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o crystal co
trolled UHFrepeat covers
from 430-4 50MHzand in~

eludes cress.3 digit DTMF
decoder and CW 10' r.

See ICOM's fUll line of
UHF gear atyour locallCO
dealer.

C T handheld
features 44D-449.99SMHz

coverage. a DTMF pad. 1.5 : ;::;~:i;;~:jwatts output and tourrowreer
frequency selection.

The Ie 04"T and IC
come standard with an IC-BP3
Ni Cd battery pack, flexible
antenna, ACwaJl Charger, belt
clip. wrist strap and ear plug.
PLUS a wide variety of slide-on
battery packs and accessories
are available.

The IC-04ATtop-oH t-e­
line UHFhandheld features
DTMF direct keyboard entry.
LCD readout 32 PI.. tones, 3
watts standard (5 watts
cotonan and 10 memories
which store duplex offset and
PI. tone.

OptIonal AG·35
Mast M ounted e-
GaAsFET
Preampttfl~r ...
for IC-4 71H ...

The IC-47A 25 watt
440-449.995MHz Ultra­
compact FM mobile provides
superb performance in the
mobile environment. Measur­
ing only SW' wide by IY2- high
by cr deep. the Ie-47A also
features nine full-function
memories. 32 built-in PL tones
and a complete seaming
system. Each unitcomesstan­
dard with CIl HM-23 mie with
up/down scan and a mobile
mounting bracket

rCOM offers a variety of
UHF gear to meet your
operating requlremenu...
the IC-47IH base statton
transceiver, IC-47A compact
moblle.le-04AT orIC-4AT
handheld transceivers. and
the RP-3010 oystal rontrolled
repeater.

The lC-471H all mode
430-450MHz base stat ion
transceiver provides 10 to 75
watts of adjustable power.
With 32 full-function memories,
32 PL tones, memory scan,
mode scan and programmable
band scan, the 1(-471H pro­
vides maxrmrm UHF base sta­
tion performance. The Ie-471A
25 watt VE"~ isalso available.

ICOM
First in Communications

reOM America, Inc., 23BO -J16ttJ Ave NE, Bal/t'ViJe. WA 98005 '/ 3331Towei'MXld Drive. SUite 307, Dallas. TX 75234
All . lalN .p«lncatlons ...... "PPro.<lm,'IIe and .ubJ«t to ch""lI" w1U1Out nolle" O' obligation. Al! reOM ,;>d lo• •Ignlt!anlly ".cHd f CC re<;lulatlons llmlti"ll 'P""OUI _1IIoIQ.411HU84



"The Key to Worldwide
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HAM
RADIO

OUTLET
Communications ..

THE COMPLETE RESOURCE FOR YOUR HAM RADIO NEEDS.

CALL FOR
LOW,

LOW
PRICE

CALL FOR LO W, LO W PRICE

THE LATEST IN ICOM 'S LONG LIN E
OF HF TRANCEIVERS

[f aII CO M ! M/~7g~
IC·3200A DUAL BANDER

COVERS BOTH 2 METERS
and 70CM

[f .+J IICO M I IC-735
INCLUDING ALASKA AN D HAWAII

c; fl lI CO M I
HAND-HELDS

I I I ••

AT GREAT LOW
SUMMER PRICES

IC·02AT IC-2AT IC-3AT
IC-04AT IC-4AT

FREE SHIPMENT
MOST ITEMS. U.P,S. SURFACE.

TOLL-FREE PHONE
SUPERIOR GRADE

GENERAL COVERAGE
RECEIVER

220 MHz's BEST BU Y!
REGULAR $449

SALE! $299.95
LIMITED QUANTITIES

THIS PRICE.

Regular $799

SALE! $629.95

iiIIC O M IIC. R71A

tf ~ I ICOM I IC-37A

6 STORE BUYING POWER!
FREE SHIPMENT

MOST ITEMS UPS SURFACE

THE TOll FREE NUMBER IS NOT IN EFFECT IN THE STATES OF
CALIF, AND ARIZONA

800·854·6046PERSONA L/ZED SERVICE-" -""--~.. .........-
.... """ 010._""-""""".. "..", , -

0000 . -"" .,..'....' . ...."::'..=::-~ CALI F AN D ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

...... __"'.;.:'=.,,:,_ _ PHONE HOURS: 9:30 AM' TO 5:30 PM PACIFIC TIME.
•~ STORE HOURS: 10 AM to 5:30 PM Mon. thfOUgh Sat.

ANAHEIM, CA 92&01 OAKLAND, CA 94809 SAN DIEGO, CA 92123
2620 W. La Palma. 2811 Telegraph Ave., 5375 Kearny Villa Road.

(114)761·3033, (213) 86C).2040, (415) 451·5757, (619) 560-4900,
fle l",,,,,n DI sneyla nd " Kno u s Beny F..rm Hog"w"y 2~ Downtown . l"n 2111. o ll ....m p HOIl" way 163 a nd C'.. .."monl "'esa Blvd

BURLIN GAME, CA 9~10 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W, Camelback Road. 6265 Sepulveda Blvd.•

(415) 342·5757, (602) 242·3515. (818) 988·221 2
5 mil", ,oulh on tOl !ro m San F,a n , Ai' po rt Ea.l 01 High way 11 Sa n Diego Freeway al Vielo,y Bou le var d

0. ,0. . A, . ,A..C! ' ., ...... ' '' I CO . "~" ' LA"""" ·cE" '''''''''', COl ''''' ~ JSC . J .... ,, !R , ..o ..'c. . "'.... Ot<1 .SlO'o!R .,! ..pO .n .. nc
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With an amazingly low price, the all new PRIVATE PATCH III is the most
powertul personal phone patch system available. You can use it
simplex, repeater aided simplex (from your base) or semi-duplex (at the
repeater). That's right, you will never have to buy another patch.
PRIVATE PATCH III does it all! There are many new and important
features which were fonnerly only available in our top commercial
models.
With a fl ick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

No hassles with busy signals ! If you call a number that is busy, just put your MIC down
and relax. PRIVATE PATCH III will disconnect automatically.

The new CW 10 keeps you completely informed as to patch status. 10 occurs when you
access and again when you disconnect. 10 is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW 10 chip is free.

PRIVATE PATCH III does not interfere wi th the normal use of your base radio. A new
audio pre-amp permits audio take off before the VOL control. As a result, the VOL and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH III to the MIC and EXT speaker jacks as betore.

A new digit counting system makes the toll restrict positive even in areas where you do
not have to dial " I" first. A secret five digit code disables the toll restrict for one toll ca ll.
Re-arm is automatic.

Additional new features: MOV lightning protection - Three digit access code (eg.*93)
- Spare relay position on board - Plus former features: 316 minute timeout timer ­
Digital fast VOX (pat. pend.) - 115 VAC supply - Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.

E

JUNS ELECTRONICS
Culye< City CA, Reno NV

MIAMI RAOIO CENTER CORP.
Miami FL

MIKES ELECTRONICS
Fl. laudeo'dale, M,ami FL

NAG DlSTR1BIJTING CORP.
M,ami FL

PACE ENGINEERING__ AI

1l4E KAM STATlON
E•• IS.ille IN

CANAOA;
DOlLARD ELECTRONICS
v~.BC

DEALERS

AMATEUR ELECTRONIC SUPPLY
M,lwauk&8 WI, Wickliffe 011 .

Orlando FL, Clearwater FL,
las Vegas NV

COLES COMMUNICATIONS
San Antonio TX

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO ccner
Anatoe<m CA. Bo.nngame CA.
QaklW'od CA. F'noeni. AZ..
San DIego CA, Van NlJ'p'S CA

HENRY RADIO
los Angeles CA. ""atom CA.

""''" ..,

Warranty? Yes, one full year!

·1'.... .1'... Ol
' - " '" " " 0 . •••"

• •

CONNECT (213) 373-6803
SYSTEMS

INCORPORATED 23731 Madison St., Torrance, CA 90505

-I·'• • '-
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PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

T--

Options:
FCC approved coupler
12 VDC or 230 VAC power

N
E
W

• A patch should work with any
radio. AM, FM, ACSB. relay
switched or synthesized.

• Patch performance should not
be dependent on the T/R speed
of your radio .

• Your patch should sound just
like your home phone.

• There should not be any sam­
pling noises to distract you and
rob important syll ables. The
best phone patches do not use
the cheap sampl ing methcx1.
(Did you know that the comoeu­
t ion uses VOX rather than
sampling in their $1000 com­
mercial model?)

• A patch should disconnect
automat ically if the number
dialed is busy.

• A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

• A patch should allow you to
manually connect any mobi le or
HT on your local repeater to the
phone system for a full y
automatic conversation. Some­
one may need to report an
emergency !

• A patch should not become er·
ratic when the mobile is noisy.

• You should be able to use a
power amplifier on your base to
extend range.

• You should be able to connect
a patch to the MIC and EXT.
speaker jack o f your radio for a
quick and effortless interface.

• You should be able to connect
a patch to three points inside
your rad io (VOL high side, PD,
MIG) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set­
t ings do not affect the paten.

• A patch should have MOV
lightning protectors.

• Your patch should be made in
the USA where consultation
and factory service are lmmed­
tatety avattebte.

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH
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David Smith N1BBO secures
a 2Crn beam during the
K1XR 1985 ReId Day efton.
Photo by Fronk Cceoeue.
Bennington, New Hampshire.
/V:x:Ne Qto r): Craig Oark N1A01.
loony GocdOOW' WA1UNN. and
David Smith N1BBD.
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71 LeUf'rt4
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73 Be I'ly Gueli!t-ARRI~

74 New Products
76 Revtew
83 Contellt8
86 73 Internalional

92 Above and Beyond
9 ·1- Ilt'alt'r Dirfflol')'

9 ·1- Peopegetion
9 5 Ulil o( Adn'r1illt'M1

12 Again, the CCD
The continuing story of ham radio 's most amazing anfenna. KC8BN17

17 The Downunda Project: Part II
How to assemble and align the DSE 2m transceiver described lost month.

. Simpson

26 Fighting Fire With Wire
If 15m is hot and your a ntenna's not, fry the V-bomb arroyo W6TYH

30 Brew a Coffee Ground Plane
No cream. no sugar-just a 440 a ntenna that really percolates, .... WA20VG

32 Takin' h to the Streets-Part I
Wofk the world trom your HI! Crossbanding expert WA6AXX exp lores the how-to
ot remote and a uxiliary operation . . WA6A:Jt,Y.

38 Build the Broadhand Bow Tie
It's every ham's dream: An 80m antenna with a fIot swr o f 1.5:1 from 3.5 to 4.0
MHz. And it couldn't be simplel". . 'ND9ElG

40 Don't Fall for Swr Fraud
Your reeouoe may be swindling you. Find out how much power you a re losing
and how to stop it. W 1GV

42 Whip the Competition
Improve your 2m HT's "mileage" with this custom antenna from Datsunl
.... .... . . ... .. .... . . ... . . . , N3DRW

44 Exponential Potential
The proble m: A broadband antenna fed with coox exhib its na rrowband re-
sponse, The solution: Use this exponential-line matching system W6TYH

50 Wheatstones Are Not Crackers!
Here's the suckest application of the Wheatstone Circuit yel devised. The Nullef
Bridge is the only instrument yOU' lI need to adjust your antenna matching unit
10 peak petomcrce K4KI

54 A Ne w Angle for Dipoles
Stand them on end! Sounds odd. but W1GV presents o n excellent case fOf HF
vertical d ipoles. . W1GV

58 Six for Two
Get range-tested 12-clB g a in for uncler S5! K.C . Jones engineered this 2m delta
beam for maximum bang per buc k. , KA8RCJ

62 Dr, Frankenstein's en Hearn
Rava ge the countryside with ten-meter rfl Create your a ntenna wilh refuse from
the Citizen's Bond g raveyard KA3JOM

73 for Radio Amateurs. September, 19B5 3
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OCTOBERVENTION I
We're launching Amateur Radio into the fllfure with hew-to-de-it forums on Pocket Radio . Satellites.

and Amateur TV. Plus FCC exams, ARRl. MARS. QCWA, manufacturer's exhibits and acres of flea market I
Also enjoy a deluxe banquet and awards program. or alternate activities, including tours and shows.

-

Pacific
Division
Convention
Oct. 31 - Nov. 3

We just can't get it all in
this space, so rush an SASE

for the complete brochure to,

OCTOBERVENTION
Dept . 500

P.O. BOX 19675
las Vegas, NV B9132



QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-941D 3110 WATT VERSA TUNER II

r-:MFJ-9621 .5 KW
/ VERSA TUNER III

'"up $229"to 1.5 •
KWPEP (+ $10)
and match arty f&&dUne

continuously lrom 1.8to
30 MHz; coax, balanced

lineor randomwire.
Built-In SWRlWattmeter

nas 200Jand 200 watt
ranges, forwardand re­

flected power. 2% meter
n wement. e position an­

tenna switch handles 2
coax lines (direct or

through tuner), wire and
balanc8Cl llnes . 4:1 balun

250 pfG KV variable
capaCItors. 12 position in­

ductors. Ceramic rotary
swllth. All metal blad::

cabinet and panel gives
RFI protection, rigid c0n­
struction and sl~ styl­

ing . Flip stand tilts tuner
for easy viewing .

5l 141 14 Inches.

MFJ.9408 , $79.95. ,D)watts, SWRlWanmeter. antenna switch on rear.
No balun. 8K21( 6 in. eggshell white with watnut grained sides.

MFJ-945, $79.95. like MFJ-940B with balun,less antenna switch .
MDJ~. $79.95, like MFJ-940B with balun, antenna switch on

front panel, iess SWRlWattme!l!f.
Optional mobil. brachl for 9408, 945, 944, $5.00.

/:=;';;~IMFJ-900 200 WATT VERSA TUNER
Matthes COil, reneem wlrel 1.8-30 MHz. $49~
Harcres upto200 watts output; efficient

alrwound Inductor gives more watts out. (+ $4)
5x2x6In.U.. Iny Innscelver. solid state or tube.

Operateall bands with one antenna.
OTHER ZOOWATI MODELS:

MFJ-9IrI , $59.95, Uke 900 but Includes
4:1 balun tor use with balanced lines.

MFJ.1liG1D, $39.95,!of
randomwires only. Great for
~ent.nnote l .camplng

operation. Tunes 1.8-:Kl MHz.

'-'• •""- '­.,

•MFJsbllt
DI Witt

MFJ-9498----­
300 WATT
DELUXE VERSA
TUNER II
$139~

(+ 4) V.I'II
Tun.r II. Mltches .v.ry­
tiling from 1.8 • 30 MHz,
coax, rareems. balanced
fines, up to 300W out­
put. solid stale or tubes.

Tun.. CHIt SWR on di­
poles, vees. long wires ,
verticals, whips, beams,
Quads.

Bult~n 4:1 balun.
D:NJ, 5l}ohm dummy
load. SWRmeter and 2
range wattmeter (D:NJ
and '»N).

6 position Intlnna
swttdl on fronl panel, 12
position alr-wound In­
ductor; coax connectors,
binding posts, black and
beige case. 10 l ax 7 1n.

$99" MFJ'. 1IttM1l1ll1ng tuntr pICb In p1tnty of new tutu.....
• New .tyllngl Brushed aluminum fron!. All metal cabinet.

(+ $4) Hew SWR/Wlttlneterl More accurate. Switch selectable 300/3:1
watt ranges . Read forward/reflected power.

New . nt. nAl swltchl Front panel mounted. select 2
coax tines, direct or through tuner, random wlre/
balanced line or tuner bypass for dummy load.

N•• • Irwoundlnduetorl larger more etnctent
12 position alrwound Inductor gives lower losses and
more watts out. Run up to 300 watts RF power output.

Matcheseverything from 1.8 to 30 MHz:
dipoles, Inverted vee, random wres.
verticals, mobile whips. beams, balaocad
and coax lines.

Built-In 4:1 balun tor balanced lines.
1000 V capacitor spacing. Black .
11 13 l 7 inches. VWrks with all
solid state Of tube rigs_
Easy to use anywhere.

""--MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

$329'. 5 Milt " VIlf1I TUl'llr V" , It has III the tutu,... you ubd
lor, Including tilenew smaller sizeto match new smaller rigs-

(+ $10) only 10 314" W x 4 112" H I 14 718" 0 .
Matclln COIl , bll,nud lion, I1Indam wires - 1.1 to 30 MHz. 3 KW PEP­
the power rating you won't outgrow (250 pHiKV caps).
RolI.r Inductor with a 3-dlgit turns counter plus a spinner knob for precise
Inductance control to get that SWRdown to minimum every time.
Bullt·ln 300 Witt, 50 ohm dummy IllId, bulll-ln 4:1 ferrlt. balun.
Bulh-ln 2% met., reaos SWR plus torward and reflected power In2ranges

(200 and 200J watts). Meter light requires 12 VOC . Optional AC adapter
MFJ-1312is available tor $9.95.

5-posltlon Int.nnaswltch (2 coax lines, through tuner ordirect, random/
balanced lineor dummy load). SO-239connectors, ceramic feed-throughs,

binding post grOUnds.
D.lulliluminum Iow-profll. c.blnet with sub-cnassts for RFI protection,

black finish , black front panel wlth ra ised letters, till ball .
MFJ-981 , $239.95. 3 KW, 18posItionswitched dual Inductor•

SWRlWattmeter. 4:1 balun.

TO OIlOER 011 FOR YOUR NEAIlEST
OEALEII, CALL TOLL·FIlEE

800-647-1800. call 601 ·323-5869
In Miss. and outside continental USA
reiex 53--1590 MFJ STKV

MFJ
MFJ ENTERPRISES, INC.

BOl 4M, Mlululppl State, MS 31762 '--- ....::==:...J

OIlDER ANY PRODUCT FROM MFJ AND TRY IT· NO
OaUOATION.IF NOT DEUGHTEO, RETURN WITH­
lUll DAYS FOR PROMPT REFUND (l ESS SHIPPING)
• Oneyear uncorn:l itional guarantee • Made in USA.
• Add shipping/handling shawn In pal'lnth.sls
• e,ll orwrtt. lorf.... c.tl fog, O'I.r 100 products.

"When You Buy, Sa y 73" 73 for Radio Amateurs • September, 1985 9



Has lront panel sensitivity control .
Normal/ Reverse switch eliminates retuning otth l le

checo.lAg lor mvenec RH V Speaker lac" + 250
'IDC loop output
Eu r 2206 sine waye genenltor qrves phase con­

tinuous AfSK tones staroerc 21~ Hz mario; anc
229S/2975 HI space Microphone lines AfSK out,
AF SK ground. PH out and PH ground
FSK keying lor tnlnsceivllrl wllh f SK mout
Has sharp 800 Hz CW fil ter, plus aoo mi nus CW

~ e y lAg ana external CW key laco. ,
K.ntroniu softw. re compatible socket.
Exclusive TT URS-232 general purpose socket

auc.....s inlerlaclng to nearly any personal com­
puter .....Ith most appropriate software Available
TTL/RS·232 lines: RTTY cemcc out. CW cemcc
out (TTL only), CW·IQ in, RTTY in. PTT In,
key IA . All signal lines are cutterec and can be IA­
vertec uSing an internal OI Ps..... rtcn.
Metal cabinet. Brushed aluminum Iront 12'ft x

2'ftx6 inches lB VOC or 11 0 VAC ...rtn oouonar
AC adapter , MFJ-1312, $995 ,
Plugs between rig and C-6I. VIC-ZO. ADple, TRS·

SOC . Alan, T1-99 arc other personal computers
Use MFJ. xarurcnrcs . AEA arc other RTTv/
ASClI fAM TOR/ CW soil ware

o- ---
---

----. i ••e
a

... _

---I N Fl RTTY/CW DELUU CO....PUTER lNTEI'IFACJ:

-....1....-
-•

•

MFJ 'S MOST AOVANCED RTTYIASCIi/AMTOR/CW COMPUTER INTERFACE HAS FM , AM
MODES, LED TUNING ARRAY , RS-232 INTERFACE, VARIABLE SHIFT TUNING , 170/850 Hz
TRANSMIT, MARK-SPACE DETECTION.

MFJ RTTY/ASCII/CW software on tape, cables for C-64/VIC-20.
•

MFJ-1229 Engineering , perform- Transmits on both 170 Hz and 850 Hz shitt.$179 95 ante, value Ind features Buill·in RS-232 interfacI ,no extra cost.
sets MFJ's most seven- Variable shift luning lets you copy any shift
ced RTTY/ASCII/ between 100 and lOX} Hz and any speed (5· 100

AMTOR/CWoomputerinterlaceapartlrornOlhers. WPM RTTY/CW and up to 300 baud ASCII )
FM (limiting) molle gives easy.trceore-tree oper- PUSh button lor 170 Hz sh ill .

afton . Best lor general use. oil-shift copy . ctrt- Sharp multi-pole mark Ind span tillers give
mg $Ignals. and moderate signal am] DRM levels. true mark-space detection . Ganged pots give space
AM (non-limiting) mode gives superior per passband tuning with constant bandwidth . Factory

icmence under weak signal conourons or when adjusted trim pots lor optimum utter perlormance
there are strong nearby stancns. Multi-pole "tive l iltef1 are used lor pre '
Croullair mart-sp3ce LEO tuning Ifnly nmu- limiter . man. space and post detect ion htter-

tares scope ell ipse tor easy, aeturate luning ing Has automatic threshold correction . r ms
even unaer poor sqnar-tc-norse conditions. Mark aovenceo design gives gooct copy under ORM .
and space outputs lor true scope lurnog . weao. scnats ancl selective lading

MFJ.1116

$19.95

-

-
~ .•.•"'JII1I

MFJ ANTENNA BRIDGE MFJ.2..
579.95

•

Tr1m your entenna fot optimum per­
formance QUickly and easily. Read
antenna resistance up to 500 Ohms.
Covers all ham bands below 30 MHI .
Measure resonant frequency of an­
tenna. Easy to use. connect antenna,
set frequency, adjust bridge lor me­
te- null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable , self-eon­
tarned. 4x2x2 in. 9 V cattery or 110
VAC with adapter, MFJ-131 2, $9.95.

MFJ PORTABLE ANTENNA
I

MFJ's Portable Antenna lets you operate 40, 30,
2{) , 15. 10 meters lrom apartments . motets. camp
sues. vacation soots . nearly any electrically clear
location where space Iqr a lull sin antenna IS a
problem ,
A telescoping whip re os to 54 In.l is mounted

on self·standlng 5'llx6 x2V, IACh l't1enohc case
BUilt-in antenna tuner. Id strenght meter. 50 feet
RG·58 coax ccmcre te Itl 'band POrtableantenna
system that you can use earlyanywhere Up to 1XI
...atts PE P I

MfJ-l 621

$79.95

Greatly improva transmitted SS8 speech tor max­
mum talk power . Eli'1lf1s out speech peaks and val­
leys due to voice, microphone and room character­
istics that make speech nard to understand. Pro­
duces ceaner. more intelligible speech on receiving
end. ImprDli'eS mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between
miCand rig. 4 pin mic jack. shielded output cable.
High, mid, low centrots provide ±12 db boost or
cut at 490, 1170, 2800 Hz. Mic gain. on/off/bypaSS
switch. " On" LEO. 7K2x6 inches. 9 V battery, 12
vnc or 110 VAC with adapter , MFJ-1312, $9.95.

MF~ OtiUJI ElllC1nInlc K..,.r seeos iambic,
automatic. semi-auto or manual. Use squeeze, sin­
gle levef or straight key. Plus/minus keying. 8to 50
WPM , Speed, weight, tone, volume controls. On/
Off , Tune, semi-auto switches, Speaker. RF proof.
7x2x6 inches. Uses 9 V battery, ~ VOC or 110
VAC wilh AC adapter, MFJ-1305, $9.95.

MICROPHONE EQUALIZER

MFJ-550

$49.95

MFJ-407

$69.95

MFJ ElECTRONIC KEYER

•

MFJ-1Z21

$79.95
MFJ MULTI·FUNCTION
TUNING INDICATOR

.-1-

MFJ-11lB

OROER ANY PRODUCT FROM MFJ AND TRY IT-NO
OILIGATlON. IF NOT DELIGHTED , RETURN WITH­
IN 3D DAYS FOR PROMPT REf UND (LESSSHIPPI NGI
• One year unconditional guarantee . Made In USA.
• eoo $4 00 each shlpplng/hanallng • Call or write
lor Iret cata log , over 100 products

MFJ
MFJ ENTERPRISES, INC.

Box 494. Mississippi Stale, MS 39762

TO OIlDER OR FOil YOU II NEAIIEST
DEALER, CALL TOLL-FREE

800-641 -1800. Can 601 ,313·5869
In MISS and oumoe ccnnneotaurse
Telex 53 ·4~ MFJ STKV
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER. ANTENNA SWITCH. BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

$99.95 MFJ'14'D

NE W
FEATURES

MFJ'. lut..t "lIIn!llunlr PIcks In plenty 01 n•• ,..turnl
• New Styling! Brushed aluminum Iront. All metal cabinet.
• HI. SWRlWln met. r! MOfe accurate . Switch selectable
300/30 watt ranges. Read torwaro/ retlected power.
• NI. Antenna Switch! Front panel mounted . Select 2 coax
lines, direct or through tuner . random wire/balanced line Of
tuner bypass for dummy load,
• NI. li rwound Inductorl Larger moreetncent 12 position air­
wound inductor gives lower losses and more wattsout. Run up
to 300 watts RF power output . Matches everything from 1.8 to
Xl MHz:dipoles . inverted vee. random wires . verticals, mobi le
whips, beams. balanced and coax lines . Built-in 4:1 balun tor
balance<l lines. llXXlV capacitor spacing . Black . 1b3x7 inches.
lNorks Wlth all solid stale or tube figS. Easy 10 use , anywhere .
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0.0 •• 00. - ..•.. , ~ .•. .-_._-- - --

24/12 HOUR CLOCK/ 10 TIMER
MFJ.'D& •" 71
$19.95 !'lEV>, I
Swltdl to 24 \
hour UTC or
12 hour fonnItl
Battery backup
maintains time during power outage. 10 timer
alerts every 9 minutes after reset. Red LEO .6 Inch
digits. Synchronlzable with WNV. Alarm wlth
snooze lunctlon. Minute set, hour set switches.
Time set switch prevents mis-setting . Power out.
alarm on IndicatOfS. Gray and black cabinet. 5x2ll
3 inches. 110 VAC, 60 Hz.

Du.1 fitters Dive unmltchecl pertorTNlICtl
The primary filler lets you peak, notch, low
pass or high pass with extra steep skirts.
Auxiliary fil ter gives 70 db notch, 40 Hz peak.
Both filters tune from 300 to 30CKl Hz with
variable bandwidlh Irom 40 Hz to nearly flat.
Constant output as bandwidth is varied; linear
Irequency control. Switchable noise limiter for
impulse noise. Simulated stereo sounCI lor CW
lets earsand mind reject aaM. Inputs lor 2 rigs.
Plugs into phOne jack . Two watts lor speaker.
Off bypasses nrter. 9-1 8 VOC or 110 VAC with
optional adapter. MFJ-131 2, $9.95.

1 KW DUMMY Lg.e~"$39.95
Tune up t..t, Imnd 1 II - .
life of IIn.ll, reduce
aRMI Rated l KWC W \i "" ,.~~ ,"
or 2KW PEP lOf 10 rmn- "
utes. Hall rallng for 20 j •...-...."

minutes. contlnuJus at I
200 W CWo400 W PEP. ,... ._ --,':.
VSWR urlder 1.2 tc 30 I J
MHz. 1.5to 300 MHz. • \
Oil contains no PCB . ~ >:E""-- --V
50 ohm non-inductive resistor. safety vent.
Carrying handle. 7Vtx6¥. in.

DUAL TUNABLE SSB/CW/RTTY
FILTER MFJ.752. $99.95

I

TO ORDER 011 FOR TOUR NEAREST
DEALEII, CAU TOLL.fIlEE

800·647·1800, C.II Ol' ·323-5869
In Miss. and outside continental USA
Telex 53-4590 MFJ STKV
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MFJ
MFJ ENTERPRISES, INC.

801494, Mllllulppl Stlte, MS 39752 L .-.I

VHF SWR/WATTMETER
MFJ..12 $29.95

MFJ/BENCHER KEYER
COMBO

Low COlt
VHF SWRJ
Wlttmeterl
Read SWR
(1 410170 MHz)
and forwardl
reflected power
at 2 meters. Has l:l and 300 watts scales. Also
read relative field strength. 4x2x3 in.

POLICE/FIRE/WEATHER
2 M HANDHElD CONVERTER
Tum your IYnthlltltd IClnnlng $39.95
2 meter h.ndheld Inlo I hot Police/ If · MFJ
FlnlWeather b.nd le.nner! 13
144-1 48 MHz handhelds
receive Police /Fire on 154·
158 MHz with direct Ire'
Quency readout. Hear
NOAA manttme coastal
plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feedthru allows simultaneous
scanning 01 both 2 meters
and Police / Fire bands , No
missed cans.Crystal contrOl led. Bypass/Off
switch allows lransmilting (up to 5 watts). Use
AAA battery. 2Y.xl'!fxl Vt In. BN e connectors,

MFJ·422
$109.95

Thl belt Of
III CW worid..
a deluxe MFJ Keyer in a compac onliguration
thatlits right on the Bencher iambic paddle !
MFJ Kever - small in size , big in features. Curl is
lO44-B IC, adjustable weight and tone,frontpanel
volume and speed contrOls (8-50 WPM). Built·
in dol11ash memories , Speaker, sidetone , and
pysh button selection 01semi-automatic/tune
or automatic modes. Solid state keying. Bencher
paddle is lully adjustable: heavy steel base with
non-skid teet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-l305. $9,95.
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RX NOISE
BRIDGE " -.' -;
Millmill ~O:'i0 '~.- -- ~ ...- ..,-your Intennl
pertOnnlncel 59.9 MFJ·202B
Tells whether to shorten or lengthen antenna tor
minimum SWR. Measure resonant frequency.
rad iation resistance and reactaree.
N.. FlllUm: individually calibrated resistance
scale, expanded capacitance range (t 150 pt).
BuilH n range eKlender lor measurements be­
yond scale readings. 1-100 MHz. Comprehensive·
manual. Use 9 V battery. 2114x4 in.

INDOOR TUNED ACTIVE
r ,"PROVEO' ANTENNA

NEW . . gain " WorId Gnbbfr" rivell'," ",goer'1'1' " or IJIcMdI reception
of oullide long wlr..1 Unique tuned Active
Antenna minimizes Intermode, Improves select­
ivity, reduces noise cutsioe tuned band, even
lunctions as preselector with external antennas.
Covers 0.3-30 MHz,Tele
salping antenna.Tune,
Band,Gain.On-ofl
bypau controls.6xb:6 in.
Uses 9V battery,9-
18 VDC or 110 VAC with
adaPter, MFJ-1312, $9.95. MFJ..1D2DA $79.95

OIlDER ANY 'RODUCT FROM MFJ AND TilT IT· NO
OIUGAnON.IF NOT DEUGHTED. RETUIIN WITH­
IN. OATS FOR ~OMP1REFUND (liSSSHIPPING).
• One year llICOIICIltIMII guarantee . Made in USA.
• Add $4.00 each shipping/ handling • CIII or wrttI
for frM AtlIOg, IIMr 1011 pnO\IctI.

MFJ.1224 • _. • . _ . _. _ _-=-_
$99.95 .~ ii.:.'T;. t. - _.

FrH MFJ RTTY/ASCII/CW 10ftwirtl on tlpelnd
ubll tor VIC-ZO or C-64. Send and recelve com­
puterized RTTY/ ASCI I/CW with nearly any per­
sonal oomputer (VIC-20, Apple, TRS-8OC, Atari,
11-99, Commodore 64, etc.). Use Kantronlcs or
most other RTTY/ CW softw.n. Copies oolh mark
and space, any stlift (including 110, 425, 850 Hz)
ancl any sPeed (5-100 WPM RTTY/ CW, 300 baud
ASC II). Sharp 8 pole active fitter lor CW and 110
Hz shin. 5eods 110. 850 Hz shift . Normal/reverse
SWitch el iminates retuning. Automatlt noise limiter.
Kantronics compatible socket plus exclusive general
ptJ"pose socket. &:1 %x6 In. 12-15 VOC or 110 VAC
with adapter. MFJ-13t2. $9.95.
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Gary Rennie K(8BN/7
9124 E, Ctencove
Mesa AZ 85207

...-- G fl. CH.'"
~ LI NK FENCE

the neighbors and XY l to ler­
ant -HI , HI !)

An added plus with the
general-coverage feat ure of
my T5-4305, li ke many of the
newer rigs, the CCO setup I
use work s exce llently on
those other bands f or re ­
ceive. Remember we have
here a very broad high-pass
fil te r of an antenna, w ith ex­
tended apertu re.

To bu i ld a CCO ta kes
some soldering t ime, accu­
ra t e measure ment , and
thought about designi ng in­
su lators and mount ing. Do
not be afraid even to wrap
the thing around your house,
l ike going under a roof over­
hang, if you are in a "no an­
tennas" area. The thing wil l
work! It just tota l ly reverses
what we learned about the
half-wave dipole. No high
su pport s? Again give the
CC D a try and yo u 'll be
amazed and on the ai r. You
may end up like me and f ind
it everywhere! .

TOP HE"ENT eoM YER$IQI<
A6 T30pF SILVER "'CA ,AOS ' 'll.
48 Wi llE SECT'ONS TO ;" , LONG
~ I". ClPACITY H.TS AT ENO

FErn POINT UP 27 H

300n TW'NLE AO

, I
t NYLON RO,,",

TO HOUSE

70 Pl . 300n
TV TW'NLEAO_

NYLON ROPE
LOO P SUPPOR TS -.......:::- ~ ,

clamped the th ree 10-foot
mast pipes to it. W ith the
tota l mounting area being
aboutBO' x 64', l hadtobe
creative!

Most p eo pl e I contact
who are int erest ed in t he
CCO antenna say they do
not have the room. Phooey!
I would say my city-size lot
is ave rage for urban dwell ­
ers, and the neat thing about
the CCO antenna is that it is
unbelievably to lera nt of
your creat iv ity! (Now to get

It ended up like the draw­
ing, Two thirds of the f ull­
wave SO-meter CCO is 10
feet off the ground and on ly
3 to 4 feet f rom the metal
fence! Yet I worked VKs and
Zls on 80 (with the band
open)! The 40-mete r e le­
ment just inches under the
SO-mete r element was luck­
ier. I'd say about 60% of it is
up between 10 and 27 feet
(somewhat l ike a conven­
tional inverted vee).

Fig. 2. The 80/40 CCO schematic.

T IEO TO FENCE

"~ 3G ". LOA DING D<S K

"<, - NYLON ROPE

131 '0 f•• MAST PIPE$-II"::::::::::::::::::::;:::~;::;;:=

ilOTH {L{M{NTS HAV{ A 4 TKn
I WAn R{S'STOR 1H ....RlLL{L
TO TH{ c....."TOR

So again (see Fig. 2), the
80-meter element h as 46
750-pF caps, 46 47k-ohm, 1­
Watt resistors, and 48 wire
sect ions each 70 in ches
long. The 4O-meter element
has 46 390-pF caps, 46 47k­
O hm, 1-Watt resisto rs, and
48 w i re sections each 35
inches long. Ac tually, the
last wi re sections of the 40­
meter e lement a re 50%
longer to help w ith the cur­
rent fl ow out to the t ip. The
an-mete r e lement I con ­
st ructed has 36 "d iameter
hats for the ends to serve the
same pu rpose. The hats and/
or the extended last sections
are not really needed for op­
eration, but the authors of
the articles do say they wil l
improve the performance of
the CCO antenna.

The instal lation was the
f un part (see Fig. 3). I have a
27-foot pu sh -up mast
mounted on my house, My
backyard has a 6-foot chain­
l ink fence arou nd it , so I

LOW { R HUIENT 40M
VERS'ON
46 390 0_ SILVER " " A 'APS e...
A6 3 ~;" . WIRE SEC TIONS WH ERE
LAST 2 SECTIONS AR E 30 %
LONGER

and it is quiet on receive
compared to a regular hal f­
w av e inve rted vee at t he
same altitude.

I have no way to deter­
mine t he radiation angles
othe r than to accept w hat
W4FO and W 4ATE w rote in
their artic les. The darn thing
works! The CCO compares
equal ly with my home-brew
hal f -w ave di p o le s o n re­
ceived signal strength but is
su pe r io r whe n rece i v ing
wea k signa l s and sig na l s
with QSB. I am amazed, in
that I mu st be radiat ing a
mix of both high- and low­
ang le signa ls.

M y construct io n was
quite simple . I used abou t
423 feet of #1 4 insul ated
house-wire stock for the w ire
sections. I fed it in the center
and constructed the center
insulator out of a junk 3/8 "­
t hick hunk of sched u le-40
PVC plumbing clamp. One
could use probab ly any
strong plast ic just so it can
support the weight and the
pu ll of the elements and the
feed line. The feed line was
70 feet of the best 3DO-Ohm
TV twi nlead Rad io Shack
has (w ith the foam d ielec­
tric). Not hav ing an ampli­
f ier, t his would wo rk fine
and is easier to mount than
open-wire line. The TV twin­
lead with 100 Watts out can
handle any mismatcheswith
use of an antenna tuner and
be reasonable in terms of
losses.

The insulators for the ca­
pacitor/resistor networks
were 1-1/2 <long sections of
3/4 "diameter PVC pipe (see
Fig. 1) . Af ter construct ion,
these insu lators were f illed
wi th clea r GE silicone caulk
to encapsulate the compo­
nent s for weather p rotec­
t ion . locating t he silver­
mica caps was the longest
pro ject. I found p r ices as
high as $1.25 each to 12¢
each. It pays to shop! The
vo ltage rat ings of my caps

- -",., .
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SCT110 VHF Xml rlEJ,cll. r Board

a l O Wla. Oulpul 100% Duly Cy!;le l
a lnfinlte VSWR proof
a True FM lo r exc. audio quality
a DeSigned apeclflc.lly fOf ccotrnuoua rplr ae",lce,

Very 10 '" in "while noise."
a Spurloua-.75dB. Harmonics-6OdB
a W,lh .00ll5% .,.1.
a BA.3D 3D WI. Amp board & Heat Sink,

3 Me. LP.lill8f "- ..... p-. llfIn$OI.

a BA75 75 Wt. unit also available.

SCT110 Transmitter Assembly
a SC TI fO mounftld In .1I~1ded /Iou.lng
a Samen used Ofl SCR 1000 & 2000 Y
a Com ple le ly aslmb!d. wIF.T. ca p., 50239 conn.
a 10. 30, Of 75 WI. unit.

SCT 410B UHF Tran smitter Bd. or Ass)'.
a 5'10114" 10 SCTllO. 10 WIS. nom.

_Now includes "on board" propor·
tiona' Xts' OscJOr-t'n circuilry for ~er'Y
high stability!

• BA40 4OW. UHF AMP. BD. & HEAT
SINK

• Hig h performance, Supe r versalile design
• Usea new high qUllity Xlal cootecnee Decoder

IC. wlI'Ilghlmmunlly 10 Ill is ing
• Decodea aU16 d ig ill
· 3 OWOFF Funclionl per Main ca,d. Eas ily ex·

pandable 10 any no. 01 ' unct ion l wiExpansion
c.....

• Field Programmable,,;a p1ug--+n Coded Cards
• Lalclled or pulsed OUlputs; many unlquoe 3--d ig il

codes available. Nol ".. lca lly l-dig it a. wnh
com~ririve u ni /l.

·l,en . il lo r Switch ou tputs can d irecl ly lrlggel
solid Sla le circuitry Of felays , etc . lo r sny Iype 01
conlfol lunCllOfl.

• Inlenaceahle 10 Auxiliary EQu;pmeI11
• Low Power Consumplion CMOS TechnolOgy.
~VOC Inpu l. GoIO-pIl1ed conneclOf$.

TTC300 TOUCH TONE CONTROLLER

~~~~~IM~P~R::O~VEOSCT410B
TRANSMITTER ASSY.

Fl ·6

For 10M,
2M,

220 MHz,

& 440 MHz

Repeater Tone & Contro l Bds.
FOf' SCR100011000 &. CTC1001'1 02S0 only

-

FL6 Receiver Front·End Preselectors

a FL.e: 6Hi·Q Reaonal0r8 wil" Lo-Notse
T' l nalilor Amp 12M or 220 MHZ)

a FL-4H: IHI-Q ....lul . lt$QnlI.tQr1l "- l,o.Notse
Tr. Amp. In "'leIded l'Iou.ing· l~70MHZ)

a Exlrlltn&ly Ilelpful ., I lles ....llh ....ny neert>y

,,.nsmllle~ to "flllet-OUI" 11Iese OUI-oI-band algn.la.

Call or Write for Data Sheets

• l1llR·1 " Ka rc h",n• •• Killer" o r "Tlma Out W. rn ln9
Ton. " Bd.

a TRA· l ' 'Courtesy To ne Beeper" Bd.

a PSM·1 Po_ Supply Mod Kit .-.ptac:el Dartington

pa.. tr....ll lor In oIdaf SCR100011000L

CTC100 Rptr. COR Timer/Control Bd.
• Complele solid Sla la eonlrol fo< rpl r COr, "Hang" Timer,
"Ti~l"' Timer, TX$huldo...r>IReMt, etc.

• Incl.- InptllS "- QUII)IJIS for panel eon'rols &. lamps.

\' ~~--~~I. . ·e e
• • • •

-0
SCR 500 VHF/UHF

.EW LINK/CONTROL RCVR.
• SCR200A Of SCRISOA r.ck mounted
• Available wll~ or wlll10u l melers and

power s upply

0 1D250A CW 10.,.
& Audio Mixer Board

• Imp'OO'ed! No..- includes ~audio mule" clrcuil aod
"Emergency Pow...•· 10 oplion.

• I InP'l 1AF Mixer &. Local Moe. amp.
• PROM memory-250 bltslc hannel.
• Up 10 I dillerenllO Chan ne lS!
• Many ctne- teatu ree, Factory progflmmed.

SPECTRVItf COItfItfVNICATIONS

lii!iiiiil;;;;:T:h~e~s~e_a re professional "commeraet Grade" Units-Designed for Extreme
• Environments ( - 30 to 60° C.) All Equipment Assembled & Tested.

1055 W. Germantown Pk, 59 0 Norristown, PA 19403 0(215) 631·17100 Telex: 846-211

SCAP Autopatc:h Board

APCM Board
a Used ...'SCA P~r<l 10 p'ov.o. ~w PilICr,.·

ilnel lilno l in" Control 0 1~Pt' iI"~'

a IncluO" S Iil n d h~ iln s . .."nQ C"Cu' !I ,

lightning Arrester For SCAP
• Gas Dischar lle Tu be shun ts phone line

sUllie s 10 ground

• Handles up 10 <I.OX! Amps!

• The Best device &'YailabIe 10 protect AuI~lcn

equipmel~ from IVIIIliog ownga. $17.00 .. SM.

e PrOVIGeI .1I balic .ulop.'Ch lunCllo ns
a Secu.e 3 Dlgll Acce n ; I Au. On·Ort funCllOn,

AudiOAGe ; Bu lll·ln lime", etc Be.ulltul ,," ud ,o '
a Qf I ,n" lb ll bel I lso . v. ,I.bl.
a Wrll . C. U IOf dal.i1s Ind. d."._,

Complete Receivet' Assemblies
• Ac:vr. Bd. moun,1'd I.. . 1I1. 11M<:! hou.lng.
_ Comple ' • •y nmtll" &. , . ,Ied. • ,F T Clp' .

50239 conn

COMPLETE SHIELDED ReVR. ASSY.

VHF & UHF Receiver Boards
SCR2QOA·VHF SCR450A·UHF

• To lllly Act""CN o.,lg lI l
e 8 Po le F,o lll End Fit•• * id l dyn,m lC
""ge-.eal>Ce. O' e<lOad . 119UIIOUS Reap &
InlemlOd.

. s... Q.25 .Vt1al8 SlNAO I'1P-
e SeI -&:18 C 1: e s KHz ·1JOdB C 1:301<.111 (8

Pol" C,." ll l ... Pole c.••mle FIt . ,
" 'S M".".., Ol&erl ml nalor &. OeYI.tlon MI •. Output,!

e e oc . • ud. O Clu llo!y' Fut squlI lch' wlO.CIOl» 'Io
Cry stal, (" Super S" .,p" IF Fit•. "50 ' .",.)

New FL-4 UHF
Helical Resonators
Installed In Rcvr..
or Fl-4H Preaelector Unit

• .Q uNIt In tIM SCA100G. R.IIdy 10 drop .....o your
• .,.1_1

• UHF RCYI'. A" l' Now A....Il,bI. wlSupel"
Sha rp Fl -4 H. lea l A. sonators. Gr.a tly
redue. s lM& "out 01 ba nd" Interterence'
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Shoot .t Will
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celebrate 25 years of 73 for Radio Amateurs
by treating yourself and a fellow ham to an un­
beatable subscription offer!

Here's how It works-When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48-8
50% savings off the regular renewal rate!

You don't need speciaJ salesmanship abil~

ties. Simply show your mend 73 's:
• high-quaJity construction projects and week­

end gadget ideas.
• articles about satellite TVI or about the grow­

ing use of microcomputers in the hamshack.
• monthly ham help features and new product

news.
• international reports.
It's that easy. 73 will sell itself. And when your ham friend enters his name and address on the

coupon or anached card, you'll get your 73 subscription renewal for half-price.
But hurry! This special offer is available for a limited time only.
So grab a ham friend, grab a pen, and come join the 73 silver anniversary super-savings celebration!

Recruit

a Friend

and Get 73 for

r------------------------------------------i
I YESI We want to join the 73 celebration-a new paid subscription for my friend, I
: and a renewal for me at 50% off. i

SEND ME ONE YEAR OF 73 FOR RADIO BECAUSE I GOT A FRIEND TO SUBSCRIBE I
AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR I
PRICE OF $19.97. ONE YEAR FOR ONLY $12.48! I

D Payment Enclosed D Payment Enclosed D MC i
D VISA D AE D MC D VISA D AE D Bili Me I

Card # Exp. Date Card # Exp. Date ~ i
Signature Signature i I
Name Name .& I

Address Address ~ II

City State Zip City State Zip ! I
CINdIo'~ S2U7,~~ 13IU" .Ore~ rn,.us ....cn.. c..o. & Me:d:o $1oU8. foreign s.m.:. $22,~ One yfJ6I~. us IlnlI I
on us !lIM. Fc:nv'l ........... npw- ~ ~ 011 us bMI. Fa.." "..... ~....... 359ROK I

L ?3A';,r::::.~~s _PO 8o~~~~lngda~,NY-=-~737 J



Leo Simpson
140 lo."nton Avenue
PO Box 117
Waterloo NSW 1017
Australia

The Downunda Project: Part II
How to assemble and align the DSE

2m transceiverdescribed last month.

Editor's note: Part I 01 this article eppeared In the August, 1985, Issue of 73. Reprinted with permission lrom Electronics Austra/ja.

hole of 10 0101 so that its
sea ting plane can pass right
through the PCB and butt up
to the a luminum heat sink.
More on tha t la ter.

d ip ped in nail p oli s h re ­
mover.

Alte rnative ly. t he so lde r
mask can be sc ra ped off us­
ing a sha rp uti lity knife.

Constructo rs should also
inspect the board very
closely to see if the so lde r
mask has encroached onto
a ny of the mounti ng holes of
the co mpone nts. Check al so
tha t a ll component holes
have in fact been drilled and
that there is no evidence of
bridging in the copper pat­
te rn . None of t hese fault s
may in fact be present, but it
is better to spot them now
rather than try to find them
when most of the so lde ring is
complete.

It may also be necessary
to s l ig h t ly enlarge the
mo u nt ing hole fo r power
transistor Q22. This tra nsis­
tor is moun ted a nd soldered
on the unde rside of the PCB
a nd secured by a stud whic h
passes through the board .

Q22 requires a clearance

PCB Assemb ly

We a re now ready to com­
me nce assembly of the PC B.
Begin by insta lli ng the PC
sta kes a nd wire links. The
wiring d iagram (Fig. 3) ind i­
cates where mos t a re re ­
qui red . Additionally, four PC
pins a re req uired as a foun­
dation for the oscillator en­
clo sure and a s lo c a t in g
points fo r the front and rear
panel s.

The fou r PC pins for the
osc illato r e nclosu re a nd
ground pin for Q21 should
be fitted from the copper
side of the PCB so tha t the
longest e nd is through the
PCB

The use of PC pins for the
externa l w iring is optional
but we reco m mend it. PC
stakes make it so much eas­
ier to disconnect and recon­
nect wires if that becomes
necessarv.

There are 13 wire links on
the PCB a nd all except one
of these are la be led " Lx" on
the overlay diagram. The ex­
ception is nea r C158. This
one is shown but not labeled
on the d iagram. In addition.
note tha t one of the li nks
shou ld be insu la ted (nea r
D33)

With the job of insta ll ing
The OSE Commander two-meter transce iver kit. the PC stakes and wire links
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transceiver kit will receive a
de ta iled assem b ly ma nual
which descri bes const ruc­
tion on a ste p-by-ste p basis.
The pa rts la yo u t d iag ra m
comes complete with a grid
pattern and you simply in­
se rt each part in turn at the
grid loca tion and cross it off
the pa rts li st.

In add ition, the ma in PCB
wi ll be s u p p li e d w ith a
sc re e n-p rinte d overlay a s
seen in Fig , 2. The co pper
side of the boa rd also has a
solder mask to reduce the
possibility of so lde r bridges.

Board Pre pa ra tio n

Before actually moun ting
any of the co mpone nts. a
certa in amount of work on
the PCB is necessary. The
first job is to re move a 3-mm
strip of solder mask from the
ground pattern a t e ither end
of the PCB. This is best done
by masking off each 3-0101
strip with masking tape and
then removing the so ld e r
ma sk u sing a cotton ball

Construction Aids

All pu rcha se rs of thi s

W h ile the c irc u it of
the new VHF trans­

ceiver is relativel y comp lex,
its const ruct io n is re a so n­
ably simple a nd does no t re­
qui re any spec ia l assembly
techniques. A soldering iron
a nd a sc rewdrive r a re vir­
tua lly a ll yo u need . Make
su re t he iron has a s ma ll
chisel-shaped bit for quick
and effect ive so lde ring.

Most of the circuit co m­
ponents, with the exception
of front-panel and rea r-pa ne l
hardware , a re accommo­
dated o n a sing le-sided
printed circuit boa rd (PCB)
measuring 162 X 199 mm
and coded w it h t he Dick
Smith Electronics type num­
ber ZA1687. The front and
rear panels are al so made
from PCB copper la m ina te
and a re soldered a t right a n­
gles to the mai n PCB.

The whole PCB assembl y
fits (and tha t is the o pera tive
word) in to a speci a lly de­
signed ASS case which has
two interlocking halves se­
cured by four sc rews . It is a
neat a nd effective assembly.

As ca n be seen from the
pho to. the front panel has
white silk-sc reened la be ling
on a black backgrou nd . This
is combined with a n a tt rac­
tive set of knobs and other
hardware plus a backlit sig­
na l/power meter to produce
a professiona l-looking trans­
cerver.



Fig. 1. Circuit board, foi l side.

complete, there is now the
lon ger ta sk of insta lling all
the resistors and capacitors.

at very high frequencies, any
long component pigta il s will
act as unwanted inductors
and play havoc with the per-

Keep Those leads Short formanee.
The most importan t point Q uite a few of the rests-

to remember when install ing tors have to be stood "o n
all these sma ll components end" to fit them in. When
is tha t the pigtai ls shou ld be this is done the clearance be­
kept as small as possible. Be- tween the end of the resisto r
cause the circu it is working body and the PCB sho uld be
18 73 fo r Radio Amateurs . September, 1985

around 1 mm . It isa good idea
to install these vertica l resis­
tors with the co lor code run­
nin g down t he bo d y. It is
eas ier to check the resistor
va lues in this way.

R111 (100k mshould not
be installed befo re FL3 and
Q8 are in se rt ed a nd so l­
de red . It lo o ps over the se
two components.

little comment is required
with regard to mounting the
capac ito rs except that you
must use the capacitor type
specified. There are no ifs or
bu ts here . Do not inter­
change green caps Ii.e.. met­
a llized po lyester ) for
ce ra mics o r ta ntal ums for
normal e lectrolytics (or vice
ve rsa).



Fig. 2. Parts placement guide.

Th e yel low a nd o range
band s make up the code
which indicates the diodes'
type number.

C169 is a couple of light­
duty insula ted wires twisted
toge t he r. Th e a mou nt o f
twist is adj usted{sounds very
precise, doe sn't it?) during
the calibration procedure.

Semiconductors

The semiconducto r co m­
plement is 33 diodes, 30 tran­
sistors, and seven integrated

circuits. With the total of 70,
it might seem a lot, but don't
hur ry the task to get through
it quick ly.

Mount the diodes first and
again the pigtails should be
ke p t as short as possib le .
Take parti cul ar ca re with the
diodes that are mounted "on
end " Make sure that the po­
larity is correc t. Remember

that once you have so ldered
and clipped the leads you
will not be able to reuse the
diode if you find it has been
installed the w rong way
around . D14 is installed with cath-

Pay pa rt icu la r a ttention ode end up and anode to
when install ing diodes D22, PCO ground. It is part of the
D 23 , D24 , and D2 5 . The pi ckup (in c luding " gi rn­
cathode end of these diodes mid " ca paci to r C169) for
is ind icated by the red band . the meter circuit.

73 for Radio Amateurs · September, 1985 19
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In practice, this simply in- Inductors
volves pushing the transis-
tors down onto the board as By now you are ready to
far as they will go without begin installing the various rf
placing undue strain on the transformers and coils. Ten
leads (and on your finger- of these have to be wound
tips). by you, the construc tor. The

nece ssary deta ils of t hese
The T0-39 meta l-package a re show n in Table 1 . The

transistors, Q20 and Q21, a re ma in poi nts to wa tc h here
mo un ted f lat against t he are that you mu st use the
PC B. The meta l case of Q21 correct gauge o f wi re for
must also be grounded by each coi l and that the coils
soldering it to a PC pin which are wound exactly to speci­
shou ld al ready have been in- fication .
stalled. Clip-on heat sinks Note thatthe hairpin coi ls,
are also fitted to Q20 and L21 and 124, must be dimen­
Q21 . sioned exactly as called for

As already mentioned at in the table.
the start, Q22 is mounted on Coils L8 and III a re sup­
the copper side of the PCB. plied a lready wound a nd
It has fou r brass tabs which must be insta ll ed the right
are soldered directly to the way around. If you closely
PCB copper pattern. Make examine the red plastic form
20 73 for Radio Ama teurs · September, 1985

Care is a lso required when
mounting the transistors to
ensure correct lead orienta­
tion . Double-check each
transistor against the circuit
diagram before soldering it
into the circuit All the sma ll­
signalplastic-pack transistors
plus the meta l-encapsulated
TQ·18 types (Q6, Q7, Q17,
Q25) should be mounted so
that the transistor bod ies a re
about 3 mm above the sur­
face of the PCB

sure it is correctly oriented
before soldering.

The integrated circuits re­
quire little comment apart
from the two that a re CMOS .
These are 1(2 and le3, the
4560 decima l address, These
should be solde red while the
iron has its barrel connected
to the PCB ground pattern
via a jumper lead . So lde r
pins 16 and 8 of IC2 and IC3
first, and then the remaining
pms.

for eac h coil you will notice
that one side of the fo rm has
a long vertical rib while the
other has a short vertical rib.
In the case of L8, the long rib
shou ld be adjacent to lb, In
the case of l l l, the long rib
should be closest to Q1, the
80140

Assembly of the ma in PCB
can now be completed by in­
sta ll ing the fil te rs, the four
crystals, and the preset pots,

Finally, it is necessa ry to
shield the vco to pre ve nt
spu rious rad iation into adja­
cent circuitry. Supplied with
each kit is a strip of double­
sided PCB laminate which
should be cut into four 28­
mm lengths. The four stri ps
a re then soldered to the PC
pins at the corne rs of the vco
circuit.

Final Assembly

Atten t ion ca n n o w be
turned to the fro nt and rear
panels. These are supplied
with the necessary cutouts
for all the hardware, and as­
sembly is rea lly very straight­
forward . For example , the
frequency-selector sw itch
just clicks into place and has
its own bui lt-in reta ining sys­
tem.

Leave the heat-sink assem-

b lv a nd me ter off at t h is
stage. Note that R37 (470 m
is strung between the outside
lugs of the volume and
SQuelch pots, as depicted in
the wiring diagram.

With the hardware fitted,
slip the front and rear panels
into the ir respec tive mount­
in g s lo ts in t he case a nd
mount the main PCB using
the four self-ta pping screws
provided. The PC pins at the
front and rear of the ma in
PC B are now soldered to the
end pane ls and the case fully
assembled to make sure that
everything fits.

Adjust the PCB assembly
as necessary, then remove it
from the case and run a se­
ries of solder fillets between
t he gro und pa tte rn of the
ma in PCB an d t h e e nd
pane ls . T hi s p rov ides
strength and rigid ity.

With this done, the rest of
the assembly can be com­
pleted. Install the heat-sink
assembly for Q22, which is
composed of a short channel
extrusion and a single-sided
heat sink fo r the rear panel.
These a re secu red u s ing
sc rews and nuts su pplied
wi th the kit . Fi nally, com­
plete the wiring according to
Fi g. 3
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5. With an accurate input
frequency of 146.<XXJ MHz,
change the switch from + 5
kHz to normal and adjust
L15 (rece ive r frequency ad­
justment) for best audio
quality. Please note that the
+5 kHz mu st be adjusted
first, and then the normal fre­
quency , as these a dj u st­
ments will inte ract.

6. At this point, with a cal­
ibrated signa l, the sensit ivity
of the receive r should be bet­
ter than 0.5 p.V for 12 dB
Sinad.

If minor rece iver instabil­
ity is experienced. change
R12 from 10k n to 12k u This
isdue to the va riatio n in gai n
of the rf amplifier, Q6.

Transmitter Alignment

1. Align at 144 MHz sim­
plex.

2. With a suit a b le lo ad
and frequency counte r con-­
nected to the output socke t,
press the PTT button and
monitor the input current. Rf
output should be available.

3. At 144 MHz simplex.
adju st 19 fo r max imum rf
output. Note that this is a
c rit ica l ad justment; o nce ad­
justed. do not a lte r it.

4. The n adjust Ll0 a nd
I I I for maximum rf output
(sti ll at 144 MHz simp lex).

5. At this point, the rf out­
put should exceed 10 Watts.

Approxim ate c u rr e n t
drain is 1.9 A a t lOW and 2.2
Aat15W.

6. Now select 147 MHz
and press PTT. Rf o ut p u t
should be the same as that in
ste p 5. and no adjustment is
req uired . (No tun ing is re­
quired due to the broadband
power amphfter.l

Transmitter Frequency

1 . Set normal! + 5-k Hz
switch to the + 5-kHz posi­
tion. Set frequency to 146
MHz, then press PTT, mak­
ing ce rt a in that both f re­
quency counte r and dummy
load a re co nnected to the
output Then adjust l16 for
146.005 MHz.

2. Switch the norma l! + 5­
kHz switch to the normal po­
sition and adjust fo r correct

T
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adjust l 7 for maximum no ise
in speaker.

2. Wi th su itab le signa l
source (i.e.. signal generator
o r a ha nd-he ld t ransc e iver
held near a radio. etc.I ad­
just tz. l3. l 4. L5. and L6 for
maximum reading on the sig­
nal meter. reducing inp ut as
req uired to obtain half-scale
read ing. This should be per­
formed at 146 MHz (center
band). Your local repeate r,
slow Morse beacon, or pro p-­
agation beacon can be used.

3 . With a known input
frequency. ad just l 6 and L7
for best sound (best audio
qua lity).

4. With an accurate input
frequency of 146.005 MHz
and the + 5-kHz switch on.
adjust 114 fo r best a udio
quality. (A sepa rate 2-meter
transceiver using a dummy
load and in close proximity
can be used.I

~ ~
~~nn '~Q.~ ---------

-4iJ. _::::::::?

.. -

rr

"

, 112T

• va r

2 I/2T

L26 Ie ell S E"C,
)'II ,n It.' .... I O' ....

LU ,eee, bl'C<o
171.. . . Ii 7 _ ) 0''"

.·HOlE ' EAIlITE CMOo; l
2' • • 5 TlN'C.

L2' 2$' 11' T'N/ C.
" .... 132_101...

' f AA'Tf HAll
2' ' II S E.It:.

L21 .. e ll s E. ' C.
LU '116. ... "1.1.... ) 0''"
L2' ClO$f _ OUN O

12" .. ,e, b/C.
,... . . Ii . .... ) 0' .

12) ,e e lloS E'/C<oI
L2' " .,.. ... ( 6 .7 ....) 0''"

CLOSf WOUNO

L') t$ e es [0 "=.
"' .. 132_lIU
CUlSf _ 0

Table 1. Coil cons truction de tails.

4, TP4 should show a sig­
nal of 600 kHz at approxi­
mately 2 V p-p (simplex­
144 MHz). (Minimu m level
of 1 V p-p and maximum
level of 2 V p-p nominal .)

5. Adjustl18 (offsetoscil­
lator) for maximu m ampli­
tude at TP4.

6. Select 147 MHz. The
de volts at TP3 should in­
crease to approximately 5 to
6 volts . The oscilloscope on
TP4 will show a level greater
than 1 V p-p at 3.6 MHz.

7. Se lect 146 MHz (sim­
plex ). Connect a du mmy
load to the output. The dc
volts at TP3 should be 4-4.5
volts. Now press the PTT but­
ton for a short period and ad­
just VR68 for 4-4.5 volts as
measured above.

Receiver Alignment

1 . With no signa l input,

Initial Settings

1 . Set the core of L18
flush with the top of the can.

2. Set the co re of 19 two
turns down from the top of
the can.

3. Set the core of Ll0 one
turn down from the top of
the can.

4. Set the slugs of co ils L8
and Ll l one turn down from
the top of the form.

5. Set VR68 to Vi clock­
wise rotation .

Voltage Checks

Connect the transceiver to
a 13 .8-V-dc power supply
and make the following volt­
age checks:

1. Without switc hing o n
the unit, check that the input
vo lt age is 1 3.8 V de . This
voltage can easily be mea­
sured between the switc h
contact on the volume con-­
trol and ground .

2. Switc h on (without mi­
c ro phone connected) a nd
check for + 10 V de at the
collector of Q1 (a llowable
tolerance 0.5 V).

3. Check for + 10 V de at
the emitter of Q4 (a llowa ble
tolerance 0.5 V).

Synthesizer Alignment

1. Check TPl (Test Point
1) for 10-k Hz clo ck fre­
quency at 6 V p-p (approx.).
Measurement for TP1 can be
easily ta ken from under the
PCB at pin 7 of IC6.

2. Check TP2 (o u tput
from L18 offset o scillator)
for rf output. Use a sensitive
rf probe or test probe as de­
picted in the inset in Table 1.

3. With osc illosco pe on
TP4 (mix-down freq uenc y).
located at IC16. and the de
mete r with the positive
probe to TP3. adjust L8 (vco
co il) for 2 .5 -2 .7 V at 144
MHz.

Alignment

This is quite a straightfor­
ward process, although you
do need access to some test
equipment: (1 ) a d igital mul­
timeter, (2) a dummy load,
e.g., DSE cat. 0.7027, (3) a 5­
MHz (or better) oscilloscope,
and (4) a digita l frequency
mete r.
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A complete kit Is . vall"
.ble for S1 49 plus post·
.ge nd h.ndllng from
Dick Smith Electron ics,
PO Bo lo 2249, Redwood
City CA 94063.

lected , c heck vo ltage at TP3.
Note this reading.

2. Using you r soldering
iron, me lt a libera l coating of
tra nsformer wa x (suppl ied)
o nto t he va rio us com po­
nents in the vco but do not
cover coi l l8 at this stage.

3. Whe n cool, read just l8
fo r the vo ltage read ing pre­
vious ly noted, then use the
transformer wax to sea l l 8.

In some cases, where high
ambient no ise fo rces the use
of high vo lume from the in­
te rnal speaker, m ic rophon­
ics may still occu r desp ite
the shield and the wax. If this
occurs, the best way a round
the problem is to use an ex­
ternal speake r.

Construction of the VHF
tran s ce iver is now co m­
p leted.•

fr eq uenc y Ii .e.. 146 ,000
MHz).

Waxing the Vco

O nce the alignment has
been completed, the vco en­
closu re can be filled with
wax to ensu re mechanical
stability and prevent micro­
phonics. The procedu re is as
follows:

1 . With 144 M Hz se·

Transceiver M odulation

1. With a suitable modu­
lat ion meter o r monitor re­
ceive r, a djust VR61 fo r
5-k. Hz peak deviation. The
setting fo r 5-kHz peak devia­
tion should be approximate­
lv ~ ro tation of VR61 .

This should be adjusted at
146 MHz simplex (center of
band range).

2. Adjustment of twist ca­
pacitor C169: With dummy
load co nnec ted to o utp ut,
press PTT a nd adjust C169
by tighte ning o r loo sen ing
turns to achieve90% FSD on
the signa l/power meter in the
transce ive r.
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P.C. ELECTRONICS
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• FULL CO LO R, SO UND, & LIVE ACTION Jus t lI ke b roadcast TV. Get on IhlS
e >cltlng amaleur Yldeo mode at our IUordable reldy to go prlC".

• WHAT IS REOUIRED FOR A COMPLETE OPE RAT ING SYSTEM? The TCro., s
doQwncon•• ".r outpu ts 10 any TV on cn 3 lor '~Iv'ng . Connect" good 10 cm
antenna and low loss coa. Plug in I'W composI te . ,oeo source you want to
transm,t: c..mera. VCR. computer. ere. PlUQ In any low Z dynam IC mIG or use
c;olor UnIe'" mIG lor Standard .!> mHz TV sound. Connect to 138 vde lor
WoN. mollIle. Of porl"bIe. See Cl'Iapt . 20 1985 ARRL Handbook. Tha" s ,, ,

• WHAT CAN YOU DO WITH THE TCl l1-1 ATV TRANCEIVER? Sho.. tneshac _
prOl.,; ls. computer prOll,,,m liShngS. home yi-deo I"pes. repe"l Space Shu"...
.ud,O and ..deo il you ha \1 I TYRO. ,__I SSTV or RTTY. We"tt\ef R;Ida,. do
publt<: ",,"ice e..... ts !M.Ich .s par."..........a thorls. ,aces. CAP $I!Ifch"s and
'escun ... ,ne hst goes on. OK <topendS on antennas a nd terraIn. IYPlcally I
to'" mIles , We na.e v>deo compensa' e<! RF hnear Imps lor 20 1$ 119) or SO
($ '89) wallS pep lor greater OK.

• FEATURES, Sma.1I 1>1 >2.5 ". Push to LooI< IPTU TlR SWIICh"'ll G"Asle l
dOwfK:Onve"er tunes wnOI" 420-ISO mHZ llafod. TwO ' w,tch s elected Y,deo &
aud IO inputs . . . RCA phorle lacks an<l '0 pin color clmera jac k. Kmll VIdeo
monl1or o utput. ever • w" ll peo RF oulput on one 0 ' twO (add 515) selected
c'ys tal coot ro lled Irequenc ies. 139.25. 131 .0, or 126.25 mHz.

CALL OR WRnE FOR OUR CATALOG lo r mo,e Inloor who is on in your a lea. w e
s toc k anlennes, mOdules, and "very thi ng you need o n "'TV

TERM S, VIsa . MC. 0' cash o nly UPS COOs by phone 0' mail. Checks mu51 clea r
blnk tercre sh ipment Price includes UPS surface Shipp ing in coot USA. o thers
add l ·A., Transmilling eQuipmen1 so ld on ly '0 licensed Tech clas s o r hIgher
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Harry D. Hooton W6 TYH
1420 Shamrock Lane
lincoln C~ 95648

Fighting Fire With Wire
If 15m is hot and your antenna's not, try the V-bomb array.

High-Gain Design

Most rad io amateurs to­
day use fa ctory-buil t multi­
band rota ry beam antennas
placed on the top of high
tower s . o fte n a t g re a t
hei ght s. Afte r 56 yea rs o f
h am ra d io . I a m o ft e n
a m us e d at th e shoc k ex­
pressed by the ham at the
o t he r e nd o f t he c irc u it
when he is informed that the
antenna at W6TYH is a wire
beam fed with an open-wire
transm ission line . In t he
mi n ds of m o s t m od er n
hams. wi re antennas wen t
out with Ma rconi.

There is a lso a widespread
be lief t hat to const ruct a
h igh-ga in wi re a rray o ne
needs a space as large as the
Saha ra D esert . A s ho rt V
beam (two wave lengths or
so on a leg) will be effec tive
for most OX work on 15 me­
t ers. b ut it is great ly im­
proved by adding a pai r of
half-wave wings as shown in
Fig.1 .

I am aff licted with a ter­
mina l iII ness - a pulmonary
condition that does not per­
mit much physica l activity.
W hi le in t he hos p ital. I
passed the time toying with

on ly h a ve se lec ted t h e
proper a nten na , but al so ,
through thei r knowledge of
propagation cha racterist ics.
will be abl e to take advan­
tage of favorable cond itions
as they occu r. How can we
lower the angle of the inci­
dent wave? How can we in­
crease the effective OX gai n
of the po pul ar simple a r­
rays?

case you a re not f amili a r
with this term, it refers to
patc he s of rel ati ve ly in ­
te nse io niza t io n - ion ized
"clouds" of vary ing intensi­
ty and size , moving, appea r­
ing . a nd d isappe aring at
random.

At t imes, the intensity of
ion ization in a sporadic-E
patch is much highe r than
that of the normal E layer.
When this happens. the ra­
dio wave is refracted from
the electrical cloud and the
signa ls, usua lly a t a distance
of 1200 to 1500 miles. a re for
a short t ime in the "d B over
nine" ca tegory. Because the
cloud is moving. often rap­
id ly, the e xcepti on all y
strong signa l can in a matter
of minutes (or seconds) drop
to a ve ry low va lue or com­
pletely disappea r. When the
station that you a re worki ng
sud de n ly goes o ut li ke a
light. the chances a re that
t he propaga t io n is due to
spo-ad ic-E conditions.

To be most effective fo r
long-distance (OX) commu­
nica tion du ring periods of
sunspot minimum. the angle
at which the incident radio
wave approaches the iono­
sphe re must be tow. When
the ang le of the incident
wave is lowered to approxi­
mate ly horizon-range cond i­
t ions, the c ritica l frequency
is about twice that obta ined
at 90 degrees.

The cr itica l f req uen c y
va ries wi th t he io niza t io n
density of the ionospheric
layers. At this time. most of
t he OX cont ac ts wi ll be
made by amateurs who not
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hams who have joined the
rank s o ve r t he pa st few
years and may not be very
famili ar w ith the vaga ries of
Hf-band radio propagation
as we pass through the peri­
odic sunspot minimum.

The newer ham shou ld
make himself fami liar with
the no rmal action of the
va rious ionospheric layers
involved in sky-wave propa­
gation of rad io shortwaves.
The wild propagation preva­
lent on the 15-meter band at
this time is probably due to
spora dic-E re fra ction . In

•

<-- --- - - 'O. fl ". y.l.
..)\ ' . TT EII" Of', , ".JCIII lOllI'S
', ; ce ,O,IIEer' ONAl l,

~ A,". ' NSUlATOII
'\)l allED'DI

~.-
2. 1120"1

" It. • '• .

n Sf po,,,,"•.------ - - ---- -,,,

": c,, ,
\. \ ----~~A~S-.;.~;~:. ,n

L "'l U IIl IIplloor
ENClDSUII[

Today, the prop agation
on t he high-frequen cy

amateur b ands- parti cu ­
larly the 15-meter band - is
wild, to say the least. Exclud­
ing the WWII years, I have
been on the a ir continuously
for over 56 years and have
never experienced such er­
ra ti c a nd unpredictab le
propagation conditions as
those occurring at this time.
Nevertheless. the contacts,
brief as most of them are.
can be very interesting and
exciting. This article is ad­
dressed especia lly to those

TOS""-'

"

Fig. 1. W6 TYH combination array for 15 meters.
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When two V sections a re
stacked, without the broad­
side elements the bi-direc­
tional gain will be increased
to about 7 d B in each di rec­
tion along the bisector. The
a rray norma lly is fed at test
point A, as shown in Fig. 1. If
one half of the phasing line
(connected be twee n the two
apex feed points) p lus t he
open-wire feedli ne are equa l
to one-hal f wavelength, as
shown. a high impedance
will appear at the end of the
open-wire line. The parallel­
resonant coupling ci rcui t
a nd the toroidal ba lun com­
p lete the tra nsm ission-l ine
syste m be twee n t he a rray
a nd the tra nsm itter.
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wing sections are each at an
angle of 55° with respect to
their adjacent legs a nd at
90° with respec t to the V bi­
sector li ne . Si nce two ha lf­
wave (180°) linea r radiators
operated in p hase ha ve a
ga in of abou t 2.6 dB over
that of a dipo le, we may add
this ga in to that of the V
beam. Thus, the 4.5-d B ga in
of the V plus the 2.8 d B of
the pair of half-wave rad ia­
tors equals 7.3 dB. Just to be
on the safe side. let's call it 6
dB. The effective DX gain
will be greater than the cal­
culated figures when addi­
tional sections a re added to
the V and the linea r rad ia­
tors.

Fig. 2. Details of the stacked Vbeam with broadside curtain
(lazy H). Botiv arrays operate in phase.

from the V with the added
pai r of ha lf-wave rad iators
was 58 while that from the
yagi was 56. Subsequent
tests with VK stations con­
firmed that the new array
was indeed producing a sig­
nal in the South Pac ific two
5 points stronge r than that
from the vagi.

It wi ll be easier fo r the
reader to fo llow if we de­
scri be the c ha racteristics of
each section of the ul timate
a rray as we go. The V beam
with which we started has
two legs. each 91 feet , 4
inches long. as shown in Fig.
1 . The correct apex angle for
a V with two-wavelength
legs is approximately 70 0 .

The distance across the
open e nd of the V is 104 feet.
9 inches. If we bisect the V
as indicated by the dashed
line in Fig. 1, we d ivide the
triangle (V) into two parts .

The angle between this bi­
secto r line and o ne leg
equals one half of the apex
angle or 35°. The 35° angle
is called the tilt angle and is
important in the design of V,
rhombic. and similar arrays.
According to standard pub­
lished data. a V beam with
two wavelengths o n each
leg wi ll ha ve a bi-di rec tional
gain of about 4.5 d B over a
di pole opera ting unde r the
same cond it ions o f heigh t
a nd power input.

The feedpoint at the apex
of the V is high impedance
and is normally fed with a
quarter-wave " u nive rsa l"
stub or a tuned open-wire
line . The tuned open-wire
line used to feed the W6TYH
V is a ha lf wavelength (22
feet) long at 21.3 MHz. From
the tuned coup ler ci rcuit, a
4:1 toroida l ba lun matches
t he 52·0h m (RG-2 13/Ul
coax ial line to the transmit­
ter. At the t ransmitte r, a
coax ial re lay is used to per­
mit instantaneous switching
of either the compa rison
yagi or the V-eurtain array to
the transmitter and receiver.

The two in-phase, half ­
wave sections a re stretched
in a straight line , as shown in
Fig. 1, and connected to the
V a pex feedpoint. These two

the idea of installing a V­
beam array st retched be­
tween three large oak trees
surrounding my ranch
house. As soon as Jwas phys­
ically able. with the aid of a
couple of teenagers, pulleys
a nd ropes were installed in
the trees at about the 40­
foot level. Then the V beam
was install ed and performed
very well in the two d irec­
tions a long t he bisector li ne .
However, it was desired to
increase the ga in of the ar­
ray a nd to lo w er t he ra­
diated vertical angle of the
bi-directional pattern . Ob­
viously. another V section
placed under the first one,
spaced from 3/8 to 1/2 wave­
length (free space) wou ld in­
crease the ga in by 3 dB, but
w ha t about th e ve rtical
a ngle?

At this time we got the
idea of add ing a broads ide
curta in a nd driving the two
systems in phase. The first
idea was to hang the curtain
section on the nylon rope
across the open end of the V.
However, this would require
a very long feed line to the
curtain and possibly a great
deal of experimenta l work
to make su re that the two
systems were actua lly ope r­
ating in phase. Finally, we re­
a lized that if the feedpoint
of the broadside section was
connected in pa ral lel with
the feedpoint of the V a rray,
t he two sectio ns . V and
broadside, would be driven
perfectly in phase (0° phase
difference) and no tricky
phasing lines or adjustments
would be necessary.

After a great deal of dis­
cussion with o ther hams, it
was decided to add the two
half-wave sectio ns to the sin­
gle V sect ion a nd try it out
on the a ir. The standard of
comparison was the two-ele­
ment yagi a rray described
several times in 73 (see the
May, 1980, issue). The yagi
has a forward gain of about
5 dB and usually had a slight
edge over the o riginal V
beam when working VKs
and Zls.

After addi ng the two ha lf­
wave sec tio ns, t he signal
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fu rther away from or closer
to the coil center poi nt a nd
read just 0 .

When properly adjusted,
the rf power may be in ­
c reased to full operating
va lue (say 100 Watts) and
the ind icator will re main on
zero. If the ind icator rises as
the power is increased, try
trimming a n inch or so at a
time from the open-wire-line
cond ucto r length and read­
just a s above .

Another good test is to
c heck t he loading at t he
transmitter. When the cou­
pler is properly adjusted and
the 52-Ohm line matched
th rough the balun to the
tuned ci rcuit, the transmit­
ter should load to the proper
de mil liamperes without the
use of ante nna tune rs and
simila r devices. If the trans­
mitter o u t p u t-s ta ge d e­
cu rre nt value is too low, try
moving the ba lun output ter­
mi na l connect ions fu rther
away from the center of the
coil.

The placement of these
tap connect ions is critical.
Move each tap connection
about 1f8 turn, retune C1 for
ze ro re flec ted power, and
c heck the tra nsm itte r o ut­
put ci rcuit dc-eurre nt va lue.
With the coppe r-tubing coil
as spec ified, ( 1 will be a t
about ha lf maximu m ca pac­
itance (about 75 pFl.

If the coi l spacing is in­
creased, the Q of the tuned
c ircuit will increase and the
load ing characteristics at
the transmitter are generally
improved. Howeve r, when
the a ntenna couple r ci rcuit
is h igh Q , the bandwidth will
be red u c e d s l ig h t ly. At
W6TY H, the match ing and
lo ad in g a dju stm ents a re
such th at the array ma y be
o pe ra ted abou t 100 kH z
each side of 21 .3 MHz be­
fo re a ny noticeable rise in
the swr value occurs.

The coupler circuit, as
described above, operated
perfectly with the V array
alone and with the one pair
of half-wave linear radiators
connected . W ith this ar­
ra nge me nt , the o pen-wi re
transm ission line was a half

nected across a copper-tub­
ing coil. The coil consists of
5 turns of 1/4-inc h copper
tubing wound 2-1/2 inches in
diameter and spaced to an
overall le ngth of about 4-1 /2
inches. The center point of
the coil is grou nded to the
metal case of the toroida l
balun a nd the coax ia l-line
o ute r conducto r (sh ield ),
The balun output terminal s
are tapped a bout 1 to 1-1 /4
turns each side of the coi I
center ta p. The balun taps
are moved closer to or away
from the coil center as re­
qui red during t he adju st­
ments.

With the ba lun connected
to the co il, set 0 at about
half maximum capacitance.
Connect a n swr o r reflected­
power mete r in se ries with
the ba lu n inp ut t erminal ,
place the se lec tor switc h on
forward (F) a nd turn the in­
strument sensi tiv ity control
completely off .

At the transmitter end of
the 52 -Ohm (RG-213/U or
RG-8fU) coaxial line, apply
about 5 Watts of rf power of
the correct frequency. For 15
meters, the a rray no rmally
wi ll be adjus ted fo r 21 .3
MHz . Turn up the sw r-meter
sensit ivity cont rol un t il the
indica tor reads exactly full
sca le.

Now, throw the sw r-mete r
selector switch to re flected
(R) and quickly rotate ( 1 for
the "d ip" o r lowest indicator
reading . If the indicator
does not go all the w ay
down to zero , move the
ba lun output connections
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Combination Array
Adjustments

The co mbination ar ray, if
built to the specif ic a t io ns
given here, is v irtua lly fool­
proof and will give a good
performance with the d i­
mensions shown in Figs. 1
and 2. Howe ver, to hand ­
hone the a rray fo r maxim um
fie ld intens ity, proceed as
follows .

Resonating a nd matc h­
ing: The feedpoin ts of the
ar ray proper a nd at the co u­
pler e nd of the open-wire
line are points of high
impedance (rf vo ltage). The
couple r co nsists of a 150-pF
variable c a p ac it o r c o n-

when using the V-curtain ar­
ray . Because t he stacked
broadside curtain se c t io n
tends to lower the vertical
rad ia t ion angle of the sys­
tem pattern , the effective
DX gain of the system is
greater than the tota l of the
section gains.

Alte rnative f e e d a n d
phasing a rra nge me nts a re
show n at Band C in Fi g, 2. In
the a rrangement at B, the
stack ing spac ing must be
equal to a half wavelength
(free space). and the connec­
tions to one feed point and
the phasing line must be re­
versed as shown. The open­
wire line between the feed­
point and the coupling ci r­
cuit must be a mult iple of a
half wavelength long. The
open-wire li ne may be co n­
nected to the feed point of
e ither the upper o r lowe r V
sections.
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Fig. 4. Antenna coupler details. V-bomb antenna system.
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Fig. 3. Radiation patterns of
multi-element phasedarrays.
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Now, if we add the fou r in­
phase ha lf-wave linear e le­
ments to the V system as
shown at test point A in Fig.
1, we add about another 6
dB of bi-directiona l gain to
the syste m. Since both the V
and cu rt a in sections are
driven in phase with each
other, thei r respective ra ­
diated fields add and pro­
duce a total bi-directional
gain for the system of about
10 to 11 dB.

The exact gain over a di­
po le is dependent upon sev­
era l factors, but you can be
assured that th is is a hot an­
tenna syste m, both transmit­
ting and receiving. Signals
from the South Pacific that
produce an S eneter reading
of 3 o r 4 with the yagi usu­
ally are past the 59 point
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signal report was 59 + 20
dB.

then " f ill in " wit h high
power.

Using the Super Antenna Wa tch t he s ig na l-le ve l
meter o n a sensitive short-

Most hams dream of hav- wave receiver t uned to a
ing an antenna with a gain of high-power shortwave broad­
10 to 11 d B. A rotary beam cast st a t io n suc h as Radi o
(vagil antenna with gai ns in Mo scow, BBC, Rad io Aus­
this order for the HF bands tralta. o r the VOA. Note that
wou ld be a very expensive the signa l, as evidenced by
device. It is possible to bui ld the indicator pointer swing.
very high gai n fixed-wire an- is constantly fading up and
tennas for a frac tio n of the down, but the aud io leve l re­
cost of a multi-eleme nt ro- mains fa irly consta nt. These
tary beam and the necessary sta tions are designed with a
support ing tower. com pro mise between high

An antenna system with erp and power input to the
extremely high ga in a lways final stages of the transmit­
ha s a ve ry narro w, hi ghl y ter.
concentrated field pattern. If you live near a VOA sta­
In gene ral , antennas with tion, pay it a visit. These sta­
more than 10 dB gain, pa rtie- tions a re open to p u b lic
ularly those of the rhomb ic vis itation during business
type , can cause prob le ms hours. However, you should
bec a use of the sm a ll ill u- ca ll the sta tion ma nager and
min ation a re a both in the a rrange for an a ppo intment
ion o s ph ere an d a t the Usually, if a group of three
rece iving locat ion. It is co rn- or four hams visits a VOA
mon practice in commercia l stat ion, they will a rrange a
poi nt-to-point com mu nica- guided tour of the facilit ies
tion to bui ld up antenna gai n co nduc ted by one of the en­
only to a specified level and gineers.•
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point at which the antenna
system is resonant. Always
c he ck the gdo frequen cy
with the ca libra ted receiver
when resonance is ind icated
beca u se t he adj u stment s
tend to pu ll the oscil lator off
its own ca librated frequency
indication.

Next, cut off the unused
ends of t he q ua rte r-wave
line section. Now take the
quarter-wave line section
that was removed and cut its
length to exactly the same
a s t h a t of t he prun e d
qu arter-wave section still at­
tac hed to the array. The two
lin e sec t io ns a re now so l­
de red t o ge ther t o fo rm a
half-wave line . Attach the
co up le r c irc u it a nd adjust
for zero reflected power at
test point A, a s before . I
have found this method to
be very accurate in adjust­
ing o pen-w ire Jines to ex­
ac t ly o ne-qua rte r o r o ne­
half electri cal wavelength .

On-the-Air Tests

You must remember that
the spread of the bi-direc­
tional pattern from this ar­
ray is much narrower than
that of a co nventiona l 3- or
a-element ro tary beam. This
a rray is m o st u sefu l for
working into a spec ific area
suc h as Euro pe or the South
Pac ific . At W6TYH, we are
intere ste d in kee p ing in
touch wit h friends in Ta s­
mania and New Zealand .
The stacked com bina tio n V
and broadside a rrays illum­
inate all of Au stra lia and
New Zealand .

W ith t his o rientat ion, it
lays down terrific signa l lev­
e ls across the C reat Lakes re­
gio n of t he USA a n d
southeastern Canada. How­
ever, be ca use o f u nsta b le
propagation conditions,
only a few European sta­
t io ns ha ve been worked .
O nce, when working a sta­
tion in Cleveland, O hio, the
in it ia l contac t was m ade
with the 2-element vagi. The
signa l report was Q5 56 us­
ing t he yagi. Then the V­
bomb array was switched to
the t ransmitte r with t he
same de input power. The

wave leng th (22 feet) long .
However, when the stacked
arrangement wa s com ­
pleted, it was found that ca­
pacitor C1 would tu ne to a
sha llow dip on the reflec ted­
power-meter ind icator but a
complete (0) null could not
be obta ined . Th e cou p ler
circuit was then changed as
show n at A in Fig. 4.

Coil L1, in this case, con­
sists of 6 turns of No. 12
Teffont'<covered copper
wire wou nd on a Bakelite'"
coil fo rm 2 inc hes in diame­
ter and 3 inc hes lo ng. The
turns are evenly spaced over
the length of the form. The
balu n ou t put termina l con­
nections are soldered to the
copper conductor exactly 1
turn each side of the coil
center point.

Tuning capa citor C1 is
connected across the entire
coil windi ng, as shown. The
open-wire transmission line
in our case is connected to
taps A and D. The A and D
taps a re made exactly 1 turn
from the ends of the coil.
See Fig. 4 at A. The open­
wire-line taps are correct for
a balanced line of approxi­
mately 500 to 600 Ohms.

If you want to be " scien­
tific" and hand-hone the a r­
ray to resonan ce, connect a
1-turn co il ac ross the open­
wire line , as shown at B in
Fig. 4, about 11 feet, 4 inches
down the line from the point
where the line is connected
to the V apex feedpoint . Cut
both wires of the line, leav­
ing t he li ne one-q ua rte r
wavelength fro m the apex
feedpoint to the 1-turn coil .

lightly couple the 1-tu rn
" link" coil to the coil of a
grid-d ip oscilla to r. Se t the
grid-d ip osci lla tor on 21 .3
MHz and mo nitor the gdo
frequency with a ca librated
re ce ive r. The 1-tu rn coil
should be connected to the
open-wire li ne with a pai r of
copper alligator c lips so tha t
it may be slid up o r down the
line.

As you slide the link coil
cli ps up and down the line,
yo u shou ld find a point
where a sha rp dip occurs on
the gdo indicator. This is the

" When You Buy, Say 73"



Brew a Coffee Ground Plane
No cream, no sugar- just a 440 antenna that really percolates.

This proj&C1 was awarded third prize in 73's Home-Brew III contest.

-----.

,,, ', , .
" "~~

Fig. 1. The co ffee ground­
plane antenna.

Hd nk Coldmiln W"'l ove
2530 Independence Avenue
Riw~rddle NY 10.J63

Here is a great UHF an­
tenna project for the

readers of 73 that costs
much less tha n t he $73
Home-Brew 111 lim it. In fact,
if you pay more than $0.73
f or the parts, you hav en ' t
been to a good ham fl e a
market lately!

Thi s isn't a " toy" project
either . because a s luck
would have it, certain house­
hold items resonate on the
ham-band frequencies. Spe­
cifically, a 'l-lb. metal coffee

c a n is a perfect ground
sle e ve for the ba se of a
" non-gain" very omnidirec­
t ional440-MHz antenna.

The can wil l be a "free­
bie" fro m your kitchen and
all you need to buy new (if
you don't already have one
in the junk box) is a coaxia l
chassis female connector.

Step 1: Dri ll a hole in the
bottom of the can to mount
the connector, which is in­
sta lled with the threaded
part inside the can.

Step 2: Cut a 9 " piece of
sti ff wire or rod and so lder i t

vertically into the co nnecto r
on top of the can ,

Step 3: Attach your RG-8
from the rad io to the con­
nector inside the can . With
low power at f irst. key the rig
and measure swr or maxi­
mum power out wh ile you
trim 1/B" sectionsoff the rod
ti ll the antenna resonates in
your favorite pa rt of the
band.

Step 4 Once it's resonat­
ed, spray everything with sil­
ico ne and la sh it to a mast,
or high on your tower.

Step 5: Start having fun .•

Hi Pro LB·VHF·UHF Repeaters
NOW USED IN ALL HI PRO REPEATERS

~-r

Mag"o.. El.ctronic lAb""""",
590 SNYDER AVE. TELEX; 499-0741-MElCO
WEST CHESTER, PA. 19380 PHONE 215-436-6051

.~~

1'tOIS RECEIVER IS THE
~fART 01' T~E REPEATER
AND eoASTS 5UPf1llOR
SOUEl.C~ ACTlOt< NEEDED
FOR THIS TYPE 01'
SElMCl EXCELLENT
SE NS/TMTY, sTABUTY
",.D SEllCTMTV

TRANSMITTER AND RECEIVER
• T _ _

• " •. HIPllO TIIAI 'S • II tA'1£ ;, . llESIONED FOR REl"£AT£R
;" J' SERVICE WITH EXCElUNl. ' ,.'. • ' ., AVOO. sT.llIII.JT'f,

." • \ I-lARlI\OI'llC REJECTlOt<

~: : \i~~"" 'l~fi ~DE~:~=
• ~~~~. ~ AnM;TA8LE

-"~
w m s WArT5-­~­

alOI.OPf:RATIOH

ASSEMBLELl

"""-""
3 71ll" 6 118"

Hi Pro

ASK ABOUT OUR NEW COMPUTER
CONTROL SYSTEM. AND MICROCONTROL
AUTO PATCH, AND REPEATER KITS.
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Tn ·Eo To .... . .

Hy-Ga,n To...ers
& ...ntenn. ... l"ll n,,'
ADters ...,11 be
shipped d"ect 10
you FREE 01 ,
5I'lipp,ng COS, , . ' "

3 Kilowatt Tuner

For the best buys in town call:
212·925·7000

Los Precios Mas Bajos en
Nueva York ...

HAM MasterTapes­
Beta Of VHS Tapes

CESS,mple. Aulopatch 51O-SAW ,IIPalen F M
T ' a n ~c e.. ..' To You' Teleonone O'eal Fo'
Te lepnon.. Call$ FromMOOde To a as.. S,mple
To use ') '995

CELLULAR 'PHONES STOCKED
WELZ

FLUKE T7 Muttimeter.==- - ==

ci)~(!)

MFJ Models
422, 313. 1224 & 941D

M URCH
Model
2000 A,
A·LS, B
in stock

JBC soldering line In stock

HElL EQUIPMENT '

Nye MBY·A

SANTEC
ST·222/UP
ST·142/UP
ST-442/UP
HT·7

D JcoMj
IC-R71A, IC·751.IC745. 1C-27A1H,IC·37A. IC4 7A.

1C-1271 A. 1C·271 A1H, 1G-3200A, 1C-471 AlH, 1C-735

ONV Salety
belts-in slock

DIGITAL FREQUENCY COUNTERS
Tr>on,. · P<o-Gom E"II'_ong
_ HI·'ooo o- IGIU ' 2OOHH
G-$XI "' HI 0-1.3 GItl ' 296HH

Long -rl~ Wi.eless
Telephone lor e .DOfI ,n s toc.

Complete Butternut Antenna
Inventory In Stock !

BENCHER PADDLES,
BALUNS, AUDIO FILTE RS,

IN STOCK

•

\1&@:§l\!J
FT·ONE, FT-980, FT-757GX , FRG-8800

FT-726R, FRG·9600 , FT·270RH, FT·2700RH
YAESU ICOM LI~d , Mobii. HIT

Mldll r>dlStlndl rd
FT·lI2!7D3A IC2AT WII. on M..on
FT·2!709A1H IC02AT Y...u FTC-2203. FT ,H 03
FTC-l903 IC.()4AT leom 'C·M12IMlrln.1M700I T......o JIII ·1

•

KITTY SAYS: WE A RE NOWOPEN 7 DAYS A W EEK.

Saturday & Sunday 10 to 5 P.M.
Monday·Friday 9 to 6:30 PM Thurs . to 8 PM

Come to Ba rry' s lor the best buys in town.

- -
~---=......- - ,-- -

AMERITRON AMPLIFIER AUTHORIZED DEALER

~ ~

~ \ Soldering
~ Station,

48 Watts, $68

KENWOOD ~'ll.nn..
Cushcr. n
Hustler
" MM""
Ml nl·Product~

Mosley

R600, R·1COO, R·2CXlO, T8-940 SlAT
TS 430S,TR·36QOA, TR 7950,
TW4000A. Kenwood service/Repair.
TH21f31/41AT, TM·211A1
411A & T&711A1811A

COMP1J.flRE EXTlHGUISHERS
m ·5000E RTTYIAMTOfl T£RMINAL

Come to Barry's IOf Fall Filstl...a! Sawlngs
Jan KB2RV, Kitty WA2BAP, Mar1l K2CON
_,....., cancI-.",." o.nt>urr.CT. s.pt. ' !Il~

_ ,.,..., UM"RC. 1.""11 I........ s.pt, 22o'I<l

Yaesu FTR·2410, Wilson
ICOM IC·RP 3010 (440 MHz)
ICOM IC·RP 1210 (1 .2 GHzl

Co m p u te r Interface sE
stocked: MFJ.1224 ,.
AEA CP·1, PKT·1, DR.OX
CP·100, ATU, Dr. aso,
Morse University ALPHA A MPLIFI ERS

MI CAOLOG·AIR I, Air Disk ,
SWL, Morse Coach

KA NTRO NICS
UTU, Interface II, Challenger

EIM AC
3·500Z
572 B.6JS6C
12 BY7A &
4·400A

VoCom/M iragelDaiwa Large inventory of
Tokyo Hy·Pow er Saxton W ire & Cable ""...._
Ampl ifiers &
5IS)"HT Ga in
Antenna s IN STOCK

A EA 144 MHz
A EA 220 MHz
AEA 440 MHz
ANTENNAS

MAIL ALL OROERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012.

N Y k Cit I LARGEST STOC Il;ING HAM DEALER
ew or y S COMPLETE REPAIR LAB ON PREMISES

We Siock: AEA. ARRL, Alpha, Ameco, Anlenna Specialists, Astatic,
Astron. B & K, B & W. Bash, Bencher, Bird, Butternut. CDE. CES, Collins.
Cornmunicalioos Spe,c. Connectors, Covereratl, Cust!erall.
Daiwa, Dentron, Dlgimax, Drake, ETO (Alpha). Eimac, Eneomm. Heil·
Sound, Henry. Hust ler (Newt rooies), Hy·Gain, teem. KLM. Kantronics,
Larsen, MCM (Dai wa), MFJ, J.W. Miller. Mini·Produel s. Mirage,
Newtronies, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
Robot, ROCkwell Collins, Saxton, Shure, Telex, Tempo, r eo-tee,
Tokyo HI Power, Trionyx TU BES, W2AU. w eber. Wilson, Yeesu Ham and
Commercial Radios, veeem Vlbroplex, Curtis, Tri·Ex. Wacom Duplexers,
Repeaters, Phelps Dodge, Fanan Intercoms. Scanners, Crystals , Radio
Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTE MSID DEALER INQUIRI ES INVITED PHONE IN YOUROROER& BE REIMBURSE D
COMMERCIAL RADIOS stock.d & .....lc.d on p...ml••••

Amateur Radio Courses Given On Our Premises, Call
EKPOrt O..der. Shipped Immedl.t.I,., Tl!LEX 12·7070

CommerCial Equipment
Stocked: ICOM. MAXON,
Midland, Standard. Wi l·
son. Yaesu. We ser-e
municipalities , euer­
neeeee. Civil Defense.
etc. Portables. mobiles.
bases. repeaters ,..

Loc.1 (

H.m Club..............

IIA qu l S. Habla E8panol"
BARRY INTE RN A TIO N A L TELEX 12·7670
MERCHANOISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monday-Friday 9 A,M, to 6:30 P,M_ Thursday 10 8 PM
Satlllda~ & Sunday 10 A,M. to 5 P,M , (Free Parking)
A UT HO RIZ ED DISTS, MCKAY DYM EK FOR
SHORTWAVE ANT ENNAS & RECEI VERS.

IRTlLEX."Spring St . Slation "
Subways: SMT." Prince 51. Station"

IND·"F" Trsin·Bwy. Slation"
Bus : Broadway ;,6 to Spring S1.

Pith_9th St~lh ....... Sta tion.



lakin' It to the Streets- Part I
Work the world from your HT! Crossbandingexpert WA6AXX

explores the how-to of remote and auxiliary operation.

Ed Ingber W .....MXX
Advanced Compufet Conlro/s. Inc.
10816 Northridge Square

Cupertino CA 95014

The ShackMaster 100.

Grabbing the Control Window

~g~~~~~-1i: m: i:mmmmmmallmm::'i:::JL _

T T T
CONTROL WINDOWS

YOUR PTT

Fig. 1.
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H
~ Frank. Look at what I
Just got.

Hi, Tom. Looks like one of
those tiny new hand-helds.

Right. But it's featly my
new HF rig.

A hand-held HF rig? That
m eans you can ca rry i t
around?

You bet. It 's an aI/band
SSB rig that puts out a hun­
dred Wa tts .

A tiny hand-held HF rig
putting out that kind o f
power? Come on, now! 1'/1
bet the batteries last only a
few seconds!

No, I get about eight or ten
hours of operation from 'em.
Andsee the rubber ducky an­
tenna?

Yea . . .
It does as welt as my four­

element tribander on my
sixty-foot tower at home.

A conversation from the
year 2<XX>? Not at a ll -Torn's
ordinary UHF hand-held is
linked to his home HF sta­
tio n, which lets him operate
his high-freq ue ncy equi p­
ment from anywhere.

A New Way of Life

Ope ra t ing today ' s HF
equipment is very similar to
the old days of VHf. With­
out hand-helds or repeaters,
getting on two meters meant

that you needed a base
transceiver with a good out­
side antenna or a high-power
mobile rig . Then, in time,
hams discove red t hat re­
peaters could retransmit sig­
nals to extend their range.
Newe r t e ch no lo gy made
hand-h e ld s po ssib le , a nd
when combi ned with repeat­
ers, ham s could carry their
" 2-me te r shac k" in t he ir
hand . Amateur radio be­
ca m e m or e fu n a nd th e
ham's way of life changed!

Not much has c ha nged
a bo ut o perating HF, how­
eve r. Today's t ransce ive rs
a re ce rtain ly easie r and
much more fun to use than
those of the old days. but
you still need to be at home
in the shack, sitt ing in front
of the rig. in order to operate.
The only alternative is a sec­
ond rig installed in the car,
with fun ny-looking antennas
a nd comp ro m ised perfor­
mance. Even then, the mo­
b ile rig is available o n ly
when you' re in the ca r. Con­
sidering the investment in a
modern HF stat ion (rig, lin­
ea r. tower, antennas, rotor,
coax, etc.I and cons idering
that the station is ava ilab le
o nly a small percentage of
the time, there must be a bet­
ter way-and there is!



SHACKMASTER OPERATION
ON A SIMPLEX fREQUENCY

c ha s in g DX, t wo c o n t ro l
transceivers (prefe rab ly on
diffe re nt bands!) let yo u
transmit commands to your
home station while continu­
ously listening. This is full
duplex operation. The co n­
trol window is eliminated
and you can tune a ro und
and rotate the beam fa ster,
without the need to synchro­
nize to the control window.
Full d uplex operation is one
step closer to ac tua lly being
in the shac k.

Fig. 2.

troller to li sten for you to
break in. (See Fig. 1.)

If you do b rea k in a nd
grab the window, you keep it
and can then c ha n ge fre­
quency or enter other com­
mands, re transmit you rself
th rough the HF rig, etc. If
you don't grab the control
wi ndow, the re' s s imp ly a
brief "hole" in the transmis­
sio n from you r home station .
A short beep just before the
window lets you know ex­
act ly when to key down to
grab it. When you want to
grab the window, just wa it
fo r the beep and then key
down.

The duration of the con­
trol window shou ld be as
short as possible to minimize
lost information, and may be
limited only by the switching
t ime o f t he co nt ro l tra ns­
ceiver (time to go from trans­
mit to receive and detect a
signa l at the receiver). Prac­
tica l win d ow d u ra ti on s
range from around 10 ms to
300 ms, dependi ng on the rig.
The frequency of the co ntro l
window is a matter of per­
sona l preference, but a win­
dow every three or four
seconds is about right to en­
sure positive contro l of your
home station.

Wi ndow timing is full y
programmable and can be
changed whi le you ' re oper­
ating. For normal opera tio n,
you might want the window
every few seconds, but for
casua l listening to a net you
can extend the window to
occur every ten or twenty
seconds or so .

Operating Through
a Repeater

A good VHF " c o n t ro l"
ba se station c a n have a
range of many miles, o b­
viously depending on local
topography, antenna height,
and power levels. Range can
be optimized to a particu lar
a rea -for exa mple, a long
yo ur commute path to work
- with a VHF beam, Inevita­
bly, however, yo u' ll want to
access you r home sta tio n
w he n yo u' re o ut of di rect
range. Ente r the repeater.

Operation through a re­
peater is similar to operating
simplex. Both your hand­
held and you r contro l trans­
ceiver at home are tuned to
the same repeater. The on ly
trick is that t he re pe a ter
probably has a hang time;
t he repe ater t rans m itte r
stays on fo r a pe riod of time
afte r the inp ut signa l goes
away. When the sta tion con­
trol ler interrupts its transmis­
sion (the control window) to
listen for you, it sees the re­
peater ca rrie r still present.
This would fool the contro l-

Operating Full Duplex ler into thinking that you've
Simplex operation is great grabbed the window.

fo r casual work since you The so lution is to indicate
need to carry around only to the contro ller that you 're
one rig. For highe r perfor- activating functions th rough
man ce o peratio n, suc h a s a repeater. Then itknows not
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100 by Advanced Computer
Controls.

Since you r hand-he ld is al­
ready capable of encoding
touchtone s w , we 'll u se
touchtone signa ling as an
easy way to command your
ho me station. The controller
needs to listen to the control
transceiver and decode and
interpret yo u r touc htone
commands. The comma nds
that you enter are similar to
the keyboard sequences that
let you load frequency mem­
ories into your HT and le t
you make it scan. The differ­
ence is that you transmit the
sequences as touchtones; it
is similar to activating a re­
peater autopatch .

Communication between
the operator and the station
controller needs to be two­
wa y, how ever . What fr e­
quency a re you c u rren t ly
on? Did you enter the co m­
mand you thought yo u d id?
W he re is t he a n te nna
pointed? Since yo u don 't
have a TV camera at you r
sta tion which would let you
look around at how every­
thing is set, you can use the
e lect roni c spe ech synthe­
sizer in ShackMaster to ac­
knowledge and respond to
you r commands.

The controller must also
handle a ll the audio switc h­
ing and mixing, cont rol the
transmitter push-to-talks ,
provide VOX detection, al­
low for convenient local use
of the equipment, and dis­
play the sta tus of the system.

Operating Simplex

A problem becomes ob­
vious very quick ly. With one
VHF transceiver, yo u can't
listen a nd t rans mit at the
sa me time. Your single con­
t ro l t ra nsce ive r at hom e
can't, either. When the con­
trol transceiver is retransmit­
ting HF activity, it needs to
check periodically to see if
you want to entera command
o r to make a transmission
through the HF rig. It does
this through a "control win­
dow" -a brief interruption
in the transmission from the
control transceiver wh ich al­
lows the Shac kMaster co n-

That bette r way invo lves
having your hand-he ld (or
mobile) VHF or UHF trans­
ceiver crossband linked to
your HF sta tion. As with a
repeater, your VHF transmis­
sio ns are retransmitted by
you r HF sta tion, and HF sig­
nals received at home are re­
transmitted on VHF back to
you.

Did I hear you say that re­
peaters aren 't legal on Hf?
Right, but this isn't repeater
operation- it' s remote con­
trol of another amateur sta­
tion (your home sta tio n from
yo u r hand -held ) a nd is
called auxiliary operation.

Crossbanding

What do you need to op­
erate crossband ? At ho me,
yo u ne e d yo u r HF tra ns­
ce ive r, of cou rse, plus a VHF
o r UHF cont rol transceiver
to a llow you to co mmuni­
ca te with yo ur home sta tion.
Then you carry around an­
other VHF or UHF trans­
ceiver with you, suc h as a
hand-held.

Your hand-held and the
control transceiver at home
form the contro l link, which
is the key to remotely con­
trolling an amateu r station.
(The station a lso can be re­
motel y contro lled by wire
line, as we' ll see later.)

The Station Controller

If another ha m were at
home to push the buttons
and turn the knobs, it would
be easy. Just wire speaker
audio to the mike and you'd
be done. But truly pract ical
crossband operation sho uld
let you comple te ly contro l
your home station directly
from you r remo te co nt ro l
point. We need somethi ng to
act as a station controller,
something to tie the equip­
ment together and to let you
remotely contro l it.

Thanks to the evolution of
contro l-syste m technology
developed for modern ama­
teur repeaters and to a new
generation of externa lly-con­
tro llable b roadband HF
transceivers, suc h a sta tio n
controller is now ava ilable
- it is the ShackMaste r!
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QSYI Two frequency memo­
rie s in side Sha ckMa ster
make it easy to QSY be ­
tween two favorite frequen­
cies, or any frequency may
be entered directly with
touchtone commands. If you
make a mistake or the new
frequen cy is busy and Shack­
Master doesn 't hear from
you after you tell it to QSY,
it'll come back to where you
were originally!

Housekeeping

The cont ro l transceivers
must be lDed periodically,
and thi s fun ction is per­
formed in s y nt hes iz e d
speech by ShackMaster. A
variety of " co nt ro l opera­
tor"-level touchtone com­
mands allow enabling and
disabling various fun ctions
remotely . Timers protect
against "fa il ure of the con­
trollink," such as from driv­
ing out of range.

What Rigs to Use'
If you're willing to leave

the HF rig on a single fre­
quen cy, v irtually any HF
transceiver can be used, but
clearly the fun is in the abil­
ity to tune around and
change modes. That means
that the rig mu st have provi­
sio ns for external co nt ro l.
The ideal ham transceiver
would ha ve a se ria l com­
puter port on the back
which would allow all of its
front-panel functions to be
a ctivated from the port .
While this ideal rig doesn't
yet exist, the trend is in the
right direction and severa l
available HF rigs have com­
puter ports. They include
the ICOM IC-751 , Yaesu FT­
757GX, Yaesu FT-980, and
others . Several older ICOM
rigs include limited provi­
sions for external computer
control as well.

These modern rigs are
solid state and broad banded
and require no tune-up, un­
like those of the old days
when it was necessary to
" d ip the fin al s ." Som e
equipment, suc h as leOM's
transceiver, linear, and an­
tenna tuner automatically
work together without the

an interface from Shack­
Master to the co ntrol box, al­
lowing you to remotely
rotate clockwise or counter­
clockwise, specify a direc­
tion, or read back the current
direction in synthesized
speech with simp le touch­
tone commands.

Turning the Station
On and Off

Naturally, you want to be
able to turn your equipment
on when you're using it and
back off when you're done.
(The control transceiver
should stay on all the time,
though, so it can hear your
commands.) Several form s
of general-purpose remote
controls are useful . Touch­
tone-commandable logic
outputs ca n switch relays ,
turn things on and off , etc.
For control of ac-Hne-oper­
ated equipment, an inter­
face to the BSR home-con­
trol system provides a sim­
ple, clean, safe capabil ity to
turn station equipment on
and off . Even 115-volt coaxi­
al relays can be controlled
for antenna switching.

Controlling the
Control Transceiver

We saw earlier that your
home station can be
accessed on a simplex fre­
quency, on a pair of fre­
quencies for full duplex
operati on , or through a
repeater. But what if you're
operating on a simplex fre­
quency and you're driving
out of direct range? Or if
someone else needs to use
the repeater you're working
through? You can command
your control transceiver ,
your link from home, to

ther of the two control trans­
ce ive rs as well. That means
that you can get on your lo­
ca l repeater when you're out
of town by calling home. Or
operate the HF sta tion from
work, from a friend's house,
or even from a phone booth!

Controlling the HF Rig

You want your " po ck e t
HF stat ion" to duplicate as
closely as possible actually
sitting in front of the rig. To
do this, you need the ability
to control HF frequency and
mode. You also would like to
be able to scan, recall the
rig's memories, and so on.
These functions are all acti­
vated with simple touchtone
seq uences. Commands are
provided for direct fre ­
quency entry, scanning up or
down at three rates, bump­
ing frequency up or down in
20-,100-, or 500- Hz incre­
ments, selecting mode, and
recalling transceiver memo­
ries. Commands are gener­
ally acknowledged with syn­
thesized speech responses.

Rotating the Beam

A simple dipole antenna
works great on 40 and 80, but
for the higher frequency
bands, the chances are that
you've got a beam. While
you could operate from your
remote co nt ro l point with
the beam stuck in one direc­
tion , since you want your
pocket stat io n to be just like
sitting in the shack, the abil­
ity to rotate the beam is im­
portant.

A rotor-control board is
designed to mount inside the
Hy-GainfTelex rotor control
box (for the CD45-Jl, Ham
IV, etc.). The board provides

to look for a carrier during
the control window but to
listen for audio instead, us­
ing its internal VOX detector.
When operating through a
repeater, to grab the control
window simp ly key down
and talk or send a touchtone
command. The controller's
VOX detector se nses your
presence and lets yo u keep
the window.

Some diplomacy should
be used when operating
crossband through a repeat­
er, of course. Get the permis­
sion of the repeater owner
first, and be sure that your
command codes won't acci­
dentall y a ctivate co nt ro l
functions of the repeater it­
self . It's also good to be sure
that other users of the re­
peater don't object to the
sounds of HF operation on
the machine. In many areas,
there are lots of fine, open
220- and 440-MHz repeaters
which are begging for users.
Occasional c rossband ac tiv­
ity through these repeaters is
an exce llent use of the re­
sources available.

Accessing the Home
Station by Telephone

There may be times when
you're even out of repeater
range of your home stat io n
or when you simply would
like the privacy of remotely
operating your home equip­
ment from the phone. Shack­
Master con nec ts to your
home phone lin e and lets
you ca ll home to perform all
the fun ctions by phone that
you can command over the
air. Again, touchtone com­
mands via phone contro l the
HF transce ive r and rotor, but
also allow you to access ei-
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need for controlling t hem
sepa rate ly . With today' s
equipment, an unattended
HF stat ion is as pract ical as
unattended repeaters.

Frequency contro l of the
VHF/UHF control transceiv­
ers is less important but can
also be useful , particularly
for telephone access and for
the ability to QSY. Any syn­
thesized, BC[)..controlled rig
su ch as one which u se s
thumbwhee l swi t c he s i s
easy to control by electri­
cal ly simulat ing the thumb­
wheelsexternal ly. These rigs
incl ud e m any o lder o nes
that may right now be sitt ing
on you r she lf - t he ICOM
IC-22U, IC-2/3/4A, Kenwood
TR-7400, Azden PCS-3000,
etc. ShackMa ste r 's fre ­
quency-cont ro l-board op­
tion can wire di re ct ly to
many of these rigs. Newer
rigs such asthe ICOM IC-2 71
and 1(.471 have computer
ports for external control.

The Rules

The rules allow an ama-

teur-radio stat ion to be op­
erated by remote cont rol .
Transmissions for control­
ling and intercommunicat­
ing with the station a re
considered manual. locally­
contro lled. auxiliary opera­
tion, and are current ly lim­
i ted to frequencies above
220.5 MHz. (The QCWA has
filed a Petit ion for Rulemak­
ing with the FCC proposing
elimination of thi s restr ic­
tion on auxi liary operation.)
This means that the control
t ransceiver should operate
on 220, 440, o r 1200 MHz.

Your home HF stat ion is
operated under manual re­
mote contro l, and there are
no rest r ictions on its fre­
quency of operation. Tele­
phone access to your home
stat ion is considered w ire­
line remote control.

Operation of your home
stat ion by remote control re­
quires some simple proce­
dures. o ut l ined in §97 .BB,
suc h as posting a photocopy
of the stat ion license, a l ist

of control operators, etc . A
functional block diagram of
the contro l l ink and a sys­
tem-network diagram should
be included as part of the
stat ion log. Relevant sec­
tionsof Part 97 rules incl ude
§97 .3. §97.61ldl. §9 7.88.
§97.90, and §97.1 26.

A New W ay Is Here

The ability to carry your
HF st at io n with you anv­
where changes the charac­
ter of HF operation . Your
expens ive home st at io n is
ava ilable to you 99% of the
t ime instead of only 1% of
the t im e. Even around the
house you don't have to be
cubbvho led in t he shack;
you can be w ith the fam ily
or working in the garage or
the yard. Meet your skeds.
check into nets, and gener­
ally rag-chew and work OX
from anywhere.

Crossband operati on
eliminates the need for a
second HF rig for mobile op­
eration and thus its expense
and vul ne rabil ity to theft .

And by crossbanding you
can take your HF st at ion
with you w hen you leave the
car! Of course, you can st ill
put your base rig in the car
when you go on long trips.

Apartment and co nd o
dwellers can install an HF
station at another locat ion
and then use it from home.
Radio clubs c an get the
most out of the ir club sta­
tion by allowing members to
operate it from their homes.
Emergency servi ce groups
can have hand-held access
to HF to supplement thei r
VH F com mu nications du r­
ing emergencies.

And most of all, operating
an HF station which fits in
your hand and c l ips onto
you r belt is FUN!

In part two of this article.
I'll discuss other usefu l ca­
pabi lities o f the Sh ac k­
Master. .

Ed Ingber WA6AX X is the
President o f Advanced Com­
puter Controls. Inc., o f Cu­
pertino, California.
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UG273/u 2.25 ea. Minimum Order $25.00
...--:--_<, Allow $3.00 min. for UPS charges

COMMUNICATIONS. Inc .

211 5 Avenue X Brooklyn. NY 11 235
SERVING rHE INDUSTRV SI NC E 19}1 Phone (718) 646·6300

Cdll CECO For VOIl' CC rV St>CII"'V And COlor PfoollCIlOn ReQlI lfPmenis

Your Ham Tube
Headquarters!

36 73 for Radio Amateurs . September, 1985



All you need Is your home sta­
tion, a computer, some com­
munlcaltons software, and an
AEA PKT·1 Packet Controller.

Your AEA PKT-1
Allows You To:

• Communicate at comp ot er
speed and with no errors on
UF, VHF, UHF and OSCAR
... through QRM and QRN, and
d irect or via digipeater
links ... and leave a message,
even when the person you
want to talk with is not there.

You Can Talk With:
Club stations
Nets
Bulletin Boards
Mail boxes
2,000 stations now,
and more every day

On 10.147 MHz; 14.103 MHz;
145.832 MHz; 145.01 MHz;
OSCAR 10; and other bands
and frequencies.

Call or visit your AEA dealer, or
write for a complete information
package roDAY. You can find out
about PACKET by reading
WB7GXD's tutorial articles in the
September and October 1983 . and
January 1984 issues of 73 For Jla.
dio Amateurs,

AEA P.O. Box (;.2180
LYNNWOOD, WA 98036
(206) nS-7373
TELEX: 152571
AEA INTL

~o" Tn-

~\ ~A~E~AEA~~~
Lr0 AEAEAEAEAEAEAE

EAEAEAEAEAEAEAEAEAE

AEAEAEAEAEAEAEAEAE
i'EAEAEAEAEAE
~EAEAEA ~~~\

~E f.to. ~to.V ~G~
~ ~\~~O

~~~~

Custom Systems Custom Programming

BILL ASHBY
_ANDSON .....

K2TKN-KA20EG 201·658-3087
BOX 332 PLUCKEMIN N.J. 07978

PAC/NET SYSTEM $240,00
System Tested 4.5 x 6" board complete

with all Ie s and programmed EPROMs
personalized for each purchaser. Re­
quires on ly single 8-10 volt 'Iz amp power ,
1 year guarantee of narowarersctt ­
ware/AX.25 standard RS232 ser ial ASCII
at any user baud rate.RS232 HDle for 202
modem used for AFSK or direct to AF
equipment lor FSK.

PAC/NET board only $80.00
AssembledfTested. NoleS.90daywarranly
Package of all tcs except 2·2716
EPRQMs $80.00

a t yourself to the D-104 SlIv
The world renowned D-104 As a result of Astatic's 50 years

stands alone as the perfo rmance of technology, this microphone is
le ad e r in base st ation also extremely versatile.
amateur microphones. The Factory wired, it can be
T-L'P9-Dl04 Silver Eagle is easily converted to elec-
also recognized for its out- tronic or relay operation.
standing beauty. Adjustable gain provides

A bright, v ib ra nt optimum modulation.
appearance re flects ele- The D-I04Silver Eagle
gance and style. All exteri- will make any rig look as
or parts plus the base and good as it sounds . For
handle are chrome plated to a jewel- more information, see your Astatic
like finish. dealer or write .

1\ Astatic Corporation
#-,,-STATI£:. l~ O. Box 120 . Conneaut, OH 44030-0210 . (216) 5<}.~ .. 1111

_,;;,_.~ In Canada: Canadian Astatic, LTD.
'WIIa. IUD Ellesmere Ru.. Unit 2

Scarborough. Ontario !I.lIP 2XS . (416) 293.. 2222

i
\I;IIlll f
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMAAD approved digital
formal STANDARD used on amateur pack­
et radio networks.
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M ike Tarnowsk i WD9ELG
2927 A EiI5t Bott5 frxd Avenue
5.:Iint F,anci5 WI 53207

Build the Broadband Bow Tie
It's every ham'sdream: A n 80m antenna w ith a flat swr

of 1.5:1 from 3.5 to 4.0 MHz. And it couldn 't be simpler.

A re you content with be­
ing stuck in one narrow

segment of the 8O-meter
band? Do you enjoy tuning
your transmatch so your sol­
id-state rig wi ll fu nction
properly? If you answered
no to e ither of these q ue s­
tions. you may be interested
in this antenna. It works well
across the entire band. The
swr is better than 1.5:1 from
35 to 4 MHz.

The Broadband Bow Tie
was built as a Field-Dayan­
tenna for Ham Radio Explor­
er Post 373 (see Fig. 1). In the
past we 've tried normal
dipoles, ve rtica ls, and even
a double exte nded zepp.
None of these were reliable
or broad enough; we de­
cided to try something new.

It had to be reliable. It had
to be sim ple to e rect a nd
disma nt le. It had to be
c hea p. And most importa nt.
it had to cover the ent ire
band without the help of a
transrnatch.

library books and o ld
magazine s produced two in­
terest ing antennas. O ne was
a fan dipole. The other o ne
was called a 'l u rneter Won­
der Bar (Figs. 2 and 3). Both
looke d good, but neither
was quite what I wanted. So
I combined the best features
of each. and the result is the
8O-meter Broadband Bow
Tie.

Begin building by finding
the parts (see Parts list).
Other than the toroid core,
all parts can be found at

either Radio Shack or your
local hardware store.

You will need to start with
the two sections of v.. " thin­
wall conduit. Flatten eac h
end of the conduit for 2
inches o r so a nd drill a y. n

ho le 1 inch from eac h end .
Make a loop in o ne e nd of
each w ire a nd so lde r it
secu rely. Put a X. n screw
through the hole in the con­
d uit, slide on the w ire, put
o n the other hardwa re, and
tighten (see Fig. 4). For per­
manent installations, each
connection should be taped .

Connect the wires to the

center insulator as shown in
Fig. 5. Each wire is 62 ' 4"
long from the e nd of the
cond uit to the center insu­
lato r. Temporarily solder a
50-239 connector to the an­
tenna and hook up some
5Q-O hm coax. You' re re ady
to set it up and do some pre­
lim ina ry tes ting.

Set up th e Bow Tie at th e
location you plan to use it.
Hook up your transm itter
and swr b ridge. On-the-air
testing shou ld be done in
the morn ing or afternoon to
avoid Q RM.

Keeping kevdown time to

Fig. 3. 10-meter Wonder Bar.

Fig. 2. BO-meter fan dipole.

I--~~~_OO '" ~~~~-I

1
~o ,"

'-IJ

/1
\

,
,

COAX

Fig. 1. BO-meterBow Tieantenna. The 10-footconduit spread­
ers can be mounted either veniceitv (a s shown) or horizon­
taff y.
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seen a dipote that can cover
the entft bsed th~ way the
Broadbi:nd IbN Tire can. I'm
pleased with this an tenna.
and M' you try it I think you
wif.l be too.

I would I"e to tha nk
KA'lOHM, KC9ON. KA9M6R.
and the others in Explorer
Post 373 for their help and
encouragemeRt.
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Stan Gibillsco W1GV
PO Box 144514
Coral GiJbles Fl 33114

Don't Fall for Swr Fraud
Your feedline may be swindling you. Find out

how much power you are losing and how to stop it.

What Is Swrl

M OSt every ham owns
an swr meter. This in­

strument is ind ispensable
for determining antenna
resonances and impedance
matches. But swr meters in­
d ica te the antenna-feed­
point swr only when they are
connected at the antenna
end of a transmiss ion line. If
it is importan t for you to
know the actual degree of
mismatch between your an­
tenna and feedlme. you
must either connect the me­
ter at the antenna feedpoint
or incorporate a correction
factor into the measure­
ment. It's not very conve­
nient to read a meter while
suspended in mida ir o r
hang ing atop a tower while
a brick sits noncha lantly on
the key of your 50% duty­
cycle transmitter ! But fortu­
nately, such contortions are
not necessa ry . There is an
easier way to accurately de­
termi ne the feedpo int swr.

va lue. The way we generally
see swr defined is something
l ike this: If the antenna im­
pedance is a pure res istance
(R) and the characteristic im­
ped ance of the feed line is
20, then the swr is either
R/Zo or ZoIR. whichever is
greater than or equa l to 1.
That's very nice, but rarely is
the impedance of a real-life
antenna a pure resistance.
There almost always is some
reactance present as well.
and th is completely ruin s
the above def inition The
constra ints are hardly ever
met.

Another popular def ini­
tion of swr is the following:
The voltage along a trans­
mi ssi on line occ u rs in
" l o o p s" (m a x i m a) and
" nodes" (min ima). The volt­
age stand ing-w ave rat io
(vswr) is simply the ratio of
the voltage at a loop to the
voltage at a node: Emaxl
Em in - Sou nds good ! But
wha t if the feed line is very
sho rt? Loops and nodes oc-

There are several ways to cur at interva ls of 14 wave-
define stand ing-wave ratio length along a transmission
(sw r), and the definition we line. If the line is shorter
choose actually affec ts the than % wa velength, then
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there IS no swr according to
thi s definition If the line is
long, there w ill be numNOUS
vo ltage lo ops and nodes
along its length, but because
of line loss, no two maxima
or m inima will be the same.
How then ca n we determine
swr'

A thi rd method of defining
swr iswhatever an sw r meter
indicates. This definition is
quite convenient and makes
precise determination possi­
ble (assum ing the instru ­
ment is correct ly ca librated
and is not affec ted by exter­
nal factors). So why not
make it easy on ourse lves?
In real life, how else are we
going to determine the swr,
anyway'

Effect of line loss

Regard less of the k ind of
feed line you use, it will have
some signal loss. Even the
largest hard line is not per­
fect. The loss in any t rans­
mission line increases with
the operating frequency .
Fig. 1 shows the loss in dB
per foot as a funct ion of fr e­
quency for the most com­
mon coaxial lines used by

amateurs. The values in Fig.
1 are based on the assump­
t ion that the feedl ine has
not become damaged o r
co nta minated (so me of the
outer jacket eventually gets
into the dielectric materia l
of certain cables). These loss
f igures also are accurate on­
ly if the swr is l - that is, if
the line is perfect ly termi­
nated. However, thi s infor­
mation will help you to dis­
cover your feed po int swr
rather easily . To find the
matched-line loss for your
system, simply mult iply the
va lue from Fig. 1 by the
length of your line in feet.

Of course, it is rare for the
swr to be 1. There is nothing
sacred abou t th is theoreti­
cal idea l. No electromagnet­
ic angels descend when the
swr meter needle dipsall the
way to the left. Many hams
have gotten the idea that
even the most m iniscu le de­
parture from a f lat l ine is a
horrib le gremlin to be avoid­
ed at all costs. Actually.
though, an swr as high as 2
will never cause apprec iable
loss compared to a perfect ly
matched system; even a val-



,

The f irst two def in itions
of swr that were ment ioned
and then t hrown out are use­
ful for one pu rpose, at least.
and are therefore worth re­
membering There is a good
chance you will be asked
about them on your Gener­
al, Advanced, or Extra class
license test ! .

•
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Fig 1. Loss as a function of frequency for common soos«
coaxial cables. Foam-dielectric cables have lower loss but
may age more rapidly. These figures are in dB per foot; to find
the overall/ine loss, multiply by the line length in feet. The
resuft is the foss in your transmission line, assuming a perfect
match.
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future reference. You do n't
have to cl imb to the anten­
na feedpoin t to get the read­
ing there; just use Figs. 1 and
2. later, if the swr at the
transmitter changes. you
can use these graphs again
to find out how much the
swr at the feedpoint has
changed .

I

Fig. 2. Difference between station swr and feedpoint swr,
Find the station swr on the horizontal scale and the perfectly­
matched line loss in dB on the vertical scale. The antenna
feedpoint swr may then be in terpolated from the curves. In
the example show", the station swr is 2, the line loss under
perfec tly-matched conditions is 1 dB, and the antenna feed­
po int swr is 2.5.

greater than the transmi tter
can to lerate at the antenna
feedpoint but sti ll get away
with it because line loss
reduces the swr at the sta­
tion to an acceptable value
for the t ransmitter output
ci rcuits.

This difference between
feedpoint and station swr
m ay come to you as an un­
welcome su rprise: Your swr
may be much higher than
you thought! Perhaps you
were laboring under the illu­
sion that it was 1] all this
t ime, and now you find out
that it's really 4, and perhaps
even higher (if your coaxial
cable is very old]. The good
news is that the loss caused
by swr is nowhere near as
great as m ost people th ink .
But certainly something is
out of ad ju stment if you
have an swr of 4 with a
beam or quad

A severe mismatch w ith a
parasit ic array cou ld mean
that you are no t getting the
forward gain o r front-to­
back ratio that you deserve.
Perhaps there is corrosion at
the feedpoint and line losses
have been hiding this fact
from you. A large change in
swr at the feed po int ma y
cause a mu ch sma lle r
change in the sw r at the
t ransm itter.

Now, Really ...

The actual swr on your
feedline-the antenna feed­
point swr-depends only on
the characteristics of the an­
tenna and feedhne as long
as we employ the definition
of sw r based on empirical
observat ion. O therwise, swr
is just about meaningless.
The o nly pract ical way to
m easure it on a coaxia l l ine
is by using an swr ind icator
o r impedance bridge. And it
c hanges depending upon
t he locatio n of the inst ru­
ment on the line.

We need to be concerned
only with the swr at the sta­
tion and the swr at the an­
tenna feed point. When put­
t ing up an anten na, it is a
good idea to make sw r
graphs of both values for

ue of 3 or 4 is often toler­
able. In the o ld days of radio
(and sometimes even today).
open-wi re feedlines were
operated with standing­
wave rat ios in excess of 10
without detrimental effects.
Still, it is a good thing to
keep t rack of your swr since
it m ay indicate aging of your
feedline or other changes in
the antenna system.

Suppose you measu re
your swr at the anten na
feedpomt and f ind that it is
3. Now imagine that some­
one invents a sliding swr
meter that can easily be
moved along coaxial cable.
As you move the meter
away from the antenna and
closer to your r ig, you will
observe a gradual, con t inu­
ous decre ase in the sw r. De­
pending on the amount of
matched-l ine loss, the m eter
may read any thing between
1 and 3 by the time it
reaches the station end of
the cable.

The reason for this is sim­
ple: As the signal (electro­
magnetic field) t ravels down
the line toward the antenna,
the f ield intensi ty decreases
becau se of losses in the line.
Hence the " forward" read­
ing of an swr meter is greater
near the t ransmitter than at
points far away along the
line. If the antenna is not
perfec tly matched to the
line. some of the field gets
reflected at the feedpomt
and starts back toward the
station. This field. too, is af­
fected by line loss, so the
" reverse" indication on your
swr m eter gets smaller near­
er the rig. More "forwa rd "
and less " reverse" signal
near the tran smitter : That's a
lower swr.

Fig. 2 i llust rates how the
line lo ss under perfectly
matched conditions (as de­
termined from Fig. 1) affects
the swr difference between
the station and antenna
ends of the feedltne. The dif­
ference m ay be large. Your
transm itter sees a certain
swr at its end of the l ine and
behaves accord ingly; as
such, you m ay have an sw r
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Robert Gooch. Jr. NJDRW
1975 Mal/view Road
Balt imoreMD 11130

Whip the Competition
Improve your 2m HT's "mileage"with

this custom antenna from Datsun!

from the conductor, being
very ca reful not to cut the
co ppe r wire ins ide , Next,
t rim down the ci rc u mfe r­
ence of the rod 14 mm past
the 6-mm mark, so when the
rod is pushed into the BNC
sle-eve it fits snugly up to the
end of the 14-mm mark .

Tin and trim the center
wire a t 4 mm. Place the BNC
center pin on and solder it in
place. Don't use too much
solde r. Next, ca refully push
the assembled anten na into
the connector until the pin is
flush with the white insu la­
tor at the base of the plug.
The 'g lass whip should now
be snug in the sleeve. All
tha t ' s ne ed ed no w (a nd
high ly recommended) is 2 or
3 la yers of increas ingly
longer shrink tubing fo r sup-­
port about 3 inches up the
shaft from the BNC.

Although I have not used
a ny comp lex a ntenna fo r­
mu las in thi s design, it's st ill
a qua rter-wave antenna, and
the body of the HT makes
up the ground plane. I have
used th is new antenna for
Quite some time now and
am amazed at the range I
can get out of my rig.

I am willing to offer a kit
ve rsion of this antenna if
there is sufficient interest.
Send an SASE to the add ress
at the beginn ing of the a rti­
cle if you might be inter­
ested .•

dio shop, finding the ri ght
antenna posed no problem. I
decid ed o n a custom a n­
ten na for a Datsun Stanza
(pa rt #FMF-75D by Harada
Industries of America , Inc.).
This fender a ntenna is a ll f l­
bergla ss w ith a st ra nded
copper-wire center conduc­
tor. A clean cut at 19 inches
from the top ball was the
Quarter wa ve I needed . (I
would highly suggest using a
grind ing whe-el if possible, as
the 'glass will splinte r easily
if cut with a saw or snips.)

I used a BNC connector
fo r the 2AT, but with some
ingenuity. other connectors
can probably be used. The
BNC is an Amphenol type.
#31 -4700, fo r RG-58/U. At
t he cu t end o f t he wh ip,
scrape (, mm of 'glass away

Photo B. Construc tion deta il.

_.-

---~._. ~
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my work QTH- the d istance
was too great to even trip
the CO R. I then took a seri­
ous look at the 3Q-day return
poli cy, But instead, 3 days
la ter I was the proud owner
of a la rger batte ry pack and
highe r expecta tions . Eve n
with that, the return policy
still looked appealing.

Giving my " toy" one last
chance, I took a lo ng look at
the rubber d uck . Now face
it, every ham knows the se­
cret to a good signa l, and
t ha t 's a better antenna!
Roughly one ho ur late r I wa s
working t he club repeater
on low power, at full quie t­
ing, witho ut any cha nges to
th e rig o r batte ries . How?
Exit the rubber duck , enter
the "Datsun."

Since I work at an auto ra-

Photo A. N3DRW 's cus tom
2-meter quarter-wave whip.
42 73 for Radio Amateurs. September, 1985

A ft e r t he s m o k e had
cleared from my work­

bench, I rea lize d t hat my
secondha nd HW-202 could
no t tole ra te any mo re re­
pai rs. After many years of
service, the o ld Hea th was
ready for retirement. Then
came the task of searching
through stacks of ham mag­
azines to locate a 2-meter rig
which suited my budget.

I decided on an HT for
p ractical re a so n s . O ne
phone call brought the new
rig to my fro nt door 3 days
late r. The ICOM 2AT worked
like a dream until I tried to
ra ise my club repeater from
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FRESH STOCK - NOT SURPLUS
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2 ·30 11Hz 12V ( . = U V)
PIN RatlnQ Each Mil ICh Pr

MRf 406 20W $14 .50 $12.00
MRF412,' A sow 18.00 45.00
MRF421 l 00W 25.00 5&.00
MRF4Z1C now 60.00
MRF4 22" lSQW 38.00 lS2.oo
MRF4 2t1,I" o 25W 18.00 42.00
MRF42S" lSOW 55.00 125.00
MRF433 12.5W 12.00 30.00
MRF4 3S" 150W 42.00 90.00
MRF449./A 30W 12.50 30.00
MRF450,/A 50W 14.00 31.00
MRF453,/A 60W 15.00 35.00
MRF454,/A 80W 16.00 36.00
MRF455,/A 60W 12.00 28.00
MRF458 80W 20.00 46.00
MRF460 &O W 18.00 42.00
MRF464" SOW 25.00 60.00
MRF4&6" 40W 18.15 48.00
MRF4 75 12W 3.00 9.00
MRF4 76 3W 2.15 8.00
MRF411 40W 11.00 25.00
MRF411 15W 10.00 23.00
MRF465" 15W 6.00 15.00
MRF4 92 90W 1'.00 40.00
SRF2072 75W 15.00 33.00
SRF3&62 110W 21.00 60.00
SRF3115 15W 15.50 34.00
SR F3115 SSW HI.50 37.00
C0 2545 50W 23.00 52.00
S01011 70W 11.00 40.00
S01451 50W 15.00 36.00
SeI~/60 H,gh Gam Marched QUadS A ~a" ab'~

VHF/UHF TRA.NSlSTORS
Rarmg MHz Ner Ell MalCn Pt.

10W 136-114 Sl U lO
15W 136-114 10.00
25W 136-114 14.00
40W 136-114 13.50

3.5W 66-lIlI 10.00
25W se-se 15.00

4W 136-114 3.00
30W 136-114 12.00
30W 136-114 15.00
40W 136·114 11.00
lOW 136·114 21.00
15W 136·114 21.00
50W 21·114 20.00

5W 136·114 1.00
10W 136·174 9.00
15W 136·114 9.00
JOW 136·114 13.00

1.15W 136·114 3.00
15W 407·512 22.00
25W 407·512 24.00
40W 407·512 26.50
60W 407·51 2 33.00

1W 30-200 1.25
1W 136-114 1.25

25W 136-174 13.50
20W 30-200 13.75

4W 407·512 10.00
10W 407·512 12.00
4W 136-114 1.25

15W 136-114 7.50
25W 136-114 ' .90
30W 136-174 9.30
40W 136-114 11.15

1A10S FEr
MRF134" 5W 2·200 S10.50
MRF137· lOW 2·200 2:2.50
MRF131·· lOW 1.5-150 35.00
MRF1SO·· 1SOW 1.5-1SO 80.00
MRF112· 80 2·200 65.00

Selec/60. ma tch60 finals for Kenwood. Ysesu.
Icom. AlIlI S. etc. Technical assis ta nce aruJ cro5S'
reference information on CD, PT. RF, SRF, SO PINs.

QUANTITY DISCOUNTS AVAILABLE
WE SHIP SAME DAY C.O.D./VISA/MC

INFORMATION AND CALf'. ORDERS; (61') 7~T28
OUTSIDE CALF. ORDER DESK: 800-854-192T

• BULl-IN WATTMETER WTH fORINARO
AND RER.ECTED FlQlNER fOR S'vW
MEASUREMENTS.

• WATTMETER ACTIVE MN IMTH lUNER
IN BYPASS POSITION.

• ATTRACTM CHARCOAl GAAYFINISH
- ATHOME IN ANY HAM SHAC K.

• RUGGED 4:1 M LUN FOR BAlANCED
FEEDUNE.

AVAIlABLE AT PAIlTICIPATlNG DEALE~S

~ BARKER &: WILLIAMSON
~ Quality Comm unication Products Since 1932

WRITE OR CAll:
10 CANAL smEET. BRISTOL PA 19007
21 5-788-5581

~'

MODEL VS·300A
ANTENNA TUNER

• Rll CO'l.1:RAGf - 1.8-30MHz
• HANOt.£s UP TO 300 WATTS
• M"-TCHES VlRTUALLVAll ANTENNAS:

"'POlE BEAM
IN\lERTED VEE RANOOM Vv1RE
VERTICAL MOBILE INHIP

• ACCEPTS COAX, M lANCED LI NE OR
SING LE Vv1RE FEEDLINE

• BUILT-IN ANTENNA SW'ITCH.

GUARANTEED THE BEST VALUE YOU'LL EVER FIND!
REGULARLY $100.00

NOW ONLY $69.95 WHILE SUPPLIES LAST
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Harry D. Hoolon W6TYH
1410 ShalTH"ock Lane
Lincoln CA 95648

Exponential Potential
The problem: A broadband antenna fed with coax
exhibits narrowband response. The solution: Use

this exponential-Iine matchingsystem.

- .., f". .. -

__ _ ~~~~_'2." , ..-~~~----

the exponential line match­
ing section does have other
interesting applications, es-

f. ' I 1~..~,

are likely to realize the
dream of owning the ulti­
mate In directional arrays,

tween 4 and 21 MHz might
have an input impedance of
about 850 Ohms at 4 MHz,
700 Ohms at 14 MHz, and
625 Ohms at 21 MHz.

When the exponentia l
two-wire line is used in con­
junc tion with a lower-im­
pedance main transmission
line, the charac te ristics of
the wide-frequency-band
antenna are not restricted
by transm ission-line limita­
tions. Although few hams

In high-power shortwave
broadcast sta tions such

as the VOA and othe rs, the
tapered or exponential line
is generally used to match
the high feedpolnt imped-­
ance of a single-wi re rhom­
bic ante nna to a lower-im­
pedance main transmission
line or transmitter rf output
te rminal. As an example, the
feedpoint impedance of a
rhombic designed for ope ra-­
tion at an y frequency be-

Fig. 1. Exponential/ine matching system for W6TYH's wide­
band7!Hneter antenna system, using #12 copper-wire conduc­
tor (diameter = 0.08081 ']. 5 = conductor spacing in inches,
center to center.
44 73 for Radio Amateurs. September, 1985

Fig. 2. The original 75-meter dipole at W6 TYH (see text).
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Wideband 75-Meter
Antenna System

At W6TY H, we used a
hal f-w ave, c e n te rfed di ­
pol e, cut to 3.75 MHz for
many ye ars . This single-w ire

spacing between the two
cond uctors e xpressed in the
same basic units as d.

As an exam ple. for the
700.Qhm impedance point
(top), us ing #1 2 copper wire
with a diameter of 0 _08081
inc hes, S = (0,08081 X a nt..
10glO (7oo/276lV2 = 13.9
14 inc hes.
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center-to-center spacing be­
tween the two cond uctors
and d is the d iameter o f one
cond uctor. Both Sand d
must be expressed in the
sa me basic un its.

4) To determine the cen­
ter-to-center spacing, S, be­
tween the two cond uctors at
the various points along the
line. use the fo llowing for­
mu la: S = (d x an tHoglO
(Zo/276)1/2, where Zo is the
im pedance at the point on
the line (above). d is the di­
ameter of one cond uctor.
and S is the ce nte r-to-ce nte r

Fig. 3. (a) A trip/e-<onductor system for 75 meters. (b) Meth­
od of coupling exponential line to a transm itter.
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Fig. 5. (a) A tr ip le-co nd uctor sys tem for 40 meters.
(b) Method of coupling exponential line to a transmitter.
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2) Divide the 6O-foot length
into five sma lle r distances
of twelve feet each. Since
the impedance of the line
varies linearly, the imped­
ance at e ac h 12-foot point
can be determined with a
re aso na ble degree of accu­
racy. Assume that the high­
est impedan ce point (the a n­
te nna e nd of the line) is to be
700 O hms and the lowest
impedan ce point (the t ran s­
mitter end of the line) is to
be 300 Ohms. The line is to
be exponentially " ta pered"
between the spa c ings re­
quired for the two imped­
ance va lues.

3} Now, determine the im­
pedance va lue at the 12-,
24-, 36-, 48-, and 6O-foot
points up the line . At 12 feet,
the impedance is 12/60 o r
0 .2 of the d iffe rence be­
tween the two e nd im ped­
ances plus the impedance at
the low-impedance end of
the line. Thus, at 12 feet, for
example, Z2 = 0.2(700 ­
300) + 300 = 380 Ohms
likewise, at 24 feet the im­
pedance is 24/60 or 0.4 of
the difference between the
two e nd impedances plus
the im pedance at the low­
impeda nce end of the line ,
Numerically. ZJ = 0.4(700
- 300) + 300 = 460 Ohms,
At 36 feet, Z4 = 0,6(700 ­
3(0) + 300 = 540 Ohms, At
48 feet, Z, = 0.8{7oo - 300)
+ 300 = 620 O hms . At the
top end, z" ~ 1.lX7oo ­
300) + 300 = 700 Ohms. Z"
at the bottom end, equal s
276 loglO 2S/d , where S is the
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peciellv for shortwave re­
ceiving antennas and for
VHF a nd UHF a rrays.

As shown in Fig. 1. the
spacing between the two
line co nd uctors is greatest
at the e nd of the sec t io n
connected to the antenna.
At this point, the impeda nce
of the line is high e nough to
closel y match the im ped­
ance of the anten na feed­
point for maximum transfer
of rf e nergy. The other end
of the line . in the di rec tion
of the transmitter, has very
close spacing between the
two co nd ucto rs. If the Iine is
properly designed and co n­
structed. the low-imped­
ance end of the tapered line
may be easily matched. for
ham purposes, to a sta ndard
300.Qhm TV " ribbon" line
o r to a 75-Ghm coaxial li ne
th rough a 4:1 rat io toro ida l
impedance transformer, as
shown,

To design a nd construct
an exponential line match­
ing section. proceed as
follows:

1)The length of the line
should be approximately a
quarter wavelength long at
the lowest frequenc y at
which the array will be oper­
ated . For a n amateur-radio
ante nna syste m des igned for
the lowest operatin g fre­
quencv of 4 MHz (75 mete rs),
the length will be 60 feet In
the following discussion, we
will assume a line 60 feet
long to be constructed from
#12 copper wire (d iame te r
0.00081 ").

Fig. 4. Exponen tial line matching system for a wideband
4Q-meter antenna system, us ing #14 copper-wire conductor
(diameter = O.064'J. 5 = conductor spacing in inches, eel}.
ter to center.
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Fig. 6. Craph of impedance versus length for the 7>meter ex­
ponential section. Note that the curve is linear.

ing sect ion is designed in the
same manner as previously
described , For 40 meters,
the length of the tapered
sect ion should be about 30
feet. For 20 meters, the
length will be about 15 feet.
The three-w ire dipole shou ld
be cut for the band center
frequency using the formula
468ft. where f is the frequen­
cy in MHz.•
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placed with #14 copper w ire
and the coaxia l-line sw r was
reduced to about 1.2:1 and
remained close to this va lue
at all frequencies between
3.5 and 4.0 MHz. The system
is not affected by wet weath­
er and the coaxial-line swr is
the same no matter what the
weather, wet or dry.

For 40 meters and the oth­
er bands, the tapered match-

plates of the variable air-di­
electr ic capacitor, causing
the ci rcuit to detune. resul t­
ing in an excessively high
swr on the coaxial transmis­
sion line. As a result, the sys­
tem could not be used dur­
ing rainy weather. The origi­
nal dipole antenna system is
shown in Fig 2.

The antenna system shown
in Fig, 3 was used to replace
the single-wire dipole ar­
rangement. Here, the radia­
tor consists of a half-wave,
centerfed dipole. but the ra­
diator consists of th ree con­
ductors in a folded-dipole
arrangement. The first di­
pole that was installed used
three #1 2 copper-wire con­
ductors. The calcu lated im­
pedance at the center of the
middle w ire was 675 O hms,
which is a close match to
the 700 O hms at the upper
end of the exponent ial Jine
section. With this arrange­
ment, the swr on the 75­
O hm coax ia l-cable l ine
measured about 1.75:1, The
center conductor was re-

antenna was fed by a tuned
feeder system made from
two #1 2 copper wires 60 feet
long spaced 6 inches apart.
At the source end of the
open-wire line, the system
used a parallel-resonant ci r­
cuit coupled to a 52-ohm
coaxial line by means of a
5-tum link coil. A lthough
this antenna system per­
formed well when tuned to
the operating frequency, the
bandwidth was relatively
narrow. In order to operate
on f requencies near the
band edges (3.5 and 4.0
MHz), it was necessary to re­
tune the coupling ci rcuit,
which meant opening the
52-Dhm line to check the
line swr.

Since the tuning circuit
was located some distance
from the ham shack, th is
necessary adjustment was a
great inconvenience to say
the least Also, in spite of the
fact that the tuning urut was
placed in a " waterproof" en­
closure, during wet weather
moisture collected on the

•

Selling 73 for Ra­
dio Amateurs w ill

make mo ney for yo u.
Consider the facts:

Fact #1 : Sell ing 73 forRadio Am­
ateurs increases store traff ic-our

dealers tell us that 73 forRadioAmateurs
is the hottest-sell ing amateur radio magazine

on the newsstands.
Fact #2: There is a direct correlat ion between store

traff ic and sales-increase the numberof peoplecoming
through yourdoor and you'll increase sales.
Fact #3: Fact #l + Fact#2 = INCREASEDSALES,which
means more money for you. And that's a fact.

For information on selling 73 for Radio Amateurs, call
80Q.343.0728 and speak with ourdirect sales manager.Or
write to 73 forRadioAmateurs,80Pine St., Peterborough,
NH03458.
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HTUNE IN" THE WORLD
OF SPECIALIZED

COMMUNICATIONS!
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AEA
Thousands of "Ham Radio"

opera lors across th e country
are enjoyi ng " S pe cia lized
Co mm u n ic a ti o ns" modes .
Whether It's FSTV, SSTV. FAX,
OSCAR, EME, RTTY, PACKET
Or COMPUTERS, lodJly's Rad io
Amateur is • highly skilled
Communications Specla l ls!!

Providing lull , In-d e p t h
coyerage of the•• mode. Is our
business and we'ye been eo­
log it now for over 19 years!
And now we' r. expand ing!

I"",. 'lo . ... "1S MU51

AOCI 4'/. ~." , ..

4"'- ~dIleol To ~I I

C.,..II" Cord Or""',

Now publi shed " monthly" 10 times
per year, SPEC-COM IIII readers are kept
up-to-date In a world 01 l ast moving
modern technology.

Why not give U$ a try ? Back Issue
lampl.. are availabl. l or Just $2.00 ppd.
(Master Art ic le Inde••• add $1.00)_

Special Six Month Trial Subscription
-$1 0.00. U.S.lCan.da/Mex lco Annual
Subscription $20.00. (Foreign Subscrip­
lions slightly higher).

SPEC-COM N

Amateur Radio Specialized
Communication Journai

P.O. Box H
Lowden, iowa 52255

(319) 944-7669 (Membmhip Services)

You Can Afford It
You Ca n Install It
You Ca n Trust It
You Can Excel Witli It

PERFORMANCE
• Low Vertical Radiation Angle
• No Feedline Radiation
• Wideband Matching Network
• Efficient Design
• Omnidirectional Pattern

DEPENDABILITY
• High Quality Materials
• Weatherproof Design
• Rugged Const ructio n
• Advanced Engineering

Applications
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AEA

ISOPOLEDI is available for
144 Mllz, 220 MUz, 440 MUz
Ask for our spec sheet and
radIation pattern plots . or
v isit your favorite AEA
dealer for more infonna tion.

PRICE & CONVENIENCE
• S49.95 A mateu r :'\' t't

• Easi ly Installed
• Compeer & Lightwt"ight

• UPS Sh i pp a b le

• Inexpensive TV J\last Su pport
(nor Included)

Advanced Electronic
P.O. Box e-2160
lynnwood. WA 98036
(206 ) n$-7373
TELEX: 152571
AEA INTl

• General Communication
• Industry
• Marine VHF
• Scanners
• Amateur Bands
• CB Standard
• CB Special
• MICroprocessor

Ca ll or Write
JAN CRYSTALS
P.O. Box 06017
Fort Myers
Fl 33906-6017

---.... (813)936-2397

... . pIll8'ltllww • 1_ $Ifiall II tttl...... T. Ms
.....~ .." 1 _ ~'''''-'

3-4OOZ sa5.00 8122 $110.00
3-SOOZ 85.00 MRF4SO 12.95
5128 55.00 MRF'54 18.95
ellA 12.00 MRF455 14.95
61468 8.75 MRF492 19.95
M2057 15.00 6LF8 8.26
8950 11.50 6JS8C 1.48
807 5.75 8KD8 8.26
8550A 7.75 8MJ6 8.38
4CX250B 60.00 8411 8.38
SOJ8 2.75 1360 13.95
68838 8.25 &CAT 5.55
M' IDI M~lIlIIrJdll rCf$ fKlII, Stu ' IlIll f ill II. Dr

Sybil" feG lIe, IKelIIelll ~IIIt11llIlClDf S

@r::·--::len CII@mYAMIA
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Hand- held r rarlSct>j vers
Delun models Relular SALE
IC-OlAT lor 2m....... 349 00 2891\
IC-04AT for 440 MHz 379.00 28991

Standard models Recular SALE
IC-2A for 2m 239.SO 1891\
IC·2AY 1II1th TTP... 269.50 1991\
IC-3AT 220 MHI, TTl' 299.95 2391\
IC-4AT 440 MHz. TTP 299.95 2]991

...
Order Toll Free -Use your Credit Card!

HOURS. Mon.thruFri.9-5:30;Sal 9-3
Milwaukee WATS line: 1-800-5S8-0411 answered
evenings until 8:00 pm Monday thru Thursday.
Please use WATS lines for Ordering
use Regular lines lor olher Inlo and Service dept..

ACCfOssories for DeluJle models Relular
BP-7 425mahIl3.2V Ncad Pa~ - use B05 67.50
BP-8 8OOmah/8.4V Nicad Pak - use BC-35 ... 62.50
BC-35 Drop in desk chargel !of all batteries 69.00
BC-60 6-po$jtlon gang charger. all batts SALE 359.95
BC-16U WaD charger lor Bp1IBPS............. 10.00
LC-I I Vmylcase 17.95
LC-14 Vinyl case lor Db using 61'-718 17.95
LC-02AT luther case for Db rnOOeIs 1II/11P·7/8 39.95
AccesSOl"ies for both models Recu lar
BP-2 425mahl7.2V Nicad Pak · use BC35 39.SO
SP-] Edra Std. 2SO mah/8.4V Nicad Pak 29.SO
BP-4 Alkaline battery case 12.SO
BP-S 425mah/lO.8V Nicad Pak • use BC35 49.50
CA-2 Telescoping 2m antenna.. ................ 10.00
C..-5 5/B'lIIave telescoping 2mantenna 18.95
FA-2 htra 2mfleXible antenna 10.00
CP·1 CiR. Iightel plug/cord for BP3 or D1J 9.50
DC-I DC operation pak for standard models I1.SO
lC-2AT Leathercase for standa,d models 3495
R8·1 Vmyl waterproof radio bag 3000
HH·SS Handheld shoulder strap................ 14.95
HII-9 Speaker microphone 34.50
HS IO Boom microphone/headset 19.50

Hs.IOSA VOJ un it for HS·IO& Dehne only 19.50
HS-IOSB I'll un it for HS·1O ................. 1950

i1 L·1 2m 2.3w inllOwout amplifier SALE 79.95
SS·32M tcmmsoec 32-tone encoder 29.95
Shortwave receiver Rel ular SALE
R·7lA 100 kHI·30 Mhz digital rece iver $799.00 6591\

RC·ll Wireless remote controller.. . 59.95 491\
fl-32 500 HzCWfilter 59.50
Fl·63 250 Hz CW filter (1st IF) .. .. . 48.50
fL ·44A SSB filter (2nd IF} 159.00 1441\

(x·257 FMunit. .. .. ... ... .. .. .. .. . 38.00
(x·310 Voice synthesizer 39.95
CR-64 High stabi lity oscillator rtal 56.00
SP·3 Ertemal speaker 49.50
CK-70 ((x·299) 12VDCoption..... 9.95
MB·1 2 Mobile moun!... ............ 19.50

In Wisconsin (ou ls /d e Milwaulcee Metro Area,

1·800-242·5195

For a Limite time!
With the purchase of IC-271A/H or
IC-471A/H get the matching Preamp'

for iust 1.00 extra .
Common accessories for 271NH .m d 471A/H
I'S-25 Internal po"el supply for (A) .. . 99.00 89"
I'S-35 Internal power supply for (HI 160.00 1441\
I'S-IS External power supply ......... 149.00 134'1
Cf-l Cooling fan for PS·15 . .. .. .. .. .. . 45.00

EX-I44 Adaptor for PS·15/CF·1 6.50
SM-6 Oes~ microphone .. .. .. .. .. .. .. . 39.00
EX-310 Voice svmeszer 39.95
TS-32 ccmmsaec encode/decoder. ... 59.95

UT-I5 Encoder/decoder interface. .. 12.50
UT-lSS UT· 15S w/TS·32 insta lled. .... 79.95
VHf/ UHf mobile multi-modes
IC·290H 25 1'1 2m SSB/FMJcvr,TTPmic 549.00 479"
IC-490A 101'1430·440 SSB/FM/CWrcvr 649.00 579's
VHF/ UHf/l. 2 CHz FM Relular SALE
IC-27A Compact25wzm FM wlTTP mic 369.00 31911

IC-27H Compacl45wZrn FM wITTP mic 409.00 359"
IC-37A Compact 251'1 220 FM. TTl' mic 449.00 299"
IC-47A Compact 25w440 FM, TTl' mic 469.00 419"

UT-1 6/EX-388 VOice synthesizer . .. 29.95
IC-3200A 25w 2m/440 FM wlTTP 549.00 489's

UT-23 Voice synthesizer.••••.. .. .. • 29.95
IC-120 11'1 1.2 GHz FMtrensceiser•••• 499.00 449'1

II L-1 2 lOwamphher 33900 299"
6m portable Relullr SALE
IC·505 3/ 10w6m port. SSB/CW JCYf 449.00 399"

8P-IO Internal Nicad battery pack 79.SO
8P-15 AC charger. .. .. .. .. .. .. .. .. . 12.SO
EX-248 FMunit. .. .. .. .. .. .. .. .. .. . 49.50
lC-IO Leather case 34.95
SP-4 Remote speaker 24.95

Options - cominued Recu lar SALE
CF-I Cooling tan tor PS·15 45.00

EI·310 Voice synth for 751, R·7lA 39.95
SP·3 Ertemal base station speaker.... 49.50
Speaker/Phone patch · specify radio 139.00 1291\
8C·IOA Memory back·up 8.SO
EX-2 Relay bClJ with marker... 34.00
AT-IOO lOOw 8·baoo anomatc anttunet 349.00 3141\
AT·5OO 500w 9·baoo automatIC ant tuner 449.00 3991\
AH-I 5--band mobile antenna w/tuner 289.00 2591\
PS-30 Systems pis 1II / cord, 6'pin plug 259.95 2341\

OPC Optionalcord, specify 2014·pm 5.SO
GC·4 World clock (Closeout!) 99.95 79"
Hf linear amplifier Recular SALE
IC-2KL. / ps lGO·15m solid sta te amp 1795.00 1299
VHf / VHf base mulli-modes Recu lar SALE
IC-55ID 80 Watt 6m transceiver 699.00 59911

EX-loo FM opt lOn 125.00 11 211

8C-IOA Memory back·up.. ... .. . .. . 8.SO
SII ·2 Electret desk mlClopOOne . ... 39.00

IC-27lA 25w2mFM/ SSB/CW Jcn. . . 699.00 56911

AG-20 In ternal prea mplil ier· 56.95
IC-21l H lOOw 2m FM/ SSB/CW JCVI 899.00 7591\

AG-25 Masl mounted preamphfl!'· 84.95
IC-41lA 25w4J0..45OSSB/CWIFM _CVl' 79900 69911

AG-I Mast mounted p'eamphfle'· 89.00
IC-471H 75w 4J0..45O SSBlCW/fM ICYI' 1099.00 969"

AG·35 Mast mounted preamphliel· 84.95

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. Illinois 60630
621 Commonwnlth AYe. 1898 Olew Street 1072 N. Rancho DflYe EIlICKSON COMMUNICATIONS

Phone (305) 894 ·J238 Phone (813) 461· 4267 Phone (1021 647-311 4 5456 N. Milwaukee A~nue

Fla . WAfS 1-800·4]2-9424 No In-Slate WAfS No re- state WATS Phone (3121631.5181

~~r~~dae 1·800-327-1917 No Nationwide WAYS ~:~~~d: 1·800·634-6227 f:rl~~~: 1-800-621-5802

WICKLIFFE. Ohio 44092
28940 Euclid Ayenue

Phone (2161 S85 ·7l88
OhiOWATS 1·800·362-0290

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

Hf Equipmt'nt Retu lar SALE
IC-7l5 Xcvr/$Wrcw/nuc 84 9.1XI 749~

PS-55 Power supply 160.00 144'1
A1-1 20 Automa!lc antenna tuner TBA
H-32 SOO HI CW ftlter 59.SO
EX-243 Electronic ~eyer umt....... SO.OO

IC·7l0 8·band 200w PEP Jcn w/mic 829.00 569~

H-30 $SB lilter lpassband lumng) 59.SO
H-44A SSB filte r (2nd IFl 159 00 I«~
H-45 500 HI CW filter 59 SO
[1·l95 Marker unil................ 3900
EI ·202 LOA Interface; 730I2KUAH·I 27.SO
EI ·20] ISO HI CW audIO filter ..... 39 00
EX·205 Tra:lsvertel sWltchmg unit 29 00
SII·5 8·pia electret deskmICrophone 3900
HII·IO Scannmg mobile mICrophone 39.SO
118·5 Mobile mount................ 19 SO

IC-n OA 9·band Jcvrl.l ·lO MHI rcyr1)49 00 799~

H-32 500 HI CW hlte!............. 59 SO
H-34 5.2 ~HI AM hllel 49.SO
SII·5 8,pln elecnetdes~ microphone 3900
118·5 Mobile moun!............ .... 19.5O

IC·745 9·band JCYI w/.l ·30 Mhl rcyr 999.00 n9~
PS·35 In ternal powel supply 16O.1XI 1«~

EX·241 Ma r~el uM................ 20.00
[1·242 FM umt 39.00
EX·243 Electremc keyer unit .. . .. .. SO.OO
H-45 SOO HI CWIi llel (lst IF) 59.50
H·54 270 HI CWhIIel USI IF) 47.50
H·52A 500 HI CW filter (200 IF) 96.50 89'1
H-53A 250 HI CW fi lter (200 IF) 96.50 89'1
H-44A SSBtilte' {2nd IF) 159.00 JWl
HII ·IO Snnnmgmobile microphone 39.50
SII·6 Desk microphone.. .. .. .. .. . .. 39.00
HII ·12 Ema hand microphone .. .. . 39.50
11 8·12 Mobi le moun!.. .. .. .. . ... . .. 19.50

IC-75I 9-band JcYr / .l ·30 MHI rcvr 1399.00 1199
PS-35 Internal power supply 160.00 144

'
\

H-32 500 HI CW filler [l st jF) . •. •. 59.50
H·63 250 HI CWfilter (1 st If) ..... 48.50
H·52A 500 HI CW hlter (2nd IF) . .. 96.50 8 9~

H·53A 250 HI CWhlter (2nd IF). .. 96.50 891\
H·]] AM hlter............ ......... 31.50
H·70 2.8 Khl wide SSBhiler 46.50
HII-12 btra ha nd microphone . .. .. 39.50
SII-6 Desk miCrophone.. . ... .. . .. .. 39.00
CR·64 High stability «terence dal 56.00
RC·IO bternal trequency controller 35.00
M8·18 Mobile moun!............... 19.50

Options: 71O/7J()/74S/7S1 Recular SALE
P$·15 20A ertemar power supply 149.00 1341\

EX·I« Adaptor forCf·IIPS·15 6.SO
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For a Limited time!

Purchase a TR-2600A

(
shown) at our normal
ow Sale Pr ice and

receive anextra PB-26
battery - FREE!

or
Purchase aTH-21A/AT
or TH-41A/AT at ou r
normal Low Sale Price
and receive an extra
PB-21 battery - FREE!
Call for Sale Prices

KENWOOD Receivers
Limited Time Special Prices

now being offered on
R-ll. R-600. R-IOOO. R-2000

Call for Prices!

KENWOOD TW-4000A 2ml70-cm FM Dual Bander:
Covers 142·148.995 MHzand 440·449.995 MHz with
25Wout. GaAs FEr RF ampliliers. dual digital VFO'S.
LCD display, 10 memories w/offset recall, scan &
lithium battery back-up. Band &common channel scan,
priori ty watch. IG·key Au topatch UP/ ONmicrophone &
mobile mount. 118V DC @ 7.5A, G}I"h~2 ~itd ~ 8%",

4.4 Ibs. list $599'1 • CALL for SALE PRICE. I-::::::~====-=-__,...__
':S~tJI~_- ­The FREE" MA-4000 isadual-band.2ml70·cm mobile

an tenna only, withduplerer (no mount). Use LARSEN
PO-K Roof mt, $20.00; PO-TLM Trun k-l ip mt, $20.18

or PO-MM Ma~n et i c mount, $19.63

KENWOOD TS·430S HF TRANSCEIVER
For a limi ted time - purchase aTS-430Sat our normal
LowSalePriceand receivethe optiona l fM-430 FM unit
FREEr.TheFM·430 provides HFFMtransmit/receive on
bands whereauthorized . . CALL lor Sale Price.

KENWOOD TM·401A 440 MHz FM Xcvr
Ultra compact! Covers 440-449.975 MHz In 25 kHz
steps, 12W out GaAs FET Rf amplifier, dual digital
VFO'S, 5 memories plus "com" channel w/back-up.
PriOrity alert scan, memory and programmable band
scan. Yellow LEDdisplay, LEO S/Rf meter, Ext. spkr,
16·key TTP UP/DN mlc. mobile mt. 5 1i "w~1 %Nh ~

7*"d, 2.8I bs. list $399 IS • . CLOSEOUT $29995

Please use WATS lines for Ordering and Price Checks. For
other Info and Service Dept. please use our Regular lines.

Clip out this handy Coupon and Mail Today!

GO:"AMATEURELECTR~~ ;;;-P~Y®
I 4828 W. Fond du Lac Avenue I

Milwaukee, WI 53216

II am interested in the following new KENWOOD equipment: I
I I
I I
I I

* Top Trades * Toll Free Ordering line II have the following to Trade: (What's your Dea11) I
* AES®Ships C~ast to Coast I I

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3 I I
USE IRush me your quote -I unders tand Ihat I am under no obligation I

YOUR VISA· "'m,

Note: Our TOll FREECi~~~: lin: ~:;:::;ll :Add" " :

is answered until 8 pm CST Monday thru Thursday. I c;',/;:::: ~ _ ;;;J

Contact AES®
for all of your

KENWOOD needs!
* low Prices * large Stocks * Fast Service
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WiJljam vuses K4KI
1245 S. Orlando Avenue
Cocoa Beach FL JZ9 ,Jl

Wheatstones Are Not Crackers!
Here's the slickest application of the W heatstone circuit yet
devised. The Nuller Bridge is the only instrument you'll need
to adjust yourantenna matching unit to peak performance.

47-0 hm resistances (RD)
with a resistance (RE) of 736
O hms, we find that the
equiva lent pa ralle l resis­
tance (RB) wou ld be equal
to 44.18 O hms. (RB = 47 X
736/147 + 736) = 441 BI
And now, using the basic
bridge equation, where RX is
the unknown resistance, RX
= IRA x RC)/RB = 147 x
471/44.1 8 = 50 Ohms

Wel l, since I did not have
a 736-0hm resistor avai l­
able, J just picked out a stan­
dard 68O-Ohm, %-W att, 5%
carbon resistor out of my
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comphshed. First, 47-Dhm,
Vi-Watt, 5% carbon resis­
tances are readily available,
so if we built a bridge using
them we wou ld have a good
47-Dhm bridge. However, as
almost all of our present­
day equipment is based
upon a 5D-Ohm impedance
value, we will design for that
f igure.

It wou ld be possib le to
f ile down the 47-0 hm resis­
tors to 50 Ohms, but there is
a much easier way. In the
theoretical bridge ci rcuit of
Fig. 1, if we shunt one of the
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time keeping your t ransmi t­
ter swr at 1:1. In add it ion, a
provision can be made to
fi rst tune up your transmi t­
ter into your dummy load
wi thout rad iat ing any rf
power at all and also to
monitor you r relative power
output. And lastly, w hen
you are all tuned up, with a
fli p of a switch your trans­
mitter can be connected di­
rectlv into your tuner/anten­
na system, and again your
meter mon itors re lat iv e
power output

All of this can be accom­
plished w ith my " Nuller
Bridge" without ever once
thinking of actual values of
swr or pe rhaps worrying
about what it means!

Good accuracy for the
bridge circuit is easily ac-

M y first exposure to and
fright over a Wheat­

stone bridge was in high
school physics class more
than f ifty years ago. The
many knobs, an ultra-sensi­
live st ri ng galvanomete r,
formu las, and multiplying
factors that would choke a
horse (combined with the
dire warning from the in­
st ructor, " Don't peg the
meter!") kep t m e t u rned
away from bridges for yea rs,

Later experien ces were
different. I learned that a
simply-designed, accurate rf
bridge circuit can easily be
bui lt from readi ly-avai lable
parts and that it will allow
you to tune up your match­
ing unit properly without ra­
diating any appreciable
power while at the same

Fig. 1. A theoretical SO-Ohm bridge.
50 73 for Radio Amateurs . September, 1985

Fig. 2. Schematic of a mcxe practical c ircuit .



stock and found that then
RB would be 43.96 O hms.
Subst itut ing into the basic
br idge equat ion. we find
that RX = (47)(47)/43.% =
50.25 Ohms. This value was
so close to the original de­
sign value of 50 Ohms as to
be indist inguishable in any
tests I could make.

Another reason why this
basic bridge ci rcuit is accu­
rate is that it contains no in­
ductors or capacitors and
hence is frequency-insensi­
tive. If you look at the d ia­
gram of a convent ional in-­
line swr meter. you will see
its complexity; my own ex­
perience of trying to bu ild
one to the accuracy I want­
ed proved quite frustrating.
In comparison. the simpl ici­
ty, ease of construction. and
accura cy of th e Nu ller
Bridge were a pleasant sur­
prise. particu larly as it does
so much more for you than
an swr meter does in tuning
up you r rJg.

l et me em phasize that
because this unit is not an
swr meter. it requ ires no swr
scale or elaborate calibra­
tion procedure. And if we
th ink a bit more, we realize
that when we tune up our
transmitter through our an­
tenna tuner, we are really in­
terested only in obtaining an
impedance match, Since the
Nul ler provides an accurate
impedance match, why wor­
ry abou t swr? And as the
featu re of the Nuller is to al­
low the tuner to tune up for
an impedance match with­
out allowing your transmit­
ter swr to be more than 1:1.
then there is abso lutely no
reason to be concerned in
any way with swr.

So with this simple unit
we have fina lly laid to rest
the bogey of swr tune-up
problem s. It would have
been possible. with extra cir­
cuitry. switching c ircuits,
and calibrat ion techn iques.
to make the scale read sw r,
but as it wou ld only compli­
cate its operation and pro­
vide no funct ional purpose,
why not entirely break the
hold that swr seems to have
had on so many of us?

The ci rcu it is shown in Fig.
2. It was designed for use
with my Yaesu FT-101 B with
a key-down power output of
about 100 Watts. Because
the ci rcuit is so extremely
simple. it can be readily
modified for use at higher
powers by using higher
values of resistance for the
voltage-dropping resistances
feed ing the br idge circu it.

Operation of the unit is
best explained by referring
to the d iagram shown. First.
place switc h S2 in the tune
posit ion . RK is an ord inary
l inear SOk variable resistor
with a switc h, S1, that opens
when the knob is fully coun-­
terclockwise. just like the
vo lume control on most
radio and TV sets. In the
counterc lockwise position,
all SDk O hms of resistance
are in the metering c ircuit.

As switc h 51 is now open.
the input of our antenna
tuner is disconnected from
the bridge circuit

Also. with switc h 52 in the
tune position, the dummy
load is connected directly to
the transmitter. The voltage
from the dummy load is ap­
plied to the bridge circu it
through the dropping resis­
tances, RJ and RH, which
are connected in parallel.

The bridge is now unbal­
anced because 51 is open.
and the microammeter will
show the voltage developed
across bridge po ints X-V
after it is rectified by the
d iode. D1, So now the meter
shows an output that is a
function of the power in the
dummy load.

This featu re is an advan­
tage. as even though you
could watch for your plate­
current dip and adjust your
t ran sm itter power-output
control. you now also have
an rf monitor righ t at the
dummy load, and during
this stage of t ransmitter
tune-up your antenna tuner
is disconnected and you do
not radiate any power out.
Naturally. as you r transmit­
ter is connected only to your

Photo A. The finished Nuller Bridge.

dummy load. your swr at the tuner input is no longer con­
transmitter is 1:1. nected to point V on the

Now, if you turn the con- bridge. As before, the bridge
trol knob of RK in the clock- voltage across points X-V is
wise d irect ion. sw itch 51 rectified and fed through
closes, the antenna tuner is the diode to the meter and
now con nected to th e provides a power-output
bridge ci rcu it. and RK be- monitoring system; at this
comes the sensit ivity con- time. RK acts as a sensit ivity
trol for the meter-null ing cir- contro l.
curt. Now all you have to do The two fixed capacitors,
is adjust you r tuning un it un- C1 and C2. and RF provide a
til your meter reads zero, f ilter circuit to electrically
and your match ing antenna isolate the metering circuit
system is tuned up to f ifty from any rf from the bridge
Ohms. During this tune-up ci rcuit. None of the values
process, sw itch S2 is sti l l in of any components is criti-
the tune position so that cal. and I just used w hat I
your transmitter is st ill load- had available.
ed into the dummy load; the The on ly special care J

swr at the transmitter is still took when building the unit
1:1. And now if sw itch S2 is was to place jacks J1 and J2
sw itched to the transmit on one side of the box and
posit ion. the transmitter is J3 at the other side, as
connected d irectly into the show n. The com ponents
antenna tuner wh ich is al- were just soldered to an or-
ready properl y ad jus ted. dinary strip connector and
and you can go on the air. all grounds brought together

at one point before ground-
My only precaution is the ing to the chassis . The three

common-sense one: It is jacks were grounded only to
best to turn you r t ransmit- the case. as the metal pro-
ter-output control to mini- vided suff icient conduct lvi-
mum when sw itc hing 52 to tv without any need for ad-
avoid possible momentary d itional wire connect ions
transients. This is a general between them. Although I
safety precaut ion in switch- w as fortunate in having
ing all rf ci rcuits carrying picked up a small 5().micro-
appreciable J)O\'Ver. ampere meter at a hamfest

Now, with sw itch 52 in the for fif ty cents, any 5O-micr~

transmit posit ion, the volt- ampere meter will operate
age-dropp ing resistanc e. sa tisfac to ri l y . The unit
RM. prov ides voltage to the worked exactly as planned
bridge, wh ich is agai n unbal- with no problems encoun-
anced because the antenna- teredo
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Parts Ust

Chassis box, 4 x 5 x 3 Inches*
01-1 N34A diode*
C1 , C2-.005-uF capacitors
M-Q-SO microammeter
RA, Re, RE- 47-Qhm, VI-Watt, 5% carbon resistors *
RO- 68O-Ohm, w-wett . 5% carbon resistor *
RJ , RH-3.3k, 2-Watt, 10% carbon resistors
RM-5.1k, 2-Watt, 10% carbon resistor
RF- 3.3k, 'Iz -Watt, 10% carbon resistor
J1, J2, J3-SQ.239 coax connectors*
RK- SOk linear taper, variable resistor, 271-1716*
S1- Potentiometer switch lor RK, 271·1740*
S2-&Amp OPOl switch (Note: For higher powers, a heavy­
duty, G. C. Electronics co., catalog number 35-1«, 1Q-Ampere
OPOT switch can be used.)

* These parts available at Radio Shack. All other parts were
readily available at local electronics stores.

When I am through using
my transmitter, I sw itch 52
back to the tune position
and then turn RK cou nter­
clockwise so that sw itc h S1
is open. This isolates the
transmitter from the anten­
na-tuner system and is a nice
precaution to avoid possi­
ble induced voltages f rom
nearby electrica l l ightn ing
dis charges. (F lorida leads
t he nat io n in e lec t rica l
storms and every method of
protection is desirab le.)
However, th is method is in
no way a substitute for your
regular lightning protection
methods.

In addit ion to ensuring
that you r transmitter tune­
up swr is always 1:1, the unit
has another major advan­
tage. When using the ordi­
nary method of tuning up,
with your t ransmitter di rect­
ly coupled t h rough you r
matching unit to your anten­
na, it is easil y possible to
find co m b inat io ns of set­
tings on your match ing unit
that can either present se-

Ties-resonant circuit cond i­
t ions to your t ransmitter or,
in other cases, produ ce im­
pedances much higher than
50 O hms. Either case can be
dangerousto your expens ive
equipment. Th is unit elimi­
nates that possibility.

Another feature is that
when tuning up directly into
you r match ing unit, there is
interaction between your

t ransmitter' s o ut p ut con­
t rols and t he cont rol s on
your tuner that often make
you wish you were an octo­
pus. Thi s unit also eliminates
th is interactio n problem.

In my own case, just for
fun, I borrowed a Bird watt­
meter from a friend, cali­
brated the unit for power
output vs. meter reading for

the dummy-load pos ition,
drew a curve, and pasted it
on the back of the unit for
reference. There is no real
need to do this, but it is a
qu ick way to f ind out if you r
rig is putting out properly if
trouble develops.

No decals were pasted on
the unit. (At age 72, I f ind it
hard to line up the letters
and make them st ick to the
shiny grey enamel of the
small chassis.) Besides, with
only two controls, the oper­
ation becomes almost auto­
matic after using it a few
t imes.

The ease of construct ion
of the unit lends itself to all
amateurs, and its u ti lity
so lves all of the vexing swr
problems previou sly en ­
countered.•

References

"The 'reremetcn,' Byron Good­
man and Walter Lange, QST,
February, 1965.
''Tune Up SWiftly, Silently, and
safely," William Vissers, OST,
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Your Second Best Piece
Of Monitoring Gear

Ned to your receiver, a subscription to
Monitoring Times is your most valuable tool for
co mmunicat io ns monitori ng . This fact-fi lled
monthly tabloid (hardwa re not included !) is
written just for you, the l ist en er , bri ngi ng you 36
pages of co nc ise info rmation o n how to improve
your listening post , where to look for those
elusive signals, exciting home-brew projects­
and more!

Ever notice that wh ile many amateur
stores are anxious to Quote you a low
price , it's hard to get someone to offer
an opinion? After all, what good is a
great deal on the WRONG rig?
At WESTECH, all our sales people are
exper ienced, licensed radio amateurs.
We take the time with you to discuss
YOUR needs , based on how YOU oper­
ate. We'll discuss the pro's and con's
of the equipment you are thinking
about, and even suggest alternatives.

VV
" LE:l rIlE HAlIIS Ar WES:lECH

BE YOUR :lELEPHONE ELllIIER. "
SulKe rlbe lod.,!

' 12-1 yell * '21-2 yr\ • 131-3 Yfl.
Cznildllns p!eilSf ildd ' 2 per yU L
foreIgn SUbsc.Ilbe1S plene add 111
per yur tor sur/ICe milll , Of ' 21 per
ytll lor i111 mIll.

Free Sample Ava ilable
Upon Request

C. ll Now TolI-F,",

1)". 1-800·.38 8155 {cont US er­
cect NC!IOplitt YOUI subscnphon
lOf 2 or 3 yeils on MilSle,tlIrd or
VIU Or IOf 1, yu rsubscnploon. mil ,l
your c hec ~ 10 Gfon,~f1t l( 140
Dog Brilnch Ra.d. B'i1sslo. n. N C,

289Q2 Dthce ph, 704-837·9100

ORDER HOURS
Mon.&Thur. 10-8
roeeawee. 10-6
Fri. &$at. 1Q-.4

WESTECH ELECTRONICS
RTE. 286-Presque Isle Piau
Pittsburgh, PA 15239

(412) 733-1555 :!It 0
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LARSEN~ KULROD" AND KULOUCKIE" ARE REGISTERED TRAOEMAHKS OF LAHsEN ELECTRONICS, INC

conductivity. Thin layers
of nickel and chrome pro­
tect the copper from cor­
rosion and provide a sleek
finish. without hindering
performance.

So whether you' re calling
for fun, or calling for help,
you can depend on Larsen
antennas and our no­
nonsense warranty to de­
liver a strong, clear signal ...
instead of a lot of hot air.

Shown in (utaway: Top
plating ofchrome. Inner
platings of nickel. copper
and nickel over stainless
steel rod. (Layers not
drawn to scale}

IN CANADA Canadian ~. rsen B ec!rOWllCs. L1d
.49 WeSI 6th Aven"",
Var>cou.",. B C V5Y t K3
604-8 72-85 17

tN USA ~afsen EIeC"OOICS, lroc
1t61. NE 50Ih A,e PO Bo, 1799
Var>cou_. WA 98668
206-573-2722

Thrsen Antennas
The Amateur's Professional"

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

At high power a hot an­
tenna roo is a sure sign that
power is going to waste. At
lower power you're losing
the same percentage of en­
ergy, but the dissipation is
so rapid you can't fee l the
heat. That's why it's impor­
tant to know the cold facts
about Larsen antennas.

Our exclusive Kulrod'"
whip minimizes RF loss
regardless of the watts
applied, so you can talk
farther, It stays cool to the
touch even at high power.

The stainless steel roo
is fi rst plated with nickel,
then with copper for high

July 1984
D ayton p ho to -journe y, cordless
p hones. co n sn ucuon methods

August 1984
Two-tone teste r; H W· 10 1 mods, kW

for 160

September 1984
VlUlfF waumeter, Timex RFTY

syste m

October 1984
Fall ante nna issue - Y skyhooks!

November 1984
Color Com puter SSTV, TVI cure

December 1984
T ouchtnne data display, transis tor

tutor , line co n d it ioner

January 1985
1(;01\1 mods, e x tra VI( :-~O memory.

sh oestring RTIY

February 1985
OSCAK upl in k amp, H F he-lirals, 0­

rueter CB

March 1985
Volunteer exams, ta lking repeater

co n tro lle r

June 1985
Special issue-RTTY, 9:'0< 1MM profil e

July 1985
!layto n ill picture s, .....orld's largest

array. add -on digital display

August 1985
Build a 2m tran sceiver, razor-blade

radio. H W·I 01 updates

April 1985
Dayton Hamveution specia l!

lshmod's J ou rnal, the amazing
H atTenn a
May 1985

Anten nas! A baker's do /en

In each back issue, yo u'll also find our

regular features as well as reviews and
new product announcements.

Each back issue costs $3.50 p lus

$1.00 shipping and handling. O n or­

ders of 10 o r more back issues, there
is a flat $7.50 shipping a nd handling

fee . Send your check or m oney orde r
to 73, Attn: Back Issue Orders, 80 Pine

St., Peterborough, NH 03458.
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5t.1n Gibili~co W1 GV
PO Bo~ 144524
Cor.11 G.1ble5 FL 33114

A New Angle for Dipoles
Stand them on end! Sounds odd, but W1 CV

presents an excellent case for HF vertical dipoles.

Dimensions

The physical d imensions
of this antenna are shown in
Fig . 2 . Th e str uc tu re is
slight ly less than 20 feet high
and has capac itance hats at
both the to p and the bot­
tom. The capacitance hats
effectively incre a se t he

hams to install because of
its shee r height. At a fre­
quency of f MHz, the height
must be (i n feet) 468/f, ap­
proximately, fo r ha lf-wave
operation. This is practica l
at frequenc ies above about
10 MHz fo r most of us; it is a
cha llenge at 7 MHz, and al­
most an impossibili ty at 3.5
MH z . Don 't eve n th ink
about the idea at 1.8 MHz
unless you live on a ran ch
and have connections with
the FAA. I decided, there­
fore, to build the antenna
for operation at frequencies
above 10 MHz.

A dipole antenna can (and
idea lly should}be fed with a
balanced, open-wire feed­
line. This is no less true for a
vertical dipole than for a
horizontal one. I decided to
use pa ra lle l-wire line with
this antenna, in conju nction
with a match ing ne two rk, to
obtain multiba nd operation.

a good earth ground, and a
vertical will not always have
good low-angle rad ia tion.

We a ll know the genera l
rad iation patte rn of a half­
wave dipole. Maxim um ra­
diation occurs perpendicu­
lar to the wire, and the least
rad iation is in li ne with the
wire -assuming the anten­
na is straight. If a d ipole is
set up in an east-west d irec­
tion, for example, the best
rad iat ion will occur in north­
south directions (generally)
and the least in the east and
west d irections. A lot of sig­
nal a lso goes up into space
at high angles; quite a lot
may even go straight up, and
that doesn 't do you any
good at al l. The same pat­
tern holds for receiving.

For so me re a so n, it
doesn't often occur to peo­
ple that they can turn the d i­
pole sideways. Perhaps that
is because the idea seems
aesthe tically ine lega nt The
fe edlin e w oul d ha ve to
come out from the cente r of
suc h an antenna and be sup­
ported hori zontall y (Fi g.1 ); it
would look funny. We ll, so
what?

A ha lf-wave ve rt ica l d i­
pole is impract ica l for some

tunity to stay in a home on
the ocean. A thought came
to me: sa lt-wate r ground
plane. Another thought ver­
tical need ing no radial sys­
tem. A third idea: vertica l
dipole, giving 3-dB gain at an
almost horizonta l angle of
rad iation over a huge pond
of highly conductive ocean.
How could it fail?

Vertical Dipoles

Most hams think of a ver­
tica l an tenna as a qu arter­
wave device , requ iring a
good grou nd system and ra­
diat ing much of its energy in
a horizonta l plane. All three
of these ideas can be cha l­
lenged. You don't have to
use a quarter-wave radiator,
you do not necessarily need

UDlA" ..G,--_-"
£L£ Mt NT _

UR TM

'777777777777777771!ll7

Fig. 1. Configuration of a
centerfed, balanced, veni­
cal dipole.
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Photo A. The base mount
used at Wl eV/4 was crude
but efficien t.

V e rt ica l antennas have
always fa scinated me.

Many people don 't think
they work well or have tried
them and had marginal re­
sults. But the vertica l is a
temperamental antenna. It
has to have what it needs in
order to do its thing. A well­
designed vertical with an ex­
ce lle nt grou nd plane wi ll
p rov ide OX pe rfor ma nce
comparable to much la rge r
and more expensive systems
insta lled in le ss optima l
places.

Recently I got the oppor-

•
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Fig. 4. Construc tion o f the
center (feedpoint) insu lator.

com ple ted a nte nna lo ok s
very much like a ca pita l let­
terl- in fact, if you put it to­
gether right, exactly!

The parallel-wire li ne is at­
tached to the feedpoint. or
the center of the antenna,
using hose clamps. It is a
good idea to tin the ends of
the feed line wires, espe­
cia lly if you live in a place
where corrosion cou ld be a
pro blem (such as this QT H).
It is best to wrap the con­
tacts with ta pe before put­
ting o n the ho se clam ps.
After the hose clamps have
been secured over the insu­
lated c o ntac ts, twine o r
e lect ric a l tape sho u ld be
used to prevent undue st rain
on the wires at the feedpoint
(Fig. 7). Plug the top of the
antenna with the cork.
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Fig. 3. Current distr ibution
(theore tical) for the antenna
at 14, 21, and 28 MHz. Some
gain occu rs a t 2 1 and 28
MHz as a result o f the dual
current loops.

Construction

Aluminum tubing would
be idea l fo r construc ting this
vertical dipole. I chose ga l­
vanized-steel e lectrical con­
duit fo r two reasons: (1) This
area can be quite windy at
times, and (2) none of the
hardware stores nearby had
any a lu m in u m t ubing. A
complete pa rts li st is given .

The bottom section of the
antenna is ident ical to the
top section except that 3/4­
inch tubing is used on the
bottom and 1/2-inch tu bing
is used o n the top. The two
sect ions do not telesco pe
pe rf e ctl y; t here is some
clearance. Wrap the lower 2
inches of the top sect ion
with plastic electrical tape These pro ced ure s com-
unti l the sections telescope I ted th t ' dpe , ean enna IS rea y
perfectly. Insert the top sec- to be mounted. There are
tion 2 inches into the bottom numerous ways of mounting
section, and put more elec- rtl ltd tha ve tea an enna. an etrical tape just above the top
of the bottom section to particular method you use is

up to you. I roped the base
keep the top conduit from of the antenna to a wooden
sliding down. This provides a po le on the d o c k, us ing
mec hanically strong center sma ll wooden blocks as in­
insulator (Fig. 4). sulatorsfsee Photo A). This is

The top and bottom ca- a rather sloppy way to do it,
pacitance hats are made by but I was more interested in
first cutt ing eac h of the alu- DX th an aes t hetics . The
minum "sla ts" in half, giving main considera tion is that
four 3-foo t sec t io ns . O ne the base of this antenna is
end of each section is then not a t a current loop bu t at a
bent a t a right angle (Fig. 5). current node (voltage loop).
Hose clamps are used to at- This makes it essen tial that
tach the sla ts to the ends of the base moun ting have as
t he condui ts (Fig. 6). The little capacitance as possi-
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the antenna is effect ively a
vertica l, 2-element collinear.
This produces a theoretica l
gain of 3 d B over the fie ld
strength at 14 M Hz . The
presence of t he sa lt-wate r
ground plane, nearly pe r­
fect, should result in about 2
dB more gain than would be
had if the antenna were in a
free space. One could ex­
pect that this antenna would
perform spectacula rly at 14,
21 , and 28 MHz, and this ex­
pe ctation p roved well
founded .

You might wonder why I
have paid no attention to
swr. The reaso n is that par­
allel-wi re line has very low
loss, and even if the swr is
quite high, this loss remain s
low. O rd inary TV ribbon li ne
is less lossy, fo r a given swr,
than the finest RC-8/U coax­
ial cable. I would imagine
that the swr is around 5:1 on
the line at 14 MHz; it is prob­
ably higher at 21 MHz and
28 MHz, but not much. I
wou ld have preferred to use
open-wire (ladder) line for
this antenna since it has
even lower loss than TV rib­
bon, but in this particular
isolated tropica l paradise,
such a rarity simply cannot
be found .

O ne note: When using TV
ri bbon with a fa irly high swr,
you can't get away with high
powe r. You wo u ld fr y the
line at curre nt loo ps, and
arcing wou ld be very li kely
at voltage loops. A power
output of about 150 Watts is
the highest Iwould dare em­
ploy.

Fig. 2. The design used at
W1 CV/4 employed cepeci­
tance hats . The overall
height was 20 feet minus 2
inches of overlap at the cen­
ter.

length, so that the antenna is
resonant (as a half-wave ra­
diator) near 14 MHz . The ca­
pacitance hats also reduce
end effects and broaden the
bandwidth at the resonant
frequency.

The antenna is fed with
TV-type ribbon line (the best
I could find ). The length is
not c r it ic a l, except, of
course, it should be as sho rt
as possible to minimize loss .
Certain lengths may result in
diff iculty " load ing up" the
system at some frequencies;
t hi s can be e limi nated by
add ing o r subtracting a few
feet of line. This will be dis­
cussed in more deta il later.

The radiator was placed
about 4 to 6 feet (depending
on tides) above the level of
the water. Because of the
verti cal orientation of the ra­
diator, there is more capaci­
tance effect in the bottom
half of the antenna than in
the top half . This causes
some unbalance, but Ididn't
worry about it. (It did not
see m to harm the perfo r­
mance of the antenna.I

The line was run away
from the antenna at a right
angle-at least as nea r to a
right angle as poss ible-all
the way to the station. This is
always advisable with any
dipole antenna; it helps to
mainta in electrical balance.
The line at W1CV/4 was
about 60 feet long, but, of
course, it is desi rable to have
the sho rtest line length pos­
sible to minimize loss.

Theory o f O pera tion

The primary objectives in
build ing th is antenna were:
(1) to obtain a low angle of
radiation at frequencie s
from about 10 to 30 MHz, (2)
to get relatively good effi­
ciency, and (3) to have phys­
ical ruggedness and fai rly
smal l size. r think this an­
tenna meets a ll these re­
quirements very well. And it
doesn't cost much to build .

The antenna works as a
half -wave dipole arou nd 14
MHz . At higher frequencies,
the current loops move out­
ward from the feedpoint, as
shown in Fig. 3. At 28 MHz,



Tab le 1. Dimensions for various frequency ranges. The
ranges shown are for optimum operation; the antenna will
perform reasonably well at frequencies somewhat outside
the indicated limits.

Conclusions

I began with t he belief
that there could be no rea­
son why this antenna design
should not work, at least at
freq uencies of 10 MHz a nd
a bove. Te st resu lts have
shown that the a nten na does
indeed work .

l a rge r ve rsions of this a n­
ten na can, of course , be
bui lt. In the ideal case, the
antenna height sho u ld be
between 1/2 and 1 wave­
length at the desired operat­
ing frequency. A height of
less than 1/2 wavelength
would result in reduced ra­
diation resistance and ,
therefore, lower efficiency.
A he ight of more than 1
wavelength would cause the
a ngle o f ra d ia t io n to in­
crease, and this wou ld be
detri me ntal to DX opera­
tion . This antenna, whatever
its size, is therefo re work­
able over only a 2-t0-1 fre­
quencv ra nge for optimum
DX.

Capacitance hats are not
rea lly necessary with this an-

at the go-meter pa radise.) I
d id ha ve a few ra g-c he ws
amidst the heterodynes of
t he shortwave b roadcast
stat ions , b ut t he repo rts
were marginal.

Using this antenna at 3.5
MHz gave no surprises. The
fact that it tuned up was ev­
identlv a coincidence, re­
sulting from the line length
and the length of the an­
tenna e lements . A few con­
tacts were made, but with a
2(}foot antenna and 5 Watts
of o utp ut powe r, yo u
wo uldn' t expect spectacular
reports, a nd they we ren't.
All o f the stat ions I con­
tac ted, moreover, we re in
the co n ti nenta l United
States, o pposite the sa lt­
water exposure.

When I t ried to test this
antenna on 28 MHz -where
it should have a theoretical
gain of 5 to (, dB-I had a
problem. There was no one
on the band. I checked the
sun with a telescope and
found a possible reason . Its
yellow disk was as perfect as
could be. Not a spo t on it.
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Fig. 7. The feedline is con­
nected to the center of the
antenna using hose clamps
and electrical tape (see text
for details).

Fina lly I got th is antenna
to tu ne up on a ll bands, 3.5
th ro ug h 29.7 M Hz . It was
time to check it out. I chose
15 meters first.

I must confess to a certain
fondness for QRP, especially
when it comes to antenna
testing. You don't test a new
antenna with a kilowatt­
even a battery of light bulbs
wi ll get some OX when using
that much power. You don't
use even 200 Watts output,
nor 100 Watts. no r, in my
o pi nion, 50 Watts . If you
want to find out how we ll an
ante nna reall y works, you
use ve ry low power - some­
thin g like 5 Watts. That is the
output power I employed to
test this antenna.

Ca ri bbean OX came eas­
ily o n 15 me ters during the
dayt ime. The ideal ground
plane , a southeastern expo­
sure, and the low angle of ra­
diation worked together to
give me 589 and 599 reports
consistently on CWo Even
from "stingy" stations which
had no compunction about
giving out 549 or 559 reports
to the ir contacts (OX sta­
tions don't have to be gen­
erous), I got 589 and 599 re­
ports-with five Watts.

O n 20 me ters, the situa­
tion was comparable.

O n 40 meters, contacts
were harder to make. I did
no t expect tha t th is antenna
wo uld work very well on 40
meters since it was origina lly
designed to work at 10 MHz
and above. (I don't have 1(}
MHz capability yet , so I
could not test this antenna

Overall Width of
Capacitance Hat

3 '
6 '
9 '

, 2'
24 '

T Ue l ~G

~os£ ClA MP

The TV ribbon has a char­
acteristic impedance of 300
O hms. This means that the
swr is 300:&0, o r 5:1 . If the
feedli ne were exac t ly 1/2
wavelength long, the imped­
ance at the statio n e nd
would be 60 Ohms, a man­
ageable value. But it could
range as high as 1,5{X) Ohms
(300 x 5) or as low as 60
Ohms (300/5). Many trans­
matches will handle imped­
ances of seve ra l hundred
O hms, but it is expecting
Quite a lot if you want one to
match a n im p e d an c e of
1,500 Ohms. I concluded
t hat t he lin e le n g t h was
such, at 7 a nd 14 MHz, as to
resul t in an impedance too
high for my tr ansmatch to
deal w it h. Thi s probl em
proved to be fai rly simple to
solve: Alii had to do was cut
the line length by a few feet.
I did th is by ro u t in g it
through a different window.
Adding a few feet of line
would have worked just as
well , but it is always desir­
able to minimize the line
length to get the least
amount of loss.

point impedance of this an­
tenna is about 60 Ohms at
14 MHz (lower than the the­
oretica l 73 O hms, owi ng to
the capacitance hats).

Overall Height

10 '
20 '
30 '
40'
BO '

Frequency Range

28 MHz-54 MHz
14 MHz-29.7 MHz
10 MHz-21A5 MHz
7 MHz-14.35 MHz
3.5 MHz-7.3 MHz

Fig. 5. The aluminum slats
are bent at one end to facili-
tate attachment to the top Fig. 6. Physical attachment
and bottom of the antenna. of the slats.
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ble so that the balance of
the antenna wi ll not be up­
set. At my QTH , the bottom
of the antenna is about 4 to
(, feet above the salt-water
gro und p la ne-suff icient
clearance to minimize im­
ba lance that migh t be
caused by capac itance be­
tween the ground plane and
the bottom end of the an­
tenna.

Having stru ng t he feed­
line from the antenna to the
station and having made
sure that the line ran away
from the antenna at a right
angle for as great a distance
as po ssible , the testing
phase began.

Testing

To my dismay, the an­
tenna failed at first to tune
up on the fundamenta l ba nd
of 14 MHz. It tu ned up fine
on 21 a nd 28 MHz . It refu sed
to accept power at 7 MHz,
but to my astonishment, it
was possible to get a very
low swr at 3.5 MHz.

Open-wi re lines, although
relatively low in loss even
when the swr is high, have a
peculiar idiosyncrasy. The
impedance at the station
end of the line can vary tre­
mendou sly depending on
the length of the line . I
would imagine that the feed-
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WORK THE HF WARe BANDS

1275 N. Grove Street
Anaheim. CA 92806

DUAL·BAND MOBILE
18124 Megahertz
1/4 ·W(we, Base-Loaded
VSWR Less than 1.5
Length 6.28 Feet
Mu. Pwr. 200 Watts sse

$49.50
Prices Include UPS Shipping

California Residents Add 6'" Sales Tax

MOBILE BASEIREPEATER
Gain 7.5 dBi Gain 12.5 dBi

• VSWR 1.5 or less VSWR 1.3 or less
Ma~. Pwr. 100 Wans Max. p.,..r.50 Watts

• TypelStyle 518·Wave. II2·Wave. 19·5tep
3·Step Collinear Collinear
Length 30.5 inches 6 Fl. 6.5 inches
Connector NP Type Connector NJ Type

GP-1200M GP- 12 19
&69.50 &112.50

,

FREQUENCY RANGE: 1260-1300 101Hz
(BOTH ANTENNAS)

3-BAND TRAP VERTICAL
10118124 Megahertz

VSWR Less Than 1.5
length 15.92 Feet

MlI~. p.,..r . IkW sse
$ 139.50

Go From "S-l" To "S-9 + 20dB"
With 2 Great 1.2 GHz Antennas

Don't fo rget t hat w h ile
the opt imal OX frequency
range of this antenna is 2 to
1, it can funct ion very well
above the ma xim um fr e ­
quency and below the mini­
mum. A good rad ial system
consisting of wires bu ried in
the ground or run along the
surface of the earth will en­
hance the performance (on­
less you happen to live on
the sho re of a large body of
sa lt water, in which case ra­
d ia ls aren't really needed at
all).

I wou ld recommend the
use of open-wire ladder line
and not TV ribbon, if you
can find suc h line in your lo­
cale.

A good transmatc h is a n
absolute necessity.

It is a lso he lpful if you
have neig hbors w ho do n' t
mind the looks of a bizarre
an tenna such as t his o ne .
Who knows-you might be
communicating with ho st ile
a liens from a nother gal­
axy.•

Parts Li st

1 10 ' steel or aluminum con­
duit, 112· c.d.

1 10' steel or aluminum con.
duit, 314 ' c.c.

2 Aluminum "slats," 6 ' long
by 318' wide

4 1· hose clamps
1 Roll electrical tape (pl astic)
1 Base mounting apparatus

(up to builder how to mount)
1 Cork for plugging the top
1 Length of parallel-wi re tine

tenne. but I have a lways be­
lie ve d in us in g them
because they increase the
bandwidth of a ny antenna.
They a lso lessen the physi­
ca l length necessary to get
half-wave re so nance o n a
given frequency. Some phys­
ical dimensions of this an­
tenna, fo r various frequency
ranges, are given roughly in
Table 1. You migh t wa nt to
build an antenna similar to
th is one for operation at fre­
quencies of 7 to 14 MHz, fo r
example, or even 3.5 to 7
MHz if you happen to have
the rea l estate.

1985
A.R.R.L. National Convention

Louisville, Kentucky
Sponsored by The Greater Louisville Hamfest Assn .

October 4th, 5th and 6th
From 128B to 1880 Friday, 8898 to 181111 saturday,

8888 to 16l1Q EDT Sunday

At the Kentucky Fair and Exposition Center
Take exit 12B off of 1-264 in Louisville
Over 250.000 sq. ft. of Floor Space

Devoted to the Convention
Gigantic Exhibitors Area and Flea Market

Technical Forums, A.R.R.L. Meeting,
Fabulous Ladies Program

Camping Available on Grounds -
Contact KFEC, PO. Box 37130

Louisville Ky. 40233 (502-366-9592)
Convention Motel - Executive West.
Directly Across From Convention Site

Contact (502-367-2251)
For Information Contact

The Greater Louisville Hamfest Assn.
P.O. Box 34444, Louisville, Ky. 40232

or Phone (502) 368·6657

SUBSCRIPTION
PROBLEM?

• New Yo rk Stale residents call 1·800-732-9119.

If moving, please give both your
old address and new address.

MOVING?

between 9 a.m. and 5 p.m, EST,
Monday- Friday.

Get help with your subscription by
call ing our new toll free number:

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

1·800·645·9559 *

___________01 '--_---:.:..:...;.;.:.;.;.:.=.::.::t...:::..:c::....:..:.:.:...__--'
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K. C. Jones KA8R(1
610 Meadow Drive
Newark OH 43055

Six for Two
Get range-tested 12-dB gain for under $5! K. c. Jones engineered

this 2m delta beam for maximum bang per buck.

H e re it is, just what the
world needs, another

article on two-meter anten­
nas. It has been so long since
5T5-9 touched down that
one would think enough has
been said about the co n­
struction of two-meter an­
tenna s for wo rking the
shuttle . Well, Iwanted to get
my two cents in before I con­
side r the case closed.

I had quite a lo t of fun
build ing this antenna and 1
learned a little in the pro­
ces s. One o f t he t h ings 1
lea rned was that in ham ra­
dio it is not necessary to buy
when you can bu ild-and
the le a rn ing expe rience is
great. I will show you the
somewhat unusual way I
bu ilt thi s antenna whil e
spending very little money.

My need for a two-meter
antenna with gain and d irec­
t ivity c a m e about in the
same way it did for many
o t he rs, . . the sc he d u le d
launch of 5T5-9 was d rawing
nigh . Since money is a lways
tight in o ur household, my
only opt ions were to build
an anten na o r fo rget the
idea of working the shuttle
entire ly.

Nea rly a ll of t he h a m
publications at the time con­
ta ine d an arti c le a bo u t
b u il d ing a n a n te n na fo r
wo rki ng the s hu tt le . The
most popula r seemed to be
some form of a turnstile an­
tenna, which didn't suit my
needs . I tho ug ht that if I
were going to spend my time
building an antenna, I would

like to be able to use it for
some other purpose besides
the shuttle.

Remembering an old TV
antenna in t he atti c and
finding an old 1970 ARRL
Antenna Book b rought
abou t inte rest ing possibi li­
ties . I had visions of some
sort of beam anten na built
enti rely o f sa lvaged pa rts
from the TV antenna. A sim­
ple yag i would do the job, or
maybe a quad for both ve r­
tical and horizonta l polari­
zation. But for some reason,
th e th re e-el emen t d e lta­
lo o p conf igu ra t io n in the
book caught my eye.

Confi gura tion

At f i rs t I thoug ht the
th ree-e lement de lta loop

would be the antenna that I
wo uld b uild ; however, I
soon rea lized tha t five Of' six
elements would be possrbse
with the amount of a lumi­
num that could be salvaged
fro m the TV antenna. The
first ste p I took was to come
up with a design on paper.

A graph in chapter four
("Multi-Element Arrays" ) of
the Antenna Book showed
that the length of the boom
o f a fi ve -el em ent v ag !
sho u ld be just u nd er o ne
wavelength a nd a six-e le­
ment sho u ld be just o ver
one wavelength, The TV an­
tenn a had e no ug h al umi­
num to make seven or e ight
e lem ents on my a nten na ,
but its boom was close to
one wavelength long so I de-

/
~,

!

The six-element delta-loop antenna for 146 M Hz.
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The gamma match. There is a variable capacitor enclosed in
the film can.



The ends o f each bdtside element were flattened so that the
top piece couhl be atta'Ched with 10 x 24 machine screws.

cided on build ing the delta
loop with six e lements.

Now that I knew r wou ld
use six e lements , find ing the
size of each element was the
next bridge to cross. The An­
tenna Book showed the d is­
tan ce a round the d rive n
element to be 82 inches. This
was arrived at by using the
formula , length in feet :>
llXX)ff (where f is the fre­
quency in MHz) found in the
chapte r dealing with rotata­
ble antennas. I made the re­
flector five percent la rger
than the driven element, us­
ing the formula, length in
feet :> 10SO/f, and by using
the formula, length in feet
:> 9S0/f , the first director
wa s made five percent
smaller. The sizes of these
elements followed closely
the sizes of the elements de­
scribed in the article in the
Antenna Book .

Now I had three directors
to add. J knew the add itiona l
directors wou ld dec rease in
s ize from t he d riven e le­
ment, but no t at the same
five-pe rcent ra te . I made di­
re ctor # 2 e ig ht perc e nt
sma ller than the driven, d i­
re c tor # 3 t e n pe rce n t
s m a ll e r, a nd d irecto r # 4
eleven percen t sma ller tha n
the driven e lement

Here is a list of fo rmulas
fo r the lengt h of each e le­
men t , giv ing the di stance
arou nd the loo p in fee t:

Reflector - 1050ff
Driven - l 000/f
Di rector 1 - 950/f
Director 2 -920ff
Director 3 -9OOff
Di rector 4 -890ff

The angle at the base of the
loop shou ld be 65 degrees,
accord ing to the article; the
other two ang les will be
equal at 57.5 degrees each.

Now I had six e lements.
The n e xt q uestio n w a s
where to place them on the
boom. The reflector and last
director were easy, one on
one e nd a n d o ne o n the
other. For the spacing of the
other elements, I had to go
back to the ARRL Antenna
Book . In t he c h a p te r o n
" Mu lt i-Ele me nt D irec ti ve
Arrays, " I found a table
showing opt imum e leme nt
spaci ng for multi-element
yagi arrays. In this tabl e, the
fo rm u la for the minimum
and maximum distances be­
tween elements was given.
The only thing I had to do
wa s t o c hoose a formul a
t ha t stayed within t he ta­
ble's guidelines. I a lso had to
remember that the spacings
between all the e le men ts
had to add up to the length
of the boom.

Keeping t he abo ve in
mind, here a re the fo rmulas
I came up with fo r the e le­
ment spacing o n my six-ele­
ment delta loop, where l ::;;
wavelength in inches.

Reflector/Driven :> .171
Driven/Director 1 - .1Sl
Director 1fDirector2::;; .17l
Director 2/Director 3:> .22l
Director 3/Director 4:> .28t

Fig. 1. shows the antenna
that I was goi ng to build .
(The formulas were used as
starting po ints and the ac­
tual spacing va ried slightly.)

Construction

Now tha t r had an idea on
paper, the next step was to
try to build the antenna, but
first, I had to disassemble
the TV an tenna . It was put
t o geth er a lmost e nt ire ly
with rivets, easy to drill out
to rem o ve the e lemen ts .
Everything worthwhile was
sa lvaged. The phasing har­
ness wa s made of heavy alu­
minum w ire w hich I
ca ref u lly st ra ighte ne d out
and used later to make the
to p section o f each delta
loop. The wire was ca refully
measured o ut, fo r when I fin-

, )

lshed cutti ng the pieces that
I ne eded the re we re on ly
four inches left ! O ne of the
plastic insula tors which was
used on the phasing ha rness
was late r fa shio ned into the
spa ce r for t he ga m ma
match.

W he n I rem o v e d the
molded-p fa stic b rackets
wh ich attac hed t he ele­
ments to the boom, I discov­
ered that t hese sa me
brackets could be reworked
to hold the elements in the
vertical position ra ther than
horizontal, as on the TV an­
tenna.

Havi ng a lready figured
the dimens ions of each of
the six loops, I began to cut
the elements that were re­
moved from the TV antenna
to fo rm the outside e le ­
ments of each loop on my
antenna . The ends of the ele­
men ts th a t had bee n at­
tac hed to the brackets had
been re inforced o rigina lly,
so I used the same end to a t­
tach to the reused bracket
on my anten na. The other
ends were then flattened so
that holes could be d ri lled in
the flat portion to accept
screws. Afte r c utti ng a nd
dr ill ing , th e o u tside e le­
ments were c le a ned o n a
buffe r to remove the oxida­
tion from all the areas where
a co n nect io n w ould b e
made.

Now each pair of outs ide
elements wa s moun ted to a
plas t ic bracke t. O riginally
d one wi th a r ive t , I u sed
10 x 24 machine screws . At
t hi s ti me each e leme nt
looked as shown in a). in Fig.
2. Next, I took the heavy alu­
minum wire which was so
caref ully cut earl ie r and

"
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Fig. 1. Here are the d imensions I came up with to build the
six.e/ement delta loop.

Fig. 1. With eyes formed in the ends of the horizontal
pieces, they are attached to the ends of the outside ele.­
ments, which were flattened and drilled earlier.
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A view of the bracket. Note the #14 wire strap that closes the
loop and makes the element common to the boom.

junk box that I thought was
around 0 to 30 pF, and the
gamma rod was made fro m
a piece o f alu mi nu m ele­
ment from the TV antenna .

The capacitor shou ld
have sufficient plate spac­
ing to hand le some power.
The f ive-inch gam ma rod
didn't tu ne quite the way I
t ho ug h t it shou ld, so a
seven-inch gamma rod was
tried and seemed to give the
proper match . I used a plas­
tic insulator from the phas­
ing ha rness o n th e TV
antenna as a standoff for the
gamma match and a hose
clamp as a short ing st rap.
The variable capac ito r was
sea led in a pl a st ic 35 m m
fi lm ca n.

At th is time I sea led a ll
connections wit h sp ray-on
clear lacquer. This included
spray ing t he fil m can to
ma ke it a ir tight.

fo rmed sma ll eyes in the
e nds of each wi re . The n
each piece of wire was at­
tached as the top ho rizontal
piece of the element it was
cut fo r. This also was done
w it h 10 x 24 mach ine
screws -see b) in Fig. 2.

Now that I had six corn­
plete elements, I d rilled the
boom at t he points rnen­
tioned earlier. The boom
and each plastic b racket
were drilled so as to accept
a 10 x 24 screw. Next, I slid
each element onto the
boom to its proper location.

Since each outside ele·
ment was mounted to plas­
tic, each loop was open at
the bottom. Also, each ele­
ment was insulated from the
boom. To close each loop, I
used #14 primary wire . At
this time I also made each
element common to the
boom with the same wire .
Th is was done simply be­
cause the article in the An­
tenna Book showed that the
elements of the delta loop
we re all common to the
boom. (At some later time I
plan to make each e lement
insulated from the boom to
see what, if any, changes oc­
cur.I

Now tha t each e le me nt
was moun ted to its proper
position on the boom, I had
to figure a way to feed the
antenna. The artic le showed
that one way was with twin­
lead . This would not be ac­
cepta ble for me as I had no
way of match ing it. The arti­
cle also showed the antenna
being fed through a gamma
match made of RG-8 coax. I
tried this, but it proved to be
difficult to work with. After Theory
fumbli ng around with some I am not an engineer, so I
other ideas, I decided to go won't try to go into any de­
back to the book. tail on exactly how this an-

It wasn't in the ARRL An- tenna works. I read that the
tenna Book. , but in an old input impedance of a delta
amateur-radio handbook loop is slightly more than
that I finally found the infer- 100 Ohms . This will de­
mation I needed . (It 's not crease somewhat with the
what you know, but where addition of more elements. I
you look!) There, an article also read in a book called
showed a vagi for 144 MHz The VHF-UHF Handbook.
being fed through a variable that a good rule of thumb
capacito r (50 pF) and a for finding the size of the
gamma rod five inches long. variab le capacitor on a
I found a capacitor in the gamma match is to a llow 15
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pF per meter of wavelength .
This followed closely with
what I used on my antenna.

The size of the driven ele­
ment doesn't need to be ex­
act because, like a quad, the
de lta lo o p seems to be
broadbanded . All of my cal­
culations were based on an
antenna fo r 146 MHz, and
the antenna was built and
tuned to 146 M Hz . A 30­
Watt rig was use d , and a
wattmeter that read in re­
flected powe r, not swr. At ei­
the r end of the band there
w a s o n ly a ve ry s lig h t
amo unt of power being re­
flected, with the wattmeter
show ing a full 3O-Watt out­
put. Using a field-stre ngth
meter, there seemed to be a
very narrow pattern off the
front of the antenna and a
sma ll lobe off the back. I
have not yet tr ied to draw a
pattern of the anten na .

An antenna range was set
up at the '84 Dayton Ham­
fest on Sunday of that event,
by a group testing forward
gain of home-brew and com­
mercial antennas fo r 144,
220, 432, and 1269 MHz. I
had my antenna tested
there, and this six-element
delta-loop antenna that I
built from a scrap TV an­
tenna produced 12.1 dB of
gain with a gain density of
10.98. The officials said that
the range produced slightlv­
higher-than-actual results for
short-boom yagis . At a ny

ra te, I was very pleased with
how well the ante nna per­
formed, and I also won a
prize for the home-brew 144­
MHz category.

Conclusion

This antenna is not origi­
nal in design; the delta loop
has been around for a long
while. The fo rmulas I used
fo re lement size and spacing
can be found in books that
coul d be in a ny ham 's li­
brary. The point I wanted to
make was that I took an old
TV antenna that was des­
tined fo r the trash can, did
some research, worked out a
few design problems, and
built an antenna that per­
fo rms as well as one costing
ten times as much or more. I
learned some things about
a ntennas and about prob­
lems associa ted with VHF
that don't occur at HE

There are plenty of un­
used TV antennas in the air
today with the ever-growi ng
use of cable services. As a
matter of fact, just about a
month ago I took down a TV
antenna for a friend, and the
only fee was that I got to
keep the anten na and the 30­
foo t mast p ipe . I p la n to
make a seven-element yagi
o ut o f thi s an tenna . W it h
just a little looking around,
o ne o ld TV antenna can be
found to turn in to a nice
beam antenna for the VHF
or UHF bands.

By the way, the "ha m-in­
space a ficionados" have
probably al ready checked
out my call, but fo r the rest
of you who might be readi ng
th is, no, my ca ll was not one
of those heard by Owen Ga r­
riott in the spacecraft, Co­
lumbia. Iwas , however, able
to copy him on two separate
passes across the Midwest!

Not too bad! .

Parts list

TV antenna SO.OO
Capacitor SO.OO
Machine screws,
nuts, washers, and
hose clamp $5.00

Total $5.00
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Dr. Frankenstein's CB Beam
Ravage the countryside with ten-meter ri! Create your

antenna with refuse from the Citizen 's Band graveyard.

Photo A. The ( 8 to 10-meter beam.
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Robert Matthews K"3JOM
1910 Altavue Road
Balr imore MD 21218

A fter receiving so many
inq u irie s a nd le tters

from nu mero us cou ntr ies
throughout the world as king
about the design and dimen­
sions of my 10-meter an­
te nna, I decided that it was
time to write an article and
revea l the facts about this
un ique piece of hardware.
So, if you enjoy serious 10­
meter DXing. read on,

The 1G-mete r band has al­
ways been my favorite band
for good OX contacts. It has
plenty o f opera t ing space
with its 2 MHz of band spec­
trum. The 'to-meter band is
one of the best OX bands
d u ring the peak suns pot
cycle. and during low sun­
spot activity it offe rs very
good daytime OX propaga­
t ion - provided you have an
adequate anten na system.

If you' re a Novice or have
jus t upgraded to General
class and have not yet de­
cided which transce ive r you
would like to purchase, 10

mete rs o ffe rs a p o ssib le
c he a p so lut io n : workin g
QRP with a converted Citi­
zens Band SSB transce iver.
If you do not own o ne, they
can be found at hamfests a t
reasonable prices.

Living in a highly popu­
lated residential a rea, with
television Channe ls 2 and 5
being watched regularly by
neighbors, presented a prob­
lem for me with TVI com­
plaints whenever I c ranked
up the amplifier on 10 me­
ters. Every effort was made
to tame the TVI which my
amplifier ca used , b ut the
end result was that my signal
wa s o ve rpowe ri ng t ha t of
the tele vision statio ns 10·
cated forty miles away.

Th ink in g o f how t o in­
crease my gain and directiv­
ity for OX communications
on 10 meters led me to put
the amplifier in the closet
for a while and concentrate
on a high ly efficient antenna
fo r my to-meter operations .
Obvious ly I couldn't e rect a
monstrous beam on a sma ll
residential lot, so whatever
antenna I would choose to
erec t would have to have
eac h element operating to
its max imum efficiency.

The antenna I chose to

build was a compromise be­
tween two of the lead ing d i­
rectional antenna s used in
the 11 -meter Citizens Band .
These two a ntennas we re
manufactured by the Avanti
Antenna Company: the POL
2 and the Moonraker 4.

I chose the POL 2 design
for my driven e lement be­
cause of these factors:

• It is an actual 1VI-wave­
length antenna, claiming 5
dB gain over a VI -wave di­
pole.
• The system is easily ad­
justab le with the ga m ma
rods.
• The POl 2 offers vertica l
as we ll as horizontal polari­
zation.
• The end-to-end length of
the e lement is o nly 13 feet.

The reflector was of quad
design similar to that which
is used with both the POL
and Moonraker.

The two d irectors used
were yagi design as used in
the Moonraker antenna. The
use of quad directors did not
show any benefits as fa r as
gai n or di rectivity, so the
vagi-style directors from the
Moonraker were utilized to
keep antenna weight and
size to a minimum.



the outer elements , label
one element assembly #1
and the other assembly #2.
Next, with a tape measure,
set the element length of di­
rector #1 t0195 inchestipto
tip. If you wish to retain the
vertical elements, do the
same with the other two ele­
ments on the hub.

If you wish not to have
vertical polarization, then
assemble the hub with all
four of the 3&-inch elements
but use only the two outer
elements in place for the
horizontal polarization.
After the tip-to-tip measure­
ment of 195 inches is made,
tighten the two hose clamps.

Next, slide the #1 director
assembly onto the boom.
Measuring it a distance of 56
inches from the plastic hub,
align the #1 director with the
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slide on the reflector and
align the elements with
those of the driven element.
Tighten the hub, but make
sure you have about half an
inch of clearance from the
hub to the edge of the boom.

After both elements are
aligned, tighten all bolts se­
curely. Now measure ex­
actly 26 inches from the
plastic hub out towards the
front. Place a mark at this
point on the boom. Next,
slide on the mast mount
from the Moonraker and
center it at the marked
point. Align the mast mount
with the elements on the
boom and tighten.

Next, assemble the two
Moonraker directors as per
the Moonraker instruction
manual. Before tightening
the hose clamps to secure

Fig. 1. The booms are joined together with a section of
dowel.
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Fig. 2. Element spacing.
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Next, the wire for the
driven-element assembly
must be measured. The wire
will have a measurement
end to end of 437 inches.
This will give each side
109.25 inches. Measure this
carefully. Adjust for proper
tension as before in the re­
flector assembly.

Now, from the end of the
boom which was sawed off,
measure in exactly 87
inches. Place a mark at this
point and drill a 1/8-inch
hole in the boom. This will
be used to anchor the plastic
hub of the driven element to
the boom assembly.

Temporarily slide off the
larger 1 Y4 -inch boom sec­
tion from the Moonraker to
allow installation of the
driven-element assembly.
Now hold up the boom, and
from the end opposite to the
one sawed, slide the assem­
bled driven element onto
the boom, with the globe­
matching section going on
first. Align the 1/8-inch hole
in the boom with the hole in
the plastic hub. I secured the
plastic hub by using a
1 Y4 It x ' /8 sheet-metal screw.
Next, tighten the metal hub
of the globe section. When
all is tight, reinstall the
larger boom section which
was removed .

Now, from the sawed end,

Construction
Both the Moonraker 4

and the PDl 2 booms were
used. Assemble the three
Moonraker boom sect ions
together to form a total
length of 186 inches end to
end. Do not fasten these sec­
tions until all elements and
the mast mount are in place.
The POL boom section can
be joined to the Moonraker
boom with a wooden dowel
or a short (two-foot) section
of 1'jHnch-diameter alumi­
num tubing.

Sl ide both boom sections
together over the dowel (or
the tube) until they meet.
OriI11 /8-inch diameter holes
in the ends of the booms;
drill a total of six holes, three
for each boom end. Make
the holes about 120 degrees
apart and about six inches
from the seam where both
booms are joined together.
Refer to Fig. 1.

From the short POL end of
the boom assembly, mea­
sure exactly 36 inches from
the end of the boom. Place a
mark at this measurement
with a scribe or marking pen.
With a hacksaw, saw off this
measured 36-inch piece of
boom section and discard it.
Now your entire boom
length should be 207 inches
end to end.

Assemble the quad reflec­
tor arms as per the POL 2 in­
structions. The new length
of wire for the reflector will
be a total of 442 inches.
Measure and mark your wire
carefully. This will give each
side 110.5 inches. Before
tightening the hose clamps
on the fiberglass spreaders,
make sure that the quad re­
flector is not bowed due to
over tension .

The POL driven element
is assembled as per the POL
instruction manual except
for these minor changes:
Measure the outer Yl ·inch
aluminum elements from
the flat end in and mark at
40 inches . Slide the outer
tubing into the SIB-inch inner
tubing to this mark. Measure
all four elements in this
manner.



driven element and tighten
it secure ly.

Assemble director #2 as
per the instruction manua l.
The tip-to-tip measurement
of this e le m e nt is 192 .5
inch es . Remember , each
ha lf of an element must be
the sa me length as the other
half. Again, you may add the
two e lements for vertica l po­
larization if you wish, kee p­
ing in mind that this is only
an option, not a necessity.

Next, with a tape mea­
sure, measure a distance of
65 inches out from the #1 di­
rector. Make a mark at this
point with a sc ribe. Slide on
the #2 director assembly ,
align it with director #1, and
tighte n it to the boom a t the
point marked .

Adjustments

This completes the con­
struction of the antenna as­
sembly. Next comes the fun
part, adjusting the swr . Th is
is not really a big c ho re,
though. Afte r placing an swr

meter at the antenna and
signa ling to my friend Cump
Cardner to key the t ran s­
mitter at low power, the ad­
justment produced a meter
reading of 1.1 to 1 on 28,600
MHz. The use of the ga mma
rods rea lly makes this job a
pleasu re . (Cump, by th e
way, hel ped me with the as­
se m b ly, and also d id t he
rough diagrams for th is arti­
cle.)

The shack in sta llation
was composed of RC-213/U;
this cab le has a veloc ity fac­
tor of .66 and is a good qual­
ity coax ia l cable . Th e
distance from the shac k to
the top of the towe r was
measured a long with a few
feet for slack. The tota l dis­
tance in coax was made
in half-wave m u ltip les .
(492 x .66l/f = ha lf wave­
length of coax with a veloc­
ity factor of .66.

Now that we have most of
the hard work done, it's t ime
to get into the contro l seat
and see just how well everv-

one e lse o n the band can
hea r us w it h our new an­
tenna; a fte r al l, isn ' t thi s
what we' re really concerned
about?

The firs t station I heard
was a CE7. Report was 59,
not bad fo r on ly 50 Watts
o utp ut. Next I re cei ve d a
ZL1. His report was 53, still
not bad for the low wattage
that I was running, Next sta­
t ion to ca ll was a W7 in Ari­
zona; the re port he gave was
58 and lo ud and clear mod­
ulation.

Conclusion

We ll, a fte r h a v in g my
converted CB beam up for
over a year now, I must say
that I'm pretty pleased with
the results. Not on ly is the
antenna working very we ll,
but I am surpr ised when
many of the hams I ta lk with
begi n asking me questions
a bout th e construction of
my antenna. Many stations,
especia lly the Europeans,
send quest io nna ire s along

with their QSl cards. I knew
that the antenna was work­
ing well for me, but I guess I
rea lly d idn 't realize how
well others were receiving
me and how inte rested they
would be after lea rning that
my output wa s only 50
Watts PEP.

The a n t e n n a is very
broad banded: 28.0 through
29.6 MHz. The highest the
sw r reached was 1 .6 to 1 . An
amazing thing 1 discovered
also was that the antenna
had an swr read ing of 1.7 to
1 on 21 .2 MHz. The di rectiv­
ity wasn't a s good on 15 me­
ters, but it amazed me to
have such a low swr on this
band.

I hope thatthis article will
an swer a lot of questions for
those of you wishing to build
a good beam antenna for 10
meters . Anyway, it just goes
to show that you don't need
a big amplifier to talk where
yo u want to-just a darn
good a nt e nna. Cood luc k
and happy DXingl.
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• • ' _ ' 0 • •• mo t rl.t
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ARTER 'N' BUY
tndl¥idu• •(1'IOt'OCQn'ImWC1.t) . • •. • •. •. • •.. •. • •. • •. •. • •. •. . •. • • . 254: pIIf word
COmmercial ••.••••.••.•.••.••.•••••••.••.•••• ... . . . .. . . . . .~ pel' wotd

Prepayment by check Of money order I, ..-quire<! with your ad. Nodiscounts or
COITl/Tllulona .r. anll.bIe . PI.... make your payment to 73. Rates IOf multiple
insertions .r. nallablll on request.

I\dYeI1lsing mus' pertain 10 amateur radio produc11 or services. No special
layouts or posillona .,. ponlble. .....~1.i"1l copy mUll: be submilled
Iypewritten (CIOut>IH~ enG mutt fnelUC\e full name .nd address. Copy
limited to 100 worde. ~'mum. Count only won;tll in 'ext. "ddir0$$. free.

13 e.nnot".nfy 'd".'lIalng eltlm, and cannol be held responsible tor claims
made by ,'- ad¥wtl_. U.b1 l1ty will be lim/lid 10 making .ny l'IO!IlCeSS&ry c:orree­
lions In lhoe nex' av.II.DIe I......

Copy ~I be .«*vel! In PalertlolOUogh by ,he 5th of the second month
Pf.e.di"'ll'hlI __ "",• .

MP., Chec:kl pay.tIItllO 73 "'. gall.... and .....-:l10: Roh Kenyon,~ising

o.p.rt......., 73 M~I .... 110 PI". Slr_. PelertlOrOugl'l NH 0345El.

COMMODORE Aulhorlzed 5er'Ylce Cen'er.
2• ../1r. "r'Ylce. WA.2AJO, 303 S . 'I.nnonl
Ave., Roya l Oak MI~7; (313)-399--3990.
BNB337

DIGITAL AUTOMATIC DISPLAYS lor FT·
lOla, T$-52O&, Cotllna, S wan , a nd a ll otf>.
eta. Six ~ "dlgllaln a 5' w;o. by 1% "high
a nd 9 " deep ,,"-,a' cer>lnet. Send SI .OO for
'n formatlon. Grand Systaoma. Dept. A, PO
Box 33n, Bla ine WA 1lIl23O. CAnedlan.
VE1LB, BNB3041

IlAOIO TRANSC RIPTION OISC S WANT·
EO. Any Ill• . apeecl , W7FIZ. Box 72. _
WO. Redmond WA 98013-072• . 8NB3olI7

CABLE CO NVEIl TEIlS . Low.al pr ice.
Dealer Inqul.... &oX8C'1ed. Quanllty d i.
counl&. Free c.talog. P.G. Video corp.• 81
Gatchell St ., Dept. 73. BuHalD NY 1"212­
BNB3olI9

PR IME S PACE on ' ha classroom wa ll
awalls your super OSL In ..turn we mlgnl
Hnd you our OSL 01 the week Award.
Send your card todsy .nd no matt" what
you will g.1 h u ng In tn e Big Appla .
W82J KJ's Crew a t J un ior High SCIlOOl 22
on Manhallan'S Lowa, East Side want.
your w. l.p. per. BNB362

HA.,SWAP new.lelle<-Hnd ue your I,..
ad. Ine'ude phone. Buy/s.Wlrade. Sub­
scriber equipment d lllCOlJnlS. 12 las,,"
$9.00. HamSwap, PO Box Q0171, sact..
mento CA ll5&t2. BNB363

PIlOGIlA....ED EPIIOMS AND PIlO..S,
82S231123, 8281261'129 fusible link, $6.00
eaCh ; 2708, 2716 1. 5 VI. 2732 1.5 VI
EPROMS, $9.00 each postpaid. Send eee­
Ing II&!. hexadecimal lormllt 10 Dougl..
Ha ll, 6ot3olI Me Ua Street. Sp,lngll. ld VA
22150. BN6360t

PECIAL EVENTS

wotlll.E IQNmoH SHIELDING. F lit....
lure. Estes Engl.-tng. e30 Marl om..
1'00 AngeIM WI. M362. BN 8ClCI8

MIUTART TtCHNICAt. MANUAlS for old
.nd obsoI«. equipmenl.lll).pall" e."1Og.,
$3.00. MililatY Tectw>lcaJ 10'1_ 1 s.mo..
Z266 Senauc ....... Long 8Ndl CA 1lO81~......
QSlS 10 order. Variety of aty\ft, colorw.
c.rd atock. W. BPD OSU, PO o.a_ OX.
Cofdoo,oa SC 29038. BNB26l)

THE DJC'EltS MAGAZINE. Up-to-cs..ta, i,..
lormIlll.... Inle<ea ling. COmplied anet edit·
lid by Gua Btownlng W.BPO, DXec I'fonor
Rotl Ce<'tlllc.al. ... Send lor I,.. aampl.
and aub$erlptlon Inlormatlon loday. PO
o.a_ OX. Cordova SC 29039. BNB2fll

coco OWNERS-Free aotIware and ~rQ.

w. .. brochura . COCoNult. POB 9866, San
Jose CA 95151-0666. BNB265

CASH PAlO lor tra llielapeed radar equip­
ment. Write or call: Brian A. Eal..m.n, PO
Sox 81.1. Nor'h fi a ld IL 60093; (312)
251-8901. BNB211

copy SATELlITE PHOTOGRAPHS, _ttl­
er mapa, and pre.. on our mllllary..urp lua
lacalmlle reeordftr,. Recordftra are solid­
"ate, dual·speed, and lully automallc .
Cal&log avallabl., AlI anli c Sal.., 3130
N.utllua A...~ Brook lyn NY 1122.; (118)
372.03049. BNB280

Sf"S SUPER SAVINGS on elec lronlC
parta, comporl&lllt. suppl lea, and COIT\9U1'
e< aceesllOtl&&. Free ~ge c.talog lor
SASE. Get on ou' mailing lIat. BCD Elec·
tro. PO Box 830119, R1ch&,daon f)( 15083;
121.~1102. BNB2ll8

FINO OUT """'I -'M you c.n .....r on YOU'
general<>Ovet.1l" t'a~_ or receI_.
Join a &hor1 w.... .-dIo lI, tenlng etub.
Comp!Me In lormatlOn on major Nortn
Amaric:&n el utle and Nmple _leite<,

Ua/infll lfl tNa eoo\lmfI_ Piwided trw 01
charpa 011 a "wu.... /:IuIa. 11Ia 101­
/owing In/onnalion ahould be lneluded In
-,..,a~f;apotfllOt. _to"',..
lima,~ city, ..,.. ",*"Ia,"", "'*P& (1/

$1.00. Auocl.tlon of Nort n Atn«\c.&n
Radio Cluba, 1500 Bunbury Dmoe, Whillie<
CA9Ol101 . BNB310

INOMDUAL PHOTOFACT FOLDERS: . 1
10 '1"00 $3.00 postpaid. AJI., . 1. Chinl·
nul 1M>&. East M 10. NY 115501. BNB312

eX7 IlEPAlRS. Ma rl< Mandelkem, 2315
Derby SI., Betk.ley CA 9.70!>; 1. ,5)­
5ooIN.21G. BNB320

OX ADVENTUIlE on MonI!W'lI"T&I , only $25(W

woel<. Detalla: CIlod Ham a VP2MI., Box
488 1.7, SAnta Ro&.t CA 95402. BNB321

IMIlA-Inte<nat lonal Min ion Radio Aa_
clallon. Forty ccentrsee. 800 member'.
Anilia mlnlonar l•• wit h equipmenl
loaned, weekday net. 1• .280 MHz. 2:00­
3:00 pm Easlam. Broth.. 8ernlfd Frey. 1
Pryer Manor Road, u rchmonl NY 10538.
8N 1l326

FREE: 100 OSU with l irat ordftr. SAmple.
50$. Gazebo Pr.... RI. • Sox . 1"8, uPI,t,
MD~. BNB321

ELECTRON TUBES: ,ecalvlng. lranamll·
ling , mic ro wave . .• all type. ava ilab le .
u rlil8 Ill'Ienlory meana n. xt-day .hipment
In mo.t c..... Da lly Eleclron lca , PO Box
5029. COmpton CA 9022.; (213)-77.·1255.
BN0330

WANTED: ,ad loa, lubes pr.1939 lor my
COllection . Howard Stone, HCA--3, Sox
.'8, 0- AI..... MN~. BNB332

CODE·PRACTlC E PROGRAMS dlakelt.
for IB M PC, PC/JI. $10.00 ppd. Andrew
Modla/731N3EGH , 5 Derby Plac e. New·
lown PIt< 181MO. BNB3304

HAM TRADER YELLOW SHEETS, In our
UlIl yea,. 8I,ry, .wap, sel l ham--redlo geal.
Publillhed twice a month . Ads Quickly elr·
culate_no long wall lor resu lt&. SASE lor
aemple eD(ly. $10.00 lor one year (2. I.
auesj. PO Box 356, Wl>ealon IL 60189

BN""

&flY!, faa'- tea...~ MId /Ita
_ 01 whom !O comKlIot' Il¥ttIer lnfotma.

!Ion.~ must be ,& Joi",d by

73 MagazIne by I1le Htrt 01 !tie fflCltltIl. _
IrIO'IIrnI pt10t 10 !tie monf/l in wNdf /Ita _

TOO MANY MICIIOPHONES on fOUl op­
e<aling deak? Wllh lhe SISCO model 1112
mika conlfOl you c.n now uH one micro­
photoa wltll _al fig&. Pr1cea alart a t
S l~9&. Soulhern Inat rurnenla tlon, PO Box
5091, O""o"d 8Nch FL 3201. ; (9l)&..en
1059. BN8351

MO'ilNG TO CENTRAL FLOll lo.-.? Beautl­
lui OTH, m'owt.. lfOITI Disney World. 2,700
a ir-condilloned aqua.. leel. lovely nail.
acre wooded 101, p..aUg lova n. lgnbo,·
hood. Three bedroom" lwo baln" Ii..
ptace. aophilUcated ham anac k, gam.
room, screened porc:n, ....n deck. tepe'ate
malcnlng et:ll).aqua..fOOl uti lity l)ulld ing
(ldee.1 lor wofl<ahoP or IM aw sultel . FUI'
nlallinga poealbla. Inc ludea l llO' Ronn o$5G

co nat ' uc tl o n lowel, WlIao n 5·el.mant
monobandera (10. 15, and 20 m.tera). I,..
...ned-V dlpol.. (..a and 80 melersl, 13·
Earth-al&llon &&tellil. ay.lern. Many otn"
amenlll.s. Superlallv. aTH lor ..tl,lng ,..
uto amalau,. $175,000, t"ma negolla ble .
For Inlormallon, pic turee. ete., call Don
W~TK, (305)-298-31 18, o r write (addra..
OK In Callbook). (Moving 10 S3OO.ooo IIOme
next doorl) BNB355

COMMO DORE 1M CW INSTRUCTOIl PliO,
GIIAM . Ge ne ra'ea CW on TV Ipaak".
Rs ndom Code, keyboard Inpul. or pre'.
corded "CW Tesls." Charac'er speed .nd
spacing H I Independ.nlly. Designed lor
cla..ea and Inc , e n lng c ode s peed.
$ t 5 .00_d lsk. ll . 0' cas . e ll . (s p.clly).
Dennla 01..... Nl 8CU. 22000 S. Tonya Ct.,
Bea...,creek OR 970001. BNB357

SEPTEMBEIl I: Tna '*3rd annual Findlay
H. ml..t, aponaored by Ih. Findlay Rad iO
ClUb, will be h.1d a t the Hancock COUnty
Fa llg ro unda o n S unda y, Septembel 8.
1965. IfOITI &:30 am 10 5;00 pm. Advance
Ilcket' ... 13.00; Sof.oo al"'" door. Cut-oll
for advance tlcketa 'a Seplember 1. Tablea
..e S6 .00 .ach. Outdool II.a.malk.t
apacea a ra $3.00 each. Talk~n on U7.751
.15, For more Information, write to the
Findlay Rad io ClUb. PO eo. 567, Findlay
Oti 4583ll. BN83ll1

I'&o\'..~. waJllOE~Ottlwr, 73 Mao­
Nina., PIne $I. 1'I!I,=bi:Voi.gtI NH Ct:U54

TIlU..ANSBUIlG NY

AUG "
The TCARe will aponaor the Finger·

Iak.. Haml..1 and Gtanl Flea Market on
SAlufl1ay. AUlilual 24. 1965, a l the T"".
manSl)u,g Fairgrounds, Route 96, 12 miles
notlh 01 Itl'laCa NY. Ther. will be a 12-00
donallon a t I!'HI g.t1. teh.ld...., under 12 a..

FOil SALE: Heath HW·l0l wllh powe< ....p­
ply, $225. HBO dMctamblet filter lIChe­

mall<;. 12-00. Send an SASE 10 J . c.. PO
Sox 63019. E"an.vil~ IN 4n l 2- 8NBJ65

1l0HN TOWEIl S _ who l...la dirKI to
users. 23% 10 :).&% d illCOlJnt lfOITI dealer
price. All ptlXIucta avaitable. Write or caH
lor price list. AlSO _ a.. wlle l,.... di.
trlbulor lor Hefill>l anlenna cable. Hill Ra­
d io . 2503 G E Ro.d. PO Box 1405 ,
Bloomington IL 61101 .1.co5; (309)--663-21.1.
..esee

CtllCUIT HACKER WANTED 10de&lgn and
build audio modlfk:ation devlc. 10 apeca
lor voice ilInd mu. iC. Pay lor lime and ma­
tena ls . Bo$lon a rea ideal. Circui t. Box
1050t, Merrimac k NH 03l::l500I. BNB367

LOWEST PIlI CES lo r m.l wlt cn..,
tran.lotm<lf$, and pow upplle• . F'ee
catalog lor SASE. Elec lronlc Design and
Salas, PO Box 502, COl umbu. NE 68IlOl .
BN"'"

BUIlGLAIl ALAIlMS_BUSINESS BOOM.
lNG, Get In now. Eas ily learned. T.rrlflc
em ploym . ntlbu.lne e e opportunlll • • .
Sl arllng Informallon $2.00. Securlly Elec·
t,onics In te m a l lo na l, PO Box US6· A,
Grand Aaplds MI 49S01. BNB369

ELECTRON TUBES - Radio and TV Iype.
75% ofl IIsl price-huge Invento ry! Alto,
Indua lrla l typea. Sand lor free catalog to­
day or ca ll ten-teee (~221-5l102. Sox SC,
Transleleronica. Inc., 1365 39th SI.• Brook·
Iyn NY 11218. see our di.play .d 'n tn l.
laaue. BN8310

NEW t CW WOIlD·COPYING COUIlS E
Eaay 10 Ieam. Complel• . QSO.Trainer

no

code cou,". Send $16.95 (Indiana add
SO.85~ Money-back, .... i. lacuo n guara,..
tee (leu 12-00 shipplng and nandllng l.
Bualne&&-Stze SASE getalree lnlormahon.
AVC INlOValiona, Inc.• [)eparlrnenl lC2,
PO Sox 200f91 , Indlanapolia IN~91.

BNB371

I,,,,,~ F1ea-m&rket parking la $1.00. Indoor
tableS ate $5.00. Talk~n on .371.91 or .52
. implex. For lurtha' In for ma lion. writ.
TCARe, cJo David G. Fl'nn, 866 Ridge
Road, lansing NY l.a82; l6O~297.

MARSHALL MI

'0'1>'
The a1 xtn ilInnUilll Trunk and T,aller Baah

will be held on Sunday, Augus' 25. 1965.
from 8:00 am 10 3:00 pm, a l tI'WI C&ll\OUn
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The Columbiana County ARC will oper­
ate special......ent station N8DKX on Sep­
tembe' 12-14, 1985, from 2200 UTC to 1)100
UTC each day, to commemorate the an­
nual JOhnny App leseed Festival in LiSbon
OH. Operation will be 10 to 20 kHz up from

JOHNNY APPLESEED
SEP 12·14

GREAT SALT PLAINS LAK E
SEP 8

The th ird annual Greal Salt Plains Ham
Social (serving the uktatrcma. Kansas
Slate line area) will be held on Septembe'
8, 1985, at the community bu ilding on the
sou th side of Great Salt Plains Lake , Free
swap tables and refreshments will be
available.Tal k·in on 147.901.30. For mo'e in·
formation, contact Sleven Walz WA5UTO,
PO Box 222, Cherokee OK 73728; (405)-596­
3487.

The Old Bridge Radio ASSOCiation will
hold Its annual OBRA Auct ion On Sunday,
September 8, 1985, beginning at 9:00 am
(8:00 am for se llers), at the Knights o! C0­
lumbus Hall on Pace Slreet. Old Bridge NJ
(saven miles south of NJ Turnpi ke EXit 9
On Route 18). Talk·in on 147.1201.720 and
146.520simplex. This Is not a flea market.
For mOre Information, send an SASE to
WA2JAJ.

The Southern Counties Amat&ur Radio
Association, Inc., will aoain sponsor spe­
clal-event Slalion K2BR during the Miss
America Pageant waek in Atlantic City NJ,
from Tuesday, September 10, t985, to Sat·
urday, September 14, 1985. Frequencies
will be 25 kHz inside General phone
bands, with CW 65 kHz up from the lower
band edges, Novice frequencies will be
7.125 and 21.250 MHz. QSL with an SASE
via SCARA, Box 121, Linwood NJ 06221.

BUTLER PA
SEP 8

The Hall of Science amateur Rad io
Club will sponsor a hamtest at the Ha ll of
science Parking Lot, Flush ing Meadow
Park,47-<11 l1lth Street, Corona, Queens
NY, on Sunday, September 8, 1985, from
9:00 am to 4;00 pm. Donallon will be $3.00
for buyers: $5.00 per space for sellers.
Talk·ln frequencies are 144.250 simplex
link, 223.600 repeat, 445.225 repeat. For
urther In!ormation. contact John Powers

AHJ at (718)-847-8007 Or Arnie Schlll­
B2YXB at {718}34M172. _~

OLD BRIDGE NJ
SEP 8

The Butler County ARA will sponso, a
hamfest on Sunday, September 8, 1965,
trom 9:00 am to 4:00 pm, at the Butler
Farm Show Grounds, Roe Alrpor1 , Butler
PA. Admission Is $1 .00, with child,en un­
der 12 going free. There will be plenty of
parking; overnight campers are weicome
There will be a ffee outside flea market; 8­
ft tables will cost $5.00. Talk·ln on 147.961
.36. For more informal ion. contact Harn­
fest Chairman, PO Box 1787, Butler PA
recoa

'CA
SEP 10-14

_--~a;"WEENS NY

SEP 8

Park, junction of US Highway 60 and Mi s­
souri Slate Highway 37, MOllett MO, on
Sunday, September 8,1985. There wilt be
a swapfest at tt.co em and a buffet dinner
at 1:00 pm. No tickets ara necessary. All
amateurs and fami lies are welcome. Talk·
In on 146.371.91 MH~ 146.52 MHz, and 7.250
MHz. for mor& Inform ation, write or
ca ll the Czarks Amataur Radio SOCiety,
Box 327, Aurora MO 65605; {417}678-5330.

TO ORDER
& INFCJ

Th& Ozarks Amateur Radio SQelety wlli
sponsor the 4th annual Olark Amateur Ra·
dio Club Congfess and Swapfest al City

MONmMO
SEP 8

September 7, 1985, on the cue grounds 10­

catec on the Old Palsburgh Road, lust off
Rt. 51 and the 119 bypass, In Un iontown
PA. Reglstfation Is $3.00 each or 2 fOl
$5.00. There wil l be !ree parking, free cot­
fee, and free swap and shop with registra·
tion. There will be plenty of good food at
the refreShment stand. Talk-In on 147.6451
.045 and 144.511.17. For fur1her intorma·
ucn. contact UARC Gabfest Committee,
clo John T. Carmak WB300D, PO Box 433.
Republ ic PA 15475: (412)-246-2870.

WILLOW SPRINGS IL
SEP 8

rne Solinobrook Amateur Radio Socl·
ety will hold BARS Hamfest85 on Sunday,
September 8, 1985, at Santa Fe Park, 91st
Slreet and Wolf Road, Willow Springs IL
Admission Is $2.00 in advance and $3.ooat
the gate. Overnight parklnll w ill be avail·
able. Food will be available. Talk-In on
147.331.93 and 14(>.52. For more informa·
tiOn. contact Ed Weinstein WD9AYR, 1511
Walnut Avenue. Woodridge IL 605t7; (312)­
Q85.0527.

BAnLE OF LAK E ERIE
SEP 7- 8

The Rad io Assoc iation of Erie will ope,­
ate spacial......ant station W3GV on Ssp·
temeer 7-8, 1985, from 9;00 am to 9:00 pm
on Saturday and from 9:00 am to 5:00 pm
on Sunday, to commemorate Commodore
Oliver Hazard Perry's vlclory at the Battle
of Lake Erie during the War of 1812. Fre­
quencies afe 7.235 and 14.235 (phone} and
7.090 and 14.090 (CWIRTTY). For a special
OSL, send a business-size SASE to W3GV,
380 Young Road, Efie PA 16509. OX ere­
tlons use the W3 aSL bureau.

HANCOCK COUNTY OH
SEP 8

The Findlay Radio Club will sponsor the
43rd annual Flndlsy Hamtest on Sunday,
Seplember 8, 1985, from 6:30 am to 5;00
pen. at the Hancock County (Ohio) Fair.
grounds. TiCkets are $3.00 In advance and
$4.00 at tne door. Tablas are $6.00, and
outdoor f lea-market spaces are $3.00.
Talk·ln on 147.751.15. For more Informa·
tlon, contact the Flndiay Radio ClUb, PO
Box 587, Findlay OH 45839.

7 MILLION TUBES
Includes all cur rent, ob­

soete. aoucoe. naru-tc-nno
receiving, transmitting. indus­
trial. rad io/TV types. LOWEST

PRICES. Major brands in stcce.
Unny Eleclronics Depl.S

P.O. 8ol213, Elizabeth, N.J. 07206

""'IREUSS REMOTE CONTROL EXTENSION SYSTEM

_ I)fJ'l2.0:UM( ·~. _ ~y

Control your TVRO, VCR, or CABLE
TV from Any Room!

Works on most in/rored controlled devices.
Immediote Shipping - whclescle & Retoil

~X'T~LLITE 608-493-2291
MERRIMAC, ~1Il!!Ilm.
WI 53561 ~_

WINDSOR ME
SEP 7

UNIONTOWN PA
SEP 7

The Uniontown Amateur Radio Club will
hold its 36th annual Gabfest on Saturday,

BLOOMINGTON IN
SEP 1

The Auousta Emeroency Amateur Radio
Unit will sponsor the 1985 ARRL·sanc·
uoned Windsor Hamfest on Saturday,
Seplember 7, \985, at the Wlndsof ME
Fairgrounds. Gate donation is $1.00, and
camping Is $3.00 per night or $5.00 for lwo
nights. There wlli be a flea market, pro­
grams, speakers, commercial dlslributors,
light meals, and the tradit ional Saturday
bean and cassefole supper. Talk·ln on
148.22/.82. Fo! further rntcnreucn. contact
Ron Dishman N1CMZ, 37 Marlboro Ave­
nue, Augusta ME 04330; {207}623-8351.

LARAMIE-CH EYENNE WV
SEP e-e

The SHV-WY ARC, the University of Wy·
oming ARC, and the Northern Colorado
ARC will sponsor the sixth annual High
Plains Ham Roundup on September 6-8,
1985, in lhe Med icine Bow Natlonel For·
est. Yellow Pine Camporound, 14 miles
east o! Laramie, 01 35 miles west of Chey·
anne, on Inter!llate Highway 80. Features
will Include a potluck supper, swapfest,
packet-radio demonsllatlon, nat-cecorat­
Ing contest for XVLs and YLs, musical en·
tertalnment, and c&mpflre sing·along.
There will be no re<;jlstrallon fees except a
modest Fo'est Service charoe for camp­
ers. Talk·in on 146.221.82 and 146.251.85.
For further Informallon, write to KIHRS,
2204 Vassar Avenue, Fort ColUns CO
eoeae.

The 8th annual Bloomlno ton Ham!est
will be held on Sunday, September 1, 1985,
from 8;00 am until 2:00 pm, at the 147.18/
.78 repeater site, 2335 Vernal Pike olf SR
37 bypass, Admission is $2.00. Food will
be evauaoie. Thare will be no charge tor
seiling; brino your own table. Fa! FCC VE
exams, contact K9PS fordetails and exam
tunes. For furthar information, send an
SASE to Bob Myef1l K9KTH, 306 S. Fair·
view St. , Bloomington IN 47401; (812)·332·
1105.

KA1BB, 8 Willow Lane, Eest Lyme CT
06333; (203}739-8016 or (203)-446-7325.

Your ' 1600

Includes one year
membership and
12 New issues of
tbe American
Weihe<

""""'~
Assoc iation of American

Weather Observers
PO Box 455 Belvidere, IL 61008

Send lor free brochure

Why not share with other weather en­
thusiasts around the nation . Your weather
experiences may provide valuable education
for others who also enjoy our magnificent at­
mosphere!

WEATHER
ONE OF YOUR MOST
TALKED-ABOUT TOPICS...

SEWELL NJ
AUG 25

The Gloucester County Amateur Radio
Club w ill sponsor Hamfest 85 on Sunday,
August 25, 1985, from 8:00 am to 4:00 pm,
at Gloucester County Collelle, Sewell NJ.
Setup Is at 7;00 am . Tickets are $2.50 In
advance and $3.ooatthegate. Features fn­
etude a flea market and displays ot ama·
teur·radlo and computer equipment. Food
and refreshments will be availab le. For In­
format ion Or advance ticke ts, write to
GCARC, PO Box 370, Pitman NJ 08071 .

OK CORRAL
TOMBSTONE AZ.
AUG 31· SEP 2

Speclat-event station W7GV will oper·
ate trom the 4th annual aencezvous of the
Gunf ighters, on labor Day weekend. from
the OK Corral, Tombstone AZ. The OK Cor·
ral was the site of the shoot-out between
the Earp and Clanton tacucee in 1881.
W7GV Is the oldest active amateur·radio
call In the state. Operations w ill bellin at
1500 UTC, Auoust 31, and will run through
2200 UTC, September 2. Frequencies will
be: SSB-28680, 21380, 14280. 7280, and
3730; CW-2113O, 7130, and 3730. A certif­
Icate will be awarded to all who work
W7GV, as well as SWLs. Please send a
larl/e 8-112 x 11 SASE (40 cents postaoe)
to W7GV, PO Box 36032, Tucson AZ85741.

LABOR DAY SAFETY
AUG 31·SEP 2

The Trl.(';lty ARC will operata epectat­

event station KAlaB trom tha Watertord
CT 1·95 waigh station to promote sale La­
bor Day holiday auto travel. This event Is
In conjunction with the third annual Stay­
Awake Colfee Stop sponsored by BSA
Troop 24 of Niantic CT. Mobile operatof1l
are especia lly encouraged to call. Opera­
tion will be lrom 1700 UTC, August 31,
1985, through 2300 UTC, September 2,
1985, on 14.295, 7.245, and 3.895 MHz
phone and 7.130 MHz CWoTalk·ln to the
coffee stop will be on 146.52 simplex and
CB channel 19. aSL via TrI.(';lty ARC, PO
Box 686, Groton CT 06340. For further In­
forma tion, plaase contact Bob Da rget

County Fairgrounds, Marshall ML Dona­
tlon Is $2.00 per space and tables are
S3.oo. Overnight camping Is available lor
an extra charge. For more Information,
contact CARES, clo Earl K8UCa. 110 Per.
rett Road, Marshall MI 49068: (616}781-

""
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the bottom edge ot the General·class
phone bands. For a certilicate, send a aSL
and an SASE to N8DKX, 6008 Camp Bou·
levald, Lisbon OH 44432.

MICHIGAN TECH
SEP 13-22

The Mich igan Technological University
Amaleur Radio Club will operate special·
event stallon wavy on september 13-22,
1985, to celebrate the Unlvers lty'S centen­
nlal and the MTUARC"s golden anni.er·
salY. Frequencies are as fOllows: CW­
3,745, 7.145, 10.145, 14.070, and 21.445;
phone-1.645, 3.995, 7.285, 21,445, and
144.200; RTTY- 3,625, 7.095, and 14,095;
OSCAR when In range. For a commemo­
ratlva cernncete, send aSL and a large
SASE to Debbie Parmer, clo W8VY, W,
Wadswor th Ha ll , MTU, Houghton MI
49931.

BEAR BRYANT
SEP 14

The weat Alabama Amaleur Radio So­
clely (WAARS) will operale special-event
station W4DAT on Satumay, September 14,
1985, In remembrance 01 Ihe grealeat col·

l\IOe football coach In hlstolY, Paul " Bear"
BlYanl. The Bear BlYanl Sta tion will oper­
ate ' rom the campus of the University of
Alabama from 1300 UTC 10 2400 UTC.
Phone Irequencles wil l be lhe bottom 25
kHz of the General an-te-meter phone
bands, WAARS will also work Novices on
the bottom 25 kHz of the Noolce bands.
For further Information, write to Ihe west
Alabama ARS, PO Box 1741, Tus<:aloosa
AL35403.

NIAGARA FAllS NY
SEP 14

The 1985 Ham.Q.Rama will be lIeld on
Saturday, September 14, 1985, at the NI·
agala FailS International eon.ention Cen.
ter, Niagara Fall s NY. Genera l admission
will be $3.50 In advance (belore Augu st 24)
and $5.00 at gate , Outside lIea·mart<et
spacas are $5.00. Inside flea·market lables
are $15.00. Features Include new-equlp.
ment displays, compu ter d isplays, teclln l·
cal p'ograms, FCC exams, net and aeec­
creuce meetings, and the annual W2RUF
memo,lal code-proflcleJl(:y test. (Fo, mora
in format io n abo ut t he prOfic iency test ,
ca ll Keyin WA2FKV at (716)-834--3042 after

6:00 pm.) Talk-In on 146.311.91 and 14652
simplax. For further Inl ormatlon, contact
Ne lson Oldlleld, 126 Greenaway eive.,
Cheektowaga NY 14225.

MOUNTAIN STATE AWARD
SEP 14_15

The logan County ARC will hold ita fl ft ll
annual " Moun ta in State Award"' axpedi·
tlon Irom a wesl Virginia mounlalnlop In
Logan County 'rom 1600 UTC, September
14,1985, to02OO UTC, September 15. 1985.
Pllone operating frequenclas will be ap.
prOXimate ly 25 kHz from tile low end of lhe
General 80- and 4O-mete r phone bands, as
propagallon allows, The callalgn w ill be
KJ8E. A handsome 8" x 10· certificate
will be awarded 10 all contac ts submilllng
a QSL and a legal -aize SASE to Robert T.
Joh nson W8VEN, PO Box 320, Stollings

WV"'"'.

USECA
SEP 14-1 5

Members of the Utlca·Shelby emer­
gency Communlcallons Association will
operate two speclal-eoenl stations from
1300 UTC on Saturday. September 14,

1985, 10 0400 UTC on Sunday, September
15, 1985, 10 celebrate the first a ir ·t o·
ground public terepnona service which
was inaugurated between Chicago and
Detroit In 11l57. KA8KTV wi ll be on 50, 40,
20, 15, and 10 meters, depending on prop­
agallon. CW will be in Noylce portions
only, except on 20 meters. KSOLM will be
on 147.181.78. A special QSL will be sent
out to all stations making contact wltll el·
tner 01 the 2 stations on eit ller day using
any mode. A special cert ificate will be
awarded 10 eteucos that make contact
wi th Ille same station operator on 2 di ller.
ent days, 2 dllferent bands andlOf 2 diller·
ent modes, Send a large SASE to USECA,
PO Box 291 , Utica MI 48087.

CIN CINNATI OH
SEP 15

The Graater Cincinnati Amateur Radio
Association, Inc., will sponsor Its annuai
lIamfest on Sunday, September 15, 1985,
al Strlcker's Groye on Stale Roula 128,
one mile west o f Ven ice (RoSS), Ohio.
Thele will be exh ib it s, booths, food and re­
Ireshments, a Ilea market, music, talks , a
hldden·transmltler lIunt, and a sensa-

University Microfilms Inlernational

-----------

''Ham Hotline"
The Proven Moneymaker

The "Ham Hotline" is a complete list ­
ing of novice a ma teur rad io operators
and those who h ave j u s t renewed or
modified thei r FCC licenses. Th ese
h am enthusiasts h ave proven to be ex­
cellen t prospects for radio equi pment.
accessories a nd publica tion s .

The Hotline is updated every two
uweks with an average of 8,000 lis t­
ings each month . We ·1I even guaran­
tee 98% d e /l verab ili l y!

Target your sales efforts to you r
m ost Itkelybuyers. Call DCC Da ta Ser ­
vice today a nd begin your subscrt p­
tion to the "Ham Hotline". " the
proven money maker.

DC C Data Service
1990 M Stree t, N.W., Suite 610

Washington, D.C. 200.16
202-452-1419

18 Bedford Aow
Dept P.A.
Lo ndon, W C 1R 4EJ
England

30lI NO/t h Zeeb Road
Dept. P.A.
Ann " ,bor, MI 48106
USA

tim ~Iicotion
is available in

AUTHORIZED
KENWOOD-I COM

RADIO DEALER

Clarksburg Phone (304) 624·5485
W. Va. TOLL-FREE 1·800-352·3177
24 hr. NATION WIDE TOLL·FREE

1·800·824·7888, Operator 885
(allow 3·5 da ys fOI relurn cal/j

Eightland Data
1066 Eaton

Mansfield, 00.44905
(419) 888-3807

.I~=

•A'ITENTION
APPLE USERS:

Do you '>aYe Appleworks? Ha..., a 1281< lie or lie? Here'S
a data disk to be used wllh lhe AppleworkS program, ceo­
lalnlng the CU"e<11 DXCC counlry listing and tt>elf pret.xes.
I.T.U. & CO zones, and sp€<::1II1 prell><es. In add'I,on. each
record ocruoes th,fleen labeled data II€IOs 10 record calls
worked. dale/lime. mode, RST, OSL status. and any mece­
iaoecos otonreroo. The Ille can be IUlly sealched. ordered,
ccceeo. and printed USrr"9 A,pplewo<ks HO'W erect It>e WAS
award? No prOlllemr Thos d isk eec couere a s,mriar Iile to
keep Mel< 01 states WOII<edlCOflflfmed. Both can be develOped
InlP an excellent logging Iile. And using Applework's seocu,e
search routines, you can keep Track 01 5BDXCC, 5BWAS,
and WAZ, 5BWAZ! As 8 data d isk, It has no eopy pmlochon
and can be easily baCked·up, The empty mes occupy erect
12K on the desktOP (RAM),

So let Ihe power 01 Appleworks piUS thiS daTa disk handle
the reocos record maintenance 01 DXCC/5BDXCC , W!<SJ
5BWAS. WA2)5BWAZ, and sce-c your lime on The 8lf' Just
$t9.95 .. $2,00 s&'\ (011 10 residents add 55% too- the gov.
enc.-.) 1"WO& _ _ -... _ . ~ _ ""'- "' I

73 does not keep subscrip­
tion records on the premises,
therefore call ing us onl y
adds time and doesn't solve
the problem.

Please send a description
of the problem and your
most recent address label to:

Subscription Dept.
PO Box 931
Farmingdale, NY 11737

l'3 fi ,,- R n d IO
..\UIilf('ur"
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Name _

The Peoria Area Amaleur Radio Club
will spo nsor Superfest 85 at lhe Exposl·
tlon Gardens, W. Northmoor Road, Peoria
IL, on Saturday and Sunday, September
21-22, 1965. Gates open at 6:00 am; the
commercial building will open at 9:00 am.
Admission will be $3,00 In advance and
$4.00 at the gate, Children under 12 are
flee , Activities will include amateur·radio
and computer displays, a huge f lea mar­
ket, fCC exams for al l classes on Satur­
day only, and a free bus to Northwoods
Mall on Sunday. There wilf be fuli camping
facllit iee on the grounds. Talk·ln on 146.161

.76 (WBUVI) . Information or reservat ions
are available for an SASE to Superfest 85,
PO Box 3461 , Peoria lL 61614.

The York Ham!est Committee will pre·
sent ite annual harntest on Saturday and
Sunday, Seplember 21 and 22, 1985, at the
York fairgrounds, Slate Route 74, Yoril PA.
Rel/ isl ration will be $2.00 on Saturday,
$4.00 on Sunday, 0' $5.00 for both days.
XYLs and junior ops under 12 will be tree.
There will be a Saturday·evening benquel
\$ 10.00_by ad vance reg istration only).
Tallgaling (1l).foot space) will be $4.OOIday
or $6.00 for ecr n days. Indoor display area
tables wi ll be $5.00 and up per day. Vendor
setup will be at 6,00 am and reBist,ation
will be at 8:00 am both days , For male In·
l ormatlon or reser vations, contact the
York Hamlesl, Box W, Dover PA 17315.

BRAINERD MN
SEP 21-22

The Paul Bunyan Wireless Association
will operate a epecl al -event etat ion from
1500 UTC o n Salu,,:lay, September 21 ,
1985. to 2100 UTC on Sunday, September
22, 1965, from the Paul Bunyan fest ival
near Blainerd MN. Phone and ON opera­
tion will be In the lower part of the Gen.
eral-c la s s BO _l0·m eter ban ds, f o r a
commemorati ve aSL, send an SASE to the
Paul Bunyan Wire lass Assoc iat ion, PO
Box 354, Pequot Lakes MN 56472,

NEW BERLIN IL
SEP 22

The Sangamon Coun ty Fair Association
will sponsor the 10th annual New Berli n
Hamfeet on Sunday. September 22, 1985,
from 7:00 am to 3:00 pm, at the Sangamon
County Falrl/rOunds in New Berlin IL Ad·

PEORIA Il
SEP 21-22

YORK PA
SEP 21-22

ley Hotel Ballroom, 17000 Bagley Road,
Middleburg Heights OH uUS! east ctme I·
711Bagley Road Interchange). For banquet
reservations, call Barbara Erneel N8DAD
at 327.;J814. For advance hamfest tickets
or l urther Information, write to the Clev....
land Hamfest Association, PO Box 93077,
Clevelend OH 4410t.

VIRGINIA BEACH VA
SEP 21- 22

The Tidewater Radio Convenlions, Inc.,
Is sponeoring the 1985 ARRL Virgin ia
State Convention and 10th annuel Ama·
teur RadiO/Compute r fa ir on Saturday and
Sunday, September 21 and 22, 1965, from
9:00 am to 5:00 pm, at t he Virgin ia Beach.
VI, gln i a, Pavilion , Advance ad miss ion
tickets for both da ys are $5.00. Tickets at
the door will be $6.00. f lea·market tables
will be $5.00 lor one day, $8.00 for both
days. Featured aClivitl es include dealers,
special displays, tc rume, computer equip­
ment, ARR L license exams, fl ee XYl
bingo, and movies for the kids. for Infor·
mat lon and tickets, write or call Jim Harri·
son N4NV, 1234ume aav Avenue, Norfolk
VA 23503; (804)-587.t695.

BEREA OH
SEP 21_22

The Cleveland Hamfest and Compuler
Show will be held on Sunday, September
22, 1965, from B:oo am to 5:00 pm, at the
Cuyahoga County f airgrounds, Berea OH,
Admission is $3.00 in advance and $3.50at
the gate (under 12 free). tndoor tab les are
$tO.OO for an 8-loot space and $6.00 for
each additional e-rect space (includes ta­
b le and Chairs; set up Salurday 12:00 to
5,00 pm and Sunday l rom 6:00 am on). Out­
door lIea·marilat spaces are $4.00 eaCh
(overnight parillng will be available). f ea·
turee Include commercial exhibits, NASA
dls playe, speaker programs on AMSAT,
OX, packet, and FCC, walk·ln license ex·
ams, non-tram act ivilles, and free park ing,
A banquet will be held on Saturday, se p­
tember 21, 1985, with cocktails at 6;00 pm
and a buffet dinner at 7;00 pm, al the Har-

SEBASTOPOL CA
SEP 21

GRAND RAPIDS MI
SEP 21

HOUSTON TX
SEP 20-22

The Connecticu t OX Association and
the NeWington Amateul Radio League will
celebrate Connecticut's 350th anniversary
by operating apectai-event station KWlV
from the grounds of the State Capitol In
Hartf ord CT, on Saturday and Sunday,
September 21-22, 1965, on the General
and Advanced US pllone bands. Operation
will be from 1400 UTC on September 21 to
0100 UTC On September 22, and hom 1400
UTC to 2100 UTC on secreneee 22. For a
special aSL card, send a .10 SASE wit h
39 cents postage to Dave Rose KW lV, 13
Long Crossing Road, Easl Hampton CT
06424.

HARTFORD CT
SEP 21-22

The Grand Rapids Amateur Radio As·
eccrenee will hold its annual Swap and
Shop on Saturday. September 21. 1965, at
the Hudsonvill e fairgroonds. There will be
deale~, an Indoor sates area, and an out·
door trun k swap area. Gates will open at
8:00 am. Talk·ln on 146.16/.76. f or more ln­
formation, write to the Grand Rapids Am·
ateur Rad io Associati on, PO Box 1248.
Gran6 Rapids "'II 49501.

The Sonoma County RadiO Amateurs,
Inc., wil l sponsor its third annual tiam-ra­
dlo flea market on Saturday, September
21, 1985, from 8:00 am to 2:00 pm, al the
Sebastopol Community Center, 39Q MorriS
Sl rllllt, Sebastopol CA (5 miles west of
Santa Rosa just aU Highw ay 12). This Is
the largest ham nee market on the north
coast. A6mlssion and parking are free. Ta·
eree are $8.00 at the door or S5.00 In eo­
vance. Vendor setup starts at 7:00 am.
Talk-In on 146.131.73. features Include a
radio cl in ic, exhi bit s, ,efreshmenl S, and
an aucti on at about noon. For funher infor·
mat ion or tickets, wr ite SCRA, Box 116,
Santa Rosa CA 9f>402.

Houston Ham Conventions, Inc., wil l
sponsor Houeton Com·Ventlon 85 f rom
Friday, September 20, 1985, thlough Sun.
day. Seplember 22, t965, at l he Stouffer
Grllllnway Plaza Hotel, Soulhwast f ree·
way (US 59) and Edlce Street, live mnes
southwest 0 1 Houston TX. Registration
opens at 5:00 pm Friday night. Saturday
noura are 8:00 am to 5:00 pm; Sunday
noure are 9:00 am to 3:00 pm. features In·
cl ude an Indoor Ilea market, torums, cern­
merc ial exhibi ts, slternate acuvmee, and a
Saturday·nlght Texas BBO dinner. Parking
Is frllll. For more Information, call (713)­
333- 146(;,

MT. CLEMENS MI
SEP 15

The L'Anse creoee ARC will present its
131h annual Swap and Shop on Sunday,
September 15, 1985, at the L'Anse crecee
High School. "'II. Clemens "'II, from B:OO
am to 3:00 pm , Tickel s are $1.00 In ad·
vance. $2.00 at l he dOOl. Trunk sales are
$4.00 per space ~ lables inaide are $8.00
each. Talk·ln on 147.691.09 and 146.52. For
tickets 01 table reservations, send an
SASE to Ma uri ce scnreteeane N8CEO,
15835 Touraine Ct., "'It. Clemens "'II 48044;
(313)-28&.1843.

State Zip _

'7!:' fi..-llad io
I~ ,\ma...urs

PENNSAUKEN NJ
SEP 15

City _

LITTLE BROWN JUG
The Soulh Jersey Radio Association SEP 18-19

will hold lis 37th annual hamfest on Sun· The Delaware Counly (OH) Amateur Ra.
day, September 15, 1965, at the Pennsau· dio Assoc iation, tnc., will operate Little
ken High School On Hylton Ro ad, Brown Jug speclal.event station W80LS
Pennsauken NJ. Admission Is $2.50 In ee- on Saturday and Sunday, September 18-
vanca and $3.00 at l he dOOl. Gales will lB, 1965, from B:OO am to 8:00 pm.lrom the
open al 8;00 am. Tailgat ing spaces are Delaware County Fair. Frequencies are
$5,ooeach,Thera wil l be refreShments and 3860, 7235, and 14,235 (pius or minus). To
load In lha school ca leleria. Talk·in on OSL, send an SASE to W80LS, cia Slall
145.291144.69. For more inlormation, con- Stallord NJ8f, 5987 Dublin Road, Dela.
tact Fred Holler W2EKB, 348 Bortons Mill ware OH 43015.

Road, Cherry:=::~609)-795-05~77/ . GREENSBORO NC

SEP 15 / /'" SEP 19- 21

The Candlewood Amateur Radio so- The Persona l Computer and Standard
ciatlon {CARA) will hold its annual f lea Computer Inlerlaclng lor screntrnc metro-
ma rket at Edmond Town Hall, Main Street ment a utomanon Workshop, sponsored
(Roote 6), Nawlow n CT, on Sund ay, Sep- by Virginia Tech, will be held September
tembee 15, 1965, from 10:00 am 104:00 pm 19-21, 1965, in Greensboro NC. The cost
(dealele may set up at B~OO am). Admission is $450 tor the three-day session. This is a
is $2.oo~ tabtes are $1.00; tailgating is hands-on workshop, wi th each participant
$5,00. Talk·in on 141.72/.12 or .52 simplex. wiring and testing in tarfaces. The course
For table reserva tions, send a check 01' will be dllected by Mr. DaVid E. Larsen and
money order to CARA, PO Box 143, Bethel Dr. Paul E. f ield. For mora Intormalion,
CT 06801, For further inlormatlon, contact contact Dr. Linda Lellel, C.E.C" Virgin ia
Gene Marino WlIDH, Valley View Road, Tech, Blacksburg VA 2406 1; (103)· 981·
Newtown CT 06470; (203)-426-8852, 4848.

We occasionally make our mailing list available to
other companies or organizations with products or ser­
vices which we feel might be of interest to you, If you
prefer that your name be deleted from such a list, please
fill out the coupon below or affix a copy of your mailing
label and mail it to:

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale. NY 11737

Address _

Please delete my name from mailing lists sent to other
companies or organizations,

NEW KENSINGTON PA
SEP 15

The Sk~lew Radio $ociely will hOld Its
Mnual hamlest on Sund ay, Septembe, 15,
1985, from 12:00 noon to 4:00 pm, al the
club grounds. Turkey Ridge Road, New
Kensington PA, Admission is $2.00 ($4.00
for vendors). Talk·in on 146.041.64 and .52.

tlonal air show. Admission and registra·
ucn will be $5.00. For Information, contact
Lil lian Abbott KBCKI, 311 Greenwell Road,
Cincinnati OH 45238.

ATTENTION
I---SUBSCRIBERSi-----i
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AM HELP

TORRINGTON CT
OCT •

m ission .nd llell·m' '''el .elup is free . nd
,.I k~n ", ill be on 1.c6.52 .nd 146.88. Food
.nd dfln~ will be .~.H.ble. The llamlest
wilt be hoeld r.ln I)( sh lfltl. For lTlOl'e InIOf·
mill ion, conlKt AI Swe n man K90FR, Bo~
2. P\eu.aI11 Pt.lnl IL 62677; (217)-626-1634 .

OLD WESTIl URY NY....,
n..~II~nd H...I, I< will be held on

Sundlly. s.pt....... 22. 1~ . 1 tl'le New
YOfI< Inslil ...le 01 Tsc:nnolotly, on Roul.
25A. t+ort..-n aou ard. Old WestDIJry
NY (112 mile _I 01G eo.... R<.-l). Gen-
er-.J .....iQjgn II 13.00. Wi....s. .,n lldren.

.nd s _ hAll••'. If". 1l'Ienl w;11 be •
~OO o;l\Iofge per U1f .~ II)( e~nlbiIOf1;.
T.lk~n on 14e.M. For lulln... inlonnallon.
.,.11 H.n~ WIlner WB2ALW "'I (516)--484-­
4322 (nlgnl., I)( Bob Reed WB2DIN . 1
j516f-22 H ll re.

WOONSOCKET AI
S EP 22

The Rnode Island Am.teur FM Repe.ter
service. IIIC .• will hold 115 .1'11'11,1",1 fall liea
m.""el on S;r.tuld.y, September 22, 1985,
beg inn ing a t Iil:lXl.m••t tne Ame ric a", I.&­
g lon F.lfmont Po.t 85. 870 Ri.8I' Street,
'Noonsocket AI , "'dmlsslon is lree. Fie.·
ma""el .paces ..e 15.00. An ",ucllon will
begi'" ;r.t f'IOOfl , r..k"n on .341.94 .nd ,52
simple• . For more 1",lo<rnal lon, conlKt
Rlcn.rd F.lrwN'hef K1KYI. 127 Sherma",
Fann RcMd. H...ls ....l.. AI 02830; l.w1)-566-

"".
GAINESVIllE G'"

SEP 22

n.. 12!n .....u;r.t La",ieffilllll ...RC H;r.m­
lest will be hekl on Sundlly, September 22.
198!>, beginnlng ;r.t 9:Oll;r.m, i", lhoe Holiday
H.II 01 Illot HoilOly 1M , G.ifltlS.... l.. GA_
Thefe will be I.....b... ;r.nd a '" inside d is­
pl.y ..elI II)( de.l~ re serYl"'lI In ""'an<:e .
There is • I..ge p&r1<i"'ll 101II)( the llee /lee
mar1<et. Thefe will be many a<;11~llies a nd
• IId 'es coun try . Iofe. Novice th rough E.·
If. ws lk·l", u .m. will beol n .t g,oo . m .
Talk·l", on 1.c6.01l.87. For InlOfma t lon or
fUefnt lo ns, contact Paul Watkins
W4FDK, Route 11 , 80~ 536, Gaines~llIeGA
30501; (404)-536-a280.

WlllIM...NTIC CT
S EP 22

The N;r.tcn.ug "'mateuf Radio "'ssoci.·
tlon will . ponsor ils ' '''1'11,1.1gl.nt lie . m;ll·
k'" Ofl S...nd.y . Seplember 22, 1985, IIOfTl
9:00 am 10 ":00 pm. '" tn. Elks 1K>me, 198
PluHnl SI_. 011 At . '32, Wlllima"'tic
CT. Admlllion I. 12.00. Children urode< 16
will be .....llIad I.... AdY. n<:4l.-vad I;r..

blM Insi<le I)( outslde will cost $5.00 each;'" I'" door lhey will cosl $7_00. 1l'Ienl will
be ham gear , CB. • U(l;o, parts. ....rpt...s
11_ computers, plus mu<:l'IlTlOl'e. There
",m be lood .nd dtInkS. Ta lk.fn l1equen­
c les will be .5.2 dlfSC:1 .".;l '''7.D .SO. FI)(
In lofmlltion. please eont.,;1 Ed 5adeskl
KA1HA. "9 CI,c" Dr..... Willimant ic CT
06226; (203l-o&56-7029 . ller ":OO pm.

WICHITA KS
SEP 22

The WIChl1;r. "'m.le ...r Radio CI...b will
s ponsor i1 s .1'11'1 ....1hamlest on Septembef
22, 1ll65, .1 camp HI. w. tna , 1701 Wesl
5151 Slreel North , Wlcnaa KS. The fe will
be. f1... m"'kel, PfogramS, a",d commer·
cl.1 e~hlbltl. FOf lufln"f InlOfmallon. con­
lac t G.ry Vreeland NOIT, 1920 S. Santa
Fe, Wlcnll. KS 67211.

ATLANTA 0'"
SEP 2T-211

DXPO 198!> wm be held on Seplember
27_28 . 198!>. • t I,.. Lanier Ptsu Hotel , 1-a5

.nd Monfoe OfI... NE, "'t1anta GA. Reg iS'
' fi lion will be $4950. Some 01 the premier
."raclio", . will be : Joh n Oe~olde r e

ONo&UN. "Older ot 58WAZ . l a r>Cl.ult>or 01_.1 book. ; Rus ly Epp$ W60AT 01 lhe
recenl FOIXX C11ppe<1on OXped ltlon. and
tile flrsl prnenlll ion 01 Cllrl a nd M.flh.
Henson'a • • ped,11on 10 301_ For I",forma.
lion or .-.lionS, conl.,;1 Gnwer M....
1'1." KC"BX. 120 S t "llgnt l", n . NE.
Allan.. GA 3030&2.

n MIAA NY
SEP 21

TIlot Elmlf, Am.teuf Radio "'SSoOClal lon
will sponsor the lenlh .nnual Elm,r. In18l"
N llional H.... 'esl II the Chemung COun ly
F.lfg,oul'Kl' on Sepl_ 28, 1985. Ga tn
will 0(ltIfl ;r.t 6:00 am ",nd ille llamlest will
conllnue u",lII 5:00 pm. Ticket. wm be
.~.Ililble II lhe glle. Of I'" ""'allCe Ifom
Ste.. Zolk .ky. t18 Easl Blh Street , Elmlf,
Heights NY 1"903. Amo"'g the day's eeuv­
Ill e s will be.", o uldoor Ilea market, i"'doof
d.... ler dl spl.yS 01 "'..w equipment , and
breakfasl and lunch s ,..~1Kl On Ihe premo
Ises. For lurther Inlorma llon, c o nlac t Don
Estu. , ..2 Maplehufll Par1< , H()(lI&headS
NY 10&8-45; 180T}-739--4807.

...NNISTON Al... "
The .1'11'1....1 "'nnlslon Hamfest wllt be

,..Id on S40 tu rday. September 26, 11185, II
I,.. nn.llon Nal lon.1 Guard "'rmory.lrom
6:00 10 3:00 pm. Admission a nd P8r1<.
Ing will be I.... CoH.. and douohnutl will
be I, ntil 8:30 wn. All tables are Indoor.
and ss.00 NC/l . FCC e~ams wiMbe ad-
mlf\lllered . T.lk~n on 1" 7.&co'.04. For I",·
lher Inlo<rnallon, conla<:l Jim Vice. Roule
1,80.462. ...... andrf. ...l3625O; (205)--620-

"""
$ANTA FE NM

SEP 21-29

Tne No rthe rn New Mu lco ...AC w ill
. ponSOf Ihe Northem N.... Me~ico H.m­
le.t on S.lu,day and Sunday, Seplembef
28-211, 1985,.1 the all·we",lnef lacllilies 0 '
Ca mp Stoney. 8 miles east 01 Sanla Fe
HM. lice ns ing e••ms will be he ld on Sal ·
ufd.y morn ing a",d lhe aspencace c o lo r
10Uf will be held o n S.lurday .llemoo"'.
Free OYe m lght umpl",g Is a~a;;able (no
nool< ups). F,om 8:00 .m 10 3:00 pm 0 '"
Sund.y will be lhe lai lgate ' Ie. m' ''''Ell and
de.i.f d lspt.y•. A no l dog lurw:h I. in­
cl uded I", lhe admission price: $3.75 II)(
adull ' .nd $1 .75 1or c hildfe",. T. lk·ln Ofl .52
and ~I 'epell~. For lTlOl'e Inlo<rnatlon.
MnCI .n SASE 10 NNM"'Re, Route 3. 80~
\ll> 15. SaIIla Fa NM 67501.

GR...YSLAK E Il
S EP 21-29

n.. Ch~ FM ClUb will sponsor Ra­
dio b po 65 on SaIUfd. y .nd Sunday. Sep­
lember 21-211, 1985. begiM I"'lI" 9:Oll MI,
.1 tllot Lak. County F.ifgrounds , Routes
12O.nIl 46. Grayaf.ke IL The flea market
will open .1 8:00 .m. "'dmisslon (good tOf
boln d'~1 i. 13.00 In adY.rw:e; $-4.00 lillie
g"e. AeMr-<oad Indoor lle. -mar1<et lllbies
,f. S6 00 per d .y; e lecl fic lty Is $3.00 pef
day. Feal",feS Include d lspl.ys by ma"'...·
IKlur8l" , semi""fs, lecnnlca l lalks , . nd
all8l'n"e . ctMlIes. Tnere will be Iree PIOri(·
Ing . ",d o~e rnl g nt c . m pi n g. T.lk · ln 0 '"
146. t8l.76. For IId~ance tic ke ts, table res ·
ervatlo"'•. or mOfe Inlormallon, send a",
SASE 10 Radio E~po 85, 80. 1532, E~a"'s·

ton Il60204: (312)-582-6923.

sunON NH
SEP 28

The ConfIKlic...1 V.lley FM "'ssocl.11on
will hold ita 9tn .",nual h.mlesl ;r.nd Ilea

markel on Seplember 29. 1985.•1 King
Aldll'l Ski Afe. In Sullon HH. Ifom 9 :00 . m
to 5:00 pm. Gener.1 admiss ion will be
12.00; dNI8I' .nIl 'l ea-m.r1<et setup will
be 13.00. Food wiN be .~.lltiMe on lhe
premi_ . Qvemigtlt camping will bI .~.I"

.DI. 10 ' . e ll·con l al n e d ... ",111 only (no
hoo!<ups). Take b ll 11 011 t-aQ. Talk-l", on
148.76 I)( 1.c6.52 simple• . FI)( more 11'111)(·
m . Uo"'. cc o tec t F r. "'c l. Cal l.h. ",
KA1BWE, PO Bo~ 173, Ea.SI W'lIinglOfd
VT 0570&2.

LOUISVIllE KY
OCT ....

n.. 11185 N;r.tIon. 1 ARRl Con...."'tlon
will be I'IeId on OCtober 4--8, 198!>, ;r.t lhoe
Kenlucky F.lf anll exposition Cenl8l' (Exll
12 011 01 "2&4), louis....I... Ken lucky. ...d­
miSSion I. S6.oo I'" . d'.o. n<:e .nd $6.00 ;r.t
lhe door (12 .nd under a fe 1'_ 1. Fealures
Inc lude a 2OO,lXJO.sqU.f.'oot IndoOf e. ·
nlbllors' a nd Ile a·ma rke l ar.... , ...ARl 10­
rums. p.cket ..dio, AMS...r, FCC, N. t lo na l
Wil;r.thef Service, . nd artemete actl~l lIe s.

Fof more Informs tlo n. con t• .,1 the G'ealer
l ou l••llle Ha mles l Asaoc:i.l io "" PO 80~

34444,louls~llle KY 40232; (502}-3fl8.6657 .

~
The CO Radio Club 01 Tl)(fi"'llton will

hold III an", ...-.J Ilea mar1<el on Saturday,
OCtober 5, 1985. I,om 9:00 MI 10 3:00 pm,
.1 the EllSt ...Ibert Street Recreation Build­
Ing. TorrI"'lIton CT. "'dmisslon II $1 .00.
T. 1I0. l lng spaoce IS $5.oo.nd de.1tIf t;r.blea
... $7.00 eac;n. Talk~ ", on 146.iM. For
more InlormaliOn, eont.,;1 Donald T.yior
KA1GKJ, PO Bo. "55. Wale,town CT
cerse

WAARINGTON PA
OCT ...

The Pack Rats 01 the 1.41. Airy VHF "'RC
cordl. lly In~ile all amaleufs . ndlfiend.lo
I,.. 9th an"' 1 Mld-...tla nlic VHF Conler·
ence on Sal rday, OCtober 5. 1985, . t lhe
W'ffi"'llton Mo tor l odoe. Roule 81 1, War­
rington PA, a",d OUf 1" lh Pack R. I H.m.­
rama 0'" Su"'d. y, octeeee 6, 1985, .t the
Bucks COunty Drl~.11I Theale r. Rou le 611,
W.ffl",glo n PA. Adm iss ioll 10 theUe. mer·
k.1 I. 15.00, wilh se lll",g spaces $8.00
....ch. The g.tes will o pen a l 6:00 .m. "'d·
~."'c. rIIO lst..Uon lo r the Con lefen<:e I.
$4 .00. Fo. ' u rIher in lofm.lio"" w rit e 10
H.m.f.m. 85, PO 80. 311 . Southamplon
PA 18966. Of ulllB9 .... eonen IOMXM ;r.t
(215l--636-'lJo&2.

YONKERS NY
OCT.

The Yonk~ """'I....r RadIO CI...b will
sponsor I1s Elect rona F.i, .nIl GlpI

I need .,.,.,v;ce m.nual.nd KMmal ic.
lor .. Si"'geriGeflsch FM·9 service monilOf
wltn.n Fc-3 frequen<:y con....fler.

Geoll Fora W86NVH
PO 80~ :ze.ae

C.nnel CA 13121

I ",eed schematics and m.nuals lo r .
UHF MOIOfol. HT·220 .nd VH F MT·500. I
also wo uld like 10 co"'tac l someone wllo
hae con~erfed tne MT.5lXJ 10 the .m;r.te...f
band•.

Rat l ukn_," WD6ACL
20610 .Isml_ Dr.

SaUollu. CA .,350

FI.... Ma fket a t lh e Yo ",ke.. Mu",lc lp . 1
Par1< lng Garage, comer 01 Neppem.", A.·
_ and N.... M. ln Stleel , Yonkers NY, on
S ...nd.y, Oclober 6. 1985. Ifom 9:00 .m to
4:00 pm, 1.ln or Ihlfltl. Admission will be
13.00 per per$OfI, with c nlld ren ...rode< 12
tree. For sel le<$. perking spaoces will be
$7_00; bring tables. Thefe will be 10.... _

onstflliOn••11 ll-ay long. 'n<:lueI'"", ......
t .... , "diD, com p ... I. ,.. m ln l·ln• • I.,.
Htetil l. TV. CB 'adio. "'C., ;r.nd • gip t
.UCIIon;r.t 2:1XI pm. There will be unhm ltad
I,.. collee . 11 dlIy. pl.... I,.. park l"",. For
lTlOl'e In lonnallon. U111 ('\l1"~1 053.

COWM8lA MD
OCT •

The cor...mbi....mal....' RadiO "'s soci.·
tlon will hold ilS 9th '''''''1,1'' ll.mle.I.lthe
Ho w a fd Cou"'ly F.lfg ro und . (15 miles
wes l 01 Ba llllTlOl'e . jusl o il 1·70 on Route
t«. I mile west 01 Ao ul e 321 on Su"'d.y.
OclODer 6. 1985. Irom 8:00 am to 3:30 pm.
Adm l. s lon Is 13.00 (spouses a"'d children
..fe Iree). Ou ldoof la ilg . lIng will be $5.00;
la ble s $6.00. Fee 10 f I",doof IIllg.tI",g will
be $8.00 It received by Septembef 30 elld
$8.00 .lter Septembel 30. Food will be
.~a ll . b l e. Ta lk· in 0'" 147 .735/.13 5 . ",d
14.$.52. For table rllMfV.llon. Of 1",lorm• .
tlon, wrlle Mike Yore W31:"£V, 9096 Lamp­
lI<i", Lafltl. cor ...mbl. MD 210045; (301)-992-

.""
U M"' OH

OCT "
n.. Urna H;amlesl will be held .1 I,.. .....

len Cou",ty FllrgrounllS. LJrna 01-1 . on Sun­
ll-ay. October 1a 1985. Dir«:lionI: one mi"
NIt 01 "75, bl1 1Z>A. on Roul. 309 and
Aoule 117. "'d~."'ce l ick."". 13.00:
13.50 .llhe door. TllbIn'" $6.00; n. ll l.
DII$ 13.50. For feserval ions, send .... SASE
and CheCl< 10 NOARe, PO 80. 211, Urn&.
OM 45802. llceose e....s will be g iven.
For e ••m infOfm;r.t lon, contllCl NC6F ;r.t
me above .ddress.

WI... 75TH ANNIVEASARY

The Wireles. tnsll tu t. 01 Aus tl. II•. lhe
world's li151 fadlo socie ty, will celebf.le
lIs 75tll .nn l~ef5&ry du ring 1985. The WIA
75 Award will De eveuaore d uring the pe­
riod Ifom Ma r<:h 1, 1985. 10 December 31.
1985. To quali fy, a ma le u rs (.nd SWls)
",eec:f 10 contact (log) 75 m"mb8fs of the
WIA. ... ccetect will be ~alid o""y Illhe WI'"
member's Ind l~idual membership number
is logged. No lTlOl'e Inan 30 Wt" members
m.y be Iogoed In a ny one c.lls lgn ..ea.
Sftnd a log e.tracl 01the 75 members con­
IKtad and 12.00 IAu;r.t fa li''''1 10 WI'" 75
"' ward M' '''geI". Wil8lelll....lil ...l. oI .......
Irall.. "12 Brunswick Sifeel, FIWoy Xl65.
Vlcloria, A....Ir.li• .

Does anyone h.~e back iss.... 01 I'"
TAP """'''lelt8l' II)( H" Of copy? I will
gl.dly PlOy all COSIS. Inc lud ing . nlpplng.

Sgt. AI Mulck N5HZG
PO 80. 268

lawton OK 73502-0266

I need a conSlructlonJc.llbfallo", man ·
1,1.1 (wl lh schem.llc) 10 f a S.bl 'O"'lcs
model 2000 0 1.4 1.4. I will PlOY copyong COSI
and poslage Of copy It mysen and felurn
I)(lgl",al.

Jon" Rusinko
MA Union A.....

UtI.. hila NJ 07424
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TTY LOOP

IH 2 7 0

c a t . h od e of'
VfO Tub e

f:-12Pf

tee. Bo. 8873. Fl . l.uderd.le. F IO. ld '
33310• • nd be sur.. to lell them th.t you
read abOut them in ~RTTY loop."

As ",I wily$, , !'lave been en/O'fI"ll your
letters and E-M a il. vi. CompuSarve. O¥..­

t,.,. past month. lllave been tryi"ll '0 IiJ8I
bettel' . 1.nswering eacl'l .nd --, one .a
soon as pQ$Sibie. II you !'lave MI'lt me a
queation on CompuSerye, you allould
nave a reply witllin a 'ew d.y$. ~t...
take me a bit longer. bu t il more than •

mon th has e lapsed . one of " " .. tllinga
!'las Ilappenect. You did no! send In a ael l.
addressed stamped envelope. t"" poIlal
servlce screwed UP on one side or the
otller, or I a m holcIing tM "'tlet lor more
Inlormation or aniatance. 5end .nother
note if you th ink It'a been 100 Iong­

lhere 's a lways the outside ch.nce th.llhe
d'eaded lou'lh poaslbl lit y h . a ' ake n
place-your le tter ia lost on my desk!
Onee again, IfIfld your leller to the ad·
d ress abo....,. or E·Ma ll o n CompuSflfYfI 10

me at ppn 75036.2501.
Yes, the re print series is . lIy.. a nd we ll.

The,,, are now se....,n or e ighl In th" ae rlea.
with more being added when I g", th"
lim". Feel llee to ...nd a ...1I·addressed
stamped enV<llope lor the I.tesl list. even
il you have reque811td o ne belora - I know
It changes!

You, input on var lou" compuler RTTY
plGglams has been most gr.tllying. We
will start ned monih with a leyle w o! a ll
you have relatltd on one com pute l type
a nd move on mo nthly to cover Ihem all,
No, wllat I say .... lIi not be cas t In cone "" " ,
SO il you disagl"" wilh th" Ilnd lng s re­
Iilled. let us Mar from you, we wilt a ll eee­
eli t. Wllat 's that you se y. which com puter
will we coyer Ilrs t? well. the a nawel' la ee­
yiolJ" lrom pr....ious columns, , think. bu t
it you c.n·, lig ure II out. I guns you will
have to wa it lor the ne. l issue 01 13 . nd
find the answel' fight he r" in " RTTY Loop: '

2.5M"
:- ....- .-. -.-----~
••

lOOK

+ 150 VDC
REGULAT ED

1'+1K:> 2 ~

Fig, f . Shlff·pol RTTY t,..nsmil circuit.

25K

K V B D ~"'ot-~"'V'./'';

11- ­• •

run 15~ witi'l l""~ geartng. The
n• • t moat popu,,, conligur8l ion c om·
bI..... Model 15 ~ prjntet w,tn a
Model 14 .epet!or8lor and tlansmith"ll
diatributor and Calla tne owt>oIe gemisch •
Model" Ne.1 up , ,.,. Iine is tile Model2&,
wl>ich ia an Inteora ted unit upable 01
communicating .t 100 wpm.'1Ong witl'lllO
.nd 7~ The mo.1t model n MUfT, y maCI'I in6

you are likely to _ Ia the Model 32. wIlic:h
la t"" Mu" . y ......ion of U.. p«>u1a. ASCII
Model 33 machine, I will .lso note tllat
there la a IIghHluty machine. the Model
26, wIlich will occaalonally aunace. bu l
moel amateurs lend to a'O'Oid it Ilk. the.....

Teletype macl'li.... Il'lat uM the ASCII
cha.eetel' ..t th. , are likely to pop up on
tile au rplus ma"'el ar. the Modela 33 and
35. The Model 33 ialhe common computer
worl<hor... aort 01 the Model 15 01 the
compuler Mt, .nd la Hen In a va riety 01
Interl,Cl ng conllgu,allont. The Model 35
ia tn ASCII ye rs lon 01 the Model 28 a nd is
JUSI U relltble, Both 01 Ihes.. macllinea
a re norma lly conllgu red.a 11D·baud 7·bil
ASCII machlnet , with one $l a rt and one
stop bit.

I am olte n M tll anl 10 recommend. or
e 'en menllon . com me ,c ia l enterp riaes
t nd outl..ts lor RTTY equipment. However,
8fIverai r..adera haV<l passed along ona
nama, ao I Sha ll pan It to you , with my
usua l c n ea l emp lor. Fo r many yea l a .
Typetro nl cs . In Ft. Lauderdale , Flor ida ,
hn been a sou,ce lor hard·to>get RTTY
Plrl t . R.ng lng from com ple te p.lnters to
levers, gears . a nd cogs, a ll the way to
man ua la, II wou ld -." tl'lat th ia ia on..
pl. ce 10 at le40at InyeSligat e. I haye no t
seen a Clt. log In quite a wtlile. so I don',
know whal 'a new lllere. bu l for those 01
you wl'lo h. ve been .uing wl'le<e to get a
keytop or fu ne tion lever. thia may lust be
t"" place. Drop them • note 81 Typetrgn.

t'ilnsmille<$. ll'\tl lype tl'lat was popula,
.... it l'l tl'le Novice crcl'/lld ~a's ago, ......e
.Iso a va ilable. A Globe CIlle l, Vi king, or
one olll'\tl Hea tll S8f'ies is ai most a l..... y$
around. ollen for a song. Add • 'ecelve<.
un\ell you I'lilve one (you are iI I'lilm, ..en·t
you?),.nd you could be on RTTY for undftr
a I'lundred buckS! Ricl'l miln'S I'W)bby7 like
lun!

To IiJ8I lllat Iransmiltel' on FSK,. you
could uM tile AFSK circu it published I'le<e
IWO mont". ago. il it is a stable, ....eI..ti..
lend aldeband rig. How......, tile oldef CWo
only Ifllf\ll'l'lillet run by an internal or e . ·
lema! 'flo (Vlll'Iabie Irequency oscillatotl
requires a d, lIe1'ent tack. My I.vori te ver·
lion of the _ilbIe sI'lilt-pot c ireu" ia
Ihown '" Fig. 1. This s imple lillie c ireu il
remains Ille quoesl way to get • t.....
mitlet onto FSK and still costs only • lew
dollars, _ il you !'lave to buy .11 Ille

","",S!

on.~ you go looking lor mlChines.
you m.ly be conlused by Ille desigfllUona
given 10 tl'Iefn. The mosl popular leleprinl·
... went produced by the Teletype C0rpo­
ration .nd belr a numetlcal model number
as tlleir idenlifying name. To help you out,
lfMI Model 12 is lhe earliest macl'line you
.'" likely 10 He. It Is an old wort<horse. Is
limited to 4~45 bilud (al so called 6O...-ords
per minute or 60 speed), and Ilke .,1 01 the
"live-leveI" machines I will mention. UleS

• tlV'I-b/t Mutra y code, will'l one alart .nd
1.42 $lOP bit". The Model 15 page printe r
la t!lll moat common prinler seen a nd c.n

For 11'.. Inl ,_ montl'l' I hve _
looking .1 _t,1 simple, that '" c ap.
wa.,. to gel onto RTTY. A. ", il l'1 any 01.....

. spect of 00' hobby. IhetlI .r••11 k indS 0 1

w• .,.. to ' W OKh any mode. TrIll .llows
101;(:8$$ 10< Jusl abOut II'lJ budget. This
month', column $I'l.lI """ 1M cap on tha'
Ii,...

You _ . I was INfi"lllhrougll I medl­

",I compu l.. u,.1og ~~ ....... l IMy
n. u proW , r. I , ,, I lk. I'll . antIbiotic .
l i l'lC:I tl'll pe,~n.l-eompul" inwnlonl.
and t ..... plug and eabIe Il lIed lor mote

th-. S25. Now. t k..... ,r.-' I !'lad _ Illal
ass«nlIIy _,.".... "M, to I Cl\eCked •

Radio SMek eatalog, wne-re I u. the
same deal lor one-qu'r1ef 1M price. While
you may gel what you pay IOf. you darn
.lways have 10 pay as much II you th ink­
Same tn;r~ in RTTY _ il lt noll rich ham ',
d i'fef$lOn.

The p/lO!Q I i'll' mont" __ one place

10 p;ek up ba'Qllln._.! I IoeIlI ham'n!.
Ttll, photo I. lrom the O'M'" 6all imor"
Hamboree .nd Computerlnt, lPOfI_..:l
by • 10UI club heft in 811ltomorl, .nd is
fePf_tl,lve ol many OIlier such o-ther·
lngs throughout the amlteur communIty.
Wanl 10 OM on redlotllelype? Wanderlng
through t l>e , I. " one COUl(l lind.n 0 1OfH.
vet)' ",II~I. Tel.lypeO' m.,;l'line lor twenty
to l ifty doll.... Any num Def olal.DIe CW

Marc I. Leavey, M.D. WA3AJ R
6 Jenny Lane
Pikesville MD 21208

UN!
John Edwards KJ2U
PO Box 73
Middle Vi llage NY 113 79

SOLID-STATE STICKLERS
Irs I'llfd 10 be lieye I'l o w aoUd· a l at e

deviees na... cllar>ged our ..... y ot Ille.
I'm wflting tl'l ,a COl........ on. mlCropr QCeS­
$OI'odfiven computer willie 'istening 10 •
tr. n s iato , i: ed rad io. My o tlice has an
LE[).t yPe CLOCk and' m ic,oproceaaor.
eq u ipped p rint.., ana we' ing m.cl'l ine .

televilion. calCuliltor. ilnd t"iephoo ... Alter
I "nian writing lor tile daY, .. lI prObar>ly go
lor a spin in my eat. wIlleh teatures a aolid­
a l.te Ign ition ayatem and it a o wn on·
boiIrd microprocessor tllat controla thlt
vehicle'a per10rmance and luelltCOf'IOfJIy,

Aa I eoplllined last month. when , lirs'
g o t in lo ham ..di o . 'ubes w... every·
""""'... Today. you can' lind • rig 01 .ny
lIOf1 tllat doesn 't come chock·lull of mys.
lltOous lill ie b1.,;k . nd ai lver bIocka with
dozens o f myster ious . " il"er· o . go ld·

p1aled leada. Of COUf$lt, you .ISQ can"
lind. rig 01 .ny aort tl'lat waa Dullt in
America.. But tllat. lIS they say. ia a nother
atory.

Anyw. y. with aoIid--1'ata «wnponents
_fIIt ing OUr l'IOtIlly'nd liYea to tM e.­
tenl they do, if a about time " Fun!" de­

voted. column '0 theM deYlces. HeI'''-
ELEMENT 1

MULTIPLE CHOICE
11 In a TTl...Iype cireu'l. I,.,. mulloplolodiOdol
cluster 01 tM diOde-tranalator logic: circuit
ia f&p!acaod by a:

11 lube
21 mult,ple--emiuer Iranal a' or
31 llno'-"""er tranaialor
4) ll'ounde<Hmitter t..nalltor

2) A "ilicon-controllltd .ltClUier la .Iao
known as a:

1) CPU
21 logic Cl'l ip
3) tnee
4} l!>yri,,'or

3} Which 01 tile Iollowifl(l is not • liquid­
crystal type?

I I nematic liouid--cryatal
21 smeclic liquid--cryatal
31 isotropic Ilquid--crystal
4) ca.lCilied Ilquid--crystal

4) How mal'ly bitaol memory doe8. 1&.bit
memory chip ...../1y l'l.ve7

I I 16,000 bits
21 15)lllo4 bil$

3) 16.384 bits
4) 16,281 bits

5) Selenium recl,t i.." w" re lirs l devel·
oped around:
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THE ANSWERS

Element 3:
1-G, 2-H. 3-K, 4_ 1, 5-C, 6-10., 7_J ,
8- B. ll-F, 10-0.
Elemenl4:
1- complemenlary
2-prog'lmmabIe
3-microwave
4- bemer
5-Hall

E~" :

FIYe poInlS lor Neh con-.cl ana_.
EIemMI 2:
Two and one-h.,f pol'll. lor ..eh correcl
Inawer.
E,.",.,.,3:
Two .nd one-nall poInla lor each correcl
. ns_.
E/lmlnl":
Five point s lor each cor.ect In,WI'.

How did you do?
1-20 poinls -Your bllin is plobll bly

. olld·.llte
21-40 points-Hooray 10. Ihe .llfI of

lube.
41-00 polnls_HaYfl bu ilt . ccce-cecn­

i.tor kit
81-80 poInl s_ R&placed you r CRT wllh

,,=
81- 100 points-Cold 10 lhe touch

SCORING

A Cryslal deteclor.
Diode, ili a in tlglll·emllUng
diode.
II'. the Olher w.y around.
Five volls.
That·s why 11'1 o 'len used In
porlable com puters
Used as counting devices In
ccmcutere.
They .espond 10 anelog s lg·
nals
They are d ill icu lt Ind e.pen­
slve to make.
A ~ IYSI 'on is ill tube.
Along wllh selenium. boroo.
germ illnl u rn. ilI nd o ther ele·
ment•.

3- False
4-Fl lse
5- T.ue

6-T.UIl

EIe""", 1:
1-2.2_4, 3---4. 4_3, 5-3.
E,."..,., 2:
1_T....
2-F.lse

21 PROM stands 10 ' .e.<k>nly mem-

"".31 An .v.llnclle diod& ia used . 1__
l.-quencln.
4) The region in • semiconduclor Ill" has
''1 .bnorm.Uy lIigll resiSI.nce level ,.
called I". Jillyer.
51 The development 01 ill 1,__.. eIec­

I.ic li.ld In semiconduCIO' m. terl.1 I.
called I'" effect.

IIll Tin II a semlconduc·
lor ml leri.I

ELEMENT 4
FILL IN THE BLANK

ELEMENT 3
MATCHING

MalCII I". .aoIid-aI"e device in Column
A willi I". cle$(:ripliOn in Column B,

CoIu..... A """""".
u "'" " Srnal~signal PNP Irl....

sistor
21 1N3U " t..arge-signal PNP I.....

siator
31 2Nl4111 Cl Motorola 16-biT micro-,...,.....
4) 2N5461 '" Srnal~signal NPN I......

aistor."""" a IGFET
III 2NolO6 ~ MOSFET

" -oeoc GI Mo to rOlill 8·tlll mic ,o-
p.ocessor

8) 2 "1 « 1 HI Semiconductor diode
9) MPFl 22 " PJFET

11ll 2N706A " "I dual.ga te FET

" l . rge-s lg na l NPN Iran,
sISIO'

1) CMOS Sl.nd, fo ' __me t. loO.ld e
aernteondUClor_

1) 1880
21 11110
• ,m
4) 1ll5O

ELEMENT 2
TRUE·FALSE

lJ A llncn, d,IIClor
W" .,. .." ~ Ind 01
a.mlconduclor di­...

21 An LEO la a type 01
tranalalor.

31 FlelHlfecl tranaia·
lora w.... devefoc>ed
belore blpol.r tr.n·
sialors.

4l nL chips, .-qui", I
12-voll pow... supply.

5) CMOS RAM la usu.
.Uy nonvolatile

6) Fllp ·l lopa a'a lo g ic
dev lcas.

7) li ne.. ICs are d igit a l
device..

6) Blue LEOs I'" ,. Irly
common

9) A ~Iystron Is • Iype
0 1 m ic rowave tran·
li"or.

E MY GUEST

HI DING BEHIND 20 KHZ
If the laag",,'. Board 01 Di.ectors had

_ _Ialoned t". luror II'I.aI Il'Ml-ir en­
dor~t o f a 2.....t.. rape.l", band pla n
h... DrOUgl'll .bOut, I doub! II they would
eve. II... given the pt.n Ihelr blessing.
Bul IIlndSlgll1 Is wond&r1u l, .nd whll'S
done I.don• .

In. w.y, Ihe Board did those Invoivlld In
lhe coordlna lton o f 2....ete••epealers a la '
vor. For y. ... . there had been II definite
. dv, .s• •I.1 re lat ionShip between the pro­
ponen" of lwo d lffe•..,! lorm. 01 150kHz
pI. n. , but th . nks to Ihe ARRl Bo• •d ,
ther. w••• new oIllcial kid on lhe b locll.
He was born in 1978 in saaWe, WashIng.

GUlat Edltort./ by Bill PUffrm" WA& TF

101'1, and nobody ga.. him the sllghte.t
ch.nce 01 survival II he "",tu.ed ilIw,y
lrom Ihl, rel" . 1 surrounded by the Cas­
eade Mount.ins . Bul the kid did floC.pe.
First he wen' HSI Io Mich igan, then south
to TexlS . nd Alabam• . Now he h.,. put Ill.
two cen"a worth 1'110 lhe way lh lnga .rlll
done In wea lem ""nnsylv.n l. and Geor·
gl •. Rumo. lias it thaI he is al.o head ing
wesl to H. ""I Ii. Wett, the kid ia making a
1)t1 of. 'lIme lor himaell, but In the p.o­
ce.s he Is g ivlnglhe 150kHz folks . chance
to ....de the .e.1 iasue: How m.ny repe.l·
e•• I. enoug h on 2 melers?

The 2f»Hz issue came .1 JuS! Ihe , Ighl
U...... So mUCh ."entlon is being paid 10 II

lhat little . "erltiOn is going el ""• .
Allet all , thi. 2O--l<Hz thing i•• Ih IIO 1'"
alllu. quo! WI tar!'l lIilIve tl'lal.

In 1M big CilieS lhere ••• more u......
and unused Mega 00"""- per aqua,. Inch
lhan can be lourld ...ywt>ere elM In lhe
..ortcl . According to I'" ARRL, ,.......re
now .Imost tIOOO loB O&*fltlonll on
2 mel-. Not paper bo. .., bul repe.t...
wil li ac t ual h.,dw.,. th., goes ·· ke .·
chun~ " In tile night. Th.IS. lleck 01 • 101
01 repe.ter. lor ilIny one band .nd in "'y
one country! And, you might Ihlnk lh.t
eooo would be enough, rlghl? Wron g! II
trend. conlinue, we could hit the 7000
m.rlI wllhln . yea. or lwo. The q ue. lIon la,
do WI ",.nt to h.ve 7(X)(l .epe.ters on Iwo
mele..? I. It ••eco.d wll can be proud 0 1,
0' one Ih.t s ho ws our Insbilily 10 be effl·
clent In Ihe use o f spectrum lor tnte rter­
eIlce-lree commun ica tion? Su.ely, 4, 5. O'
6 machines . It on Ihe a. me ch.nnel .nd
serving the same geogra ptlic Ind Oem<>
graphic .re. c.nnol be said to be p,ovld­
Ing Interference-f."" """,ice!

So, coordlnalors out ,here in loyIand .
~"'P ~ing ~r sit"" game II. II'tOugl'I II
fUlly had meaning. Keep up"" lacade 01
being riled about the 2O--k H.z achianl. 11'.
I'" Dest e .cuse yet lor noc lIOM"g~
ploblem o f overcrowding ll\al was DrOught

~ w. y by submitting~ will 10 t".
ego 01 others. Keep looking tor nook. and
crlN"lln in which 10 put yet anolher "ego
bo~.- You m.y be ilIbIe to keep ",nnlng
lrom lhe I.....ilillble lor lnother lew w.....
or months, bu t one ol lheSl dill~ you witt
h.... to say. " No! We h.... no more room! "'
Then what? Witt you have lhe fort itude to
do It, or witt you simply .t...1I W.y into thl
night like so millny belore you? 15 kHz ver·
sua 20 kHz isn't the ....1 Ques tion , Doing
whll 'S needed is, even If it means saying.
"No" to yOU! ctceeet Irlend. Only then witt
Ir8Quency coo.dlnl tlon 01 .e peale rs h.va
Iny meani ng in amale u . radio.

Bill Pastema~ WA6ITF la t". Helwork
DlrKlor 'or Westlink end e f requent con­
l ribulor 10 73.

like lhe very hign feedpolnl impedance .t
--. m ultiples o f t". primary. For .....
ple, a 6lI-1~ cer>1er1ed dipole 011 leal
lhan lOll 0IIms oIleedpoint Impedance to

• 0n>eIer or 15--me1er .ignal. but S.OlXllo
10.ooo Ollms 10 I 2f).met..-or 1lkne1er Slg­

nal. By cutting my "'tenna . w.y lfOfTI ...
Of'\I.I'IC18, 1only hill... 10 dell willi leedpolnl
1mped.aneeS 01 about 1,000 or so onma,
which my twin lead and aimple luner can
easily handle. How I.r . w.y? A lew ifill
will do. The onl)' coneern I. 10 . voId ......
multiples 01 B I_t or 11 leal In onJer to
.voId high leedpolnl impedillncn on some
"8Quencln. As alw,~, odd multiples are
o....v.

Any I nlenn. tonoer th.n ... w. Yfllengl h
c.n be madll to .esonl te willi ,ccept.ble
e fllclll ncy. SO I h.ve eh03en 70 f" llor my
aTH. Th.t length is jua t . II llte longer thIn
... w.\i8length 0180 meters. I. not . n eYfln
m ultiple 018 or 11 teet. tlls between two
If_, snd h.s p.ovlded me wllh e.cellent
contlct. on 10 lh.o ugh 80 mele.'. Slm~

1..ly. 38 feel would worlc. nicely on 10
Ihrough 80 metltrS in altu.Oon. where 70
leal ian'l pract ic. 1. A big bonus ia lhilIl
MARS . nd CAPS .ignala can be I.",smit·
ted by lhose SO . ulhoriZed. and lhe pie.

...... I hilIvI~ \l$ing tnia .ntenna .nd
prelClling its virt..- _ since raading
"'TIle Easy WilI.y" by W85IIR two years ago.
Surpnaingly. I hill... encounl...ed conSl6-­
erlble hostility 10 tile idea .nd on eeee­
tlOn hill... beer> dlsmlssed wilh COfI'W'08l,ta
like. '"why don 'l you jusl use cou tlke
~ elser or "tuners are no good...

The .rticle's brea kdown 01 w. velenglh
mull iples lor la, 15. 20. and 40 met....
when leedlng an 8O-me11lf hilIlf-w.... dI,
pole i. correcl e.cept for Ihll oddball hMn
band, 1S meters (whiClI is "" '1)' onl)' 14
meteralong). For ilIn anlenn. lenglll o f 126
fee l , • 21 .225·MHz algnll la .bout 2 .1
wI Yfllengths . not 3 wa.eienglh•. Th. t ha p­
pena bece uee 15 mehtra is .n odd m ull 'ple
01 Ihe Olhe.S, • del lghtlul I.el wh ich .1·
lows u. to leed . 1f>-meler algn .1 10 . 4().

mIte. dipo le th.oug h lo w·l m pe d.nce
co... BUI the .e.1 magic h.ppens wh..n
we ch.nge to h lgh ·lmpedance leedline . 10 '
then we c.n feed all s lg n.is 10 one .'1'

tenna.
In my Inal . ttll ion I h.ve . volded u. lng

''1 .nlenna lengl h wh ich Is reson.nt on
.ny 01 the ham baonda. not Decau.. I don'l
like lhe very low leedpolnl Impedance . t
t". primary lrequency, bul beClu.. 1don' l

LADDER·L1NE LOVER

C. rl SllIvenlOn K6Wl
Sylmar CA

I'" dipole and I'" TV System. The b1.nk·
ing perallled.

TOday I lnSla lted . n rl choke made from
• d isc.ardecl TV)'OIIe and _ ilIl lu,ns 01
COl. as~ .rticle augOl!'SIs. The nelg....
bor now report. minimal to no Interfer·
encl .eg.rdlesa 01which . ntenna I use for
tr. namlnl ng !

Inclden l.Uy, I've never had a bit 01 tree­
b le with .ny ollhe fou r TV .eceivers used
In my ho use, . tt of wh iCh lie fed wilh 300­
Ohm line.

I very much enjoyed "So Why Do TIley
Call It Wi......?"' In the March, 1ll85. i..

1__1

ETTERS

TVI TERMINATEDL-.-__I
To B.adley WellS KR7l

f w. nled you to know th.t you. artic le
r 'W,. p Up TV' ; ' NovllTlbe•• 1964) he lped
sol.... ve ry troublesome TVI p.oblllTl lllat
beg . n wh e n I nul·d oo. nel g hbo. In,
sl.tted ill new TV .ntenna wh ich used a
co••I.ll r.n . mlu lon line.

l ow·pass .nd h igh·pass Iliters c ut Ihe
Inlerlace down to • minor herringbone e l·
leet when I o perated on 20 mete.s bUI
wers o f no help In cor.ect lng a f.onl ...nd
overload p.oblem when I t•• nsmilled o n
4Omelera.

I auspecled my ve<tic.1 Inlenna, so I
erected. dipole under Ille ... v'" o f my
house. some eo 1"llram Ille .eceiving ....
t........nd wllh my anti.e house bel_

I
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ATELLITES

Arnold ..""""'- Jof. om N1BAC
N. Sw'nze, HH

bled and erected , the operating "tatlons
W&le being 181 up. One station used •

Kenwood T&830, a Ten·Tee 42S amp lifier,
. nd a OenTron tune'_ Th l, atallon used the
trlblndtlr .nd l6M:101.60 d ipole anlenna" .
The sacond statiorl used anothel' Ken·
wood T5-830 and a Heathk it 221 Implllier.
Ita antennas consisted 01 the 4O-meter
wire beam and the s.t>and ",,"icet in the
lake. 1lIe NOl'if;elTeehnic lan atation uMcl
an lCOM IC-70l and.n 8Clr"4&rne1er I ' IP di·....

Thetime hed fi~lty arriYed: 1S58Z, Ju.-
22. E--rona wU ready........t,almost Hey
Jell, whal callslgn are we ualng?~ Oopa_

We had uMcl W1XU la"t yeaI. but Jim was
unable 10 attend this re-'- Nobody 'tOlun­
t-ecl lhel, catlsign dUll 10poasibll O'eet·
Ings from Uncle Ch.olie. WI t""'" no!lced
that Bob K1XR w. s not in .tt_nc:e yet .
10 the membership waled, and Kik> One X·

Rated was on the air.
The fitst station '••••1 »....:lthe moat tIaco

lrica! powerbecausethe T_Tee~ II ....
pabIe of 1500 Watts out Thi' Itation w..
run by !he SOQO.WIItt generator. The .....
ond slatlon and the NOl'lcefTech station
_e run with the 3!iCJO.WIItt generatOf.
There was a bit 01 trouble (/"tUng lhe big
generatOf star1ed, Dut onu il got going. it
was shut down just once dUring the oper.
aUon to check the 011. One qlal1 was
added and the no was st8l1ed again. 1lIa
350().Wan gener.tor was IhlJl down aboul
"'""Y 2% !'lOuts IOf luel and 011 check. lis
only problem wlS not st8l1ing aller one ,e­
fueling, bu t e t..ning t he spa'k p Jug
.-ned to IOI¥e the problem and It 'an
fine the rest 01 the time. Botn generators
ran with aboul a I>to-1Ckoolt fluctuallon

during operallon wh ich dId not apelao&' 10
ceuee any equipmenl or operating Prob­....

It was decided 1.0 I)a... a .t.lIon op.
eratlng scl>edule. II apelao&rad 10 work out
very well until the wee hours 01 the morn.
Ing wh"n the ope,alor o f the lHKond st.
lion went to sleep at the ' witCh. I wO\lld
li ke to apologize fo , the conllnous key.

down signal caused by forehead-o...key
ocerauon. Aftal mentionIng .lIthoae who
..,t up. I foo l I should also menllon those

who ope'ated the equipmenl al one time
or another: Jell WB8BTH, larry WB9RRT,

Arn ie N1BAC. Bob K1XR. C"lg NIACH ,
Bruce WAlYIN. Troy KAl IRV, ""fry KW10 .
Chuck KA1MTM , Ger. y KA IAKI, nere
KAI CPZ, SI",e KA 1MTD, Dave WA1SOZ,
and Oaye N1BBO.

What would a Field Day be without yl.l·
tors? I wou ld uee tc thank the fo llowing fo<
their support and maybe next year we can
gel them to come .nd operate also: Joe
WB1AMI and XVL., Lem Kl lOJ and XYL..
Warren WA1RLO (r.e did help l ake down
the antenna,,~ Snool<~ KA10E and son
Todd KA1MLV, and laslly, Grlhm 6 ruaie. a
non-ham. tH.Il hopefUlly not fo< 1on'Il,

I would like 10 gl"'" $pIClai thanks 10
Jac;k Burnett, Fr.nk COrdelle. Dianne Rit·
IOn, and Unda Drew 01 73 lor thei' .peclal
talent,. Without them, the COWIf of Ihi. I.
.... and thi" repo<t would nol hi"", coorne
about Also, thanks to the MNdowood
County " rea Fire Dilt:>&r1menllor l he use
of lheir ,ite and equipment

It certainly appeared thltall had a good
time, which is one tl'ling I really enjoy
about Field Oay_ We weren·ttrying to beal
anyone, we Wflfe lust $hOWing the public
that iiams .... &bIe to operate during d,ll"
cult altuations IS well IS l'Ia"", fun while
doing it

It appears to me that I Should It8l1 at­

tending more mMtings of tile F,",-y After·
noon Radio Teo;hnical Society. especially
duri ng tile months of April. May. and June_
Who k_s who the president will be .-xI...,.

Someone finally gol up the ne..... to tell
Jell and he fooked to the sky and saId.

·W hy me?" Atle' he got oYe' l r.e .hock.
Jeff I t ..l ad lollclll n g help oyer t he
147.37S '·Keene Mac;h l",, : ' He got quite a

tew .UOgeSUorl. a. to wh.t he coulo 00
with F~1d O.y, anet _ wllfe "'en help.
fu l. Ctluek KAIMTM WOIunlae,ed h is 10-s0
vertical , I 'lIITlfIfllblHed that the .Ite we
would use had a pond ""xt to It anet lIthe
vertical __ mQI,Intld on • plpe In tr.e

pond , we w ould have a great ground
pia"". I mentioned that Iac;1. ~You got it.
Amie,.·.ald Jeff. Open mQI,Ilh,lneen foot,
ehomp. dlomp. NOW II was my lum to i0oi<
up .tllle ....y_

Our1ng the following weel<a (0< was if
w....1), maIly it ......~ donated/manu­
1ac;lu~ifed/procured IOf lhe cause.
Anton.... bvilt _ . a lllCW8Oi'ofO.roeter dj.

PO'- and .tth l l 11_,t wlra beam lor.60
mill.... An llOIofO.roet.. d iPOle . as lel1
O\l'tlffrom aj)fll'tlOUl Field Day, lO we uMcl
It fOf the No¥IeIITec; l'Iniclan alatiorl. A tn.
bander wU donated by I.&rTy WB9RRT, as
well as a 2.-t.. Ringo RanQer for pac;kel
and 2-met.. and 432....Hz~ lor os.
CA.

Brlghl and Hfly Iwell, maybe no! too
urty lor _I Saturday morning. June

22. the .ffor1 carne togell'ler at the MMd­
owOOd Co un ty ",e. F i re Dep..l m enl

prac;tlce "" IOUtl'l of Troy NH _There w_
qu it. a 1_ surprt_ that diy, __ no!

_ I'Iam related. Flret. when we arrI¥ed
tl'ler. __ a l'eady about 1C-1 S noon-ham,
t....... AnI Loll of I'IeIpl Not .a_They were
t h. , . to pracUce smoke Inha l.lIo n . at
leall that was wn&t It IooI< Id like to me_
Lat.. on, ITlOfII psoopte In ca.. d fO¥e up
honking their horn, . Ahl More helpl Not
10 again. A wedd ing ,eceptlon WIS being
held In the mulle, h,lI, 01'1, well.

One very dlsllncll"" th ing aboul the
pracl lce a'ea I' ,n app,oxlmately !lO-foot
fl,e to we, mada up t ro m t h ree power

pole" a peoleel location fo' a bea m and
wi,s anlonnll. luck ily. Jeff had asked
Bob, a member o f the lI,e dep.olment , II
the ladder truck could demonstr.te lis ce­
pabilitle, on Saturdey and Sunday,

The ladder truck demon,tratlon allowed
L. rry WB9RRT, lanni, WA1UNN , Craig

N1ACH, and neve N1BBO a chance to
c limb the tower In I tyl" and mounl tha tn­
bander, 16016C1i.60 dipole, and ll'le end IUP.
pool rope 01 the 4O-meter be.m.

At the I8me time, Chuc k and I W8re
tH.I lY trying to I tay dry While mounllng the
¥ertlcal on a 11>1001 mast orl""" In the mud
of Bowk.,.. Pond. I am l'Iappy to :say that we

accompllahed both , The leaning Towe' o f
P1 'a hll nolhlng 0'teI" ou, Inllallation.

Once lhe tow.. end 01 the 4O-meter·
beam ,ope w.. lHKu.ed. St_ KA f MTO
and 0 .... WA1SOZ aUacl'led tr.e "Iemenls
and 'ailed the other end to a flagpole.
Atler thll Inl tallallon was completed, the
N~ llOI.60 d iPOle wa. raIled and tuned
10 the N~ porllon of tr.e bandl_

f'owef 10< Ihll QJlftr.tlon was IUppl'ed
by a soo()'W1111 lUfPIus generl1or, dri¥en
by a CroIIey 4-banger, and a 35Q0.Wall
5.... gen.,alo•. Ou' t hank. 10 Walt
WA2VSN and Dale KAlCPZ fOf the uN 01
tllelon'll .....1r1ca1cablelthat allowed u.
to OI*al. away from t.... noiH oltlla goeno
..atora.

Dawn K1TQY had \lOlunt-ecl earty In
I .... de.al Jlt)mal,t 11.-, 10 Ihop for and
I'anspon t.... food t.... team might con­
l ume In t he ellOrl. Su.e enough, Ihe
Ihow ed up w ith the goodi", .nd wa.
helped In the alorage by Katny KA IMTC
and Ga<ry KAlAK!. And wn&t would we
ha dona wlt!'lOut one of ou' fI..t -.ofun-
I SCOtt WA1YTW. who handled public·
Ity and bar1endl"i_ I am IbIa 10 say that
he did W1tJ Will i In one o f the two Joba­
the mosl Important one, of _ .....

"WhIle the anl-. were b&ing Usen>-

H. H. HlIIller W8TYX
CoIurnbul OH

FIELD DAY'85

The IUbject o f Reid Day came up at the
""",,Iy ..-tlng of the Friday Amateur Ra.
dk> T.,;hnlcal Society (FART$). llUppoae
it doe sn 't make any d iffe'enee who
bn)ugIhl i l UP, bo.rt it SUfe cauMcl a lot of
" .... in the 8eaY<tf Brook Yacht Club
(aIlU Mac;'1 PIece) In Keene, N_ Hemp.
Ihlra.

Aft.. much dis<:union. the majority of
1!l<t """""-sI'llp de<::ided it was l ime for
another maximum (or was It minimum?)
a"Oft. Since there~ no \lOlun ttHJfS to
c;halr the Field Day Committee, the rnern-­
berlhlp, In itl l ru ly democratic w'y. (I&.

cided that !he officer's should .....n the
effort. Oopa. J should :say "officer'" bot­

cause there la only one officer, the prest.

".""Who·s the P"'$ident tf'tiS wee!<?" asl<ed

Bob K1XR. Nobody o»uld 'enwlfTIl>et . 10 If
wll de<::ided to elect a new one. 5omeoI ..
(_ withheld 10 proteettlle guilty) l'IOrn­

lnaled Jeff W886TH, who had no! been 10
a ..-lIng In _al weeks. N-.lleft to
Ny. Jelf was elected.

as far away as Florida and Oklahoma­
not too bad fo< a midget 161)..meter an·
tenn.. most of which is only aboul eighl
feet ot! tha g rOUnd '

USING THE AO·10
APOGEE PREDICTIONS

APOllee predicliOllS for the month of septembe' Ira proylded for tmee sections 01 the
Uni ted Stltel: Washington DC at 39N TTW. Kans.. It 39N 95W, and Caillornia at 38N
12m, Times ars Jn UTC and apogee In th is case Is mean anomaly 128 rounded to the
nea,est whole hO\lr. Use th e chaol es e gu ide In aiming your ant enna, then fine-tune the
azimuth and elsyatlon yalues to peak the :satellite's beacon signal. If yOl,l require more
eccu rete orbita l pred ictions, contact AMSAT.t PO Box 27, Washington DC 200«,

WA SH KAN SA S CAL IF
ORBI T DAY TIME AZ EL AZ EL AZ EL..............••••••••.._................... ....-
19 98 1 0 100 122 4
2000 2 0 100 120 0
2001 2 1200 240 2
2003 3 1200 234 4
2005 4 11 00 226 11
2007 5 1000 239 2 217 18
2009 6 1000 23 3 3 211 19
20 11 7 0900 239 0 Z25 11 200 24
20 13 8 0800 231 8 21 6 18 187 27
20 15 9 0800 225 9 209 18 181 25
2017 10 0700 216 16 198 23 168 25
2019 11 0600 206 21 186 26 156 23
2021 12 0500 194 26 173 27 144 19
2023 13 0500 188 24 168 23 140 14
2025 14 0400 175 25 155 21 13 1 9
2027 15 0300 162 24 144 18 122 2
2029 16 0300 157 20 140 13
2031 17 0200 146 17 131 7
203 3 18 0 100 136 12 122 I
2035 19 0100 132 7
2037 20 0000 124 I
2040 21 1100 237 I
2042 22 1000 230 8
2044 23 1000 224 10
2046 24 0900 236 0 215 17
2048 25 0800 229 8 204 22
2050 26 0800 236 0 223 9 198 21
2052 27 0700 229 6 213 16 186 24
2054 28 0600 220 13 203 21 173 25
2056 29 0600 214 14 196 20 167 22
2058 30 0500 204 19 185 23 156 20
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' ... rI,. of ShOft.aye lI,ten lng . r. grfllUy
Iner'eNd by uelng . tuned anltnna.

Scott H. KMCher KF4FJ
Miami FL

I 18().METER MIDGET I
Since publication o f my ,rtiCle dQoI;rlb- 1 1

ing • horiZontal loop ent_ 101' ~ ......
'e., ("" Spac.-Save. S.~.n Megger,"
January, 'e. page ...). . ....... dlKO'Wefed
that the antenna w i ll worII on 1eo met.....
I bel.... the' ltoe COP t•• n.......1on It....
t.en,forms t l'>elm~ of the loop al
.bout llSO kHz to . "proxlma .ely 50
Onm• . I eond...ettd .n ex pe,imen t In
wnleh I "..aur«llllol \1W1'(¥Oll~land-

Inrtt '11io! oIltM 81118l'1Nla' the 1'_
mitt end 01 lhe t ••nsmlnlon ....... II...,
....Itllhe original '.anamluIOn line *"lch
it. about 50 feet long. and eotJn with ...
• ddi tlone' ~ feet 01 " e n, min ion l ine_.

The ,nte,,"a II •• ' he ' " o_banded
and It>e Idditlon of .to INt o l l lnlon
line~ ItM minimum ",_from 1.2:1

to 1.0:1 and auppott. my tl'ltOlV .hoa' tr.
trenemlulon line I' Ind' " .cllng to
ctIange ItIot Im~ 01 1M 1000 10 •
watue of about 50 Ohms.

Thla Is definitely not • OX anten.... but
from my Ohio ~t10n I ,..... lO'OfIc.cl •
numberols'etlona In ,.... recenl l6O-met...
contests. s..eral 01 theM , 'etlonl -.
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q.....tlon. on operational • • pec.. of the
addllional privileges .vllllable 10 Novice II­
<::en..... Praftent Novice licensees aI'IOuL
nor ee required to SUbmit to reaIIIITlIna­
lion.

ThllLaeg... proJlOIIII I. norlntendecllO
reduce In any way lhe operating prtvileges

available 10 Generai-, Advaneeo-• • nd Ex·
Ir.-<:Ian licensees. P'es.ntly. Sect ion
g7.e7(d) lim". all Ucan.ee. · ope'at lng
power 10 200 Walls PEP OUlpul whe n cc­
erallng in NO'<'ice .ubt>and'. Gi......, Ihe rei·
enve absence 01G. ..... I., Advanced-. and
EI lra-elss. operalion on Ihose freque n·
cl ea. a nd because Ihe Inlllanl proposal
would allow Novlc. prl~lIeges on a ddi·
tional Irequenc le s on wh ich higher-clsss
licensees ha ve been permltled lull'pOwe,
Operslion. modi fication o f Seclion g7,67,d)
II proposed. Speci fically, it I. ' l.IOlle stlld
thaI Novice-clas a licensees be permilled
10 oper.le on HF lrequencie$ available to
lhem al 200 Walt. PEP output. 25 Walls al
220--225 101 Hz, .nd 5 wan. al 1246-1260
101 Hz- Othellicenseee would be pemlllteel
10 operale al power level. permilleel by

I.....r class 01 license. For Olher than Tech­
nlelan-class licensees. it II not proposed

10 conlinua 10 limit power 01 hiot--class
Ilcen.... when oper.ling wllhin NO'<'ic.
.ubt>ands.

Wllh Ihe addi tional p<lvllegea p<oposed,
Ih. Novlc rH;: las s am.l.ur IIc.nH ...ould
become more all ractlve to newcome's to
a ma le ...r ,a dlo, a nd more Import.nll y. it
wo ...ld provide sullicient dl vefftlly 01 oper·
.lIng privlleg.s 10 pro"ld. lhe .nlry·level
IIcansea w ilh a n lneentlve 10 upg'ade his
or her license class and remain Involved
wllh llfT\lll...r radio.

Whel8lore. lhe A..-Iean Radio Relay
lAag.... respeCllully requ.... Ih a t the
COmml.llon ins lil"l. rulemak lng pro­
ceeding. at an early dill. look ing Iowa'"
modlflcalion of IhaAmaleu. RadIosar.1ce
rulel to eIpand operaling prMliaOM ......
at>Ia 10 NOVIce-cI811I~ 1ft !he ......
aleur Radio Se<vlc<J.

B7U Illnn. 5 1., Ea• • S'.K... . . NY 13057
Toll Fraa 1-300-..48·16116 TW X 710-5"1-6493

NY IHI/AIlIC.n.d. (ColI.CI) 315-437.3953

~ W2VS Antenna Traps
Add these traps to your dipole and

get low SWR on 2 to 6 bands , depen­
ding on how many you add , Antenna
wife and cuslom k.its also available .

AY I'·" : 1,·tI,Ft.Nl i, I ,51.o..,_.f M ........ .. . ,.... c." ....

- •
~

~ Coaxial Antenna Relays
- •- - Remot ely selec t up to 9 antennas- ,• • trom your transmitter . uSIng only one- •

~ coa)(iat cable Env ilOflmentahzed. high, , power and low loss

Send For Yours Today.
Do,t'l delay Gall ()( write today. and

we will sencI you free Iite1atu'e whiCh
fully deSCribes our Ham antenna ac ·
ceSSOfy pl"oouCl bne .

Deale, Inquiries also welcome.

W2AU and W2DU Balunst

nllica nt . enhancam.n l 0 1 N o v ic e
privileges wllhou l Inconveniencing other
Ilcen-. (TtI1. propoeal i. nol unlqua
WOftdwide. NOVIcaa In II"een coun"ie$
are permilled 10 oper.ta le le phoo l, on 28
101Hz In various Mogmat.11. al various pow.
er IevaIs. T"I'Iase counl.... inc lude A,gen­
Ii.... Aultr. nll, !lotivlll, Federal Repul>l1e

of Germany. G Hungary. Japan, Jor.
d.n, Lebanon, "" ie o, N. lherland. ,
PapI,I. New Guinea. Spain, S Weden. and
U....guay.) Type AI1<, J2A, a nd J3E emiS­
.ionl In thia MOmanl ..e proposed.

Some Ilm lleel VHF FM repeat.r pflvl·
leges enc...ld be aceordedlO tnat tne la,ge
number 01 Novice Ilcen'IIIIS c a n be Inlro­
d ucedlo a nd p...t to ule In public-service
communication•. The lllag ...e p ro pos e s
that NO'<'lce s be perml tled use 01 220--225
101Hz, a ll voica .nd dala model (including
radioleleg.aphy), with a power limi l 01 ~
wan. OUlpul. Repealer oPOfllllon by "a·
tlons licensed or COIIlroiled by NoviceS
would not tie permitted , Thai I. 10 uY. a
Norice licenHa could not .ponsor or be
I.... lrust_ 01 ona. For tlla ...". 'easons.
tfMILaegue auggesllll'lal a portion oIlhe
1240-MHz blind. • peelllc.Uy 12"6-1~

101 Hz, ee~ aval..bIe to NOVicl!$, wilh •
power Ilmil of 5 w. Thl. power limit la _
poaed 10 IIlI 10 avoid concerns I8la tlve 10
rf ......gy . "po'ure by lne..perienced per.
sona. The 1246 - 12eO-MHz segmanl Is pr~

posed as a band which can be allocated
wit h a min imum 01 delay and e mlnlm...m
01 dlft(uptlon of IIIls ling operation.

The lbag UII eugg."• • at Ihe l ime the
proposed addillonal prlvllegel a fe added,
Ihat Ihe Elemanl 2 eI8mlnalion 'yllabu.
be a ..pandecllo Include ba.ic dlgllal .nd
'iOIce operallng lec""!q..... Thi. is nee­
....., In ordelll'lal IfMI e ..amina tion con­
lent ba comma".,,'at. wilhl.... priYllegeI
gr"'led t>y the IIc«>M el.»- In Ihls con-
neclion, it would be proper to e..pand t....
Novice . fltten eIlIITllnal10n 10 thirty q....
tiOns and the quesllon pool IPR Bulletin
1035A) to 300. 10 accommodIIle addlliona'

QuI baluns . cen ter insula lors and In·
sulators have been pr-elerred 101" 20
years by Hams . Indus try. and lhe aImed
forces. Prot ecl against TVt and lightning
1 8-200 MHz.

Free Antenna Accessories Catalog

tic..." con<llliOns lacing tfMI Norica ladlO
.maleu,. YItI , _Ihing muSI ee done 10
Increasa lhe .ltlacl~ollhl. c.... 01
license II I.... Amal...r Radio Servlca II 10
conllnua. In 1...lu'e decades, to 1...1111I III
bas i. and purpoM as aet lorth in Ih. C0m­
mission'. Rule . ,"7 C FR 97. 1). Th. reaull
II Iha l many Novice s lac k Ihe Incen llve to
...pg,ade 10 a hlgh.r cress o f license, lor
they have not . ..perlenced II su llic!.nl
talte 01 am.teu '·'lIdlo operallng 10 de­
velop a 11'11"1 lor great... privlleg.&'. Wl'lli.
Mon.e COde comm...nlcation alwlly! ha.
been, and no do\Ibt .Iway! will ba, an 1m.
porlanl part 01 amal...r ladio, it II appro­
prillt........ aI I.... I.>egin.... IevaI for ama·
,-. to be ••poeed 10 oth8f oper.hng
mode$. (TfMI ComnIisaion reeognlzad th is
.men Iha Norice licenM waa ..t.b1ilhad
In 1951. t>y grllntlng voice oper.hng priri­

legea in IfMI 145-1"1·MHz band, AI I....
lime lhe Norica lleense wa s a on&-lime.
one-year. nonr_IIt>le license. and many
Novlee l who uM<:! lhei. voice pll~ileges

lound Ihlll lh.lr ISlr.llls had nol developed
sufflci.ntly In one y.a r to permit the m 10
upg,ade. The prMlag. waft wllhd raw n on
NO'<'embe' 22, 1968. Now Iha l Ihe Novic e
ncense la renewable. with a len-ye.. term.
Ih i••It Uo n n o longer e p p U. ' .l Th.
lllag propoeal i. to PfQ'Ilde Novice. wllh
voice .nd d.l. eommvnlcations pI....lleges
aufflclenl 10 permll Inlercommunlcallon
with other Iocel amateur1l and 10 provIda

.n OCCIIsionel OlJ'lOl1unlly lor thelong4i.
lance communlc.aliOns Ihal gi"" IfMI .......
leul Radio Sar-<Ice Itl ~uniq .... ebIlily to
enhance In tamat lonal goodwm.- Thl.....
hane.m.nl 01 No wlc . p'i~ll.g.1 .ould
provIda gINlar moll'l.lion lor amal.....
to-t>e 10 obl.in lheil first llcanM, withOul
reducing lhe dell,. to upgrade by anKh­
Ing 100 m.ny p<lvllagas to wha l i• . and
fthould eonlin...e to be. a n .Iemenl.ry II·
cense. A 'llghl . ..pansion 01 the .yllabu.
for Ihe Element 2 wrillen e ..a m ina lio n II
a lso propolled, 10 encomplSs basic dala
communlcallon, and voice operallng Plo­
cedure••nd conc.ptl: the No~ice . ...ml·
nation WOul d b. e .. p a n d e d by l e n
queslione to accornmo<lat. the addillonal
material.

ThII Lalli""" P'...-.al

The liral lealu,e of lhe l8eg.u&'. pr0­

gram I. 10 add Ilmtled Novice dlg.t.1 tom­

munlcaliOns privilege&. to anract young
people Inl..ested In compul8ll.nd dlg".1
communlc.atlons 10 amaleur radio. RadIO­
leleprinler .nd pack.t-radlo plivllagH on
10 mat8ll. belween 28.1 and 28.3 101 Hz, lI'e
pIOpOHd. wllh AlA, J2A. F 18 • • nd J28
emission . (1200 baud ma ..im...mj. Glv.n
Ihe e"p.nl lon p<oposed, Irom 100 to 200
kHZ, 11 11 anticipated 11'1111 a sulleble band
p lan will be developed 10' the band to
keep a large ugm.nt Iree for con"en·
Iio na l manual Mo rae-cod. o peralio n ,

Tile IaITl8 band p,ovldes a n opportunity
10 permit Iimlled Iow-pow... slng....1de­
band operallon al 28.3-28.5 101Hz- II Ie lin­
tlelpated lhal Ihl. would have minimal
impacl on oth8f Ilcensees_ Telephony op­
er.lion t>y Gener.I-. AdYllnced- .nd £.0.11.
cla.ss licen_ In Il'Iat segmenl has nor
been."I~ Ilnce lhe eIpanalon of lhe
lelephony subt>and 10 Include I.... 28.3­
28.5-MHz segmenl. This Is d .... to the gan.
erlll abs ! lice 01 Iong-di. lance propagalion
on the band .Ince the segfl'lBf\l wa a m_
a w",il",ble lor voice operallonl leIl! Ih. n
one year ago, Thu. , 10 permit le lephony
opera tion In thai segment by NO'<' lc a Ii·
censea. would p'O'<'ide a limited, y.' .Ig.

Wh.,IolIOW$ ~,he ~.,t ot,,,,, ARRL 's pe­
IirIOll 10 ".,. fCC request/ttg .n .".o-llsiot!
01 NoviCfl pnvi.s. The CoIIImiUIon II..

,ac,i••" ••••'., petition. co••rlng
fOlI<Jhly ,,,,, um••flI•••nd .ny NoliCfl of

ProptJII.,;} RII~ Making (NPRM) ' "" ,,,.,

fCC (I,mlff" •• will likely ". .. 'yttl""", of
," 0 / ' hem. Howe,"" , .... 1H I /h" Ill"
L••{J"'" proposal ambodlu Ill" htl. " of
'h. IUlIfI Ind th., III. NPRM will con·
,.," mo.' 0/ Ih , IIams l'9qu. lt. d In thl,
~'Irlon. p,........d i t C,,.'IIII,, A 1101,
~.In" '.IM~ NOl/iCf1 prlv/l~. wl/l
".. 0'0" .pI'"'' .m.'eur r.dio. Don., tel
,,,,, h'(JpMI,-Ed.

RM·S038
The Amateut Radio Rel.y~..., II>­

COfIIOI.ted (the Ml.Bague"), lhe Ntional

auoo;"'lon of emaleur-r..:lio ope<.tora II­
e.nMd by ,he Commistlion. l'Ie<eby Ie­

speeltully fflqlle$lS 11'1' 1 lINt commlMlon
Issue • NOlie. 01 Proposed Rule M. k i l'lll
looking toward amendment 01 the Am.­
tau. Radio Service Rule. (.7 C.F R. J'I,,, lin
10 .nh.nce Ihe ope<ating privilege. o t
No vlc lH; lu . ,ma lBuHadlo Ope••IOf'. In
sUPPOrt o t Ii'll, flI'Itition, the lllague I la lel
as 10 1i0wI :

Inlrudul;1lon

The Amaieul Radio seeeee hn alway!
bHn nll'leUanl In le l m . 01 anracl ing
newcomeI'I 10 it. IllIIb. Commlulon IIg­
ur" show .n Influ. 01 11.392 _ Norice
I;e..,_ lrom Octobe< 1. 11l83. thlough
Sep!:embe< 28. 19&1. comprising 1.... bulk
of a lotal 0/ 18.800 new- licen_ 01 all
c..... w ring Ihal period , 0bYI0!J1!)'. lhe
Novie.cIaU amaleur licenH I. the /1..1
'''poe<><a of mosl newcomerl 10 .mateul
r-.dio. Unforlunataly. the pri~ilaoas pies­

anlly a~allabla 10 NO'<'ie rH;:la.. amaleu..
cr..le a tomew'hal 1...., lraling e"Perlenea
for many NO'<'lce. fo r Ihe ,eaftOnl d" .
CU"'" tlelow. A' • ",'ull, a ftlgni lican i
number 01 Ncwlcll-Clas. IIcen.aea dO nOI
mal"'a," lllalr amateur Ilcenael .ndlor do
not upgrao;le lhelr license clan.

Prnenlty. th. eo.len l 01 No vlc . Ir e ·
4UIf'lCy ",ivilagH .r. 50 kHz .1 3 ,7-3,75
101Hz 180 mat81'S), 50 kHz a l 7.1-7.15 101Hz
(40 met....), 100 kHz a l 21 .1-21 ,2 101 Hz (15
mel....), and 100 kHz.1 28.1-28.2 101 Hz (10
mel~ MofM-coOa lelegl~ la I.... only
op«.11nQ moo:Ja permitted. everl 110M Is
sulflclenlly Inl....led In Mon.a code op­

..allon 10 ulllize lhe lull ."I.nI 01 Novice
prlYilegaa presenlly .~ailable. propagation

condilion••'. now SO poor on the 1*0
highe.t ·frequency NO'<'ic. ,ubb.nda (10
and 15 ma'..s ) thaI. . "cllpl for local com­
m...nlc.Uon,. operalion i, I.rgely lim ited
(and will t>a 10 lor lne ned 10"" or live
y.ar,) 10 the 4l)- a nd IlO-mele, band•. 0 ..., ·
Ing ttle even ing ho ... rl, the tlmel 01 g,e al­
e l t amaleu, aClivlty, the enllre 4l)-m.'ar
No~lee wfld I. occ... pied by h lg h·pow. red
Inlem.tional bJoIldeast 'lallone. In the 80­

maier o.nd. NcwIcM a le laced wllh In­
cre..lng competition a nd lntel l••anc.
I,om Caruodoan lalaphoo.y oper.'ion below
3750 kHz. A"hough Ihe'a ala " g a p l "
wh ich aI il1 belween lhesa Itallon. In
which aIparielocad leIeg,aphy operalon.
can and do atlaclively comrl\UI'Ilc.ala, lhe
...". eondiliOn••ignilic....lly lnhibil and

Iruel'a'a Ncwlce-class Iicanseea..
Giverl the crowded s lale 0/ all amateu,

Elandl below 21 101 Hz, and IfMI ......:110 pro­
lecl p,lvlleges lhal have been earned by

holda.. 01 Ihe General a nd higher cl...81
01 am.t....' !lCenl., Ihera Ie lillie th.' c.n
be done In Ihe l e bands to allevlal e lh. di l·
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dati. or remot.,..;onl'oI applic.,ions may
ce oecerec. Onelh,ough t....enly·flve pai,s
m.y ee accom moda ted ,

1'0' mOle in lo rma t lo n. contact Elec ,
Ironic Specielis,s. Inc.• 171 5. M. ln 51I'I1II1.

PO Box 389. Ne 'lc~ lolA 01760; (fIOO}-l25­

" 876.

ALPHA DELTA
TWIN·SLOPER ANTENNA

Alp/la 0.11. CommUnlCllho"1 II now of·
fering 1l1li nx-... t,.,I.....1opeI IIIllenn.. oc­
"'IUno on 160. eo. .nd ~ melers. lhfl
...lenn. uses II 10....'" 01 downlead as the
cou nterpoi... One Side ol lhfl ...tenn. (33
teel long) operltes on ~ melers. lind the
other Side (80 'eellong\ ia fOl 80 and 160
"",Iers. Tlle8CVl60 leg i. brOke" by." teo­
Res 11011100Ir. aon. tO( coli (.n If choke) to
providfllhe du.l·b.nd clplbilily. TM DX­
A ".l> lbll . excellenl low·ang l" rlldilltion
Ind can ell lily I>."dle I>igl> po...." •. The an­
I.nn. comes complete .... ill> I la ln les l'
stefll "'. ' d..... re , InlulllorS. an<! support
rope.

For more oetene. contllc l Alplle DellI
Comm"nicltlonl. Inc.• PO Bo. 571. Cen·
lerville OH "5459,

l.ar$en I'lIIS .nnounced II _ in of du.!­
blind moDi.....,en.... fOl lhe 2m and ro­
em .maleu, blind•. The ...... _ g" incoI·

oarlltea • hIIlf·,., IIIemetlI ' 01 1"-1~

hllliZ .nd COlli ' 11......" t. fOl «0-450
MHz. The l ingle ."Ienn. t h u l conv.
niently workS on bOth bIInda. The setf-fes­
ORIIl ing dftign dOIlIn 't tequi••• g,ound
plane. 10 tllll ..,,_ Is idNl fOl use in
moDile and _ .ppllcal ions uSing SIan­
dard La...... BSA-K han1w.,• .

For «>mplele "",. il• . contac l t .,..."
Elecrronlcs. PO 80_ '799. VllfICOUV'II" WA

e868t;~7J.lm.

LARSEN DUAL· BAND
MOBILE ANTENNAS

com bines II 3Q-Walt po....er amplifie, and a
llklB.glln GaAIFET prumplifie, to ex·
lend Il>e ,.nge of yoo' K. n....ood. Yaelu.
ICO M. 0' S I.nda,d HT. Th" Docking
acoster II mounled on a c o nve n ie n t
b.acket Il>al '"tI on most CII' doo<s and
incorporlltes II>••mpllfhtr• . I mic'opl\Qne
c lip. de Cllb llng . • nd II UHF exlernal an­
tenna conneelOI, sep.'.l. mOdelS a.e
aVlil.bIe'OI 2n'land 1lkm h.ndi.laiklea.

1'0 ' complele dllt. ill , co"lIIcl CAlC
Commun;C.,ion•. I"", 5419 Jllrpon Ind" I'
" ,., Blvd.• rllmPII n 3315 ' ''; f8 13}-88&3996.

BV ENGINEERING
ANALYSIS SOFTWARE

BVE·. LOCIPRO IOftwll.e provides COOl­

1,01·.y.l.m .nd e lectronic .nginee•• •
• Im pl. me. ns 10 Qui ckly d.I • •m ln.
c loM<:l-looJl syslem s labili ty I,om open­
loop tr.nsler lunctio ns . lOCI~O I• •
s t and·. lon. com puter p.og,.m wh ich
Qu ickly soIvIIs Itwt locus of roots fOl Sys,­
terns up 10 26th OIde1' .nd ,.,Ith ten loop

IIIIImIIflts . Ooltput dIIta Clln be vectOlllCl to
I line jIflnter or to a dIItll file . All progrlm
inputl .'e I'_'ormat .nd .......u-d.Iven.
Alt output filllS ••e compatible ,.,ith other
BVE prog.lm• • 110 you may add t.anslent
II nllly s ls lind hlgh ·.esolutlon g••phic i .
lOCI PRO Is availab le under MS·DOS .
CPIM-80. Ind TRSDOS in 121 dlffe.ent
disk formalS.

Far additional inlormalion lind a f."
ca ta log. ..... Ite BV Engineering. 2200 B"sl·
neu W.y ' 201, Riverside CA 92501.

CMC COMMUNICATIONS
DOCKING BOOSTERS

1T\81e!t"",,,le rl eonneclloo et the anlenna
~se and 17 'ee' 01 AJS Iow·1oss PRO­
FLEX....nble.

Model ASPRD911 IS the black. Tellon S­
coated, de<:k.ofl1OOJnted. el.,..ateo.feed ....
10lfI.... Tile stanchion assembly and base

"Iso ••" bI.ck. exhibiting 3 dB gain. the
antenne CO¥eItl lhe entire cellula' spec.
trum without cutting or luning . II req uires
no ground plane and ltIen!lore is npe­
cJelly appropriate for W!ll icles with "be<­
glass bodies. The antl!l'lna lenninat" w ith

" lemale N coonector lind i. supplied
WIthout ceble.

Fell' further intonna.lion. contac t .warll;.. ' ·
It>g ~f1_t. The Alllen,.. Sp..:ie lls,s
Co.. 12435 Euclid A......_ . C~lInd OHW,.

EW PRODUCTS

TEFLONn··CLAD ANTENNAS

Model-'SPOl860 li the Teflon S<o.led

ver l lon 0 1 Ih" company's Mode l
ASPOl850 a landatd root mounl. The).dB­

~In e nlen'" IS lumlllhoed wilh " ~il""

Two ....... mobile .nl""nu dHlg l'leCl lor
cellula. app llc ellon s have be.n intro­
duced by1'he Anlenn. $OeCia liata Co. The
ne'" e nlenne' I.alur. black Tel lon S·
eo-ted whip' and edapt&rl which provide
additional protection 'orh iglKQrfO$lQtl Ie>
cal iliH.

Ant."n" SPf/clallats ' ASPD78f;O cellular
roof-ffloun'lrlenf.,ma

A ne .... 5<,l lies of po....er bcceters for
hand-helds is no.... available I,om CMC
Communications. The "Doc king acceter'

PDS·21 TELEPHONE
SECURITY SYSTEM

ElflCtronlc SPflCi.lIsts· produciline now
inclUdfl. the KIM" line PDS-21 secondary
1.1IepflOM lecurily Iyllem. Commonly
uMd '01 office .nd 'actory inslillationi.
ee f'DS.21 lupprelses tranlient voll.g"
Iplkes .nd tlilerl loalllst rf interf.r"nce.
Speclll modell la ilor.d lo r t"lepl>on".

,.,.....

Mid la nd La nd Mo bile R. dlo "'. 1 a n·
nooecec e ee.... 'o ur-cl>l nne l UHF partlbl"
I'M .ed lo. The model 7D-252B covers 450­

410 MHz..... ill> an OUlpul o t 5 Walt l , Th"
radio Is 6-13116" I>igh. 2·3/8" ....Ide. t~ ·

deep . a nd .... eigl> S approxim.,ely 24
ounces .... I>en equipped .... ill> • ball" ry
pack and heli<::al anlenn•. The model ro­
2528 Comtls .... iln a !iOO-mAn ballery paock
.nd an e.rphOlM'! jack. Avail.ble oplion.

CUC', 00cJr."" 80011... 101 Hr s.
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160. 50, and 40 meters. Tile S5-2A Duo­
band Sloper. which is only 45 feet long,
covera 80 and 40 meters, and the 6O-foot
S5-3A Triband Sloper handles 160. 80. and
40 meters.

Both models are trapless and feature a
5Q.Ollm coaxial feed. 112 solid copper
wife. and a heavy-duty aluminum mount­
Ing b,acket. The inherently low angle of la·
dlat lon makes these models Ideal for DX
work when only a small antenna Is appro­
priate. and botlltlle $S-2A and S5-3A are
useful fOI general-eoverage SWUng.

For more detalla, contact Sul/fonlcs
Amateur Radio, 7587 US 68 North, Xenia
OH 45385 ,

SULTRONICS HF SLOPER
Sultronica Amateur Radio has intro­

duced Illelr HF Sloper series antennas for

The SS·3A Triband Sloper from SuI/ronks.

Th" A TU·IOOO from AEA.

/'
•

atlng commands, and a transparent mode
which Is used wilen transferring tiles from
one computer 10 anotller. A bulll·ln cee­
con can be set to transmit a message at
designated Intervals.

For more In/ormation about tile HD-4040
TNC and a free catalog of Heath products.
cont act H" (l th Company, Dept. 150-525.
B#1n/on Harbor 1.1149022. In Canada, writ e
H"(lth Compan y, 1020 Islington Avanue,
Suire 3100. Toronto, Ontario MSZ 5Z3.

Hamtronlcs Ilas announced a version of
tll&lr 22O-MHz powe' amplifier designed
specifically for packet·radio US&. Called
tne PPA·220. the new amplifi&r is similar to
the Hamlfonics LPA 2-40 bul teanrres tn­
c-eesee gain (up to 50 Watt s ou t wit h 2
Watts In) and a bullt·ln P1N-diode antenna
switch to limit TlR switching to only a few
millisecond s. Wi th its ultra· fast TIR
sw itChing, the PPA·220 Is an Ideal ampll·
fler fa, tnter.eree 96()().baud packet relay
stations.

For more Information abOl.Jt this and
other Hamtronlcs producta. write or call
Ham fronics, Inc., 65 Moul Road. Hllfon NY
74468-9536; (718}-392-9430.

HAMTRONICS
PACKET AMPLIFIER

HEATHKIT HD·404O TNe
The HD-4040 TermInal Node cernrener

(TNC) has been added to the amateur·ra·
dlo product lineup at Heat h Company. Tile
HD-404O ia a 'fflraion of the popular Tucaon
Amateur Packet Radio (TAPR) TNC which
allows communication ualnU terminal or
comput er control of any amateur'radlo
sySlem. Packet radio enaurea ef lor·free
commun ic ation and greatly Increases
communlcaUon speed . The HD-4040 has a
buil t·ln 12O().baud modem, and baud rates
of up to 9600 ar& possible wit h an external
modem. Both AX.2Sand VADCG protocols
al e suppol1ed.

Three modes of operation are provided:
a conversation mode which allows com·
munlcation wit h anotller operator, a corn­
mand mode whic h allows con figuration of
the TNC and tha use ot a variety of cper-

Midland lMR's modal 7().2528 UHF porta­
bla radio.

announced the ATU·l ooo Advanced Termi·
nal UnIt. The ATU·looo combines Morse.
BaUdot, ASCII. packel. and AMTOR fa,
complete HF RTTY ope'atlon. Both mark
and space tones may be adjusted tnee­
penden tly from 1000 to 3000 Hz. pl(Wldlng
compatibility w ith all commelclal and am­
ateul tone pairs. FoI f ixed·pair operation.
an opllonal elght·pole baodpasa pr&-f!!ler
Is selectable from tile front panel. The CW
IiI talls adjustable from 700to:2500 Hz. R&­
ceived-signal tuning ia Indicated by a dia·
crimlnator·a tyle LE D bal glaph with a
sel&ctabl& malk·only. space-cnty. and
summed·mark·and·spac& display. A trent­
panel frequency counter shows Ih& Input
ma rk-fil ter center frequency. tll& spac".lil.
t&r center frequency, the AFSKilene'ator
ms,k 01 apace frequency. or the frequency
of the Incoming aignal. 110 may be accom­
pllahed via TTL, R5-232C. or curr&ntloop.

For mo/& d&talla On Ihe ATU·l ooo. con­
tee t AEA, PO Box C·2160, Lynnwood WA
98036; (2OOtT7~7313.

ASD SOLDERING GUN

Include teoe-cccee squelch. an earphone.
a vehlcula/ charge,. and a on&-. two-, or
alghl·unlt desklop cha'ger.

see complete detailS on Midland LMR's
model 70-252B, co ntac t Mi d land LMR.
Markatlng Department, 1890 N. Topping,
Kansas City 1.10 84120.

AEA ATU·1000
Advanced Electronic Applications has

American SolderIng Devices Corpore·
tlon has announced their new model WG·
1400 solderlng gun. The WG-14OO features
a cu ei-pceruon trlggel switch for high (140
Walls) and low (100 Watts) heat settings
and a bu ilt·ln spotlight to provide work.
piece IIlumloalion. The heavy-duty tip may
be read ily tinned fo' soldering. or used dry
for working with thermoaet plast ics ,

For further InfOffila tion. contact ASD
Corpora tion. PO Box 24, Shirley NY 71967.

A TTEN T IO N TIMeX/SINCLAIR U SERS

" When You Buy, Say 73 "

"
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... at last. ..
your shack organized!

A beautiful piece 01 furniture - your XYL will lowe it!

$184.50 S-F RADIO DESK
Deluxe- Ready to Assemble
Designed with .nglad rea r shelf for your
view ing comfort and ease of operation.

FINISHES: Walnut o r Teak St ain. sq
f loor SplC.' 39" Wide by 30'" D.-p

Radio equipmen' Additional lnlormation on R&queal. .
notlnclude<l Checks. Money O,de,", BankAmeflca'd

and Master Charge Accepled
AlsOAvallaole . fO.B. Culva' City. (In Calil . Add 6% Soles Tex, )

Floor Space: 5t '" Wide by 30 ' Deep ._DEALER INQUIRIES INVITED_ _

$199.50 s-r Amat", Rachol'HYK:rl
4384 KEYSTONE AVENUE' CULVER CITY, CA LI F. 90230 _ PHON E 213 837·4870

" '00lVT" """"" " .....SION'·h _

""""-- -.--_..-.... .. '"._---.......­._...... ,. ..-.
' .... ,..,_.""... -.. .. ""

Multl-Cllanoell .' to 2.1 GHI
40dB G~n True p.,a!>ollc 20 Inch Dish

Comple'e Syl'em $84,9§ (Shippln\l lncLI
Dttalertllipo.Oly , Pricing, RepIKemenI PI rt,

rtillia-Tech E18Cl/'OnICl
P. D. 801 34772 • PIIo8nIl.az 1II5OlI1
18D21 MH70D fUOO Cm7~ .11 pIlonI lrltrJ!l
MH1trCIrd' WI! ' COO',

'fMOMSON !IOFTW".[
P .O. .... . 2M
l_OI.IIO'"

_ .. e- f,,,,,...,,, """" ••_ "" .... ~S2ON "'" n; ,ooom; , ""'"2"'. eoo.,__~·.·..~,..,. ..~_o.. .... ",
""_ - NO " r AA """"'_ "Ii/J<Jl1lfO. "'''''''un .... _ 'lOS~- '..-"'_ 0..""._-
' 52011 .....""""· h OO _

" ~''' --'''­.,-- ......._.....",-­-'.... -..-._.. -­..... ....._.,"' .... -.. .. ""



MFJ-162f Por/able Anrenna.

Price and Awsllabl ilfy

Tile MJF·1621 Portable Antenna is avail·
ab le hom your dearer or f'om MFJ Enler·
prlses, Inc.• Box 4!U, Mississippi SIs/e MS
39762, and the price is $79.95. Tile MFJ.
204 Ant enna Brid ge also costs $7995.

Jim Gray W1XU
n Staff

BILAL ISOTRON 20
"Why that's jusl a little Ieuer," said one

01 my friendS when he saw tile Blla l lao­
tron 20 antenna fo ' tile first t ime. Su,e
enough, It Is just a "lillie feller" in size, but
its performance belles Its appearance. Re­
member Oavld and Goli ath?

Las t OCtober, I reported on the lsotron
40 and the e.cellent result s It mocucec
lor me on that band . Anticipating a need
lor a 2O-meter antenna to support my de­
sire to have a small. elficien!. and eaally ­
erected antenna lor use away from home,
I ll$ked Ralph Bnal to send me the tao­
tron 20.

Once again, I wasn 't d isappointed. Tile
lsolron arrived via UPS In a rugged bo.
wll h all the components neatly packed
and carefully preselVeeI by lots of wrap­
ping material and some rugged plastic
envelopes con taining the nuts and bolts.
Ralph takes the trouble to tape things
down inside the bo. so they won't rallie
around, and lie Includes assembly dia·
grams and Instruct ions.. ,not Just fa, the
antenna tnat'e In Ille box, but also for the
otner antennas he makes.

Assembly took only a lew minutes, per­
lIaps because of Ihe familiari ty t had witll
th& lsotron 40, but probably because It's
so simple and has so few parts, Here
again is a coil wrapped around a ruggeel
plastic rod. a capacity plate, a small&, tun­
Ing plate, an rf ellassis cOf!nec tor th at
males wit h you' standard PL·259 cos x fi t·
tlng, and a lew bits or connecting wire
with their solder lugs. Maybe ten minutes
al t he ve ry most to put it all toge th ·
er . . .and when you're finlsheel, you have,
well, something that doesn't 1001< much
like an antenna Of anything else you've
ever seen, for that malleI. My Grandma
used to say "prelly Is as pretly does," and
tile rectrce antenna does very well, In­
deed.

AI lI,st. I mounted it on a piece 01 TV
mast tUbing (and there Is a lilting On the
antenna lor e.actly that kind 01mounting)
and placed it aome 10 feet outside the
wall of my house about l ive teet off the
grOUnd. (This was partly due to the fact
that t didn't have a longer piece 01 Con­
nec ting coax made up and used what I
had. Mistak&1Even I sllould have reaii zeel
that this Is the worst poss ib le si tuation for
an antenna-five teet oil the ground and
sll ielded by prox imity to a house.) It tuneel
okay_With a bit 01 fussiness to get reso­
nance, largely bec ause 01capacitance-to­
ground effects. I had expected miracles,
but none were being handeel out that day
and the antenna dlsappointeel me. (Per­
haps I ought to say that I disappointed
Ralpll by doing something that I knew bet­
ter than to do,)

The next step waa to put the TV mast up
on the 1001 0 1 the house attached to a
chimney mount and to run a suitable
length of ccex 10 tbe transceiver, I used

dependence of tile power mains, allowing
you to taee it up to the roof or out to the
antenna In the " back 40" wit hout dragging
a power cord witll you.

Tile bridQ8 does not read reactance be­
cause to provide that leatu re MFJ would
lIave lIad to make It more expensive. How·
eYer, a resistive reading Is all Ihat I needed
for my adjustments, and I think Illat YOU'll
find Ihat the case willi your own experl .
ments.

Conclualona

I am very weil pleased with both pteces
of equi pment bececse Ihey work so well
and so quickly. You can carry the MFJ
Portable Antenna wll h you in a suitcase, a
bl lelcase, Of a very small box . .. and the
same goes lor the MFJ Noise Bridge. Bolh
wil l III in an attachl! case with room 10
spa,e, so there's no excuse for not carry.
Ing yourtranaceiver with you whereYer you
ao. .because you can be on Ihe air Vif '
l ually Instantly from almost any location.

I fOlgot to mention the fact that the,e 's
a frequency-counter Inpul On the noise
brldglt , so you 'll be able to adjust the fre­
quency accurately It you don't want to uae
tne receiver for the Same purpose. TlIlt
bridQ8covers a Irequency rangeol at leas t
160 tll'ough 10 meters. so it should be just
rigllt for any HF operation you may cce­
template. Another great feature Is ils In·

the signal in the receiver al the desired fre­
qll8ncy. Next, I set tna reslstance/lmpeel·
ance cont rol t o 50 Ohms. Then I
disCQnnected the bridge from tile receiver
and connecteel the cos. filling of Ille per­
table antenna to the nolse-brldg& fitting.
The l inal step was 10 adjust the controls
On tne antenna until tile noise bridge
showed a null, This waS so easy to do and
so fast that It waS done quicker than I can
wr ite about it here,

Then I disconnected the anlenna coa'
fitting from the noise bridg-e and plugged
it Into the transcei ver, !Iring up tile rig on
the low end 0140 (yeah, yeah . , .I·m a CW
nut , . . but you can do til e same thing in
the phone band If you wish).

Believe It or not. the rig was perlectly
matclled to the antenna, showing maxi·
mum output on the portable antenna's
meter, and I manageelto work qui t& a I&w
stallons with good signal reports. No, I
didn' t receive a report that I waa pinning
Ihe $-meIer on somebody'a receiver, but I
did get a fair share 01 579 reports, two
589s and eYenOne 599. Friends, it works!

Being the Inqulsillve Iype and not trust·
Ing to luck, I repeateel the procedure on 20
meters with similar reaults . As you might
expect, the freq uency bandwid th on 20 is
belle, than Illat Of! 40, so less retuning Is
necessary es you change frequency up
and down the banO. This la typical of any
antenna, so no probiem 0' unexpecteel ail·
uation hefe. If anything, steucns came
back mere readily than on 40!

MFJ·2Q4 Amenna Noise Bridge,

Tranamllllrog

Alter the company had gone and I was
back In my shack, I thought It might be ap­
propriata to try the 1621 as an Indoor an­
tenna for transmitting, SO I slipped the
plastic sleeve over Ille metal Wh ip and
hookeel up my transceiver,

Now hele's where anotller MFJ device
works really great-the MFJ·204 Antenna
Noise Bridge. The bridge lias a meter, a
trequency-tunlng capacitor and range
switCh, a leslstance/lmpedance contrOl.
and provisions for etmer an Internal bat­
tery or a battery &liminator so Illat it can
be used on 115V ac. N" rmally, you use the
brldge by lis tening to the signal output on
an accurately.calib rateel receiver and set­
ting it to the Irequency you wish. Then you
turn the resistance/impedance control lor
s meter null and read the antenna leed·
point impedance.

In this case, I want ed to adjust the MFJ
Portable Antenna to 50 Ollms on tile low
end of 40 meters. Simplici ty itself , FI,s t, I
coupled the MFJ Nolae Bridge to the re­
cei ver antenna-Input jack and eetectec the
proper I requency ranQ8, varying tile fre­
quency control On the bfldge until I heard

75, .. but that didn't matter. I was in busi·
ness.

The 4O-meter band has seYeral switch
positions and, o f CQurse, a variable capac­
Itor so that t he entire band can be tuned
and the antenna matcheelto frequency. By
careful adjustment I was ab le 10 bring in
etancns throughout the enure range-ano
wHh surprIsingly good signal strength,

'00.
Th&r& was no difference In the ease of

tuning and matching on the other bands,
elthar, and good signa ls were lIea'd, even
on 10 m&ters (somewllat ot a rari ty tll ese
days considering the state of the lana­
spllere and the MUFj. You'll be Inter&steel
to hea, tllat tllere Is consld&rable overlap,
and that frequencies som&what above and
below the amateur bands can be tuned in
easily.

You wou ldn'l expect the performance of
a full·slze outdoor antenna and neitller did
I, but I was absolutely pteaeed wltll what I
did hea" and thatlncillded a lot 01OX sta·
tlons.

EVIEW

F1eeelvlrog

To make a long story sho'!. I quickly ex·
tended the antenna. connecteo it to the
bo', and pluggeel the coax connector Into
my ICOM R-71A general.coverage receiver.
Voila! Th is antenna covers only the 40-,
30-, 20-, 15-, and la-meter amateur bands
and I wasn't able to listen to the AMers on

MFJ'S PORTABLE ANTENNA
AND ANTENNA BRIDGE

EV1!'Y active ham 'v e ever known has. at
One time or another, lound him self or he,·
sellin a real pickle con.cerning a suitable
antenna. NO, I don't mean at the home ata­
tlon usually (but it has happellfld there,
looj; what I'm \lettinll aI ls m e porlable alt ·
uallon In a hotel room, a molel, at a ~aca·

lion aile, or 8Yfln "hilitopping" In the car
lsI'S take a t'rtnsteoce that happened

to me recently. I was 'orclbly elected from
my "shack" (the spare bedroom) because
01 $Om\! h<;>US<'I guests and I wanted to
listen to my R·71A but no antenna!
Sure, I could hay!! stnmg up a random wire
Oller lha picture frames, the doors, window
s i lt s, and a lamp shade o r two

.and believe me I've done lhat ee­
Iw e _. .but this time I decided to go lhe el·
egant route. Why oio I choose to ce ll It
elegant? Bear with me a minute or Iwo.

A few weeks ago, I ordered the MFJ·
1621 Portable Antenna Irom MFJ Enter.
prlses out there In MississippI. It had ar·
rllo'8d but I hadn·t ect around to trying It
yet. It's really a fransmitlinp antenna, un·
like many of the ec-ceuee portable anten·
nas you' ll f ind here and there. It consists
01 e 54-lnch telescoping Whip mounted on
a email bleck phenolic case that conta ins
a bulll·ln entenna tuner and a lIeld,
s~gth meter, piUS 50 feet of coax find a
PL·259 connector!

All I had to 00 was tighten two set­
screws On the Whip to hold it securely on
e stud that protects from the top of the
box , Wil li, since I dldn·t plan to transmit at
this particular tlme, there was no need to
slip the clear plastic tube o-;er the ex·
tendeel antenna. (This Is a safety feature
provtoec to protect the operator when the
antenna is being used as a transm itting
antenna and Is hot wit h rf, and it COmes
with the antenna.)
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llruments Co. I .. ,II be happy to pay lor a ll
copy'ng

Jim OrublM K9El
Sprtngt!eld IL

are $010 .95. T1>8 Commollore-&l YefSion i•
. vailable on disk Of lapa lor 139,95,

Ordering by mail doeSn·t .Iw.ys result
in the best e_ perienC-ll. ""a il.()fdef Ann lll.
lhough. i. as beaut,ful .. they come, I
. Olldtll" II ..hen Harry Chapin sang. - AU
My Ule·. 10 Circle." he could h.... been re­
ferring to polar plolS?

For more inlorm.tiOn. contacl Sonner
SO/r... ...~1 Lun. Co,,,••. LI...rpool NY
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look et sever.1 poss,bIe conl'IOUr.tion. lor
my dipole. Now thai lhe Ihe! i. ..arm,
I can conllgure my anlen withOU t ..ast·
ing lime on some 01 lhe atllll>gett>e<lll I

had origina.t1y conllodered.

Annie is . ..ell-thoughl-oul and -imple­

menled prOGr.m d...... ing Ih e h ighe SI
m....s. If you I;'" .nd breathe antenna lhe­
ory. il is a mu.t II you.re lik'" me and like
to have someo......something else do th e
h.td ..or!< to r you. Ann ie is . we tcome ad·
dltlon. Appte disk vers io ns for me II or lie

I ..OUId appreciate a m.nual Of SChe­

matIC tor troe HaUiCrall_ SX·28 a nd SX­
110 rec~ .nd the Galaxy III tran.

~-
Bill Rk;flmonll WD4CPQ

521 R.wllngs St.
Louinille KY 40211

I n&ell a schemat,c. pa rts list, a nd 0.. 1'1'

e"s msn uat lor • model 70 Utillly Test8l.
whic h wa s man ufaClu'ed by Super ior In·

ul. tor, II mioht nol h• .., the same gr.phic
appeal Of Flight SimUlator. but it .1I0..s
qu' te ,"little .,mul.tiOns of m.ny d, Uer·
enl anten.....yst..... and .llOWS lor tne .1.
teelS 01,.., ground il de-s<rfld. The .....".
oItha program .'•• l.bIe 01figur.. and •
polat gr.ph f/'>OW'ng tne rOldi.tiOn pallern.
BOlh ,esult. can be diSpl.y"d on th.
SC_ Of .....t 10 a printer.

Molt antenna p'ograms .1I0w lillie
more than lha <Sefign 01 d ipoles, quells.
yegis , and .ingl"""",,nt ver1 ica ls . Ann ie
can a nalyze an ant"nna s yslem .. ith. the­
oretical lim it 0 1 65 .53ti e le me n ts ! Th. t
..ouid m a ke . dandy a nte nna lor the ne _t
competition.

Lea rning to oper.te An nie will lake a
..hile. The menu seleet ions and the ec­
comp.nylng 5<\·page manual a ,,, ..e ll de­
.igned. Thi. program goes beyond my
OWn knowledge 01 .ntenna design. at>d I
Ilaclto Itl,ldy lhe ex...,ples car.' ully. Thi.
i. a fu~tiOn 01 my o*n t.ck of • • peroenc.
and not. II'IOrtcoming in Annie

The detailed instructions le . d you
rnrougn .n a ....ly..s 01 a standard d'poIe
..ith and .. ,thOut the e ffects a t ground. a
sloping d,poIe,.n inverled vee. a 1/... ..a ...
.nd 51(1..w.......tlical . phased ver1'<;;oI' .
and. ~""""I y.g;' The ' esults 01 s,mu­
lating dlflerent .nlenn.s can be very ll,a­
matie. WithOUt ""er waiklng oulside you
can try ou t ••,Iou. <;onfigu ra tlon. and p'e­
dic i Ihe rasults,

Annie seems ..e ll sui ted lor u'e In . d·
vanced th eory classes where it Isn' t ve ry
pract ica l to construct seve'a l a nt e nn••
. nd test them .11 in a ""'Y st>orl period 01
time. In lact . • wise prOGram coordin.,or
to< your club would do well to hnd lIOfTWl­

one..no ftIl. Annie to defnOn.Ilr.le it one
night. 11". guaranle«t 10 hold &Yefyoroe·.
. l1enlion.

You can auper1mpose _;oJ pallem.
on Ihe .ame O"d for comp.'i.on pur ­
poses. The rnolutiOn ollha polar g'aph I.

quite good Though the CU~ become •
bil jagged at time• • lhe 'esulls utilize the
h ig h·resolutiOn capab,lities 01 bolll the
App le and Commodore computers.

One 01 Ihe Ie.. d' . ..backs to Ann ie i.
Iha lack 01 p' ln ting ,ou tine . to accomm~

d al e . .., Ious p, inters , Lika msny programs
lo r Ih. am.'..", community. Ih ls o ne Is
..ri tten by .. la llow amalau' . Jim Ra utio
AJ3K. J,m wrote It>e prinl rou tine lor h i.
FX-80 prinler, which mean. it coesn't ..ort<
with the Commodore print"'s. All is nol
lO.t .ince t". resulls of Annie can bes.a_ 10 la pa Of dIsk and ,ecalled al a
Iat", lome. T". stored pIOI can be 'ecalled
Iat", on and printed USing wha l_ lI' apn.
leSl1l.a'd-copy pr~am you may"".... The
rout,ne itself ShOuld nol be d,'licull. and

Jim i. eeu...,y aoliCiling leed~k I,om
his USoef1; tor varIOuS prinler conlogura·
lions. By the time 'fOU read this. adcI,tional
inlOfm.tiOn m.y be .vait.blll.

Ann ,e is 100 percent machine code. The
compu t.tions a'e com pie • • bul t h. y
breeze /liong at the ma _imum speed /II ·
lo..ed by th. 6!i02 prcceseor. Il"s qui te lm ­
pressive 10 ..a lch th e Plot appear belore
YOU' e yas as Ann ie calculates the pattern.

A!thOUgh my lo..e' made it up belore
the bad ..e.lher. my -«>-meter d,pole is
ba'ety 151eet a U lne ground. Annie lias al ·
k,>w-ed me to ..t in thecomlort 01 the ollie.
a n ..inter long ..,II> ...rm teet and t.k••

1I.e MFJ Anlenne Bridge to m.k•• preli,..,.
inery I......... p. selling th e imP«l.~••t ~
Ohm• .•nd lound the bMt ..t"ng of lhe
l-olron to be ""'Y. ""'Y c\O$e 10 Ihil.

No.. lhe .nlenne beoi'n 10 petform .. it
-'>Guld' SI.lion. lrom all owe< lhe -.ond
o;eme ro..-ing in tl ..enty ... . good 1"'"
dey!. Tenl.I'YeI)'. I called. CO. not . _peo;t­
ing muc:h trom th,. teeny htt.. lump 01 in-­
ll ... e l.nc••nll capacil.nc. • ... 'pri•• '
RIght aw.y .n ans" er . . sag I,om touth·
ern USA. Then. OYer the ne_t hOUr, liter.11y
llozen. of . t.tion.: Eng l. nd . Ge,m.ny,
USSR. F,.nce. Canalla. Italy, . nd SO on
... nt il I li'ed o f Ihe g a me, S.. itchlng tJe.
I..een my . ta nda rd 14AVa a nd the Isotton
20. Ilo ... nd lIB much as t..o S·u nits dlfler·
e nc:e and lIB liUle as no d ifle'ence ee­
I..een Ihe two anlennas. Typic . lly. when
condllions .'e good. sm.1I .ntenn•• often
perlorm .. ..ell as I.rger ones. When CQn­

l!,lion' ." POOl' to nurgi....l, 1I>fIn lhe
I..ger .nlenn. wor1<s bMl.

_ . I ShOuld lell \'OU IftIll _

tI'IOUgh it i, , compromise. the B~I.' 1110­
Iron ....tenn.s does work ..... 1. You won't
_ out .ny of the Big Gun OX tt.hons.
tkll l...... \'OU l!1dn't e_peo;l to . llod \'OU1 For
• Field O. y porIaI;Ile a nten...., • vac.liOn
• nten.... or lor , eondo Of apetlmenl lo­
e.lIon. \'OU'lI lind th e BH.! .ntenna. good
one. In lac l. for the travel tla,Ier or RV
o..ne,. I belie. e it ..o ... ld be nearl y ideal. II
is inconspicuo... s , does not look I,ke . n .n­
te n na lIhe,eby no l aro... slng s ... spiclous
neilOhbOfsj, and does perform. You can
co. er all o ' the ON portion 0 ' the t..enly·
meier band or all 01the phone portion with
IwO d, IIerenl settings. You mu,l I...ne il
-V carefully for be.1 match to t". so­
Ohm Iranscen-er outpul. but • little pa­
lience her, will _ 'ltd 'fOU l'Ian<l$OlTHl'ly

The lsalron 20may beotlta'necllh'OUQIl
\'OUr lIN.... Of l!'teel from the &/a/ Cam­
pan,. SR. 2. 80_ /i2, Euetta OK 74342. The
poca ia $010 95 plus $3.50 shipp;ng. pack.
lng, and handl,ng charges. If you""", .ny
spee,fle qUftSlionS a boul th is antenne or
any of I". o ther Bila! spac&-seving ant.,...
n.s. \'OU'II find Ralph 10 be oblilOing and
know ledoNbie . Call him a t (303;.687·2837
or (Pf8}2!>3...f090f,

WHAT DO YOU THINK?

Jim Qr., W1XU
73 St.ff

MAIL-OR DER ANNIE
Tner,'s • song Irom my COIleg.e d.ys

..,i llen b\" lhe I.te Harry Gnepin. It·s a t.le
01•~ in the new weat ..no has senl
for a maikwdef bl'lde. WI>en _ .teps
down ItOfT> the Slagecoach _ ', lat from
a beauly. tkll to lhe lonely~ $1'>8 ',

lhe beSl thing Ih.t"....,.. happene(I to him.
Her,..".. ..as Annie.

I doubl " H. rry en"",n ..... inter8$tocl
in .nlen.... cWsign. tkll if he had been. I
Ihin k he migi'll h• •e written hi' "". iI-cro.r
.... nni••bout the antenn.·.naIY'i' p,o­
Otlm • •• ilable I,om Sonnel Sort..are, Irs
.v. ,I.b le lo r Ihe App le II eene••nd the
Commodore~

Cont,.ry to Ihe bel iels 01 same. Ine x·
pe n, I. " comp~ t ers a ra .ery po.." dul
.. t>en m.tched .. ,th ..e ll-.. ,itten saltware.
Th" pa.1 ...."'at years h..... ....", m.ny
program. released lor am.teur·'.d,o .p.
pllc.hon• . bul ,_ reelly put t'" ha'd..a'e
to lhe teet. M. il.()rder Anni. does'

Ann.. might besl be descllbed ....om-

Ha... you ,ecently purCllased a ne.. prodUCI Ih.t 1'1.. beer! '''''!eWed in 731
II you h..... ..,Ite a nd lell u. ..hat you th ink /lboul il 13 will publish your corn­
menlSlO you can share them ..Ith other hams. as p.,t 01 OU, cont,nulng ellort 10
bring you lhe besl in ""'" product information and ' ....ie..s . Send you, tr>ollghtS
to Revle .. Editor. 73 ""aga l ine . Peterborough NH 03458.
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$499 5 ....--
-~-

RAMSEY 0-3100
DIGITAL MUlTIMETER
_t>le.""""" G'\I.... ..--
su......- onvtY-
<:os! • "'~'''' COIOi .,.".., _
""'''''''- ..,.,..,. ,_.ICcl>Oi.. ...._,.. ,..._ . ,"'''''1
'~Pu1 ,..• • • ...- pn>IOCt"'"
on .tt '""II'" • 3\1 tl'\I'1 t CO Goo·
ploy ..,~ , u,o zotO. ...'0PO'O""
& _ eAT. ' nd...,ot

•

-

•

45 MHz DUAL SWEEP OSCILLOSCOPE
$799.95 *-....,._..--

--_..._------_.--_ __10 -.. 00__

_ . 0 000...__, ' ''-'
___ _ _ O~_ ..Ol_ . .... ... _
_ _ • • _ '4 . ...__ ""',C><>l_ E.--...
_.'_ _ , . __' 1'__', z.... -.. · ....._
_oI Ct" ()-<1. _ , __ • _--'-- '-- -_.- ...-..._--.... ..... .. __ ..._---.....--

NEW RAMSEY 1200
YOM MULnnsTER
cro.c. " ,__
LEO' , h<a o, "...._,~_ 01 _ ..__.

""",""" 201< _ -...v
. ,.- , 3\l,- " " ..__" •
_ I)' ...I<:~ • :10_,ong
'""9"' • " "".~ • IIq>
" ,-, pial", ""..

$249 5 - - -
-~-

RAMSEY D-ll00
I' YOM MUlTITESTER

Coonpk t ""'9'*1 '"
......<.e. * odo,," y '"~.. _
f.-I.. ,.. '''''''- ' mor",, _ _KI" . OOo.ol>lO'_ p<ecII.>Of'

"""""'II """ • 000.01>11 ......,.., "'0­,oe,_ ' "" __ COOl"M to<
,.... !le<l '"""''''... __ 1lK"_
-'$199 5 ,.., .._-

IIooU..., """"-

,

•

•1
•-

~-

20 MHz DUAL TRACE OSCILLOSCOPE
$39995 *

•

~--''''''W<'' : ~, ...,,-_""'*'" ""--"10_'-'"_....". F-....s_
• ..............4 ..... C><CUOlIOl _,__, "'IJo'III corCUOl .....
__"'" · TV __ ' ,.... • __-.~ .. "'IJ'I ...
""'Y ' _lI'*'aoOIt · ,_..__.. · Z ..... • "'IJ'I ___...... ..y_.''9 _--'1< . ......-ion_
• toeo _ "''9II"''''lII • USA _ " 0.00 1* _ lot_~ " .... ...-.
_'1"'~__ "' ""

- .
•••--

S1n.r.;
. 1<O.r.;

CT·5(I • •I ,. ,., .. , .•.
R..· , roo_ ",,"pm '"

CT-50 8 DIGIT 600 MHz
COUNTER
A _ ..101...b botn<; ~ "",Mo, *.,n""''''''"'
,...."" freQuency . daPlo<, ..n..n 'u'~' ' hO CT·
5(1 .~IO . d"ll;'0.1 .oadou' 'ot moo, .~y ,........
• ~ mV @ 150 "'ttl 1ypocal ""'''' '''''Y• 8 d>go l
d,opIoy • ' PI"" oe<:u ' ocy

$1699 5 -
, ,I ,r.;

$1699 5
8p·."~_. , .... ,

CT·125 9 DIGIT 1.2 GHz
COUNTER
" • dog" <"""," ,....,.."I ""t~••,,'orm "noI. caol·
,", "_-. trIOt• • gllO 'M"""" • 2a", v @
150 "'Hz lyp""" _''' '''' ' • 9 do•• ' d0ll'lo,
• 1 ppm ""....'K ' • d,ll'l&. 00kl • _ , ,npu,"w.," p'H"'PI

$1499 5 . - -ole a<Iapl..

CT-90 k.,
OY-' 0 1 P..... ..-.,,_..
ElP-oO noa<! PK" _

CT-90 9 DIGIT 600 MHz
COUNTER
T... mot, ..,...',Ie 1OI .... ' ...n $300, f "M" J....." ..... 11"'. Ij""", • ~ d'g. " • 11"'" " ',!>co ' ",
• d•."lay hokl • 2$m~ @ '~MHz tvP"'"' _ .
" , ,," . ' "(I MHZ ,,__ 1<>< WWV COI,t><O',"",
• , llfI'" t«,,'ocy

,n.M
'M

&T470 7 DIGIT 525 MHz
COUNTER
LOG" "OI,'y . O. " """ft,,,,,,,h " ' iUl f UM"
• 3 , ,,•.,uo""y " r>gO'O NC " ...,, " pro omp ' d ual
.... eel..... go,. to"... • Qlt. """"'v",,,,,,.t,,,
• ~V. 1~ "'HI Iyo'o. ' _a."",• • w ","
I,-""",y '""90 • I W'" ""cu,.cy

$1199 5

•----
P5-2 AUDIO MULTIPUER
r hO PS-2 .. _ "" t-oqh_'IIO'l_
_""'__M~Ul' _
--. . ... ..... 1'1. _, 1 ..•_._ ...,100< 100 00 01 _ &----"'_......_...

DM· 700 DIGITAL MULTIMETER
1"0" ",_,,"."<lCICIyoII_ f ..·
tu... _l'lId ' ........ ,__5"",,·
_ • 3., """ '" worn ~(O ......... . __
_~P'e<,...", . _toe_...
$1199 5 $499 5 -

PR-2 COUNTER PREAMPr... PFu . _ .... __
_10", ' ,lDl _ ~ _ . BttC
.... ....""• • 1"0' "" . _

-~-_....
~-

PS-18 600 MHz PRESCAUR
E.o_ .... ,_"'_-'_ '"_ "'HZ · ~ _ ._try 10""·
....Ity • • " 4y 25mV . ~ ...... . B"IC....._.._""Y_
$599 5
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NOW-FCC TYPE·ACCEPTED TRANSMI TTERS & RECEIVERS AVA ILABLE
FOR HIGH·BAND &UHF. CALL FOR DETAILS.

HIGH QUAUTY XMTR & RCVR MOOULES FOR
REPEATERS, UNKS, TELEMETRV. ETC.

• R1441R220 FM ACVRS lor 2M or 220 104Hz. O.l5uV J
sens.;8 pole xl allil ter & ceramiC utter in j ~l, helical
fasonelat Ironl end for exceptional selectivity, ti e
:> l 00dB at J; 12kHz,besi availab letoday. Flut· . ~

ter-proot squelch. AFC tracks drifting xm rre.
Xl al oven avai l. Kitonly $138.

• R451 FM RCVR Same bu t fOf uhf. Tuned
lineIronl end,O.3 uVsens.Kitonly$l 3B.

• R16 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wlo AFCor tlel. res. Kitsonly $118. areo eveu w/4 poktl ilter,only$98Ikit

• R110 VHF AM RECBVER kit tor VHF aircratt
or ham bands or Space Shuttle. OnlyS98. 2z.0<'.

• T51VHFFMEXClTERlor t OM,6M.2M, or ~.
22O MHz.z wenscoounocce.up lo 3W " iJII'
rnterrnment. $68Ik it. -,,-~

• 1451 UHF FM EXCITER 2 lo3Watts. Kit on ly S78.
xtaroven avai l.

• VHF & UHF LINEAR AMPLIFIERS. For either FM or SSe. Power levels
from 10 to 45 Watts to go with exciters & xmlg converters.Several models.
Kits trom $78.

THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)

Band Kit Wired
10M.6M, "[2M,220 ssso S880

440 $7811 $9811

FEATURES:

• SENSITIVITY SECOND TO NONE; 0 .15 uV(VHF),O.2uV(UHF)TYP.
• SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER

&CERAMICFILTERFOR > 100dBAT:t: 12KHZ.HElICAL RESON·
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD.

• OTHER GREAT REC EIVER FEATU RES; FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRAN SMIT­
TERS,SEPARATELOCAL SPEAKER AMPUFIER & CONTROL

• CLEAN, EASYTUNETRANSMITIER;UPT020WAnsOUT(UPTO
fiJrNWITH OPTIONAL PAl.

RECEIVING CONVERTERS LOW·NOISE PREAMPS ACCESSORIES

SCANNERCONVERTERS Copy806MHz~on ' " Y$CaII­
'*_Wi....esled ONLYS88

• MO-202 FSK DATA MODULATOR_Run up
to 1200 baud digital or packet radio sig­
nals through any FM transmitter, Au to­
matica lly keys transmitter and provides
handshakes. 120012200 Hz tones. Kit only
$45.

• DE-202 FSK DATA DEMODULATOR. Use
with any FM receiver to detect packet ra­
dio orother digital data in "202" modem
format. Provides aud io conditioning and
handshakes. Kit only $38.

• COR-2 KIT With audio mixer, local
speaker empnuer.tau & time-out timers.
Only $38.

• COR·3 KIT as above, but with " courtesy
beep " . Only $58.

• CWID KITS 158 bits, easily field program­
mable, clean audio. Ki t only$68.

• A16 RF TIGHT BOX Deep drawn alum.
case with tight cover and no seams.
7 )( 8 )( 2 inches. Designed especially for
repeaters. $20.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separete orvott fu nct ions with
toucntonese, e.g., repeater and auto­
patch . Use wi th main or aux . receiver or
with Aotocetcn.Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch, phone li ne remot e
contro l o f repeater, secondary control via
repeat er receiver. Many other features.
Only $90. Requ ires DTMF Module.

• SIMPLEX AUTOPATCH. Use with your FM
tra nsceiver. Sys tem includes DTMF &Au­
lopatch modules above and new Timing
module to provide simplex eutocatcn and
reverse autopatch .Com plete patch sys­
tem on ly $200lkit .Call or write for details.

•

*

Hamtronics Breaks
the Price Barrier!

No Need to Pay sao to $125
lor aG.A, FEr Pre.mp.

Model Tuning Range Price

HRA-144 143-150 MHz $49
HRA·220 213-233 MHz $49
HRA432 420-450 MHz $59
HRA·( ) 150-174 MHz $54
HRA·( I 450-470MHz $64

FEATURES:
• Very low Noise: 0.7ea VHF, 0.8dBUHF
• High Gain: 18to 28 dB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• latest Oual-gate GaAs FET, Very Stable
MODEL TUNES RANGE PRICE

LNG·28 2&30 MHz $49
LNG·5O 46·56 MHz $49
LNG-144 137-150 MHz $49
LNG·160 150-172MHz $49
LNG·220 21Q.230 MHz $49
LNG-432 4(X)..470MHz $49
LNG-800 800-960 MHz $49

Low-noi se preamps with
heli cal re sonat o rs reo
du c e in te rm o d and
cross-band interference
in c rit ica l app lications.
12dB gain.

­"""",.._1.a
~~

' ''- 1.08
~

~

27-27.'
~­~

' ''_108
,.._108­~

­InpufA""IJO

~~

~~

~"'''_106
, 05-- 1. 7,....,...'_1.'......,.
=m
=~
m ·m
-~
m·~

~.~

C5_031
ca-oe
~.~

~~

~ ~~

~ ~

50-5" ~-e.Jll

Ill %> .. 25
'...... ' 08 ~-e.Jll.

'Ad<ll201of2M_

.59...
S1S

...
$39...

For UHF,
Model XV4
Kil$99
W ired $169

For VHF,
Model XV2
Kit $79
Wired $149
(Specify band)

VHF MODELS

Kit with CIIS..
L.., Case

Wi'"
UHF MODELS

Kit wi th Case
L, u C. se
WI'"

MoOels 10 .......". j,.,.",y pqocllcal rl & ilrange 10 ~stefl lOSSB,

FM,ATV,etc. NF _ 2 dBQfIeM.

VHF& UHF LINEAR AMPLIFIERS. Use with above.
Power levers trom 10 10 45 Walts. Severa! models,
kitsnom$18.

FQf SSB, CWoATV, FM. etc. Wtry pay big bur;l<1 lor. multi
mooe rig Ior eactt baf'Id'? can be ~nI<edw;'" reo;ejo,ewn"""·
en IQf I,snsceM!.2 WallSQUlpul m l, lWall uhf.

E..citer AnI......
II\f)UI Rengfl OUlput

26-30 ' ''_106
26-:/\l '45-'06
26--30 ».~

27_27 . '''_I'' ~

26--30 220--222-
50-5" 22O--nof

''''' '06 »'!12
5O-M ' ' '-' 08
'''-'06 2&-30

•



John J. Meshna Jr., Inc.
p. o. Box 62 19A11a-tonSt R Lynn, Ma. 01901 Tel' (617) 59~2275

•

Green phosph or CRT

I

•
.-•

+5, +1 2, -1 2VDC Supply

1
12\S~P~

::'
•

$50.00COMPUTER TERMINAL BUILDING BLOCK
This is a great beginning for a co m p u ter t erm inal. It is a b rand new , Panasonic, 9 "
TTL inp ut m onitor co m p le te with its own self-con ta ined , switching power supply ,
and a removeable (fou r screws) triple ou tput power sup ply. T he who le assembly
runs on 11 5 /23 0 V, 50/60 Hz. Now fo r so m e speci fics: 9 " green phosp h~r, TTL
inp ut monitor, attach ed regu la ted 12 VDC , 1 .5 A power supply used exclusive ly to
run the monitor an d an attached t riple outpu t switching power su pply wit h o utputs
o f 5 vbc @3 .5 A, +12 VDC @ 500 rna, and - 1 2 V DC @5 00 m a . The assembly has
mounting fee t and shoul d be a snap to make a c ase fo r. Comes wi t h hook u p data.
New, factory boxed. We are o ffering th is to you 4 ways:

*' COMPLET E SET- UP AS SHOWN , including m onitor, low voltage supply and
t riple o utput su p ply. SP L-116 -38, 14 Lbs., S5 0.00, 5 /$225.00

• TRIPLE OUTPUT SUPPLY ONLY , SPL·1I7 -38, 3 Lbs . $1 5 .00

_ 9 " MONITOR ONLY, (you su pp ly low voltage inpu t) SPL-11 4 -38, 10 Lbs. $ 25.00

*' 9 " MONITOR WfLOW VOLTAGE S UPPL Y ONLY, SPL-115 ·38, 12 Lbs. S 40 .00

It .

SEAGATE TECHNOLOGY ST 506 5',\" HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes p roven Winchester teacnology for
reliable storage of up to 5 megaby tes of formatted data. Some features of this very popu­
lar drive are : 5 megabit/second da ta transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the
same as used on many home personal computers. Each drive is checked ou t prior to sh ip­
ment. Comes with data. On{ya few on hand, so order early.
Shog. wt. B Ib. ST·506 $Oi§.6e REDUCED! now only $175.00

TI 99/4A Owners: We are in the process of developing a Winchester Hard Drive
subsystem for the Texas Ins truments 99f4A. Please call or send SASE for further info.

•

1/2 Height 1 MEGabyte Disc Drives
Here we go with ano ther b loc kbu ster buy on disc drives which shou ld
m ake the competion 's head sp in ! We are o fferin g brand new, Mitsubishi
no . 4853, I /2 height, 1 megabyte , mini flopp y d isc d rives. These drives
are beau tiful. T hey are fu lly Shugart 34 pin compatible. All are double
side, d ou ble density, 8 0 tracks per s ide uni ts. Each runs on +5vdc, .5A Use with
an d + 12 vdc, .7 A. J ust the drives to use wit h your IBM, Sanyo or other - IBM
compu ter. Each order w ill come with schematics and p in out data. • RADIO SHACK
SPL-85C-35 $ 175.00 each $ 175.0 0 each, 2 /$ 32 5 .00, 5 /$725 .00 - HEATH
New. 75 watt power supply. +5vdc 5.5amps, +12vde 4amps, - 12vdc .3amps • XEROX
115/230 input. Made by GI, fully enclosed, with schematic. - SANYO
Shpg. wt. 41b. PS-10 $50.00

HIGH POWER SURVEILLANCE IR SCOPE This In fra-Red scope was designed speci fical ly for lon g range surveillance
use. T he bu ilt-in, totally invis ible , 50 watt halogen lamp IR source is
coupled wit h a p rem iu m grade t ype 60 3 2 im age co nvert er tube, 265 m m
f4.2 le ns , and 16 power military spec., color co rrec ted eyep iec e make
this an ideal u nit for viewing o f clan destine ac tivities o r an imals. The
scope is capable of detec tion at m o re than 300 feet, recognition at
300 feet and positive fac ial ident ification at 150 feet. It runs on
12 VDC wh ich makes it ideal fo r mo bil e use. It co mes w ith a rem ove­
able hand grip w hich allows for t r ipod mou n ting, 2 power cords for
cigarette lighter or battery terminals , in s t ru ctions and a 9 0 day
warranty. Li sted below are accessories wh ich mak e this a ve rv
versat ile instrumen t . The scope and accessori es are new a nd iuaran­
teed functional. Net wt. 5 ·1 /4 Lbs.
In Sco pe part no. ELD Shpg. W1. 7 Lbs. s 735.00 ea.

MA LE "TOo f1.6 CAMERA DAPTER for SLR cameras
Shpg. Wt. 1 L~ $129.00

MA LE "C" to FEMALE "TOO ADAPTER for CCTV, requi res use
of above male "T" f l.6 adapter. Shp g. Wt. 1 lb. $29.9 5

ACCESSORI ES: :::;:;c::::-:---,--:::--:::--,---,---:::::-:::---- - - - - - - - --------------- -
12 VDC GELL BATTERY for above. Shpg. Wt. 6 Lbs. $35.00

BIOCULA R EYEPIECE which can be used in place of the standard
ey epiece. This allows the scene being produ ced by the IR viewer
to be seen by the operator up to 4 ft. away. 2 Lbs. $89.95

Free 72 page cata logue available or $II:Ind $1.00 for 1st
class service to P. O. Box 62 E. Lynn, Ma. 01904.
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FIRST WITH US, .I IlH
THEN THE WORLD!
Better communications start with your subscription

to 73 for Radio Amateurs
- - --- - ------ - - - - - ----- - - - - - - - - - - - - - ---- - ---- ---

YES
I Start my no-risk subscription today and send me 12 issues
• of 73 for $19.97. I'll save 33% off the newsstand price!

o CHECK/ MO 0 Bill Me (pinor make ch<ck p.of oblr to 7))

C.Nodo &. M••ico $22.97, 1 1"'0' only. US fundo drown on US bonk.
~ aurfocc S19.97. I 1"''' onlv. US fundo dr''''n on US bonk,
~ ....,..;j, I'k- inqw",. Mt- ,!low 6-8 -..1<, b ddi.......,.

Name _
Address, _
City State Zip _

'7~fi..R..dio ~
I ~i\lnatelirS tl

PO Box 931, Fanningdal8, NY 11731



AMATEUR CENTER

AEA AMT·1. REGULARLY $479.95

NOW ONLY $299.95
THE AMTOR TERMINAL UNIT I I I worxs with any
ASCII terminal or personal computer with a term inal
program. Also works ATTY, CW, ASCII.
ORDER YOURS TODAY I Limited quantities.

PHONE (605) 886·7314

New & Reconditioned

HAM EQUIPMENT
Call or Write Us Today For a Quole!

You 'll Find Us to be Courteous, Knowledgeab le
and Honest

" AMERICA'S MOST RELIABlE AMATEUR RADIO DEALER"

SELL·TRADE

STORE HOURS:
' ·5 P.M. (CST)

MOHDAY thrv fRIDAY
OPEN SATURDATS

!rOIll' .) P.M, (CST)
CLOSID

SUNDAYS/HOLIOAn

~:a~
P.O. Box 73

208 East Kemp
Watertown, SO57201

MOSElEY
NY!
' ...LOM....
RADIO OUIOOK
ROBOT
10HN
nux I MTGAIN
TlN·TEe
TIIO·IINWOOO
UNADILLA ' I EYeD
l'.lU U

·BUJ~J~ETIN

DRAKE
ENCOMM
HUSTUR
ICOM
JANEL
IANTlOHICS

'"".
LARSEN

."
MINI·PlODUm
MIlAGE

WE SERVICE WHAT WE SELL

Write today for our latest

Bulletin /Used Equipment list.

~~~ For m Ole lnan 40 yeor'! we
'r- nove been serving the omoleu'

l'::"'~ community w ilh QUALITY PROOUCTS ond
[)£P£NOABl.E " $.E·R·V-I-C·['· and. we fully '"'e nd 10
corry 00 th is. proud trad it ion WIth even~E new

producl lines pl us the some " fo ,,' trea tment you've

come 10 re ly on. Our tecoodinoeed eqUIpment i$ of the
finest q ual ity w ith 30, 60 ond even 9Q.doy pom. and
lobof worronhes on selected pieces.

And, remember ...

.IA
AMECO
AMIRITRON
ANTEI
ARRl
lSTION
ANTENNA

5PlCIlLISn

lA W
BENCHER
BUTTERNUT
Ctmla An
OllW'

MICRO CONTROL SPECIALTIES

,

The only repeaters and controllers
with REAL SPEECH!

Create messages just by tal king .Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perlect fo r
emergency warnings. c lub news bulleti ns, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - o nly with a
Mark 4.

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

Call or wri te for specifications on the
repeater, contro ller , and receiver winners.

No other repeaters or controllers match
Mark 4 in capability and featu res. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Only Mark 4 gives you
Message Masten... reat speech • voice
readout of rece ived signal strength,
deviation, and frequency error • 4­
channel receiver vot ing • clock time
announcements and function cont rol . 7­
helical filter receiver . extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.
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ONTESTS

aSL OF THE MONTH
To enter)'OUr a&.. "",it i1 ln an envelo(le 10 73 80 Pine Street. ~lertlOfoughNH ll345lI.

Aun: 0Sl 01 lhe Monlh. Winners .ecetve a one-YNr subscriplion (or edenston) 10 73.
Entries not in en.alCiPlt cannol be accepled.

each pIlOne COl'Ilacl and 3 palnls IOf each
CW conlact, including contacts wllh Olher
Washinglon slations.. Multiply OSO paints
by lhe total number 01 dilletent s lales., Ca­
nadian provinces, a nd other foreign coun­
tries worked.

All others score 2 paints lor each phone

conlac l and 3 points IOf eacll CW conlacl
wilh a Wash inglon slation. Muiliply 0$0
paints by Ille 100ai oumber of diflerenl
Washing lOn counlies worked l39 mad_
mum). There will be an edra mUlliplier o t
one for eaCh group 01 8 conlac ts willl ille
same Wa s h ln g lo n counly lo r all non ­
Wash ington stations.

AWA RDS:

Carlilicales wili be awarded to fhe h ig h.
esl-scorlng Sla tion (bolh single a nd mulli­
opera tor) In each s tale, Canadian prov­
ince, ' o re ig n coun try. a nd Wa s hi ng to n
coun ty. Add lfiona l ce rti 'i ca lea may be la·
sued a t the discretion of Ihtl ConleS l Com·
mtuee. Worked Fiye BEARS Awards a lso
are avallsble to anyo ne working 5 c lub
members befo'e, during , or afler Ihe a so
pal1y (unl ess previo us ly Issued). All a so
pafly e ntrie s will be sc reened by thtl Con­
leSI conmntee 101 possible Worked Fi.e
BEARS Awards. Worked Three BEAR Cuba
AWSfds are also svailable tOl work ing 3
Nov ice members. All 8EARS AWSfd s olher
than aoo party ce rtllicstes e re handled
by Roy 8 f8 she.. W7 RJW, 57 11 Soulh
129t h Streel, Seattle WA 98178·lSee page
28 o f the August, 1979, issue of 73 for
more details.)

SCORING :

Washinglon alallona score 2 paints tor

EXCHANGE:

a oo nu mber, RS(T), and state. province,
counlry, or Washingto n coun lY.

WASHINGTON STATE
oso PARTY

0100 UTC September 14
to 0700 UTC September 14

1300 UTe September 14
to 0700 UTC September 15

1300 UTC September t5
to 0100 UTC September 16

The IW lln Ue l h annual conteet apon­
sored by the Boeing Employee.' Amale ur
Radio So<:llIty (BEARS)la divided Inl o
three operating period., aa Shown. All am­
a le urs arlllnviled to pafllclpate. All bands
a nd modes may be used, btlt noCW asos
a re allowed In the pIlone bands. Stellons
may be worked once on each bsnd snd
mOfe lor conlllCt points and more than
once eaCIl !:landlmode If they " e add i­
tional mulli plie rs .

and ShOuld be adClreaaed 10 ARAl head­
qUaf1f1f'S.

FREOUENCIES:

Pho ne_18 t 5, 3925, 7260, 14280, 21380,

""'"CW- 1805, 35&0, 7060, 1"060, 21060,
28180,

Novice - 3725, 7125. 21 ISO. 28180.

Onty one "gnal pet' band a l a ny given
lime ia permilled, regardless 01 mode.
While no minimum distance is .pecilied
tor conlacls, IKlUlpmenl ShOuld be CS(la­
ble 01 reat communiCallons (Le., able to
communicale (>Ye< aileul 1 kin).

Mulll-opera lor stations may nol include
asoa wilh lhelr own operalors excepl on
IrlKlua<>c1es higher than 2.3 G HL Even
lherl. a complele. di Herenl Sla llon muat
1I~lal tor each OSO made unde< lhese con­
dillons. Abo¥<:! 300 GHz, contacts are per.
milled lor conlesl c redi t only between
licensed amateurs 01 Technician c lass or
higher using coherent radlalion on lra ns-­
mission (e.g_, laser) and ~plcryingat leaat
one slage 01 electronic detecllon on ...--A .Iallon located preciSollly on a d lriding
line between grid squares must select
only one as lhe Iocalion lor lI_chanoe pur·
f)O$O$. A dillerenl grld-squarll mulliplie<
eantI(lt be given OUI wlthoul moving the
COfl'I()lele alation (Including a nlennaS) al
IeaSI 100 meters.

EXCHANGE:

Grid-square Iocalor ,...... J anual'y. 1983,
OST, paoa 491. ExChange 01 signal rllporiS
Ie oplionaL

SCORING.-

Count one palnl for each complele 50­
or 1«·MHl aso, Iwo paints 'or each no.
or 432-MHl aso, Ihree points lor e'"Ch
129l).MHz 0$0, and four poin!s for each
2.J..GHz or higher esc. The multiplier IS
Ihll tota l number o f dilleren! grid squares
wo rked per band. Each 2 " 1 grid square
couma es one multiplier on each band it is
Work ed. Mult iply to tel a so poinls from a ll
ba nds C>ptIfSled by Ihe to tal nu mbe' of
mu ltipliers 'o r final score .

ENTRIES:

Enlries m:lst be poslma.rked no laler
Ihan 30 days afler lhe end 01 the conlesl

AWARDS;

Awards will be I"utld to lhe lOp single·
ope ralor score In each ARRl sec tio n, a .
we ll U top single o pera lor on eac h ba nd
In lIach ARRL$eCliOfl where slgnif icanl e f.
for1 or com Ptltition is ev ide nced. Multi" p"
eretor a wards will be lasued for t he lop
SCOrllin "ach ARRl $eCtion whe 'e sig nili_
can l ellart or competition is ev id e nced.
Howev.." muut-cperatcr enl ries are no l el­
Igible for alngle-band awards ,

Robert Baker WB2G FE
15 Windsor Dr.
Area NJ ()8()()4

ARRL VHF aso PARTY
Starts: 1800 UTe September 14
Ends: 0300 UTe September 15

Sponsored by trw ARRL. ,he objeo;H\'tI
of Ihi, conlestl. 10 work a • ...-ny smateuf
staliOnS in •• ...."y diH..otn' 2 • 1 grid
squares as pos.sible using aulllOflzed am­
at_ f.equencies abcl'ie 50 101Hz. 0pe<8"
;nlil catego<ies in<:h..d.: I;ng.e operator
mull~ 01 single band 8Ild mutll·opeUIlOf.
Single-band en'..... 01\ 50. , ..... 220. 432.
and 129&and-up utegorie$ "'Ill tot recog­
niZed bOt,. In 0$1 SCOIlI IIs"ng. al'ld In

.....rOs offered. Contacts ....y lit~ OIl

any and all bandS without jeopar(IilIng
single-b;lond-enlry ••alus.. Such 1d<,l,liQnal

contacts .'. eneou'aged and S/'lOUI(I be
reported. Multklpeta lOf ,t.liOn. muSI 10­
eare all equipment lincluding antennas)
within .. eircle whose diameter does IlOt

uclINId 300 met&l'&
Rel,anamilhng eil_ 01 boH. stations

or uN 01 repe.''''' frequencies Is not per­
mitted. AlSO, use of ..... natiOnal simple.
lrequency, 10t6.!l2. or immedi8lely adja­
cent g .....rd lIequencin i. prohibited, Only
recognized simple_ frequencies may be
used. such as 144.9010 1.5.10. 10t6 a9. O.S5
and 0.58. slid IH.42, 0.45, 0.48, 0,51 . 0.54,
a nd 0.57 MHz on Ille 2-meta< band. Loca l.
option aimple~ channel. and freq ue nc ies
adjactlnl 10 the ebove that do no! Ylolele
the inlenl 01 tile aboYe or tile aplrll and in·
ttln! 01 the band pia"" as recommended In
Ihe ARRL Repeata, Dlrw;,ory may be used
lor contest purpostl',

Slations may be worked only cece per
band lor credlt, re gard le ss 01 mode.
croeebeou a s o s do not count Pa l1 ia l
a so. do no t coun l; bolh cslls, th" ' 1,1 11 ,,,.
change, and acknowled g me n t muS I ba
senl and recelYed.

fl~ed, pol1a ble , or mobile operation un­
der one call fro m onll 2 " 1 grid .quare
only I. permilled. A lranamlner used 10
contact on" or mOfe .Ialions may nol be
used SUbslKluenlly under any Olhe< call
during !he cont"t period (with Ihe e"cep·
tion of 'am ily stallon. whe ,e mOfe Ihan
one call la assigned 10 one location by
FCCIDOC); one operator may not give out
conle.1 asoa u.lng mOfe tha n one call­
sign lrom anyone Iocallon ,

CALENDAR
THE H OllIOA A"'AnUR OKiITAl.. CO"'''''UNlCAnoNS ASSOOAnOfrl 'IIEWSUllER

Stop 14-01$

Stop 14-01&......,.
0...- .
......r
Oct 12·13
oe 12_1:1
Oet 1..20
Oet , ..20
Oet 1'-20
Oet 1"21
HOOf 2-3
HOOf 1....17
OK 7-'
OK 14__15

OK 2I-Jan 1

ARRL VHF OSO ~rty

WlahlnflOII OSO ~rty

G.QRP-Club CW Ac11ri1y W.....nd
ARRL OSO ~r1y-CW

illinois OSO ~rty

Rio CW Oil eom..1
"RRL OSO ~rty-",-

"RRL Sltnulilad Err...~lC, T..I
Jlmoboo.. On The AM
Worlad All Y2 eom..1
Rhode Isllnd OSO ~rty

ARRL S... pala~..-CW
ARRl 5wMP1tak..-",­
ARRl leo-Ualer eom..1

ARRl Io-Mller ConI..1
ORP Winter S90rts -CW

NEWSLETTER OF THE MONTH
The Florida A""'leur Dig'lal CommuniCaliona Associalion (FADC.I.)f~

Seplember's prtze IOf ilS outslanding puDliC-aliOn, lhe fADeA > BEACON. You'lI
nollind a great deal ot In 'ormatiOn allOul FADC.I.ln the BEACON, no minutes 01
the last <neeling , no endllU pIllaa IOf c lub P8f1iclpalion_In lhei. place is a flood
01 malerial aboul packet radio-reoriews 01 ""'" equipment. modi'ie,lIion and
COfI$ln.oction 8ft1c1e$. t,ps. and lechniques, a ll pa.cked inlo a VOlume Ihal be­

cornea mora a Rlf...-.nee llOOI< Illan a newsletter.
Gwyn RaoIdy W1BEL puts II a ltlogether each month, wilh a sma.1I army lending

aaaiSlance , The many names Illal appear on lhe maslhead inc lude B<ad Vou
WB8P2E, Cheryt Voas. Oavld Hunt, Jim Homan W.OPH, Phil LaMafChe W90VM,
and ~l S/'Iaugt'~,a..y KF.EF, all of....-hom help Gwyn produce Ihis exceptional
jOurnal.

To ent .... )'OU. club's newsletter In 73's Newsle"er of lhe Monlll Conle", send
It 10 73.80 Pine 5t_.Pe1~h NH ll345lI, Alln: Ne wSieuer 01 the Monlh .

73 for Radio Amateurs • September, 1985 83



ENTRIES:

Logs m ust show dalesltimes in ure.
s tl lions worked, a.changes senl a nd ..,..
cah a d. bands and m odes used. a nd
SCOf" c laimed. Include a dupe !llMe1 lor
enl n.. Wltl'l more Il'Ia n 200 0S0s. EaetI .".
try must include a signed sta lement that
the decl~ 01 the Contest Commillee
...i11 be IC<:apted as li",,1. No lolls un be
relurnaod. Rnull$ o l lhe OSO parl)' ... i11 ba
maIled 10 all enlrants and a n SASE IS no'
reQuired Log shMts and summary shMts

must be pnstmarl<fId no la tet tl'lan October
17lh a nd se,,1 to : Boeing Emplov....s· Am.
ateur Rad io Socletv, c/o Willis 0 , Propst
K1AS. 1800115 38th Aveflue South. Seall le
WA 98188.

G·QRP-CLUB
CW ACTIVITY WEEKEND

Starts 0900 UTC September 28
Ends 2300 UTC September 29

All radio amateurs intetested In QRP

Ira Inyited to take part In the c lub' , Ac tiY,
ltv w-kltnd, No special exchallge intO',
millon wlS menlioned In tha ln rorma llon
(Hovlded bV the club, Theoperallno sched­
uled lor this la s t weekend Is as lollows;

(lllOO.11OO .1406C1,21060,28060
11(10.1301) • 3560.7030
1300-1400 • 10106
1.coo-l1OO • 1406C1, 21060. 28060
1100-1900 • 3560,1030
t900-2100 • 1406C1
2100--2300 • 3560,7030

Repnrl s on the ActMtV weekend are
we i4=omed by Christopher J. PlIgoe G~BUE .

Alamosa, The Paddock' . Upper Beeding.
St"vn ing . W"st Sussex . BN~ 3JW
England.

Full details on rnemt>llr$I'Ii p 0 1 G--QRP­
ClUb a re ava ilable lrom the -.r.ip
sec.etary, F.1ld Ga<rall G-t1-iO.... ~7 ms­
head cese. On.oids HeAth. BllTI'linonam.
el~ ~ Engl.nd

CMC COIlJIlWNICATlONS,
~ 711 Jelport , 1ampa FL 336 1~. (8131885·3996

MULTI-BAND SLOPERS
....... WOUII . . ..~ ....~""'..__... ~- .._.- --!OI' ..' _ '" _ .. _ -_. - .

__.e-. _ . • •• _ . e-o. •u•• • 05. ....." 2,, . _ , .•~lT"n-:"v• ••
_ _ .... ·C_'...".••,_ •._ ...._ .. ...... _ _
.1iAiiOOi.~ ,", " •• _)_ -...... .... "" _5" _1- ·00 _ ""··5 " ~, .. "".TlI..~ ....... ·..,... _ "",- 1" -
1.. H " , . ... .. " _ " • •

......"" .-: _ _ . ~ 5 .._
• .•_ _ ''',* ' 0,,... . "....., ,.....1
so", ..... ,...- ---, ......... ,_ona _

W"lINN ANTINNAS "'.....""..
sox 3 "13'. MT. P.OSP£eT. IL 00 0 $0

.. .~•• ••.. ./.'S····"'..

'REMOTE A PADo'
MODELRApa1

2 FOUR DIG IT OTMF
OECOOERS, PLUS 16 DIGIT

KE y pAO CONTROl

Ila'"1l5U'1C1 COII.ULTIlla
IIITJIODUen

TUlll THI WOIILD FIIO",.
VOUR H"'IIDHE~D VH"UH' IIADID

~nd c.",,, or """""1 0,",, " to

ENGINEERING CONSULTING
583 CANDLEWOOD ST., BREA.CA 92621

(714)671-2009

. ......._'_ _ _ --_.- -, ___-._.·...- __ _·-...··-1---... C DM lC IOf .. C ",," c·~" _ _ ~ _
OCOO<,.."., .... , "_PCS","",'" d • _ _ .....
" lOt ooס;:ס C·",&1 _-. ___......--_._--,._...- .... .......,_.----_ .........-· ' ...1-_... • • __~_ ..__..-_.....-.-. "0 _

_RAP.l ~_..._ _- .... '......-..--_ -. .. C»OS ~s••__
• _ ........_14 __. _ . _ __.._._ .._---.._...
_"""'-'__...._,~_Oc_----. 1...... . -.-- ... _ ...-_.... -'-::::"::._......_---- -­---- ...__....-..,. ~...- ..,.,-

$149.95
11 , ... _

-~",ten..,. _""
ana OT l,lf

, nfel",
11.S'!

1015389
10/IS89

11.79,..
311100

10111,99

"..1 1,1'1
101121S

S3,00
SU S
SU S
S3.00

"~51.551l1.

• •
. 5 5120 1 DT MF Rec e,.e,.
• Rece, ,,e all 16 DTMF dlg,ts
• N o add.t,ona l I"te,. ,n!l
• D"tput BCD DC ~e. fD,.m a t
• L"'" power (2 9 "'" @ 12 \1)
• Kit "'c l,,~ 3 58M~l cryo;ta l

2;> p,n IC 50det. re51St Ol"
C" P"CI<or$. d"UI s h.... t

a nd ~h""'a"cs ~[:;[

Call (305) 893-3924

RG8U-20 'I .P'L·2'!>gea end
RG214U dtJI s .I" ... S-h'eod. 50 oNn

Grouncling strap. _vy duty tubul•• bfaid
3/16 in. linntcl COlll* 10C111.
JIlin. llnned COlll* 3OcITt-

FR EE CAT A,LOG
COO a dd S2.00- FlA, R.., add S' ''' Sa les Tax

- Moon nl( -

$22.95

• Comp. te l. * 'rM & t... tf'(J
• User prog ra ..."ble
• LED . Ult"s ",d,cator
• O~ col l@'ctoo-out put
• Coro trol .-e-t" VS. m uU. ""d 'o

F--"'-~ . Control I.nk o.vol!
• C""torn IC "'."res hogh

"" .ab " ,t~ & small " ',,,,
• FIts "'5ode most ...gs run"

on ,'-' \lOC 135"'''1
• O"er 1500 d,"~nt ~M~s'

• Mak..... . c..I"'n t pr""'e ca ll on bU5y repeate....'
• Use It W tu en on ."doo or so"nd an ..I"cm
• Mom ent a", aM I" tchlng "" t puU;

M••",..c.cd . ~d II,... ec~p"'d, or send check M 0
Cal ed ~ ...n a dd 6'1l. oro<' ,nelu"". sh,pp ,ng USA ~na to

CON OilECTORS """' OE IN USA
Amphe no l Pl1 5 '1
PL-259 Te '/onISo1ver
PL·2S'I puSh ·on adap le' shell
PL25'1 & SO 2:¥.1
Dou ble Ma le COnneCl'"
PL 2stl DOU ble Fema le Conne<; tor
1 11 palch cord .. ,RCA ly pe Plugs each e nd
Red uCe l UG·115 '" 116
UG2S5 /PL 2591 0 BNCI
ElbO'" iM35'1i
F5!lA, lTV type l
UG 21DIU Amp heno l Typ.. N Mal e for RGa
BNC UG88C IU male
)116 Inc h M,ke PluQ 100 COllln. .. ,C
UG273 BNC to PL25'1

_.

"Decode-A-Pad"
$89.95

,
POLYETHYl.ENE DlELECTR'C

FlG59o\J mIl spec '16% .hiekl..__ ~..__.._ l.J411t
RG213 noncontam,na"ng 95 "10 _ ,id mIl Spec 36ctt1
~1 14"" "'" spec 96 "1. "I"eld 10C111,
RG11 U 96 ' '0 Shield. 15-<>nm mIl s pec 25clll.
RG8U96·I. Shield, mlI Spe<: 121.151100 ft . 01 31c1tt..
RG6AJU OOuble sh,eld, 15-<>nm 25c1'1.
RG58AU s l' anoed mIl spec 12Ull.
RGSB m, l spec 96'1. ShIeld l 1ellt

LOW LOSS FOAM DIELECTRIC
RG8ll. % "10 . h ,e ld ." ... , ...... Sl~ ,9S11 00 II. or l1elU.
RG59IU 10'10 copper bra id " klfl.
RG8U 80'1. Sh,elll l kJrt.
RG5BU 80 % ShIeld 07~ 't.
RG5BU \15 "• • h,e ld 10C1.t.
RG5'1U 100 '/. to ,l Sh,e ld, TV type "".." 1OCIlI.
RG8U 97 '10 5h 'eld 1/ ga .{eQUI" 6elde" 821 ~) 31 ~'t.
He a"y Duty ROIOI Cable 2·16 ga. 6-18 ga 36c11I.
Rotor Cable8·con 2·18 \Ia. 6·22ga t9cl1t Orde'. unde' S30 00 add 52 .00

Connectors-Shipping 10% add'l, S3.OO minimum
Cable- Shipping $3.00 per 100 ft.

12240 NE 14th Ave., Dept. 73 , No. Miami, FL 33161

• u..__~......d_ DTMF • .
• ReceoweaI16dog'tsas '''''''u l.I-.yuntMr , ..........U<'d

• Eeao'T ............ _""""...._ '" BASIC tooecode"","'·
d'll" stnngs. d_pley d'Cl'ts. sound .......... __
MCf"OIt-. conl"" ...1/0.... r-e.....,,,, be..

• 5oml". to UII-& ''''' prt»',oe • 12 \IDe .... auOoo _
t_ .. ,..... to ,~.. R$· 232·C ......., ,npu, on rour compu·
l.ec enl.er a somp.. BASIC P"'>!lrem.nd bag.n to d..eod..

• Semp'- BASIC p""IIram end 'n"true<....... ,'>el.......
• LEO Indocal.Dr
M od e I O AP · '
w.re c and Tested

Lhe'u.'" ~h,ppmg USA Cdl II<Idr"", ,,,,,, I
V"'A "n~ "' <" le rr~ r~ "' · "' "P ".~ ~,. ... n

--

,

TOUCHTONE " DTMF
to RS-232-C

300 BAUD INTERFACE
~

4 -'ti l -.= :mi"Lo= J- ,---. L l ~
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"
"

Bring
things
down
to
your
level!

THE
CHOICE

IS
YOURS

Ant",nflll$ 8I>d l'QIalOt mount on HAZER , o;omplele
sysTem tra ms l owe< In verTlCIll uP<'!iI"' pos'\lon Salely
lOC k syslemopetalotS ...",Ie '.~Ing or Io_.ng N.......
c.-. ' . 11 Easv 10_ t.a and oper-,,,
Com plete .", lor SO' or !<ISS 10 ..", ,nt;l"deI; w,nCIl.
cable. " ••(lwa, ,, and ">sl.uet.,...
Hale< 2 ·H......,.Ouly " .... I h q tt_ S2t7.oGppd.
Haz 3· Stand..." m ,aq It ..., $211.00 ppd .
H ·~ g " .. 16 III II load $27..00 ppd.
8 all TIY...t _"'lI TB·~ 'OI'''''of.tlOWI $.4:1.50 ppcl .

Mart ,n .'SO mlgs. alumInum lo ...e .. sp~I"c.lly

engIneered lo r ....... .....,1'1 tl\flHAZER Twos" .· 1.1·13
(13" ....de) and M-18 (18"" w ide' LIm,' '''' suppl y o r
facto ry closeouts 011.1. , 35 10_ &&Cllo n l " ~'dose

!)fl5J85 tI",. 1 0/1 518~ 0.08< now

GLE N M ARTIN ENGINEERING INC. ®
P.O. BOX 7 253
BoonYilie. Mo. 65233
816-882·2734

ATTENTION

Foreign Computer Stores!
Magazine Dealers

Available: Augusl (?)

• Unassembled Kit

• No Wa rranty

• Serv ice Assistance (7)

Available: April ,1985
Davton

Price: ~O-:l$219.00

• Full y Assembled Unit

• Full One-rear Warranty

• Com plete Serv ice
Facility & Staff

You have a large technical
audience that speaks English
and is in need of the kind of m i­
crocomputer information that
CWlPeterborough provides.

Provide your audience with
the magazine they need and
make money at the same time.
For details on selling lnctder,
80 Micro. Run. HOT CoCo
and AmigaWorld. contact :

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686·1520

TELEX-620430

"When You Buy, Say 73"

BUT LOOK BEFORE YOU LEAP

Both units are Packet Radio Terminal Node controllers
w ith AX.25 protocol, a standard RS-232 com patible port ,

and com mand format software. But many differences exist too.

B uying the Kantronics Packet Com m unicator makes
sense. You know our reputation for qual ity products

and after-sales-support .You knowtheKantronics t radition of mak­
ing computer interfaces and software that work. So take your pick,
the unassembled kit with no warranty, orthe guaranteed Kantron­
ics Packet Communicator, ready to work in your shack.

With a price of $219 we think the
Kantronics Packet Communicator is more than a bargain,

it's the smartest buy you 'll make this year.

IIItlKantronics
1202 E. 23rdSUeet f9131842-n4S

tewreoce. Kansas 66046
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Each month, 73 brings you
ham-radio news trom around the
world. In this collection of re­
ports from our foreign correspon­
dents , we present the lates t
news in OX, contests, and ewmts,
as well as keep you abreast of
the technical achievements 01
hams in other countries.

11 you would like to contribute
to your country's column, write
to your country's correspondent
or to 73 Magazine, Pine S treet,
Peterborough NH 03458, USA.
Attn: Perry Donham KW10.

AUSTRALIA
I(nll J.".",..smilh Vl(ll~L

PO eox 5JI)

Horlo/k 1.,.1Id
Au.rr.".,2899

NORFOLK ISLAND

Fo< lne ox 11,,_ to pick UP ~io
....U NI. condllloni h.vIII to t>e ,xeeptlon­
any f,..ky , Norfolk 1,I.nd', non com·
merci.1 and only brg_denUng 'laUon
"."smUa dally from 1830lITe 101130UTe,
running 18 Wlttl on 1566 kHz, II Is de­

signed '0cover NOflolk Island " ',om co••,
to cOIl.I," .1I1~ IQU." mil•• of It.

&.ck In the early Ilxlll., Ihe delly t'llna.
minion only Inted ten m lnutel. The Ad·
ministration swltchboll'd Ope'lltor would
leave th e awltchboard to briefly te ll us
.bout Hla w88the ' and IIny meetlngl or
other community lun.ct lona to be held.
TIIet Wil lI.

Gradually, the time on air Inc reesed to
half lin hou', lilti ng In. le w blrthdly greet·
inga Ind $OfTMltlmea a ahort requeat sea.
alon. The broadclata we ra popular, lIaten·
Ing wll I must tor .nyone living on the
ial.nd . A second t••nlmIUIIf wll Iltu.ted
.t the .'rport. lind the OIC loflh;:er In
chllrll'll tl'ler" WOUld ""tert.ln on SItu'·
deya. pl.ying papul•• muak: in tllfapersed
....ith progrnl 'epor11 about t!'le vweelIly
flight from Sydney.

A. time wenl on, more people beellme
involved with VUN!. VoIunl_1 from 1!'Ie
com"",nlty at tarll'l lool< OVIII" 1!'Ie job ..

announcers, Ilretching t!'le t'llneminion.
10 I••t unt il lunc;flllme. Tl'o«I mini"_
lrom v.rtous Cl'lun::hes .ould 00 In OMO
dey eech vweelI end~t ••el~ Pl"o­
orem. 10 t!'le It.lion eetuelly .emained on
Ii. unli l 2:00 pm Iocel lime.

An Old comme";:!el~ ......... INIIO
use to pick up Radio AUI"III. '1 1Ihort·
........, Pl"OO"em. .....1ctI tl'len could be ..
leyed ooer Vl2NL TIIil~e,elyot~

10, for inell nee, flit... 10 ""Of1d _ ,tll-
out t!'le need for I per8Ofl-al IIhortw ..
cetver. Bee end ABC ,A...I.alie! kinoly
made .wliletlle reaoy~ progreme on
lepe. ""'-1Oy c reating . w.rlety In 1!'Ie delly
broIIdc:ests.

In lit... rear-. YUHI bICamt' uPdl!led
.... ltll mOdern equlpm.nl, oper.t lng FM
and AM limull_ly,

A host of .nnouncere en...... tl'l.t t!'le

..,If. alld it seem. Illet S8-4 il .tllt OX on
20m. HI!!

Oil 15m. sometime. on Satun:tay allllf·
noons . ' OOJnd 1300 UTC on 21.270 MHz.
you might filld ZClAMIP oper.tlng from
the salt la ke of Akrot lri, ....hiel'l is .... ilhln 11'1.
sovereign base aree of Akrotln.

O ther actiwe ZC.s Ira ZC.CZ and
ZClWW••nd m.ybe .Iso .notl'ler couple
or so from the OfIekeli. base wI'Ik:h c....
noI be heard ffom my QTH due to the $lIlp
dl"anc".

CZECHOSLOVAKIA
RlKJoII K...ba /OK31<FO ARC)
Komenskeho ,.7718
9:55 01 TepoIr;.ny
Czeehoslowakie

QRP IN CZECHOSlOVAKIA

Dunng the lest til .... .,........ tile loIlo'/If·
ing lI.tlons....-e occupied wllfl oparlllillll
Q RP: OK1 AIJ , OKlAMM , OK10MP.
OKIOClC. ()t{IOWG, OKlOZO, ()t{lFAO.
OK1A R. OK1 MBK. OKI MNY, OK2BEI
O K2B MA. OK2BTT. OK2PAW. OK2S8J.
OK3YAC, OL1B8R, end ex.()l5AVF.

Among tile most eetiwe l'I.ml I. Pavet
0K28 MA '/Ifho hu been operaling QRP
.Inee 1919_ He hilS made .bout 3,000 con­
tacl' altogetl'ler, ....ith 100 DXec COUllt....
on all~w_ ballds. He 1,1_ hla OWII
homemade equipment. Jindra OK1 AMM
1'1.. also fulfilled the conditlOnl for oxec
"""""n operating OflP. ZdeneIc OK10ZO hea
been working on 3.5 lind 1. MHz with a
maximum output or 1 W.tt. For the luUill·
ment 0 1 oxec he leeks 25 cOOJntrl.s, He
has also been u.ing homemllde transcelw·
e rs .

Anot h . r acttve oper.to. la Kl re l
O K1AIJ, who hal be"n oper.tlng CRP
erree 1972. mainly on 3.5 MHz. He hea
made 5.000 contacta with Va rlOU I equip.
mellt .... Ith Inpull o f I to 10 Wa" . , and hIs
contacts have bolen witl'l more than SO
OXCC countries. In th s 80m band. operat·
Ing CRP, .... er e th e ' o llow ln g ati lion.:
O Kl f'AO, O K1VL P, .nd O K1MNV.
OK3VAO, operating QRP. hn m.de 1,000
ccotects In the 1.8-3,S-M Hz b.lId.

Amollg the telegraph fl nl ill tile con­
test on shOl1.... ewe Is Mila n OK2 P11oW. 0.....
In g t o I'll. per lecl operatloll , he 1'1..
ac hieved remarkable results. He hal been
working on all shortwave bands uIlllg his
OWII homemade equipment. In 1982, du,·
Ing a period of some monll'lS, OK2BEI
m.de conleets with SO oxec countries
and .Iso a I.rge number of DX conteets by

uling l'Ii. I·Wall Ir. namll!lIf, He • • 1 uling
lhe ground.pl<1ne .ntenn. for the 14-, 21·,
.1Id 28-MHz bands. Mil." OK1OMP ha.
been wort<lng In the l .-MHz tlan<l wlll'll'lil
2·Walt transceiver .1Id h.s dewoted 1'111
time mainly to ORP conteslillg. He hu
been uling ttoe G5AV ."'anna alld • d l--OU BeR end QUAYF devole I""'" lime
10 ORP in IIIe l.$-M Hz band wilh 2· end 3­
Welt inputs. They _e won.ing .I.a ","11'1
more di.tant 1I.11ona. QRP ecllvity Is ....,.
high. mainly In ttoe l.8-MHz balld.owlng to
IIIe feet II'Iat in Czeehoskr¥akia • ....,. .....
sitive and """ect CWtr.~, t!'le " M·
160.~ begall to be prodUCed, TIle t,....
ceiver output Is OMO W.It. Many ...tlons
heve Sloce-..d In meking OX conteets.

The lut ....fle kend In Feb.u.ry, 1985,
...... ltle CO WW l6O-<net.. SSB contesl .
Th.ee membel. 01 ltle OK3KFO .adlo club,
(twan OK3CtJM. Milos 0K3CZM, .nd Rudy
OK3CMl-the eotf<llPOildtHlt fOl' 731l1l1we
probably made the great.,t number 01

CYPRUS
"tla K.ponldel 5lUJf
P080~ 1m
l lrnasaol, Cypros

Ourtng lui Matel'l. the Cypru. Amateur
fl lld io Society had lIa .nnual gene...1

","ling. At 11'111 ",",llIg I new Council
...... I'Iected .. fOlI(no.-TotOll TtIeodoa-­
1101,1 5B<1AP, P'.lid.nt , Aria Kaponldea
!l84JE. Me..I....,. Plntalla Lytlkln 5BACF,
Ir.lau,.,• • nd four coullcll memb.r. ,
Chili Damalrlou 5&lEl, TIIenos APOllto­
Ildea 5S&CR, SOIOll Mlil ledou !l84Jx. end
SOtOll M" I..... MWLB,

Lerry Day~ hu ur.dertekan the
t.... 01 wrtllng up t!'le hialorr' of ......leu.
,.,10 In Cyprus. wa llIII l'Ilm luck In hil
teaeatd'o end ..... ere te hla won. .i11 be
of Int....1 noI only In CyprUI but also
eb<oad. we hopa by t!'le end oflhe ye.. to
give lhe readIIfa of 73. IIhort~ III
th la COlumn.

Andr... M.wrld.' SB.LP. Iha .ell
kroo...-II DXIIf, wea g,allted • speciel II­
cenM to e.per....... " with. cfOUbend
.ysl-. ustllg 2m (repeel_ or simptex,
.nd 10m. we .,. aure lfIat many ......taur-.
In Cyprul will ~Ittrom it.

Agllill thla ............, CyPl"ua 'epeiltera
FU .ndIor R!i . re linked willi SV9 .nd SV5
wla ft3 In HIIf.kllon, Cret• • or aimp;"x con­
nectlona Irom SY to FU lind R!i III Cyprul.
The aystem Ihil year II alightly dlllllfent.
5R4JX. Inlteed 01 uling the vox system
wl'llell he conalructed Int y..r. no .... 1'1...
con.tructed In " ·eeuw.ted switch wlll'l •
lhort bleep.t the end 0 ' III "ove r," ....hich
seeml to operate bellllf th.n the VOX
used Inl lummer 'or this lI11k. Cyprlot.m.
IIteurl hllve m.de m.ny hielldlill SY9 and
SV5 using 2m ill this .... ay. This year also,
bes ides the usual ..X l lId 005 a tllionl on
OOJr repe.ters and also a ll simplex, ....e
hava met often all 2m friend. from SUo
land. such a, Euat SU1ER. Maggi SUt MR,
Bu , lou nl SU1BA. and Ho, nl SU1HK.

To cel ebra te the 25th a nn lve rn ry 0 ' the
Cyp,uI Republic. CARS lias n ked the II·
censlllg a utho rity 10 give permission for
.11 5a.. . t.tlonl to uK tl'le .peeial pr.fi.
SB25 teue....ed by trle '&gular luffix 01
..en .tlllloll. The period lor ill 1,1.., II f,om
Aug ult le, 1965, until Dec..nber 31, 1985.
we ar. certain thlt the CARS application
.ill h.we a posltlwe relponse. It Is . orth
mentioning th.t this will be the second
specl.l p'llIx 1If used ill CyP'us. the Ii"t
one belllg 581 hlCh .... . s given for World
Communle.tion Veer. 1963.

loti of redlo ......t...... lrom Europe lire
viSiting evPl"UI.S 1000nlts, alld IIIlIy ....anl
II tllfTlPO"Vf Ilcanlll. For visitors coming
from EEC count,,", t!'le USA, end Cam­
mon_ltl'l coun".....11 llIlIy 1'1_ to 00
II 10 .pply by 1eI1.. 10: Tl'Iecommun~
tlons Ofllew, Minis try of Communications
.1Id Wonts, NIcOSl• • Cyprus. In tlllli. leiter
t"-Y must enc:1oM. photocopy 01 llIIIi. lI­
cense .1Id their I!dd.... 01 reIIdence In
Cyprus-l'IOIel. elC.~ muat lllso land
to CARS. photocopy of lheif Ilcanse III1d
The leiter to In. MInistry. this temporary
license Is f.... of cl'wll'l and somelimes
call bot IMu«I 0'weI1toe count.. In NIcOli..

So If eometlOd, vi"" Cyprus,. calIon RS
or Fa .iII .else up _ 5Sl1 ernet .......

Zl;-( II.lionl I,om Ilia B. ililh bll..,a
-.. 10 be III great demelld 11(Nf1dlys, 10
I will give some lips on where end whan to
lirod _ of them.. FiliI , on tile W7PHO
rIIII on 1• .227 MHz, uauelly.t 2100 UTC.
ZClAB III1d ZClMA1'1_. <egul.r appe.f·
.nc•. On thia net, I spend some time my·

-
I lation I. on al. all day until 11:00 pm Io<;al
tIme. VUNI II. "one-m. n ahow,~ The ....
nouncllf hea to do II all hlrnlt1oefHlf-a',
'8110II ttoe ,ecord. or ta pes 10 be pt.red,
~ ttoe newl, an,WIIf ttoe pIIone. plek up
RadIO Au.I'lIli...nd 10 on_ NOMO o f t!'le
.nnouncer. II ".Ined, but tlllly seem to
ITllnege OI<.y.

RDolng t!'le broadcest-Is only. sideline
lor ttoen'l Ill. They h...., othllf wort<~
ttoey ..... tIIei..... Imng, 10 eech does
only • f_ hours • week. we know this, so
If a pettleul.. ,ecord comes 10 en end, foI.
lootred by lilenc;e. ....e don't panle.nd kiel<
our set, to ITllke lhem '/IfOrIL we kl1(Nf t!'le
neot.nnouncer!'la. been delayed but wilt
be I tOllg 'l'Iortly. We IlIa und"rllt.nd
...- • 'ecordll'll••tuck on II chip for I
"""lie 1!'Ial the ennouncet hu I'Iad to dvck
out sorrwwt>ore, but will be bacI<. .. ,

The It.ff II entl'luli.,11e .nd willing.
When fundI are Io'/If and the budgel I.
"rllned, ttoey tllwe on occuion bal'lded
logether end 8Il.nged Illndrailillg caba·
ret IIlghts. we then hewe ltle pte....te of

leelng 01,1' InnOullcer. IIwe on "age,
doIl1g thei. 0W1\ thing. AI....ays • popular
....,..illll wlth the public.

Once II monlh. the 1. lend·. popuillion
•11. glued to their seta li. tenlllll to the Leg­
Ist.tiYfl As••mb!y n-ling wI'IlctI II~
cut llve direct from the Assembly
Cl'\IJnbllf-.. Needless to say, meny people
on lhe ISllIrod become personally IIIte<·
.lIed In the doing. of OOJr poh ticl.II•. TIle
evenlllg 100 Iowing lhe n-ling Is thul set
..Ide 'or I .ebroadcast for those who
mllsed Ihe orlglnel alld lor those ....ho
w. nt to check up to see if th ey heerd right
tl'leli'st lime.

Bu k:a lly, th" d aily broadcasl••re ....h.1
they ha ve always been. " Ne....s" con.ists
of waa th e r rorecasts and noucee 0 1meet­
Ingl, the ETA of Ihips a nd al rplan"., with
apeci al early-morning broadc asl. 10 in·
lorrn Ilghle r. ge workers .... h. n the .hip Is
d u" to start unloading. Then thers a re
birthday g 'eetings and reque.t., The birth·
d.y request . ellion Is v.ry popular. e.pe­
cially among th e Island's young. Th"y ar"
not Illfluenced by whe t th e media dictal"
peopla to like. He re " The Ted d ybe . r. '
PIcnic" rate. he.d and .hOOJldars above
any pop IU"". Out.iders have ewen been
kno .... n to ....ondIIf if II is OOJr Nallolle l A...
them.

The Imported Pfog,aml help In kfleplng
th. Itatlon golllg on an .II-day bali., and
when the opportullity II there. the atlN
....ill broadenl direct from v..-loul Sportl
ee livihes.nd other CO!Tlfflulllty tunc t ions.

A '"ldent tecl'lnleian keep. an eye on
the equipment. egaln ••••idellne-he,
too, ..m'l'Ils tm ng elsewl'lere.

Allin all , YUNI Is . If\III cornmvnity ••
dlo lI.tion. By CO!Tlfflunlty effort it l'Ia, bo­
come .11 Import."t medium lor !lindlng
the com"",nity togelher. we kl1(Nf '/Ifho
tII8 I birtl'lday, wflO h.. had. baby. wflO

tIIs pelsed on, _t ..-lings lire to be
1'IeId, wI'I.1 t!'le weatl'let' .... ill~ like , when a
IIIIlp II d...., when the ptllne is amv;ng, .rod
.... hen II Is " d e perUII g b.ck"_ ill Il'Ie
un;q .... le<minology used by YUNI. we
kl1(Nf _t our poIitleien8 lIIe up to end,
reacting bel....,.".. the lines liS it ....-e, ....e
cen make • g....., lit other Ihing$-

Meny year-. ego reportl trom Europe In­

dicated tnat YUNI had been llean:t lhere.
SO you _ kroo...- your luck. It _Id ~
Inl_ling 10 kl1(Nf il anyone III _t
ti~ hili hllppened to heaf the It.tlOn on

.".
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We just struck gold with a miniature. high qu al­
ity and very rel iable DTM F decoder at a rock
bo ttom price of $59.95. Our DID- I will decode
5040. 4 digit codes with the security of wrong
digit reset. It contains a crysta l controlled, single
chip DTMF decoder that works great in bad sig­
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary,
one year warranty.

Instead of sift ing through the field ... search­
ing, use our super qu ick o ne day delivery and
cash in on a rare find.

$59.95 each

11#'. COMMUNICATIONS
..SPECIALISTS

426 W. Taft Ave.. Orange . CA 92665-4296
Local (7J4) 998.:m2 1 • FAX (714)974-3420
Entire U.S.A. 1·800-854-0547
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con tacts In the 1.S-MHz balld, oper.tlng
SSB. In the conte,t, they wer. world ng
wllh t r.n,celve' UW3D I (t hel' o wn
OK3CZM product) .1Id • ....,1c.1 antenna
28 mel ... h igh . with e totellength 01 th"
r~I .1 . yst..., 2,000 metera. They m.de
1,200 contacts. 1.000 01 ....hlch _e with
the USSA. (1.8 MHz la In • 1oc.1 balld In the
USSR. ....he«I the«l .... grlNt ImOny r~lo

.m.t.ura wit h nrloua p'.II • • • .) Under
very bad condUlona t"-Y au<:cMded In
m.klng coetect .... i1 h auch at.tlona .,
9V.VU. J87UEE. YV2tF. KV4Fl, UHS, UI8.
UJ8. UM8, . nd SlIl't.tlonal1otn USA.

In cz"c1'lO&lO¥.kla. tM most aucceastut
1'Iam' lor 1984 went recognlz1Kl on Decem­
ber So 19&1. The wi........ 01 ""- wort< on
'horlw.ve w"r. Ihe membefl 01 th.
OKIKRG rediO club; on UHF, it wu the

OKI KIR r.dlo club. 80lh club••'. 'n
Praoue, the upltal ol~.kia.

FIecenlIy. In ~""la, grMt .1·
t....llotI wu giwln 10 lhe Iocatlotl ol the
lirat conlacts In lhe lllO-met.. band. For
e llampl&. lhe liral contact Caoel'w:I&lo¥.
kla-Englalld on leo met... wu m-.d& by

010...... on M. y 5, 1M. In the morning he
rn&de conlacl. wllh G2K0 ...., on the
,...,.. day wllh ,1.11ont GM5l1T, G3SU,
G6KP, GSRP. and GMJAL

In the luI '- days 1,ee.i01ld lhe ....~
u.tlotl ollhe .t.te conl..t I'leId onthe oc·
CatiOn 0 1 the 401h .nnlv.r••ry 0 1 Ih.
Slov.k N.tion.1 Uprl.lng-Ih. conl.at
wu In the 1.&- and 3.s-MHl band•. oper.
. llng CW1SS8. The winner In the category
oflndl¥ldu.1t wu Edu.rd MeIc..- 0K3£Y.
• 1Id In the redlO ctub eonl"t, OK3KFO.
Both ... ,Itutled In lhe dillnel 01 TOPOl­
cany In SIO¥.kla.

ITEMS

During the Improved tropoapherlc eee­
d ltlon . 01 propeg.11On In OCtOber, 1964.
lhere w""' m.ny contacts made betw""n
OK.1Id G In lhe 145-MHz b.lId. b\l1 only
G4LAW wu .ucea..lu l ln m.klng ccrueet
from . n .ulomobU . ....ilh OK1KHIIP wllh .
l,.n, mlller ol l o w . n a .nd. Qu." er·w••e
• ntenn•.

• ••
Th...t. IlIt". RS: Al th" begin ning 01

1985. Ih" ,.I"lIilea RS5, RS7 , .nd RSS
w.r.work lng a.I.ly. RS7 was ' wllched on
only when opel.llng "robot." RS5 wU
uHd occulonally lor "cod.' to......nd lit
robol wu ' ....Itched on. Thla robol hu
been out 01 order lor • long period , bul
It. tr.n.pondeI c.n be u.ed u • Of\&­

ch.nn,,1 con....,"r. On J.nu.ry 13, Olld r.j
OK3AU upv.lued lhe telemetry 01 RSS,
RS7, .1Id FlS8 .1Id conllrmed th.l lhe alat.
01the ..telillea I. con.l.nlly good.

The oulpul 01 FlS8 In compa.rlson with
RS5 I•• lillie low..., and lhe 1_ aenaJ.
lIvllY 01 the rec";"... I••Iso vi.Ible; Ih.I, on
lhe other h.IId, lead. to • longer dUlablUIY
01 the accumut.lor lbanery~ A vl.lble de­
c.- ol lhe IIOU<"Ia VOllage, ImOlnty 6IIr·
Ing 1M Q¥IIr\Qlld+ng 0' Ih& cOtl'/ttf1..., It
_onRS5.

• • •
Every 'f'Nl. NO'¥e<T>b&r I until Mo¥ember

15.••t.le conl"1 ol CzecI'lO&lO¥.k .......
in making conlactl wilh SOvIet II.llon.
Qu" like the conl..1 on tl&h.11 of Irw
Czecl'lO&lO¥.k-&wle1 friendship) I. held. In
lhe conI"' ol Indivldu.l.. OKIONH had
1,118 polnl.. OK1HCH had 813 polnl.. and
OK2JS had 811 polnts. In the conlest 01
collectlv••1.llonl. 0K2RA8 h.d 4,301
point., OK3KlI h.d 1.145 polnll . • nd
OK1KWE had 1.084 polnt..

• • •
RTTY: The redlO Clutl ".tlotl, OK3KJF,

In 8r.U".v., .nnounced III 80th con,
lirmed countt)', llCCOflllng to t.,. Ilat of
exec. by oper.ting RTTY with BY1P1<.,",,­
redlo clutlln Peking ,

OK2SPS .1Id OK28JT, In Bmo, h....

been prod uc ing. mic rocomputer syslem.
m. in ly lor RTTY alld AMTOR. and even tu­
a lly . Iso lor opera ting pack. t. AI a dlrecl ·
Ing mlcroproceeece, IIIe Z-80 has been
chosen . They would like to make Ihe eo­
Qu. inlance o f oth... persons Inlerested In
Ihi, work.

In th& Czecho.kn<ak magazine. Sd.,o­
v. c l Tach"i~., lhere h• • been pubillhed
.n article .boul lh& usa 01. teleprint er ..
• prinlino machine lor the ZX-8I . OK1JT
Immedi.tely made lhe necessary d..-ice
• nd .djus led II lo r all.c llmen t to Ih "
tnonsea;..... and h." al$O lesled the \Se¥lce
In oper.lion. For the lime botino.• c0m­

mon rNlCI'Ilne has Deen used lor ...:ep­
lion, bUI during Ihe recording 01 Ih.
recei¥ed le I!. ""- aM_ i. botino pr.
pared on the acr..... by mean. of the ZX·
81 . The an._ I. boting broadca.1 .ulO­
ImOtically.1one~.

GUAM
Edw.rd L C8mpbtHl KB6D AWIKH2
300A Re<1do••
APO SF 915334

HAFA AlW FROM GUAM

I wu reading lhe April Issue .1Id rNI·
!zed I had nol _ anything on Guam In
Qulle • while . l lhoughl I woukl send • line
or two to tel Irw '-*' knQW th.1 Guam

I' .ctw.'
Th. Marl. n n.. Amateur R.dlo Clutl

(MARC) t. an acll¥ll club. The club sup­
PQrI' the iSl.1Id with communic.lion" lor
II. 1.land- wldll .cllvi tles. And MARC
h.. ju. 1 .Iec:ted lis new office~: pre"..
dant Jolln COnIl<lrtl KG6JIC. vic.pr.."I,
dant D. vid Ch. rtler WlYRM, sec" l.ry:
Edward L Campbolll KB6OAW, t..asu..r.
Sle¥ll Shemen"ki KA8GVS. And our hOt
. lecled bul no t lorllO"en 1.I.nd bure.u
manl ger I. Joe Frekot AH2G.

Her. . .. some 01Our mOlll.c lIve h.ma.
On SS B: WH2ACV, KG6RN , KG6J J H.
AH2AN, KSlC, .nd myse ll; on CWo KIAX,
KSIC, and AH2G; on OSCAR: W1YRM .nd
KG6DX.

So Iher. are m.ny ways 10 conIact the
1.1.1Id. Also . ctive wa" KD7P, who 1I 11S le ll
Ih. ial.nd 10 r. tum to the Slales. Yo u
mlghl ..me-mber him on Ihe Midw.y (KH4)
eXped itlon . Alld w••U thank him lor th . t.

In my Ilrat len ar, I thoug hl I wou ld IiII
&¥etyOhll In on Ihlng. Ihat I am hearing
h&re In the Pacilic. In the la.t couple 01
weal<.e, lhe Stales are being heard .tartl ng
.bout 0300 UTC, with Central a lld Soulh
America 10 1001ow. At 0630 UTe. the HIOXA
nel ".rt" with P29JS n net eontiVI. tH" Is
alao the presldenl 01the Club.) There h.¥II
been as many • • ~ ex check·in. Irom
around the world. Some 01 lhe check·ln.
...: 8 V5RA. VK9Nl, VKIUC. KC6HA,
TR8J l O, 9V ITL, A3 5S A, 5W1AU , .nd
J37AH.

At about 0930 UTC, Europe .1.". 10 run
on 15melera. Then .boulll00UTC. Alrica
,I.rts. I ha... asked wilh my manager.
ZS2DK..t 1130 UTC on 2USO """"y Sun­
day. Then aboull330 UTC, lhe St.tes "I.rt
again. Moal 01 the lIatlont I hear .re
pointed 10 Europe, not knQWing lhal lhe
Pacllic It running. I had • nice aso wilh
KV4AD .1Id W2EMNlCllA .t aboul 1230
UTC on 20 meters. Plus I try to catch lhe
PHO nelll.rtino.t about 1900 UTCon lhe
.........end.. Also on 1&.215. the Pacllll; ox
net "art. will1 K8 7QC and",,- group.

In the two years th.t Illave been • ham,
I ha wort<ed 205 countries and all 50
.t.I I ha... 136 counlrles confirmed.
8eino In the middle ol the Pacilll; has lI.
ad¥antagea.

Anyon" who cornu to Guam can lind.
101 01 lun wilh ham radio. OX I" u.ually
open 10 som. part 01 the lliobe. We do
h.vlI two r.pe. t.... here o n the iSI.nd.
They .re on .641.94 a lld .281.88. So pl."",.
bring your HT .Iong II you come. Our club
meel . on lhe II r.t Tuesd.y ol.ach month,
. 1Id . 11 \'I. 1Ior. a.. Irwited 10 come by.

H-44lA wu our lU I vl.i lor.
I hope 10 cootinYe 10 brlng you fIIl'WS

Irom lhe Pacific and lhe ISland o f Guam. II
you he.f any 01 u•. plea.. glwt u'. call.
we .f••Iw. ys happy 10 r8ftClWw.

So 73 from Gu.m, ''WIwInl America '.
day begln..~

ISRAEL
Ron G.ng 4Z4MI<
I<lbbutt /Jrim

Neg..- Mobile Poet Ott;c. 85530

"'"'Since our luI column, t""'l1 I. qUite.
bit of ......... 10 catch up on.

JlEGULATIONS
Upo-.TfO AND UflEFtALIZED

Beginning the 1l~1 ol May, . fIIl'W lable
of I'equency .11oca11ont .1Id powiIiI OUI·
putt we nt In lo . 'Iect wh ic h h•• no w
brought the pri'f'lIeg" of I....U am.t.... ra
In line with thQM oillaml ' rom the mosl
_anced count..-.

The big item wu the .llowing 011500
W.tt. OUIjllJl on . 11 HF bands ,ellcludlng
10, 24.•nd 18 MHz where maximum OUI­
put I. 1 kW) lor amaleu~ hokllng lhe
Grade A llean... Grade B IIcen_a ...
now .lIowed 150 W.ttl out, a lld Ncwlea.
15 Watt' cet. g.ining ..emption Irom the
need to be cry".I<:ontrolied .nd g.inlng
the cholea 7-7.05 lecllon 01 the 4O-meter
band Inlle.d 01 Ihe 2C).kHz section lIeld
hlgh.f up in the band whe re they had to
try to ccmpete wilh ncr..ndoully pow.rful
brcadc• • tlng . l. t ion•. They rel .in their
21.1 10 21 .15 l &gment o! the l ~meler

b.nd .nd will now bfI .bl. to purch.""
comm.rcl. ll y·made ORP tran. c.lvera.

Thu . , . long wltlllh. Unit ed Sla te• • nd
Bflla ln, o ur power I. de fined by being the
pe. k e n'lfllope pow.. Oulpulln.tead 01 Ill­
put power de 01 til. c.rrier •• w. s the
c... In the put.

Th. o th... big • • p.n.lon I. In Ih. realm
o f lh. UHF.1Id SHF apectrum. In lhe pasl,
only III ballds w...e defined abolle 70 eall­
tlmel..... bu t now Ihe«I .re len: 1.2. 2.3,
3.4. 5.6, 10. 2• . 41,~I. 1.2- 149 . • nd
241_2S0 GHt. A' wllh 160 met_.1Id the
WARe balld.. Grade It almOtau~ entoY lull
Irequency pri'f'llegea. whereas Grade 8 I~

cen.... h.... narrow balldwldth In Or'der
10 proride an Inc..-.ti to upgrade.

Now, In the VHF and UHF ,pectrum, the
Min l. lry 01 Communlc.llon. h.d be.n
Clrttlng IlO'I'IfI" OUljllJla for .11 ~es In
order 10 clean up lhe rI'Hluraled _Iron­
menl. ollhe ci lle&. *here problem. olin­
termod h.... all bul b&COITl&. w. y olli l._
lllu.. on the 1"" .nd 430-MHl band..
peak FM IlO'I'IfI" OUlpul I. hOW 2SO W.tta
lor Gr'" It and 100 lor Grade 8 , bul .ft...
conalder&ble haggling. lhe Min is try made
an e llceptlon for SS8 and CWo &0 thaI the
hardy band 01 EM E and Ox .xperlmenl....
can 11M 1000 and lSO Watt. OUljllJt lor
G'1Idea A and 8 , ""P&Clt¥eIY.

Anolher point ollnteresl II lhe deletion
oIlhe CW aubband.. &0 lhat wher. the Ill­
divldual .lmOt_ uMl wh.1 mode I.lell 10
hi' discretion and IARU recomm.nda·
tIOna. The one - 10M.~ at II _e. I. ImOklno
Ih. lQ. MHz .lIoc.tlon III 110. IARU Ie·
glotl _ band plan-SSB will no tonger

bfI . ilowed here exce pl under emergency
colldltlon' 10 protect hum.n til. or prop­
erty.

The loregoing i" 01 coursa, • eceeee­
sation 01 the main points 01 a Mlnllt ry 01
Communication. clrcul.r. It mUlt tie
stresHd tnat lhesa fIIl'W r&gul.llOns did
nol come on their own accord, .11 by Ihem­
sallies. Rather. they "" lhe result 01 •
small dedic.led group of amataur" in the
Israel Itmal....r Rad io Club whO1.llOred Ill­
tensely to submll a li"t 01proposal. 10 the
Minis lry alld persistenlly bar~inad wilh
gooremmenl officl.ls.•1 .11 limes keeping
.n .Imosphere 01 • cordl.1 .nd bu.lness­
lik. rela lionship.

All lhe radIO _taura of .11 IIcenM
Cl&_ in Israet ~inad g,eatly lrom lhe
new- regulatlotl•. and no tonger can any
amaleur lind a valkl reason lor no! sup­
PQrIing his nalional or9'J'iU.tlotl . IARC
dues lor a year represenl lasS than one
peroent 01 wh.11 betie¥& Irw ......age am­
at ....r has InwIsted In hi••I.tion, and Ihu.
II is an • • ee1.....1 1ow<:OSl In""fance 10
protec:t thl. 1",,"lmen!.

THE DEAD SEA EXPEDITION

In lhe April i.sue 01 73. I announced mil
e llpedltion 10 the lowest spot on Irw lace
ol the ...,h; II took place lrom lhe Illllh
Ihrough the Ihi"Mnth 01 lI1at monlh. At
the camp of "X50S (Dead SNl. • number
ol l.nt. wentSllt up. One housed. atation
drtvlng • Irlband beam. alld anoth« wat
equipped 10 load • Iongwire lor HID, 80.
and 4(l mel.... Oper.tor. we re 4X4AT,
4X6OW, 4X6l0. 4X6KT, 4X60M. 4X6FR,
4X6LO. 4X<1M U. 4X6L8. 4Z40l, 4Z.UK,
4Z4VH, 4x6KF, 4x6KJ,.nd D198es. keep­
Ing lhe two station. QoIno on CWo SS8.
a lld RTTY.

Some What cvee 3300 cont.clt were
made du ring the week.•11 conllnen ta••nd
some pretly rare places were conlacted.
Unlortunately. due to the pOOr conditiona
and d illicull loca tion (bfling located h.ll.
mile east 01 a tOOQ.loot-hlgll clilll, I.w
con tacts we re m.d e wll h the United
Slates.

"X4FU, ma n.ger ctme teraen aSL bu·
reau, has reported th. t h. h. " .Ire.dy
processed . 11 the outgolnll c.rd. lor the
ellpedillon. the pa rtlcl p.nts 01 lhe expedl·
tlo n haVing decided no llo wa it lor Incom·
ing ca rds lirat to arrive and then .n.wer
them. The Oiganizallon 01 th& operation
w.s mainly by Ahron 4X4AT alld Ihe 8 . t·
Ya m-Ho lo n club. and all . llpen... wer.
paid tly tho . e p.rtlcip.tlng. Ahron asked
me to .tle.s Ih.1 at no lime were lund'
soIlclled Irom out"Ide SOUfCflS, and that
OSta were sanl at the club'. own Inlli.,
tI~e. In Ihl. W.Y. he w. nled 10 m.k. thl.
expedition .n •.ample of how he leel.
th. t all amateur proj.cl. 01 Ihl••ort
should be cerrled out.

4xasWSE

Only two w......s .ft.,. lhe Dead Saa op­
er..llOn ended, many 01 lhe amat....~ re­
sponsible lor lhe'bo¥e set up ••t.tlotl at
Ihe week.lo ng World Stamp E.h lbilion
Ih.1 look place .t the Tel "'vl~ F.lr
Grounds, showing the \'I'1I1ng PUblll; .It­
Olllef w.y 01 collecting countries. One ol
lhe higllligtlts was the ";SlI 01 lhe Pr....
danl 01 I""", Hi' Excellency Mr. H.im
Hanog. 10 the pavllion 'nd hiS rec4'iVlng
an . llplanalion 01 how amateu, ladlO loa­
lera Intemationalgoodwlii.

NEW "M"TEURS

In April, the S(lring .""t....r..adlO ell'
amlnallons w... held by lhe Mlnlatry 01
Communlcalions. AllhQugh unlorlunalely
many ••ami...-s came Inadequately pr.
pared. many dkl pan.•1Id as • ' 11 .....
hOW have 29 new licensed amat ~ in the
country. In I......" 01 callaigns being I.

I
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CALL

$ 49.00
59.00
6900
6900

109 00
13500

CALL

14900
19900
22500

$1 59.95
65,00
5995

28995
13500
69.95
71 95
9995

$142500
CALL
115.00
23500

""375.00
489 95
299.95

."
1229 fnterface,lree Solt","re
1224 Interlace..-I'ee Solt"'a,e . .
1228 fnterlace.'-lree Solt",a,e .
969 3KW ~o ll er Indocto, tuner
949C 300 WTone' w,O Loa ~

94 10 300 W lull leature tone'
204 Antenn. Br idge
422 Keye, --Ben cher Combo
MfRAGE
Bl016 10 I60W·Preamp
B3016 30,160 W·P'eamp
B23A 2,30W-Pream p ,
D10lON 10 100W 430- 450 MliZ

""MB- V· ATh" Ultimate l uner
SHURE
4440 I1 I-Lo Z Des!; Mi c
TEN-TEC
NEWceesan - Very Nice
Century 22 CW Xc",
2510 5atell'le SlallOn
TItan - You, t ast Ampliller
TOKYO HY-4"OWER
HL30V 3 30WAmp
Hl35V 3 30 Am p ", Gaslel
lil160V 3 10· 160W Amp
lil 160V25 25- 160W Amp
Hl-20U430-449 MH Z 3 20WAmp
lil 1200 430·449 MHZ

10 l00WAmp
HC·2oo0 2KW T u n~,

liC 400L Tune' w Dua l Nee~le Mlr
HRA·22 M\J Gasfet Pream p
HRA-7 70 CM Gasl.l Preamp
YAESU
Fl-960 Deluxe Xcvr
Fl·157 Gen Cov XCY!
Fl·757H 0 P S .- \Ii fan
Fl·757AT AUlotoner
Fl-726A Mu"i Band Xc",
Fl·270A 45W 2 MI'
Fl·2700AI12 Mtr·440MHZ
Fl-209AH 5W 2 Mlr. H.T
FRG-MOO lil CommumcallOns

Recr ,
f AG-9600 6O-96O MHZ Sca nning

,~,

$05 00
12000
teo 00
149.95
5500

105.00
99 75

""179.95
229 95
89.95

$1 19.95
85.95

10995
12995

CALL
HEll
Products in.Stock ..
HUSTlER
G·7·1 44MHZ vet c a.
G·6--1 44 B 2MVerlieal . " , ...
G-6--4 40 MHZ Vertical .
SBrV·8Q. l0MVerlical

Mobile liF & VHF In Stock
ICOM

751 Top 01 ine Lone $1179.00
735 New Fanlastic Xcv r CALL
2714 1i 2M All Mode . CALL
471Aili 430·450 MHZ All Moae CALL
271\'H Mlr Mobi les CALL
31A22tl MH Z Mobl fe CA LL
47A 440 MH Z MoMes CALL
3200 Oual Band 144 _ 440 CAll
02ATil)4 AT 2 Mlr·440 MHXIi.T, s CAll
2AT 2 Mtr H,T , 19995
3A1i4AT 220, 440 MHZ Ii r.', 22995

Hoge Inventory of Acce5sones & Aadios
I(ANTRONICS
Pacl:e! Cllmmunlcato,
UTU Unlver5a ITermina l Unit ..
mte rtace II Delu .e fnterface
Chaflenge, economical interlace
KlM Software ,n Sfack - CALL

' M·U C 2M C,rcula, AnI ",-- CS·2
2M·22C 2M Clfcofa, Am "" CS·2
435-16C C"cola, AnI ,. w1GS·2
435-4OCX Circu lar Ant w CS-2
CS-2 Cllcufari1;l S""ICh ..
2M·1 6LBX2 Mtr Vagi
432·30LBX Vag' ... ,

LARSEN
NLA·1SO!220,45O Mag, Mnt $39.95ea
NLA 217000afBind Mag Mnl. Ant 5995

$269.00
215.00
'" 00
" 00
7900

219.00
9500

149.00
3995

$179.95
119 95
115.00
," 00

$ 6300
11 0 00
12900
65.00
6300

NfJW 561 GOtSfJ" Lisr $1354.00
Call lot Olscount Prir;(J

ASTRON
AS35M 25·35 Amp wm~~ r

AS50A 37·50 Amp
AS50M 37-50 Amp w'melt r
BENCHER
BY·l Black Ch,om~'By-2 Ch,ome $39. 4900
ZA·jA Salu n 1900
",W

370-15 80-10M F",Jded D,pole $145.00
AT· 11 0· 58and Trap (l;pol~ . 7600
AT·55 4 Band Trap D,pole 51100
Va, ious Anlennas & Coax Swrtc~es '" Stock

BUlle rnut
Hf388utterlly Com pact Beam
Hf6 80-10MVertical , .
Hf2V811-40M Vertical .. ,
TBR·l 60'S 160 M nescnatcr.
Gus he r.1t
A4 T,ibaodtr
A3 Tnbande'
A1 47·11 2MllEL .. " , . . . .
A449· 11 450 MHZ ,
215WB 2M JR Boome' .,
230WB Stackel! 215's
32·19 Boorne' 19 H 2M .... ,
AOP·l OSCAA PKGE .
RIngo Rangers 2M, 6M 220. 450
OAIW A
CN·520 1.8·60 MHZ Mt' , .. ,
CN-620 B1 8-1SO MHZ MI' ...
CN·63O U(HSO MHZ MI'
CN·41 0M 35·150 MHZ Mlr .,
C$-401 4 Pos S"'itch , ... ,
ENCOMM
NEW FM·240 25W FMXcvr

""Compuler interlaces & d~dlcated Te,mlnal5

...
ATlI-l0c0-Superb interlace , ,$1 100.00
CP'lOQ-Deluxe interlace CALL
CP- Hnterlace 169 95
MP-'-Mlcropatch 12995
MBA·TOASoftware . . . . 85.00
DR-OX/DR OSO . 85.00 7500
Pl(l·1 Pi cket Cll nlro l ~' 459.95

rsopoes . HoI Rods, $Oft",are in Slac'
AlINCO
Ampllhers in S10cl:,
ASTRON
AS7A 5-7 Amp , ... ,
RS10A 7,5·10 Amp . .
RS12A ~ 1 2 Amp
RS20A 1&2tl Amp .. . . , . . ..
RS20M 1&2tl Amp ",Imeter . . ,
RSJ 5,l, 25-35 Amp

LARGE STOCK OF NEW EGUIPMENT
AT DISCOUNT PRICES

220 N. FULTON AVENUE
P.O. BOX 4405

EVANSVILLE, INDIANA 47710

Orders 1-800-523-7731
Indiana (812) 422-0231

Info & Service (812) 422·0252

CALL FOR PRICES ON
EQUIPMENT FOR OSCAR 10

PRICES AND AVAILABI LTlY SUBJ ECT TO
CHANGE_FREIGHT FOB EVANSVILL E.

10% REBATE on HYGAIN Products--Call for Details

5279 95
109 95
109 95

$10995

CALL
399.95

$1 4995
15595

$139 95
22500

s 7995
115 50
42 50

$149.95
6995

s 7500

$129.95

$269 96

TH IS WARRANTY VARIES.

lEN-TEC
260 PS,.Sp' r
2591 2M H.T
VOCOMM
2$1100W 2M Amp
YAUU
NC·BA Base ch gr
203R 2M H.T
SP980 Spk' '-Filters

ClOSE·OUT

ITEMS DESIGNATED (C)

ARE BEING SOLD

ON CONSIGNMENT:

""AMT-I .. " " ..
KT·3 Keyer.'-Trame' ,
WoodPecke, Blan'e' .
DRAKE
7030 MOnil0'
7000·E CW, Rtty, Ascii
ENCOMM
220 MHZ H 1,

""CT -2100.-2200 Update Klt

ICOM
PS2tl P SI Sp'r
70n Interlace .
UNTRONICS
~ a~ i lFlap Interlace & Scttwa re

VOC 20 or C-64 .
TEN·lEe
225 P S
260 PS

USED EQUIPMENT IS
WARRANTED FOR 30 DAYS

54995

""
7500
55.00
45.SO
99.95
75.00

169 SO
3995
"00

$349 50

$ 69,95
55 SO
69,95
59 95

$15995
26995

7995
5495
24.95

$159.95
45.00

$1,199.00
699 95
850.00
675,00
49995
269,95
339 95
209.95

$1.225 00

MISC.
Cubic Astrc 150 ,
COUlnS Kw m 2A IAound),

516- F· 2 PS
HAL-OS4100 ASRI5T-6000 (CI
Wilson 14051i .T. n Pad . Mlc.

Chgr , ... , , , ..
Slanda rd 2M Ii.T. n Pad . .
Realistic Hi·Lo Pocket Sca nner ,
NaIl, NC-270 Rcw .
Tempo 1O!100W 6MAmp
KDK2015R wm M,c 2 MTR ,
VIkIng Phone Pmh .. , , , ....
Shure 444 HIZ Desk Mic .

DEMONSTRATORS

.'"CP·l Interlace
MBA- 2tl Text ,
AMERITROII
AL-1200 Amp
DRAKE
7030 Monitor 1;>' Green .. " , . S 85 00
ECOM"
5T 2OO E1 2M Ii.T.
ST·442 440 MHZ H.T
HJ·7T 440 MliZ Ii.T
ST·4QC 4·6 HR Base Chg, . .
ST -8BC 6-8 HR Base Chg,

""CAI· 200 Cllmpuler Inte rface .. , $22995
ICOM
75liP.S .. " , ... ,
745 Ben. Cllv Xc., .. " , .. ..
4711i 430-4 SO Mhi .
2711i 100W 2MTR.
271AAil Mooe 2MT R
45,l, 440MHZ10W.
47A 440MHZ 25W. ", .. . . ,
2B3 140-150 Mhi H T
.FJ
825 P.E P MTA
2044 2MAmp
2045440 MHZ Amp .
2041 Bin. Pacl: , ... . ,
Tono HY-POWER
HL·90U 430-4 SO MHZ Amp

$1 59.95

""19SO

~~~
45 00

14 .50
19,95
39 95
1000

239 50
12995
5500

$369.50
219.95
149 95

" '"24 00
1900
6900
25 00
1995

S599.95
51195O
459 95
39995
439 50
36950
359 95
29995
269.95
269.95
475 00
28950
289 50
149.95
13995

3.75
69.95
2995
40 00

169,50
289 95

$199.95

USED EQUIPMENT......,
TU-35B Proo ,ncoder
PH·251i 490 MA B P
5T·l Base Chgr . 2400
Leather case ' 2400
7600 2 MTR
7500 2 MTR
DC Modole (520 or 820)

."962 1.5 K", Tuner ...
484 G,andmasw Keye"
810 ~ H F Pw'IS"" MTR
313 VH F cen-en« .. ", ,
402 Keye' " .
732 filler (C) ... "" ,
MIRAGE
BI016 10/16OW 2MAmp
lEN·lEC
OMNI A.'-B
570 Century 21 ....
243 VFO-OMNI
234 Speech Processor
214 Electret Mit
215 Mic .
KR-50 Keye,
610 Keyer
20M XCI I. ,

Y"ESU
F'1 901D M, CW, Fa n .
F'1107 M, FP101E
FlIOIZ. CWofan ", . . ..
FlJOID, FP301 "", .. ,
Fl l0IE , .
Fl1 01EE . .
Fll0IB , . .
Fll01
FTV901 R XVTR 2 MTR . .
YR9111, KY901 Aeader, Keyb'd (C)
Fl225RD " , .. ...
f1221R
Fl221 W,Preamp .
FT2032MIi.l, .. " , . . . ,
F'1207R 2M HT. . ..
fBA-2 seeve .
FC·700 Tuner ,
FRA-noo Activo! AnI " , . . .. ,
FRT·7700 Toner,
22 7RB 2 MTR ,
FT·7XCVA .

$629.95
57950
509.95
459 50
9995

199.95
99 95

$369.SO
3B950
6995

169.95

$139 50
199.95

$119.95
4995

$239,00
16900

$ 99.95

$ 9550
69.95
69 95

$14595

$499.50
429.50
369,SO
449 50
449 50
99.95

469 95
119 95
169 95

' '''

$239.95
219.50
~ 5 , 00

199 95

USED EOUIPMENT

KENWOOD
lS6205 , .. " .. .. ,
TS 520. CW
TS 520
TS520Sf . " ....
TS 520 Sf (C) .
VFD-1 2D , .. ,
TS82tl (C)
VFO·82tl . . . ,
TA2400 .
BT· l AJI<a~ne Bait. case .

.'"CPo t Compul", Inlerface
AlDEN
PCS-4300 440 MliZ
PC$· 4000 2MTA .
Remole cable ' 2000 . " ..... ,
PCS-:lOOOiTI Pad .... ,
CUSHCR""T
A4/A744 40. 20, 15, 10 MTRVlg i
A:liA74 3 40. 20, 15, 10 MTR Yl gi
DRAKE
TR4CW, AC4. MS4
TA6. AC4
CW-75 Kew .
SSR·1 Gen Cov R~v,

ENCOMM
~-1200 2M H.l
ST-440 440MHZ H.T
liEATlIKIT
V11 160 1(}60W 2MAmp
HP23B POII/er SoppPy
IM-4190 wen Mlr Vhf·Uhl
HYGAlN
CD-45 Rolalor .

"..720A, CW Gen Cll> .. , ....
740IKeyer . .
730. PBT. CW . ..
Rl0 Aev' .
230 2M Xc~,

4.Tllone . . " . ..
P S 15
KANTRONICS
imerll ce II .
Va rilifttr . .. ,
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,

a"e ragel lrom yea, 10 ya... Bul_ ls Ii'll .
pub lic se r"l c,,? E"e , ybody kn ow . 11'1 . 1
the re Is .. , a lny season and . dry 11I1$01'1.

When you repofllhat 11 1.lned 22? Inche.
In a g l"en yea,. people may react. "01'1,
Ihat much?" bu t then they will say. "Well,
I guess so,"

In the h istory 01 .m.teu r rldio in Libe­
ria, th ing s ha"e been doni! which wltl'e
.ellly g'eat and which . tand IS. c,adit 10
the amlleu rs of Llbeli' . nd to the ....
I....... 01 the wOfld. The story 01 I.... La...

1_ ltPidemlc i. a Pflme e.emple. In '.
cent years,~, our . ecord Is not so
good, and in the esse 01 lhe Mono RI"""
diSUIItl', the amalllUfl"_ not tholIre.

Then on Salutd a y, M.reh 16, 1985, at
_ hundred UTe, it hlppened. 1lIe .....
at eurs recel\oed an official request to sup.
ply communication .. the Ii"t annu.1
(lmega RUrl. wIllch wlS sponaorlId by lhe
Americsn Wor'nrlrl in UblIfia. We went OUI
with ou, HT. snd demon.t'ated .........
leu ' efficiency. we set up a biN .1I11on
(rllIt control), then we~ HT oper•
tOfS a l strategic positions around the ,_
course. Yours t",ry men....:! the hlll-..ay
point (wIlieh wlS 11110 • liral.ald ""1On1
and had drinki"lil wat ltl' lor those _ Iell
the I'IIIed lor It. we~ an operator at lhe
hospilll in town and hsd an smbulance on
standby . 1the site of the reee.

The Omega. Tower I. the h~t man­
mOIlle Stn.octUIll in Ubeli. (1100 ft .~ It holda
up one end 01 • d lpolll .rllanna wIlleh
lorms pan of a worldwide naYig.stlOn ,po
tem. The .nlll'lNl tower II suppolted by

guy cables.nchored .tong the c ireumlltl'·
ence 01 • circle of 5 kllolneters. 1lIe 1lIf·

vice road lorming Ihi. circle HfYlId II the
,ace course.

Tl>e American Womer'l 01 Llberil "" •
Wtry &ClhIe grou p; they g....... lurid. 10 be
used lor schol .lSf1lps. They ..e inle llllled
especl.lty In helping deservlng studenlS
on the h lgh·schooll""eL their wof1< I. e l.
reeuve and appreciated In lIbelil.

The ,aces w&le In no w.y des igned 'or
t" lned athletes. Pal1 lc lpant s were old a nd
young, 'It and lean, . nd e..n se"8f.1 th&t
were handlc.pped. One til... soul did the
whol" length on o ne leg a nd a pai r 01
c rutc hes.

It was the job 01 the amaleu rs to mOl'll·
to' th e whol" course and repofl .cclde nl•.
We were Ins t'ucted to w.tch 10' symp.
toms 01 heal prastrellon because Iha d.y
was "ery hot and pafl lclpanl . were no t In
v8fY good pflys lc.1 condition. In gene,al,
wa repofled on the prog ress 01 the .ace

}.' .

I

Into po u nd . ·per, lnc h: It'l 10 0 compn­
c . ted.)

During the weekend o t M.y 18 , rld 19,
the II"t In te rnatlon.. Itall. n contest waS
on the .1•. The pafl lc lpaUon 01 " ..lions
OUI 01 It. ly w.. a rea l su rprl... The 2().

"", te ' bind w.. c,owOlld wll h s t.llons
coming trom .11oyer the world . We .11hOld
the opportunlly to work a lot o t USA Sll·
lion... ..-.II •• a lot 01 USSR, European.
I nd J.psnelll hem•. II you hid a ny con­
tacl with I ll at lona. pleaN Nnd you. too­
You will racer-.. psfllclpstton CItl'!iliClle,
. nd thellrslth... US I I.tlona wlll a llO get
• 1TllId.1.

Th il con t..1 .1.0 g .." e the OPPOltu·
nlly 10 wof1< IY1 .nd IY. prehllS-1t>e

11..1 one beifIQ the QTH lrom w.....e M..•
coni did I'll. WOf1<, willie tn. second ....
hi. home QTH.~ thll III con­
lect. you hid with IIIIIM Slltlons <luling
the conlest are accepted lor the Worked
All IlIli.n PrcwInees A..srd. wlll'OUt the
I'IIIed lor you to IeceIwI the corresponding
QSLcsrd,

And still IIl klng about . w..dI. 11BSN
hIS Iu.t 'lIeIIlo«l I'll' last canl lor the
~AZ,wof1<ed.1t zones! F'snco. . n elec­
tronic lII'llll_. made a kM of e/lort lo get

it and Is now ,""lfIQ 10 concenl'ate on
the 5E!WAS; II you hear him, please help
himl

LIBERIA
Brotflllr DonIi'd s,./I••, C.S.C.
El.2AUWBBHFY
Brothera of tile Holy enna
Sl. P'lrIc~ High & /lool
PO 80.1005
Monro,,/.
Republic of l lbetl.

The Ubeli. Radio Am. teu' As socl.tlon
ha . done a public se...lce -belle"e It or
noll

We ha"e proclai med ou.... I"e . to be ..
publlc·lllrvice OIgl nlza tlon, .nd In all hon­
esty we h..e been looklrlg lo r somethlrlg
10 do . It s&Sml that the most we ha.e beerl
.bleto come up wllh I. a w&skly wellher
le po" up . rId down the limits 01 Ll berl...
This 1'111 been 'un. we know Ihe lempere·
tUfe . rld 1. lnl. 1I In I II p'fl' , a nd II the re Is
••torm with IIg htrllng or. torlllnl 01 re in.
we know all .bcHJt It. We h. "e reco,ds and

,..

, .I

ITALY
",. no Am_ 112MQP
W. S rradell•. 13
2Of29 MII.no
/r.1y

1lIe contest season is 0'1'1I". and ....... II
tIM propagstlon hi. not been 100 good. It
has ghoen some good result. on .11 bind.
snd In partlcul.. on ~.nd80 melera. You
c:.ItI see in the photos two 01 the lillian top
conlesters, I3MAll and I2V RN.

Renzo I3MAll is ..lways -=Im. In the
most important .......Is of the year; you
c:.ItI lind him regUlarly In world top .cores
on a mulli-single or mullkTMJlti leam. His
.rlt-. .1lI alw.ys Impressm.-a two­
elemerlt 100(I on 160 ..nd 80 meter$, • 4­

.....'e"t quad on 4O. ..nd " . le""" ,1 mono­
I)&I'IdlIr quad. on 10. 1~ and 20.

Renzo hi. lound some problems in sup.
plying power enough when en .b Slltion.
..e ",nnl"lil. He hIS moved out of lawn 10
lind IPICe enough lor his lowers••nd the
power tine is not enough lor him, So he
hid to put some gener.tcn OUldOorS 10
gl.. powltl' IQ two 01 the SI..lions. Irl Ine
pholo you see only I'l l••land..rd . t.tlon,
bu t wilen .11 I'll. Irlends jctn him, lhe
amount 01 gea' Is IS Implll..l"", 51 h l••n­
tenn. la rm.

Rot>&rto I2VRN works mainly on 40 m&­

lers. At the present he Is USI"lil . ...1ement
wlde-spsced monOba ndel Ihal Ill"es a lot
01 saltstacllon. Irl • couple 01 month., •
new monst&r should be on the . Ir. a 6-81.
mel'll wld.sp&ced quagl on a boom 100
1fl81 long . All el&m&nts ara already pr.
pared and lne boom is bfllng tes led bfllore
It I. mounled . The boom welghl will bfl500
pounds . nd 11'1& whOI& witt w&igh appro.·
Iml t&ly 1000 pounds, Rob,,'to and h is
Irl&nds h.d 10 sludy a paflicul ar kind 01
tOW&r and a ,,&ry sopllisticlled rota ting
I yll&m 11'111 Includes .. trarl smlsslo n wit h
011 Urldel Ihe p,eS!lUle 01 10 almospheres .
(So,ry. but I do 1'101 know how 10 con"er! It

1• .l QO.MHz Interna tiona l beaco n net a nd
tne Israe li c hap ter 01 AMSAT. Wo rkin g
bo th .b,oad arid at me Tel A"I" Uni"erslty.
Of. Flledl.nd made many Imporl anl con"I·
bu tlons to the Ile id 01 scie nce He will be
. ldly missed.

•

,••
,,

••
•

-
,

4X'MF

It I. with gre l t reg re t thll we.nnOurlCe
the pen irlg 01 Or, 51""e Frled l.rld 4X6MF
(WA60Bf». Shrle WIS ".pon.lble bo th 10'
the ..ttl ng up 01 the .x6TU be.con on the

THE tARC ANNUAL ASSEMBLY

On tile thiflieth o t "" Y. Ille 1....1A....
teu, Radio Club held It. InnUII member·
ship • .....,bly .t the Bar 11M Unl....,ty
lusl ouIside 01 Tel A"hI. A ,_ hund,1Id
m.noe<s w_ ~t tor lhe gMfIQ out
of . ...td., '1'1 open lorum to .i, _j)Oinll
end propow fO$OIution', end the election
of I ..... tlOsrd of di,ectOfS lor the coming,...

Thi. year'••~ .... notlf;Nbly
qu ite Iow-l<ey. ..ith 'Ilfluslly no contl'OY'ef'
$III 1..- ,.IMel end • c..... bllt 01
health gi-<en by the w.lcrldog commitl..
thM ... . elec111d In order to .-port Irly ".
.....tlons by the • • ecut... trom our club'.
constitution.

Among.t the me"" .w~ 1iIi-<en out.
Y.I. 4X..a1.... proclal.....:l Amet ' 01 tile
V.... Ind the huge (W1l1On 1iI -
.t,lted the merrobefshlp·. ~helml"lil
' liI, e e m. rIt. Sinc. No"e m be' , V.I, h••
bMn YOlunllrily liIi'Il"lil bI...... ly lectures
to the ......teu, public on the SUbiecl 01
utetlite communlcatlOnI. uncMr t.... au...
pIces of AM SAT IsrMl. In ldd,tlOn to the
meny sr11c1eS he haS published on tile
subject. ....... lectu ,es 1'1.... bfoaderoed
the knowl«lgl 01 .11 .ttending. meking
t he cOrlsclou.ne.. 01 thil Ip.ce·.ge
mode 01 communic.Uon. widesp,e ad
smooglt 1....11 . ldio amateurs.

Election. we ' " held. a nd the new exee­
uti"", il compoeed 01 4X41 AT. Gf, GT, GP.
KM , MP, SH,.nd .x61 LD. MP, 1W,'rId OM.
In thel. Ilrst ..-tl"IiI they wttl dl,,1de the
respon.lblllies lmonglt thamlet"l. Tl>e
m.mbers h lp commi llee con.lslI 0 1
.X4FR, 4X6s AS .rId l(F. Ind on 11'111 new
w.t chdog committee .Il 4X.BR. 4Z4LV.
. rId 4X4-481 (SWl), We all wl. n Ine m .uc·
cess piUS mlsli"e cooperation I,o m the
,.nk . nd lIIe mem be"hlp, wllho ut whic h
their m in io n will be mo. t d lllicu lt, II not
Imposslbla ,

.ued, we .re no w .Imo.' .t Ihe end of Ihe

.X6s (two·letter sum oe., wll h No. lce .
ha.I"ll I n N In..fled I Uer the 6). The .X6
PfeI l. , 01 cour.., ume I Uer the .X• •
and 4Z4. were compillted In 1965 I nd
1979, respectl""ly. At thl' r. te . II look. Il k.
our growth r.te I. conllnu.lly Inc,nsl"ll.
.nd IeI'. hope th.t WII do not hit ••Iump.

I2AOX.nd /2\1RN., 12LlD'$ s".c~.
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ALiNCO ELECTRONICS
P.O. Box 70007 • Reno, Nev. 89570

44 Glen Carran Circle - Sparks. Nev. 89431
Phone (702) 359-1414 • Telex 4993999 EGELECTR

International Divi sion of ALiNCO Group

Ep·30JO"

EP.3030,·= = _ ---1

DC POWER SUPPLIES
(From 4 to 55 Amper..)

Model

Input Voltage

--" ...

3.64·x 1.64 · x 6.5:/: ·
1.11 lbs.

...
DC 13.BV/4.5A

ELH·2300 °

* HEAVY-DUTY
HEAT SINK

• lOW PASS FILTER
INSTALLED

... PROTECTION CIRCUIT r'ii:~:::::;:=,---_t""'=-~__j
BUILT IN

... RELIABLE
& RUGGED

... CLEAN RF OUTPUT

• Nolo: Other models Ivai~1e for 2M a nd 7OC"' .

CALL OR VISIT YOUR NEAREST ALINCO DEALER OR WRITE FOR OUR DEALER LIST.

SPECIAL ELEMENTS
AVAILABLE FOR

CELLULAR RADIO

" When You Buy, Say 73" 73 for Radio Amateurs • September, 1985 91



,
.nd .nnounced the times . a the runnera
passed YarlOUI polnll.

Eye ryone had . gr.nd lime. Some01the
people wno participated In the I.C. r.n,

some walked, some rasted now . nd lhen ,
oot e..eryone norsnee. One race was 5 kl·
lomet ers and ooe was 10. Entry leea net ·
t ed uurteen h und rad eenere 101 the

, pon,olS, . nd th , runnera a re a lre ad y
trllnlng 10/ next year.

The work o t tile aml teUf$ was Ippreel.
. ted Ind we h.ye . le tte r Irom lhe Amerl-

can Wome n In Uberla to proWl It. Anywl y,
U waS a kind 01 a lirst We pulled It a ll In
true amateur tra d lUon, a nd we ere IooI<lng
lorward to next year.

AcldI1Ion&I Hot..

, Betden type 9913 is an unu....1ubl& In 1...1 while It Is bulc&11y • IOft·type AG-8IU
cable, it USftS an all dieteclric around. 1Ow-losa ~ COnductOf to aehle'le its low loss
erw-aete<islics. The adYan tages 0I1UCh. C8bI& &18 noIlost on tholle INdeft with VHF/
UHF arrays on Clank~p 10Y00fS!

., 15-OIlm hardll"., Is surprisingly easy loobt.ln. M. ny e&bIe-TV operalors diac.rd 11'10I1
runs at lhe end 01 along spool ull8d IOf wifing uo. IIr..1or. bIocl< 01 atreels. These
ahOft runs can tum oul to be as long .. 2001_. and lhe cable can be had u....lly IOf
Iree ;USI by ~ing. Many hams sell homemade conneclQlt 101 this Ilardll"" using brass
lHpe Illtings. ilnd they are spotted.1 lie. market. trequenlly! Allhough the Imperla~ II
not 50 OhIllS. using th is cable wlthOUl a malchlng ""t-...ark o ften results in no WQf'lI8lhan
• 1.5:1 ~"". (and due 10 manulaclu"",'lnconSlalenclea, 11'1 olten IoweI' than Ih.tf). Tube
empliliefS ""ill lune it with ease. Thi, C8bI& II. good cholce.I 22O.nd 432 MHl !

T.bIe ,.

BOVE AND BEYOND
100 Wall' you're pumplng lnlO It to lhe 22·
. I""""'t yagl up on the lOw.... 01 m.ybe
you w.nl to get IlYeIY ounce 0I 111e POW'"
Irom your hofne.br_ &-meter kllow. tt 10
the stacked 1.eI""""'t beams on lhe roo l,
10 you use 1/8 ' ha rdllne,

The Irick I' 10 .'tOld pulling you""t In
a hole by losing .11 or mast 01 yourllgnel
in the coaxial II"". Note tnal I ..
I_ ed only 10 coaxi.I Iflnamlaslon II.....
10 Ihls point; while balanced tine Of ""in­
lead may h.... . low... loss cIlafaelerlSllC
up 10 a bout 150 MHl. 11 /UStlln"! pracllcal
fOf 99% a t ell amat"""lnsl.llation•.

One linal ~I'" 10 be loucnect on fa the
choice 01 connectOf, and there cltfl.lnly
&Ie • lot 01 'em! Pl..25lI. BNC. type N.
HNC. TNC. SMA-It begins to llOUIId like
• ..-Iing of Iobbyi.tl ""i1h all tholle ab­
breyi.lionsl In pr.chc.l ula . howeyel,
maS! ~m.teurs are lamll l.r wll h Ih l H
types 01 conneclQlS: lhe II.ndard Pl..25lI.
Of "UHF"" conneclOl (wh.1 I mitnomarl).
the IyO&-N conneclOf (long • mllliary ".n­
dard), and ltle BNC minialure conneclOf.

Most hams a.e .cQu.ln led wll l'l In,
UHF conneclOf, more &OPtOOtlalely called
lhe Pl.·259 Of 83-15 aeries ITom Amphanol
and ot~ manufaclulers. BelleW it or not,
this is nor . 5O-OI'tm connectOf. lIowe.e l.
..,. usullly don' t notice the d lltllllM>C8 .1
IoweI' freq uenc ies and they .re lat her euy
to PIlt on . nd cIleap. Bul as the Ilequency
climbS, the imped.~ " oo mp" th.t Ihis
conneclor creal'" In Il'Ie Iranamlsalon line

can Illefl Iranslate Into wuled PQ'NOI- ••

much as 2 dB . t 432 MHz, illl i,an Inlerlor
g r.de plug (usu.lly ""Ith • che.p dlelee­
Iric1l. Some atl em pts ha.e been made to
cure this problem by ullng • Teflon .... dl·
eleelrlc. and Ihese types 01 UHF plug.
wort< muc h beller atl" and 220 MHl, I'ye
jus t lasted one 01these plugs a t 1298 with
a l().Watl amplifie r . nd found It to hlY.
about 1.5 dB of loss at th ll lrequ" ncy,
which stili Isn't good enough .

The besl cholca? Type-N connec tof$,
also known as UG·21. These a re aya lla ble
lram many l ou rcas Including Amph eno l
and Kings. They . re not.1I Iha t expe nalye.
They are comparlltlye ly e.sy to . ssemble ,
~re waterl lght , and best 01 III . re lrue 50­
Oh m cormscloftl Replaci ng the preyl.
OO sly.mant loned UHF connectO/ It 1298
wltlt a type N result ed In picking up Ihllt
1.5 d B back aga in! Type.N and UHF con-­
neclors a re aya llab le 10 iii a wide y.rlety
01cables. lrom RG-58lU up to RG-MJ loam
coax. The new 9913 worka _ II with PL·
259s. OOl lhe cenll!l ri ConductOf must be
liled oow-n to III a lIandilrd type-N connec­
,~

The Ih lrd conneclor men'iQnecl was the
_able BNC conneclO/. wIlieh meny ot
you will recognllll irom you. 2_ter HT..
This Is son 01 a mlnl.tu", tyP<t-N connec·
IOf and .110 IooIcs like 50 Ohm.. It too
I' w.terl lg ht .llhough somewn.1 mala
lricky 10 m. ke up. These conneclors .'"
excellenl IOf 1ow.po'W&l eppIlealiQnl (un­
der 200 Wall. ) and make good cholcea 'or
Inlerconnecling cabl<t!l. I use 'em .t 432
and 1296 IOf portable 1I.llan.. wllh 11'10I1
lenglns a' auperior-gr&de RG-58IU Of RG­
14&'U Teflon cable. These 1enQ11I. &18 UIU­
.11y under 10 Inches. Again. BNC connec·
1011 (o r UG·88·type connectoll ) .,a
commol'lly lound lro<T\ moat majol many.
lactull!l$.

" you Cl'loose to go the "'rdll"" route,
Ihere .re m~ny specia lized connectOl,
...ail.bIlI whlctt _ '11 louch on In lat ... c0l­
umn• . Until nexl month, _ you MAboYe
ilnd Beyond.M

432MHl
N.A.

5
5..
•

2.7
2.'
'.2U,
' .3

220 UHl
75
55
'5
25
' 5
2.'
US

•••
'.2•

lo.. In d8l1 oo tl.

' " U Hl

•
'5
3,
3

•••
' .3
U

•••
"

ua lng . cheape.tll" . It"r a S9CIO UHF mu\­
tlmode kind 01 ~tea you. pufChall8.
The masl common complain" legardlng
the lack 01 perlormarn:e 01 VHF and UHF
t" nsce lye lS Irom newcomer. to Ihese
band•••e uau. lly cauaed by inadequate
.nlennas Ind tr. namlsalon lines! " you
ooy.n IC271H IIfld • Henry 2002 I.lIW
lUMHz .mplillet, don'l Ull8 COI,_.Uonal
AG-8IU un.... you "". nl 10 gl... your neigh­
bors a~laeul&l lllt'WOfkl diaplay 110m
your rootlop!

BaI..... II Of noI , 1_ .re times when

",Ylng • cable wllh high IoeI c...raet......
Ilea c:an ac1ually be IIl181l1' to tl'>& VHFI
UHF enlnullasl! For example, let ', say
you'd like to tu .... up • hOfnoa.braw 1(1).
WIlli solld-st.le amplll* bul don'l ......
an adeQuate dummy load and don"! wlan
to -"ock tl'>& .1....... ""ith your Ilgnel
(whlctt might noI be tooc...... yet!). You do
...... , lIfNll & WIlll dummy load Ihill
*Of!<' well, Wt",I', it. t+o prOblem! JUSI
find 100 feat of olcI RG-5&'U .nd pul~
neclQlt on botl'l end.. Allach you. ~W~lI
dunlmy loMl '0 11>& ' ''' end and connecl
the other 10 your amplll*. The coax will
t. ke cale of lhe Ilrst 6 d B (15 W.ltllj .nd
your dummy load can handla tl'>& resl ""llh
ease. Thi. l.cnnlque I' . 110 ull8lul 101 re­
ducing 111& drlYe 10 someof 11'1& more pop­
1>1", hlg l\-powet VHF .nd UHF .mplllifln. ,
luch as the Henry series.

A quic k gl.nce.1 T. ble 1 wilt allOw wIIat
you can expecl lrom lhe more commonly­
ay.lI.ble lransmlu lon linea ull8d . t VHF
and UHF frequencies.

A. you cln _, lI8lecllng lhe rlgnl

leedllne IOf your needs c.n me.n the dll·
le rence between u,lng your coax as a
d ummy load . nd m.klng that conl.cI on
metllQl te.lt " r'

What you ult imately ul e I. u p 10 you
and your st.lIon req uirements. 11'1 . mal·
Ing how many lolks N .h In .nd buy equip­
ment for the VHF/UHF bands witho ul
haying some Idaa 01 what they'll use II for
In the Ilrst placel A am. 1I amount of lime
s pent belore thl l lnltial purch ase witt help
you not only to sa lec t the best equipment
10/ your nlledl (w,,'11 coyer Ih ls In future
columns), bUI . Iso the bes t Iype o lcaax to
Ull8 , You mly be con tenllO know In. t your
Belden 9913 II dellye rlng . boul 65 ollhe

50 MHz
35
H
1.15

."
1.15,
"••.35

C.bIe Typa
RG--5MIl5O-Ohm)

"""""""""RG-8IA l5O-Ohm)
RG-&'U l5O-Ohln)
RG- I l /A (7s.<:lhm)
Belden 9913l5O-O!lml'
RG-l1,18 l5O-Ohm)
1/2'15-Ohm I1afdline"
1/2' 50-0hm hardllne
1/8 ' 50-0hm hardline

IOof 10 a small ~"""",I bNm. OrMng
tl'll, wlll'l hi, mlgnty 2 Watts, there It cee­
cern when no one COIne$ ba<;k' A quick
glance .t the loss chart, IlKlws tnal RG­
5&'U exniblts 6 aB 01 loss . 1 Itofa I..
q.-.cy. Whoops! QuI buddi"il Technic ian
mlgn! belle r can Ine r..p...le r on t na
phone to make. solid conlact, as only 500
mllli"".lIl &Ie being deliYered to lhe an­
I........ whlcll doesn ·t ...... all In.1 much
gain to begin with.

A con..",.11on wil n one 01the local ax·
P<tfienced ham, blings In.. ,uggesllon
tnal QUI Tech seemper on down 10 lhe
nearest r-.:flo store .nd buy • IenQln of
AG-8IU cable Instead. Okay, tnal'•• bell.
choice .I~ con......liofIel solid dielec'rIc
AG-8IU n.u &bout 2.5 d B of loss .1 1"
Mttl .nd can allO n.ndle more POW'" II
Ultled. (TlIis la assuming t"'l our Tecn
nas go llen smart and picked up a power
.mplillel o f .bout 25-30 Wall '! ) Thi,
means Iha t allghtly more th.n n." 11'1&
POW'" gener.ted .1 the stallon Is m.klng
II 10 I"" beam anlenna--

Now, le I'S a ..um e th. t o ur b ud d ing
Tecn nas been I88dlng the mon thly .m.·
teur lou rn . ls and has dlscoyered In .
.......01 lO'Wer-loss cables such as Belden
8214, Saxton 8284. or Belden 9913. Alter
decidi ng 10 m.ke the necessa ry addlllon. 1
Inyestmen t, he goes 10/ the 9913 .nd now
IInd l that his loss pa-r 100 teel I' on ly 1.5
d B! (And It o ughl to be lor I price 01 45
centl a loot, he th lnka!)

Thil scenario could go on and on. Our
ooddlng Tech might dec ide to go Clazy
and pul In 112' alumlnum·jacketed hard·
line, which has IllSI under 1 dB 011085 at
144 MHz per 100 leet, Or II he' s go t a rich
uncle, shoot the worl<s and put up 118' 50­
Ohm hardline . wh ich has the best lo IS Ilg·
ure._.55 dB per 100 flrilt al 1« MHz.

Aa yoo can Slril, lhe re are many o ptions
aYa llab le. The rule 01 thumb Is to buy the
best ca ble your budget c.n a tlord. alnce

Peter H. Putma n K T2B
84 Burnham Road
Morris Pla ins NJ 07950

One 01 the q,,"'lana t"'t Is most I..
quenlly al<ed by newcomers 10 ,he VHFI
UHF~ll\Im perl.l.,. to feedllne. I'm
qulle IlUrpnMd 10 find as many hama as I
do who spend _.1nunated doll&f& kw
• multlmode If&l'lacehw IOf 2 me'....,&ad
on a 1(1).WIln ampI lh.... and th«l leed
their 13 a'_,t beam ",,!lh RG-8IX cable!

On lhe VHF/UH F band.. ,he lIanamla­
$IOn line can be tl>& mosl c ril ical link In

lhe entire '1*''''''- C.~'" Ih.I perform
-...ell on 11>& HF bandl can .xl'l l~1 conlld­
...abIe loM.t 220 and ot32 101 Hz. And 1l'\&I'

g ln.I Iypes 01 c a ble a a l HF become
'lirtually uaeleq.1 1" MH:. Il'a importanl
to kroow what 10 UN .nd when '0 UN II In
your VHF alIHon-_ II you're!'ust 1\In­
nlng a lIfNII _ ·Uc.lly-polartzed beam on
your roollop 10 &CCn1 the 1oc.1 fllPNt...
witl'l your hend-held.

To begIn ""lIh. rf c urrenla tr..... on the
akin of 11'1& COnduclOf .1 theae frequen­
clel, no l through il. AI $Ofl'Ml point In tl'l&
treq uency ringe, II _ becomea Impr&e­
tical 10 ull8 • " lIOlid" conductor a, we
know it 10 carry thell8 currents, hence the
use o f wayeg uldea a l mlcrowaye Ilequen­
eiee. To tun he r compllc.te m.ttef$, the
dle leclflc ull8d In coaxlll cabla (tha t la,
the Insul allng materlll bet""een the cent..,
conductor .nd ahleld) can allo abaortl a
signi ficant amoun t 01 rl ene rgy as you go
hlg ha r In Irequern:y.

Flna lly, .t h ighe r power leyela the clble
Itse lf may break down due to arc ing oyar
lh a die lectric, Many la the time "WI aeen
conyen tlonll RG·8IU blo""n .p.rt Iro m
being ull8d ""Uh I kllow. tt on two meters ,
The cable heala up due to IblOrption ~y

t he dlelactrlc Ind eyan tu.lly a" lf·d"·
atructa. So whal'a Il'Ia aspiring VHFe1 to

"",
Not to worry ! The<" I' an exc"nant se­

lecllon 01 coaxial c.b1" on th" market to
IItt tile need at lhe VHF.nd UHF enthu,l­
ast at • r8l!lOfl&ble Pflca. TheM c.bl..
.ra rell.ble .nd nsy to Ull8. They ull8
sl.ndard connectOfa {""Ith the exce-pllon
01h.rdli""'.nd $Ofl'Ml a xl'llbll 'Iery low loss
ch.racteristlc, IOf Ireq.-.clel as higl'l as
1296 MHl using IOtl-e.ble conatlllChon.
Thell8 C8/:lI&I _ reaodily .y.II.tl1e lro<T\
many adYeI1l-. In 13.

BeIOfe we del... lnlo tn.l, leI', IooIc . 1
why you c.n·' uN e&l1ain cat>tet if you ex·
pect 10 muimlle)'OUf 1I.llan·1 VHFII,lHF
perlOllTl&~ . One typical popular c&tll& i,
RG-5llJU. ,110 II&bIe as AG-5&AU, Ttlls
ttn&l~lamal SO<ltVn ubl& *Of!<s wet l
as. leed li"" In II'1OI1l\1n, on leo, eo. and
40 meters. For many~ and ........
COfT*'& 10 lhe Ilobby. 11>1, mlgtll Ni... -.

the IllSt cable _ used in the 1I.llan.
WlIh • raled los, 01 &bout 1.0 dBl'l00 leel
.11 MH;[, II -...arked IUl t line.

Now our budd,ng ham n.. gotl..., •
Techn ician Ilcenw and"" put up. quick
Inst.II.lion 10 ace.t, 11'1& 1oc.12.met... Ie.

pealer will'l a n.nd~I.lkle. uling ""n.t
mlgn, be &I'l old~ of RG-58N I\Innl"il
.boul 100 feel out 0111>& tIlack ••ound lhe
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ANTENNAS
CUSH CRA FT
.404 . -element 10 -lS-20m
R3 10- IS· 20m Verbc.al
ARX·28 2m R"'9 0 Ranger

KLM
KT34 A4 -e1e HI-15·20m
2m·l lX "·ehemenl 2m

MOSLEY
Cl-3J 3-e1e Tnblnd8eam 26S 95
Pro 3" -eIl! 10 ·1S-2Om 465 95

HUSTLER
& 8TV 10-llOmVen/ 3lIm 128 95
MOIllLE RE SONATOll$ ~ S<lper
10,nd 15 mell!f 11.95 11 95
30 I nd 40 metl!fS 17 .95 25 %
HY·GAIN
]91$ TH10l 1D-15--2Om U 5 00
J9SS h ploref 14 TIIOI"" 305 00

H Y·GAIN
10% FACTORY REBATE

1 AUG - 30 SfP 1985
TOWERS. ROTATORS

AND ANTENNAS

Allllnce H[l73 105 00
K e~p'oKR500 E~~>Of' 159 95
My-Gil," ttam IV 229 95
Hy·G"nhi!1w;slerf' l 269,95
My-Gal n Heavy·duly 300 530 00

TOWERS
UNARCO·ROHN
Sell.supporting lOW...:
tt BU 040-leet . " nBase 19800
tt BUI 4!- ' ee!.,,'h Base 264 00

Guyed loIdow.. low..s :
f K2!>58 58·/eel: 25G 940 00
FU 5501 5oI -tefl . 45(; 1296 00

Slrllghl s.t;11on.:
20G SI'"'9 ~t sectoon 36 SO
25G Slfloghl 5ec1>Of' '8 9!>

Towe. Pi Ckage. ClIn
TRI·EX & HY--GAIN Call
Cable by Suton Call
Cablewawe Hardl ine Call

ROTATORS

ACCESSORIES
BENCHER PADDLES
ea.. ,cn_ 38 95/48 95

MFJ PRODUCTS CIII

B & W PRODUCTS ClII
AMPHENOl COnneclOfS CALL

TEL EX HEADSETS ClII
Pfooom 3SO, 450 , 250

S P ECIAL fllG DISCOU NTS

INTERFACES
HAL

CWR 68!lO TtIeIUllI' 74995
CA l roo ATTV/CW " !efface 2$9 95

PACKET
AEA PI( ' 1 !'Kkel Controller 459 95
Il4Inuonocs PKIo.e1 CCII'Ilroller 139 %

HARDWARE
lolFJ In. *"~ MFJ SoItwl'e 19 %
K~~tranocs 1~1"'_ 11 210 %
m CP-lOO lMemee 2M ss
AeA cp ·l l~terliU 119 %

PA CKAG ES
1,l1O'DIog AlA · 1 vc ·20/ C-M 119 %
AU " 1(I'OiII'lIGf PilCh 119 %

SOFTWARE
KI~t'onlt;. Hl m,..t
vc ·20 C-6-I AwII CALL
KI~t'onlc. Hl mlOltlAmtO'
vc ·20 , C-M 'RS-SO _A\In 69 ss
Microl"'ll -"'Orso V20I C&I 39%

AEA ..~lnl vc-20/C -6-I 79 ss
Dr. DX b y AU. se %
Dr. OSO b y AEA 71%
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------------------------I I
I FAST CHARGER I
I - I
I for Kenwood TH21 . TH31. TH41 I
I HANDHELD I
I 2 -MEI'ER TRANSCEIVERS I
I I
I lNTRODUCTORY . rJ. II PJUCE • V-,__ I

I $44.9 5 I
I II Optional A.C. adapter and I
I mobUe power cords (U9.95) I
I Foreign Orders - '55.00 I
I Features: I
I . Charges in 15 minutes I
I . Constant Current
I . Automatic Voltage cu t-off I

• Battery doesn't h eat-up I
I . 12v· 14vdc input . I
I . Charge from any point in discharge cycle I
I without developing "memory" I
I I Proven in daily use I
I PIee.8Il add '3 tor Shipping and Handling_ CtlLI for oon I
I Wonuation. Florida Re8identB PIeR8e Add 5% Sale8 Tax I
I Th~~ I
I Charge-Rite I
I P .O. Box 17015 I
I Plantation. Florida 33318 I
I 305471Hl545 I
1 -------------------1

I
I

1)&t6 Je-IIerwn~ Hq.w'Y
WOOd bn09l'. V" gll'IIoI 22191

InlCIfI'Woon & 5el'Ya (7OJ1 6-l3-- 1063

S IO'I H....B : a t t 10 1 - 6 P
WF 10 1 - l p _SIl 101 - 'P

Otde, H....B : U ·F 9 ~ -7 P. SalIOa - 4 P
send 3 22'~ flIf" a N~

DuIer ,_~ ,,....w

Compare Our
Sample Prices

Then Call
Toll Free for

Orders & Quotes
800-336-4799
(800-572·4201 in VA)

HI '" IlIlJ01f "III" _..... • 1
CJtI f/IIIIet' "a'" _*' j p.. _ UII _
1lI_~-' ",.".,,,, ..___ M' ar6t_,. .,

Zip> _Slale, _

AMPLIFIERS
TOKYO HY·POWER
VIIF & lJlIF amos CAtl 'or OuGles
DAIWA
L\-20352ft1Amp 2·)ow 68 9!>
L\-2035A 2m Amp/preAmp 7. %

MIRAGE
810 162m AmpIrtIlf 10-160 2.2 ss
821 52mAf!lp 2 -150 24595

AMERlTRON HF AMPS
ALSO 1200 . ,ll 599 %
All 200 1 5 kWAmp 1399%

KENWOOD Tt922 20W CAlL

AMP SUPPLY
AT 12OOA 12OO PlPTunet 169%
LK500lA2 5 oW l'llpelsol !l99 00

YOCOM AMPLIFIERS
2 w~lls·6O w,~ 2mAmp 109 9S
2 .'"S · ' 20 wlt~ 2m Amp 169 95

TE Syslems GaAs FET , Call

ASTRON Power Supply
RS1A '9 95 VS20M 124 95
RS50A 18995 RSSO M 209, 95

SCANNERS
REGENCY
MU OO(l 30-900 MHl 389 00
Ne. Rl060 l(1-ell, &bancl 99 %
HX 2000 HI 120-900 MHl 301900
Ml JOOO JO-~n . 6·b.lncl 212%

BEARCAT
11_ 1(lO ll H~1ltId CiII
2l!1 l&cfllnNI la. ,tUIl 16995
2'0200-cn/.rtl'.11 17.00
210lL 195 se
JOO !lO-ClI SUM*/~.11 341 00

Want It? We've Got It!
... at a Discount

ptinr NEW address here:

Name _

Address _

If yOll have no label handy, prior OLD address here:

MOVING?

hlend m" ~ub<.Cf ipl i no 1101.' ,1ddi lioo,l 1 " eol r for uol " S19_97

PoI" menl eodllwd Bill me

Name _

l et us know 8 weeks in advance so th at yo u won't
miss d slngfe issue of 73.
Attach o ld label where indicat ed and print new ad­
dress in space provided. Also include you r mailing
label whenever you write conce rning your sub­
scrip tion. It helps us serve yo u promptly. Write to:

7..~ fi II ' 1'" Subscri pt ion Depar tment
or .11 I P.O. Box 931

i\ n U l h .· ll r S Farmingda le NY 11737

c....d.o."<I M.'KO Sll_. 1n .. ' _I. u~ lund. "....n _ us "'".... . f<...~n ~...I. c.
n._.7n .. ' onh us Iwnck do-••n on u s "," n k , I <><'-;I n A;.......1. plu... inqu;'.

15·.,.05 HF T••nsterlef CAlL
IS-ODS HF1,~ SPECIAL
TA·795ll2mmollo• . 4!oW CALL
TR-91JO 2m "'11·_, 2'!1..... CAll
l R·<'6QOA 2m FMSQI\ HI CAlL

ST 142 H,..;l_ 2499!>
K(l« FW 20:l3 2m 25-wlll m9!>

[J SANTEe L

11i1r
TEN-TEe

2591 2m S",,~ tt_ fleIlI m 95
tenlufy 22 CW XCVR 3SO 00
2510 ModeiB .109!>
CORSAI R W\IOeI 560 999 95
AAGOSY n 525D Dog'lIl 51995
TRITON 425 HF Amp 151< W CALL

VAESU
FllG 9600sc- IIll'G!>49 9!>
FT 757 ttF XCVR . ,IIl .. 699 9!>
FT 980 CA TSrstem 1439 00
FAll 8800 S'Nl Iletewf 519 9!>
FT 209!Itt 2m ttT SoeDII299 9!>
FT 21Ol111 2m. .... 45W 369 9!>
FT27OOll1125W lluII·~ 499 9!>

rc 145 HF Xe VRIGen CllV 7~ 95
IC151 Hf XCVRIGe-nCo. 117900
Ie 271 ... 2m Xe VR Spe(;I.iIl 559 95
Ie 3200 2m1440 b.I"<l5 489 9S
Ie 211H l00 -.. . n 2m l eVR 73295
Ie 02.11' <'m lIT 10 "'emon n CAll
Ie ()olAf 440 HTlTOUChlone 299 95
10112 12-Ch M. m" HI 21995
MSO~- ...rr M, 'ne SUo/I 3872fi
M5. 1I-<:l\<Innel .... nne HI 32'!1 ss

KENWOOD

ct iJ llCOMI

I
I
I
I
I
I ::
I ~I ~ Add ress _

I ~ c;,y _
-I .

I
I
I
I Cit y State Zip .J
'----------------
" When You Buy, Say 73"



DEALER
ROPAGATION

DIRECTORY Jim Gray W1XU
73 Staff

EASTERN UNITED STATES TO:
GMT 00 0 2 04 06 OIl '0 12 ,. •• ' S 20 n,

Al ASK" zo an
AROE,,""A " "

, , ,
AuSTR" " '" " ao ac " t s
CA..Al.OOl E zo " " " " ac " " " " zo
HIOl A"O " " " eo zo ao ao
~"WA" zo " eo eo ao ,
'''O'A

.lAPA.. zo zo
ME~,eo " " " " ao " " " "P~' '' ' PP ' '' ES zo zo
PuERTo R,eo " " " " zo i s " " "&OUT~ AF R'CA " " "U.S.S. R . zu '"....ST CO"S' "" "" " " su '" ao ao

CENTRAL UNITED STATES TO:
A"A""A ao ao "ARGE.. " ..... " " "AUSTRA"'A " eo '" '" zo "C.....AllOlOf '" zu '" '" '" '" " " " '". ..0 .......0 '" '" ao zo zo zu
.....WA" " ao zu zo " " '" "'''O'A zu zu-,. ao zo
MEx, CO '" ac '" '" " sn " " " zo
P..'lIpp''' ES ac zo
PuERTO R' CO ao zo " " '" '" " " " ao
SOUTH "' f R'C'" " " zo
U. S. S. R. ao ao

WESTERN UNITED STATES TO :
A"ASK" au zo '" '" '" " so "AROE" " "A " '" '" '" " " "AUSTR" " ' A " ao ao eo '"C.....A...O... ao ao zc '" ao '" rs
E" Gl " .. O

'"
,

"AWA" " '" ao sn '" " " "'''0'.0. '" '".lAPA.. o zo ao " so '" ao zo
ME~,eo zo ao ao ao zo "
P" ' '' 'PP' ''ES rs '" zo
PUERTO R,eo an ao ao zo ao zo "SOUTH AfR'C" " "U.S. S.R. ao
EAST CoAST eo ao su '" " '" zo eo ao

Littleton MA

D.nyNH
s..n.ing the ham community with new

and uoed ""1uipment. We 51n and ~_

vice mo5I m.jo. Ii......: AEA. Amon.
Alden. B6;W, Cu.herdt. lI y·C a in.
Hustler. ICOM. " ""wood, Kl.M. l.ar­
....... MiTage, Modey; boo"'. roOOn. cable
and collJll't"C"ton. Busi""", houn 9-7 Mon_
day through Thunrlay. a nd 9--.5 Friday
and Saturday , Riveno:ld l Ele<1ronic<, 8
~rry R<HId, Derry Nil 03008:
-&34..537l .

The reliabl" ham store >ervIng NE. Full
line of ICOM &: Kenwood . Ya.... HT..
Drah, naiwa , B6r:W """"""'riel. Curtis
&: T•.., keyen . Lo....n. Hustler, Tela!
Hy.G oJ n produclJl. Mi.age amps .. Astron
P.S.• Alpha Ddta protecton, AHRl. &:
K.nlron!cs instructioo .ido , Whi,l.l~T

•adar detecton. full line of """" fillin!\'.
TEL-COM Electronic Communlca·
tioru, 675 Gnat Rd. (Rt. 119}, Lillleton
MA 01460. 48fh34OO13I'l40.

Albany, New York
UPSTATE NEW YORK

Kenwood . ICOM. Ten.T.." Belden,
Cwbc:r.ft, l.....n. HustlB , ARRl., Hy.
Cain.ll&W, MF]. Mirage. ~~ and uoed
""1uipment. s.,"'ing the a m aleuT commu·

nlty ,,;""" 1942. Adirondad< Electronic<,
Inc., 1991 Q:.,t ra l Avenue, Alhany NY
IUGS, .f56-0203 (one mile wert of ~o"h·

w.y exit 2W) .

San j ose CA

New Castle DE

Roy .....·' .-..1 ""'ateu, radio >tore.
New lie used am.t......' radio ...:I,," lie "",.
vtce. We feature Kenwood, ICOM .
Aulm, Va""" Ten·T<c, Sanl"" lie many
m_. Shf."", Radio, Inc., 1775A S. Win·
e.....te. Blvd. , Camp!><'11 CA 95008.
3764l6G5.

Fontana CA
Complete Ii"", ICO M, DenTron, Tefl..

Teo, Mlra!l", Cublc, Lunar, O>'er 4000
e1ectronlc product> for hobbyist, techn!·

dan, npe'rimenl...... AI"" CB radio, land.
mobile. r DOtana Electronics, 8628 Sierra
A"".• } 'onlan& CA 92335, 822-7710.

Preston In

Culver City CA
J...', l'.Jectn,nQ, 3919 SepuilV<da Blvd..
eu,n.... City CA 90230, :JOO.8OO3. T ,a<h

4/l3.1S66 San Diego, 821.5732 (Rooo NY).

R,... WB7BYZ h"" the 1. rg<'Sl >I,",'k of am·
ateur Rea, in the Intermountain W"",.nd
~ best pri"",. Call~ fot all your ham
".".,.,.. Rooo Distributing, 78 So. Stole,
P_ ID 83263, SS2-08:l0.

Factory Authorized Dea le rl V. esu ,
ICOM. T....T"" . m K, Kenwn"d• .\EA.
Kantronics, Sante.:. Full line of """""I­

"'Tie<. No sal.. tax In Del ......"" . One mile
off 1_1lS. Dda...", Am.teu, Supply , 71

M......... R.-d, New Castle DE 19720,
:J28.-7W1.

G = Good, F = Fair, P = Poor,

DEALERS

Your company name and message can
contain up to 25 words for as little as $150
yea rly (prepaid), or $15 per month (pre­
paid quarterly). No mention of mail­
order bu.~ineso; or area code permitted .
Directory text and payment must reach us
60 days in advance of publica tio n. For ex­
ample, advertising for the December '85
issue must be in our hands by October 1st.
Mail to 73 Magazi ne, Peterborough NH
03458. ATTN: Na ncy Ciampa.

SEPTEMBER
~ 2""'-3~ wen ~ '" ~,

1 4 5 6 7
F P P P F F G

9 10 11 12 13 14
G G-F F F-G F F- G F

15 16 17 18 19 20 21
F-P P-F F G G F G-F

22 23 24 25 26 27- ' 28

29
F F-P P P-F G G G

30
G G
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WAHRANTYl
YES, IfiO diiYs of warren,
ty protecnon. You simply
cau'r go wrong.
An FCC Iypt' accepted
coupler is available fur
SMART PATCH.

Placing a call i.. '>imple.
Send your aec"",.. code
from your mobilE" (<<a m ­
ple: "73) . This brings up
lhe Pasch end you ...ill
hear dial lone tran..muted
from your base ~lation.

Since SMART PATCH is
checkinq about once per
second 10 see if you went
10 dial, all you haw to do
is key your transrmner,
then dial the phone num­
ber. You u,'ill now hear
t h.. phon", ring and some­
one answer. SinCE" the en­
tranced control sy..tern 0 1

SMART PATCH ts con­
stant ly c1wcking 10 we if
you wis h to ta lk. you need
10 simply key yuur trans­
m il l..r dnd then talk.
Thill's right, you s imply
key ye>lJT Ira n..m iller to
interrupt thl' ph"n" line.
The bdw slalion aum,
matically slops Iran..mil.
ling altl'r yelU kE'y your
mic. SMART PATCH does
not rf'quirv any <;,po>cial
10fW equipnwnl 10 control
your ba..... stanon, It sam­
pit'S WTY high frl'quency
noiSf' prl"$f'nl at your
ro>cPi\~ discrimirldlor to
determine if a mobile is
presem . No ...'tH"ds or sylla·
b ll'S are ever Iosl.

SMART PATCH
Is All Vou Need
To Automatically
Patch Vour Base
Station To Vour
Phone Line.
Use SMART PATCH for :

• Mobill' (or remote bit'>!')
to phone line via Simplt'll
base. (_ fig I. )

• Mobilt' to Mobil" via in•
terconnected base s ta­
lion~ fnr "'llll'ndPd rangE' .
(~ fig. 2.1

• T..lvphOlW line 10 m"bi;e
(or rVn101" base],

• SMART PATCH U'>eS

SIMPl.F.X BASE STA.
TION EQUIPMENT.~
your ordin<lTY base sta­
lion . SMART PATCH
dol'S thts u,'ilhoul Inter­
I"ri ng wilh the normal
UM' of your radio.

How To Use
SMART PATCH

--~

•• •----

•

,
·n~---

--
_.-­..-

_.
--

What To
Look For In A
Phone Patch
Tbe ,,",I way 10~
what patch is righl lor you
is 10 fiBI dKKW what a
patch fohould do. A parch
should:

• Give compWle controlto
the mobile. aIming full
break in operalion.

• Nor inlerfeTl:" ...ilh the
normal ope-aeon or your
base s lalion. II should
nol require you 10 con­
nKI and disconnect cab­
les (or flip swilches!)
l:"V"'TY lime you wish to
use your rad io a s a nor­
m al baw sreuon.

• Not depend on volume or
squelch settlnqs of your
radio. It should work the
same regardless of whal
you do with these con­
trots .

• You should be a ble to
hear your base station
speaker with the patch
installed. Remember. you
haw a base Sialion be­
ceuse there are mobile'S.
ONE OF THEM MIGHT
NEED HELP.

• ThE" patch should haw
s tandard lea lu res at
no extra cost. These
should jnclude program_
me ble 1011 restnct (dip
switchE"s). tone or rotary
d iali ng. progra m m a bl e
p at c h a nd ac tiv ity
umers. and front panel
Indica tors of channel a nd
patch status.

ONLY SMARTPATCH
HAS All OF THE
ABOVE.

Now !'Ioblle
Operators Can
Enjoy An
Affordable
Personal Phone
Patch• • •
• Withoul dn expenstce

repeerer.
• U50ing <Iny FM nancei"ff

a50 a base stanon,
• The secret is a SIMPLEX

aUlopatch. Thv SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To Install SMART PATCH,
connect the m ulticolored
compul..... slyle ribbon cable
to nne <mdin, receiver
dtscrtmlnator, PTf, a nd
power, A modular phone
cord is provid..d for con­
rwelion In your phone svs­
rem. Sound simple? ...
IT IS!

Communications Electronics S pecialties. Inc.
P.O. Boll 2930, Wimer Park, Florida 32790
Telephone: t305) 645-0474 0 .. caD lo~ee (800)327.9956



perfect way toget all the HF perfor­
mance youdesire, with money left
over toapply toward other hamgear.
Perhaps a power supply for base sta­
tion use. An antenna or antenna
tuner. Or whatever else makes vour,

operation complete.
So ask vour dealer todav

• •

about raesus rFI57GX.The most
celebrated IIF price/performer on
the air

lilesu Electronics Corporation
6851 'Jil/tballll'l(): Paramount
C490723 (213) 633·4007
}&esu Cincinnati Serrice Center
9070 Gold Park Drite. Hamilton
on-son (513) 87-1 ·3100

memories, and push-button quick
memorv and bandscan.,

The757also lets you listen
from 500 kHz to 30 Mllz with its
high-performance general coverage
receiver. The transmitter covers 160
through 10 meters, including the
new\I'lRC bands, with 100 watts OlU­

put on sideband, F~I andelY.
ell' buffs will enjoy the

delights of full QSK operation. Plus
the massive heatsinkand duct-flow
cooling systemallow continuous
R'lTYoperation for up to 30 minutes.
lise the FP-7571111 heavy-dutypower
supply option for conti nuous-duty
applications.

And of course, there's the
757's highly attractive price. It's the

Celebrate yourb · decision
with the money youve saved.

IXhen it comes to getting
maximum HFperformance

for your dollar, the choice is clear.
Yaesu's fT'l57GX.

Nowhere else will \"OU find
so many IIF features packed into one
compact, rnobile-readv package. At a
price that's got the competition
harned

For starters, each 757
includes an electronic keyer; GOO- Hz
ell' fi lter. AM and FM modes. AF
speech processor. Anda 25-kHz
marker generator. All at no extra
charge.

And working the llX h'LI
never been easier with dual VFOs,
single-button \'FOjmemor\" swap for
split-frequencv operation, eight
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TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. ceeorae 90220

More T5 -940S information is available
from authorized Kenwood dealers.

KENWOOD

• Low distortion transmitter. Optional accessories:
Kenwood's unique transmitte r design • AT-940 full range (160 -10 m) automatic
delivers top "quality Kenwood" sound. ante nna tuner . SP-940 external

• Keyboard entry frequency selection. speaker with audio filtering . YG-4 55C-l
Operating frequencies may be directly (500 Hz), YG -455CN-1 (250 Hz),
entered into the T5-9405 without using YK-88C·1 (500 Hz) CW filters;
the VFO knob. YK-88A-l (6 kHz) AM filter . VS-l voice

• Graphic display of operating features. synthesizer . 50-1 tempera ture
Exclusive multi-func tion ~___ com pensated crystal
LCD sub-display panel oscillator . MC-42S UPI
shows CW VBT, SSB slope DOWN hand mic.
tuning. as well as Ire - • MC-60A, MC-BO. MC-85
quency, time , and AT·940 deluxe base station m ics.
antenna tuner status. • PC-1A phone patch

• QRM-fight ing features. • TL- 922A linear amplifier
Remove "rotten QRM- w ith • SM-220 station monitor
the SSB slope tuning. CW • 65-8 pan display
V6T, notch filter. />F tune. • SW-200A and
and CW pitch controls. SW~2000 SWR and

• Built-in FM, plus power meters.
556, CW, AM, F5K.

• High stability, dual
digital VFOs.
An optical encoder and
the flywheel VFO knob
give the T5 -940$ a posi­
tive tuning -reer

• 40 memory 'Channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

• General coverage
receiver.
Tunes from 150 kHz to
30 MHz.

.1 yr. limited warranty.
Another Kenwood First.

CompIeIe .servICe manuals are avallabSl:> for at rno· j(enwood rranscervers and most accessolles
SpecltJcltllOll.li Itnd prICes are sub/eel 10 chanpe wrlhouf tIOflCe 01 ob/ig'illOIl.

TS-940S
The new TS-940S is a serious radio
for the serious operat or. Superb
interference reduction circuits and
high dynamic range receiver com­
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals throughl The exclusive
multi-function LCD sub display
graphically illustrates YBT, SSB
slope, and other features.

- 100% duty cycle transmitter.
Super efficient cooling system using
special air ductmq works with the inter­
nal heavy-duty power supply to allow
continuous transmission at full power
output for periods exceeding one hour.

• Programmable scanning.
• Semi or full break-in (aSK) CWo


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094

