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R-SOO
• Communications type noise bla nker eneu­

"Now hear thls.... .dlgltal display, nates "p ulse- type" noise.
easy tuning • RF Anenuator allows 20 dB attenuation of

strong signers.
The R-600 ia an alfordably priced, bJCb • Tone control. • Front mounted speaker.
perfOrmaDce l enual co yerqe commanica· • -S· . h ' •. •
dons rece tee r co.e~~" l50 IdU: to 30 MII& in meter, Wit I to 5 SINPO S -eate. plus

L--d r ·.... standard scale.
30 ..... a . UH 0 PLL ayathesh ed drc:uJtry • Coaxial and 'loire antenna te rmina ls .
pro'ridu mnlmum eaH of opendon. . 100. 120 . 220 . and 240 VAC. 50160 Hz.
R-600 nATURES: Selector swttch on rear panel.
· 150 kHz to 30 MHz continuous coverage. • Optjonal t gg VOC operation. using DCK·I

AM. SSB. or CWo cable kit.
o 30 bands. each I MHz wide. for easier tuning. 0 Other fea tures include carrying ha nd le .
• Flve dtgtt frequen cy display. with I kH z headphone jack. and record Jack.

resolution. Optional accessories for R-600 and R-l000:
0 6 kHz IF filter for AM (wldel. a nd 2.7 kHz • DCK·I DC Cable kit. 0 S P-IOO External

filte r for SSB. CW a nd AM Inarrowi . Speaker.
• up-conversion PLL c ircuit. for Improved 0 HS --6. US ·S . HS-4 Hea dpho nes.

sensitivi ty. sejeetfvtty, and stability. • HC-lO Digital World Clock.

High performance, easy tuning,
digital display
Tbe R-lOOO high performance COaununiCII­
dODS eeeeteee CO"f'en 200 kHz to 30 MJU
in 30 band•. An ap-t;:onTenloD PLL
synthesized circuit prorides impro...ed
sensitivity, selecUrity. aDd stabili ty.
R·lOOO FEATURES:
• Covers 200 kHz to 30 MHz.
· 30 bands. each I MHz Wide.
• Ftve-dsgu frequency d is pla y With I-kHz

resolution and a nalog dial wtth precise gc-ar
dial mechanism.

• Built-In 12- hour quam dlgilal r-kx-k/ttmr-r.
• RF s tep anenuator.
• Three IF fil ters for optimum AM. 55B. ew.
• Effective noise blanker. • Tone control.
• BullHn 4-inch speaker. • Dimmer s wnch .
• w tre and coax a nten na te rmina ls .
• vottage selector for tOO. 120 . 220. a nd 240

VAC. Operates on 13.8 \'DC \101m optional
OCK·! ktt .

TS-530
"cents-ational"... IF
shift, digital display,
narrow-wide filter switch
The TS·530S SSB/CW
traDscelver coven 160-10 mete rs
usinl the iateat. moat advanced
circu.l t t ecbDology. yet a t an
affordable price .

TS-530S FEATURES:
· 160·10 meters. LSD. USB. CWoall

amate-ur frequencies . Indudlng
new 10. 18. and 24 MHz bands.
Receives wwv on 10 MHz.

o Buill-In dl~tal display lsjx engns.
nuorescenr tubesl. with
analog dial.

o IF shift tunes out mtertermg • RIT/XIT fronl panel controt
Signals. a llows mdr- pend e n t IIne-tunln,.:!;

o Narrow/ ....i de filte r selector of receive o r transmn
s witch fo r CW and/or SSB. Irequenr-tes.

• Built-In speech processor. fo r Optional acce.aories:
increased talk po.....er. 0 S P.230 external speaker .....nh

• Wide receiver dynamic range. selectable audio fill ers.
....1th greater Immunity 10 0 VFO.240 remote a nalog VFO.
overload. • VFO-230 remote d igital VFO.

o TYo'O 6146B's In final. allo .....s • AT.230 a ntenna tun('r/SY.W
220W PEP/ISO W DC In put power meter.
on all bands. • MC-SO desk microphone

o Advanced stngle-converston • KB.I d el uxe VFO knob.
PLL. for better stability. Improved • YK-B8C 1500 Hz! or YK-88CN
spurious characteristics. 1270 Hz) CW filler.

• Adjustable no rse-bla nker.....1th • YK-88SN U.s kHz! na rro.....
front panel threshold control. SSB filter.

~!5!N~o~29,e
1111 West Walnut, Compton. California 90220

TS-SSO
The TS·660 "QUAD BANDER"
coven 6. 10. 12. 15 meters.
• FM. sse (USB]. CWo and AM
• Dua l dtgfta l VFO's
- Digital display
o IF s h ift butlt-m
· 5 memories with O1('n lOl"'I· scan
o UP/DOWN microphone .
• All-moot" squelch
- Noise blanker
- CW sem i break- trvstderone
- 10 W on SSB. CWo I'M;

4 W o n AM.
Optional acce.aorie.:
• PS-20 po.....e r supply
• VOX--4 s peech proct'S1SOr/VOX
• SP·120 Exte rna l speaker
o MB-lOO Mobile mount
• YK-B8C. YK--88CN CW fillers
• YK-88A AM filte r.



"(nle flm Deale,s

TEXAS
Douglas Electronlca
Corpus Omsl,. TX 711404
i512) 1183·5103
Electronics cent.r
Dallas. I X 75201
(214) 526·2023
H. rd in Electronics
Ft. Wonh, IX 7611.,
(817) 429 -9761
M.di. on Elec t ronic.
Hou ston, ' X flOlO
(71 3) 6511-02 68
K.nnedy ... . 8<><:i.t ••
San AnlOmo. 1X 78 222
(5 121333, 6110
WASHINGTON
A -B-C eo.nnwnicatlons
Seame, WA 9 8155
12061364·11300
A....teo. R.dio
Supply Co.
Seallie. WA 9 6108
(106) 767·3222
C-COWW"
Sea me. WA 981 07
(2 06) 711 4 -733 7
WISCONSIN
Amet. ur EI.ctronlc
Supply
Mllw~ukee . WI 53216
(414) 4 4 2-4 20 0

TR-773D
S3 0 pOOFF

WITH OR WITHOUT
MC-46

TS-53DS
S15 .o° 0 FF

Radio, Inc.
lulsa. OK 74119
(9111) 581·9123
OREGON
Por1land R. dio Supply
Portlana. OR 91205
(503) 22 11 -11647
P£NNSYLYANiA
H.mt .onic. lTr.wos.
(,evose, PA 19 04 /
(2 15) 357 ·1400
J .R.S. Dis t ributors
Yo'~ , PA 174 0 4
(7 17) 1154 ·8624
SOUTH CAROLINA
O.l .S .W.O .
Comm unications
ROCkhIll. SC 29130
(1103) 36 6· 7157
SOUTH DAKOTA
Burgh. ,dt A....t.ur
cent.r
Watertown. SO 57201
(605) 1166- 7314
TENNESSEE
Am.t.ur Radio S "pply
01 N••h iH.
MadISon . TN 3711 5
(615 ) 868-495 6
M.mphls A mat . "r
El. ctronl...
MemphIS, TN 361 011
(9011 6 11 3 -912 5

Custome' S,g .... lu.e _

Deale' Name..; "'-_-'-- _

Cuslom.r
Name,., .:- Call SIgn _

Address _

Cl l y Siale/Z lp

NEVADA
A....t."r Electronic
Supply'
Las vegas. NV 69106
(702) 647·3114
NEW HAMPSHIRE
T"fl '. Radio &
Elect . S upp l,
Hud son, NH 03051
(6 0 3) 1111 3 -50 0 5
NEW MEXICO
Elect ronic Module
Hobbs. NM 1111 240
(505) 39 7·3022
NEW YORK
Adirondack R.dlo SuPply
Amslerdam. NY 11010
(51111842·8350
H.nillOfl R.dio C«p.
Long Island. NY 11 735
15161 193·7990
R.dioWoriel
Onskany. NY 13424
(315) 736·018 4
OHIO
A m. t .", Electronic
Supply
Wic khfl e, OH 4 409 2
(216) 565 ·7366
Sr.pco EI.ctronlce
Daylon , OH 4 5 404
(513) 224 ·0 871
Uniw. raal Am.t.ur
Radio, Inc.
ReynoldsDu' g. OH 43068
(614) 866·4267
OKLAHOMA
Derrick Elect ronics"
Becken AlrOw. OK 74012
(9161251-9923

Good Mar. 1 through Jun. 15. 1982.

CASH
NOW!

TR-B4DD
S3 0 pOOFF

MARYLAND
Electronic Inn S....ic.
Wl>ealon, MD WOO2
(3011 946-1088
The Comm . Center
Lacret MO 20 1110
taou 792-0 600
MICHIGAN
Rsdlo Supp ly &
Engin••rlng
Deuort, M I 48201
(313) 435·5660
MINNESOTA
Wld... . t A mat.ur
R.dio S"pp1y, . nc~

M,nneapol'S, MN 551 42
(6121521· 46 62
MISSOURI
H.m R. d io cent.r
51. LouIS. "'0 63132
(31 4 ) 993-6060
H. nry R.dio Company
ecue•. M064 730
(1116) 6 79·3127
MldCom Electronl...
51 LO UI S. MO 6 314 4
(314 ) 961 -9 9 90
MI••o" ri R.dio C.nt.r"
Kansa s cuv.MO 641 50
(6161 741-81111
MONTANA
Conle, R. d io Supply
II llIIng s. "'T 59101
(4061259 -9554
NEBRASKA
Communica tions C.nt.r
L,ncoln. N8 68W8
(402) 476·7331

.. . pacesetter in amateur radio

ASK YOUR DEALER FOR DETAILS

FLORIDA
Amate.., E"ct,onic."-Onanoo. FL 32803
,305) 894-3238
Ameteur R. d lo Center
M,am •. FL 3 313 7
(305) 573-8383
HAWAII
Honolu lu EI. ct ro nlc .
Honolu lu , HI 96614
(806) 949-5564
IDAHO
Ron Di.lrlbullng Co.
PTeS(On. 10 11 3 .,63
(208) 85Hl83O
ILLINOIS
Erickson eom.....nlc.tlon.
Chicago IL 60630
/3121 63;·5161
INDIANA
Gr.hem Electronlce
Ind,anapolis, IN 46204
/3171 635-5453
Hoo.ier Electronic .
Terre Haule. IN 4 16 0 2
(812) 238-145 6
Kryder Elect ronic.
Fo,t Way ne, IN 4661 5
(219) 465-6434,""'.
HI, lncorpor. t otd
COUrH;lI Siulls. IA M502
171 21323-0"1
KANSAS
A.aoc~t.dR.dlo Comm .
Overlana Pa,k, I'(S 66:xJ..C
(913) 3111·5901

R-1DDD
s3 0 poOFF

TS-13DSEor
TS-13DS
s15 poOFF

Participating Trio-Kenwood Authorized Dealers:
...L...S........
lon..·• Electronics
a"m,ngr>am, Al 35233
«2051 252· 7589
ALASKA
Rlllible Electron ic:.
Anc M ' ag e, AK 9950 3
(907) 2T9·5100
ARIZOHA
Po wer Communication,
Phoe n.., AZ 85015
(602) 241 -9288
CALIFORNIA
Him Aed lo O" tlel
B.."l,ngame. CA 94010
14151342-5157
Him Aedlo O"tlel
San DIego. CA 92123
a ,4) 560- .900
Him A._ Oullel
Van Nuys. CA 91401
1213) 988-2212
Him Rl dio O u llet"
oauene. CA 94 609
(415) 4 51·5 75 7
Him R,dlo O " l lit
Anaheim. CA 92801
(7141 761 ·3033
Henry Rldlo , Inc.
l os Angeles. CA 900 25
(213) 820 -1234
Henr)' A-.dlo .&. Elect.onlu
Anaheim. C A 9 2801
(11 41 172-9200
COLORADO
cw electronic: Sa"l Co .
Denve. CO 80202
130J~ 832 1111

!!!!!

~~!N~~~u~215!
CO BII/82 1111 West Walnut. Compton. Callt()(l)Ia 90220

Ttu. K£NWOOO BONUS lOCKS c:ou
In TIfo-KEN"WOOD COMMUNfCAT
ae>OUpt 01 $30 00 lMooard lhe pdr
TR-1730 WIth MC-46 Of Dllslc U
In lh. amount ot 51500 to_rd he r
TS-WlOSE. or TS·5305 arnel .-dIo pr
period Marc h t. t hrough Jun





MASTHEAD~-----,

EDITORIAL STAPP
Alan M. nomou er. K2EEK
Uh.

Gall M. Schieber........,..1. editor

Lew McCoy, W11CP
T_h",_l JIIetl.._",~".

CONTRIBUTING STAPP'

Frank An zalone, W1WY
C_I••tC".........

Hugh Cassidy. WA6AUD
OlC edl_

Larry Brockman, N6AR
Robert Col(, K3EST
• .w. C_t... D1..-o..

Theodore J . Cohen. N4XX•••101...- c_ ..._ ....,
Leo Haij sman. W4KA

WAZ __

A. Edward Hopper, W2GT
u....·c... D1. _ _

Dave Ingram, K4TWJ
VI"_ Edl...

George Jacobs, W3ASK
,.,.......""'" aoHlo .

Norman Koch, K6Z0L
...:11 " •••d ._. . ...

Rod linkous, W70M
.......U...IDX _ _

Donald McClanon, N41N
1.0 .. C__ t Dlreclor

Irwin Mat h, WA2NDM
M.th'. ""t••

Karl T. Thurber, Jr ., W8FX
..."t."....

Adrian Weiss, K8EEG/0
QIl .... adll••

Bernie Welch, W81MZ
.flJI. C_I.O' DI....,o.

Bil l Welsh , W6DDS
iii. .. . ... . dlt....

BUSINESS STA,.P'

Rich ard A. Ross, K2M GA
PubU.h••

Dorothy Kehrw ieder
.....I...ntt........II.....

Jack M. Gutzelt, W2LZX
N.tlonol "'d".rtl.ln.. M.n.....

Herb Pressman
.....t . ...d...rIl.ln .. 11II•••

Richard A. Rut ledge. W0YZ
W••t ..n ...d ...rtl.ln.. M.n....

Arlene Cagg iano
"'..c ount ln .

Patric ia Buflnsk y
Cheryl Chornlck l
e t 1 .

PRODUCTION STAr,.

Doro thy Kehrwleder
~. ..h . ..tl_ Moon....

Elizabet h Ryan
"'rt 01._...

Pat Le Blanc"'0101,_...."••
Hal Keith

1II...trotor

Oflices: 16 NOIIIl 8ro.d...a~. Hlckn ill., NY 11801.
Telephone: !'i16 681·2922,CO{ISSN0001-8e3X) Is put).
lished monlllly I)~ CO Publiehlng Inc. Conlrolled <;1.·
c ..lalion paid a l Hlckn U... Ny . nd Gordons.-lU. VI4..
SubscrlPl10n prk.s: Domesllc -one VH. 114.00. 1"'0
VIla.. S2S.oo. Ill... v• .,.. $38.00; Ca.n..:laIM• • ico-
one yea. 1 '11.00, 1_ ~.. 129 00. Ill VHfS $42.00;
Foreign_ )IN' 1111 00. 1_ v 133.00. Ill,..
VIIS'. 148.110: Foreign "'a ll- _ y S71.QQ. 1_
re.fS 1139 .00, til... y 1207.00. Ent ,.. CQnlonls
copyrigh ted CO PtJbll.lllng In<:. 1962. CO does nola..
sumo respon.ibllily lor "n.allcited man..ecrlpIS. "'1·
10* si . .....k. lor cll.nge 01 add..... Printed In tn.
Uniled SI"• • 01 14.""'1«1.
Postm.sl.-: Plea.. Mnd cn.nge 01 add'_ 10 CO
Milgaz ,ne . 711 NOlIn Broacl....y. Hlck. ..I1". NY 11801.

SayYouSawlt InCa

The Radio
Amateur's Journal

ON THE COVER: Milt Mann,W9PAM,dlsplays
his home-brew 20meier battery powered QAP rio Inc luding
the spec ially made antenna which unscrews Inlo four
parts lor quick and simple traver.

JUNE1982

FEATURES -,

A CQ EXCLUSIVE, CQ INTERVIEWS: JAMES C. McKINNEY
CHIEF, PRIVATE RADIO BUREAU, FCC

Dr. Theodore J . Cohen, N4XX 13
TH E CHEAP MATCH, A QRP ANTENNA TUNER WITH A

TUNABLE INDUCTOR FOR $10.00
T.K. Davies, VE7DH D 20

EXPERIENCES OF A G·QRPER Tony Smith, G4FAI 22
A FULL FEATURE, QUALITY MINI ANTENNA TUNER

John J. Schultz, W4FA 26
QRPING WITH MILLIWATTS Chrlstopher J. Page, G4BUE 33
A FLORIDA QRP TALE John J. Sc hultz, W4FA 38
QRP - QRPP, WHAT'S IT ALL ABOUT Lew McCoy, W11CP 44
BANDSWITCH INDICATING LIGHTS FOR THE

HEATH HW·8 Wheeler T. Thompson, W4KMS 46
CQ REVIEWS: THE SNYDER ANTENNA CORP. 80 METER

BROAD-BAND DIPOLE Lew McCoy, WlICP 46
CQ SHOWCASE: NEW AMATEUR PRODUCTS . . . . . . . . .. . . 50
1981 CQ WW OX S.S.B. CONTEST HIGH-CLAIMED SCORES 53
QRP "BACKPACK MOBILE" IN THE SIERRA NEVADA

MOUNTAINS Chris Bradley Bock 58
ANTENNAS: WE GET LETTERS, W8FX ANSWERS

READER MAIL. Karl T. Thurber, Jr., W8FX 63
QRP OPERATION WITH THE TEN·TEC TRITON

TRANSCEIVER Kenneth D. Gould, WMSLU 70
NOVICE: SHORTWAVE LISTENING, PART II

Bill Wel sh, W6DDB 74
THE WORLD OF VIDEO: SSTV UPDATE

Dave Ingram, K4TWJ 82
DATELINE . .. WASHINGTON, D.C.: THE INS AND OUTS

OF THE WASHINGTON SCENE
Dr. Theodore J . Cohen, N4XX 102

DEPARTMENTS -,
AWARDS: STORY OF THE MONTH-ALBERT ARMITAGE,

WD4HVZ A. Edward Hopper, W2GT 67
OX: FRANZ LANGER, DJ9ZB, ELECTED TO OX HALL

OF FAME John A. Attaway, K411 F 86
PROPAGATION: OX CHARTS FOR JUNE 15 THROUGH

AUG. 15 George Jacobs, W3ASK 94
CONTEST CALENDAR: CONTESTS FOR JUNE AND EARLY

AUG. 1982. SCANDINAVIAN CONTEST AND WAEDC
CONTEST RESULTS Frank Anzalone, W1WY 98

ZERO BIAS ... .. .. .. ... 4 ANNOUNCEMENTS. . . . 8
OUR READERS SAY.. .. 6 HAM SHOP 104

June, 1982 • CO • 3



1==f!/~iJ~ 0aG)~c==~
AN EDITORIAL

The best laid plans of mice and men of­
ten have a way of tripping over their own
feet. I know that the best weather for pUI­
ting up an antenna is the warmer summer
months. However, most hams seem 10
opt for colder. more rigorous weather to
actually do the work.

I live on a narrow, winding street in a
neighborhood thaI has alternate side of
the street parking dur ing the winter, or
"snow," months. This is to provide ac­
cess for snow plows, fire engines, or am­
bulances in time of emergency. The last
official day of the " snow season " in my
area is March Stst. after which , accord­
ing to local government edict, it doesn 't
snow. Being dubious, I usually give it one
more week just to be on the safe side. On
Apri l 6th , Woody, K2UU, and I were sup,
posed to hoist my tower up on the roof to
do some preliminary guy measurements.
Since I' ll be using Phiflystran guy line, the I
lengths have to be roughed out ahead of I

t ime in o rder to allow for curing t ime of
the epoxy whic h holds the end fittings.
Well , you guessed it. I awoke that mom­
ing to what is being called " The Blizzard
of 82," and I hope that whoever is in
charge of our local weather gets cited by
our mayor. No, no matter what I said,
Woody couldn' t be coaxed to climb up on
the roof .

The target dates for the great event are
still on , and if everything goes r ight (or
more right than they have been going),
there wil l be progress to report shortly. As
th is is being written before the Dayton
Hamvention, I'm still sort of on schedule.

Congratulations
Congratu lations are in order for Vic

Clark, W4KFC, and Dave Sumner, K1ZZ.
As most of you know by now, Vic was
elected the new President of the AAAL,
and Dave was selected as the League's
new Ge neral Manager. Both men were
heavily involved in WAAC·79, and
through thei r efforts, amateur radio not
only he ld on to existing frequencies, but
in fact w ill add three new band segments .
Wewish them good luck in their new posi­
tions.

Travels With CO
On March 12th, Jack, W2LZX, and I
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flew down to Orlando, Flor ida, for the
hamtest there. Dick, K2MGA, and his
family had arrived earlier in the week to
spend some time with his folks. who live
there. The hamfest was moved this year
from the Twin-Towers to the local fair­
grounds, which implies the obvious: it
was hot. It is ha rd to aircondition a tent
(although they promise to do it next year).
By 10 a.m. on Saturday morning the tern­
perature in the commercial exhibitors
tent was about 95°, according to Fred
Huft of Optoelectronics who was display­
ing a digital thermometer. It was even
hotter in thefleamarkettent. People walk­
ed around dazed and grumbling about
the heat, but all in all, a lot of people
came, stayed, and bought from the deal­
ers. We exhibitors did our share of grum­
bl ing, too, which prompted the promise of
alrcondttlontnq next year. Abig CO salute
to the heroine of the weekend-Mrs.
Ross, Dick's mom. She provided a big
electric fan and a large cooler f illed with
iced cokes.

The next weekend Dick, Jac k, and I
flew to Charlotte, North Carolina, for that
hamfest. The Charlotte show this year
was bigger than ever with far more peo­
pie and exhibitors in attendance. It is
shaping up to be the biggest show in the
south . We sold out of practically every­
thing we brought to the show. The plck­
inqs at the fleamarket were quite good,
too, and as usual I had some goodies to
bring home. It was a good crowd. and
most of the dealers I spoke w ith were
quite pleased with both the tu rnout and
the amount of business they did .

On March 26th I flew to Washington,
D.C., to attend a NIAC meeting of the
FCC. As I boarded the 7 a.m. Eastern
shuttle to Washington, I saw John lind­
holm, W1XX, of the League, and so we
flew down together. These meetings con­
cern themselves with amateur participa­
tion in the emergency broadcast system
and what we can and should be doing for
both our communit ies and country.

The following Friday it was back to
Washington fo r other meetings . I did
have the chance to have lunch with our
man in Washington, Ted Cohen , N4XX.
Joining us for lunch was Ken Miller, K6IR ,
who we interviewed in our January issue.

Ken is a very interesting man, and so it
was a lively three-way discussion and a
very pleasant lunch.

lew McCoy, W1 ICP, and his wife, Mar­
tha, did the honors and represented us at
the SAROC show in las Vegas early on in
April. From all accounts it was a busy
show and a buying public. l ew and Mar­
tha signed up a tot of new subscribers for
CO. They'll be doing a local show in New
Mexico the week after Dayton, so I hope
that a lot of you will have turned out to that
one and said hello.

By next month I'll be able to report on
Dayton for those of you who didn't make
it this year and fo r those of you who keep
promising to go but don't. It really is an ex­
perience in amateur radio. Th is year
there are predictions of 30,000 people at­
tending.

At all of the shows, from the biggest to
the smal lest, and despite dire predictions
from New England, it is evident (I'm glad
to report) that hams are buying new
equipment. People are carrying those
cartons home from hamfests and con­
ventions. I'm not trying to say that it is a
boom lime for all, but I can see the trend
in updating equipment and improvingsta­
tions. I can see from the letters we re­
ceive from our newsstand readers­
some just getting their feet wet in ama­
teur radio, others looking fo r a helping
hand to get started-that there is and will
be a growing market for amateur gear in
the near future. It will follow that a strong
and viable industry will make a strong and
viable amateur radio.

Next Month
Next month the accent will be on v.h.f.

We 'll present some interest ing "hands
on" pieces of a practical nature. We've
got another in our series of special inter­
views and features of general interest.
It's shaping up tobe a very exciting issue.

I hope to present further progress on
the great antenna party, if the weather
cooperates. The forecast for this coming
weekend is for more snow, so alii maybe
able to manage is to show some partia lly
assembled antennas stacked in my gar­
age. Upward and onward!

73,Alan, K2EEK
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• Patent ~ndlllg

RV75 Synthesized VFO
featuring the Drake "VRl O

• frequency Synthesized for crys tal-controlled
stabi lity VRTO (Variable Rate Tuning Oscillator' )
adjusts tuning rate as function of tuning speed . _ .

Resolution to 10 HI Three programmable filled
f requendes for MARS. etc. Split Of" Transcelve
o~ration with mam transceiver PTO or RV1S

-
rabove average!

With the new TR5
versatility and value are spelled D·R·A·K·E ...

YNAMIC
RANGE

The dynamic range of the ms is unexcelled by any transceiver in its class. TIle TRS"s
greater than a dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
mixer. Drake was t he f irst to bring this technology to the Amateur market with a
high-level mixer in t he TR7.

ELiABLE
SERVICE

When you purchase a TRS. or any Drake product. you acquire a product of t he latest
production techniques. which provide reliable performance.

Yet with a product as sophisticated as one of tooay's t ransceivers. after-sales
service is a must. Ask any Drake owner. Our Customer service Department has a
reputation second to none.

CCESSORIES
Drake is the only Amateur Radio manufacturer who offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. This wide
selection allows any operator to assemble a station which meets his needs. and
assures compatible interfacing and styling instead of a desk full of equipment with
a variety of styling and poor operation as a system.

ILOWATI
AMPLIRER

Everyone wants to be heard! The accessory L75 and its 3-SOOZ (1200 watts PEP
Input) and a decent antenna w ill do t he t rick. This rug ged sert-ccnt arneo amplifier /
power supply will put the TR5 on an even footing with t he best of them.

NGINEERING

The TR5 and all Drake Transceivers. are backed by t he best in engineering. The TR5
is the resutt of an extensive engineering effort. combining proven past t echniques
and ideas with new state of the art concepts.

As a result. the TR5 will not be superceded by a new model every six months. It
represents a true radio communications value that will provide many years of
operating enjoyment.

Features, availability and prices !iUb)"Ct t o change Without IlOtlCe or obligatIOn.
See your Dr8ke c1e81er

or write for C M
_"lona' InfonnaUon. R. L. DRAKE 0 PANY

540RICh8r'd St .. Ml8ffiISbu"g. Ohoo 45342. USA

Phone: (513)866-2421 • Tele~ : 286-0 17
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Attention Charger Builders
Editor, CO:

II has been brought to our attention
that anarticle by David Swaim on page64
of September 1981 CQ regarding a sirn­
pre, inexpensive charger for the FT-207A
contains some misleading and incorrect
information. If the information is applied
per the author's recommendations, the
unit described would be anything but in­
expensive.

In column 3 of the art icle, it is stated
that the Ne9S wall charger " is really just
a transformer with a , 17 volt primary and
a 13 volt secondary," The rectification of
the 13 v.a.c., the author claims, isdone in
the FT-207R.The statement in fig . , (" The
wall charger delivers 13 v.a.c. at the
charging jack.") is dangerously incor­
rect!

The diodes rectifying theA.G.are in the
NC9S. The diode shown in fig. 1 is used
for reverse polarity protection; the aeon­
cation of 13 v.a.c. to the cha rge jack
could send you, your FT·207R, and/or
your battery pack into the promised land.

Use of the NG-9B (output: 13 v.d.c .)
with Swaim 's simple adapter will not
cause the dangerous condition describ­
ed previously. Yaesu provides a simple
adapter (FBA-1) for use with the NG-l A
and NC-3A croo-m chargers to charge
the battery as it is outside the unit.

We hope none of your readers have
damaged their equipment because of the
article. Although we understand the good
intentions of the author, we know of sev­
eral methods of laying waste to a trans­
ceiver; this one is, by far, one of the fast­
est.

Edward A Kerr
Service Manager

Yaesu Electronics Corp.

Project SCORE
Editor, CO:

I enjoyed your Satellite TV issue, Feb­
ruary 1982, of CO magazine, but I must
call to your attention an error of fact ap­
pearing therein. On page 31 under a
heading labelled " A Chronology of
Events" ("An Introduction to Satellite Tel­
evis ion," Part II), it shows 1958­
SCORE, first American satellite, built and
launched by the U.S. A ir Force."

Th is statement is incorrect in two par­
t iculars. Project SCORE was not the first
American satell ite and it was notbuilt and
launc hed by the U.S. Air Force.

Project SCORE was the first communi­
cations satellite anywhere. It was a pro­
ject of the U.S. Army Signal Research
and Development Laboratory at Fort
Monmouth, New Jersey. Your statement
that it was launched on a U.S. Air Force
rocket is correct.

Despite the fact that Project SCORE is
often reported and discussed incorrectly
by various publications, the facts I have
stated are correct. I was at Fort Mon·
mouth at the time and had a small part in
SCORE.

Brig . Gen. H. McO. Brown U.S.A. (Ret. )
Edinburg, 1)(

- -
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The Ham Radio Family Plan
Editor, CO:

Enclosed is a photo I thought you might
find interesting. It is of the Booth family:
(left to right back row in photo) mother,
Marie, KA1AWO; son Ron, WA1WRI; fa­
ther, Bob, KA1BAX; (front row) son Rick,
N1 BYH [ex-KA1HBHD. What I feel makes
the Booths unique is that we are all active
in ham radio from three different New
England states. KA1BAX and KA1AWO
are active Novices who have helped
many other Novices with "rare" Rhode
Island and are still active on the Novice
frequenc ies. W6DDB has contacted
KA 1SAX and mentioned him in the Nov­
ice column .

The other two of us are both grads of
the University of Rhode Island (henc e
N1BYH's "Rhode Island" shirt, despite
the fact he lives in Connecticut!). Rick is a
reporter/photographer for the Westerly,
RI Sun, and I am a se lf-employed Marine
Resources Specia list here in Maine.

Best wi shes and keep up the excellent
work in CO. The four of us enjoy it very
much.

Ron Booth, WA1WRI
Gorham, ME

SayYouSawlt Inca
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• WW II Submarine U.S.S. Cod Ope,.t1on ­
Members of NOARS will be operating
from this WW II warship during June,
July, and August using the call K8KRG
from Cleveland, Ohio. Operations will be­
gin on Memorial Day and run through la­
bor Day every weekend except Field Day
weekend . A certificate will be awarded
for contacts upon receipt of a aSl and
5O¢ postage. look for operations in the
lower part of the general bands 10
through 80 meters on June 5. 6, July 17,
18. and August 7. 8. Send OSls to
WD8RZG
• Jlffel'lon Dim asD Plrty - This Penny­
royal ARS sponsored event wi ll take
place Saturday. June 5. from 1500 to
2400 UTC. Suggested frequencies are
3.940, 7.260, 14.310. 21.410, and 28.610
MHz phone and 3.730 MHz c.w. A certifi­
cate for contacts will be available. (No
call given.)
• Fort Dellware Mln~Elpedmon - The Wi l·
mington. DE, area amateurs will hold this
event on June 5 and 6 in the General seq­
ments of the h.f. bands. daylight hours
only, with each operator using his own
call and the Fort Delaware identifier.
Merrt>ers of the Independent Amateur
Radio group of Delaware are NJACU,
N3ARU. NJARV, KB3PD, and KB3HZ.
Commemorative OSls will be issued to
those contacts supplying s.a.s.e.'s.
• Harbort"t Tn-Centennial Special Evant
-As part of Norfolk, Virginia's Tri-Genten·
nial celebration, June 11 - 14, the Tidewa­
ter area amateu r clubs will operate 24
hours each day in the 80 th rough 2 meter
bands c .w. and s.s.b. For more lntorrna­
tion, contact KC4YX, 3101 Petre Road,
Chesapeake, VA 23325.
• Tri-City ARC Spacial Evant - The Tri-Gity
ARC will operate a special event station
Saturday, June 12, from the replica of
Stonehenge near Maryhill, WA. W7VPA
will operate from 1600 to OHIO UTC on or
near 3.900, 14.290,21 .390,28.690, and
146.52. For a special certificate send
OSL info and $1.00 to W7VPA, Special
Event, P.O. Box 73, Richland, WA 99352.
• Nebrlskllands Days Special Evlnt • The
North Platte ARC will operate W0CXH
from 1700 to 2300Z June 12 and 13 on
21.400, 14.290, and 7.250 MHz s.s.b.•
and 21.150 and 7.150 MHz c.w. ±ORM.
A certificate will be available for con­
firmed contacts by sending an s.a .s.e. to
the North Platte ARC. P.O. Box 994. North
Platte, NE 69101 .
.Special Ennt Station WlMG - The N.E.
Iowa Radio Amateur Assoc. will operate
W0MG on June 12-13. Activity will take
place from Waterloo. Iowa. and will be on
7.240, 12.290. and 21 .370. Special Com­
memorative OSl for s.a.s.e. to NElRAA,
P.O. Box 92, Waterloo. IA 50704.
• WB3KUH Specill EventStltlon ·WB3KUH
will operate from Fort McHenry. Balti­
more, MD. the birthplace of The Star

(coormVfK1 on p 85.)
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Forward Gain
FIB Ratio
Beamwidth
Bandwidth
Side nulls

For t1l'dlniCilI dilta and prices on the complete 'retrex line phOl"l
8nvtime night. day or holidaV and leave your call sign · _ will
respond with our latl'St catalog.

elrei~:;;;:;;:;SCA'.
P.O. Bo. 879· Asbury Park. N.J. 07712

THE FINEST

Note: Tne reinforced boom
is Pl'&-dr illed 10 accept. reinforced
elef"l:n t center section: the ruggedized
bocm to mast strIps (providing rigidity at the mounting point!. lind the high
perform8oce T·MaICh. and "Balun" system. These refinements and many more
are. tandard on all Telre. HF Antennas. including the 20 Meter 6 element IModel
2Ot,16461 - 15 Meter 8 element (Model 15M8451 and the 10 Meter 6 element
I I 10M6361.

With . Telrex Arr_.y you tin be sure of Optimum Perform.nce per element It you r ute
with the highest SIN r.tio, FIBf1 t io. I nd minimum interference (TVI. BCl , . nd QRM)
ewer "ovided.

FEATURING: THE TELREX PRECISION TUNE '~ONO-BAND" ARRAY

Model 20M326
3 Element 20 Meter "Balun"
fed Am y.

STEP UP TO TELREX
Professionally Engineered Antenna Systems

WHY rELREX ?
BECAUSETELREX PROVIDES:
L Which lowen the overall cost considerably.
O.,.biliJy Reducing high maintenance cost by avoiding the necessity for contin­

uous climbingand repain .
Prod ucing "rnp- men-on-the-trecuencv" results!
Confidence in your Telrex Antenna's durability cfeating peace of mind!
In knowing that you have purchased the Best!

PertDrMlnce
Assurance
s.timC'tion

T
L
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In the proud tradition of
the S/Line and KWM·2:

Collins KWM·380.
What is "tradition.' ? F ifty years of HF
communications experience and it high
technology base that makes us an industry
leader. Plus added value like the KWM-380
t2-month warranty and 24-hour factory "bum­
in- followed by individual testing and
calibration ofeach transceiver.

The Collins KWM-380 gives you " tradi­
tion - in one box . xtlcroprocessor control
provides operation from the front panel or
optional remote interrace connector. Plug-in
read-only-memory I.C . allows the addition

of WARC band changes. Built-in AC/DC
power supply lets you operate almost
anywhere.

Rate selectable tuning to 10 Hz with
frequency memory and split VFO provide
excellent operational flexibility.

The Collins KWM·380. A sound investment
that offers excellent resale value. See it at your
authorized dealer. Collins Telecommunications
Products Division . Rockwell International .
Cedar Rapids. Iowa 52498. Phone
319/395-5963. Telex 464-435.

'1' Rockwell International
...where science gets downtobusiness
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• Send or receive ASCI I, Baudot. or Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45, 50, 74, 100, 110,300,600, and 1200 baud ­

ASCII or Baudot
• Four RTTY modems: "high tones", "low tones",

"103 Modem tones", and "202 Modem tones"
• Three shifts for high and low tones (170, 425, and 850 Hz)
• Crystal-synthesized transmit tones
• Send and receive Morse code at 1 to 100 wpm
• Character s displayed on 24 line screen
• Choose either 36 or 72 characters per line
• 2 pages of 72 character lines or 4 pages of 36 character lines
• Split-screen for pretyping transmit text
• Audio. current loop, or RS232 data 110
• Printers available for hard-copy of all 3 codes
• On-screen RTIY tuning bar plus LED indicators
• ALL ASCII control characters; half or full duplex
• Brag-tape storage of 8-256 character messages in

MSG2100 EPROM option
• Two programmable HERE IS messages

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61601 217·367·7373

SELECT YOUR
FAVORITE FEATURE

Write or call for more details. See the CT2100, KB2100, P rinter , and Video Monitor at your
favo rite HAL dealer .

Yes, the CT2 I00 has t he features you want - and built-in, too! The CT2100 has been designed
by the RTTY people at HAL for optimum operator convenience. No "hidden" keyboard con­
trols to remember - it's all on the front panel, arranged for serious operators . Why settle for a
compromise or imitation when you can have the CT2100? Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.
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TS-830S

TS-130S

KENWOOD
BIG FIVE

• ••••........
~[:: ':$
~. _.. .. ?"1
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TR-2500

TS-930S

TR·n30

Cash in on our S-store buying

power. Most items in stock

for fast delivery.

CALL NOW!

$469
KLM 7.2-14OM l'Olalabie dipole.

Aegular$l99.95 5peciaI S159.00

KLM 7.2-24OM. 2 element beam

Regular $349.95 SpecIal $299.00

KlM 7.2-3 4OM. 3 element beam.
Regular $529.95 Speoal $.449.00

!<LM 7.0-7.3 4" 40"'.4 element beam,
Regular $749.95 Special $629.00

144·148-131...B, 2 M. 13 e1 .1ong boom.

Regular $89.95 Special Sn.95

432-16LB 432MHz, 16 e1.1ong boom.
Regular $74.95 Special $60.70

144-150-16C, 2M. 16 e1 . Cir pol .

Regular $116.95 Speciel $93.55

420-450·18C 435 MHl 18 et O r pol.
Regula r $69.95 Special $58.70

TAI·EX W51. 51 foot lower,

Reg ular $999.95 Special $829.95

W51 TOWER wI KT·34A

$1099
W51 TOWER wI KT·34XA

$1239
PRICES ARE FOB CALIFORNIA.

KLM KT-34A
4 element tri-bander

Regular
$389.95 $309

KLM KT-34XA
6 element trt-bancer

Regular
$569.95

ON ANTENNAS & TOWERS
.....p! lor _gin combi"'lions. PI... lnqui••.

KLM/TRI-EX

160W OUTPUT,
SSB, FM, CWo

2 METER
FM

CALL FOR
SPECIAL
PRICES

70CM
FM

FT-708RFT-208R

YAESU
HAND HELD's

MIRAGE 8·1016
2 METER AMPLIFIER

Fteq range 14 4 . 141lMHl • Rf- out. 160W nom .
( lO W In) . RF power m. 5· 15W . DC operating
pwr 13 6VDC @20·25A. Interm ittent duty
cyc le _ Bwll -n'l recei ver pre -a mp. Auto -
matic Inlernal Of e .ternal rela y keying

REGULAR
$279.95 $249.95

All LISTED ANTENNAS/TOWERS IN STOCK • . •no wait.

ALL ALPHA AMPUF/ERS ARE
IN STOCK FOR FAST DEUVERY

CALL FOR SPECIAL PRICES

VAN NUYS, CA 91401
6265 Seputveda Blvd., (213) 988- 2212

Sf,n DIego Fwy 31 "dory BM:l

BURLINGAME. CA 94010
999 Howard Ave.. (415) 342-5757
5 ""In south on 1011rom S F Alrporl

800854.6046

SAN DIEGO. CA 92123
5375 Kearny Villa Road (714)560-4900

Hwy 163 ,~ MeM 8I¥d

FREE
PHONE

9:30AM to 5:30PM PACIFIC TIME.
OVER· THE· COUNTER, lOAM to 5:30PM.

MONDAY THROUGH SATURDAY
C,,"UFORNI,," CUSTOMERS Pl E,,"SE PHONE OR VISI T USTEO STORES

ANAHEIM. CA 92801
2620 w. La Palma.

1714) 761·3033 (213) 860-2040
IWI Sa 'Dosney\and & 1(""", 6«<yf.....

OAKLANO, CA 94609
2811 Telegraph Ave.• f( 15) 451-5757

Hwy 24~. Left 27th oll-ratnp

...... .....uMICf. • .... -... · ....CO· _ OiOl· ..-.·0.5T_ · OE HT_· !lfU,O<E. O. EtoG'''l!E_ · EIMitoC • _YUIl • -..of . "n . ""'LOOAoUI.~.IOOM'o .-"",: , S_
· .........T'• • ..c.H(A • • "'" T(. · "'-O· ·C......8DOI< · COE - ....-GAIN .!COU . J "'-.l.EA · .ENWOOO · 0<\." • V,-... .TELl. ' Tn"". · T(""O ·nN-T1fc · ~ ...o
.COt.l.*S.Ct.-c o(;UOIn& ·CUSHC 1· _ • 0A1DNG . l.t.tNAA. U1ETl ' _ •• ...:>oD lOG ' _ "'ODUCTS • ~.... su '
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James C. McKinney is a graduate in Hec­
tricaf Engineering from West Virginia. A
career employee of the Commission for
the past eighteen years, hehas extensive
service both in the field and at headquar­
ters in the areas of ficensing, pubfic ser­
vice, and enforcement. McKinney is a
cnener Member of the government's
Senior Executive Service, and he recent­
ly served as the Chie f of the largest bur­
eau in the Agency, the Field Operations
Bureau. He was appointed Chief of the
Private Radio Bureau on 1Sept. 1981.

McKinney has received a continuing
series of management awards and hon­
ors throughout his career, incfuding Out­
standing Senior Executive (1980); Scs­
tained Superior Performance (1979);

co:Jim, when we last spoke with you (as
recorded in the interview published in No­
vember 1980, CO-ed.), you were Chief
of the largest organizational un it w ithin
the FCC, the Field Operations Bureau. 00
you find you r new job as Chie f of the Prt­
vate Radio Bureau to be as demanding of
your talents, bath as an administ rator and
a policy-maker. as was your previous po­
sit ion?

McKinney: Ted, it's good to be with you
again. I enjoyed doing the interview with
you in 1980, and I'm looking forward to
discussing lots of new issues today.

·Washington Correspondent, CO

Say You Saw It In CO

FCC nominee-Arthur S. Fleming Award
(1979); Outstanding Performance (1977);
and FCC nominee- William A. Jump
Award (1976). He is a Senior Broadcast
Engineer of the Society of Broadcast En·
gineers, a Fellow of the Radio Club of
America, and serves on the Board of Di­
rec tors for the Radio Intelligence Division
Association.

In the international area, McKinney
has served as a representative to the
technical arm of the International Tele­
communications Union (the CCIR) and
was a delegate to bOth the World Admin­
is trative Radio Conference of 1979, and
the CCIR Preparatory Meeting for the
WARC (1978). He was also Vice Chair­
man of the FCC Steering Committee for

The new job is more challenging than
was my position as Chief of Field Opera­
tions. This is due to a number 01 factors.
First, I knew the field very well. I had
spent seventeen years the re, and the ls­
sues were familiar to me. I had a good his­
torical perspective. I knew why things
had been done a certain way, and t knew
when to change direction.

To some degree I also knew Private Ra­
dio issues, but understanding the issues
is a different mailer. I have spent six
months or so in a very intense learning
phase in the new job, and I still have a
great deal to learn. But t am beginn ing to
feel comfortable wi th the issues.

From a management standpoint Idon't
think the Private Radio Bureau is very on-

the preparation of the United States posi­
tion for WARC-79.

In his regular duties at the Commis·
sion. McKinney serves on the Automatic
Data Processing (ADP) Steering Commit­
tee, and he was Chairman of the FCC In­
centive Award Committee from 1976­
1980, inclusive.

McKinney, 4 1, is an instrument-rated
pilot who flies his own plane. He is also an
accomplished photographer, working in
both film and video-tape. A native of
Montgomery and Oak Hill, WV, McKinney
now makes his home in Burke, VA.

With the above as background, we are
now pleased to present our exclusive in­
terview with Mr, James C. McKinney,
Chief, Private Radio Bureau, FCC.

ferent from the Field Bureau. I amdealing
with professionals here who want to do
good work , and it is my job to aid them in
that. I find they are tolerant of my ignor·
ance in certain areas and are anxious to
help me.

co:Our readers are well aware of the cut­
backs imposed on governmenf agencies
by the Reagan Administration. Given that
budgetary uncertainties still surround the
operation of the Commission, can you
summarize the impact such cutbacks are
already having on the Private Radio Bur­
eau?

McKinney: The budget cutbacks over the
past two years have been very severe,
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and our projected budget for 1983 will
certainly be austere. The Private Radio
Bureau will have lost between one-third
and one-fourth 01 its stall by the end 01
next year . But the result will not be all
doom and gloom!

First. we have implemented a strict
Management-By-Objectives (MBO) pro­
gram. Goals and timetables have been
established lor the agency as a whole, lor
the Bureau, and so on , right down the line
to the individua l employees. We have
taken a hard look at what we have been
doing, and we have stopped doing some
things that are not essential. For exam­
ple, my instructions to our rule-writ ing
staff are: " Don't sit around trying to
dream up new rules that will c hange the
amateur service. let the amateurs te ll
you when a change is needed." You w ill
recall that we recently stopped working
on the " plain language" rulemaking .That
ettort was opposed by the amateur com­
munity and promised to cost us a lot 01reo
sources in implementation. I chose not to
" throw good money alter bad."

" My instructions to our
rule·writing staff are: 'Don't
sit around trying to dream
up new rules that witt
change the amateur
service. Let the amateurs
telt you when a change is
needed."

In the licensing area , our Gellysburg
fac ility is running the best sceed-ot-ser­
vice in amateur licensing we have ever
had. In most cases, licenses are being reo
ceived by applicants about three to lour
weeks after papers are mailed, and, even
with reduced employees in 1983, it is my
intention to assure that licenses still get
out rapidly.

On the down side, we 'll see some rule­
mak ing delays, less enforcement of the
rules, and less strategic plann ing in the
Bureau. It won't be business as usua l, but
the things which are c ritical w ill stil l be
done, and done well.

co: What are the most important areas
relat ing to the amateu r service which you
are now addressing?

McKinney: l et's see, Ted. Recenlly we
have handled a number of mailers of in­
terest to hams: station identification re­
quirements were relaxed, most of the
power restric tions in the 160 meter band
were lilted, television and facsimile were
approved lor all n.t. telephony subbands,
and some of the clubs which missed the
boat in renewing their station licenses
were allowed a special " open season. "
We have a full calendar of amateur items
between now and the end of Septembe r.
There are several dockets bulging with
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" Even with reduced
employees in 1983, it is my
intention to assure that
licenses stitt get out of
Gettysburg rapidly."

comments in response to our proposals
on a number of subjects we are working
on: beacons, repeater ERP, h.t. tele­
phony subbands. spread spectrum, and
more digital emissions. Most of these, if
not all, wi ll be brought to the Commie­
sioners this year.

However, the bigger story may be in
what we d id not do. The amateur service
has always had a la rge backlog of peti­
t ions on file-sometimes a hundred or
more. Most of these petit ions asked for
more rules, more subbands, more re­
strictions, more classes of operators,
etc. That backlog has now been eliminat­
ed, largely by dismissing those petitions
wh ich were inconsistent w ith the Com­
m ission's objective of eliminating all un­
necessary requratrons and burdens. For
instance, I recently dism issed a petition
wh ich called for the FCC to establish a
te legraphy subband on 160 meters. I
dismissed this petit ion because th is is
clearly a mailer the amateur commun­
ity should resolve, and was resolving
through a band plan the ARRl was devel­
oping. When the FCC must designate
subbands, everyone loses, as an inflexi·
bte. usually ineff ic ient, burden is placed
on amateur operators. An enforcement
burden is also placed upon the Commis­
sion. I intend to view all future petitions in
this same light.

CO: Jim, in CO's exclus ive interview with
your predecessor, Mr. Carlos Roberts
(see ca,June 1980-ed.), Carlos stated,
"The most important thing that the ama­
teur community can do to assure itself of
the type 01 amateur service it wants in tu­
ture years is to learn the regulatory pro­
cess . . . ." Has the amateur community
made any progress in th is area?

" Amateurs are the single,
loudest voice of alt groups
interested in the FCC's
legislative package for th is
year."

McKinney: Boy, have they! I was speaking
last week w ith key staff members of one
of our Congressional committees. I was
told that amateurs are the sinqte.Jocdest
voice of all groups interested in the FCC's
legislative package for this year. They
hear more from amateurs on the Hill than
from all the aviation, manne.Cjs. and tand
mobile interests combined. The ARRl is
doing a ve ry effective, educational job,
both on the Hill and at the Commission .

Individual amateurs, 01 course, qener­
ally take little interest in regulatory and
Congressional procedures in washlnq.
ton, but their clubs, the amateur press,
and amateurs who live in and around DC
are very active. I would say that the ama ­
teur service is very well represented
along the banks of the Potomac.

"I would say that the
amateur service is very welt
represented along the
banks of the Potomac."

co: What more can amateurs do to help
the Commission better understand their
concerns, desires, and needs?

McKinney : I'm not sure I can th ink of a sin­
gle th ing! I guess if I were pressed for an
answer, though, I would like to see a bit
more " meat" in the individual amateur
comments on our rulemajdnqs. Fre­
quently, amateurs are so incensed over
one 01our prcoosats that we get only a
barrage of negative comments with no
helpful hints on how we can improve the
item. I'm hopefu l that we'll be issuing bet­
ter proposals in the future , and I'm hope­
ful that amateurs w ill respond in a way
that educates us and enables us to pro­
duce good, workable rules.

" Without experimentation,
the amateur service witt
eventually lose the unique
identity it now enjoys."

co: How important is it for the amateur
service to go back to its " roots" and to
experiment with emerging communica­
tion technologies?

McKinney: Ted, that is a key issue. II goes
to the very heart of the amateur service.
First, let me observe that without experi­
mentation, the service w ill eventually
lose the unique identity it now enjoys. Ex­
perimentation and efforts by hams to
" push" the state-of-me-a rt are founda­
t ion stones on which the service was
built. These things must. of course, con­
t inue.

However, once a mature service is at
hand-as it clea rly is for amateurs­
then it seems to me there is room to do
some other things, too. Public service is a
good example.Amateurs have always ex­
celled in their ettorts to help the commun­
ities in wh ich they live (whether the com­
munity is a town, a state, the nation, or
the world at large). And, I see no rea son
why we should object to amateurs who
choose to use their stations for personal
communications as well. Two-meter reo
peaters represent a very active part of
the amateur service, and I have no c rco-

Say You Saw It InCO
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Jim McKinney at his office computer term inal, h is " most-used work-tool. "

lem with that. To summarize, I guess I ac­
cept experimentation by amateurs as "a
given, " and I also accept non-expenrnen­
tal applications as valid uses of the ser­
vice as well.

CQ: What impact do experiments suc h as
those performed by the Amateur Re·
search and Development Corporation
(AMRAD}-experimenlS in packet radio
and in the use of spread-spectrum modu­
lation techniques-have on the Commis­
sion?

"I believe the critical
linkage of the 80's is the
connectivity between
computers and
communications. "

McKinney: AMRAO is operating on the cut­
ting edge of technology. These "high­
tech" exper imentations are not only
good for the service. but they are good for
the Commission and the nat ion. The re­
sults help us understand the future 01
communications and what t believe is the
cri tical linkage 01 the 80's-the connec­
tivity between computers and communi­
cations . The members of AMRAD and
others who are working in these areas
are dealing in some very excit ing areas.
We all w ill benelit Irom their efforts. You
may know that I work with computers
every day. Even though I no longer have
the need to do complex mathematical
and engmeering modeling , the compute r
is still my most-used work-tool. I am ac­
t ive on two electronic ma il networks, and
I do my own querying 01our data bases
whenever licensing problems come to
my attentloo.

Say You Saw It In CO
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So, you can understand my very active
interests in AMRAD's work. I see digital
communications as the action area lor
the remainder of th is decade.

co: How wou ld you characterize the
Commission 's current attitude towards
the amateur service? Is there a clear un­
derstanding of our service's scope and
purpose, or is there still some confusion
regarding the nature of the amateur ser­
vice and that of the Cit izens Band (CB)
service?

McKinney: I think hams would feel ve ry
ccmtortable walking the halls of the FCC
today, This has not always been the case.
The level of understanding of the value of
the amateur service and of individual am­
ateurs is very high indeed, The Commis­
sioners clearly understand the difference
between hams and CBers, and between
the goals, ac hievements, and issues
whic h surround those two services.

" The level of understanding
within the Commission of
the value of the amateur
service and of Individual
amateurs is very high
indeed."

co : Jim, what are your views regard ing
the Morse code requirements for an ama­
teur license?

McKinney: You don't have to know Morse
code todo some very useful th ings in am­
ateur radio (I suppose ha lf the readers
just tossed this issue in the waste
basket t). At v.h. t. and above , Morse code
is certainly not req uired, and we need a li­
cense which recognizes that.

"You don't have to know
Morse code to do some
very useful things in
amateur radio."

I went to theWARC in 1979. I fought the
battle to eliminate the Morse code re­
quirement from the amateur service at all
frequenc ies- that was the United
States' position. We lost that light. at
least at the fr equencies below 30 MHz.
We were soundly defeated, and I do not
fo resee the United States raising that is­
sue again at any early date . I also do not
believe we wou ld attempt to provide for a
code-free service below 30 MHz in abro­
gation of that treaty. At least one devel­
oped nation has done that, though, and
they are suffering w idespread negative
reactions from the rest 01the world.

However, we are Iree to develop a
code-tree amateur service above the h.f.
bands, and I do tavor doing that. We have
petitions "in-house" now which seek a
code-free servic e. The Commission is on
reco rd favoring the establishment of
some kind of non-Morse service, and the
Private Radio Bu reau will f loat such a pro­
posal w ith in the coming months. I expect
very active participation by amateurs in
th is rule-making effort. Whether it wi ll
succeed in the end is not clear.

"At v.n.t. and above, Morse
code is certainly not
required, and we need a
license which recognizes
that."

co: If and when the Commission takes up
the matter of a code-free license, do you
th ink it will favor the issuance 01 such li­
censes for hobby or for experimental pur­
poses? That is, to what segment of the p0­
tent ial amateur c ommunity w ill the code­
Iree license be addressed?

McKinney: Well , you 've hit the two possi­
b ilit ies. The demand we have seen is for a
hobby-type service. The need is c learly
fo r a digital servic e, perhaps along the
lines of the Canadian Digital Amateur Ra­
dio Operator Certi ficate. We also need to
consider the impact on our examination
process as well. I frankly don 't know, just
now, what the proposa l w ill look like.

" We are free to develop a
code-free amateur service
above the n.t. bands, and I
do favor doing that."
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" The September-December
time frame is the most
likely period In which we
might begin to access the
new 10, 18, and 24 MHz
bands, assuming, of
course, that the WARe
treaty is ratified by the
Senate in lime. "

co:For some years, the amateur popula­
lion has remained relatively constant in
number. Given that an involvement in am­
ateur rad io often serves to introduce indi­
viduals to communications and electron­
ics- and, in many cases, induces some
to pursue careers in these areas-is the
lack of growth in the amateur service of
concern to you and the Commission?

hams are usually good ambassadors.
Aller all , the US society is a technolog ica l
society, and I see no problem in the hob­
by use of technology.

co: What is your view on the sharing of
spectrum allocations by the amateur ser­
vice and other services? For example,
Del Norte now sha res our 450 MHz allo­
cation on a Secondary basis. They obtain­
ed this allocation by convincing the Com­
mission that their spread-spectrum radio­
location system would not interfe re wi th
other users in the band. Can we expect
that proposals for such spectrum sharing
will inc rease in the future?

McKinney: Yes, it is. But I don't think the
slow growth of amateur radio is indicative
of the technology interests of our young
people. I see absolutely amazing accep­
tance of technology by our youth. They
are perfectly " at home" with computers,
video equipment, arcade games, and var­
ious other digita l equipment. The ques­
tion is whether the amateur service is
ready for our young people !

McKInney: Almost certainly. Sharing of the
same segment of the spectrum by users
whose operations are harmonious, such
as in the redioiocaton situat ion, is a prac­
tica l approach to spectrum manage-

co: What do you think can and should be
done to stimulate growth in the amateur
service?

McKinney: Several things:
• Make it easier to get training;
• Make it easier to take an exam;
• Increase the use of new tectmoio­

gies;
• Share the "joys" of amateur radio

with young people.
The FCC can do some of the above, but
amateurs themselves must shoulder
most of the burden.

CQ: Access to the new amateur bands
created at the 1979 Wor ld Administrat ive
Radio Conference (WARC)--specificaUy,
bands at 10, 18, and 24 MHz-would ap­
pear to be delayed until the Senate ap­
proves the WARC-79 treaty. Do you have
any idea when this could happen, and,
subsequent to that, how long do you think
it wi ll be before the Commission will seek
the public's comments on the opening of
these bands?

McKinney: I don't know, Ted. That matter
wi ll have to come from the FCC's Office
of Sc ience and Techno logy. They are re­
sponsible for reallocation proceedings. I
frankly thought we could move expedi­
tiously on the 10 MHz-band issue mJanu­
ary. But, I guess there are regulatory
problems that must be addressed. The
amateurs of some other nations are al­
ready active on the new bands, and I
wou ld like to see U.S. hams legally be
able to begin using them as soon as pos­
sible. I would th ink that maybe the Sep­
tember-December lime frame is the
most likely period when we might beg in to
access those bands, assuming, of
course, that the WARC treaty is rati fied by
the Senate in time.

McKinney: As I've noted above, Ted, it
doesn't bother me, and I don 't th ink it
bothers the Commissioners. The h.l.
spectrum is international in scope , and

Amateur radio /X)licy makers (left to r ight)
Jim McKinney, Chief, Private Radio Bur­
eau; Johnny Johnston, Chief, Personal
Radio Branch; and Joe Johnson, Deputy

Chief, Rules Division.

co: Does the fact that most amateur ac­
tivity in the high-frequency bands (3-30
MHz)appears to be of a " hobby" or " com­
municator " nature d isturb the Commis­
sion?
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ment. As the never-endlnq demand for
spectrum grows, I fully expect to see
more use 01 this approach. While it may
not alwaysbe as ideal as an exclusive tre­
quency allocation. it is tar preferable to
denying spectrum use to a service with a
legitimate demand.

CQ: Assuming that amateurs can develop
viable spread-spectrum communication
systems. do you think it will be possible
for us to gain access on a Secondary ba­
sis to bands now allocated to other ser­
vices?

McKinney: From the international stand­
point. thaI possibility is probably a long
way all. Within the FCC regulatory areas,
tt may be possible for the amateur com­
munity to make an acceptable case lor
some limited Secondary allocations in
non-amateur bands for spread-spectrum
operation only. I don't have anyparticular
frequency range in mind. but the only
possible scenar io I can envisionwould ln­
voive extensive proof testing and a con­
vincing argument for the need.

CO: Jim. what are two or three of the ma­
jor problems facing the amateur service
today?

McKinney: All in all, I think the service is
fairly healthy and that it will continue to be
so. The controversial issues we've touch·
ed on-e-code-tree license, slow growth.

new technology-are challenges. Shift-
ing the burden of examination and moni·
taring from the Commission to the ama­
teur community will be a challenge. How­
ever, I am fully confident that workable
answers will be found.

One issue that I might mention-and I
would characterize it more as an "em­
barrassment" than as a problem-is the
matter of measuring transmitter power at
an amateur station. The present rules are
so far out of date in this regard that they
are practically meaningless. The Com­
mission has. on a number of occasions,
called upon the amateur community to
develop and disseminate information on
power measurement that could form the
basis for meaningful rules. I know that
such work has been carried out because
articles have appeared in the ham rnaqa­
zines on the construction and use of eutt­
able devices. For any radio service-and
in particular the amateur service-to be
so far out of date in the way transmitter
power is measured should be. as I said.
an embarrassment. I hope we soon see
something from the amateur community
on this.

CO: Is intentional interference by some
amateurs to the operations of other ama­
teurs considered a problem today. or has
that activity abated?

McKinney: I know malicious interference
has abated in some areas. because

"We will take firm action
against amateurs who
Intentionally Interfere with
others. I think our recent
actions prove this point. "

'" fully expect that we will
see a considerable
Increase In voluntary
assistance by amateurs to
their government In the
conduct of examinations
and In enforcement of our
rules."

McKInney: The Goldwater Bill (5.929) and
our own legislative proposals are on par­
aliel tracks. I fully expect that we will see
a considerable increase in voluntary as­
sistance by amateurs to their govern·
ment in the conduct of examinations and
in enforcement of our rules, and I wet­
corne that assistance. I know the ama­
teur community is anxious to utilize any
new statutory authority we may get, and I
would expect to see various rule-rnaklnq
proposals filed with the Oorrussion as
soon as the legislation is approved.

CQ: One of the amateur service's continu­
ing problems is related to radio-frequen­
cy interference (r.f.i.), of which so-called
television interference (I.v.i.) is an exam·
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co:Are there any other areas you wish to
discuss regarding the Commission and
the amateur service?

mission has a requirement that water­
com, a provider of telecommunications
services for users of our inland water­
ways, resolve r.t.l. problems they are al­
leged to cause to the reception of Ch. 13
te levision signals). Is such a "solution" to
r.t.i. problems realistic when it comes to
the amateur service?

MdOnney: In general, I like the "last man
in" rule. That is, the new spectrum user
has to fix compatibility problems ro- the
old-time user. But, application of such a
rule where there are two existing ser­
vices would not work. You would be faced
with a situation in which a ham with
" clean" equipment who moved near a
tn-year-otd. plastic, low-cost TV set
would have to (probably) buy a new set for
the new neighbor. On the othe r hand, I
might move my new seven-foot projec­
tion TV with excellent 1.v.i. rejection near
a "dirty," but existing amateu r station,
and would have to suffe r his interference.
Making judgments of who is at faul t would
be very di fficult indeed. However, if a new
service is introduced on or adjacent to an
exist ing service's frequencies, the new
user ought to make a value judgment as
to whether he wants to pay for the dam­
age he may do. It should be the new
user's burden to preserve the integrity of
the existing user's communications.

McKinney: Well , Ted, I think you have done
a thorough job with the questions you
have asked. There is one final point I
would like to make before we conclude
this discussion. I feel that we do have a
good dialogue going between the ama­
teur communi ty and the FCC. For that, we
have you and your fellow amateur rad io
news reporters and columnists to thank
for playing the leading role.

We seldom get a chance to talk to a li­
censee except through legal channels.
For the past several years these inter­
views in CO have significantly aided in
amateur/FCC understanding . For the first
time, amateurs have been exposed to the
FCC and the people involved with the reg­
ulatory process. Such open discussions
are extremely helpful both to the Com­
mission and to our licensees.

It is only through the amateur radio
press that the Commission's staff learns
much of what is happen ing in amateur ra­
dio. Moreover, I gather from the leiters
we receive that it is through the same
press corps that the amateur community
learns what is happening at the FCC. I sa­
lute you and your associates for a job well
done.

Finally, I want to thank you for the op­
portunity to express my views in re­
sponse to your excellent questions. I look
forward to working with the amateur ra­
dio community. l!I

pie. l egislat ion in the Cong ress (sen.
Goldwater's bilf, S. 929-00.) would en­
able the Commission to impose suscepti­
bility standards on electronic home-en­
tertainment eoulpment if r.f.i . problems
are not addressed by the electronics in­
dustry itself. Do you favor such enabling
legislation?

McKInney: I favor it completely and with­
out reservation. The Commission also
went " on record" this year as lavoring
such enabling legislation. The television
manulacturing industry clearly has it
within its power to vastly improve suscep­
tibility standards of TV receivers at mini·
mal (or no) cost to consumers if it
chooses to do so. I would hope we will
never have to w rite new receiver stan ­
dards. I would hope the industry will do it
on its own. But, I have been around long
enough to know they wi ll not do it until
they clearly leel they have to. We need
the legislation to convince them the time
to act is now. The compatibility problems
between and among electronic devices
in th is " digital decade" must be address­
ed. The issue is, 01 course, much larger
than one simply involving amateurs. In­
terference today involves a host of new
consumer technology items- for exam­
pie, computer terminals, electronic
games, and video equ ipment-all be·
cause 01 a lack of we ll-designed televi­
sion receivers.

" Television interference
today involves a host of
new consumer technology
items-for example,
computer terminals,
electronic games, and
video equipment-ali
because of a lack of well·
designed television
receivers. "

co: In you r opinion, has the amateur ser­
vice done enough to educate our leqista­
tors on the reasons why electronic home­
entertainment equ ipment experiences
r.f.i.?

McKinney: I think hams have done an ex­
cellent job. I wish some other groups (TV
station owners, public safety licensees,
common carriers) would do the ir share.
Unfortunately, r.t,i. is assumed to be an
amateur problem-not a national one.

co: In a recent " think paper ," members
of the Commission's staff proposed (as
but one option) that the burden of correct·
ing r.t.L problems be placed on operators
in the service allegedly responsible for
the interference. This action would not be
without precedent (for example, the Com-
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There is a limit to the number of euphemisms for the word
"cheap." Sometimes cheap is exactly the right word to
describe something, and this is one of those times. We are,
of course, speaking of cost, not quality.
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BY T.K. DAVIES', VE7DHD

T he growth of the ORP movement has presented the amateur
fraternity with some new perspectives and design demands.
The ORP enthusiast's preoccupat ion with effic iency and the
conservat ion of power colors his attitude towards design and
his selection of equ ipment . Or to put it another way, QAP types
are as cheap with money as they are with watts. There is some
kind of elegance in doing things cheaply and simply. Bearing all
th is in mind, this aRPer set out to build an antenna matcher for
a Heathkit HW-8, and what resulted was the "Cheap Match,"

In looking over the articles for matchers, I found mast 10 be
for high power at even higher prices. If you have a kilowatt, you
have to pay fo r it in all ways, not just the rig . When you use less
than r owans. you can save cash and try some things not possi­
ble in ORO designs.

There are many low-power designs around, but they all sut­
ler from the same drawback-the inductor, o r how the induc­
tance is changed. In some designs the inductor is tapped, and
a switch is used to vary the inductance. This type is okay, but it
is a compromise in that not all combinations 01 L and Oarepos­
sible. In other designs a coil w ith a ferrite rod is used whic h in
one fashion or another is made moveable.The aoiustabre-core
type has some shortcomings; however, the worst is that the
minimum inductance of an au-band coil is far too high to be use­
fu l on the 15 and 10 meter bands, and some gimmick must be
found to get the inductance down. In most cases a parallel in­
ductor is swi tched in for the high bands; however, this makes
the tuning a litt le touchy. The best of thi s type is the "Baby Ulti·
mate" (described in OS1),wh ich usesa variable inductor made
from one half of a t -inch diameter toroidal core. Although very
attractive as an idea, thi s adjustable core has to be made in a

'oeot. of Chemistry, University of Victoria, Victoria, B.C. ,
Canada V8W 2Y2

20 • CO • June,1982

Fig. 1- The Cheap Match. U : 0.5 uH to 1.0 uH (5T118 Spaced
over 3.4 -). L2: 1.5 uH to 6.0 uH (1 2T 124 Closewound). $1:

D.PD. T. center off switch.

machine shop and is not the type that you can build on you r
kitchen table. So, while I was sitting at my desk in the shack, I
started do<:xjling on the back 01my log book to see how I could
simpli fy the inductor const ruction. Well, the fOllowing is the reo
suit.

In that the inducto r is the unique pa rt of the Cheap Match . I
wi ll start w ith it. As is shown in (A) of the exploded view of the ln­
ductor. the inductor is constructed of a panel bearing to whic h
is attached a coil former made out of Piexiqtass. The tuning
slug is a double ferr ite core made from two set s of three jumbo
beads each. At f irst look , you may think that a couple of piece s
of ferrite rod would do better. but not so. The ferr ite beads are
easier to mount and provide a much higher induc tance
change. The trick is to mount all these bits and still have a slug
and tuning extension (a tuning handle)that will go inside tbecoi!
form and slide smoothly through the bearing-easy.The beads
have a hole (0.090 -) which is just the size 01 the wooden sticks
used for cotton swab applicators .

The tuning handle is a 'h - insulating rod cut into two pieces

Say You Saw It In CO
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Parts List for Inductor;
6 Jumbo Ferrite Beads (Amidon FB-43-B01)
1 !4 • Panel Bearing (Smith 119)
6 · Plain !4 • Ace tate Rod (Smith 1406)
4· " · 0.0. x X.· wall Plexiglass TUbing

The coils are wound on the former as follows: L1 starting V. •
from the bearing and ending at 1 • (these turns are spread out
to fill the space); l2 is close wound starting at 2 % • from the
bearing . The two windings are held in place by their ends with
masking tape, and after checking their position using the tun­
ing slug in the former. the coils are glued in place. The photo at
(B) shows the tunable inductor assembled and ready to be
mounted in the " Cheap Match."

The matcher is not original, but it has a few wrinkles which
add to its versatil ity. Fig. 1 is the schematic of the unit. The tun­
ing capacitors were removed from old equipment, a dual and a
single 365 pt. My " dual" is, in fact, a triple from an a.m.lf.m. ra­
dio. Transistor-radio types will work equally well, but watch the
power you use. The insulation in the tuning capacitors is the
limit ing factor in the upper power limit. Air types have better in­
sulation and normally can handle more power. I added a + 100
and + 200 pf swi tch to add range to the input capacitor. This is
particularly useful on BO meters when you are trying to load
short random wires. My unit has an S.W.r. meter of the tradi­
tional type, but a better type, which is simpler to build, is a 50
ohm matChing unit. '

I have pr iced the supplies for the inductor in the parts list.
The inductor can be built for less than $3. Add two tuning capa­
citors for $1.50 each, and you st ill have enough for a case and
some connectors. I have used this little unit on a variety of an­
tennas and to date have not had an antenna that I could tune
with a commerc ial tuner that would not tune wi th the Cheap
Match. In fac t, one version which had a th ird section of coils
similar to l2 would tune 160 meters. The Cheap Match is far
from the "Ultimate Transmatch," but it is a long way towards
cheap. IE

B

$1 .50
.3 7
.24
. 10

A
3

2

1

4

An exploded view of the tunable inductor is shown at (A). (B) is
the assembled inductor ready for instafJation.

'Solid State Designs tor the RadioAmateur. ARRl Publications,
Newington, CT 06111 , p. 166-167.

In Ohio, or lor
inlormation . call:
1-513-866-2421

1·800-543·5612

R·lINE

lEI!»mmmJ.
R. L. DRAKE COMPANY

lF2 - Aduple~ outlet. 120V. 8 amps ... 139.95
lF6- rnree Separalely tittered du ple~ ccnets.
120V, tota l fused capacny 15 amps,
power switch and tnocaior lamp . , .. ,. 569.95

Add $2.50 shipping and handling pef order .
Send Check with order and provide street
address tor UPS shipment. Ohio residents add
saes TilII CIWIlt card buyers may call tolHree.

These Mers prOled any sensitive eleCtroniC
equipment Irom powt:r tine uansent llamage
and radiO frequency inlerw-ence. Both
mooets oller surllt suppression Jar
power.ne '·spjkes··. RF inler·
lerence IS suppressed uSlllg
bolh indUCbve al'Ml
capacitive compoletlls.
Ideal lor compultB.
lest equipment. or TV,

540 Richard Street, Miamisburg. Ohio 45342
L lfiSTlTUTlQfio\L AfiO OEALEll lfiQUIlliU 1" ' ITtO .J
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The Cheap Match, with s.w.r., in case.

2'12· and 1 % ", The shorter piece is drilled at each end with a
drill slightly larger than the hole in the bead to a depth of V. ' ,
The longer piece is drilled in one end in a simila r manner. After
cutting two 1 V. • lengths of the small wooden stick, assemble
the whole shaft as seen in the photo at (A)wilh adropof model­
airplane glue or epoxy between all the sections and beads.One
tip: have a 6· piece of metal shaped in a Vee to cradle and al ign
the shaft whi le all the g lued parts are drying. After the glue has
set lightly, sand the shaft to remove any excess glue. A 4·
piece of Plexiglass tUbing is glued to the panel bearing to make
the coil former. Take care to make the former coaxial with the
hole in the bearing, or the slug will bind in the tube, making
smooth adjustment of the inductor very difficult.
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Perhaps this G-QRPer's story will help convince you to give
low-power operation a try. Join the ranks!

EKlie r ie . c e 8 If

I G- Per
BY TONY SMITH" . G4FAI

S ince getting my amateur radio Ii·
cense in Octooer 1973, t have only work·
ed QAP (low power). In 1973, I reached
the ripe old ageo! 41, and my ta-year-old
son, Paul. got his license at the same
lime. We had consecutive calls ; I was
GBIAQ and he was G8IAR.

The aa-oos-tnree-ietter calls are for
v.n.t only, so we started on 2 meters us­
ing 5 watts a.m. Paul's first aso seemed
10 bode well for our new hobby, as G3ST,
who was then in his 80th year. repl ied to
Paul's ca. Sid had been licensed since
1911 . when he transmitted with spark ap­
paratus. He was very encouraging and
helpful to us both and forecast much en­
joyment ahead.

A.m. atthat time was on the way out as
a popular mode, and we soon changed
our slalion equipment to a multi-mode
transmitter plus a Trio-Kenwood JR500S
receiver with a 2-meter converter. The
transmitter ran tewatts f.m.and25 watts
s.s.b., and that. for me. was the high-pow­
er peak of my ham career I

Regrettably. Paul decided that his
studies and other interests had to take
priority.Hedropped out of amateur radio,
and it was at this time that I began to con­
sider where I was going in the hobby. I
had always been attracted to the idea of
getting a quart out of a pint pot, and I
thought of trying lower power to seewhat
I could do.

I therefore sold the zs.wan rigand pur­
chased an Icom 1e-202 transceiver run­
mng 3 watts s.s.b.. with c.w. as an evan­
able additional mode. Running this rig
from portable locations with a light­
weight, two-element quad antenna was
good fun, and I worked some reasonable
OX when conditions were right.

*1 Tash Place, London, N1' 1PA, England
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The author 's small-power smett-size sta­
tion, including threshold limiter, notch fiI·
ter, speechprocessor, a. t.u., and 2·me/er
transverter, with external power supply

at top.

Getting The H.F. License
At the back of my mind all this time,

however, was the thought that this was
not the ham radio I had studied for and
dreamed about before I got my license.
Where were the tar-away places, the tor­
etqn accents, the yarns to tell, the pres­
tige at work? My QTH is London. It really
didn't amount to much to casually remark
in the office, "Oh,by tne way.t worked in­
to Manchester last night: ' I might have
been thrilled with it, bearing in mind the
equipment I was using, but I thought how
much more exotic and satisfying it would
be if I could say that I had been working
into Moscow, Tokyo, Los Angeles. or Tel
Aviv.

Todo that in Britain you need a Class A
license. The v.h.f.-only license is a B li·
cense. Once you have passed the exami­
nation for that, all you need to do for the A
license is pass the post office Morse
code test of 12words per minute. Easier
said than done! I had been trying to work

on my code speed ever since I got my G8
call, but I was so busy working on 2 me­
ters, or constructing things, or doing
something else that I seemed unable to
master that magical 12 w.p.m.

tn the end I signed up for the test. I
found there was a six-week wait. and I Ht­
eratlyqave up ham radio for that period to
concentrate exclusively on the code.
Came the day, I passed the test, and in
April of 19761 went on the air with mynew
call sign, G4FAf.

The next step was to try my newly ac­
quired code. I was still exclusively on 2
meters, and on the 9th of May Iput out my
first CO on the key. G3KEQ, about 20
miles away, came back to mewith beauti­
ful slow Morse code to match my hesi­
tant, nervous keying, and I was hooked.
Looking back over my log, I see a steadily
increasing number of c.w. OSO's as my
confidence increased.

Home·brew Transmitter
I had not forgotten, however. about

those n.t. bands where I was yet to put in
an appearance. I still had the trusty Trio­
Kenwood receiver, and I was construct·
ing a little two-transistor c.w. tranamttter

The author with his "go-anywhere" rig in
use in a domestic situation. At one time
there was no permanent location for the
rig in the G4FAI 0 TH, hence the compactJ

portable assembly.
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fixed frequency, so I rebuilt the rig w ith a
v.f .o. and got it working properly at the
z-watt level. The countries began to
come in. It was really the most interesting
and excit ing period of my amateur radio
hfe.Almost every day I got a new country.
and most stations were particu larly inte r­
ested in my OAP level. I remember hear­
ing a Polish station , SP2AOB. calling CQ
OX, wh ich of cou rse meant outside Eur­
ope. At that time I hadn 't worked SP. so I
called him on the key. " ONLY DX:' he
came back at me. "U A DX FOA ME," I
sent, " HR QRP 2 WATTS." So he took
time out from his DXing to give me a re­
port. exc hange greetings. and in due
course I got his QSL card from Gdansk.

Then I became frustrated with working

Other ORP Stations
I began to d iscover that I wasn 't the

on ly QRP station on the band and that
there was even a OAP calling fr equenc y. I
worked stations runn ing about the same
power in Holland. Denmark. Sweden.
Germany, Italy. Czechoslovakia. and
more. I joined the G·QAp·Club and found
many new fr iends th roughout the United
Kingdom as well as abroad.

As was to be expected, I eventually felt
the need to prog ress. The sunspot cycle
was on the way up with promise of excit­
ing things ahead. I decided to sell my
IC-202 and get myself a Heathkit HW-B
transceiver covering 80 through 15 me­
ters with an output of about 3 watts. It has
always been a source of regret to me that
in order to obtain some new piece of ra­
dio equ ipment I have had to sell the old
rigs-and there was no exception in this
case.

The HW·B had to be assembled befo re
I could use it, and I found thata useful and
interesting experience. I took a lot of ca re
in assembly and have never had cause to
regret it. Of course , I then found that I had
four bands to work. not just one. and the
on ly th ing I found strange was tuning the
direct-conversion receiver, having to re­
member to take the higher frequency of
the two signals received. That was a mi­
nor point which I rapidly became used to,
and I was soon sampling the new bands
available to me.

In the per iod that fo llowed I filled in all
the gaps in my European coverage and
started to move over to the east a bit
more. It was an exci ting day when I raised
4X4NSA in Asnkelon. Israel. He gave me
5·2·9 on 15 meters. and two weeks later
his card came th rough the mail.

One part icu larly pleasing occurrence
was n01 a direct contact at all. I received
a listene r' s report from UA-Q-112·2 in Bla­
goveshchensk, just north of the Man­
churian border. which by my reckoning
was 5.300 m iles away. George had mont­
tared my 000 with UK1APA in Lening rad
and gave me a 5-4-9 from Zone 19. My
card was on its way bac k to him by return
mail!
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A selec tion of the author's cards from
ORO stations. It is not unknown for the
power ratio to be 1000 watts one wayand

5 watts the other way!

OSL cards from other ORP stations. As
explained in the text, many are received

directly and not through the bureau.

for 80 meters. It was crystal controlled
and was to have 2 watts input.

On August 3rd I called CO on 3.585
MHz, and GW4ETSIA in South Wales
came back w ith a 5-5-9. I was more than
excited! My OTH in 2-meter rad io terms
gave the impression 01 being at the bot­
tom of the bucket. Except in lift ccodr.
tions. I rarely worked more than 20 or 30
miles. With my new transmitter ru nning
less power than before, and w ith a tempo­
rary longwi re antenna strung down the
back garden , I did not know what to ex­
pect. I knew the signal ought to get out all
right. but where it was going to land in
that big, w ide world out there I just did not
know.

That first OSO covered just 120 miles.
but I knew 1was in business. I had a few
problems with the stabili ty of the trans­
mitter and had to drop the power to t -watt
input. The temporary longwire became
permanent , and I started to work into ct'i­
er European cou ntries .
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Four hours later I was working WD8MAC
in Detroit, who gave me 5·5·9, and I knew
it was no fluke. I really was beginning to
achieve something with those 3 watts.

Not long after this I decided to get my­
self a Ten-Tee Argonaut. This not only
would give me 10 meters as an extra
band,but it alsowould give me s.s.b.facil­
ities while running at about the same
power levelas the HW·8.Some years ear­
lier I had read a lot about the Argonaut
and what it had done to popularize low
power in the United States. and at that
time I hadmade upmy mind that oneday I
was going to get one.

Alas, the HW-8 had to go the way of all
the others. It had given me such pleasure
and excitement that I sold it with real re­
gret. However, I now had my new Argo­
naut, and another era was opening up for
me.
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One of the certificates issued by the
G-ORP·Club, which has over 1,200 mem­
bers worldwide, including the U.S. De­
tails of membership available from Rev.
George Dobbs, G3RJV, 17, Aspen Drive,
Chelmsley Wood, Birmingham, B37 70X,

England. (Send IRCs.)

The New World
By this time the effect of the sunspots

was beginning to be felt, and I thought it
was time I turned my attention to the
" New World." On May 12, 1978, I heard
WB2VNU in Pennsylvania calling CQ and
I replied to his call. He heard me, came
back, but I lost him in QSB.

Two days later I called WB2JUH, and
this time there was no doubt about it-I
had crossed the Atlantic. Hank gave me
5-4-9 and our QSO lasted for 23 minutes.

Thc Xew Standard , , .
the Ultimate

IAMBIC PADDLE

Modern CW technology at its best!
Carefully engineered to make op­
timum use 01 tooay's keyera. the
Bencher Iambic Paddle is a symphony
of modern materi als , design and
workmanship. This is the paddle that
provides the perfect interface between
the CW operator and his rig. Smooth,
instantly responsive and fully adjust­
able to suit your own touch . From the
gold plated solid silver contacts to
the heavy leaded steel base, it truly is
the ultimate.

Standard $42.95 Chrome $52.95
Gold Plated $150.00

AI selected dealers or
add $2 00 handling

333 Wlake St" Chicago, Il60606

New QTH
About this time I moved to another

QTH and had the problem of deciding
what to do about a new antenna. The old
longwire had servedme well onall bands,
but my garden had been about 30 meters
long. The new garden was only 9 meters
long and 5 meters wide, so I had a slight
problem on my hands. The longwire prin­
ciple was still the best bet in terms of in­
stallation, however, so I decided to try it
again. The configuration which eventual­
ly evolved was the shape of a letter W
with the two points at the bottom end of
the garden. The total length was 40 me­
ters. It was end fed as before through a
s-network a.t.u . and was loaded against
the central heating system. Do I make
things hard for myself!

The amazing thing was that it worked.
Within days I had worked WD2AIT and
WA2HNK in New York, WB3JYD in Balti­
more, WB8YXU in Cleveland, Ohio, and
WB3lGQ in Proctor, Pennsylvania.

And so I was back in business with a
new transceiver, a new antenna, and a
new QTH. It was almost like starting
fresh, especially as I now started using
the microphone for the first time on the
h.f. bands. My first QSO stateside on
s.s.b. was at 0705 GMT on July 2, 1979,
when I head a CO from W3JBJ on 20 rne­
ters. " W3JBJ this is QRP station G4FAI
calling, do you copy me?" I inquired
hopefully. "I copy you very well," replied
Marshall, and to my very pleasant sur­
prise I found myself in QSO with Williams­
port, Pennsylvania.

Experimental Beam
later still, I experimented with a minia­

ture t o-meter beam which measured just
over 1.5 X 1.5 meters (5 ' X 51- This is
called a Zygi beam and was designed by
G3PTN. I put it up temporarily in my bed­
room at the top of the house and pointed
it towards the United States. The first sta­
tion I worked was W3HBQ in Elysburg.
Pennsylvania, who gave me 5-6. On his

Another of the certificates offered by the
G-ORp·Club. this one for the two-way

ORPAward.

card, which came about two weeks later,
Bill wrote, " It did not seem possible that
you had such a nice signal with 5 watts."

Forty minutes later I called W9JlR in
Falls Park, Wisconsin, on the key and he
came back with 5-6-9. Ten minutes later
there was WB0NHD in Minneapolis on
the mike giving me 5-2 and 24-minute
OSO. It seemed as if I were striding
across America in huge steps. It wasa re­
markable sort of feeling. and if the band
hadn't closed down just about then, I feel
sure I would have kept going until I hit the
West Coast!

And that's just what I did a bit later on,
not with the Zygi beam, but with the long­
wire. QAP is a funny thing; you get a lot of
lows as well as highs. You'll go for some
time without anygreat success andbegin
to feel that something has gone seriously
wrong with the rig, and suddenly you are
there again. I had such a period in April
1980 when I seemed to have ditticulty in
working even G-stations. Then on the
23rd I heard JA1 HOY in Tokyo calling on
15 meters. I picked up the mike-nothing
ventured, nothing gained. I gave him a
shout and back he came with 5-3 and no
QRM.Threedays later, in the sameweek,
I called AD6C, Fred. in l os Angeles, this
time on 20, and r had finally made the
West Coast. About the same distance in
the opposite direction as Braoovesh­
chensk!

I have found that OAP encourages ex­
perimenting, especially with antennas.
My latest is a single-element delta loop
fed by 300-ohm balanced feeder and a
home-brew a.t.u . The bottom is only 4
feet above ground. and yet it works well
on all bands 40 through 10 meters. Now
that the peak of the sunspot cycle has
passed, we are moving into the trough
again when 10 and 15 meters will have
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nothing to offer. However, at the time of
writing (October 1981), 10 meters is still
performing well.A week ago I had my first
2-way OAP contact with the United
States. W2JHX, in Livingstone, New Jer­
sey, dropped from 100 watts to 1 watt
s.s.b. and we had a very good 050. The
next day A9XZ in Bahrain picked out my 2
walls s.s.b. from the middle of a pileup,
giving me a new country, a 5-5 report
peak ing to 5-9, and confirmation that my
new antenna is another qood runner.

ORP Is Extra Nice
One of the nice th ings about working

OAP is that the other stations often take
more of an inte rest in you. It's not at all
unusual to exchange cards directly rath­
er than through the bureau and to send
letters and photographs to each other at
the same time. This happens more often
when the other station is a lso OAP, but
not necessarily so. I have also had plenty
of correspondence with OAO stations.

Of course the best and most satisfying
a so's are with other OAP stations, and
these are usually on the key. In difficult
conditions two such stations will perse­
vere much longer than any OAO station
witt. There is a sense of comradery-a
sense of unity that makes us want to
achieve success.

When the ass sweeps over you, when

the OAM hits you, and when the wood­
pecker engulfs you , when all that's gone,
the other OAPer is still there wa it ing pa­
t iently to continue the 050. DX doesn't
come into it in the accepted sense. Fifty,
five hundred, o r five thousand miles-the
fact is that everyOSO is a chaUenge to be
overcome, and what you do about it is
what really matters.

I am more than aware that I have been
handicapped by a lim ited antenna sys­
tem and that I really haven't done any­
thing remarkable compared with the ac­
complishments of others. Some OAPers
have become well known through quite
fantastic achievements. Some have
worked around the world with as little as
10 milliwatts. Some have achieved DXCC
with less than one watt.

The things that are common to all
those sta tions, however, are high levels
of operating skill coupled with lots of pa­
t ience, and I like to think thata bit of each
rubs off on every OAPer. And, most im­
portant, they atl take a great dea l of care
in setting up their antenna systems.

I am unable to have a belter system for
various reasons, but at least I see to it
that my antenna is carefully tuned to res­
onance every time I operate to ensure an
s.w. r. of unity , and I th ink I have demon­
st rated that it is possible to operate fa irly
successfully with low power under quite
un favorable ci rcumstances.

One G-station summed it up for me
when we were having a difficult OSO on
80 meters over about 100 miles. Condi­
tions were absolutely poor. We were us­
ing c .w. and lost and found each other
several times, but we completed the
050. " This," he keyed to me, "is real
ham radio." And he was right.

I was tempted to finish this article by
writing about the techn iques of OAP op­
erating, but these have been well cov­
ered by others, including Ade Weiss,
K8EEG, who al ready writes for CO maga­
zine (it was Ade's writi ng in the Milliwatt
some years ago that first drew my atten­
tion to the Argonaut).

I do hope, however, that what has al­
ready appeared, plus, perhaps, some­
th ing in these rum inations, will persuade
others to try OAP, including those who,
like me, find themselves working in far
from ideal conditions. It's not necessary
to come down to 5 watts immediately.
Just try reduc ing power if you r rig will let
you . How about 20 watts for a start? See
what you can do at that level.There would
be a lot less OAM on the bands if more did
that. There would be a much greater
sense of achievement, and you might
even decide it's fun!

Whatever power you run, if you hear
me on the mike or on the key, give me a
call! _

HPE CU VY SOON. 73 DE G4FAI. VA.

New TEN-lEe tuner design eliminates constant retuning!

-----

You may only
tune once per
band with this
new 2 kW tuner.
And it's only
$249.00

,......

and decent bandwidth ,
here's the answer: TEN­
TEes new 2 kW tuner,
model 229. It puts the
fun back into operating,
makes everything easier.
lt matches a vari ety of
an tennas, ba lanced or
unbalanced to 50 ohm
unbalanced outputs, in­
dicates SWR from 1: 1 to 5: I , shows power level from 10 to
2()(x) watts. And it's the best looking tuner in amateur radi o.
See your TEN -TEe dealer or write for details.

'
r.:. :Ilr.;.EN_TEC.•c.
.,••• :-:V I ( .V' l ~ ( . TlO, USS U nllt

• R eversible "L" circu i t guarantees best p ossible
m atch and widest b and width . Freq. rang e 1.8 -30
MHz - with m ost an tennas tune it j us t once t o cover
ent ire rang e on higher bands. only two or three times
on lower bands. Lf-posttton capacitor -sel ect switch
• Best quality tuner built - ceramic capacitor insu­
lators - ceramic inductor form - h eavy duty ce­
r amic switch with silver contacts - sliver -p lated
roller inductor. Built-in S W R bridge . Built-in 2 kW
watt meter. Built-in bal un . B uilt -in bypass switch
• 4-position a ntenna selector . Coax connectors plus
post t ermi nals. Built-in linear d ial scale fo r easy
tuning. Handsom e bl ack /bronze finish with black.
out dial lighting

If you are fed up with the constant aggravation of retuning to
keep that narrow bandwidth antenna somewhere within
bounds of minimum losses, minimum harmonic radialion
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This simple·to-build Mini·Tuner should appeal to QRP
operators, as well as to those using up to 100 watt output
transceivers for portable work.

A Full-Feature,Quality
Mini Antenna Tuner

BY JOHN J. SCHULTZ·, W4FA

M any of the new sol id-stale 100 watt
class h.t. transceivers thai come on the
market seem to be shrinking more and
more in size. Thisdoes open up more pes­
sibiunes 10 use these transceivers for all
sorts of mobile and portable appl ications.
However, one factor does seem to re­
main constant: Such transceivers will
continue to use broadband transmitter
circuitry, and the load impedance con­
nected to them cannot vary much from
50 ohms jf they are 10 produce maximum
power output. So, it seems that for some
time to come we will stili need a device
that can interface these transceivers 10
the real world of varying antenna load im­
pedances. In other words, the old anten­
na tuner, coupler, or whatever one pre­
fers to call it, will be around for some time
to come.

There are a lot of good antenna tuners
on the market. but few are opt imized for
small size for portable operation. This ar­
ticle describes a project developed to
bu ild a small-size tuner lor a 100 walt
cl ass transceiver for portable aconca­
tens. The goal was to build a compact
tuner which was of a quality to match a
reasonably expensive transceiver , but
which used readily available compo­
nents. With customized components one
could probably build a tuner somewhat
smaller than the one to be described
here, but the price would soar.

As with any project. It fi rst becomes
necessary to define the features desired
within the overall constrain ts just men­
tioned. First of all, it was not envisioned
that the tuner would be used to match a
transceiver to extremely unusua l loads,
such as a 16lootwireon 80 meters. 5uch
a tuner can be bunt. but because of the
extremely low load impedance involved.
ext reme emphasis would have to be giv·
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seen next to a 0-104 microphone. one
can appreciate the tuner 's small size.

Top view shOwing placement of the
switches and other components.

en to reducing ohmic losses within the
tuner. which would mean large-size wire
coils, etc. Rather, it was envisioned that
the tune r might be used on 80-10 meters
to match a %}. or longer wire worked
against the ground. dipole or similar an­
tenna where the s.w.r. without the tuner
might run up to somewhat beyond 1:5 or
so. In such cases, an L-type network wi ll
usually sutnce. and its size can be kept

reasonably smart. The L network would
have to be reversible for maximum versa­
tility in impedance match ing. Also, it was
considered desirable to have provisions
for direct·through operation of the tuner
in order to check its effectiveness and to
have the ability to switch between at least
two antennas (or an antenna and a durn­
my load). As an option . metering was to
be provided for either monitoring relat ive
power output or s.w.r. The latter is not
necessary with many of the newer trans­
ceivers since they have txnlt-sn s.w.r. me­
tering.

The design of such a tuner was accom­
plished in a standard 3· x 4 · x 5 · alum­
inum utility enclosure. and the tuner
weighs about 1 V2 Ibs. The diagram of the
tuner is shown in fig. 1. The switching
may appear to involve a lot of wir ing , but
in reahty it can be accomplished easily.
One might like to compare the switch
functions shown in fig . 1 with the switch
placement shown in the front view.
Switch S1 (upper left in photo) in its lirst
two positions provides for switching the L
network as either a CL or LC configura­
tion. The CL configuration is generally
best to match impedances below 50
ohms. while the LC configuration usually
works best with higher impedances. In its
last three positions. switch 51 provides
for a direct-through connection to any
one of the three selectable output loads.
Although S2 (lower left in photo) normally
selects the output, when 51 is set for a di­
rect-through connection it doesn't matter
how 52 is set. This provides for a mini·
mum 01 switch manipulation when one
wants to qu ickly check the various anten­
nas connected without go ing through any
tuning motions. S3 (upper center in pho­
to) selects various coil taps, while 54
(lower center in photo) selects various
addit ional fixed capacitors which can be
padded across the variable tun ing capa­
c itors in the L network.

The switches used are all readily avail-
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distr ibution of the coil taps. In coniunc­
tion w ith the revers ing capability of the l
network and the wide range of padding
capacitors available across the variable
capac itors, a great range of load imoe­
dances can be accommodated. None­
theless, one might like to provide two or
three positions on the con-tao swi tch with
leads having coil-tap c lips. Since the top
of the enclosure is easily removed, the
flexibility of having ava ilable some move­
able coil-tap leads greatly facilitates in­
itial tune-up when using a new antenna.
Miniature alligator c lips are usable, al­
though the special f lat cl ips made espe­
ci ally for tapping coils are preferable
when available (Mueller '34 or similar).
Since the top cover of the tuner is readily
removable, it is an easy matter to get at
the coil clips when a new antenna match­
ing situation is encountered and one
wants to quickly establish how much tun­
er inductance is required.To facilitate the
process if it has to be done often, the top
cover of the tuner can be outfitted with
snap connectors so a screwdriver is not
required to remove it.

It is not difficult to provide some meter­
ing in the tuner enclosure-either of the
simple relative-output type or lull s.w.r.
metering. Normally the tuner is adjusted
so the s.w.r .between the transceiver and
the tuner is 1:1 under matched conch­
tions. As was mentioned before, many of
the newer transceivers have buill·in
s.w.r. metering so addit ional metering in
the tuner is not absolutely required. How­
ever, even in such cases the use of a rera ­
t've-output meter in the tuner can tacili­
tate tune-up. The c ircuitry required is
shown in fig . 3(A), and the last photo
shows a tuner variation wh ich includes
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Fig. 2- This part pictorial, part schematic diagram shows the switch wiring as seen
from the rear of the switches inside the tuner enclosure. If good high·frequency pet­
formance is to be achieved, short lead dress should be maintained. Ordinary 500 volt

rated hook-up wire can be used.

enc losure . In fact , the coil has only been
mounted temporarily and placed towards
the rear of the enclosure to emphasize
the room available to properly mount an
air-wound inductor. Air-wound inductors
are generally conc eded to be more effi·
cient than ferrite co re inductors, but they
do require a cl ear space of one-ha lf to
one times their coil diameter around
them if their efficienc y is to be realized.
By mounting the switches, variable capa­
ci to rs, and connectors as shown, a sur­
prising amount of space is available even
in the 3 · x 4 · x 5 · enclosure . Fixed coil
taps are specif ied in fig . 1. These taps
simply represent a more or less tapered

53

L

R F ,"put

Fig. 1- Diagram of the tuner with parts specifications.

,,
, 54,

fir
ab le and inexpensive. Although Mallo ry
part numbers are given in fig. 1, very simi­
la r swi tches are available from Rad io
Shack (270-1385, 275- 9452 series) . The
open, simple construction of the switches
makes them very suitable for low-level
r.f. swrtctnnq, since they have a very
low contact·to-con tact and contact-to­
ground capacitance. The placement of
the sw itches in the enclosure is better
seen in the top view. Fig. 2 shows the wrr­
ing of the switc hes as seen from the back
side of the swi tches. Since both the lop
and bottom of the utility box are remova­
ble, it is relat ively easy to w ire the
swi tches using short leads.

The top view also shows several other
features of const ruction of the tune r.
Seen from the top. the variable capacitor
is in the lower left-hand corner of the en­
closure. It is mounted both by its shaft to
the trent panel and by 6·32 screw nard­
wa re to the side pane l. Many other types
of variable capacitors can be used , al­
though the unit speci fied in fig . 1 is avella­
ble from Fair Rad io at $5 is a good buy.
The usual air-msulateo. smqfe-or double­
section 365 pf BC-type tuning can also
probably be used successfully, although
the "cheaote' sheet d ielectric insulated
Be·type c apacito rs should definitely be
avoided.

At the bottom of the top view one can
see the coa xial connectors mounted on
the back panel of the tuner. The tea r view
shows these connectors in more deta il.
The connectors are not ta beteo. as
shown, but the one on the right is the in­
put connec tor and the three to the left are
the 11 , 2, and 3 antenna connectors.
Shown above the first antenna connector
is the g round connection, whic h uses 18
hardware and a w ing nut.

looking at the top view one c an see a
coil in place , but also note that there
seems to be a lot of empty space in the
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Coaxial connectors and ground connec­
tion on the rear panel. Single hole mount­

ing coaxial connectors are used.

CIRCLE 14 ON READER SERVICE CARD

Fig. 3- Metering circuits which can be added to the tuner for either relative output or
s. w.r. measurement. All resistors are V1 watt. L-Amidon T-68-2 core. Wind full with

about 60 turns #28 enam. Primary is 2-3 turns hook-Up wire.

can be added to the tuner. There are
many forms of r.t. pickup devices that
can be used for s.w.r . monitoring. In the
case of this tuner, the toroidia! trenstcrm­
er circuit shown in fig. 3{B) is highly rec­
ommended. It is very compact, economi­
cal (the toroid costs less than a dollar)
and basically self-shielding . It can be as­
sembled on a small 1Y2 • x 1V2 • piece of
perforated board stock mounted on the
side wall of the tuner near the input coaxi­
al connector. The same metering is used
as for the ci rcuit of fig. 3(A).The only thing
one does have to do with th is c ircuit is
check it for balance using a 50 ohm car­
bon resistor dummy load on anyone of
the tuner outputs selected . If the circu it
was constructed carefully, the meter
should read essentially zero with the
switch in the REF position. II not, add a
small 10 pi trimmer as shown in fig. 3(B),
and on the highest frequency band to be
used adjust the trimmer for a zero read­
ing. The meter can,of course, beceubrat­
ed for different s.w.r.ts by simulating
s.w.r.ts with various value load resistors.

This version of the tuner showsone waya
front·panel meter can be added for use
with a relative power output or s.w.r. sen-

sing circuit.

In reality, this doesn 't prove too much.
since adjustment of the tuner is always
made to achieve the lowest reading on
the meter when switched to the REF posi­
tion . Tune-up should always be done with
low power, 01 course. Normally the null
reading on the s.w. r. meter will remain tlx­
ed when power output is increased. If it
doesn't , one should accept the tuning
control positions found when using low
power, provided the transceiver shows
fully loaded collecto r current . The nonlin­
ear action of the oiooes in the s.w.r. c ir­
cuitry and possibly saturation of the tor­
oid core might account lor a dr ih of the
meter read ing at different power levels.
This is, by the way, a general rule and
does not apply only to the circuit shown.

One can dress up the tuner in various
ways, although a 3· x 4 ' x 5 · utility box
wilt never look like a Ten-Tec enclosure.
The Radio Shack knobs shown in the front
view go welt with the tuner, and rub-on tet­
tering can be placed on their skirts to indi­
cate control positions. Two-tone painting
of the covers and enclosure body can
also be used to complement a given
transceiver. Depending on how inexpen­
sively one can buy the components nec­
essary, the cost of the tuner can be held
to $20-30. That is not a bad pr ice for a
very compact and versatile low-power
tuner. E
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a lront-panel-mounted meter directly
above the variable capacitor tuning . The
meter itself is one 01 the ubiquitous 200p
amp Japanese types which sell for $1-2.
The circuitry of fig. 3(A) is easily assembl­
ed on any sort of terminal strip and
mounted internally near 52. The 25 Ksen­
sitivity control need not be front panel
mounted since it can be pre-set using typ­
ical antenna loads. The variations in the
read ings obtained will usually not be that
wide rang ing when operating at the 100
walt level. Such metering is mainly useful
to quickly obtain the settinq of the LIC
controls on the tuner. They are, of
course. adjusted for maximum relative
output read ing. But, th is adjustment
should not be depended upon for final
tuning . A peak in the relative output read­
ing does not necessarily correspond to a
1;1 s.w.r. between the transceiver and
tuner, which is normally the criteria for
maximum power transfer through the
tuner.

If the transceiver used does not have
S.W.r. metering, very neat s.w.r. metering
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R7A Receiver
• CONTINUOUS NO COMPROMISE 0 to 30 MHz
frequency coverage.
• Full passband tuning (PST).
Newl NB7A Noise Blanker supplied as standard .
• State-of-the-Art features of t he TR7A, plus added
flexibi lity w ith a low noise 10 dB rf amplifier.
Newl Standard ultimate seJectivity choices include the
supplied 2.3 kHz ssn and 500 Hz cw crystal filters, and
9 kHz a-m selectivity. capability for three accessory
crystal filters plus the two supplied. including 300 Hz.
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter. when used
with t he R7A's syncnrc-Pnase 3-m detector. provides
3-m reception with greater frequency response within a
narrower bandwidth than convent ional 3-m detection.
and sideband selection t o minimize interference potential.
• Front panel pushbutton control of rf preamp. 3-m I ssb
detector. speaker ON J OFF switch. i-t notch filter.
rerererce-cenved calibrator signal. three agc release
times (pIus AGC Off), integral 1SO MHz frequency
counter /digital readout for external use. and Receiver
Incremental Tuning (RrD.

The and
offer performance and versatility

for those who demand the ultimate!

TR7A Transceiver
• CONTINUOUS FREQUENCY COVERAGE - 1.5 to 30 MHz full
receive coverage. The optional AUX7 provides 0 to 1.5 MHz
receive plus transmit coverage of 1.8 to 30 MHz. for f uture
Amateur bands. MARS, Embassy, Government or Commercial
frequencies (proper authorizat ion required).
• Full Passband Tuning (pen enhances use of high rejection
s.poIe crystal f ilters.
Newl Both 2 .3 kHz ssb and SOO Hz cw crystal filters. and 9
kHz a-m .selectivity are standard. plus provisions for two
additional filters. These S.pole crystal filters in conjunction
with careful mechanical / electrical design result in realizable
ultimate rejection in excess of 100 dB.
New! The very effective NB7 Noise Blanker is now standard .

New! Built in lightning protection avoids damage t o solid-sta te
components from lightning induced t ransients.
New! Mic audio available on rear panel to facilitate phone patch
connection.
• State-of-t he-art design combining solid-state PA.
up-conversion. high-level double balanced 1st mixer and
frequency synthesiS provided a no tune-up. broadband. high
dynamic range transceiver.

The "Twins" System
• FREQUENCY FLEXIBILITY. The TR7A/ R7A comb ination appropriate use of the TR7A's RCT control (Receiver
offers the operator. particularly t he nx'er or Contester, f re- Controlled Transmit). DSR is implemented by mixing t he two
quency control agility not available in any other system. The audio signals in t he R7A
"Twins" offer the only system capable of nc-ccmorormse • ALTERNATE ANTENNA CAPABILITY. The R7A's Antenna
DSR (Dual Simultaneous Receive). Most transceivers allow Power Splitter enhances the DSR feature by allowing the use
some external receiver control. but the "Twins" provide of an additional antenna (ALITRNA're) besides the MAIN
instant transfer of transmit frequency control to the R7A antenna connected to the TR7A (t he transmitting antenna).
VFO. The operator can listen to either or both receiver's All possible splits between the two antennas and the two
audio. and instantly determine his transmitting frequency by system receivers are possible.

Specificatioos, availability and~ subjett to change Without notICe or obligation.

See your Drake dealer or write
I( ,,;,}> 1iII!l1D. for additionallnfonnation.

New RV75 Synthesized VFO
Compatible with lRS and 7·L1ne Xcvrs/ Rcvrs

• Frequency Syn t lleslled for crystai-conrronec
stability . VRTO (V.rlable Rate TunIng OscilJator" '
adjusts tuning rate as function of tuning speed.
• Resolution to 10 Ht • rnree progr..mm..bll! fixed
frequencies for MARS. etc. • Split or Transceive
oper..tion w'th IT\4,n teanscever PTO or RV7S

R. L DRAKE COMPANY • 540 RIChat'd Street. M ICWTlISt:u'g. Ohlo 45342 • Phone (5131 866-2421 • Telex 288-017 " Pattont pending
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AGL electronics

Yes! SU I

FT·90ZDM YAESU

V FT·707

FT·Z08R
VHF/FM

FT·708R
UHF/FM

I' I
FT·ONE
Get our Full Value Trade~lnl

When you buy an R -ONE with a trade­
In, we will allow for the full amount.
up to regular retail. that you paid for
your HF radio, If It Is a Kenwood HF. an
lCOM HF, or a Yaesu HF less than 5
yean old. The trade-In radio must be
working. and you must show a receipt
for the price you paid.

Ask about our great trade-in values on
other HF radios.

FT·'I0'1ZDMA.RK][

Accessories for all above models readily available
from stock.

Today's dema nding Amateur
deserves nothing less than the
top-qua lity, pro ve n -p e rfo r­
mance of YAESU . And AGL
Electronics is proud to be one of
America 's leading suppliers of
YAESU products.

We know what YAESU can do
for you, because we know what
YAESU does for us. Speed, ease
of operation, and hig h q uality
pe rforman ce u nder va r-ying
cond itio ns ma ke YA ESU the
Contester's Choice.

Keep watch ing our ad s . ..
Many new Yaesu products
loom on the horizon , and you
can get them from us when
they become available.

CIRCLE 58 ON R£>,t..OEA,SERV1CE CARD f't.fASE. NO I'f'RSONAL CHECKS WITH MAil ORDERSI



YAESU FT·ONE

~
MBA-RO READER

lDJIICOMI.c.730

Need antenna and tCJlWet" supplies? Check
wtth the t(llW'ef experts of Texas Call Gor­
don. NSAU. or Sill, KSRN, atxxrt your
antenna set-up. In Texas ask for Mike.
KG5F, (2141 699-1081.

••

PHIU"STJIAIIII GUY~••
Tht5 is RF transparent sun resistant. !P.f cable.
Iwoid those hours« putting insulatorS intDsteel
cable. Enjoy ee adVar'1ta9l'5 of fJeedcm from
unwanted re5(lI'Ial1C15 tmt can soak up your
radiated RF eoet1J1
HPTG 4OCO. 4000# test cable ..•. .$O.44Ift
HPTG 6700. 67001 test cable •...$O.60 /ft

.." """
~~~~~~L ];:;:~~:;::~~::j~ hNd 'ia-'#6iOO::::::: eeNOW. KLMII PtUaIQ COlI~ $9.00'pt

Uost reqJ1Te truck:shipment. FOB CaI!fomIa or TO." NAlrDIIAIm:
CUSHCIIAIT Texas.. frei!1lt ~Ipa Call for cletaIls. rf~ steet !P.fWITe SO.121ft

A3. 3 element trtbanCI neam $167.00 KT34XA. 32 ft boom tribander ••... $4m.oo t- steellJ.lYWlTe ....•••..••• SO.l!)1ft.
M.4 eIemellt tribiW'd beam ••...•. S205.00 KT34A. 16 tt boom troander $303.00 M can cable damp •••..•.......$029 N
A743. 7-10 MHz~-oo kit...•.••.. $71.00 72-1 .40 meter dipoIl' . • • _• ....... SISS 00 ~_ CCS5ab1e clamp .......••••.•.$0.39 ea
A7,w. 7.10 l.4Hz aclQ.on kit $71.00 7~-} 40 meter 2 eI. beam :. S l,4M ~ ._~ turnbudde $5.39
2l).3CD. 3 element~ .. $1£9.00 7 .• 40 meter 3 el beam.. $ M tt., n $024 ea
2O-4CD.4 e'et'll'llt fIO'lCIbander •• :: $231 00 72-4A. 40 meter 4 eL teen :S63ii.oo ~f"",,,ed rpj n $1.75
1S-3CD. 3 element ITlOllOtlanClel ....• 589.00 4el2Qn ~4-Bilnger- mono $304-00 GAA€04' screw anchor ••....•...... $12.00
154CD. 4 element 1TICI'IObandef •••.. $95.00 4el Ism : 4-Banger"" mono ....•••.$129.00 M2lXlH ,~"' l!U: 91'J anchor .••••.• SI2.oo
1().3CD. 3 element m:lIlllbilnOef 568.00 4eI 10m 4:~ mono SIZ2.00 5000 ' . l( t o' 5teell'Nllt $37.00
104CD.4 elelllent m:lIlllbilnOef .•••• S82 00 5el 2{)n 1lig 5tidIer"" mono ....••. 5429.00 S02. '!JJ)' in5uIator ..........•••.•• $0.85
AJ2-19. 19 etemellt 2m " Boomer~ $75.00 6el 20m ~8ig SIicKer~ mono $610.00 large lJ.IY mu:or $1.BO
2148. 14 eIemellt SS8 ~Jr. Boomer"'" •• $61.00 6eI Ism 1lig seoe" mono 5389.00 TnaD AJf1'DIIMAS
214FB. I'M ~Jr. Boomer ~. 2 meter $61 .00 6el 10m ~ Iliq Sticker" mono ...••.. $225.00 Wl.RN1HG: These antI!nIIaS are not for the taint
ARX2B. 2 meter "Ri~ Ranger II" $38.00 144-148-13lll 2m Long-Ilaxner" $75.00 ~ heart. They are heiIY): They are Jarge. They
ARX4508. 450 MHz Ringo Ranger ~ . $38.00 144-150-IOC 2m arcular $95.00 are expellSM!. They abo wor1I.. These antennas
A-147.2Ot 20 element 2 meter ..... S56.ClO 432·I6LB 432 MHz :ton9-1laxner".. 559.00 require truck deIiYefy an:! come in large eoes.

HY-CiAlN 420470-IBC45OMHz arcular ..... '$Sl'OO ~ area
1/2.2 meter gain vel'tltal $3437 HIISTLER 1tm523. 5 el 10 meter tleaITI 641b. 45
Tlf7DX. 1 element Uiba~ " " ' " $3J.g 00 S81V. 5 balld eeo vefticaI . . . . . . . • • • 599.00 1Qr636. 6 el 10 meter beam 8SIb. 6.0
lliSOXS.5 eIemellt tribanclei · · · · · ·S2202:0 Mobile antentWI resonztors: 15mS3Z S ellS meter beam 95Ib. 10.0
11i3MK3S. 3 element Ulbandef:::: :$199.54 stll ~ 15m84S 5 ellS meter beam 14Qb. 14.0
~K3S. 2 element tribander $130.12 10 meter $1 0.00 $15.00~~~:=-..= lOOIb. 12.0

RS. 3 element jr tribander $1S4.BO IS meter $10.00. . . . SIS.oo 2OmS36 5 el20
HQ-ZS.2e1ementquad S240.BS 2O meter $I2.oo $18.00 ~Sel20=beam 1131b. 13.5
402BAS. 2e\emellt40 meter $18S.79 4Ometer $IS00 $21.00 This ' beam M ilia
2OS6AS. 5 element 20 meter S21521 15 meter $11.00 . .. S32.OO 2Cm646 ~ ~~ antenna 1761b. 17"
204BAS. 4 element 2Ometer $21332 BM- I.bumper rrcent $16.95 4OITI329' meterbeam .v
~. ~ element 20 meter $116.91 Mo-I , fender moont niaSt' : : : : : : : : : :52236 4Om346'~=~== 110Ib. 12.6
1538AS' 3=~ 1~:: $~.~ MO-2. romper ~$22~36~ ~~c..~lI~""~'""':~.~FO~.~B.~oe~I~"'~~'77lb=_· ~'=3BJ
105BAS: 5 element 10 rreter ::::: :S116:97 CGT·144. 2m cotrear With rrcont. $46.70
103MS.3 element 10 meter 555.02 HY GAIN C K MY GAIN AIlI'n"NNA
D61015AS. 3 element duobander $ISO.68 • RAN _up TOWIERS MCKAG. #1
6485. 4 element 6 meter $48 IS HG-52 SS. 52 foot self support . . . . S-m.50 TH70X '6685.6 element 6 mete $963 HG·54-HD. 54 foot self support .. SI287.50 HGS2SS · · · · · · · · · .. ········ 7 er UItlander
18 HTS h tower rti r

i
·········· 1 HG·70 HO. 7D foot self support . . $218750. . self supportmg tower

18AvriWJS. 5 bandeve~cal" ...... ~~.gg Above :;hipPed from Lincoln. NE. C:!1I for details ~~ IV , , . (:3"fii .-' . .T ..... rotor
14AVQ. 4 band vertical ::::: ::: $54:00 on these and other HY-GAIN Items. HG-i6 : ::: :::: ::: ~I.~. :.:~~
214.14 element 2 meter , $32.00 ROHN "OLD-OVER TOWeRS HG-TBT , thrust bearing
~~gg: ~ ~~ ~i~:' :., , ~~.~ FK2548. 48ft 2SG foIdover. , $699.00 Your Price, Freight Prepaidll1 $1381.00
8N86. balun , : :::: : :::: : : . $14'00 FK256B. 6Bft 2SG foldover. $795.00 May reqUli"e4 to sweeks delivel') :;hipped from
Note: Parts numbers with "5" denote stainless FK4544. 44ft 45G foldover. . , $981.00 Lincoln. NE.
steel hardware FK4564. 64ft. 45G foIdover. $1170.00

. Freight prepaid on foIdO\ler towers. HY-CiAlN ANTE'NIlIIA
ROTORS P.ACKAG.#Z

Ham IV $161.00 CONNECTORS TH3MK3S 3 er trrterce-
1'2X $247.00 AmphellOl PL259 {silv p~l $125 HGSOMTZ SO l't soe 5U~ tower
HOR300. for LARGE arrays $386.00 AmphellOl 82-61 typee;; $2.BS ea CD-4S ······ .. · rotor
AllIanCe H073 $97.00 Andrews L44U UHF rem::.ie ·· ···· $17.00 ea ROTOR laNer mast:iUpport:CASU AndrewsL44P" UHFmale · · ··· · S1700 ea COA coaxanns (3fumished}
RG213. 50 Ohm coax S029ll't . ea ~Mi2 20 5 ft steel mast
RG 1\11..1. 15 ctlm coax :S029Jft ROHN TOWER V2S' - tower guying Kit
LDF4 SO. Andrews HEllAX•........ SIAClift 2SG 10 ft. 2 meter vertxal
8 cond rotor cable . . . . , SO.181ft 4S(j' 10 ft.~ . -~~~ Your Price. Freight Prepaidm $1145.00
8 cord HD rotor cable (for ISO + ftl SO.3&'fl: . X\...... ' .••••...••...••.VO l .vv'- .:.._..:.._....:...:....:..;.:.I

2SAG4. toP sec; requIres beanng $52.00r
Gordon Fogg. NSAU. & Sill Ke n-~. toP sec, recees bearing 599.00 TEXAS RESIDENTS:
namef', KSFW, Invite you to call . rpy bracket WIth bars $21 .00 Pleasecall (214) 699-1081 Alt~-'" ke tt f C"A4SG.rpj bracket wiltl bars $4125 . . so roteus -r we ma e easy oryou SB2SG. shon. base seaion ...•......$18.00 that our retail store is open Satur-
to get the very bestl SB45G. shon. tese seroe $41 .00 days. We're in Keystone Park Shop-

FREE PHONE CALLI ~~~:e~;..,.- plate S9.9S ping center. look for the towers.
FAST DELIVERYI ~~ ~self~ 5335.00 WATS UNE CALLERS-

. seIf :;upport $249.00 •
H0BX-48.48ft self 9JPPOI1- 53:15.00 we have more phones ringing than
()Jfax senes rowers inriIt1e the base stIbs. personnel to answer them. Please be
Beware at those who charge extrcI for tllem. ' .' .
Also. freio;t1t coIert from Dallas may save I1o'I!f patient or call back dunng business
fr'e9lt pre-paid because of varying~ hours.Sorry,no WATS wne calls taken
and l'tlUtJl'WJ. Saturdays.
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Capable of communication rates to 300 baud. the
TU-300 is designed specifically '0< modern high­

speed and standard RTTY applications. The
TU-3oo operates with standard mlcrocornpu­

ter, TTY and radio equipment and is
TTL and RS 232-C compatible. Con­

trollable by remote. this next gen­
eration terminal unit with inno­

vative modular design pro­
vides more than six times the
conventional amateur data

transmission rate using
present radio and com­

puter equipment.
Fecturing ttvee tie­

quency shifts. the
TU-300 is the

only 300 baud
terminal unit

offered in easy
to construct kit

or wired.

DEALERS! Flesher Corporation is seeking qualified dealers for the US and
international markets. For complete dealer information, call or write TODAY!

• J<X) baud communic a tions tore
• outoslart I'T'lOtO' control wiTh AC ccnet
• remole coeonco
• crystal AfSK win, downshift CW 10 (optional)

• bar graph tuning and LED fu'1ction indico!ols
• mork-hold and selective fading compensation
• 3 shifts (170HZ standard · othef shifts e.,"ol
• cscmcsccoe w ing outputs

• high Qua lily commerc ia l ccoswcncn
• modular design win, steel case lor RF shielding
• Indicator type push-button switches
• separa te send and receive "reverse shirt'· ccracrs

• easy to lune multipole active IIIIElfS
• TTl a nd RS 232-C compatible 110's
• optional 20 and eorec op tically Isolated loop supply
• simple ~It cceseocnon . no Instruments needed tor alignment

win, AFSK Installed

For more Information about the TU-3OO. contact:
Flesher Corporation
507 .bCkson • PO 80.970 · lope;eQ I(OO$O~ oo1סס

913-234·0198 • 1e+e. 437125
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QRP operation can be as exacta science as you wish to
make it. G4BUE has achieved some remarkable data using
his modified Argonaut.

QRPing With Milliwatts
Some Experiences Using Milliwatts

With An Argonaut

BY CHRISTOPHER J. PAGE·, G4BUE

"there are many amateurs throughout
the world using ORP to ach ieve world­
w ide contacts . In fact, many of them have
never used anything other than ORP
since being licensed. With power levels
ranging between 1 and 10 watts, sched­
ules have been maintained, DXCC
achieved. and contests entered and won.
The definition of ORP, which is now ac­
cepted world wide and approved by The
World ORP Federation, isSwatts d.c. out­
put or tn watte o.c. input for c.w. Neqotia ­
tions are continuing to find an agreed­
upon level ler 5.s.b . Recently. several am­
ateu rs have been experimenting with tn­
put power levels much lower than this,
being measured in miUiwatts as opposed
to watts.

The purpose of this art ic le is to attempt
to illust rate to those amateurs who never
use less than their legal maximum pow er
that it is possible to make contacts w ith
much lower power. To those amateurs al­
ready convinced of this, it ls an attempt to
illustrate that they can conti nue to make
contacts with even less power.

Let's ini tially examine the theoretical
implications of decreasing power. Imag­
ine a OSO is in prog ress and signal re­
ports of 599 are being exchanged, which
is very common between European sta­
tions on the h.f. bands. Suppose one of
the stations is located in England and is
running the maximum permitted power of
150 watts d.c . input, and the operator re­
duces power to 5 watts.Th is isequ ivalent
to a ratio of 30:1, which corresponds to
15 dB, and assuming 6 dB is equa l toone
"S" unit, it represents a decrease in sig­
nal strength from S9 to S617. If the same
operator further decreases power to 150
mW, which is an additional dec rease of

-Alamosa, The Paddocks, Upper Beed­
ing, Steyning, West Sussex, BN4 3JW
England

Sa'f You Sawtt InCQ

The author 's QRP station as described in
the text. Prec ise measurements of power

can readily be made.

15 dB, the signal strength should, in thee­
ry, drop to S4. A further reduction of 15
d B, and therefore to a signal stren gth of
5 1/2 , brings the input power down to only
5 mW. Assuming a clear fr equency and
no OSS, all these signal strengths should
be sufficient to enable the OSO to be con­
t inued. The total signal strength reduc­
t ion from 150 watts to 5 mW is 45 dB, and
th is represents a reduction in signal
strength to 57 of a 25 dB over S9 signal.

The point I am trying to make is that
with a good antenna and reasonable
band conditions, a genuine 25 dB over 59
signal is not too difficult to achieve on the
h.f . bands (With 150 watts input). By reo
ducing power toan input of only 5 mW, an
S7 signal is obtained, which is qu ite ade­
quate to achieve even OX 0S0s.

Having shown that in theory it is possl­
bte to reduce power to quite low levels
and maintain a 050, let's examine how
we can achieve these 10'vV power levels.
My interest in using mnuwatts was initiat-

ed after reading an artic le by Brice An·
derson, W9PNE, which appeared in the
Autumn 1978 edition of Sprat {the journa l
of the G-QRP-Club). Brice had been using
m illiwatt power levels for some time and
had obtained WAC, WfJ.S, and 36 coun­
tr ies w ith an input of only 500 mW. He
used an outboard PA, which was con­
struc ted solely for ORP work at these low
levels, and this is probably the most ccm­
mon method in use by other amateurs. I
do not intend to describe circuits suitable
for OAP outboa rd PAs, as there are many
ava ilable in the various amateur hand­
books (i.e., Solid State Design for the Ra­
dio Amateur, published by the ARRl).

The alterna tive to bu ilding an outboa rd
PA is to modify an existing QRP transmit­
te r, and I chose th is method simply be­
cause I had just purchased a Ten-Tee 509
Argonaut fo r general ORPwork. Although
the desc rip tion that follows is that used
with the Argonaut, it can form the basis of
similar modi fica tions to othe r ORP trans­
millers, l.e.. HW8, FT301 , FT7, 120V, etc.

In its standard form the Argonaut has
no provision for measuring input power.
The c uai-pu tpose meter built into the Ar·
gonaut is used as an "S" meter and an
s.w.r. bridge with forward ("FWD") and
reflected (" REV") positions. Reference
to the operator 's manual under the tune­
up procedure (pages 1-2) directs the 0p­
erator to set the meter to th e " FWD" p0­
sition and advance the drive control to ln­
otcate Iull-scale deflection w ith key
down. This represents an input of 5 walls,
and as there is a vo ltage of 12 volts on the
PA, we can therefore assume that the
current is approximately 417 mao

In order to acc urately measure input
power, the installation of a 1 A ammeter
was essential. Examination of the circuit
diagram of the Argonaut shows that the
r.t. amplifier board (80185) receives its 12
vo lts via II (fig. 1). It therefore seemed
that the ideal position in which to install
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Fig. 1- Block diagram of the Argonaut r.t.
amplilier board.

lutely no idea what it was, but I assumed
(Quite wronglyas it later turned out) that it
was in the region of 50% . The amateur
worked in a test laboratory and had the
use of a very expensive oscilloscope
which he allowed me to use to accurately
measure the output of the Argonaut and
to calculate the effic iency of the PA when
used at these very low power levels,

On21MHz.with an input of Swails, the
Argonaut gave just over 2 watts output,
which was about right. Output readings
were then taken as the input power was
gradually reduced, initially by reducing
the current to 12 V2 ma and then by re­
ducing the voltage, as described above.
The result was that the efficiency of the
PA reducedat about the same ratio as the
input power. At the 12% mW input level,
the output was measured as 576 uW,giv­
ing an efficiency of only 4.6%. What was
obviously happening was that changes in
current and voltage were altering the im­
pedance of the PA, thus making it less ef­
fic ient. It then dawned on me that the
three contacts I had made with U.S.A.
stations in the ARRl Contest had been
accomplished with an output power of
just 576 uW, equivalent to over five mn­
lion miles per watt! It seemed absolutely
incredible that r.f. power of 576 uW had
been sufficient to travel across the Atlan­
tic .

The results of the tests with the oscillo­
scope made me do some deep thinking
about what I was trying to achieve. It had
shown that given the right conditions,
contacts could be made with very small
amounts of r.f. The next thing was to lm­
prove that 4.6% efficiency figure.

The Argonaut is designed, biased, and
filtered for efficient operat ion at 5 watts
input. and obviously any lower power co­
eration without circuit or voltage changes
will result in poorer efficiency. The output
impedance of a transistor r.t. amplifier
stage is given by the expression

Hl, _ Vcc!

2PO

Rl - Collector load
Vee = Collector voltage
PO - output power
The optimum load resistance therefore
changes with the output power level, un­
less the voltage to the collector is also
changed.

The next step was to find the correct

were made up. A short jumper lead was
also made up to fit between the " REG
ANT" and " AUX" sockets to bypass the
meter cabinet should the Argonaut be re­
qutred for mobile or portable use.

The voltage to the r.f. board was
checked and found to be exact ly 12 volts
on load, and the values snown in Table I
were calculated. A check was then made
to see if full-scale deflection of the Argo­
naut's meter in the " FWD" position did in
lact correspond to 5 watts input. On each
band lull-scale oetlection corresponded
to approximately 417 ma on the amme­
ter. so all seemed to be going well.

The 100 ma meter was then switched
into circuit, and the drive of the Argonaut
was adjusted to show a current reading
of 83 rna. te., an input of one watt. This
caused the Argonaut's meter to just flick ­
er when in the " FWD" position, as op­
posed to the full-scale deflection at the S
watt level. (The meter used in the Argo­
naut is a 500 ua meter.)

During the weeks that followed many
OSOs were made on the h.f. bands with
power levels down as (ow as 150 mW, but
soon the Quest to obtain even lower pow­
er levels caused a further examination of
the system being used. Up until that time,
power levels below the standard 5 walls
hadbeen obtained solely by reducing the
drive control of the Argonaut and there­
fore the current to the PA, while maintain­
ing the voltage at 12 volts.When using 12
volts on the PA the standing current isap­
proximately 10 rna. so it is not possible to
accurately reduce the current much be­
low the 12% rna figure (an input of 150
mW). The only alternative was to reduce
the voltage while keeping the current at
12% mao A voltmeter, showing a full­
scaledeflection of 25 volts,was thenaod­
ed to the two existing meters, and some
dry batteries were obtained to enable PA
voltages between 12 and 1% volts to be
selected in place of the standard 12volts.
By using a voltage divider on the 1% volt
cell, a voltage of 1 volt was obtained,
which, with the current of 12 V2 rna , reo
suited in an input power of only 12% mW.
In this manner three U.S.A. stations were
worked on 21 MHz during the 1979ARRl
CW. Contest.

During a conversation with a local am­
ateur, the Question of ellieiency 01 the PA
at these low power levels was discussed.
I was ashamed 10 admit that I had abso-

+12v.

Cllrrlnt

417 rna
83 rna
62 ma
41 rna
29 rna
20 rna
12.5 ma

output

GflOu"O

"
RF

ampl; f,er
'11. """,'80185,
'''~Ut

-r 0_,

Inplil Pow.r

5 watts
1 watt

750mW
500mW
350mW
250mW
150mW

Power In
_,tch low paw SWR

""",'

co

Table 1- PA current of the Argonaut for
different input power levels. (Note: These
figures are based on 12 volts to the PA. )

the meter was between l1 and the r.t.
board. In addition to the 1A meter, it was
decided to install a 100 ma meter so that
lower current readings could be made
accurately, and to install both meters in a
separate cabinet , with the capability of
being able to switch the 100 ma meter in
or out of circuit. A small pilot (amp was
also installed in the cabinet to indicate
when the 100 ma meter was in use, and
this was to act as a reminder ina situation
in which it was desired toQuickly revert to
the full input power of 5 walls.

After the meters had been installed in
the cabinet. a means had to be found of
getting the 12volt lineout of theArgonaut
to themeter cabinet and back again,pref­
erably without drilling any holes in the Ar­
gonaut cabinet. The " REC ANT" and
" AUX" sockets on the rear panel of the
Argonaut were not being used, so the in­
ternal wires from these sockets were dis­
connected and insulated. The wire at­
tached to the 12 volt pin on the r.ttoard
was disconnected and reconnected in
such a manner that one end of l1 was at­
tached to the board and the other to the
" AUX" socket. This was to act as the re­
turn lor the 12 volt line. The 12 volt line in­
side the Argonaut was connected to the
" REC ANT" socket. and the condenser.
C6, connec ted between the - 12v pin on
the r.l. board and ground (fig. 2). Two
sockets were mounted on the rear of the
meter cabinet and two suitable leads
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qualities of patience, ski ll, and cu nning
have to be used to an even greater de­
gree if success is to be achieved. In add i­
tion, it is absolutely imperative that all the
r.f. from the PA(or driver stage!) is radiat­
ed from the antenna, and that none of it is
lost enrccte. It is a gooci idea to remove
anything between the transmitter and the
feedline to the antenna-i.e.. S.W.L
bridge, antenna switches, etc.-once ini­
t ial set up has been done. It goes w ithout
saying. of cou rse. that the antenna must
be perfectly matched to the leedline,
achieving an S.W. r. of as near 1:1 aspos­
sible. Attention to these matters will not
on ly enable milliwatt OSOs to be made,
but it will give the amateur the self-sans­
faction that his station is being operated
in the most efficient manner possible.

As to the practical approach of using
rniluwatta on the amateur bands, it is
mostly a matter of common sense and ex­
perience coupled w ith the qualities previ­
ously mentioned. It is obviously a waste
of time to call "CO OX" when you are us­
ing 100 mW, as the chances of a reply are
slim. Asearch of the bands w ill usually lo­
cate an amateur w ith a loud signal calling
"CO." If he does not answer your call
when you are using loa mW, try giving
him another ca ll after inc reasing the pow.
erto, say, SOO mW. t find that by keeping a

RsdlO"qulpment
notlneluded

... at last. . .
your shack organized!

A beautiful piece 01 fumiture - your XYL will k)ve it !

$184.50 S-F RADIO DESK
Deluxe- Ready to Assemble
Designed with . ngled rear shell lor your
viewing comlort and ease of operallon.

FINISHES: Walnut or Teak Stain. sq
Floor SJNlu: 3'" Wide bJ 30" O..p

Add illonallnlormalion on Raqunl. .
Checks. Money Orders. BankAmerlcard

and Matlar Charlla Acceptad .
Also A.ailable F.O.B. Culvtor City. (In Calli. Add 6% Sal.. Tax.)

Floor Space: 5' " Wide by 30" OM" __DEALER INQUIRIES lN VtTEO_ .

$1 99.50 S-rAmoteou, AacftO.hmc.,
4334 KEYSTONE AVENUE . CULVER CITY. CALIF. 90230 - PHONE (213) 837-4870

----------------- ,.
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" ' l'radiomasters

• S.nIK HT-144 2 met", handh.1d 359.95
• Handl-eon V VHF con..rt.r 47.95
• MFJ #496 Sup., k.yboard 33995
• KOK 2025MKn VHF T'.nsc.i....r/TT Mic 339.95
• N.w B.nJam ln Mlcha.11l73B 24hr • • llclock 6995
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I have described in some detail the et­
forts I have made to use the PAol the Ar­
gonaut for mlnlwatt power levels in an ef­
ficient manner, but as stated previously,
the same approach can be used for any
other ORP transmitter. I hope that some
of the steps I have described may save
other amateurs some of the preliminary
work, and give them some figures on
which to commence their own experi­
menting. There is obviously room tor fur­
ther experimenting in that I have not yet
tr ied reducing the bias to the base 01the
PA transistors to improve the elficiency
of the PA.

Having shown that in theory it is possi­
ble to maintain 0S0s w ith milliwatt power
levels and having illustrated a method 01
ach ieving these power levels w ith the Ar·
gonaut, what else do we require to use
our milliwatts of r.f. on the amateur bands
to achieve OSOs? Those amateurs read­
ing this who are already using ORP will
know the answer-patience, skill, and
cunning, and probably in that o rder! The
mere fact that ORPers are using 5 watt s
instead of, say. 150 watts (and voluntarily
giving away 2% " S" units) means they
have to find other qualities to compete
w ith their ORO colleagues.

When you go one step fu rther and give
away 2% " S" units to ORPers, those

voltage and current combinations which
would re sult in the most efficient operat­
ing of the PA. A simple r.f. output power
meter was built to monitor r.l . output, bas­
ed on the K8EEG and GM30XX design
(see Sprat. Spring 1980 ed it ion), and the
dry batteries were replaced w ith a varia­
ble power supply to the r.f. board only. A
th ird ammeter was added to the voltme­
ter. and both meters were housed in a
second cabinet. The addit ional ammeter
had a full-scale dellection of 25 rna, and
the four meters thus enabled voltage and
current measurements to be accurately
made to quite low levels. The photog raph
illustrates the two meter cabinets si tuat­
ed above the Oatong r.t. clipper on the
shel f above the Argonaut . Immediate ly
above the Argonaut is a Oatong Fll au­
dio filter and the Argonaut c.w. filter. The
variable power supply lor the PA is above
the s.w.r bridge.

There then followed a very long se ries
01 tests using d ifferent voltage and cur­
rent combinations to find the comofna­
tion that gave the most r.t . out at different
input levels. The resu lts of the tests are
shown in the graph of fig . 3, and note that
the best efficiency line is constant
throughout the power levels used. The
vol tages and currents used to achieve
the best efficiency are shown in Table II,
and it is interesting to note that when run­
ning the Argonaut at its standard input
power of 5 watts, the PA was more effi­
cient w ith 10 volts on the colleetors of the
transistors than the Ten-Tee designed 12
volts.

Having ascertained the most efficient
met nod of running the PA at different in­
put levels, the next step was to measure
the r.t. output on the different bands and
calculate the efficiency. The r.t. output
meter was used and the results are
shown in Table Ill. In order to accurately
measure r.t. output, the services of my
friendly amateur and his osci lloscope
were again used, this time to calibrate the
r.f. output meter. By fitt ing three switches
and some resistors I was able to extend
the range of the meter to indicate r.f . oct­
put from 200 uW to over 8 watts output in
three separate ranges.

It w ill be noted from Table III that fo r
the higher input levels (above 2 watts)
there is not very much difference be·
tween the five bands, but at the lower in­
put levels efficiency is better on the 1.1.
bands. The r.t. output meter was also
used to measure the output from the driv­
er stage 01 the Argonaut , and this was
done by simply switch ing off the variable
power supply to the r.f. board. The output
01the d river stage, with the drive control
fUlly advanced for the five bands, is
shown at the bottom of Tab le III and
varies greatly from one band to another.
In a letter to me, Ten-Fee stated that the
MRF 402 driver stage should easily deliv­
er l ao mW (piUS 20 dB). My measure­
ments confi rm this, with the exception of
28 and 14 MHz which are slightly under.
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Table 11I- Measurements of the output of the driver stage taken with the output of the
driver stage going through the r.f. board.

card with the figures in Table II close to
my rig. I am able to change very quickly
from one power level to another.

The world-wide contests are an excel­
lent method of assessing the perform­
ance of milt iwatts. The large mul ti-multi
transmitter stations usually stay on one
frequency for long periods working con ­
test-type OSOs, and the input power can
gradually be inc reased each time you call
until contact is eventually made. In this
manner I find that an added bonus is that
you very quickly discover which of the
loud signals f rom the multi-multi transmit·
ter stations are due to antennas and
which are due to high power ! Those who
hear you calling when you are only run­
ning a few milliwatt s can hear you due to
good antennas and receiving capabili·
ties. I usually find that although the major.
ity of these stations are received at the
same signal strength, it is always the
same ones who hear my milliwatt calls on
each band. That must prove something!

Exper ience with milliwatts will quickly
teach you to assess signals you hear on
the bands and the minimum power that
you requi re to make contact with them.
Alter the initial thri ll of working OX while
only using a few miltiwatts, you tend to be­
come a little blase about it and take for
granted that it can be done. It is interest­
ing to call a OX station without mentton­
ing the fact that you are OAP, and after
exchanging the usual information, casu­
ally mention that your input power is 100
mW, or whatever the case may be. It is
also interesting to start a OSO wh ile run­
ning 5 watts and gradually reduce power
while obtaining a signal report each time.
l.e., to see whether the reduc tion in signal
strength is consistent with the theoretical
reductions in power outlined at the begin­
ning of this article .

Some examples of reducing power
tend to give con flic ting reports, as the
following "on the air" examples wi ll
show. YV1NXwasworked on 28MHz and
the fallowing reports were received: 5
watts 589, 1 watt 549, 500 mW 439, and
100 mW 329. GM3AWF was worked on 7
MHz with these reports: 5 watts 579, 1
watt 559, 500 mW 549, 150 mW 549, 50
mW 339, and 15 mW no copy. K4JO was
worked on 28 MHz and gave me 599 at 5
watts, 579 at 500 mW, and 539 at 5 mW.
YU10XA was worked on 21 MHz and
gave me: 1 watt 599, 350 mW 569, 150
mW 559, and 50 mW 339.

Obviously, when conducting the above
experiments you are in the handsof of the
amateur at the receiving end, but a pat­
tern gradually emerges showing that rea­
sonable signal reports are received with
very low power inputs. My own yardstick
for award claims, etc ., when working with
milliwatts (and I think also the yardstick of
the majority of other ama teurs) is not to
claim contacts made by reducing power
as described above, but only to count
those where contact was made by inltlal­
ly calling and exchanging the relevant in-
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Input Power 28 MHz 21 MHz 14 MHz 7 MHz 3.5 MHz
(witts) R.F. R.F. R.F. R.F. R.F.

0" EN. 0" EN . 0" EN. 0" EN. 0" EN .

5 33 66 3.47 69.4 3.23 64,6 3.3 66 3.3 66
4 28 85 2.' 85 2' 85 2.' 85 2' 85
3 1,92 .. 2.008 66.' 1.925 64.1 1.95 85 1.95 85
2 1.102 55.1 1.45 72 .5 1.3 85 1.3 85 1.3 85
1 .618 61 .8 .624 62.4 _624 62.4 ...3 .. 3 ..3 " .3
0,75 43 57.3 .446 59.4 .446 59.4 .466 62.1 .473 63
0.5 31 " 31 " _322 ...4 .33' 66 8 334 668
035 .187 53 4 .196 66 .196 56 .223 63.' .223 63.'
0.25 .152 608 .157 62 .8 .157 62.8 .169 67.6 .169 67.6
0.15 .1 66 .108 n .104 69.3 .11 2 74.6 .110 73.3
0.1 062 " .0672 67 .2 .0685 68.5 .0698 69.8 .068' 688
0.075 .044 58' .0484 " .5 .0484 64.5 .0492 65.6 .04 77 63 '
0,050 .021 42 .0242 48.4 .0242 48.4 .0258 51.6 .0252 50 .4
0.030 ,0147 49 .0150 50 _0152 50 .0154 51 .3 .0155 51.6
0.015 .005 33.3 .00585 39 .00642 42.8 .0068 45.3 .0068 45.3
0,010 .003 30 .00397 39.7 .00397 39.7 .00424 42.4 .00443 44 3
0,005 .001 20 .00144 28.8 .00144 28.8 .00144 28.8 ,001 4428,8

Orlvtlr Only
(Max . drlvt) .0992 .165 .0992 .221 .141

5 wans
Input II per
Ten-Tec 2' " 2.42 48.4 2' " 2' " 2.775 55,5
Handbook
(12Von PAl

Input Power Volts current Input Power Volts Currenl
5 walls 10 500 rna 250mW 2,25 111 rna
4 watts , 444 rna 150 mW 2 75 rna
3'h walls 8 437 rna 100 mW 18 62.5 ma
3 walls 1.5 400 rna 75 mW 1.4 53.5 ma
2 waus 8 333 rna 50 rnW 1,15 43.4 ma
1 wall 4.25 235 rna 30 rnW 0.75 4Q rna
750mW 3.5 214 rna 15 mW 0.65 23 rn4
SOOmW 3 166 rna 10 mW 0.5 20 rna
3SOrnW 2.75 127 rna 5rnW 0.4 12 .5 rna

Table 11- Voltage and current combinations for the PA of the Argonaut at various taxn
power levels.

200 aoo
Current (mAl

Fig. 3- Efficiency of the system can be tabulated using several voltage and current
combinations.
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During Saturday evening between 2000
and 2130 GMT when 21 MHz was " wide
open" to North America. I made a num­
ber of OSOs. gradually reducing ou tput
levels as the log extract shows:

20 17 W90A 15 mW
2023 W0WP 4 mW
2033 W1RX 1.5 mW
2039 K8HV 625 uW
2046 VE3PCA 450 uW
2123 KBBSX 200 uW
2139 AB2E 200 uW

Apart from the 559 report received from
W90A, all reports received were the usu­
al contest 599! Although I accept that my
true signal strength was obviously much
lower than 599, in each case the other
station correctly copied my call sign and
signal report to him.

In the same contest, during Saturday, I
made QSOs with KH6XX, PY2DLK,
OH9UW, JH3LPT, K1XA, and EA8TY with
an input of 250 mW for WAC. KG6DXwas
also logged with an input of 150 mW. and
during Sunday QSOs were made with
UK8MAA. ZW40D, EA8TY, K4KZE. and
UK2PCR to complete WAC at that power
level.

Besides being a very satisfying week­
end lor QRP DXing. it proved that given
the right band condit ions, communica­
tion can be conducted world-wide with
low input levels and on a particular path
with very low outpu t levels, even amongst
the QRM of a major contest.

Where do we go Irom here? I think it
w ill be interesting to repeat these experi­
ments in a few years time at a period of
sunspot minimum. As mentioned earlier.
I am convinced that a good and effic ient
antenna system is a very important lac tor
in achieving DX QSOs with very low pow.
er levels. What I do not know is how im­
portant high sunspot activity is. In a rath­
er morbid sort of way I am looking for­
ward to the low sunspot years and to one
of those rare days when 21 and 28 MHz
open world wide so that I can repeat the
above experiments and compare the re­
sul ts. ~

W. Cen Specie' O<d.. _ Stoetinll C..,o"''' seme Price!
Fot A","..,...sull1 RadoM !+of 1I11'" A_ ./lO... )...I Who

220 Mhz . Pairs IARRl Bandplan l
MIDLAND CLEGG COBRA IN STOCK'

13-509 FM-76 200
ALL ARRL STANDARD PAIRS AND 20 KHZ SPLITS

18ev....~ ...... 2la ClaT·a23 tall __,4O Oft< <op P1.US _ :I'D Oft, $pl...,

IN STOCK ' 2·METER ARRL Plan Sla'''.1ar"" Spl ,!,SpMs aod Sub Band

• WILSON - 14t12. 1405. MKII. MK IV • HEATHKIT - HW·2021 O Nl Y 1--::=:::==-"'''''7.::::''''~
• ICO M - lC21.21A.22.22A. 215 • TEMPO FMH. FMH2. fMHS
• DRAKE _ TA22.22C.33C.72 • CLEGG Mil Ill · HV-GAIN 3806
• IlENWOOO -TA2200.7200 • SEAIIS • YAESU f T·202
• MIDLAND · 13-S00.13-5lIS.13-S21I P ACE MX. . PALM II INo Su b S.nd l
• REGENCY · HA T2.HR2.2A.28.2 12.3 12 (No Sub .,..no
• STANO.AO _, ••.•26. Cl l. l No Sub Bandl

low pass lilterls.w.r. bridge board 80260
(p resumably. the output impedance of
the driver stage is approx imately 50
ohms). The necessary wir ing was done,
and a sma ll switch was litt ed to enable
me to se lect the input to the low pass fi l­
terls.W.r. bridge board from either the
output of the driver or the PA I then made
a further set of measurements 01 the out­
put of the driver stage, but this time by­
passing the LI. board as lollows: 28
MHz- .117.21 MHz-.197. 14 MHz­
.104. 7 MHz- .24, and 3.5 MHz- .143. It
is interesti ng to compare these ligures
with those in Table III taken with the out­
put of the driver stage going through the
r.t. board. The 100 mW, or so, of r.t. from
the driver stage can then be reduced fur­
ther by reduction of the drive control.

I then took this one step further and
routed the output of the transmitter mixer
stage (on board 80261) direct to the low
pass filterfs.w.r. bridge and measured
the output w ith the meter. The results are
as follows: 28 MHz- .001, 21 MHz­
.0007, 14 MHz-.000225. 7 MHz­
.0015. and 3.5 MHz- .00035. On the
st rength of the QSOs r made with the
U.S.A. during the ARRL Contest in 1979
(12.5 mW input and 576 uW output). the
transmitter mixer stage 01 the Argonaut
shou ld be capable of achieving QSOs!

I then decided not to bother with input
power levels be low 5 mW, but instead to
use output power as my standard . By only
using the d river stage and reduc ing the
drive control accordingly, I was able to
obtain various output levels on the differ­
ent bands. A scale was drawn onto a
small piece of paper which was then
stuck onto the front panel of the Argonaut
beneath the drive control knob. This en­
abled me to select different ou tpu t pow.
ers Quickly and without using the outpu t
power meter each time.

The CO C.w. WPX Contes t in May 1981
seemed a good opportunity to do some
experimenting with these very low ou tput
levels. as for once, ideal band conditions
had coincided with a major contest. The
resu lts of the experiments staggered me t

formation at the power Jevel in question.
For instance. Brice Anderson, W9PNE,
has just completed WAS at 250 roW , and
all his contacts were made at that power
level and not by initially calling at a higher
level. Brice is now attempting to do it
again, buttnfs lime using only 100 roW . I
am currently allempl ing WAS with an in­
put of 750 roW, and 10 date 43 slates have
been worked , all on 28 MHz c .w.

Another amateur who has been expe ri­
menting with milliwatts is Petr Doudera .
OK 1DKW, and his tavor tte power is 300
roW output. I have given him a 559 report
on 3.5 MHz at th is level. Petrohowever,
went one step further than working with
milliwatts by using mlcrowatts! Using an
input of only 600 uW, Petr had a asowith
a G4 station on 21 MHz using a tube
transmitter with only 3.72 volts on the PA.

Petr's experiments with rnlc rowatts
prompted me to give it a try. The first
prob lem I encountered was that of accur­
ate ly measuring the input power levels
below the 5 mW figure previously used.
To ach ieve the 5 mW figure I had already
reduced the voltage to 0 .4 and the cur­
rent to 12.5 maoAs the standing current
of the Argonaut was 10 mao the only
method was to reduce the voltage even
further. I reduced the vol tage to 0.05 volts
and noticed that the standing current
dropped to 4 ma oI was then able to oper­
ate with an input of 500 uW with the volt­
ageat 0.05 and the current at1 0 mao With
this method a 559 report was received
from OH2BQS during the 1979 ARRL 28
MHz Contest. I did not take too much no­
tice of the 559 report . as contest reports
do not tend to be very accurate. How­
ever. the OH station had not on ly heard
me call him. but had copied my call sign
correctly. In the sam e contest I then
worked UL7LAW and N811 , but had to In­
crease the power to 750 uW (by increas­
ing the current to 15 mal to do it. I finally
worked UK2GDZ with the current at on ly
5 rna-i.e.• an input power of 250 uW. It
then dawned on me that I had worked
three continents with a maximum input
power of just 750 uW !

After the contest I attempted to mea­
sure the output of the PAwhile running at
microwatt input power levels, but found
that it was becoming impossible due to
the very small readings registering on the
output meter. I also discovered that al­
though the drive control of the Argonaut
was at a low setting at these levels, the
ou tput of the driver stage was greater
than that of the PAl The r.t. regisi ering on
my output meter was not output from the
PA, but leakage from the driver stage
through the PAt because due to the very
low voltage applied to the collectors of
the PA transistors (0.05 volts), they were
not be ing switched on .

Ten-Tee had previously advised me
that it would be in order to bypass the r.t.
board completely and have the output of
the driver stage (situated on trorrt end
board 80262) going into the input of the

r
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The approach to QRP operation can be as simple or as
complex as you like. On the more relaxed side, W4FA
reflects on a QRP operation he initiated while on vacation
some time ago.

A Flol'ida QRP TalE
BY JOHN J. SCHULrz-, W4FA

.., , 16.5' , ". I 55' I , 55' I ". , 16.5' ,
'I. .r

TX

'"
, 16,5' , , 16.5· ,

l .r
TX

,co , ". , , ". ,
'I. .r

TX

16,5'

16.5' Or 1'-

16.5'
16.5" 16.5"

~X
16.5"

TX-l- 16.5"

'"
16 5'

'"

'"
, 16.5" , , 16.5 ' , ,r I 5,5' I

'I. .r
TX

'G'
, 1r , , 16.5' , ". ,

1 J;
TX

Fig. 1- Various antenna forms thaI can be assembled for 40, 20, or 15meter operation
using a pre-cut kit of six wire sections.

G oing on vacation for a few weeks in
isolated parts of southern Florida and the
Keys can be a lot 01 fun. However. atter a
time one realizes that there is a lot of
sense to the saying about "only English­
men and mad dogs being foolish enough
to go out in the heat of the noon-daysun."
So, to fill in a few of the leisure hours, I
started wishing I had brought some QAP
gear along . Naturally, in the haste of get­
t ing ready for vacation and with the de­
sire 10 get away from it all , nothing at all
associated with amateur rad io had been
brought along. It became a bit of a chal­
lenge to see what could be done in sucna
situation, starting absolutely from scratch,
to gel a small QAPstation going in a short
period of lime.

A lillie bit of telephoning to Heath's or­
dering department got a HW-8 QRPtrans­
ceiver kit on its way, Of course, some of
the other QRP equipment on the market,
such asTen-Tee's, could just as well have
been ordered by telephone. The HW-8
took four days to come by UPS, which
may not sound extremely fast , but the
QTH was a bit out of the wayan one of the
Keys. Undoubtedly, post office delivery
would have taken much longer.

Once the kit arrived, it became neces­
sary to get a few tools together in order to
assemble it. I am a great believer in using
proper tools for electronic assemblies,
but, on the other hand, if one exercises
patience and a bit of judgment. reason­
ably priced tools will suffic e for the as­
sembly ol most relatively simple kits such
as the HW-8. There is no need to pur­
chase expensive. " electronic quality"
tools unless one does really intricate
electronic assembly work. With these
thoughts in mind, a visit to one of the local
discount houses yielded some quite good
buys in their hardwarefautomotive sec­
tion, A pair of long-nose pliers cost $2. a
somewhat large but still perfectly usable
pair of diagonal cutters cost another $2, a

-cia CO Magazine
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set of eight screwdrivers with a "torque
multiplier" handle cost only $1. and a 30
watt soldering iron cost $2.50,

Admittedly, the quality of these tools
was not such that one would want to
make them a permanent part alone's
shop collection, However. they proved
perfectly adequate for this type 01 kit and
cost far less than assembly tools from an
electronics supply house, The store also
had a good assortment of wire which
could be used for str inging up temporary
antennas. Picture-frame wire is very flexi­
ble and tough and not too expensive at
about 40 cents for 15 feet. However, the
best buy was some small-diameter gal­
vanized-steel wire which sold at 50 cents
for 120 feet. Besides the tools and wire, a
standard 12 volt lantern battery was also
purchased to eventually power the HW-8.

The only item that posed a bit of a prob­
lem was a key. In retrospect, it would
have been better to order a simple key
with the HW-8 kit. It might have been pos­
sible to construct some sort of temporary
key out of a lever-type microswitcn pur­
chased from an electrical supply house
or perhaps even to find a crude CPO with
a key in a toy store. However, rather than
gett ing too primitive about the whole af­
fair, a 40 mile trip was made to the near­
est Radio Shack store and a proper key
was purchased. Besides, the tr ip provid­
ed an excuse to visit another Key on the
way which had an interesting bird sanctu­
ary. The Radio Shack item purchased
(120-1084) was a Japanese version 01the
old Signal Corps J-38 key. It proved to be
a very good, smooth operating unit. Con­
sidering that it even had ball-bearing prv-
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antennas are concerned. One can try
loading up almost anything metallic that
is safe to touch, although metallic
screens, rai lings, etc ., that face the out­
side of a room are an obvious first ap­
proach. In lieu of having an antenna
coupler andJor S.W.r. br idge handy, one
can use a dummy-load resistor first and
note transmitter loading or relative r.t.
output and then compare the indication
obtained to that using an antenna or
whatever one is trying to use to load the
transmitter. The HW-e. for instance, has
a relative r.t. output meter and comes
with a 50 ohm dummy-load resistor. So.
one can alternately plug in the dummy­
load resistor and the actual antenna load
on the output to compare meter readings.

Often, by folding some section of a giv­
en antenna form back on itself or by mov­
ing a section around a bit inside a room.
the same loading effect as with a dummy
load can be obtained. This sort of maneu­
vering doesn't indicate anything specific ,
but it at least provides some indication in
the absence of an s.w. r. meter that the
transmitter output is really being suc­
cessfully coupled into the antenna to
achieve a transfer of power. Most QRP
rigs are extremely tolerant of mis­
matches and high s.w.r.ts. It is certainly
the case with the HW-B. as it was loaded
and operated with what must have been
very high s.w.r.ts for extended periods of
time.

The first location from which I attempt-

FIRST IN• • •
• INNOVATION
• QUALITY DESIGN and CONSTRUCTION
• RELIABILITY
• SERVICE

uation. Indoor antennas can take any
number of forms, and one must simply
experiment a bit to obtain the best re­
sults.

The basic indoor antenna kit that I used
consists of six lengths of wire with simple
amcetor cnos at both ends. There are two
lengths each of 5.5, 11 , and 16.5 leet.
These particular lengths can be clipped
together to form various antennas for 40,
20. and 15 meters as shown in fig. 1. Fig.
1(A), (B). and (C) il lustrates simple dipoles
for 40. 20. and 15 meters. Fig . l (D) shows
a loop-type antenna for 40 and 20 meters.
The loop is Y2>'on 40 meters and 1>'on 20
meters. The feedpoint impedance on 20
meters is a bit high for a rig such as the
HW-e to match, but , nonetheless. good
results have been obtained at times with
this antenna form. Fig. 1(E) shows a
ground-plane-type antenna which can be
used on 20 or 15 meters. The vertical por­
tion is made 16.5 feet for 20 meters or 11
feet for 15 meters, while the radials are
left at 16.5 feet for either band.

Various other antenna forms can also
be made using the six basic lengths of
wire . Fig. 1(F) and (G), for example. shows
X>. antennas which can be formed for 20
or 15 meters. If one connects all the
lengths of wire together and works the
antenna against ground, one will have a
1A >. antenna for 80 meters.

Attnough one can start with some of
the antenna forms illustrated, there really
are no hard and fast rules where indoor

AEA INVITES YOU TO SEE OUR PRODUCTS
AT QUALITY DEALERS THROUGHOUT THE
U.S. AND CANADA.
FOR DETAILED INFORMATION ON OUR PRODUCT LINE
CONTACT ADVANCED ELECTRONIC APPLICATIONS, INC.,
P.O. BOX 2160, LYNNWOOD, WA 98036. CALL 206 '775-7373.

Brings you the
Breakthrough!

ots, the $5.95 pr ice for it was quite rea­
sonable.

Since building the HW-8 kit was not the
pr ime purpose of being on vacation, its
construction was not too rushed. The kit
assembled rather easily, although the
placement of what seemed like a few
hundred components on the one main PC
board did tend to get a bit tedious. The
HW-8took parts of four days toassemble.
The result, of course, was a compact,
a-band c.w. transceiver with v.t.o.control
and a 2-3 watt input to the fina l. The fea­
tures of the HW-e have been covered in
detail in various articles, so they won't be
gone over here. However. one should
note that the HW-e is a pretty well self­
contained station . A sidetone oscill ator
for c .w. monitoring is built-in. and a "load­
ing" control (a 150 pf variable in series
with the antenna output) does not com­
pletely take the place of an antenna coup­
ler, but still provides a fair amount of flexi­
bility in working into varying antenna
loads. To get on the air, one needs only to
connect an antenna, key, earphones, and
a 12 volt battery.

The HW-e manual does call for a
v.t.v.m. and a calibrated receiver (or f re­
quency counter) for al ignment. In rea lity,
the v.t.v.m. is not absolutely necessary,
as the tuned ci rcuits can be peaked using
the relat ive r.t, output meter built into the
HW-8. The only thing one has to be care­
ful of is to get the v.t.o. calibrated proper­
ly.The actual adjustment to do this is very
simple, but an inexperienced amateur
should be warned against doing it just by
" listening to the bands," The uncaflorat­
ed v.t.o. in the HW-8 which was assem­
bled was, for example, a good 100 kHz off
the dial markings. I had a portable short­
wave receiver with a built-in crystal cali­
brator. and thi s was used to align the
v.t.o., although a respectful distance
from band edges was maintained in ac­
tual operation " just in case " until access
could be had later to more accurate test
equipment. In another situation, one
might t ry to get the use of a frequency
counter for a few minutes at a local TV re­
pair shop. If one were going to work ORP
with a crystal-controlled transmitter, all
alignment problems wou ld, of course, be
avoided. In such a case, it is suggested
that one procure crystals for 3.554,
7.040,14.065, and 21.040 MHz, or near­
by frequenc ies. if applicable for one's
class of license. ORP operators tend to
listen around those frequenc ies. Novice
class operators might best use frequen­
c ies near the lower limit of their subband
allocations.

Once a ORP rig is operating. the next
big step is the antenna. I have done quite
a bit of ORP operating, and a lesson
learned many times over is that results
are mainly dependent on a ecce antenna
and operating practices. Operating ORP
with an indoor or part ially indoor location
lor an antenna, such as from a motel
room, becomes a doubly challenging sit-
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For complete inlormation concerning the HF6V and other
Buttern ut products, contact your dealer or write fo r our tree
catalog.

Suggested amateur net prices:
Mod,,1 HF6V (automatic bandswitching 80·10 mekrs) ., ., . $159.00
Mod~l TBR·lbO (160 m~t,'r basc resonator), . . , . . 39.50
Modd 30MCK (30 md,·r conversion kit for HF5V-ll / Hf5V-1lI ,.29.50

Mod.,l RMK-ll (roof mountins kit with multiband rad ials). , .". 41.50

* Compl~",ly 6utom6tic b6ndswitch ing 80 through 10
m.,t.,rs, including 30 m,·tcrs (10,1-10 15 MHZ ). 160
thwu);h 10 met.,,..; with opt ion61 TBR-160 unit.

;r R.,trolit ca pability lor 18 and 24 MHZ b6nd~

;r No It,"sy tr6p~ ttl rob yo" of power .The HF6V's th,,'"
resonator circuits use ru););~d HV " 'ramic capacItors
and larl\e-diameter self-supportinll; inductors for
unmatch~d circu it Q and ",Ifici.,ncy

* Eye-I.,vel adlustment lor precis~ r~sonanct· ;n an ..
""'l\mt'nt uf 80175 m"te". includ,ng MARS and CAP
ranges. :"0 n,,<'d to lower th,' anlenn6 to QSY
betw.,~n ph"n~ ..nd c.w. bdnds
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StillMore Usable Antenna For Your Money . ..
PLUS 30 Meters!

That's right, Butternut's new Model HF6Voffers you
more active radiator on more bands than any other
vertical of comparable height at any pnce. The-HF6V's exclusive Differential Reactance Tuning
circuitry lets the entire 26-foot antenna work for
you on 80175, 40, 30, 20 and 10 meters, and a
loss-free linear decoupler provides full quarter­
wave unloaded performance on 15 meters. Better
still, the HF6V can be modified-without sur­
gery-for the remaining WARC bands when the
time comes. Here are just a few of the features that
make the HF6V the ideal WARC anten na for your
new WARC station:

3. Listen for stations with particularly
strong signals who are already in OSO.
Tune in on the frequency being used, and
when the aso is finished, immediately
call the stronger of the two stations brief­
ly. If there is no response, call the other
station briefly. Very often either one o r
both stations will continue to listen on the
frequency just out of curiosity, although
they are finished with a aso and might
even intend to shut down.

QRP operators will tend to differ in their
viewpoints on operating techniques, and
certainly I do not claim to have found the
best techniques. But in general, and bas­
ed on a 100% scale, the success rate of
the three approaches mentioned has
tended to be 10 %, 30 % , and 60 %, re­
spectively.

The second night of operation from the
villa prayed to be a completely different
experience , The antenna was changed
around with the z-steceo dipole being re­
placed by the form of fig. 1(D) strung hori­
zontally as high as possible inside the vil ­
la. C020A was heard calling CO and eas­
ily raised. The signal report received was
599! Of course, Havana was only about
90 miles away from the aTH in the Keys,
but nonetheless, it was a good start.
K4SV in Orlando was called after he had
finished a OSO and was also worked.
Raising a dozen more stations on 40 and
20 up and down the east coast proved to
be no problem, although none of the sig­
nal reports matched that first 599.

During subsequent weeks the aRP rig
saw service from various indoor and out­
door locations in Florida. Some of the mo­
tel locations were ideal, as severer had a
ba lcony or veranda overtooktnq the At­

.tantlc or the Gulf of Mexico. It didn't take
much experimenting at all in such cases
to find an antenna form that would work.
Usually a dipole proved best with as
much of the dipole as possible being
strung outdoors even though it required
folding some of the dipole back on itse lf.
Since the rig was battery powered, all
sorts of outdoor locations were tried,
ranging from locations under a coconut
palm with a %}. vertical wi re up to a palm
leaf to locations at the various oceanside,
wayside picnic areas . One of the more in­
teresting of the latter was in Jensen
Beach, Florida. There one of the "things
to do" is to keep a late-night Yigil (in sea­
son) to see giant sea turtles come up on
the beach to lay their eggs. It must have
been quite a sight for some passersby to
see me at a picnic table using a telegraph
key and occasionally shining a flashlight
on a radio (the HW·B has nodiallamp). No
one asked , so maybe the activity passed
as being part of a turtle alert network!

All in all, no great DX was ever worked,
but all call areas and a few South Ameri­
can and European stations were worked.
In addition, a lot of fun was had. and that
can't be measured by aso statistics
alone.

niques, or rules of thumb, can generally
be stated as follows:

1, Neyer call CO exceptvery sparingly
on some of the frequencies previously
mentioned for ORP operation. Certainly
don't bother to do so on any other tre­
qaencres.

2. listen for stations calling CO and
then don't reply unless you cannot hear
any other station replying after the end of
the CO transmission. Emphasize the CO
call ing station's caUsign in your reply
rather than your own. Even if the station
doesn't get your callsign immediately,
the fact that the other station becomes
aware that he is being called will make
him remain on the frequency.

ed to operate in the Keys most certainly
must have been one of the worst possi­
ble . I was in one unit of a complex of one­
story villa/motel units which were set
back a few hundred yards from the ocean
and shaded by coconut palms and van­
ous other dense vegetation. Initial opera­
tion was attempted using the HW-B one
evening on 40 meters using an indoor di­
pole antenna hung more or less Z-shaped
inside a vlna and placed as close as possi­
ble to the roof . Many stations were heard,
but after two hours of operation absolute­
ly none could be raised. This was in spite
of the fact that ca re was taken to use
what are regarded as pretty well proven
OAP operating techniques. These tech-
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There is no mystique about QRP except the thrill of a
challenge and a real sense of accomplishment. Getting the
most out of you and your equipment is really reason
enough to try it.

QRP-QRPp
\Vhal's II All Abolll?

BY LEW McCOY' , W11CP

Ithas been many years since I was a
QRP aficionado, or to put it bluntly, a low­
power nut. But believe it or not, at one
time I thought I had the world by the tanu I
could work from the south side of Chica­
go to the north side with 15 walts-big
deal! However, our noble leader, AI ,
K2EEK, said. " McCoy, this month our
specialty is going to be QRP, SO why not
write something on the subject." One
does not deny K2EEK. so here goes.

In the first place, QRP means " Shall I
decrease power? Decrease power." At
least tttat is what it meant in 1974 as stat­
ed in The Radio Amateur 's Handbook.
Somewhere arcnc the line. at least in
1982, t couldn't find the "Q" cooe in the
HandbOOk. so one can assume that is
what it still means. So when an amateur
says he is going QRP. it means he is going
to lower power. How low is low? Well , ac­
cording to the 1982 Handbook (in the Mo­
bile, Portable, and Emergency Equip­
ment chapter) the ARRl definition of run­
ning ORP is 10watts input for a measured
5 watts output (bad efficiency?). ORPp, to
quote the Handbook, is defined as tel­
lows: "The expression "ORPp" has been
adopted by some low-power enthusiasts
to mean 'very low power.' It is not recoq­
nized by the ARRl." In any case, FCC
rules state that minimum power should
be used to maintain commun ications.
Few, if any,amateurs follow this ru le. But ,
for the sake of discussion, let's ignore
that point and discuss what is called ORP
opera tion. One thing for sure, QRP no
longer means "shall I reduce power?" It
means " I am going to run a few watts in­
put and see what I can work."

let' s get some ground rules out of the
way-and in this case I am speaking
from many years of experience, with no
prejudice, mind you. QRP operat ion is
defin ite ly not for the average Novice. Ab·
solutely not! The newcomer needs all the
power he can muster or is allowed until
he obtains enough experience to handle

*200 Idaho St" Silver City. NM 88061

QRP operation without becoming com­
pletely frustrated. No matter what any­
one tells you, amateur radio is a competi­
tive hobby, and there is lots of competi·
non: therefore, you need signal strength
as a beginner to get the job done . Under
some circumstances OAP operation will
provide such strength, and I'll cover
those condit ions-normally, for 80- and
40-meter operation . Novices need pow.
er. Why? To overcome poor antennas, in­
stallation mistakes, and QRM. As long as
you don't have the 0 code, ORM means
man-made interference, and in amateur
radio that means competition!

All this may sound like I am putting
down ORP or ORPP operation. Not so!
What I am saying is that extremely Iow­
power operation is for the experienced
and can be more fun and rewarding than
almost anything. Hmmmm? Not too many
years ago one amateur became relative­
ly famous (or infamous) for getting on the
OXCC honor role by never running more
than 35 walts-at least I recall that it was
some low figure like that. And the reason I
say in famous is because this amateur
would occasionally raise a rare OX sta­
lion on high power-and I do mean
high-and then ask the rare OX to listen
for his QAP. Naturally, this all took time
and tended to irritate immensely anyone
wailing to call and work the rare OX. I
know, because many times I waited­
and cursed !

In this instance, OAP was 35-watts in­
put. and regardless of what most of us
thought, it was a heckuva feat. So what is
CAP? I guess ARAll 0-watts input is as
good an interpretation as anyone's, but J

do prefer better effic iency. And wh ile
they don't recognize it, let's say that 10
dB less, or 1 wall less, is ORpp. Now that
is low power! I am sure that someone will
take me to task , but let's call this a CO
first and establish that 1 wa lt input or less
is ORPp operation. Someone can correct
me, but I don 't believe that OST, Ham Ra­
dio, or 73 ever established such a stan­
dard. (Where I live here in the Southwest,
everything either stings, bi tes, or eats
you , so I am not afraid to set a standard,
hah!)

The Bands-Or Don 't Be
Ridiculous With 1 WaU!

Just about every CBer who became a
Technician quickly discovered 2-meter
t.m. He knows if he lives out here in the
west, using only t -watt input he can work
at ieast tm miles in any direction (back
east it's usually 30 to 50 miles). That's
lots of miles for low power w ith OA M·free
signals. But when our CSer suddenly up­
grades to General and gets on the 20- or
eo·meter phone band, forget about
t -watt input. Note that I said " phone"
band. You ' ll need far more than a watt to
get a signal out on those bands. The low
bands-160, 80, and 4o-can be con­
tact bands for OAP or OApp, but you need
patience. acquired operating skill, and a
doggone good antenna.

Should you operate phone on these
bands? Usually the answer is a flat no.
But smart operators can pick their spots
and get in a short CSO (oh yes, 050
means contact). The answer for operat­
ing these bands is to use c .w. Don't
spend too much time calling CO. You are
better off answering a call; the odds in­
crease enormously. What do you hope to
achieve running ORP? It is just that- a
sense of ach ievement. Set a simple goal,
such as WAS or something else . Every
contact you make will make you feel rea!
good. Your fellow club members w ill
probably think you are loco, but you know
what you are doing, so challenge them.

In any event, 160, eo, and 40 are high
signal absorption bands. and they are the
toughies. For 20, 15. and 10 the going is
much easier . I recall recently converting
a 5-watt CB r ig to 10 f.m., and on my first
test with 5 watts I got a 5-9 plus from Ja­
pan. Now you know that gave me a th rill!
Again, p ick your spots and your goals and
you will find these higher bands a chat­
lenqe. We already know that very low
power, even ORPp, will do anamazing job
above 10 meters, so there is no need to
discuss operation on v.h.1. with OAP.

Our own Ade We iss, W0RSP, has been
ha rd at work preparing probably the most
complete book on OAP and CAPp. His
legendary achievements with his own de,
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signs and his series of HW·8 modif ica ­
tions have sta rted many a ham on the
road to Jaw power. To also show what can
be done, the ARRL's new President, Vic
Cla rk, W4KFC, has earned DXCC using
QRP.

Will My Transceiver Run QRP?
You probably already have a QAP rig

and don't know it. I am constantly amaz­
ed at hams who have 1()().watt transceiv­
ers and don't real ize that simply by turn­
ing the gain down they can goQAP. Pow­
er bridges are easy to come by; I de­
sc ribed the construct ion of one in Feb.
1982 CO. So all one needs to do is feed a
tone into the rig, even a whistle will do,
and reduce the power output to Swatts or
so . Voila, you are running OAP! You can
run c .w. or phone , but don't expect your
meters to move. Also, there have been
plenty of OAP rigs described by Ade
Weiss in his OAP articles in CO, and the
ARRL Handbook is also a good source.
My former boss, Doug DeMaw, W1 FB, at
the ARAL got on a OAP kick and did a lot
of f ine art icles on QAP. Write tothe ARAL
Technical Service and ask for refer­
ences. Believe me, they are loaded. I
used to answer the mail.

Antennas-Or Get It Out
The most-and I do mean the most­

important facel of gelling a signal out is
using a good antenna. This means getting
the antenna as high as possible and as
much in the clea r as possible. Experi­
ment w ith antennas. Play w ith antennas.
Put up antennas. Take down antennas.
Aead books on antennas. Study anten­
nas. After 30 or 40 yea rs you ' ll know as
much as I or the rest of the so-called ex­
perts do, and that isn't a heckuva lot. But
no matter how one cuts it, an tennas are
the answe r to OAP, o r high power for that
matter. I could spend pages writ ing about
the towers I put up, the towers I lost.
Would you believe I lost one yes te rday?
But one must keep trying , assuming the
good wife doesn 't go completely bana­
nas, or your neighbors don 't start to be­
lieve you are a ham and that you're not
putting up clotheslines.

The answer 10 achieving in QAP or
OAPp is really antennas. Equipment
helps, but that's no big deal. Set your
goa ls as I sa id ea rlier. You'll get a tremen­
dous feel ing of accomplishment when
you make low-power (oops) OAP con­
tacts. I have said th is many limes before,
but I think it bears repeating: Whenever
you are working DX or QAP and chasing a
new contact, think positive' If you say to
yourself that you know the turkey on the
other end is going to come back to you,
he usually w ill. But if you have negative
feelings, you Qu iCklybecome a loser. I am
not saying ESP works, but it certainly
helps! Aemember OAP or ORPP is a rea l
challenger, so you need all the help you
can get to score . And may the force be
w ith you! 2!l
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Here is another in the treasure·trove of modifications to the
Heath HW·8.

Bandswitch Indicating Lights
For The HW-8

BY WHEEL ER T. THOMPSON· , W4KMS

•••••••••

•••6- .5- .
•••1-.

Fig. 2- Bandswitch contacts used in the
simple modification.

Swi tches

Fig. 1- Position of LED indicating lights.

Lay the front panel on a flat surface, from the front and on the lett row (see fig.
pain ted side up, and with a punch make a 2).
slight indentation on the line above each Connect one lead of each LED to pin 6
swi tch. Then through the panel drill a hole of each swi tch. Connect the other lead
just large enough for each LEO to pro- from each LEO to the 480·ohm resistor ,
trude through . Place the front panel back and then connect the resistor to the plus
onthe HW-8anddrilithesesameholesin- voltage (13 volts). Pins 5 of each switch
to the front of the chassis. Remove the are connected together and then to
front panel and enlarge the holes in the ground. When each switch is pushed in,
chassis. (Make sure the chassis wiring is the LEO over it will light , as pins 5 and 6
pushed down so it will not be damaged.) are connected togethe r, completing the

These LEOs normally have shor t leads, circuit.
so add a small bare wire several inches in I have been using the arrangement for
length to each lead. Then cover each about 2 yea rs now and have not had any
wire with spaghetti tUbing so the wires trouble. !\iI
w ill not short together.

The hardest LED to put in is the one
over the 3.5 MHz switch. Remove the ca­
pac ito r and pull the leads through this
hole just far enough so that the LED will
protrude just outside of the chassis. Re­
mount the variable capacitor. The other
LEOs for the 7, 14,and 21 MHz bands are
put into the front panel holes with a little
cement before mounting the front panel.
To mount the panel, guide the leads from
each LED into and through their respec­
five ho les in the chassis. When the panel
is c lose to the Chassis, guide the other
LED (3.5 MHz) into its hole in the front
panel. Then push the panelto the chassis
and secure it with the necessary hard­
ware.

The unused contact s on the band
switches are the fifth and sixth contac ts

Modificafions
Remove all knobs and take off the out­

side Iront panel and the cabinet top.
Mount the LEOs in the center and just
above each push switch. Measure the
distance from the top of the chassisdown
to the wiring which runs along the bottom
Iront 01 the chassis. Make sure the leads
from the LEOs come through the chassis
above the wiring and not into or below it.
This measurement puts the holes to be
drilled in the Iront panel on the top line of
the darker painted part of the panel (see
fig. 1).

· , 11 2 Littlepage St., Fredericksburg, VA
22401

T here have been a number of modifica­
tions to the HW-8, which is an excellent
little rig in itself. I have made several of
them to my own HW-8, but there was one
improvement which I had not seen done
before and which I had been wanting to
do for some time.

I have my HW-8 sitting ona shelf on my
desk from which position it is very easy to
operate. However, sometimes it was
hard to tell which bandswrtch was push­
ed in. I thought it would be nice to have
some kind of pilot light above each switch
so that I could tell which bandswitch was
pushed in. I decided to see what could be
done.

Al a local Radio Shack store I found
just the size pilo1light that I wanted. They
had 2 l EDson a card for 69¢ . The voltage
rating on these LEDs is 1.6 volts, so a
dropping resistor had to be used with the
HW·8 power supply. A 480-ohm, t -watt
resistor which I had on hand worked very
well. The bandswitches have a set of con­
tacts that are not used. By using these
contacts, when each switch is pushed in
the LED connected to each swi tch will
ligh t and indicate the proper band.
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MODELS

ANTENNA
TUNERS

MFJ·941 C 300 Watt Versa Tuner II
Has SWRlWaltmeter, Antenna Switch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

95
(+ $4)

H am Radio's most popular
a n ten n a tuner . Improved, to o.

-
•- -JI'; ~ .

;,1'., / ",~'" If I
lIIOOIl........
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TIl....._om,

FaSll!sl seDing MFJ tuner ... tecacse I' lias
the most warlted features at the best poce

Matches nerylhing from 1.8·30MHI: dIpoleS.
Inverted vel's. random wues, verticals, mobile
WhiPS, beams. balanced and coax snes

Run up 10 300 WiltS RF power !I:lLlQuJ
SWR alld dual range wallmete, (300 & 30

warts lull scale. forwilrdlretle<: led powell ~­

live meter measures $WR to 5 watts.

flexible anlenn, I wileh selects 2 Coal lil"leS,
direct or through tuner, ralldom wirelbalanced ~1"Ie .

or tuner bypass lor dummy load
12 posmon efficient ahound inductor for

lower losses. more watts cot.
Buih·!n 4:1 balun lor balanced lines. IOOOV

capacitor SpaCIng.
Worts with all solid state or lube figs.
Easy 10 use, Inywhef!. Measures 8.2 .6" , has

$0·239 connectors. 5-way b1ooiog posts. hn­
ished In eggshell wtllte With walout·gra ined sees.

4 Other 300W Models: MfJ·940B. $79.95
( + S4). like 941C less balun. MFJ.945, $79.95
1+ S4j.like 941C less antenna switch. MfJ·9U,
$79.95 ( + 54). like 945. less SWRfWal1meler.
MfJ.943. $69.95 ( + S4). like 944, less antenna
swrtcn. Optional mobile bracket lor 941C, 940B.
945. 944. n OD.

MFJ·900 VERSA TUNER MFJ·962 VERSA TUNER III

MFJ-962­"....
•

MFJ·949B VERSA TUNER II

MFJ-900

$4995
( + $4)

--

Matches cou, random wiru ' .8-30 MHz.
Handles up to ZOO walls cutput; emcient air­

wound inductor gives more watts out. 5x2x6",
use any lrllnsceiver. solid-state Of lube.
Operate all bands with one antenna,

2 OTHER 200W MODELS:
MFJ·901, $59.95 ( + $4), like 900 but IIIcllJdes

4:1 balun for use With balanced lines.
MFJ·16010, $39,95 ( + $4), lor random wires

only. Great lor apartment, motet, camping, opera
tion. Tunes 1 830 MHz,

MfJ's besl 300 watt Versa Tuner II.
Matches everythin9 lrom 1.6·30 MHz, coax,

rancoms. tlalanced lines, up 10 300W output,
sese-state or tubes.

Tunes out SWR on dipoles, vees. long wires,
verticals, whips, beams. quads.

Buih·in 4:1 balun. JOOW, ~OQhm dummyJ2i!2.
SWR meter arc 2· ra~e wattmeter (300W & 30W).

6 position anlennl swilch on front panel, 12
position air,wlllloo inductor; Coal connectors. b4ro
iog posts, black and beige case 10x3. 1",

Run up to 1.5 KW PEP. match any feed Ime
from 1.6·30 MHz.

Built·in SWR/Watlmeler has 2000 and 200
wall raro es. lorward and reuectec.

6 posilion antenna switch handles 2 CGa. lines
(direct Of through umer). wire and balanced lines.

4:1 balun. 250 pI 6KV cap, 12 pes. inductor.
Ceramic switches. Black cabinet panel,

ANOTHER 1.5 IfW MODEL: MfJ·961. $189.95
( + $10), similar but less SWRfWaltmetel .

MFJ.10, 3 1001 coax wil~ connectors, $4.95.

MFJ·984 VERSA TUNER I V

MFJ-984

Up II 3 IfW PEP and II matches any teenre.
1.8·30 MHz. coax, balanced or random.

10 amp RF ammelef assures max. power at
min. SWR. SWRlWallmeter, lor.!rel " 200OJ200W

11 ,osmon lIual inll ",etor, ce amc SWitch.
7 pas, ant. SWitch. 250 pI 6KV cap, 5.14.14"
300 . '11 d",mmy !Gall. 4:1 lerme balun.
3 MOAE 3 I(W MODELS: MfJ·91l. $239.95

I +Sl0), like 984 less ani switch, ammeter.
MfJ-912, $239.95 ( + S10), like 984 less am­
meter . SWRIWallmeter. MFJ·910, $209 .95
( + S10). like 982 less ani SWitch,

MFJ·989 VERSA TUNER V

MFJ·989

New smalei' sin matches new smaller rigS ­
only 10·3/4W. 4112H.l0/80" .

3 KW PEP. 250 pf6KV caps. Matches coax
balanced lines. random wires 1.8·30 MHz.

Aoller induclor. 3·diglt turllS counter plus spn
ner knob lor precise Inductance conlrol 10 gel
that SWR down.

8lIih-in 300 watt, 50 'hili d",mmy Iud.
Bllih·in 4:1 ferrite bahln.
Buill-in lighted 2% meter l eads SWR plUS lor·

ward/reflec ted power. 2 ranges (200 & 2000W).
6 ,osmon anI. switch. AI. cabinet. Tilt bad,

CIRCLE 80 ON READER SERVIC E CARD

To order or tor ,"our neare.' dealer

~ CALL TOLL FHEE,,=,,!
~ 800·647.1800 -

For tech, IOta.. order or repa" status. or caes
oulstde continenla l U.S. and inside MISS.. call
60 1·3235869.
• AI MFJ prodllcls ",ocDnditionaly guaraftlHd IOf

one yur (except as nDled).
• ProdIlCls Ofdmd fnIm MfJ If! f!turna* wiIftin

30 days IOf lui mund (len shippifl9).
• Add shipping & IIIndllnq charves in am,,,,nts

ShoWII ift Il'renthesn.

Write lor FREE catalog, oyer 80 products

M~ • ENTERPRISES,
...." INCORPORATED

Bo. 494, Mississippi Stale. MS 39762
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The Snyder Antenna Corp.
80 Meter Broad-Band Dipole

BY LEW MCCOY·, WlICP

This is the 75/80 meter Snyder antenna. The heavy-duty construction is apparent.

- WllCP check
__ _ Snyder publ ished curve

, .0 '--- "'- c':c-:::':: -=': -,'=_
3500 3600 3700 3BOO J900 4000

Frequency

of reasons, I decided to try the "worst
case condition" on that teed-nne busi­
ness, so I added an exact quarter wave­
length of coax and tested again. The
S.W.r. cur.....e was just about the same as
before-excellent!

I talked to the Snyder people on the
phone to elicit technical information, but
it turns out that patents have been ap­
plied for, so in th is case you 'll just have to
take our word that the antenna really
works. I'll gi .....e you the physical specs in a

Fig. 1- These are the s.w.r. curves of the
aD-meter antenna. The solid line is the
one checked by the author, and the dot­
ted line is the curve shown in Snyder 's lit­
erature. Actuaffy, the differences are
small enough to be slight measurement
errors. Also note that at no place on the

band does the s.w.r. go above 2 to 1.

,

signed letter and stating that they would
send me an eo-meter dipole for tests, and
it amved shortly thereafter.

The so-meter model is extremely ruq­
ged, as ev idenced by the photo. The in­
stallation instructions on the antenna
drew me up short because they specified
that the feed line should be an exact mul­
tiple of a half wavetencth .This gets a little
sticky, as without exception, the S.W.r. on
a line (disregarding the losses in the line)
is always established by the impedance
of the antenna and the impedance of the
line. The line .....alue is always fixed at 50
ohms (assuming Sn-onrn coax), so if one
divides the impedance of the antenna by
the line impedance, the result is the
S.w.r., and that does not change regard·
less of the line length (except for losses).
Technically. specifying a half-we.....e feed
line could mean many things, one of
which is that the feed line is part of the an­
tenna, which of course is normally toroid­
den .

Well , I said, so be it, and I installed the
antenna exactly as they specified with reo
gard to height and feed-line length.To say
I was shocked by the results is pulling it
mi ldly! The S.w.r. curve across80 meters
(3500 to 4000 kHz) was as good as or bet­
terthan their specs! Their requested con­
figuration was in.....erted V. or horizontal
(and I tried it both ways) at least 40 feet
high at the apex. and a multiple of a halt­
wa.....e of feed line. Their S.W. r. curve and
mine are shown in fig. 1. Howe.....er. with­
out getting technical and giving you a lot*200 Idaho St.• Silver City, NM 88061

Back in January 1982 I stated in my
CQ article on S.W.r. , "I have yet to see an
antenna that would present an S.W.r. of
less than 3 or 4 to 1 across the eo-meter
band." I could have qualified the state­
ment by discussing the "wuuenweber "
antenna ,which is used by the militaryand
is flat from 3 to 30 MHz but costs several
million dolla rs-not exactly a ham enten­
na! Actually, a dipole c ut for 3750 kHz
would run up to 7 or even 10 to 1 at the
band edges simply because 80 meters is
such a wide band, with a bandwidth ratio
of 8 to 1 (500 into 4000).

In all my years of experimenting with
au-meter dipoles-and these included
dua l systems fed jointly for 3500 and
4000 kHz, match ed dipoles also fed joint­
lyon the same frequencies, and "Butter­
fly " types of dipoles-I never achfeved
what I considered a "flat " dipole for
50-ohm coax feed (and, I might add,
these included the so-called " coaxial di­
poles").

Howe.....er. when my January art icle ap­
peared , I received an "unsigned" letter
taking me to task about my statements,
and it appeared that the leiter originated
from someone in Snyder Antenna Corp. I
rece! .....eo the lett er on Christmas Eve. but
I was determined not to let it spo il my holi­
day. Normally, I would never answer an
unsigned letter. because that is like the
ham who gets on the air, tell s another
ham he is breaking the rules, and then
fails to sign his own ca ll ! It is just better to
keep your mouth shut and forget it. But
because it was the brotherly lo.....e season,
I answered the letter. sent it to Snyder An­
tenna Corp., and pointed out a few facts
of life about antennas . The unsigned let­
ter I had received stated that the Snyder
antenna was essentially flat across the
80-meter band. In my letter I had said that
if they wanted to put their money where
their mouth was, send me their antenna
and I would check it out according to their
specs and publish the results in CO. I re­
ce!ved a pleasant response from their
board chairman apologizing for the un-

48 • co • June, 1982 Say You Saw It In CO



2100 to 2600 MHz Antennas
34 db Gain or Greater

Call (305) 661-5534

gel ... The OX EDGE

The OX EDGE Is an operating aid you will use every day. 11 is a slide rule type
device Ihat gives you ins tant visual answers 10 many operating prob lems.

• Accurate sunrise and sunsel l imes, and areas 01 daylighl and darkness.
• Most likely times lor Gray line and long palh openings,
• Best limes lor daylight path s on 10 and 15 meters,
• When 10 look lor 1""1 DXpedlllon on 40, 80 and 160 meters.

'Good la r any OTH in 1M wOlld. ·No ~ a lculalions to mak e , • Never outdaled . ' Dura ble pla sli~ ,

• Map lias a ll lanes ilRd eerec tec p.e llon. •Map ClSe si le 11... • x 4 ... • . • 12 s lides , 8 \10 • x .... . &ac tl.
int,od uctary pr,ce: '14.95 ppd . in U.s. , Canllda, Mex ico. N.Y 'esidents add ta x. O tl'le , coun t,ies add $2.00
su r tece Of $.4.00 lIi r m.,I. Plen e make ctleck or m.c. payablll io Thll DX EDG E and ma il 10:

T"-o DX EDGE. P.O. 60_ 834, ""ad illon 5 QUll'e SIn ., NewYarl<, "'IX 10159
An informahon !lye , is IIvailabla I,ee 01c l'la rga, A p roduCI 01Xaotek . loc . © Xantei<, lrw;. 11112
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NEMAL ELECTRONICS
COAXIAL CABLE SALE"t'-J'! 'NV\Ii'4;; 20 ft. RG8U With PL·259 on each end $4.95

100 ft. RG8U with PL·259 on each end $19.95
BELDEN Coax In 100 ft. rolls

RG58U 119201. ...••. ..•... ... . . .•.. S11.95
RGOU 119208 .. .. ..••. .•••. ...••.. . . $24.95

Grounding strap, heavy duty tubular braid
3116 In. tinned copper...• ... ... •.... 10C1tt.
318 In. tinned copper 3OCItt.

RG·2141U (double sliver
shield-SO ohms) 51.351ft.

POlYETHYLENE DIELECTRIC CONNECTOIlS MADE IN USA
""''' .1IOI~~~'lamlNlUng96% sl'liekl mil~ •. 3kJ11. Ampllenol Pl..25SI 7'ia
RGl141lJ-m jlspec9$% lIhleld "8.JPef 100 hor .1oartt. Amphenol B.N.C. UG88CIU Male , ' 1.25
RGl 1U 96 % lIhleld 15 ohm mll s pec ..•........ 25aJI1. Pl·259 push-On adapt lIhet l ..•. , •. , , 1CWS3.89
RG8U 96 % SI'IIeld mn s pec .. S27.95IJ*' 100 h or .31¢!. Pl. ·259 & 5().239 101$5.89
RG58AUSI'andad M,l $.pee 9$% Shield ......•. 12¢!. Double Ma le Connec:lor . ..•• , •..•• , . . . . . . . .. ' 1.11
RG58U mil spec 96% s l'lield . . . . . . .. ., •• , •••. 11C111, Pl. ·258 Double F_1e Cotlnec lor lllk

LOW LOSS FOA" DlELECTIlIC 111. pal~1'I ~ord ...iRCA type plugs -.; lIend •• , ,M I.OO
RG6AIU double lIhleld 75 ohm , • , ••••. 25cIII . "-d..,.;er UG-175 or 176 101S1 ,ill
RG8X 96 % lIhleld ......•• , •••. ' 1H 0SI100 It or .11~11. UG-256 (Pl·25ll lo BNC)....... ....•..• , •• , •• .US!)
RG8U 80% lIhield . , •••..................... 18c/11. Elbow(M359l..•..•••••• .....•• , •........... " .79
RG58U 80% lIhleld .........•....• ,., •• , •• , .07C111, F5SlA {TV typal 10t'l1 ,i11
RG58U 96 % lIhleld ....•••••• ,., •. , 1~". UG 21D1U AmpllenolType N M. lelor RGll- •..... U OO
RG59IIJ100 % lai l sl'Meld TV Iypa .... ' 711 00 II or .1oartt. UG-273(B NC10 PU. , •.•.•... , •..•........... 103-00
RG8U 97% lIhleld 11GA (Eq u lv-~l dO<'l 81" ). . , .31Uft . 311& 1rw; 1I loI ike P1l1l1lor Col lins etc. cu loll , '1 .25
ROTOR cable 8ConducIOf(2.16GA.'8-22GAj .... 19c111. Conneclors-sl'ljpping 1 0~ add 'l. 12.00 minimum

Cebie- lIhipp jng 13.00 1051 100 It .. 12,OO ..c l'I add ' i l Oll II , FIlEE CATALOG
COD add " .SO-FLA. II... add ~ '" s.... T...

M. n to: S885 5W 80th. 5 1fNi Depl4XMiami. Fl. 33143
WallH'-.t..: 1321 NE 118th Sim t. North Miami. Fl.

* Quality Microwave Systems

CIRCLE 42 ON READER S ERVICE CARD

moment, but I would like to add that it is a
real pleasure to aSY from 3500 to 4000
without using a Transrnatcn. Heaven for­
bid that I wou ld downgrade the use of a
Transmatch , but facts are facts: if you
don 't need one, it is one less dev ice to
have to worry about . I worked all over the
country with the dipole and got excellent
reports-both on c.w. and phone.

Physical Spocs
The antenna appears to have two co­

axial portions emanating from the center
encapsulated transformer. I assume the
transformer performs the dual function of
balanc ing (balun) plus tak ing care of
matching, However. that is only an as­
sumption on my part. The whole system is
extreme ly rugged and would easi ly han­
dle the amateur legal limits. Following is
the information g iven us by Snyder Corp.:
" The company that makes the jacketed
portion of the elements does not publish
thei r specifications, and will not reveal
them to us. We do know, however. that
the materia ls will withstand 225 C. and
will bend on a 5-inch mandrel! at - 55 C.
The dielectric will not col d flow. and will
to lerate uttra-vioiet for many years. They
are totally non-ccntammatmq. The rub­
ber tubing used for strain relief at the
junction of the element and the trans­
former case also provides a dam against
the flow of transformer encapsulant dur­
ing assembly. The transformers are
doubly encapsulated, first with a rubbery
compound to protect the toroidal core
from distortion, and then with rigid mater­
ial. The transformer case is coated to pro­
tect the plastic from urtra-vrcret degrada­
tion. The hardware and screws in the top
of the case are stainless, of course. The
SO-239 is Amphenol ; we have had trou­
ble with substitutes, The insu lators are
Telex. They are 6·jnch ABS (Cycolac) and
are rated at 500 pounds. The shipping
weight of the FB·75/BO is 6 pounds; its
length is 126'r, The latest price is
$124.95 which inc ludes shipping in the
continental U,S."

That about tells the story on the anten ­
na. Snyder also makes 160· and 40-meter
versions. The instruc tions are detailed ,
and it is possible to move the S.W.r. curve
by changing the antenna length, but with
the very low s.w.r. that I had, I saw no
need for changing anything. The antenna
S.W.r. curve was plotted using a Coll ins
bridge plus the bridge described by me in
Feb. 1982 CO (they both ag reed on aU
checks). Two power levels were used: 25
and 1000 walls.

As you can probably surmise lrom this
review. I would rate the antenna very
highly- particularly for a contest or DX
operator who likes to jump around 80 with
a minimum of effort and maximum speed.
One last thing: I checked the antenna
with an ohmmeter lrom end to end, from
ends to feed point, etc. There are no hid­
den resistors to provide that excellent
S.W.r. curve! :m
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Micro Control Amplifiers
A new line of continuous-duty power

amplifiers for repeater service has been
introduced by Micro Control Specialties.
Three different models in the PA·75
series serve the repeater frequencies of
144-148, 220-250, and 420-450 MHz
Each modelprovides75 wattsoutput with
10 to 15watts of drive from a repeater or
base station. The PA-75 also includes a
a-sectoo harmonic filter. a.c. power sup­
ply. front-panel fuse access, and meter­
ing in a handsome rack-mount package.

Continuous-duty operation is obtained
by using a generous heat sinkplus a Quiet
axial fan which cools both amplifier and
power·supply components. Twenty-eight­
volt transistors are used for reliability and

The PT-407 Antenna Tuner sells for
$149.95. For more information, contact
Pa lomar Engineers. 1924·F W. Mission
Rd.. Escondido, CA 92025,or circ le num­
ber 102 on the reader service card.

Palomar 300-walt Antenna Tuner
The PT-407 Antenna Tuner is a gener­

al-purpose tuner for 1.8-30 MHz to
match antennas fed with coaxial or coen­
wire lines, single-wire, or mobile anten­
nas. The tuner has a large airwound coil,
a large balun for open-wire feed,and cer­
amic insulation throughout. It is housed
in an 8 · x 4 ' x 7' aluminum cabinet
with brushed aluminum control paneland
black vinyl cover. All controls are on the
front panel. Coaxial connectors are
50-239. Porcelain feedthrough insula­
tors are used for balanced-line and sin­
gle-wire inputs.

Snyder Full-Band , Monoband
40, 75/BO, 160 Meter Antennas

Snyder's Ful1-Band© antennas,as with
conventional antennas, are dependent
on their physical dimensions for their
fundamental trequency characteristics.
However. these antennas do not have
10 be tuned to accommodate minor
changes in applied frequency. The ere­
ments are capable of changing electrical
form without the introduction of any pnys­
rear change or loss-inducing networks.
The limits of change are finite, but band­
widths 6 times as broad as conventional
antennas are common, maker says.

The antennas may be used in either in­
verted V or flat-top configuration, and
come complete with end insulators,
ready for installation. They connect di­
rectly to standard 50-ohm feedlines . The
three dipoles serve the range from 1.8 to
7.5 MHz-Models FB-160, FB-75f80,and
FB-40. Elements are copper-clad steel,
copper, and aerospace dielectrics for
maximum r.f. performance and weather
resistance. For more information. con­
tact Snyder Antenna Corp.. 250 East 17th
St.,Costa Mesa, CA 92627. or circle rwm­
ber 106 on the reader service card.

$169

free Catalogl
Page alief page ot hard­
Io-frnd precision tools.
Also contains complete
line 0 1 1001 k it s and 1001
cases, Send lor yOUf f ree
copy today!

QDX-3Z

The
Mean Litlle Kit

Tough New Tri-Band QUAD
lor 10. 15 and 20 meters

New compact 2.·p,ece k,l ot etectromc toots
l or engineers, scien tis ts. technicianS,
students. eeecutwes. Inc ludes 7 si zes
screwdriwrs. ad justable wrench, 2 pa ir
pliers. Wife s tnpper, km fe. a lignment 1001,
stainless rule. hex -key set SCISsorS. 2 Ilex·
ible f iles. burnishef. miniature soldering
,ron. solder a ld. coil o t solder and eesoioee.
'''0 braid Highest Quality padded zipper
case. 6 '" 9 • 1 J,t." Ins!de. Sat isfaction
guaranteed Send check, company purchase
order or charge V,sa 01' MaSlercharge We
pay t he Shipping charges,
JTK-6 Tool Kit S91, Olo

CIRCLE 3" ON REAOER SERVICE CARD

JENSEN TOOls INC.
1230 S PRIEST DR TEmpe. AZ. 85281

• Complele - nOl hing e tee 10 buy!
• Lexan boom fo r high 5t re ngth
• No stub5 or luning coils
• UV Imperiou5 fiberglau anns
• O ptimum 5pacing on all bands
• Full legal power o n SSB and CW
• O utperfor1'M mo5t tri-baed yagi5
• Gain: 1 dbd - FIB 20-25 db
• Low SWR on aJl band5

HI-REU, INC.
1738 N . G reenville Avenue
Richard50n. Te... 75081

(2 14) 234..J600

CIRClE MON READER SERVICE CARD
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long life. For more information, contact
Micro Control Specialties, 23 Elm Park,
Groveland, MA 01834, or c ircle number
103 on the reader service card .

.----<IMurch • The Leader in Transmatch Produetse--:
Presents

The Ultimate Transmatch . Model UT·2000B

CIRCLE 8 ON READER SERVICE CARD

Box attc . G' eenville. NH 03048
(603) 81&-1033

CRP Corner
Kits

• 4000 volt capacitors
• Bultt In Une serncrer . no exte met bridge

needed
• Full leoal power on all bands
• Providesan SWA01110 1tolhe transmitter
• Gray cabinet, dark gray panel
• 12"w x 15'11 "d x 5 ' h
• Shipping weight : 13lbs.
• Price: $268.50 & shipping

Less Balun: S24$.5O & shipping.

Also Available
UT2OOOA · 10-80 mel ers · $159.95 & shipping
UT2OQOA·LS · 10-80 rneters - $188.00 & ship.
58 A Multiband Ante nna 10-a0M $54.50 P.P.

Fun·Ml l l er (13 2/81180 0 ' 4l) Meter. 5 wal l outpu l
Fun·C,,, ver 113 1181180or . 0 Meter
Boots tor 1I>e HW·8 (OST . 119) 80--15 MeIer 10-12 watt

oulpu l

Fun OsC,II,to . j13 21821 80 Of.4Q Mele•. VFO to. Fun­

M,tte'
.4Q Mel e' T••nsce.ye. (h r . '80) .0Melef . 1 walt oulpu t
IAAU Tr. nsm,ner (OST 12118120 Met e••6 wall outpUI
IARU Rete..e, laST . 118120 Mel"r

_ _ _ _ PC Boards _

1982 Cat alog - 50 cents

CIRCLE re ON REAOER SERVICE CARD

B&W co,ls, sw.tceee, anl ennn
J ac~son a'als and dro ves
J.W. ''''lI l1ef parIs
Millen componems
Muil ron ics ,oller induCl0rs
Toro ids. cm eS. beecs. baluns
Va. iable capac il or s

Cardwe ll-E.F. Johnson
Hamma. lund - Mil len

-IN STOCK-

SpeclflcaUona
• Continuous tunlrl$llo-160 melers
• Front panel function switch . In and out -

dummy load toot suppl ied) · ground Now Available· Com~n.nt.
• Handles any antenna system. dipoles, A -cececnoe 8 '/. " x 3'1.' x 3 $48.00 & ship.

random wires, verticals, wh ips, beams, A(spIltcapac:itor)10" x 2 '1o ' x 3· $56.00&sttlp.
open wire line B· capacitor 1" 'I. ' x 2'10 " x 3' $68.00 & ship.

• Buitt In heavy duty " to 1 balun. 3 cores Ceramic inductor 10'11"x 3 ' x " 'II' $80.00
• Ceramic rOl ary Inductor. 118 galJ98 wire & shipping
• Turns counter lor precise tuning "to 1 balun 2" x 2 " x 2 " $21 .95 & shipping

~~ MURCH ELECTRONICS, INC. N~~.':~::'''
~ iIIiiiIIIII P.o. Box C69 FRANKLIN, MAIN E 04634 207·565-3312

ICOM IC·25A 2·Meler Mobile
The fu ll-feature 2-meter mobile rig , the

IC·2SA. is only 2 inches high and 5%
inches wide and fil s into tne newer, small
cars. The unit features 5 memories plus 2
v.t.o.ts. HM8 toucntone microphone
standard, priority channel. 2 scann ing
systems including automatic scan resu­
me, and provision for memory backup
when the unit is unplugged. Price of the
rig is $349 inc luding the HM8 micro­
phone. For more information, contact
ICOM America, Inc., 2112 116th Ave.
N.E.. Bellevue, WA 98004, o r c ircle num­
ber 10 1 on the reader service card.

Heil Sound EO 200
Microphone Equalizer

The Heir Sound EO 200 Microphone
Equalizer , for speech application 10 s.s.b.
and t.m. transmitters, allows you to
equalize your transmit audio 10 a tech­
nique similar 10 that used for broadcast
stations and record ing studios. This bat­
tery-powered device. which is 4· x 4·
x 1Y2 ", plugs in series with the mic line
and is adjusted by mon itoring on a sec­
ond receiver, using headsets, or with the
help of a receiving station report. A help­
ful cnatt is included with the instruction
manual. Three controts-c-mic ga in, low
and high frequency boost, and cut adjust­
ments-adjust the peaking and shelving
active filters. Distortion level is .09%. A
wide impedance range will accept almost
any mic . The EO 200 gives a transmitter a
10 dB inc rease in talk power.

The EO 200 is available for $49.95. For
more information, contact He!l Sound.
Ltd., 2 Hen Drive, Marissa, Il 62257. or
ci rcle number 105 on the reader service
card.

THE ep~ TROUBLE FREE

TOUCH TONE '
ENCODER

An u ltra high quality encoder for absolute
reliabi lity and funct ion . Positive touch key
act ion with non-malfunct ion gold contacts,
totally serviceable and self contained. Easy
level control , no frequency drift, operates
any system. 4.5 - 60 V.D.C., operates in
temperatures from _15° f to 160°f. Su pplied
with instructions. schematic. template and
hardware.

DEALERS:
Ham RadIO Cenler. St. l ours. M issouri .. (800) 325-3636
Henry RlKl .o . los Angeles. Califomia (800) " 2t -6631
Electro niC Eq u lp menl . Virginia (703) 938-3350
CW E lectro n ics . Denver (800) 525-6t 47

Cel Of _ lor fNe -.....:l~ _ _ .-.

cl:~, epipo"8ommunications ® ~~g;"tom" 90028
To EmphaSIS ISon Duality & RelIabilIty (2 13) 852-151 5

Say You Sawlt Inca CIRCLE ee ON REAO£R SERVICE CARD 51



ASTRO 150 $975.00
MATCHING POWER SUPPLY 179.95
MATCHING ANTENNA TUNER 189.95

BATTERY PACK CHARGER

DIPLOMAT 150

HF/SSB
PORTABLE

RADIO STATION
100 WATT
115/230V

50/60 HzAC
OR12VDC

IS AVAILABLE

CUBIC

-

,
• 1~ ;; 1 1 '1

•,.
.'.'," - - _ .-
.'

General Frequency Range
160 Meter Band -1 .8-2.4 MHzt
80 Meter Band - 3.0·4.5 MHz
40 Meter Band -6.0-8.3 MHz
20 Meter Band-13.S·16.0 MHz
15 Meter Band-20.8-23.0 MHz
10 Meter Band - 28.0-30.0 MHzt t
it Model 150 only

~. Model 151 only

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

1

1 4 WAVE MAG
LIST 24.95
N&G PRICE 15.00

BIRD 43 152.00
All Bird Prod. in Stock

HAL Communications Corp MIRAGE AMPLIFIERS

FREEDOM PHONE THE DRAKE LINE
BEARCAT SCANNERS

G.S.C. REGULATED
Power Supplies

U.S. DISTRIBUTOR

FOR F9FT

TONNA ANTENNAS

CALL US

Model Lis. Sale
IV 24.00 18.00

G·R 71.00 55.00
10-R 92.00 67.00
20-R 11 6.00 87.00
35·A 227.00 161.00

Prices Or Speci fica tions
Are Subject To Change

Without Noti ce
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1981 CQ ww DX C.W. Contest High Claimed SCores

Till -lit ... C.W. a1. ... W"" 3<t7,520 K1F'9W 6,160 .."" 2,8S5.3!>8 ,.IIH• "'" 5.612.835
clIi-.d~I as ...1fC~ 1. "U 321 ,'7. l( UdEU s.sea VE 3lY 2,607 ,795 YW'" 5.481 ,975
1112, T............ _ ,ezz 323.3-42 NI IN s.eoa """'" 2,190.$((l ,,"OSR 612,600 '" 5.110.318
...,., III~"....-e-. ",we 321,750 K5UR I,H7 "NIV 2,ol63 ,1tM> "'""" 560.32' UK2PCR 1.620,128

wsxz soe.aae «ese a.... SU I"" 2,1S3,81' ' GOO' S31.440 $MSGMG 1 , ' OO.2~

""'" 299,701 W.tOR asoo .",,, 2.m.:m• SM2CEW 419 .620 "'"' 3.883.680

WI""'''' 292.125 - "" 3.216 UP2NK 2.303.160 UAOAOO "'7,ea UK2PAP 3.813.199

"- 2.299.«3 JG1ZUY 339.031 UK2ROX 3.7!19.126,.. ZI IIMI IIUlTl-SlfoI6L£
l(l l RA 2.076.'ilfW "'"""" aae.seo UK2BBB 3.13!>.270....- "''" 2.076.352 U=OW 32\.120 """"" 3,711 ,9!>6..- ",we 150(,60«1 "'AA • .564 ,350 """'W 1.978.291 "''''''" 306.731 ""'" 3,6M.51S

""" 3.288.632 ""'" ...... D"NO 1.89001 .810 UK9!'ER 3.355,520
"GO 3.287.856 """" 397,7&1 "'''' 1.'''9.032 "'''''' 1.810.126 7 1111. ""'<RG 3.5013.590
l(11<1 3.169. 75 1 «ecx 3!i8.912 """" 3.930.997

"''"" 1.868.818 xeeec 3.0160.106

''''" 2.980.310 woe'" 306.125 "'" 3,......2~ ' .....0 1.823.080 UA1Dl aas.saa VE1DXA 3.35 1,3501
"AA 2.1116.822 W_'" 2u ..4611 "'''' 3.362,440 P.7A U 'llll.SoIll ,,"'"'W 2ll<l,1111 ".,.'" 3.316,270
<2W 2.783.920 """ 217.695 W.~L 3253.0010 vssec U19.lllll """'" 2.' .«0 ""' 3.301.920_H 2.111236 W1G1\1R 211.002 """ 3.225.135 uorooa 1.102.107 ..eascc 240,700
"'U 2.161'1.l57 '''' 3,156,025

"""" 1,65$,866 "H""" 231 .595
«sox 2.&>UU aMM, K1RU 3,001 ,200 u-eoc 1,&>1.61. -eseur 161,1116
W1KU 2.628.1:20 WIRIlI 2,885,116 DN.FD I,S53, I"ll Dl<2BFN 161,29'5 MULTI-M ULTI

W""""" 2,561 ,316 W6UVl ""."" ....., 2,611 ,856 ""''''G 1,.93,136

'''''' 2,"61,5001 '''''''' ""... """ 2,6611,:!08 caxrr 1.• 30,220 S.5 MHZ """" 9."2.1172

""" 2,.36,352 "'" ,,,:no K1XIlI 2,~,510 YYINX 1.365,105 ".. 6.686.• 90
..",... 2,31.,930 """" 315,315 ""0 2.". ,3ol6 UB5Il1BP 1.322,010 UC>ACA 136.390' """"" 6.519.113
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In Stock: RF Products' Antennas, Kantronlcs, Cushcraft, Y0­
Com, CESt HyoGaln, Antenn. Specialists, Ny., Bencher. Henry
Radio, Astro, Opla, Dentron, MFJ, Bash Publlc.t1ons, Alum.
Tower

-

YAESU FH07

•

- (305) 592·2788 50 H.bl. Esp.nol - Telex 808327

KDK FM·2025

CUBIC ASTRO·l03

TRIO·KENWOOD 930S

:':
.'.'..

Full service Department .- _ '

TENEMOS LA flENDA MAS GRANDE Y MAS ATRACTIVA
DE RADJOAFICION EN EL SVR ESTE DE ESTADOS UN/DOS.
ESTAMOS SOLAMENTE A MINUTOS DEL AEROPUERTO
INTERNATIONAL DE MIAMI. TENEMOS TODAS LAS MAR­
CAS PRINe/PALES DE LA RADJOAF/CION.

LLAMENOS, ESCRIBANOS. 0 VIS/TENDS.
ESTAMOS A SUS ORDENES

7322 N.W. 46t!l STREET - MIAMI. FLORIDA 33166 (305) 591 -2107
CIRCLE 30 ON READER SERVICE CARD

....

Desigled tor
APARTMENTS - MOTELS - IUCAIIONS
Quick Simple Installation. Operates on 2. 6,
10, 15,20 and 40 meters. AI coilssupplied.
Only 22-V2 inches long.weighs less than
2 1bs. Supplied wtth 10 N.RG 58coax end
counter pose. 'Mlip extends to 57 inches.
Handles up to 300 watts.
VSMI-1.1:1when tuned
1Nri1e !of more detaiI5 <::nj othef E\&.w PIQducts

~
;~_..~'"• lO~STIlE£T

• llllISQ. At.. 'IQOO1

M ODEL
370-10

CIRCLE 28 ON READER SERVICE CARDCIRCLE 12 ON READER SERVICE CAR D

Z1.000-2 1.450 MHz
Hig h lOW (rt r) low zw (r [ r) ; VfO l uning : noise b l"lnker; fine·
tune 58. KHz :I: CW o ff·set ; digil a! frequency counter. I ).BV de:

III 3A. neg<lIive ground: l 9S' • W 9"' • H 2 .5" : weighl (2 .3 kg)
5 .7 I~ : eocene mounring brecket .

$295 UPS Brown, Continental U.S.
CallI. res. add 6%.."'.-

1215 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 631).4541

NOTE : r'nce. ~ilic"rion!o !oubje<:1 10 Ch"nge w il ho ut nonce
and obligalion.

ALL NEW
t 5 Meter Mobile CW s, USB

..



KLM's KT-34XA
Outperforms ALl: commercially available Iribanders and many monobanders, too!

KlM's KT-34XA TRIBANDER is the 2nd generation of a unique new series of antennas designed to
provide superior broadband coverage on 20, 15, and 10 meters. The combination of lossless linear
loading and hi-O air capacitors enables the KT-34XA to outperform all commercial available tribanders
and meet or exceed the performance of a convent ional stacked monoband system . The lower weight
and windload of a single antenna mean reduced tower and rotator requirements. Thus. overall system
costs can be kept to a minimum while enjoying the best of rnonobander-tvpe performance.

KLM's field proven KT-34A is the heart of the " XA" model. The boom lengt h of the " XA " , however,
has been doubled, and one tri-resonant and one full size 10 meter element have been added. These
changes increase the gain to " -11 .3 dBd on 10M, 9-9.5 dBd on 15M, and 8.5-9 dBd on 20M. Two
driven elements are used to make the KT-34XA unusually broadbanded (a concept applied to many KLM
antennasl. Gain is virtually flat across each band except for 10 meters wh ich has been optimized for the
DX'er, 28-29 MHz. The chart below shows the remarkable performance qualities of the KT-34XA.

10M15M

9.5.-- - - - f~~~§§§~;~~~~9.0~--..,,- ____l

8.5 10.5

MHz 21.0 .1 .2 .3 .4 .5 Mhz 28.0 .1 .2 .3 .4 .5 6. .7 .8 .9 29..1 .2

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

KT-34XA GAIN vs. VSWR

.4.3.2

20MVSWR

1.5:1 - - - - - - - - - -

MHz 14.0 . t

GAIN (dBd)

:::IS~~~
8.0l--

2:1 - - - - - - - - - - - - - -

KLM
P.O. Box 816, Morgan Hill , CA 95037

(408)779-7363
CIRCLE 811 O N REAOER SERVICE CARD



lilt Pric. 359.00
It.m No. YAEFTn OR
""lid 1.11 ."lppI..... " " .ndll.....

296.95

YAESU FT-20BR
handheld FM
transceiver
The versatile FT·208R
features lighted LCD
diSplay. up/down scanning .
manual/aulo scan and 16
tone DTMF pad on the Iront
panel. Frequency CO\Ier&ge
is 144-146 Of 144·148
MHz. RF output is 2 .5WHI,
300mW lOW. Requires
1a .BV DC. Comes with
NiCed pack and flexible
rubber antenna.

W V A E S U

PUBLIC NOTICE

~KENWOOC

KENWOOD TR-2500
compact 2m
handheld
transceiver
Extremely compact and
light, the TR-2500 weighs
just 1 .2 bs. and features
10 channel memory .
UP/DOWN manual scan,
programmable automatic
band s can , 16 key
autooatcn encoder and
memory scan. Switchable
power. 2 .5W HI and 300
rnW LOW Covers 143.900
148.995 MHz. Rubbe!"
antenna. NiCad pack and
AC charger included.

296.95
List Prlw 32' .' 5
....... No. IIENTIl2500
Adel 1.1 7 .h.pp1"l1 I ~n.lIl"'ll

Long's Electronics~ ~::
MAIL ORDERS: P.O.oox 11347 O'HAM AL 35202eADDRESS: 3131 4TH AVE SO. O'HAM AL 35233

Long's Electronics will be at the Atlanta
Hamfest June 12 & 13 at the Atlanta Marriott
If you want us to bring a piece of equipment that we normally
stock but do not usually carry to Hamfests (such as antennas,
tower sections and accessories, satellite dishes, ete.), please
call us prior to the Hamfest and we will try to accomodate your
needs.

CIRCLE 81 ON READER SERVICE CARD
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K8EEG is not the only one to take to the hills with QRPgear.
An accident prompted WB6ELI to combine two hobbies,
and now he's rarely out of touch with the outside world
while enjoying nature's beauty.

BY CHRIS BRADLEY BOCK'

Bill Bowes, WB6ELI, at the operating position in Gaboot Meadows. A topographical
map is superimposed on the picture to give an idea of the terrain.

~e sun had about an hour to go before
it crept over the mountains. In the morn­
ing haze two backpackers, wrapped in
bright day-glow cocoons 01 r ip-stop and
down, lay in motionless sleep.

A thin branch snapped off the limb of a
nearby tree. Bill Bowes, WB6ElI. and his
hiking partner st irred as the noise of foot­
steps reached their subconscious.

" Is anyone a doctor?" a desperate
voice called out.

Neither of the men were physicians,
but they yanked themselves into the cold.
damp air , grabbed some warm clothes,
and rushed 10 the campsite where a
young man was prone, c rying out in pain.
His friends. gathered helplessly around
him, were as frightened as the sandy­
haired victim . His lower torso was discol­
ored and swollen 10 a hard knot. He could
not hold down food or water. The college
student showed all the signs of internal
bleeding, and he needed immediate med­
ical attention,

About seventeen miles 01 rugged ter­
rain separated the group from the near­
est ranger station. The distance could
well have been one-twndred miles.

" We took the wiry kid from the group,"
Bowes recalls. " gave him four pounds of
gorp (a high-energy food), and sent him
running toward the Hetch Hetchy Ranger
Station."

Six long hours late r the anxious group
heard the clip 01 helicopter blades. The
young hiker was whisked to a hospital
and into surgery within an hour. He sur­
vived.

As Bowes sat at the troubled campsite,
powerless, waiting for medical help, and

"44 5 N. First St. ' 1, San Jose, CA 95 112

58 • CQ • June,1982

trying to calm down the frantic student,
he kept thinking , " If 1only had my ham
gear."

The idea of packing a rig on a hiking trip
jelled. A few years later the stocky, dark­
haired man decided to test his Heath
HW·7 on a backpacking trip to Gabbat
Meadows, nestled in a deep canyon of
the California Sierra Nevada.

Several months before the hiking trip,
the final in his Ranger II succumbed to
Murphy's Law just before a local contest
took place. Not wanting to sit at home, yet
at the same time unable to buy expensive
new equipment. Bowes purchased the
HW-7 to use " just for the weekend."

That was the beginning. Soon Bowes
became hooked on small transceivers.
He sold the Ranger and his Collins 32S1.
The QRP quest was on!

"I got enthusiast ic about QRPbecause
it's a challenge to work with low-power
signals," he said. " II's like the old days
when I played with the DX·20 and the
5-408,"

The ham gear added five pounds to his
backpack . The HW-7 (a 40-20-15 meter
transceiver) needed only a key, ear­
phones, a 40 meter dipole antenna, and a
sert-contained pack of AA rechargeable
batteries to get on the air.

After two leisurely days of hiking,

Say You Sew It In CO
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the wilderness. Practice throwing stones
if you must,

• Always disconnect each piece of
gear, especially the feedline and battery
pack, when not in use.

• Never hook up your gear in stormy
weather.

II you follow the above pointers, you
should be able to operate successfully­
and safely.

-..-

10,0, lOX "'",.
ARlINOTOfII. TflUl.$ JW1J

11'....1ioWO

TEXAS MICROTRONICS

,

CIRCLE 53ON READER SERVICE CARD

KD-44'·
P.._ ........OO ~ ,I

9OO_._~.$ G'l.

I,

$54.95

(~

I

Out k il M O c_ In
• 2 ft . oa. wtth I t lib
gain _ OHlY f20UO

..

-1' - ;-~ ... I. -1-----.- I , ! i...... + '.
+-..- ..The Model7600A Satellite Rece iver is the new look frorriGillasJ>je. State
~--of the art technology. Distinc tively styled. The successful integra tion oh t­
-r-r- the most sought after high performencecberectenetkeend eeseotopere-:
: ' uion capabilities, Attractively packaged: Affordably priced. ' i ' ! ! .--t
! ' IA classic in its own lime. From Gillaspie, of course,- ___+__ ..;....;

---r---i~ FULL FREQUENCY tunable • S implified channel tunmg --r-
, ' -auo lO ' • Improved video sensitivity +-

• Rece ption 3700 to 4200 MHz . ' All wood cabinet -.- + -j

-. Buill-in video modulator .... ----,- I I ' i ' j i , i -. ....
•. _ --... .~.' - ~ • ! iiI' i _ I

.The Model 76alA Satellite Receiuer System Package comes with its an- I I I
tenna mounted Image Reject Mixer (Doom ConuerterJ•.bu.il1-in odeo i ,

moduIatar.100' ofRG59·U cable and 100' 0/ Belden DC cable with con--4-- -t
I i .necrcrs instalted. -0 - I I ! I I I

+ 365 San Aleso Avenue, Sunnyvale, CA 94086 ' (408) 736-2500
, I--r-~' G Th Las ... ·n1 F .·--- / l i 1"'111

I I ; ! ' I ,__ ef e t we _ .I '!it I I i I I I
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• When not in use, make sure the
equipment is wrapped and placed in a
protective covering such as a tent or
pack.

• To prevent it from being damaged,
always pack your gear in the uppermost
portion of the backpack,

• Think about your safety, Do not
c limb a tree to tie the antenna up. It is not
worth breaking a bone out in the middle of

"Gabbat Meadows isn 't the greatest
place to set up a station," he confessed,
"but it's been a favorite haunt of mine for
years."

Over a period of two days Bowes was
able to make eighteen contacts. During
these ten hours of operat ing time he con­
tacted hams in Utah, Nevada, Arizona,
and various places in California.

Unfortunately, only one person caught
on to what he was doing. Most of the con­
tacts responded to " backpack mobile "
with either "What's that?" or "Are you in
a car?"

Bowes was determined to set them
straight. So, he mailed a photo of "back­
pack mobile" along with his OSlo He suo
perimposed the picture of a topographi­
cal map next to an exposure of himself
and the station .

On his next trip Bowes plans to tn­
crease his air t ime by using solar cells to
recharge the battery pack.

II you would like to pack a rig on a
camping trip, here are some pointers
which will help send your messages over
the mountains and beyond.

• Keep your rig simple. A one watt
transceiver, key, earphones, power
source, antenna, and log sheet are all
that is needed.

• Bui ld or buy equipment that is crys­
tal controlled to the desired band of oper­
at ion. Multi-band sets are not worth the
trade-off for a single band's reliability,
lighter weight, and compact size.

• Do not let you r rig and accessories
weigh over ten pounds.

• Your battery pack should be able to
supply at least three hours usage, with a
transmit duty cyc le of 30-40% , for each
dayol operation. Use rechargeable, nick­
el-cadmium or sealed Gel-Oen batteries:
they are the most economical. If you plan
to stay over in a base camp with 110
v.a.c., brtng a charger along .

• For an antenna, use a dipole with
miniature coax cable leedline cut for the
operating frequency.

• Be sure to wrap an of your gear in
tough, sealable, plastic bags to sh ield
each part lrom dirt and water.

CO,"

Bowes set up camp in a clearing with a
brook trickling next to it. In three spins of
a main tuning dial " backpack mobile"
station WB6ELI was set up.

He began with the antenna. The dipole
was raised by tying a rock to the end of a
fish ing line and tossing it over the branch
of a tree, then attaching the antenna 's in­
sulator to the fishing line and raising it up.

"What I did," he explained, " was set
up the station underneath the antenna
where the feed line ran .

"The next day I periodically turned the
set off and on to see what was going on,
Since I was in a valley, the propagation
wasn't the best tor calling a CO and get­
t ing results. So, basically what I d id was
stand by and try to contact hams call ing

Say You Saw It Inca
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ege, "" ORDER
TO LL
FREE

JUNE VALUES
1·800·36·4799

ORDER HOURS: 11 em . 8 pm M·F
Close d Tuesdays
9 am - 4 pm Saturday

Bonus: 2% Discount for Prepaid Orders
(Cash ier's Check or Money Order!

. 5995f69 95
189 95 f279 9 5

.. 399 95
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M'W-F: 12 noon-8 pm
Thur.dav: 10 am-4 pm

Satu' dav: 9 am-3 pm

ORDER INFORMATION
1·800-336 -4799

17031 643. 1063

Order. :
Informalion
and Virginia Ord ..... . :
Sto,e Hou,. :
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N~VAX YOUR OWN
c-. ~ AUTOPATCH FOR

MOBILE CONNECTION SIMPLEX OPERATION

******************
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rriband, boom/ess cem.ooea (shown
here) was reviewed in the July 81 issue of
CO. Included in this month 's column is a
toncwuo explaining how the s.w.r. on 15
meters can be improved to align it with
the very " flat" performance on 10and20

meters. (WBFX photo)

AI continues: " Also, we have been fol·
lowing Thurber's (W8FX) series on reo
ceiving antennas. Because I am involved
somewhat with the SWL field ... I m ight
make a comment. First, I think the series
was very well done and I pass along my
kind regards for it and for W8FX for a
gOOd job ... On ly it's not yet f inished-or
'done' ! So, maybe he c an comment on a
slight oversight before he tirnsnes.

"In the August issue, page 42 , he has
Table II, a list of prominent s.w.1. c lubs,
etc. I just want to comment that he miss­
ed the real 'Biggy'l SPEEDX runs arourd
1000 members or so and it is probably
number two in the field. The real biggy is
NASWA, the North American Short Wave

Association. The last figures I heard
about NASWA put the membership above
2100 t Not to detract from anyof the other
clubs-because I belong to all three top
ones, ASWLC, SPEEDX, and NASWA,
plus a few others-NASWA's monthly
bulletin, FRENDX, is naturally among the
best. The Executive Director and Publish­
er for NASWA is Bill Oliver, 45 Wildflower
Road, Levittown, PA 19057. Business
Manager and Treasurer is Max teen­
hardt , P.O. Box 13, Liberty, IN 47353, to
whom memberships, and other business
matters, should be sent ...."

AI conc ludes, "I might point out that
the s.w.l. community also has the Handi­
capped Aid Program which may be of in­
terest 10 some who only listen (and may­
be some who talk, also! We can use all
the help we can get!). Good luck, and Karl
is doing a good job on the series. BCNU,
AI. "

Thanks, AI, for the big kudos and mild
criticism. We try to present comprehen­
sive and correct information in the col­
umn, but occasionally we miss some­
thing or a goof gels through, despite our
best efforts.

Interestingly, although CO is an ama­
teur-oriented publication and our column
is directed toward the antenna buff, our
experimental forays into allied areas of
interest, such as longwire antennas (in
the April-May 1981 issues), receiving an­
tennas (in the June-September 1981 is­
sues), and scanner antennas (in the Octo­
ber-December 1981 issues), drew a sur­
prising response from s.w.I. 's, scanner
buffs, officials of s.w.1. and scanner asso­
ciations, and, especially, hams who are
all of these .

Stewart MacKenzie, General Manager
of the American Shortwave Listeners
Club (ASWLC), wrote to us last October:
"Greetings from the ASWLC! Recent ly
we have been receiving mail inquiries
about our club. The letters indicate that
they read of us in the August issue 01
CO." (Editor 's note: the same issue AI
Schwaneke, WOOS, referred to.)

Stewart continues, "We want to thank
you for the mention of the ASWLC. We
hope that you can mention us from time
to time in your articles. I am enclosing a
current edition of our monthly bulletin,
SWL We hope that you will find it interest­
ing reading. We have also enclosed inter­
mateo on the club ...."

,

"

/
I

\\\ \

•
'We make an honest effort to answer
promptly all reader mail, with the excep­
tion of those very few leiters received
from certif ied nuts. or from folks who
want "complete plans for antenna
tarms.' and the like . We make it a point to
answer Ihose who thoughtlessly leave
out an s.a.s.e. o r IRC (the latter jf writ ing
from overseas). digging down mto our
own pockets for reply postage. We may
have dropped the ball in a very lew cases,
but we do endeavor to keep our response
balting average up-both in terms of
timeliness and quality of reply.

From the Mailbag
We do take the column seriously-per­

haps too seriously, since we are often re­
minded that we're so busy pumping out
"hard facts" that we usually have no
space for a readers' letters column . So,
we'll open this month 's column by catch­
ing up on some publicly unanswered (but
privately answered) correspondence.

Our first lett er, written by AE. (AI)
Scbwaneke. W0GS, and sent directly to
CO Editor Alan Domotter. K2EEK, is on­
target, and he gets our thanks for some
kudos while pointing to an omission in our
August 1981 column. AI writes:

"While Ihumbing through the August
'81 issue, I suddenly realized that you
don't have a readers' lett ers column !
How about that? Suggest you might start
one when you can find space to fit it in. All
good magazines shou ld have an open for­
um where the customers and the writers
and the Editor(s) can argue it out ! Just a
good thought I pass along for your con­
sideration." (Editor 's note: CO does now
run readers ' letters when space permits,
although I generally write so much each
month that there is little room in this co/­
umn for entenne-retstea inquiries!)

This momn, after concluding a multiple­
part tutoria/on theh.f. Yagi. our Antennas
columnist opens the ma ilbag to catch up
on reader mail. He also updates some
subjects discussed in previous CO Anten­
nas columns.

317 Poplar Drive, Millbrook, AL 36054
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Judging from the mail received by your
Antennas column editor, interest in scan­
ner antennas is high. As our series on
scanners and their antennas indicated,
many wideband amateur v.n.t. and u.h.f.
antennas can perform double duty for
monitoring purposes. On the other hand,
specialized antennas can offer improved
reception when optimized for the range
of interest. Shown here, as one example.
is a representative Larsen Kulrod u.h.f.
mobile gain antenna, which offers cover­
age of 406-512 MHz in six discrete
ranges, for a gain of 5 dB or more over a
reference 14 -wave Whip. The collinear
shown can be mated with a half-dozen or
so permanent or temporary mounts.
(Photo courtesy Larsen Electronics, Inc.)

Generally speaking. baluns are available
in a limited number of fixed-ratio designs.
such as 1:1 or 4:1, thus limiting matching
flexibility. especially with regard to loops,
quads, multiple-wire (folded) dipoles, cer­
tain longwires, etc. The new " PB" series
of baluns from Palomar Engineers is
available in a number of matching ratios.
The series will match 50·ohm coax to 50,
75, 100, 150,200,250,300,375,450, or
800 ohm balanced antennas. The low·
cost line of baluns will handle power lev­
els to 350 watts p.e.p. over a range of 1. 7
to 30 MHz. Units are encapsulated to
keep out moisture and have stainless
steel hardware. (Photo courtesy Palomar

Engineers)

Models Available: (50 ohms 200 W
models are most sensuwe. ties! lor RCVRS
and XCVR's 2 ~W models des;gned lor amps
All models mcluoe Ar~ - Plu g Ganridge,l

with UHF Connectors
Model Ll Proteclor . UHf -type 'T ' connector

handles 200 W ou tpul jh,u 2 meters Sl~_~5

Model R-T Protector . hondles 200 W outpul
Ihru 500 MHz S19_~5

Model HV PrDledor . handles 2 kW ootpul
Ih,u 500 MHz S32, ~5

with N Connectors
Model l TIN Proteclor . N-lype " T" connector,

llandles 200 W OOlpul Ihru 1 6Hz S3~_~5

Replacement Arc·P1ug C~rtridges

lor Models LT $9 _95. LT I N $19,95,
R-T $9,95. HV $12,95

17066, Seattle, WA 96107. The National
Radio Club, an organization with corroar­
able objectives, offers a similar range of
reprint and publications services. Write
to the NRC Publications Center, P.O. Box
164. Mannsville. NY 13661.

As mentioned, the receiving antenna
series generated a good deal of mail,
from hams and non-hams alike. A Hono.
lulu, Hawaii reader made a few good
" po ints" with us: " I just recently sub­
scribed to CO. Iam not an amateur, how­
ever. I am an s.w.l. and also monitor the
h.f. and v.n.t. aviation communications . .
.. My reason for subscribing to CO was
due entirely to the article . .. written by
Kar l T. Thurber, Jr., " Antennas for the us­
tener." Parts I and II, andTE White's "A
Primer of Lightning Protection, " which
appeared in the June and July '61 issues
of Co. The articles were very informative

"
Our Aloha state correspondent con­

tinues: " .. . Most antenna articles deal
mainly with transmitting as do articles on
accessories and components (equip­
ment). s.w.l. types (like myself) can't al­
ways pick or sort out portions applicable
to receiving. Consequently I appreciate
articles directed at, or at least pointing
out, receiving/listening aspects .. . I rea­
lize that CO is devoted to the amateur as
the title clearly indicates and that s.w.l.,
along with monitoring h.f. and v.h .f. avia­
tion bands, doesn't exactly thrill most am-

Don 't hook-up
your coax

without one!

'DELtA c.<WMUHlCATIOHS
Centerville, Ohio 45459 • {513} 435.4772 (AA)P.O. Box 571,

Protects sensiti ve solid state com ponent s in your
equipment f rom high-surge Voltages produced by
nearby light ning stri kes. high w ind. and static
build-up Even distant storm f ronts are known t o
cause damaging surges without warning or tim e
for grounding _

The replaceable Arc·Plug™ cartr idge. which can
f ire t housands of t imes. utilizes a special ceramic
gas-filled tube w ith precisely tai lored firing speed
and level. safe iy by-passing surges to ground,
Standard air-gap devices are ineff ect ive due t o
their errat ic performance.

Transi-Trap Protectors are the first devices in
the in dust ry designed w it h "iso lat ed ground.,.
This k eeps damaging arc-enerqy of f t he chassis
and ro utes it di rect ly to ground.

We apprec iate the information on the
ASWLC which Stewart sent along. For
those interested in the ASWLC, write to
16182 Ballad Lane , Huntington Beach,
CA 92649.

Also in the August 1981 issue, we
made mention of the International Radio
Club of America (IRCA). The column
promptly brought us a sample of the
c lub's interesting bulletin, the DX Moni­
tor, a thick (24·page) publication that is
sent out 34 times per year. Part icularly in­
teresting to me are the technica l activi­
t ies the club pursues, including the tech­
nical artic les on antennas and equipment
in the DX Monitor. The club also offers a
reprint service, appropriately dubbed the
" IACA Goodie Factory," that catalogs
and offers at a very nominal fee reprints
of the best art icles that have appeared in
the bu lletin since the club started opera­
tions in 1964. Primarily oriented toward
broadcast (BCB) DXing, the June 1981 re­
print list showed over 200 ava ilable tech­
nica l and semi-technical feature and arti­
cle reprints, as well as a large number of
reprints under classifications such as re­
ceiver modifications and construction,
receivers, antennas, and other subjects.
Also available are a technical guide and
sunrise-sunset maps. If you're interested
in these doin's, the address for member­
ship information is IRCA, P.O. Box 26254 ,
San Francisco, CA 94126. The IACA
Goodie Factory 's address is P.O. Box

64
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ANSWER
MAN

Q . Don't lightning protectors
" w ear out " ? How would this
affect performance?

A. They all do, eventually. That's
why we use the unique Arc·Plug '·
cartridge. " How soon" is a function
of t he number and severity of
discharges. But the problem is,
most devices tanvcpenso you don't
know you 've lost your protection.
The Arc-Plug in our Transi-Trap w
"shorts" and provides protection
until replaced. A competitive device
claiming longer life has a firing
response time of one microsecond
which is 10 t imes slower t han ours,
and they have no replacement

capability.

Q. Wh y don't you ground the
coax shield in the protector?

A. Grounding the shield would make
it common with the arc discharge,
which could f low t o t he chassis,
causing serious damage. We use
" isolat ed ground" which routes the
discharge directly t o ground. Ou r
instruction sheet recommends t hat
you ground your shield at the point
of ent ry t o the building for
maximum protection.

Q. I've seen comparison s
showing total discharge amp
capability. What about that?

A. Discharge amp capability can be
a misleading subject since it might
imply direct hit prot ection. Since
certain direct hits could consist of
nearly 100.000 amps. which might
even destroy a house. we 'II stay out
of this comparison. Transi-Trap
protectors are 100% tested to
provide near-hit protection for solid
state components. with a firing
response time faster than any
air-gap design.
~ T..--T,.. Pi_, Sy$IIlmSft <Il!Si\jtliG

1\1 roc1Ice !I'Ie rw.<m III l0\li...... tntluC8CI U'g8S
T__.'-. ... tIlIpmod Ift ... -..

CiU58Cl CPr I~ _ ICI .. _ ... _ $lrI,£I\Q

.AlP.HA'DEltA.
COMMUHlCAT1OHS

P.o. Box 571 . Centerville, Ohio 45459
15' 3) 435-4772 (AA)I_ .J
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20 Meters

69'8 "
153 · approx .

7, '3 "
159 · aporcx.

66'
'5"'2 "

48 '2 ·

106 · approx.

44 '

15 Meters

46 '8 ·

103 · approx.

% wave coaxial transfor mer
r a" 01 RG ·59 or RG -11

ec.ae- RG ax teeouee
(anV length 10 transceiver)

Illustrated above is the separate feed
configuration for tne Gem-Ouad as used
by AI, W4CNQ, 10 alleviate a somewhat
higher-than-desired s.w.r. on 15 meters.
The 10- and 20-meter driven elements
are still fed together through a balun. A
coaxial switch is required at the trans­
ceiver to switch between the two sepa­
rate feedlines.

peared on the market recently. One of
those mentioned was the scanner beam
sold by Bob Grove, WA4PYQ, which was
described on p. 700f the November 81 is­
sue. The loq-penodic type antenna is ce­
signed primarily for wide-band 108-512
MHz scanner reception; it has a gain that
approaches 8 dB over a reference dipole
at several points. We pointed oul that at­
though the antenna is designed primarily
for monitor applications, it also works on
the 144, 220, and 432 MHz amateur
bands.

Doub le female coaxia l connecto r

Fig. 1- 15-meter teed for Gem-Quad an­
tenna.

35'8"
78- approx.

10 Meters

34 '8·
73· apprcx.

32 '
12 "

Driven Element
Attachment Poin t
Length Up Arm

Reflector Element
Attachment Point
Length Up Arm

Dlooor Elements
Tuning Stubs For
Director & Reflector

Table 1- Revised wire lengths tor the Gem-Quad antenna.

ateurs. You might find, however, that by
expanding your material to inc lude more
s.w.l. and receivingnistening articles.
your circulation would increase and you
may attract more s.w.l. types into the am­
ateur ranks."

Very well put, and whenever the oppor­
tunity presents itself, we will highlight re­
ceiving and monitoring aspects of the an­
tenna subjects we cover, keeping in per­
spective the primarily amateur-cnenta­
tion of CO.

Our series on scanner antennas (Octo­
ber-December 1981) also drew consid­
erable correspondence. One letter, from
Robert A. Hanson, W9AIF, Managing Di·
rector of the Scanner Association of
North America (SCAN), corrected and
added to the list of scanner c lubs and
publications in the December issue. In reo
sponse to our mentioning that there was
a tie-in with the CB public service group.
REACT, Bob wrote:

" I noted with inte rest your story on
scanning ... we appreciate the mention
of SCAN! However, please, there is no
connection whatsoever between SCAN
and REACT o r any other CB g roup. While
at one time they had the same address as
us, so does the Federal Home Loan Ban k
Board, Metropolitan St ructu res. and hun­
dreds of other unrelated companies. Fur­
ther, our association is skewed more to­
wards licensed amateurs. commercial
radio operators, public safety profession­
als, etc.• than it is towards CB. A recent
survey of renewing members indicates
that over 25 % are licensed "hams,,. over
33 % are firel ighters, and 11 % are police
officers."

Bob continues, "Besides writ ing to say
thank you and set the record straight on
SCAN , I wou ld like to brief you on our new
publication, SCAN MagaZine. This new
publication w ill be much larger than our
current quarterly publication, have full
color photo capability, and w ill be pubnsn­
ed bi-monthly starting next year."
(1982- 00.)

Readers interested in SCAN's act'vi­
t ies should contact the association at
Suite 1212, 111 E. Wacker Drive, Cruea­
go, IL 60601 .

In the three-part scanner antenna
series, we made mention of some of the
more unusual designs thai have ap-
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Antenna Of The Month: KLM 10-30-7 Log Periodic

73, Karl, W8FX

ters. mostly from readers curious about
the toorraess design. and WOndering just
hOw well the antenna rea lly worked.

The antenna does work well. and it has
continued to do so over the course 01
nearly a year. The biggest "prcclem." if it
could be called that, is that we and some
readers have experienced a relatively
high s.w.r. on 15 meters (other bands
have low s.w.r.:s and wide operatmg
bandwidthS). Our S.w.r. on 15 is accepta­
ble. but higher than the manulacturer's
V.S.W.r. curves that appeared in fig. 1 (p.
60) of the article in July 1981 CO.

AI, W4CNQ, who collaborated with
your Antennas editor in the original Gem­
Quad installation, found a simple solution
to the S.W.r. anomaly on 15 meters. Rec­
koning that the center feedpoint impe­
dance was too high on 15 for a good
match directly to RG·8X, he decided to
separately feed the 15-meter driven ele­
ment. leaving the 10- and 20-meter driven
elements paralleled and connected
through a balun to RG-8 (no change here.
or to any 01 the tuning stubs).

In this arrangement, the ts-meter dr iv­
en element is disconnected and indepen­
dently fed through a quarter-wave coaxi­
al transformer measuring 7'8 " in length;
the transformer steps up the 5O-ohm ca­
ble to match the quad 's higher leedpoint
impedance. The coaxial transformer is
simply a length of 75-ohm coax. such as
polyetnylene-dietectnc RG-11 or RG-59.
Deta ils of the transformer matching tech­
nique are illust rated in the 1974 ARRL An­
tenna Book on p. 209, under the descrip­
tion 01 " A Three-Band Quad Antenna Sys­
tem."

Despite the fact that no balun was
used. AI reports no ill effects. A 3:1 balun
could also be used, eliminating the need
fo r the quarter-wave matching section. In
any case. having two separate feed lines
seems to be a small price to pay lor even
transmitter loading on all three bands.
Fig. 1 shows the way in which the 15-me­
ter driven element is now fed.

Just prior to our copy deadline for this
issue, we received word from Mr. Haydn
C. Bnstey, VE4BR. of Gern-Ouad. that the
firm has recently completed addit ional
experiments with the quad design, as­
sessing various complaints, compli­
ments, and suggestions which have been
brought out . As a result, a few small
changes have been made in the wire
lengths lor the three bands. The new di­
mensions are shown in Table I lor the
benefit of Gem-Quad owners who may
wish to upgrade their antennas.Although
we have not had the opportunity to evalu ­
ate the effects of these dimensional
changes, Mr. Brisley advises that the new
dimensions make it easier to obtain the
desired s.w.r. on all th ree bands, partlcu­
larlyon 15 meters.

Next month, we'll be back in stride with
a technical Antennas column 01 interesl.
See you then.

• Prlnled in Full Color
• Imprlnl in Red tnk
• Size 3 112 " x 5 112 "
• 12 Point Glossy Stock
• Standard Report Form

on Back Side

200 Cards S2O.OO
Additional~S10.OO

Order No. 412
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gradation or overheating, and excellent
results. "

Bob concludes: "I use the unit myself
on 2 meters. and with only 1.5 watts from
my HT, I bring in our zo-mne distant re­
peater to full quieting. In the interim, it
does a remarkable job of extending the
listening range 01 my scanner . . . . I
thought you and your readers might like a
httle practical ins ight into the remarkable
performance 01 the little wideband
beam."

Quad Update
Our product review 01 the Gem-Quad

(" CO Reviews: The Two-Element Gem­
Quad," July 1981) drew a number of let-

MIKE O\AUGHl. IN

P O. 1lO11157!>

NOftTH IWfSAS CITY, MO. &4116

KAICSR

80. 1575 North~ aty, MD. 64116

~SPrirtt

FULL-COLOR-QSL-CARD

Mall ChedI or
Money Order to:

The KLM 10-30-7 LP antenna. (Photo courtesy KLM ElectrOniCs, Inc.)

It looks different-and it is. Popu lar in mi litary and commercial circuits but re la­
tively unknown on the amateur bands, log penooics are seeing a resurgence of
popularity. KlM lQ-30-7lP is an efficient trapress beam wi th good gain and front­
to-beck ratio on 20,15, and 10 meters. This 7-element Ioq-penodic type provides
coverage over a 3:1 frequency range, including INWV on 10 MHz and 15 MHz.
MARS on 13, 14, 15, 17, and 19 MHz, and even 27 MHz CB. Gain is a nominal 7 dB
referenced against the dipole. and FIB ratio is 15 dB .S.w.r. is typically less than 2:1.
the 50-ohm coax feeder being routed through a 4:1 ,4 kw p.e.p. balun. The range of
the antenna can be extended to 40 meters with the addition of a special dipole
module (No. 7.2-1) on the rear boom extension. The resultant per formance is said
by the manufacturer to be better than either antenna alone, mainly due to the in­
teraction of the "log" as a director for the dipole. When combined, KLM calls the
four -band antenna the "skip frequency log" ; turn ing radius becomes 32 II. and
weight 100 Ibs.. representing a growth of 6ft. and 30 Ibs. to cover 40 meters.

The antenna's designer, Bob Grove,
had written us with an update on amateur
use of the scanner beam, but it was too
late to include his information in the No­
vember column. Bob wrote:

" I read with interest your tutorial piece
in October CO regarding scanner anten­
nas and thought this might be a good 0p­
porturnty to provide more information on
our popular scanner beam. Since I last
spoke with you , more hams have report­
ed using the scanner beam successfully
on the ham bands, with the latest receiv­
ed as a phone call from Dewey Myers,
WAi3APO ... He measured a v.s.w.r. of
only 1.5:1 at 441.5 and 446.5 MHz, run­
ning 12.5 watts into the small ba lun we
supply with the beam. He reports no de-

write lor
FREE C8talogue
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• monthly I• • rur. by

A. EDWARD HOPPER. W2GT

NEWS OF CERTIFICATE AND AWARD COLLECTING

'the June Story of the Month as told by
AI is:

Albert Armnage. W04HVZ
All Counties ' 31 3. 2-6-81

" I took up amateur radio as a hObby in
December 1976 after reading an article
in Popular Mechanics.Construction work
on my job was slow, and I needed some­
thing to help pass the time.

"I got my Novice ticket 24 May 1977
and upgraded to General 17 April 1978. I
started working counties in January 1979
and completed them in February 1981.

"I used a linear amplifier lor about a
year, and one day I happened to notice
that my log boo!<: showed that I had used it
for only eight contacts. I decided that I did
not need that kind of power, so I sold it. As
a result, my awards were worked with
125 watts or less. In the future I plan to
start working with 1 watt c .w.; that should
be a good challenge.

"My wife, Inez , and 1are 49, and our
beautifu l daughter, Patric ia, is 17. They
have gone with me on 95% of my mobile
tr ips to put out counties. Inez does the
logging wh ile I dr ive and work the rig. We
have given out over 700 counties in 38
states. Inez and Patric ia have joined a
Novice c lass. (Hope they have their li­
censes now-Ed.)

"The base station equipment includes
a Tempo One with a TH·3 beam on a 40
foot tower, and an inverted V for 40 and
75. The mobile rig was a Heathkit 104A.
Since October 1980 the mobile equip­
ment has included a Kenwood TS 130-S,
and a Hust ler antenna for 20, 40, and 75.

" Other awards include 5BWAS. WAC,
WAS, and 10-10 International Net WAS. I
belong to the Kentuckiana Radio Club
here in Louisville, and I'm the Awards
Manager for the Kentuckiana Colonel
Award.

" II has been fun and enjoyable. CU all
down the log ."

Awards Issued
Don Priebe, W21N (ex·W2IAM), added

USACA·3OOQ endorsed Mixed to his nice
collection.

P.O. Box 73, Rochelle Park, NJ 07662

say You Saw It In CO

Inez and AI Armitage, WD4HVZ.

Dave Popk in, W2CC, keeps plugging
away and got USA-CA·2000 endorsed
Mixed.

Steve Byerly, N5AEP, has been chas­
ing them for awhile and dec ided to claim
USA·CA·500 through USA-CA-2000 en­
dorsed All S.S. B., AII 14 MHz , All Mobiles;
and USA-CA-2500 endorsed All S.S.B.

Don Strom, WA0LKL, had me send him
USA-eA-5oo, 1000, and 1500 endorsed
Mixed.

USA-eA-5oo certi fic ates endorsed
Mixed went to:

Scott Oakland, N1BCV,
lsamu "lsa " Sathe, JF1KKV,
Ellis Fenrcat. KASGZM.

USA-eA-5oo certificates endorsed All
S.S.B. we re requested by:

Jan Holmgren, SM2HAG (Sorry you
lost your tower and antennas. Hope in·
surance covers all losses.),

Rudolf Dvorak, DK4AP (lirst ucens­
ed 1-6-47 as DJ0WS, also ex.()K1 NM,
OK1VFI, OK1WFt, G5BCZ, F0DRS,
C31OJ, DK4APNI,JOE2, JOE7).

USA-CA Honor Roll- ... .."". esc WAaXl ses ""'" ,...
."" see "',..,; ".,

"" W10AKl ""."', - S1 KKV ""•• o,~ ",n.- WMlKl '" ."', ""wacc sea ."', ,., AA"". ,...
."" ""

Pa tty Armitage.

Awards
Worked Cllntral America (WCA): Issued for
working the seven countries in Central
America : British Honduras (Belize), Cos­
ta Rica , EI Salvador, Guatemala, Hondur­
as, Nicaragua, and Panama. Send log
data and $2.00 to Thomas T. Hoke,
K50DZ, 4805 Willowbend Blvd., Hous­
ton, TX 77035.

Worked central America Award.

Worked South America (WSA): Issued for
working the 13 countries in South Ameri·
ca: Argentina, Bolivia, Brazu. Guyana,
Chile. Colombia, Ecuador, French Gui­
ana, Peru. Surinam, Uruguay, and Vene­
zuela. Send log data and $2.00 to Thomas
T. Hoke, KSODZ, 4805 Willowbend Blvd.•
Houston, TX 77035.
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Typical NJDXA member OSLo

NJDXA (Regular) Achievement Certificates:
Also issued by NJoXA for contacts with
members, no time limit, no band or mode
restrictions. Send log data and return
postage to Ed Berzin. W2MIG, 47 Pali­
sades Aoad, Elizabeth, NJ 07208, USA.
Issued to non-USA stations for working 5
NJOXA members via Oscar; to non·USA
stations for working 15 NJOXA members;
to USA (48 states) stations for working 25
NJoXA members.

NJoXA membership includes AI2K,
K2AGJ, Ala, 8ZT, CM, OSV, KEA, AW,
VJE, YJ, N20H, N2JO, W2AGW, AIW,
BH M. BOK, BXA, CL, DEC. DIE. FG, FP,
FlY, GK, GT, GUM. GW. GZZ, HTI, JB,
JLH, JVU, LNB, LPE. LV. MIG, MJ, MS,
MT, MZV, NlG. OEH, OKM, PK. aM, RO,
RS. SM. TO, TP. TOC. YD. YV, z z.
WA2CBB. WA2DIG, WA2ELS, WB3CEI,
W3CWG, K4JR I, W4ELM, and W8AT. Ex­
members and old calls are K2GMO,
K20Jo, K2QBW, N2YO, W20EO, DEW,
DNG, EOS, FZA, HSC, JAE, JRP. MES,
NHV, 000, OST, or, SUX. VCl, YTH,
ZGB, ZTV, WA2EAJ, WA2FQG, WA2AKK,
and W82UKP.

3NWN, 3NWV, 3NWS, 3VEE, 3VEZ*,
3VEI·, 3VOM, 3VON". 3VMO, 3VOA,
3VOQ, 3VSE and 3WN . (Note: *denotes
tOX members.)
NJDXA 81lvtr Jubilee Award : Issued by the
North Jersey OX Association (the AARL
incoming OX OSL Bureau for the zno call
area-new QTH P.O. Box 599, Morris
Plains, N.J. 07950). Work members dur­
ing 1982, the 25th anniversary year. The
award is tree.Contacts required : USA(48
states) 25 members; OX 15 members,
and Oscar 5 (OX only). All bands, all
modes. Send log data to Ed aernn.
W2MIG, 47 Palisades Road, Elizabeth,
NJ 07208, USA. Random drawing of
award winners w ill determine the winner
of the special Club Trophy. Please ln­
crude return postage.

politan Archipelago IC8; Eolie (or Lipari)
Islands 109; Island of usnca IE9; Egadi Is­
lands IF9; Pelagic Islands (Lampedusa,
etc.) IG9; Island of Penteltena IH9; Chera­
di Islands IJ7; Trerruti Islands IL7; Minor
Islands surrounding the island of Sardinia
IM0; Sardinia Island IS0; and Sicily Island
IT9 for a total of 13. A special endorse­
ment will be mentioned on the award if all
13 islands are contacted (or heard). In or­
der to be credited forthe award, contacts
(or heard) shall be made with stations per­
manently located on the islands or island
groups. Credit will also be given for con­
tacts (or heard) made with stations oper­
ating temporarily from such locations.
These stations shall identify themselves
by using their regular call followed by the
prefix assigned to that specific island or
island group.

6 . Application. Applications must in­
clude all data regarding contacts (or
heard) made, applicant's name and ad­
dress in block letters, and should be for­
warded with the QSLs or other type of
written confirmations of the contacts
made, (or heard) together with 3 US dol­
lars or 10 lACs, to AAt Awards Manager,
G. Nucciotti, 18KOB, via Fracanzano 31 ,
80127 Napoli. Italy. GCA will not be ac­
cepted.
Ballarat Amateur Radio Group (B.A.R.G.)
Awards Program (Australia)

Begonia Award: VK's are required to
contact 10 Ballarat amateurs; OX (out­
side Australia), 5 Ballarat amateurs. Any
band, mixed, and any mode. Send appli­
cation and $2.00 to Maurie Batt, RS.o.
Aokewood Junction, Victoria 3351, Aus­
tralia, or BARG., P.O. Box 216E, sana
rat East 3350, Victoria, Australia.

Welcome Stranger Award - Ten Ten
Chapter: Prerequisite-be member of
10-10, and 10 meter contacts only. Basic
award requires 10 points . Cost is $2.00
airmail. Send applications to Geoff Smith,
VK3NLZ, 829 Laurie Street, Mt . Pleasant
3350, Victoria, Australia, or to P.O. Box
247E, Ballarat East 3350, Victoria, Aus­
tralia.

Sovereign Hill Award: Required are
contacts with 5 Sovereign Hill members,
including one "local" identified by the let­
ter " S" following the number. Stations
outside Ballarat have either the "A" or
"G" suffix with their number. Cost is
$2.00 airmail. Send applications to
Yvonne Slade, VK3VON, P.O. Box 68,
Ballarat, 3350, Victoria, Australia, or P.O.
Box 247E, Ballarat East 3350, Victoria,
Australia.

Ballarat amateurs include: VK3DS,
3GM . 3GR. 3HW. 31V. 3KU. 3KY, 3LJ.
3NU, 3PH, 3SE, 3VU*, 3ZL, 3AAG, 3ABI,
3AOP , 3AGL, 3AJR, 3ALM*, 3AMH,
3ANH*, 3AQM, 3AAS, 3AX.H, 3AGY,
3AZE, 3BMH, 3BM L, 3BNC*, 3BNT,
3BPK" 3BOE, 3BSC·, 3BTX, 3BWC"
3NBN, 3NCU, 3NG L, 3NGY*, 3NHN,
3NHT, 3NIH, 3NLH*, 3NLY, 3NLZ*,
3NAS, 3NTG, 3NUC, 3NUI, 3NUY,
3NSA* , 3NVC, 3NVF, 3NVJ * , 3NVZ,

WSA•

Worked South America Award.

All American Alligator Award: In an effort to
restore good operating practices to the
amateur bands, a group of Morton Arne­
teur Radio Club members have under­
taken the sponsorship of this award. This
probably least-coveted certificate will be
issued to those stations which exhibit
acts inconsistent with the spirit or law of
amateur radio. We hope the award will be
received in the same spirit as it isbeing is­
sued. Contact the Morton Amateur Radio
Club, 701 Columbus Ave" Morton, fL
61550.

All American Alligator Award.

Worked Italian Islands Award (W.I.I.A.): This
award was formerly issued by the DX Old
Timers Club (DXOTC), and it was discon­
tinued when the Club ceased activity. The
award has now been taken over by ARI.
New awards will start with number 101.

Rules:
1. Scope. The award is issued in order

to promote activity from islands belonq­
ing to Italy, and especially from minor ts­
lands.

2. Mode. The award will be issued for
2 XCW,2 X SSB, and 2 X nrtv.No cross
modes or mixed modes are allowed. The
award is also available for s.w.l.:s with no
mode restrictions.

3. Bands. Contacts (or heard for
s.w.L's) can be made on any band be­
tween 3.5 and 29.7 MHz, including those
allocated by WARC 79 as soon as they
are officially allowed in Italy.

4. Validity. Contacts (or heard for
s.w.l.'s) made on January 1,1982 or after
will count for this award.

5. Contacts. The award will be issued
for contacts (or heard for s.w.1. 's) with not
less than 10 islands or island groups ac­
cording to the following fist: Tuscan Arch­
ipelago lAS; Pcnzfane Islands IB0; Nea-

All '~t " I(A"
OllKO'lTOfl

. ....0
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Notes
Yes. it is hard to keep up with things

without a score card- Hi ! So excuse me
jf I repeal myself, but many people miss
important items. Yes, I do have a copy of
the General license of WD4IUY,courtesy
of Bill. WA3ZMY. so her OSO'SlOSl 's will
coun t for USA.cA. Those which do not
count include WB2HTX. WBSWOE,
WB6CKU, W6NV and W6VK and KL7NV
used by a pirate , WB9TKE used by a pi­
rate, and W9HAT.

The cost of all CO awards is $10.00 for
non-subscribers and $4.00 for subscrib-

ers, who are required 10 include the mail­
ing label (or a copy) from a recent CO.

The cost of the POD 65 has gone up to
$9.00.

Those interested in saving money on
postage for OSLing, send S. a.S.8. to the
Mooile aSL Bureau, P.O. Box 146, lake­
side, CA 92040 for details.

For information on the Mobile Amateur
Radio Awards Club. send $.a.S.8. to Jon
FogdaJl. N0AGW. 7120 126th Street CT.•
Apple Valley. MN 55124.

The B & 8 Shop. 1348 Pinewood Drive.
Woc:x:lbury. MN 5511 9, prints special mo-

bile OSL cards and other booklets about
County Hunting. Send an s.a.s.e. for oe­
tails and costs.

My January column had data on differ­
ent awards directories. Due to the big in­
crease in postal rates in Canada, the cost
of the directory sold by VE3GCO is now
sa.OO.

If you do not yet have the data on the
14th Annual MARACICHN County Hunt­
ers Convention. San Diego. California,
July 7-11. request this data from Dave,
W6CCM. Good hunting.

73,Ed,W2GT

MY COMPETITION KNOWS ME•••YOU SHOULD TOO!!!

HAL'S SHOPPER'S GUIDE

SEND SASE FOR FREE FLYER

HIGHLY STABLE DECODER KIT, CO...ES WITH 2 SIDED, PLATED
THRU AND SOLOER FLOWED G-IO PC BOARD. 7·561'" 2·7.-02. AND
ALL ELECTAONIC COMPONENTS. BOARD "'EASURES 3V. )< Sift
INCHES , HAS 1211NES OUT ONLY 13I.tS
DELUXE t2.aunON TOUCHTON£ ENCODER KIT uhllzlOQ I'" new
ICM 7206 ch.p, PrO¥I(let bolh VISUAL AND AUDIO incllcatlOf\' !
Comes with lI Sown lWO-IOt'Cl a'lOd lzed alumInum ea.t>onet. M.., ....8'S

onl)' 2 "" " 3 .. ". Compli". WIll> Toue'"Tone pad. boan:l . ery.l al , ehlp
and all ~5iIrycom~I' IO f,nish lhe k'l .
,""ICED AT _ ,................ . ... 129.'5

HAl SI1·12 siog le line in. 12 II.... oul. eomplel e wilh 2·sided plaleo­
IhrQUgn G-l 0 board and all~". Uses S8\'ef'I 5111'. and Ih...
7402·s. PRICED AT. • . • • • • . . , , , 13II.1S
HAL 567·15 siogle line in. 111line. OUl , eomplete wllh 2 i_ pl«leo-
Ihrough G·10 board arid all eomponenls; Inehxles 22·pin edge eeeeec­
lor. Uses lIignl 567's and lour 7402'• . (SH eonslfu<:11on arllele In A",il
1961 Radio & Eleelronie. lor eomplel. w.ileup.1PAICED AT. . .. ,. see.1S

CLOCK KIT

•
HAL 2304 MHz Down Converters
(freq. range 2OOOMHzJ2500MHz)

2304 mocIeIl2 kit (with pre-amp) , 159.95
2304 rnoct.4.3 klt(wlth High Gain Pre-Amp) $69.95
All abo.. model. with eo.ll: tlttlng. In" Out and with

W..ther Prooled D'- Ca.t Hou.lng.
Factory Wired" T••ted 5SO.00 additiona l
Power .upply IdtiouboYa 524.95lbulltS34.95

DOWN CONVERTERS

..

HAl 71 FOOR-OlQIT SPECIAl-11.95- OPERATES ON
t2-VOLT AC (NOT SUPPLIEOI. ~VISIONS F~ oc
"'NOALARM Qf>ERATION

6-DIOIT CLOCK. 12/24 HOUR
COMPlETE KIT CONSISTING Of 2 PC GIO PRE-DR1LLED PC
BOARDS. 1 CLOCK CHIP, 6 FNO READOUTS. 13 TRANSISTORS, 3
CAPS. 9 RESISTORS, S OIOOES. 3 PUSH·BUTTON SWITCHES,
POWER TRANSFORMER AND INSTRUCTIONS,
00.....r BE FOOLEO BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA
,""ICEO"T " ' 12.'5
CLOCK CASE A"ailable arid wil l III . ny one 01 Ihe abo"e elock,
RegUlar Priee. ..$6 ,50 Bv1 Oftl, ....50.-hotn bouvht with elock
SlX·0I0IT ALARM CLOCK KIT lor home, eampe., RV. 0' helCl..:l.y use,
Opelale, on 12""011 AC 0' DC"rId has 11,0wn6Q-Hz time base on lhll
board. Complete wilh .11 e1eel ronle components and Iwo-pieee, pre­
drille<! PC boards . Bo.rd ,ize 4" x 3". Complele with speake. and
aw'tehes. It ope.ate<! on DC, Ihefe i, "Olhlng more 10 buy.'
'""ICED AT .,I .I S
Twel.,.-If()lt AC line eord lor tho.. wl\o wish to ope..te the elock from
11o..vollAC. 12,t!>
"Fi" ctcce ease .<)IfertlfIe(J eee-e.

CIRCLE 111\ OH READER SERVICE CARD

HAl ·TROHt X

1469Y5

.'
•
.'

ACCUKEYER

PRE·SCALER KITS

FREQUENCY COUNTERS
COMPlETE KITS: CONSISTING Of EVERY ESSENTIAL PART NEED­
ED TO MAKE YOUR COUNTER CO"'PlETE_ HAl«lOA 7.()IGIT
COUNTER WITH FREQUENCY RANGE OF ZERO TO 600 MHz
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE
FOR HIGH FREQUENCY: AUTO"'ATIC ZERO SUPPRESSION TIME
BASE IS 1.0 SEC OR ,1 SEC GATE WITH QPTION"'L10 SEC G"'TE
",v"' ILABLE. "'CCURACY :I: ,001 UTILIZES tc Hz CRYST"'L S
WM.COMItlETE KIT _ _......• .Ita
H"'L·3llOA 7-DIGlT COUNTER tSIMILAR TO HAL-600A) WITH FRE·
OUENCY flANGE OF ZERO TO 300 Hz COMPLETE KIT '1.
HAL·$OA 6-0IGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO
50 ... Hz OR BETTER. ...UTOM...TIC OECI ...AL POINT. ZERO SUPPRES·
SION UPON OEMANO. FEATURES TWO INPUTS: ONE FOR LOW
FREOUENCY INPUT. ANO ONE ON PANEL FOR USE WITH ...NY IN·
TERN"'LLY MOUNTED HALTRONI X PRE·SCALER FOR WH ICH PRO­
VISIONS H"'VE ALREADY BEEN MADE. 1.0 sec AND.l SEC TIME
GATES, ACCURACY :I: .001% , UTILIZES l o..MHz CRYSTAL 5 PPM.
COMPLETEKIT , • . "". " • • . .... . . , 'lot

HAU79 Clock Kit FREE with every Counter
Plu s A FREE In-Line RF Probe.

HAL300PRE .. ...... . . . . . . . . . . . • • . . . . • • . 514.95
(Pre-(lril led Gl0~rd .ncl a" eoml)Onenls)

HAL 300 A/PAE 524.95
(Same as abowl w,lh ~eempl

HAL 600 PRE 529.95
IPre-dol led GIOboatd encl ell comPQnenlSI

HALeooAlP" E " S
ISame as abowl 001 W.lh ~eamp)

..

HAL 1 GHz PRE..SCALER VHF & UHF INPUT AN D
OUTPUT OIVIDES BY 1000 OPERATES ON A SINGLE
SV SUPPlY PRE·BUILT & TESTED , 579 95

ACCUKEYER txm THIS ACCUKEYER 15 A REVISED VERSION OF
THE VERY POPULARW8<lVVF ACCUKEYERORIGINAUY OESCRIS.
EO BY JAMES GARRETT, IN OST ......GAZINE AND THE 1975 RADIO
AMATEURS H...ND8ooK. l ll.85
ACCUKEYER- MEMORY OPTION KIT THIS AceUKEYER MEMORY
KIT PROVIDES A SIMPLE, LOW COST METHOD OF ADDING
MEMORY CAPABILITY TO THE W8<lVVF ACCUKEYER. WHILE
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOVE AC·
CUKEYER. IT CAN ALSO BE ATTACHED TO ANY STANDARD AC..
CUKEYER BOARD WITH LITTLE OIFFICULTY. " U S " H AL" HAROLD C. NOWLAND W8ZXH ~~ l

SHIPPING INFORMATION ORDERS OVER 52!> 00 WILL BE SHIPPED POSTPAiD EXCEPT ON ITEMS WHERE ADDITI DN"'L CHARGES ARE REQUESTED:
ON ORDERS LESS THAN 52500 PLE"' SE INCLUDE ADOITIONA L S2 .00 FOR HMWlING AND MAILING CH...RGES

HAL.TRONIX P.O" BOX 1101, SOUTHQATE, MICH. 48195 PHONE (313) 285·1782
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Here's another piece of fine gear put into QRP service
simply and economically.

QRP Operation With The
Ten-Tee Triton Transceiver

BY KENNETH O. GOULO·, WAISLU

A re you the owner 01 a ten-tee Triton
series transceiver? Have you considered
the inc reased potential of these fine
transceivers jf power output could be
switched at w ill? If so, here's a methode'
converting them to QRP power by using a
few addit ional parts and slightly altering
the back panel.

My good fr iend Phil ip Ott, WA0NLK,
and I decided to operate ORP in a Field
Day competition. My Triton I could per­
form well if the output could be adjusted
to qualify for the QRP division in the con­
test. With this in mind, conversion of the
Triton was necessary.

In preparing the Triton for contest
competition. I became aware of its ln­
creased versati lity as a portable h.1.
transceiver when operated allow power.
Since it' s desirable to switch from high to
low power at will , the rather inconvenient
manner of bypassing the power amplifier
block and cutting off B + and bias vert­
ages described in the manual is unsatis­
factory. However, the method of modif i·
cation presented here makes switching
from high to low power simply a matter of
flipping a switch and plugging prepared
cables into the back of the transceiver.

Modification Preparations
and Needed Parts

Cables and parts needed to complete
the modiucauon of the Triton are the tor.
lowing:

1, One 24 - length of RG58/U with RCA
phone plugs on each end.

2, TwoS -toB-lengthsofRG58/Uwith
RCA phono plugs on each end.

3. One D.P.D.T. toggle switch with 10A
contacts, Radio Shack '275-1533 or

-304 Walnut St., Tipton, IA 52772
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Top view of Triton I showing the reia/ive
positions of the D. P.D. T. switCh and the

phono jacks.

1275-1546 (D.P.D.T. toggle with 18A con­
tacts needed for Triton II).

4. Some RCA phone jacks.
5. lengths of RG5B/U or RG174/U

coax as needed to complete changes in­
side the transceiver.

Modification Procedure
First, remove the top and bottom cov­

ers of the Tr iton cabinet. Since access to
four phono jacks on the back of the trans­
ceiver is requ ired for completion of the
modification, th is may be accomplished
by using the ex isting jacks. disabling
those parts of the Triton c ircuitry consid­
ered unessential to the operator, or by in­
stalling additional jacks as desired. The
D.P.D.T. toggle switch is mounted on the
back cabinet panel to the right of the an­
tenna connector (top view). The small co­
axial cables to both the input and output
of the power ampli fier block are cut ap­
proximately in half. Each severed end is
then connected to a vacant phone jack. If
the ex isting cables are too short to reach

Top view of Triton I showing wiring rou te
to the D.P.D.T. switch for cutting B + and

bias voltages.

Back panel of the Triton I with cable con­
nected for QRP (low power) operation.
Notice the position of the D.P.D.1. switch

cuning B + and bias Voltages.

the jacks, additional RQ.174/U cable will
be needed. B + and bias voltage wires
are disconnected from the power amplifi­
er block and rerouted through the
D.P.D.T. switch . •

Upon completion, the cabinet is reas­
sembled. For QRP operation, B + and
bias vol tages are cut and the 24· cable is
connected to the jacks bypassing the
power amplifier block. For ORO opera­
tion , B + and bias voltages are switched

Say You Saw It InCa



To S4H

High p<Jwer

«">«

~
Po wer ampl ifier

~ 80207
I iong RG58!U coble ,s connected to
ORP lOCk, for Inw power 0l'",o"on High power
ond 51 cuts B+ .nd bi., .0I to9O,1

r--,,~

P~A
0 )

PATCH/ORP

0 51 is mounted on
0 back pane l of T riton

To driver
80192

To control
board
80193

Bottom view of Triton I. Cabling is con­
nected for high-power operation.

To driver
board
80192

Fig. 1- The Triton I power amplifier schematic.

Back panel connected for high-power op­
eration, Dymo tape labels are used for

panel markings.

on with the D.P.D.T. switch and the short
cables restore the power amplifier block
to its original operating condition. Al­
though a multi-sectioned rotary switch
might be used in the Triton modification,
the method described offe rs a relatively
simple and inexpensive means of conver­
sion to low power. When ope rating ORP,
as stated in the Triton manual, the ALC,
relat ive power meter, and S.W.r. meter
will not operate, and some other means
of determining adequate drive should be
used (ORP PowerISW. A. Meter).

Operation
During the Field Day Contest, the Tri­

ton I operated flawlessly at the 10 watt
power level, garnering WAQl NLKlPQl 119
contacts, most of which were on 40 me­
ters. Thi rty-six states, including Hawaii
and four Canadian provinces, were tal­
lied by the end of the contest period using
a rhombic antenna at 20 feet and a lawn
mower battery for power.

So, if you like ORO and ORP, you will
find the best of two worlds with the Triton.

tf ~IICOMI
TOP OF THE LINE

NUMBER ONE

IC-720A
ICOM's top of the line - 9 band
HF transceiver, general
coverage receiver - 0 .1 MHz to
30M Hz, 12 VDC operation
(compatible with PS15 power
supply ). 2 VFO 's builtin.

If you' re the type o f person
that w ill settle for nothing
less, we've got what you' re
looki ng for . . . t o p o f the l ine.
We o ffe r more than just the
rig s -' su per service afte r the
sa le. C a l l us soon for a quote
o n you r next ri g.

IC-451A

UHF t ransceiver for 432 MHz.
Ope rates from AC o r 12 VDC,
FM, SSB, CW, 10 watt output.
Squelch on SSB, CW etoe tone.

SERVICE DEPT.
803-366-7158

Call us
TOLL FREE

For A ll Y our Radio &
Com p ute r Needs

800-845-6183

6 meter synthesized, 3 memories.
scanning , squelch on SS8, SOW, 12 VDC
operat ion , (Compatible with PS20 power
supply) . VOX and passband tuning
standard. FM optional . ( Ie -55' , lOW w ith
in terna l AC supply also available.
economically priced , FM, VOX, PST
optional.)

IC-551D

G.I.S.M.O.
1039 LATHAM DRIVE
ROCK HILL, S. C. 29730

ICOM's portable/affordable 80­
10 meier HF ham band
transceiver. IF shift/AM, SSB ,
CW/8 memories/microphone
included standard,

IC-730
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a monthly fsaturs by

BILL WELSH, W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Shortwave Listening-Part II

Ionosphere
Since the ionization layers are enerqiz­

ed by charges emitted by the Sun, it is un­
derstandable that ionization is strongest
when 'the Sun's rays are directly over­
head (about noon),

Layer Designations. Ionization layers are
designed F, E, and D. It is easy to remem­
ber what designation applies to whic h
layer if one remembers that these layers
are fed from the Sun and, from the Sun to­
wards Earth, they are designated F, E,
and 0, respectively. The F layer is at the
greatest height above Earth and the oth­
ers are closer to the Earth's surface.

Effects of Layers. During the maximum
ionization period (about noon), the F layer
splits into F1 and F2 layers. The F21ayer
is the highest one (150-250 miles) and it
takes on the greatest ionization charge,
making it the most useful layer for aiding

This is Carlos Guzman, NP4BP, of Ponce,
Puerto Rico. While operating as a Novice
(WP4AOF), Carlos made more than 2000
contacts, including contacts with ama­
teurs in 75 countries. Carlos obtained the
Novice license May 1979 and he upgrad·
ed to General December 1980; he then
upgraded to Advanced in June of 1981.
Carlos is 25 years old andhe is a member
of the Ponce OX Club. His rig is the Heath
combination of the S8·303 and S8-401
used with an electronic keyer and an an­
tenna tuner. His antenna is a 2·element
Manitoba quad which he is replacing with
a Hv-Getn TH6DXX 3·band Vagi. Listen
for Garlos on the 15 meter Novice band

near 21 ,125 kHz.

o Weak lv lOniled reg Ion

o Moderate ly ion ized region

o Intensely ionized ,egion

Long-Distance Skip Transmissions
Part of the high-frequency transmitt ed

signal travels skyward from the antenna
until it encounters one or more layers of
charged particles (called ionosphere lay­
ers) in space. These ionosphere layers
surround the Earth and they refract
(bend) high-frequency signals to the
Earth's surface. The refracted signal reo
turns to Earth hundreds (or thousands) of
miles from the location of the transmit­
ting antenna, and it can be heard in the re­
turn area. This refracted signal is reflect­
ed off the Earth's surface back up to the
ionosphere, which may again refract the
signal back to the Earth's surface at a still
greater distance from the point of origina­
tion. The refraction and reflection is reo
peated unti l the signal is reduced (attenu­
ated) to the point where it is too weak to
be heard. Each time the signal is refract­
ed back to Earth, it can be heard by those
who listen for it in the area where it strikes
the Earth.

Winte, day

u rHg/a

r '

" ''''
,,,,, - ,

"F, ""
F

0- ~f,
" '''' <
~ E'

-oo X

, ,
E

0 0 ""

Earth-

*2814 Empire Ave. , Burbank, CA 91504

Reception Conditions
On Different Frequencies

F requenc ies below 10 Megahertz pro­
vide the best reception at night. and fre­
quencies above 10 Megahertz normally
provide the best reception during the day.
In addition, these lower frequencies are
generally more useful during the winter,
and the higher ones provide the best re­
sults during the summer. Mio-ranqe inter­
national broadcast bands (such as 31 and
25 meters) are usually good around the
clock and throughout the year. The high­
er frequencies remain useful for a longer
time in the summer than during the winter
because the required ionosphere layers
are energized more during the longer
summer days.

Fig. 1- Basic relationship of the Sun to the Earth and how the ionosphere works. (For
complete information, see The Shortwave Propagation Handbook, 2nd edition, by

George Jacobs, W3ASK, and Ted Cohen. N4XX, available from CO's Book Shop.)
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NEW 14th EDITION

Now you can get the most comprehensive and up-fa-date antenna data avai lable
today . It has the an tenna design to f i t your needs and preferences whether they be for
Yagis, quads, wires, vertica ls, or specialized antennas such as the Beverage. curtain
arrays, or special vhf/uhf applicat ions. You'll find effective antennas for any kind
of real esta te from the apartment dweller to the true antenna farm. The Antenna Book
not only provides practical antenna designs, but also gives the theory of antennas and
transmission lines, including the application of Smith Charts. ~ Propagation
phenomena are expla ined in detail.

The new edi t ion will be ready for mailing in late April or early May. Estimated
page coun t is 400. Price: $8.00 in the U.S., Elsewhere In U.S. funds : sa.50. at your
dealer or direct from :

CIRCLE 112 0/11 READ

YOU WANT IT ? T

WE GOT T!
ANO YOU CAN GET IT FROM US

WITH ASINGLE,TOLL FREE LANOLINE!

(800) 526-0903
(in New Jersey, (201) 469·4599)

Gl" t you r h ands on me equipment you wa n t ,11 New .rersev s
rarqest urstnbutor. Rad'os unnrmtec Order v' a our loll t ree
number. or s lop ,n and Chec k oul . 11 (' rares t mooers O N THE
AIR. at one o f our " Try before you buy opera trng oos.ooos-
I Remembe. fa bfln9 you r ucense I Ptus. you can browse
lflrougfl our fluge serecnco at ba.ga,ns 'n used eocnpment.
books. ceooc.cere. ce-ts. a CCI'S50 fl e s . coa «and connectors
even gel l aclo'y,autfloflled tenaus a t our rnouern service
(lppar lment'

w e ete -e e your ,nlereStS - H F. VHF. UH F OX, Tra ff,c .
Sateurtes SIO Scan , CW SSB FM - we stoce v"tually aume
orccocrs mat WIll help you enrov l hem

CALL FOR THIS MONTH'S

I.
SPECIAL PRICE ON: ..

NEW Yaesu FT·230 2 meter FM xcvr

Cushcraft ARX·2B Ringo Ranger
I" ..

I.i:(jJuLl..!.1::: 1760 Ea slofl A.,enue.

I!.IlLLLiLr Ill..!. Somerset. NJ 08873.

Address m ili l lo PO B ox 347

ER SERVICE CARD

Drake's New
Digital Multimeter
with Advanced
Auto Ranging
Features.

Simpl.,nd "I' IlItp••tt. The IInkt OM Z35D Digitll Mullimett r , ulom,lially
menur.. your ulect.d lunclionl In up It 5 rlnges. II tile laUch" 'Ilu,"",.
Dn h 'l Oigll. 1Multi...l. willllllllV.rlNdclrcu ltl .nd DC .ccurlCY II 0.8'11. 01
rUding • o.~ , I lull lale. AtonIlnully Ietl IOUnds • li,n.' wlllll clrcuil
r.dll.nct II leu tlllll ZO thllli . The liquid ClyltJI lIiSjlI., .nd three lIep
pmldi.n llitur. willi . ut.ze.-.ing. ",I.nt, Inlliation .nd , vtf-r' flQ'
wlrnlng Il l !llli lI. h II Idlll ftr brvicemen II" hotIlly l....

The Or", Oilll.l'.ullllllli. 1iIOId complrlr witllll,nrms IbIn.ry Ill. Is
gruI,r th.n 300 IIn.~ ,rllla. ZD 'lIIp ~rnnt s!lunl sp.n IUb. •nd Uih
arry lng CIt, I...I, 195.1I5

Add I:t.~ Sh'Pll' 1IQ and handhllQ1* order . Send ch«k ...,th orller and
j)I' (hr1fk ' treet add'ess lor UPS sh,pment 01110 reseerus add Sales Ta•

~
- ED In OhIO. or for Cred(l~rd buyers( . i> t · , onlormat oon ca ll : may tall lOU".
- • H1:s--a&&.2421 1-«JO. S43-5612

R. L DRAKE COMPANY ' 'I"!!l!"L'"''''''~'''J'
~ RlChaflI Sfred. MWTlI$burlil,0tIl0 4~2, L..:::.J

"
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Bill McLean, KABJRL. of Ann Arbor, Mich­
igan, has been licensed since June of
198D. Despite limited operating time, Bill
has contacted 47states and 5 countries.
His station includes a ten Tec Century21
Transceiver,«ever,crysta/calibrator, Au­
tek QF·1 Active Filter, Micronta SWR Me­
ter/Antenna SWitch, Dentrondummy load,
and an Antenna Supermarket AV· 7 Verti­
caf (With afuminum radials) mounted in
his baCkyard. Bifl is a 44 year ofd college
teacher and industria/ training consuf­
tantoHe advises that this column helped
him decide to get an amateur license af­
terputting it off for about 30 years, and he
urges everyone who wants to become an
amateur to do so without further delay.
BiI/plans to upgrade by the time this pic­
ture is printed and to be working DX(dis­
tant stations) with a new Yagi beam an­
tenna. He hopes to homebrew a solar
powered ORP(low power) rig and to use it

in the next ARRL Field Day Contest.

long-distance (skip) transmissions on
high frequencies. The F1 1ayer is closer to
Earth and it is not as highly ionized. The
F1 1ayer refracts lower frequenc ies (long­
er wavelengths) back to Earth. The Elay­
er forms daily by mid-day at a height of
about 60 miles above Earth, and it reo
fracts relatively low frequenc ies (about
5-10 Megahertz) back to Earth. The D
laye r is also maximum at mid-day and it
absorbs radio signals below 3 Mega·
hertz.

lonosph,re . t Night. As nighttime nears,
the Sun's ionization rays strike the
Earth's ionized layers at increasingly
oblique (less direct) angles, auowinq the
Earth 's ionization layers to lose their
charge. As this effect increases. the low­
er layers merge up into the composite F
layer, which forms about 150 miles above
Earth at nigh!,

Reception Chang,s . As you probably
know, shortwave radio reception is not
constant. There is an tt -year sunspot cy·
cle which caused shortwave signals to
propagate exceptionally well around
1980 and which will help us again about
1991. In addition to the 11-year sunspot
cycle, random explosions on the Sun's
surface (called fla res) emit unusually
strong streams of charged particles in
several directions throughout our Uni·
verse, with some bombarding the Earth.
These extremely strong bombardments
alter the normal refraction (bending back
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Table 1- Examples of unusual transmis­
sions that can be monitored.
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--­us VOlMET
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U S COAST GUARD

AMVE R-co.SIl
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MARINE

Coas ts

Great Ulkes
Inland Wile"...,.

wutAAY AFFI L"'TE RADIO
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t,lIUTARY",R·TQ.GROUND
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CODE BEACONS
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US NAVY
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GuantaRamo 80,T~........_.
- ,'"T,_ sal_
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"'00ece 00
100,00

"".00

$10,00
' .00
a "

$99,00
"00
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3600
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429,00
.. 00
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4',JJ 812·422·0231
MON·Ffll 9AM-&PM • SAT 9AM-3PM

W, ire l or Ou' II. ...."" uSed eqUipment I,.,

808 N. M.in • Ennnllle.IN 47711....
~ BA.RO Reader
~ BA· RC RcvICode Conv , Xm l
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CK·2Conlnt Memory Kere,
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lsopole 1441220 "',",2
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AnI. Book new & ImPfO'i«l
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H073 Cl0.11oq. " -I RotllOl'
U-llXI~1 1 Rotetor
AlPHA-DElTA
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I-fV2KW Lig~t nlno Pl'Ol~tOf

AM IECC ....m. I....' "A.,;l lo f'*"Y Course
ASTROH
RS1A$-1 AmpPow., Supply
RSI2A9-12Amp
RS2OA16-20Amp
RS20M 16-20Ampwlmete<
RS35A~~Amp

R~M 25-35 Amp ...imete r
AlDEN PCS3OOllI300
Most accesso<le. In stOCk
8'W Folded Dipole (SUllO' Anlen"..)
SASH St udyGuldel
BENCHER BY·' Piddle
BUTTERHUT HF6V
CUSHCRAFT
A3Tribender3 EL
AIT,lballd... EL
2UB ,.El2 "" 'Boomer
32·1919El2 Ml,5upeI' 800mef
Mlnyolt>ers in . Iock......
CNA2002 2.5KWAulOTu.­
CNA l001 .5KWAuloTu.....
e N 520 1.8-«1 MHz sm.11MI •.
CN620B 1 .8_1~MHI "t.

OflAKE
TATA XCWI'
TR5XcYf
ENCO.... CSAHTECJ
ST·l4CiuP
Sf-4<IOfuP
All ac""$$OI'i.. in ,lock

""CT2looTe<mlnal
K821OOKe\",,,.
CWR885A eieRelder
HY·QAIN
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TH3 MI<3S3 ELTrlbe nde r
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HAM IV Rotl to r 1 ~ sq, It.
TeIlt*I,l.. Rotllor 20 'Q. II.
HDR-3llO 25 sq, II.
Mlny Olflenl in IlOCk
~..
".. . ' l n il i<:enl xe..,
130Exce lent RIg!
PSIS Pow..Supply
PS20 Heavy Duty PS/SpI<r
25IA 2 ',W All....",.
290A 2 Mt, All MOdoI
25A 2 Mtrv....,. SrnaJI Mobile
2AT2 MtrH.ndHeld
L.arll" ,tock 01xcYfa & eccesaories".KT3oIA4 EL Trlbander S31~.00
KT3oIXA6EL Trlba_ ··8NuliluIAnt. " ees.ec
KANTRONICS
Interlace
Ml n~T..mlnal RcyiCOd<t Cony, Xml
LARSEN NLA l~M '" 2 Mlr Mlg,."496 Keyboerd
941CTuner
HMO P re amp
HUlla Stock! C.lllor Di.count!
MIRAGE

'"atoe
81016

"""HFIIIHF Me.... (~% accuracy)
SHURE
.....v V8<)'NICfI Mit!
TEN·TEe
~OmnI C

5lI00elta
~ArllOl'
All ac:cesson.. In IlOCk
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Round after round of transmission, durable all­
weather UNADrLLAlREYCO bahms. traps and kits
will take you the distance. UnadillaiReyco will sup­
press feedline radiation and maximize antenna effi­
ciency better than any competitive HAM line .

Other Unadilla/Reyco products include low pass filters,
quad parts, insulators and endsutators . Call for our free
catalog and the name of your nearest dealer, Hamfest
managers : we cooperate . Remember: Unadilia/Reyco
will take you the distance .

UNADILLA/REYCO
Division of Microwave Filter Co. , Inc•

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1·800-448-1666 TWX 710-541-0493

NY/Hl/AK/Canada (co ll ect) 1-315-437-3953

LONDON: AMCQMM 0 1 804 1166i VICTORIA; 5caIar 725
9671. PUNTA ARENAS: Novedades Rasmussen 2 23 2 71BUENOS
A IRE S; M ulti ·Rad io 773· 12661C OL. ANAHUA C; Rad iac
2 ·50·32·40,FRANCE: SFL (901 5339 40 (901 6 1 1258

The Big Signal W2AU Balun
gives you the right connec­
tion between any antenna
and transmitter . The W2AU
Balun can withstand 600 lbs .
of pull . has a bu ilt-in lightning
arrestor and can handle full
legal power . For more than
20 years , it's been the
choice of HAMS. Armed
Forces and commercial com­
munication around the world .

UNADILLA/REYCO
HAM products that go the Dx.

FOREIGN HAMS

The Old Reliable W2VS
Reyco Trap will always give
you the perfect dipole . Pro­
fessionals demand Reyco
Traps because th e y 're
weatherized and can withs­
tand 500 lbs . of pull .
Developed by veteran HAM
W2VS, Aeyco Traps are

... ....1 paired by prec ision trequen -

c'i;,

The W2AU/W2VS s -bano
Ant enn a K it in c ludes
everything for low SWR on
40 and 80 meters, and
resonants on 10 . 15 and 20 .
The quality crafted com­
ponents in this kit are time
tested by HAMS around the
world .

KITS

••­.--"'••-j­••
"

'tJWtl !VPPlY KIT
1 11.'5

TRIDNYX IND. INC.
6219 COFFMAN RD.
INDIANAPOLIS. IND.

I 46268
(3 171 29 1- 72 80
13171291·2995

Take command of your
scanner or short wave
receiver. learn where
fa look and when fa
lisfen with help from
MONITORING TIMES .

ANTEltltAKIT
1 /1. , S

1900 - 2500 MHZ

I '-t. '(J,,~' JJ WAlltfU I '-t. 'O;fU
'U·'IIIU'A/(' 11 S'AU#! I " WU ' KIf ,,!I.
StJl'tl Ft DW!' I J I (/(J TU I I JIll tflJVfTAIU

J Mil'" fUll!. 1 NVfl ~U(JLAT(JK

1 ,,, " #Its I ,., " "IIt I FIltt TII/(III# PDT., ( If" tAn °lflU lo 1 .'111' t An WIT/( IW"(((

I UStfTIJU I MI VIfTlII# 'of' I ( H U E 11//(1/(; N T.

• "Uil/tEI eDltl, I "fO l lill/U T" 1 KIIOII
FAU D,Y wtJfllI , I JUI TAIf' IDlT J -" (#III1[("U

I /I Mil ( tf'. • N WU "DIU

IfS((}(JItTS I II ( /((JK!
$U"'[1 ( AllltiTS J USI!TtJU.._u_.. ...-..... .., •N. ...

_ '_'0" ,..., 'N. .. , J IISK tAn... .. ,.. ...
M,flfflIA(TV#[I ....... ... I !IIIM"t,,,..... .., ... I In'MIItI'",U(AIUSE" , . . .. '1' ...

SWlrell" ,u. ....". ..... ...... ....." .... '" ,.... ...... , . , , . " ._ .., If . _. I iU WITH N(J[IU........ on 'I." --"_1'1.

BeA Better
Listener.

CI RCLE 25 ON READER SERVICE CARD

Tune In: • Drug Smuggfing Communications
• Pofice Action • Space Shuttle support

• Clandestine Broadcasts • Spy Networks
• Military Air-To-liround • Ship-To-Shore liiks

...And Much,Much More!

Published bi-m onthly, it 's the only
brosd-spectrum publication written
for the serious listener.

MAil ORDERS
ADD 15.00 FOR SHIPPING AN D HANDliNG

I ~=~" =O;IANA RESiOE NTS AOO. 'llo SAlES TAX
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COMMUNIC A T IONS DIV IS ION

CALLTOLL FREE:
1-800-223-2642

Ask far Dau "Jae "Chin-KB2MU

Strvlet

Human (Audio FreqLlency) Heating Range
Ailc fa ll RadlonavIg3110n
Miscellaneous
Manllme Mobi le Telegraphy
RadiOnavigalion. Mobile
Marillfne Coastal Teleg raphy
F.~ed Alaska and PublIC
Airc raft NaVlQllllOl'l
Marit ime Aadooavigalion
Aircraft RadlOMviga ll()(l
Marit ime Mobile DirectiOn Fin(lmg
M,lrIt ime Mobile Telegraphf
Mobile Government
Ampli tude Modulat ion (AM) Broadcasting
Pul;'llic Safety (Police, etc}
Public Service
Amateur and Loran
Mar itime Coastal and Mobile
Maritime Mobile
Mal itime Phone Distress
Maritime Mobile Phone
WWV, Official US Time and FreQuency
Maflt lme Mobile Phone
AeronautiCal Mobi le
PublIC Safety
Aeronautical Mobi le
Amateul
AeronautICal Fixed
Marit ime Mobi le
Aeronauhcal Fixed
AeronautiCal Mobi le
AeronautICal Fixed
WWV. Official US Time and Frequency
Aeronautical Fixed
Aeronautica l Mobi le
Aeronautica l Fixed
International Broadcasting
Marit ime Coas tal and Mobile
Aeronautica l Mobile
Aeronautica l Fixed
Amateur
Aeronautical Fixed
Marit ime Mobile Phone
Marit ime Fixed and Mobi le Telegraph
Maflt ime Coastal Phone
AeronautiCal Mobi le
AeronautICal Fixed
Inlernatl()r'lal Broadcast
Aeronautical FiXed
AeronautICal MobIle
Aeronaulic al Fixed
Aeronautical Mobi le
Aeronautical Fixed
tnternatjonal Broadcast
Aeronautical Fixed
Mobile Phone
Maritime Fixed and Mobile
Maritime Fixed and MObile Phone
Aeronautica l Mobile
Aeronautical Fixed
Amateur
Aeronautical Fixed
WWV. Official US Time and FreQuency
Aeronautical Mobile
Internatoonal Broadca st
AeronautICal Fixed
Maflhme FiXed and Mobi le
Aerona ut ICal FIxed
InternatlOl18l Broadcast
AeronautICal Mobile
AeronautICal Fixed
WWV, OIIIoal Time And Frequency
Aeronautical Fixed
Amateur
Internatl()r'lal Broadcas t
Aeronautical Fixed
Aeronautical Mobile
Marit ime Fixed and Mobile
Aeronautical Fixed
Aeronaut ical Mobile
Aeronaut ical Fixed
WWV. Ol ficia l US Time and Frequency
Industrial
Government
International Broadcast
Remote Pickup Broadcast
Government
Industflal. Medical. and CItizens Band
Government
Amateur
AeronautICal Fixed
Government
LOtan and Transportation
Government
PublIC Safety, Industry
Government

kH,

is

"eo
100
110
180
200
285
325
. as."510
535

'605
1715
1800
2000
2107
2170
2194

""2505
2850
3155
"00
3500
'000
' 063
"38
'850
"50
'995
5005
" 50
5730
5950
6200
6525
6765
7000
7300
6195
6285
6745

..""'''9500
9775

'0000
10100
11175
11<00
11700
11975
12330
12400
13130
13200
13360
" 000
14350
"990
15010
15100
'''50tsseo
17360
17700
'7900
"'030'9990
20010
21000
21450
21750
21650
22000
22720
23200
23350
" 990
250 10
25330
25850
26'00
26'SO
26950
,,>10
2_
29700
30000
30560
32000
33000
"000
35000

kHz 10

as,
is
so

'00
110
'SO
200
285
325
'05
os
510
535

'S05
1715
'800
2000
210 7
2170
2194

""2505
2850
3155
aacc
3500
'000
'063
"38
'850
"50
' 995
5005
"50
5730
5950
6200
6525
6765
7000
7300
8195
6285
8745

.."so-c
9500
9775

10000
10100
11175
11 400
11700
11975
12330
12400
13130
13200
13360
" 000
14350
" 990
15010
15100
'''50
,''SO
17360
17100
'7900
'BOOO
19990
20010
21000
21 450
21750
21850
22000
22720
23200
23350
"990
25010
25330
25850
28100
2"SO
28950
">10
28000
29700
30000
30560
32000
33000
"000

Rrtron
Russell
Signals
Sinclair
Telex Hygaln
Trilectri(;
System One
VoCom
W.S. Engineering
Yaesu

• •

/~ . III '. . //:./.

K.D.K.
Larsen
McKay Dymek
M.F.J.
Midland
J.w. Miller
Mirage
Wm.M. Nye
Pace
Regency

/ , /'., , .. "/•.••. / // r ,

AGA
Alliance
Antenna Specialists
Astron
Bearcat
Bencher
B&W
CentUrion
CD.E.
Cush<;raft
RL Drake
Gotham Antennas
Grundig
Henry RadiO
H.M. Elec tronics
Icom
Kantronics

Backed by over 54 years of experience , Harvey
continues to offer the broadest selection and finest
service avai lable for the amateur rad io communi ty.
This expe rience has taught us that the ham needs
special treatment and that is why Harvey has estab­
lished a special division dedicated to the needs of
the U,S, and foreign ham al ike.

One th ing is for certain. A ham will never get the
run arou nd from Harvey. If we don't have something
in stock, we say so and wilt order it for you-or - tell
you where to get it. However. we are sincere ly dedi­
cated to the ham communi ty and, as a result. our

expansive in­
ventory means
that. more than
likely. we will
have what you
are looking for
in stock.

1$W
25 W45th St., NY., NY 10036 (212) 921-5920

,,
• •

(We SpeakYour
Language.)

CIRCLE 18 ON READER SERVICE CARD
78 Say You saw ltln CO



kH, "
,.. Service M.. " MH, .......

35000 36000 rrensconaron 900 940 Il'IduSlrial Mobile

36000 37000 Government 940 95' StudiO Transmitter link, FM

37000 38000 Publ ic $afety,lndustry 95' 960 Industrial Fixed

38000 39000 Government 960 1215 Ae ronaut ica l Navigation

39000 40000 Publ ic Salety 1215 '300 Amateur

' QOOO ' 2000 Induslrial, Public Safety. Mobile 1300 1365 Ae ronautiea l Radar

' 2000 ..000 r ranspo-tatoe and Maritime 1365 "SO Radar

"OOll 50000 Publ IC Safety, Transportat iOn "SO 1700 Radio Sonde. TransportatlOfl

50000 5'000 Amateur 1700 1850 Gavernmenl
5'000 50000 TV. Chal"lOO12 '850 ' 990 Inlernatl(l(lal Control
50000 66000 TV. Channel 3 1990 2110 Studio Transmi!1er Link, Remote Control

66000 72000 TV, Channel 4 2110 2200 Industrial Fixed

72000 75000 Fixe<!, Operational 2200 2300 Government
75000 82000 TV, ChannelS 2300 " 50 Amateur

. 2000 88000 TV. Charmel 6 "50 ' 500 Industrial Mobile and Fixed

88000 105000 FrP.QUEIncy Modulation (FM) Broadcast ing 2500 2700 lnQ.lstrial Fixed

' 05000 " 5000 Aeronautical NavigatiOn 2700 2900 Aeronaulic:al Navigahon
2900 3300 RadiO NsvlgallOO

MH, " MH, ....... 3300 3500 Amateur". '" Airdome Control 3500 3700 Moolle Remote Pickup

'" ,.. Government 3700 '200 Common carrier Fixed,.. ". Amateur '200 "00 Aeronautical NavigatiOn". '" Government "00 5000 Government

'" '" Transportat ion 5000 5650 Radionavigation

'" '" Remote Pickup, Transportalion 8850 6000 Ama teur, Industria l Mob ile

'" "0 TV,Channel7 5000 .", Industrial Fixed
"0 ". TV, Channel 8 6425 6575 Mobile Remote Pickup
'88 19' TV, Channel 9 6575 6875 Induslrial Fixed
19' ,.. TV, Channel 10 6875 7125 Studio Transmiller Link,.. '''' TV, Channel 11 7125 .500 Government

'" '" TV, Channel 12 .500 9900 AadlOl'lavigation

'" ". TV, Channel 13 9900 ,QOOO Government

'" '20 Telemelering ioooo " 500 Amateur
220 '25 Amateur " 500 10700 Industrial. Medical
225 329 Government Civil Aviat iOn and Limiled 10700 11700 Common Carrier
329 336.' Aeronautica l, Governmenl. Public safety 11700 12200 Mobile Remote Pickup

ee,etc.) 12200 12700 Industrial Fixed
336.' ' 00 rnment Civil AVlat lOl'l and limited 12700 " 200 StudIO Transmiller Unk
' 00 ' 06 Meteorological Aids 13200 ' 5000 Government
' 06 ' 20 Government '5000 " 000 Mobile Fixed
' 20 ' 50 Amaleur "'000 " 000 Government
' 50 <SO Remole Pickup and Transportat lOl'l "000 22000 """,~
<SO '" Cit izens RadiO '2000 25000 Government
" 0 ". TV, Charnel 14 25000 30000 Mobile FiXed". 900 TV, Channels 15-83.6 MC/S per channel 30000 ooסס10 Experimental, Amateur, and Goverrvnent

Table If- Frequency spectrum allocations.

01 the broadcasts from all shortwave ste­
tiona throughout the world; this book is
available from CO's Book Shop.

I/'NN is the official time and frequency
standard station of the United States and
can be heard on 2.5, 5 . 10. 15, and 20
MHz; the bestlrequency for reception of
this station is determined primarily by
your distance from it and the time 01 day.

Conclusion
This completes this part of the series

on shortwave listening. Part III covers
publications, tapes, and c lubs.

M O DEL EQ 200
MOSI s,gn..ls con la,n ex ce ss '~e Io"'s .. .~ery I..", h,g ns lIlat
c....se Ih.. m to be m uOOy sounO,ng ,,1'I..'dl0 copy, lack'ng al
"culal ,on ..nd pr esence o r Slb ,lance rs & r sound Sl- These an .
nOylng cond ,t,ons a'e NOT scr-ee b1 aud ,o processmg The
ans",er rs EOU,o,llZ ,o, TID'" Just as oroaccasters and reco'd,ng
Slud'os EO Ine" m,c hnes. Ine EO 200 allo ", s you 10 reduce
dl s to fl ,o n. add c lall l 1, presence and sib< lanc..

Tne c..,d.'sO l'Ias a Two Tone Genera to, c " cu- 1. 81 ,nSlalhng a
Ie", componen lS, 10 U can p,oper ly lune ~OU' sse transm 't1er
r ..o Tone pailS 1( '1 $7 00

MICROPHONE EQUALIZER

HEIL,LTD.
Marissa. IL 62257
618·295·3000

-High quality speech audio
-Increase lark power, 10dB!
-Equalize any microphone
- Be proud of your signal
-Install s easilv In mlc lead
-Brighten up Me·50 mlcs
-Put good lows in 0·104

S,nc.. T96£>. HEll. l TO ""'s bu,ll $OUn<!
S1Sll!'tTlS 10< GfOUPS such .S I"" WHO
STONES. OOt.l Y PAR TO"' . nd If'COill,no;j
SlullOO$ HEll no.. ll"ec IS ,,,,,,r " 'IIf"t,w
10 rhe emal.... ' radIO '",1<1

will find all of these stations simply listed
as "transportation" in Table II.

You will find 9040 to 9500 kHz listed as
aeronautical fixed . but actually, NSS
(Navy, Wash ington, DC) uses 9425 kHz;
tctmto 11175 is also listed as aeronauti­
cal fixed, but actually, NBA (Navy, Bal­
boa, Canal Zone) uses 11080 kHz. These
are examples of the discrepancies which
exist between actua l frequenc ies and the
general frequency allocations shown in
Table II.

The World Radio TV Handbook sup­
plies complete information on the fre­
quency times of transmission and nature I

of radio waves) characteristics 01 the
Earth's ionosphere layers. disrupting nor­
mal communication patterns for minutes,
hours. or days. These ion storms are least
noticeable at the Equator and are most
disruptive at the North and South Poles;
consequently, communication deterior­
ates as the distance from the Equator ln­
c reases, These ion storms produce spec­
tacular light ing effects which we call Au­
rora Australis (South Pole) and Aurora
Borealis (North Pole).

Ionosphere Drift. Scientists have discov­
ered that the ionosphere lasts throughout
the long polar nights. indicating that the
ionosphere layers do drift or spill over
from areas of normal activity.

Frequency Spectrum Allocations
Table II provides a rough introduction

to the var ious radio services that can be
heard throughout the rad io frequency
spectrum.

Even a list 01 frequency allocations as
long as the one in Table II is shortened,
since a deta iled list ing WOUld fil l several
books. Police departments and fire de­
partments operate in the 30 to 50 MHz
and 152 to 174 MHz bands, Highway
trucks operate between 35.78 and 35.94
MHz. Railroads operate from 159.63 to
161 .79 MHz. Taxicabs operate between
157.53 and 157.71 MHz with their base
stations on 152.27 and 152.45 MHz. You

CI RCLE 50 ON READER SERVICE CARD
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1111 S..,....Pr~ tillId"' , 211d lid.
~ George Jacobs . W3A$1( and Theodole J. Cohen, N411.X
A ntW. teYisecl edlbon of the popular guide 10 all )'OUI' prtlpaQatlOll
.-Is ContatnS up-tIHhe--mi1lUte in!ormatJon and charts. and
gutOeS )'OU throulrh producing )'OUr own propagallon dala, 1~
lBlI8S. papertlac;k. S895. Order fCl31-

"'....-
by Rober1 RouINu, VE2PY. and Ian 14oOgson. Vt:2B£N
Easy-IIH,Ul(llwtlal'ld , comprehensive SIlUrce book explains al the
principles or PiCkel raclio , plus a IooIl atll'le comput1lf'S roleand the
perip/lerlJ ectuipment requlrecl . 304 pa'll5 . paperbatk, SU ,9!l .
Orllef 11171.
OXlSI Till ...111 till WIll C••I OX lullttln
Clla rles T. Allen.W~DV , and James tol . Allen, W6OGC, eds.
A compHa hon ol stories oriOina lly pnnte<l In tl'le west Coas' OX
Bulleti n, th.e premier OXbcueun In'l'Ie world . TtIII knowledge and
wit of HUOh Cassidy, WA6AUD, editor and publisher of the bullelln,
are not to be missed by tile true·blue OXll!", 188 pages, paperbaCk,
S7.9f1 , Order ' J 169

Ameeo Amallul I\ldle D""tiOn. An••" SJudy 6uIdQ
Easy·.o-understand qlJeStions and answers based on It1lI Ia'est FCC
stlJdy gu~ , plus sample el3ll1S, will help yOll ITIike sure 'fOIl ' re
ready 10 Sit tOllt1lllitense tests,
__ AMlllIll IlldIl &1... 1C.... Q&A SbllIy 6111d1. 64 pa'll5,
paJllrl»tk , 5U fI , Onlef , A034.
~ Aaniw lUdIIAlhnc,' CI... OIA SIItdy lMIlclI. 64pages,
~k, 51 95, Ofllel" 'A035.
.-..c. "..... Em. a... Q&A S.., lMIlclI. 64 pages. paper­
tlkk , 51 .9f1 Orclel ' A036
C ,111' .... lIIIIlblIt '-'­
by Phil AroerSOIl
For thll 'Do iIfIiIW who willIS to know hOW computltf"S IunctlOll
and bow lilly can !II used wl\h OCher eQllllprT'leM. lilts book is '"
IIli5Y-lG-understilnd irltroducbon 10 the current and Mure uses d
lXIIIlPUllll'S in amateurI~ , 207 pages, twllco¥w. 518 .95. Order

"'".An InttolIllCllln II Radii frtqUlIlCy De'lUn
~ WH, Hayward
PlOVioes )'OU WTlh all tilewtIHllustrated how·to's lordeSigning and
construc ting Itl .• v.h.!., aoo uhL equipmen, . plus mlJCh more
400 paoes , llanlcover. 527.95. llfllef , P16' .

1lle 10 IIfItlr fM HIlIClbMll
by Bob Hell. 1<9£10
GiYM all at tile simj»e delalls lor converting fllal'ly CB rigs. h.!.
transceivers , andcomme rcialgeartooperate on 10 meter f M. com­
plete withVHf transvertflrs lor use on 6. 2. or t 110 meters . Alsou·
plains tileunique systems arid propaganon cllaracterlstics lIIat oc­
cur on 10 meIer fM. 80 pages . paperbi<:k , 504 .9f1. Order 1IM 1 ~ .

A..lelll RIcIlI E1lui p.." fulldlRltntlll.
." Aitlel1 D. I+tllrick, 1<2B LA
Ahighly lrtriguing and inlormative QlJide lO all pl\ases Dl COOYIlUni­
cations eqlIipmentlrom simple~ and II_ minBfS t"'oogll
slow·scan TV and radio I\lIe(yPt· Includes two cl1aplers 01 constrllC­
lion projeJc1s . 284 pages,llardcovlll'. 517.9!j . Order 1f1180.

"--.a CHt I IlCI TIIMry P'Kkip
Acomplete tranng ~ge:COl'UINng the 126·fIilQll!l Novice 111eoly
COU"se and a 6O-mi""te COlle cassene, wIlIcfIluchn!'low 10 send
and TtCe!Vt COde IJP 10 6 \fIOrds per minute . IIIlI a 32·page: boDle
,\Iso included . e fCC·type COlle and tI'eory ezarninations 10 hIIlp
e...n a ral'lk bIQIrnr lIel a licketlzit' 57.50. 0rG8f . AQ2ot

-----
a'lJi~-

THE 10 ~ETER Fill

....~OBOO"

ca " d111rti1
bf TomKI'IIIIII. K2AES
DII..1OIles DI SWII'lII' lTequtncIIs lor IN VHf.-o bind (11111 10
136 MHzl, ....WInduslrllls and 1tIl¥ll1ll.,.1tII ...... plus""
" 1OP MCIIf" ,..-,0IU.S.\PMI...CradIO~. Up.JO.
dllII, c:ornprll-.nsM IlsIirvs 01 hqUIncIIs IIIaI wNcI ohI wlM tit
IlIllI:lIn Irom y(IUI scanner use,
~. 26 pages .~. ~ 9fI . 0rclIr 1C151 .
.... kH, Jrd .... 80 pages. paperbaCk, 57.9!l . Order 1C152B.
" T", Seem" I'Iflitry II U.S. "'--.. f l'llllam lti . 4tll 1Ml ••
120 pages, paperback, 59.~. Orcler lC ' fl2A

TIll f1lIII Utili
by Dick Bash, KL71HP
Amateur radio license earn fIIa""als proven highly successlul in
hel ping iiams pass tile fCC tests , Ma'erlal lor tile books was obtain·
ed by I nte~ing actual applicants lor tile ,xams and wlecting
and researctllng tile questions they had on the exams,
GlllIIr.1 Cli.., 123 pages , paperback, 59 . 9~ . Order , Bl f!3 ,
Ad.,.ncteI Cli.., 108 pages, paperti<lck, $99f1. Order 1t11154 ,
EJlrI Clm , 108 pages, paperback, 5995. Order 11l15~ ,

NI'IIcI CI.... 104 pages, pa perbaCk. 504 95. Orllef 1f1163

WIIld Prt.. SIIYItes fl'lqlllnclu
by TI'Iornas Harrington
A CClIl'IllIfI'Ienslve manual covering tI'Ie Iiekl ol radioteielype~
moni'oring-antennas, iecei. elS. IIfminal unilS , _ . lOIs . and
more. Contains J fllaS'" h IS oIlimesol transmission. IfllQllflnaes ,
plus ITU h i 01_ 50 news SfIVic:fs worlclwicle . n pages. paper­
back. S5 9!l Order 1U17J,

Till IblIt I'IIOIuIlIa &n.,-Till " • • Orr SIrIti "
These easy readll1Q classics belong In the library ol any aetM HaITI.
lOlded with praclicalhOW·1o intoIInabon. W1t1'1~ , cllarts. and
Ior~ arranged lor llanay rtIerence.
.... ArlII_ ltalld"', 2lIO pages, papertlac;k . ss .ss. Order
~14J .

WIrt AIIIIMI. , 192 pages. paperbaCk. 56~ . Order ~1"" ,

AflIIoftIII HllId... , 192 pages, paperback, 56 9!l.llfder~l otfl

CIIIlltiI DuM A*-. , 112 pages, papertla(;k, 5f1 ,9fI . Order
~10t6 ,

VHf H&nclblok. JJ6 pages. paperbi<:k, $6 9!j , Orllef ~lot7 ,

1""",,,1'a HlnclllMk. by W.R N~son . 247 pagtS. papertlack ,
S8 , 9~ , Order ' R172.

Worlel IIiclIl TV H&llCIbIok 1982
Tile world 's only complete directory at inlernational broadcasti"'ll
and TV stations-the eslablished, authoritalilffl guide endorsed by
the world's lead ing broadcasling organizations , A comprehensive
listing 01 short·, med ium· , and lon\t"walffl sta,ions rll'VIsed arid up·
dated'o reflect actual conditions Also ioc ludes speclal leatures on
listening geaf. I\ow to adapt OIdoer receivers 101 use loday, and OX
club activities. fI60 pages, paperback. 516 50. Order 18097
llIIgulitld ""- Suppllt. , 31d Id .
by Irving iii Gonlieb
Pl"es,ents thll operahon and internalworkings 011he latest sokl Slate
IlIQl11ators , plus explains whlln reglllated power suppl", are need·
elland hOW lO iocorporate thllm. InclIIdes praclical Circllitry ~nd dia­
grams. 424 pallfS. paperback, S 1 9 .~ . Ordllf 1$'62.
IInd·AId.
byJames E, OlIrsth, KBffi
NI encyctopeN. 01 miSCelane<lUS amateur radIO Inlolmabon that
every IIam Will treasure. Indudes s ,w r. ilOlllOQlapl'ls , delails 01\

WWV I)roaocasts. bme zone dala. trequency tI1iI1S, and much
more ' 62 pages, wirebollnd,n.~ Order 1f1183

...------------------------------------------
TOTALPRICETITLEORDER 'QTY •

SI1iQp1ng ChargeS $2,00 pe.- order, SI1'pp1ng chatoM Book tot.1
..aived on orders 01 SfJO.OO 0/1 mortI. 8ool<s iI\ippItd
t.aI ....,. , All orders ani prOOIl..ed trw d"'I' they arll ShlpplngC....
reoei,ed, but please allow JOdays lor ,..i...,..lthon
Nor1I\ America. .....,....

CQ BOOK SHOP

Name _

Address _

City---- - - --------=--cc-
State Zip' "'-!ll"I . i
o Check 0 Master Charge 0 Vi sa ...
Card No. Expi res, _

X

Signature requ ired on all charge orders:



Is this new KDK FM2030
the best 2 meter FM radio in the world?

$7.50 western U.s.A.
: ~~~¥~o~ ::'~i~o~o"" $ 309
and a ll accessories. Shipping: $5.00 easte rn US .A.

-Easy to use mobile mount with instant disconnect knobs for fast.
simple removal. DC Cable and mounting hardware, spare fuse, external
speaker plug and complete simplified instruction book includes circuit
diagrams and even complete alignment instructionsl No extras to purchasel

• Control functions: Select memories. show memory channel number,
or select memories and show frequency of channel. or dial frequencies
with two speed selectable control. Instant choice of either 5 or 100 hz
tuning steps. Band scen or frequency scan selectable.

• Frequency shown in 5 bright LEO digits. LED indicator shows when
signal is received Iunscuelchedl. LEO indicator shows transmit.

-Modern LED bar meter shows signal strength of received signal and
on transmit shows relative output power.

-Microphone incrudes tone pad, and up and down buttons to change
dial frequency or memory channels.

- A standard microphone with up-down buttons only is available
separately.

_ The FM 2030 is basically as easy to use as a crystal receiver with
rotary switch frequency selection for full "eyes-on-the-road" mobile
operation.

-And, in case we forgot to mention it, we retained our good polnt-te­
point wiring and printed circuit boards and eliminated troublesome
relays and those pesky internal plugs that can give trouble.

«Smatter case size : 55mm (2 3116'1 high, 162mm (6 318'1 wide,
182mm 113/16'1 deep.

NOW YOU HAVE JUST SOME OF THE FEATURES ••• IT'S UP TO YOU TO DECIDE!

That's a pretty strong claim considering the
competition.
Let's look at some of the features ...

" b... est...

_Nicads for memory retention built in, nothing extra to buy. Disconnect
the FM2030 from the power source and the memories remain!

-KOK continues the tradition of being the ultimate in VHF FM mobile
operations. We make maximum use of multiple function, multiple shaft
controls and only three sets of knobs are located on the front panel.
Still many new features have been added, such as digital RIT, reverse
button, memory channel readout number and morel

-The new KDK 4 bit microprocessor chip is an in-house developed
software which makes all these new features possible. Plug in modules
are used for CTCSS tone and diode matrix duprexing.

-We gave it a very heavy textured paint finish on the case and mounting
bracket that is highly resistant to scratching! No more micro-thin paint
finishes!

-Modern styled front panel with dials intelligently arranged so you can
best utilize the multi-function, easy to handle controls.

e Gnod audio with the famous KDK audio output capability of 1.5
watts . . . you can't blowout our audio lei

- RF power is a good, clean no spurious signal of 25 watts on high and
5 watts (adjustable) on low.

_Frequency coverage 143.005 . 148.995 mhz. SIN better than 35 db
at 1 uv input. Better than .2 uvat 12 db SINAD. Squelch sensitivity
better than .15 uv. Bandwidth at -6db: ±6khz, at -60db: +16khz.
Image ratio better than 10db. Double sopernerrcdvne. Transmitter uses
veriable reactance frequency modulation with maximum deviation set
at +5khz.

_ _ _coo __ e....

ORDER NOW DIRECT ORDER DIRECT., at you, d.....'
Write for brochurt - D.... inquiries inYitl'd1 CALL TOll FREE DISTRIBUTED BY :

w,,;,,:;;.;~o=:':~:7:~o:::.v.:':=i~C::;;"" 800 251 4141 .r':::-::I(=-O':""'::'1
I(

I
Exd.... USA. c.":~:':~ ;o':::;:-Ame""," Dmb".. - ~_ . .."._: ~

:iii: III KDK DISTRIBUTING CO_, INC.
611 SOUTH GALLATIN RDAO - MADISON, TN 31115 - PHONE (6151865-1949 - TELEX 80-8321
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a monthly teature by

DAVE INGRAM, K4TWJ

A LOOK AT THE WORLD AROUND US

SSTV Doing Great

I,

­•-

action of this exciting field.The opportun­
ities for such systems are numerous,par­
ticula rly for today's microwave enthusi­
asts hving in high-population areas.

During a recent jaunt through Florida's
western coastal region, for example, we
noticed a vast number of beach-area mo­
tels and condominiums in their final
stages of construction. One particular
area hosted a large TV·viewing audience
situated in an almost straight-line pattern
for at least 12miles, with a perfect micro­
wave transmitter site located near the
middle of that area . Talk about MDS hea­
ven!

All that glitters may not be gold, how­
ever, and gelling such a TV system rolling
may require a certain amount of personal
ingenuity and business " know how."
Since the FCC stipulates separate owner­
ships for the MDS transmitter and TV stu­
dio setup, a partnership arrangement
may be necessary. A local franchise
must be secured for the projected MDS·
coverage area. Assuming that particular
area isn't already covered by an existing
cable TV franchise and that the city coun­
cil is favorably impressed, the major hur­
dles are past. The final steps inc lude set­
ting up a satellite TV receiving system
(TYRO); rigging the necessary video pro­
cessors, recorders, etc .; and providing a
signal for the awaiting MDS transmitter.

Individual 2.1 GHz MDS downconvert­
ers are available in 100·lot prices from

Applications of SSTV are truly unlimited,
as exemplified by this view and subse­
quent s.s.b. description of classic Euro-

pean sports cars.

Start Your Own Microwave TV?
Have you ever thought of the possibili­

ties and enjoyment associated with se­
curing an income in a field closely related
to amateur radio? Somehow that sounds
more like pleasure than work, and we all
know when someone truly enjoys his
work ,he'sa winner in his field.The recent
flurry of low-power mic rowave TV sta­
tions is such an example, and one which
could set a video-oriented amateur pon­
dering the possibilit ies of his joi ning the

SSTV view of Aztec calendar, along with
description of its use, compliments of
XE2JOF. Were you in on that night's 20

meter activities?

Although reproduced here in black and
white, this color SSTV picture was trens­
mitted from G3NOX to WBtlJUMB via 20
meters. The view was taped, retransmit­
ted to K4TWJ, retaped, and photograph·
ea. A loss of quality is apparent, but the

view is still good.

S low ScanTVactivity onour h. f. bands
continues to flourish in a never before at­
tained manner, and this move shows abo
sclutely no signs of waning. The recent in­
clusion of General Class operators to our
video ranks has also opened a Pandora's
box of exciting and enjoyable operations
which promise to dominate the limelight
of amateur interest for many years. Each
day's SSTV activities ref lect a kaleloo­
scope of scene exchanges from around
the world , as one-of-a-kind personalized
views roll down the screen of monitors in
a rapidly increasing number of amateur
setups. If you 've been considering trying
a new mode or aspect of amateur radio
for renewing a possibly declining inter­
est, SSTV is almost guaranteed to bring
back the excitement of those first days in
amateur radio.

As we've mentioned in previous cot­
umns. getting started in Slow Scan TV
doesn't require a large outlay of cash .To­
day's most popular arrangements in­
valve initial startups using hamtest-ob­
tained P7 gear (an inexpensive way), and
later progressing to a digital scan con­
verter. An unmodified portable television
can be used as an SSTV monitor with that
converter, either temporarily or perma­
nently as desired . A general mixture of
luck, enthusiasm, and ham trading usual­
Iy results in a CCTV camera which can be
used with the digital scan converter for
transmitting SSTV pictures. The budding
SSTVer is then well on the way to estab­
lishing a top-notch video setup. What else
might we say except to coin the old pro­
verb of "one picture is worth a thousand
words."

Leaning in that direction, we've lncluo­
ed several off-the-screen SSTV photos in
this month's column hopefully to catch
your curiosity and spark your interest for
joining our numbers. You've little to lose,
and a never-endlnq term of fascination,
interest, and pleasure to gain. Come on
in-the viewing 'sgrand! Hams shoulc be
heard and seen!

*Eastwood Village No. 1201 $0., Rt. 11
Box 499, Birmingham, AL 35210
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call t oll f ree:nights
1-800-231-3057

look here

(TEX. RES . Call Collect 7-10 PM CT.
M .W.F.1 -71 3 -721 -7920 )

Ve'lt i\jia l
sideband

l ilter

8 id ire<:t io nal
antenna syste m

TVRO d ish and do wnconverter

L__-<O~Am",::P l i vertef

Fig. 1- Basic layout of microwave TY setup consists of TYRO. video recorders, switch­
er. processor. and microwave transmitter. A substantial number of MDS-subscribing

downconverters complete the system.

suppliers such as Universal Communica­
tions in Arl ington. Texas. A simple
scrambler and multiple descrambters
could provide a cost-effec tive yet effi­
c ient means of cloaking the signal from
air piracy. A brief calculation tends to in­
dicate that one or two years of operation
of the overall system should amply cover
all initial expenditures and place the
operation in a profitable category. In­
teresting idea. eh?

YAESU FTl 2395.00
FT902DM 1249.00
FT101ZD/Mark 3 749.00
FT'2OOR./7C&{ zas.oo-e.

ICOM K:3AT/IC4AT 269 ,00 ea.
IC25A 309.00
IC730 Call
IC2AT 249 00
IC22U 269 00

ROBOT 8XlA (+ Rebate) 749 ,00
4COA (+ Rebate) 675.00

KLM KT34XA 469 00
KT34A 309.00
144-14816C 89,95

DRAKE lRS 995 ,00
TA7A 1495,00
R7A 1450 00

AEA CKI 115.00
CK2 89 ,00
MBA-RD 269,00
MBA-RC 349 ,00

ROCKWELL KWM380 279500
COLLINS HIS/N, Mods .

Accessories 10% Off List
KENWOOD Complete Line ... Call
AMPHENOL Silverplate PL259 . 1.00
SAXTON 450 OHM Open Wire

Ladderline .. 20C / ft
BELDEN 9405, 8214,9258. 82 67

9251 RG 8A/U 45 C/ ft
HAL CWR685A

+ Keyboard . 875 .00
CT2 100 699 .00
KB2 100 159 .00

World Radio lV Handbook
. 16,50 ppd . UPS

HYGAIN TH7DX 349.00
10% Off Curtis, Stlerv.Qod. Palomar
BUTTERNUT HF6V Vertical .. 100.00
TONNA F9FT, 9 EL 2 Meter 30,00
KANTAONIC Mmireader 249 ,00

MicroATTY 249 00
ANTIQUE Rare Tubes Ca ll!
MOSLEY Antennas CaU!

days 1-713-658-0268

WJillWU~W[(]
Electronics Supply

1508 McKinney
Houston. Texas 77010

M" STERC"RO VIS"
"'1pro"'H 101> _on e KO!'PI """"re in<localed . Pr ICeS
sub,ea to c:hIo"ll'l wnhout """..::.. e ll rtemS ll...,snt_
Somot rt...... sut>tea _ Ale, TeO<h ,_ nts _ 6"Jl,
tIIK. PlNse _ suff_ posI_ .~r-oce collect

MOS Iransmin er
lremote loca tionl

0010UT

HUO'O OUTPUT

VCRl

' .. !"UT

r---- -,
I Local I

___ -4 ~tud;o camera l
• (optionall I
l. J

Column editor K4TWJ as viewed in his
dimly illuminated shack by high-sensitivi­
ty camera. Fair warning, gang-send
your SSTV views, or we'll be inclined to

show more of this shady character.

transmissions is shown in Table I. The us­
ual transm ission format consists of ap­
proximately 840 lines per picture scan­
ned at the rate of 2 lines per second (120
Jines per minute).

Assuming a Robot 4oo's sync circuit
(U60) were slowed from 1/15 second to
112 second (maybe, as George, W2RZO.
suggests. by the addition of resistance in
series with the 400's width control). vari­
ous portions of each picture could be
stored and viewed. The addition of a
" sliding ramp" vertical rese t could also
be inc luded to sequentially shift each
series of 128 lines for time-elapse view­
ing of each area in the full84Q-line display
(example: first picture equals weather fax
lines 1-128; second picture equals
weather fax lines 128-256: etc.). A few
lines at the picture bottom wou ld be lost.
but if the 400 were switch-modified. its

Video
processor

Main video
switcher

,..OUT

OuTOUT
VC R I

,"""'"
satelli te
~,-

Weather Watching Video Style
Generally speaking, today's seasonal

weather variations might be classified as
anything but mild-mannered and predict­
able. As a result of this situation, many
amateurs are rigging their own forms of
weather-monitoring setups. Progressing
beyond conventional weather band con­
verters and home-constructed rain
gauges, amateur video enthusiasts are
using modified digital scan converters or
specially interfaced home computers for
receiving weather radar displays or
c loud-cover views from our many facsim­
ile sources (GOES. OSCAR 9. etc.).

While the National Weather Service
mainta ins a network of telephone-avail­
able weather radar transmissions (with a
format closely akin to SSTY). they frown
on "unauthorized access" to their sys­
tem by non-subscribers (some area
weather services may be congenial.
while others may Change telephone num­
bers the instant they feel " invaded"). For­
tunately. however. the National Oceanic
and Atmospheric Administration con­
ducts a group of similar weather facsim­
ile broadcasts on various frequencies in
the h." spectrum. A partial list of those

CIRCLE 56 ON READER SERVICE CA.RO

SayYouSawlt InCO 83



Frequlncles
UtlHzld
(kHZ)

4271,6330
9890, 1351 0HF MOBILES

DRIVER
FIXED STATION
PERFORMANCE

Station
CI'

CFH

WFK

NAM

loCI!lon

Ha lifax, NS

Brentwood,
NY

Norfolk, VA

TImes of
Operation
(GMT)

0316,0916
1516,2116
0500.1100
1700.2300
0712-121 2..... 9290
0712-1 21 2-. 11035
1950-2~ 17436.5

oooo-ooso 3357. 4975.
8080. 10865,
16410,20015

Facsimile
Transminlon
ement
Earth surface analysis
of Western North
Atlantic area

Earth surface ana lys is
and 24 hr. forecast

Naval FAX

Hustler HF omeonos deliver
outskrdirg signal reports ­
wherever you're mobile!

Tabfe 1- Partiaf fist of weather facsimile broadcast operations on shortwave bands.
Systems are maintained by N.O.A.A. Additional details are given in the text.

Design your own HF rroone
fran a full seecftco of tee­
qualify; u.s-mcoe stainless
steel ball mounts. QUIet< dis­
connects. masts, sprirgs. coo
resorotors. You con COJer any
6-b-8D-meter bend. O'cose
fran medium or high powef

resonators with broadest
bordwIdth ad boIest SINR for
cptirrun performance many
bard. Easy bard dlongeord
garaging with l-Ust1er's fold­
0Iel most, 00.

Ask any ham - the beG Hf
mobiles on the rood come
from: Husfler - still the
standard 01 performance.

-
3275 North "8" Avenue
Kissimmee, Florida 32741
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Yes, it's all one lady, not triplets. That's a
single, a..second, 12().line view. We 'If let

you ponder how it was done.

original SSTV capabilities would remain
intact.

Several amateurs have rigged their
own setups for direct reception of weath·
er satellite transmissions, and the results
have been very good (remember
W1 BGW's retransmitted weather plc­
tures during the SSTV Net?). One of the
simplest and easiest ways 01 pursuing
this trend involves rigging one of the 169 1
MHz band receiving converters also of­
fered by companies suc h as Universal
Communications. These un its are similar
to 2 GHz downconverters, except larger
cans are used fo r the associated lower
frequency ranges. The resultant views
can be displayed on either a modified lac­
simi le unit or a home computer-inter­
laced printer. (The Epson MX80 and TR5­
B(X; setup seems particularly appealing
for this display.)

OSCAR 9 should be settled into a rou­
t ine schedule of " visual imaging" trans­
missions of known format by the t ime this
information appears in print .The simplici·
ty of this system should make it quite ap­
pealing for mass amateur reception. The
basic required ingredients consist of a 2
meter receiver tuned to 145.825 MHz, an
AFSK demodulator similar to those used
in SSTV monitors or RnY converter
" front ends," and a " t ime readout de­
vice" (either modified facsimile or small
computerlprinter arrangement).

Each of the previously described
weather display systems offers different
capabilities, so there 's no reason to r ig

only one. Set up all of them and have a
blast! NOM systems show weather " at
ground level," GOES indicates cloud sys­
tems as viewed from 20,000 miles in
space, and OSCAR 9 looks at the Earth
from an altitude of approximately 800
miles. There are enough capabilities in
these combined systems to turn your
shack into a full-blown weather bureau!

Tldbtts Here and There
In addition to the color SSTV activity of

Jeramy. G3NOX, Richard, G3WW, re­
ports that both he and G4CZT are heavily
involved in color operations. Both ama­
teurs use Robot 400's equipped with
W9NTP's dual memory boards. G3WW
interfaces color video to the TV via the
red, green, and blue amplifiers, while
G4CZT uses an r.t. modulator directed to
the monitoring TV via its antenna termi­
nals. Both arrangements report very
good results. Watch for these fellows on
14,230 and 28,680 kHz.

Reflecting the support of almost every
SSTVer, AS Magazine has switched from
bi-monthly to monthly publication. Editor
Mike Stone is also getting some doggone
good information from SSTY innovators,
so the video magazine's future looks very
bright . Congratulations and good luck,
Mike.

II you're looking for Africa on SSTY,
keep an eye on 14,230 kHz around 0230
GMT Wednesdays and 0230GMT Fridays
(during the Thursday night SSTV Net).
Several ZS and other OX stations have
c hecked into the net with qu ite strong sig·
nels.

Several South Pacif ic SSTV stations
have been noted on 28,680 kHz. The best
time to catch these slow scanners seems
to be right before the band closes each
evening (between ooסס and 0200 GMn.

Finally, a serious encouragement (ap­
peett) for notes on your own activities and
SSTV projects w hich you would like to
share with others. We'll rush information
into print and ensure that you are credit­
ed. Remember, this is your column, so
drop us a note or letter (and photo) to my
home address given in this column. See
you on 20!

73,Dave,K4TWJ
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~iiCUSTOM TRANSFORMERS
/lEA\'¥·DUTY

REPlACEMENT TRANSFORMERS

·10 Watts Output
·Standard Frequencies Available
"Broadcast Standard Sound
" Hlgh.resolut ion & color video
"Regulated AC Supply Built In

TC-1 ·Tuneable Oownconverter & Preamp

Connect to the antenna terminals of any TV set , add a coco
450 MHz antenna, a camera and there you are . .. Show the
shack, home movies, computer games, video tapes, etc.
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ATV DOWNCONVERTER

ALPHA A710 Power T'anllormer . . • . • . . . • . . . . . . . . . . ..... .. . .. .... _ , 5210,00
ALPHA Am Power T'anslom- 521'000
s n LK·2OXI Plale Tranl 'ormar _. _ $145.00
COUlNS 3Ol.·1~ T'a nslormer _ $145.00
COLU NS:JOS. I Plate T former _. _ S266-oo
COLLI NS 51$F·2 Power Translormer $110.00
COUJJ'& KWS-1 Plale Trans'ormer _ Sl 7!>.oo
COUlNS PM·2~ Transformer _. • . . . . . . . $ llI5.oo
OENTRON DTR 200)L·BPow. T_ former.......•...... ................ $145.00
DENTAON MLA 2!100 Poote' Transfam- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $135-00
DRAII.E l48 PlaleT_,ormer .. , .........•............ .... ........... . Illnoo
DRAKE U BOuttxlMl PlIole T_lonner ... ............ ...........•..... . 5210,00
GONSET GS&201 01201 MK IV~T,_''''"* _. _ $145.00
HAl..UCAAFTERS HT.J201HT-31 Pow. T'_ 'ormer . . . . . . . . . . . . . . $110.00
HEATH HA·IOWamor PlIote T.-forme- _. __ $1:11-00
HEATH S8-22O Plait T.....former . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $l3!5-oo
HEATH S8-220Oulbcwd PlIola Translormer . . . . . . . . . . . . . . . . . . . . . . _ Sl95..oo
HENRY 21( Plate T lonner _ $11!0.00
HENRY 21("~ Transtormer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $11"5.00
HENRY 3/<. Plale Transformer ...••................ ... ... .. _. _ $185.00
HENRY 3/<. DC Fill« CI'lOI<a ., .. . .....•••.•.•.••••.•.• .• _• _. • . • • . • . • . S 90.00
JOHNSON Thuo_ Plate Transtorrr. __ " 40.00
NATJON.f.I. NCL-2lXI) Pow. T,anslormer , $l 3!5-oo
SWAN MK• 01 MKVI~ Translonner _ $l 3!5-oo

Of"F·Tllf:·SIIF:I.F SPECIALS

For lhOM wno wa nl 10 ... lhe ATV ac llo n
be lore flley ccenmutc a campiele I ta llon.
fhe TVe..t 's lor you G'ea l lor pUDl'C se,·
vOCe setups. demoOl. and gell ing a buddy
inle'"",'" JuSI add a n anlenna a nd a TV
sel funed fO CM 2,3. 01. and flh.o In 10 111 TVC 4
milS a C $89.00 -

TVC·4L ex rr. low·noise rersion . . .1105 delirered in USA
HOMEBREWERS; ASK FOR OIJR BASIC FOU R·MOOUl E PACKAGE

CAll OR WRITE FOR OUR COMPLETE UST OF SPECIFICATIO NS. lIahon set·
up <Slag,am, and apuonal accesso<oes whi(:h ;nc lUlle a ntenna s . modulalOfS,
detec lor, '"' gene<.lorS. ca..-as. etc. WE ARE A FUll-llNE SUPPLIER OF
Al l YOUR ATV NEEDS
TERM$: VISA 01 MASTER CARO by lale pnoooe Of mall. or CI>ecl< or money _ by
malt All pncn a.. <SaI.....811 on USA. Allow ftu_ _ 5 ..Iter Of"'" lOf CIaI~ .

FAST:
[P:J) ESCAN [$399)

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

PlATE ll.FMA: 24lX1VAC 0 1.5 """P ICAS. 22O'2«l VAC PIi.., .l1 lBS .......•... ' 166.00
PlATE XFMA: 2«lO VAC 0 2.O AMPccs. l1~VAC Prt., 60 lBS _ 1215.00
PlATE XFMR: 3000 VAC 0 1.5 AMPccs. 230VAC Pli..,60lBS _ 5215.00
PlATE XFMR: 3000 VAC 0 3.0 AM P ccs. 230 VAC PIi.., 120 lBS $3llI5.oo
PlATE XFMR: :lI5OO VAC 0 U) AM PICAS. 11~VAC PIi.., .'lBS , $165.00
PlATE XFMR: «JOllI«lOl) VAC 0 1.5 AM P ICAS. 230 VAC PIi.., 00 lBS _. . . . . . . .. S220.oo
PlATE XFMREIIXKI veT O M AMP ccs. II~VAC Prt., . , lBS _ $165.'XI
Al.MT XFMA: 5.0veT . :II AMP.11~VAC PIi.., 9..5lBS , . .. ...........• .• $ 37!iO
FILMT XFMA: 5.0 vet • lJ) AM P. l1lW22O VAC PIi.., 13.. lBS , 1!0.00
FIl.MTXFMR 7..5VCT . 21 AMP. 105!11 7VAC PIi~9.5lBS . _ $ 31!iO
FILMT ll.FMR: 7..5 VCT . 15 AMP. l1~VAC PIi. 2O.2lSS $ \115.00
FlLTERCHOKE:I.OHY . UAMP DC. 10KV Ins.. .' lSS $ f65.oo
SWINGtNG CHOKE: !5-30 HY. 1,0 AMPoe. lOKV.ns.. 23lBS , . . , $115.00
FILMT. CHOKE.; :Il AMPBi-Fi wounct RF filament Cl'IoI<e(I.8-30 MHZ) , 12.00

AU. TJiANSFORMEFtS AND CHOKES OUAAANTEEO FOA 12 MOHn4S
iIlUny0lharI alI.o ....iIMlla W"- Ior .... Iiat or ......... ...., =-Iom .....'-. choke,

or ulwrabla...aer.

(continued from p. S.J

Spangled Banner, on June 12- 13 commencing at 1600 GMT.
Operation will be within the first 25 kHz of the General and Ad­
vanced bands both c.w. and s.s.b., plus Novice operation, and
on 20, 15, 40,2 and 6 meters. For a specia l cert ificate send
OSO number and s.a.s.e. to WB3KUH, 1806 Willann Road,
Rosedale, MO 21237.
• Strawberry Festival W8FW - The Miami County ARC will oper­
ate W8FW from the site of the Troy, Ohio, Strawberry Festival
from 1600Z June 12 until 0200Z June 14. Frequencies will be
25 kHz from the lower end of the General phone and Novice
subbands on 10, 15, and 40 meters, and 25 kHz from the lower
end of the General phone subband on 20 meters. To receive a
certificate, send O$L and s.a.s.e. to W8FW, Box 21 4, Troy,OH
45373.
• The loBowlng hlmlests, f1"""rkets , ete., are slated lor June:
June 4, 5,6, Ham-Comp 82, San Diego,CA. Contact Or. Mel Zed­

dies, P.O. Box 81537, San Diego, CA 92138, or call
714-274·4087.

June 5, North Ar" Repeater Assoc. Amateur Fair, SI. Paul, MN.Con­
tact Amateur Fair, P.O. Box 30054, S1. PaUl, MN 55175.

June 5, AteUc ARC Hamfest, Fairbanks, Alaska. Contact Herb
Walls, KL7Jl F, P.O. Box 1625, Fairbanks, AK 99707.

June 5, Grand RapidsFestlv,l SWIP &Shop, ByronCenter, MI.Con­
tact Independent Repeate r Assoc. Swap, 562 92nd St. S.E.,
Byron Center, MI49315, or call 61 6-455-2926.

June 5, Superfest 5 Colorado H,m"st, Loveland, CO. Contact
Gene Bellamy, WD00RM, 3124 West 6th St., Greeley, CO
80631 .

June 6, SUrved Rock Ham'est. Princeton, IL. Contact Starved
Rock Radio Club, W9MKSIWR9AFG, RFD 11 Box 171, Og­
lesby, tL 61348, or call 815-667-4614.

June 4-6, Oregon Stlte Him Convention, Seaside, OR. Contact
Don Mclendon, W7GWC, P.O. Box 920,Seaside,OR97132.

June 6, Jersey Shore Hlm'"t, Deal, NJ. Contact Jersey Shore
Hamfest, P.O. Box 2078, Ocean, NJ 07712.

June 6, Rome Ham Flmlly DIY, Rome, NY. Contact Rome Radio
ClUb, Inc., P.O. Box 721, Rome, NY 13440.

June 6, Chelsea SWIP & Shop, Chelsea, MI. Contact William
Altenberndt, 3132 Timberline, Jackson, M149201.

June 6, Mlnlssll, Vlrglnil Hlmillt, Manassas, VA. Contact Jim
lascaris, WA20EJ, 11053 Camfield Ct., Manassas, VA
2211 0.

June 12, KoGlen,1 ARS H,ml"t 82, Kootenai County Fairgrounds,
north of Coeur D'Alene, Idaho. Contact Avon Anderson,
WB7WBZ, N. 1035 Highland Ct., Post Falls, 10 83854.

June 12, Staten Island ARA Rllmarket, Staten Island, NY.Contact
George Rice, Jr., WA2AMJ, 480 Jewett Ave., Staten Island,
NY 10302.

June 13, Champaign Logan ARC Hlmfest & Fleamarket, Bellefoun­
taine, OH.Contact Bud Grlsword. W8JXM, P.O. Box 301, Ur­
bana, OH 43078.

June 13, Goodyear ARC Hamfest, Goodyear Wingfoot Lake Park,
east of Akron, OH. Contact Don Roclgers, WABSXJ, 161 S.
Hawkins Ave., Akron, OH 4431 3.

June 13, Monroe County Radio Communications Hlm"st, Monroe,
MI. Contact Fred Lux, WD81TZ, P.O. Box 982, Monroe, MI
48161 , or call 1·31 3·243·1088.

June 13,Hall of Science ARC Hamt"t. Kew Gardens,Queens, NY.
Contact KA2DTB at 212-738-8887.

June 13, Egyptian Radio Club Hamfest, Granite City, IL. Contact
Egyptian Radio Club, Inc., P.O. Box 1079, Alton, IL 62002.

June 19, Vank.. Hlmtllt 82, Oxford, ME. Contact Bernard R.
Langley, W1EZR, RFD 14 Box 208 L1 7, Auburn, ME 04210.

June 19, Rlrttan Valley Rldlo Club Hamfest & Aelmarket. Dunellen,
NJ. Contact Bob, KB2EF, 201 ·369-7038.

June 19-20, Afth Annual Trllsurt Valley H,mfest, Payette, 10.Con­
tact Samuel K. Sower, N7DOV, 1909 Grant St. , Caldwell,lO
83605, or call 208-459-8132.

June 20, Lake County ARC Old 's Day, Crown Point. IN. Contact
Denny Tokarz, KA9FCG, 6930 Lindbergh, Hammond, IN
46327.

June 20, Jacksonville Area ARC Hamfllt. Jacksonville, Il. Contact
Arthur Hipkins, Jr., W9SBV, 1171 King St.. Jacksonville, IL
62650.
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JOHN A. ATIAWAY. K411F
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NEWS OF COMMUNICATIONS AROUND THE WORLD

F08WR
G5AeX
Heal
HBOOOE
HB9BOE
JY3ZH
JY5HH
JY8ZB
JY9HQ
VU2CP
VU2FC
YK1AA
YK1 AN
TAISU
ST>$A
STISA
005Ha
VKaGK
VK8G H
TF3PT
3A2Af
9A1 AA
VPSBG
VP2LAB
VP2LAG
5W1 AB(EUj
FH(flX
OD55JP
A7XM
ET3PG top. Tenesay)
HZ1 SH
HllFM
FW£eE
J2O::P
KP4A
YS1X
A71AA
A71AH
A71AM
FK8DH
HllBSl8Z4
J2M(EU)
KN1FPOJC6A

A fter over twelve-month's rest from
regular deadlines. it's a pleasure 10 write
another column for you, and altha same
lime to provide a lillie R and A for Hugh,
WA6AUD.· I also appreciate the oppor­
tunity 10 thank Rod Linkous, W70M, for
the many years of faithful service he has
rendered lathe OX readers of CO. Job re­
sponsibili ties require that Rod step down
as Assistant OX Editor. We all wi ll m iss
the unique flavor and Pacific Northwest
perspective his columns have provided.
Good luck Rod and Donna!

The DX Hall Of Fame

"A public not to be bribed, not to be en­
treated. and not to be overawed. decides
upon every man's title to fame."

Ralph Waldo Emerson

In 1967. the CO OX Department estab­
lished the OXHall of Fame as the ultimate
honor for those very few who have made
major contributions to the sport of DXing
at signif icant personal sacrifice. Theorig­
lne! yardstick was " they have given more
to OX than they could ever hope to re­
ceive in return," and the award was per­
ceived as providing the OX community
w ith an opportunity to say thanks for un­
sellish gilts 01 t ime and resources which
have made a meier impact on all 01 us.

Members of the OX Hall of Fame fa ll in­
to several categories: Dxpecition opera­
tors. a Sl Managers, OX writers. and
those whose efforts have smoothed the
way lor others. The man we honor th is
year lits the mold in several ways. partie­
ularly as a OXped it ion operator and aSl
Manager.

Franz langner, DJ9ZB. has been an
exceptionally active aSl Manager since
1969. and today he confirms contacts lor
90 dillerent rare OX stations and Dxpedt­
nons. This fact alone would ent itle him to
consideration lor the OX Hall 01 Fame.

P.D. Box 205, Winter Haven. FL 33880

*K4f1F was ox Editor of CO for many
years and still serves as Chairman of the
CO OXAwards Advisory Committee.
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Franz Langner, OJ9ZB, has been named
to the OX Hall of Fame for this year. This

is the ultimate honor for a OXer.

However, over the past 8 years he has
also taken part in 16 DXpeditions to 14
different countries on 4 separate conn­
nents. This achievement would also merit
nomination to the Halt of Fame.

tanqner's ftrst DXpedit ions took place
in March 1975 when he operated from
Yemen and Jordan as 4W1ZB and
JY8ZB, respectively. In October 1976 he
returned tothe Middle Eastto sign TA2ZB
from Turkey during the CQ Worldwide OX
Phone Contest .

Traveling extensively, Franz activated
5 different causlqns in 4 separate coun­
tr ies in 1977. These inc luded 4U11TU
from Geneva, DU1 ZB and DU9ZB from
the Philippines, FC0ZN tromcorsica.and
C31lY from Andorra .

In 1978 DJ9ZB was all to Africa,where
he signed CSABllrom The Gambia, and
in January 1979 he activated Rhodes as
SV1 JH. In May 1979 he took part in the
first 01 the great Red sea DXpedit ions to
Abu-Ail, OE6XGlA, and Djibouti, J20BS.

Franz had another big year in 1980, in­
cl uding expeditions to the Canary Is­
rands. DJ9ZB/EA8; the Madeira Islands,
DJ9ZBlCT3; liechtenste in, HB0BOE;
and the second 01 the big DXpedit ions to
Dj ibouti, J20CP, and Abu-Ail, J20A. He
also appeared at the Fresno OX Oonven­
tion in 1980 as one 01 the high lights of the
program. His 1981 plans included anoth­
er stint at HB0BOE. plus a long weekend
at C3 1l Y. Extensive efforts are underway
toward permission to operate from 4Wl,
70, and A6. Let's keep our lingers crossed.

DJ9ZB manages the cards for his own
DXpedit ions and lor those of others as

well. The list of stations includes the
following :

A6XN
ATXA
A1XAH
A7XB
A7XSD
A7XAB
C31l Y
C31l0
C31Yl
CSABl
DUl lB
DU9lB
Dl2AAW'
DK6CXlWl
EP2AH
FM7WN
FCGZN
HllA.B(1975-76j
JY9j(P

KG6JAC
KZ5W><
N1Dl
nzuru
WXllTU
SY IJH (1976 & 79)
SV5JH
PJ8KG(1971)
VP5KG (1 971)
9K2FN
4W1AF
4WllB
4W1CW
4Ul iTU (MilL 4-6, '77)
TA1IT
TA1MT
TA2l B
TA6JB
FM~X

FGIT'X
FGmX1fS7
F" N
FOF",,"
FK8BB

Franz was first proposed for member­
ship in the OX Hall of Fame by Raymundo
Rodriguez mez. YS1RRDIYS1X, Presi­
dent 01 the EI Salvador OXAssociation, in
December 1980. In the interim, his ac­
complishments were carefully tabulated
by the Committee, who agreed that he
should receive th is high honor .

Seconding the nomination was Rudi
Knobloch, OJ3HJ , of Breisach. Federa l
Republic of Germany. Rudi cited not only
DJ9ZB's accomplishments as OSL Man­
ager and DXpedition operator, but added
other achievements as well. These in­
cluded his excellent OSl Manager 's Dl­
rectory, his OXAwards log,and his photo
compi lat ion from the 1979 expedit ion to
Abu Ail.

Say You Saw It In CO
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The 1982 Atlanta HamFestival
and

ARRL Southeastern Division Convention
June 12-13, 1982
Downtown Atlanta Marriott Hotel

• GIANT covered FleamarketlSwapshop! • 140 Major Exhibits!
• More than 25 Forums/Meetings! • Special MICROPROCESSOR Section!
• FCC Exams! • Programs for Ladies & Children
• Parking for thousands of cars! • Activities Galore!

Registration: $5 per person IN ADVANCE, $6 at the door
Children FREE!

If you do not receive a Preregistration Packet by May 15th, write:
Atlanta Hamfestival 1982

4870 Westfalla Court NE
Atlanta, GA 30342

Hotel Rates: $44 per day single OR double!
Write for Hotel Reservations to:

Marriott Hotel· Courtland at International Blvd. • Atlanta, GA 30303
or phone: Area 404/659·6500 and hurry, hurry, hurry!

THE BEST HAMFEST IN THE WORLD!

Avai lable through your local Cra ig Star View dealer - Ca ll Of write for information'
De,ler,hlp inquiries welcome - Price l ubjectto change without notice .

Computerize your OX with The
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plus $2.00 s & h.

Confused about OX? Try The
Complete Idiot's Guide to DX!
Learn the secrets that the folks
who have 200 or more countries
confirmed know. Price:$9.95plus
$2.50 s & h.

Tired of looking for beam head­
ings on computer printouts?
Then The 2nd Op is the answer to
your prayers! Price: $6.95 plus
$1 .25 s & h.

Available through your local
dealer or direct from the puollsh­
er. California orders, please add
6%% sales tax if ordering direct.

B••h Educ.tlon.1 S.rvlc••• Inc.
P.O. BOJ( 2115

S.n L••ndro, CA 84571
415·352·5420

For The Beginning
And Advanced DXer!

•

$2795.00

• Easy to Install

• Reasonably P,iced

• UPS Shippable
Weight 125 Pounds

STAR VIEW MODEL 12K
• Complete System

eMorethan 100
Channels Accessible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
-12 Foot Antenne
-Adnwth Elevation Mount
- 2.. Chennel Rece iver
-120 - low Noi.. Amplifier
- FIItld Hom
'Cebl... Con..-cton
'No Modular Included

(May be ordered separately for. 79 .9 51

CIRCLE Il9 ON READER SERVICE CARD CI RCLE 98 ON READER SERVICE CARD
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At presst ime, arrangements are be ing
made for the Hall of Fame plaque to be
presented directly to Franz by John Atta­
way , K411F, Chairman of the CO DX
Awards Advisory Committee, at a meet­
ing to be he ld in Germany in May.

Congratulations to Franz Langner,
DJ9ZB, DX Hall of Fame!

De ExIra
Early th is year we received a copy of a

widely circulated lette r from J. W. Ham­
br ight, K5SF (ex·K5JZY), regarding the
ARAL policy of allowing guest operators
to compete as single operator entries in
the ARAL OX contests . This letter was ac­
companied by copies of correspondence
between K5SF and ARAL headquarters
which pertained to a specific case and is
too lengthy to present in its enti rety in th is
column. However, we feel that the basic
issue is of interest to Dxers. whO are
among the most active pa rtic ipants in OX
contests .

Mr. Hambright's lett er summarizes the
ARAL position in favor of the present
League policy as follows:

" ARRL personnel say this is good, lor it en­
courages and ancws some hams,unable 10 at­
lord or to properly erect a competitive station
and antennas, to visit a different stanoo. use
tha I call during the contest, and if the high
score is made, to receive the single operator
winner's award. Both hams get c redit-the
listing in OS T shows the sta tion censcn and
the operator 's calls ign in parentheses.So,you
get enhancement of the sport. increased par'
ticipanon in the contest. more logs, more hap­
piness for a greater number, it is thought. "

He presents his own posit ion in opposi­
tion to the League policy as follows:

" Wrong, the sport is not enhanced, and in
fact you probably gel less, not more participa­
tion. First, it is basicaliy unfair since it allows
double-teaming in the combination 01 effort.
The engineering or cons truc tion skill 01 one
man is added to the operating interest of a dif·
terent man. and the sum 01 these 2 separate
forces-really a partnership-c-is allowed 10
compete using a single call and is free to win
as a single ooeretoc entry.

"Secondly. guest operations diff er marked­
ly from regular single operator stations. The
ARRL contest rules state that a single opera­
tor entran t must perform a/l operating func­
tions. and such is the case with regu lar single
operator stations. By contrast, FCC regula'
tions state that 'The licensee of an ama teur ra­
dio station may permit any third party tccertc­
ipate in amateur radio communication Irom
his station , provided that a ccntrct operator is
present and continuously rromtors and super­
vises the radio communication to ensure com·
onence with the rules.' Because rwocoerators
are required. guest cceraton is not consistent
WIth the letter or spir it of the single operator
contest rules.

" Thirdly, ARRL would probably receive
more lOgs than the current number it the mao
jor ity of hams in the U.s. whO build or assem­
ble their own stations, and operate their own
stations as individuals, were not discouraged
/rom entering lOgs. t.e.. if they were assured
that their lOgs would really count lor some­
thmg. "

Say You Sa w l t In CO

The OX Hall Of Fame
Gus M. Browning , W4BPD

Nov. 1,1967

John M. Cummings, W2CTN
March 23,1968

Stewart S, Perry, W1BB
Aug. 16, 1968

Richard C. Spenceley, KV4AA
March 1, 1969

Danny Weil, VP2VB
sept. 15, 1969

H. Dale Strieter, W4DQS
May 23,1970

Stuart Meyer, W2GHK
Oct. 31, 1970

Martin Laine, OH2BH
Jan. 22, 1972

Ted Thorpe, ZL2.AWJ, and
Chuck Swain, K7LMU

Aug. 6, 1972

C.J. Joe Hiller, W40PM
March 30, 1973

Ernst Krenkel. AAEM
April 14, 1974

Frank Anzalone, W1WY
June 19, 1976

Lloyd Colvin, W6KG, and
Iris Colvin, W60L

Nov. 12, 1976

Geoff Watts
Editor & Publisher

June 11 , 1977

Don C. Wallace, W6AM
Sept. 23, 1978

Joe Arcure, Jr., W3HNK
Dec. 1, 1979

Hugh Cassidy, WA6AUD
Apr il 26, 1980

Erik A. Sjolund, SM(MGO
April 25 , 1981

Franz Langner, OJ9ZB
May 9, 1982

In the specific case wh ich initiated this
controversy, a winning 20 meter, single
band, c .w. entry had involved the opera­
tion of an amateur Extra classstation by a
General c lass operato r. Ac cording to a
letter from the AAAL to K5SF, the Gener­
al class operator " assures me that he
spent very little time in the Extra class
subband, and he says that he worked only
OX stations in countries with which we
have [third party]agreements while in the
lower 25 kHz of 20 meters."

" De Extra " does not wish to take sides
in this specific c ase, as it is c learly an ad­
ministrative matter for the League. How­
ever, we de see a gray a rea of concern to
contest partic ipants which may require
some thought by con test administrators.

These charming folks are from the North
Florida Amateur Radio Society. Left to
right are W04fGP, N4BZH, WA4SGF,
W04ETG, N4UF, and W04KKF. N4UF is
Bif/y Williams, CO's OX Award Manager.
It you are interested in applying for our
country award on either c. w. or s.s.b.,
write to Billy at PO. Box 9673, Jackson-

ville, FL 32208.

For example, suppose it is necessary to
perform some service function on the
station during the contest. Whether it be
chang ing a fuse or c limbing the tower to
replace the antenna rotator, it w ill take et­
fort and energy, valuable commodities
du ring a grueling contest. If the station
owner performs th is function, rather than
the operator, do we have a multi-operator
situation? And, in the case of the Genera l
c lass operator in the Extra class sub­
band, if he is working a PY station on
14005 (we have a th ird party agreement
with Brazil), and he is called by a rare sta­
tion in a non-third-party country which he
desperately needs for a multiplier, w ill he
ignore that call? In an intense competi­
tion the temptation wilt be great. He
knows that for practical purposes it is un­
enforceable. Anyone monitoring the fre­
quency is hearing an Extra class callsign .
This is not to infer that this happened in
the spec ific instance ci ted, but it could
happen under similar circumstances in
the future.

This is an interesting problem for those
who administer contests. Do you have a
solution? If so, drop the League a line.
We're sure they will be happy to hear
from you .

Here and There
VP2V. Applicants for licenses to oper­

ate in the British Virgin Islands under the
reciprocal agreement should send a
copy of their current Genera l. AdvanCed,
or Extra Class U.S. license, with a postal
money order in the amount of $15.40, to
Arthur M. Swa in. VP2VJ, Telecommuni­
cations Officer, Ministry of Oommunrca­
tions. Works and Public Util it ies, I ortola.
Brit ish Virg in Islands. The money order
should be made payab le to the Accoun­
tant General. Novice and Technic ian
class licensees are not eligible for recip­
rocal privileges. All BVI. licenses expire
Jan. 31 of the succeeding year, and if the
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*NOFAR$ is not strictly a DX club, but its
members include active DXers and con­
test participants.

OX Club Officers
Among the most important contribu­

tors to the DX world are your local club of­
ficers. They are the glue which binds us
together in the sharing of the world 's
most interest ing and enjoyable hobby.
Here are the 1982 officers for 3 c lubs. Jf
you would like to have your club officers
listed in a future issue, drop a line to
WA6AUD or to K411F.

Southern California OX Club : President.
Jim Stevenson , KM6B; Vic e President.
Neil Kaltman. K6SMF; Treasurer, Don
Moses. W6UY; Secretary. Joe Locascio,
K5KT; and Directors, Bob Cobb. W6CN,
lee Graves. WB6VTE, and Jan Perkins.
N6AW.

North Ronda Amateur RadioSOCMlty- : Pres­
ident. Steve Morgan, WD4NYT; Vice
President , Fred Roberts, WD4JWR; Se­
cretary, James Womack,WD4RPB;Trea­
surer. Bill Bryan, KA4CIZ; and Bullet in
Editor. BitlyWilhams, N4UF.

kim, AC3PT, in January. He gave a new
country to many happy Dxers before be­
ing placed under house arrest by India 7
years ago. (Tks DXers Magazine.)

DXers Notebook. One of the most com­
plete logbooks for all major worldwide DX
awards is the DXers Notebook published
by Nao Ak iyama, JH1VRQ. It may have
been sold out, but it's well worth a query
to Nao.

Landllne OX Service . The DXers Bulletin
is now offering a telephone service for its
subsc ribers . It is a ton- free (800) number.
If interested,you may contact the Bulletin
at 306 Vernon Ave., Vernon, CT 06066.

Norm Koch. K6ZDL, is CO 's Mr. WPX. As
our WPX Manager, Norm handles afl
WPX applications and requests for infor­
mation. Write to him at P.O. Box 1351,
Torrance. CA 90505. Norm is the big fe/­
low with the beard. The little one with the

dark eyes is his boxer, Jake.
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license is first granted after Aug . 1, the
fee is 50% of the above stated amount.
ITks VP2VJ.j

Northwest OX Convention . This event ,
held every August, will be hosted by the
Vancouver (Canada) DX Club this year. In
1983 it rotates to Seattle under the aus­
pices of the Western Washington DX
Club and in 1984 to Portland , Oregon.
(Tks Totem Tabloid.)

W6T1 Bulletins. The Northern Cali fo rnia
DX Club Memorial Station. W6Tt, broad­
casts DX bulletins each Sunday at 1800
GMT or Monday at 0200 GMT on 14.002
MHz. The W6T1 Trustee is Bob vamo,
W6RGG. (Tks Northern California DXer.)

lDXF Slide Shows. Slide shows of Dxpe­
ditions to Campbetllsland, Zl4lRJA, and
to Desecheo 1981 are available from the
International DX Foundation. II interest­
ed, write to P.O. Box 117. Manahawkin.
NJ 08050. Another IDXF group operated
from Navassa Island as KP2A1KP1 in
Ma rc h. QSl to WB2MSH. (Tks IDXF
Newsletter.)

AC3PT Silent Key_We are saddened to
report the death 01 the Maharajah of Sik-

c w
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rTIOdotls englllttftd foroptimum pet'formance fOf the
IIlIWICt bill(ls. Tile Mor-Gain HD dipoles NI T seoes
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the IIlIWICt rceese Our hear wa!Fanty rs badtd by
lIti'ly 20 ,ears of HO dlpolt prod OCl1llfl elpenence.

liZ-size (75M only 66')

Dr. Vince Thompson, K5VT, is shown
here operating TN8VT on his most recent
African swing, which included 9Q5VT,
TN8VT. 9U5AV, 7P8BZ. S79WHW(guest
op.), 5Z4AB, EL2FA, S9VCT, 3V8VT for a
grand total of 17,0fXJ OSO's. Vince etso
conducted over 400 surgical procedures
in relation to his medical teaching activi­
ties with 17 African surgeons, which in
part satisfied his working and playing
time combination. OSL route is to Dr.
Vince Thompson, K5VT, P.O Box 32487,
Phoenix, AZ 85064-2487, USA (Photo via

Jack. W2LZX)

Japan OX Radio Club: President. Takao
Kob inata, JA1AIB; Directors. Miss Nana
Ihara, JI1VLV, and H. Kubila, JF1PJK:
Overseas Liason. I. Tomita, JA1NRH;
Award Manager , Ken-lch i Suzuki, JA3BG,
and Bulletin Editor, Nana Ihara, JI1VLV.

Acknowledgements
The OX Department appreciates the

many fine OX bulletins from which we
draw material for the OX column. These
include the following, listed randomly,
with the catlslqn of each bulletin editor
shown in parentheses: ORZ OX (K5FUV),
The OX Bulletin (KHN), The OX News­
Sheet (Geoff Watt s), Long Island DX Buf·
tetm (W2IYX), OX'Press (PA0GAM), DX­
NL (OL3AK), OX'ers MagaZine (W4BPD),
the W6GOIK6HAD List, International OX
Foundation Newslelter(K2UO), The DXer
(ACBV) available only to members of the
Northern Californ ia OX Club, Totem Tab­
laid (K7ZR), Balanced Modulator (N4UF),
and the Southern California DX Club Buf-

letin (w6YjjQijljj'~:==;;:;;:====il

Are you interested in VP5 operation? The
Kittina Hote' on Grand Turk Island caters
to DXpedition-minded hams. They have a
3-element beam available for use by their
visitors, butbring your own rig. Air Florida
flies from Miami to Grand Turk four times
weekly. For further information, write to
the Reservation Center at 4197Braganza

Road, Suite 201, Miami, FL 33 133.
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Central Arizona OXAnoclillon: President.
Mike Cortright, WB7FDO; Vice President
and Secretary, Larry Molito r, W7IUV; and
Treasurer, James McDona ld, N7US. This
c lub is located in the Phoenix area .

Southern Arizona OX Anoclatlon: Presi­
dent, Donald E. Birch, K7NN; Vice Presi­
dent, Tbeooore E. Downing, W7KEY; and
Secretary, Dr . Damon S. Raphael,
WA7IVZ. This club is located in the Tuc ­
son area.

Southeastern OX Club: President, Harry
Early, KC4M; Vice President, earl Hen­
son, WB4ZNH; Secretary, Ken Thrash,
KN4H; and Treasurer, Harry Saunders,
K4GFH.
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The WPX Honor Roll is based on the current confirmed prefixes which are submtt­
ted by separate applicat ion in strict conformance with CQ master prefix list. Scores
are based on the current prefix total regardless of an operator 'Sall-time count. Honor
Roll must be up-dated annually by addition to,or to confirm present total. If noup-date,
file will be placed into " inactive" until next up-date, lifetime Honor Roll fee $2.00,with
no fees required for up-cates.
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RINGO
RANGERII
7dBMIN
HIGHESTM IN
2METER OMNI
OUTPERfORMS
OONEAND
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BUY FROM YOUR OEALER

MADISON
ELECTRONICS SUPPLY, INC.
1508 McKINNEY HOUSTON,TEXAS 77010

Tal fnle Nigh1li.... 7-10 PM M.W.F

1·800·231·3057
713·658·0268
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It·730 I SPECIAL PIlICEI

SALE
JUNE 12

• Specia' One Day Prices

• Special M·Star Prices

• Special Toll-Free Prices

• Prizes Every Hour

• Factory Reps

• Giant Inventory

• SAVE ON ICOM
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THE SCIENCE OF PREDICTING RADIO CONDITIONS

~e Royal Observatory of Belgiu, n. the
world's official keeper of solar data and
sunspot cycle records, reported a month­
ly mean sunspot number of 163 lor Feb­
ruary 1982. Daily levels varied from a
high of 258 on February 1sl to a low of 97
recorded on the 23 rd. This mean level of
activity results in a 12-month running
smoothed sunspot number of 140.4, cen­
tered on August 1981. The sunspot cyc le
is measured by the value of smoothed
sunspot number. A smoothed sunspot
number 01120 is predicted for June 1982.

Mother Nature continues 10 cooperate
with amateur radio! For the past nine
months the sunspot cycle has remained
praclicaly constant at an exceptionally
high level ranging between the 14010 143
mark. This high level of solar activity con­
tinues to produce an exceptionally strong
ionosphere, and generally excellent
propagation conditions on the h.1. bands
between 3.5 and 29.7 MHz.

Summertime Propagation
Cond~lons

June marks the changeover lrom equi­
noctial to summertime propagation con­
ditions 00 the h.1. bands. Solar absorption
is expected to be at seasonally high lev­
els, resul ting in generally weaker signals
during the hours of dayl ight, when com­
pared to reception during the w inter and
spring months. Thunder storm activity,
and the associated level of static, in­
creases considerably during June and
the summer months, and higher static
levels should be noticeable on all h.f.
bands, particularly the 40. 80, and 160
meter bands.

Maximum usable frequencies during
the daytime hours are considerably lower
during June and the summer months than
during the other seasons, and ccosioera­
bly higher during the hours of darkness.
This changeover should have its greatest
impact on the 20 meter band, which dur­
ing other seasons is a near-optimum day­
time DX band, but during the summer
months becomes the optimum DX band
during the hours of darkness.

Sporadic-E propagation peaks during
June and the summer months, increasing
the number of short-skip openings possi­
ble on the h.f. bands, and often making

11307 Clara St., Silver Spring, MD 20902

94 • co • Junll,1932
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possible openings up to 1300 miles and
sometimes beyond on the 6 and 2 meter
bands.

This month 's CO Propagation Charts
contain DX predictions for the period
June 15 through August 15, 1982. Short­
skip Charts for June, for openings be­
tween 50 and 2300 miles and from Ha­
waii and Alaska, appeared in last month's
column.

June Forecast
While fewer east-west openings are

expected, 10 meters shoul d continue to
provide excellent dayt ime propagation,
particularly on north-south paths to Cen­
tral and South America , Alrica , Asia, and
the Pacific areas. Conditions shou ld peak
during the afternoon hours. Short-skip
openings, primarily as a resul t of spored­
ic-E ionization, should be possible be­
tween approximately 500 and 1300 miles.
While sporadic-E openings occur most

often during the hours of daylight, some
mayoccur at night as welt. Some F2-layer
openings lor distances beyond 1300
miles should also be possible, mainly dur­
ing the afte rnoon hours.

The 15 meter band w ill likely be the op­
timum DX band during the daytime hours
of June. It is expected to open shortly af­
ter sunr ise, peak during the afternoon
hours, and remain open for OX through
the early evening hours. During th is span ,
openings should be possible to most
areas of the world . Condi tions w ill favor
paths towards Central and South Ameri­
ca and Africa during most of the daylight
hours, with signals peaking towards Eur­
ope during the late afternoon, and to­
wards Asia and the Pacific area during
the late afternoon and early evening.
Don't be surprised if on some days the
band remains open for DX to as late as
midnight! Short-skip openings ranging
between 500 and 2300 miles should be
possible throughout the daytime hours
and well into the evening.

The 20 mete r band should open to
some area of the wor ld or another for the
entire 24-hour period on most days of the
month. Signals should peak in all direc­
tions just after local sunrise. Intense so­
lar absorption, however, wi ll reduce OX
openings considerably from about mid­
morning through the early afternoon
hours, although fairly good openings sti ll
should be possible towa rds the Carib­
bean area, Central America, and the
Northe rn tier countries of South America.
By late afternoon, however, signals
should begin to increase considerably,
peaking towards the east and the south
during the early evening hours. During
the hours of darkness, propagation
should be possible to almost all areas of
the world, with signals peaking towards
Asia and the Pacific after midnight. Ex­
ceptionally high signal levels may often
be noted during nighttime openings on
this band. Short-skip during the day
should extend from 250 to 2300 miles,
and during the hours of darkness from
500 to 2300 miles. During the late after­
noon and evening hours conditions may
often peak fo r both short and long skip,
resulting in an exceptionally high level of
interference.

The 40 meter band should continue to
provide good OX conditions du ring the
hours of darkness despite the higher stat­
ic levels mentioned earlier. The band may
not sound as good as it did during the
spring months, with some of the long in-
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If you're a lreod't' considering buytng
your own SATELUTE TVEAR11i STATION you
pt"obobly know thai you will be able to
receive over 50 etIorne{s 01 movies.
sports,eduCational,news,finonclol.and
rel igious pt"ogromming.SATEllITE TVcon
ind eed be your window to lheworkt.

WhaI you may not know is thai a ll TV
earth stations were not created equal
-and what's more thatditferentviewing
locations in Ihe United StaleSmayrequire
d itferent c o m ponent (a ntenna , l NA,
leceivet") configurations for top viewing
enjoyment consistent with lowest cost
and maximum va lue.Don' be fooled by
adVertising 10f' extremely lowc ost units If
Ihe seller tries 10 lell you that it will work
lontastically everywhere in the US. - It
may nol.
If you wanl the best combination of
pric e and performance give us a coli
and we'll help you conligure a system
for your loca le. We hove the experience
and we have the prices.

22XI E Indian School Rd.. Phoenix. A1. 85Ot6

(602) 954-6008

SATMAR
BRINGS

SATELLITE TV
DOWN TO EARTH
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17-19121
19-21 (I)
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ter-hernlsphenc openings gone, but the
OX will be there, and signals often will be
exceptionally strong, Look lor openings
towards Europe and Africa as early as
sunset. Signals should peak towards the
east and the south before midnight, and
towards the south and the west after mid­
night . The best bet for OX towards Asia
and the Pacific area would be an hour or
so before daybreak. Short-skip should be
poss ible out to about 750 mi les during the
daylight hours. During the hours of dark­
ness, short-skip should extend out to the
2300 mile limit.

Look for some OX openings on 80 me­
ters, fo llowing the same east-south-west
pattern as on 40 meters, during the hours
of darkness. Signa ls should peak from an
easterly direction before midnight and
from the west before sunrise. Expect
considerably higher noise leve ls and
much weaker signals on this band com­
pared to 40 meter open ings. Daytime
short-skip openings will be limited to ap­
proximately 250 mi les due to intense s0­
tar absorption, but at night openings
should extend out to beyond 1800 miles.

Not much OX is expected on 160 me­
ters until the lall, when static levels
should subside and solar absorption de­
c rease. An occasional opening , however,
towards the Caribbean, Central America,
and the northern tier countries 01 South
America, may be possible during the
nighttime hours. At best. however, open­
ings will be weak and noisy. Fairly fre­
quent nighttime short-skip openings
should be possible over a range of ap­
proximately 1000 miles. It is very unlikely
that any daytime skip openings will be
possible on this band due to very intense
sola r absorpt ion.

V.H. F. Ionospheric Openings
Seasonally high levels 01 sccrecc-s

ionization are expected to result in fre­
quent 6 meter short-skip openings over a
range between 1000 and 1400 miles.
During intense and widespread sporadic­
E ionization, two-hop openings well be­
yond 1400 miles may also be possible at
times. An occasional sporadic-E opening
on 2 meters may also occur, particularly
when ionization is very intense , over dis­
tances between approximately 1200 and
1400 mi les.

Not much meteor shower activity is ex­
pected this month. although a minor show­
er may take place June 4-6.

June is a month in which infrequent.
but re latively intense. auroral activity can
occur. E-Iayer ionization often associat­
ed with auroral displays can result in un­
usual short-Skip openings on both 6 and 2
meters. The best limes to check for au­
roral activity are when h.t. conditions are
expected to be Below Normal or Dis­
turbed. The Last Minute Forecast ap­
pearing at the beginning of th is column
shows the days during June wh ich are
likely to be in these categories.

73, George. W3ASK
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LARSEN HELPS HE
UNDERGROUN......

When you're in a tight spot, depend­
able communicotlons is crucial. like
repairing a split coble or a broken
woterline underground. If you lose
touch with the outside world it's a long
climb bock to the top.

tnots why underground crews use a
Larsen Antenna and Magnetic Mount
topside, attached to a handheld
below Because Larsen Antennas keep
high performance storocuas: even
with the underground.

KOlrod llJplating, a Larsen exclusive,
gives your antenna high conductMty
to assure that maximum power goes

in to communicating-not heat. And
the precision tapered stainless stool
whip p rovides flexibility while min?

mizing radiation pattern distortion,
giving you a consistent slgna/.

Whether your communications toke
you down under; or just downtown,
Larsen Antennas will keep you on top
of the situation with dependable
performance.

That full measure ofperformance
goes in to our product integrity too
With a no nonsense warranty that
won't let you down.

For more range with your handheld
or your mobile. you1Jfind Larsen's per­
formance is tops. Ask your favorite
Amateur dealer to demonstrate how
you can hear the difference wffh
Larsen Antennas.

~rsen Antennas
IN USA Lor,.., Etec lr'onla. lnc.

PO 80x 1199 11611 N.E. 5OthA_ \b"ICOI ",oer, WA 9866B PrIOIlEI20b-513-2122

IN ~ADA:. CoflO(l'lQn LoBen f/ectTollic$, Ud
283 f. nm AO"9'lUQ Unit 101

\kJnc:ol.Ner. ae. '1ST 2C4 f'tw:Ine 604-812.fJ511

ClRClE 81 ON READER SERVICE CARD
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NEWSNIEWS OF ON-THE-AfR COMPETITION

i

~e dales and rules of the USSR "CO­
M" Contest (CQ-Peace) as announced in
the May Ca lendar are correct. I received
official confirmation atter we had gone 10
press last month. Therefore, you can now
score your log if you got involved in the
contest and send it 10 Box 88. Don't be
surprised if you come up with one of the
many awards that usually are unclaimed
each year. It's worth a try.

I passed the following information to
some of the high-scoring stations I coo­
tacted in our 1605.S.B. Contestlast Feb­
ruary. Don Busick, KSAAD. of the West
Gulf A.R.C.• isalso dOnating two addition­
al plaques in the 5.S.8. Contest. As in the
CW. section, they are for the top single
operator scores in the U.S. and Europe,
and they are retroactive for the 1982 con­
lest. A couple 01 you lellows are going to
be pleasantly surprised when you read
the results 01 the '82 contest.

Now how about somebody picking up
the sponsorship 01 a World Trophy for the
1983 S.S.8. Contest?

The one major DXcontestthis month is
the JARL All Asian Phone Contest. With
favorable propagation this could be a
very interesting competition. The results
of last year's contest appeared in my
April column. That will give you an idea of
what kind of competition you will be up
against, and you can plan your strategy
accordingly.

Don't tercer. mailing deadline for the
logs lor our recent WPX CW. Contest is
July 10th, and they can be sent to either
W81MZ or the CO otnce. whichever is
more convenient lor you , but do send
them in.

A reminder: deadline for material for
the September issue is June 15th, and
July 15th for the October issue.

73 lor now, Frank, W1WY

Billings. Montana Centennial
Sat. through Mon., May 29-31

1500 to 0300 UTC each day

The Yellowstone Radio Club is spon­
sor ing a Special Events Station to com­
memorate the Centennial 01 the c ity 01
Billings , Montana.

The c lub station, K7EFA, will be on the

14 Sherwood Road, Stamford, C106905
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Calendar of Ev,nt.
May 29-31 Billings Mont centeemat
June 5-6 ASGB Nalional FI4:!Id Day
June 12-13 ARRl VHF ccoteet
June 12·13 Soulh America ON contest
June 18-20 SMIRK aso Parly
June 19-20 All Asian Phone Contest
June 26-27 ARRl Field Day
July 1 canada Daycontest
July 3-4 Venezuelan Phone Conlest
July 10-11 IARU RadiOSJX)rt
July 17-18 AS SSTV OX contest
July tr-tarnterretcrer oas ccntest
July 24-25 VenezuelanC.W,Contest
July 25-26 County Hunters CW contest
Aug . HI A5 FSTV UHF Contest
Aug. HI DARC WAE CW. Contest
Aug . 21·22 SARTG RnY Contest
Aug . 21·22 AlaskaOSOParty
Aug. 28·29 AUAsian C.w. contest
sec. 11-12 G·ORP Activity
sec. 1&19 SCandinavian CW Contest
Sep. 25·26 Scandinavian Phone Contest
Sep. 25·26 Delta 050 Party
Oct. 2·3 VKlZlJQceania Phone contest
Oct. 9·10 VKlZUOceania CW, Contest
Oct. 16·17 ARCI CRP C.w. Contest
Oct. 16·17 Pennsylvania 080 Party
Del. 30·31 CQ WW OX Phone Cont,.t
Nov. 13-14 DARC WAE ATTY Contest
Nov . 27·28 CO WW OX C.W. Contllt

air each day on the following frequen­
cies:

Phone-3950, 7260, 14330, 21330,
28650.C.W-3650, 7110, 14150,21225,
28225. Novice-3725, 7125, 21150,
28150.

A special certificate will be awarded to
all stations confirming their contact with
a aSL and $1.00 to cover expenses, etc.
No s.a.s.e. necessary.

Mail your request to : YRC Centennial ,
640 North 15th - 13, Billing, MT 59101 .

RSGB National Field Day
1700 to 1700Z Sa1./Sun., June 516

Activity for th is c.w-only Field Day is
not confined to Great Britain. You will
also hear some portable activity out of
Germany and Switzerland .

Although overseas stations are not di­
rectty eligible, they are invited to partict­
pate and submit a report of the stations
worked.

A certif icate will be awarded to the

overseas station in each continent that
shows the most contacts.

Send your logs to : D. Lawley, G4BUO.
24 Glen View, Gravesend, Kent DA12
1LP. England.

ARRl VHF Contest
1900 to O6OOZ sat.lMorl June 12-14

Action will be found on the 50 , 144,
220, and 420 MHz bands. and even high·
er up in the spectrum.

The scoring varies with the different
bands used, and there are certain reo
quirements and restrictions in the rules.

Working WflS on6 meters is a possibility.
Complete rules will be found in the May

issue of OS1.
I strongly recommend that you write to

ARRL Headquarters for official forms. In­
clude an s.a.s.e. with your request to:
ARRL VHF Contest, 225 Main St., New­
ington. CT 06111 .

ARRl Field Day
1800 to 2100Z Sat.lSun., June 26-27

Without a doubt, this activity generates
more stateside participation in manpow­
er than any other amateur radio activity.
It is mostly a ctub-orqanlzed activity, and
therefore requires that the coordinator
be know ledgeable about what is required.

Entries are separated into many
classes. Rules and requirements are
quite extensive and will be found in the
May issue of OS1. It is advisable that you
read them thoroughly.

Official log terms are a must. Direct
your request with a large s.a.s.e. to the
ARRL, AU.: Mark Wilson, AA2Z, 225 Main
St., Newington, CT 06111.

South America C.W. Contest
1500Z Sat. to 1500Z Sun., June 12-13

Sponsored by Electronica Popular
magazine of Brazil,and supervised by the
Grupe Argentino de ON of Buenos Aires,
this wi ll be an annual affair the 2nd week­
end of June.

Irs c .W. only on all bands 3.5 through
28 MHz with activity between South
America and the World.

CIa.SI': Sing le operator both single
and all bands, and multi-operator. single
transmitter , all band only.

Say You S.w It In CQ
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Exchange : RST plus a aso number
1981 Scandinavian Contest Results North America starting with 00 1.

(Number groupslft,r call1Btlers uenete 080'. , Mun., SCOt• .) Scoring: Two points per aso multiplied
by the number of different South Amen-

C.W. VP2M FL 283 la' 38.896 can country prefixes worked on each
AK1A 166 74 14,652 HP1AC 72 36 3,_ band. A station may be contac ted once
W1END 188 76 14,288 on each band for aso and multiplier
W1CNU 155 74 11 ,470 AI9J was 13 in World credit. (South American stations mayKA1 Cl V 108 ' 9 5.592 work other SA stations lor multiplie rKITO 131 38 4,978

Phone credit only. Theywill use the DXCC Coun-KA1GEY 149 31 4,619
Ka l a 75 35 3,150 AK1A 89 ' 8 4,272 try list for their multiplier.)
Wl0PJ 42 26 1,092 KB10 79 41 3.239 Awa rds: Certif icates to the top scoring
WA1DAP 35 19 665 stations in each country and the three top

N2VW 68 ' 2 2.852 scorers in each class.
K2SX 187 84 20,076 KB2DE 68 39 2.652 Use a separate Jog sheet for each

WA2UDT 27 21 567 band and the usual summary sheet with
W3GM 396 121 65,461 KA2BXH 13 11 143 scoring information, etc.

W4KO 123 70 8,610 W31CM ' 8 27 1.286
Mailing dead line is Jury atst to: Grupo

WA40Ml 175 14 2.450 W3ARK 37 26 962 Argentino Contest Manager, P.O. Box
W4YN 25 15 375 LA4lNflN3 30 20 600 18003,20772 Rio de Jane iro, RJ, Brazil.
KD4PP 7 5 35 WA3DMH 2' 7 168 Six Meter QSO PartyLA4l NflN4 3 3 9

lU3YLJlN4 3' 26 B84 OOOOZ Sat. to 2400Z Sun., June 19- 20
W5EIJ 35 26 91 0 K04PP 1 1 1
W5UNW '2 21 682 This is the 8th annua l aso party seen-

W51U 52 27 1,404 sored by the Six Meter Internationa l Ra-
W6UA 199 87 20,793 W5E1J 19 13 247 dio Klub. The party is open to all, rnem-N6MU 203 82 19.598

be rs and non-members, but it seems toAA6EE 35 21 735 W6EUF 55 28 1,540
AA6EE 1 1 1 be geared for membersh ip partic ipation.

W7POE 66 33 2,178 Cross-band contacts are not permit-
AI9J 204 83 18.260 ted , and competition is for single-opera·

W8UVZ 119 73 13,978 K9ECE 9' ' A 3.760 lor stations only. Operation, of course, is
W8DWP 71 3' 2,550 W95S 76 37 2.812 confined to the 6 meter band.

AI9J 355 140 70.700 KBIJC 25 1,025
Exchange: SMIRK number, ARRL sec-

41 tion. VE province, and country. (ARRLK900 323 116 54.172 KAO D 2' 12 288 U.S. only, KH6 and KL7 count as coun-K9ECE 120 57 6,840
VOtAW 36 2' 86' tr ies, VE use provinces.)

V01AW 16' 8' 19,438 Scoring: Contacts with members count
VE2WA 137 70 12,950 VP2MFL 74 37 2,738 2 points, with non-members 1point. Multi·
VE1ALJ 103 58 6,670 ply tota l QSO points by the number 01
VE3BR 9' 51 4,794 AI9J was 15 in World ARRL sections, VE provinces, and tor-

eign countries worked.
Awards: Certific ates to the tco.sconnc

1981 WAEOC Contest U.S.A. Results
stations in each ARRL section, VE provo
Ince. and cou ntry. There are two trophies

(Boldface denotes certificate Winners.) for the overall winners in the U.S.lCanada
C.W. W7JYW 59 ,950 AB2E 5,454 W9RE 72,494 and foreig n areas.

WA1UAX 54,240 K6ZH 4,444 K2QF 69, 252 Since the party is geared for member-
K1GD 1,12B,33o W4BV 52 .164 WA9MRU 2.736 W3KTW 62 .280 ship participation and requires the use of
W1ZM 1,041 ,913 K7STK 50, 960 W5E!J 2,176 WB2YOF 47 ,1 36

off ic ial log forms, it is suggested that you
KC1F 760 ,377 N1EE 48.144 N8AX 2,128 N3GB 44 ,672
K4PQl 705 ,030 W3BGN 39,01 0 W4MLA/m 1,700 K8EF 44,014 write for more details. Inc lude a large
WB2SJG 680,732 N4BP 31,110 W1BET 89' WA7JYW 43,884 s.a.s.e. with your request to the address
W3GM 564,896 OJ6LK/W4 29.694 W7JKA 570 WA51YX 26,496 below.
K5RC 549,360 WD9GGY 26.672 KA1 GEY 41' N2VW 24.288 Mailing deadline for entries is July 11th

(Opr. K5Z0) W40NZ 20 .910 K6NA 30' KF8K 15.31 8
K1HI 380 ,316 N3KR 20.003 K6XT 14.416 to: Spencer F. Ritchie, KA2MHTl5, 5122
K9BG 361 ,3B4 K3TX 19,980 C.W. KAID 12,986 Sagamore, San Anton io, TX 78242.
K5KLA 320,175 W82QEU 19.964 Muhi·Opr. W9QWM 11 .650
W8UVl 308,250 N3GB 18.952 WlIHN 669,708 N611 9,672
W3AP 273,775 N6JM 17,138 K3FO 171 ,870 KA2EAO 8.246 All Asian OX Contest
AK1A 225,530 W1CN U 15,416 W6BlP 103,912 KB3NE 7.992

C.w.: Aug . 28-29N4SA 216 ,225 K8EF 15,120 KA21NC 14,787 N1BIZ 6,512 Phone: June 19-20
K9CLO 180.438 KC2CK 14.994 W5EIJ 4,368 Sta rts: ooסס GMT Saturday
W6AM 151,046 ADaP 14.348 W7POE 3,990 Ends: 2400 GMT Sunday
W3ARK 147,050 K9TUS 13,736 Ph,", WAJDMH 2,596
N5JB 146,922 N6U 13.182 W1ZM 1,483,758 w09GGY 2.478
K8SIA 126.868 Wl0PJ 12,382 AKlA 1,182,852 N9UN 2,304 This is the 23rd year of this activity
W3AKD 108,990 N8COA 12.040 N1Gl/4 562,562 W1CTR 682 sponsored by the JARL. The exchange is
AK 18 101,802 KA2CGV 11,560 KC1F 505,233 W1CNU 104 between Asian countries and the rest of
K3CR 99.765 W4KO 10.872 W2DKM 406,120 K6NA 60 the wor ld.

(Opr. N3BPYj KC4FO 10.152 K9CLO 226,320
Phon. Classifications: Single operator, bothW60KX 98.953 W31CM 8.829 NBAW 225,720

M85 84 .258 W9RE 7,900 K5KLA 215,912 Muttl-Dpr. single and all band. Multi-operator, both
WDBALG 80,652 W4KMS 6.162 AK1B 213,180 K1AfI 729 ,476 single and multi-transmitter, all band only
WZGUP 64 ,900 MOE' 5,888 K1XM 76,160 KC4SM 146,688 (one signal per band only).
WIlCfI 60.112 W5NR 5,760 W3CM 72,712 K60KW 140,592 Club stations are c lassif ied as rnultl-
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operator and each operator will give his
age in the exchange.

Exchange: For OM's-RS(T) plus age of
operator. For YL's-RS(T) and 00 .

Scoring : 3 points for contacts on 160; 2
points for contacts on 80: 1 point on all
other bands. (KA contacts do not count .)

Multiplier: For Asians the multiplier is
determined by the number of different
countries worked on each band (Oxec
list).

For non-Asians it is determined by the
number of different Asian prefixes work­
ed on each band (CO WPX list).

Anal Score: Total OSO points from all
bands times the sum of the mu ltiplier
from each bard.

Keep in mind that non-Asians use
Asian prefixes as their multiplier, not
countries.

Note: JOt stations on Ogasawara (B0­
nin and Volcano) are in Asia, and J01 sta­
tlons on Minamitori Shima(Marcus)are in
Oceania.

Awards : Certificates to the top scorers,
both phone and C.W., in each country and
each U.S. call area . In each class, both
single band and all band, up to the fifth
rank, depending on the number of re­
turns. Medals to the au.bane continental
leaders, both single and multi-operator.

Logs: Keep all times in GMT. Use a sep­
arate column for the country or prefix
multiplier, and fill in only the first time it is
worked. Use a separate log for each
band. include a summary sheet showing

CIRCLE 7ll ON READER SERVICE CARD

the scoring and other information, and a
signed declaration that all rules and regu­
lations have been observed.

There is a strict disqualification clause
for taking credit for duplicate contacts in
excess of 2% of the total on each band,
as well as other infractions.

logs must be received no later than
sept . 30th for the Phone section, and
Nov. 30th for the C.W. section.They go to:
JARL Contest Committee, P.O. Box 377 ,
Tokyo Central, Japan.

Asian Country Ust: A4: AS; A6; A7; /oS;
AP: BV: BY; CR9; EP: HUHM: HS; HlnZ;
JA-JR; JOt : JT; JY: 00; 52. TA; UAlUKI
UVlUW9-1l; UD6; UKGC. D. K; UF6IUK6F.
O. Q. V; UGJUK6G; UHBlUKBH; UIBI
UKBA. G. I. L. O. T. Z; UJBlUKBJ. R; UL71
UK7; UMBlUKBM. N; VS6; VS9MI8Q; VU;
VU (Andaman & Nlcobar): VU (Lacca­
dive): XU; x;./I3W; 'X:N; xz, YA, YI: YK:
ZC4I5B4; IS (Spratly); 45: 4W; 4X14Z; 70
(5 . Yemen): 70 (Kamaran): 8Z4; 9K: 9M2;
9N; 9V; (Abu Ai~.

Canada Day ContBst
ooסס to 2400 UTC Thursday, July 1

Sponsored by the Canadian Amateur
Radio Federation, this contest follows the
same pattern as the one held in Decem­
be"

Everyone can work anyone, 2 through
160 meters, both on phone and on c .w.
Single operator, single band and all band,
multi-operator, single transmitter al l band
only . There is also a ORP (5 watts) and
non-Advanced license classification.

The same station may be worked on
each band and mode for aso and multi­
plier credit.

Exchange: RS(T)and aso number start­
ing with 001. VEl's are requested to indi­
cate their province.

Scoring : 10 points for each OSO with a
Canadian. One point if with anyone else.
Add 10 bonus points for each contact
with any CARF official news station using
the suffix TCA or VCA.

Multiplier: Number of VE prov.lterr.
worked on each band and mode (12 prov.!
terr.).Contacts with stations outside Can­
ada count for aso points but no multipli·."Frequencies : Phone-1810, 3770,
3900,7070,7230,14150,14300,21200,
21400,28500,50.1 ,146.52. CW.-1810.
3525,7025,14025, 2t025. 28025, 50.1.
144.1. Try phone on even hours. c .w. on
odd hours.

Awards: A plaque to the overall single
operator, all-band winner. Certificates to
the top scorer in each category, in each
VE province'tertitory. U.S. call area, and
each OX country.

Include a summary sheet with your log
showing the scoring, etc .. and a dupe
sheet. Official log forms are available.

Mailing deadline is July 31 st to: Cane­
dian Amateur Radio Federation, P.O. Box
2172. Station 0 , Ottawa, Ont. K1 P 5W4
Canada.
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Self Supporting
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Freight Prepaid
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THE INS AND OUTS OF THE WASHINGTON SCENE

CQ Publishes Exclusive Interview With
James C. McKinney, Chief, Private Radio Bureau

ElseWhere in this issue readers will
lind an in-depth interview with Mr. James
C. McKinney, Chief of the FCC's Private
Radio Bureau (PRS). This interview, Mc­
Kinney's first with the amateur press
since he assumed the reins of the PRS
last September. provides a wealth of in­
formation and opinion on topics such as a
code-free license, advanced communi·
cations technology, malicious interfer­
ence, raoio-Irequency interference
(r.l.i.). spectrum sharing, and amateur ac­
cess to the new 10. ta. and 25 MHz
bands. Given that the PRS is responsible
lor administration of the amateur service
(among other services), the opinions ex­
pressed by McKinney could affect us all.
For this reason, CO's exclusive interview
with the Chief of the PRS is "must" read­
ing for all U.S. amateurs.

Time Still Remains To Comment On
Expansion Of H.F. Phone Bands

Amateurs still have lime to comment
on the FCC's inquiry into the expansion of
the U.S. high-Irequency (3-30 MHz) tele­
phony subbands (Docket 82·83; com­
ments due 1 JUly 1983). The Commis­
sion 's combined Notice of Inquiry (NOI)
and Notice of Proposed Rule Making
(NPRM) in the matter, according to John
Johnston , Chief, Personal Radio Branch,
PRB, is based on seven petitions re­
ceived by the Commission, all of which, in
one way or another, asked for expansion
01 these subbands. Said Johnston,
" There was little consensus among the
petitions as to what should be done,
though expansion of the 20 meter phone
band by 50 kHz (down to 14,150 kHZ) was
called for in a number 01 cases."

The NOI addresses questions related
to the expansion of the h.I. telephony sub­
bands between 3.5 and 29.7 MHz, ex-

8603 Conover Place, Alexandria, VA
22308
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eluding the 14 MHz subband (which is the
subject of the NPAM). The Commission is
not proposing expansion of these tete­
phony bands because it feels that the is­
sues involved are too inadequately de­
fined at this lime. Thus, those wishing to
comment on expansion of the telephony
subbands other than the band at 14 MHz
are urged to address the following ques­
tions:

• Would expansion of the telephony
subbands have a major detrimental im­
pact on domestic telegraphy operations?

• Do non-u.S. stations still have a le­
gitimate requirement to be protected, on
some frequencies, from U.S. telephony
operations?

• Does the current trend toward the
use of transceivers make the reservation
of frequencies suitable for contacting for­
eign stations using "split operation" un­
necessary or undesirable?

• Should additional subband aucca­
tions for telephony be contiguous with
the existing telephony subbands?

• Would it be appropriate to relocate
the existing Novice subbands to new fre­
quencies within the same h.t. bands in or­
der to make a telephony subband expan­
sion more orderly?

Turning to the 20 meter band, James
McKinney, Chief, PRS, noted that be­
cause of the crowded conditions encoun­
tered here, "we are planning to move
faster with expansion of the 14 MHz tele­
phony subband." Thus, the Commission
proposes to add the 14,150-14,200 kHz
Irequencies to those currently authorized
lor such use. Further, the FCC is propos­
ing to make all of the additional telephony
subband frequencies available to ama­
teur Extra Class, Advanced Class, and
General Class operators. However, corn­
ments are invited as to whether it would
be desirable to delete from General Class
operators the privileges between 14,150
and 14,200 kHz, and instead to add privi­
leges between 14,225 and 14,275 kHz to
those authorized for General Class oper-

atcrs. In this way, the telephony sub­
bands available to General Class opera­
tors would be contiguous.

In accordance with the Commission's
Rules, formal participants must file an
original and five copies of their con­
menta and other materials. Participants
who wish each Commissioner to have a
personal copy 01 their comments should
file an original and eleven copies. The
original and its copies should be sent to
Federal Communications Commission,
Reference: Docket 82-83, 1919 M St.,
NW, Washington, DC 20554. Again, com­
ments are due 1 July 1982.All documents
received by the Commission will be avail­
able for public inspection during reoutar
business hours in the Commission 's Pub­
lic Reference Room at the above ad­
dress. Reply comments on the docu­
ments rec eived are due 2 August 1982.

Controversy Continues
Over 220 MHz Band

At this writing, debate continues within
the FCC (which is responsible for non­
government telecommunication ser­
vices) and within the NTIA (the National
Telecommunications and Information
Administration, which is responsible for
government telecommunication ser­
vices) regarding allocations in the band
220-225 MHz. As readers are aware,
WARe79 approved allocation of this
band to the amateur, fixed, mobile, and
radorocation services. But details per­
taining to spectrum allocations within any
given country are the responsibility of
that country's licensing authority. The
Commission is aware t'iat amateurs have
made a significant investment in 220
MHz equipment and repeater systems,
something which will be taken into ac­
count as the FCC examines the allocation
matter. But just what decisions will
evolve from joint FCC/NTIA negotiations
are difficult to predict at this time.

s.yYouSaw It In CO



Riddle Involving Mystery
Satellite Appears Solved

A recent A MSAT Satellite Report indi­
cates thatthe Earth satellite transmitting
in the amateur 13 em (2300 MHz) band is
probably Soviet COSMOS 1217. Launch­
ed on 24 October 1980, this vehicle is in ­
tended as an earty-warning satellite, and
is supposed 10 transmit on 2292 MHz.Ac­
cording to AM$AT South African Presi­
dent Greg Roberts (ZSl S!), however,
transmissions from this satellite have
been heard at precisely 2304 MHz for
several months in western Europe. with
both c.w. and telemetry signals copied.

It is not clear whether the COSMOS
satelli te is intended lor operation on 2304
MHz or w hether a ma lfu nction has occu r­
red. As noted by AMSAT, use 01 2304
MHz lor radioiocation purposes is per­
missible on a " primary" basis, with ama­
teurs given a " sec ondary" allocation. Ex­
actly what consti tutes " radiolccanon."
though, is open to Interpre tanon. It is pos­
sible that the Soviet Union in terpre ts
"early warning " applications as " radicle­
cation, " since early warning satell ites
use a variety 01 sensors to detect ICBMs
during the very early stages of launc h.

A report on the Soviet satellite's opera­
t ion has been liled with the ARRL's Intrud·
er Watch .

Intel Makes Major Donation
To Phase III Satellite Program

As noted in an A MSA.T Satellite Report,
Intel, one 01 the largest mteqrated-ctrcurt
houses in the world , recently donated
over 400 ICs to A MSAT lor use with Phase
III satellite ground command stations .
The ICs, type 21 41L static RAMs (random
access memories), are worth nearly
$4000, and are highly valued bec ause of
the ir 120 nanosecond access times and
low power consumption. Carl Stevenson,
WA6VSE/O, was instrumental in arra ng­
ing the gi lt to AMSAT. Stevenson, w ho is
Managing and Technical Editor 0 1 Com­
munications magazine, contacted Intel
on AMSAT's behalf and managed the ne­
gotiations for the donation.

The staff of CO joins amateurs world·
w ide in expressing appreciation to the ln­
tel Corporation lor its generous gift and,
spec if ically, for hardware that w ill be
used to ensure the timely integration of
sta tions required for the successful oper­
ation of the new Phase IIIB satellite,
which w ill be launched this summer.

For more information on the Phase II I
satellite program, and on AMSAT in gen­
eral, write to The Radio Amateur Satellite
Corporation (AMSAT), P.O. Box 27, Wash­
ington, DC 20044.

Hi-Tech Companies Move
To Counter " Crisis In
Engineering Education"

As reported in Business Week, the
Massachusetts High Technology Counc il

Say You Slwlt Inca

(MHTC) has endorsed a proposal whe re­
by member companies-aU in high-tec h·
noroqy indust ries-witt donate up to 2 %
of thei r annual R&D budgets to universi ­
ties. The funds will be used to hire enqt­
neering faculty and to buy computer
equipment.

The drive for R&D funds is being spon­
sored by the American Elec tronics Asso­
ciation (AEA) to counter what many con­
sider to be a c risis in engineering educa­
tion. This cris is has resulted from a num­
ber of factors, not the teast 01 which are a
shortage of engineers, slippage in the
quality of a ccuece education, lack of in ­
vestments in compute r laboratories, and
overcrowded college laboratories which
contain obsolete equ ipment. In addit ion,
the lure of h igh-paying jobs in industry
has enticed students to leave college be­
fore entering graduate school, and it has
lured many professors to leave academic
life as well.

Industry members in MHTC conside r
the proposed donations to be "invest­
ments," not charitable contribut ions . In
focusing their aid on the fac ulties and
labs of electrica l and computer enginee r·
ing schools. they know that future engi­
neers must be better trained uthe U.S. is
to remain a leader in the development
and use of new technologies for commer­
c ia l, industrial. and defense-related appli­
cations.

AMRAD Continues To Work
Towards Integration Of Computers
And Communication Technologies

Operating at the leading edge of com­
munication technology, the Amateur Ra­
dio Research and Development Corpora­
t ion (A MRAD) conti nues to investigate
applica tions of spread spectrum and
packet radio commun ication tec hniques
to the amateur se rvice. Through tutorial
material presented in the Corporation's
journa l, AMRAD Newsletter, readers a re
introduced to the new modulation tech­
niques and data network approaches
now only beginning to be used by ama­
teurs. In fo rmation is also presented on
the work of various groups in the U.S. and
Canada. ensuring that advances which
further the state of radio art are qu ick ly
disseminated throughout the communi ty.

II you want to be a part of the growing
movement towards the use of computers
and new communication technologies,
contac t AMRAD: Mr. Paul Rinaldo, W4RI,
President, AMRAD, 1524 Springvale Ave ·
nue, McLean, VA 221 01 .

HOD To Scramble TV Signals
In a move designed to block unautnor­

ized reception of Its satellite-distributed
p rograms, Home Box Office (HSO). the
pay-televis ion service of Time. tnc .. reo
cently announced that it w ill begin scram­
bling its satellite signals in late 1982. Th is
will ma rk the firs t t ime that a major oav-rv
network in the U.S. scrambles its signals.

and others-such as Viacom Internat ion­
allnc.ts Snowttme and Getty Oil Co.'s En­
tertainment Sports Prog ram Network­
may shortly fo llow suit. All of these pay­
TY services have been grappling with
problems related to theft of service, and
the move to scramble signals is meant to
thwart the owners of noncommercial
home satellite receiving systems who do
not pay HBO's subscription fees.

II is estimated tha t there are about
30,000 such home satellite receiving sys­
tems in the U.S., w ith 2,000 to 3,000 new
systems coming on-stream each month.
In some cases, owners of such systems
have indica ted to HBO that they are w ill ­
ing to pay for their service. However, ac ­
cording to the Wall Street Journal, HBO
and the othe r pay-TV networks have sa id
that it is against corporate policy to ser­
vice individua l subscribers. Besides not­
ing that they wou ld still have to address
the problem of unauthorized users (so­
ca lled " p irates"), the networks are slm­
p ly unwill ing to burden themselves w ith
administrative problems involved.

Piracy 01 HSO's programs, which are
transmitted by a Mult ipoint Distribution
service (MDS), is also of concern. Thus,
there is a possibility that the pay-TV net­
work will requ ire MDS operators to
scramble HBO' s signals at the transmis­
sion si te. If th is occurs, a decoder would
be required at the home or apartment of
each authorized subscriber.

Satellite TV...
the boom industry of the SO's.

.-

Receive up 10 50 TV channels 24 hours
a day ... un-cut movies. sports, re~gious

programming. and much much more ...
direcllo your home even if you live out of
range of good TV reception.

ns a whole new world of entertainment.
Dealer Inquiries Inyited

For more Information Call
1-800-25~9013

International
Satellite
Systems

PO Box901 • Nonh Lmle RodI. Arkansas 72115
501 753-7 153
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SELL: Autek QF·1A Acti 1Je Filter, mint , $50.00 plus
shipping. David Schwartz, W1 GAJ. 1183 Southeast
e. Amherst, MA 01002

SELL: 3000 new boxed roceiving tubes only one dol·
lar each, Wanted Machinist tools. Trade Technics
stereo system. receiver, cassette tape deck, two
speakers. WSOJT, 6020 Isabella. E,P.. TX 79912,
Phone 915·581·367t.

COMMERCIAL ELECTRONIC EOUIPMENT FOR
SALE: Beckman Freq Cconter Timer wl16 Hz plug.
Mod. 6146. Hickok Mod. 140C Solid State and
Vacuum Tube Scope 30 MHz main, high-wide and
liJal trace plugs. Boonton 202H AM-FM Generator
wl207H Converter, 1-216 MHz. All equipment work­
n g, all 'unctions. wmanuars, but not lab cancretec .
Best package price. Dave Hunt, 207-729-5776,

ICOM 251A WANTED: sen SX101 A, tube T.O. keyer
and Shure 555 pro mike, J. Davis, 802 Chain. Norris·
town. PA 19401 .

1,0 . BADGE: Your name and call on your state's out­
line. $1 .50. D. Mollan,WB7FDE, 7805 NE 147th Ave..
Vancouver, WA 98662.

SELL: Drake TR·22 like new, recently re-afqned with
spare rruc. plug, D.C, cord. case and manual, $89,
C.O,D. U.P.S, K4HHR (813) 595-6903.

TUBES! NEW, 75. 0 1A and 331 to 4·250A. 1920's to
1970·s. I need WDl l 's. Partly assembled Pace­
maker. new panel and cab inet (2) Johnson Match­
sticks. G66B (mint) wl BC band, 22-1 347 'r(y.I output
enrr. KW mod,xtrnr. TG· l 0 Code Oscil lator wl16 new
tapes, Much more. Write for lis!. Robert G,Campbell,
P,O. Box 138. Walhalla , NO 58282.

WANTED: Work in the KNOXVILLE. CHAITANOQ·
Gl\. TENN,area. My exper ience Includes 25yrs in RF
circuits from OCto 40GHZ, I have a First Class RadiO
Telephone with Radar endo rsement and an Extra
class Amateur lice nse. H F. Schnur. 115 Intercept
Ave.. N Charieston, SC 29405.

WANTED. R390A top and bottom covers, instruction
manuals fo r R390A and ANIURA·17 converter. C.T,
Huth , 146 scrcreeror sc, Tiff in, OH 44883,

FREE TO CG BUBBCRIBERB
AdYeftlslng FbIt..: Non-commercial ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1 .00. No ad (non subscriber) will be printed unless accompanied by full remtt­
tance. Non-commercial ads tree to CO subscribers (maximum 3 lines per month). All
ads must be typewritten double spaced. Recent CO mailing label must accompany ad.
Closing Date: The 10th day in the third month preceding date of publication. Because
the advertisers and equipment contained in Ham Shop have not been investigated, the
Publisher 01 CO cannot vouch IOf the merchandise listed therein. Direct all cor­
respondence and ad copy 10: CO Ham Shop, 76 N. Broadway. Hicksville, NY 11601 .

NOVICE ALL-AMERICAN Certificate: Work a Novice
n ail 10 call areas Send list arc $1 . K6ASI. 25 Rud·
nick , Novato, CA 94947.
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CeCo

our Ham Tube
Headquarters'

Call Toll Free 800·221·0860

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

SER VING THE INDUSTRY SINCE 1922 Phone (212) 646·6300

Tubes
3400Z $85.00 7360 $9.15
3-SOOZ 85.00 1735A 29.50
4·400A 80.00 8122 .. . . . . . . . . . . . 79.50
4CX2508 5O.OO 8156 10.95
5728 38.00 8643 72.50
8llA 12.00 8844 29.50
813 35.00 8873 175.00
61468 6.50 8674 180.00
6360 4.25 8617 450.00
66638 6.75 6908 10.50

semiconductors
MRF 24515D1416.$3O.oo MRF 64415D1068 19.95
MRF 454 18.95 2N3055 95.00
MRF 455 12.50 2N6084 12.50

RF Connectors
PL259 ... . . . • . . 101$4.95 M358 2.50 ea.
PL258 10/8.95 M359 1.75 ea.
UG175/176 10/1.60 Type "N" Twist on
UG2551u 2.50 ea. (RG8Iu) $4.75 ea.
UG273fu 2.25 ea. Minimum Order $25 .00

Allow $3.00 min. for UPS chargesIOG WiJ\

International's leadership in crystal design and
production is synonymous with quality quartz crystals
from 70 KHz to 160 MHz. Accurately controlled
calibration and a long list of tests are made on the
finished crystal prior to shipment.

That is why we guarantee International crystals
against defects, material and workmanship for an
unlimited time when used in equipment for which they
were specifica lly made.

Orders may be placed by Phone: 4051236-3741.
TELEX: 747-147. CABLE: lncrystal'1WX:
910·831 ·3177· Mail : International Crystal Mig. co., Inc.,
10 North lee, ()I(lahoma City , Oklahoma 73102 .

Write for information.
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EVERYTHING FOR THE AMATEUR

2805 N.E.2ND.AVENUE

TLX 522035 VICOR

" ESTA BLISHED 1960"

MIAMI, FLORIDA33137

MIAMI 573·8383

FT. LAUD 524·4484

The Oldest And Largest Stocking Authorized Dealer In Florida, Our Service
Facilities Are The Finest In The South Along With Our FCC Licensed Techni·
clans. Our Highly Qualified Sales Personnel Wili Be Very Happy To Take
Your Orders Or Help You Solve Your Communications Problems.

AMATEUR RADIO CENTER, INC.,Your Radio Communications Department
Store, Can Set You Up With: HF, VHF, UHF, RTTY, CW, Amateur, Marine And
Commercial Systems To Meet Your Requirements.

KENWOOD, COLLINS, DRAKE, YAESU, ICOM, MICROLOG,
CUBIC, HAL, SYT, TEMPO, KLM, LUNAR, STANDARD, HY-GAIN,
HUSTLER, LARSEN, DENTRON, J.W. MILLER, M.F.J.,
VIBROPLEX, BENCHER, ENCOMM, AVANTI And Many Other Fine
Products.

"We Service What We Sell" "Hablamos Espanol"
CIRCLE 27 ON READER SERVICE CARD
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Upgrade in One Weekend?
It's Easy and Fun at a Bash Seminar!

The Alternatives
Can' t get away for a Bash semt­
nar weekend? The next best at­
tern atives are the Bash Educa­
t ional Services, Inc. li cense
manuals. " The Final Exam" Is
now available in four different
ed tt tons:
1. Novice Class • A complete
study text lor the Novice that 's
suitable either for use in a
classroom as a text or at home
for sell-study. This is not a a &
A manual! Priced at $4.95 plus
$2.25 First Class Shipping.
2. Oan.,.1 CI... . A very eccu.
ril le and detailed a & A manual
covering the current FCC ques­
tions for the General or Techni­
cian exams. Priced at S9.95 plus
$2.25 First Class shipping.
3. Ad.,.nced el... - Takes the
guesswork & mystery out of
this very important exam. No
other a & A manual on the mar­
ket is as accurate! Priced at
$9.95 plus $2.25 Fir st Class
shipp ing.
4. Exlr. CI••• - For those who
have the class & code abili ty to
go all the way! This a & A menu­
a! has all the material thai the
FCC is presently r&Qulrlng you
to know. Priced at $9.95 plus
$2.25 First Class shipping.

.BASH EDUCATIONAL SERVICES, INC.
P.O. Box 2115. San Leandro. CA 94577 • (415) 352·5420

Bash Educational services, Inc., publishers o f the
con trovers ia l Final Exam series of FCC li cense
manua ls, has launched a coast-to-coast blitz on
the FCC Amateur exams: One day Intensive courses
guaranteed to help you upgrade your l icen se or
you can repeat the seminar FREE as often as nec­
essary until you do pass! Our cu rre nt pass rate Is
97.36%! Novice to Tech /General , and General to
Advanced seminars run 8 AM t0 5 PM with time out
for lunch and hourly breaks. Advanced reg ist rat ion
for each one day seminar carries a $150 ali-inclu­
sive tuition fee; $175 at the door. Take both semi·
nars on the same weekend and pay only $225 (ad­
vanced registration) for both.

For full schedule details about upcoming Bash
seminars call (415) 352-5420 from 10 AM to 6 PM
California time, Monday.Friday. or write to t he ad ­
dress below. seminars conducted at major cities
where FCC Field Offices are located.

1982 is t he year you 're going to upgrade!

Write for FREE Catalog of books and study
aids available from Bash Educational
Services. Inc.
Dealerships available In some select areas.
Book manuscripts invited from authors of
Am ateur Radio techn ical material.

California Residents add
6.5% sales tax.

I
•

,
New 5th edition by Perry Ferrell

Bigger and better than the w orld­
acclaimed 4th edition, this new book
has 30% more stations listed , more than
7500 operating between the interna­
t ional broadcasting and amateur radio
bands, spanning 4-28 MHz. List ings by
both frequency and ca llsign reflect
present and post-WARC assignments.
Complete list of Coastal CW stations
plus Embassy, Aeronautical, Mili tary,
Time Sigs, Feeders, VOLMET, FAX, IN­
TERPOL, etc . New details on scheds,
emergency cha nnels, alternates, and
never-befo re-published IDs.
In USA: $9.95 Book Mail, or $12.00 UPS.
Outside USA: Book Mail US$11.00.
Overseas Ai rmail: U5S14.00 + US$3.30
Registrat ion to assure delivery.

GILFER SHORTWAVE
DepL co , 80. 239, Patti Aldg. NJ o7ese
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WANTED: Old microphones, pre 1940, for my mic
museum, Also mic related Items. Write Bob Pa­
quelle, 107 E. National Ave., Milwaukee, WI 53204 .

PLAYBOY RESORT at Great Gorge, McAfee. NJ: The
place 10 relax and enjoy. See all the manutaciurara'
and dealers' exhibitS. Allend lhe vilal and inlormative
torurre. Renew old acquaintances and make new
ones. All at the ARRL Hudson Division ccovenuco.
October 30-31 . Send SASEnow lor complete details
to HARe, Box 528, Englewood, NJ 07631 .

AS MAGAZINE ... covering all modes 01Specialized
ccrwnuncanons including FSTV, NBTV, MSTV,
SSTV, RTTY, FAX, MICROWAVE, EME arc more. Our
15th year 01 publlcatico! 6 issues only $7.50 US,
$10.00 OX AS MAGAZINE, P.O. Box H, Lowden, IA
52255 (WB0OC:D).

asLs WITH CLASS! Unbeatable qualily, reasonable
price. Samples: 50 cents, refundable. OSls UNlIM·
ITED, POB 27553 , Atlanta, GA 30327 .

COUNTY MAPS: 311. by 2 11, showing48stales and all
count ies, $2.50 each, Bill Runser, 3000 MI. Roya l
Blvd.. Glenshaw. PA 15116.

WANTED: R644IURR 20-237 MHz Receiver as 01·
lered/shown by Fair Radio, Dec. 79 CO, p. 97. T.J.
Leven. Box 446, Lakehead, CA96051 .

ALLIANCE HD·73 rotor and COfitrol box $99.99: aear­
ca t 300 $342,99; aearcat 210XL $219.99; Bearca t
100 $289.99. Add $3.00 shipping each item wi thin
continental USA, Mastercard, VISA or COD. Price
quote ava ilable lo r Bearcat and Regency on request
Dealers sere letterhead for wholesale price list
Scanner World, USA., 10 New Scot land Ave.. Albany,
NY 12208 (518) 436-9606,

ELECTRON TUBES: Current and hard to find types.
Special purpose, trensmtttmq, receiving arldcathode
ray tubes. sere addressed stamped envelope lor our
lree list. RUTAN ELECTRONIC SALES CO. , 166 5th
Ave ., New York, NY 10010.

NEED HELP lor your Novice or General Ticket? Be­
ccrcec audio-visual theory iostructoo. No e lectronic
backgrourld required, For free information send
SAS.E. to Amateur License, P,O. Box 6015, Norfolk,
Virginia 23508.

HAM RADIO FANATICSI You need THE W5YI RE·
PORT! Twice monthly awa rd-winning insider flews·
tetter. 24 esues . $18.00. Sample Issue SASE (2
stamps), WSYI, Box ' 1Q101-G, Dallas, Texas 75207.

AMP-LETTER: Devoted 10 designing, building, and
operating Ama teur Radio Amplifiers. Sample $2.00 .
AMP·l£TIER, RR2, Box 39A, Thompsonville, Il
62890.

SEND SASE lor parts and equipment lists, P.O.
17057, Norlolk, VA 23509.

WANTED: MS connectors used or new, evncnrcs.
tubes, etc. Send list Bill Williams, PO n057, Norlolk,
VA 23509.
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~~ CADDIEu.CoILCou, (¢;.
POULTNEY. VT. U 7U 802·281-4855

e'1H ....."'. ro _ COOlS _Tn ""

N MATCHINQ TRANSFORMERS FOR
HOMEBUILT TUNED INPUTS

".,., . "'''or in.......""" """ u . in"..,. NEW LIST loC. You
m.... >end. ~.m_ envelope 10'e<oi~ ...., a>" tit Ii'.

Pl ease /lend all reader Inqu"" es d,reclly.

ENGINEERING CONSULTING
P.O. BOX 3966 DEPT C

ANAHEIM. CALI FO RNI A 92803

N. ,_"' V T SO. ' o _ 5 "'. nd - 2 9·11": ==$ 179 .9 '5
N• .• AVT"0·10- • e • •d- '9'3- $129,9'5
No.· ...V T20.'O- 3 B.....-- ,,'S' $99.9'5

YAESU FT·207R OWNERS
AUTOMATIC

SCAN MODULE
15 minutes to instal l: scan re­
starts when carrier drops o ff;
busy swllch control s auto­
matic scan on-off; mctuoee
module and instructions.
Model AM $25.00

TIERY SAVER KIT
MOdel BS·1 $14.95

• No more dead batteries due to memorybackup
• 30'10 1"55 pow"r drain wh" n squelchlld
• Simple to Instal l, step-by·step Instructions and

parts lncludlld
• • mA memory backup rlld uclld to 5OO,.A
• 45 mA receiver drain rllduclld to 30 mA
• Improved audio Hdellty and loudness

FUll ,..a," W"' VE _ A, B.nd" "'.'.m.". S..oe,,,,,, ..ttl>
0"<"'0 ti._G T,. . . . 3 M••••• · ...lL •• Of , •••"',"'V. G••~".
. ' '0", m""n" til S TRE NGTti FIBERGl ASS TUBING
OVER - A L L, NO WOBBLY. LU MPY TR ...PS. NO U N-
a Ie. Il TL Y CL M PS " ••d"" _ S \ ,,,. - .. , . ...., .....
T"•• ,,",d.... Y.u 00. ~_ '"., 1t . 00. B.eo._
FOOl P ...RT M ENTS, M 0 6lLE tiOME S • CO NDOS . te ,
.." _ ...."'" "d "... ......_ ... MAND .
"'TORYI ," . , • .., -0" •• 1"· _ moue' ""O"'<>e<I', U d.
0' ... ...... ' ...... ( 1 (A" . "", . '00, ......... _ E '
COMPLETELY PRETUNED. NO "'DJUSTME NTS NEED·
ED EVER' NO TU NER NHOEO FOR M OS T T R"'NS .
C"'VERS I U RGSU f • • _. , I 2000 W . U
PEP, ....... Del S..., PREP ,D tN us.... ...... "'....
•" '0 _ . ....,•••', 0< 0.;.... W E...THE RPROOFI

S END FUL L PRICE F OR P P DEL IN US... {C."••• "
$'5,00 ..". roo ,01_ .. , Cu,'"''', . t< J a< _

VIS .... M "' S TE R CARD .. "'MER-E XP . Ph '_308.
23&.5333 9 ...M . 6PM .......,., W . ..... '" 2.3
.... .... A" to n"". c.u..",••• ra<' , ••' " 0 • • ,
m.... Ooe' ""', F,.. t••.

WESTERN ElECT"ON1C S
0 ••', "'C· ·6 K.... " N. , Bee.o.T
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MICROWAVE TV
P£~~~2&~e~!RTER..!
• Covers 1.9 - 2,7 GHz tlaoo I
• low "'",sa RF preamp
• 1 Yea' Warranty

TEM MICIIWAnCIIrIUIlH
225'9 . 971" A.enue Non..
Corcoran ""'"no,,,,'a5537.

l HAL COMMUNICATIONS CORP,
BOX 365
URBANA, ILLINOIS 61801 217-367-7373

•

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while t raveling. Some of the outstanding features of
the CWR-6850 are:

• Se nd and receive ASCII. Baudot. and Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45,50,57,74,110, and 300 baud
• High or Low RTTY tones
• Send and receive CW at 3 to 40 wpm
• Built-in 5 inch green CRT display
• Four page video scr een display
• Six programmable HERE IS messages
• Pretype up to 15 lines of text
• External keyboard included
• Runs on +12 VDC @ 1.7 Amperes
• Small size (12.751/ x 51/ X 11.51/)

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer .

HAVE RTTY'-WILL TRAVEL

CIRCLE 10 ON READER SERVICE CARD
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Superverter I $99.95
The ultimate In converter technology! Dual stage
selective preamp, mixer, Lt . amp and no-drift
crysta l controlled oscillator. We recommend this
kit for the more experienced kit builders.

12 Voll Stationary Power Supply lor
Superverter I $24.95

Selective PreAmp $ 39.95
This new unit is not like other wide band preamps.
Experienced ki t builders can easily add this unit to
our ex isting boards or to other manufactured
boards to improve overall board performance.

2300 MHz Down Converter $35.00
PC board. all components and instructions for
working unit.

TERMS: COO, Money Order, Bank Cards
HOURS: 8:30-4:30 COST

Variable Power Supply • . . . . . . . . . $24.95
Complete kit Includes all components for working
unit Including deluxe box and overlays.

Disk Vagi Antenna $25.00
Complete kit with PVC and mounting brackets.
Stronger than loop vag i, equal in ga in.

4 It. Dish $54.95
Overa ll 25 db gain. Partial assembly required. Sh ip­
ped UPS ground only.

Video Stabilizer $55.00

See You At The San Diego
And Dallas Conventions

For Information Call 817-860·1641

CIRCLE 1~ 1 ON READER SERVICE CARD
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T5-130SE

LIIurer PI.z.·Rte 18S
oooc: Laurel , MD 20810

In liD. Call: 7112·0800
CIRCLE fI5 ON READER SERVICE CARD

R·IOOO

TRIO·KENWOOD, lull line In slock
lor Immediate delivery. Call 800·638·4486
for your super special price.

TR·2500

Call Toll Free: 800·638·4486
Also in stock:
ICOM, TEN·TEC,

MM DRAKE, SANTEC

NTER

TS·930S

-5330
-

NEW

Triplell perlormance ...
a tough act to lollow

I. Hig h re.olution, "P controlled re<:iprocol
counting deilign p rovides both input signol fre­
quency ond period measurements.

2. 80 MHI frequency measurement plus event
counfing to 1 billion ond elopoed time meGi ­

uremenl from 100 "S 10 100 houl"$.
3. Single function knob for easier o pera tio n ond

built·in foelf ·testing confiden<e te,t circuit.

Model 7000 TCXO veroion $«0

Conloct~ Ioc:ol Triplen Ditlribo.ttor or focto<y.
Phone " 19·J58.S0 1.5. TWX 81()."90-2400.

Model 7000

performers.

I
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E.... up 10 $600 " w".~ a Mor.l
N" "''''' ' _ Tho 0<\gWI.1 fCC T ._••won m ,••, ...-roo , ,""
""'"" to, f CC 0 ~"'"_ U".... "
N• • ', ...,... m"mplo.. _ ....... ""n, 00' _ ~. -- __

........... on .... 0<1 , fCC Con •••m' "",.. 'j
N" _,"D, ••po<-..o: " ...... $1 "-H ..... ~..............,_0 .
D 'l':! . C~-,--B __2"3. 8, San F.a nc iaco , CA 9.126
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QSLs & RUBBER STAMps · Top Ouaiity! Card Sam­
ples and Stamp Information 50¢. Ebbert Graphics
0·2, 80x 70, Westerville, Ohio 43081,

ROSS'S SECRET: Price. selec tion, arKJ service mean
more than size of ad. NEW: Kenwood 130 Sf
$569.90. USED: FT\OlB, CW, for $489.00. Huge ee­
recnco. your call will save $$$ or send ,37 stamps tor
5 pages Used, or .95 stamps tor 63 pages New.cos­
eo Monday at2:oo. ROSS DISTRIBUTINGCQ.,PRES­
TON, ID 83263, Phone (208) 852·0830.

WANTED:Roller tube Chart aOO flew·tube adapter for
Sylvania Tube Tester Model 219. Steve Solo, W8IEC.
12932 Gable 51.. Detroit, M148212.

MUSEUM for radio rastcnans and Collectors now
open. Free acrmssron. orc-ume ama teur (W2AN) aOO
commercial station exhibits, 1925 store aOO tele·
graph displays, 15,000 items. Write for hours, Anti­
que Wire less Assn., Holcomb, NY 14469.

SALE: Tempo fmh, Ten-tee Tri ton I, 251 PS. S8--33
xcvr , Heath HW30, Unique Tuner, Natiooai NC105,
Hallicralter HT40, Slinky dipole, King portable minl­
beam, Allied grid dip, SASE list . WA0NLR, 2931 Cen­
tral Park 138. Topeka, KS 66611.

OSL SAMPLES 25¢. Samcaros. 48 Monte Carla Dr..
Pittsburgh, PA 15239,

WANTED' WESTERX or WESTERN ELECTRIC tubes,
microphones, mixers, amps, tweeters, drivers.
speakers, horns, others, Tel: 213/576-2642, David
Yo, P,O. Box 832, Monterey Park, CA 91754.

WORLDWIDE AWARDS DIRECTORY: Complete in­
formation on over 400 .iffelent world wide awards.
$12,95, Larry Kebel, KOOZP. 736 391h Street, West
Des Moines, Iowa 50265.

INFO WANTED: Art icle appeared in some electronic
mag . regarding mon itoring distanl electrical and
thunder storms. Date and mag, unknown. Anyone
know? R.E. D" 615Stuart St., Green Bay, WI 54301.

POlICE·FIRE·AIRCRAFT SCANNERS. Bearcat. Re­
gency, Frequency directories, Shortwave receivers,
Sony, Kenwood, vaesu. Panasonic. True discount
prices and free UPSShipping. Write: GALAXY ELEC·
TRONICS, Box 1202, Akron, Ohio 44309.

WANTED: Digital Display Unit{DGo1) w~h instruct ion
manual for Kenwood T882O. New Of excellent ccno­
tion. Bill Shear, WB2I1G. 12 McFali Road, Apalachin.
NY 13732 ,

SHORTWAVE MAN UAL: Learn hOW and where to
hear exciting events trom submarines to satelli tes,
Sefid $<1.95 to Visual ven tures. 410 Soul h D st.. Rich·
mono, Indiana 47374.

OST FOR SALE 1927 to 1980. SAS.E. for informa·
tion. W31CZ, Box 1580, Hemlock Farms, Hawley, PA
18428.

FOR SALE: Browning GOlden Eagle, Good Condition,
Best offer. Thomas Donabedian, 66 Chatham Street,
Worcester, Mass, 01609.

SELL: New 58-201 linear and Collins 7551 with 3251
and power supp ly. All manuals, cab les, aOO Collins
gear is excellent. $650.00. Greg Gross, 104 cturcn
St., Danville, PA. reie. 717-275·4389

AWARD FOR YOUR XYL! Show you appreciate her
patience with your hamming. Give her a warm, per­
sonalized, humorous Award, Send her name. your
ca ll, $3.00 to : McLean, KABJRl, 3200 Hayes Court,
Ann Arbor. MI4B104,

MODEL
S61000
$349,95

plU$ $~ipp'"g

· (,..... ,. an. ~....... .. ,,,~..
, 'do.' "" ...., .. vI>I D"

" "9" ,• ...,..

, o.~'" ,"".Hod ~,ri> ,od",' ..
...... <I."",. " "" •...,..,00<1,

· c~.."..0<1 d<-..,.. ,,,,..,,
• ~" .... ,', ' ..01 .........
• o."",,~ '••" .,,~.

• .... . ,. "'"" 'M I"~..",,,
DI .H ',_ DI ...... .." ......,

1'0-1 Pwlle, K~ · U ,50

,.". "'·'00'

MADE IN".

VANGUARD LABS
1.23 JlmaJc. A..., Holll.. NY 11423

P~(2121__2120

OMPUTERIZE
GREAT CIRCLE MAPS

• Great Circle Map Projection ' Centered on
!t«Jr exact OTH • Calculated ere drawn by
computer ' tl X 14 mches • Personalized
WIth your cansiqn e $12,95 ppd. • (Air Mail acid
$1,50) • Beam heading Printout, $9.95 •

Bill Johnston, N5KR
1101 POftIOna Or., u. C_, N."" Mexic:o 18001

PIe. .. . . 1Id .tl ruder tnqulrl.. dlreclty.
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• CCMlIS 100 10 185 MHz in I kHz steps w'lh thumb­
wheel dial . Accuracy 1 part per 10 million at all Ire ­
cuences e mtemarFM adjustable from 0 to 100 kHz
at a 1 kHz rate • Spurs and noise at east en dB be­
low carrier . RF output adjustable trom 5·500 mV at
50 ohms . Operates on 12 Vdc @ 1/2 Amp . Ava il·
ab le for immediate delivery ' $349.95 plus shipping
• Add-on Accessories available to extend treq.
range, add infinite reso lution, voice and sub·audible
tones. AM, precision 120 oe calibrated auenuater
• Gail tor deta ils . Dea lers wanted worldw,de.

IIX eOUIPmenT Ltd.
• 0 tm ' 0 •• "'WN ~ _noooo

MODEl

50-1 UNIVERSAL ANTENNA STANDOFF

Price $29.50
u.e s . l..n UDHI

"'~'-" '''''"

HC -V

HC -U2
Provides receiver

c a pab i li ty
for u rban
emergency &
business ser ­
vi ce s In the
UHF band s .

Receives 154-158
and 159 - 163
Public Service &
Mar ine c ommun­
ications . Includes
NOA weather
band .

All ows coverage
of sim o lex and
repea ter fre ­
quencres in the
22 0 Mhz
Amateur Se r-
v Ic e .

HC-V220

VHF /UHF

CONVERTERS

1446 LANSING AVE .
SAN JOSE , CA . 95118

Price : $62.45
"

-_.. Price: $ 72 .45

M -SQUARED
ENGINEERING , Inc.

2 -METER EM. H. T.' s

FOR FUllY SYNTHESIZED

Price : $47.45

• Low loss to antenna

• Auld.nlal transmission
protect ion

• S ingle AAA battery

• SI Z8 - 2 1/4 x I 112 x I 3/8

• We ight - 4 ounces

All HANOI - CON Units have

• INC Connections

· ert ce s inc l ude shi pp i ng
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When ij comesto

AMATEUR
RADIO QSL's

us or Foreign Listings

it's the
ONLY BOOK!

ICOM
72flA

HAL
DS310QASR

ICOM IC25A

~ .....
tt.o::P i; ~

- 'f"f ~.... C' ...... , - -
Dan C . Britt. K4U RK YAESU FT·l07M

~ritt'.6' 2-llValJ l\abio ~alt8 8. ~rrbirt
2508 Atlanta St•• Smyrna. GA 30080

L...- Belmont Hills Shopping Center (404) 432·8006- ...J

•
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ORDER TDDAy t

O rder bot h b OOkS dt the sa me t ime for
$39 .95 Including sh ipping.

F'leg<1$US on b lue fi eld, red lettering. 3 " w ide
>< 3 " high. Gre. t on Jacke ts and UPS.

EKft Sh'llping 'al,1

$18,95 $3 .0 5 $22.00

$17.95 $3.05 $2 1.00

us C,lllI(IOO.

o Fore",n
Call~k

.....~lIbaak Ie

~
Dept. Q_.._...._..
925 snerwOOd Drfve
LIke BlUff, IL 60044, USA

~~llbDDks

Here they "re l The ta test edit i ons. World·
fa m ous Radio Arnateur Cil li boo ks, the
most respected and com p lete listing o f
eacto dmdteurs , Lists cans, li cense classes,
address informiltion . Loaded with spectar
features such as call ch ilnges, prefix~ o f
the w orld , stilndard t im e charts, w orld­
wide QSL bureaus , and more. T he U .S.
Ed i t i on fea tures over 400,000 Ust ln 9iS,
with over 70,000 changes from test
year. The Fore ign Edl tlon has over
370,000 listi ngs, over 60,000 chdnges.
Pla ce your order f or the new 1982 Rddlo
A mdteu r Cali boOks, aVdi table now.

Or der from y our dealer Of' direCtly from
t he Pubtisher, All d irect or ders add shipping
ch. rge. Foreign resIdents add $4.55 f or
sh lppin \l . Illinois residen t s add 5%sales la><.rSillSPECIAL LIMITED OFFER!

Amateur Rad io
Emblem Patch

--- only $2.50 postpaid

WANTED: SchematICS lor Lafayette HA410. HA460.
HE45A, GE4ET62A Portil·Mobile 8 watl l riinSlTlnter.
Books. " E M, SchematIC DlQest." Woll and Tab 468 .
'· 1G4 Ham Radio Projects 'or NClYlCe and
Tectv'llcian." Harold Kurtz, 1 WOOdland Ave.•Quaker,
town, PA 18951.

OLD TIME RADIO Ifansc riphon discs wanted. Ally
size. speed, subtect. W1FIZ. Box 724, Redmond. WA
98052

3CXl4CX POWER TUBES l:Indmicrowave lubes wa nt ­
00. P.O. Box 4155. Mesa, AZ 85201 .

SELL: Tempo 2020 XCVR, keyer. mlC. swr/pwr meter
S5OO, Great Shape. KASEVR. 1-5010261·3148.

OVERPRINTED: 198 1 FO~iTango Club Newsletters.
Sixty loose-leal pages packed with modifica tions and
informa tion on Yaesu rigs . Only S6 while they last.
Also a few 1980 sets at $5. (Ove rseas add $3 each,
airma iL) N4ML. Box 15944, W Palm Beach. FL
33<00.

WANTED: 51.14. 32V3. 32Wl. SCl01 , KW5- 1. noise
bfanlo:er and cw liller(s) lor 75A-4. POB 518, WiI$Ol'\o
ville. OR 91070.

YAESU OWNERS: Join your International Fox·Tango
ClUb-now in its eleventh year. Calendar yea r dues
st ill only $8 US. $9 Canada, $12 airmail elsewhere.
Don'! miss ou t. Get 1982 top-rated FT Newsletters
packed with modif ications month ly. cataiog ot past
modifications, I ree advertisements. technica l ceo­
sultation, FT Net (Saturdays. 1100Z, 14.325 MHz),
more. Go Fox·Tango ! To joln, send dues 10 Fr cuo.
Box 15944 . W Palm Beach, FL 33406,

QUADS, QUADS, QUADS. 2. 3 & 4 elements, corn­
plet e kits. also conpoeents and wire db + Enter,
prises. Box 24, Pirevafley, NY 14812.

QSL ECONOMY: 1000 l o r $13. SASE. 'or samples.
w4TG, Drawer F, Gray. GA 31032.

HALLICAAFTERS Service Manuals. Amateur and
SWL Write lor prices. Specil y Model Numbers de­
sired, Arcleo Electron ics. P.O. Box 95, Dept C. Ber­
wyn. IL 60402.

WANTED:~te, nol worlung ~39OA. also
working R22Q.URR. RED. 615 Stuart, Green Bay. WI
54301 , phooe 1-414-435.Q960 collect.

HAM·AO--FEsrt"": Next 6issues$2.00, WAAOSA. Box
91J.C. Mobi le. AL 36601 .

FREE TR5-80 AMATEUR RADI O SOFTWARE lIST­
INGS' Best in the country' Mostpopularl SASEto Mi·
crC>80 Inc., 2665 Busby Court Rd., Oak Harbor. WA
98271.

INTERNATIONAL DIRECTORY OF AWARDS lisllng
over 1000 cernucatee. some applications, sa.OO.
W5IJU. 2618 McGregor Blvd., Fernandina Beach, FL
32034.

WANTED: Surplus 1- 3 KW HF Transmiller type
FRT·15, COllins TDH or equ ivalent or higher power up
t020 KW. ssarcr necessary, P.J, pnsnner,WA1LDU,
2 Lake Avenue Ext.. Danbury, CT 068tO.

OSL CAR DS: $12,50/500, ppd, eoo.ncstrauon cata­
logue free, Bowman, 743 Harvard . St Louis, MO
63130.

AMSAT Software Exchange is accept ing orders and
inquiries. Available is the orbital pl'ediction program
wfltten by W31WI in TRS-80 dis!< and cassette. Af.l"
plant dlskelle . MicrO$Olt BaSiC.and Digital Research
PLJl-ao.Program accommodates ellptical Or1)rt track·
109 required lor Phase III satellites For If'IlormatlOfl,
send SASE to AMSAT SoItware Exchange. Box 338,
Ashmore,IL 61912.

WANTED : Used TantalumCapaCllors. PaYing 31 tJoz.
W6TWT. 101 05 Stern Ave.•Cuperllno. CA 95014

WANTED: Early Hallieralter " Skyride' s" and "socer
Skyriders" with " Silver" panels. Also "Skyrider C0m­
mercial" earty transrmtters such as Hr-" HT-3.
HT·19, and olhe. Ha ltic lal te r gear. parts, acces­
sories. rrencats. Chuck uacne.WD5EOG. The Halli­
craller cceectcr. 4500 Russell Drive. Ausli n, TX
78745.

PURPLE HEART Veterans Organization seeking
hams and or-ere 'o r membership, Forming Nat iona l
Net and amateur radio chapter. Contact Clem,
KC5MM (e~ -WB5VDL). 6110 Pecan Trail Drive, San
Antonio. TX 78249: phone 512-699-1420.

" NEW' KT5B Multi·Band DIpOle 8().10 (WARe).
MIOHI Coax S17.2511OO', 450 Otm open wire
S14,751100'. DETAlLS--KiIooTec, PO Box 1001, Oak
VIeW. Calrlornia 93022.

CONTESTERSI Computerize you r ~ng WIth your
TRS-8O Mod I & Ill. Almost instant search. Printout
sansnes checks/'leet reqUirement In-memory ws­
tem lor cassette models and advanced disk L() sys­
tem lordisl< models. SI2.95C8SS., $19,95 disk. David
Mains. N04J. Box 31345. Jacl<sonville. FL 32236.

CIRCLE 2 ON READER SERVICE CARD
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COLLINS 75A4 mint $350, or will tr ade lor KWM1,
KWM2, KWS1, or S1 line. Wi ll adj ust value. RT.
Moore, WAlOBA, 233 Gray Road, Falmouth, Maine
04105, phone 207·797·4686.

RELAX receiving Morse. Converter uses tone or di­
rec t inputs, gives ASCli seria l, parallel outputs, Also
speed, rauo. $169, retecran Laboratories, Box 1185,
E. Dermis, Mass, 02641.

FOREIGN aSL Ca rd Hangers, six zo.ccceet plast ic
ho lders, care size 4V. x 6, $5.00 postpaid RCO
PRODUCTS, P,O. Box 7333, Kansas City, Missouri
64116.

CORLESSS TELEPHONES: 600 foot range, Great tor
home, garage, yard, shop, or farm. Low prices, all
major brands, For brochure and price list, write TRI·
NETlCS, Dept C, Box 6005, Lynnwood, WA 98036,

MILITARY RADIOS turn me on. I'm looking for any
German, Japanese, or UK gear, and some US.
types, part icularly: ARR·16, ARQ-5, Be's 189-222­
474-652'1209·1306, DU/DW PRC's 1 thru 5, 12,
34-36, RAX, R8M-mf, TBX, TBY, TRC·2, 10, also
RCAF AR-6, Any accessor ies and manuals Special
interest in pack sets, cw-pottables, foreign equip.
Need manuais or info on countermeasures or specia l
equip. H Miller, KA7LXY, 11206 One NE, Seattle, WA
98125, Aiso wanted: regenerative receivers. ship­
board or toy-types Knight, Philco, Revell , etc, Forest
service cw equipment. DAVCO DR-30 manual copy
Xmtr WRL Meteor S8-175 rret

-
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Calling all hamata d,ssm vacat ion: Oct. 8 we lIy to
Sydney lor 3 days of sightseeing!. Eyeball aso's
wllh Austra lian radio amateurs, then on beautiful
Pacific Princess cruise 27 days to U.S. with Ship­
board OX'lng, maellngs with hams In NewZealand.
FIJI, Samoa, Tahiti & Ha waiI. Special oller from
Princess Cruises: Airfa re to Sydney!. 3 days hotel
I'ee; also 3rd person In cabin cruises tree. Join uS
fa , f loating DXpedition t hat will be memory 0\ a
lifetime. Call me COIl8Cllo. reaervat ions:
Gary Plchrd·WB7VIW (1)02) 9s&.21 SO or wrn.:
PICKARD TRAVEL SERVICE, 8o~ 111187, Pho.nl~,

sa"""

FLY FREE TO
SOUTH PACIFIC OX PEDITION

--

IImpla.llue
only $2.50

'"OU R I nN YHR'

AMATEUR
TELEVISION
MAGAZINE

----

-fOOl THE sPEC"'Ulllll;ON>llJl<lCAnoN ••1>10 U'AnUll "

Surface SUllae. Alrm.1I Airml il
U.SJ Cl nada All Cantr.1 All Ot"'"

Mulco FOrtiojjn S. A....,.;c. F<>rtiojjn
$ 1000 $ 1300 s 2000 $ 23.00
$ 2000 $ 26 00 $ 4000 5 46.00
$ 3600 $ 5000 s 7800 5 90.00
s 5800 $ 1400 $11600 5134.00

A fV·SS fV·FAX·RTTV·SareIMes·EME
Micfowa.e and Compurers

Publ,shfH;/ 12 rimes per '(f1erby M /* e Slone W~CD

P.O. 80. H, Lowden, low. 52255 0408

'I, vea,
1 vea,
2 vaa'
3 )aa,
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VIDEO RESEARCH
P,O, Bo. 194112

l oul••IlIt, KV t 02U
Fo, Ordef Only (800) 626_~:»
For Inl""". 11on tS02) 969-. '21

_ M,cro-W..e P."b<>I ,c An tenn •
_26 DBG.,n
• Ad.aOCe<l Down Con,en",
• POW"f SupplV ,"eluded
• Low-Loss eo. ...1Ca~~
• C<lmplele - ReM y To In.tal l

MICRO­
VIDEO II

.~
Y

Send $2 for complete cata log

Coole TV EQwptTl"n' and
Comp.,re Sorell.'e System. 'n s'oc~

MICROWAVE TELEVISION
SUBSe RI PTION TELEVISION

MICROWAVE TelEVISION
EDUCATION MANUAL ..... • " •.. . $16.25
Our updaled manual includes mlcrowaye con­
cepts, antennae, and downconverte,s. Includes
o;!elaile-d schematics and P.C, board layouts.
SUBSCRIPTION TELEVISION
EDUCATION MANUAL , , , • , • , • , • , . $14,95
Two scrambling & decoding SVSlemS a,eexpiored
in deplh. Signal capture and modlllcat lon tech­
niques are presented for educationat analysis.
AMATEUR MICROWAVE
RECEIVER SYSTEM , , •$169.95
Continuing in Ihe high qualit y and perlofmanCe
Ihat you've come to know in the HMRII, Ihis re­
cel.e r has a new design and Increased gain.
INFORMATION PACKAGE ON ALL VIDEO
PRODUCTS AND KITS $2.00
ORDER INFORMATION:
Please add 5% Shipping and handling. CA rllsi·
dents add 6% Of e.5'I, sales I... VISA and MAS·
TERCARD accepled,

ABEX P.O, Box 26601 -0
San Francisco, CA 94126-6601
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SELL: 3000 new boxed receIving tubes, aestc types,
only $1.00 each. Wanfed: Precision Machinist tools,
reaso nabie W5QJT, 6020 Isabella, E,P., TX 799 12.
Tel: 9 15-581 -3671.

REPLACE RUSTED ANTENNA 80LTS with stainless
steel bol ts Sma ll quantities, free cata log. Elwick,
Dept. 446, 230 Woods Lane, &Imerdale, NJ 08083.

UPGRADE: Study Guides lor passing FCC exams.
SASE for information, WESCO, Box 740211, Hous­
ton, Texas 77274

CIRCLE 1 ON READER SERVICE CARD

FOR SALE: Macrotronrcs TM-800 facto ry wired corn­
ptete Rny and CW system ham interface for TRS·80
Model 1 microcomputer with all software and manu­
als, $300., shipping prepaid. W82VJF, Phone: 201­
471·3798.

-Tune

I I
I ~ - I
I I
I Mini-Terminaltm II suggested price $299.95 I

Allin one oackaae--cw, RTTY, ASCII send /receive and

I nard copy capability for under $300. unbelievable, but I
true! Again, Kantronics puts all the features you want
In a single unit; The Kantronies Mini·Terminal.'m

I YOU send cw wttn your key or keyboard, and tne Mini· I
Termina"," converts to RTTY or ASCII. Mini·Termlnaltm
also reads all incoming CW, RTTY, and ASCII messages

I and reads out on a bright green 10·digit display. For I
hard copy simply attacn any Centronix compatabte
printer, such as the spson MX·80 or the paper Tiger, and

I
watCh the Mini·Terminal,m dO tne rest. I

A complete code reader and RTTY terminal, With
printer compatabillty all in one packaqe only

I
2Vi·X5"xSv..". Get all you can for your donar, get the I
Kantronics MiniaTerminal.tm

See your local Kantronies dealer, or contact

I I[~Kantronics I
L (913) 842·7745 1202 E. 23rO Lawrence, Kansas 66044 J
--------CIRCLE 93ON READER SERVICE CARD



1924-F W, Minion Rd .• Escondido. CA 92025
Phon.: 1714) 747-3343

R-X Noise Bridge
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• The most advanced
automatic computing RF
measuring instrument in
amateur radio.

I Logarithmic SWR scale.

• Power ranges 20/200/2000
watts .

• Frequency range 1-30
MHz.

Automatic. No "set" or "senSitivity··
control . Computer sets full scale
so $WR reading is always right.
Complete hands-ott cceratco .

Lig ht bar display. Gives instant
re sponse so you can see sse power
peaks Much laster than oId·fashioned
panel me ters. Baton switch selects
three power ranges.

Logarithmic SWR display. Compolef
expands the display where you need
it so it's easier to see . easy to use .

Comp uter operated . No w an
analog compu ting circuit and digital
comparator automatically compute
SWR regard less of power level Frees
you trom checking zero. setting a
"sensitivity" knob and from squinting
at o ld-fashioned cross p o inte r

mecnamcat meters With this new
me ter computing is done electronically
and displayed with moving light bars .
Individual bars for SWR and power ,

Compact , attractive . The new
SWR & Power meter is in a 4 X4 X 5
inch metal case wi th brushed aluminum
panel and black vinyl cover. Red light
bars. Baton swi tches. For 11 5 ·v
50160 Hz.

Model M·827 Automatic SWR &
Power Me te r $97 .50 in the U.S. and
Canada . Add $3 shipping/handling .
Cal ifornia residents add sales tax .

1924-F West Mission R08d
Escondido. CA 92025
Phone 17141 747·3343

ORDER YOURS NOW!

SWR&Power
Meter

Palomar
Engineers

AEAlAdv. Elee. Appllc.t lons .•.• . . . . . ... ..• 18. 39.81
AGL Eleelron lcs . .. .. . . . . . • . •. .. . . . . . . . • . • .30.31
ARRL .... .. . .... . • .• .• . ... •... . . . • • . . • • . • • .. 15
Abltx . . .. ...... . . .. • . ..... . . . . • . • . • . • .. .. .. . 110
A ll Elect ronics . . .... .. .. • . . . • . . • . .. .. .. . ... .. 108
Alpl'la Della . . .... ... •... .. ... .. . . • . • . • . • . . &<1 . 65
Amateur Rildlo Center. Inc.• . • . • . • •. • . .. ... ... • tlII5
Atlanta Hamtesllva l. . . . . • . • . • . •. •.. . . .. •. . . ...88
Barller & Wlll lam llOtl .. . . • . • •. . . .. . . . . .. . . . . • • ..~
B.arry Electronics . . . . . • . • . • • . • • •. . . . . . . . . ... • ,82
B.sh Educ. tional. ..•••.•.••.. .....•....• ,88. 105
Bencher. Inc.. .. . . . • • • . • . • . . . .. . . . . . • . • . • • • ,., 2.
Blacksburg Group . • , . . . . . .........•.••••••.•• 100t
Bob's Amateur Radio Center ... ...•.•.•.•.•..•..~
Brill's 2-Way Radio . .. . . . . . . . . • • • • . • . • . . . . . . . . 01
Buttemut Elecl ron lcs . . .. . . • . • . • • • • . . . . . . . . . • . . '-O
CO flool< Shop .. . .. .. . . • • • • . • • • . . . . . . . . . . • • . • .80
Caddell CoIl Cofp . . . . • . . . . . . . . . . . . . . . . • . • . • • • • 106
CeCa COmmunlc.tionslnc.........•.•••.•••... 100t
Comm Cotn ler. . . . . . . . . . . • . • . • . • • • . • . . . . . . . . . 101
Com....nd Product ion' ...............••.•.•.• 1lll
Cover erstt Corp. • • • • . • • •. • • • • . • • • • • • • • • • • • . • . •28
Cuahcra tt Cofp 6,92
Dahl~ny 85
Delt. Satelil le Genter...•..................•.. 100
Oral<e. R L. _ 5. la.21. 29. 15
EGE. Inc.. . . . . . • . . . . . . . . . . . . . . • . • • • . • . . . . . . . .81
ENCOMM. lnc·. . . .. .. . . . . . . . . . • • • . • . . . . . . . . . . .. 2
El'IlliNering Consulting ...•••.•..•..........•• 106
Fa.. Radio SIoIea . . . . . . . . . . • . • . . . . . . . . . . . . . . • .. eo
Flesher Cofp... . . . . . . • . • . . . . . . . . . . . . • • • • • • • • . .32
G.LS.M.O... . .. . • • . . . . . . . . . . . . . . . . . • • • • • . • • • . . 13
Gmer . .... . . .. . • • . . . . . . . . . . . . . . • • . • • • . • . . . . tl5
Gillaspie & Assoc. . . . . . . . . . . • . • . • . • • . . . . . . . . . . . 511
Grove Enlerp<1ses. ... . . . . • • • . • . . . . . . . . . . . . . . . .n
H & R Ccmmunications .•...••.•......•..••....88
Hal Communications . . . . . . . . . . . . . . . . • . . • • . 10. Il6
Ha~Tronix .. ....•..............•.•.•.••...... ell
Ham R.dioO\.lllet ...........•.••••............12
Ham Shack . . .. .. . . . . . . . • . • . • . . . . . . . . • . . . . . • ,16
H.rvey Radio . . . .. . . . . • . . . . . . . . . . . . . . • • • • . • . •.18
Heil Sound Ltd 19
Henry Radio ...••••...............•.•.•..•... ,18
H~Reli. Inc.• • • . . . . . . . . . . . . . • . • • . • • • . . . . . . . . . .50
Hustler. Inc. . .. .. .. . . . . . • . • . • . . . . . . . . . . • . . . . . _&<1
lCOM America. Inc CoY. IV
IIX Equipment . .. . . . . . . . . . . . . . . • . • . • . • • . • . . . . tlll
IntemetlOnal Cryslals . . . . . . . • . . . • • . • . . . . . . . . . . 104
Inlernational Satellite .....•.•.•............••. 1)3
JOL Indusl ries . . . . . . • . • . • . • . . . . . . . . . . • . • . • • • • . 11
JanCl"ystats . . . . • • . .. .. .. .. . . . . . • . • . • . • • . • . • . .19
Jensen Tools Inc 50
JoIlnston. Bil l. N5KR . . . • . • . • . • . • . . . . . . . . . . . . • . 1)8
KOK OlstrlbulingCo.. tnc 81
KLM . . . .. . .... .• .. .. .. ......•.••.•.. , ..••.. 55
I<8lglo Elee. Co.. Inc... .. .. . . . . . • . • . • . • . . . •. . . . 81
Ksntronics .... ... .. ... . • . . ,. , .•......... 110 . 112
Kengore Corp.... . ... . • . • . • . . . .... . . . . . . . . . . .. 80
Kenwood , .... .. .. ......•. .Cov. I~ 1
LaCue Communications .. .... .. .. . . • . . , ... , .• .a1
Lsrsen Antenna s , .•....... .91
LewlsCOOslructlon , •.. , , 90
' O'I's Electron ics ...... .. • , 58. 51
M' nglnetlrln9 .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . 108
MFJ Enl &rprlses , .. , ,H
Madison Electronics .. . . . . . . . . . . . . . . • . • . . . , 83
Microwave Fllta'S , . . . .. . . . . . • . . . . . . . . . . , 11
Missouri Radio . .. .. . . . . . . .. . . . . .. . . . . . . . . • . • ,g3
Mor·Galn , . , , , .•.. .. . . a1
Murch Electron ics, Inc , . , 51
NCG CO , ........ .. .. •. . •. , . .~
N & G Dlst rlbu t ln9 Corp , ,52.53
Nema l Electronics , .•... . . . ... .. . . . .. .• 9
PC Electronics .. .. . . • . . , . , ... . .. .. . .... . . .•.• .85
Paloma, Engineers . •. ..... .. .. .. , .. . • . . . . . , .. nt
Panasonlc . . , . ........... .. • . . . . . . . . , ...• . . • 3
Phillips-Teeh Electron ics . . , 49
Pickard Travel Service. Inc , 110
Plpo Communica tions . . • . . . . .. . . . . . . . . . . . • . , . .51
Poly Phaser Corp 23
QCD Publications .... ... . . . . . . . • . . , , ltD
Rildlo Amateurs CaUbook. Inc.....•........ .... 109
Radio Kits . . . . . . . . . . . . . • , ••. ................ .51
Radios Unlimi ted . .. . . . . . . . . . . . . . . . . . . • . • . . • . . 15
Radio World . . • . • .. . .. . .. . . . . . . . . . • . • . • . • • . • ..81
Radiomaslers . .. ... .. . . . . . . . . . • . • . • . • . • . . . . . . 35
ROCkwell/Cottins Inn ...•.• , g
Raux WI,e Die. Inc 81
Rusp'lnt. . ... ...... • • . . . . . . . . . . . . . . . • . • • • • . • ,8l5
5-F Amateur RlKl lOService ...........••.• , • , •... 35
Satmar Satellite . _..............•.••••.•••...95
Simple Simon Elee. Kits ....•••.•............... 45
Skylec , •.••............•...•.• go
Telrex Laboratories . _..............••.•.•.•.•.. ,8
Tern Microwave Corp...........•..••.......... Ul
T tee 2'5
Texas U icrotran ics . . . . . . . . . . . . . . . . . . . . . . . . • . •.511
Texas TOWflI'S . . . . . • • . • . • . • • • • . • . • . • . • . • . • • . •. 101
Transleteronic. Inc 11
TriOnyx Inc.... ............••.•.•.............n
Triplelt Cofp..........••....•................ '107
U""rcoffiohn ,. 100
Unl....sa l Commu nications...........• , .•.. eo. 1)7
V8IlllU8ttl I.abs . • . . . . . . . . . . . . . . . . . . . • . • • • . • • . 108
Video Research .................•.•.•••...... 110
West,,", Electronlca ...........•.•.••••.•.•... 11111
WUli.ms Radio Sal 31
Wurdack & Anoc..........•.•.••...•........... 1
Xanl'" Inc.. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . •.• \1
Y..su Elecl ron lca •................•..•.•.•Gov. III

W.·d Ilk. to ... your corn~ny n,l<td ,.,. too.
Contact Jack Gutzelt. W2lZX, or Hefb Pre...
rJUln, I t 51~1·2922 toWoR. out In edYer1I,l ng
program t.llor<td to s uI! your nHd•.

Advertl.er'. Ind••

-I VIS< I-

It there is one place in your slatiOn where
you cannot r1Sk uncertain results it is in
your antenna

'vVhy work in the dark? Your SWR meter
or your resistance noise bridge reus only
half tne story, Gel the instrument that
really works, the Palomar Engineers R-X
Noise Bridge Use it 10 Check your
eotennes from 1 to 100 MHz. And use il
in your shack to adjust resonant frequen­
cies 01 both series and parallel tuned ce­
cuits . Works belter than a dip meter and
costs a lot less , Send for our free
brochure .

The price is $59 .95 in the US and
canada , Add $3 ,00 shippinglhandling ,
California reeoeote add sales tax .

• learn the truth about your
your antenna.

• Find its resonant fequency.
• Adjust it to your operat­

ing frequency quickly and
easily.

The Pak:lrnw Engineers R-X Noise Bridge
tells you if your antenna is resonant or
nol and. if it is not. whether it is too long
or too short All this in one measurement
reading _ And it WOf1l.S just as welt with
ha'n-ba"ld-only receivers as WIth general
coverage equipment because it gives
perfect null readings even when the
antenna is not resonant " gives
resistance and reactance readings on
dipoles. inverted vees. QUads, beams,
mut!iband trap dipoles and verncers . No
slation is complete without this up-to­
date instrument ,

Palomar
Engineers

Fully guaranteed by th e originator of
the R-X Noise Bridge. ORDER YOURS
NOW!

•

•

I

•

Please send all relde< inqulrln direcHy. Please send all reade' Inquirtea direc1ly.
111



AN AUTHORIZED KANTRONICS DEALER

MINI READERs289.95

~~'.,'. I,.•,

The code reader t hat puts the world in
the palm of your hand. The MIN I-READER
copies MORSE/ RTTY I ASCII and includes
power adapter. WhO says great things
don't come in small packages.

MINI-TERMINALtS;99.95

You send CW with your key or keyboard, and the Mini·
Terminal tm converts to RTTV or ASCII . Mini-Terminal tm

also reads all Incoming CW, RTTY, and ASCII messages
and reads out on a bright green 10-digit display. For
hard copy simply attach any centronix comoatame
printer, such as the seson MX-80 or the paper Tiger, and
watch the Mini-Terminal'm dO the rest.

THE INTERFACE~r;89.95

Kantronics, the innovator in code readers
and RTTY terminals, leads the pack again with
The Interface.tm

Your personal computer becomes a corn­
crete CW and RTTY terminal with The Inter­
faee,mlinking It to your transceiver.

The Interface,mreceives any Shift of RTTY,
ASCII or CW and transmits all the necessary AF­
SK tones for RTTY, ASCII , and RTTY CW-ID. The
manual Includes a complete software example

for the Apple II Plus, featuring split screen
display, buffered keyboard, status display, and
much more. Software Is also available on
diskette for Apple and cartridge for Atarl.

CALL FOR OUOTES 713-658-0268
'·800-231 -3057 MON, WED, FRI . 6PM·10PM CT

MADISON ELECTRONICS SUPPLY
MASTER CHARGE & VISA WELCOME ~~c::'s~~::~~~ls 77010

CIRCLE 33 ON READER SERVICE CARD



• LCD fwe-digit frequency readout with , night
light for high visibility day or night.

• Two VFOs for Quick aSY across the band.
• Ten memory slots for storage and recall of

favorite channels.

• Selectable synthesizer steps (5 kHz or 10kHz)
in dial or scanning mode.

• Priority channel for checking ' 'a favorite
frequency for activity while monitoring another.

• Unique VFO/Memory Split mode for covering
unusual repeater splits,

• Up/Down band scan plus memory scan for
busy or clear channel. Scanning microphone
included in purchase price.

• Full 25 watts of RF power output from .
extremety compact package. ....

• Built-in automatic or manualtone burst.
• Optional synthesized CTCSS Encode and

Encode/Decode boards available.
• Uthium memory backup battery with estimated

lifetime of five years.

• Optional YM-49 Speaker/Microphone and
YM-50 DTMF Encoding Microphone provide
maximum operating versatility.

And don't forget! Vaesu has a complete line
of VHF and UHF handheld and battery
portable transceivers using LCD display III

FT·290R • 2 Meters
SSB/CW/FM Portable

FT-690R • 6 Meters
USB/CWIAM/FM Portable
CIRCLE .at! ON READER SERVICE CARD

W&~§(lJJ ~
Prce and Specdications Subjed To 'F:'he -a~:o. V 482
Change Without Notice or Obligation • ~ • I " _I

FT-708R
FM Handheld
70 em

I
1

FT-208R
FM Handheld
2 Meters

VAESU ELECTRONICS CORP. 6651 Walthall Way. Paramount. CA 90723 • (213) 633-4007
Eastern Service CIr., 9812 Princeton-Glendale Rd.• Cincinnati, OH 45246 • (513) 874-3tOO
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