lO'OIId, bnngifIQ lhe jarntr'lotllS out In
fOfce. Japa_ counlry-style .....gM

music w" hMrd on one 01 lila downll.....
frequencies, lulnlog II IOf everyone. 1\ w"
a lot 01 lun. GeIl8l.Uy, J a pa nese h.rna
hav& a good reput allon on lhe OX banda

and ara kllOWll tOf lhelr good manners.nd
900d op&r.tlng technlqu&• .

Q: Who I. th. prlllr1tInl of Ihe JARL?
A: srcee H.r. JA1AN Is Ihe ",esidenl

01 lhe J ARL He la 51 years old .nd fl.s
been J ARL Pleslden1 lor 14 yea....

0: c.n / ...._~ by buylrtg • rig In
J.pe" lind onngirtglt home?

A: VM, II you l'I.Ind-urry it willi you. Bu1
be ..... t.... rig you buy 1'1.1••n Engl lll'l
manual , tlllll 1I'Iil' w. rranly is good In yow
counlry back homIa. 1h.l1 II has t*Pt 101
111)12:0¥Olla,.nd In 1M case 01.2_....
~, lhal II COWlI' tM enllfe band.nd not
juS1 144.nd 145 (Japan I requenc:leI~ I~

denl.lly, slnea lhe c~niea wenl 10 a
101 01 lloubl. 10 set up cleal""sI'I ip$ In the
US a rKl Olhel countries, they pre l., IIII!
you buy In your OIIIn counlry Ihrough
tecse dea lars.

Q: I'd Ii~ e to slsy I" s Jepane.e I"n,
Ci lled "ryoUn," In Tokyo. Csn you recom·
mend OM 10 m. ?

A: We ' re no l In tl'lil' Iravel flu.lne.s, and
sinea ",e II.. here we don'l need to look

IOf . ryok.n In Tokyo to lI.y In, bul I un
dtlrstand lhele ." some inns in Tokyo
t....1 caler 10 IOfelgners. The Inlonnalion
de$!< at lhe New Tokyo Intflmlllonal Ai' ·
port can PloolOt you witfl InfOfTT\lll ion. In-
cldenl.lly. lhe Japa_ hot bet'" ..
very good 101 .rtMli. ,uff..-ers like ......
sell . Oul.ioe of TOI<yo a l I"'" variOUI I.
SOIls you can lind r'1IIIny b$lulllul Inns
Ihl t you migi'll entoY. aer-ally, SUppal

and bleakfllt s" Included in Ille price,
whic h ranges Irom S40 10 S3OO . night. pel

pelIOn!
0: Is f ngl lsh unders tood widely In J a·

pan?
A: No , nOI re.ll y. You will h.ve no prob

le ms I! Int... n.Uonal hotels a nd lesla u·
••"IS, bu l outllde ot that YOU'I& on you,
~,.

Q. What OM place ol.dvIce would rou
giw1 10 I pars«I CO/flirtg / 0 J.pan •••
/OI.N;. t?

A: Bring larG' buckets 01 money' Prices
a,to I>i"" hell.

LIBERIA
Brolhll, Donsrd S te lles, c .s.c,
EL2AUW88HFY
Brolh.,. ot tlte Hoty Cr031
51. P,lrid Hlg" School
POBox 1005
. ,.,.".
Rl!publi(; 011Jc.n.

How would you lil<e lO know a" lhe .....
leurs in lhe Unileel SI.IM1

Wetl. In Uberi. the *I1IIIleunl a ll know
eaen other, When • .- call Is heard on
lhe .1" ali lhe h.lms wa nl 10 !<noW """0 he
is, wtlefe he I....., wl'lere he cams l rom,
and wh.Ilhe Is clolog In Ubeo1.. It I, not un
Ilke r'1IIIny small communiti" In lhe
StatM. There II one IXcepl ion, Iflough.
H.... II'It! new . ma teu, la .lwayl "'elcome

.rKl any doubts will be ....sed on his flrlt
contact.

The counlry, lrom Il a nonflwestern Up
10 ils IOUIr-ttfllly poinl, runs .boul
If\Iee hundred milea, .nd it i, about the
...... di.gonelly lrom aouthwest 10 non....
easl . Bul in area, the counlry,lllUghIy rec
1I"O"1.r, i, QIIlte a btl .....Iler. Uber~ i,
di-oided inIo nine ~Iiea.. The moat
densely popuIaled is Montserrado (£1.2l in
whicflls lound MoN'o.-i.. lhe capital cily
and Ifle greal ... part o f lhe f irestone Aut>
ber Planta tion. More Iha n hll oIlhe hams
in Liberia oper.t, 110m Monl se.u do
County, SO many 01 lhe amaleur opaIa tOlS
a,ourKl lhe world get the Idtoa tfla l Liberia
Is El2-la nd. MOl t of 1M radiO amateu rs In
Liberia are tl.pa lrlale., .nd In Ihe Mon ro
via a rea mosl of them are ellh"" Ame rica n
0< Gtlrman. The America ns are associated
wilh lhe IltTIba...y, wllfl 1I'Iil' Voice 01 Amer
icL Of wilh lfle administrati.. offiQas of
various Amtoncan go:>Wil.,.ot act i,,;t• .
AIIO,. number 01 Americanll .re engaged
In hospilf.! and d"penury -..or\< and ;n ed
ucalion. The Gerrn-..... fOf lhe mosl part•

.'eengi~.

Nimba Counly fEL.81 1Ia, _ .....
leurs and .11 ot them .re mlssloneriea.
Bong Counly lEU ) h., tour ama teufS.
They are iK>lli.-a opeI.l ing .n IrOfHlle
miee. G,and Cape (EL9) flu lour . m. leu ra
who a 'e misslon.,lea. Gr.nd Ba,... (ELl)
had two. Ooe 01 them hu lan, so In Ihat
county the count I. down 10 one. Sinos
lEU) nee no na. Ma ryl.nd Cou n t ~ (EU)
h.. one. Lol. Counly (Ets) has four.
GrarKl GIldah lEUI) has one, .nd allot
these a ra mlsslonarlM.

Soma ol llle missionaries up and down
Liberia use como""ci.l-lype fixed-Ire
qUllllCY radios 101 tl'lil'l. bus.OlI$S commu
nicalions .nd un t.....r'1IIIl_ ,-.dio 10
keep in 10UCh wilh IheI, Irlends botfl in U
beria and in lhe" homel.nds. Convnunio
calion in Il>i, counlry Is lllllicull or none.,
istenl except lor the ladio. In the OUI I'flOO
.'H' Illerto i, em... no eleclrtcal power.t
. n Of II I' suppll«llOl a I.... hoors a day.
Radios In lhose .,.., .re oper.led on bal 
lery power.

tile probltItTI ot building . mlleu, radio
a mong tile natives becomes more unde/·
al a nda bla . Tha mlsslona rl&s muSI supply
the Instruct io n .nd the equlpmenl, othel'
wise Il tll& Is going to happen In tflis ar...
ArN club It.lion, ,..", to be the answer
.Ad II i. In this dlreellon tl>a t ",tosent el·
tOftS a ra going.

II would be .n lnlereating pIOjeel 10
contacl all the .r'1IIIleura in Uberi.. TIlere
.'e I..... t....n a hundred, Perh.ps one 01
lhese yea.rs. lhe LAM (Uberi. Radio Ama
leur Associationl will luue an a ward IOf
auch .n ac..ompli..""...l. Wouldn'1 if be
nice 10 ...... a b$lul l'ul certilica te on lhe
wall of your shack 'lallng Ih.lt you hi..
contacled~ h.m In Uberi.'

MEXICO
101.,. K. foutj/an XE71(~f

Apartldo Postal ' 2-{U8,.""
~exK:o, D.F-.

NEW 1011l-FM TQ 2M-FM UNKI

• was recenlly inlOlftled by Wim.m AI
ug.e Cfl. XE2WAl., here In ....xico Cily,
11'1.11 a new link lrom 10m FM 10 2m FM I'
bejng inslalled.nd used Iflrough the Sal·
e1lile RadiO Club repe,aler (141.llD
'41.63Ol 1O Illal 1oc.1 fl.ms can operate



CALL TOLL FREE FOR QUOTES

I I

SPRING PACKAGE SPECIALS!
Call For Low CUSTOM PACKAGE PRICES ••• NOW!!!

NY-GAIN EXPLORER 14

KENWOOD
ICOM
YAESU
MIRAGE
AEA
KANTRONICS
SANTEe
KDK
AZDEH
NYE VIKING
MFJ
TELEX H'I·GAIN
HusnER
KIM
CUSHCRAn
ROHN
TRI-EX TOWERScowecr

HIGH
PERFORMER'!

SUPER
SPECIAL!

FREE SHIPPING!

PACKAGE #1: ICOM 730, Astron RS20A Power
Supply, Hy-Gain HG52SS 52' Tower w /Accessories, Hy
Gain Explorer 14 A ntenna, CD 4$ II Rotator

PACKAGE #1: KENWOOD TS430S, MCIIJA
Mike. PS430 Power Supply, Hy-Gain HG54HD 54' Tower
w i A ccessories, Hy-Gain Explorer 14 Antenna, Ham IV
Rotator

PACKAGE #3: KENWOOD TS930S w / Auto
Tuner, SPQ30 soeeeer HG70HD 70' Tower
w /Accessories, Hv-Gain TH7DX A ntenna, relttwlster
Rotator

VISNMASTERCARD
DISCOUNT-CASH

S.A.S.E. FOR OUR
" BENCH-TESTEO"
USED EQUIPMENT LISTING

MONDAY - SATURDAY
9 AM to 6 PM CENTRAL TIM E

.... 192

4124 West Broadway, Robbinsdale, MN 55422 (Mpls.lSt. PaUl)

5149.95
1O.00/ 2K

9.95

Now you can get
in on the fun

on packet radio!
• Ready 10 operate- wired & tested -LOW COST
• Easy to learn, easy to use
• Built·in packet Modem
• Use with compu ters, terminals, teletype machines
• RS232 serial interface-45 to 9600 baud
• Uses both ASCII and Baudot
• Programmed for both AX.25 & VADC at 1200

or 600 baud
• Automatically recognizes protocol of incoming

messages
• Over 75 commands
• Custom call sign option
• Stores received messages until requested at a

later lime
• " Block" mode for transferring compu ter data
• Operates as an unattended repeater
• Activates teletype motor to print messages
• Board accepts up to 14K of RAM
• Can be customized lor LANS and up to 56K RAM

MODEL PK1
(Shown witt> '''11; RA M Ind 811; ROM)

MODEL PK·1 wired & tested w/4K RAM
Additional memory (up to 14Ktota l)
Manual only- credited with purchase

(add 52.00 for shipping)
RTTY adapler board 12.95
Custom cabinet-includes installation of INC. on/off
switch, LEO pwr indicator , reset button & pwr jack 24.95

Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required : + 12 VDC. approx. 200 rna.
Contact GLB for additional in fo and available options.

We oil", I complete lin. 01 t' l nsm",ers I nd ,..::.,_S, SlrlPll,
pr"seleClo, p",.mpll. CWtD'",s '" II yn'''.s,:",s lor ama,,,u' '" comm erCial Irse_

R"'lllest 0 11' FREE CatalOg . Me '" Visa welcome

GLB ELECTRONICS 1952 Cli nton 51. Buffal o. NY 14206
716-824·7936.9 to 4 I

Call or Write
for Free
Catalog
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the premiere of

~. -------------,
1 Sign me up as a charter subscriber to jr. I
I I understand that with prepayment of check or I

credit card I'll receive a FREE issue making a total
I of 13 issues for S14.97. Save S5.OO off the basic rate! I
: 0 CHECKIMO 0 MC 0 AE 0 VISA 0 BILL M E I
I Card /I Exp. Date II Signature :
I Name I
I Address I
I City State Zip I
I CanadII .. Mw co 1I7,97, I '-' ""Iy, us fum:\; dnwn "" us bonk. II f<>r~gn s..tf""~ l lo' 97. I rear only . us funds dr.wn on US t:.nk. I
L _ ~orei~::.-.:!.:-e..:'::~::e.:.~~-::~,:li""~~~

Learning to use your IBM PCjr becomes easy
and fun with jr magazine. Because jr keeps
things simple, the whole family will learn and
understand while they enjoy themselves.

jr will explain how the PCjr works and guide
you step-by-step in setting up your system. Most
of all jr will answer your most important ques
tions month after month ... like

• What can I use my PCjr for? jr
magazine will teach you how to pre
pare household budgets, balance
your checkbooks, do your taxes and
organize schedules and lists.

• What about the kids? From kindergarten to col
lege, jr helps the kids with educational programs in
every subject area.

• Are there more serious uses for PCjr? Yes!
You' ll improve your own business skills by learning
about word processing, spreadsheets and graphics.

• What about having fun with PCjr? Relax and
enjoy all the latest games with your who le family .
Plus:

• What programs should I choose for the PCj,.?
jr magazine will tell you w hat programs on the market
will run on the PCjr, and which ones won't. Plus what
new programs are on the way. jr will evaluate them
before you buy.

Order your subscription to jr today and you'll get
the special charter subscription rate of $14.97. That's
25% off the basic subscription rate! Plus, with your
pre-payment of check, American Express, Visa or
Mastercard we'll send you a FREE issue making a
total of 13 issues for 514.97.

Take advantage of this incredible charter subscrip
tion offer. Mail the attached card, the coupon or call
TOLL FREE 1-800-258-5473. In New Hampshire call
1-924-9471. .. TODAY!

•
J

r For IBM's Home Com uter

Box 903 Farmingdale, NY 11737



Conllnuoully vl rl·
.ble mlln t~Ulncy.

(2$0 to 2SOO Hz)

Contl n uoUlly u ri·
Ibll mlln nlectlYlty
(10 I n Incredlbll 2(1

Hzll

Model QF·1A
ForSSB & CW
$73.00

BUOIl'In 11 5 VA.C supply . 6 'j, . 5<2 'f, Two·to ne o'ey sly ilng
Even latesl " gs inc lude on ly a !'aClion of Itle QF·1A

selee,".,ly Yet 11 hooks up ,n minu tes 10 ANY f1 o--Yae,u ,
Kenwood, D,ake. Swan, AII85. Tempo. Hu U' , CO ll i ~s , Ten '
Tee. ele. Just plug il inloyou ' phone lack and conn ec t spk'
or phones 10 lhe oulpul JOIn the Ihousands at ow ne's wno
nOW hea, st al.ons Ihey COul dn'l copy w,tho ut a QI'.IA' It
,eally wOf~S! II it canl pUll him out. ~Olhlng can

NO lONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We s ell only tac to rv di ,ect. No deale' me'~up in ou' pdce.
Older w ilh Check , M.a . VISA, M C. W e pay s~ipping in 48
stal es . Add S% lax In F la. Add $3 10 Canada, Hi.. Ak , Add
$ 18 each e lsewhere. (Sh ip ped a l ' .)

: 3-30MHz (3 bands; 3-7MHz, 7-14MHz, 14- 30MHz)
: Over 15dB, adjustable by RF gain control
: 10dS
: 50-Ohm
: Low (50-Ohm) & High (1k - Ohm)
: Remote control (Relay 'ON' when receiving)
: 100W (eW) maximum
: 11 7 / 220 / 240VAC SO/ 60Hz
: 19Smm (w) x 62mm (H) x 152mm (0)
: 1,4kg

$79.90
To order direct include $3.00 shipping and handling. From California add
sales tax. VISA /MasterCard orders are welcome. We will pay shipping
charges tor all prepaid orders. NO C.O.D. please.

Specifications;
Frequenc y Range
RF Gain
RF Attenuator
Input Impedance
Output Impedance
Stand-by
Handling Power
Power Source
Dimensions
Weight

<?'l«telz ?2e4eaeclt
SOX)02 OEPT S

ODESSA, FL.ORIDA :J.2JS4i. ( . n ) 910-434'

AI . o r e .
d uce . error.

In comp ...ter

C W / R T T Y
ooP.

11$ VAC ....pp1y buin·
In , Flilit by,pl..ed
when ott.

MIZUHO SX-3 Low-Noise Pre-amplifier . ..
Features:
• Covers continuously between 3MHz and 30MHz with 3 selective bands.
• Improves weak signal reception whi le reducing image interference and

rejects out-of-band signals.
• AF gain control and attenuator reduces the cross modu lation.
• Usable with transceiver with a remote control or also applicable with

short-wave receiver with high impedance output.

AUTEK pionee 'e<l the ACTIVE AUDIO FILTER back i ~

1972. Today. we " e stlilihe en gIneering leade, . 01,1' ne w QF·
1,1,. i s Ihe lal esl eumple. It's IN FINITELY VARI ABLE, You
va ,y se leclivily 100:1 and f,equenc y ove' Itle enl"e usable
audio 'anOe. ThIS leIS yo u 'ejecl whi slles w i lh dua l nctceee
Ito 70 dB), 0' ,elec l SSB hISS a~d spl alle , wi th a IUll y ad·
justa ble lo wpass piuS au• . notch. Imagine w nat tne NA.R·
ROWEST CW FILTER MA DE w ill due to QRM ' HP ,ejecls
lOw frequenc ies Ski,ts eoe eed 80 d B. I walt speake, amp

$99.50

UPS SHIPPING
& HANDlING

ADO &11

• Rugged steel
tUbing,

• Direct feed with
52 ohm coax, 1O'W
'NIR.

• Brood band.

• Only one coi l, high
in 80 M element.

• Three parallel
vertical elements.

• Also available for
commercial
frequencies,

• Only 25 ft. hig h.

• Cocccrtv loaded
top and sides ,

Model AV-25
NO TRAP VERTIC&:
tor 80. 40. 30. 20. 15. 10
meters.

new SIX BAND
VERTICAL

· ANTENNA
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David A. Smith W8\'Z

530 Hollywood Drive
Monroe M/48161
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How to Have a
Sunny Field Day

When Michigan hams turned to soJar power, they got more
than they asked for. Does success mean anything?

,

Battery box, charge controller, and solar panel with (from left
to right) Paul DeNapoli WDBAHO, Lee Loose KDBDA, Dave
Smith W8VZ, and Ron Loveland KABRNE.
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O ur club, The Monroe
County Radio Com

munications Association, has
always earned the natu
ral-power bonus points at
Field Day by hand-cranking
a generator and using the
power produced to operate
a s-wan CW QRP rig. Be
lieve me, it takes real con-

centration on the handles
when the operator keys
down to adjust the antenna
tuner.

Well, to a radio ham who
is always looking for a better
way to improve a station, it
seemed that there had to be
a better way to ea rn the bo
nus points. I had seen a dern -

onstration of photovoltaic
power at a loc al hamfest
and it sure seemed like a
better way to go,

We contacted Mr. Paul
DeNapol i WD6AHO, the
Communications Director
for The Encon Corporation
(2 7600 Schoolcraft Road, li
vonia MI 461 50, (313}-523
1650). Paul was glad fo r the
opportunity to demonstrate
his company's products. To
our surprise, he told us to
plan on running at least one
solid-state rig of the 200
Watt class for the entire pe
riod on equipment that he
would loan us for demon
stration purposes. We ex
pected on ly to run a hand
held on 2 meters for five
contacts ,

We took Paul at his word.
One of our members sup
plied an leom IC-74O for the
project. This station was to
be operated on both 6O-me
ter phone and CW with ca
pability for other bands as
well. We planned to use it
around the clock.

The equipment provided

by Encon was fou r hide re
newable-energy, deep-cycle,
b-voit batteries connected in
series paralle l, 12 V dc @
37G-Ah storage, an Eneon
charge controller, and three
Encon solar pane ls each
measur ing 17 by 42 inches.
The latter were mounted on
an aluminum framework
and pointed south under
Paul's direction. We expect
ed to need to rotate the
framework to fo llow the
sun, but Paul explained that
this was not needed.

We started Field-Day op
eration using the mad-scram
ble technique which permits
27 hours of operation. The
solar installation proved to
be easier to set up than a gas
generator. Paul brought the
whole installation to our site
in the back of a compact au
tomobile. All that was need
ed was to make seve ral
connections to the rig and
batteries with #10 copper
wire and aim the panels
south.

We were quickly able to
make the needed 5 contacts



for the natural-power bonus
poin ts. Everything was work
ing fine and we continued to
operate the station full bore
on both phone and CWo

The charge controlle r sup
plied by Encon had a battery
voltme te r as well as a sepa
rate cha rge and discharge
ammeter. The voltage reo
mained a t a steady 13.4

. volts while the cha rge indi-
cator indicated between 1
and 6 Amperes to charge.
This was due to the periodic
cloud coverage. Under full
sun, we had 6.6 Amps. The
output ammete r flu ctuated
wildly between 1 and 20
Amperes while we were op
erating!

The station was on the air
a ll night and of course there
was no charge current to
the batteries. The voltage
dropped to 12.6 volts. This
was quickl y recovered, how
ever, with the batteries top
ping off at full charge by 10
am. The charging current
from the panel array was 6.6
Amperes.

It became clea r at this
point that the three panels
and batteries were large
enough to run at least one
more rig. We had failed to
consider how low the full
current duty cycle is with
solid-state amateur gear,
even during a contest.

Considering the advan
tages of sola r power for
Field Day, one must think
beyond multipliers and bo
nus poin ts. For example,
the re were a couple of times
when the solar station was
the only station opera ting,
once because of a break
down of a generator when a
spark plug fouled and an
othe r time when there was a
fue l-line blockage. It was
clear that the solar installa
tion is far superior for
emergency applications. Al
so, there was no ignition
noise to contend with when
the ge nerator failed. The
"ears" on the sola r station
got even better.

This demonstration of am
ateur radio was well covered
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by the press with all area
papers giving it attention.
The county's general-cov
erage paper, The Monroe
Evening News, did a half
page photo story on our
Field Day with particular
emphasis on the solar-power
aspect. This publicity got a
lot of attention for our hob
by and provided many op
portunities for the club
members to explain to their
friends the hobby with its
unique emergency capa
bilities.

One response is most in
teresting. The local power
company contacted the
club and offered to "do
whatever is needed," in
cluding setting poles and
transformers free of cha rge
and providing free power,
for any future field activities
of the club. They wish to em
phasize the dependability of
commercial power.

In Michigan, users pay a
penalty for "excess use" of
electricity. Consumption be
yond 810 kwh is cha rged at a
rate of 14 lJ: a kwh . This
means that any optional use
of electricity such as am
ateur radio must be cons id
ered to cost the penalty rate.
Nearly every ham I know
has a part of his e lectrica l
consumption in the "excess"
category; any home applica
tion of photovoltaics must
take into account ham oper
ating at the penalty rate.

Also, hams who are es
pecially interested in emer
gency preparedness would
do well to" cons ide r the
potential of photovoltaic
power for their home sta
tions. After all , a widespread
outage of commercia l pow
er would have no effect o n
an operational photovoltalc
system, while the demands
upon a ham who was need
ed to se nd health and wel
fare traffic might well in
clude cleaning spa rk plugs
and gas lines of infrequently
used equipment before the
traffic could be sent. Clear
ly, there is an advantage in
using something that works
every day of the year.•

View of charge controller and battery box.

"MAXCOM"
AUTOMATIC ANTENNA

MATCHER

o 0

MATCHES ()~E: ANTENNA

DIPOLE OR LONGWIRE

.3 T() 70 MHZ.
VSWR LESS THAN 1.5:1

* INSTANT MATCHING *
* NO CONTROL LEADS *
* 5 YEAR WARRANTY *

CONTACT:
MAGNUM DISTRIBUTORS INC.

1000 a. DIXII KY. W.". 3
POMPANO BCH. PL. 330eO

305-7.8-2002 TLX 514385
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L. B. Cebik W4RNL
5105 HO/5fon Hil/5 Rood
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Painless Op-Amp Filter Design
Custom applications can be eas y. Just follow this

step-by-step guide to a perfect triple op-amp filter.

The triple op-arnp audio
filter has become a stan

dard, not only in amateur
circles but in commercial
design as well . Easy to de
sign and nearly foolproof in
const ruction, the variou s
configurations of thi s f ilter
have found their way into a
large percentage of existing
ham shacks, either hidden
within a transceiver or sit 
t ing on the speake r as an
audio adj unct . Numerous
small companies offer post
receiver audio un its using
f rom one to eight filter units.

Even though popular, op
amp fil te rs seem to confuse
most ham bu ilders. Despite
the low cost of parts, few
hams build their own. A sim 
ple but effective single filter
with a bandpass of between
100 and 200 Hertz wou ld
cost about $1000 for parts,
excluding the case and pow
er supply, which together

m ight double the cost. This
is a small investment in
select ivity, cons idering what
one might learn in the pro
cess. Stil l, there are few
takers .

Part of the problem stems
from the volume of material
tha t has been written abou t
triple op-amp f ilte rs . There
are at least th ree semi-dis
tinct conf igurat ions of these
filters. but only two dif
ferent models. However, be
cause designers recast sche
mati c diagrams in different
ways, t he average ham
co mes to believe there may
be dozens of models. Going
even further , diffe rent
designers choose different
ci rcuit va lues without ex
plaining their choices; the
variations seem to grow
without limit and without
any clear sense. The avail 
able books on filter design

."

mire the ham builder in the
oret ical design math while
simu lta neo us ly cla iming
simplici ty. There is some
necessary math to designing
a personally-satisfying triple
op-amp filter , but it is
straightforward hand-ealc u
later stu ff .

For the CW buff, most of
the exist ing designs have
limitat ions. M any are fixed 
frequency units allowing no
tuning to please the ear. The
units tha t permit tuning tend
to cover 300 to over 3CXJO
Hz, a fine range for the SSB
fan who can use high- and
low-pass capabilit ies built
into the filter , but ex 
traneou s for CWo A filter
that covers a span ranging
from 300 to 400 Hz at the
bottom to perhaps 1200 Hz
at the top would reach two
goals. First. the filter would
cover the main receiver
passband for CW, which

runs (depending upon pref 
erence) from 400 to 800 Hz
wide. Second, the filter
wou ld spread its narrower
tuning range across the filter
frequency dial, perm itting
the operator to find more
easily the desired signa l .
Unfortunately, mos t home
brew designers have merely
guessed their way into a
tuning range.

There is a very d irect and
easv-to-follow procedure for
design ing trip le op-amp til
ters in the ham shack. Not
only will the procedure en
sure a filter that works, but
also it will allow the builder
to ref ine the filter's tuning
range to his desires. The fol
lowing notes present a pro
cedure used to design sever
al dozens of different filters
for experimental , eva lua
tive, and operational use,
and those who have tried
the procedure claim they

'.
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Fig. 1. The basic bi-cued fi lter.
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Fig. 2. A bas ic state-variable fi tter (- 5VFj.



have fina lly made a filter
that works and that they
like. The procedure even in
cludes steps that show how
to let a hand calcu lator do
most of the work .
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overcome the gain change
of the B'Q f ilter by making
the Q resistor, R4, variable,
or by follow ing the f ilter
with a l im it ing amplifier
suc h as the one in Fig. 4 This
is the W4MlE variable-com
pression version o f the
N6WA Audio Elixir. (See 73
for September, 1979, p. 116,
and November, 1982, p 32,)
Unt il OTAs become more
common, there is no way to
solve the mult iple-pot prob
lem of cascaded SVFs; how
ever, for most work on CW,
a single-sect ion, moderate-Q
filter requiring just one dual
pot will do wonders, A Q of
20 theoreticall y yields a
half-power bandw idth of
just 30 Hz at bOO-Hz center
frequency. Even allowing
for low-prec ision compo
nents, we do not need exces
sively high Q filters to en
hance CWo In pract ice, de
sign Q s in the range of 15 to
20 will yield -6 dB (half 
vo ltage) bandwidths in the
100-to-120-Hz range for a
6OO-Hz center frequency.

Designing Your Filter

In Fig. 1 through Fig. 3.
components having corn
pa rable duties hav e the
same designation. For al l de
signs, the frequency-deter
mi ning components are the
same although differently
placed. R2 and R3 provide
feedback and can be treated
as alike in all three cases. In
the - SVF design. R1 equals
the feedback resistors, whi le
in the +SYF vers ion, it will
be half their va lue. In the
B-Q, the input resistor can
equal the feedback resistors

,.
,~

". 3..'.
'.L . :'.. - ••r IO.' •• • Ie.

• -r p- ••

r• ~ .,I-o-,
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bandwidth, w hen measured
in Hertz , wil l increase as the
f ilter frequency increases, In
contrast, the B'Q f ilter has a
constant bandwidth in Hertz.
but consequent ly inc reases
in Q and gain with frequen
cy . For fixed -frequency
filters, this phenomenon is
meaningless, but for tunable
filters, it is important. The
constant output of the SVF
designs makes fo llow-up
amplif ication simple. How
ever, every $YF sec tion [i.e.,
three op-amp filter) requires
a dual potent iometer to
change RFl and RF2 to
gether.

The B..q fi lter is tunable in
the same way but may also
be tuned by changing just
RF1 . Since, like vi rtua ll y all
other filter sect ions. these
fitters will ring if the Q is
very high, we can cascade
two lower Q B..q sect ions
for a sharper bandpass using
only one dual pot. Dual pots
are hard enough to find;
four-section pots in audio
(log) taper are nearly impos
sible to come by, being
either inaccessible or very
expensive (which amounts
to the same thing for most
of us). A newer variety of op
amp, the operational trans
c o nd u c t an c e am p l if ie r
(OTA), promises to relieve
us of these problems, but
few practi cal ham designs
using the device have yet to
appear.

Notice that there is no
clear winner in the contes t
between the B'Q and the
SVF filters. Rather, we must
design around their li m ita
tions. For examp le, we can

to be expla ined very soon)
also co ns ists of two inte
grators, but this time in posi 
tions two and three, w ith a
summ ing ampli fi er as the in
put stage. Feedback from
the integrators combines
wi th the input signal at the
inverting or negative input
of the f irs t op amp. We con
t rol the gain and Q of the
filter by the ratio of resistors
R4 and R5, and we set the
frequency by the compo
nents marked to correspond
to those in the BQ f i l ter.
Bandpass ou tpu t comes
from the midd le stage, this
t ime an integrator. Unlike
the B..q f il ter, the - SVF
des ign provides high-pass
and low-pass outputs, but at
d ifferent signal levels than
the bandpass output.

The - SVF filter has a
near twin which we can call
the + SVF. Fig. 3 shows the
conf igurati on. The major
difference between the
SVFs is that this version
feeds the input signal to the
non-inverting o r positive in
put of the summ ing op amp.
(The reason for the labels
+ SYF and - SYF should
now be clear. I Gain and Q
feedback also return to this
pin, now being controlled by
the rat io of R4 to R1.
Although thi s filter belongs
in the $YF fami ly. some of
i t s c o m p o nent s re quire
sl ight ly differe nt va lues
from its brother, and the
gain vs. Q characterist ics
will differ. Otherwise, it
works perfect ly well.

The e-o and SYF f ilters
have different propert ies
that, for v ari ous needs
around the shack, give one
advantages over the other.
First, both SYF filters will
have a constant Q and gain
t hroug hou t t heir tuning
ranges. Th is means that the

',.

Some O p-Amp Basi cs

There are many triple op
amp f ilter designs but only
two fairl y distinct types . Un
fortunatel y, the history of
op-amp filter termino logy
has obscured the subject.
Originally, the mathemat i
cal methods of designing f il
ters gave rise to the name
"bi-quad " as a label for all
designs. Newer derivat ions
yielded the name " state
variable filter." For some,
these names refer only to
the design methods; for oth
ers, they refer to ci rcui t con
f igurations. At the risk of
arousing the wrath of some
professional designers, let's
fo llow the latter course.

The bi-quad (or B..q) ap
pears in Fig. 1. Note tha t the
input op amp is an in
tegrator, as is the third op
amp. (Theory aside. an in
tegrator circu it is little more
than an op amp whose feed 
ba ck i s provid ed by a
capac itor rather than a
resistor.) The middle op amp
is an inverter, and we take
our bandpass output from
this stage. Feedback from
the first and th ird stages is
fed back to the first stage in
put. By controlling the
amount of feedback from
one of these stages, the first,
we control both the gain and
the Q or selec t ivity of the
filter. The co m po nen ts
marked RF1 , CF1. RF2, and
CF2 control the frequency
of the filter.

Fig. 2 shows the other tri
ple op-amp f ilter design. The
state-va r iab le filt er (or
-SVF, with the m inus sign

Fig. 3. A basic stete-vetiebte filter (+ 5VF). Fig. 4. A limiter/compressor for post.fifter amp lUying.
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Fig. 5. A comparison of fil ter design relationships.

State-Variable State-Variable
Filter Type Inverting input Non-Inverting Input BI·Quad

Schematic Fig. 2 Fig . 3 Fig . 1

Frequency Fc = 1/2piRfCl Fc =1I2piRfCl Fc::1I2piRfCl
Frequency-neterrnining
resistors RF1 = RF2 RF1 = RF2 RF1 = RF2

Frequency-determining
capacitors CF1:: CF2 CF1 =CF2 CF1 =CF2

Bias resistors R1:: R2::R3 R2= R3=2R1 R1=R2 =R3

O-determining resistors R4:: R5(30 - 1) R4=R1(20- 1) R4 = R1Q

0 Q = (R4 + RS)/3R5 O=(R4+ R1)/2R1 Q = R4/R1

Gain (Ao= Eout/E;n) A".O A" = 20 Ao=Q

Non-invert ing input
bias resistors N/A Fig. 6, Norton amplifier N/A

configuration only
R6=RS=2R1

"
I~~r-, '"'"

"' '" .
R_2 I./ Y ., :/ .? I-~

"' •..
"

EOUT

ham models of op-amp fi l 
ters is not poss ible. Very
good performance is possi
b le and practical. Since we
wi l l aim at good though
imperfect performance, we
can take a few l ibert ies with
abso lute precision at some
points to gain better preci
sion at points more impor
tant to ham s.

Second, one of the most
evide nt shortcom ings of
home-brew f ilter designs is
the fact that tuning co nt ro ls
for frequency and Q rare ly
cover the most desi rab le
ranges. The techniques for
designing f i lters are easy,
but al most never described.

Th ird, the current crop of
op am ps available for fil 
ter work is very forgiving
when we compare the pre
c ise operating level to over
all f i lt e r performan ce .
Hence, we can set Our own
priorities when establishing
a design procedure. In fact,
feel free to modify the fol 
lowing procedure to suit
personal needs and desires,

While the procedure in
vo lves twelve ind ividua l
steps, they cover only three
areas of co ncern: setting the
frequency Or tuning range of
the f ilter, ensu ring correct
feedback, and setting the se
lectivity and gain of the f i l
ter. With a few reserva tions
noted in the procedure steps,
these are almost indepen
dent design operations. To
make the procedure more
thoroughly cl ear, let's step
through it, working an exam
p le as we go along.

Twelve-Step Filte r Design

Step 1. Select an op amp.

"' '""' , '"' " . ", 'K,,
RF2I.,

• "">, •," , •
.1 2 v

,,. ," ",,. • '".. ,,.
~PIN4

'" "'
•". rlO~ f

_PIN II

t he bias resistors to the non
invert ing posit ive op-amp in
puts. O therwise. our work
wi ll be the same as for
regu lar op amps.

M uch of the ava ilable lit
eratu re o n fi lte rs is still w rit 
ten in terms of the relat ive ly
high current 741 op amp,
Hence, about the highest
va lue shown far feedback
resistors is 10k. In fact, 10k
shou ld be about the mini 
mum value for R1, R2. and
R3, Something approaching
100k is more appropriate, al 
though we wi ll no t freeze
that value at this point. In
stead. we will start by select
ing an op amp and the de
sired frequency range.

Th isd iffers f rom textbook
procedures. but for good
reason s. First, the ham
builder ordinari ly has access
to components with 5% or
10% tolerances rather than
the 1 % and .1% tolerances
commercia l designers pre
fer. Consequently, absolute
peak performance from

"'

the detector and audio am
p lifier of a receiver, the dou
b led gain with a low -level
input can be useful. For
post-receiver use with no r
mal speaker input to the
fi lter, the lower gain of the
- SYF and B-Q designs may
be more than we need. In all
cases, w e shou ld have a
means of varying the input
level.

Asi de f rom these points,
design of the three-f ilter ver
sions wi l l be nearl y identi
cal. The fi rst step is to think
about the ICs we will use.
The lM324 is perhaps stan
dard for both single- and
dual-vo ltage supply app lica
tions. Its current requ ire
ments are rela t ively small
and it is easy to handle. The
Tl084 is an FE T input ver
sion w ith an identical pin 
out; its cu rrent requ irements
are even less. The 3900 Nor
ton amplifier also is popular
in single-vo ltage designs,
but its biasing is d ifferent.
Fig . 6 shows the basic con
fi gura t io n of the + SVF
design with Norton biasing.
Notice the addi t io nal for
mula that sets the values of

or vary somewhat from thei r
va lue accordi ng to the
needs of the Q relationship .
O nly in the - SVF design
does Q leave the input resis
tor unaffected, being deter
m ined by the rel at io nship
between R4 and R5. In the
other design s, the input re
sistor will be a compromise
(if needed) between the dic 
tates of Q and the desired
situation of having t he input
resistor correctly re lated to
the feedback resistors.

Th isdiscussion may make
designing a fi lter appear d if 
ficult. In fac t, design is quite
easy if done according to a
stra ightforward procedure.
Taken step by step, the pro
cedure almost ensures satis
fying success. l et' s sta rt
with some basic relation
ships, as shown in Fig. 5,

Th is table reveal s where
the differences between de
signs wi ll Occu r. Calcu lating
R4 will be slightly d ifferent
for each case. Notice that
the + SV F filter has twice
the ga in of the other de
signs for a given Q. Thi s may
or may not be an advantage.
For a filter inserted between

Fig. 6. A + SVF fifter using the 3900 Norton amplifier.
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Fig. 7. Setting up the 324 for filter design.
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In th is case , le t's use the re
liable lM324.

Step Z. Select a circu it.
We can sta rt with the - SVF
of Fig. 2 and later see what
happens when we conve rt
the design to the other cir
cuits.

Step 3. Choose a powe r
supply. In this example, we
have chosen a single 'l Zvolt
source. This fo rces us to pro
vide a voltage d ivider to
feed the positive input li nes
that we wou ld direct ly
ground if we used a dual
supply. Fig. 7 shows the ba
sic configura tion of our cir
cui t, with the 324 pins a nd
power connections drawn in.

Step 4. Choose a frequen
cy range . For CW, le t's try
300 to 1200 Hz.

Step 5. Find the center fre
quency, Fc' This is our first
ca lcu la tion. l et k be the ra
tio of the highest (Fhi) a nd
lowest (Flo) frequencies of
our c hose n range . Then:
k = Fhi/F lo = 1200/300 = 4.

The sq ua re root of k is 2
(and let's ca ll th is ks). If we
ha ve not made a mistake,
then Fc = FhJks = Flaks =
1200/2 = 300 x 2 = 600 Hz.

Thi s is the design center
of our filter . Since the fil ter
is tu nable, let 's next turn to
the task of bei ng sure it
tunes exactly the ra nge we
want it to tune.

Step 6. Choose a dual pot
to tune the filter. This is a
practi cal decision. Since we
have already sa id that we
would like to keep the feed
back resistors well above
10k a nd hopefully nea r
lOOk , a dual500k pot would
be nice. Dua l l OOk audio-ta
per pots may be more acces
sible, so let's see wha t hap
pens if we use th is va lue.

Step 7. Calculate Rhi a nd
RIo- In orde r to limit the tun
ing range to specific values
(e.g., 300 to 1200 Hal we will
need a fixed resistor and a
pot in series to make up each
of the frequencv-controlling
resistors. Rhj will be the need
ed resistance when the fre 
quency is the lowest, and Rio
wi ll be the resista nce at the
highest frequency.

We k now so me thi ng
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abou t these val ues, even
though we have not yet se
lected a capacitor. Fi rst, we
know that thei r difference
will be l OOk, the value of the
pot. Hence , Rhi- Rio =look.
We also know tha t Rhi =
4Rl00 since the ratio of low
to high freque ncy is 4:1 .
(Note: If we hold the ca paci
tance consta nt, as we will
do wit h a fixed-va lue unit,
the frequency a nd resis
ta nce will va ry inversel y
with eac h othe r, i.e.. FhJF lo
= RhJRlo-)

Knowing the two relation
ships between the highest
and lowest resistances lets
us substitute and so lve for
RIo. Since the ratio of the re
sista nces is 4:1 , the n Rhi=
4Rlo. In the difference for
mul a, we now can say tha t
4Rlo -Rlo=100k , or 3Rlo =
lOOk . Divid ing lOOk by 3, we
get Rio = 33.3 k. Since the
highest res ista nce is l OOk
higher, Rhi= 133.3k As a
check, we can use the other
original formula and let Rhl =
4Rio = 4 x 33.3k = 133.2k.

I have carried out the ca l
cu lation to more precision
than we can possib ly get
with real components to
show how good the method
is. In fac t, since real pots are
ofte n shy of 10ak by as
mu ch as 10% , it is wise to
have a pot in ha nd befo re
wo rking out a design. The
dec imal places might get
long, but round ing to the
nearest whole number for
resistors and keeping k and
ks to no more than two deci
ma l places will give perfect
ly good design accuracy.

We now know the fixed
series resistor fo r RFl a nd
RF2 will be 33k, with the
lOOk pot mak ing up the rest
of the resista nce . If we d is
cover that our d ual pot does
not track and can determine
by how much it is off , we
might make one of the two
fixed resistors a SDk trimmer
pot. (Ad justme nt of trim
mers in the frequency-deter
mining circuits of a filte r is
best done with the circuit
wired but the op amp out of
its soc ket, using a precise
ohmmete r. Accurate adjust-

ment with the circuit in
operat ion requires a scope
with frequency-scanning ca
pability . Output-level read 
ings taken on an ac/audio
voltmeter c a n be mi s
leading.)

Step B. Calculate ca paci
tors CFl and CF2. At all fre
qu enc ies, the resistance will
equal the capacitive reac
ta nce. He nce , the standa rd
formula for ca lcula ting ca
pacitance from frequ ency
a nd reactance becomes CFl
=CF2 =1 /2p iFRj . In thi s
case, start with either end of
the tuning range. For the ex
ample, use 300 Hz, where
the resistance is 133k. If
your ca lculator has a l /X
key, you ca n just multiply
al l the denominator num
be rs together a nd then hit
the inverse key , The answer
is likely to appea r in expo
nen tia l notation . For exam
ple, Cj =1 /(2X3.14 X300 X
133,()(X})= 3.99 x 1 0~9.

We need to conve rt this
to either microfarads (10 ·-:1
or picofarads (10- 11) to see
what ca pacitors we shou ld
purchase . 3990-pF or .041JF
ca pac ito rs will do the job.
We can para llel some 5%
polystyrene capacitors to hit
4000 pF fai rly closely. Given
the fact tha t we can rare ly
buy the exac t value tha t the
formu la says we need , we
shou ld design the freque ncy
range of the filter with an ex
tra 5% on eithe r e nd to
allow for the slight range
s hift o u r approximations
will produce.

We ca n check our work
by calculating the two fre
quencv-deterrnining ca pac i
tors from the other end of
the ra nge. This time, Cf = l /
(2 x 3.14 x 1200 x 33,000) =
4.02 X 10-9, or about 4000 pF
agai n. Because we used pi to
only two decimal places and
dropped the last 300 Ohms
off the resistance val ues, the
answers diverge by about
1 % , well within the 5%
component tolerance. Note
that had we used the 500k
pot we co nside red at the be
gi nning of the example, our
capacitors wou ld be about
one-fift h the presen t val ue ,

Some builders have d ifficul 
ty obtai ning 5% capac itors
in the higher val ues and ma y
want to use the larger pot in
order to combine it with ca
pacitors in the 6OO-pF ra nge.

Step 9. Calcu late the resis
tance a t the center frequen
cy, Fc. Si nce the resistance
at cente r fr equency will
equa l the reactive capaci
ta nc e , Rfe =1 /2piF cCf =1 /
(2 x 3.14 x 600 x 4 x 10·' =
&&,348 O hms . This is the re 
sistance value of the fre 
quency-determining re sis
tors at the design center of
the filte r. W e will use this
figure in a very broad way to
determine the rema ining re
sisto rs in the filter . Most fil
ter-design ma nuals sca le a
filter from an initia l assump
tion of equa l val ue resistors
throughout as much of the
design as possible. O n this
assumption, Rl through R3
should equal the ce nte r-fre
quency resistance, and R5
shou ld approx imate it , if
possible. Simila r assump
tions apply to the other filter
designs, with adjustments
for va lues that must differ.

In pract ice, u~ ing compo
nents read il y accessible to
amateu rs, the assum ption is
no t ve ry important as long
as filter resistor va lues fall
within the ra nge tha t per
mits the op amps to per
form we ll. Va lues from 10k
to l OOk have been used
with no spec ifica ll y nonce
a b le change o f perfor 
mance. As a rule of thumb,
try to le t the feedback resis
tors fall within a 2 to 1 or 3
to 1 ratio of the center-fre
quency resistance.

Step 10. Determine the
feed back and input resis
to rs, Rl t hroug h R3. On the
basis of the previous ca lcu
lation and d isc ussion, 68k
resistors appear to be the
closest value to the calcu
lated center-f requency re 
sistance. In practice, l OOk
resistors do not cha nge the
filter performance. Wha t is
impo rta nt is to use the
sa me value for all three.
Si nce l OOk is a nice round
va lue fo und in most ham
junk boxes, le t' s use it. No-
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Fig. B. A fixed-Q - SVF fifter. Fig. 9. A variab/e-Q - SVF filter.

lice tha t, like ma ny ham
b ui ld ing decis io ns, t he
grounds for ou r choi ce have
little rel ationship to theory.
If our va lue does not work
for some reason, we have
another va lue to try.

Step 11. Select a value fo r
Q and choose the Odeter
mining resistors. R4 and R5.
Si nce both resistors affec t
ing Q and gain are indepen
dent of the inpu t resistor, w e
have more latitude in choos
ing va lues tha n with the oth
er two designs. For CW fil
lers, there is rarely a need
for a Q greater than 25, and
the range of 10 to 20 will
generally produce sufficient
selectivity w ithout ringing.
For grea ter select ivity, we
shou ld use identica l succes
sive fi lter s which will give us
a stee pe r bandwidth curve
a nd greater ultimate re jec
tion on unwa nted signa ls. As
a rule of thumb, using 5%
and 10% components. I an
ticipate that the half-voltage
(-6 dB) bandwid th will ap
prox imate 3Fc/Q. abou t
50% wider tha n theo ry indi
cates. For the SVF filters.
bandwidth in Hz will varydi 
rec tly with freq uency, Thus.
if I c hoose a 100-H z band
width fo r the 6OO-Hz center
frequency. it will vary from
50 Hz at the 3OO-Hz end of
the range to 200 Hz at the
1200-Hz upper end of the
tu ning range . If this band
width is acceptable. then
Q = 3Fd BW" = (3 x 6(0)1100
= 18. l e t' s see what hap
pens if we use thi s figure .

From the formulas gov
e rning the - SVF filter, R4 =
R5(3Q - 1). For ou r case,
3Q-1 =(3X 18)- 1 =53.
and R4= 53R5. If we let R4
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= 100k, then R5 = 5.3 meg
ohms; use ei ther 4.7-meg
ohm or 5.1-megohm sta n
dard resistor values. In fact.
we ca n cha nge the va lues
proport ionately by factors
of ten without disrupting f il
ter performance. Values of
10k a nd 51 Ok work well and
ma y be easier to find . A rule
of thum b is to let R4 be the
highest easy-to-fi nd va lue
that permits R5 (or R1 in the
other two designs) to ap
proach its proper theo reti c
relat ionsh ip to the other re
sistors. However. other con
siderations may enter into
the final selection. Fig. 8
shows ou r completed fixed
Q design.

O ne major considera tion
is whether we wish to be
able to va ry the Q of the fil 
ter and thereby to broaden
or narrow t he bandwidth
ove r some useful range . For
exa mple, we might wish to
ha ve a Q ra nging from 10 to
20 for this design . At Q = 10,
the resistor ratio (3Q -1)
wi ll be 29. a nd a t Q = 20, the
ratio will be 59. Suppose
that we have a 500k pot we
wish to use to vary the Q .
Since we will not va ry the Q
to nothing, we will need a se
ries resistor with the pot to
make up R4. We know that
the va lue of R4 at Q = 20
will be the series resistor R,
+ SOOk. the highest va lue of
the po t. At Q = 10. R4 w il l be
just R ~, the va lue of the fixed

Fig. 10. Filter inpu t- and
ou tput-level controls.

se ries resistor. At the higher
Q. R5 =(R, + 500.000)/59 .
while a t the lowe r Q, R5 =
RJ29 . We ca n solve for the
se ries resistor by le tti ng RJ
29 = (Rs+ 500,OOO~59 . Cross
multiplying, we get 30R, =
29 x 500,000, or R, =
1 .450 .000/30 = 483 .333
Ohms. This is the series resis
tor to go with the 500k pot
for R4. R5 = RJ 29 =483.333/
29 = 16,667 Ohms. (As a
c hec k, R5 = (483,333 +
500.0001/59 = 16,667.) We
ca n choose a 15k o r 18k re
sistor fo r R5 and a 470k or
51Ok resistor for R" respec
tively. Exactness will not
matter too much here since
we will tu ne the control for
best recept ion rather than
fo r some speci fic va lue of
Q. Fig. 9 d isplays our com
pleted va riable-Q design .

Step 12. Cons ide r the
ga in. This step does not re 
qui re special calcu lations.
but it does bring the matter
of gain to your attention For
the - 5VF design, gain will
equal Q . If you design a
ftxed-Q fil te r, you can ac
commodate the filte r gai n
with preceding a nd succeed
ing level controls. as shown
in Fig. 10. Set the input-level
control so that the strongest
signal will not drive the filter

Fig. 11. A simple post-filter
amplifier for speaker or
phones.

to clipping. A scope will
show this as a sha rply flat 
tened sine wave. Si nce the
vo ltage ga in will be cons id
erable. the filter may drive
the succeeding stage too
ha rd, causing distortion in
the amplifier feeding the
speake r or phones. We can
kill the unwanted voltage
with another trimmer se t to
ho ld the amplifier relatively
distoruonless at full volume.

If the filter has a va riable
Q contro l, then its ga in will
a lso vary . To avoid the need
for constant volume-control
adjustments. the compres
sion amplifier shown in Fig.
4 should follow the filter
and precede the output am 
plifie r With t he va lues
shown for the compression
circuit, a norma l CW signal
wi ll leave the speake r quiet
between dots and dashes.
The circu it needs no input
setting pot. and the output
level co ntro l serves the
sa me function as the filter 
output control in Fig . 10.

These 12 ste ps complete
the design phase of the
work . The ne xt step is to
breadboa rd a model, veri fy
its ope ration, a nd fi na lly
construct a permanent ver
sion complete with case and
power source. Robbing pow
er from the receiver and in
sta ll ing the filter in either
the receiver ca bine t (espe
cia lly if inse rted between
the detector and au d io
stages) or the speaker cabi 
net (along with a n a udio
a mpl if ie r suc h as the lM386
circuit shown in Fig. 11) is
one popu lar way to hand le
fi nal construction. Howeve r,
to avoid ca bine t and circuit
modifications . you may
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wish to make the filte r a self
contained unit.

Additional Procedures
+ SVF and B-Q Designs

The f irst eight steps of the
procedures just outlined are
ide ntica l for all th ree filter
designs . Not hi ng changes
until Step 10. selection of
the input resistor, where we
have only a minor modifica
tion for the + SVF filter, Rl
should be half the value of
either R2 or R3 if we wish to
have the rela tionship of Q
and gai n fo llow the formu
las given wi th Fig. S. Other
ratios are possible, a lthough
the input resistor should not
be greater than the feed
back resistors The gain will
change but rema in constant
across the tuning range .

l e t's look more closely at
the final steps of the proce
dure, customizing them for
each pa rticula r design . First,
the bi-quad fi lte r.

Step 11 : B-Q. Select a val 
ue for Q. and choose the
Q-determining resistors. In
the B-Q design. the input re
sistor. R1 . interac ts with R4
to determine Q and gain.
Having selec ted an input re
siste r, R4 = Q R1. Selecting
Q follows the sa me guide
lines given fo r the - SVF de
sign. with the proviso that Q
will vary across the tuning
range, since bandwidth in
Hertz is consta nt. Using our
- 6-d B (ha lf-vo ltage point)
rule of thumb, we ca n
design with the fo rmu la
Q = 3FcIBW, whe re BW is
the desired bandw idth in
Hertz. If we wish a bout 100
Hz, then Q = (3 x 6(0)/100

= 18. RV = 18R1 = 18 X
100k = 1.8 megohms, a
usable va lue. However, with
very litt le change in perfor
mance, we ca n reduce both
R1 a nd R4 as long as we
keep them in th e proper
ratio , Fig. 12 shows the full
results of our design work.

We can vary the Q and
consequentlv the bandpass
of B-Q filte rs. We need on ly
make R4 variable. Suppose
we wish to vary the Q be
tween about 10 and 20. If R1
is 1OOk, then R4 needs to be
1 megohm for a Q of 10 and
2 megohms for a Q of 20,
We can use a one-meg fixed
resistor in se ries with a one
meg pot for R4, a nd the
problem is solved Fig. 13
shows the changes neces
sary for va riable Q .

Step 12: B-Q. Consider the
ga in. Va riable Q plus the
natu ra l ga in va riability of
the B-Q fil ter mak es a com
press ion am pl ifie r a lmost
ma nda tory. However, the
1oo-to-1 compression capa
bility of the audio elixir cir
cuit will more than cove r
the situation. The natu ral
gain va ria bility of a fixed
B-Q filter with the 3OO-to
1 200-H z tuning range is
about 4 to 1, while Q va ri
a bility ex pa nds the total
ra nge to 40 to 1, well within
the amplifier's capabilit ies
and with room to spa re for
audio signal strength vari 
ations.

The B-Q filter has one
special property not shared
by either SVF design. You
ca n tune the B-Q using only
RF1 , leaving RF 2 fixed fo r Fc

The va riable resistor , how-

ever, will change frequency
only with the square root of
the re s is t a nc e c h a n ge,
meaning that the pot will
have to have a much wider
range to cover the chosen
frequency range . Since the
freque ncy limits in the ex
ample are 2Fc and Fd2, the
resistance range must be
Rfd 4 and 4Rfc. In this design,
Rfc = 66,348 Ohms. The 10'tY
est resistance (fo r the high
est frequen cy ) will be
66,348/4 = 16,587, while the
highest resistance (fo r the
lowest frequency) will be
66,348 x 4 = 265.392. The
difference is 248,805. A 250k
pot in series with a 15k fixed
resisto r will form a sa tisfac
tory RF1 . An audio taper or
reverse log pot is mandatory
in this appli cation, sinc e
even with a log pot the fre
quency will compress at one
e nd of the sca le.

In thi s example, we were
fortunate to wind up with a
required va lue close to an
existi ng potentiometer
value. For designing a single
pot B-Q filter from sc ra tch,
we can begin at Step 6,
choosing a pot to tune the
filter. Let's select a 500k pot
and see what happens.

Srco 7: B-Q single pot.
Ca lculate Rhi and Rio. Since
frequency will va ry as the
squa re roo t of resistan ce
changes, the total resistance
change will be k'. where k is
the frequency ratio. Since
k = 4 (1200/300 Hzl k' =16
Rhi = 16Rlo. We a lso know
that Rhi= Rio + 500k. Now
we can so lve for Rio: 16Rlo =
Rlo + 500,000 , o r Rlo =
500,000/15 = 33.333 O hms

This is the value of the fixed
series resistor. Rhi = 33.333
+ 500,000 = 533,333 Ohms.
As a c heck , 533,333/16 =
33,333 Ohms.

The resistance at center
frequency (and fixed fre 
q ue ncy-determining resistor
RF2) will be Rh/4=4Rlo=
533 .333/4 = 33 .333 X 4 =
133,333 Ohms, We ca n use
lOOk and 33k resistors in se
ries or use the nearest stan
dard va lue.

Step 8: B-Q single pot.
Calculate capacito rs CF1
and CF2. This calculation
uses the sa me procedu re as
in the - SVF filter. Since re
ststance and capacitive re
acta nce a re the same at the
ce nte r frequency (and we
mu st use Fc for this calcula
tion ), Cj = 1/2piF cRF2 = 11
(2 x 3.14 x 600 x 133,33 3)=
1.99 x10-9

. Th is is about
2000 pF , an obtain able
va lue in polystyrene ca 
pacitors.

De term ine the remai ning
va lues for the filter in the o r
dinary way . lOOk feedback
and input resistors appear to
be in order, since they vary
only a little from the va lue
of RF2 . Conside rations of Q
and gai n will be ide ntical to
those for the dual-pot bi
qu ad design. Fig. 14 shows
our new filter.

The SVF filters always re
qui re dual pots. Therefore,
the only difference between
the + SVF filter and the
- SVF design co nce rns Q
and gain .

Step 11 : + SVF. Select a
va lue fo r Q, a nd choose the
Q-determin ing resistors . Q
se lection fo r the + SVF is
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Fig. 13. A variable.Q B-Q filter.
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Fig. 15. A variab le-Q + SVF filter.
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Fig. 14. A single-pot tuneble variable-Q B-Q fil ter.

identi cal to that for the
- SVF desig n. We mu st
make mental note that gain
will double Q if we follow
recommended resistor rela
t ionships. l et Q = 18. R4 =
Rl (2Q - 1 ). If we use l OOk
resistors for feedback, the
Rt is SDk. Many designs use
200k va lues for R2 and Rl in
which case, Rl = l00k. let's
use this latter value for our
design . For a Q of 18, 2Q -1
= 35. and therefore R4 =
l OOk x 35 = 3 .5 megohms.
3.3 megohms would work
well . For a variable Q of. say.
10 to 20. the maximum resis
ta nce va lue of R4 would be
39Rl and the min imum val
ue would be 19R1. R4 will
range from a series resistor
va lue of R, to R, + pot ,
where pot is the poten ti om
e ter value we select. l e t's

try a 2-megohm pot. Then
R'l = RJ19 at low Q and ( R ~

+ 2.000,OOOY39 at high Q .
So lving fo r R~, we get R~ =
38.000.00 0 /20 = 1 .9 meg'
o hms. R4 thus becomes a
1 .9-megohm fixed re sistor in
series with a 2-megohm pot.
R1 = R4~2Q- 1 )= 3 9 meg
ohms/39 = 1.9 megohms/19 =
lOOk, a desi rab le va lue.

Step 12: + SVF. Consider
the gain . The gain of this
+ SVF filter, shown in Fig.
15, ranges from 20 to 40, d e
pending upon the va riable
Q . Aga in, fo llow ing this d e
sign w ith a com p ression am 
pl ifier is a mu st for e asy use .

Construction and Results

All of the designs shown
in the examples have been
bre adboarded to co nf irm
tha t they w ill work . In fact,

they a ll work even when
so m e no n-f re que nc v-d e 
te rm ining components va ry
by 20% from the des ign va l
ues. Fig. 16 cha rts the test reo
su lts . (Always test a design
o n a breadboa rd before wi r
ing a f inal version . If no thi ng
e lse , the breadboa rd test
wil l turn up bad co m po
nents. More important, ad
justing the design to more
precisely meet your needs is
much sim ple r o n a bread
boa rd .)

Const ruct io n o f the final
model ca n take a ny f orm.
Pertboard and printed ci r
cuit board peform equa lly
wel l. layout is not c rit ica l
with the lM324. The Tl084
requ ires some ca re to pre
vent inadvertent co u p ling, a
more serious concern wit h
the very high impedance in
puts to each se ct io n, One
easy way to overcome the

problem is to avoid com
press ing the components in
to too small a space . Spread
ing the fixed co mpo ne nts at
the IC corners in a rad ia l pat
tern tend s to prevent un
wanted coupling a nd makes
component rep la cement
sim ple r. Beyond this, con
struction is left to ind ivid ual
inge nu ity.

Part of the const ruction
ease ste ms fro m the low Q
o f these filters , Most practi
ca l filter articles st ill m an
age to repea t the virtually
use less fa ct tha t the se de
signs are good to a Q o f 500
At normal CW audio, the
bandwidth would be jus t
over 1 Hz , and the filter
would ring for a week with
just one receiver e lect ro n
po p, if it was no t a lready os
ci lla t ing. With norma l co m
ponents, practical Q s of 5 to
25 e nsure good sta b ili ty and

Figure

•
Filter

- SVF,
fi xed a

Tuning Range

330- 1250 Hz

Bandwidth

25-100 Hz

a
26

Output Volt.ge Ratio

1.08:1 Fhi:FIo

Notes

3900 pF, 5% C· ;
reduce R4 from 51 Ok 10
33Ok· •

9 - SVF,
variable a

330-1250 Hz 40-75 Hz at
(at Fe;)

161030 2.5:1 0 "':010 Reduce tfxed-senes
o resistor from 470k to

330'

2.6:1 total change
due to both F and 0

2:1 Ohl:0lo
2.8:1 total change
due to both F and 0

35 at Fe

35
21

,.
7.3

30 H'

30 Hz at Ohi
50 Hz at 0 10
(al Fe;)

55 Hz at a MI
140 Hz at 0 10
(at Fcl

330-1250 Hz

330-1250 Hz

340- 1260 Hz

350-1330 Hz

+SVF,
variab le a

8-0.
fixed a
8-0.
variable a

B-O,
single pot,
variable a

12

13

15

14

Reduce R4 from 1.8
megohms to <820k
Reduce fi xed series
a resistor from 1
megohm to 470k

2000 pF, 10% C,;
increase fixed tuning
realator from 33k to
>47k to adjust tuning
range

40 Hz at aMi 32 1.6:110Ial change Reduce fixed series
75 Hz at a10 17 due 10 both F and a a resistor from 1.9 meq-
(In passband) at R4 ohms to < 1 megohm

Not es: "All f itt ers except the sing le-pol B·O used 3900-pF, 5% polystyrene capacitors. The single-pot B-Q model used 2000-pF, 10%
polystyrene capacitors. ·· In any of the fillers, raise or lower 0 by raising or lowering R4, the Q.delermining resistor.

Fig. 16. Test resul ts and comme nts on the six sample filters.
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omnidirectional pertorrna
nee, lightning protection
and economy on 2
meters?

THE ELEGANT
SOLUTION•••

Model335A
Kit S69.95
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WORK THE V.H.F. BANDS tunes frequency and Q over
just the operator's desired
range. The procedures are
applicab le to todav's run of
multiple ICs such as the
lM324, the Tl084, and the
3900 Norton , As new genera
tio ns of op amps emerge,
with different biasing, input,
and current requirements,
the rules of thumb will likely
change. However, the basic
principles of determining RC
tun ing ranges will not. G nly
our selec tion of pots and
fixed resistors will vary for
new impedance-matching
conditions. He nce, with ad
aptation for new devices,
CW operat ors and other
hams who need bandpass
filte rs using the usual lot of
rea sonably priced 5% and
10% co mponents should be
able to satisfy their needs on
their own work benches , A
hand calculator, a sha rp
pencil, and a breadboard
are the basic tool s for good
filte ring, Triple op-a rnp de
si gns just make the task a bit
more chal lenging.•

easy adjustment for ham au
dio filters. Using 5% and
10% tolerance components
(or bridge-matched 20%
component s), Q will be
slightly less than theory pre
dicts but more than ade
quate. Moreover, a close ex
amination of the peak of the
response curve will reveal ir
regularities compared to the
theoretic ideal, but these
will always be too sma ll to
make a difference to CW or
to phone recept ion. In short,
for a ll practi cal purposes,
home brew can be as good
a s c o m me rc ia l whe n it
comes to simple aud io fil
ters to enhance reception,
To the degree that we can
custo mize the design to our
specific needs, they might
even be better than com
mercial for some hams.

The purpose of outlining
these procedures is to re
duce the des ign of custom
ham CW bandpass fil ters to
a series of steps that ensures
not on ly a filter that works,
but, as well, a filter that

-.,,
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of all our VHF/UHF items.
Pre-seecroe filters Pre-amplifiers Amen nas
Low -pass filters Transveners Cr)' ~tal Hners
Varactor triplets Conveners•

--..• • ~ l!I .

' ..-J1 MIl. :

POWER AMPLIFIERS
all models include RF VOX 6c Low Soi\(' R.X Pre-Arnpl.
(no pre-amp in M~i L432- IOO)

2: _'" \OOW OlItpul \1\l ll4+ IOO- LS
IOCM' ""Ipd \l\lll44- I00-S
O(M' outpul \l\lllU_so.S
eow outpul \ll.lll44·:J).LS
2SW """"'l \l1.l1l44·2S

llUWoulp"t MMU32- llll lOW inp"t
sew o\ltpul M\l IAJ2:_S0 lOW input
JOW O\ll!"I' MML.432·JO· L. IW <If 3W in

12tiS-1 2YIi MIl> ' eomi"ll:"""" W. I.... Inr driails.

ANTENNAS (incl. 50 ohm balun]
2 Meter j -Beams: 12,3 dBd li:ain
8 ever 8 Horizon') pol D8-2~1

8by8Verticilipoi DS-2M·"ert
12.50-1.:nJ MHz loop-Yali:i I~n
70 cm/MBM 48 $59.95
7O cm/ MBM 88 $84.95

Add a lI an\UTtn Of convener 10 ~our nl\\ln ~ 10m, ern Of 2m tqulpmmh

0100'>( fro m lilt "" ~(';l \(k\:uon of moduk<. ,",...,Iabk for OX. os<'·A R.
EME. An'.

TRANSVERTERS

TVC·4

TVC·4L ufr,. low·noise version .. . 199 defi rered in USA

•

Bau v ,..
~O",

Fo r those who want to see the "rv acucn
be lore the y commil lo acomplele slalion.
tne rvc·. is fo r you. G'eal to r public serv
iCe se tups. demos, al'l(l oett,ng a bud<:ly
,nle,eSled Just add an antenna a nd a TV
set luned to CM 2. 3. 01 • and plug ,n 10
111yoItsac $89.00

ATV DOWNCONVERTER

TC·! PLUS

ATV TRANSMITTER/CONVERTER

$399

Connect 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 .

MODULES

TXA5-5 ElcilBr/ Modulalur .. . . . , $89 00 ppll
I"MeG and teSled moou l. Of:S09"eo to dllve P,l" 10 "'JI1
llnur~I,I,"I I.... 100 IJ ~, "y,I.' OeSIIl" ' efPS~a<'"""",,:5 (JU1 III Tooo "'"~'S lor t.o .. lW( ~ ~1lleO moou!ale'
IS a lui B MHI tor ~!er grapllICs and COIOI ae
QUlr"\ 13 8 VOC reg tl' 70 rna 80 "'"' OUlpul II""'""
Tuned ..m C'yslaI 011 ~39 2~ .3A Of ~2'6 ~ \l'u,
DNl IIt<l...., ..... n ..1lII "'l$

• FMAS Audio Subcarrier Genentot . S29.00 ppd
PuTS AUOIO on ,aul camela "oel!luSI a, bl<laOcaST ooes
at 4 ~ V~I PuTS ooT I ~ P P 10 d'~ HA,~ ReqUires
I"", I m"e 1:.1) to 600 11_ 1110 18 ~oe @! 2~ ""
wor' \ .. I~ ¥IV lla..".,Tt., ..~~ ~ "' ~ , vOlleo ~I'IO

.. dIn

rVC·2 ,.TV Downunve"er . . ., 549 00 ppd.
St"pIoIIe IIRF 'JOI prump 'M oouooe lWlaflCell m"e'
0'95 oot ,......... ~ ¥ld ,~ts .,termor! ¥1O o.er
l(liId COIInects tie'''""'' UHF an,.".. '""u IV st! OuT
1lU' Ctl<l""e1, 2 or J va,ocap IU,,"I ~ 20 lei 450 ""HI
ReI!u".s 1210 18 VDC,. 20 m.1
htr...."tl'. WC2l . ,I h NE64 ~ JS pru mp

1 9 dBtlfJ S~900pp d

Sup.'II"SII '" IY Cl G",tn G,,l,s Ftl pl"mp I ~ dB
NF I,n!. mount $19 00 p~d

let p.e. put you on the air and SAVE!
All four modules 

Complete System price $248.00
SAVE S8.OO over price if purchased individually

PA5 10 Will ,.TV Power Amphher S89 00 ppd ,
I.... Pl~ " PUlCOl! 10 ..an, Rl,lS _ OIl syTlC Top!.
,,'*' Q'~ .,m 1lO ..... Cy l!lI IlA, e,cl'er 50 C1hnt!l
In ¥1O COlt PIu, lWM..lI\ln 10' !lie .._ lI¥Id " ,n gooo
lneamy lor COIOI;,no ,,,.,,>d Reuullts 13 8 woe '"'J G
,~~

Cill cr .. tUI tOt o..t com pla " catalog ot splci f,ca tions. sI al io n ....tup dIagr ams,
a nd opHona l acce sso ril S whic h incl ude: a nte nnas , mod ulators , test !leneralors.
came ' ... a nd muctl , muc h more. See Ch, ,~ 1983 "RRL Hand boo.
TERMS: VISA 0 ' MASTERCARD by teiephone 01 mail . Ot cnece or money c-cer b~

mall " II prices are ~h.'ted ,n USA. Chl'lI' o'ders normally sh Ip ped wtlhtn 24
houts . Petsona l chee.s must c lear first ~ r:

see You a' D.ayton. (818) 447-4565 ~ L~

P.C. ELECTRONICS 2522 P""on tene
Tom W60RG Maryann W86YSS Arcad ia, California 91006
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VISA' ]

SEE YOU

AT DAYTON !

$55 Off!
ALLIANCE
Dual-Speed

ROTOR
for HAMS

lOOK FDA OUR PEOPLE IN THE
RED Ii WHITE JACKETS.

I
I

DAYTON
or

BUST

ALLIANCE HD-73 Dual-Speed rotOf lor Medium
SIZed li;)m a nlennas. Strong aluminum C0I1 5ltUCbOll
WIth hardened ·~ny pitch steel gears & 100 ball beer
Ings. Ril led lor up to 10.7 ftl Wind load area & 1000 Ib
vernul load 450 ,nllbs starnng torque Mounts in·
towel". on toW!f or mast; xeepts 1~·· 21;- 00. mast
Routes at (I) RPM for mo'i'lng oYt'l' a !aril! alCor dow
lor pea~ln g $IgNis Auloma lJc bu~e system,lu ge 3" 
meter, calibu ted S-W·N-E-S In 10· Increments IIlacIl
case. blushed alumIn um tronl panel & bezel. 17 Ibs,

RegUlar $154" -Sale Price $99"
OId,r dirKt from thisad. Send ChKk 01 Mon, y OId' l.
For prompt shipment, Call TOll FREE .nd use your
MASTERCARDOf VISA; COD oreersaccepted,Allow $1
for UPS shipping chalges in the 48 Statn.

AMATEUR
ElECTRONIC SUPPLY ®

4828 W. Fond du Lie Avenue
Milwaukee. Wisconsin 53216

Phone: (414) 442·4200
Wisconsin WATS: 1-~242..5195

Nationwide WArS: 1-8()()'558·0411
AES B."nc;h SIOfft in: Clearwater, Fl ·

Orlando, Fl - Wickliffe, OH - Las Vegas, NV

...21'

6-10 P.M.
Sun. thru Thurs.

{{(flfllllllllllf(!/~\\\\\\\\\\\\\\\\11 )'\
\\! ~\\\\\~1~1~/e 1
C~A~S

13313 Forest Hill Rd.
Grand Ledge, MI 48837

New Phone:
(5ln62&0044

-.... <-0 ..- '-
WA9TDD

cs«. $14.95
RTTY · $16.951'P,\CE,

p,E"\<.·
& Borh For $26.95 SA VEl

WIREMESTED TU $90.00 OF
COMPL ETE. KIT TU S60.00

TU CIRCUIT BOA RD $10.00 l
ADD $1.00 SHIPPING EACH O RDER

Ml nV other Prog r• ..,. In etee• .
A..,. teur Ace. n or..., a ept. 73.

& Herve l t CI.. ADl , Fle .., lngton, N.J. Gaa22
(201) 782·1551. e :30-10:3O PM Enl.,n

w. Sloek The MFJ l 2201 CWIRTTYIASClIlnterlec.

$20.00/1000

-.oRIZON PRINTING CO.
315 S. CRAIG PL.
LOMBARO.IL 60148

aSL!

QUALITY QSL'S PRINTED ON

YOUR COLOR CHOICE OF

HEAVY INDEX CARD STOCK.

FAST SERVICE! SEND SASE

FOR SAMPLES & ORDER If'lFO.

• SendlRec&l.-e CW * ill'l 'fOU' VIC 20, PET.
Commodore s. , ':\la" 8OOI'-6OI)!

• FITlY lor your VIC 20afltl Commodore &I'
• PlKkage incl.-a P'O'II"'" eaaaette, IJO ConMCIOI'.

Ha.dwar.SC.......I i<:. . • SASE lor Dele ile ,

-.......
n .oo
,,~

21.00
" .SO

JI .., T_I(.5VZS

l03lC.l1rta om.
~~TX1S791

I need help on !he ~lpY~j~R-53O
!5OIi<HIlate gen.-a~lOge reoei_. The
ph" e I crc~ oeclllator Ie not """,",in;. I need
any infOlTT\lltlon on part$ l'OUl'QIOS, align
menllt roublS$ll(X)llng data, or IndlvldUllla
who een ,epal r. If anyone wants to start an
fl.63O club or newslett8f or knows of seme,
contact me,

I:J I,"U
1320 Grand A ve. Sa n Ma rco s
Cali foroia 92069 6 19 744·0728

••---~
-~_us_N'_u....

PM... Doheft1 W100
PO ISo_ 2tl

Port T_.-..d WA ll63&a

HAM HELP

Wanted; bto lrallSC8i .. lor.~

lund SP«:o.JX·1llfn ot528 (R214CJFRR 6!iOI.
par1 I'lUll'lbeI 311ftO.1. AIS(l ........ box of
coils lOf N.tional RA~wt'Iic:lll wlll donate

to'he II..' taller.

W. ... ""PPr ' 0 {lIfT"OW H.,., H.,p /1'"
j~. ,,.., 011 • ~c..".II.~ 0.. 1•. W.
. .. fIOl flItPP'Y "'~ _ h.... ro II.' ,im,
from 0''''' /luI;'. to dec/ph« CI'IPlic
nol.. .cr"'l/j~ I/ltIglbly 01'1 ~red

po.'e.rd• • nd ockJ-,/zed I cr'Jn of paptH.
p,.• • • I ypt or prin, 'fOU' f«1w.' (--" r IA
doubl• • paCfil, oo.n B'n " )( 11" 11tH' 01
pap« , lid u.. upper' . tId lowwc:. .. I. ,·
r.,. ..".... .pproprl.,•. AI,o,~•• 1ft'"
• HI" /o0ןI. /ill ' • " ' ," nol .11 " /." ,,"/ell
0tNkI ". .n ...,.. 0<' .n "-r-." . rod . 0 M .

H.,., .. It _y ,. tobeJ~, _ . .. no, ,.
mm., ";,h~~ of «PJi~' ",.~

ufK:'~ 0/1 E" fll I rx ,,.. ,.., 50 ,..~,

r"".... 1M 'fOUl~.tion.

0. • ...
1118 '_ ....

S.nF,.. c'looCAN122

About 25 \'HI' ago, EmefSOll ~ believe!
came oul wllh a portable radio powered by

~ltllliee .ndIoI' 8 bulll~n sol., cell. They
only~. 1_. (l wonder wily?) II wort<<<l
well "';111 boIh sun and arI iflclal light. I
\OfOUid like lhe name and..xll • of the

maoufac1"'. aince I "'~ one of "'- old,-

FRESH STOCK · NOT SURPLUS

RF TRANSISTORS

2·JlI MH.
PIN NeI UstehiPf PIN NeI

M~UU " " OIl U I .OII M~HU 113.&1
MIIHI, 11.00 sa.OO MRF."A 13.&1
MRF. &I 12 .&1 21.00 MAH5t 11.110_.$GA 12 .SO 11.110 MRF.IJ JO.cKI
MRF." 11.cK1 n.oo SRFJOn 1S.cKI
_uu. 11.110 nOlI SRFI7Q u.oo
MRF... " .SO 31.00 conu 11-50_uu. II.SO 31.110 CO:l42. 11.00

H9' G-.~ PItn , 0.- ,0_
~ ..

114.50 _UI
31.50 MRF. 71
1• .50 _ . 11
U-OCI SOI"01
14.50 SO,&l7
14.50 5'0.12

~HF ' UHF ru"srSfOl'lS
Tvt>e I.!OI.o'lt Rot>ng ...'" -
Mllf'I]I 1. 1 30W ,1S..,n SlUIO
MAfJ,", II I . ow ' 111--171 11.00
MAfJ. . IF} .OW 130017S 21.00
M~ F111 lFl . OW 130·171 21.00
M~F.'J IF) 10W INiO 20.00
SO,.II (Fi 80W 130.176 2',50
$Gun lFI 115W 130-176 31,00
60'''' IF) 150W 130-176 83.50
2N6011 (I) I5W 130-175 1.15
I N60.1 (I) I SW 130.176 ' .15
I H_3 (I) 30W 1300.171 1.16
2HIOU (I) .OW 1300-171 U .OO
2$(:11115 I'" 130·171 15.00
2scnn 5W 1)0-171 20.00
IlIRF"'" {Fl IS W UO·.'0 I t.oo
_... {Fl ISW . _ 10 21.SO
1lI1lF.... lfl"'" '-'0 24.S0
1lI1lF.... lfl 60'" .,.,..10 ».M
TechnICal ASSfStanctl arK1 ecss- ereeeece
rnlofmltl()(l 011 CD. p r o RF, SRF &. SD PIN·s;
Call OI/f Eroglfle6"rog [)eo! (6 19) 144-{)728
WE SHIP S AME DAY CO O,or VISAIM.C,
MlnimllT1 Ql'oet' $20.00 Add $3 50 Shipping
Rf P.- CalalOg Avail. O EM &. Ouanhty Discounts

ORDERS O NLY: 800-854 ..1921

~IJI~..
'"iiJlllI~
.. SH List 01 AdWl,lis ers on pa~ 130 73 Magazine . Aprll ,1984 115



I

llO, covoring ai. complete VHF and UHF
trequency banda 100- acceas to thouaands
of police, lire, public aefV~, buslnesa,
COfl1I'I'l8I'Cial, and amateur-fadlo frequen
cies and channela. Selecled frequencies
from any band a'e easy to program Into the
scanoel"s fTlemOI )'; the l10 can saon the
frequencies In Its memooy or _rch lhe
banda for whomeJllr happens to be t.......

The l 10 can saon Its to c"-nnels In 213 01
a seecee. Seard>ing its threa VHF binds, II
U1n 00'I'er I 114Hz (2(lO frequenc'" In ~Hz

Incraments) In about 17 _odS; on Ita
mree UHF boInda. II un~ 1 Ml-U 180
d'\annIIIs In 12.5-«l-Uho.,.,la, in IIbout 6
seconds. "" alJlQmlllie priority control
checks any selected channel -V l'/IIO aec
orQs and s-...ilches 1...I."tty It In ac;l:"'--

Pmgrarrrning lhe Aogoooe, Zl D la.,......
6UMIr by a __ 01 plain-language~

sages t"-t appeal on liS dlsplay. n
ptOfJ'Ipts Idarltify the action lhara In pr0

cess or required next. IndMduaI channeIa
¥a programmed by using lhe fUT-.rIC qy.
pad to ..t. a desired frequency 00- by I(len.

tity;ng a desired frequency ........ a.. ching.
/< special Cin::uil _ "'- enI!1111 In

".'iQI Ylor up 10 a ....... la/'louId """"'" fai l
or if the unit is traoaporte:l or temporarity
Sl~ It does 110 -...ithoul: bitt... (the
usual method of rr&TlOy proleclo; to
..-oid plublei'. xieted W'Ith bIItary
!il,11\.Ire lrom 'otV«:t.

The ZlD can pick up mc8t tr-.nillSicJ.
in me low VHF 130-50 MHl), VHF !wc><,oat•
amatsur (144-148 MHl), lllandan:l ~F
l'I-5l>-'70 1o!Hl), and extMded~F 1470--512
114 Hz) banda. Its III '~'ng __ is

l'I9 . 3. UN/AlEC sw"ch ...,,, aMOO a/'ld
".,•.

...
~.

~... ... c." <0
~ ,...

'b
?1

~

*

Fig. 4. Tha Varlo mlt f,lx 6y$lam ' or de6lgn·to-purpo6a pana/s.

REGENCrS1~HANNEL

PROGRAMMABLE SCANNER
~oe~ EJec1ronie1, Inc.. now ofI.-a a

10<:ha0neI prograrnmatIIe $ICIIfW'OIIl" -...ith an

....... of~ '..I ......_ lnduding a
little plra help cluing PO O\jl. ,mil'Q. fie.
IJlI'lCY (the only Arneriear'H'nad .canner
brand) I\Q announooId IhI production of Its

Group, 2fl Nortlt Fifth Sf,"' . twllnflf#lpoll8
twiN 55403; (61 2}-375-ltlO6. Reader Service
number 480.

NEW HAMTRONICS
CATALOG

Hamtronlca, Inc., has alVlOl.iflClld pubI~

cation 01 their _ 19&t mail-order Qllalog

lor the VHFoUHFIOSCAR enthusiast and
two-way rad io ahopa. The 3&-page 1'fO'C)

color catalog lutur. many _ producls,

Including an exPllnded line 01 FM repeaters
and "CXMtorIee auc:h as jIOWlIf amplifiers.
DTMF lotlCl cleo· oriel/coRtroilers, and auto
Plllc:Nola. Also included .8 the linea 01 FM
and AM , llCII4 " s , Flo! Iranamill-' VHF
and UHf t r-.milling and AiIClli'ring COf'

~_ ~1'huIl'" ' llCII4.... 8llll-t.lHz
_ ~_ plewnpl, and olIW
products HalT\(ronIca I\Q lOng _ noted...

For )'OU' lrea copy 01 !hill al\rac;l:i¥e _

catalog. write 10 Hamr~ Inc., li6F WouI
Rd--. Hilton NY 144M. 0'1;./1 (716)392 9 C1O
(For _ I, .. mailInG. pIeue"" S1.OO or
• IRCa.I Aeeder Senok:e numt&' 4711.

A friend of mine In Ah1ca a9:ed me If I

00UId get 'or him a circuil cbgram laoet.
malic cbgr~ for a Halticfaflers HT-32 /<
and a National HRO model ST/< 1.

I wtll gladly Ply postage and copytng

<XIII' If anyone can~u-.
__M

PO 80. 3434
U.IIO_"';n CO 10161

I reed ...ice Illerature and ." operaling
manual tor a Fndlw1 23Cl!)A TTY Flexwnt• .
NIIIne )'OU' pric:e. Also, ctoee anyone kncM

the Iocalion of the manu/actura?

8atI So•• s W2Qvtt
411 Hamilton R4.

Glassboro NJ 0Ill2I

Tom Phipps KA4CSG
ec ... ....

Ft, Hood T)( t6544

In 0ftSer 10 mal<e up IndiVIdual , -...itchet
into a keyboan1, MEC poOOuceoI tha Varlo
Support, a MakmIon matrix sys tem avel~

able In Iffl cell combination up to 10 )( 10

(Fig. ..~ The support it prorideI 10 tha
switch en&ufes accurate allgnmenl and an
ablea lha s-...itch to IlfI mounted on a 'ront
panel. Pressure on tha PCB Is minimized.
snd PCB mounting Is, In fact, no lonoer
~,

The wtIoIe emphasis ia on making things
easy- the designing. orderi~ and all
sembling-while the malerlals aatialy the
engi.-r and the emphasis on a taeille de
aign makes lhe finished producl &lIsy and
pI&lIsant to use.

To get the name of dlSlributors In coue
tries other lhan the US. contact MEC, PO
eo. 26. OK·2150 Ballerup, Denmark. The
US dist,lbutor Is Electronic Components

I reed Installation inslructions lor Ii'll
loom AHol aUlQmlltic mobile antenna.-

.u.rt s.WIlda WlJ22
5510 E. Galllnollll Aoed

CIo"u.1l Oti 4S23lI

I reed a copy 01 the Ken..........s phOnII

PIlch PC1A "*'IloaI. Will PlY !of the~
duction gIalIy.

I am looking ' or a Kh\ImaIlc: diagram
ardor manual for thl Elecll'QniCt; Int_
tlonal Corporalion model 150VHF ,eoeI...

-""'"1S14" 2nd ktIet. Wilt
eon-.Il, OnCario
K&.llJ:t~

Wanted: edwnlItlc:a tor (I I RCA WO.J3A
8COPI. 12l R.cikl Shed< catalOg no. 40-217
,t.eo amp, Pt OIeon RA·l113 al.-eo recef\o.
. , and 141 Realistic l3-11llll st..,;) ,.......
Adwi.. coat.

HAM HELP

NEW PRODUCTS
DANISH SWITCHES ARE MADE

USER·FRIENDLY
"lEe,' [Mni$I'I~ llj,...ted In BaI

IeruP. ......rtl of CO(lenIIagIn, Denmar1l,
Ila$ ~ • t wite/'l manulaet.- since
1936, until _tty eoo.e.otratl"ll on rotary
_ fer SWlI~ It now~ IN IIU
li~UNIMEC modular . wltch range.

FIQ- 1 __ ... bale .11..,.t.-etion
.-sion 01 tile PC&maunt lng . wltch ('11>1I

other (l(ltion being. mom."tlol'l"«tion_·
sIonl. The InncMllion It lhat -=tl 01' the two
swita- contai,. all lhe c:ont.ct• .-.

lIa"Y to ll'owlde lhoe .11_11 c:ont«l
f\n:tions; two do contacts two con-
tacta. two~ conIaet.. IwO and
two bnIiIk contllCla. and .. ,.Ied pcqnty.

From tile point 01' Yiew of ordIftng .roeS
Slodr.ing. tllia g;- the greIIl """"1Ige
tNt onty two typM of ...tch~ 10 be
I'lotId In al<n. The""""" function .. del.·
mi...:l by ..."py ..-..cling ... approclfiat.
awileh I..............ltIlhe PCB Hacking.

The UNtMEC It • lOwiWoti~ .witch (10
mm I'lign) ....!g"ed lor2~ PCB
mounting. The Ilouaing and key .,. 01'
g1__nloroed~t. eu....rolon),

the keycap ar-t....., ABS (N<Mldur), al'ld
the contloCli. both II_lid and rncMng. ....
O.Q06.mm "'-'91.1" br--. wllh gold
p'-ti"ll .v.lla/)l,t on~1. St.lnlle8 .teel
i. '-' lor ... no••il apring. latch pin.
and keyspting. The .witch has • minimum
Illelime of 1 million cycles. II can be poe!.
lIoned on the board . tralght Of ....ith. 180
twist Contact _Ialance . lter 1 million
cycles Is 1yp4calty 20 mllllohms and contact

bounce Is leel lhan 1 mi.
FiQS. 2 and 3 show the assembly of the

Iinialled s witch wllll knob .nd bezel. The
desIgn Is Intended to have tacllle appelll ,
and the key&, knoba. and bezels are all
available In a choice of ten colors. In addl·
lion 10 lhe coIor«>dlng poe.lbmtl • • the
VNIMEC ean 111110 IlfI mumlnllted with up to
fou' LEOs on IIny one switch. The LEOs lire
available In ,ectsngular or plnhead formal.
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.nd the COUpler oonaIat only 0/ 51).

Ohm oou arwl. 13.6-w1lt-dc cable. An "An
tenna Tuned"" f lag line is alto ~1llbIe to
sIgI'laI the (lpl!IratOl thai the anl_ sys
t_ has Iuned. Asi~ 2:). to 15-fooC ....t_
na II .11 tr.-t is requ;rec1

The ooupler is H1I-oonlained wtthin •

sturdy housing of rr""""" f ibetglass wi th •
gul<at:_1ed _ll\eI po ool ~. For
c:omplete dlIIa ilS . nd I~I spectli<:a
tlons, pIea.H <:onl.,., 51....... EngI_
/171I AU OC'i.'e .s, In<;, 1(13() 22Ot" SW. Moon/
I,ke r.""ce WA 96043.' (2Ot$}m-2182.
Reader Setvi<:a numbotr "76.

SOLDERING SYSTEM HAS
OVER 270 OPTIONS

With Wah' Clipper Corporation'a .- as
torI"*l! of 15 mlnla tur. soldering irons
.nd 23 tips, • user can er- from over
210 "'ff",ent soldering combinafions to

match prec:;se """"" "'".-.
The 15 ()ryx- miniah.... ~ eec:h
I 'ghi.", V. ....~or ..............1llbIe

101 temperatures ranging from 515. 10 8500

F, trom 5 10 25 w.ns. arwl trom ".5 10 2"
"OIlS. Their~ alI!I arwl prKiM t.....
perature COI'lIroI malr.1I tr.n UMlui 101 s0l
dering r-l-.itiYe <:cJfflClOIl"Is.

The Irons can be c:ombined with .ny 0# 23
tips ,anging In s iZe I,om 1125" 10 Y.32'" In
_al Cf'Ioit;es of <:onflgu..lIon. Tip COI'l

. tru<:lIon Is ni<:kel~aled or i,on-pl. ted cop
per ' 01 moslappli<:allOl"lS, .....llh sol id nk:kel,
goid-fInd, . nd OO'S Coppllf . lIoy (NASA) lips
.v. ll a ble lor spe<:Ia l 'Ilqui,emenls . Tip
c:nanges are easy.nd no tool, are required
Cooled lips a lmpfy ,Ii<le off arwl on.

For lurther inforrnallon. COI'lI"" Wil hi
ClI_ Cotpora ,iQII, Sterling It 6J081;
(3,~ P I . :leI Ser'Iice number 483.

FLESHERCORPORAnoN~

NEW TtJ.1200
The..- m 1200 I)HFNHF ?TTY termi

nal unit lrom Flesher Corpor.tionla in an
,_ to ,apldly-grOwlng I'l~ oom-

IcNrs It to remember, stOl8, and Immediate
ly ac:cesa data for 1...lanl ,_II and ....te/'\
i"ll lhe next time the s.me IrequMc:y I.
used. On-lhe-.pot luning la I.st, . ccurate,
a nd aulomall<:.

The 1612 actival n on lhe lirs l . yll. blilof
• voice t'ansmisslon . nd luOCIIOl'lS auto
mati<:ally to eHeel opllmum lIanac:ei_-lo
.nl"".... power lra",l", over • full 1.6-lo-2!>
MHlI'IlquMc:y range. The maldllng pr0ce

dure ;a lully -.Jtomali<: and requires no ec
tion by the oPer.lor 01"'" than the normal
press.lo-l.lk IunetIOn- The SEA 1612 dow
root require selUf) by • tao;twlici.on...cl has
\jjf1USIIy no c:IIar'v*lng Ilmit.tions, ~
widing .... infitlile no.mber of c:hannels wilh
In Its~11ed freQuenc:y r..-.ge.

The 16 12 will oPer.le with any HF~8

1.._ thaI hal t1&11dsrd 5O-Ohm out
put. C<lnne<:1ions bet_ • 1.._

1().31" ioches WIde by 2-1~ loches high by

3-MI ioc'- deep.

For additional Information, <:onl a<;1 ....
gency EIec'ron~, In<;., 7107 Records S t.,
Indillnapolis IN ..6226-9986; (317}545-428f.

ReaOer SeNi<:a numbe' 484.

SEA'S AUTOMATIC
ANTENNA COUPLER

5t......." Eng!.-Ing Assoc~tes !SEN
hasJuallnt~ the SEA 1612 lully-.Jto
matic ....tenna coup... 10 stale-o!-1heoert
microP" WMlf-bued eoo,pier, the SEA
16 12 leal_ • """"ng modew thaI aI-

eleclronlClo.1y optimized for MCh band. and
en ant_ JKIlIa plO<lided for an opt~1

8l<Iemal .nt_
A en.nn. IocIIouI ",c:IullM ~ed

cIIaInnotit trom tJe;ng seaMed, • ""*""'l '
I........... WlI_t is in monitortng _
limited no.mber of eI'W1nels or ........ _
Ieo;t.,;! cn.mel be C:Oii _ only gq:eslnnally

of int_1. se.nners In~ for "'.
ample, often e xclude fi,&depelt"*ll t_
tical chIoMll!S IPc:epI during ....101' II,..

A~.y 'eatu'e helps keep on IOJ'
both aKlq of • <:orwersatlon on ch. nnels
.....here c.lls are usuall y mel by repl ies. With
scan dIllay M leeled , the Z10 .....alt . lor ,boul
lwo secoodS at Ihe 9I'ld 01 a t,aOlml selon
Qn <:aM I""'e 'a a reply) belore It reeurnes
scaoning; .....lthout scan delay, scanning '''"
...". in aboul alx-lenths of. secotld.

WI'wl _rchlng. lhe Z10 del.\"S 10UI sec
onds atl... I..nsmis.a;on before reauming
ita Man;:h. Thi, nat only allcNrs lime to ka
len tar • fIlPIY, but also pl~ eoough
lima to .-..::t the freQuenc:y for progr.....
mmg Into one of the ten~ (;hannel

_ _ -or aImpIy 10 nate the ' requency

~-
The human 11Id(lf$ in the 01olI0" 0/ the

Regency Z10 ... quite aPP¥8nt. Its easily

fMdallle (YaCuum fluor_I) displ.y ""
big dig'ts .nd , choi<;e of two bright",,"
I_la , Sliding 'IOlume a nd squelch COOlrols
are easy 10 poeiUon . c<:urately and ea.y 10
'aad .....ilh , gla n<;l:l. Its audio .mpIUI",
deli""" a ' ull 1 Wat! a t less Ihan ' 0%
dislortion, , nd • jac k lor 'n eol",....1
speak", Is provided. The keyboa rd . nd d liJ.
p1ay ...e .ngled 101 easy Iegibili ly.

Dual power aupploes are buill In to permil
p1Ult'in M: oper.lion at home 01 de oPer.
lion in • <:ar 01 01"'" ¥I!ltlide~ nat~
hlbll.,;! by law\.

The~ .., Z10 is lIlAi"";! and FCC
certified {Part 15, Subpart Q. It "......
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For lurtIW inlornalk:ln, or 10 order, wille
or call l./nMnIIl EIactJ'Ol'lks. Jtoc.. 45.S5
Glows Road, Sui,. 3, Columbus OH 43221;
1'l51 4J-.866.4605 Reader SeMce number 481.

lhe "",",Ieor Banda ~ Mililary.
W"IIler. Etc.), Frequency list 0/ Cornmer·
eial Preas ServIces. Secrecy and 0I1ler
Codes Used in RdoIaierype woo.. and
Tables 0/ Abb....I."lOnIllMd in AnY.

TODAY
I _ ...... ' w - . Iftn · =

ftaI.-.-lftn· .._ ......-...."..

In a large 8V. ~ x 11 ~ IlOfIbound adlllOn
with ... easy-lo-read type slyle and IClnTIlI.
the book'a __ chapters (;()¥el': The Ex·
citing VoIorId 0/ Amal_ AnY. Operaling
Paramalers and Conoapls 0/ RTTY,

Slraq.t Talk on~~1IldRTTY.
RTTY Syelem8 tor Home Comput....
RTTY e.:w-ta Vou Can BuIld, DediCIIlad
AnY Terminals .nd Syelems, New MIni
RTTY Syelems. Fascinating RTTY Oulaida

RTTY TODAY
RTTY Today Is. complelely~~uldfl to

amaleor RTTY which COYefS all phases of
radlaleletype. This ~ book .na-a
many QUlllltlona .sked about amateur
RTTY and other areas auctI as the home
comput. tor AnY use.

Authored br DaW! Ingram K4TWJ , a not·
ad autl'lonly on all pIIasea of ATtY,Ih writ·
len in a etMr, concise marner; all ....terlal
is _ and uptoOate and~ lhe ~t
_tty de' l'cpecI RTTY equillfT*ll and
Sylll-. RTTY TocMY is rutty ~Iualraled

..,In llfIOlot. diagram$, AnY.."tion Mt
lIP' and equlpmenL

atOfFaI' ~, ....nual . The TlJ.1200 IIWIII bt'
availabla. tor da.l~ br April 30, 19&4.

For mont InlClnTlllion and lor a. at.tog,
..rile the FIHhw Corpora/Jon, PO Bo.or ~78,

Topel<a /(S 615601 rx cell f-8lJO.HAAlf.RTTY.
Reader ServIce number 'l82.

~tlon .-ls. The ~12OO . lIOlII _ aM
e.udol IIld ASCI I ..t. 10 1200 t.ud and
.-Bell 2O:2 .......ard 1_ (1200 Hz IIld
2200 ~ The TlJ.12OO hM ....ny applb
lionl lor modeon cornmunle.Ilionl, ineltJd.
Ing RTTY repeater Sylllrtmll. The TlJ.12OO
prcMdell TLL· a nd AS-232C-eompallble 110
.nd Inc 'udes " . nsmltter PTT OUlpul lor
complete lemote control. It .Iso ~des
AFSK OUlpul and ADA (raceh'8d d.t. ava il·

.""Fronl,,** control. lneluda only Ihree
pue/'Iol)uIlon a wilcnea 10 «*a.111: POWER,
SEND, and NORMAlAlEVERSE SHI FT.
Threa. LED lndiealOl1l t/low 1,*, s"tU$. The
TlJ.1200 is COI"I$ln.oet~ IIWItl'l • all-met.1
CUll tor protection. 11'a. !l-116'" W x 1~~ H
x e- L.1Ild _1*"1 D6Zi Kl eowllOC:lOl'$
....... Insl.lllng and using the TlJ.1200-A...IIat;H e/tl'llIr 1IWIr'8d or In kit torm, tnII!I

TlJ.I200 oorr- coolll)lela ...In .....ting
D&~ 110 plug,~ 1UllClly. IIld an «*.

RTTY LOOP
Marc /. Leavey, M.D. WA3AJR
6 JfMny Lane
Pikesville !tAD 21208

Lasl monti'll _Ole. tilt about a .- tO'1
here at WAJAJR, a TRS«lC COlor corn
put .... Baaed on the ~I powerful eignl·
t/jt mlc.oprocessor • •ound. the Motorol.
1S809. th is Is . lilSGlnatlng compuler which
gl_ nuge poIentlal at a barg.ln price.

Well, I h.ve h.d • chance to I. ke a
Quick look .1 one piece 01 AnY soltwa re
a v. ll. ble lor Ihe CoCo_a ATTY/CW c-o
gr.m from Cl. y Abr. ms SOll w.... CI. y Is
known to us 68.. m.vens Irom w.y back
• nd has been one of a kernel of booIIl....
lor e8u syelrtmll Irx ....ny years. Tllia
look' like one line piKe 01 101l... r...
100ks- 1..1It ..... a lUll rll"'lllw ne.t month.
but lor those of you....roo Just an'1 ... II.1et
me dangle • lew choIee 11dbI1s- This pr0

gram will receive and lra nsmll RTTY at all
con.no.. sPM""ll, .,Iher in M..,.,.ay or
ASCI•••nd ffICei.. and I..natnll Morse .1
up 10 9i9 ""Ofda per minute. n IIaa bull....
lor tr. nsmll, tape se....nd mora. No! . 11
Is goIdItn, Cl.y, bu l l.m impreued! More
aboul Inla gem .... 1 montn.

NOI IOs t.y aluck In one CPU vtI'In, I h• ...,
• card here 110m Henry Klrchmer KF4UW
In AockledQe, Florida . Henry asks, "00

you know II anyone makes .n Inlerl _ lor
AnY .nd r::N .nd the so"...re lor lhe
Time~nelalr 1000 or .- 1500 lhal I
couId.- wilh iT!)' (lral'tllCei¥erl? ~ w.tl . br
"ltroke 0/ _endlpity• • 110 In lroe mallar,
,......, .n inue 01 OlX. billing itsell .a '1lle
Journal CO¥8fing Arm.levr Racflo and SIn
cl." Cornpulers_ZX-ao, Micro Ace,
ZX-61 ••nd TimelJSlncl.lr 100011500.~ In
the Is.", I received (NOvtII'Tlber. 1983). .111·
cln inc lude se...",,1 lor Inlerl.Clng the
TlmelJSlncl. Ir·lype machines on ATTY
and CW. with e.pl.n.tions 01 ASCII .nd
Mu rra~ (.lthough Ihey call II a . udol) ecce
lor Ihe compulerlsl nem. Tlley even h.vtI s
short blbllogr.phy in lhe llack with al1i•
cles In v.rlous .mateu....dIO magul....
.ela led to RTTY. I .m • btl dlslurbed, how,
_. tllal willie lhey 1Ia... lilting lor T3:
Am._ Redlo 'a Tech"iClil JtMJm.', IIIlIy
do not menllOn thit column. 011 well , I
Q.-& lOi'o«xxl, at QZX rNcb 11'111 col
umn_.It8I' .It, I did get • copy. Anyway.
Int_led prospectlvtl .eadera mlll"l dr09
them a line at QZX, 2025 O'DonneII DrIve.
Las c.uc.s. New Me.lco 88001 . A year'.
subKflption IS $12, according to the inlor·
....llon received. It wouldn't nurt II you
mentioned 11'1.1 you ...<1 .boul Illem In
"ATTY Loop.~ would 111

Anolhe r sourc.. 01 RTTY lor lhe

TlmexlSlncl.lr Is Ken carpenler KClUG
who makea a series 01programs under the
buslnsss name of Ke ntron lcs , ThaI III nol
to be conlused with Kanl ro niCll, mind
you! W..II, K..n oll..rs a s ..rlll$ 01 pro
grams. Including RTTY transceivtl prO

g''llms. Morse progr...... and some ......
teur..adio ul ilitlea.•n designed lor the
TimelJSlnclalr 1000 or Slnel'llir ZX-61 . HI'
AnY progr.m. Irx e.ample. III toutad as
lea-turing recei.. and Iransmit buHera.
spilt-acrMfl dlspl.y. mulliple baud .al..
lor ,,;Iher Murray or ASCII model. !\arGo
copy option• • nd more. Requiremenl. Itt
elude. compul...ilh 16K or more 01
RAM. iI RTTY 110 poI'I• • nd. terminal unll
up;Jble 01 Inlerl.clng with TTl~eveI (no!

RS-2321slgnals.

ThaI 110 port II desloned ilround an 8250
ACIA whic h lak.. care ot~dlng. baud
clock . Iong with converting serl.1 to paral.
lei and back .glln. Apparently. thers ere
also IranslSlors pr~ded lor some degr..
01 Isolation hom oulslde YOII'lll/Itll. No men
tion Is madIt 01 optoisoialOl"$ or lhellke.

T)'lllcal prices lor Ihllae Items are $.2S lor
• lape 01 the RTTY program, guar.nleed to
\oed or It will I:. replaced upon return, and

$70 lor en 'U I nO'ed and lesled imerl_
unlt. pi.... I*lage .nd I\andlirog. I 1laW! no
inlOffnatiOn on how -...II or eaail)' lhil RTTY
Interl.ee oper.le.;~ sornIt 0/ you 'II'f'oO
haoe played ...In It will tel: me know. How
_ . It doea -., as lhough mont Ia be
coming _1Ieb1e Irx this lruly Iow-<:ott
"""",.

II you would like mont del'llils. write to
Ken at his ofllee, Kenlronics. Inc.. PO 80.
586, Vernon, Alaba"", 35592. Be surs to

w.tch the spelling of their n.""" ilnd Orop
ou~. OK1

While I cannot speak lrom the e>pen.
ence 01 having uaed the Ial lowlng progr.m
myeell. a lelter l'omJerry Wa< kraueh I<tHZl
In NofIh~ Imnots. apeaI<a~ h9'
Iy 0/ • ATTY progr.m tor the VIC-2O end
COmmOdOlIt-6( comput.... A...Ilable trom
RAK Electronlca. t'- pecl<ages I_ture
toftwilre 10 lum ..II... COiTIPUI8I' into •
basic RTTY tenninet IIld setl lor uncIar
l...-.ty dollars eKh. SoonIs like QUile •
bergain! You haWlIO ... ......,.. terminet \.nil
or some otI'Ier ..av 10 lum In. _1"''IlI audio
inlOonIo« put_ and ... AFSKoscill.tor 10
gener.le the .-.sury -. 11 you're In
teresled. drop RAK • 1I,..t PO Box 1586.
Orange Park. Florida 32061·1585. I don'
~ to prompt you .. to whefe to tell lhem
you r..ad .boul them. bullet me know wh. t
you Inlnk II you try lhe soIlwilie.

GoOnglrOOlSylllema lhal soom 10 have a
101 wrlllen lor thern lO the other exl r_ , I
have e leller here IrOOl Philip ShUlins
~ in Oaylon& 8Mch. Florida. Phil
rootllS lhal he Is "llrOOllng wiln . ntlclpa.
tlOn" looking tor a. RTTY program lor Ns
Kaypro-2 computer, wetl, PnM, as I haW! ....
dIlcaled here beIore, In-.-e haWI teerI ...
IIWII)' Ie. programs, or ..., ponogram .n
nouo'c..ne"ts, thaI haWI cn 11 iT!)' deal<
lor tileI~ computera. 11 you an run •
stardan:l~ progr...... you may be
able 10 lind or. on a local RElflS. but other·
wise, I am .Iraid I dra... til...... I will keep
"" eyes out, \I'IClugfl. and jlUll .Iong iIl'/'f Itt
tormallOn I reoe/¥e here 10 you .nd the _I
oflhe gang,

I have e letler here lrom Hughie Chavis ~

can' lind ths envelope. so I .m root e••clly
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Sur' w!lIf. rw I.). "'nyw. y, HIJl1IIe Is trying
to Nfl. Teletype'"KS~ from his Tl-99l'4...
comput.. by ruMing dlta out of llfl flS.232
module. He Wfit-. "The KSA-35 Is set IOf
10lMrwprn -'at dill Ir_ f... The It:JoIrIoesI
beud raIl for lrw n f'IS..232 moduli Is 110
~ The n flS.232 moduli "" a PIA port
in -'dilion 10 trw I8IiIJ ~ port. My qt.-.

lion ia, I'IcM do' _.lIICI rhI KSR.35 to the
flS.232 moduli 110 rhI prinI.. capIlbllity un
be ulilileot7'

well, II'lotI1o II • .-y tlaIk: pl obleon wilh
_oeel ing "- two uM' tOQill:hel , tI'lIly
Ifa not I(lMklng trw _lango'''lI'l For·
get di.lect.. rm tal~ing majOf Ian

" '''9''''-''5Cl1 and tr.lUfTa y ... about U
different IS EngUIh and Hebrew. It would
nol be too hard to COf\f'I8CI lhe pars llel port
of the n Intlll1ace moduli 10 laimple UART
chi p lauch IS Irw common 1013 v.riel)1,
provide. elocl< elreull,.nd pI.IIlhe dlta out
at the correcl rala, bul the problem remaln$
that tf'oll dal. wmlng out of tf'oll eomput", Is
In the wrong eode,

Let me e.plaln. Tobegln with, reaUze tha t

trw "!>Iud" <leSI(jn.aUon merely refers to
I'IcM IT\Ilny dlta bits per seoond ... being
tranamlUId. T'here 'a no relation bII_
trw "tNIUCl raIl" and rhI type of encoding
UI«I 10 aancI Irw dt,1a- With plain old M",.
ray ('d trw one WI .... alt familial' with
on FlTTY. and trw one whidl your KSR.35
~-ore _'.' ...., speed is !hi _
called eo wora. per minuta- Now, not 10 go
into all the math fttItoI now, uch charact..
-.ill' of fl¥ti dt,tl tlit.. one start bit. and

a "OP tlit """'<:1'111 a tad longer lhan "'" 0Ir.
.... ThIa WOfka out to 7A1 unilS per char·

acter• • ith each unit being one tlit of 21 ff'lI

length. e.dl chalact.. thus lakes 7Al
times G.021 1IOOIlds. Of 0.163 _ods. In
one mlnuta, II'lIre ""OUId be 368 charact_
In onellCOllll. &.1301 ctwaeters. Now. 6.1301
.........:t_ per MOOIId ti..- 7.41 tMla per
el'l.r..:t.. (ren'O!lf1lbei hOw the units c«n
ceIed oul In ligebra?) yields <15.<15 Ms per
seoond. This Is 45.45 !>Iud.

Withou t working through a ll this IT\Ilth
aOllln. trust me thel Ihe commonly c«Ued
" l @Wpm" speed la about 75 baud. That'a

one problem, and WI'1'tI s till ta lking ' 1_
..... tr.luff.y code.

The n eomput... II """t OChen. .
....~t ASCII 10~Ia "';Ih the
outaidl ""IlfId- Now wc:n eharKt. con
a1"a of a a tll1 bit.-. dlta tMII, • paIlty
bll and lither one Of two .top bll.......0(1

Ing ofl.. on "'" I\anjw_ IfM)IWod. ""
bill do not In any . 11)', $l\ape, Of fOfm cotl'e

apond 10 "'" RTTY tr.l00'll)' code. Wh.II you
.. II haWllO do II~ the ASCII coming
out of 111Ieomput. 10 ........y. shift~
then put it in a fOfm that till KSR.3I5 un......

l'U let you Ihlnk on that one IOf I bit. and
.... t monlh I'Ushow you I lew .I~ to Iol>

oompUIh Ihia lasll. While aott....... tec;;l'to
1lIq.- heoe been !he """t popular llrith
l8«I of IOmI compuUIf8, the limited ac
cess 10 the T1-9llI4...•• Infll rds mlght wel l
hamper thaI Ipproac:h, aOO I leel that you
mlghl be inc lined to s tic k with I t04slly out·
board I pproach. Let me oel out thl dralli ng
board a nd _ what develops.

Now. I nol e to all of you wfIo haoe Ifled
10 c« 11 me on the phone ewer Irw lUI lew
monlhl. Please don'. It·. not lhal l dliIll kl
\'OUf calla. but I am a pI'IysIeIln a nd my
home number ia not liatld. It . mIIII)' that
....ay IOf professional _ My office

number. Of_-w.v~ "" llIldId a
number of FlTTY calla in llU1 months, and
they don' INlays know '""', to do wit,.
tl'llm. So, if you ha-.e a ~Ion Of 'II'OUId
Ill<a 10 off. IOff'Ie wora. to tI'lI coIUIIW\, )at
tlllm ClOwn on I card Of Ietl. and mall tlllm

10 ".. at the abo¥e""'" Ia If you would
likl a reply. anclosI I....xlr-..ed,
slamped .,.eIope, and I l lry 10 __
you IS -. II PClUibie. I Iry 10 acrItltIII'
aomethlng down, usually at Ihe boI1om of
your IItt., and rel um It 10 you llrilhln I lew
dI~. unless I need 10 hOld it IOf InlOfma.
tion, publication, Of the like. I IOWI Maring
Irom you a ll . pro 100 con, a nd It II often
your Input. sugoeatlon.a. a nd Que&lIon.
which IT\Ilke many rea~ Wfile thaI lhe
llrS! thing lhey 1001< IOf when they gel thel '
copy of 73 Is "RTIY Loop."

CONTESTS
EXCHANGE:

Mamblra-RS(T). s ta t&-pfOVlnce.cou...
Iry, Ind O RP ...ACl membeBhlp nu mber.
NoI""",""",a FtS(T)" stal~

Iry. and pow. output.

l ie.) with no s lorage-" 2. If 100 % bat·
lary power- " 1.5.

Finat lCOfe la total OSO pointt tlmas to
ti l number of atOJtl$-provlncea-<:ounlries
per ~nd times thl power multiplier Ii.....
lhe bonus multiplier QI Iny).

Robert Baker WB2GFE
15 Windsor Dr.
A teo NJ ()8()()4

CALENOAR
HoIIday-in-Ol.1e OSO Pany
QRP .......t_ RadIo Club AprlI QSO hny
Ma.~.QSO P.ny
County Hunt.. SS8 COllI..'

HalM'" ClInt..,
Lal. Spring QRP ssa Actl'ltty W....and

Florida QSO Pany
Mlehiogan OSO Piny
ARRl VHF QSO Pany
ARRl FIeld Da,
A5 Inl.....11ona1 SSTV·DX ConI..,
",RRl UHF Cont..l
N_ J-r QSO P.rly
AS NOr1h AmIrlcan UHF F8TV·DX ConI"t
...RRl VHF aso Pa rty
Waahlnglon Stltl QSO Pany
Latl Summer a RP CW ...ct lvlty W""lnd
ARRl aso Pany_ CW
...RRl QSO Pany_Phone
...RRl SWHoPIllk..- CW
"'RRl S Olllptlllk..- 1'tlonI
...ftRl 1l5O-Mat.. Cont..t
"'RRL 1!>Meler ClInt..1
QRP Wlnt. Spon._CW

FREOUENCIES:

1810.3560. 7040. 14OeO, 29CIl5O. S03llO.
NovIcaI'TIlCh-3710. 7110, 21110. 28110.
No:JO.met8I cont..:la will be counted!

AWARDS:

C«!ilica lea to the h~I«:Oflng .11·
tion in lNICh stale, province. Of counlry
....,th 2 Of~e enl rlel. Enlries automatl
ea.lly considered IOf annual Trlpll Crowlll
of ORP .........d . ... special tr.l rlUW"'TT e..
IIllC1le Is biting sponsored by wtRSP 100

SCORING:

Each 'obIi OSO counta 5 pointa r.
gerdl of location. Nco omembei osoa
ar. 2 poinla with US and CaJ\adlln .t.
liona. O(hera 4 pointa eadl. tr.l ull 'p1Iers ...
al loIloon: . -5 Wi ttS output- " 2. 3-a
Will. outpul-" 4. 2- 3 Walla outj)U\ 
"&.1 -2 Wi tt s output-" 8. a nd \e$1 than
1 Witt outpul-" 10. Ent flel lrom st.
tiona n,onnlng ~e ' hln 5 WailS outj)U\
will oounl U checIr. logs only. SlatKlnl
III Ili(llbll IOf !he loIloMng bonuI multI
pllera; II 100% IIIl ural power (101... . ind,

Dllel l... Nashvllll; Sou.ce 01 muffled gulla.1 emanat ing Irom city • .....,s
corlfl'med. RATS I Don' panie . MUSle City. It·, on ly members 01 the Rldlo Ami '
teu. Tra fllmittlng Society 01 NuhvlUI en joying Ihl Ilt",t Is s lill of 1'11/ ', 11/1.

This pu blica tion Is a pleasurl 10 rNd. SUffOUndlng the obllgstory meeting .n·
nounceme nll are the ..plaits 01 Chairman MI C, Boy George . OJnd the ~bIQult ou,

Dr. J ack Byrd, AnIma ls tiptoe ac ra.s thl pages . Seedy rodents In thr_plecl
sullt adorn the masthead.

O<laplte the ligh lhearted mood 01 RI"I 11/1. edilor Wayne Renardaon NZ4W
hu sklllluUy tempered lhe hll..lty wllh genuine news . tOfles. tl'lOughl..provok·
Ing commenla ry. and sclth lng Ii ttera Irom thl member.hip. Close a ller1tlon to
mechlnlcal d11111roondll out • pac~llI'I . ny RAT wou ld be proud 01.

To enter you. clUb" _leller In 73', N-.IIII. of the Month Conl",l, send
11 10 13. PI.... Slreet, Peterborough NH o:wsa, Alt n: News lelter of the Idonth.

NEWSLETTER OF THE MONTH

SSB-7240. 1<&280,21310. Ind 28510.
Novlce-712S and 21125.

AWARDS:

Send .n SASE .ilh OSl card to HoIi.
dly4...o1. " OSO Pa rty. PO eo. 4842,
Shre-.epo<lLA 71 1()o1. 8""'''1'' eertill.
cal'" w+tl be m.lted UllOfl receipt 01 Ihi
SASE and OSl card .

QRP ARCI APRIL QSO PARTY
Start8: 1200 GMT April 21
Ends: 2400 GMT April 22

Stations IT\IlY be worked Oncl per band
lor 0 50 multiplier c redi ls , Part ic lpa nt l
mlY operat. a ml. lmum 01 24 hours our
lng the coeteet period.

... '
""" 21·22......"......"......"
Mo, ...
"1,14
May ''''21
Jun"'10
Jun23-24
JullS·15.... --.
AYe 11- ' 2
AYe 24-27
Sap 1·8
Sap 15· 17
SIp 22·23

Oct '-1
Oct lS_14
Now 3·4
Now 17·"
Dec 1·2

Dec'-'
Dec 2I-J.n 1

EXCHANGE:

RS{T) a nd OTH,

FREOUENCIES:

CW_60 kHz liP from low Idoe 01 40-,
zo, and 15-meter banda.

HOUDAY~N·DIXIE QSO PARTY
1800 GMT to 2300 GMT April 7

The _Ih annual Ho Uda y-i...oid e
aso Party will be Ifl(IflICJfId again thia
year by $IIrI,,~I)I1. Loui.I.III. h.......adio
opIfllOfI. Operatara will !>I wOl'lr.ing on.4()
meters. 20 "..t_, and 15 meters. II 10 IT>&

tera I. oPen, we will Iry It lrom 1800Z to
rscoz.

HoIid.y4n·OI .11 Is .n a nnUli ten-dl Y
Cslllbfation ol lhe Loulsllna Purchase.
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DX

lhe lIighMl-$OOring ."lIon In lhe 110$&
1n.n-l-W;l1I CiOlegory, provldld lhere ;I'e
1-..0 or more entries In In.t poooer
calegory.

tOOS AND ENTRIES:

Sepa"la log shMt. e•• ,',*",Ied lor
tech blind lor ease 01 aconng. Send lull
log ~I;I, Incloding lull ",,,,., address,
end blinds used. AIIIO Hnd ;I wOf!< aIMeI
_Ing details.nd lime(a) 011 ai., Make
aura your c;llIslon Is w,llIen on lhe lop
margin 01 every page aubmltted! No log
capias will be retceeee. All entrlea desl r·
Ing resulfa and ecoeee please eeerose a
buerreee-sue envelope with rerum polIt
'Q8 lor one ounce or en IRC. It la e candl.
lion 01 enlry Ihel It>e 08<:lalon ollhe QRP
ARCI Conlesl CIl;llrrnan la linelln case 01
dlsPUle. logs mUSI be recel¥8d by Mey 21
10 qUllllfy. Send ell Ioga end dal. 10: ORP
ARC! Conlesl Ct!elrrnan. Eugene C.
smith, Jr. KA5NlY, .16 Felrmont Or....
ume Rode AR 72204.

MASSACHUSETTS OSO PARTY
Starts: 1600 GMT April 28
Ends: 2400 GMT April 29

SponllOfed by Ille Pilgrim Ameleur
Wireless Association, A a"lIon may be
worked once per band, Phooe end CW ale
consldeled separate blinds. No crcee
bend or repeater contac te era pefmllted.
Mobiles and portablea may be contacted
..Ch time a c;ounty chenge takes plece.

£ll.CHANGE.-

RS{T) end 51;11e, VE province. or MeSSil'
~IS counly. M• ...eI'luMtfa aletions
elllO wo ll ind icale II " "1_ of PAWA.

SCORING:

All stelions oounl 2 POinfa lor eaen
compIeled SSB eocn.nge end" poinls IOf
aeeh completed r:::w exchenge. Massa·
chusellS sIal ions tllen I.ke lhe 10lel asa
poinls end multiply by lhe 10Ie! number 01
Massachusells ..ounlies. Slates, prov-
incea, and PAWA membelS WOfked to
..ompute Ihe linal s<:ore. Others, multiply
tile tolei OSC polnlS by Ihe total number
01 Musacllusella counlles and PAWA
memberS worked. Multlpll ... credil 10.
PAWA ..lub membera wort<ed may be
c:ounled only once.

Chad Harris VP2ML
BDX 4 8 8 1

Santa Rosa CA 95402

THE WONDROUS WWV
Whal one slalion do h.ms Ilsl"" 10

more Ih.an any other? WWV probably has
the lock 00 1n.1 statiatl... WWV has been
providing time and f.equenc:y InformatiOn
10 amateur5 llnd ot""'. lor more lhan 60
)'181I'" lJ!1"S Ila... etoae 100I< .1 lhe Sl.·
lion .nd hOw WWV can Irnpn)VOJ )'OUr

OXIng.

First. you Ila.. 10 1leIi, lhe ".Iion. AJ.
moel-r nl(ldem .mal..... ng hes. sep
.r.la poeilion on lhe tloandswllell 10 r'"
eeiV$ WWV, usueUy on 10 MHz. Simply
connecl an antenna. swlt..h 10 tile WWV
position. and tune to Ihe .pproprl;lte fr...
quen<;y. Nole that WWV tr.nsmlla in AM ,
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FREOUENCIES:

l'ttoIiOl 1820, J96O. neo. 1"290, 21390,
2ll59O, and ~11o.

r:::w-1810. 3560, 1060, 7120, 1.-oeo.
21060,21120. 2l106O•• nd 28120. UN of FM
SimplexII~. Please .... cw on
CW blindS only!

AWARDS:

Cet1,fleales will be .wero.d to 1st·,
2nd-, end 3fll-pl_ winnera In 811c1'1 Mea
sac:husells counly. slale, aflll YE prov.
In<:e. plus the hlghoscorlng Novice In each
Slate. A pleque will be glVflfl lo Ihe M. u e
chusalta atetlon submilling Ihe IIlghflllt
number 01 asOs bettering tile record 01
1"83aSOs now lIeld by K1GSK In Ille 1979
M.saa..husella asc Party,

ENTRIES.-

logs mual show dele, II",., blind,
mode, callalgn. etete .nd province
wOf!<ed, and exetwtge RS(T). Submll •
~.I' sunvnliry sheet .Iong ..ilh the
• . Svmmary sheet should Include:
_ . call , maIling .0:/..., M• ...eI'l...
sellS c:ounty, lotal aso point,. mulllpilers
cl.11'I'I<Id, eflll lot.1 score. All enlries wilh
more Ih.n 100 0S0s plea.H send. dupe
shMt. De.adline lor mailing la May 31. For
awards.nd r8$uila inc luc:lll SO,", pool.ge
(no er'lV$lope). Address enlries 10: Ed
Palals K1KJT, 29 Greenbrier Drive, New
Bedlo.-d MA 02745.

COUNTY HUNTERS
sse CONTEST

0001 to 0800 GMT April 28
1200 GMT April 28 to

0800 GMT April 29
t200 to 2400 GMT April 29

PleaH OOIe lne lWO 4-hour ...1periods.

Mobiles may be wOf!<ed tech Ii",. lhey
chenge oounlies or bands. Mobiles 1....1
.re WO<I<ed .lliOin from the ....... oounly
on • dlll"'''''1 blind counl fo.- point credil
on ly. Mobiles Ihal are confae led on •
c:ounly line c:ount ;Is one conl.ct but 2
multlplilltl"a. Mobila Iotilms ..ount u two
..ontacts II botll partl..lpate In tile e~·

..han~, FI~ed stallons mey be worked by
Olllar fixed lllalions only on<:e during Ihe
conlest. RePMt asOs belw....n lixed sl;l·
hons on Olt>e< bands .re nol permllled,
Fixed atsllona may be worked by motHles

so use lhe AM position on your recelY81 or
lurn Off Ihe blo.

The IIrst lhlng you will hear la a ateady
SOl). or ElCJO.Hz looe, interrupted evIllY sac·
ond by • "tl..k" or pulse. At lhe end 0'
otiI..h minuta, Ihe lona SlopS aflll e vol"",
givn the Ilme In Coordln.led Unl'l8raal
Time (VTC). Tl>e oed mlnule beglna wltll.
longer tone 01 1001) Hz. The .r." 01 Ihia
tonoer tone Is the e~act st."oIthe mlnule
jusl Idaonlilied by the 'IOlce .nnounce
ment. In otr- lIllOflls, you '-r "At lhe
tone 17 hours. 19 minules COCwdi",ted
Unl_ul Time.... 6eeCl.~ The II",. I' ex·
...Uy 1719 UTC.t lhe st.rt of lhe lIMp.

Probably the first Ihing • OXlII will do
........ Iislening 10 WWV Is 10 reset hla or
her W.I..h and .adlQ.sheek <:lock. EV<If)I
OXlII should ha.. al leaal one ,..aonably
ac..urata ..lock sel 10 UTC. SIn<:e you e.an
purch.se. digilal walcll or small, .tI..k-oo
ClOCk for len than five dollars, there Is

eaell time II'I8y ..n.nge c:ountles or banda.
Repeel conleeta bet_ motH'- ..a per.
milled p1ov1d1d tl'l8y .re on • dill..enl
blind or (:OUflty. Mixed--n'lode conlacla ....
permiffed P'O'Ifidad t""l one a1etiOnl, on
SSB. Conlae:ts made on ne! Irequenclea
will not be .'Iowed for sc:onng In l!>Ia
year', conI.."

EXCHANGE:

SIO",I report, counly, and SI.le or
c:ountry.

f REOUENCIES:

Sugga-aled flequenc ies are u lo llowa:
3920-39<10, 7220~72,",. 14275-14295,
21375-21395,28625-28650. There will be.
"mobile window" 01 10 kHz on lhe 1001ow·
Ing keq.-.ci",: 392$-3935, 7225-7235,
14280-14290. Mobiles will be In Ihla
lG-l<Hz segmenl .nd Ilxed st.tiona .'e
;laked fo .elr.ln lrom calling "CO
conleal~ In lhe rnotMle window. Alt..
working rnotMtea In lne ..indow. fixad ....
lions .re req.-Iad 10 QSY OUlalcla lne
..Indow 10 work Ilxed a1ations In lhe..-.
teet. Thla will .11ow lhe rnotMles running
Io-.er poooer • chence 10 be lleIi.d and
wOf!<ed In lne conlest.

SCORING:

Contac1 wllh • lI~ed US or Canadian
s talion_l point. Contac1 wilh a OX Sl.·
l ion (Kl7 .nd KH6 count as OX)-5 polnla,
cceteet wltll a moblla s lalion- 15 polnla.
conteet with a moblla team st.llon-30
poinls. The multiplier Is tile lot a l number
of US c:ounUet plus Canadian at.tions
wOf!<ed. The line! score is Ihis mulllplilltl"
times lhe 10lal aso poinfa.

AWARDS:

MARAC pl'll_ 10 lhe !>Igheat..corlng
fixed US 01' ce...cll.n SI.liOn. OX at.liOn,
rnotMle leam, and l~ 2 rnotMle ' la tions.
Cet1ificalea 10 lhe top 10 fiXed. rnotMle
leam, .nd mobile stalions in the US and
Canada, .nd 10 lhe !>Ighesl-.eor-ing st..
lion in each OX c:ounlry.

ENTRIES:

logs mual allow dale ;lnd time, a1sllon
WOI'ked, reporlS UCh;lnged, county, s lats,
band, ..1.lmed aso points (1, 5, 15. or 3Ol,
a nd eacll new multiplier must be nuJTlo
bered. logs and aummary sheeta .'e free
for a 110 SASE or SAE a nd approprl.te
IRCa. Wrile 10: John FlltI"guaon wtOWS,

.otiIlly no ,XC\IH not to ha... f1meopi«::a
dedicaled to UTC. And do you kno- how
you (:;In lall.true OXer? His ",,"a .......tell ia
set 10 UTC'

How olten should you reset you lock
01 w;ltch? ThaI de(lends on now 1 il
keepe time. My .ncienl Tymetlll dOCk llhe
one with lhe numbers on plastic cylinders
whien provided. "digi l;ll" re<odoul yea'a
before liquld-cryslal displ;lYS) keeps aU<:1I
good time 11'1.1 I only rese l it every month
or so. You can nota the lime you reset Ihe
cloc k In you' log so 11'1.1 you ".n loot< be..k
10 see now much time you r limeplece has
gained Of loa t. If your clock Is off by more
than one mlnuta. d.y, reselll every day.

An "ro.- of only. ,_ minUles In )'OUr
log can mak.lhe dlflerence between..-.
firming lhe conl...1 and not A OX elatiOn
might be making as many as 6 conleefe a
minuta. If your Ii",. on your OSl card te
0« by only 3 minutes, you. callsl-gn mIgrll
be 20-30 calla .w.y from your claimed
time. The OX al.11on 01 0Sl rniJn;lIQlII rniJy
ha.. to searc:h.n enllre log shMt for your
CiOIl. By IllIving you. lime accu••le to the
minute. you ...n reduce Ifle ..1'1;1""'" 11'1.1
lhe OX at.llon will not lind your ...11.

You c.n .1110 ..hec:k Ihe lime 00 your
shack ..lock .fter an Important conta..t.

3820 Slonew.11 Ct., Independence MO
lWO!i6. All entriea musl be reeel¥8d by
June 15 10 be eligible lor e..atda. OX en
Iries should ....1. mail. Wif'lfl8l'S will be
announced .llhe 1\l&11ndepelidehl C0un
ty Hunlera eor-t1on dul'ing July, and in
the .wARAC Newsierfl'.

HELVETIA CONTEST
Starts: 1300 GMT April 28
Ends: 1300 GMT April 29

Use all banda, 1.8 10 28 MHz, on CW 01'

pllone. Eac ll at .lIon ean be worked onc:e
per bal'\d r8Oardla.. of mode.

EXCHA NGE:

RS{T) piuS Ihr_llg ure serial oomber
sl.rtlng at 001. Swl.. sl.liOna wHl .Iso
gi.. their Netl.. canlOfl.

SCORiNG.-

E.aeIl conlact wilh .'1 HB slaliOn c:ounlS
3 POints. The multiplier la the sum of
Swiss (:;Inlona wOf!<ed on tech band, 26
m&l<lmum pel' blind. FI",llICOfe is the sum
of OSO POints multiplied by tfle sum 01
canlona wOf!<ed on Nell blind.

ENTRIES AND AWARDS.-

Cef!:ilieatee will be gl'l8n 10 lhe highest
S<:Ofer In each ..OUnlry. USA aflll Can;ldi;ln
..all area are considered as separate ccuo
Iries . Entries willi mora tll.n 1 log eneet
musl lIave OSOa separated per band. A
multiplier chec:kllst la apprec:laled. Use a
summary sheet as usu.l.fIll Indl...le ... lt,
name. addresa. alngle or multl-operator,
numbel' 01 0S0s. poinla and mulllplielS
pel' band, plus tot.1 li",1 lI(:Of8. AlIIO In
e I.... sl.tiOn deacriptiOn. poooer OUlput,
.nd <)e(:1e••liQft fn.f rvIes of lhe conl...1
and fic:ense regul.lions ""'lie been ee
HI\l'8d. Logs musl be _f"""rIled not
1.1... In.n 30 dal'S ett.. the eeetest and
MIll 10: Golly Slaldar HB9ZY, TellenI'IOIf,
CH-6OolS UelKlefl, Switzerl.nd. Canton.b
ll<evi.tions a.e; ZH. BE. W, UR, sz, aw,
NW, GL. ZG, FR, SO, BS, e, SH, AR, AI,
SG, GR, AG, TG, n, YO, VS. NE, GE. JU.

H26 A WARD:

Tills award la lo r (:On....ls made after
J;lnuary 1, 1979, Seflll. IISI .nd OSl lor
otiI..h of the 26 ...ntoos worked 10: Kurt
Binds<:hedilltl" HB9MX, Strahleggw80 28,
CH--Q.400 Winterlhur, Swllzerl.nd.

Simply tln"Oe Immedi.lely 10 WWV and
note the lIme dllflllene<t bet:_ wwv
lime and your eIock , Then c:h.angelhe time
in your log 10 malch lhe o:on-ec1lime. You
can lrusl WWV to broadcaSI lhe COOlec:1
lime.

The Alomlc Cloell

leI'S he... e 1001< behind tile slOfllll.fIll
see why you can trusl the aec:ura..y 01
WWV. Tile time broedc:aal on WWV (Ie.

ri,es Irom the clock a lew miles south, In
Boulder, Color;ldo, Thare, neslled aga lna t
Ihe Roc kies, only a lew miles from the
Continenl.1 Divide, sUa NBS-6 (see Pho IO
AJ. NBS-6 la I"" 1.1",11'1. Bile 01 c:eslurn
beam <:locks produ<:ad by tile Nallonal
Buleau 01 Stendardf;. These c:esiurn-beam
eIocks use an .ulomellc feedbeck system
10 proOuce;l mIcrow.... signiJl of exeetly
9.192.631 .770 Hz. This Irequeney Ill. rMO
",nl frequency of lhe oeaium alom, upon
wfloi<:h lhe .lomIc elodr Ie blIaed.

DurIng lhe 30 yea.rs tn.t the N;ltlonal
eu."U 01 SI.f\derda n.,*" wOf!<ing on
alomi<: clock. In Boulder, ttley 1'1;1'18 pro.
duced lhe moet eec:u,.le.nd stable tim.
piec:e In lhe world. In 'ac:t. scientists r.
..enlly redellned I.... Inllltl"n.llonal unil 01
langtll, Ihe meIer, on Ihs basis of the a..·

•
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PfIofO A. NBS-6- t"" CtIs ium--oNm atomic clock a t t"" Nat~1 BufNU01 S taMaMl ,n

800111«, Cokwado. This cJod " t"" _ I aCCUTl r. li~ in ''''' 0IP0'kJ '

PIIoIO C. Engi_ Howard M, dll, n .nth tlO'O oIlha tI,,.. JrWntical ceaium--oNm cJocj, .

...nich keep lhe ti.... ,t the WWV I"namlll.. air. /II Fan CoIlifl3.

Photo S, John Millon, cM.1 engl"""f at WWV, ke<1fn tile timft-lnrHrequ.flf;y-standafd
s tation on Ih. ,Ir, on tim, . and undar budget.

cu'acy 01 lhe cesiuflHleam clock. N~
i••ccc..te to beller Ihan one part in 10
1" lI ion. Th.t ·••boot one second In 3 mil·
lion year.!

NBS-6 1" 0 accu..le tnilt tn" time it de
t",min", i, mOHt accurate In. n ,ne
E.,m'. ,o,.tion, Since a ll ou' Clock, a'e
based o n the ceetum-beam iltomic clock
in Boul""" it WOUld be possible 10< tills
lime to be "OUI o f , ynch" with the real
WOtld , "'llln!gni would rl'IO¥'e slowly to
ward _ ing. • Iii' more pract lc.' ptob
!em would be tNt sailora na-.igaUng by

lhe liar. 1III'OU1d find themse" ea In the
w.ang place! ScienlillS got around tnis
problem by . greeing to add " leap sec
ondI~ to UTe as oft en as r 11:led to keeo
iltomic llme !n lIep with s unrises.nd . un
HI• . I.!lOUt once. yea' they . dd.n . xl..

second to t.,. day at mi""ighl , to k""' ...·
eryone on the same t ime SCl le.

Bu' . Il lhi. i. down In Bou lder, .boot 30
miles I,om the s ite 01 WWV, outsl"" Fort
Collins , ColOf.do. What's tile con nec tion
belween the . tomlc clock in Boulder end
the WWV Ifensmillltfs? Su,prlsingiy,
there i, no di,ecl connection. Tile lime
transmitted by WWV i. generated right
there at the WWV . ite , by smaller cesium
beam clocks. WWV UMtS three 01 tl\fle
~ell·Packard comme«:ia l-model eni
um clock. C. I .bOul $25.000 aac:h~

WIly three c locl<.? The argumenl i. as
tol lows: II you h.iI...., only _ ClOCk, II

might~k GOwn. pu ttitIQ you 011 the . Ir,
ar il might be ....ono- Ther. would be no
way to chack it. aco;uracy. On the other
I'\.Ind, II you had t*O clocl<s. .nd lhey
showed d lllerant limes, you wouldn 't be
able to tel. which one was cor'ect Only
with Ihree c locks car you tell II one I. in·
cceect."_oltl'le th,ee Clocks m.lfunc,
tion" an opera tOf mu.t repai' it as quick·
Iy as pasalble, to avoid the two-clock
problem.

0 1 cou rse, these a tomic ClOCk, keep
prally good time all by t "","ael~es , •
watched. s t' ip-cha rt 'ecOfller measure
the tima ~.'I.t lon In ttle WWVB Clock"
. nd wllh • lUll Kilkt of only one mlClOlaCo
and, the pan d idn 't _ wigg l" 00wn t....
canler 01 I.... ehart! E-. SO, I..... ime lhay

"""'... " ..,larly COfTI(loiI.red ' 0 tNt
produced by .he ","Ier . tomic clock
00wn in Boulder .

AI one u.... they plrysically rno'Wed •

portable .Iamie c lock from one tOWll '0
tile I'Iht to ITIIk. th l. comparison. but I....
WNV Chief Engl..-, John Milton ••.
wtO.V, came up wilh, beller w.y using
Den_ TV 1I.llon•. He c;ompa'es 11'1. U....
~ carI.ln ,elerenc. point on tile TV , Ig nill
~"iYtlliit Boulde,.nd a l l he WWV lite lu"
lher north, He know. how much fUflh er

Fort COII II'l, i, I,om oan_ than Bou lder
and can del",mi". lhe e.,ra tlma lhe ,ef·
"'enc" polnl . noulll lake to ,each h is
'8Cei~", . A cu. tom computer program
nandle5 tile .ctuill com pa ' ison and reca ll·
b'ate.':l tnlf WWV , tomic clocks daily.

Even wlthoutthl , daily Check, Jann Mi l·
ton 10015 conlld.n, .nough 01 hiS equip
menl Ihat lie COuld mainta in Ihe high ae
eu,aey QI the WWV inlormallon. "W.
know lhellrill ra tes 0' aach clock 10 wal l
that w. c.n keeo going IOf mon,n. will'\
out any rel",ance .t'nda'd, ~ John 11)'1.

This d,ill l.n·1 much: a bool ona-.entll of.
microsecond In four hours!

Getting t .... Word Out

01 course, .11 lhe accuracy in the wortd

•
•

would be wotthl... II you n.d togo to Fort
Collin, 10 c l'\ef;k YOU' walch. Thank, to
WWV, hOwever, you don't h,Ye 10 Ira'ffll to
COlOfado IOf this Inlormat ion.

.11 Ihe WWV s ig nal•. tonas, and ....,n
the ba sic ca rri", I,equlncl"s a ra de,lved
110m the s ame c lfslum·beam clocks which
kaep t'ack 01 the ti"'l . Th. , xt'ernely ate
ble s igna! t,om the clock I, di. i<:\ad .nd
ml. lI(I 10 p'odoc. IIcll dil lerant .':Iign. l.
tick , lone, and bae\). Only lhe YOic:e ....
nouncemenlS don't c:oma OU. of lhe clock.
This means tl'\.ll just . bou1 --rthlng you
heaf OIl WWV lea" ;'" I,equancy, lone I....
quanciea, etc..) has .he ...... hlgh degree
01 accuracy. That mass of cables abowl
tile d igital readouf (.... Photo Cl i•• patch
pa.... lor . 1/ ee lrequency divider••nd

Olher ci rcuit.':l which ptoduce Ille pallem
01 lone••nd t icks on Ille WWV . Ignal.

The only parts 01lila WWV signal which
are fIOl ptodoced by 11'1. cesium Cloc k. are
Ifle voic. announcements 01 time and Olh
ee I,ctors, reese vctces al. 'eco,ded on
hlgh-qu~lity ercrne and added 10 the WWV
, lgn. 1 al the ~ pp'op'l ~t. lime. No , Ihe'e
isn'l .n)'Ofltl s iUing there feading the lime
all 204 houra.

All t'" WWV 51gn,1 5, on 2.5, 5, 10, IS,
.nd 20 MHz. are am plilude moclulated
(A"'~ Alter lila ba s ic s ignal I. generated
by tlla ClOCk, complete wllh ' lll'*I, etc., il
tea_ the hea,,;ly-sn talded ClOCk room
.nod goes to the aeries of 8 a rnpllli_ ar
rangad in the ci fcle . round the build,ng.
n- transmitters are linear . mplifiers
which lak. tile Iow~ .,gnal lrom (he
Clock ,oom and ampI ily it '0 about 10,000
W,n. output ! (The 2.S- .nd 2Q-MHz amps
,un, mere 2,500 Wall•.) Fo< good ,el labil i·
Iy. ,Ilase amplilie,s ar" 4O,OOO-W.tI units .
,un el 'OW power.

I'lellabilily Is a key teeter et WWV. The
to tal "down time" 1.':1 11158 than O.OO2%!
Englnee' John "' ilIo n has d"."loped a
complet, package o f P'OCedUfIiS and
equipment to ensu,e Ih is lan'.slIC , ,,Ii
' bility. FiliI. each 01 lila Ihree cesium
Clock. has a back up baner)' systflfTl,
should commercia l power I.il. A huge d ie-
HI generator .its in tlla back o f •.,. wwv
building, ' eady to kick in at a moment ·s
notice . nd power ' II the tra nsrTIIllflfS. AfId
aacn transmiller I'\.Is . n . uloma tic ,_

laa tur'. II the t'ansrnill'" f. il. IOf whal·
_ 'eason. the buiU~n ')'Item will re
Slart 'he t,ansmlll",. 11 It I.il• • gain, one
of tM , tilndby t' ansmll' er. tek.. <MIf .

Tl'Iara is , "ded ica,ed" Slandby lrans
miller fOf'he S-, 1()., ,nd lS-MHz slgnels,
ell wired and tuned, s e t 10' a u' oma t lc ,..
plac.menl. WWV manllora 11'1. ec'ual
t' ilnsmillad rI, listening lor any change In
,lgn.l.t,sngth.

The , Ig n, I5 leave the WWV building
through gas·lilled coa~ I .! II".s to one
h. ll·w....anglh , WlrI lcal antann... Tholse
Ifl simply d ipoles s tood on end. This
gi_ • good omn!di,achonal pall"'n.
Ther. are __ s pare .nlannas: T*O alf.
band ..ticals stand .....oy to take <MIf if
one of t.,. prima..,. . nlanna. I. dafT'lagad

wwv has achiewed t l>i. ... ceIl1nt on
II... rlCOfd in .pite of ITllIar eutbolCl<. in
fund'ng. The stalion had as ITIIny as 20
paoplI! at one Ii,"", monitOfitIQ t.,. equip
menl a'ound the clock. Now, lhanlr.. lo a ....
torna ted bac:kup., tile stall con.lll. 01e.·
aclly th,ee .ngineers and ••ingl' lee....

ta..,. , all wort<.ing slanda,d hours . The resl
01 the lime the entire s lallan is deserted,
..c.pt '0' eceene ot tuzzy brown 'abbits
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and an occasional dee.. The eollre annual
budget fa, th<l station, Includinll tlle low·
frequency WWVB, Is about $200,000, and
that Includes an electricity bi ll of about
$6,000 per month!

One casualty o! the budget crunch lias
been the 2f>.MHz signal. which was dis·
cont inued In 1977. It wasn't taken of f the
air because It cost too much to operate;
t he transmlner was needed as a dedi·
cated standby for tile other frequencies.
Stili, WWV Is one government organ lza·

tlon whicll p,ovicles an excellent seJ"lllce
fOf a remarkably small amount of money,

(Next month we' ll look at some of tile
otller(non·tlmej rsasons to listen to WWV.
Msanwhlle, tune In to 10.OOOOOOOO MHz at
18 minutes aile, the 1I0u") Don't worry;
we'll show 1I0w tills WWV in!ormstlon Is
vital to success!ul DXlng In future cor
umns.

DEVIL'S MOUNTAIN
Churum-Vena Expedition. In one of the

more unique DXpedltions a! 19&1, a group
of Venezuelan amateurs will operate !rom
Davll's Mountain, deep In the heart a! ven
ezuela. cncrum Vena is bettBf known as
Angel Falls. At 3213 teet, It Is the highest
waterfall in the world. Tile wetenen
(named after Its discoverer, James Angel)
plunges down tile side of seldom-cllmbed
oevu'e Mountain, Tile normal viewing
point lor the fal ls is at tM bottom of tile
canyon below, but at the end of Ma'cll and
early April. 4M5ARV16 wil\ be on all bandS

from the top. Frequencies are: CW_3710,
7010, 14()10, 21110, aoo 28110 (Novices
take note!); SSB-3795, 7095, 14195,
21295, and 28595. QSL via PO'Box 3636,
Caracas 101().A, Venezuela.

And wllo is that you near on 15-fflete'
SSB? VP2ML? MontsBfral might not be
the rarest of OX, but I look forwerd to
working you the last week in March and
the first wGek In Apri l. QSL via KtRH. 73,
and See you on t he bands!

SOCIAL EVENTS

The Madison A,ea Repeater Assocla·
tion, Ine. (MARA), will hold Its 12th annual
Madison Swapfest on Sunday, April 8,
1984, at I lle Dans County Exposition cee .
ter Forum Building In Madison WI. Admis·
sion is $2.50 per person In advance and
$3,00 at the door. Cllildren twelve and
under will be admitted tree. Fl9a.market
tables are $4.00 eaeh In advanc9 aoo $5.00
at the door. Doors will open at 5:00 am fOf
commercial exhibitors, 8:00 am lor nee
market sellers, and 9:00 am for thel)8neral
public. Features will Include eomme,cial
exlllbltora, a nee market, an all·you..:an·
eal paneake breaklast, and a barbecue
lunch. Plenty of parl<.lng apace and nearby
hotel accommodat ions are a"allable.
Talk"n on 1-«1.\ 61.76 (WBllAEPJR). For rea
"",at Ions (early ones are advised) or more
information, write to MARA, PO Box 3403,
Madison WI 53704.

Th9 Muskegon Area Amateur Radio
Council will hold the ARRL Michigan
State Convention and Muskegon Hamfesl
on April 14, 1984, at the L C. Walker Are
na, 4th at Western, Muske l)On MI. Fea·
turll8 will Include Frlday-evenlng hospi tal·
ily rooms, programs covering areas a! am
ateur radio Interest, ladles' ecuvmes. and
a Saturday-evenlng convention dinner
program. Setups for manufactu /ers and
deal<l's will begin at 2:00 pm on April 13th.
For more Information. write Muskegon A,·
ea Amateur Radio Coondl, PO Box 891,
Muskegon MI 49443.

MUSKEGON M.
APR 14

AM80Y IL
APRlI

WELLESLEY MA
APR 14

The Wellesley Amat9ur Radio 80elety
will conduct lis annual aucti on on Satu.·
day, April 14, 19&1, at the First Congrega·
ncnar Church a! Wellesley Hills, 207
Wasll ington Street, at tile Int ersection 01
Routes 9 and 16, Well9sley MA. Doors will
open at 10:00 am aoo the auction will
begin at 11:00 am. Talk·in On .63/.03,
.041.64, and .52. For more In!ormatlon,
contact Kevin P. Keiiy WA1VHV, 7 lawn
wood Place, Charlestown MA 02129.

The 19th annual Rock River ARC Ham
fes t will be held on Sunday, April 8, 1984,
beginning at 8:00 am, al tile lee County
4·H Centel, On9 mile east 01 tile iunctlon
a! 52 and 30. Ticket donations are $2.00
sach In advance and $3.00 at the 118te;
ll-foot tebtes are $5.00 each. Campi~

space will be available lor a nominal
charge and break fast and lunch will be
served. There will be an aucucn of ama
t<lur-related gear. Talk ·ln on .37/.97 re
peate,. For mOfe In!ormatlon or advance
tlckels (available until Ap<lt 1, 19&1) aoo
tables, write to SlIl rley Webb KA9HGZ,
618 Ofchard Street, Dixon IL 61021 , or
phone {815}284-3l11 1.

MADISON WI
APR 1I

The Putnam County Amateur Radio
Club wil l hold its second Amateur Radio
and Electronics Auction on April 7, 1984,
at the Putnam County Falrg,ounds, US
231, ncnn of areercesue IN, Admission is
$1.00, sales commission is 5%, and there
will be a $1.00 service char>lll on buy'
bac ka. Doors wi ll o-pen at 8:00 am and the
auction will start at 10:00 am. Bring your
equipment to be sold on consignment. All
actrvrttes will be Inside and food will be
availab le. Talk·ln on \47 ,931,33. For more
in formation or a f lyer, contact John Un·
derwood K9I1B. RFD 1, Bo. 10, fillmore IN
46128.

KANSAS CITY MO
APR 7_8

The PHD Amateur Radio Association,
Inc., will sponsor the 1984 Missoorl State
ARRL Convention on Saturday and Sun·
day, April 7-8. 1984, from 10:00 am to 5:30
pm (botll days), at the Trade Mert Building,
at tile downtown Kansas City 1.10 airport.
For both days, registration is $4.00 and
swap tables are $10.00, which Includes
one regist rat ion witll each table , Commer.
ctat exhibitors may set up from 1:00 pm to.
9;00 pm on Friday or 7:00 am to 10:00 am
on Saturday; swappers may set up at 9:00
on Saturday. The Saturday·nlgllt banquet
at the wor ld·famous Gold Buffet is $10,50.
Those desiring banquet tickets and swap
t ables are urged to order In advance.
Other reetceee wi ll be a complete program
of forums, commerci al booths, a la rge
flea market, a home-brew contest, Mis·
souri.Kansas Amat9ur.a!-th".Vear and
CW Contest awards, and on Sunday, a
Mlssouri·Kansas Repeate' Council meet.
I~, as well as acWA and VLlunclleons.
Unlimited free parking, Including RV
space (no hookups), wil l be available.
Talk·ln on 1-«1,341.94. For more Informa
tion and registrTJtlons, wri te PHD Amat9ur
Radio Association, Inc., liberty MO 64068
0011, or ealt (816)-781-7313 or 452·9321. All
pre-registrations will be held at the door.

market lor radio and electronic Items, re
freShments, and plenly 01 nee parking.
Talk-in on 146.22/.82 MHz. For further In
formation, contact RARC, clo W. C. MC·
Gurk WBlVEe, 2253 Nordic Court NW,
Rochester MN 55901.

FLEMINGTON NJ
APR 7

GREENCASTLE IN
APR 7

The Cllerryville Repeatef Association
will sponsor tile annual Flemington NJ
Hamfest on Saturday, April 7, 1984, from
8:00 am to 3:00 pm, at th9 Hunterdon
County HlglI scncct Field House on Route
31. General admission Is $3.00. f or early
birds, breakfast will be available On site
from 6:30 am. Talk-in on 147.375, 147.015,
146.52, 22• .12, aoo 444.85, For additiona l
Informetlon Of lable reservations, wri te
Blllinkrote K2NJ, RD 10, Box 2114, Quaker.
town-croton Road, Flemington NJ 08822,
or eeu (201)-788-4080.

The San Antonio Area RadiO Club wil l
hold Its first annual Swapfest and Bar·e-O
on April 7, 19&1, !rom 7:00 am to 5;00 pm,
at Comanche Park. Talk4n on 147.36 MHz.
For more deta il s, write MelYln Anderson,
8932 Saddle Trail, San Ant onio TX 78255.

ROCHESTER NH
APR 7

The Great Bay Radio Association will
hold Its 4tll annual lIamfestlf lea market,
Sprlngfest '84, on Saturday, Ap<il 7, 1984,
from 9:00 am to 3:00 pm. at Hlfl Rocheste<
VFW Post 1772 Hall, Pickering Road, Roch
ester (Gon iC) NH. Admisalon Is $1.00. Food,
refreshments, and plenty of free parking
will be a"ailable. Talk·ln on 147.57. For ad
vance table reservanons aoo further infor·
matlon, write Great Bay Radio Assoc iation,
PO Box 911, Dover NH 03820.

SAN ANTONIO TX
APR 7

The Rocllester Amateur Radio Club and
the Rochester Repeater Society will epen
sor the 7th annual Rocheste, Area Ham
fest on Saturday, April 7, 1984, beginning
at 8:30 am, at John Adams Junior HlglI
SChool, 2535 NW 31 Street, Rochester
MN. The'e will be a large indoor !lea

ROCHESTER MN
APR 7

CHICAGO IL
APR 4

The Chicago Amateur Radio Club will
hold an open house on Wednssday. April 4,
1984, tram 7:00 pm to 10:00 pm, at Edge-
brook Golf eou"", Field Hoose, 6100 N.
Central Avenue, Chicago IL Everyone Is
welCome- 9SpeclTJ lly those Interested In
learn;ng about emateur radio and how to
obtain a license. There will be a fi lm shown
and live demonstrations o! all aspects of
amateur·radlo communications aoo equip.
mel'll. For additlonalln!orrnat ion, call (312)
54~22.

FRAMINGHAM MA
APR 1

Tile Framingham AM, Inc .. wllllloid ils
annual sp,lng f iea market on Sunday.
April 1, 1984, beginning at 10:00 am at the
Framingham ClYlc league Building, 214
Concord Streel (Ate. 126), downtown F'a·
mlngham. Admission Is $2,00 and tables
are $10.00 (pre-regis trat ion r'lQulred).
Sellers may begin setups at 6:30 am.
There will be radio equipment, compu ter
gear, and food IrWlouse. Talk·ln on
147.75/.15 and .52. For more in formation,
contact Jon Weiner KlVVC, 52 OVerlook
Drive, Framingllam MA 01101, or phone
(617)--871-7166.

TRENTON NJ
APR 1

The Delaware Valley Radio Associati on
wili llOld Its 12th annual f lea market and
compute, show on Sunday, April 1, 1984,
from 8:00 am to 4:00 pm, at tile New Je,sey
Nat ional Guard 112th Field Art illery Ar·
mory, Eggerts Crossing Road, lawrence
Township, Trenton NJ. There will be an in·
door and octdccr !Iea·markel area, com
merctar dealers, and refreshments. Sell ·
ers are asked to bring thei r own tables.
Talk·ln on 146,52 and l -«1.07i.67. For ad
vance tickets and space ,eservallons,
please S9nd an SASE to Walter L Sharpe
KB2ZY, 140 Susan Drive, Trenton NJ
oseaa.

Listings in Ihis column are provided lree of
charge On a spacf1-avaiiabl9 baSiS. the fol·
lOWing in formation should be Included In
9~ery announcem9Rt: sponsor, event, dale,
lime, place, city. stare. admission ctiarge (il
any). learuf9s. lat~-in lrequencies. and 1119
name of whom to contacr tor lurther informs·
rion. Announcemenrs musr be received by 73
Magazine by Iha Ilrsr of Ihe monfh, fWO
monltis plior 10 Ihe monrh in wtiich rha9~enl

f8~es plsce. Mait to EdirorlTJI omosS, 73 Mag.
azlne, PIII6 Sf.. PTJlertIorougll NH a3oI58.

MULTI-BAND SLOPERS
160, 80,40,30, & 20 METERS

Outstanding OJ( per lormTJnce of W91NN Sio peu Is well knownt Now en·
.joy mu!tl·bTJnd BIG- SIGNAL repor ts! Automellc bTJndswilchlnll" V9ry
low SWR -Can teed · 3kw power" Compact · EULhY ASSEMBL ED
·H TJ ng hom ony support 25 11 , high 0 ' hlglla. _ En y o ,nmrr;-vij,y
low proUl9 . Comolete Insl ruct lons . Your personal ch eck accepted
4 BAND SLOPER· 160,80,40,3OMete,s . 60H long § 46,22 t, t ppd

2 BAND SLOPER· 60 & 40M9If" $ ' 41 U . lon9 $ 35.2!! t rtppd

3-BANO NO TRAP DIPOLE, 160,80,& 40M -113/t . IQnll $ 66.00 IrLPed
2- BAND NO TRAP DIPOLE. 60.& 40M "64It. long $ 49, 00 uiees
FOR ADDN'L INFO on these TJ nd Oth9' unl9UgenI9nnas•• ••• SEND SASE

W91NN ANTENNAS
BOX 393-S MT. PROSPECT, IL 60056
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ptt(ES PEAK CO
APR 14-U

The PlkM Peak Radio Amateur AlIsocia·
lion will present the l at a nnual Electronic
b hibltion a l'ld Trade Show on S.turday
and ~y, April ' .-'5. 1964. lrom 10:00
... 10 6:00 pm. a t a SIte lIOOI'l 10 be COr>

Ii<med- A Iw will be charged at Itle door.
Well-McNrn IqUlipment manufacturers will
pr_ MmI~rs on s.turday, a lartlng al
1:00 pm. and admin lon will be Ifee. Uve TV
I nd rad io boroadc;lsta will be on during the
l how. Ta lk~n on 146.52 simple . or l .u).911
3'.

JACKSON MS
APR 1.... U

The Jackson Amateu. RadiO Club will
I\OIt the Capita l City Hlmleat I nd 198-4
ARRL Mlaslaslppl State Convenllon on
s. turday al'ld Sunda y, April 1._15. 198-4. a t
lhe Communications WorI<~ of America
Building. J.22O at COuntry Clut> Drive.
totours on s.turday are a:oo am to 5:00 pm
and on SundaY. 8:00 am 10 1:30 pm. Admis
alon Is I.ee a nd lIea.maf1<et taDIM a re
$5.00 each. Attract ions Include commer·
cla l dflaler exhibit s , a lalge indoor flea
rna,ket, conceaalons, loruma. and lree
paf1< lng (Including sel l-contained RVsj.
For special llamfest ra tes. contact the
Holiday Iron Southwlllli dI rect!)'. Talk~n on
l .u). I&1.18. For further InlOfTl'l.llion, con
lacl Ca rol Kemp NA5Y, 3581 6eeumonl
D.lve . Pelrl MS 39208, or phone
(801)-939-7612 .

RALOOH HC
URU

The Raleigh """"teur Radio Society will
hold lis 12th a nnual hamlesl a nd Ilea ma r·
kel (all under cover) on Sunday. Apl"1I 15.
1~. beg innIng at 8:00 a m. at the c.ab
I, . Valley Shopping Me ll. locatad a ' lhe
Inlerseclion 01 US 70 _I and US 1 . nd
84. AdmiSSion Is "'.OO.t lhe gala , wilh no
ax". chafge lor lailgat.... Tables will be
_ilabla for ranI. FealUfes will inciuda a
ON oorllesl, • tIOfne.bfew conIesl, and
I peci. l-4 nl_t meet lngl . Talk~n will be on
1"6.041146.84 ~.OW) and l.u).2811.a.88
(K.ITll. For more info,maHon, contact
Pltte Thac her N.HQZ a t t11 1 9}-81~73 or
Jim Bred~ WMAOO a t t1119l--851 ·2~7

I,om 6:00 pm 10 8:00 pm weekdayll or on
_ ends, or Wlite RARS. PO 111121. Ra
leigh NC 278 111.

O...YTON OH
...PR 27

The 151h .nnual B· ... · S·H wUl be held
on FJlday nigf'll, April n .111&4. a l lha Day
Ion Ha"'-!Uon . 1tha eon-lion Cent.,
Main and Fllih Slfeeta . Dayton 0Ii. M
miaalon is I,.. . nd parking la ava ila ble In
the adi.cenl c lly g••ege. lhefe will be
u ndwlc hlltl. anacks , .nd a COO bar••s
well as tlve entert.lnmanl. For lurtha, In· \
lormatlon, contact lhe MIa mi V.lIar FM.....
Auocl. lion. PO Box 263. Dayton OH \.......

DAYTON OH
...PR 21

The Daytoo-ClnclnnaU Chapte. of lhe
au.rter century Wireless Associallon will
hold lIS annual banquet during !tie Dayton
~lon on F~y. At:wll n , 19&4, at
Neil ', Herllaga House AMtaurant, 218111 S.
OI.ilI Orive, o.yton OH. TlckeI, are $12..50
Tha cash Dar will open at 8:30 pm a nd d in
,.. will begin at 1:30 pm. The dln.- speak·
If la Dr. J If,oId Pet,olsky. develope' of
C<lmPllt8f1zed aquipmenl that enables par·
apleglcs to w.,1<- Tha prM«Ilalion will be If.
IuI lfa ted. For~ <teta lla, wtile Doug HOI·
_ W8PH, 186Goltwood Orive, Dayton OH
~, or call 15131-359-3210.

D"'YTOHOH
APR 21-211

The 198<1 Daylon Ham.enUon·s lnte rna·
tlona l VHF/uHF Con'e ,ence will be held
concu"enlly with the Hamventlon I.om
Friday ti'lfough Sunday. AprIl 27- 211. 19lW,
. t lhe H••• A.ena .nd exhibit ion Cenl.,
Dayton 0Ii. Thera will be lechnical lorvrnl
by acl<nowIedged ..pert s; fIOi"'ig u.e.
dyn. mic -ra nge. a nd anl8flna-range mea·
s uremenl con tesls; Ind I hoapHallly suite
wllh ,e l'eshme nls. Technic.1 paPElfS a nd
Pfesent.t1on. on VHF/UHF loplc l 01 inle<·
..,t a re being !Solicited for oonslclefaHon.
PotenU.I ,peakers Ihould SYtmilll'lei . ..
quests IlTItnedia llly. For IUflher informa·
tlon, conlact J im S lill WA8ONO. VHFIUHF
Conlerence ModfIrator• • ,26 C,esl Manor.
Hamilton OH .5011.

D"'YTON OH
APR 21_211

The O.yton AmatllUf Radio Auoci.
tlon, Inc., will sponsor lhe Dayton H.....
vefltion on April 21- 211, 19lW. al the H .
A,en. and ExhlbiUon Center, Oayton O H.
Admis s ion. val id for a ll th ree days, la $1.50
In adva nce a nd $tO.oo a t Ihe door. The
SaTurday ....enlng G.and BanQuel and En
lertainment Is $14.00 in adv.nce a nd
$16.00 aT the door. Harry Oannal, W2HO,
pa.al president of lhe ARRL, will be the
lealu.ed ,peaket. Because sealing Is lim

lIed. earty ,e.efV.tlona a .e raquested.
The.e will be a gia nt fie. ma rkel a la rting
at noon on F. lday . nd con tinuing III d.y
Seturday and Sund.y. Flea·m. ,ket space
la $15.00 lor all three dayll .nd will be !Sold
In advance only. En" a nce for ",UPS will
De a.ail.bIa alartlng Wednesday and lhe
special "ea-market lelephone I' (513~

22:l-OIl23. Other ' ealures will irdude ~
rums. a WII'da. a nd e xhibils. For special
molel ,ates a nd ,eSefVa llons, w.ll e Ham
venUon Houa lng , eo. 1288, D.rton OH
45402; no tela(lhona ' ......al ionl will be
aocepted. Add.eI.$ all other iflQulrie$ 10
80. « , Oayton OH~1 . or pI'I(lM (513)
~n20 . Please send advance .egis"a·
lion check' 10 O.yton H.mvenUon, Box
2205. Olyton OH .5<4.01 .

HARTWELL GA
UR 2lI-211

The~ Haftwell. and T(lC(:(NI
Ham Clur. will sponaor the $i,,"" .nnuat
Lake Hartwell HamiesT on April 26-29.
1\1601 , at the Lake Hart well Group Camp 10
catlld on HlIIflwlY 29. abOut 2 miles south
of Hartwell Oam. Admlsa lon. ca mpi 'I II , and
flee-markel apace a re all free. Acllvlli.., will
begin a t 9iIO am on S.lurday and Include a
I'IOi I ,I'loe tot.nament and a 1ett·looted
ON conlest , The camping...,. wilt be open
F~ al'ld Satun20ly nlgh ls.. T.lk~n on
1"6.8951295 a l'ld 1~.19f.79 . For lurther in
formation, conllct Carl Oa"" Kyn, 200
Col lege A.......ue. HartWell GA 306<13,

EAST KARTFORO CT
APR"

.-..th annual P!or_ Vailay Radio
Aasociallon (PVRAl Flea M.rI<et will be
held on Sunday, Aprjl 211, 1964. lrom 10:00
a m to . :00 pm. a t Penney High School .
Forbes Street. East H.rtlord CT. Talk~n on
.111I,79. For ,--...Iiona . nd more Inf."......
tlon. wtile Jon Pak KA1FYL, 34 WIliting
Lane. Weal Hanford CT 061 19 . or call~
232~ ..-wngsj.

BRAINTREE MA.,,,.
The South Shore Amateu. Radio Club of

B<alnlrea MA will celebr.te lis 53rd year in
amatllll" radio by holding an Indoor lIN
merkat on &.nday, April 211. 11184, rain or
.......... from 11:00 am to a:oo pm. at tha Vik·

Ing Club. .,0 Quincy A--. Br.intree MAo.
The enlrance lee I' $1.00 and 8-foot la bles
are $10.00 (wtllch Includes llree admission
PElf table~ Vendors will be admitted al 9:30
am .nd p1enly 01 parl<lng will be availa~

For adYance table res.-vatlona, send a
check par- to lha South Shore Amatllll"
RadIo Club to Ed Ooherty Wl MPT, 236 Wild
wood Avwoue, Bra int_ MA02184. Aconfl.·
mation 01 check '-;pt will be sent and
I~.e will be no cancellation ,e!undS liter
April 25. For mora Inlormallon. call Ed at
(61~1, evenlnps.

CHOCAGO<." ,
The Chicago Amateur Radio Club's E_

/'ling MlnI-Hamfeat will be held on W""""",,
da y. May 2, t984. from 6:00 pm to 10:00 pm,
at the Edgebfook GoII Coorse Field House.
6100 N. cent,al !bel_ Elalon al'ld
0eY0n), Chicago IL Admission Is S1.00 and
eatd-laDM 'P"C8S are S3.OO. Fle4'fllI/Vnenls
witt be available. T. lk.... on 1"6.52 MHz. For
lickets, apace .-liOns. or~ infor·
mation, send a n SASE to CARe. 5631 W. I.·
"'ng Pari< Road. Chicago IL 601134. or phone
(312}64503622.

ST. DAVID AZ
MAy .....

The Cochise Amateur Radio Aasoc:ia,
tion. Inc., will hold a ham'est (uPQfIlded
Irom a awa pmeel) on Mly . -6. 198<1, In 5 1.

Davtd AZ.. There will be a flea m.rket and
all lailgalets are welcome. Tours planned
10 Tombelone, the BIsbee La~ Pit,
and ot l'let p1.ces o f In lerest . Tatk4n on
.161.76.nd .52 s implllll, For more detaIlS.
contaef CARA.. Attention: Bob Cl.y K87HB,
PO Box 18S5. Sierra Vial. AZ 8563&.

CED"'RBURG WI
MAY &

The Ozaukee Radio Club will a ponsor
It s 61h a nnual swaplesl on s.tu,day. M.y
5, 11184, f.om 8:00 am to 1:00 pm, a l lhe Ci,·
Cle B RaerNlion Cenlet, HIghw.y eo, Ceo
c\arbu'1I WI (Iocaled 20 mites north 01 Mil
waukeel. Admission Is $2.00 In advance
and $3.00 a t the door. SI.·lool tebres .'1
$2.00 .nd alghf.!ool tables .'e $3.00. Food
a nd .el.aaI'Imanls will be avall.bla . Sel l.
ers wi lt be admiltlld al 7:00 a m for lable
aelups. For lickets. Iablea, mapa. or more
Information, aend a tlulinesHlU SASE
10 19lWOzaukee Radio Club Sw.pleal. PO
80. 13. Port Washington WI 53014,

COLUMBIA MO
MAY s-6

Tha Cant,aI MiSllOll1 Radio Aaaocl.llon
will hold CoIumbIe Hamlest~ on May 5-6.
11184, . 1 Itle Hilton Inn, ..70 . nd Siadium
BoulevarG, CoIumbi. MO. Fealu_ will In
c lude loruma. a hoapilailly .oom, a s.tu,
day-nlghl banquet. a ha,d-suflaced Ilea
market, dlaplay t.DlM. and ahuttlHlua aer·
¥Ice to parking areas and aI'Iopping cenlers.
Talk-fn on .1&'.16 or 220-~.02.For~
IlCI<eI$, ... ,.,.tiOns lor hollis, IIMorTW1<et,perea.or ON"" tab6M, and _ Inf",.,....
lion, conlact Ben Smllh KfPCK, FbJle 1,
Pra Irie Home MO 65068, or phone ill'6)-$27·
5319.

GREENVIllE SC
M...Y &-1

The 81". RIdge Amateur RadIo Society
will aponsor lha G.eenYlU. SC Hamlest on
Salu,day and Sunday, May 541. 1\184. al
the Ame.lcan legion Fa l' lI,ou nds, White
Horse R~d, V, mile no rth 01 1-85. Gn.en
lri lle SC, Admlsalon I' 13.00 In advance
a nd ....00 at the door. Talk-tn on 10t6.01f
.1 1. For advance tlCl<etl, Wlila M Sue
Chism f«ENX. Rle. 6. 203 1M ood
Ortve. Gre.-wtlle SC 2liI801. For lurther In-

lormalion, Wlile Phil Mullins wo.tKTG,
H.mfest Chairman. PO Box 119. SImpson.
.llIe SC 29681.

LONG ISlAND
MAY6

The Suffolk Coo.Inty RadIo Club Indoor
and Outdoor F.... Markel will ba IMlId on
Sunday, May 6, 1964, from 8:00 am to 3:00
pm. a t Republ ic L.odga No. 1987,585 Broad
hollow Road (Roule ftO). Melvil le NY. Gen
eral adminion Is $2.00; c hlld,en under 12
and wi_ will be edmi ltlld I,ee. Indoor sell·
er's 1aD!M; .... $7.00 and outdoor space la
15.00 ~ncludea one aani$SiOnl. There wiN
be relreaf'1men1s on tha Pia, ' 1.. and plen

Iy 01 llee parking. Ta lk.fn on 144.61tf04521
and l ol6.52. For addllional information, con
tacl Rlcha.d Tyga , AC2P al (516)-643-5956
(even ings).

SUllIVAN IL
MAY 6

The MouIlrie AmaIIUf RadIo Klub will
hold lis . nnual Sullivan IL MARK Hamllltlt
on May 6, 1964. at the 4-H F.I,gfOUooa. 3
mil"" eest and 1 mile north 01 SUllivan on
the cadwel l Road- Fealu.es Include COl

ered lacllot_ . kn;tI, and e lree aWapper'a
row. Talk.fn on 1"6.6/551.((6 and 1.c6520
For more Informallon, conlact William
Guel __ig WA9'WOB a t (217)-268-3139

{......,.,ings~

SANDWICH IL
MAY 6

The Kishwaukee Radio Club o f OeKalb
IL will hold Its . nnua l hemlesl on SundaY•
May 6. 11184•• t lhe 5ar'IdwK:fl Fa i,O'ounda.
Saodwich. T1d<eta are $2.50 In advanca
a nd 13.00 .t the door; t.bles ale 15.00
each. Overnight camping wllhoul hook·
ups will be a.allable. Fo, mo'l Informa·
tlon, conlaci Howa,d Newq uis t WA9TXW,
PO eox 349, Sycamora IL 60118.

CENTRAUA IL
.....Y6

The ee..lfalla WI.eles, ASSOC ia tion,
Inc .• will hold lIS annua l hamle ,1 on Sun
d.V. MIV 6. 198<1. allhe Kas kaskl. CoII S';le
Gymnasium, 3 miles northwesl o f Centr•.
II. IL Admlssion 10 lhe hemlest la 1_
' nd tl'let. will be no ch.rge lor the "_
market and e.h ibil apace la IImi led num
bet 01 la bles will bI iasued on a li'SI·
oome. fl, s t-urve baalaj. Coors will open a t
1:00 am lor flea·mark"'t and uhlbit set
ups. Food and retreenrnents will be avail.
able , as well as p le nty 01 I.ee pa.k lng.
Ta lk·in on 1&7211.81 a nd 146.52. For ' u.
t_ InlOfTl'l.ltion. conlacl Bud King
WB9QEG a t (618).532-6606 Ol" Lou Hodgea
W9lL a t (618J..533.o112., or w, lle 10 CW""
Inc., PO eox 1166. Cenlfali . IL 62801.

P...RAMU S NJ
MAY I

The Bargtn ARA will hold a Ham Sw.p
' 'I. Sel l on May 6, 1\164. lrom 8-"00 .m to
4:00 pm, a l gefgen Communl ly Co llega,
ol.OO Pafamus Road, Pa .amus NJ . There
w(1l be talillat ing only a nd admlnion lor
sell8fa la ....00 (b.lng you, o wn lable).
Buyera will be admilled I,ee. Ta lk-in on
.791'.111 and ..52. For more Inlormatlon. con
lact J im Gr_ KK2U. ...... BerkShl,. Road,
RiOgl" ood NJ D745O, or pf'Iorlll' (201}4450

"" DURHAM NC
M...Y 12

The Ourham FM AUOClation will hold
the Ourl'l.m Haml..1 on Ma y 12. 1\184. a l
the Soulh Square Mall, Ourtuom NC. Talk·
In on 141.225. For more Informalion. wrllt
Mila n R Burger. Prealdent., DFMA, 5711
Spruce Dflve, OurI'Iam He 2nl2-
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FUNl
John Edwards KI2U
PO Box 73
Middle VJllage NY 11379

HOW HAMS VIEW
THEMSELVES

You can Ny one thing about~
Thfry'renol at all ah)'. Bnng lIP.n ........, .
feeling OUIIloblly, and ham$, li ka noothef
,peelaWnt"'.., group, .r. certain 10 ft ·

Pl'ea, their vI__ .bou1 it. Remember the
Jack Andetson Inc:ldent back in the
197051 And what . bou t n<H:oda? I think It
was no mer. col nc:ld" nce that the FCC
commission,,,. switched from a un.nl.
mo.... " ndofllemfInt of no-code 10 • poll l·
lion 01 u""nlmoua dIsapprova l wllh ln the
epan 01 only. 1_ mooths. Tena ol lr.ou
sands of Ie ll.... from COIIC8l ned .rT\lIleu..
certainly pl''''' • role, as did the In
fluence of llOmll friends In high p1ae..

V.., nam. Iooe 10 flpl'eM ,'*,view•.
And ,....1'. wtly _I.ke llmeout Md'l~r
to let the FUN ! readenhip QtWTItfItnl on
the day'. Imponant ham ilS~_ One
never k now••• actly what form the r~

,pontes will I.ke, but tl1efe', al"'8)1 I01a
of Input.

Tlli s ylla., as In p.evlooa FUNI poll a,
",a'r . k98pl ng lome old QU9SUon. In ordM
to keep track of devel oping trend. In our
I'loObt!y and adding some .- _ 10 keep

up with the 11..-.~t_ }'OUf view. ,
a«od y<IUI' '.pol ,.. 10 PO Box 73, Middle
Village NY 1137'SI. Or. If you've gIvero U9 on
the U.s. Mule, you can tranamit .,out" art-

swers eleclronlcally vii COrnpuServe's
Emili Qf HlmNel. My 10 II 70007,-412. My
Source 10, II you preler lIlll Iystem, Is
rccaae

ELEMENT 1_BACKQROUND

1) Sex;
~ M...
8) Fema......
~ 15 CIt below
8) 16-21
C)22.3lI
0 ) 40--59
El 60 Qf above

3) Ucenae clall:
"l NQ\llce
8 ) Technician
C) ~al

D) Advanced
E) Extra

-4) Numblif of yeat"l 11ceI lid"
AI 1.,.., Qf less
8) 1·5 ~..
C) 6-10YN<$
0) 11-20~rs

El 21 year. and up
5) 00}'OU have a.- (pCllIt-Mar.:h '78l call?

AI Yel
8) No

6) How mlny ho\tf!l a week do }'OU de¥ote
to lImat....r radio?

AI 0-1 hour
B) 2- 5 houra
C) 6-10 houra
Dl 11-20 r.oun.
E) 21 holn CIt mora

n Which HF band do you \.1M moll?
AI eo-rs me1llB
8) ~ rnatllB
C) 20meters
0) 15 -"'*" 10 metera
El Don't operale HF

81 Wl'tlch VHF.lJHF lHInd do }'OU use .....11
A) 6 melllfS
B) 2 melers
C) 220 MHz
0) -420 MHz Indlor up
E) Don'I operale VHF.lJHF

91 Wh ich mode do you uae most?
AI sse
~cw

Cl '"

""""."'....101 How much IT"IOIlI'1 have you spenI on
amaleur radio within the pasl year? (In

CI...o. CSL expen$l!ll. magazine sUD$Crlp
tlonl, club duea. and other Incldenl al ex,

penaes.1
A) 0-5250
81 5251 -S500
C) 5501 -51 ,000
0) 51,001 -12.500
El 12.501 and up

ELEMENT 2_SOCIAL
CHARACTERISTICS

11) Has amateur .-.:110 inlluenoed .,out"

c.&l_ d'W:li<:e?
AJ Greatly

~ -,
CJ Not at aU

12) Should the ARRL ijIll rid ottbe OXCC
Honor Rol l?

A) Y..,.
B) No

13) Polltlcally. how would you define

........"
AI conservative
8) MiddIe-ol-l~

CJ Uberal

U) Should the ARRl oat rid of the OX
c..tury Club?

AI 'K
~No

15) How old __ you wnen you l irat be
came a ham?

AI 15 or belOW
B) 16-21
C) 22-39
OJ 40-59
E) 60 or above

16) Shou ld the FCC Increase ttle s~.

on amal .... CW e.ami nat iona?

AI 'K
~No

11) 00 you own a nome computer?

AI 'K
~No

181 Do you think I\am$,~Id 10 com
put.,.. hobbyIltl. a'a:

AI More technically inclined in thltlr-81 l.e$s technically Inclined In thell-C) Botll are abOut equally a~ lIIed In
lhel' hobby

19) 00 you l!'llnk l hal nome computing ia
s!phonlng people ~ncIuding young""')
away from amateu, ,adlo?

AI 'K
~No

201 Will the votunt_ exam lyet.... ....
crease chealinu"

AI Ves
B) NO

21) Shou ld .olunteer examiners be al·
lowed to collect I fee 10 lIelp del<ay ex·
penses?

A) Yea
81 No

22J Has nam radio hel ped to ma~e you a
bettlllf peraon?

AI '"
~No

IAMSATI, P.O. Box 27, washington, DC
20047.

•

Selling 73 will
make money for

you. Consider the facts:
Fact 1: Selling 73 increases

store traff ic- our dealers tell
us that 73 is one of the hottest

selling amateur radio magazines on the
newsstands.

Fact 2: There is a direct 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 seiling 73, call 800-343-0728 On New
Hampshire call 1-924-9471) and speak with Ginnie
Boudrieau, our bulk sales manager. Or write to her at
73, 80 Pine sr, Peterborough, NH 03458.

80 Pine SI....1 Pelerbornugh, NH o:wsa

800-343-0728

pleaseSAMPLE COPY
$2 to

For a
send

ORBIT is the Official Journal for the
Rad io Amateur Satellite Corporation.
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RESPONSE FORM
InstflJC,ioos; Read eac'" Queslloo and"..rk your response by circling the appropriate lett. ned to the noumber 01 the Question.

E,.,.,.",1: 7)ABCO , 12) A B 19) A 8 E,.",.",3; 31) A 8 '" A 8
45)A8 CO£

1) A 8 8lA8CO£ 131 A 8 C "" A 8 251 A 8 aa A 8 39) A 8C O E 4IlIA8 CO£
2I A 8C O £ 9lA8 CO£ 14) A 8 211 A 8 ' 6jA 8 33)A8CO£ ." A 8 47)A8 CO£
31 A 8C O £ 101ABCOE 15)AB CO£ ea A 8 27) A 8 3.f)AB CO£ 41) A B 48)AB CO£
4)A8 CO£ 1$) A B

'" A 8
281 A 8 '" A 8 "21 A B 49) A B

"8 E~'2: 17) A B 2") A B "" A 8 '" A 8 '" A 8 "" A 8
61 A BC O E 11) AB C 18)AB C 301 A 8 37) A B

Coo,.,_ts:

FCC

23) Sl'>ould ham Hcen_ have a minimum
age requirement?

A""
8 ) No

2.1 Should llama be subject to penodic
retesting?

~ '"
~No

ELEMENT 3_Of'ERATlNG HABITS

251 " Ille UHf1; _ e ..striCted to dala
communie.Ilion only lno phone Of ON op
eration~ would you be In lavor Of a no
code 22O-MHz Oill' tal-clasa IlcerIse?

~ '"8 ) No

26) Would you be In 'avor of a no-code
22Q.MHz Oi",ta l-clasa IIcht if il permitted
phone ope<ation In addit ion 10 dala tran,..
miss ion?

Af Yes
Bf No

271 Have you eYe' used a personal com
puler In connection with your amaleur·
radio aclivltles?

A) Yes
8) No

28) Is II lime ' 0 completely deregulate
amateur radio by 1Ia~lng the FCC turn 0V8f

",II ,"ponsltJily tOf "'am operetlon to the
arN teu r communlly?

~ '"
~No

291 Wllat do you t...lnIl of C*II)Ie whO.new
Pily--leIe¥i-'on~ wit... MOS con-

47 CFA Part 17

( PR Dod<.. No. n -rr; fit_2291

Ana. 1M UM of Yol""t..... to Pt.pan
and Admlf\l"'" Operslot' examination.
In tile Amat....r Aaclio Serv~ sod
Correction

AOIMC:r. Federal Communications
Commlnlon.
AcnoN: Final Rul.. and CorrecUon.

SlMMARY: 1111. document ecrrecte FCC
n,]e.'l"!'8ardilll ths Ute of volunlary . nd
uncompenHled volllnt to prepare
and admini" ..r .mat openlor
..uminaliOlW m order 10 eliminate

vert.a and aalemte dishes . ...al are not
approved by b<oadeast_ ?

A) 1lIe'I"re s kunks
8 ) They'.e with in 'Ileir rig"'ls

301 S/'Iould~ gel rid 01 , Of reduce In aiZe,
'!'Ie ON aubtloll ncb?

~ '"8' No
31) 00 you 'l'Iink OX nets llave a place in
Ilam rediO?

~ '"
~No

J2) 00 you t... Ink neta in ver-a l llave a
place In IIam radiO?

~ '"
~ No

33) The ""•• lime a ham operales from
$pace, wIlic'" blind should I'IeIsl'Ie use?

A) 2 melers
Bf 220 MHz
C) 450 MHz
0) An II\Ien "'igner blind
E) Shouldn'l bother to operate

3.fl It, while luning aCross a band, yoo
he8fd a nel Called "Jammera Internation
al" In progress , would)'OU:

A) Jam II
8) Ignore il
CI Complain 10 Ille FCC or some othe<
organization
01 Usteo
Ej Join 11

351 II required. could you solidly copy ON
at t!'le speed at which you __ Iicenaed?

~ '"8' No

unintended Incon.ltlencie. m the rule.
adopled in th. R~ttand Orderin thil
P/'OCfOedi"l'
II'nCl'W'l 0""'; january rr . 1984.

FOIt l'tIR1'HllI 'N'ORNA~CONTACT:
John J. Borkow.ki. Federa l
Communlc.Uons Commi..ion,
Wash11lllon. D.C. 205M. (202)632-4964.

»n,.
In th. m.tt.. of .mendm.nl of Part. 0. 1

and rt of th. CornmJulon'. ruleilO .11".. the
.- 01 ~ollUlt.... 10 _ ...nd .dmini.t..
__tor ....."'inetlonala 1M"""leur R-<!io
s.mc.IPR Docket No. I3-Zl'~~

R.leeMd December .. UII83.

1. On September:u. 11l83, the

36f If requ ired, could yoo pass Ihe FCC
II'Ieory test lor YOU' license class?

A) Ya
~ No

371 Have you _ purposely opeora.ed In
.........t_ sutt>and you _en1 licensed
10 .....?

A) Yes
~ No

38) 00 you th,nk tl>e ARRL slfecl$ a,..,.
teur radiO In a posllhrema~

~ '"
~ No

39) 00 you _ weak 10 foreign, fIOf>.

EngU......pukl"". iiams In ll>eir own Ian-

'-'"l Always
8 ) Sometimes
C) I a"ampt II
OJ Rarely
~N_

40) Do you feel )'OUrself compelarll 10 re
pl. ce lhelinsls In a lube-type rig?

A) Yes
8) No

.11 Do you feel yourseif compettlnt 10 r.
place the IIna.l s in a transislor·lype rig?

A) Yes
8 ) No

.21 Do )'OU aold8f together)'OUr own coao'
connectors?

AI Yes
8) No

ol3) Is you. anteona sys tem mounled on
your house or a lower?
~ _M

~ ,-

Coauniuion adopled a~ alld
OrrWr. 411 FR fMA (October I. 1~). In
th, abo~e captloned Pf"OCllOOdiflll. In the
R~pott and Otfhr. th.. CommlulOIl
.mmded Pvt. 0. 1 .nd fTf of it. Rill" to
allow the UIII of ....11In1....... to ,,",pare
and admlnillet opera lor examin.tlon.
in .h.. Amate Radio Servios.

%. In the fill 11I1 forth In th..
Appendix 10 the R..pott and Order.
volunleert.rt given len d.y. from Ihe
lime lh,y admini.ler.n examination 10
forward c.ndidale.' .pplication. 10 Ihe
vee (I 97.28(hll· However, vee, are
"Iven only ten d.y. from Ihs d.ls 01 the
ex.mination 10 forwan:! candidate.'
applle.tlon. 10 lila FCC (I 97,519(c)),
11Ii. could result in a VEe h.villl no
lim. 10 perfonn the function.liated in
197.1119, Ind Wit not Inlended. Ths
Commillion intended to give tile VEe
.dequals tim. 10 perfonn these
function ..

3. AI pIIrl"repb Z8 of the &pott ond
Otfhr, TIM Commillion .tated: M ••• WI
have incof'porl.ed.1I or the preMnt

••) Ha.... )'OU .....' desigfl8d your own .n
teona?

Al Yes
BJ No

45) WI'Ial do you Ihink of conlestlng?
Al Great
~ GooO
C) Okay
0) Don11ik.. it
E) Despise il

461 What do you Ihi!'lk 01 OX I",,?
AI Greal
~ GooO
q Okay
0) 00n1 like it
Ej Despise 11

. 7) Whal do you 'hink 01 repNl~?

AI Gre.l

8' GooO
C) Okay
0 1 Don't like lhem
E) Despise them

"8) Wh",1 do yoo Ihlnk 01 tr.tllc handling?
A) Great
Bl Good
C) Okay
01 Oon'lilke it
E) Despise It

.91 It )'OU heard an emergency nel ln prog
ress, would you Immediately joln In and
otter your sMVices?

A) Y8!l

8' No
SOl Sl'>ould a ll nams be requl.ed to join
some type 01 nat ional . mateu....adio or·
ganlza tion?

~ '"
~ No

'elegnph requiremenll a nd auideline.
from 0.... preMnt fill...- With re.per;! to
•.,legnphy .,uminalion gradi.... no
ella..,.... were intended. However.
191.29 (cl in the Appendix impaaed In
additional burden nol lnduded in the
pre."nt fillet of gradiflll on the basi. of
"one con hnltOus mioule: " Inelu.ion of
thl. new burden was not Inlended.

•. Secli"". 97.503 and 97.IIU of the
Rule. in the ApJI'f!nd i. ctoss' referf' nee
t 91.30. There i. no 1117.00. Th e ctnU'
references should be deleted.

5. Seclion 97.2.8(i)( 21 provide. for FCC
re !,,~ t l n8 of any pe"on wllo <:tJ!.lned.n
opera lor license Ihrough Ihe vulunte"r
exa mina tion process. It doe , no!
Indicate what the FCC will do if .ueh.
person dOf's not pass tile .xaminatlon .
TIIi. was an inadvertent omis. Ion.
Therefore, we are addil\ll a n..w
parsll'"aph (jJ 10 197.zl1 to clarify that an
. xamlnee who fails 10 appnr for
read mirri.lratlon of.n examination or
who lails 10 pall the rele.led
. xa minalion elnnent(sj will ha ve hll '
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I

117.11-9 ~" 1_

II. PllrBgraph lei of I 97.5111 La ru iled
lo ...ad:

•

•

•"'..••

--10_"..
-~,-,.,-
'.-. ....,..., .........'""'...... iP2I-:t1..,..~...= -:ttm.._............
53.:10 .•
53"53>S .._~
,.. .... ,.Slj_~_'.'.:...:...~= -,,.,.... .....~-_.._.."----_.,,,,,,,:100 ....._ ..
2300-->< _._._. .._ •. •

111.'" Ft.. .. I II
[..IAll of the . uthoriz.d frequencin

Ind em.iulOftl allocated 10 tha Amal.....
Radio Service .... aIao a"" lableto tha
Radio AmaleW' avtl Emel'JltlftCY $erYice
~n .. ehared bali&.

[hJ In the evenl of." _ pM,
...bleb _ . Ital" the Invokint of tha
Preli6enr. War Enteraenc:y Po_...
under th. provi.ionJ of IIlCIIl of the
Communiclrtiona Act of liJ34, ...
..mended, unIeu othenviae modifled or
directed. RACES . tationl and I Dllteur
nclio .t..tiona participatinl ln RACES
will be limiled In opention to the
following:
FREOOENCY OA FREQUENCY~

"'""""'

Have you
found

page 224
yet?

•

(c}Limitation•. [lJ Un of frequenel..
In the b.nd 1975-2000 kHz il lubject to
Ibe priority of the (.(IRAN . y. t..m of
radionavisation In thl. band . nd I~ Ihe
gcosraphil:lll, freq uen cy. emillion. and
pow..r limitltion. contained In 1 97.81
(Subpart C of Ihl. pert pertlininS 10
Technical Slandard.J.

(ZI For un In eme!'8ency ...... wben
required t~ make initi. l contlcl wUh a
milltl ry unit ; . 110, for communlca lion.
with mililary . tl tion. on m.lle...
req uiri"8 coordination.

[3) Thole Itation. opel1l till3 In the
band. 420--450, 1740-1300 I nd 2390-2450

PAAT'7~AMENO£OI

Part '11 of o..pterl of TItle 47 of the
Code ofFedenl Rqul.tion. 1I
amlftded. ... foUowa:

1. Section '11.18511 ...viaed 10...I d ...
foll~wB;

.--.--_.

Bureau. Federal CommWllClltlunl
Cornminion. W..hlnston, D.C. 2OM4.

Fad. raI Communicellona ComrAi..I"".
WUIiam J. Tricatlco,.........

th. Amateur R.dlo Servk:a frequenciu
m.de .vall..bla to RACES. He ..110
augge.1Id thai tha RACES ruiN ahguld
be deiliad \.II Ih~r eaUrat)' and repllced
by II jolnl worklnt ......,..,menl between
the Fade,.l,.,.....,anqr MI...,.......I
....ncy. SI..te Ofticn of £ma11tnq
Servlcea and IocIlI OfI...lutl..... of
..m.. teur.-.dio opeNton. 'The
'ua-alion. of Mr. Dyrvff _ 10 broad
•• to uc:eecl tha tIOOP" of tbla
pi' fi.. In our Nouea of PropoHd
Rul. "'.kl.... _ propoNd. la make tba
!r-equende. 1*-1'" MHa ....ila.. for
RACES openI~ Sewral of the
COllUDllnl.... bowtIvn, .uanted thai
the rwpeItllt' .ubband 14UG-1U.50 MHz
be includotd ' Of RAa:8 opentioa.1D \hi.
~ 1M MerkalIItadio Relay
l.aqIM, laG. (AIUILIltalad thai thi8
w-'d _b llloDII_III'''' for Inyooe
to Ihlt!' uhtillC ~pmanL ..pecially
repeaten, 10openle on RACES
hqunoclM cIIIriIlt. 6adarrad
em rpnc:, .B~ ...... tllll' Iladlo
F.a '.OC)' SerYScI (ARESI-'-'"
e-ld lwitch frora AAES to RACES
Immediately witllout. ahift in
equipamlt.

... Wa ....f-.d tiro. mattn oflllc1lOBin1
!be ..bbend 1tUG-1u.50 WI-h to DOD
lthrousb nv.C).lllllterpol d DO
objcIdion. 1'berel.... Ilnee ioelua i.... 01
the... fraqumcM. will brtnt mon
npeaw.llllo RACES oprntioD ..ncl
wiD .~paod Ibe pol'"'tlaJ fill''' of
RACES loIItkInI1D doa "'- _ will
include 1M 1......14!UO),f}b .ubbancl
in Ihna rmal n»n.Soma_len
~Itd that a4di1ional frequePCiu in
the I, 10. 40. and ~tlt'band. be
eddtd tw RACD operlOOoa.n
freq u.."'"__ not b..,h.ded III DOO'.
.........1NCl_L Tberefore. _ ban not
Incl..ded tbno in theM final nJ.....

5. In our propo..l. we .I.ted Ih.1
..ddilonalamaleur ....dio (n,quencie. io
the 10 MHz end 18 MHz frequency
band. Dli&bllliao be oonaiderrad If the
UQlted Stal.. ntifled the flnal ..eII of
lhe World "'dn:alniltretive Radio
Conference (WARe). 1tml. "'Jtbo""
.ueb raliliutlgn took 1'1101 on
Seplemb., I, 1983. il would not be
appropriate to inclll6a thOle freQuenci...
in tbl. Report and Order .lllce the
Amateur Ruln bave not yet been
am"oded 10 make tho,,", band. availabl..
f~r ...eln the Amaleur Radio Sen-lce ~n
I rellllli.t blli. ,

6. We ...ill .dopl the nJlea ..
propcned. ...lth the inclualon of Ihe
. ddill~naJ 2-melet b.nd frequenciu.
n.e thirty d.y limU.. lioo 00 the ...e of
Ih. frequencle. I. deleled .Ince Ihe Ule
of amaleur frequenctll for RACES
would Ilndoub tedly be . uthorized
beyond the thirty d..y period if In
eme'1"ncy continued beyond th.. t time.
...1.... w. havl deleted tha leogr.phic
limit. lionl . lnca lo ....Illn them could
hinder ema"l"l'lC)' colJUllunk.ation.
betw"n the continental Vnitad S1atel
.nd the Stllll of H.wl il or AI.aI<-. or
belweetl the continental Vniled St. tll
. nd V .S. poalllliooa. The... latter
amenclmente ..... In kaepillS wilh our
conlinui.., eftortllo eliminate
llflDeClnI&ry rvIea and ....trictlona.
FilwlU,. _",''' conec:tiona h.n been
made to th. table ill I 'I1.165{b j.

7. It II CN OU . d. thll Part '11 1.
lmended •• lit forth In !be "'ppendill
hereto. Tlli...ctlon II I.ken pumant 10
th. ..Ulbot'ity c:ontllned In. Sectiona 411 ]
..nd 3I13(rl oftbt Commurd.:alion. Act of
11l:M. ... IlMnd~ Ilia fw1ber orderN.
thai theM noJe .mendmenl. &hall
become rit'1IClM March 2e. 191M.

a. It I. fwtberOl'dand. that the
Secrellr)' abaU ea_ • cop)' 01 \hia
Report.nd Order to be pubJiJhad In the
F......a....-.

• . II Ia furthit!' oodn'ed. that thil
ploceedi.., II letminated..

10. Informa tion In!hia maIler may be
obla ined b, OOII ~ctinI Maurice I·
DeponL 1_}6U 41lM, Priv..te Rad io

' no. IoM'-lllo<l _ to of ...... 11.. e-.I. ..-
• 1_ _ _ I .4_......,.... " ..

SUMMAItT: Tbi. document .menda the
Amateur Radio Service Rulnlo make
additl~n.l&-equendea a"llable to th.
Radio Amlteur CIvil Eme'1"ncy ServiCll
(RACESJd~ dedared nali~nal

eme'll"ncin. "'dditional RACES
frequtnci" ara needed eiDee, e...n In
pe.c:etima. the number of RACES
frequend" ..re InldeqUJII•. Tbe effecl ~f
thiB aclion II to ...un! thai lufflci,...1
RACES fnquenci".....wd be av.ilable
If the Prelldenllnvoltu the war

-"""" ........_cmvt: DATI: Man:b ze. 191M.

'liM'" Federal Communication.
Commiuion. Wuhinaton, D.C.~.

1'01I~ W 01 .1'IOfI COfII'TlPoCT.
M.urice I. DePonL Pri... t. Radio
Bureau. W.ahington. D.C. 20554.

UIIt of8ub;ac:b la f7 Cfll Part WI

Ovll defenae, Defenae
commllllicationa, Radio.

-""""'"Iam. ..llftal. ! lallM l...
bdlo Semc:a a..... Put rr, to .
IIdditloo:W heq_ ieI.nil.llbl. tha bdlo
......_ C1ri1 P p ....., Sar'tII:a cluriaII
diac:land ..u.al_. ... cPR Dor:k8i...~,

Adopted: Ia-rJ' 1.. t_
e I .... JaoMI'J' 11.1_
a, lila e-mi . 0

1. On May ze. 181\3., the Commi......
.dopled .. Nolicz of Plopcwed R'"
M .w., (til FR J&I:I47; ...... UI&1)
Propoal"l to III&b addiboa.al
f....-.::leIr nillabit to tbt Iladlo
Ama,"" Civil~ Sanioa
(RACES) in lbe uent of ..n e.;;.~[",~,••~,
wIllch cau.... the Prelldent to tovoke
~r\.aln Wlr lIPersencJ powet'l. purluanl
10Sectian fI06 of the CommunlClltlona
"'d ~f 1~ ..."'ended. Abo proposed
we... operatiOll. llimltatlOM 00 the
.dditional fr-equencin 10 .. 10provide
protection to the Government
Radlolocation ServlCll. 10 the
"'eronautlcal RadionaY1aallon ServlCll
and 10Canadian rldlo .tation•. The
re.lrlcll~nJ thatlilllited RACES
operation. 10 l1tirty daYB and 10 apeclfie
ll!OlVaphlcal areal were alMJ propoaed
to be deleted. Nineleen~......ent. we...
filed ~ \hi. proceeding.

2. nua pro<:eeding CJrisinated.1n
rtl'IJIOGle 10 a requ..t from the
Departmeut of Def....e [OODJ, throoP
the Nallonal TelecoDUnunlClltion. and
Infonnalion ...dminlalratiol1 [1'(fI,t\) and
tbe Interdeparlment.lllildio ...dvi.,ry
Commiltee [IRAC), for additional
frequ..ncl for RACES .18110n. dun... I
dac1ared tional ..merwenq. DOD hBd
...viewed the role ~f RACES in .upport
of clvil defente letlvltlea durlllS"
national em~ency dccl~ by the
Prl!lldent and hid concluded thai
addili~naJ RACES frequenciea a~
needed undet ...ar eJll8rpoeJ
conditiuna. OOD Mid thel .lnce the
preaently .vailable Il.ACES rrequencie.
baw plo_en iDadeqlu:lela pe....tinI• •
IMy ...ould be comple1.el., 1lRMIMf.ctl•.,.
In ...artime,ln Iddition. roo IlOIed that
. lthoush lb. number of a.m..1eur radio
...pe.ter ,t.lio... bayS~aHd, they
openle on freq'-peiee wbic:han_
no....vailabl.e to RACES.1ieDce, DOD
wanted tha lreq..endelr thall'l!pMlan
opera ta on DlIUe available 10aAa:s
. I.. tiona. For the .._ ...-. DOD
..ked that freqlll1K:lea IIHd by blab
frequenc:y (HF) DllllI alao be ......
..vailable 10RACES .talioDa. n..
deleliao of the ....tridioo OIl tIN lIM of
certain RACES freq..enciote 10the lIli.tial
30 d..,. of the emerpnq aDd tha alUl
where they coaId be lINd pi......-d
. ince !bolO! reatrictionl 00 loftter,.......

3. 'The commenta "'.......11, l upporled
the propoaJ 10 mau ..dditioMl
frequenci......Ylr ilable to RACES
. I.liona. ' Robert N. Dyrvl'f ...anted III of
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iiI Thl fCC .-erv.. lbe rishL wilhout

qu.lt.6catioo.. to:
ttl Admini.l.., n.amiftahOftl itaelf; Dr
12J Ru dJnini.l.., ....miftallonaltH U

or under lhe .uperv;.ion of ..n .....mln..,
de_ilJllated by lhe f'CC 10 ...y JII"On
who obt..tned ..n QPerator li~......bon
the Nov ice a ... tbroUlh Ihe voluo.l....
e....mination proce' ll.

liI ll .. Iice...- f, il. t~ . ppear for
[""dmini.tr. I"'n ol . n e..ami..., llon
pW'lua nt to pa ragraph (11( 21 of tbi.
teelion. or doe. ROt . UOCHJfully
complele lbe e... lIIinalion elemenl(. 1
...hM:h are .... dmini. te...d. the Hcen. H·.
oper. lor licenM II .ubiect 10
cancella tion; in . n In.l.nce of . och
c.n~lh.tion. the hcen_ will be Illuad
.n ~perator liCl'nn con.iltent with
compleled u am in.llon element. which
have not been InYa lid.led by not
.ppe. rinS for or f.ilinS reRdminiltr. ti~n

of .n ell l minal ion .
3. The W<lrdl "for one contin uoul

minule" Ire ... moved from lbe 1i ,,1
• ent..nce of pariS' aph Ic] of 197.29.

4. The cro••·...le ...noello I 91.30 are
r..m~...ed from I 91.503(b) and from
191.515.

5. The fi...t two • • nlen"". ~l , '11.513
.re reviBed 10 ...ad,

'''.513 khe<lulln1lol ••amI",,_
A VEC will coordina te tbe d.l.a and

tim" for . chedulins eum i n . ll~n. (_
I 97.26)Ih~houl tha reg!on(. ] It
aer"'l. "'ny VF,c m.y .1", DOOMinl te
the schedulins of I"tina opportunitie.
ou tside of the ...glona lilted In
I 91.507{b).

(Sec». tl ll.nd JW ollilae-.__Act
oll_, .. .......sed, 47 US.c. U41il.....t:1031
Federal Co 'lI\icatioaftl C i"'_......,-
'""-

h r ~JH'ra tor·.1icenle cancelled and will
be illued I ne w cperatcr Ucense for the
0JH'ra lonll~nM cl.1I p..,vioully held b,
lhe eqminea. W..... allO d arlfylnl
thai FCC ...lelt!nJ appUel only for
exa minatiON above the Novice Cl....

e. Addilionally. th. defini tion of !be
lerm .....m.. teu r Code Credil Certificale"
in 197.3 w... inadvertent ly ret.. ined.

7. Fill&lIy. the wordiDj ~f 1'11.513
rel.rdillS ...he... VEe. flUIy coordinal.
u a.llliDa tion. ia unin terlt<ona lly
ambi,Juou&. While lb. ...ordillS WII
dui~ to penail VEe. to c;o<Irdin.te
examin.tiona OI.lt.ide of I.... reslOM
li. ted In I 'I1.507{b]I 'uclt II Vniled
Sillet miIU.. l')' ba_ In foteian
countrin}. II w.. no! int.n6Iod 10permi l
0.... region ..l VEe 10 COOl"dioaie
uamlnaltona In lIlolbe, rt!fion.

a. "'COOI"lIin3lY. tb. foliowtn,
COil MOM .... flUI6a 10 lb. "'ppendu of
the Report Oltd Orrhr in Ihil proceedm,:

1'7.1 ICo ' I
1. P. rl ....ph I..) of I '11.3 i . rem<JYed

and reaerved.
z. Section 'I128","m...ded by

revi"". pa" l"'ph {i) ..nd I ddill8 .. .......
pa......,.m.. follo"'l:

..7 CfR 7

1M! I)odrllt A-62<l; fCC ....." J
....... 2 'tionIII"nllu.n :III
A•• tl'1OtheR.-o~CM1

Emei ...Jef .. 4Itct o..tng Dwc::taiIM
M8Ilol.. Ei...... e'll

MDIC'r. Federal Commwticalionl

"""""'.........- .....
125 73 Magazine a Aprll,l984

[el Forw..rd tbe BppliCllIiOll ...it hin ten
dB Y' of iI• ...ceipt from the eumine...
10; Fede...1Comm"nlcatioM
Commillion, Ucenl i.., Oivi.i~n. Privale
Radio Bureau. Celty.bu.rw, Pennl ylvania

"'"



MHz thtI UIIOl caUH b8rmfu1
Inlerf~_ 10. and nnut to lftlil l••ny
Inlml1'll!ftCe from. the CoY""",,...1
Radloloca ttOll~.nd . rlO the
Aeronauttcal R. dionavig. 1lon Sel"vtca ill
the caN of tIM 1240-1300 Mlb blind..

14' TboN .tationa~ttlll lD the
b.nd 220...215 MHz -.h. U not CllIN
b.nn1IIJ Inle rfe renc:e to. and 11I....1
lol«al. ally Inlerfe/YflCll! from, the
Covl!mrnenl Radioloca tlon Sel"vtce Wl lil
' . nu.1')' 1, 1990. Additionally, the Filled
and Mobil. Sl'rvicetl .hall b . ... equal
right of operatton.

IS) In the b.and 420-4M1 MJh, no
II.Uon . ball oper.te North or LIn. A.
LIne A begln••1Aberdeen, Wuhinglon,
running by greal circle.rc 10 Ihe
inleructlon of 48' N., 120' W .• thence
.long parallel 48' N.• 10 the InlerMClion
of lIS' W~ th...ce by gnoal clrcle . rc
through the lOuthemrn~1 poinl of
Dulu lh. Minn.. thence by gre.1 d rd••rc

10 45' N.• M ' W.IMnCl _thw.rd
.long lIlerldi. n M ' W . 10 ib InlerMCllon
wilh paMlUeI 41·N.• thence .long parallel
U ' N~ 10 il. InlerHClion with IIleI"Idlan
er W~ thence by areal clrcl~ an:
tIuvu.sh the aouthemmoat poinl of
~. Maine, thence by 8ft'a t cin:Ia
an: tIuvu.sh thfI aoutMmmo.l point of
Seanport. M. iM, . 1 which point il
le rminaln.

[61 In the band 420-450 Mlh . nd
wi th in the followilltl . re u , the pe.k
envelope power oulpul of. transmiller
used In th~ Amaleur Radio Service sh.1l
nol exceed SO w.ns. unless expren ly
.ulhorized by Ihe Comminion ..fle r
mulu..l llllreemenl. on . caee-by-cu e
bUis. be lween Ihe Feder..l
CommunlCllhon. Comminion Engineer
in·ClIII'lle a l lhe . pplicable Dis tricl
Office . nd the Milil.1')' Are. Freq uency
Coordinalor.1 the .ppliCllbl~ mililary
bue'

Ii)n.o... portiona o r Tex...nd New
Mex ico bounded o n th~ soulh by
Iatilud~ 31' 45" North. on 1M eaal by
longitl.lde lOS' 00'" Weal. o n 1M nOClh by
latitude 34' 30' North. and on the weal
by longitude 101" 30' Wn t

[li) 1lle MIi.. SI.le of F10rida
lncludins Ihe key Weal a",a and the
a",a. encIoaed wi lhin . zoo.mile M1diUl
of P.trick Air f Ol'Cl BaM. F1otid.
{Ialitude 2/1' 21' North. km,illolde 80" 43'
Wesll, and wilh in a zoo.mlle radi"s of
Eglin Air FOI'CI Base. F10rida (Ialitude
:10" 30' North.longilude 86' 30' Wesl );

(iii] TIle enure Sla te of Attzon. ;
(iv) TIl"se porll on. of California and

Nevada .o"th of 1..lllude 3" 10' North,
.nd the are.. enclosed within a 200-mile
radiu. of Iha Pacific MlnHe Tell Ceetee,
Poinl Mugu, Ca lifornia (Ia tilude 34' 09'
North. longitude 118" 11' weu.

("l In the S"I~ of M....chuHll.
within a lllO-k ilom~ler 1100 mile l M1 diUl

. fOI,IJId location. al Otis Ait Force BaH,
M. ....ch......lb [la tilude U · 45' North.
lonailude 10" 3Z Weal).

IvI) In !be SI.te of Californla wilbill a
240-kllometer {ISO mae,radiUl at'Ound
locationa . t Beale Air Fol"OS Sa...
California [latitude W DI' Nonb.
Iongilude 121" ZJf Weal).

IvI.l) In the Stale of Alask. within.
lllO-kilometl!T (1lX1l11ile) redia of Clear.
A1. sk. (I. titude .,.· lr North. IOJIlIilude
1411' 10" Weal ). (The Mililary Anla
Frequency Coordin. lor for th i••re. i.
loca led al Elmendorf AIr FolU Ba..,
Aluka.)

(vill] In the Slale of North Dakola
wUhin a lllO-kilomeler (100 mUe] radius
of Concrele. North DakOlall.mude 46'
43 ' Norlh, longitude 117' M' Well). (The
Mllilary Are. Frequency Coordinalor for
lh is are. ClIn be conlac~ .1: HQ SACI
SXOE. Offull Air FOI"OS Ba... N.br..ka
6611.1.)

LETTERS

LIMELIGHT PROBLEMS

lhe .-n ry chanogaa. , tound • few . 
<Or1 It\al others mIghI 0lII'NCl whan lyplng:

U 105ll-0ATA omilled
U 1088-OCEN ahouId be OCEAN
U 1037-SAUOIA AAA8lA should be

SAUOI AAABlA (lI ne 1125 ha. lhe correct
spelling, but t!lll two li.-..ouId not Ctt*I

,.,....ocej.

"'y com plimanlll 10~ lor a """ FB
progr.m. "'Ine wOO, beaulilully on my
C-64. 1'1'. changed Ihe acr..n cgl()fll lor
beller cemraet and lormall ed Ih. ac:reen
prlnlouts 10 lit Ih.~. "'emory required
I. 12.6K, which I. no problem lor IIIe Com

""""".
tf . nyone is inlere&led In I'"~ pro.

IIr.m 1I. 11ng, send me 12.00 ptu, an SASE;
• personalized lape I. available lor $6..00 i1
you inclodll your QTH', lal ilodll aAd
iongj ludao.

I love 111 COngr. lul.11Ons 10 WB7Rt.X
.Ad 10 73!

Thara are IhoM wI'lO do.
and lhoae wI'lO don' .

Win,... achieve lheir dtNma,
The otheta jus!. , . wvoo'i.

Ther. I' cert.inly • dillerance; prof...
810nel desira and In.--drl"" ......u. ago
ti8m. I believe Ihal )'0111 commanls <MIt

1 1

~ JoIV on N4CIt
SOU 'Actoda A_
Clwll....lon SC 2lto4OI

I had lochuckte.8 I rnd your laaledUl>
rl.1 regarding the impreaslon by olherll
that )'OIIr ego I••uflerlng Irom <MItl ndul-

-"W. a!'\ara lhe problema and benafll. 01
bei ng In Ille llmelighl.nd .uller1ng acrut l
ny by llIe public . Too otten our lmagea.
projecled 10 IIIaI publ ic. .... far d1treran1
trom .... lil•.

I am otten amused by lhe .,;lIon lhal I
receive when ~hng '- 1-. her.
In Indi. napoll• . Thara la • audden ~f«lOg

nilion" lhal lIashea &c:rosa lheir ,_
"",.., It>ay real ize lhall'" 1..1Ow ".nding
in tronl 01 them. d raaaed In eut-otl., a
r..hirt Ihailoots the joy 01 compulertzed
AnY. and a much aOUaed hal, I. raally lhe
"sla r" Ihey see Nch nlghl on la l i.lonl

Ju.1 making . n appe.rance Il!loul •
lhrae-plec• • ull Is enough 10 pro"" IIIaI ,
am• • ".r .11. an OK guy.

I c. n'l CCIIJnl lhe lime. th.1 newcomer.
to my ci rc l. of Iriend' ha... made I... corn
manl Ihal , am e«t. lnly • lot dlller..,1 In
realm. Illan I am on l&levllllotl. What they
. xpect of me 1have __ t:..en IIbIe 10 nall
down, other l!\an 1.,.1ac:llhallhey ..peel
I... ~magoe" and noll.,. real peqonl

To lhoU wI'lO oil. l'OU I.,. adjecttve 01
egotlallcal . l'OU may .... Ihi. qUOl_no-..,

WEST INDIES THANKS

Gary desc:ritoed an ettiC:1en1 ayslem lor
mak ing • _ 1har1lgt11 _, a. I.r .. It
(JOn. Kc ••er, lha article I. iled 10 """""
lion I~I r. i. ing It.. sash OrNk. I.,.
.....lherMal beI_ lha lop and bof lom
USI'Ia$ Of lhe windooo'.

To lix lhi. problem. aomething has 10
be slid In bel_ lhe OWIflapplng lop and
bollom sashes 10 _l lhe gap crea led by
separ.ting llle .&IIh• • . Fibergla.s In.ula ·
l ion o r s ponge rubber come 10 mind 10 <10
Ihl•. It a s to rm window i8 moonied on Ih.
prime window. <Ion't lorgel 10 seal be

Iw...... those sashea, 100. A pleca o t
w••lhefproot I. pe placed acr0ll8 lhe gap
ahou ld resol'ltl lhe storm-aa8h problem.J._ C. aurtott KC3HW

W.shIngton PA

On behall 01 I.,. Trlnldad and TobafJO
Amaleur Radio Soc:ftlIy, l lfO'OUld lik. 10 .~ .

lend CIIJr .incer. Ihanlr.. 10 you and 73
magazine Irx lhe book• • magazi nes, .nd
lape. )'011 w genel'ooal y donal8d Irx u..
in our WCY exh ib it . All ol lha malerials ar ·
rived In ll00d condilion a nd In lime lor lhe
.xhlbilion. Th.y w.re all u.ed In our even
c.tions eXhibil and h.lped 10 illuslr. l.
10 our "is ilrxs whal ...... I-organized .nd
w.lI -supported hobby amal. ur rad io i• .

Our e llhibil was wlslled by ......,. , lhou
sand persons. many "01 whOm Qd~
_ heard 01 Ih i, IlotltIy balore. The dem
onstr.11on radio illations made . bout
ICOO conlact. during the ........1ong .xhlbi
lIOn otI IIIe ..anoo..s tie...,., on SSB. ew,
and RTTY. The .....ei.. lumed 0lII 10 be.
lIlIl")' successlul publiC: 11Ons one and
_ h... added aboul 40 assocl. l.
momt>eo. u a direcl ...ull 01 II. Many 01
lhem Ilawe joined IIIe Ir. ining COV'"MlI

pr....,Uy being condUCled In prllP&rallon
Irx Ihis year', . maleoHadlo .ll8m. The
male rials )'011 prOlllded 1Ia"" been p.ned
on 10 IhOlle r• • pon.lbl. for Ihe Ir.inlng
course, and the "'or8e-cooe lape, should
pro"" in". luable 10 our lui,,".

Once again. Ih.nk )'OIIlrx)'Ollr support.
and I wi.h you pl'O$perlly In 1984.

JCIl'In L Wabll... ,Y4JW
Trinidad, W.l IncllN

And ..-.kom<t, llY4J W. 10 73. (See IIIe Trln#
fled . nd TObI/flO column In "73 Inlerne·
liorIIIl.;-Edllrx.

1 1

ReceIved the Febn.la ry. 11l64 . Is_ a nd
adapled lhe WB7RLX compuler program
lor Ih. VIC-20 to lhe Commodor. 64 r'Put
lhe ox World on . Scr..n·1. Whll. making

I OX WORLD ON THE C.a4 I
IEXTRA PANE RELIEVER

pressed 10 elO8. I:Orll.ell 1 .nd 2, and 4

. nd 5 /HF 11. 'en. VHF xmllJ, III." I~

fo/iowlnf} I.k•• pl.t:e: Vee It; fed through
norm. /iy-closed conl .CIS 4 . nd I} of RY3
Ihrough conlaCII I . nd 2 01 SXI. Ih'OIIf}h
normally-cto.ed conl.cl. 7 .nd II of RY2.
to tile coil 01 RY2. ShIell 02 Is lorw. ,d-OI·
• sed Oy Vee Ihrough FW. Q2 eel....
closed s...l l ch bel_ emlftet and coI'-c
tor, pnwidIng • r;pour>d frx RY2 coli. RY2
OPfN.,e• • nd LEOf Is lIIuml".ted, COr!
rec,s 5 .nd II cJou- otI RY2, ptovIdlrtg
I. rching "1011.",. frx RY2• • nd RY2 rem.l",
~Ied ..."." SXI ,.,ums 10 Mul,.l .
C/osed CO"'.CII T.r>d 11 01 RY2 pr&Iri(Ia

kffytng f}fOUr>d frx lhe VHF rIg.nd doaed
conr.clS 6.r>d fOol RY2 fHd HF .".e•.,
audio In lo Ille microphone inpul 01 lhe
VHF ,Ig. C2 pro" lde. Iloldlng 01'0I1.",. f rx
RY2 ...hile conl.CI Il l. I,.W1IlIng from 1:OtI.

I .CI I 10 conl.CI 5,

If, lit Ih ls point. mlcrophorHt PIT s wlrch
Is closed. RY3 oper. l.s opening conl.crs
__ .nd 6 01 RY3. Ih us ff/ IH.lng RY2. Slmul·
I.naous loc.1 keying of both rigs ...11I fot·
/0 ... lIS described .bove.

I/lnstHd 01 lacel microphor>e PTT key
Ing, SXI Is rhto...n dow" .... rd. then ,he''*
lowing sequence ...11I ""PPfHI; Closed __
r.cls 5 .r>d II ot SX I temo¥lIllle forw.rd 01
U 'fOIl! 02. "". operI' lhe c lfCUlt 0.
r_ em/ft....r>d collector 01 0 2.~
1"'1 lhe f1'OCIttd cJfCUlr gI RY2• • nd RY2
drops operI. By~.. described .eo.e
trx OPfN.rion gI RY2. Rn roo'" oper.,..
.nd .udlo I. Ir.n.'-.d IfOII! Ille VHF
s".ek... oulpul 10 the HFm~ Itt
pul. " SXl were ptalllled up.... rd• • l/>art
con tacls 4 .r>d S ol SXl would c. u.e Qf to
open Ihe ground circuit of RY7, dropping
RYf es RY2 oper. 'es. ThuS slgn. ls m.y be
Ir. ns/erred from " g lo "g by Ihe loc.1 op
er. ' or by . 1I" e.,I.... teWltlSe oper.tIOtl.
01 5 X1. LEOI .nd LED3 ...iIIlShow Ille cu',
flMI S'. 'II.,

,.... read KC6OU'. artM:la. "'nsl.nl P....
Retiel~ (73, January. 19811), and 1beI~ a
1_ 10I~ comm"'''ls are r u:led 10
round out I.,. .rtlela.

KC80lJ slaled t!'\al one of h is goal. .....
10 ptOduca. _ UMtl lgtll a nd ins ....l-1lghl
&llsembly. HaYing wort<ed mosl of my
adull llf. in lhe bullding-maleri. l lndu. l ry,
I beli_ I 1Ia'ltl Spoiled an <MIt.lghl In h i.
raawnlng.

1 ---'

I PET PEEVE, CROSS LINK I
WI UKZ·••rtlcle ("Bre. klhrough In Bos

Ion : Tile Bi rth 01 erossllnklng:' 73, J anll
a..,., 1\18(1pr<wldeS me wilh . n oppofluni ly
10 a ir a pel PMWI allOUl wiring d iagram,
aIlown .. acllem&l ica.

A drawing ,ucn •• shown In Fig. 2 01
Oawld·. article may be good 10 .... wtlile
.....ring 1'- unll, but , "lIow-(ll'~ntorma

lIOn" Iype ot dr.wing lO'OUld bell... help
I.,. ..... undar1;1.nd ....,..1 I.,. wril... ia
$8yitog-

Thi, la an excellenl .rt lcle, doing lusl
..mal 73 doiaII be81-brNking '- ground.

Keep UP 11'.. good wor1<.

W. S. (Bi l l) K........ W4KOF
Mia mi Fl

Your cammenll make sens., 811I. but to
a~d d,.wlng IWO dl.grams I think th.t.
ci,cul t descrip tion. I. good old SSP (Bell
Sysl.m Pr. cl/CBs) would m.k. bell.,
sense. Th.1 .... y .... M1ed show only Ille
...irlng dl.gt.m /most lIIION..ry~ I h....
...,men .uch • cJrcul r desu lpllon frx rile
cfoull"" logic box. (SM belowJ

I nol;e., m.t /n rednl wing tile cJfCUlr you
found rhe error in the origi".1 dr. ...lng
wllh the .rt~. Pin II 01 RYI doe. NOT
COfInec1' 10 rhe micl~.. cJrr;w11 ..
wa_ Out 1n. ' N d, .hould COI'lnect to rhe
lop oI lhe coil 01 RYI . COI'lt.c113.

"'.nk you ...., much frx your iM /gff l,
8111. -De"id P. Allen W1UIQ

CIRCUIT DESCRIPTION

W/>art connecled u sho...n In Flf}. 2.nd
lurrlf1d on ...i1h bolh ,If}s po..-.rtKi. Ih. clr·
Cllit def. ulll 10 ff1Cf11.... mode In borh
Ir. nscel...., •. SIgn. ls normally wou ld be
ha.rd "I••xl.,na l speak.., (nol . ho ...n)
perallellng Ille . x/. rnel s".eke, elteulll
frx Hch rlf}. Nona of the LED• ...11I be 1/111
mlMled.

W"." mlctopltot>a PIT . ...ltch f.
cJoHd, fJtOCItId pin 1 01 RY3 I. r;poundfld
IItroufJh Oll, opera linfJ RY3. RY3 COfIleer.
4 .nd , doa.. lIIurnl".rlng LED2 to IndI

C111. mJcIopIIoI.. "'oII~ cot>dltiorl. PTT

ground I. /M'ud through roann.'''''
cJoHd COfIleet. 3 . nd 11 01 RYI .nd RY2.
keyinfJ both Ir.nlC......•. Nonn.,,,..
cJoHd conr.c,. 2 . nd 1001 RYJ . r>d RY2
fHd m/cl opllol.. • udio Inlo bolh lre n . ·
ceJ-..rI. w"." the m /UopItOfIfI I. ,...
IN.ed. def. ulf ffICfIl.... modfl I. rulond

. nd RY3 ~H'.'.
From def.ull condition. II SXI I.
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I lust completed modifying my Healhk lt
HW~ lor 30 mel... es described by Kerry
Holiid sy WA6BJH In your December,
1983, lasue ("A Pflrlecl Matc h lor the
HW~· '). I really .ppreclat. the g.eat job
Kerry did .esearchlng .nd documentlng
fhe modlllcat ion.

K.eny reported lhal the 3O-met. output

In addition, I OUIlined Q'*Y Ietl.. lor
lhelocal City maga:I.... IOf lour stories
.nd compIeIed • rnuctH-'ed lIl-"'y
tlooklet aboIlI indiana _ther lor lhe TV
. ta tlon .dvertl.lng sales I..m.

By thl. lime, you are prol>ably .sking.
what 's the pojnl1

Tell P«JP/. 10 quit drea ming altd ,tan
doing '

Tell lhOM whO doubt you••cMc:e to Qull
questioning .nd lake .ctlon. That hardesl
pari 01 acniwlng a dream i. the I.... 01
f. llure. F.II.... etn at U..- be. '1ICCeB'
In 11..,1; .fl••11, Columbus u lled _t to
lind That bal_He f. iled In hIS QueSI, bul
his 1.11.... proved to be more profit.ble
th.n his orlgl.... 1dream!

Cheers , .nd th.nks lor Ilst.nlng!

Bob Foaler WB1QWOtll
WTfV.TV

lrodla""poU, IN

the montn. haWI beM Cllli , : I ' d _ ..
an IntenOed Inapilll lll:lnf,l m,nage IOf
your ,--., not tnllfe bac:l<f.l&pping. SO
keep up the good wor1I.. II~ etn gel jual
one Of t_ of those bNr1lUUling, teleri
'l Ion addle" to reconsider their lil,styl',
you will ha~, achlflVed. worthy 00"1.

FOf me, each new d.y h.. to be IlIIed
with some t.ngltlle achl_nl.

I h.... the un ique opportunity of having
molll oI lhellay IOf my per80nal putSulla
and lhen ,..orldng.t thelelewlalon station
In t he -.lnga.

I dac'ded .1 the lirsl 01 the.,... tnat I
.... going 10 do mare ng., • pll "ur·
abI. pu'W'I t.... t I neglected lor
about II.. yea.s. My I time .-Jed to
bec<lme money.maklng time.

ntook me s coupl. 01 weeks togal orga·
nlzed. • nd Monda y I sat down 10 .esoa.ch
some ldeaa.

I mailed. lett. 10~. edllorlal sl.ff at
13 thla moming, with lour .tory
Ideas .•. ..-:l found two mar. tlli••ft••
noon 1l1li1 lOOk promlsl no-

Iliad been working on . COfnP,It8O' dat.
base 1....1 provideS. Ii.llng 0 1 beam I\ud.
Ings lor .Imoet 600 OX, US, and ca....d l.n
cllies. After six months olllll$lIatloo, the
progr.m Is complete, and . no tt"", lell.r
will I. .... h.re this .IIernoon .ddressed
10 lhe "Sarter 'N' BlIY" column. Alt••11 ,
wtIy enjoy lhe .""ulla of the labor wilhoul
sNlrttIg II wilh oCherS, at • InOlMI pr;c.1

I HW.a ON 30 AT 2.1 W I

01 thell'll:l4jlled~w" about 12W.lt• .
ThaI s : ned low til'lQf my HW~ puts out
• lull 2 W.t" on 4O.nd 2Il. That problem
lu",*, OUIIO be ll>al the mix. output clr·
cu il, L151C6B, don not ructo rMQrlaI'lQf
when reluntd lor 10 MHl. A. Kerry de
scribes In st.P 6, • peak outpu t Is noted
wh. n th. slug I. tu.r\fld .lmOll t 10 t he bot·
10m. However, the rt voll.ge .1 the test
point. the emill. 0' as, .... only .bout
0.6 V while lhe oCher bancla produced be
lween 1.1 V.nd 1..5 V. Adding 68 pF In par.
.Ilel wllh ""'Ixi"i"" C68 broughl the ad
justmenl ..nge ollhe slug within reach of
10 Mttz, Ind • peak of about 1.2 V ...
noted. That rf output rose to 2.1 W.tt• . Ylr·
t"'lfy lhe same .. on 40 met...

Incidentally. lhere Is yet .nother tuned
c ircuit at th. outpul 01 the d rlYfH , 06. It I• •
...ry broad-tuned ClfCUIt, hOW....., end no
.d!ustment w.a proyided in the orlglnl'
ci rculI. Adding more capecltance 10 bring
the resonInf peak to 10 Ml-ll on'y In
c.eased the power output by anoIher 0.03
dB: Clearly Ihl. I. not worth the eflort!

Again, 11'IanI<. to K.eny lor mak'ng the
fT'IOft to 30 10 ..sy!

Flon O'Eau CI.I.. AC8Y

Sant. Crw. CA

I S-UNITS ON A PINHEAD? I
Rega'ding VE1BZJ '. 1'hanl< You lor

LiIl.....ng R(73, J .nuliry, 1"~ he uY'. ~tt

C«I.inly addI.,_ S uni ls ""'" trytng 10
mal<e. aso ItwougIl lhe 0I'lM.~

One S unit . .. 10 6 dBs; 2 S units _ •
COUPle. A1_ S unltl would ...., 10 be II
Iea.t 1210 18 d& . Moel $.-mIIer. rllCt 10
peak JlOIOftl', no l 'YfH.ge~. can you
h.~s BZJ upl.ln ho w his ".xpander" In
e .eas "" pelk pow". by • Il ctor 01 40 or
~,

lXXIII ,

'" J. Ma... WSVSlt
N.w 0rtII.. LA

J 11<1 ... no, aclually bHrl.bIe 10 coutO' /he
S lHIir, at '''' dl.rant .ra'Ion.1tdcouJd D(>

Iy go by rhe -.porIs jf1C~ lrom ,,,. atf>.
lIT " . ' ions wlllell eonllrm ,11., my ,Ignal

I. ItO' copy.ble wlthoul fhe compteS·
'OIfexP4f1der unit furnefJ on.

Til• • ,.r",.,,,,,, COfIOernlng ". f.w S
unlfs H

.... /I~,,'I...1y _III"" 10 (::l;>nWy

lhe poinl fll.' lhe signal~ fill en
II<Inced. $/_ ,III. I•• 1f1Chnff;e1 ;ocwnal
. Itd .rficle, I wi/f not ....ra rour I/me . Itd
mi,. in ••",.Inlng _ . lttlc::a. " would be
mar. ""lIgfllerring if 'III ...- • •~
"""'red wlllllhe unl r "rllll fll<ln 1tI,-pidt·
Ing rile 1Ir.,.,., . lyl. Of choice 01 words at
rll• • rtlcl• .

I em IIopl~ fllat someonl .15. wll/
build rll. unit .Itd III"" perll4l~ I could
/<X1f1& for my",f, . Itd 'rom my""d, rfle fl.·
. cf number 01S un lfB rllat IMA. 'frfI dlff.'
1ItClf.- DIr>t>II P. SJ. den VEIlJZJ.

•

OR. DIGITAL
Robert Swirsky AF2M
PO Box 122
cedarhurst NY 11516

THE END OF AMATEUR RADIO
Nothing hes prompled more argument

among hems than the Issue of no<:odol ll·
censes. M.ny leel that the code .eqtll••
menl I. w!'II.t kllll9S the ......teur band cIvI·
limet II ..... beerl argued lhat the code il tlla
cny ttwng l!lal kllll9S larga~ of -......
die$i""""~ off tile &mal" bends; ...tnout
it, _ WOUld ......~

For _ ..-son. many hams want 10
make it I xt""""'y diHlcult to oblain • I~

cense, . nd • MorBe<:ode ' eq ulrement lui·
fills thls.-:l nicely. ApptIrently, thoer:t tha i
la~e thi s position don·t seem to realize that
I large ham populs tlon Is In the belIt Int.·
est of amat""" radio. With. large and ac
tive body d ........ th«e could be mor. _
teur~8dlo-Iel"ed busi..... ....10, 01:'* _.
YIoes would be """ likely 10~ • piece of
cu aI.-y.diminishlld portO'! of the radlo

-~
In tMw Yert. "'" FCC ""*~ ham ex·

ams querl""'. This Is bound to dl!oCOUl'age
many people Irom ""'ling thel. tick·
ets -somethlng sure to please those who
want to .",trlel the ham population. ThfI
wsy I _ It, this could easily cause the
......teurofadio --..icI to d1..ppea' . Aa
0awId Byrne aaId: "'W. tch OUI you mIl1' l
get what you'" .t1• .~

PACKET RADIO UPDATE
Tha _ amat...oflollio lront" If

packel radio. Int"""'t In fills modi Is s tead
ily I/rDWlng••Ilhough . Iowly.

A lew months ago, I mentlonl:'d SLAPR
Prolocol, the 51. loui s Ar.. Packet Radio
Club 's _lett8l'. That newslett8l' I. no

longer being published, and the group I' be>
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ing reorganized. " you are in tile St. LouiI
_ and..- to gat If '''lltoed In pec!<eI ..

diD, tfII;r IolIdresa If:
e 51. lou~ Packel RIdkl~
0'0 Spence Br.nham .......IX~ 9926 lfIIOfI.
.nd Clark, SI. lOIJIs MO 63136.

51. louis Is certainly no! the only ._
where packet radio is th.I~lng. II you live
near 1oclOR, V.ncouver, or Meolo Ps rk CA.
you will lind the lollowing (IrOUpa usefvl:
e Tueaon .......t.. Pacl* RIdkl (TAPflI,
PO Box 22866. Tueaon AI 6IS13ot.
e vanc:oo.rw. .......t.... DIQIlal CorrwnrJnica.
lions ('IADCGl, 0'0 Don 011.... VE1AOG,818
Aondaau St~ Coquillam 9C V3J 5Z3, Can...
e Pacific Packet RadIo SocIMy (Pf'RS~ 0'0
Hank Magnuakl 1<.A6M. 3 11 Stanlord A....,
Menlo P.rk CA 94025.

NARROWBAND VOICE
MODULATION, REVISITED

A ,_ .,...~ bac:l<. lhere w.. muctl t.11<
aDouI • M ..... mode. That """er1ean Radio
Relay I"*"''' thoughl Ihis mode (which in
my OPi nion .... jusl • fa ncy It: I Ii pro
cessot) w.. 10 im port.nl tnat they de¥ot .
ed • chapter to il in their .nn...1 f1.//(f

booIr. It never did catch on-I suwoee
NBVM went the wa y 01 qUld.ephonlc
sound .nd other al mll.. technological
··breakthroughS."

NOW' t....1 comput.. ha.. entered lhe
..........010 _. there Is • kwf.coa. w.y
to ha.. • • t.....".q narrowbInd "OIce Iig
""IS lr.namiller:! over the " ._ 'Nt\al'.
more, Ihis lechnlque only lak", up 110 Hz
(1) of bandwldth.nd illeg.a l in the c:w par.
l ions 01 the band.

ThfI w.y to . ccom pll.h this I. to use •
phoneme speech syntheslz••. One such
de~lce Is the VotrlX (500 Stepl\&naon
High..ay, Troy, Mlchig.n 48084} ~1
s~yntheslzer 10. which is the basi.

0' a number o f s peec....ynthesiz. prod
oc ts (e.g.. VOt.1X Type ' n° T.l k~ Of course,
lhe<e Is • limitation-one must p~de
phonetic dll' lor the synthealz.r, wn lc h
can ba encoded manually or by compuler .
There a.e . number olll.ms oll..lng teet
Io-speech programs lor mlerooomput... .
These progf.ms taka ASCl•.....coo;led En
glish, and by following. set 01 ru.... c:on
vert it into the phonaI le equlvalenl .

oIc;ording to the data "- for the ve
trax SC{)1 S(lMch--tynl_lz.IC, only 10
bits per aecond of data . .. requi.ed lor
conllnuous speech production. If you ea n
prepare what you want to Sly In advance,
Ihls pro~ldes a wa y to ha~. "apeech" over
extremeLv narrow bandwidths . II ...-ould al·
eo IIfO'"'lda • wsy lor • vlsuslly Impai red
peBOfllo communlcat...Ith ATTY.

As I menlloned belore, I synthesiZer
based . round~1 Is programmed using
phol """"s tlla basic SP! Ii IOUnds of
English. Ther. ar. 606 phol....- this
means that only 6 bits need 10 be tr.nsmil ·
ted lor each sound lslnce . ny d igital coda
I. now leg.l, within band limitations ,
the.e is nothing w.ong with using Wt
"words '1. Vot.ax has symbol, associ a ted
with each phoneme to makl transc.iptlon
Nsi... For e x. mpl., ··cat.log" would be K
AE2 EH3 OT UH3 L AW2 AW2G. and "emp
Iy'" would be EH2 EH3 M P T Y_The ph0

neme symtlOla lhal enCl in • no.ombef (EH2,
EH3, etc.) ... lor 'fOWel du,atlona. Ph0

nemes .hal enCl in • higher no.ombef are lor
short4urat lon ooweI sounds.

With . bit o. pr.clice, one c.n encode
t.xt into phonemes ¥My quickly. A text·ta
speech program. such .. the one a~all ·

.ble ' rom Mlc roMlnt (911 Midway, Wood·
mere NY 11598) lor the Appl. u comput.,
pennlts the user 10 simply Iype the 1""1 In
English .nd"" the cornpul. worry.bout
the Clll I''' 1Ion.

Receivlng ''''~~~.m,•••~_'''''' dat. _
the a ir i• • simple process. JUlI leed 11'11
recei¥ed data. through. buller, into the
s~h synt ","l~er. All lhe bullering Ind
controlling can be handled ..slly with a
short mschlne-Ianguage program.

Since Ihls "mode" is not a t. UtI speech
mode, in that DOe mUll Iype one's Irans·
mission ralher fhan speak It, II is noI

suited lor conversational commume.
lions. An ' pproprl.t. I ppllcallon would
be lor radiO bulle tins and Similar one-w.y
communicat ion , . whe.. the transmitting
s ta tio n has p'.pared the message la. in
advance.

A novel u&I of this tochnlqUl might be
to ha... . ".uDcarri"," woIcIi Channel on
.n FM repeat•. By FSKing lhe """"t.....
output . • •_ s tatiOnS can rSOf/¥e the da
I . using the dilClimiNtor OUIput on tl'oeir
FM recei...a. Any station usi ng the re
peal.. for~Iional 'IOIc. communica
tions would not be .ble 10 nol le. the s mall
I,equency I hllt on the repe.t.,. Such a
subea" ie r cn.nnel could be used to Irans·
mit repeeter.etatue inlormallon , c lub bul·
I.hns . w• • ther .eports, etc .

Other S~"Ch-Synt"'l$Tecta I~ ...

There ... I number 0I.~ I ;h-aynthe
tis ter;l1niq.- .~.Ileble. Pnoo _ syn
IheS is . the technique just deacribed.
req ui.es • VW1 I0'/Il da ta rat. (10 bpa~

Speech Qualily. nowe .e ., II no t that good.
II is unders t. ndabl. but ,equl."" • bil 01
galling used 10. (An an. logy Is the "mon
key chall ...." 01 SSB. II sounds s trl nga 10
people who h.... never heard SSB belo •• .}

II one wa n" better .peech Quallly,
ther. " I two choices: li.-. predlelive
coding and 1~II:h d igitizallOn. U.....
predictive ~ng I\.PCl i. w!'II.t Tex" ....
ll rumentl u_ In lis ""Speak and Spefl~

t.lklng lays. The technique Invol... an
s lyzing human S(le8Ch ..ll h computer a nd
breeking II down InlO sound componenls.
To .eptoduc. these sound dat•• they are
led into s c irculi Which, by s imulating .
human voca l tract, ,econst ltutes the d.·
t. Into la l. ly natuf. 1 sounding s~h.

Unfortunately. 10 "'lCOda LPC data, lime
consumlng .Igorithms .,. Me1ed. Be
etuse ol tIN, . lila calCul.Uon...1 usually
done on ma.nl'..... comput.. or \argI
minicQmpul_ The ..ocodad data take
up mar. room tlllln phol ...., • • ocodad
l peech, per second.

Speech dlglllzetion Is much Ilk. using
the computer', memory as a t.pe .eco.d
.., Speech II . ns lyzed wllh .n analog-Ia
digital convert.-sampl.a ar. 'ak&n al.
rat. of 12.000 per second. Tha data lrom



REVIEW

I"" AID COII'<'eI1er are s tored In merrIOIy.
TO ...:;,..la I"" sound, lIledala a .. p1.yed
b8ek inlO a dig.iI....c-a...1Og ~er,

wtlieh I' (;Ojwoeo;led 10 a n .mplil.... Dlgil;'
zalion _ a lot of ""'""", &t kllotl'(l..
U1n only IlOld a 1_ S«:OttdI of ,~,

The quality. tic e .eo, Is e>l1.......y ...IUfal
toundiAIJ.

NOVICE GUIDE FROM BASH
Bash I\8s done It again! The all_

NCI'IIw CIs.. AmsfflClf Radfo OrJ«SIIN
Guide Is now .....ilsble . and ir s a bNuty.

No. don't . xpect the old Flnsl Exsm
book. anddon' e Ipect 10 gel the e ISCI SA

I_S 10~ queslion on Ills No!tIc8 e I ·
aminallon. because lhe GUide Is no! thai
kInd o. a l:w:ll:*.. Tnl. lime. due pethap8 10
II'M! Mw FCC ,equi.-t. (Which sre

CO'iered by II'M! Gui~. the 'ormal l. M orI
ai, bul nol p8danlic or dull. Il l. ligh t. ...y
10 re.d. and flln ! Virtuall y _ryIhlng II'M!
prospective Nov ice wilt rieed to know 10
pen the Iheory portloo of Ihe exam II in
cluded.

Lel' l take a look st .ome s peci fic fea·
lures Covefed by lhe gu ide, as wel l .. lhe
mecl'l8nlC8-1 lpeclfi<:a llons, The booI< II·
self ..... a sotl CO'ier wilh a gloe.ly fin
ish In liglll tlIus and tlISC:k. mea.......
6M x 9" x '10 N . s nd weighs only a ._
ounces , . ,e>l K lty 1l'M! neal y-to-e.sr-ry
siZe 1....1 you wHi lind (;OJ 1 10 tsl<.
_ ilh you buI no! so smalll t II will tlshkJ-
den unc)sr I"" piles of Ihings on your dftk.
labIe. or b8ncf1. Of course. you can 'l Judge
a book by lIS c:cwer, sue. or weight , • •you
....... 10 1oOI< inlids.

Oi\'ld8d InlO 2tl OCIfW8fOienl cI'lapler. Of
secllon. wilh luch lilies as "In tl'M! Begin
ning," "The Rutee J8Wels." "li~ Zs~: About
Ughlning." "Shorties," "So 'NI'l.1 00 • Say
Now?", a nd Ihe like. lhe Gul~ tell s you
neither 100 mIlCh A(W 100 lillie , bul gl_
you exactly w!lat you need 10 know 10
pa$1 lhe exsm.

A. many 01 \'OU know, lhe FCC 1\8. now
'ollowed a Iong-Iime prsc:llce 01 the FAA
wi lh resP8CI 10 axam quesliont-11\81 I• •
lhe q.....l1OnI11\81 wtll be ssl<8d one• ..,,1
...11OnI a.. pul)fiiJlleod. Tha.1"I rlgIll , THE
q.....tiOOl! SO, wI\If. Ille lriel<. you ask?
Willi, I"" IrICk illNll l1ley ChOOM only one
q...llon OUI of a PQ&Sible len IN'-'1y In
each of lwenly C8-legoriel cowertng lhe
luIlject man .. you are "'Pi : ed 10 know.

AS \'OU c.n Me. lhera is no Mbest" w. y
Each method flu distinct sdvanl.gee.nd
diudvanlsgM. All.. working wllh ph0

neme s ynlr.tsiaft lor • nurnbet of yeafl, I
lend 10 laoot I'*"- The s~ : ! :h IOUflds
much like Ot.- would a~pect a compul.. to
lalk_wilh ......"Y monoIone MtoboI Hee
cenl-bu1 c:ontIdeflng lhe lTIO!Il1lOly e1f1-

Therelore. It ,*,"n't do sny good 10
memoriza .pecilic ans~ to particular
questions... you 1'l8'" 10 know lhe ba.1c
malerlsl. Knowl ng lnal. \'OU will be able 10
llns_ any q_11ons asked, and lhet 's
the WllYII should till, It you read the Guide
snd undeB!Snd ..nal II I...a- and ...
able 10 __ lhe practice q.-lionl.

lhen you wlll be able 10 Iske the NO'>'lce ' I ·
amination with fuff conlidence Ihat you
will paIS. You'll be able 10 s ns_ any
question In .ny calegory.

The GlIlde protide' s <:alCh-alt chspler
covil-ri nli ma ny ml. cellsneous quesl lons
lhal don't 'all coo vflnlenlly Inlo any ct me
lWflnty csIlIVOrl... Dick Ba.h doe.n ·1
want you to be <:augnl by any s urprise
question• .

A WIry helpful cl\apter i. ''So Whal Do I
say Now?" II CO'o'en the N<Mce ion of
mike fright _a eondiliOn II'liII oflen occurs
_ you a.. making YOU' firsl l\8lf-dolen
Of so conISCIS. Let', ..y you C8-11 CO and
l<Iddenty. magolc:slly. _ ... an ens_.
IoIs~ il's a monl e>lperienced t-tc:Mes on
II'M! other end. and he~ 10 be sencling
10 Iii-II 11\81 _ fOUl' U1l1lmuch less his
Clllf) i. barely recognizable. Be.OfS you
know II. he hal .Igned 0WIf to you .•. and
lhere·. s g real dead . Pot on the band.
wailing IOf your s n'Wflf. YOU shak•. you
s weat, your ling". erem p. and \'OU ..e
scarcel y able 10 send your ca ll. You th ink ,
"OIl my oosh, he' l wa iling fOf me to say
somelning.•nd I don 'l know what to ..y!"
Enlll!" &sh, lIage lell. 10 hel~ you ou t 01
lhe dilemma. lis gi_ you sample s~·

cI'langes. lhinga 11'181 "e pill by boIh
lides in a typicsl c:w axcl'lanoe. You ClOUld
slmosl copy Ills In lormalion ~um. IN
you C8-n . a ry II 10 sull YOUl own special
C8-M by merely changing a word IN two
here and lhere. II does gel you 0WIf lhOM
firsl ._ crilical momeo.1I when -,.
Ihing oc- b1snk.

There', muet:, much monl. of ClOUrse. to

clency Ihat a phoneme Synll'lnizfIf offer-s.
il Is one of lhe boIet methods .roo.ond. Ifs
also lhe on ly methOd 11\81 U1n pn:Mde an
unlimited 'fQI;8tlulary wtthout ext_I...
pr....ratiOn.

Pholleme synthealzed speech C8-n be a
uHlul and praclical pari of. digi l il-I com-

tl'M! Gu/fW. but _ don'l wa nl lOs poi l il lor
you by tel ling you -.ythlng lhal Dick
Bash has up his . Ieeve. J oin in II'M! fun.
Give Ihe GUide 10 a I on o r daughler, s
Irlend, or anyone who mlghl be tt-Inklng 0 '
!Sklng a Novice exsm. Here's a thought;
Maybe you will be giving the Novice exam
\'OUrsel l 10 some polanlial hems in the
ClUb or neighborhood. and \'OU're saddled
wilh leaching II'M! COUfI8. 11 you need a syl
labus and lexl to woflt from, you could use
lhe Bash boOk lIN Ii'll' ptJfpDSe, 100. In
fact. .,1 bet tl'l81 you wlil lind Ihlngs lhere
11'181 _ you 1\8... forgonen. Hed<. 11'11
eoet you only a welkpenl S9.95 (c:cwer
prlc:sj 'rom Belli Educ8I/ot1s1~..
PO 80. 2115. San lNndro CA W5TT.
Reader $efvIce number . 76,

JlmG..y W1XU
n St.ff

THE COMPLETE DXER
Few enfoYmenls surpass lhe comlorl

able pleasure 0 ' selliing in fOf sn
evening's leading 01 a good tloOk In a
Inyo s nd cozy envl ,onment. For bellI
lnullS. lhe booI< should be lnl....I·
ing - whlch could mean enlertainingly
wrillen IN inslruc1i>1e. pr.l..sbIy boIh. II
'l'lOukl be tect-tmee . ,., e>lciling enough
to ITIO'O'e tl'M! leadef QUickly ItvougI'llhe ee
lion. _ permlfling bofedom. Moe t of

811. a good booI< IhouId fascinale ""
,eadef and, when ponlble. p1_ h im or
her righ t in the mlddl. of !tI8 SClIon. TheI""" lhen beoome8 Immersed .nd is no
IongeI aware of being a reader; lnSlead,
he becomes • participant. . . inwolwed In
lhe story, Time loses mea ning. and lhe
Itory i. s ll. You will find Bob Locher
W9KNI 's The Comple te OXa, SlIC h s book ,

.....ritt en by a n experl e roced OX chaser,
yel cle;ar il-nd simple enough 'or th-e begin
ner, lhe tloOk tantsllzes and teacl'les al th-e
..me time. II recognizea tha I _ a ll slart
as beginners. bu t. mor. Il\8n Ihal. II I'leIpS
us learn 10 do Ihings Ills righl wSY. 10
awold lhe trapS afld plllalls wa il ing 10 lum
a nsopIlyle into a lid, until lhe goal is In
Sight_ tl'M! OX l1onof RotL II you'" not on
fOUl' wil-Y 10 l1onof Rotl sfl..- reading and
prSCIicing Bob'a brand of OX lng msglc,
lhen l!llllsull wtll be YOUfi. no! hi•.

TI'M! Com~ffI o x., C8-n be a lVIerence

munlcatlons syslem. In addillon 10 LrSing
II as a IIllrrowband speech ted'u>lque. it Is
uS8lul ln prooriding \'OIce output on a RTTY
mailbc»: _stallont wilhout RTTY (or mo
btle slations)C8-n .....r..na1 ,,-••ges sre
in "","""y. I will update s~ !. ch-tynl!loeSls
lachnology as more I\8rd'wa.. b«:omes
awallable.

and a gu ide . .. a welc:oms companion 10
be savored al lei.ure. MOSI s"uledly, II
repreaenll a sol i~ld " ...ure trOWl of

informs tlo n amassed by a s killed OperatOf
du,lng s IIfellme 01 OX chasi ng. Alter
readi ng lhe brle' 'or"'ward afld acknowl·
edgemenll. you are ~Iunged Into Cha~ter

1. "A Nigh t onll'M! Band. ... a for. y Into II'M!
OX jungte 01 twenly met..s on an -mng
when II'M! band Is open. You'.. lhere_
BoOSlalks_.nd bags-a rsr. Al t "alion
on 0S1.... besting out Ills ,.1 01 Ills ""'OfkI
fIN IhiI~ IrwhY_Then, a_ be
lINe you can recover fOUl' br..lh, you I'I8p

pen uponlhe Irsil oIa TS5 but dOn'! man
S0810 Irsd< him to his lsll bsfOfS he d isap
peafl. BoO hal managed 10 cleclphef his
_ ily habi l• • 1\oweYef. and \'OU know 11'181
nexl lime. Somalia wtll be \'OUfI- Thi.
cI'la~I" C....les II'M! deSi,. to know more.
10 become a pallent and akllIful hunl.., so
\'OU cs n 00 OUI on you r own and capl ure
you, o wn OX priZe' . You le..n lhat listen
Ing snd pa lienc lI and s kill """an more lhan
ra w power, setting the stage 'or Chapter 2.
"88slc Llltening"

TI'M! lirs l secllon ollhe booI< deals with
ballc and Inlermediate I kili. and equip..
menl. WhlIIIO use. whets 10 lind II. how 10
use il. • . a primer 01 ""eal and lasllng
wal.... The second secllon of lhe booI<
builds uponlhe IIrsl. sddlng lefinemenl.
of Iechnique. speciIII Irlcks of II'M! Ilade.
and how 10 be a aponsman In lhe 1","1
__ of lhe word. " 1eacl'>8s you 8bout
"Winning. losing, and Playing II'M!
o..me.M Fi...lly. Bob leacl'>8s you h is
HU . l 5een!IMt>elore l uming you 100M on
lhe un.u.pecting world. In "Conelualon,N

you "II left with a philosophy and a ..........
beginning,

Just the otne r day when I wsa ta lking
with Bob about his book, he as ked me how
I liked II. I gave this s nswe,: "I wish I hsd
written II"-lh-e uilima le sccolade . .. s nd
II'M! trulh. lhe Complete DX., II bound 10
be ••mash hit. so you had bel1er gel oul
lhe Chsoekbool< righl aw.y and PUI In \'OUr
ord8f before lhey're gone. The price is
$10.95 polus 52.00 PO$lsge and I'l8ndling.
VISA and Maslef(:Srd sre ~ed. If's
aW8l18!lf8 Irom Idiom P"" , 8o:w 5a3, Deer
'/skilL /lOO1S. Read..- S«Ylce number . 71.

J im GlSy W1XU
n SIS"

•

-"" QUALITY SATELLITE TELEVISION RECEPTION
~\ "" Designed And Engineered Especially For The Home

1:1.. System A.

'

Conife r's DE-2001 features a 12 ' antenna , contem pora ry s t yled receiver, m otorized AnI. drive, LNA,
plus aillhe hardware needed for a c omp le te in stallat ion, backed by a full·year warranty . The Installa
t ion manual g ives you over 100 pages o f Inform a tlon and instruct ions . All this IOf only $2395.
Frt. C.O.D.

System.B.
10 ' mesh a ntenna. KL.M Olympiad reeeiV'l3l'". 100° LNA, poIa rotor I. a nd 125' of wi re.
Only $1495

WJ(Of' , MTI. LNA's . and other equipment a va ilable
separately.

13~ L 8 nginemitg
19208 R. D. M;z•

Independence, Mo. 64057
816-795·1413
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DEADLINES

Copy must be re<:eived in Pelefborough by me 5th ot the second month pre·
ceding the cover date. If copy is .ece ived after the dead line, it will be schedu led
10 .un the foiiowing month , unless spec ifica lly proh ibited by Ihe advert iser,

BARTER 'N'BUY

A"ENTlON C-64 USERS: Don't b1Jy a log
ginll prog 'am until you '..... ,ead 00' tact
Sheet. For tree information, wri ta to crurr
lronics, PO Box 6187, Ft. Wayne IN 46896.
BNB086

ROHN TOWERS-Wholesale direct to
users. 23% to 34% discount from dealer
price. All products available. Wri te or call
tor p,lce list. Also, we are wholesa le ere
tributors tor Antenna Speciali sts, Regen
cy , Hy-Galn. Hill Radio, 2503 GE Road, PO
Bo~ 1405, Bloomington IL 81701.oll81:
(309}663-2141. BNElOll8

OIGITAL DISPLAYS for FT·101s, TS-520s,
COllins, Oraka, Swan, and others. Wrlta for
Information. Grand Systems, PO Bo~

3377, Blaine WA 98230: (604)-530-4551.
BNB084

EMERGENCY COMMUNICATIONS-An
Organlza lional and Ope,atlonal Ha nd·
book, by K3PUR. A complete reference
guide for ARESIRACES and other public
service groups. as reviewed in December
'83 OST aM January '84 CO, $9.95 plus
$1.50 PIH to: FOW Arts, 1394 Old Quincy

CO LLINS MONITOR 1012 for lhree 45&
kHz Inputs, 525: TS·I 86D f ,equerK:y meter,
100-1000 MHz wit h case, 125: TS-909 null
bridge, 10k cecapot, manual , cables, her·
metic aluminum case, 125: Dollnko-Oolins
vacuum capacitors, 6-50 mmF, $18: Taltet
Q-mete<, S50: Heath Q-metar, $40; SBBB
Panoramic analyzer, no P.S., 525; band·
pass filters, Krohnhite 310AB, $60: Day·
l ronlcs 720, 550: H·P FM detector, 1()...
500 MHz, $20: sh ipping e~ tra. Lrsatue, 116
Orton, Cal dwell NJ 07006: (201)-22&-7943.
aneoeo

"Super·log" written in dBASE·1I source
cooa for a lmost any computer, SSO.OO.
Speci fy disk format. Write for details. GRF
Computer services, 6170 Downey Avenue,
Long Beach CA 90805. BNB079

ABC denoles Arson, Burglary equals
Crime. Security alarm Industry feally
booming , Tremendous demands. Employ.
ment·business opportuni ties terri fic, Get
in now. Info'mation packaga, 52.00 (re
deamablel, Security Eleetronics Interns·
uooer, PO Box 1456·FR, Grand Rap ids MI
49501. BNB081

WANT TO GET ON RTTY CHEAP7 Klein·
schmidt page printer, ,eperf , and TSD,
Practica lly new with manual , adjusted
and 'eady to go, 5100. Cal Stiles W1J FP.
PO Box 664, Hanover NH 03755. BNB083

STOPIl SUPER SAVINGS! Kenwood
R·2000, $499.50; R·l000, S4OlI.50:
FRG·7700, $429,50; Sony 2002, 5225.50;
Panasonlc RF·B300, RF·B600, call!!
Uniden CR·2021, $209.50; Regency HX,
1000, HX·3000, MX-5000. MX.7000, in
stock-ccantt Bearcal BC·l00, $288,50:
Be-250, 5249.50: BC-300, $359.50. F,e
quency directories, cordless phones,
rotors , coax, antennas, much more!! F,ee
UPS shipping and Insurance to 48 states.
25-page pi~lure catalog, $1.00 (refund
abla). Gala~y Eleclronics, Bo~-1202_ ., 67
Eber A'Ie., Akron OH 44309; (216)-376-2402,
9:00-5:00 pm EST. BNB087

ICOM IC·73O xcvr w/m lcrophone, FL-30
and FL-45 filters, HM·10 scanning m icro
phone, E~cellent condition. Complete
wlmanuals and original packaging. 5539.
Glen KA7IWL, (801)-375-4074. BNB082

KV4Ill;P2 STATION, ST, THOMAS. COn·
tests/OXivacalions. Singleslclulla. Paul
MUlfay WA2UZA, RD 4, Princeton NJ
08540: (201)-329-6309. BNB085

SAN ANTONIO, TEXAS, aTH FOR SALE.
4·2·2 wilh 7o-foot tower, etc. WBCM, (51 2)
684-6129. BNB077

TI9914a RTTY, Mlni·memory required.
Mark and space tones are Internall y gen·
erated In send mode. TU Is needed for re
ceive-only. $17.95. Mark Schmid!. 4661
Lan. or.. Beale AFB CA 95903. BNOO78

BECOME AlARMINGLY SUCCESSFUL Ra
dio amateurs quickly grasp the re lat ively
simple hookups of bu rgler a larm systems.
We Can help you get sterted In this ex
citing, rewerdlng business. Our Buyef's
Guide lists over 300 manu facturars and
wholesa le suppl iers end we have loads ot
inl ormati on on how to get started in this
rapidly growing field. Information, 12.00
(redoomable). Plenty o f employment·
busr-ees opportunities. security Elec·
tronics Interna t ional, POB 1458, Grand
Rapids MI49501. BNB064

~FOOLPROOF LOGGIN G" prog ram de
scribed in November, 1983, 73 magazine
eveueeie tor TRS-80 Model III. IBM PC,
and CP/M..8Q computers us ing Microsoft
BASIC. 535.00 tor diskette, manual, ppd.

1984 WIRE & CABLE prices cull i t Call or
write for lalest listings. Certified co-n
munications, " The CB to 10 Meter
People, " 4138 So. Ferris. Fremont MI
4g412; (616)-9244561. BNB073

K06P NOVICE EXAM KIT.TM FCC no
longer suppl ies written test! The Novice
Exam Kit provides everything you need to
give the Novice exam including . .. 3 rrnnu
p ie-ehoice written exams . . . 6 code tests
on cassette (3 tests using 5-wpm cnarac
ters aM 3 tests using 13-wpm charac
lersl.. .all FCC forms (610 and PR1035A)

. . piUS " Inst ructions and H~ps tor the E~·

ami""r." Only $5.95 (plus SUlO sh ipping)
from Spirl! Pubjicalions. 2200 EI Camino
Real Sulle 107, Redwood City CA 94003.
Discounl to clubsl BNoo76

WE ENJOY creating ham plaques, t ro
phies, awards. Pse OSO. Prices, ship
ping_lOW. Care-tree. J & J Trophy,
Gro..... Street, Peterborough NH 03458;
(603)-924.7804. BNB065

or unusual radiotelegraph keys, side
swiperS, cooties, homebrew, aM fora ign
keys. Neal McEwen K5RW, 1128 Mi dway,
Richardson TX 75081, BNB063

RETIRING? ConSider a business of your
own. Security a la,m systems are easil y
learned. Inslallati on in businesses and
reejeereee Is easy, enjOyable, taecreat
lng, protitable work. Informalion that
could c~,ange, improva your f utu re: $2.00
(redeemable). Securi ty Electronics Inter·
nalional , PO Bo~ 1458-V, Grand Rapids MI
49501. BN8067

WANTED; Pre-1950 TV sere and old TV
GUIDE magazines. W3CRH, Bo~ 20-$, Ma·
comb IL 61455; {309}333-1809. BNB066

WANTEO: Mili tary su,plus radios , We
need Collins 618T, ARC·72, AfIC.94, ARe
102, RT-7121ARe-l05, ARC114, ARe-115,
ARCl16. RT-8231ARC·131 or FM 622, RT·
857/ARe-134 or Wll co~ 807A, AflC..159,
RT·1167 or RT·ll681ARCl64, RT·l2991
ARC·186, RHI59IAPX-72, APX.76, ARN-82,
ARN-84, ARN-89, RT-8Q4IAPN.171, RT-8291
APN·171, MRC-95, 718F.112, HF.105, COl·
lins antenna couple's, 49OT. l , 490T·2.
490T·9, CU-l658A1ARC, CU-1669IGRC,
4908-1 , CU·1239IARe-105, 4900·1 . Top
dollar pai d or t rade for new amateur gear.
Write or phone Bill siec, (704)-524·7519,
Slep Electronics Company, Highway 441,
one NC 28763. BNOO71

T5-830S wit h YK88CNG455C lilters and
SP230 speaker. 1600.00. Healhkit SB·200,
S3OO.00. Hea lhkit SB-634 station monitor
console, $50.00. Healhklt S8-614 monitor
scope, $75.00. Yaesu FT·7, 5275,00. Robot
400 with Sanyo video monitor and camera,
$600.00. Radio Shack TRS-80 Model l wit h
Macrot,onlcs M800 RTTY program and
Flesher TU170, $400.00. DenTron Super
Tuner, $50.00. James F. Kraus. 1100 West-
over t.n.. Schaumburg IL 60193; (312)
894-6396. BNB058

er requi red. Omnidirectional with .....rtical,
bl-dlreclional with horizontal polarizalion.
Vswr typica lly 1.2:1 at resonance: useful
bandwidth 3 to 5 percent of resonant f,e
quercv. Plans aM Instructions, 512.50
postpaid. H. Stewa'f Designs, PO Bo~ 643,
Oregon City OR 97045, BNB047

WANT ED- your unused TeletypeTM re
pair parts. High prices paid! Send SASE
for list of Teletypewrit er parts and sup
pl ies. TYPETRONICS, Box 8873, Fort Lau·
derda le FL 33310: (305}583-1340 affer 9:00
pm. N4TT. BNB052

DEALER S IN SURPLUS TEST IN STRU·
MENTS, m icrowave equipment, and com·
ponenls, Wanted: Late test equipment
(H.P., Tek, G.A.. Na rda, etc.), walleguldal
COax components. Immedia te needs: H.P.
K382A, R382A, S382C. 432A, 6522A , 415E,
G.A. 874- and soc-eetee cOa~ Ilems, G.A.
1633, 1M3, 1864. Request wanl list. Lee·
trcmce, 1423 Ferry Ave., Camden NJ
08104; (609)-5414200. BNBOSO

COLLI NS: 325-3, 755~3B, 3OL_1, more.
Aiso Hy·Galn TH65DXX, rota lor, tower.
Make o tt,er. WA 7WOC, (802)-867·2378,
e.....nings. BN8054

DRESS UP YOUR CL UBl JackelS, tee
shirts, nata, sport shirts, etc. , with your to
go or we'U cuSlom design. Wa.....lenl/ l h
Productions, 20-22 120lh SI., COllage
Point NY 11356. BNB048

WANTEO: Old keys fo< my tal&graph and
radiotelegraph key col lection. Need
pre-195O bugs. All models 01 Vi bropl e~ .

Marti n, Boulter, Abernathy, McElroy, etc.
Also need Spark keys, Boston keys, larl/e

WYOMING·UTAH RANCH LAND. 10
acres, $60 down, S6OImonth. FREE Intor.
malion, maps, photographs. Trade equity
tor ham gea', home computer, test equip
ment, etc. Owner_Mike Gautnter K6ICS.
9550-B-Gallalin nc. Downey CA 90240.
BNBOOl

COMPUTER OWNERS! Super new MFJ
1224 CWIRTTYIASCII term inal units.
Send/receive CWlflTTYNlC·20 and cern
modore 64 software. Full-featured. d isk or
cassett e. Kant ronics, too. Low pncee,
speedy deli'lery. Hundreds sold teterna
lionall y. SASE fo r deta ils and cafalog of
Commodore, Atarl, PET, ZX-81 , TI, TRS.so
software and accessories. Amal<)ur Ac
cessories. 6 Ha rvest Court, RD 7, Dept.
BB. Flemington NJ 06822. Telephone
(201)-782-1551, 6:30-10:30 EaSlern lime.
BNOO19

COLOR COMPUTER owners - ca ll {212)
441-2807 for FREE color computer hard
wa 'e and software catalog or wri te to
Spect rum Projects, 93-15 86 Drive, Wood
ha_en NY 1142t . BNOO23

AZDEN SERVICE MANUALS, PCS 3000
and PCS 300-$5,00 each: PeS 4000 
59.00. N.P.S" 1138 Bo~wood, Jenkintown
PA 19046. BNB029

ADVERTISING COPY

Ad\lert ising must perta in to amateur l adia products Of services. No special
layouls or positions are possible. All ad'lert ising copy must be submilled type
written (double-spaced) and must include full name and address, Copy lim ited to
100 ....ords, ma~ imum. Count on ly wordS in tex l. Add ,ess, I ffte,

73 cannot verify advert ising claims and cannot be hl:lld responSible l or elaims
made by the advert iser, Liab il i ty will be l imit ed to making any ne<;essary conee
tion in the ne~t a_ailab le iss"",. 73 reserves Ihe rlgh l to reject any copy deemed
unsuitable.

RATES

Indiv;duaHnon-commercialj ,. ,. . .. . . . . . . .. , , 15c per word
CommerCial • _ . . •..• ... . •. . .. , . . . . . . •. . . . ,Me per word

Prepayment by check 0( money order is required with your ad. No discou nt s or
commissions au, "vai lo,ole. Please make yout payment to 13. Rates lor mulHple
insertions ate available on reques t.

MOBILE IGNITION SHIELDING. Free
lit erature. Estes Engilleering, 930 Marine
Drive, Port Angeles WA 98362. BNB006

OX HIDDEN ASSET LOOP ANTENNA. Gel
on the air, comply with no-visible-anlenna
rUles, from most Indoor locations. lne~·

pensi_a, easy·to-build antanna couples dl·
rectly to W.()hm coa~: no antenna match-

PSST! HEY, wanna make professional.
quality printed circuit boards? One or
more In only 60 minutes. Simple, ine~pen·

slve, new system. Free 1984 catalog. PIN·
COR, 530 Palace. Aurora IL 60506: (312)
896-0015. BNB036

MILITARY TECHNICAL MANUALS for old
and obsolete equipment. 6C).page catalog,
$.3.00. Milifary Technical Manual S"",ica,
2266 seoeeec A'Ie., Long Beach CA 90615.
BNB045
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y .... Rnton VA 22090 (l/A resldenls, add
4% llx~ BNB08Q

RECEIVERS - Molorola WNI/, $35; Ham.
marlund HQ.l00A. $85; National NC-3OO.
$95: n signal liJlIlllltatot. SO ke.-«l mo;, S3O;
H. P. audio ligna! liJlIlllltatot, $30. K6KZT,
22!l6 Alexander, Loa Osos CA 9:WJ2..."""
FOR SALE; Kenwood rsezc. S350.l», TRo
7850, S260.lXl. Excel len t condition. Cal
SWa'*ll! W6WYJ. PO 80x 139S, Gta"
V.I'-Y CA~5: (916}-273-4167. BNII091

I.G-MH. SSII CRYSTAL FILTERS, ~a.

2.2-l<Hl taIIndwldth . 1.85 shape laclot, 6- to
IlO-cIB. New. with hardw.ra . specifica·
tions: $17.50 postpaid, 4CX25QB ehlm.
neya. Johnson ' 124'()1 11-<1ll1 , '-. boxeel:
15.00 postpaid. two lot $9.00. Dtmtron
secct CAP tr.nscei~er. new: $300 posl·
pai d. Mosley CM·1 r8C<'li_, SO-10, VGC;
$60.00 postpaid. Hammarlu nd SP600
J X·17. GC; $140.00. W, E. 09lage . PO Box
231, Ke nt OH 44240. BNB092

FOR SALE: New Cushcra U A3 ha Uw. ...
...rllc.l. $215. Tom WA1RTO. 21 Ba.ybeny.
Acton MA 01720; (617}263-2382. BNB09;)

OX HEADING MAPS 100- Bo<!ton. NYC.
PI'Illadelphla, Ba.ttlmore. Detroit. AII.nll.

Chicago. New Orleans. St. Loula. O. II . a .
LA. 11· " 17", $1.75 pp. 22·,,3(°, SS.ll5
pp. Speclly eily. Massey. PO Boll ;li7.
H.lnesport NJ 08036: (609).261·2952.......
COMMOOORE 1M CW INSTRUCTOR PRO
GRAM. Generates ON on TV lI9Hk...
Random coda. key'boatd input. ot ~.
corded "CW tests.N Characl..~ and
I lllICi ng Nt indepeuda"Uy. Oaalgnad lor
cia.... ...:1 Increasing code ~,

S15.lIll-dlsl<ette or e&$$eIle (S(IICIty).
Dennll Olver H7BCU, 20909 S. F..guBOl'l
Ad.. Oregon City OR 970015. BNB095

STATE-oF·THE·ART. ruwed, Iow-prohle
.ntenna SystefTlS. Hel ical designs Irom
35 10 50 MHz. DDRRs Irom 144 to '*50
MHz. Ret", to 73 magazine Ievlews In Qe.

tObe< Ind Novembel , 1982. Com·Rld In·
dustries, 25 Imson Street. Burrllo NY
142tO: (7 16~773-1445. BNB096

ANTI·STATIC DUST COVERS by CcMIr
Crln Corporltion, Ama teur rldlo. c0m

pute... printers. disk drl...s. VCRI. New 01
Olde! models. 0....- 1.000 design, In s tock
.nd 0\1.,.. 1,000.000 in use. C.II or wrUe tor
brOChure. Blreh Hili Sales. PO Box 230t.,..
te<1lorough NH 03458; l603~'''195ll.

BN8091

FREE FREE GIFT. Interested In .matsur
radio. computers. video? Large SASE PSI
.nd mention 13 magazine. f ree 9111 10 .11.

N.rwld Elect ronies. 61 Bellot Road. Ring.
wood NJ 07456. BNBOlI6

f IND OUT whal else you can '-' on your
ganer'H:ow>rage Illnscei_ ot~.

Complete infolTnation on major North
AmIIrielu1 radio--!istening clubs. Sand 25c
and SASE. AssociltiOn 01 North Amar1ca.n
Radio C1lJt>s. 1500 Bunbury om.. WI'Iiltiar
CA Q0601. BNElO99

THE fllG LIST: • euslom-produeed c0m

puter printout on bond paper, with lett"·
q ....lity print. 'howing prelbee. jccencee.
beam heiMling.•nd dist.nee to almost 600
OX. US. and CilniMlian loca tions. All pro
duced lor your location! NO marl g.......
Ing where il country or US elty Is localeel!
L1s ling Is a lpha betica l ,,;cording to OX
p'elix a nd a lso by elty. Plaase provide
)'OUr e xact lat itude . nd loog itude with
order. or we ca n use dat i basad on the
elosest anpcet. This printou t II o. er 11
laet In le ng th! $15.95 ($t 7.95 with dsluxa
binder). The Big List. 10126 Ca tl lina Ori~e.
Indianapolis IN 46236. BN9 1llO

MAGICOM RF SPEECH PROCESSORS 
Add 6dB 01a_ageOlllpul with genuine n

elipping in YOU' IIInsmlll el 's 1·1 s tilge.
Custom engineered lor Kenwood T$. 12O.
TS-130. ts-co. TS62O. T'S-63O. Ts.82O;
Orilke T~X, fR.7; Y..., FT·l ll2. ExeellllW
speech q ua lity. simple Install.lion• • 1.
fordilblll prices! SASE lor data .nd cost .
Magieom. PO Boll eM2A. Bellevue WA
9llOO7.9NBIOl

SULTRONICS oil"" TET anlenna sys.
tems with laetory b«ltup .nd parla. Catl
or writa lor <lUI c:ompIal. catalog with lull
dncription$ a..:l SC*$ on the lull line 01
TET .nll!lVlaS_the best! Fot last and

Inendty servK:e .. uwal. ecetect D.n
W08lOZ 01 HI"" N8ANU.t Sutl ronlc' Am
atSUf Radio. 15 Sexlon DrIve, Kenl. OH
85385; (513)-376-2700. e NB102

SULTRONICS h.as Hy-Ga ln .t the lowest
prices I nywl>ere l l TH10 X- $3&9.96:
TH5MK2S - $303.95: new Explo rer.1i
only $26<1 ,95!! L1 mlled to s tock on hand.
so ea ll o r write now ll Sultronles Amatl\Jr
Rad io, 15 sexton Orl.a. Xe nia OH 45365;
(513)-376-2700. BNB103

WANTED: older tUbe-type .mateur or gen.
eral-<:..,....age recel_ In good COfldltloo.
send descrlption.nd asking price. SI......
D. Jones N2AMY, 80. 6585. Itl\aca NY
14Ml. BNBI()a

AWARDS

HAM HELP

DAVY CROCKETT
Orl April 28, 1964, the Bryan Amateur

RadIO Club will run. speci.l__t lIalion
In the Crockell N. tlon.1 Foo-esl to eom
marTIOI.te the contributions 01 OIVY Crock·
ett \0 the fight tor Texas Independanee.
The elub wltl operate W5RAS Irom 1800
UTC Saturday to ll600 UTC Sund.y on
80-2 metera on the phone bands , Cer1l fl.
eate lo r $1 . nd all SAS E to QSL man.ge r
KA5OlT, 22113 FraPlkIln, Bryan 1)( nao1.

TATER DAY
The Mara ha ll COunty ARA will be oper.

atlng a lpeclal__t sta lion 110m 1800Z

AprIl 1 to 2400Z April 2 10 commemorate
IhI 181'1 Tst.. Day Celebration. Oper.
lion will be on CWo7120. Operalion 20 kHz
up trom~ iO- l5--meter General~
taIInd IdgsI stld 146.55 simplex. Certlfl·
cate will be glvan. Sand OSL Ind large
SASE to WGoI-U. FIoute 2. Benton I(Y ol202S.

X-WARN
X·WARN (Xenia W$ather Amalsul

Radio Net) .nnounces the pI.nned opar.
ahon ot special-evenl radio station
WB8QZZ on Mareh 31 Ind April 1. 1984.
Our operation commemorates the rebuild·
Ing O. lhe Xenl.. community on the 10t h
InniYf!f,ary ol lhe kille r tornado of April 3,
11178. This tri ple twister d.m. ged h.11 0 1
the hornes and businesses In • elty 0 1
25.000 .nd killed 33 persons. Ama te ur ra ·
dlO contributed Immensely with emerge...
<:y communica tions In the hourl.nd d.ys
. U", the storm. X·WA RN wlS organized
subsequent 10 the tornado IS • means o .
p'O'I'kllng prompt local weathel QbeeN••
tiona during National Weather SfIrvlca
.I..,a.

The tpKla l IIYef'lI will operate two HF
".nseelvefs Irom 1500 to 0300 UTC on
Saturday .nd 1500 10 2300 UTC on Sun
day. Freq uencies will be SS6; 7275.
14.275. and 21..375 ( ± 10 kHz).. wewill 1110

ha... I th.nl rig on 2"""".. Fill: 146-52 SIm
ple. ot the X·WARN .....t.. 147.165176!>.
Please sand OSL .nd SASE to N8CYS (pal

Cs/I~!of spec;WII <:UOI••••oati'tolOSL

ARBOR DAY
A special__11 '"liOn will be oper.l·

Ing Irom fhl Nebr.sk. SIIte Arbor~,

lormew home of J. Slarling Morton (101.111(I

.. 01 Arbor Day), in N-ebo'ask' Cily. NeDr...
ka. during the annual Arbor Dayealabr.·
tlon. Thi, station. In .dditlon 10 other
clulHnembel 8Iatlona. will be oper ltlng In
the General portion 01 the phone .nd CW

I haw fecently purchI8ed I Radio Sl'IaeI<
TRS-110 model 100 'nd would Ioke to know II
ttwe la .ny ham softw.re ....ilaCll lot It
eommIIelally. I am jlitr1ieulat1y Int_lad
in any CWserd'recei¥e and RTTY aoIIwate
and would appreciate hawing lhia of
any eomp;a.nies tIwIl ~ lIl.Ch.,.,-

bands on 90 IhfOUgh 10 met"" lrom 2aoo
UTC Apfil 'l7 to oeoo UTC April 29 In Iddi
lion. othel eJub·memtlll "ations will be
oper.ling lrom their own QTH, lrom 2aoo
hours UTC April 23 10 0600 I'IOUIS UTC
April 29. All amal-. conlllC11ng t!'lit Sf.
tion. !C.'TlK, or any ot"" elub<'nambeo at.
t ,ona during1'- tl""" will be lIigibll lO
,eee;ve.n Arbor D.y QOmjl • •oative c;er.

hlicale lrom thl """aakl City Amateur
Radio Club. Please sand one doll.r .nd •
business-elle sell-add,..8ed envelope to
John K. Niha n KAIOKI. n31 Hold' edge.
Lincoln NE 6lI505.

IrdlllTTlalioll .bOut 8OItw.re lot 0Ihe1
eomputers thaI run Ba8le would __ be

helplul, asl ltlink tllat I<:ouldadapt It tor fhs

model 100.

CALL LONG DISTANCE 01'1 2 METERS

CyI1I T. Woftl WA7t.OV
S.~ Marsha" A.-d

$pika". WA 119204

Stllphlon J . O'MI IIay N2CLE
140-28 Poplar A...
Flushing NY 11355

I need a serYlee manual or se.........uc or
<Xlpy 01 sarna for a Y..., FM FT·202R
haool...lalkie. Also need crytItall lor 2
meters 00- etwger.

I w__'..... to .........ad wilt\rre

to Increase my CW '-"- Mwt UN key
board and start al 2!l wpm. Fot IT'Ol:n Into,
call13Oof)-963..2157.

I WOOJldlike to '-r from anyone who has
modifications to put the T....T... Omnl on

. 1Cl--met", FM.

",. 16 t

Model 875
Kit $109.95
W ired & Tested $1 29.95

Our products are backed py prompt tee
tOf)I serviCe and technical assistance. To
become lamiliar with our other fine pro

duets in the amateur radio
market, call or WritB lor our
free product and small parts
catalog.

Only 10 watts drive wi ll deliver 75 watts
of AF power on 2M S$B. FM, or CWo It is
biased Class AB lor linear operation. The
current drain is 8-9 amps at
13.6 Vdc. It comes in B well
constructed, rugged case
with an oversized heat sink
to keep it coot It has a sen
enrve C.O.A. ci rc ui try ,
reuanle 80-239 AF connec
tors. an d an ampfttla r
INIOUT switch. The max
imum power input is 15

WBttS . ~Communication
~ a.::::lIo:iI.IIConcepts Inc.
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HAM HELP
I want a program lor II Commodore 64

where I can plllin my lati tude and longitude
and the olliS( slatlon's lalitudWlongitude
and get the othel' station's drstaece tn
miles.

I ha~e tried conve<1i"ll programs for this
written for the Radio Shack models 1 and 3.
Heath, and Hewlelt-Packard 9845 and can
nol get any 10 run. Also, 01"18 wrlUen for the
VIC-20 d idn't work eithef.

GIl,., Payne KE6CZ
1341 E. Dakota

Fresno CA 93104

I need the schemallc and ope<aling 1T\iln

ual for the Knight TR-1116 6-meter trans
ceiver wil h !he model \1·107 ,emote Ylo. Any
~p will be appreciated.

P. J. Mikula KAllRZL
TO Clay St.

Manlsl.. Ml 49lI8O

I have a Halilcraltllfll SR-l50 ' .anseelve<
and need a replacement rI switching .elay,
Hallk:.afters pan JllJmber D2HlOO651. II's a
~a, double-th,ow miniature manufac
tured by Jayco. A used but operable relay
would be Ilne. Would also be Interested In
an SR-l50 tha i someone is willl"ll to "part
out"

laITY Klj.I WA9RWO
4001 N. HollI.

Tucson AZ. 85749

I would appreciate hearing from anybody
who operates 10 through 20 meters from a
travel trailer. I need to know the type of a o
tenna being used and how Ills mount ed.

Ja..- L Laherty KA6CMD
1805 Bahia

san Mateo CA Il<IA03

I need a schematic and operation mao

ual tot DuMont 214 scope. I Will gla dly pay
c:opyjng cosls and postaga.

Robert A. Johnson N7CFX
833 E. Gwinn PL

Sealtla WA 118102

I would like 10 hear from anyone who ha s
converted any Motoro la UHF Motrac8
U64LHT or U54LHT units to the 440 a ma
teur band. Areaa of most concern a re the
oscill ator and the front-eoo cavHies.

M.rion L Ka..... mp KK3l

PO Bolt 222
El.....Ie MD 21 529

I am 100000Ing lor a service manual for a
Pace 81-3100 UHF FM 6-channel business
band rig and a Lafa yette Mic ro P100 UHF
tUf\ilble receiver. I will pay for copying and
mailing charges.

S. M.y

so ... '"
S1rncot1, Ont.rIo N3Y 4L1

C.nada

:~~~~~~~~~~~~~~~~~~~9~~~~~9~9~~~~9~~~~9~~~:

5: SLEP SPECIALS t
.(. TEN TEC .'"
~ S25DARGOSVIlOIGITilLIO()'lOW.SSRiCW3,5-30 t.l1iZ , , .525-00 1:
~ ~==:;~~B~i,.cw' : · · · ·, · · · · · · · · · · .:':":: ': :::: :::
~ 25DU METERHil NOHELOF t.l143.5-1".~ t.l HZ ., .. •......... . , .. . , . . . . . . . , $ 279,00 ~
~ Z2SPOWERSUPPLY lllo1'2X1YAC13,8YDCD AMP FOR 825 , . $ 120.00 .:-
~ 26(} OELUXE POWER SUPPLY l'SI22O VilC '3.5 VOC 18 il r,lP WITI1 SPEil l(ER .:.
~ FOflSSO . . ... .. . .. ... $ 179.00 .:.
~ 217SOOHZ8POLELADD£R F1LTERFOflSo06l525. . . . $ M.oo ~
~ 218 U I KHZ81'Ol.1' LAOOERFILTER FORSo06I525 . . , $ 88.00 .:.
-:- 21D2S0HZ8I'Ol.1'LADDERFILTERFORSo06I525 . , . . . $ M-OO .:-
e 22OU KHZ8POLELAOOERFILTt.R FOflS6OlS2S ... M-OO .:.
(. 222 MOIllLE MOUNT FORinS 25,00 .:-
<- 224"UOIOCWFILTERFORS2S 34-00 ~
<- 228"NTE NNilT\lNEAIS_BRIOGE. ., $ 1lI!I.00 -:-
~ 2292I<WANTENNil T\lNEAlSWRBRIDGE, . . • 248-00 <-
to ~~~~~~~~: .:: :~: :!:
.:. 2822S0HZ6POLE LAOOER FILTER FORsaM60 : : : : : · · .. · · ··· · · · · · · · · ··· , ·· · ··· · • 8800 .:-

.:. 2MSOOHZ8POLELAOOER FILTERFOR~. ,$ 88,00 (.
<- 288 1,8I(HZ8POLELADD£RFILTERFOR~ . $ 8800 <-
( . 1125 DC CIRCUIT BREilKERWITH CABLE FOfl S25 . .. . . • . . . • 18.00 .:-
0:- 209 OUMMYLOilD300 WATI .. , .. , .. , , S 2600 <-
~. 2U ELECTRET t.lICROI'HON E. COILED CORO Wf1)1 P LUG , , • 48,00 l'
:' _ HERCULES1KWSOLIDSTilTE AlolPLIFIER . . . . . . . . . . Sl .MO.OO ' .'
... ICOM .:.
<- ~.'~ 1C-730 TRilNSCEIVER 11)«JM 100wl2V. S 5115.00
.~ JC·748 TAANSCEIVER lOO!1HZ TO 30 lol HZ."AS GENEAALCOVERilGE RECEIVEI\, ~
~ 12V ....... . ,. 886,00 -:-

• 1C-781 TAANSCEIVER lOO!1HZ TO 30 lol HZ. ..ilS GE NEIlilL COVERilGE... .:.
.:. RECEIVER, 12V . . , .. ... . , .. ,... . . . . ' 1.188 ,00 (.
.:. IC-R11il NEW MODEL GE NERAL COVERAGE RECEIVER 100 KHZ <-
b T030 M..Z . .. . $ Sfi.oo (
-Eo tC-27il NEW t.lOOEL2M F lol 7RANSCEIVER 25W. . .. . . . $ 31g.00 .;
'f' 1C271 H NEW t.lOOEL FMISSIIICW ,OOW.2t.I .. S r-aoo .:-
01\ K:-Q2ilT NEW MO DEL 2t.I HANOHELD [)jG!TALWIT" DTMF I'M . $ 3011.00 •
~ ?.:. 1C-25.. 2t.lF MTRilNSCEIVER45WWItit.l·14 MIKE.'2V .. , .. , . . . . . . . . . . , .. S 338.00 .:.

-:- IC2\IOH 2t.I MVi.TIMODE 25W. F M/SSIlICW 12VWIHM~MIKE. . $ 414 .00 -:-
( . ~71 il 43Q.4SO MHZ BilSE ~CVR 25W. 1 2V. N EW lolOOEL ... , . . .. . .. ... . . $ 8811.00 .,.
.:. PS·18POWERSUPPLY12O/l"3O/l'40 . . . . , , . . . ., S 134-00 -:-
• PS·25 INTERNilLPlSI~7 1A1271", . . .. •. .. ,. 89,00 •
'.' .~(. PS-3S INTERNilLP/SIC74S/781 , , , . ..... , S 148-00 .:.

~ -:
. :. WE ilCCEPT we.VISA. OR CHECK "OOUPSS"IPPING. SAVE MON EY BV ORDERING TODAY AT 9
(. THESE LOW [)jSCOUNT PRICES. t.lAIL OR PHONE BIll SL~P 704-624.7S1g. ....
<- 0:-

I Slep Electronics Compan" I
~ h
(. P.O. BOX 100, HWY. 441 .:.
~: OTTO, NORTH CAROLINA 28763 :i.:-,,..,. -:-
-:--:-<--:-<--:-<-~-:-o:-.,.<--:-~<-~<-o:-<-<-o:-~+<-~~.,.+.,.o:-<-<-o:-+~<--:--:-<--:-o:--:-.,.

SATELLITES MOVING]
Let us know 8 weeks in advance so that you won't

A. a t e u < Sa t ell i te Re f e< e ne e Orbits miss a single issue of 73.

OSCAR 8 RS-S RS- b R S~7 RS_8 Attach old label where indicated and print new ad-
Da<e "" '" "" '" urc ." "" '" "" '" Date dress in space provided. Also include your mailing
•••• ••• • •••• ••••• ••• ._-----. •••••••• • ••••••• • •••", , 0137 '" 01 5 I " 0144 " 0 1 U " 010 4 "

, label whenever you write concerning your sub-z 0142 '" 014b " 0128 ae. 010 4 .- Ollll zu z, 0003 " 0141 as 0113 " 0054 " DOS'> zi , scription. It helps us serve you promptly . Write to:, 0007 " O13S " 0057 aa 004 5 .- OOSb " •, DOll sa 0130 as 0042 ,. 0035 " DOS] "
,

Subscription D e p a r t m e n t• 0016 '" 0125 " 0027 " 0025 -n 0050 aa , 73 AmatEU Racio's P.O. Bo~ 931, 0020 roo Oil'> as 0011 " 0016 zi 00 47 .- ,, 002 4 '" 011. ae 0 155 sz OOOb ao 00 44 " e e 1ectYlicaI Journal Farmingdale NY 11737• 0029 :g~. 0108 ae 0139 so 0156 so 0042 " • Iio 0033 0103 " 012. " 0146 " 00 39 .- ro

" 0037 '" 0058 " 0108 " 01 36 " 0036 " " I o Extend my s ubsc ript ion o ne a d d it iona l year for o n ly $ 1 7 .97ra 0042 '" 0052 " 0053 " 0127 " 00 33 aa "" 0046 '" 00.7 " 0038 " 0117 .. 0030 ,.
" o Pa y m e n t enc losed o Bill me

" 00 50 ". 00.2 " 0022 as 010 7 " 00 27 " " I" 0055 '" 0036 " 0007 " 0058 .. 0025 ao "re 0059 , ro 0031 " 0150 " 0048 " 0022 ai re I
C....d. II< Me.ieo U U.'>711 vear only US Fu..d, d,.w.. on us b.nk Fo-re;gn Suff.ce

" 0103 '" 0026 " 013S sr 0038 " DOl'> " " 125.0011 ye.f only US Fund. dr.wn o n US bank. FOfeign Airm.,I. I'le.,e inQui'e
ie 0108 '" 0020 " Oil'> " 002 '> " 0016 " "" 01 12 '" 0015 ae 0104 ss 0019 " DO D "

,.
I Ifyou have no tabet handy, print OLD address here.'" 0116 '" 0010 " 0048 " 0009 " 0010 " '"" 0 121 '" 0004 " 0033 " 0000 " 0008 " "" 012S '" 0159 .. 00 18 .- 014 9 .. 0005 " " I ...,

" 0129 '" 01S3 .. 0002 " 0140 " 0002 " " '"" 0134 ". 0148 " 01 45 " 0130 " DIS,> .. " I '" Name

" 0138 '" 0143 " 0130 " 0120 " 0156 " " "'.- 0142 '" 013 7 " OilS " 0111 .- Din " .-
I

...,
Address" 0004 .. 0132 " 00'9 .. 0 101 " 01 SO " " "" 0008 .. 0 127 " 00 44 " 0051 " 0146 " "" 0012 .. 0121 " 0028 .., 0042 " 0145 "

,.
I tt City State Zip" 0017 '" Ollb " "" " 0032 " 0142 " ".., , 0021 '" 0111 " 0156 " 0022 " 0139 "

,
I "', 0025 '" 0105 " 0 141 .. 0013 ,. 0136 .- ,, 0030 '" 0100 " 0125 " 0003 " 0133 "

,
' ''- ' 11 / NL W uddn'55 her£':• 0034 ". 00S4 " 0110 " 01 S3 " 013I .- • I, 0038 '" 00 49 " DOSS " 0143 .. 0128 "

,, 00 43 '" 004 4 " 003'> .- 0133 " 0125 " • Name, 00 47 '" 0038 " 002 4 .- 0124 .. 0122 "
, I, oOst '" 0033 " 0008 " 011 4 .. Oil'> "
,

• 0056 '" 002 8 " 015 2 .- 0104 " 01 16 " • I Address" 0100 '" 0022 " 0136 " "" " 0 114 " "" 0104 '" 0017 " 0121 " 004~ " DIll " " I" 010'> '" 0012 " OIOb .,
"" " 0108 " " City State Zipn 0113 '" OOOb " 0050 " 00 26 " 0105 " "" 01 I 7 '" "" " 0035 " "" " 0 102 .. " '- ______________.J

" 0 122 '" 0155 '" DOl'> " OOOb " 0059 " "
'" See U51 of AdWlrtisers on p.ge 130 73 Magazine. April ,1984 133



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 ext ra for fi rst
name. Choose
from 10 great
colors: rust ,
cream, brown,
green , yellow,
navy, It. blue,
aqua, white, and
black.
Adu lt sizes only S-M·L·XL Club and dealer
inqui ries invited. Please add $2.00 for PIH.
Make check or money order payable 10:

Coin Int'I Inc.
7861 SW 53rd Ave.
Miami, FL 33143
(30S) 662";900

Al low 4 weeks for delivery FL residents add sa les ta x

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-SeII·Trade L""'''''''~%,)J
Our 4th Year

NUTS & VOLTS
MAGAZINE

PO BOX 111 1·G . PLACENTIA. CA 92670
(7 14) 632·772 1 ... 137

JOIN THOUSANDS OF READERS
NATION WIDE, EVERY MDNTH

U.S.A. SUBSCRIPTIONS
s 7.00· I YR. lRD CLASS MAIL
$12.50 · I YR. 1ST CLASS MAIL
$25.00 • LIFETIME· lRD CLASS

VI~ With Free Classified Ad ~

"I•
Please help us
solve it for you ,

;;';;;"= =:"-;"-'"-~ by writing a de
scription of the problem, enclosing
your most reeent label (or print cor
reet address) and send to:

SJ.wrtpt4" 'Z'tpt
7'. 0, &. 931

-;...""",,,,,,, 1(11
11737

Thank you and enjoy your subscription .

MODEL
SG1DDD
$349.95

p1u l lhipping
MA DEIN

'SA

VANGUARD LABS -",
1M-23 J.malcaA"'~ HoIlI' , NY 11423

Phone: (:212)488-2720

- ceverstcute 185 MHz in t kHz steps with thumb
wheel dial - Accuracy 1 part per 10 million at all ire
cuences - Internal FM adjustable from0 to 100 kHz
at a \ kHz rate - Spurs and noise at least 60 dB te
low carr ier - AF outpu t adjustable from 5·500 mV at
50 ohms - Operates on 12 Vdc @ 1/2 Amp . Avai l·
able for imme\l iate delivery - $349.95 plus shipping
• Add-on Accessories available to extend freq.
range, add inf inite rsso'unon. voiceand sub-audible
tones, AM, precrson 120 dB cal ibrated attenuarcr
• Ca ll lor deta ils - Dea lers wameoworldwide.

HAM SOFTWARIEO:-=, :m

NO HARDWAR E or TU REg UlRED!
_II ItO I . d. .. , 10 <....tt . p.. to . nf c.~h • .
Coil Dr ., 110 , . , • ••"HUIl D. " .. t • •

.........................~ .
WOODA~~ • ASSOCIATES

OUU INe I NfORU TION I
Nil pr.~r... ". , pllU on .....t to. N• • Il .U .
D. f l ••ot to l a. on . ' dltl o., l 1f. 00.
Uf n.'. p, ' ."1' , •• •M ppl ng ond ~..dlL " l .
f . ro l t_ .... .. . fd " n U I PR u .50 10. IM" l _, .

P O B O K 2B~ '11 G l . nd . DR
Pl.lnft.l d . IN 46168

( 31 7 ) 2 7 1 -2 !56 ~........................................

c.•. ... 107
L: .. c..J

JI U I p.ln! lilY ,l••n [ , u n U I O ' ft. .. l I II
• • IY I fl9 .'~) ~ l ll 0100 d."p \ 0 ~ 1 - 10 .,

~l -I• • Ith b . H . .. 1",161111 .

The Computer Journel
is a magazine for those who Interface,
build, and apply micros. Subscription
price S241year In the U.S. (12 Issues).

• Hardware construction?
«Software development?
-Interfacing computers

to exter nal devices?
eLow cost robotics?
• Dedicated microprocessor

devices?

PO Box 1697H Kalispell, MT 59903

COMPUTER
APPLICATIONS

Are you Interested In:

NBBKR Introduces the ...
E Field Displacement Antenna

* New ...
A 16 foot

Vertical for 80, 160
or 1750 Meters
NO RADIALS
• Out performs '/4 vertical on

transmit and n'celv"
_ Covers whole band

• Money back guaranl"e

:::.........".
Send S.A.S,E. for more Information 10 :

MOLER ANTENNA CORP.
2623 Morris Lane - Gi rard , OH 44420

(216) 530-2059

CLEAN
SMOOTH

BENDS TO
90'

>10 COD OR CREDIT Cl<1<DS .
/ILL 01< DI:1<5 IN US FUNDS .
/ILL FDIU'IGN ORDERS "DD

$,.50 SHIPPING IN /lDDITION
TO h H.

EASY TO USE!
BUILD CUSTOM
CABINETS YOU 'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST It

GUARANTEED! da'!'p.
not Incl .

THE t[ BRAKE

BEND ( :
& FORM \
.060 ALUM.
& STEELI

$22~

+ 2.50

Z
ASSOCIATES
~o~oa:: ::'T14 UI. ...336 p~M
SIIYII Sl'l lltG$ , fUo. n ...
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MICROWAVE PREAMPLIFIERS
Ampl re l 690N:
.1.6 to 1.8 GHz
.25 dB gain
• 3.0 dB noise figure
• N connectors standard
• Use on GOES & METEOSAT systems

Ampire 2001 :
.2.0 to 2.6 GHz
.20 dB gain
.3.5 dB noise figure
• BNC connectors standard
• DC & RF cables inc luded
• Use with microwave TV converters

Ampire l690N ,"' 39"
Ampire 2001 " 29"
Amplre 2001N " 490 '

Shipping: USA . . ,'2" Foreign .. ," 0"

DIll SrvII:a CIII,.,
3110 Evelyn Street ...346
Roseville, MN 55113
612-636-9469

WANTED
HIGHEST PRICES PAID FOR:

HARRIS RF·301
&

ASSOCIATED EQUIPMENT

CALL COLLECT:

BROADWAY ELECTRONICS

(212) 925·6048

Irs
INCREDIBLE!

Master code or upgrade in 11 matler of d<lYs.
Code Quick is '" unique breakthrough
.....hich simplifies learning Morse Code.
Instead of is confusing maze of dits lind
dehs, each letter will magically begin to call
out its own name! Stop torturing yourwlf!
Your amazing kit containing 5 power
pecked cessertes . visual breakthrough
cards and original manual is only $39.95!
Send chec k or money order today to
WHEELER APPUED RESEARCH LAB.
P.O. Boll 3261. City of Industry . CA 91744,
Ask for Code Q uick # 103, C alifornia
residents <>dd 6% seles tall ,

O ne Use r Comments;
"Firs t new idea in code s tudy ,m d the darn
thing works! So much fun you don't realize
how much you're learning."

M .S. Greneda . MISS.

Hundreds of sa tisfied c ustomers!
You can't jose !Fojoweach simple s tep , You
must succeed or return the kit for a tot al
immediate refund

'

COM P LETE w"~ 90 n. AG1581,1 .52 o~m '._• . ud
P L2159 C<>fI.K<of.....ul.'o••, 30 It. 300 ....... d•••oo .,,"
._. 0 O.no._ wll.~ ...." 10 " 0"""00 nd
• •••'" d O.· ,.d. w••,_• • •, tr ...
' " X 6 H ' u U jo,oot . wKGOI .o b••d d. N '" IOf ..O. ". n' .. _ ..Id.
op tlo. _ .......lI.tlrIo ,n.......y l" gI Lo.. SWR bond.
_T _ NOT NEEDEDl C ~ V'. _
_ ttlca, OIl .... ..""' . ..... Of " Til. OPILY AN -
TENNA YOU WI LL EVER NEED fO R ALL BA NDS _ WITH
ANY TRANSCEIVE R . NEW . NO B"'LUNS NEEDEDI

1lO·40·20·115·10~ · 2 ... _~ It . _Mo••, 9988UC . S 99.gS
4 0 ·20_115 _10 _ 2 trOll _54 It. _ M od. , lOOlBUC •. $96.g!l
20· 1!1-IO ",.t• • - 2 ..ot> . 261t .• MOd. , l0018UC . _$97.915

S END fULL PRICE f OR POSTPAID IHS URED. DEl.- IN US....
IC 1515.00 . .... t<lf _.go • ~1..1c.1. ....to.....e.) O!'

Of """'0 VISA • MASTER CARD . AMER. EXPRESS.
e lv. numbof' POI 1-30B_23&.15333 9AM. 6PM
w oo• • • ~.. W In 2_3 AL L PAIUS M AY INCREASE
ORDER HOWl 1It "" 1.... t o!' • Y.... 10 "0 ..... . .
_ II In __ ._Iof'll M US f REE INfO.
...V AIL ABLE ONL Y fROM

WESTERN ELECTRONICS ... 190
0-. A T. 4 K. ....~. N......... 66641

.)-,~/..,. ; j)-- -<-.-

PfIETI,INEO _ CO M PLET- ~ fOR ALL MAKES ..
£Ly ASSEM BLEO-ONLY I M O DoE LS Of AM"'TEUR
O NE NEAT S M AL L AN - ;, TR ANSCl:IVERSI GU...R _
TENNA fO R "'LL B ANDS I ANTEED fOR 2000
EXCELLENT f OR CON- W AT T S sse INPUT f OR
DO S· APART MENTS NOVIa: AN D ALL CL"'SS
• LIGHT - S TRONG - "'M...TEI,IRS' IMPROVED
ALMOST INVISIBLEI DESIGNI

7 MILLION TUBES
fREE CATALOG

jncludes ~ I I Current, Obsotete. An·
tiQue, Hard·ToFind Receiving ,
Broadcast. Industrial. RadIo/TV
types LDWEST PRICES. M~lor

arares. tn StOCk,
UN1TY Electronics Dept. S

P.O. Box 213, Elizabeth, NJ 01206

$12;;
HAM-_
Amateur Radio

standard tormobO llISI

: I Z
HAIVI-T_ Yoorcall"" each "lIh1cle. Ca~ allOIlor bolIom
01 ~ame , and hmelron1 plate No-nonsenee. lu~ refund,
~""'OO $1.50 sl>ipping IFifSI Class Ma~~

B-IC 111&0 'M.>odlMlad, Houston, TX mll9 (7t3)522-5755

18 Bed tord Row
Dept . P R,
London. WC1 R 4EJ
Eng land

300 North zeee Road
Dept P.R
Ann Arbor, Mt 48106
U.S.A

-----------
Universi ty Microfilms International

th~ publication
is available in
microfotm

73 Magazine. Apri l, l984 135

~
UNrQUE COMMUNICATIONS, INC.

, al E l""g....... , P 0 BO.5234
....n.f,.><I, O il '" "'901

.-149 10191 5 26-_

Se"d $2.00 for

Complete Catalog

• Cordless Phones
• Memory Phones
• Answerers
• Dialers
• H ardware
• Speaker Phones
• Ca ll Diverters
• Feoture Phones

AT LOWEST
PRICES

Telephones & AccessoriesEngineering I nc or p or at ed

RS- 232 SERIAL LINE MONITOR

• Quick and easy op e ra t ion
• Re d / Gr een LE Os s ho w polarity

of 7 mos t uIS e d s igna ls
• Compre hen sive use rs ma nua l
• LIne po we red. NO b att er y

$ 2 9 .9 5 p lus $2 f or P/H

Eso teric Engi nee ri ng Inco r pora ted
Po s t O ffice Bo x 3 3 8 02
San D i e g o, C A 92 103

( 6 19) 5 6 9 - 7 060

...5"", Lis r 0' AdwJr/iS9fS 0"plJge 130



i

•

PA 108 I

EWtL 4OOO.ocavS171 ...nn SIGOO cu SKlX6

no cn:I sa..n. 0'11v.

rrtese ore all new rot cseo.: Ur,lited Slroly.

$1200,00

S 39).00

IQJ'I ill ics.nc. 'M Ifft.lflER PC IlWU> iWJ ff TlM'>tST{f< KITS.

~l f'A2-1lB If' coer lrwt zeus at 1'1« to 1'lfI1,z wtPJt Jrklt ts 13.S¥3:: at Illlvs.

WO.99 " 111l <l:ltQ ft EtO'I:I Ctllv Sl~ .93

am PAllll<al 'f coer lrcut 1CkJttS at 1... to l~ wttut l"klt ts 13.SItt at iares.

l3':l.'J:i ..lUI ctlta PC Ein"l:l (hty $19.93

GEN EVA CALCULATOR \lATCH

Thi. attractive wat ch has the following ~des:

Hanasl Ti me Se t t i ng .
Calendar Se t t ing ,
Da i ly Alarm Time Se t t i ng ,
Ileekly Alarm Time Setting.
Chronogr aph ,
Ca lcu l a t or .

f eatur ed in Blac k Plasti c SI8.99 or Featured 1n St a i n l ess Steel $29 .99

SI LI CON DIODES FEED THRU SOLDER RF CAPACTORS

MRHI IOOvdc 6Ampa to/$5.00 100/$38.00 470pf +-20%
MR5!O rocovae 3Amp. 10{S3 . 7 5 100/$24.00
HEPI70 IOOOvdc 2Amps 20/S2.00 100/S IS.00 5/$1 .00 or 100/$15.00 0'
IN3209 !OOvd" lSAmps $2.00 \0/ $15.00 1000/$100.00
BYX2!/200 200vdc 25Amps $2.00 10/ $15.00
IN2138A 600vdc 60Amps $5.00 10/ $40.00 1000pf/.00luf +-10%
DS8 5-04C 400vdc 80Arnps $10.00 10/ $80.00
INJ269 eoovae 160Amps $15.00 10/$ 120.00 4/$1.00 or 100/$ 20.00 0'
27524 1 300vdc 250Amps $20 .00 10/$175.00 1000/$150.00
7- 5754 300vdc 400Amps $30.00 10/$250.00
RCD- 15 15KVDC zoee , $3.00 10/ $20.00

f; PROMSSKF R20K 20KVOC 20ma . $4.00 10/ $30 .00
lN4148 s igns l 30 /$1. 00 100/ $3 .00

21 08 1024xl $2 .00 esch

FAIRCHILD 4116 16K DYNAMIC "'"' 20Ons. Part , 16K75 2716 2048x8 $4 .00 ~,h

25 For $25 .00 or 100 For $90.00 o r 1000 For $150.00 27L32 /25L32 S10 .00 each

Hnn.ETT PACKARD MI CROWAVE DlODf;S

lN5 711 ( 5082- 28 00) Schottky 8srrier Diodes $1.00 0 ' 10 fo' S 8.50
lN5112 ( 5082- 28 10) •• •• " $1. 50 10 fo , SI0 .000 '
IN6263 (HSCH- l001) " " " $ .75 10 ror S 5.000 '
5082-2835 " " " $1. 50 10 fo< SI0.000 '
5082-2805 Qua d &tched " " " pe r aet $5 . 00 10 f o, S40 .OO0 '

For Information call: (602) 242-3037

" All psrts may be ne", 0'
IIl,lrpluS, end parts mB, b.
substituted Wll" comparable parts
if _ B'e oul of stocl< of an lIem"

Toll Free Number .!iA.I' GIl "J I
800-52H180 C),. a\! e ectroavCi
(For orders onty)

PRICES SUBJECT TO CHANGE WITH OUT NOTICEi;;;; ;;;l
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"MIXERS"
WATKINS JOHNSON WJ-M6 Double
LO and RF 0.2 to 300MHz
Conversion Loss (SSB)

Noi se Fi gure (SSB)

Conversion Compressi on

Sa 1anced Hi xer

IF OC to 300MHz
6.5dB Max. I to 50MHz
B. 5dB Max. . 2 to 300MHz
same as above
B.5dB Max. 50 to 300MHz
. 3dB Typ.

$21. 00

WITH DATA SHEET

NEC (NIPPON ELECTRIC CO. LTO.
NF Min F=2GHz dB 2.4 Typ .

F=3GHz dB 3.4 Typ.
F=4GHz dB 4.3 Typ.

$5.30

Ft Gain Bandwidth Product at Vce=8v. Ic= lOma. GH z 4 Min. 6 Typ.
Vcbo 25v Vceo 1Iv Vebo 3v Ic 50ma . Pt. 250mw

$1. 00 e a
$ . 90 ea
$ . BO ea

to lOpes .
t o SOpes .
up pes .

200pf 1
220pfll
470pf 51
5COpf
1000pf

l00pf
H Opf
120pf
l30pf
l 40pf

UNELCO RF Power and Linear P.nplifier Capacitors
These are the f arrous capacitors used by all the RF Power and Linear Amplifier
rranufecturers , and described in the RF Data Book.

5pf I Opf Ixpf 30pf 43pf
5. 1pf 12pf 22pf 32pf 51pf
6. Bpf l3pf 25pf 33pf 60pf
7pf 14pf 27pf 34pf SOpf
B. 2pf 15pf 27. 5pf 40pf S2pf

NIPPON ELECTRIC COMPANY TUNNEL OI ODES

Peak Pt . Current rna.
Va l ley Pt. Current rna.
Peak Pt . Vo ltage my.
Projected Peak Pt . Voltage my .
Series Res . Ohms
Terminal Cap. pf.
Valley Pt. Voltage mv.

Ip
Iv
Vp
Vpp Vf=Ip
rS
Ct
VV

MO DEL 1521 99
9101n. l OTyp. llmax.
1.2Typ . 1.5max.
95Typ. 120max.
4BOmin . 550Typ. 63Omax .
2. 5Typ . 4max .
I. 7Typ. 2max.
370Typ .

1S2200 $7. 50
gmi n. lOTyp. llmax.
I. 2Typ . I. 5max .
75Typ. 90max.
44Omin. 520Typ. 600max.
2Typ . 3max .
5Typ . Bmax .
350Typ.

FAIRCHIL D I DUMONT Oscil loscope Probes Model 4290B
Input Impedance 10 meg ., Input Capacity 6. 5 to 12pf . , Divi s ion Rat io (Vol ts/Di Y Factor)
10: 1, Cable Lenqth 4Ft . , Frequency Range Over 100MHz .
These Probes will work on all Tektroni x. Hewlett Packard. and other Osc i l loscopes .

PR ICE $45.00

MOTOROLA RF DATA BOOK

l istsa ll Mo torola RF Transistors / RF Power Amplifiers. Varactor Di odes and much much
more.

PRI CE $7.50
FOf Inlormation call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only) "All parl5 may De ne w or

surplUS. and pafta may tie
sub$llluled wllh comparable part. PRICES SUBJECT TO CHANGE WITHOUT NOTICE
il .... are 001 01 s lock 01 iln item' ·
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RF TRANSISTORS, MICROWAVE DIODES

" All parts mIt be new O.
su rpIU'. and p,uts mav tie
su~t,lull(l w,tn compa,aDle pans
II wa ara out 01 stock 01 an 'tam."

F(l( Information call: (602) 242-3037
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GaAs, TUNNEL DIODES, ETC.
• R r t1lA.'I:S ISlUlS •

TI" ,.." "'" ffijg; ~ ,.." ~ ..,cr
'fiDl'W (SF SlI14.'>3-1 SI II. OIl
",", $ e.00 1D1l19 :$ e.00 SlI1278-5 $11:1 .00 SOH5ol-1 se.oo
~, '.00 ~,= 00.00 SlI128I -2 '.00 SlIH71 aa.oo
~,~ is.co == '.00 """" 10.00 =m 21.00soiooe ".00 ='D 14.00 ~--, ".00 = •so 00.00
SlIl00El-2 15.00 ~133-1 14. 00 =- ".00 ~,- LOO
&l1012 ' .00 ~134·1 '.00 ~"'H 15 . 00 5111484-5 L OO
SlI012-3 ' .00 S1Jll~ ' .00 aaoco ' . 00 &JH Il4-fi L OO
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:!D101.8-l 15.00 SlI1188 10.00 SDl345-6 '. 00 SlI1=-4 D .OO
aoois-e 15.00 ~,~ ~ .OO SlllJ65--1 '.00
SDIOl8-7 15.00 = ,.00 ~'><>5 '.00 SlIl528-1 ~.OO

SlI1018-lS ".00 ~1-2 10.00 ='" '.00 eneas-a ".00
SD1020-5 10.00 = 10.00 =",,; '.00 SllI)J()-Z ".00
~,= ".00 ~12- 11 '.00 ~"'" 15 . 00

=~, 41.00

S!nO:D-2 ". 00 11:11212-12 ' .00 ::ll1380-1 LOO SlII:>!5 " .00
Sll561 ".00&11043 ".00 &>1212·16 '. 00 EV13tlO-3 '. 00 51'4557 M"t . " .00!lJl043-1 10. 00 S012 I4-7 '.00 ::;)13110-7 ' .00 """" ~ ' .00Slll 045 a.vs ::1>1214-11 '.00 an.. "'.00 SlOl71 leA \ :>. 00

Sll l 049-1 '.00 Sll1216 ".00 an.. " .00 9IlS7714 Ibt. '.00
~,= ' .00 ~..... ".00 !D1410 " .00 ...,., ~. ~.OO
~,= .." ~,.., 15.00 soteto-a 21.00

snoee 15. 00 SD1219-6 15.00 SDH l 3-1 18.00
SRI'1018 Wilt. 5 .00

Slll 074·2 18.00 ~= ' .00 Sll14 16 00.00 SRl"2147 Iok,t. " .00
SllI074-l " .00 soiaao-e '.00 Sll1422-2 24.00 SIU"l356 Mut . " .00
SllI074-6 ".00 ~=~ 16.00 =~ D.OO SlF237ll *'t . 16 .00

~,,,. ~.OO 5IIl222-11 '.00 =~, ".00 """'" "". "'.00
SllI077-4 ' .00 ...".." 18.00 SlI429-3 ".00 .saJ'2821 I':>t. ~.OO

SlI077-<S ' .00 ...", 18.00 ~,~ " .00 .5llF2fe7 Mot. ~.OO

~,- ~ . OO aazae-a .. Sll14:.l ". 00 ,-~ 15.00

auceo-e ' .00 ~-, U .OO Sll14:ll-Z 18 .00 TISI89/l.l1U'!.lf;6 ,."
9)1080-9 ' .00 SD1229-16 13. 00 Sll1434-5 ~. OO

rs-na '. 00
~,~ ' .00 ~= ' .00 Sl14J4-9 ~.OO

1V1014 1111 ' .00
~"., ".00 ~,,~ 1:1 . 00 =." ".00 m= _ 15.00

~,- ".00 ~-, 14 . 00 = w , 91.00 01~1

458-949 It,t .a:-. 6:>.00
=~ ".00 ~~ " .00 ~,..., ".00 TXVl".!201 K.P. 450. 00
amoo '.00 aazea ".00 ~,.... '.00 eaeoa ~ 100.00sauos ".00 SD1263-1 15.00 SlJI444-8 '.00 TA'72O:>/:lI'l5921 ".00SlJ1115-2 '.00 ~= 13. 00 SlJ14!iO-l ". 00
scrue-a '. 00 anara-a 15 . 00 SlJI 451 18. 00 TA1487/ 2H5920 15.00

Slllt:..7 '.00 ~~ 15 . 00 SlJI4$I-2 ".00 TA1995/:lN6:M1 150. 00

= u. '.00 ~ ~.OO = ." ~.OO
9lY.ll92 It,t . 18 . 00

Sll11l8 ".00 """'"' 18 . 00 = ...., ~.OO _." e...

... CuI CrOGS Refe rence IIoo<t RF Tnn"lstors. 01.,..,,,. Hybrid Itxiul _ And Any Other Typ:> or ~oonductQr •..........................................................................................................................
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'.00

10.00
.~
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".00
~.OO

"'.00'.00".00'.00
11.00
10. 00
10 .00
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'.00' .00
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L'tlIC
L~~

L~"
L~'"

""""""L"""L"""
~""L_
L~~

""'''lN31l6

L"'"
~=
L'C'>141A/8
1.'0145N8

""'"1le711 JAN
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""""iIl4 /4JFil)4 G.E.
()I~ AlP.
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_M".
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""""-=0
~~"
~-~

~-=

~-
llP5OlI2~3181l

sseoea-ease
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PRICES SUBJECT TO CHANGE WITHOUT NOTICE

L'Co! UllI S 3 .'10
L'Co!Ult 6.00
uea 5.00
L'aXJt 3.40
1N2:'j 7.50
1N:I:.l 20.00
1N18 26.00
11f7lD{ 28.00
L~15 4.00
lM16E 6.00
L'fil5O 4 . 00
1N354O 15.00
Th'31l:\ 16 .00
1N3Tl1 14 .00
IN<I39ti 15 . 00
L'C">14Oo\1B 4 . 25
L'C'>14olA/B 4.25
L'C'>I 48A/B 4.25
tN5711 1 .00
L'Il263 1.00
!IIl108114 8Jl!l69558 65. 00
anoeo 1. 00
DKI60 Alpha Jal
llt9158 Al pha p(Jt

iX>503 Al P. lUI
iJ,D;46OA Al phII Pal
OC1(J1j1-40 GlZ 31.35
OCl7Ool4 GlZ 50, 00
HP:I082-0253 105.00
1F.i08Z-0401 Il(II
1F.iOll2-2254 Pal.
1F.iOll2-2711 23. 15
1B'5Oll2-2835 1.00
llP5OlI2.:J)8() 2.00

~- ""K3A K..nt ron 1.00
Wo41481 Pal.-- ..-- ""Wo4ml Pal.

'"'~ ""

S 3.40

' 00,..,
a.eo
'.00

10 . 00
".00".00".00'.00
10 . 00
".00
11.00
10 . 00
~.OO.."
. ~..",."'.00>'00>'00
""""""""31.35

37. 10
75 .60

""""""4.4:1
~.OO

""""""~.OO

~.OO"'..,
n.~

For informa tion ca ll: (602) 242·3037

L~"

L~""

~'"=
~~

ues

"'"""'"""""~""uesa

""'"00114

""'''~'"l.W>1;Dlf8
L'f;143o\18
l.W>141A/B

""'"".'",
1S2208/9W,""
CX6HAII c.e.
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001470 AIJ'*
1VH;(!2 Allll
0C1602-89 GlZ
ccaace-eo oz
~~,

""""'1F5OIl2-1332
~-...
""""'-...
1f'5082-;))I0
11'!iOIl2-&l1'>9
11'501:I2- 8323
1lA400J6

'"''''''1IM510l- =
Wo491~

I f If nIl PA/lT YlXJ NnD IS l«Jf L1S1Ul .

" "II parla may be na w 0'
au rplus . and paris may be
sul»t,lullK! with compatabla pans
II we .rll OUI of stock or an IIem,"

lKll s 3.40
0010 4 . 00
L'C2I'IE 5.80
lKl3B 3.40
L'C23£Jl 4 .00
1N28l1'E 10.00
IN16 26 . 00
Uf78II 26.00
Uo.4 9 6. 00
lMCIG 15.00
1N831 10 . 00
1H29:.l 15 .00
tN3113 18 .00
1.N3717 14 ,00
L'0141 2 1.00
L'l481211 9.00
11C>142A,18 4 . 25
Vf;146Aj8 4.25
Ul">453 3.15
tN5113 5. 00
1S2200 15.00
A2X11611 .....rted> 50.00
1Ll.61 Il-.: 5.00
()Iztm Alpha _
lI5Ol 7C Alpha Jal
tGI'l158-1l8 Al pha I'(Il
OCJ 891-89 GlZ 31. 35
OC254Z-46 GlZ 31.40
HP:I082-o112 14 . 20

~~ ""
JF5(Il2·1all1 I'(Il

1P.5OIl2-2J03 5.20
1F5Oll2-2llOO 1 . 00
1F5OB2- 30:J9 6.10
11'5OB2-3319 1. 50
11'5082-8016 I'(Il

- " ""1IlM1166 JUl

'"'~ ""1IlM1loo 3.05-= ""• o.ll srcx awcoE'l ~IL\' .'D CAll.

Toll Free Number
800-528-0180
(For orders only)



COAXIAL RELAY SWITCHES SPOT

Elect ronic Special ty Co./Raven Elec t ronics
Part , 2~N28 Par t , SU-01
26Vdc Type N Connector , DC to I GHz.

FSN ~985-556-9683 $49 .00

Aaphenol
Part' 31 &-10102-8
115Vac Type BNC DC to 3 GHz.

""Part' 300-11182
120Va" Type BNC DC to 4 GHz.
FSN 5985-S43- 122S

'"Part' 300-11113
120Va" Type &~C Sa.e
FSN 5985-543-1850

$29 .99 $39 .99 $l9.99

~".. ,
•

•

aNC To Banana Plug Coax Cable KG-58 36 inch or &~C to N Coax Cable KG-58 36 lnch.

S1 .99 or 2 For $ll.99 o r 10 For S50.00 S8.99 or 2 for S15.99 or 10 For $60.00

SOLID STATE RELAYS

P&B Mode l ECT I0812

PRI CE EACH $5. 00

~vdc t urn on 120vac con t act at lalllPS or 20amps on a
10"" 10" " . 124 alum Inum . Hea t s fn k with
sl1 i con gr ease .

Oig1ll1g , Inc. Hodd ECS-215

PRICE EACH Sl.~O

Crigsby/Ba r ton Hodel CB1400

PRtCE EAOI $1.50

5vdc t ur o on

Svdc t um on

240vac contac t \ 4amps or
lO"x lO" x .1 24 a lu..inum.
sl1icon grease.

240vac contact at I Samps
10"" 10"" .12l, a lwlinUlll.
,l1Icoo grease.

40amps on a
Hea ts i nk with

or 40s_ps on a
lIea tsink with

SOTE : *** I t~ ~y be substituted with other brands or equivalent ~el numbers. ***

.. ... 11 pat ls may be ne* Ot

sutplus. a no p ~"lS ... ay be
sw.I"utlld * ,u'IcOtnparable pat1S
" * e a ,e ou t O.s tock of an item.~

z
eleClroruclii

FOf informalion call : (602) 242-3037

Toll F,.. Number
8O().528-0180
(For oret.,.. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RE CALL Pllctl E HEHORY !EUPHctlE WITH 24 NUKBER AUTO DIALER ARON ALPHA RAPID IlONOI NG GLUE

The Recall Phone Telephone e. ploys t he l ates t a t a t e of a r t
cam.un ica t i oas t e chnology . It i . a co.oination t elephone
and a uto_tic dialer that us es preaiUll-qual ity. ao!id- n a t.e
circ..itry to a....r e hi gh- r e l b bi l ity IH'rf o.....nce in pe rsonal
or busines s . pp l ica t ions. $49 . 99

Super Glue ICE- 486 h i gh strength
r a pid bondi ng adhes i ve . Alpha
Cyanoacr y l a te.Se t - Ti.e 20 to 40
aec • •0.7 f l . oz .(20g• . )

$2.00

TOUCH TCrnE PAD KITSUHI UHF /VHF VARACTOR TUSER HODEL lTVEIA

Thia pad co nt a i ns all the electr onics t o
produce a tanda r d touch-tone r ones . New
with data .

Perfect fo r t hose unacremble r pro jecta.
New with data .

$9 . 99 or 10/ $89 .99 $19 . 99 or 10/$149.99

INTEGRATeD CIRCU I T . I t o 10 Ilup

HC1372P
KCI358P
KC1350P
HC1330AIP
JolC I310P
JolCI49f>P
LM565N
LM380NI4
U11889N
NE564N
NE561N

Color TV Video Modulator Ci rcu i t .
IF Amp • •Li~iter ,FM Detector,Aud i o Dr lver .El ec t ronic Attenua tor.
IF ","pUffer
Low Leve l Vid eo De tec tor
FM St e r eo Demodul a tor
Ba l anced Modulator/Demodulator
Phase Locked Loop
2~att Audio Power ","pl ifier
TV Vi deo Modu lator
Phase Locked Loop
Phas e Locked Loop

s 4.42
'.00
l. 50
I. 50
4 . 29
I. 50
2 . 50
I. 56
5. 00

10 . 00
10.00

$2 .95
4. 00
I. 25
I. 15
3. 30
1.25
2 .00
1.25
4.00
8 .00
8.00

FE~~TI ELECTRONICS AM RAD IO RECEIVER MODEL ZN4 14 INTEGRATED CIRCUIT.
Feat ure. :

1.2 t o 1.6 volt oper. t ing range .,Les . t han 0.5.a cur r ent can....pt ion . 150KHz t o 3~z

Frequen cy r ange. ,Easy t o a.se.o le ,Do alignment neces sary . Effect i ve and var i abl e AGC act ion ••
Will d rive an earphone direct . Excellent audio quality., Typical power ga in of 72dB. ,TO-18

eke e . With data . $2.99 or 10 For $24.99

I'll CAD RECHARGEABLE BATIERIES

Gates Recha rgeable Battery Packs

AA Battery P.ck of 6 These are Factory
New. $5.00

SUB C Pack of 10 2. 5Amp/ Hr . $10.00

"" All pa 'l ' m.y be "e", or
, u. plu• . ai'll! pans may be
. ub' l tl uted w'l h compa..ble Plort,
,t we are out of . IOC k 01 an item,"

For information ca ll: (6021242·3037

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

f1lTOffiLA r·1RF559 IT TRANSISTOR
hfe 30nin 90typ 200rnx.
f t 31XXht1z
gain 8db min 9.5typ at 870mhz

13cb typ at 512ltJz
outPUt JJCJ\'€r .sotts at 12 .5vct
at 87omz.

$2.05 or 10/US.DO

$ 11. 99
$15.99

-

12vdc at 2.5Am.p/Hr .
12vdc a t 5kmp/Hr.
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"SOCKETS AND CHIMNEYS"
ElMAC TUBE SOC KETS "'...1) CH I MS EYS

SKI10
SKlOOA
5K400
5KIo06
51(416
51<500
$1(600
5K602
5K606
5K607
51<610
51<620
5K626
51<630
5K6368
5K640
SK610 6
51'700
SK111A
5K140
51<710
SK80 0A
5K806
SKa lO
51<900
51(906
51<1420
5K1490

Soc ke t
Socket For 4CXSOOOA .R.J . 4CX10 .OOOD . ,"eXIS ,CODA ,J
Soc ke t For 4- 1Z SA,250A.400A.400C,4PRI 15A ,40QA,4 - 500A,5-S00A
Chimney For 4-2 SOA,400A ,40OC ,4PR40OA
Chimney For ) -4002
Soc ke t For 4- 1000A/4PR 1OOOA/ B
Socke t For 4CX1 50B, BC,FG,R, 4CX350A,F.FJ
Soc ke t For 4CX2 S0B,BC,FG,R,4CX 3S0A ,F ,F J
Chimney For 4CX2 50B,BC,FG.R ,4CX )SOA , F.FJ
Socke t For 4CX600J, JA
Soc ke t For 4CX600J .JA
Soc ke t For 4CX600J ,JA
Ch laney For 4CX600J .JA
Soc ke t For 4CX60OJ ,JA
Ch i mney For 4CX600J , JA
Socke t For 4CX600J,JA
Chimney For 4C X60OJ , JA
Soc ke t For 4CX300A,Y , 4CX I2SC,F
Soc ke t For 4CX300A. Y, 4CX12SC,F
Socke t For 4CX300A ,Y,4CX 12SC ,F
Soc ke t For 4CXJOOA,Y,4CX12SC,F
Socke t For 4CxI000A,4CXl SOOB
Ch i mney For 4CXI OOOA, 4CXISOOB
Soc ke t For 4CXl OOOA ,4CXI SOOB
Socke t For 4XSOOA
Chimney For 4XSOOA
Soc ke t For SCX3000A
Soc ke t For 4CV8000A

SPOR
$520 .00

260.00
74,00
36.00

390.00
51.00
73.00
11.00
60.00
60 .00
66 .00
10.00
66.00
34 ,00
36. 00
71.00

22S.00
225.00

86.00
86.00

225 . 00
40.00

22S .00
300 .00

57.00
650. 00
S8S.00

J OHNSON TUBE SOCKETS AND CHIMNEYS

124- lll/SK606
122-027 >-001
124-0113-00
124-1l 6/SK630A
124-11 5-2 / SK620A

Ch imney For 4CX250B ,BC , FC ,R , 4CX3S0A.F.FJ
Socht For 3-500Z , 4-125A, 250A , 400A, 4-500A , >-500A
Capac i tor Ring
Soc ke t For 4CX2 50B,BC,FC, R, / 4CX350A ,F , FJ
Socke t For 4Cx250B. BC, FC,R. / 4Cx350A.F ,FJ
813 Tube Socket

$ 10.00
(pa i r)l5.00

15.00
55.00
55.00
20 . 00

TUBE CAPS (P l a te)

CHIP CAPAC ITORS

. Bpf
I pf
1.Ipf
1.4pf
LSp f
I . Bpf
2 .2pf
2 .7pf
3.3pf
3.6pf
3.9pf
4 . 7pf
S.6pf
6. Bpf
B.2pf

PRICES : 1 t o 10 
I l toSO 
Sl to lOO -

lOpf
12pf
lSpf
18pf
20pf
22pf
24pf
27pf
33p f
39p f
47pf
51p f
56pf
68pf
82pf

.99(

. 90<

.BOt

101 t o 1000
1001 & UP

lOOpf *
l lOpf
120pf
130pf
ISOpf
160p f
180pf
200pf
220p f *
240p f
270p f
300pf
330 pf
360pf
390pf

.60t *

. 35(

HRI , 4
4 30pf HR2, 3, 6 & 7
470pf HR 5, 8
SlOpf HR9
560pf HRIO
62apf
680pf
B20pf
lOOOpf / .umur
1800pf/ .OOl8uf
27oopf/ .0027uf
l O, OOOpf/. Oluf
12 ,OOOpf/ .012uf
15 , OOOpf/. OI5uf
18 ,OOOpf / •Ol8uf

IS A SPEC IAL PRI CE : 10 for ~ 7 .5D

100 for ~65. 00
1000 for $350.00

$1 1.00
1) . 00
14. 0 0
11.00
20.00

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Osci l lator ~lIO.OO

Frequency range 3.6 t o 4.2GHz. Power ouput . Min. lOdBm typical . BdBm Guaranteed.
Spur ious ou t put suppres si on Ha nmon i c ( nf o) . min . 20d B typi cal, In·Band Non·Harmonic, min.
60dB typica l, Res idual FM , pk t o pt. H,lJl.• 5KHz , pus hi ng fa ctor. Hu. 8KHz/V, Pulling figu r e
( 1.5: 1 VSWR ) , Max. 6OMHz , Tuning voltage range +1 t o +15volts, Tuning current , Max. -O .lmA ,
modulati on sensitiv ity range , Max. 120 to 3(Htz/V . Input capacitance , Hax . lOOpf , Oscil lator
Bias +15 +-0.05 volts ~ 55rnA. Max.

Toll Free Number
800-528-0180
(For orders only)
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" " II Plf lS may be n... or
surplus. and .,a rlS m ay ee
lIIIbsl ,lule<l ...lh compara tJle parts
,t we ;a'e aul or Sloc k 01 an 'I...,."

~~ electr0'UCi
For Infonnation cali: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE



TUBES
TY PE--
2C39/7289
2E26
2K28
3-5001
3-10001/8164
3828/866A
3C X400U7/8961
3C X1000A7/8283
3CX3000Fl/8239
3CW30000H7
3X2500A3
3X3000Fl
4-65A/8165
4-125A/4021
4-250A/5022
4-400A/8438
4-4008/7527
4-400C/ 6775
4-1000A/ 8166
4CX2508/12 03
4CX250FG/ 8621
4CX250K/ 8245
4CX250R/7580W
4CX300A/ 8167
4CX 350A/8321
4C X350F/8322
4C X350fJ/8904
4CX600J/8809
4CX1000A/8168
4CX IOOOA/8168
4CX1500B/8660
4CX5000A/8170
4CX l00oo0/8171
4CX15000A/8281
4CW800F
4032
4E27A/ 5-125B
4P R60A
4PR608
4PR65A/8187
4PRI 000A/ 8189
4X1 50A/7 034
4X1 50D/7609
4X250B
4X250F
4X500A
5CX1500A
KT88
4168
416C
572B/Tl60L
592/3-200A3
807
811A
812A
813

PRICE

S 34.00
7.95

200.00
102 .00
400.00

9.50
255. 00
526.00
567.00

1700. 00
473 .00
567 .00
69.00
79.00
98 .00
98.00

110. 00
110. 00
444.00

54.00
75.00

125 .00
90.00

170.00
110. 00
1I5. 00
140. 00
835.00
242.50*
485 .00
555 .00

1100.00
1255.00
1500. 00
710.00
240.00
240.00
200.00
345.00
175 .00
590.00
60 00
95 .00
45.00
45. 00

41 2.00
660.00

27 .50
45.00
62 .50
49. 95

211.00
8.50

15. 00
29. 00
50. 00

TYPE

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
572 1
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
5894B/8737
5946
6083/A29909
61 46/ 6146A
61468/82 98
6146101/72 12
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
68838/ 8032A/ 8552
6897
6907
6922/6OJ8
6939
7094
7117
7203
721I
7213
7214
7271
7289/2C39
7325
7360
7377
7408
7609
77 35

PRICE

5500.00
500.00
310.00
84.00

100.00
500 .00
P.O .R .
42.00

250.00
125.00
ll9.00
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

lID. 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--
ML7 81 5Al
7843
7854
ML7855KAL
7984
8072
8106
811 7A
8121
8122
8134
8156
8233
8236
8295/Pl172
8458
8462
8505A
8533101
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
6L6 Meta1
6L6GC
6CA7/ El34
~Cl6

6OJ8
60Q5
6GF5
6GJ 5A
6GK6
6H B5
6H F5
6JG6A
6J M6
6JN6
6JS6C
6KN6
6K06
6lF6
6lQ6 G.E.
6LQ6/6HJ6 Sy l vani a
6ME6
12AT7
12AX7
12BY7
12JB6A

PR ICE

S 60.00
107.00
130 .00
125.00
14. 95
84.00

5.00
225. 00
110.00
llO. OO
470.00

12.00
60 .00
35.00

500.00
35 .00

130. 00
95. 00

136. 00
75.00

100. 00
38. 00

100 .00
70. 00
83 .00

168. 00
95.00

465.00
13 .00
13.00

137.00
25.00
5.03
5.38
3.50
2.50
6.58
5.85
6.20
6.00
6. 00
8.73
6. 28
6.00
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 . : PRI CE ON REQUE ST

"AL L PARTS MAY BE NEW, USED . OR SURPLUS. PART S MAY BE SUBSTITUTED WITH COMPARABL E PARTS IF WE
ARE OUT OF STOCK OF AN ITEM .

NOT ICE : All PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

For information call: (602) 242·3037

Toll Free Number
800-528-0180
(For orders only)

" ,.,11 parIS m ay be na'" O'
surplu s, and pa rIS may be
subsl ituteCl ",itll eomparaDle perl s
jf we ere out 01 ' lock 01an item."

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"FILTERS"
COLL INS Me,hanl ca~ #526-9724-010 MOOEL F455Z32F

455KHZ at 3.2KHz wide . May be other rro:lels rot equivalent. May be used or new. $15. 99

ATLAS Crys tal Fil te rs
5.59S-2.7/8/LSB, 5.595-2 .7/LSB
8 pcfe 2 .7KHz wide Upper sideband . I!tlJedence aOOolIns lSpf In/8000lms Opf cce , 19. 99

5. 595-2.7/8/U, 5.595-2 .7/U58
8 peke 2.7Khz wide upper sideband . Irrpedence 8000hns 15pf In/8000!Tns OpE out . 19 .99
5.595-.500/4, 5.S95- .500j4jCW
4 pole 500 cycles wide CWo IJTpedance BOOotIns 15pf In/BOOoltns Opf out . 19 .99

9.0USB/CW
6 peke 2 .7KHz wide at 6dB. IJTpedance 6900ltns 7pf In/30Clol'm; Bpf cut . CW-lS99Hz 19. 99

KOKUSA I ELECTRIC CQ , Me,han~ #MF-455-ZL/ZU-21H
45Sf<Hz at center Frequency of 453. 5KC. Carrier Frequer'Cy o f 455!QlZ 2 .36KC Bandwidth .
Upper sideband . (ZU) 19 .99
~ sidebarrl . (ZL) 19. 99

•••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••
CRYSTAL FILTERS
NIKKO rx-0780OC
TEN rn::::- 103-2
SDK SCH- l 13A
TAMA 'ff'-3 lH2S0
TYo)jm 001019980
MOTOROLA 4884863801
PTI 5350C
PTI 5426C
PTI 1479
CXl'!I1Xli Al0300
rrc ERXF- 15700
FIL'm:}i 2131

7. aI-1HZ
10. 6935Miz
lL2735Miz
CF 3179. 3KHz
10 .7MHz zpote 1 5KHz bandwidth
n . 7MHz 2{X>le 1 5KHz bandwidth
12MHz zpote 15KHz l:ru'rlwidth
21.4M1lz 2p:lle 15KHz barrlwi.dth
10.7Mllz B{X>le band....idth 7 .5KHz at JdB , 5KHz at 6dB
4SloIiz 2[:o1e 15KHz barrlwidth
20 .6Mnz 36KHz ....ide
CF 7 .B25ffiz

S10.00
10. 00
10. 00
19. 99

5. 00
5 .00
5 .00
5 .00

20.00
6 .00

10.00
10.00

•• •• •• •• •• ••••• •••• ••••• •••• ••••• ••• •••••• •••• •••• •••• •• ••• ••••• •••• •• •• ••••••
CERAi'IIC FILTERS

NIPPal

WKIN
MA.TSUSHIPJI.

12 .6KC Barrlpass Filter JdB bardwi.dth 1,6KHz fran n .B-13.4KHz
455KHz+-2KHz bardwi.dth 4-7\ at )dB

455KHz+-]J(Hz baOOwidth 6dB min 12KHz , 60dB max 36KHz
455FJIZ
455KHz
455KHz +-5. 5n1z at 3dB , +-BKtlz at 6dB , +-16KHz at 50dB
455KHz +-7Ktiz at 3dB , +-10Ktlz at 6dB , +-20KHz at 50dB
455KHz +-5. 5KHz at 3dB • +-8KHz at 6dB • +-16KHz at 60dB
455KHz +-2KHz bandwidth +-15KHz at 6dB, +-30KHz at 4MB
455KHz +-2KHz bandwidth +-12.5KHz at 6dB , +-24KHz at 4MB
455KHz +-]J(Hz bandwidth +-4. 5KHz at €dB , +-10KHz at 4MB
455KHz +-lKHz b3.rrlwidth +-3Kllz at sea • +-9KHz at 4MB
455KHz +-lKHz baIrlwidth +-2KHz at €dB , +-6KHz at 40dB
455KHz +-10KHz at 6dB , +-20KHz at 4MB
455KHz +-3KHz at 6dB , +-9KHz at 40dB
455KHz
455lQlz +-2KHz , JdB bardwidth 4 .5KHz +-lKHz
10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB
10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 20de
10.7l1iz
455KHz +-lKHz
455I<Hz +-lKHz
455KHz
455KHz
455KHz +-2KHz
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
' .S{)
5 .00
2 .50
2 .50

10.00
2 .90
2 .90
2 .90

10 . 00
5. 00
7 .00

••••••••••••••••••••••••••••••••••••••• ••• ••••• •••• ••••••••••••••• ••••••••••••
SPECTRA PHYS ICS INC,
PO.oJER CCJIPU'I' 1 . 6:-1.;'.
6BR CHi lWl.'IT BAUA<;T

Madel 088 HeNe LASER TUBES
BEAM OIA • •75foto1 BEAM OIR . 2 . 7~1R
100OVOC +-l OOVOC At 3 . 7M1\.

6KV sccemc VOLTAGE OC
S59 .99

For information cali: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

ROTRQN MUFEIN FANS tlQQeJ MARK4/MU2A1
115 'lIN:. 14~TIS SO/6OCPS IMPEnN:E PfOm::I~F

lOSO>! at 600'S THESE ARE NEW

~~ electr0'VCi
PRICES SUBJECT TO CHA NG E WITHOUT NOTICE

B8O'M at 50CPS S 7 .99

.. ...n p.'tl m.y be ne'" O'
Su.plUI , .nd p.'l1 me, be
subst,tut8ll ""Ill eomp.e,able part,
il _ .re out 01 1100:_ 01 an item:'
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HEWLETT PACKARD SIGNAL GENERATORS

s2SOD .OO

,uM .DO

s 600.00

, ~.OO

' 2200.00

, 600.00

Sl 200.00

12100.00

ona setectico 01

w itn lIP 6068 or 608f)
(WithOut)

ALL £QUIPlIUT WRY A 10 OAT GUAlWIT EL

EWU1"'t:IlT IS IlOT CALIBRA1E/l.

So:1Je os ObOve t>ul toter~I,

1. 8 to 7.66HZ rCll~ . _ llh cOllbrotea oulPut
bUlse-Fl'I or 5<lUOre ~ JWl<,ly aUon_

s.- os otIOve but tater Dlel.

7 10 ll~z f(p;Je, .lth ccueretec OUIPUt <nl sell!'Cll(r'l 01
oolse-f !'l Dr 5<lUO~ MlI'o'e ~lotlon.

SolIe os 0b0ve but IO ler 1lDdo!1.

10 t o IS6HZ.ll)1oo OIJtl)ut rower . lI h COllbfOIl'll output ona
ou lse - sauore OOOVf! or F1'I IlOOIJlo!lO)"l.

EL£C1R(ft:TR1CS UIC-IO R.fl/ £J'll IlEC([VU
LOOt f re<Juency on~l vzer eovertl'l9 2Ql;l 10 50KHZ freouenc v
ronge .[.tendacle to SOD K~ Z In ~ l debond ecoe.

Emo l re Dev ices f ie ld Int ensi ty Kele r .
Ha s NF-10511A, NF - IOS/TX, NF -IOSITL Nf -l05112 , Nf -105/13.
Covers I~Kltl to IOOOIIU.

Syn Ch ronlle r used . lIh 6068,608F. T~ svnchronlle r IS Q
Phose-lOCk t reccencv stoO l lller .hleh orcvtces c ryslOI
OSCilla tor f re cuency slocll1lV to 'll~HZ In till: 6()8 F signal
~rOlor.Pho", loc kll'l9 elullno tes nlcrOOhOnlcs ~ drl'l
resul llllll In e.cellent f reo..oenc r SIWIllIV.TIll: 8708A 10( uoes
o ~emler .... lefl CCil t L6le the re ereece oscI 1l010r over ~ rcJ"Oe
of <..(I. 1St oec.lllino f reoueno setlOO!llly to 2 oarlS I" ro
10 trw seventh.ProYloes 0 -ery stobie slQl'lOl thOl SOIlS In
"'v crnrccr eeuccuers.

61bB

6188

8108A

EIlC-I0

NF-I0SF

coe,,,.

50KHZ to 6511H Z In l> bOnds .-j1, Ou tput Ir ve l odJultotl le o. iev
to ~v into >0 omS. Built - in crystal co rbrctcr .voo • OO(IHI
IIIOOulotlon. ~ 650.00

see as~ Dut liaS ff~V ccnrct feature to cuo-
ooerotlon ertn HP VIJllA smcnronlIer. 51100.00
!Cftll to <o.lI(JInl,O-luV-!Y Into 50 OO-.M,C".ar pull.e eee-
ulOllon. tollbratell cue.....crcr , ' 500.00

lCfttI to 41CJttz O.luY-O.~Y Into 50 or- '-O.~: eeeerec-,
Dutil-In <<VlIOl ccllbrOl0r. ""-(~ or llUlw OlJ IPUI. l }l~.OO

l.." o-ec verUon 01 POPUlor wgC.lt> to IV cuteu t . l"1lrovea
stobllllY.low rUlllooJ Fl!. 51450.00

1l)'lHl t o '6 S1'flI !n S bo nds ' -1: fr equency cccurcc v . Itn
oullt-[n cnslol ceneretcr.ree De usee wi th HP 8708A
SynchronIzer. 0')(00 1 continuouslY odjuS!wle fr... 11lV to
.sv mtc 50 or.. $1100.00

4'iO- 123C1t<1 .a.IlIY-D.SY tnto 50 or..callllrOltll O<lIDut. i 1SO.00

"'!(I(ft;l willi -v leotuln IncludlnQ (ollbrotl'O outoot
and 0 I -oWlotlon ChCIfOClerlstlcs. , 5000.00

/llrell reOCIln9 aid direct control fra. l.8 to ~.~l. Till:
~ P. 1611 recrc res <-1.5dI! collbrOlea Qtllout accurocy fra.
-hz aln to -da.. fill: outD!Jt Is dlrectl v collnrOlell n erc rc-
volts ond d&ll ~ lIh CO)"lt!nuou, ooonltOr!n9. SI""le ooerotlon
reeccencv a lad cccurccv IS <-Il and stoblllt v exceecs 0.005:-
I C Chon<}e In CJ't> ten t tenura tu re. totmrcteo a ttenuatar is
wl t htn <- I.!><l1I over ent i re OIJl 0UI bond. SO orrn I~OO'>ce lIllt
hOS mt errc t Dulse lI)du Ollan _ lI h reo rote varloble fra. 40
Hl to u ~Hz,vorloble oulse~lath(l 10 100sI!'CIana vorloble ecise""ftl t o JOOuse<:I.Enernal -.uloUII9 IrlClYlS mcrecs ver -
sail ltY, S 175.00

"'''

612A
,,~
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editorial by Wayne Green

W2NSD/i
NEVER SAY DIE
t-om page 6

N -10 10 see II I've guessed
right about hand TV sets.

Speaking of Sinclair, the ab
sence of Timex from The Win
ter Consumer Electronics Show
was most obvious. last year
they made a big luss about in
troducing the Sinclair Spec
trum, only to change their
minds when the Model 1000
was bombed out by the VIe-20.

Timex, wh ich has been qu ite
stanc-otusn to firms Interested
in support ing their computers
with a magazine or software, is
paying the piper tor this bit 01
folly-to the tune of hundreds
of mill ions 01dollars . They fired
the people who engineered the
disaster, but it is probably far
100 tate now 10 recoup. Texas
Instruments pulled the same
stunt , with even greater losses.

Despite the dead and badly
wounded microcomputer manu
facturers, the Industry lt sell
Is st ill growing at about the
same 250% per year rate. It's
just that Timex, Texas Instru
ments, Atarl , and so on are not
getling big chunks of it. Radio
Shack has been holding on. Ap
ple Is at the crossroads, qarn
bllng everything on their Mac
Intosh.

All of this has been a bonanza
for hams who early on got Inter
ested in computers and who
have jumped aboard the rnoua
try. The micro Industry is rife
with hams, as I see when I'm

stopped by hundreds of old 73
subscribers at the Comdex and
CES shows. Many claim that it
was my editorials and articles in
73 that got 'em Into comput
ers-and rich.

The next big field, as I've wnt
ten before, is going to be com
munications. Some ham is g0

Ing to design a simple radio
system to automatically send
messages and parlay that Into
a $5Q() message communica
tions system for private aircraft
wh ich will eliminate the need for
voice communicatioos between
pi lots and towers. This chap
could easily get extremely
wealthy. The nice thing about
this is that everything needed
for the system has already been
invented. All it takes is an exper
imenter to put it together, test it ,
and find a venture capitalist 10
back him. Eureka ! Millions.
And, you know, a kid of 15 could
do it.

Let's get some work done and
get some articles in 73 10 spur
more experimenting. l1's poser
ore for hams to again get up
fron t in developments and re
gai n some of the prestige we
once had. The FCC is off our
backs now, so we can expert
ment.

COME FLY WITH ME

Are you looking for some
small electronic or ham product
from Asia which you might im
port and sell by mall order?

Quite a few big businesses have
been built In the last few years
doing thls-JS&A, the Sharper
Image, Markllne, and so forth.
The best ti me to see the smaller
Asian f irms Is in October during
a series of consumer elect ron
lcs shows.

These shows are set up so
you can attend four of them in
the four key Asian electron
ics manufacturing countries
Japan, Korea, Taiwan, and Hong
Kong-one after the other, all in
two weeks. This could be two
weeks which might change your
life-it you have some entre
preneurial spirit.

Commerce Tours has been ar
ranging trips to Asia wh ich bring
people to these four shows for
several years now. I've been g0

ing 00 them lor five years and
have been very Impressed by the
f ine hotels, the number of spe
cial events and meals, and the
planning of every detail by the
firm. And the price-I don't see
how they provide so much so
reasonably.

I've encouraged hams to ac
company me on Ihese trips in
Ihe past and every one of them
has had a great time- often
meeting wi th Tim Chen BV2A in
Taipei, shopping for electronic
equipment in Hong Kong at in
credibly low prices (I have my
shopping list already made out),
loading up on dirt-cheap Apple
boards, and so on.

The tour is timed to get you to
all four of the shows, complete
with all transportation. Thi s Is
about the only real way lor you
to meet and tal k business with
the hundreds upon hundreds of
small manufacturers In Asia.
This Is where you may find some
brand-new products wh ich
haven't yet migrated to the
US- or perhaps some tower
cost versions of popular items.

The whole t rip costs $2,OCNl
That incl udes all transportation,
fi rst-class hot els, lavish break
fasts, a number of other meals,
show admissi ons, several op
tional shopping tours, and so
on. Bob Chang and his family,
who organize electronics and
computer tours, are al home In
As ia and thus have everything
under superb control.

We've always had a group of
hams 00 these tours, which usu
ally run from 150 to 250 In num
ber. This year we're going to be
joined by a group of Australian
amateurs, so we should have
even more fun . And wait until
you see the price of Japanese
ham rigs in Hong Kong!

The trip leaves california oc
tober 2 and returns October 16.
You can leave from either San
Francisco or Los Angeles. Fur
ther, if you want to take some
extra time at the end of the tour,
you can come back for a small
additional fare any number of
ways. I've made low-cost side
trips to China, Macao, down 10
Borneo, stopping off at Sara
wak, Brunei, Sabah, and Manila,
or via Bangkok and Singapore,
Hawaii, and so on. Why not add
a couple unusual shopping
stops and visit some rare DX
hams? They'll love It and so
will you.

Please let me know as soon
as you can If you are planning to
jo in me th is year. But watch out ,
I'll be look ing for th ings to lm
port, too. Drop me a line for de
tail s: Wayne Green-Asia!, 73,
Peterborough NH 03458.

Operating? Japan Is stili
tough, but we might be able to
make it in Korea it you ask
ahead. Taiwan is sti li tight.
Hong Kong is a song-just
bring a copy of your license.
Yep, they have two-meter re
peaters there.

(AdO $4 DO for pos~ on US.)

Model MACC Mast. r AC
COntrol COnsole •••••• 579.95Model

MACC
SurU' ,,",ttcted
Mast. r .I.e COntrol COnsole
ProVIdes eight outlets and 125 VAC. 15 A. 1675 warts
features lighted switches for t otal rating. Rugged 3-stage
individual crccrts and master 2000 A lightning clipper. t est ed
Single-switch statiOn control. to IEEE pulse standards. I"fL\

.... At your Alpf\;il o.tta """lei". Or arder ~
I ; IIIiiIii. 41rect in US. MastI!'l'Can:l an<l VISA acc~Kl I,.,al.c;l

.AlJlMA.1M:LtA CO••UMCATIONS. INt.
PO 80. !l11. Cenlerv,lle. 01110 .~5g • (513) " 35--<1 112 (AA)

! ~--- .
LT, HT

ModeILT{200W) .... S 19.95
Model lIT (2 kW) .• • • • 524.95
Model R·T 1200 W) 5 29.95
Model HV (2 kW) 532.95

(Add S2.OO tor P)Stq ,n US.)

see Dat a Sheet
for surge limitations.

Transi-TrapTIl
R·T, HV
Mark II Series fj
(,110 ,uil.l~ wl'l~ • ~

" .typo <onll«tonl

CeramiC gas tube protectors are
super-fast·flring. feature unique
Arc·P1ugll.I C<lrtndge and lSO-
lated ground. SO ohm impedance .
ZOO watt models are most sen
Sitive. best for R(VRs and
XCVR"s. Models R·T and HV offer
special low jess performance
through 500 MHz.

146 73 Magazine· April,l984



ttention
oonbouncers

and Satellite Communications Enthusiasts

•

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

KLM Electro nics is fueling the Moonbounce and Oscar 10
revolution with Ante nna Equipment that delivers truely
Out-of-This-World performance .

For the Moonbouncer, our New 2M-16LBX is designed
to be the highest gain 2 meter antenna available on the mar
ket today by more than a full db. making the 2M·1 6LB X an
outstanding performer as a single an tenna or in Moon
bounce (E ME) arrays.

The New 432-30LBX follows the same pattern as the
2M· 16LBX, and soon will become the indust ry' s standard
of comparison.

Featuring straight forward co nst ruct ion, and an innova
tive tapered boom that greatl y reduces windload and adds
strength and durability. VirtuaJly unbreakable , insulated ,
3/ 16" rod parasitic elements are anchored through the boom
to insure years of trouble-free pe rformance .

For the satellite enthusiasts , the 2M-22C high gain 2
meter, circular polarized antenna , features the sa me rugged
construction and total flexibility as our very popular
2M -1 4C with a 2db increase in gain .

Four or more 2M-22Cs make an ex cellent array for
Moonbounce (EME) by elminating Faraday fading.

Fibe rglass/aluminum stacking frames are available as
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays. Watch
for ou r new elevation drive system coming soon.

432-30LBX
BANDWIDT H 430-440 MH z
GAIN 17.3 dBd
BEAMWIDTH ......... . .. . .. ........ ...•.... . ........ . .. 20"
FEE D IMP 50 ohms unbal.
BALUN included
BOOM l ENGTH 21 ft . 9 in .
FIB 20dB F/S 35 d B
VSWR 1. 5:1
WlNDLOAD 1.43 sq. ft . (typical)
TURNING RADIUS 12 ft . 5 in.
WT. (lbs.) 91bs.

2M-22C

BAN DWIDTH 143-146 MHZ
GAI N ...... .. . . . . .. . .• . . . .. ............. (144 MHz) 14.8 dBdc
BEAMWIDl'H (V) 28", (H) 33Q

FEED IMP 50 ohms unbal .
BALUN ..••...•... .............. ........... 4:1 RG303. Teflon
BOOM LENGTH 28 ft . 1 in . (tapered)
VSW R ..... .......................•..•...... . . ....... . . 1.4:1
WINDLOAD (H) 1.75 sq. ft. (V) 2.44 sq. ft.
WT. (lbs.) 101bs.
T URNING RADIUS ........... .... .......•........ 15 ft . 6 in .

2M·16LBX
BANDWIDTH .............. ......••........ . ... 144-148 MHz
GAIN ............................ .........•......... 13 dBd
BEAMWIDTH ........ ... .................. ..•........... 34

Q

fEE D IMP ....... ........ . . .•........ ......... 50 ohms unbal.
BALUN ............ .......... ................•.. . (2) 4:1 coax
BOOM LENGTH 19 ft . 1 in. (tapered)
VSWR 1.5:1
WINDLOAD ....... . ...................•.. ........ 1.85 sq. ft .
El l IPTIC IT Y 3 dB max.

CIRCUI.ARITY SWITCHER CS-3 included
WT. (Ibs. ) 111bs.

See all our new antennas and equipment at the Dayton
Hamfest , Booth # 25.

electronics, Inc.
P.O. Box 816

Morgan Hill. CA 95037
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. A Truly PractIcal,

. Antenna Adapter
If you now have a

single - band
mobile an
tenna with a
72" mast, the
Adapter will
convert it in
to a modem
e -band an

tenna. Complete with 10,15 and 20
meter resonators-use your present
40 or 75 meter coil for the fourth
band.

Whether
you are drivini.
a fun-size van or a compact car,
you can't beat the SpiderY" for con
venience. Once it is tuned for 10 ,
IS, 20 and 40 (or 15) meters, you
just switch from band to band on
the transceiver-s-the antenna fcl
lows by itself.

Now a 76 lIIIeter Resonato,
In response to requests for 75 meter
operation from many Spider" users,
a 75 meter resonator will be avail
able in ApriL

You Want the Bes'
Go With. Spider!

The lIIIost Conrenlent
Antenna for

lIIIoblle Work

MULTI-BAND ANTENNAS
7131 OWENSMOUTH AVE., 463C
CANOGA PARK, CALIF.. 91303
TELEPHONE: (818) 341~5460

The lIIIark of Dlsttnotton
As you drive along the road, a
Spider" Antenna on your ve
hicle immediately marks you
8S 8 Mobile Amateur Radio
Operator-one of those pee
ple who are always on hand
when emergency communica
tions are urgently needed.
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CRYSTALS.
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I D[5IiiiJ I _~
Write for Informalion

International's leadership in crystal design and production is syn
onymous with quality quartz crystals from 70 KHz to 200 MHz . Accurately
controlled calibration and a long list of tests are made on Ihe finished
crystal prior to shipment.

Thai is why we guarantee International crystals against defects, male
ria l and workmanship for an unlimited time when used in equ ipment for
which they were specifically made.

Orders may be placed by Phone: 4051236·3741. TELEX: 747·147.
CABLE : Incrysta! . TWX: 9 10-831 -3177 . Ma il: International Crystal Mfg.
co.. inc.. 10 North Lee, P.o. Box 26330. Oklahoma City, OK 73126.

REMOTE BASE
REMOTE BASE

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 NofIh lee , P,O. 80. 2fi330. Oklahoma City, OK 73126

Does your repeater have a remote base? Ever wonder whal you're missing?
The AC850 Repeater Controller lets you attach transceivers 10 your repeater to operate

other frequencies through your repeater, Control the freQuency and mode with Touch·Tone
commands, and get readback Irom the system in synthesized speech!

''We have an Alden PCS-2800 for len, and a Yaesu FT627RA lor six meters on our 220
repeater" , reports WA1AYZ. ''We've worked the Marshall Islands and Norway on ten meters
Irom our Hrs. And we'll be able to run high power on six meters without worrying about TVI".

WBSUKI told us ''We link our Dallas machines to outlying repeaters for our SKYWAAN net.
The weather service can talk directly to the spotters far away to get early storm wamings."

From N6EZJ, "Wllh our two meter remote, we can check into two meter nets through our
220 repeater. We can get on any two meter frequency from our 220 Hrs: '

Link up with other repeaters . • .extend your range on simplex frequencies . .. Iet your group
share ecurpment for other bands . . .even work OX from your HT.

No one else supports synthesized remote bases for your repeater.
ACC is changing what repeaters can do for YOU.

Call or write lor detailed specifications

MAKE YOUR REPEATER A WHOLE NEW ANIMAL
WITH THE RC·850 REPEATER CONTROLLER

ace a","oced

~=~
10816 Northridge Square _ Cupertino, CA 95014 _ (408) 74g·8330

l..Z:=
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COMPAREI
YOU CAN'T BEAT CAI..j,

The 1984 CAL LBOOKS are loaded wi
features fo r rag-chewers and DX"e"

Order your copies now. See your
order direct ly from the publisb

• •

As an added service, opt ional supplements will
you r 1984 CALLBOOKS up to date through
t he year. Published March I, June I, a
September 1, each supplement contains :_
activity for the preceding 3 months. Thou
of new licenses , ca ll changes. and add
changes are li sted in each issue.

Whethe r sending QSL's or locating old
the new 1984 CALLBOOKS are a "must"
active ama teu r. Respected for accuracy si'
begi nnings of amateur rad io, the U.S. and F
CALLBOOKS list the address informetion for;
800,000 hams around the world in an easy~t"

format . Not simply a reprint of license reco
CAL LBOOK listi ngs are taken from our
ex tensive master fil es. updated cont inuously
br ing you the latest informat ion available.

' '\
~J;f

• 425,000 current u.s. List ings. 400,000 current Foreign Listings .(3
• Then & Now call changes • Silent Keys • Census of Amateur Lice
• Standard T ime Charts . International Postal Information. WmJ
• Table of Amateur Prefix Allocations . Prefixes of the World. Pfu:

43 .45

12 .00

12.00

Incl ud ing shipment
t o foreign countries

$24.50

23.50

43.99

12.60

12.60

Illinois residents,
in c!. tax & shipping

$24.05

22.99

4 1.95

12.00

12.00

Including shipment
to U.S.A. po ints

$23.00
22.00

o Single 1984 U.S. Callbook

o Single 1984 Foreign Callbook

o SPECIAL OFFER ; Order both 1984 Callbooks
at the same time for shipment to one address.

o Set of 3 , 1984 U .S. Supplements

o Set of 3, 1984 Foreign Supplements

Publication: December 1, 1983

Name Amount encl osed _

Address _

radio a~e~ 11 60 0 k
-"Dept B

925 Sherwood Dr., Box 247,
Lake Bluff , IL 60044, USA Te l; (3 12) 234 ·6600
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Kantronics Interface II
The Interface or

Apple. Atari. Tl·9 A. OC.
VIC·20. an

roo
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Kantronics UTU

The Universal Terminal Unit
For Everyone Else

Suggested Retail Price 199.95



Fig, 1. Repea fers In Mexico City.

73 INTERNATIONAL

Morse code Is alive and well - so l/OIlS a
report from Zl 4fC In Break-In on the use
of Morse code In commerc ial communica
tions, panlcularly marine commun ica·
tl ons, here In Zl. There are stili profes·
slonal brass pounders here. employed by
the New Zealand Post Ollice at th ree 01
the four Marine Coast StatiOfls operated
by the NZPO, and many o! them are ama·
teur·radi o operators, too. Morse Is tne
main mode of long-dislance high-lrequen·
cy communication snd stili proves rail·
able when all else falls.

special "contact wheel '" for l inding chess

OSOs. A rat ing system has been est ab
lished and regional tournament directors
appointed In seven areas worldwide. The
founder and first president of CARl Is
Vince Lucranr K2VJ. It Is Interesting to
note that amateurs In New Zealand were
playing chess over the air prior to 1932,
and an article In Break·ln, Ihe NZART 0111
clal iournal, In August, 1932, oovered the
activity. In the Intervening years, th" activo
Ily went Into recess until It was revived by
the formation of CARL

Morse Is the main mode of communlca·
nons at Awarua Radio. si tualed at the
southern end of tne South Island and, to a
lesser extent, at Auck land and Well ington
Radio Sta tions. The New Zealand Post Of
f ice still t rs ins cperatcee at their school In

Well ington, where the trainees have to at
taln proficiency In the code at 25 wpm

both sending and rece iving, over a lo.mln·
ute test period, with only two e" OfS al·
lowed. This h igh standa,d 01 prollc iency
In Morse has been ur>Changed since the
days of the telegraph land line Cllcults,
when the Post Off ice employed hundreds
of Morse operators on circui ts throughout
the country.

MOi se Is on the decline In Ihe commer·
clal communications area, wi th the In·
roads made Into Morse traffic by Telex

1SITORl and satellite tra llic, but tne big.
gest Impact on marine tra!fic has been the
oecune In the number of ships now In
world fleets. Two vessels now do the job
of 10 ships since the concept 01 carrying
cargo in containers was Introduced, and
this has had more impact on Morse tra!flc
than anythi ng else. But as the writer o! the
Brea k·tn article says, " Morse Is ali ve and
well, and the skills of the brain and lingers
of the Morse opelator stili playa part In
modern technology."

The hisloric spac.,.shuttle Illllht of
Owen Garr iott W5l Fl during the laller
part 01 November was lOll owed wit h greal
Interest In Zl, but as far as can be ascer
lalned to the date of this wri t ing. no Zl
was able to record a OSC with W5LF l.,
and I corvt think any Zl was success!ulln
copy ing h im, either, But I am awaiting
conf ilmation o f th is from the VHf and
satelli te experts elsewhere In the country.

An ",tract from a lecture sponsored by

the Auck land University f oundation, lll v·
en by the distinguished space SC ientist
and Zl, Si r Will iam Pickering, congratu
lated New Zealand communications engi·
neers on the development of a hand·held
radiometer, produced as a Joint venture by
the government Depart ment o! Scienti hc
and Industrial Research and an Auck·
land electronics firm, Delphi Industries. It
proved that local New Zaaland Industry
and engineers are capable ot competing
with t he world 's best The newly devel
oped radiometer Is to be tested on a fort h·
comlnll space-shuttle flight.

In a recent Issue 01 one o f the popu lar
US amateur magazines, l noted in the OX
column that some COnCern wa Sexp,essed

by a promi nent OXe' about the Kermadec
Islands and the possibili ty of them being
the likely subject of a DXpedltlon In the

The Benelux QRP club gives advice to

its members, organizes ORP contesta,
and has Its own tow-power net wor1< every
Saturday mOfnlng at 0930 UTC. Members
of t he club use the International QRP fre
quenci es: 3,560, 3,690, 1,030, 21,060,
21,285, 26,060, and 26,685 MH z, The BOC
Is al so a member of the World QRP
Federation, The address of the BOC Is: PO
Box 15, 2100 Heemstede, The Nether

lands.

BITS '1\1' PIECES

Recently NZART obtained permission
for radio amat eurs to p lay chess against
other radio amateu rs on t he a ir. This is an·
other step In the e,pandlng Internat iona l
group: Chess Amateur Radio Internatio,,"
al (CARl), whose headquarters are at PO
Box 682, Cologne NJ 06213, USA. This
group is encouraging palticlpatlon In on·
a i, chess games between radio amateurs.
and the group has Interested members
from W, VE, HH, I, OH, VI(, a, OA, KH6,
and Kl7. Wri te to the address ststed lor
furt her In!ormatlon,

The first CAR l OCeania tournament was
held In August, \ 983, with stallons from
KH6. VK, and Zl partlclpatlnlil. Now in its
second year , CARl has 160 members, has
regul ar weekly and dally schedules, and a

NEW ZEALAND
D. J.IDes) Chapman ZL2VR
459 Kennlldy Rm>d
Napier
New Zealand

AS Ihls column Is being prepared during
December, wh ile our nortnem-nernt
sphere conlreres are celebrating tha
Christmas fest ive season In true form
wi th the traditiona l wintef scenes and
trappings, we here down under celebrate
under somewhat d ifferent conditions,
There is no snow, and a large part of the
popul ace head s for beach and lakesi de ".
sorts to celebrate Christmas in tempera·
tures 01 20· C pius, depend ing upon the lo
cation.

But no matter where we are In the wor ld ,
as far as seasons are concerned, Christ·
mas will a lwa ys consist of a Ch ristmss

tree trimmed wll h lights and arttttcta t
snow, Santa Claus in his heavy led cor.
form, complete wit h white beard and hat
(slways a very hot job), wil h his sleigh full
01 presents for all, and a huge dinner on

Christmas day of roast turkey, chicken.
pork, or lamb (depending upon choice)
plus vegetables, fo llowed by Christmas
plum pudding and complemented wi th the
usual beve,ages.

Although it Is somewhat out o f season
fOI uS here In Zl·land to have a huge hot

midday meal when the weather woul d In·
dicate a cold-cuts-and·sa lad·type meal,
followed by co ld sweets, most New zee
land fam ilies slill stick 10 the tradi tional
dinner and celebrations, lollowlng the tra
d itions of our fo rebears Who, in most
cases, came Ircm the nonhern heml·
sphere. Chr istmas In Zlls a lso the main
holiday season, most of the commerc ia l
concerns closing h om Christmas Eve u""
til aboul January 10th fo< their annual holl·
day, with the exception 01 small suue 10
handle urgent business. The retail section
of the business communlly goes on as

usual, allhough almost everything closes
down com»etely on Chllstmas Day,

13.4 Watts for SSS Is Ihe maximum power
that can be considered as QRP.

AWARDS

Although the VRZA has a large number
of awards, there Is one that deserves spe
c ial attention, namely the WAP Award
(Worked All Provinces). This award Is
ava ilable to hams who have worked all
Dutch plovlnces or to SWls who have re
ce ived amateur stations ffom all prov
Inces. For those who wish to know more
about VRZA awards or about the VRZA It
self, I'll give you the address: VRZA,
Postbus 61420, 2506 Ak Den Haag, The
Netherlands.

Don't fo rget some lACs to cover the ex
pense 01 answer ing and mailing your ret
ter.

DUTCH QRP ACTIVITY

For the ORP enthusiast In Belgium, Hoi·
land, and luxembourg, we have the Bene
lux ORP club (SOC). Th is cl ub Is especial.
Iy for amateurs who li ke 10 work wit h low
power. An output 01 5 Watts for CW and

THE NETHERLANDS

This month I would like 10 write some
thing about the VRZA (Ihe Verenlglng van
Radio Zendamate urs), As yo u may al read y

know, there are three ama t8lJNedlo ec
cieues In Holl and and one of Ihem Is Ihe
VRZA. Tra nsleted Inlo English, these ret
ters stand for Union o f Ham Radio
Amaleurs.

The VRZA wa s founded In 1951, about
33 years ago. The number o f members Is
enormous for a small country like ours. AS
fa r as I know, they have 4500 members,
but by the t ime you read this the numbel
will no doubt be much higher. Well , as you
see, amateur radio Is a fast-grow ing st yle
of life In Hol land.

The VRZA has also Its own magazine
which is eeot out to members once a
week. It Is full 01 news and technical arti·
ctes concerning ham radio. Many of tne
bu lld·it·yourself projecls Ih al are pub
lished In this magazine (called CO-PAl are
Ircm VRZA members. onee t he VRZA has
circuit boards available for these bulfd..H.
yourself projects. for cost price. Another
serv ice is the selling o f hard-to-come-by
parts, such as special coils, filters, tran
sistors. etc.

PAIlVRZ/A Is the cal lslgn of the VRZA
club station. This station is on the air ev·
ery Saturday mOfnlng on Ihe So. and z-me
ter bands wllh news on phone, CW, and
ATTY. Also a code course IS gi ven.

THE VRZA

Rldlo Cillb
Aztec Radio Club
Aztec Radio Club
La Salle University Rad iOClub
Satellite Rad io Club
Latin Amer ican Tower Radio Club
VHF Associati on
VHF Associati on
VHF Assoc iation

H. J. G, Meerman, Jr. PDIJDDV
Zand'lOorllllweg 33
211' GR Aerden/'rout
T/'rll Nefherlands

Frequency
146.31/91
148.34/.94
147.72/.12
147.631.03
t 47,841.24
146,281.86
146,161.78
449.1001444.100

m
XE1APV
XE1ERA
XE1RUl
XE1RSC
XEH LA
XE1VHF
XEW G
XEtUHF

OX from 7:00 am to 9:00 am at Ursl. 800
then later perhaps for anothaf hour. Later,
it is expected tnet tnere will be II new
repeater lor the lOm·f M band (which I
understand has already been pu.<;hasOO)
so that daily OX cootects can be made
continuously, especially with friends In
the United States. Question: Would you
be able to 'ecommend II frequency thai
we could set our repealer on tor 10m-FM
use? If so, please CORlae! rna immedialely
with the Information and I will have It
relayed to me prccer authorities. We need
to have an idea of II frequency t hat would
be preferred to our fellow hams In the USA
as well.

REPEATERS IN MEXICO CITY

As you may know, Mex ico City Is sa id to
be lila largest city In lhe world (popula·
tion-wise). SoITlf! have said Ihal there are

more man 16 million people (taking Into
account the metropolitan al ea as well as
the surrounding areas that are practica lly
part of me city Itself). Well , lt you come 10
visit us someday, YOU'll know whal I
meant BeUer freeways and overpasses
are constantly being consl ructed,
ada pl ed, and changed. To Il lustrate Ihe
polnl, I was driving along wi l h my fa ther
In-law one day (he's a na tive f rom Mexico
City). Well, we got lost fo r about 2'1>
hours' So you can Imagine what Irs li ke.
even when you think you know whal
you'le do ing' (Unfortunately we did nOI
have ou r 2-meler equlpmenl wil h us al l he
ttrne. Last time I'll make tnat mistake!)

So, whele you have a big city. you have
a larger ham population as well , and even
a few repealerS and radio clubs who o wn
tnem, (See Fig. 1 fOf a list of clubs and
Ihei r repeat ers In Mex ico City.) Of course,
you have to be authorized by the Mexi can
Communications Departmenl In order to
use your equipment here In Mexico, Be
sure your papers are In order eercre vaca·
t lon time unless you Just want to go "all
ears." The local operators here are very
friend ly and sociable and en joy haVing for
eign vis i to rs drop in. And it's n ice a lso If
they have persona lly been In contact
(OSO) with you beforehand, which makes
il a ll that more Interesting,

With most radio clubs Ihall have known
In dilierent parts of the count ry, II's a cue
tom to get a few of Ihe mflmbers logether
for a cup of coffee and maybe a small
meal (tacos anyone?) whenever foreign
coll eagues show up. II's a real social oc
cas Ion and sometimes very interesting. AI
one celebrat ion tha t the Sale ll ite Rad io
Club sponsOfed, Marciano XE1GIY f lew
his jet overhead a couple of t imes as we
made contact on two melers wi th him be
fo re his departure. I'm Sure you'd enjoy
good~d Mexica n hospitality! And your
friendS would enjoy sharing It with you!

from page 96
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Introducing the New
B215 2 Meter

Solid State Amplifier
from

Mirage Communications 2 Watts In - 150 Watts Out
$289.95

• Built-In Rx Preamp
• All Mode·SSB, CW, FM
• Remote Keying
• DC Power 13.6 VDC at 18 Amps

• 5 Year Llmlted Warranty
• Optional RC-l Remote Control AvaIlable
• Made in the U.S.A.

Available at Mirage Dealers Worldwide

MIRIIGE
COM MUNiCATIONS EQUIPMENT,INC.

• P.O. Box 1000, Morgan Hill , CA 95037 • (408) 847-1857

e22A
(220-225 MHZ)

Actual Size:
2" x 3V2" X 7V4"

B23A
(144-148 MHZ)

Full Featured - Miniature
HIT Power to Go...

FROM

itWDm[§J~

• 2 Watts in = 30 Watts out
• Built-In Receive Preamp
• All mode operation (FM, CWoor SSB)
• Automatic Antenna Changeover

• 2 Watts in = 20 Watts out
• Built-in Receive Preamp
• All mode operation (FM, CWo or SSB)
• Automatic Antenna Changeover

See the complete line of MIRAGE ampli fiers
at the Dayton Ho rn ies t, B oo th #25.

~O~(§J~ P,O. Box 1000
COM MUNICATIONS Morgan Hill, CA 95037
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rMI.r IUlur., I w" .omewh.I dl.m.yed 10
read Ihl. report wilen the r.I••1 presenl •
resldenl .maleur on ~oul 1. I. nd .1 Ih.
weather .1.lIon wl'IO w.. 'Cllve lor
.hort perlOOs during lhe I.n ... part 0I1~
.nd wl'IO Inl end. 10 be mor••euw during
1984 , H. I. W'fWlck Zl3AFHlZUlAFH
(rNl'W c . II . 1gn 01 the K...madec.). • nd ac
cording 10 my InlormaHon• • It... the Ht·
IIIng-in period Just belor. C/'IfISlmu, he
w.. 10 get .1'11..........p .nd be as acl.....
51 hi. dullM .,.,."i1 on moet baIlde dur1ng
1964. (Editor. 110": $H'''' Auer,.lI. col-
umn, ,hle lasu..)

The RoM Clly NZAAT Conl...enctl wlll
be hekl ln P.I.......lon North lrom J ...... 1
104,1984. Det.ilS 011"" cont...eroce__
..a .. loI~: The RoM Clly Conl...eroce
wlll be held .. 11'1& A"'aounl Rac-......
and will comma"e. """'1 • r&OS(lllon, reg
Ist..lion, and • wi.... and ct_ ~ng

on Frld.Iy nighl . The formal tlu$1_ 01
11'1& NZART will be conducled on Salurday,

followed "" 11'1& GI.nd Dinner and Dance
In 11'1& ~ng. On SundaY. I,.. AREC.
OTC, WARD. and otllef~inge "'III lake
p1ace. .. ....1 as 01..... acl l"'l lM Ineh.•' ing
11'1& Iransmln.. hunl (lox I'lunl) and a
mobil& rally An Informal toelal and prtz.
gl"'ng _Ion will conc:luae Suntlay"a ac
IMI"". EnqulrlM 'or IoCCOllVl'lOllIlIon.
e te, 10 PO Box 1118. P. I.......lon North, ••
soon . a poNlbI&.

NEZCHEa 113, lhe aecond biannual
Nortl'l -'tnetIcanlNew zealand Counly
Hunletl Eyeball OSO P.rty menUoned In
• pr..,;ou. column "'• •• grHI aucon.. II
was held O¥er lhe US ...bor Day weekend
at Shellon, !ill mil.. _t 01 Sea"".
Washlnglon, .ndllnlSl'led ",Uh a banquet
al lhe Aldertlfook ReaorI Hot el on Sunday
nlgl'll. In .11 , 17 ZL tIIlma and YLa _a
• mongSI lhe 40 US .nd ZLlI at the 050
P.rty. In the US group _a aome f,om as
'.r. ",.y as Oklahoma .nd AI.ak•. The
w..kand . c IIvlHH _a mainly socl. 1
wllh • IlllI. "h. mmlng" at lhe Olllcl.1
County Hunt"'. ' Ia tlon .nd plenty 01 eye-
balling ", Itl'l lhose SO oltan h d .nd
W<J<I< ed on '1 0 and 15 meters. Tha tlvl·
tie s w...e conllnuou. tun flom de wn un til
a lmosl d.",n,

It Is reporled Ihal one ,"1101'1 wnlch
worked the eon....,nllon ' 1. 110 1'1 ..Id he be
lIevlJd Ih.l th. who le galnerlng was In IIIe
,tate of Intoxlc.lIon, bul he w.. Informed
tn.t no, ll1e ,tatlon was In tile Sle l. ot
Was nl"lllon. At IIIe banquet, . n ... Ihe
obIlgalory short ,peeeh<l$, the 11,11'1 cll·
ma.1Jd ",Itn a wa,d. pra,en l.lIon•. Spe
clat .w.rds _a made toJ.y W7KBC, llIe
II,st_ North Ame, lc.n Counly Huntetl
W7KBC A",..d. In honor of Jay being lhe
flrsl Nortn Amanean ....... Ieu' 10 work .11
112 New Z....nd counll" for I,.. NZA RT
CounlieS A",.rd.

A specl.1gift ",as medii by lhe .ltend
Ing ZLlIIO lhe hotl, Tom KB7MT, and.ll
other I'I'l&fl'lbeB pr_t axchanged IlOU'IlI

nirs .nd gllt.. The ....1 oou .e,,11on (NEZ·
CHEO 85) will be in Houston, T..... and
mosl 01 I\'la ZLlI .nd Nortn Amarleans
~I at 11'1& 1983ooo ,....11on pIen to be
pr_t I!geln.

Anal..... mambar 0I11la0kl Timafs Club
I\u joined lnat ..... bend of 8O-yeer JlIt*
lea Cartlfil;.ata hoIdal'e. Hoe 18 fraol< Ball
ZLUA. I.... fi,S! lic';ensad _1_ In lL
..mo~...clhlll~ In January. 1923.
Frank II' I,.. Ii~ 011.... OTC .nd 1$
Its lmmadI"a Pasl Pelron. 50-.,..., cert lf ~

cat.. na.. aleo~ 1-.:110 J . (Rollol
Schofield ZL1JK, ArtI'M>r Allan Zl.1J0, and
ArIho,.-lyoee, Zl.3JO.

Sllenl Keys ,......dad _Ity __
John Pel...... ZL1KV. Normen Walding
Zl2GZ, Sam HOpI< lns Zl.2AGX, Sian
Franc:l'l ZUJB, and Eric Pool ZL2MZ.
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POLAND
Jarzy Szymcz.k
18-200 Bi.!ogllffJ
811Qk. V:J...""

SCOUT RADIO AMATEURS

Scoul ,~Io club Kt....ly was , _
pelided aft... marti.l lew was decl..ed In

PoI.nd, bul """'" before a rainalalement
01 indl'lid ....1 nem ;octi"'ty, 30 SCout radio
d utlll got Ilceo M TMl conleslS. "'Scout',
W_- and -silesia-Pol ish Scout,' AHod
atocn.~ _. organized u,;s yea' . Among In
d MduaI Sllolions, the OIher contest ",as
won "" SP9EUI.The~t c lub Slatlon w"
SP7KTE, Iond the beet monilor we' SP7
8801/K Ragullorly on UondIiys e nd
Fliday$ 1.1 1700 GUT on 3700 kHz, the 110

called Scouts ' Ci rcles I.ke place. An ex·
change 01 lralning radiO I......... on
35!iO kHz ON on Mondays, Wednesdays,
Thursdays, .nd SatUflSays. • nd on 3700
kHz SSB on Tuesday$ .nd Fridays begins.
a lw.ys at 1600 GMT.

Scout radiO sl.tlons worI<lng on 3.5
MHz ,aviWlll lhe activity 01 PoI ,an nama
11'11••unvner. MlIny YOU"ll hllms in Scoul
unllorms pract iced their sllill. in campa
~Ing lor the certllicata, -scout 's
campa.~ One of these eamvs ",as o.-ge.
n;zed by lhe Convnunlcalion Committee
01 the Polish Scouts Associat ion (~ to

~ther wi th tile Konln Troop 01 PSA In MI·
korzyn , near Konln. 15 SCouts ,nd 2 In
structor. lrom the Korln, L.eszno. • nd
Poznan t,oops _ e to t. ke part In a
school o t Scout communica tion and ams·
teur'fIldl" loc.lIon. Flnelly, (9 partlcl.
pants for the communlcetions COUr'" and
10 c.ndida tes lo r reler",. 01 .maleu,of.·
dlo locallon gatllefed In this be.utlful
spet.

Psrtlcl pants al the Mlkorzyn camp were
I. ugh t all kind s of Scout welklng . t. l.
phona, and rad io communication , Short·
"'a.... Insl 'uctlons, traaled.I this camp as
'1'1 Inlroductlon. will be conlin"""" a t •
winter c . mp In Ki6l<rz. Ins tructor. "'er.
eonfronted wiln th. probtem o . teaching
CQmmunlcalions courses to bU<ldlng I'lO\l'

Ices of the communication a rt, 13 to 18
ye.rs old. In spite of nearty 10 compulsory
lessons daily. these Scouts elected to
lleve Suppl"""""lary "",.Ions. ~diO st.·
lion SP3ZC1J13 was n l.bli,hing eontec1s
du,lng the lime ollhe camp. Fllm.on p,ln
clples 01 elect,lcal engl.-lng .nd e1ec·
lronics rounded out theoretical and prac
lieal eou.-.

A final session look p1.ce on AU\lusl
811\. CandidaU.s for refer_ 01 .......Ieur·
racliO Iocallon prepared and carried out

lhe linal conln1 on 3.5 MHz . nd 1" MHz
"" lhernseI_ _at..... participant••1 the
lIdlooI acled as eompelll<:n and prO'I'ad
lhair s_lIl. belen lhe coming RadloIoca
lion Conlesl 01 Poland. Skilled .le" .nd
the lovely neighborhood of Sleainsl<ie

"'ka conlributed to a nice almospl'lere aI

lhe e.amp. Many Polish and foreign "'...
10000lI'-Iest from GenrIeny and 8uIgat.
Ie) wanl and saw their 1Oends.

Some monlllll ago I menliOned lila
SPOX Conlesl 1983 lnal w.. doubtlul
than- Among Individual ,1.lionI. leklng
part In In ls conlnt ...... SP7AW,laadIng
';\11 60Il points and 232 certllie.ataa,
SP90H (573 .nd 138l. .nd SP9AOU l567
.nd 182). The~I club .Iallon of 11'1& con
I..t was SP7KTE l6&O end 201~ and
emong monilori"ll stations,S~
(132 end 4lJl.

SWEDEN
Rune W.nda SMfCOP
F~.vagen 10
S~ 15500 Nyh.rn
S_

SSA ANNU.llMEETlNO

The SWfICli.,. .......Ieu' ,adiO IM gue,
SSA, I. holding II. annu.1 ITI8n1belship
~'ng Hila.,.... In Ina c ity of F.lun in lhe
lI'oolnca 01 Oa.lame (Dalec.r1 Ie). The
~i"ll I' tak ing place during Ina .......
end 01 AprIl "~ 15. The '-Ung Fa hl
Radloclub i. u1abretlng ilS 60th .1'1"'-'...,

The prootinca 01 o.lame has pI.yed.n
Import a nt roIa In SWfIClI.,. h lalory. The
.~ _ a willing 10 fight for lhei r t_
dOnI 'nd. among other kings, Gutl n
W.... managed 10 gel lhem 10 upri...
I!ge'MI the O.ni.,. InlruderS in 1521. To
celebrate Ihl•. --,. )'Nr over 10.000
akiers compat. In the worI<1'. oIdesl and
lar"",1 crota-<ounlry "'I race I,om Salen
10 Mora. a di,t. nce of c laM 10 90

kllornel.... 1M mi"'~ Baaidalllhe r"",l..
..-ling on SundaY. thera will be • • hlb!
lions. speak.... women', acllYi lleS. and
11'1& Sat urday nlghl benquel . O.larna Is in
lhe SM4 call "M,

PACKET RADIO

The SoIlnel User G,oup at lhe Unl.....si ·
Iyof Unkoplng I' lnorltlng.....-ybody lnler·
ested In ..perlment.1 packel r.dlo lor
both ground .nd salelil le .yslem, 10
EX PRAN 11(" Ihls yea'" Softnel Work Shop.

The Experimental P.cket Radio Nel 
",ork Symposium I. lak ing pl.ca in the
cUyol Llnkoplng (SM5cali area)on M. y 26
.nd 27, 1984. Pla nned .ubjecl. lor ,eml·
nar. are pack.t ,edlo, network control .nd
routing. dl.trlbuted processing, propo
sals fo' s ta ndards, and SoltrMIl. The Swed·
Ish hilln.techno logy a ...opl.ne and cam
puter Industry. 5MB, la IOC.IlId In Linker
ping.

TELEPHONE INTERfERENCE

T. le ....,rkel I. Ihe Na tlon. 1 Swedish
Teleeommunlc.lIons Adminls tr. tlo n .nd
has tile ll'IOnOpr)ly lor telephone commu
nlcallons dlsl,lbution In Sweden .. well
51 being llIe llcen.lng .ulhorUy lor radio
communlc.tlon•. TeI...ert<e1 IS .Iso •
manulactu,... o . Ielecommunlcallons
eq...lpmenl •• _" .. lhe 'wrovlng su
lhorlly 'or equipment manul.ct...red by
Olhere tn.ll. designed 10 be connected to
their .ystema.

Only. coupl. o f y""" .go 11'1& lel.
phone sy$tem In Sweden .lIowed modem
puah--bullon leItlpIIoMa. n- tIIlve, 01

course. lurned oul lo become YlIIY popular
and .re replacing lhe old rotary.di.1
phor_. Tal• ••",at manulac1",res. push
bullon phone called Dla_. abou1lhe 0n-

ly one. for Ina II baing, .p(I«MId for
lhai, own Sy$I-. I. lhe onty .yslem In
S_

n-a rNl'W1.llp>Ior_ medii by T"-.
kat and aprHding YlIIY rapidly 01 graal
ooo lCllln 10 us ac1i'loa ,adio 1--.. The
01. 00. let . pnOlla la a.trematy susceptI
ble 10 rt. T.te . erI<at I. ng,or YlIIY wet l a ware
of Ihi, fac1 and I. trying 10 lak. cara of
prgClIams W'I'lan Inlarlarenc:a CCImP!.lnts
..a IIIed. Balera II'liIl\, he ''108l , lhe il'W'lO
cenl hem oper.lor has l\td .not..... con
f,onlellon with hi. neighbor.. E~

lnat has!led.ud!.n ' .pelieloce can letl
lnal I.....e ..a mora pIN..nl ~inge

ItIIln 1'-. I l\td one fellow from T~.
kat wor1<Ing on my 01._ telepr,o"e lor

2'1> hours wilhoul complet••uccesa. Th.
Int.rference w.. lhe<e e ither when
opera ling on 14 MHz or 28 MH z. Consider·
Ing lhe low e unapol c'ft'la we ere In now. I
cncee 10 h. ve Ihe Interferenca on 28 MHzl

It Is very un lortunate to h.... lhl. unnec·
essary Inlerf...enea problem, eepecl.lly
""'" with the growl"ll popu l.rlty 01 vIdeo
,ecorderS Inat m.y become our woral RFt
problem 10 date. Tlla "'deo raeoroert
_1'110 be mor••uscepllbl& 10 fl lnen .ny
01 lhe Olher horne electronic SQuipmenl
.... have loughl SO f...

WINTER COfrl DfTlONS

In Ihis .rctic region, aurora borMll. I.

.....-y """,_'... ' during In. wlnt... "'1IOn.
This dark l ime 01 Ula yea' 1.'IOI"t Ina low·
band OXers propageliOnwl.... It I. _
possible 10 .....one. lhe 1l1O--me1.. bend 24
I'lours a day during _.1......... around
Christ s _

As a you can Ny thet , he cloHr
10 lhe equalor you .... t bell... 1I'lOrI.
Wa" propegallon you till ~ Balng • DX·
.... living Ih ls far nortn . , _ 5eendl na
Yians do i. sorneb..- lougl\. AtoouI lhe
only lime _ neve a mora I._ebl& ..I ....
l ion ItIIln the -.,tn E........... Is W'I'lan
propiIgallon to lhe Pacilic i, _ Ina
Nortn PoIa. Thl. i. 000'",100' during eer1y
morning 1oca111ma In lhe , u_.

During the deep wlnl" _son, our
most s l. ble OX bend. 20 metetl, cloHt
down compIelely In the ....",;ng ..ound
1800 hours endopana ...p W'I'lan 111. " ..... 10
lell.... lor worI< In the morning. If you do not
like lhe YlIIY noi sy lOW bend" t...... i. not
much hllmmlng 10 do these dark wlnl"
nighls. It is nard for non--Eu_ns to
i.....glne how crowded the lOw bend••,a
here at nlght. The 1Ir000dca.1 .nd 01.....
commercial Inl ruders on tile 4O--mat...
band Ihat you m.y be bolhered with .
much strong... her. the n anywhere el M !

RECEIVER SHORTCOMINGS

In tha ta te 60s .nd eafly 70$, many
ha ms h...e loa l Interest In llIe~ter

band. Ilh lnk Ihla wsa p,lmarlly becauseol
tne c ross-modulallon probl.m, Ih. ne '"
lransistorlZed fecalvers were Imp'lred by.
One major Impone, 01 J.panese h.m
equipment once told ma Ihe l he could no l
convince tile m.nul,clu rer how severe
Ihls problem ",sa here Is Europe unlit llIey
got 10 e xperience thl. on the apot. The f.
ceive.. ca-rta lnly h.'ffl ImprO\lOO In this'.
s pecl, but the Inl,<ida!s ....tlll pounding
Iheir nUnd'edS ot kilowa tt. wllnln the
h.m--exc luslve 100 kHz of tile ~Ier

"'''''
eo METERS SHARED

The lll).met... band I••h-ered wllh ot.....
serrlces In Region 1. In the ""","lng II i.
h.,d to find a spol w...... lhe s.-rnat...
r.Irops below the 59 ie'o'eI. With good anIen
na• . sne 'P tHt...s• • nd a g,..1 deal 01
Slamlne, some a'lid Ox.... mana~ 10
breek through the noi.. 1-' and 10 wor1<
dlst.nl .talions """'" on ai9hty.

AURORA AND TWENTY METERS

When I...... i••urar&, .nidi tIIlppana
Quite 011.... the 2-nlat ... buff. are hoeppy.

Howeva-, 11 . Ito fa'lOl"t YlIIY II'lOrI tklp
0S0s on 20 mel..... Norrnalty. you cannot
_ wilnin 5eentlinavla 01'1 twenty, bul ln.uror. condilions LA, SM, OM, and lUll
.re wor1<ebla. Very ulOOm _ C&I\ reoteh

as far south as OZ Danmaork. In .un:w••
IQt.,1y dead bend audd8l~, bal:omM
. Iive.

STll.AHOE Of>ENlNOS FROM LAPlAND

191'_ up In Laptand, northern S........
just north 01 the Arctic C1n::1a, wIIldI l, Ina
eall arN SM2 My aTH was Iocaled fur
l..... north lhen Falr!lollnk' In Al.tka.
.nidi mighl be 01_ reference help 10

,



John L Webster gVofJWI8P6KX.

you. In the ....Intertlme IrOlTl up tl'>ere I us..,.
.lIy could ""ork the ""est coast of the
North Amer1c.n continent " I night VEB,
VE7. KL7, W7,.nd .ll lhe ..... y down 10 W6
""" I. nd. of coune. .tlll la) wor1<able . The
s lon-I. croMlng the North Pole sre cl\I. •.
acteriled by • ~ rapid flutt er. In tl'lose
openings you mey not .... too many st.
t~ lrom here. The reason is sifnPe. The
popuI.llon is _ II In thoM arc1ic arlNS
of S,"",,". Norway, Finland. " nd "".....-.

Now sunvner II quickly swroachl~

The condil~ ..e cl\I.nging. With the
mldnighl sun.nd dlyl lghl2" hou.. . diY,
the change la not ent irely to lhe better. but
It su«lly Is dlllerentl

TRINIDAD AND TOBAGO
Jotm L. Webster gY4JW
c/o De/Mnm#fl r of Soil Science
Unlve..lty of r"- Wesr Indies
St, August l".
Trinlded
West Indies

The Trinidad .nd Tobago A""teu.
Rsd io Soc:lety (TTARS~ formed in 1951
.nd illCOl Pllllled by en Act of PSIliament
3D )'811" LIter In '9111 . has a ITI8Iff'belship
of 140, lrom • lot.1 popul.tion of 1.2 mil·
lion perIOnS on lhe lwo 111.nds. There ..e
l iso about 100 uM)Cllte members In the
soe;ety. Onry Ibou1 fifty percent of lhe 140
hams ..e act i .arne on 'ltiF. IIOlTI8 on
HF, Ind 01 on botll.

The ITARS hIS been I member o t Ihe
tA AU lor .bout 10 years.nd is a n all lll. t.
01 lhe Radio Society 01 G•• • t Bril.ln
{RSGB~

The Brill.., City IIld Guilds Redlo Ama
t....'. e.. mi...tlon (RAE) Is the certillcl·
tion 'equl .ed by the Government 0 1 Trinl·
did .nd TObaOO, . Iong ..,;th Morse coo'
proficiency . t 13 ....pm. lor the i_ 01 •
9V tlcenM. The COde test ;$ illdminiSlered
tIy the DlrKtor 01 reltrCOn\fTlVniclt iont
. Iter the I ..oe..slul completion 01 the
RAE eum. In 1982. lhe ITARS slet>PBd up
ItI tre'nlng progr.... in e n effort to encour·
.ge more persons to~ hams, .nd

""eekly c lu ses ... conducted 10 preps.••
II I ..socl. le mernbers lor both.

Unlortu... tely . the eum i. offered only
once • yea••8 it Is . n ederNI e• • ml....
tiorl. It Is .....111... in M. y . nd the .esu''''''
not known unUI the end 01 AugUlt or
.bout three months Iller! The lUOC8li3lul
c.ndldlte I'*' .pplles IOf lhe code lest.

The 19l12mo3 trlilling c1 . c0n-

ducted II two cenlers, one In the nor1h 01
the 111. nd, In the cept i.1 clly of Port.of·
SpaUI, end tile 0I1ler in lhe 1OUth, In SIn
FemandO, the Inoustri. 1 center. TheorI I'
/lOW ' third (;«lter lor the 1983/Sof c1 ,
In Ille cenler of the Is l. nd, It Chag .

Al Nell cen ler, cl._ ... condUCled
I""ice ""eek ly, one _lion lor l tleory . nd
lhe other lor CWo

The ITARS normelly cha.ges • _ "
'ee, lhe main otlfec;llve belno to encour·
sge thoM ....no st"rted the courM to c0m

plete II. Any funds •• ilted In till. "". y ....
UlIlibie to asslst in IOQUIrlnolqUlpment
""" ....leri.ls n II ~ed III runnino the
course. Mo. ",er," 1983 ...... World Com
munio;:s.tionf; Y_ . the ITARS d«:1<*:f on
en MQC>en-hoo,ose~ polley tor ""- 1\l183oe4

t..Inlno du.ses . nd I""e I' no Chafge lor
the course tllis time.

Good results ha.,. r-n Idll...-d by the
ITARS In the RAE e~lmI...tlOnl. tn tile
1982183 examination. 90 percenl of Ille
c.nd'OIl I.... preps.'ed by the TTARS _ e
~Iut. In . ct ua l nu~ 1111, ~n,
Illet IMre ar" 22 poIentl. 1...... 9V Il.m, II
' My compi"te the ir code lelli. One 01 the
successlul c . nd ld" es. 1.1. ", Mass ll h, Db
t. ined I double dist inc tion in the e~lm

I nd provided . very QOOd s ho"" lng In hi.
code t.st. Ma.k , lNtlo hIS been as,lg ned
the c.llslgn 9V" M, '.vor. CW ope••tlng
.nd . hou ld be providing . ne"" country to
m.ny o t YOOJ s tili needing 9Von Ihll mode.

The TTAR$ does not have. cl ubhouse
but I' .lIowed lhe use 01 Boy Scout Held
Q...rter' In Cascade. north Trinidad. "'....
Ingl .fe MId on the Ilrst Mono.y 0I .-ctt
monlh" 7:30 pm. The ..-11"", 'ltemate
t>et....-n north and IOUth Trinldld. tr
in Ille IOUth being held . 1 Pr_t.tlon
College in SIn Fems.ndO. The A1Ino,iII

Genet.1 "'-'ing, II ""'1cIl .... O«~
.'e llected, I••I..... ye held In nor1h Trint
dad during ,he month of ", . rcIl.

In my next coh"TV11 will prwent~ I 01
• tW'QiloSrt .~ of tl'le IoCI.....l iM of I,..

• ITARS during 1963. Worid COmmunIce

'1OnI Ves'.

$KENWOOD

T59305

R2000
Gen. Cov. Rcvr.

W/memories

- • 1: ")
~-

,
--- " JHP ! . f• •
-~

.,' ~ -J . ~ -- .. •..
T54305

Now a genera l coverage
receiver/ho m bond trans 

ceiver a t on affordable
p ric e.

TR 7950
45 Wahs' Multi-featured.

1W4000A
2M & 440MHz "Oua lMBander"

25 wens on both bonds.

Call for YOUR Low Price!

TR 2500
Full Featured
2M Handheld
UPS Brown Paid on

TR 2500
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVOR ITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

$24.95
$29.95

,

SATELLITE TV KIT

••

Super Sleuth
A supe, sen",..e 8mpll
h", wl\ le l> w, lI p.c " up a
pon d'op at 15 loot' Gre,'
10' "",n 'lo ""9 baby '.
room Of as 9"""'" pu',
pose a mpllf'er Fu ll 2 W
fm' output run. on 6 10
15 . oi lS uses 6·45 o hm
weake,
Complete k,! 8 N -9

55 95

Siren Kil
P'od uces u p wa ' d and d o w nward
wa il cha ,aclerl sl lC 01 a po lice
$I ren 5 W pe a" a ud iO o u tput runs
o n ) · 15 vOlts use s 3-45 oh m
speR ~ e,

Complet e kit . S M-3 52.95

.., ..,T..... 8 ...
~, ."' "", " .'" .". ,."",", " "".' ,

m." mo"" ."",,, , '" ' K.' " SO
' H·""y .. "

Tone Decode' ~-
A co m plele tone dee o - ~
de , on a Si ng le PC
bOMd Fealures 400-
SOOO Hz adlustahle~
'ange ..a 20tutn pOi .Ollage 'egu
la t lo n 567 IC Uselu l 10' louch
lOne b,ltst detectoon FSK "Ic
Can also be used as a Siable lone
enCOde, Runs On 5 to 12 ,o ils
Comple te , '1 TO · l $5 .95

l ed Blln~y Kit
A g reat oneol-on gel 
te' w hic h . ltern .! ~ly

Ilast>es 2 Jumbo LEOs
Use 1o ' na m.. ba dges
~utton . w a ,n ln g
pan..1 light•. anyth ing '
RunS on 3 10 15 voilS

COmp."e ~"t BL· 1
$2,95

Ma d Blaster Kit

MB-1 Kit

CP O-l
Runs on 3- '2 VdC , wal l out . 1 KHZ OoM 1o, CPO
ill . , m Aud 'O O.c,lIa tO' COmp lele k,1 $2 .95

W his p er lig h ' Kit

An In le , e S(lng k ll . Small m l'e
pic ks u p soun ds and converts
lhem to Ilg h l The lo u der lhe
sound th e b li g h te r the lig h t
Inc ludes m"e controls u p 10
300 W , ru ns On 11O'VAC

Comple te .,1. WL · l
$695

v ...." " """" '0' Kit
C on , .." ,n, TY to ''''00 """ ",,,, Sup'"
" . "10 ,uno"" ",", <h ' -6 Run, on S_
, ~V acce p""d """,,.,g"01 Be,,"~·'on

'", m. " <,' Compl. ,• • ', vD· ' 11."

P'od uce, LQUO ~a, sh ."e"ng aM
.ttentlOn ge '"ng , ,,~n I ,, ~ 'C"n~

Can su pply up 10 1 ~ "'. ," 0'

Ob",, ;rou' aUDIO Run, on 6· 1 ~ VD C f"''''''''"';':;;,,2;,;;;;:--''''''"f

$4 .95

$5.95

FM-2 ' ,'

UT·5 K,t

~M WI,.I" .. Mlk" Kil

FM-3 K,'
H.l _3 W"ed aM Tested

P 'O.'''''s I"" bas, c pari s and PC
boa,d 'e,!u"ed 10 p,o.,de a so u'o'0' pre e 'Si an I, m,ng and pul,e
gen.,at,on Uses 555 t,me, IC and
,ncl uoes a ra nge 01 pa,' s 1o , moS!
hm,ng neeo.

A '~P<" h igh perl",,,,"", ,, FM ",,,e
les. m,~@ kll' T,.ns"" ,' , . M'~'e

• •g"a l up '<> 300 Y"'~' w't~ e. eep
hona l ."d,,, Qua l,ly by mean' 01 ,u
bu ,II ,n " Ieelr'" m ,"e Kollnc ' '''' . '
C'M. m,I;e, oo _ollo "'"c l'l , antenna
".'Iery a nd ,upe' InO"" e1l0n, Th"
' S tM l,ne' l u n" 8.ada"le

FM
MINI
MIKE

T,an. m lts UP to 300' 10
a ny FM ~,oadea,' ,.
d lo. u.... a ny lype ct
m" e Run s on 3 to 'N Type FM-2
nas added .enSl1..e m ,ke p' ea mp
stage

FM· l . ,t $3.9.

PARTS PARADE • nl.'. ..som,"y '"" 'uch',," .F• • ,o'" 0' I,," '• .
c.'...- ;""""''' no••CO'''~'''''' """go'or""

IC SPECIALS Re.i,to' A.. '1 Aud io

Assortmenl 0 1 Po pu lar ,a lues • ':' Cry.t.,. P resc .ler
600 MHz R \4~-:--~wa ll Ct.t I. ad lo r PC mounl,ng 3 579545 M ~' $150 Mak e h ig h rescrouon au d iO • • •

TTL cente ' leaP . bag " ~ m ioooooo M ill $5.00 meas u ,menlS tI,eal 10' m u",ca l PRES CAlER _-_~'
LI N EAR mo,~

5?4I:l<lOO M~ ' 5500 ,"str ument tu nin g . P L tones. ere
rasoo , ...' I.JS 74 47 ,

"
$1.50 Mu ll lpiles a ud IO U P ,n f,equenc y E xten d tne r a n ge "' your

". - l '.50 74/5 , .. setec tsbte . 10 0 ' . , 00 , g ives oi counte r to 6 0 0 MHz Wor ks

"" l ' .50 "00 5 .50
S...,cl'le. AC Ad.op'. .. H' resorunon w,th ,

'"' ga te
m l ." 741 % 5135

M, n , togg le SP OT $1 00 Gooo '" CIO< " nl< .d Ilme ' H";lh SPnS",,,ty 0 125 mv , With a ll cou nte rs t ees tha n
M' ,"00 Red PuSMutto ns N 0 31$1 .00 on"ge.. ,o" ,<0 VAG pl"Q metl In pu t 1 and b Uilt - In t iltert ng t 50 mv s e ns it iv ity speedy -•• lua

E.,p~one. one end
ses '" 00 e ~ _~, (0) ,0 mA l'.OQ g ,ves grea t pe,lo,mance Ru n s 10 Or - 10 0., l "" 3' leo~, a 00'" gOO<lIO , S", " , 'one '6 _00 ~ 'hOmA tHO on 9 V b a Uer y a ll C MOS" , 'O'lloo SPE CI AL ,p...." ".'''' 0100", <tc 'l _.c ("' <~Gm~ U.OO PS-2 , ,1 s39.95 W ired . te sted. PS-1B $59.95,," ". 510,$1,00
osoo " . , ' C90 $ 15 ,00 " ;n; I Oft.. $peo~., Solid S'ot. Bun." PS-2 wIl e d $ 49.95 K" PS- 1B $44.95
39 " l 2.91 1011 6 s 1.25 ·op' o , 2''- d" rn "0""" , mO" Oull. ' ~>O H, "" 'o"nd

"" Il.Sl nM $ 17 50 'yp. '0' ' 0<" 0' m." . etc ou' p", 0" ~·' 2 ,~c" ' 0 ·30 mA TTl 30 Wall 2 mtr PWR AMP
J '0' lloo en", '-' ''0'' l' .50n07A s 5.50

Si m pte Cta5S C power amp feat ure s 8 trrnes power ga in 1 wm7216 0 $21.00 Slu9 T~ned Coil. AC Oullel
C M O S 7'07C $12.50 Smatl 3i '6 ' ~. Slug. lurned c<>" Pon el "'o u~, w,lh LeaD; 'o r 8 out , 2 W In fo r 15 o ut, 4W in lor 3 0 0ut Max output of 35 W,

' 0" - "
~3 1 4 s 2.95 ~ lurns 10 for $ 1,00 41 $1.00

"" III 1$ 1 :~
53/5AfI.'G , 295

mcred lb le val ue, com pl e te With a ll pans , less c a s e and T- A relay.., >00 . s 6 .50
CAPACITORS P A·l, 30 W pw' am p ki t $2US

4049 U ..TAW OI "UOl I~~OI 0"" C. u " ' c
D,p""d , "".. """"'.,., 0' .," 0'" <1(1' 1' 011 TR·l . RF sensed T- R relay ki t 6.95

40' 9 $9 .00 1.5 u F 25V 31$1 ,00 """' "' 'OV R. , ,,, •• .,"" " '1'".,,, $2 .00 F E R R IT E B E ADS 1.8 uF 25V 31$1.00
Sl)Il ,,' Xlv ~ , ,, •• "" , " v 20.-1' .. Po..-e r Supply 1(Il

'~ 1ij $ 1.35 ' $(I "r " VA, ,, "', .. ''''0' 20.-" .. MRf ·238 " anslStOr ' S used ,n P A·l" ,ro ,nlo .nd .po<. " 'l' .. 22u F25V3!S I ,00 ' 0 "r 'w p," ,., 'u, .. "" '''''' 20'. ' 00 a- roce g" ,n 1 50 m ~z $11. 9S Comp l~te I" ple ' eg uJaleo power." $ 175 • HO," ",,,un ....d. "., .. . upply p,oVl d.. va" a ~ le 6 to 16 vOIl. al

Soekel' OC-OC Con,"". , ce ,a m'c IF FiI1 ~ii't Rf ac t uated rel a y senses R F 200 rna and '5 all Amp hc.llenl load

READOU T S 8 P in 101$2,00 ., .dc '"p" ' orOO .g _de (oJ 10",• M,n ' - OLD 0 ' kHr (l Wj an d closes O POT re lay
'~gu latlon ,~ h llettng ,," . moll

14 P ,n 101$2,00 '9 .do 0,""""" ·15 .dc (oD5",. I' 2. B W S ,., ,<l',50ea size ~@.. "anslo,m~'s ,equ,,~s 6 3 V
' ''0]>0 . " c c .....

16 P'" 101$2.00 F O' RF sensed T - R retav ,, 1 A and 24 VCl
,~o $(1" " 0 S"C ~ '. 24 Pin 41$2 .00 tI. ,.._,'~. TR-l Ki t $6.95.._ ~ ".-... ,,"" "'''CA 2SK;>() Tu' n T"m 1'01 '"00 ..,.. Sprogoe· ) ·' 0 0' Compl@te ~ I ' . PS ·3L1 56'5,.

28 Pin 41$2 .00
H P '"" . J"C_ ,. .. ;>() Turn T,om Pol •• .. S"ble Pol,poopyl"'"

40 Pin 31$2.00 50 • • . OP·AMP Specl ., :'i.
Dlodeo Cry".' Mlc,opoon. BI·FE T L ~ '3/4 I . O"ect p ,n 10f p,n 74t C"· OU".Out 5oo .000 M~G

M,'" RG- 174 Coa . ,nput Z. • upe' 'Ow 50 pa ,npul cU"b \..'V ~ow.r d, ••nTRANSI STORS 5 1 II Zen er XI/$ l.oo S m." ," dlame"" ,," Ih,Ck 10 .1. ' 0 . $1.00
,~>!It>O ~"" c·, ,',', 00 l N914 Type 50/$1.00 crys la l m l '~ C.""dge $ .15 50 lor only $!l-l)(I 5 10 to. $2 ,00

""'""",, '~p c , , 'Sit' .. 1KII 2Amp 8/$1 .00 CO. K Conne<:lor • Vol! . ....,y CI.... 76MG $1.25 76 I 2 11.00,...- p~p c·, ",t'oo 100V 1Amp 1SI$ 1.00 ChaSS IS mount "l<~ Quol,'. <I,... " .... 11,0(1 79MG $ U '. Reg~I.'o'" 781 5 $1 ,00...."0...... c · , ,', ', 00 B NC ty pe $1.00 ~ .. A"b~r G,ommel> m .~ "- m. $125...... . ' .. c·, "I' 00 '0'.... 11.0(1

'''''0' ,~pc·' SIll .. c".._",.. ~, $1. 1$ 791 2 $1.2.
~........ ,.., $1.00 79 1~ $125_ c ·, "" .. 25 AMP '''' 01' "d' " .'" 000' ..", ' ''' ',,0<> ~ 0'" l,pegO'dCMIOC" '0'

"",,,, ,~,,,, ."""." ... '''"''''0'' •.""., "'C_ ""' .,, "'A ' 003 Co' <" ",. modul. Sllrif'lk Tubing "'~bl MinI 1 0 ·92 ~11 Sin~1

""'",. UHf ~.~ "..... l00V Bridge ,m ... ,,00 "'" "." '• ..., ,>00 "" , .... ,...co 15 • • N, eo 0'''''"' "".0 ot OOM k ,.r~
, • • T" ~,,,,,, ,Oy e ra"" ~ h:w tHlll

_ T• • ~P~_ ... 11 .. $1 .50 e.ch Led• • YOu, eno,"" , pIU $" s polClly .I", n~ '0 ', .' G,..' 10' ,phC~' SlliS1.oo To·2:'O ...., S,n,. 1 to< ' 1.00

.......' "......- li'." Min i R4l<I . Jumbo R4l<I, H1g1'l Intens<ty A"CI , lIIum,nolO( R4l<I 8/$1 o c to rsorators - 4N28 type $.50 •••".. "",,"".... •• "'1\\~.... ,..,. T,pot. " -..... Mini -Bridge 50V ~,nl Vellow. Jumbo Yellow . J umbo G'eM 11$1 Octo Reflectors - Photo diode . lEO $1 .00 ••.

....~ """" T"", "R _ ..... ,AMP VO_'_ Mol.. PIn. co* _oc_-, •• 2 for $1.00 "' 01"'01. MV 2""'" 30 p, '''o"" nOI <op;l(>- "" Pf . Tun. ble ' .""e · """"• • _ p'",, ", '" iongth "" _, 250 OOm, '0
~.

R..,... n<e ,o"e. ",10 I..,,,,
"._WT so _ .... S/t ' .0(1 '" ,. pon ooc. ... 2O . t<Ipo 1.... 11.00 0'.' J meg JI.... 11 .00
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JohnJ MeshnaJr., Inc.

s 10.00
s 10.00
s 20.00

We acquired a small number of these beautifully made computer
terminals which were made by a major U. S. manufacturer. We
do not know all the details about them at press time, but we can
tell you that someone lost over $2000 on each of them. They lose
you win. The terminals feature 3 micro-processors for powerful
capabilities, 106 key, Hall Effect ASCII keyboard , 10 user define
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn
chronous data communications, (synchronous optional) , select.
able baud rates of 75·38.4K BPS, high resolution, 12" green
screen, composite video monitor, 80 X 25 line scrolling display,
built-in reverse video option, self-contained, lightweight, tightly
regulated switching power supply & more than can Le fit in this
space. The terminals were designed to be daisy chained around a
central host computer and used as individual work stations. The
host system could then selectively address any machine in the net
work for any message it may have. All uni ts are visually inspected
prior to shipment . An operators manual is provided wI each unit.
Shpg. wt, 55 u, model no. MT 686 $289.00
With the addition of our TP 420 dual FDD system below, you can
create your own office system.
We offer the following as options: schematic pac. 3 10.
USRT for synchronous data comm. wI installation data
25' RS 232 cable, 1 male & 1 female DB 25 connector

The TP 420 is an extremely versatile mini floppy disc drive sys
tem. It consists of 2 Shugart SA 400 51,4," floppy disc drives, as
sociated logic, controller card, power supply, cooling fan, and
case. The TP 420 has a built in controller card which features :
Z 80 A CPU, Z 80A DMA, Z 80A CTC, Intel 8271 controller
chip, 6K RAM, ROM, plus other goodies. We have been told
that the serial interface controller card within the TP 420 will
support up to 4 8" drives from the unused port on it. The can
troller card can be easily removed should you wish to use it on
some other system. Also built in is a tightly regulated, swi tch
ing power supply which runs on 115/230 v 50160 hz.. The TP
420 is shipped wI the interface cable for the MT 686, data, &
schematics. Shpg. wt, 22 lb. Stock no. TP 420 $300.00

19 Allerton Street· Lynn, MA 01904. Tel: (617) 595-2275

TP 420 DUAL MINI·FLOPPY DISC SYSTEM

SELF STANDING COMPUTER TERMINALS

PDR-27 NAVY RADIATlON METER

Just released by the US Navy. They appear to be in excellent condition and include the
fitted aluminum transit case. Batteries not ll1mished but are available in most electronic
supply houses. 4 ranges 0.5 to 500 mr/hr. RernoveebIe hand probe, detection 01 Beta
alld Gamma radiation. With todays wOOd conditions and pertlaps prOKimity to a nuke
power station, it might provide I!I. Wttle insufance to own one 01 these instruments. With no
facilities to check Of test, we ofter AS IS, visually OK SChematic provided with each. We
have some accessories and offer as an option although not reqused lor operation.
Shipping wgt. 221tl. POR-27 Rad Meter $50.00
POR-27 phones $7 .00 Approx.loopagelnstr.Book$1 0.00
Hi sensitivity GM tube $10.00 Low senSitivity GM lube $5 .00

The sbovelisted tub6s are aJready instaJled In the meter.
We are off8rinQ these as spares if desired.

PHONE ORDERS accepted on Me, VISA, or AMEX
No COD's. Shpg. extra on above.
Send for free 72 page catalogue jam packed wI bargains.
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ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOSTAFFORDABLE
REPEATER

(AND GIVES THEM TO YOU AS STANDARD EOUIPMENn J

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICES!
• SENSITIVITY SECOND TO NON E; TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12 KHZ. HELICAL
RESONATOR FRONT ENDS. see R144, R220.
AND R4 51 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF saUELCH, AFe TO COMPENSATE FOR
OFF-FRED TRAN SMI TTERS, SEPARATE LOCAL
SPEAKER AMPL IFIER & CONTROL.

• CLEAN. EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO 50W WITH OPTIONAL PAl.

FEATURES:

WlredlTested

$880
$980

K"

$680

$ 780

Band

10M,6M,2M,22Q

440

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

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• COR KITS With AudiOmixer, speaker ampli
fier, tail & time out t imers. Kit only 538.

• CWlD KITS 158 bits. f ield programmable,
clean audio. rugged TTL logic. Kit only $68.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate onJott functions with
tcocbtcoee" , e.g. , repeater and autooetch.
Use with main or aux. receiver or with Auto
patch. Only 5 90

• AUTOPATCH KITS. Provide repealer auto
patch, reverse patch. phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Req uires DTMF Mod ule.

• HELICAL RESONATOR FILTERS avaiiabie
separately on pcb w/co nnectore.

HRF-144 lor 143-150 MHz $38
HRF·220 for 213-233 MHz $38
HRF-432 lor 4 20-450 MHz $48

• A16 RFTIGHT BOX Deep drawn alum.case
with t ight cover and no seams.7 x8 x2 inches.
Designed especially for repeaters. $20.

TRANSMITTERS

• T451 UHF FM EXCITER atcawetteceaso
ham t eoo or ad jacent freq. Kit only $ 78 .

• VHF & UHF LlNEARAMPLlFIERS. Use on
eithe r FM or SSB, Power leve ls from 10 to 45
Walts to go wit h exc iters & xmtg converters.
Severa! mod els. Kits from $78.

• T51 VHF FM EXCITER for 10M, 6M. 2M,
220 MHz or adjacent bands. 2 Watts contin
uous. up to 2Vz W intermitten t. $68/kit.

• Rl44/R2 20FMRCVRS for 2M or 220 MHz..
0 .15uV sens.; 8 POle xtal filter & ceramic filler
in H. helical resonatorlront end lor exceptional
selectivity. more than -1 00 dB at ± 12 kHz,
best available today. A utler-p4'"ool SQuelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

• R451 FMRCVR Same but for uhf,Tuned line
fron t end, 0.3 uV sens. Kit only $ 138.

• R76 FM RCVR for 10M, eM, 2M, 220, or
commercial bands. Asabove, but w/o AFC or
het. res. Kits only s118 .
Also avail w/4 pol e utter. only S98/k it.

• Rll OVHF AM RECEIVER kit for VHF airrr;.!t
band o r ham bands. Only $98.

• R110-259 SPACE SHUTTLE RECEIVER,
kit on ly $98.

HIGH-PERFORMANCE
RECEIVER MODULES
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144·146
145·146
50-52

144-144.4
220-222'
220-224

50-52
144·148
28·30

28·30 432-434
28-30 435-437
SO·54 432-436
6 1.2 5 439.25

144·148 432·436"

"Add $20 for 2M input

Exciter
Input Range

28·30
28·29
28-30

27·274
28·30
SO·54

14 4· 146
50·54

144 ·1 46

For UHF,
Model XV4
Kit $99
Wired $169

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

I IIII nmT-
"
• ,
•
",
•• .." ... ,.. ..".,. ,,' ". ,. -- , ~ ,," ••

VHF & UHF LINEAR AMPLIFIERS. Use with
above, Power levels from 10 to 45 Watts.
Several models, kits from $78.

For SSB, CW, ATV, FM, etc. Why pay big
buckster a mult i mode rig for each band? Can
be Iinked with receive converters tortranscetve.
2 Walls output vhf, 1 Watt uhf.

7yplC81S9iecI'tllty Curves
01 ReceiV&fS lind

H8!ical Resonators.

LOOK AT THESE
ATTRACTIVE CURVES!

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:
1. Largest !relectlon of vhf and uhf kits

in the world.

2. Exceptional quality and low prices due
to large volume.

3. F8stdellvary; mostkitsshippedsameday.

4. Complete, professional Instruction
manuals.

5. Prompt factory service available and
free phone cOfIsultation.

6. In business 21 )'ears.

7. Sell more repeater modules than all
other mfrs. end have for )'ears. Can give
quaiity features for much iower cost

28·30
28-30

14 4- 148
50·54
6 1.25

Receiver
Output
14 4·1 48

28·30
144·146
26·30
26·30

27-2 7.4
28-30
5 0-54
28·30

144·146
144·148

50 ·54
28·30

-
,.-, ''''-.

43 2-434
435437
432·436
432·436
43 9.25

Antenna
Input Range

28·32
50 ·52
50·54

144 ·14 6
145-1 47

14 4·1 44 .4
146· 146
14 4· 146
220·2 22
2 20-224
2 22 ·226
2 20-224
222-224

-

Models to cover every practical rt & if range to
li sten to SSB, FM, ATV, etc. NF == 2 dB or less.

UHF MODELS

Kit with Case $59
Less Case $49
Wired $75

SCAN NER CONVERTERS Copy 72-76, 135
144,240'270,400'420,or 806-894 MHz bands
on any scanner. Wired/tested Only $88.

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

ModfJis LNA( I,
P30, Bnd P432

""'~

New low-noise microwave transistors make
preamps in the 0.9 10 1.0 dB noise figure
range possible without the frag ility and power
supply problems of gas-fet's. Units furnished
wired and tuned 10 ham band. Can be easily
retuned to nearby Iraq.

Tunable
Model Freg Range Noise Figure Ga in Price
LNA 28 20·40 0.9 dB 20dS sas
LNA 50 40-70 0.9 dB 20d8 sas VHF MODELS
LNA 144 12().180 1.0 dB ieee ." Kit with Case $49LNA 220 18().-25Q 1.0 ee 17dB ."LNA 432 380·470 1.0 ee ie ee ." Less Case $39
LNA800 470-960 12dB 15 dB ." Wired $69

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exactfreq. band needed. Gain 16·20 dB. NF =
2 daor less. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit Jess case $18
• P30W, VHF Wired/Tested $33
• P432K, UHF Kit less case $21
• P432W, UHF Wired/Tested $36

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add "B" to model # .

ECONOMY PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resona tor litters
built in. The combination of a low noise amplifier
similarto the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity white reducing intermod
and cross-band tnterterence in crit ical appli
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain == 12 to 15 dB.

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc.

10 Watts, 5 Channels, for 2M or 220 MHz.

Model Tuning Range Price

HRA-144 143-150 MHz $49
HRA·220 213-233 MHz $49
HRA-432 420-450 MHz $59
HRA-( ) 150·174MHz $69
HRA-( ) 450-470 MHz $79

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS

...See List ot Ad~rt;sers on page 130 73 Magazine . Apri l, 1984 159
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2<5.00
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, ,Co"
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2J500
J;l5.00
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1 1289.00
. 100 .00
265.00

COl '
Can

"02000
<25.00

a••,I. o,.

"" S:I'./5 00
, ,26GOO
~OO

139.00
115,00

ICOM IC·27A
25f' W,ln F,.. M. """y B.e.up
1<5 Amu,ng T,. o"". i••,
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JATIOAT " and""""
.5A ..OM..,
RI I~ N..... & 'mp,o..~ Roc.".,

".
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~"
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69 .00
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,' OG 00
'35.00
"9.00

"., , ' I/G OO
22500

IWOO
. .. ... • 9.00

•••• • •
SANTEC ST 142TEN·TEC 2591

.u
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Mp·2Q '" "' P-$4 '"'''"0. P,co,go "., ...
a ... r.r Am'o<IRTTYlCW .
ALlI.....CE
.. 013 1, o.1 . q . It,) Rmato'
uno Sm.Il E'...." i"" ROtaW
.....ERITRO N
al ,IlOOS~~mp .. """, ...
AST~O N

RS1... 5·1 Amp Powo< Supp "
RS'OA1.5·'0 amo Po w., Su~p ',

RS'2A \1- 12 Amp Pow., SuPP'Y ·
RS20A ' 6·20 Amp Po"., S"pp ly
RS20M 16·20 "'mo wlm. ' ..
RSJ5'" ~35 amo
RS3!>M 25·35 Amp wlm.'..
RS50A JI, r,o amp
RSr.o... 37·SO "'mo wlm.ta' ,
AlOEH
f'CS4000 2M mobi'. "9
8E NCIlEIl
BY·1 P."" OISY·2 Cn,oma

USED EQUIPMENT

This list was compiled 2/8/84. Our used
equipment changes daily. Please write or

call for our current listing.
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<9.00
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,,1;\1 00

'25.00

S'25 00

S239 00
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. 00
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16Y.00
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S239.00
=00
175.00
MOO

'''3900
829 .00
52500-.82500
02500
295.00

13 a.00
. 00

. . ", ,$919.00
52S00
2'9.00

ICOM, WIL SON, KENWOOD
Ind MAXON Commercial

Equipment Anllable
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NEW FROM RAMSEY-20 MHz
DUAL TRACE OSCILLOSCOPE
U nsu rpassed quality at an unbeatable price. the Ramsey oscilloscope
compares to ott-ers cosling hundreds more. Features include a compo
nent lesting c ircu it that will al low you to easily lest resislors, capacitors ,
d,gilal c i rcu its and diodes . TV video sync liller . w ide bandw idth &
high sensitivity . internal qraticule e high quality rectangular CRT
• fronl panel trace rotator • Z axis . high sensiti vity x- y mode . very
low power consumption a regu lated power supply a built-in calibra tor
a rock solid triggering a high quality hook-on probes

$39 995 hi,h '"'' ' '
hook -on p robes i n clu ded

RAMSEY 0-1100
VDM-MULTITESTER
Compact and rel,able, de
s'gne<:l to service a wide van"
ely 0 1equ.p ment . Features in_
elude . mi rr or back sca le
• doub le-Jeweled preCIsion
movIng coi l . double over
load prote(:! ,on • an ;dea l low
cost un ,t Jor the beg inne, Or
as a spare back-up unit

leolleads and ballary
Included

RAMSEY 0-2100
DIGITAL MULTITESTER
A compacl easy to use unit
designed to operate like a pro
Featu"ng • 3'h digi t lCO • low
BAT. ind,ca lor • all , ange o ver ·
load pro tection . overrange Indi 
c al ,on • au to-pol a"ly • TranSiS_
lor teSler • dua l · slope Int"9,a
1Ion • vinyl ca rry ing case

$549 5
" FE l esl lead s, ballery & vln~l

ca rrying c ase Inc luded

RAMSEY 0-3100
DIGITAL MULTIMETER
Re l' atl le. accurale dig ita l
m eaSurements at an amaz
,ngl y low cost . In-li ne c olor
coded push butfons, SP€<1dS
range se lection . abs plastic
till sland • ' ecessed ,nput
jac ks . overlo ad prOlect ion
on al l ranges . 31; d ig it LCD
d ,sp lay W'l h aulD zero, auto
polar ity & low BAT. indicator

$599 5
lesl ln ds and ballery
Included

CT-70 7 DIGIT
525 MHz COUNTER

CT-90 9 DIGIT
60lI MHz COUNTER

CT-125 9 DIGIT
1.2 GHz COUNTER

CT-50 8 DIGIT
60lI MHz COUNTER

A 9 d ig it counler thaI w iff outperlorm
units costing hundreds more. • gale
,nd,calor . 24mV @150 MHztyp,cal
""nsitlvily • 9 digit display · 1 ppm
aCCuracy . display hold . dual inputs
wllh preamps

Lab qual it y at a b'eak,ll>rougl> p riCe
Features ' J IreQuency 'angeseach
"" th pre amp . dua l seleclable ga le
l ,mes • gale activ ity ,ndic alo r
• 50m V (<t' 150 M Hz ty pi cal sens it ,v,ty
• w,d e IreQuency range . 1 ppm
accuracy

wired Includes AC ada pier

CT· 70 k'I ... , . . $99.95
BP-4 n,cad pack . . , .. , ' .95

The mosl . ersat ,le fo r less than SJOO
Featu,es 3 serecrebie gale I"nes • 9
d ,g'ls • ga te 'ndicato r . d ispl ay hOld
• 25mV (al 150 MHz typ ical sens'I'. 'ty
• 10 MHz t ,mebase lor WWV ca l,bfll
l 'On • I ppm accu racy

$1499 5
w ired InClu des A C adapier

CT-90 k it . $129.95
OV·1 0. 1 PPM Oven timebase . . ,59.95
Bp·4 n'cad pack, , . . . 8,95

BP-4 nlcad pack . ..•.. ..... , . 8.95

A verMlile lab bench counler w ith
opllonal rece ive frequency adapler .
w hlc ll l urns the CT-SO inlo a d'g'ta l
readout for mOSI any recel . er • 25 mV
@150 MHz typ ical""nsilov'ly • 8d,g'I
d,splay • 1 ppm accuracy

$1699 5

CT-50 . '1. . . . $139.95
RA_1 rece iver adapter k,l .. 14.95

PR-2 COUNTER
PREAMP

PS-18 60lI MHz
PRESCALER

_.. ~

'- -
PS-2AUDIO
MULTIPLIER

OM-700 DIGITAL
MULTIMETER
Profess ,ona l Qua l'ly at a hobby'st
p"ce Fealures ,nc lude 26 d ,llerent
ranges and5 lunc t tonS • J'/, d 'g 't , Y,
,nc h LEO d isPlay . aUlomat lc dec,mal
placemenl • aulomal ,c pota rity

$1199 5
", ,,ed Include. A C ada pier

$49.95

Extend Sthe range of your p resenl
counler to 600 MHz . 2 stage preamp
• <I ,.,deby m ci rcu ,lrv ' sens 'hv, ty
25mV (al 1SO M Hz . BNC COn neclors
• <lflves any counle r

wired Inc lude. A C adapter

PS · 1B k,I, ..

$599 5

$34.95

Wi",d includes AC adapler

PR-2 k ,l

The PR-2 'S 'deal lor measurtng weak
s' gnals from 10 to I ,000 MHz . f lal 25
d b ga'n • B NC c onnec lors • great for
sn, ffrn g RF • ideal rece,verl TV
preamp

$39,95==
w ired

PS-2 ~<It ....

The PS -2 is handy lor h 'gh reso lution
aud,o resO IUI'on m easurem en ts. mul
t 'pl 'es UP In Irequency • g ,eat for PL
to~e measuremenlS . mult ,p l' es by 10
or 100 • 0.01Hz reso lut'on & b",11-on
Signa l preamp/cond,tmner

$99.95
4.95

OM ·rOO k ,t
MP- l prOtlesel
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J. H. Nelson
4 Plymou th Dr.
Whi ting NJ 08759

14 14 14 14 7 1 1 1 14 14 14 14

GMT' on n. ... .. .. '0 " " to to 20 n

PROPAGATION
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"L"$~" " "
, , , , , ,
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, , , ,.. " " '" '" "' ....L..NO

, , t , , ,
" ,.. ,.. " " "....-." " " " " "

, , ,
" ,.. " '"'010'''- " " " " " " " " " " " "_.. ". " " " " "

, , ,
" " ,..

MnICO " " "
, , , ,

" ,.. " '" "..., ....' ..<5 ,.. " " " " " " '" " " " ,..
"'-'f " '0 ....:0 ,.. "

, , , ,
" ,.. " '" " "SOY Ttl ... ..,CA " re ,

" " " " " '" '" " ,..
U.S.S.A. "

, , , ,
" " " ,.. " " "....STCO...' " ,.. "

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

CENTRAL UNITED STATES TO :
,.....$K.& " " "

, , , , ,
" " " ,..

a..GUT' .... " " " " re " " " '" '" '" "aUSTU"" '" ,.. " " " " " ". '" " " '"CA.I.U Z"". " " "
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" '" " '" '" '","OlUD "
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" '" " ,.. ,.. " ".......a" '" " "
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" ,.. " '",..." a " " " " " " " ". " " " "_., ,.. " '" " " "
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" " ,..
..nlC<> ,.. " r , , , ,
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,

" " " ,..
","UTO R'CO " " "
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" ,.. " '" " "SOOTH "A,e.. " "

,
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, , , ,

" " " ,.. " " "
WESTERN UNITED STATES TO :

..l ....K.. •

....OUTI..... " ,.. " " " " " ,.. '" '" '" "......, ....1I.. '" '" " " " ". " ". '" " " '"e .....al z"". " " "
, , ,

" ,.. " '" '" '",NIl......., " "
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" " " " ,.. " "....WAII '" " " " " "
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" " ,..
"'K"O " " "
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" " " " '".... '-'..' ... 5 " ,.. " '" " " "
,

" " " ,..
"".ATO AtCO " " "

, , , ,
" ,.. " " "lIOUTH aFA,C. " "

,
" " " " " ,.. " " ,..

U, 5.5, II. " "
, , ,

" " ". " " " ". ...T COAST " ,.. "
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" ,.. " " '"

A = Next higher frequency may also be useful.
B = Difficult circuit this period.

First letter = night waves. Second = day waves.
G=Good, F=Falr, P=Poor. * = Chance 01 solar flares.
# = Chance of aurora.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST,

~ ~ n..e WID ~ rn ~,

1 2 3 4 5 6 7
F/F F/F FIG GIG GIG GIG FIG

9 10 11 12 13 14
FIG GIG GIG FIG FIF F/F FIG

15 16 17 18 19 20 21
GIG GIG GIG GIG GIG FIF PIF

22 23 24 25 26 Zl 28
PIF F/F F/F P/F FIF GIG GIG

29 30
FIG GIG

DEALER DIRECTORY

Culver City CA Albany, New York
Jun', F.I<droni<&, 3919 Sopul....s. Blvd., CW_ UPSTATE NEW YORK
Oly CA 902311. 390-3003. TIro.. -163-1886 San Keuwnod. lCOM, T...-T«:, Boldon, CU<hcraft,
~. 821-5132 (Reno NY) . La...... , H...tIer. ARRL, H ~·G.i n. B6:W, loll'} .

Mi r0t!'"_ N.... . 00 ...... oqulpmm' . Serving tho
Fontana CA .mote", oommunity gooe 1942. Adirondlod<

Co mpl... ,,- ICOM. o""Tron, T..._T,",. ~ I..... 1991 CMuoI A......, Alhouly

Mi'0ll". CulMo, Lunar, OW>' 4000 d~
NY 1Z20S, 456-020.'1 (one mile ",,,", of Northw.y-- "" ......".. "",hniolon, _ri_ m '2W}.

menter . Abo CB rodin, I.ndmobile. r __

~. 86:18 5;,-..... An .. ,-~ C,
lI233$,822-7710.

ColwnbusOH
San Jose CA Tho b11t1l"ll . f>d host h"", " o re in tho Mi<lwt.t

Bay 0""" new"" amoteur radio >10"'. Now featuring Kenwood .nd other quality product>
& ...... omo'",,, radio YI<o & ......ico. w. with _kin~display>. We..u only tho."".. . 04.0_
f..ture Kenwood. ICO", .~. Yo->. T....· Ihorized " ...wood _ . Uni. ...... '.....Ieu'
T"" Santee 6r many roo",. Sha_ 1\""', 1n<., a.dio. In<., 1280 Aid.o Dr..~ (0)-
1378 So. _ Aw ., San J- C A 95128. lumbul) O H -&3068, 86&-42181.
996-1103.

New Cti1Ie DE
F_ry Authon-:! 0-1..1Y-.., 100M, Ten_

Scranton PAT"" lDIl. A>:den. AEA. Kol'1tl'<Jftl<s, Sanulo . Fun
Ii ... of ..,...,ria No <a1.. tu in 0.1. ... .... 0 ... lCOM. Bird. C""""afl . lltIcIunan. Auk• • La,·
mi~ off 1·95. Delo..a", " rna.....' s."pply. 71 ...., HUItI.. , Anlenna Spedali:lts. ""'ron, Avan_
M.dmo ltaad, _ ('.... DE lim O, :J28.T12!1. ,. "'~. WtAU/W2VS, ~'. Vlbr<>p/<>;.

HomKey, lunJ>lvenol, SonY. Il&W. Cou-SMI.

Boise ID eo- C , dt. I ·W. Mill..m ol"'o. ARR L.

Rocky Mountoin oreo', newest hom deal.. , CoIl
"m«'O.Shu"" LaR... EIoctnoni<o, 1112 Crand-

R)M II... f<,,- " E"• .\zdm. m K. Ten.Too, Bul·
v_ St. , Sc<antoll P" 185G9, 3ol3-21U.

ternUl. Cusho<ofl , ond """"I RJM Eloctro<IiQ,
42001 Overland, _ ID 831~. :k3-4018.

Preston ID DaUas TX
11001 WB7BVZ ho> the large<! " ock of omo""'r IBM PCI"pplo after;nork<ol pr<><iu<ts; hobbyi"""
gftr in the Intermounloin We<l a nd tho _ e1"'-"ronico proj"'-" kil! , m,oo romp/«t< rn<>d<n>
pr\<t$, Coi l ..... 10< 011 your hom _ . II.. kit. ",bocriptiool..tdllte '" ..... "~Dimibutinll, 7S So. Slot<. P_ ID 83:1063, EPROM progJomR>erldu plieoto r. ,."."
ll:>i--orl3O. memory IC _ . ... dota ~, oppilcolloJl

001<> , ond more thon 6000 port> in otock . SemI-
Littleton MA ronductoo-o,~, vldoo producu, 1<>ol>. ••

The relio"'" hom "'" .....,;ng NE, Full Ii... of 1'1_ ",rite for your f"", lilel'alur<oIcoto!"ll:. ....

ICOM 6< K...",ood, V...... HT. , OTa k., Oal"'o, c\opoo......t r.....h ...olco. S415-Ol1 Ai,l ine Rd .,

lI6<w.."..,.,rioo. C urtU '" TI"aC k"l"'.... La....... Do.IIosn: 152O!'i.

HwtI.., TeI<OXiHy.Coin -- M I....go
a mpS" hstmn P,S., Alpha Dol... J'I'OI«'lnn,
ARRL ... Kantr00ic5 inlllruction old>. WbJ<tIer

"",, -- ~, Ii"" of roox fittings . Ballimorerwmngton
TEL_ COM ElectronM: Cnmmunicotionr-. 615

" vontek tromilllon, a mpl ifi..... OO<-"illotnn-. a nd
C..-l Rd. (RI , 119), IJtt\oltJn IlIA 01480.,..,..",.,... LNA>. Couial cobl. 000 ro"""""'n, Illnnder

Tont>;UO dootIer ",ith t.li<rn",oV1l lobnrolnry, Ap-

AM Arbor MI
plied Sporialties. boo. , IOIOW a-.. Dri...
BdUvilIe MD 20705 , w... 59$-5393, Bait .

s.., <Ii for proc!I><t> like T...·T"", R. L. Inake, 192-2211. 1,30 om 10 6,00 pm. M.....day 110...
o...Tron&nd mr.ny _. Opon Monday tlunJgh Fridoy.
Solltl'doy, 0ll:II t<> 1130, WB8VCR, WB8UXO.
W08QKN . &nd WlIRP behind thoron....... Put·
...... Radin S<IppIy . n 1 E . Hoover A... . flnn
"rhor MI 48104. 66S-8l:l9fi , DEALERS

Livonia MI y~ company ~m, .m!
~"

Cnmp/«t< photovnItaic systernII. A"",leur •.din, ClIn oontain up to 25 words for as
~I.., ..!dIlle. a nd """'puleo' a ppilcotin,,<1 little ~ $150 yearly (prepaid), 0 '
~ ".WDf,AHO. - PboOOY<llIoi<o, $15 per month (prepaid q uarterly).
f7 llOO Sd........aft Rood. u_ loll 48150,

No mention of mail-order """~523-1850.
or area rode permitted. Directory text

H..... NH and payment must reach us 00 days in

Lookl_ ........ ' W4 'M "'I'"'"l......ten, advance of publication. For example,
;-rtli. boob, RPar. a~ In...."... CoIl fo< advertising for the May '84 is<;ue ml15t
quntoo. Pnl<ari ', ELECfIlONlal (:E/'oTFJI.. be in our hands by March 1st, Mail to
61 Ln_1I Rood (Rou.. 3fo1. H......... NH 03051 .

73 Magazine. PetlroJrough NH 00458.
~.
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The New Yaesu FT-726R Trlbander is the world's first multlband, multimode Amateur transceiver capable of
full duplex operation. Whether you're Interested in OSCAR, moonbounce, or terrestrial repeaters, you owe
yourself a look at this one-of-a-klnd technological wonder l

Multlband Capability

Factory equipped lor 2 meter operatio n, the FT-726R is a three-band unit capab le of operation on t o meters, 6 meters, and/or two segments of
the 70 cm band (430-440 or 440 ·450 MHz), using optional modules. The approp riate repeater shift is automatically programmed for each
module . Other bands pending.

Advanced Microprocessor Control

Powered by an 8-bit Central Processing Unit , the ten-ehannel memory of the FT-726R stores both frequency and mode, with pushbutton transfer
capability 10 either of two VFO registers . The synthesized VFO tunes in 20 Hz steps ()11 SSB/CW, with se lectable steps on FM. Scanning of the
band or memories is provided.

Full DupleJl Option

The optiOnal SU-726 module provides a second, parallel IF strip, thereby allOwing full duplex crossband satellite work. Either the transmrt or
receive frequency may be varied during transmission, for quick zero-beat ()11 ercuer statiorl or lor tracking Doppler shift.

High Per1C1f"mance Features

Borrowing heavily from vaesu's HF transceiver experience, the FT-726R comes equ ipped with a speech processor, variable receiver bandwidth,
IF shift, a ll-mode squelctJ , receiver audiO tone contrOl,.and an IF noise blanker. When the optiorlal XF-4 55MC CW fitter is installed, CW Widel
Narrow selection is provided. Convenient rear panel connections allow quick interface 10 your statiOn audiO, linear amplifier, and control lines.

Leading the way into the space age of Ham communications, Yaesu's FT-726R is the first VHF/UHF base station
built around modem-day requirements. If you're tired of piecing together converters. transmitter strips. and relays,
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R, the rig that will expand your OX
horizons !

Price And Specifications Subject To
Change Withoul Notice Or Obligation

483

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 • (21 3) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 4501 1 • (513) 874-3100



oecesener in amateur radio

M ort' Information o n the T S -930S Is
available from a ll authorized dealers of
TrtoKenwood Communtcauon .... 111 1 Wf'"Sl
walnut Stree t. Compto n . Califortl l,l 90220.

• Fluorescent tube digital display.
Si.'" dig" n-adour In \00 l iz (10 I V: modi 
liable]. plus digilalizt'd sU!>·">l'alt· wtth
20 kH z steps. Separate two diCit tncncatton
of HIT frequency shi fl. ln CW mode. dis
play Indicntt's th e actual t'arrlt"r frt'(ltwllcy
of n-cetved ;1';' well as transuuue-d sll!I1aIs.

• RF speech processor.
HF c-lipper type processor provides h l~hcr

average "talk-power" improved In lel llR;ibi lity.
• One year limited warra n ty on parts

a nd Jabor.
Other fe a ture s :
• SSB monitor ci rcuit . ::I s tep IU ' uucnuator.

VOX. an d 100-kH z marke- r .
Optional accessories:
• AT·9::10 antomauc a nte-una tu tu-r.
• 51'·930 e x te rna l speaker wn h selectable

audio filters.
• YG ·4 55C-I (500 HzJ o r YG·4 55CN ·( 1250 Hzl
plu~·ln C\\-' fil ters fo r 455"kHz IF.

• YK -R8C·I (500 Hzl CW plul!:-ln fil ler for
8 .8J-M llz IF.

• YK -8t\A -I (6 kHz) AM plul!-in flllt"r for
H,H3-MUl IF.

· 5 0 -1 commerctal stability TCXO (tempera 
luff' compensated crystal csetuaton.
Requires modifications.

• l\.fC-60A deluxe desk mk-ruphcne with
UP/lX)WN switch. pre-ampnncr. s -pm pl~.

• T L·9 22 A linea r- amplifier (not for CW QSKl.
• 5~1 ·220 station mo n ito r Inot Ior pan-adapter.
• 115 -6 . IIS ·5 . 115 -4 . headphones.

KENWOOD
-.. -===:J • . , . -,:, -~- • r ( c~~,~- , , '., _c .

~ - " ~,,• I -r- •- ~ ~ ~---- .- 0 - • • • _.
o • -. .C. o. -., - • ~ ~'J. ••

• Automatic antenna tuner, built -In,
Covers Amate-ur bands 80-10 me te rs,
inclUding tilt" new WAHC bands. Tuning
range automaucanv pre-selected with band
sefecuou to mlnimlzl' luning urm-. ~AUTO ,

THRU· swltr-h on front pa ne-l.
• Dual digital VFO's.

IO-Hz step dual dlgltal VFO's Includ e ba nd
tnfo rmauon . Eac h VFQ tunes contin uo us ly
from band to han d. A lilfge, he;IVY, l1ywtlt'd
type k nob Is used for Improved tunin~ ease .
"LF. Set swi tch allows fas t transmit 
freq uency sel 1in.l! for s pill-freq uency opera
tions. A- B s witc h fo r equa lizing one VFO
frequency to the 01her. VFO "Louk " switc-h
p rovided. RIT control fo r ± 9.9 k l - lz .

• Eigh t memory channels.
S tores both fre q uency an d ba nd informa
tion. V FO-MEMO swtn-h allows use of each
memory as an Indepe-nde-nt \'1'"0, (the
original memory frequency call be recalled
at willl , o r as a Itxed freque ncy. tnrem a t
Battery memory hack-up. estimated I year
life. manenes nOI Ken wood suppuedr.

• Dual mode noise blanker ("pulse "
or "woodpecker").
NB·I, wtth threshold con trol. for pulse- type
noise. NB·2 for lon,gf'r duranon
• woodpecker" type noise .

• SSB IF slope tuning.
Allows Independeru adj ustmen t of the low
and/or high freq uency slope o f m e IF pass
band. fo r besl mwrference rejection. HIG H!
WW cut control rotation not affected bv
selecting USB or LSR modes . .

• CW VBT and pitch controls.
CW Vari able Ba n d width Tu n i ng
control tunes o u t ln lt' r f t·ri n.l! si.l!nals. CW
pttch controls shifts IF passb and and simu l
tan eousl y d langt's rtu- pitch of the bea t
freq ue ncy. A 'Narrow/Wid C'" fille r sel ector
sw itch Is provided.

• IF notch fil ter.
100 kl Iz IF notch rtn-urt .l!ivcs deep,
sharp. notch . better than -40 dB.

• Audio filt e r built -In.
Turu-abh-, peak-type audio nite r fo r CWo

• AC po wer supply built-in .
120, 220. o r 240 VAC. s.....itch selec ted
(operates o n AC onlvl.

Spt><"((kalions and prices arl' subjt't"! 10 cha nge ll.'llhoUi nOljef' or obh9ation.

The TS-93OS Is • superla t ive. h igh per
formance. all-solid sta te, HF transceiver
keyed to the cltacting requirements of t h e
DX and contest operitpr.1t covers a ll
Amateur bands from 60 through 10
meters, and incorporates a 150 kHz to
30 MHz general coverage rece iver having
an exce llent dynamic range.
Among Its other important feature s a rc ,
SSB slope t uning, CW VBT, IF notch filte r ,
CW pitch control, d ua l digital VFO·s. CW
full break-In. automatic antenna t uner,
and a higher voltage operated solid state
final amplifier. It is available with or
without the AT-930 automatic antenna
tuner built-In.
TS -930S FEATURES:
• 160-10 Meters. with 160 kHz-30 MHz

general c ove rage receiver.
Covers all Amateur treq uen cres [rom 160·10
meters. lndudlng new WARC bands. on
55B, CWoFSK . and A:.'I , Features 150 kHz
30 ~ltb general coverage recetver. Separate
Amateur band access ke ys allow speedy
band sl'lt"clion . UP/JX)WN baridswltr-h In
1-1\.t1 lz steps. A new. m noveuve. q uadruple
' UP' converston. dlj:!;lt II PLL svnttu-stzed
circuit provides superior frequency ace-urucy
and stabtlny. plus gre<..ltly enhanced
se-k-cuv It)" .

• ElI:cellent receiver dynamic range.
Ht"( 't'I\,t'r two-tone- dvuamtc range. 100 dB
typtca l (20 m eters. 50-kHz "p<lc ln,g. 500 II I
CW ba ndwidth , a t senstuvtty ofO.25IJv.
SiN 10 dBl. provides Ihe u tt tma u- In rcj ec
nun o f 1M dtstoruon. ,

• All solid state, 28 volt operated fina l
amplifier.
The n rwl ampltfur op eraII's o n 2 fl VDC fo r
lowest 1M d lslort io ll , Power tnpur raled a l
250 W o n 55B. CW, and FS K . an d Oi l RO W
o n AI\.1. Final a mpltff e r prou-cnon crrcuns
wtth ( ~ lll l i ng fa n , S\VR/Powe:- r me- te-r- butlt-fn .

• CW full break-in.
CW fu ll break-in circuit use-s CMOS log le IC
plus reed re ta y for smooth , q un-t operation.
Swrtchablc 10 semt-break-tn .

Superior dynamic range, auto. antenna tuner,
aSK, dual NB, 2 VFO's, general coverage receiver.

TS-930S
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