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The Kenwood family is growingl

The TL-922. a brand new linear amplifier. is now a reality .
Give yourself the " big signa' " that commands

attention on toclBY 'S crowded bands. The TL-922 runs
the full legal limit on all the ham bands from 160·10

meters and is compatible with most amateur exciters .
The Tl-922 is a must in any Kenwood station .

Make yourself heard like you 've never been
heard before. with the Kenwood TL-922 linear amplifier .

-

Whet mek.. one lin..r amplifier different than aU the
,..,1 Cheek out lhue ta.tures;

fulL amataur band coverage -Includes 160 meters
Insta"t h••ting filamants - The 3·500Z lubes reqUIre
no wa rm up period Just tum it on and gol
Tima dalay fan eireuit - Even afte r you turn the Tl-9:?2
ott the super qUlltl Ian continues to work for aoprco­
In8tely 2 tmnures 10 gready extend t ube life
Adjustable AlC output ",olt.ge - l e ts you taIlor the AlC
vollage to your eltciter
Standby position - Provides amplifier bypaSSIng without
haVing 10 turn the AC power off .
Two independent ufety interlocks - One drsccnnects
AC lme voltage and the second shorts B.,. 10 ground
when tripped .
Vernier plete control- For smooth . easy tune-up
Diecast s ide p.nels - Includes funCllonal carrymg han­
dles tor easy transportallOO.
Therm.1 protection of power tr.nsformer - Amplif Ier
.utomatically swecbes to standby it power transformer
temperature exceeds 14S"F.
Tuned Input Circuit - Means improved SpUriOUS charac­
teristics
line voltege selector - Easily switched between 120
and 240 VAC.
Plete Current Me'er - Separate meier allows continuous
monitormg of plate current ,
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This NEW MFJ Versa Tuner II • • •
has SWR and dual range wattmeter, antenna switch, efficient airwound
inductor, buih in balun. Up to 300 watts RF output. Matches everything
from 160 thru 10 Meters: dipoles, inverted vees, random wires, verti·
cals, mobile whips, beams, balance lines, coax lines.

ransmiUer matching
capacitor. 208 pf.
1000 volt spacing.

Efficient airwound lnduc­
tor gives more watts out
and less losses.

Meier reads SWA
and RF watts in
2 ranges.

sets power range,
300 and 30 watts.
Pull for SWR.

SWRiWAns If1!.1 ,f\lOULlANCl lQ .. NS"",,TT ER

95•
•.....--- --.

W J 'lt RU TU' •- y- o

Antenna matching
capacitor. 208 pf.
1000 volt spacing.

select 2
wire or

Only MFJ gives you this MFJ·941 Versa
Tuner II wi th all these features at this price:

A SWR and dual rang' wattmeter (300 and
30 wans lull scale) Iets you measure RF
power output lor simpillied luning,

A~ anlenna swilch lets you select 2 coa.
led antennas. random wire or bataece line.
and tuner bypass.

A new efficienl I h OUnd inductor (12 p0­

SI tions) gives you less losses than a tapped
torord for mort wans out.

A 1;4 balun lor balallCe hres. 1DOD volt
capacitor spacifIQ, MounlJng brackets for me­
bile installations (not shown).

Wilh lIN! NEW MFJ Vern Tuner n you can
run yom full transceiver power ou tput - up to
300 watts RF power ou tput - and match your

Q' " -A t .e
L..-7-'~ - . '--'!...:.......!

ANTENNA SWITCH lets you
cu. fed I nlennal . random
IIIlanee Ine, and tuner byp.ass.

transmitter to I ny leedllfle from 160 thru 10
aeters whether you have coax cable. balallCe
tine. or random 'Ime.

You Cln lune eut the SWR an your dipole,
inverted vee, random wire. vertical. mobile
whip. beam, Quad. or whatever you have,

You can even operale all bands with just

one e.isting antenna. No need to put up sepa­
rate antennas lor each band.

Increne the unble bandwidth 01 your me­
bile whip by tUlllng out the SWR trom Inside
your ear. WorM great with all solid state rigs
(like the Atlas) and With all lube type fillS.

" trants wei, IN. Its ultra compact size
5x2x6 «cfes his easily in a small corner of
your suitcase

Tllis beautiful IttIe tuner is housed in a
deluxe eggshell white Ten- Tee enclosure with
walnul gram SIdes.

S0-239 con CDnnectors are provided lor
transmitter mput and coax led antennas,
Ouality live way tlinding posts are used lor
the balance nne inputs (2). random wire rnpu t
(1), and ground (1).

,
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tla<ol d,pOle. ,nVl'11lll vIM. Doam, '''''caI . mOCNIl ""n,p or
'anclom sySI~m It>' ",""mum per1ormaroce 1 I. 11)0 lotH'
SO 239 c/InI'lI( I~. 2,3 .4 ..,tles 9 . Olt balt.ry

•••

~
~MFJ-9DD ECONO TUNER
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MFJ·16010 RANOOM WIRE TUNER
Oporate 160 lh,o 10 M.I" I . Up 1. 700 ...1I. Rf "01'01.
M. (, JIII llieh .nd It" Im ped.OCII , 12 ptlll~ lI'IiloCIOI.
SD·Ui c.nnecl..... 113. 4 Incflll i. 11111:1>0. n 11 ZDO Ihm.
Il l.' MHr .
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111. "-" ", _ _ ."",'"

l)-IIy IIIFJ uses ... e1'hclItlt .,...,., """"'101' 112 """"""")
.. '"" ClH$ ol tunI!t$ 10 G'~ yOU ns "'" .... Ins
lOSMS I""" • talll*I 101'00: lll. klllS u.ng ',am 160
ttlr u 10 Iotet.,,, d'~, "'v"lId V_, ' oncl<im " ,r.. , •.,,,
(01•• motoll: " rops. Noms, Dili¥IC:l I"... , CO.. ~ntS . Up 10
200 " . tTl RF OIJl,,"1 1.4 Dillun lor tetaoce l'fIIS. Tu,," OIJI
1111 SWR 01 your moDd. ""hop fr1Im inlOlle y.or COl. wor~s

",In all nilS. Ultra Compacl 5,2,6 ,nctles. SO 239 eeerec
lorl. 5 ".y b<<ol''''l posts Ten he enclosule

For technlcal l n tor m a t ion, o rde r a n d r epa ir statuB, and In Mis s iss ippi , pleas e ca ll 6 0 1 · 3 23· 5 869.

Order any product from MFJ and try it. " net deUghled, return within 30 days lor a prompt refund (less shipping).
Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling.

Order By Mail or Call TOLL FREE 800-647·8660 and Charge It On ~ [;I
MFJ ENTERPRISES ~'IS~ISBS?;p~9S\ATE, MISSISSIPPI 39762
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Kenwood offers this handsome pair for the
amateur who appreciates the advantages of

operating a receiver /transmitter combination .
Discover the difference in performance,

features and price of the 5990 " Tw ins" .

s
~...,"," 01 s nd d ,

FQs t co bl 10 offers flex bl tv rmpcss e
to duplicate WlIh a transcerver
Compare the specs and pnces of the R T 5990
ccmbmet.on with any other brand 01 separates

Remember the R-5990 IS all solid state (end In

eludes four ftlters)
Your cbc-ce w.1t obviously be the Kenwood

• •

TL-S22
The Kenwood fam Il y IS growmg' The TL ·922 a brand
new Ionear amphf<er 's now a reali ty

Grve yourself the bIg SIgnal that commands anent Ion
on today s crowded bands The TL-922 runs the full legal
limIt on Ihe ham bands from 16 0 · 10 meters and ,s com­
penble wIth most amateur excuers The TL·922 IS a must
;n any Kenwood stanon

Make yourselt heard lIke you 've never been heard before
wl lh lhe Kenwood TL·922 linear arnphner

TRIO-KENWOOD COMMUNICATIONS INC
1111 WEST WALNUT COMPTON CA 90220
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roBias
an editorial

New Staff Member
Joining the CO staff this month is Irwin Schwartz,

K2VG . If Irwin's name sounds fam il iar it's because he
is the author of CO's ongoing series " An RnY
Primer" . Irwin wil l be our new Techn ical Editor. He
was formerly with the New York City School System
where he taught math and computer sciences. He
also teaches a course in amateur radio at the New
Schoo l.

Mutual Responsibility

Inthe February issue Ted Cohen presented a cap ­
suled version of the FCC's report on television inter­
ference and the Citizens Band Rad io Service. At first
glance, this article merely points out the tremendous
numbers of co mplaints being received by the FCC in
regard to CB operations. The report offers some
remed ies and some helpful so lut ions to a monumental
problem, namely, interference to home entertainment
devices.

Quite possibly, you might think that since we were
talking about CB operation it didn't affect you as
amateurs, and didn' t we already know that the CBers
were the cause of all things bad anyway. Well I jus t
made a facetious comment that bears little relation ­
ship to the truth . This problem, massive interference,
does indeed affect you and me collectively, and is
one that we will pay a dear price for.

How we are involved with both the problem and the
lack of adequate solution will be made clear. What
ultimately can be done to eliminate the problem is not
so clear, and the remed ies suggested appear to be
more stringent than the original problem.

Two recent dockets before the FCC (21116, and
21117) hope to treat the interference problem symp­
tomatically. The FCC admittedly does not have the
fund ing (from Congress) to enforce existing CB regu­
lations. The present administration would like to
tighten up on the budget and further restrict the po­
tent ial capabi lity of the FCC to administer and enforce
existing legislation. With litt le hope of increasing their
budget and margina l hope of maintaining what they
have now, Ihese two dockets were put forth to "help"
solve the problem. Basically these two dockets stipu­
late a ban on linear amplifiers capable of operating
between 24 and 35 MHz and having all amateur rad io

.. • CQ • March, 1978

equipment type accepted before it could be marketed
in the United States. This would be a punitive step in
the amateur radio market in order to control the pos­
sibility of amateur radio equipment reaching the hands
of CB operators. The ramificat ions to the amateur
rad io industry are numerous and wou ld severely lim it,
if not permanently curta il , 10 meter operation by
licensed amateur rad io operators. Illegal CB operation
and so-called h.t. operation by unl icensed enthusiasts
would still go on . The interference would still go on.

As far as I can tel l, the situation becomes dead­
locked when irate users of home entertainment de­
vices rece iving intereterence cannot get satisfact ion
from whatever they consider normal channels and go
d irectly to their Congressmen. The Congressmen, as
has been noted in previous editorials, immediately
and with alacrity, funnels all such complaints to the
FCC. They do, of course, write back to their con­
stituents stating that the proper authority is looking
into the matter. The FCC then must answer, if they
can, all of the var ious and sundry complain ts. They
cannot do it to any great satisfaction . There are over
200,000 such complaints a year and the number is
growing. These very same Congressmen cannot find
the money to fund the FCC properly. The FCC is
caught in the middle whereby they can effectively do
nothing about the situation. In order to maintain fund ­
ing and hope for some small increase they will try
almost anything , including these two dockets. If these
two dockets had gone through as proposed (they are
still pending as of this writing ), the FCC could go to
Congress and say that these wonderfu l dockets will
in time c lear up the problem. In six months or a year
from now, when it becomes apparent that something
is wrong and that the situat ion is the same, if . not
worse, the FCC can come back with the statement " It
will take more time for you to see results" . When the
problem still persists, the FCC can instigate further
rule makings and further restrictions on amateur rad io
in order to solve the CB problem. These will not work
either.

The ARRL has tr ied w ith their "Code of Ethics" to
restrict the manufacturer and the distributor of ama­
teur products to sell only to licensed amateur radio
operators. In fact several people within the electronics
industry favor some sort of point of sale provis ion to

(Continued on page 12)



MODEL
WV·l

'. , .' " . , .. ..
20 METERS - MODEL SY-2 ::-:

- .' .~. "'~"' "'
15 MEnRS · MODEL SY·2 ~

Surface Area ISq. Ft.) . 6 .15
Wind Loading

a180mph . ... . 153
Assembled Weight

(Lb$ · Appro• . ) . . 47
Sh ipp ing Weight

ILbs. · Approx. ) ..... 50
Match ing Method . . .. Be la
OnlV One Feed L ine Required

Wilson
•

<:IIf[$f ! ! II.. .' .. .. .. .. .. - .. ..-
10 METERS· MODEL SY·2 - ;:;.=-

SPECIFICATIONSSY-2
Band MHz . 14·21 ·28
Maximum Po_r Inpu t . 4 Kw

SW (at Resonance l . 1.5 : 1
mpedance .. 50 Ohms

Aatio IdS I 20·25
Boom (0 D.lt Leng th ) . 2" II 18'6"
No. Elements 4
Longest Element IFt.l . 26'7"
Turning Rad ius IFt.l 16 '4 "
Mast Diameter . .. 2" 0.0.
Boom Diam eter . . . . . . 2" 0.0.
SHIPS BV U.P.S.!J!

No bandswitching necessary with this verticaL An excellent low
cost OX antenna with an electrical quarter wavelength on each
band and low angle radiation . Advanced design provides low SWR
and exceptionally flat response across full width of each band.
Fea tu red is th e Wilson large diameter High-Q traps which will
maintain resonant points with varying temperatures and hu midi­
ty. Easil y assem bled , th e WV-1 is supplied with base mount
bracket to attach to vent pipe or to mast driven in th e qround.
The new WV· l Antenna is priced at $65.00 . . . and ships via UPS!

WV·l WILSON VERTICAL TRAP ANTENNA

SPECIFICATIONS
Input Impedance : 50 Ohms • Powerhandl ing capa bil ity : Legal
Li mit • Two High-Q Traps with large d iameter coi ls . Low Angle
Radia tion Omnidirect ional performance • Taper Swaged Alumi·
nu m Tubing • Automatic Bandswitch ing • Mast Bracket furn­
ished • SW R: 1.5:1 on all Bands • 1W' 0.0. Heavy wall alu m­
inum tubing • Does no t require guying • Overall length: 25' 1'/., ".

T

"'

SISTI

15 METERS - MODEL WV·l

u • • u •• • •

40 METERS - MODEL WY·l

]*[ 1M I

~ . ~ , ~._,

20 METERS - MOOEL WY·l

. . • . 1. "'

•

.. . a space efficient, high performing, cost
effective new t ribander . .. val ue priced at
$199.951

Ivers outstanding performs
and 10 meters. Features WilsOll S
meter High·Q Traps. feeds with 52 ohms
coax, a beta match method presents tapered
impedance whic e most efficient 3
band matching n ground to eliminate
precipitation sta tic. The result is SWR less
than 1.5 to 1 at resonance on all bands and
maximum trent-to-beck . An added feature is
the separate 10 meter reflector for correc t
monoband spacing. Add to thi s the rugged
boom to element mount ing. heavy duty
taper swaged elements, and you have

Wilson Electronics Corp.
4288 SO. POLARIS AVENUE. P. O. BOll 19000 • LAS V EGAS. NE VADA 89 t1 9

TELEPHONE (702) 739·193 1 • TElE X 684·522
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The TS-520S . . . still the most popular
transceiver in the world, is a solid foundation

for an expanding series designed to please any
ham . . . from Novice to Extra .

-

Limited quantities available in the Spring!

FULL COVERAG E TRAN SCEI VER
as provides lui coverage on all amateur blinds

8 297 MHz Kenwood 9 lies you 160 meter
b Iy \N'IoJ on t 5 000 MHz and an auxil ary band

PO~"Ofl 10 x mum f ell b Iy And with the add lion o f
I TV 506 t nsverter vcur TS·5205 can cover 160

t to 6 melers on SSB and CW
OUTSTAN D ING RECEIVER SENSITI VITY AND MINI·
MUM CROSS MODULATION
The T5 5205 ncorporates a 3SK35 dUI .gate MQ SFET
to QUlstand"9 cross modu at on and SpUri OUS response
cha'acta st cs The 3SK35 has a low nOlS8 fig ure 3 5 dB
tvp and h gh qa n 18 dB Iyp Icr excellent senSI\lv,ly

NEW IMPROVED SPEECH PROCESSOR
An aud 0 eompressrcn amp If er g ves yo u extra punch In

the p Ie ups and when the gOing gets ro ugh

FINAL AMP LIFIER
The T5·5205 IS compl el e y so Id Slate exce pt for rbe
dr ver 12B Y7A) and the f nattcoes Rat her Ihan subsr
lUle TV sweep lubes as fmal ampl f ,er l ubes n a state
of the art amateu r transce ver Ke nwo od has employed
two husky 5 ·200 1A (eqo.vaten t 10 6 146B) l u bes These
rug ged lime proven tubes are k nown fm the.. long Hte

and su perb hneaflty

TL-S22
The Kenwood famIly IS growmg l The TL·922 a brand
new linear amphher ;s now a reality

GIve yourself the 'big s'gnal that commands euenuon
on today s crowded bands The TL·922 runs the full legal
limit on the ham bands trom 160-10 meters and 's ce-o­
panble Wllh most amateur exeitefs The TL-922 IS a must

rn any Kenwood stet-on.
Make vcursetf heard hke you've neve' been heard before

WIth the Kenwood TL-922 Ionear ampliher



·4 dB
SiM~ SIIJIIl e Bet~r

, '''',
"'"M,cropbOllf IlIlptllilllCl' 0

Af Res;llNlst 400 \0 2600 HI

~ECE E~

Sfll5l1 "'1) 0 25 uV I sa
(S+ N) ,' /'j

$eKlll'lly SS8 24 ,Hl 6 d8
U ,HI &J dB

$f edIY!) CW 05 ~Hl 6dB
15 I.Hll-60 dB (..- th optIOnal
CW 510 fllte,

lmalf I<4t 0 Bell" lllin ~ dB
IF Rf!tcllon Bettf ' lhan 50 dB
AF Outp ut Po..er J0 W!lt (8

Ohm load ..,th IfSs than \O'l.
d 110'\

AF Dutput Impfdancf 4 to 16
Dhms

. .'
m note of ~~rlll up alld \IIDl\
100 HI uur p~ anI 30 mmutf
~lIod IlItrullfr

Tulles & Se IIlIu ~
Tub~s 3
(S200lA,2 mY/A)
TranSistors ~2

fEb I~

Docdn 101
POVl'fr Rfqullel1lfnts l2ll1220 v

AC ~ 60HI 1l8V DC

(.!n!lll t pnal DS lAJ
POili er Consumpt<on Transmll

n o Watts ReU1>f 26 Wall,
( .,In healer olf)

D,menSlOll 333(13.) W1 153 6 DJ
H. 335«13 (13 3 16 DmmtlncbJ

Wflihl 16 0 ~~(35 2 lbs)

-..::;I pee t. at ons

UNING fOR INA ~ t!

A vamre tuning m~fjanlsm allow s
ad ",,"enl 01 t e iP te c trcr d og I

RF ATIENUATOR
The TS-520S hes a bUIIt'1n 20 dB attentu ator t haI can be
ecnveted by a push button SW itch conve-uenuv loca ted on
the fronl panel
PROVISION FOR EXTERNAL RECE IVER
A special Jack on the rear panel of th e TS·520S provides
receiver Signals to an external receiver lor Increased ere­
non varsat fty A SWf!Ch on the rear paner delerrntneS the
Signal path the receiver In the TS·520S or any external
receiver

AC POWER SUPPLY
The TS-5205 IS completely sell-contained w th a rugged
AC power supply buttt-m The addruon ct tne DS·1A DC­
DC converter (optionel) al lows lor mobrle operat ion 01 the
TS·520S
EASY PHONE PATCH CONNECTION
The TS·520S has 2 convenienl RCA phono Jacks on t he
rear panel tor PHONE PATCH IN and PHO NE PATCH OUT
CW FILTER (OPTION) _ CW-520
The CW·520 500 Hz f iller can be easi ly Insta lled and w,lI
prov ide Improved operation on CW
AMPLIFIED TYPE AGC CIRCUIT
The AGC errecu has 3 positions (OFF FAST SLOW) to
ena ble t he TS·520S to be operated In the optimum con­
di tion at aU times whether operat ing CW or SSB

DG-5 (D,g'lal Display)
The Kenw ood DG·5 provide's easy. accurate readout 01
your operating frequency while transmitt ing ..md receivmq

VFO-520S
The VFO·520S.s a solid slate remote VFO desrqned to
match the TS·5 20 S II allows VFO controlled cross channel
operation when connected to the transceiver A buur-m
RIT circuu. w llh an LEO ondicalOr . permilS receiver mere­
mental tuning

SP-520
The SP-520 IS an external speaker deSigned lor use Wllh
the T5-520S on place of th e transcerver s bu ut-in spea ker
for added ctarov

AT-200
Here's a new and versalile accessory from Kenwood thai
be longs 10 every stat ion . The AT-200 IS an antenna tuner
but II S also much more. II s an an tenna switch . an SW R
bndqe and an on ·"ne wattmeter The AT-200 reduces the
cl u t ter and me-eases Ihe operating etuceocv 01 your sta-
non and at a surprrsingly moderate price

TV-50S
An easv way to get on the 6 meter band Wi th your TS·
520 /TS·820 .'T-S99D series and most other exciters
SImply plu9 .t In and you're on full band coverage With
10 watts output on sse and CW

TRIO KENWOOD COMMUN ICATIONS INC
11 I 1 WEST WALNUT COMPTON CA 90220



Two kinds ofexperts appreciate
Rockwell-Collins equipment: People
who buy it. and people who sell it.

NEW YO RK
Amsterdam - Adirl)A(\acil

Radio Supply, Inc.
Farmingdale, L.I. - "Harrison

Radio Corporation
New Yor\( - 'Bony

Electronics Corporation
New Vor\( - Harvey

Radio Company
valley Stream - Harrison

Radio Company
NORTH CAROUNA
Asheville - Freck Radio

& Supply Company
Otto - Slep Electronics

Company
OHIO
""""'" -Amateur

Electronic Supply
Columbus - ""Central

Communications
OKLAHOMA
Ponca City - "SWks

Avionics & Communications
Service

OREGON
Portland - ·Portland Radio

SuPply Company
PENNSYlVANIA
Drexe! Hill- Kass

:$ Electronic Distributors
Trevose - "Hamtrunics
mAS
"""'" - "Howard Radio
0_ - ·Electronic

Center, Inc.
Garland - "reco. Inc.
Houston - "Madison

Electronics Supply
WASHINGTON
"'_-"ABC

Communications
Spokane - "HCJ

Electronics
Tacoma - C& GElectronic

Company
WISCONSIN
Milwaukell-"Amateur

Electronic SuPply

,~,
"[MSTllIBUTORSlSEFMa: AGENCIES

Rockwell "SERVICE AGfNOES ONlY

International

Get in touch with the distributor in your
area. (And as k for a copy of the Rockwell ­
Collins Amateur Equipment Catalog.)
Or contact Collins Telecommunications
Products Division.
Rockwelllntemational,
Cedar Rapids, Iowa 52406.
Telephone 319/395-4493.

MISSOURI
Butler - Henry Radio

Company
St. Louis - "Ham Radio

Genter
St. Louis - "MidCom

Electronics, Inc.
NEBRASKA
Potter - "Western

Nebraska Electronics
NEW HAMPSHIRE
Concord -

Evans Radio. Inc.
NEW JERSEY
Maple Shade-

" "Communications
SerVICe Company

. . -

INDIANA
Terre Haute - "Hoosier

Electronics. Inc.
KANSAS
Overland Park - "Associated

Radio Communications, Inc.
LO UISIANA
Metairie - "Thomas J.

Morgavi Electronics
MARYLAND
Wheaton - "Electronics

International Service Corp.
MICHIGAN
Muskegon - Electronics

Distributors, Inc.
MINNESOTA
Minneapois ­

"Electronic Center, Inc.
MISSISSIPPI
Jackson- ··Coker

Electronic Service

Every Rockwell-Collins Distributor is
a real pro at answering questions and
solving problems.

He'll show you how to operate specific
equipment. discuss peripheral gear. check
everything out when you get it , even help with
installation. And he 'll be there to support
your needs for years to come.
ALABAMA COLORADO
Birmingham - Ack Denver - ·C. W. Electronic

Radio SuppI'J Company Sales Company
ARKANSAS FLORIDA
De Witt - Moory Miami -Amateur Radio

Electronics Company Genter, Inc.
CAUFORNIA MiamiSprings-·Atgon
Anaheim _ Henry Electronics Company

Radio Co ., Inc, Orlando - Amateur
Burlingame _ Electronics Supply

'Ham Radio Outlet Pensacola - 'Grice
los Angeles _ 'Henry Electronics. Inc.

Radio cc.. Inc. GEORGIA
San Diego - •Gary Atlanta - •Ack Radio

Radio Inc. Supply
San Jose - uuement HAWAII

Electronics Honolulu _
'HonoIulu Electronics

IWHOIS
/~...... Peoria - Klaus Radio Inc,
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•nounclng
• Jefferson, WI - The T ri County
ARC Hamfest will be held on March 19,
19 78 at a new and larger location in the
Activities Building on the Jefferson
County Fairgrounds at the west city
limits of Jefferson on Highway 18­
A limited number of reserved tables are
available at $2.00 in advance. Loads of
room for your table. T ickets are $1.50
in advance and $2.00 at t he door.
Extra door prize for advance t ick­
ets. Write Glenn Eisenbrandt , WA9VYL,
711 East Street, Fort Atkinson, WI
53538.
• The S.A. Radio League offers an
award known as "The Highveld Branch
Award". the requirements are as fol­
lows: To qualify. Z$ amateurs should
comply with any three of the follow­
ing 5 conditions: (1) On 10 meters
wo rk any 1 ZS div ision outs ide your
own. (2 ) On 15 meters wo rk any 2 ZS
divisions outside your own. (3) On 20
meters work any 3 ZS divisions outside

Well Done. Bill Travis

Ed i tor. CO:

I received today the January
1978 issue of CO. The cover of
this issue very keenl y caught my
eye. To me. it represents some­
thing of amateur rad io tha t is very
dear to all of us. The perpetuation
o f our endeavors in to the fascina­
tion and good will of ham radio.
I can see myse lf clearly in the
picture. bo th as an "old timer"
hoped to be and as a young lad
struggling because of the fascina­
tion . To become a ham opera tor,
is difficult to exp la in. The young
lad part icular ly in terested me. He
reminded me so much of my
earlier experiences of night long
sessions and com anionshi s wi th

you r Own. (4) On 40 meters work any 4
ZS divisions outside your own. (5)
On 80 meters work any 5 ZS divisions
outside your own. OX Amateurs should
work any three of the following 5
conditions: (1) On 10 meters work any
5 ZS divisions. (2) On 15 meters work
any 4 ZS divisions. (3) On 20 meters
work any 3 ZS divisions. (4) On 40
meters work any 2 ZS divisions. (5) On
80 meters work any 1 ZS d ivisions. ZS
and OX applicants should forward
proof and 1 US dollar or 10 L A.C.s to
our Award's Manager, P.O. Box 117.
Ederwale, Transvaal. South Africa.
• Art Ross. W5KR. president of the
Amateur Radio News Service. has
authorized announcement o f the win­
ners of t he 1976 publ ications contest
sponsored by ARNS. The contest is
cond ucted annuall y fo r the purpose of
identifying and recognizing excellence
in editing and publish ingj Amateur
Radio Newsletters of clubs or groups of

Our
the "old timers"; who with­
out their assistance and encourage­
ment, I could never have made it.
I was at one time the lad straining
to copy the code, least I dis­
appoi nted the "old timer". I hope
to be the "old timer" help ing a
young lad experience the memor­
able impressions that I ex­
per ienced during my al l night
visi ts wi th the "old ti mers".

Roy E. Morgan, WA5ULR
Humble, TX

CO's Ham Shop

Editor, CO:

Talk about service! The fi rst
time I ever used the Ham section
in CO, I placed an ad for hel In

clubs. The overall winner was the Amsat
Newsletter. edited by Joe Kesser ,
G3ZCZ. of the Radio Amateur Satellite
Corp. Winners in other categories
included W6VI0 Calling. edited by M.L
MacMedan, W61UV, Florida Skip, ed ­
ited by Andy Clark, W4IYT. Trojan
Harmonics. edited by D.D. Pteceen­
stein, KOR XT, and Squelch Tale. edited
by Gary Pearce. WA9NSO. A complete
list of f irst , second , and thrid place
winners. as well as honorable mentions.
is available (S.A.S.E. requested) from
Norm Monro. K4FAY, 215 Brindley
si.. Gadsden. AL 35901.
• Flemington, NJ - On March 11. 1978
the Cherryville Repeater Association
will hold its annual Hamtest. It will be
held at the Hunterdon Central High
School. located north of Flemington, on
Rt. 31. A dm issio n is $2 and an addi­
tional $1 for sellers. Time: 10 arn-E pm .

dersSay
fi nding a T 599 & R599 manuals.
I didn't have any response for
about 3 weeks and didn't see the
ad in print, so I thought nothing
much about it Then Friday, Dec.
2nd, I received a card offering
to send me the manuals. another
one on Saturday, and anot her one
on Monday . I went throught the
October and November 1977
issues again looking for my ad.
Then on Tuesday , my CO for Jan­
uary 19 78 arrived. I Quickly
tooked for the Ham Shop section
and found my ads. So you see
how Quickly the ham response
is in helpi ng o thers. It is the spi rit
that keeps them together. Thanks
for all the help f rom everyone.

Jung Y. Lem, WA6ROJ
Los Angeles, CA
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$5.50 ea. $5.75 ea.

OX OSCILLATOII
Crystal controlled transistor type. 3
to 20 MHz, OX-La, Cat. No. 035100.
20 to 60 MHz, OX-Hi, Cat. No. 035101
Specify when ordering.

$4.95 ea.

MXX·1
TI\ANSISTOII •
IIFMIXIII
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz ranQe. Harmonics of the OX or
OF·1 oscillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit, Cat. No. 035106
Specify when ordering.

PAX.1
TIlANSISTOII
IIF POWEll AMP
A single tuned output amplifier de­
signed to follow the OX or OF·1
oscillator. Outputs up to 200 mw, de­
pending on frequency and voltage.
Amplifier can be amplitude mod­
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

$4.25 ea. $5.75 ea.

DAX·1
DIIOADDAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

$5.50 ea.

SAX·1
TIlANSISTOII
IIF AMP
A small signal amplifier to drive the
MXX·1 Mixer. Single tuned input and
link output. 3 to 20 MHz, La Kit, Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.
Specify when ordering.

OF.1 OSCILLATOII
Resistor/ capacitor circuit provides
osc over a range of freq with the
desired crystal. 2 to 22 MHz, OF·1 LO,
Cat. No. 035108. 18 to 60 MHz, OF-1
HI , Cat. No. 035109
Specify when ordering.

.02% Cali bration Tolerance
EXPEI\lMENTEII CIIYSTALS

(HC 6/U Holder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $5.95 ea.
031081 20 to 60 MHz - For use in OX OSC Hi

Specify when ordering $5.95 ea.
031300 3 to 20 MHz - For use in OF-1L OSC

Specify when ordering $4.75 ea.
031310 20 to 60 MHz - For use in OF-1H OSC

Specify when ordering. $4.75 ea.

Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices Quoted for U.S.,
Canada and Mexico orders only. Orders for shipment to other

countries will be quoted on request. Address orders to:
MIS Dept. , P.O. Box 32497,

Oklahoma City, Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102
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Zero Bias (from page 4)

regulate who does and who doesn't have the right to
buy linear amplifiers. If we say that only licensed ama­
teur radio operators have the right then we are over­
stepping the federal government who at the present
lime says that anyone can buy transmitting equipment.
Not everyone can use it however for that is an area
which has numerous regulations. So it is not against
the law to buy or even own transmitting equipment
and I'm afraid that any such restriction placed on a
potential buyer could result in a restraint-at-trade or
denial-of-civil-rights suit. It would also result, if im­
plemented. in the elimination of flea-markets, classi­
fied advertising, and individual-to-individual sales of
amateur radio equipment. Point-of-sale restriction or
regulation would, by definition. have to be able to
directly control the right to buy and own transmitting
equipment, and indirectly, by definition, also be able
to punish transgressors. The logic could also be car­
ried to the point that only a certain class of amateur
could purchase equipment suitable for their particular
class. A Novice, for example, could not buy a high
powered amplifier. nor could he purchase equipment
capable of operating on frequencies not assigned to
the Novice class. The potential for extremes is end­
tess. How far could the definition be carried out? How
could all of these marvelous rules be enforced with no
money? Is the purpose of amateur radio to be a scape
goat, to be offered up to save the Congress and the
FCC the embarrassing realization that they and only
they are doing the American public the greatest dis­
service? Congress over the years has sold out the
public in this matter by not adequately funding the
FCC. The FCC cannot compound this travesty by
pushing for further regulations that it knows from the
start it cannot enforce or administer. If all of this
movement is designed to show the public that some­
thing is being done to solve the problem, then the entire
country is being ripped off by bureaucratic nonsense.

What can be done to solve the problem? There are
several areas which can be worked on positively to
cure the interference problem. First, it might be sug­
gested to buck-passing Congressmen that there are
three Bills pending (one for almost four years) on the
RFI and TVl question. These are the Goldwater Bill.
the Benjamin Bill and the Vanik Bill. These. especially
the Vanik Bill , would lead to tighter manufacturing
standards for the home entertainment (TV etc .) indus­
try. It would appear that the home entertainment
industry has a very strong lobby in Washington which
doesn 't want this leg islation passed. The manufac­
turers might be required to build in filters for their
equipment. This doesn't require the Congress to
spend more money.

One manufacturer of home entertainment devices,
namely Radio Shack. has recently added R.F. Inter­
ference Rejecti on ratings to their f.m. receiver speci­
fications. I think Radio Shack should be applauded
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for bringing this out in the open for the consumer to
see. This reflects a very progressive attitude on Radio
Shack's part and I hope many others will follow suit.

Secondly, we might encourage those CB operators
who we happen to know to use low-pass filters (that' s
good advice for amateurs too) on their transmitting
equipment. Since it doesn 't seem likely that the long
standing rift between CBers and amateurs is going to
heal itself, and CBers who like CB are not going to
make amateurs happy by emulating them , the ap­
proach you take is very important. Remember we are
sharing information. not dictating terms.

Thirdly , we can all make use of a term not in vogue
at the moment-Publ ic Education. How do we go
about informing the public just what the problem is?
That part is easy. The FCC has done that job for us.
In November they brought out an excellent publ ica­
tion called " How to Identify and Resolve Radio-TV In­
terference Problems. This booklet is available from
the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402 and is Stock
No. 004-000-00345-4. The price is $1.50. There are
four-color illustrations depicting every form of inter­
ference, what causes it, and remedies. It contains
complete listings of all manufacturers as well as those
who supply free filters for consumers. All FCC regional
offices are listed as well. Although originally intended
as a primer for TV servicemen it can readily be under­
stood by most laymen and will do a great deal to
further the public's understanding of just what it is
that's knocking out Sunday's football game. I urge all
of CO's readers to get a copy of this booklet and to
pass the information on to both your amateur and
non-amateur friends.

Cowan Publishing is reprinting and distributing
" How to Identify and Resolve Radio-TV Interference
Problems". We are selling the book for $1.00 plus 25¢
for postage and handling. Order the book from which ­
ever source is more convenient but do get at least
one copy.

I also urge all radio clubs and groups to form some
sort of dialog with CB clubs as to forming area inter­
ference committees to work out the interference prob­
lem in a mutually satisfactory way. Such groups could
also have an effect on local operators who flaunt the
law with illegal high power equipment. Perhaps a con­
certed effort by both groups could lessen the need
for more Government intervention. After atl, many
CBers themselves are subjected to interference by
high-powered stations, and they too would like to rid
the airwaves of these people. There's nothing like the
personal touch of a visit by your neighbors to bring
home an educational lesson.

At the present time plans are underway for Public
Service Announcements on radio and TV to promote
the public 's awareness and availability of the FCC
booklet and that some answers are available for the
problem. I'll have more on that as plans are firmed up.

(Continued on page 90)
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don't let

t he low
price fool
you...

t he Tempo ONE is much more
than just an inexpensive transceiver

The Tempo ONE is a highly reliable . excellent quality
HF trans ceiver . It has proven itself in worldwide use by
thousands of General and A dvanced Class amateurs for
m ore than six years . And now under the new FCC
regu lat ions the Tempo ONE ha s become the ideal
rig for th e Novice and Technician Class also . Study it s
s pe cif ica t io ns. talk to any of the thousands of owners.
compare the Tempo ONE with other transceivers .. . and
w e know you c a n ' t beat th e pric e . We 're s ure the
Tempo ONE will prove it ss lf to be the " va lu e le ad e r"
for you also .

f requency Su,bility. Less than 100 cycles alter warm·up.
and less than 100 cyc.Ies tor plus or rTlInus 10% hne voltage change.
Input Powet: 300 watts PEP, 240 watts CWo
Af Bandwidth: 300,2700 cps
Receiver Sensit ivity: 1/2 I'v input SI N IOdB
AGe: Fast attal:k $low decay for SSB and CWo
Sele<:tivity 2 ,3 khz, ( ,6 dBl . 4 khz. (~ dB )

Irnq. Rej«t ion: More than 50 dB.
Audio OuljllJt : 1 watt at 10% dIStortIOn.
Audio Output Impedance: 8 ohms and 600 ohms
Tubes and Semiconductors: 16 tubes. 15 diodes. 7 transistors
Antenna Impedance: SO·75 ohms
Carriei' SuPPRs$iOn; -40 dB or better
Sideband Supprenion: ·50 dB al 1000 CPS
Third Order lnlermodulation Products: ·30 dB (PEP)

AVA/L.lI BLE AT SELECT DEALERS THROUGHOUT THE U,S.

F,eq...ncy Renlle: 80 through \0 meletS (28 5·290 10M KtlI l supplied)
Modes of Oper.tion: SS8 upper and Iower SIdeband. ON and AM.
Solid Sut. VFO: Very stable ColpItis CIrCUit
RK eiver Otfwt Tunini (Cl.ri ller): Provides ",5 khz variation 01 receiver tunmg
wnen SWItched ON

TEMPO " ONE" TRANSCEIVER
Ac/ONE POWER SUPPLY
OC/I·A POWER SUPPLY 12 volh OC
TEMPO VF/ONE External VfO

$399.00
$99,00

$120,00
$109.00

HBOf/Radio
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11240 W . Olympic B lvd . , los Angeles ,
931 N . Euclid , Anaheim , c ent . 92801
Bu lte r , Missouri 64730

cem. 90064 213 147T· ti701
714 /172-9200
816 16T9-3127



think of yourself as an

antenna expe
-you select your components!

,
•

----
Gel optimum performance ba~ ---
for band. Choose from medium
or high power resonators tor _
your favorite bands.

For convenience . use the
Hust ler stainless steel
resonator spring.
and special design Quick
disconnect.

Gel exceptional reports.
broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm
coax. Matching devices
not required.Stainless steel bait mount , 180°

adjustable, commercial duty fo r
superior mechanical and electrical
performance.

Fold over. 360° swivet mast tor
Quick band change or easy ~:--- -I
garaging Select from two
versions. fender/deck or bumper
mount location .

" the home 0' originals "

Morch.197B • CO • 1S

new-tronlcs
corporation
15800 Commerce Park Drive
Brookpark . OhIO 44142
(216) 267·3 150

A vailable from
aI/ distributors

who recognize the best.Stand ard
RelIOnalOra

AM
" 00 watta PEP

Super
RellOnators

RM (S)
2 KWPEP

Grestest Cov e rag e

Model M O -2
For B umper

Mount
Locahon

Model M0-1
For Dec~ or

Fender
Locat io n

H..,te.....'\lIns "'• .,.ten'e<l .. nde. on. 0< mora of 'ne
' oIlooo,n ll ass;gne<l '0 Ne w_T. on ",. CorpO<a"on 32111732
3!>1 3.&12 3.&tllllOlI. 38131185 33213" 35992'" 3582f1!>1

Model L-l.·240
MI'SpeC

50 Ohm Feedline

•

Model BM-1
Bumper Mount

Model F1 $S-2
Resonator $pr;n<;j

n

Get fixed station reports from
your mobile-operate 6-10-15­
20-40-75 or 80 meters with the
experts and join the vast
majority using Hustler for nearly
two decades.

•• •and you'll mobile
with the experts' foremost
choice••• (!IJ(S1~BB

Model SSM·2 Ball M ounl

HuS TLER "'N TE NN'" PFlOOu C TS -to< lO"_yea••-_'....,"_""-e....... a"" "' ,..,...
.,., .........can ,nll4n.."y ,_."" ....,." - loy
e"",,,,..n-e.""'. ,lWougl>Out ,h.w_

Model 0 0-1
Q u ick Disconnect
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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature, larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually, each
subassembly weighs more to coll ective ly give you an antenna designed for
convenience of assembly and installation , a wide margin in mechanical stability
and far superior electrical performance.

• Lowest SWR - PLUS!

• Bandwidth at its broadest! SWR 1 6 to 1 or
better at band edges

• Hustler exclusive trap covers ··Spritz" extruded
10 otherwise unattainable close tolerances
assuring accurate and permanent trap
resonance.

• Solid one inc~ f ibe rg l as$ lrap terms for _
optimum erectnce! ana mechanical stability.

• Exira heavy duly aluminum mounting bracket
with low loss- high strength insulators,

• All sections 1Yo" hea'lY wall high strength
aluminum. Length 21'S" . '

• Stainless steer clamps permlning adjustment

without damage 10 the aluminum tubing.

• Guaranteed to be eesiest assembly of any
multi-band vertical.

• Antenna has ~M_24 stud at lOP to accept RM-75
or RM-75-8 Hustler resonator 10r75 meter
operation when desired,

• Top loading on 75 meters lor
broader bandwidth and higher radialion
efficiency!

• Feed with any length 50 ohm coax .

• Power capabilitY-tull legal Iimil on sse and
CW .

• Ground mount with or without radials: roof
mount with radials,

MODEL
4-BTV

15 POUN DS

Available from all distributors
who recognize the best!

~ I"""'" potonb Jlllllll. l!>um,lllll ll, JAI9869,
l!>99211. 38139111,~l. IOIl85IIc..nu1

ANTENNA Eng neers. DeSIgners. Manufacturer'
15800 commerce park drive

brookpark, ohIO 441 42
(216) 267-3150

"the home of originals"

,----new'.....•--- - ----------,
trorucs

L-.....orporotlo
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Read Bill Rindone's harrowing tale of adventure as he
reports first hand on operating a station during a war.

DXPEDITION TO
ISTANBUL AND KHARTOUM

T A7ABK ST2SA
BY W. R. BILL RINDONE" . WB7ABK

V#e were back on the trai t again! Six weeks at home had
done wonders and this time we were headed back to Africa,
by way of Istanbul.

Amateur radio is not officially recognized in Turkey, but,
still exists in isolated pockets. The Turkish Amateur Radio
Club is working hard for governmental approval and recog­
nttion. and while it is an uphill climb the final brealdhrough
may not be too far off.

We flew into Yesilkoy Airport, Istanbul and once again
played the customs game. I had been told that customs in
Turkey was as thorough as they could make it, and I cer­
tainly was not disappointed. My transceiver was soon on the
counter being turned ups ide down, right side up, and almost
every way, except loose. Three inspectors had descended
upon the gear and the dialog accompanying their investiga­
tion was of an obviously pressing nature. After a few short
moments, one of them was sent off to fetch the headman,
and in due time he returned with a bespectacled gentleman,
who was obviously his senior in both age and rank. Without
addressing me, he fixed his gaze upon the transceiver and
began twisting the knobs and spinning the dials. He was a

"Box 238, Lake Oswego, Oregon 97034

The Palace in Khartoum, one day before it was taken
by the rebels.
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Bill Rindone, WB7ABK, operating as ST2SA.

bit perplexed as there was no obvious way to get inside for
a closer inspection, and although he transferred his interest
to the titles appearing on its case, he was no closer to iden­
tifying the "appliance", than his predecessors had been. As
always, I had referred to it as a "radio", as the word "trans­
mitter" seems to conjure up thoughts of intrigue and activity
in the style of James Bond. They had been at it for about
twenty minutes when I decided to take a "make or break"
approach. The senior official had, by this time, turned every
dial and caressed the entire cabinet, including inscriptions.
Catching his eye, I asked him if he would "like me to explain
it" to him. I had obviously struck a sensitive nerve, in full
view of his staff, and the quick reply of "No, I understand
it!" had come straight from the gut level. He quickly put the
rig back in its carrying case, and after noting the make and
serial number in my passport, he confided to me the real
reason for his close inspection. His explanation was an
extension of his personality; "You must understand that the
entry of television sets into our country is prohibited and we
must be very careful." His apparent justification tickled my
funny bone, as the humor of three customs officials search­
ing for the picture screen on my Kenwood, TS-520, gradu­
ally sank in.

Soon, we were settled into a local hotel , which was
located about 100 yards away from "Radio Istanbul". I hung



a dipole vertically over the balcony and was surprised to
find the band clean and free from their 50 KW Transmitter.

My contact in Istanbul was Hatitt Yetkin. TA1 HY, and
tho my first try 10 locate him had been unsuccessful, I had
left a message for him 10 contact me. On the second day,
he phoned and then dropped over with a friend.

Hautt appea red nervous and his fir st comment was to
advise us that it was unwise to operate from our present
location. His suggestion was 10 move the station 10 his QTH,
some fifteen miles distant. Halitt's English is limited, but,
his manner and inflection were emphatic enough thaI the
phrase "not safe here" , provided us with sufficient reason
for a post haste QSY. Soon, we were guests in a private
home, where we were welcomed with the amenities of
Turkish custom and assured of a better operating climate.
Halitt had recently disposed 01 his own transceiver, how­
ever, his roof still sported a modified VS1AA antenna. After
a bit of third story work, our equipment was again operating
on the twenty meter band. Since no government licensing
authority has ever existed, the matter of a ca ll sign is quite
interesting. You may, if you wish, pick your own TA call
sign, or if you prefer. uti lize any call sign assigned to you
with a portab le TA designation fo llowing it.

The dipole was hung from this roof. The man shown
here is watching the war progress.

For the JA amateurs, G5AIA/ TA proved to be a good
drawing card , while the Europeans took very little note of
the call . When the Asians faded out. we switched over to
AB7ABK/TA and the Europeans funneled on us. As the
eastern U.S. stations started to filler thru, we swi tched calls
again, this time to ZK2AQ/TA, which attracted plenty of in­
terest stateside as well as th roughout Europe. The con­
venience of Chang ing call signs proved to be a fascinating
advantage, capable of creating interest in areas you were
trying to work, whil e going almost unnoticed in others.

During one s.s.b. session, we were broken by an 59+40
signal which requested pertinent information and the exact
location of our station. There was no mistaking the serious­
ness of the approach and I quickly ORX'd long enough to
get Hafitt and hand him the mike. After a short conversation
in Turkish the voice returned to English and welcomed me
to Istanbul. Such are the vagaries of operating in a country
where no amateur radio license has ever been issued!

From Istanbul, we flew south to Athens in order to obtain
a visa from the Sudanese consulate. The U.S. Embassy gave
us a letter of introduction, and we presented it to the consul,
only to be advised that no visa could be issued without ap­
proval from higher authorities in the Sudan, which would
take weeks to arrange at best. The consul was a likeable

,

fellow who took the project under his wing and he sub­
sequently produced a visa which would allow us entry into
the country and which had to be converted and approved
within live days of our arrival in Khartoum.

KHARTOUM! To me it had always been a legendary his ­
tor ical name which conjured immediate visions of dervishes,
Chinese Gordon, General Kltchener. Muhammad Ahmad,
better known as the " Mahdi ', and the omnipresent conflu­
ence of the White and the Blue Niles.

The plan was simple; we were to layover in Khartoum for
one night and then fly south in the morning to Juba, capital
of the Autonomous Southern Sudan, it was to be a nine
o 'clock flight out of Khartoum airport and we were up at six.
all fifty-seven of us. The cockroaches and I braced ourselves
for the heat of the Sudanese day, and the walls were sti ll
moving as I packed and made ready for the flight south.

The prior afternoon had been one hassle after another.
what with having to obtain all of the necessary extensions.
permits, and documents required to go south . We had also
been assured thru our local contacts that the political condi­
tions, in both north and south, were completely stable. We
were told that any rumors of unrest were false and that the
country was very quiet. The storm however. was indeed
coming , and the calm was entirely illusory.

It was now six-thirty in the morning. and as I made my way
down the old stairs of the hotel my thoughts ran over the
time schedule of the fl ight and the details whi ch would ac­
company it. As I arrived at the desk, I noticed the deserted
lobby ... setting my baggage down, I went off to search for
the deskman. When I found him. he was in the back cubby
hole, whi ch doubled as an office, gazing intently in the direc­
tion of the street. "I want to check out," was my comment,
and at this he shook his head. Now my thoughts turned to the
cost of the nighs lodging, and at the going rate I under­
stood why he didn 't want me to leave. I was familiar wih the
tact. so I pressed it home again ; "I'm checking out." This
lime the head shaking was still there. but the arm motions
and the verbal " Boom. boom." were new.

I had heard it, when I had first awakened. but. had passed
it off as maneuvers. Now. I knew better. We had dropped
right into the midd le of a war, and there was to be no way
out of Khartoum that day, nor for several more. That first day
we knew very little . The small arms fire closed to within a
hundred feet of us and the tanks were shelling at under two
hundred. Communications had been cut both locally and
nationally, with vicious and bloody fighting throughout the
c ity. In the evening we huddled around a small transistor
radio to listen to the 6:00 p.m. BBC News direct from London.
When it came it was short. uninformative and very mislead ­
ing: "According to Iraqi news sources there was an at-

~- -

The North Korean Youth Building and the Omdurman
Bridge taken during the shelling.
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and the ministers were able to slip out by car, just as the
circle around the airport began to close. It was a close call,
but. history and emerging nations show them as the rule
rather than the exception.

During this time, Libian planes with troop reinforcements
were ci rcling, awaiting the ground signal to land. For some
inexplicable reason, the prearranged signal was never sent.
Lacking this the flight soon left the area.

The initial raid had taken place on Friday, which is the
Islamic holiday. The day was well chosen and it found less
than 35% of the militia on duty or on immediate recall. Be­
cause of this factor the Khartoum police were to playa major
and commendable part in the early hours of the war. The
rebels had hoped to capture the bridge at Omdurman,
adjacent to the armored transport depot. The bridge was the
key to the depot and was held for twenty-four hours by the
local police, while troops were unavailable. Had the tanks
and armored vehicles fallen into rebel hands, the death toll
would certainly have risen sharply. Local vehicles were im­
pounded and driven on to the bridge to be used as barri­
cades, and for three days the tanks around us shelled the
bridge continuously, in order to impede any troop advance­
ments.

One group of insurgents managed to cross the river and
took up positions in the newly constructed North Korean
Youth building. By the time their position was overrun, the
government tanks had shelled the six story building into a
mass of incomprehensible rubble.

Through all of this we were fortunate enough to be con­
fined to the area surrounding the Hotel Sudan, which is
on the east bank of the Nile River, four blocks from the
Palace, two from the Ministry of Interior, and directly
across from the radio station, all of which were being held
by the rebel forces. During those first days of heavy battle,
anyone unlucky enough to be trapped in the area made
their way to the hotel to seek refuge. The group there was
quite international in character and among us were mem­
bers of the Saudi Airforce, diplomats from Russia, Sudan,
and North Korea, plus business men from west Germany,
Engiand, Sweden and Australia. The Saudis had had their
planes shot up on the runway, and many of the diplomats
feared the eventual outcome. As normal in times of crisis,
we banded together and became good friends. Lengthy
discussions took place in and among this multi-lingual
group and the variation of international thoughts proved
quite interesting.

The tales were many and varied, but, the sight of bodies
whole and otherwise floating in the Nile, coupled with the
stench that accompanied the slaughter of sixteen hundred
people in the streets, left an impact that would not be soon
forgotten.

Humor comes at strange times and under unusual cir­
cumstances. I still often think about that first morning
when, after resettling, a young German fellow and I went
outside, sat down, and proceeded to watch the war. Not
being in a position of carrying a weapon, there really
wasn't anything else to do! As we sat there, we heard the
drone of an approaching plane. We could see its Lebanese
markings and noted that the pilot had tost one of his en­
gines. It was obvious that he had been on some routine
patrol, and having lost an engine, was looking for a nice
soft spot to land. He had picked Khartoum Airport and was
totally unaware of the war going on below. When he was
directly overhead, he was greeted by three quick bursts
of anti -aircraft and the piercing whine of a ground-to-air
rocket. We chuckled to ourselves as he made a dive for
the landing strip. Later when I had the opportunity to meet
him, we both sat and laughed about his untimely situation.

In the Sudan Club, when the bullets started coming
through the walls, womens liberation came of age. One
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tempted coup in the Sudan this morning, which was rapidly
put down by loyal forces." Hell! It was to be three days
before anyone had any control over the situation, and
armed pocket resistance was to continue for several more.
-So much far the Iraqi news source.

Days later we pieced the stories all together and the script
read as follows: President Nimeri of the Sudan had been in
the United States on an agricultural mission and was return­
ing home via a European routing. His scheduled time of ar­
rival was to be 5:00 a.m. on the morning of July 2nd. Due to a
series of events he arrived an hour earlier at 4:00 a.m., this
one change was to doom the rebel conspiracy and result in
the coups failure.

Mercenaries from Libya, Chad, and Eritrea, had infiltrated
the capital over a period of three months. In plain clothes
their build up had gone undetected and unnoticed. Arms
had been cached in the desert over a period of five months
and were sufficient for an extended siege. When the main
attack force crossed the south eastern Libian border they
were equipped with trans Sahara vehicles carrying every­
thing from tanks to ground-to-air missiles.

At precisely 5:00 a.m. commando raids were conducted
on the homes of all seven Sundanese Ministers. Ironically
the ministers had been called to the airport upon President
Neimeri's early arrival, and were in a cabinet meeting at the
time of the raids. Their relatives did not fair as well, as the
commandos herded all family members and staffs into base­
ments and garages, there to cut their throats or shoot them
down in mass executions.

Simultaneously, the raiders captured the main radio sta­
tion, the four emergency radio stations, the Ministry of In­
terior, and the Palace, while launching an attack on the
armored transport depot near the bridge at Omdurman. The
attack on the airport succeeded in destroying the entire
Sudanese Airforce while it was still on the ground, however
because of the timing they missed both the president and his
cabinet. The president's plane had been refueled and pre­
pared for take off, as the Organization of African Unity was
meeting in Mauritius and arrangements to attend had been
completed. The president was aboard as the attack began

TA7ABK
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A fast, comfortable NYE VIKING Super Squeeze Key with extra-long, form-fitt ing molded
paddles and gold plated silver contacts, combined with a reliable Curtis 9043 keyer
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and practicing. Flip a switch and use the "dash" paddle for tuning, or to simulate
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Right or len handed, you're always " right on"
for taster, surer sendingl Here's a whole brand
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black cabinet !
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found on the streets during those hours, without a military
pass. would be summarily shot. At this point, the military
were very edgy, and several regrettable incidences oc­
curred, At the hospital, a soldier was startled by motion
and reacted with his sub-machine gun. Several women
and children were accidentally gunned down and the
cousin of a friend had his leg amputated by the rapid lire
that ensued. Elsewhere, a young woman refused to open
the door to her home, apparently believing that it could be
rebels, she was shot and killed through the closed door.
There are many other gr isly stories which are best left
untold.

It finall y became evident that the mercenaries had lost
the fight. This set off considerable concern among the
diplomats around us, who feared that the rebels would now
try to create international probtems for the government by
assassinating foreign dignitaries and other visitors present
in the city. Accordingly a large number of troops were
deployed on the roof and grounds of our hotel.

We operated when it was feasible, and aside from the
wind blowing a door shut during a c.w. session, no further
problems were encoun tered. After thirteen days the airport
was reopened. and one morning belore dawn, we set off
for the airport in a sma! l van. With the curfew stilt on, the
streets were deserted except for road blocks. Debris was
everywhere and the holes left by tank shells were prom­
inent in the major buildings.

At the airport we were subjected to a thorough search
and only because my transceiver case was a duplicate
to my clothes case, were we successful in boarding the
flig ht south to Juba, capuo! of the Autonomous Southern
Sudan. •

$98.00
(Less battery,
W/AC supply)

SSK·1 key only)
$23.95

British matron was openly upset when everyone dived lor
cover simultaneously. She felt that if you abandoned ship
with a "women and chi ldren" first policy, then the men
shouldn't duck until the women were comfortably situated.
Male chauvinism had, at least temporarily, lost some of its
advocates.

During the lime, that most of this was happening, the
gear was operating and I was using a low dipole as a
radiator . However the thought of being detected by either
side was a definite deterrent 10 any extended activi ty. I
was advised by reliable sources 10 dump all of my radio
equipmenl in the Nile, as it was felt that we wouldn't be
able to get it out of the area safely. Their reasoning was
simply that no matter who won the war, an unknown Amer­
ican with a compact portable radio station could easily
draw a firing squad.

Amateur radio is not recogn ized in the Sudan and there
are no laws governing such. A few weeks prior to our
arrival , the local police had shut down a Britisher who had
been operating, A neighbor had complained, and even
with highly stable pol itical conditions, the amateur spent
a few days of incarceration. Sid Ahmed Ibrahim, better
known as ST2SA or Doctor Sid, has the only semt-o fficia!
permission to operate in this country. Sid has a leiter
signed by the Minister of Communications, which states
that there are no written laws regarding amateur radio in
the Sudan, but, that unli l such time as they are written. he
has permission to operate his equipment. With Sid's
blessing we operated under the ST2SA call sign.

After three days the war broke down info isolated skirm­
ishes, pocket resistance, and snipers. The government set
a 6:00 p.rn. to 10:00 a.m. curfew, and advised that anyone



John Schu'tz comes up with severa' ideas to make our
operating a little easier and certain'y more interesting.

H.F.Operating­

Remote Control Style

BY JOHN SCHULTZ'. W4FA

Transceiver volume
(A.F. gain) control

..,
_ - _ -r.,!- ~O-6V.d,C. from
•~ - remote control

Lamp- photocell mOdule,: ~ 1 line
VactecvTL9A2

1
/. :

L J

Fig. I-D.c. remote control of the aJ. gain or similar
potentiometer type controls in a transceiver. The temo­
photocell modules can be home-brewed or BrB available

from sources such as Allied Electronics.

and a tremendous number of functions can be remotely
controlled with so many conductors. One can wire a re­
mote control socket on a transceiver and use a dummy
plug to return to local control whenever desired. The exact
wiring required depends on the equipment involved and
the degree of overall control one wants to achieve re­
motely. Low-impedance audio and d.c. circuits can be
directly accessed and remoted (paralleling switch contacts
with a remote switch, for example). High impedance audio
and r.f. circuits require some sort of isolating device so
they can be controlled by a d.c. circuit and also to prevent
hum picked up by the remoting cable from getting back
into the transceiver. One good way to remote control high
impedance audio circuits, such as a volume control. is by
means of a lamp-photoconductive module as shown in

Fig. 2-PLL tone decoder (A) and tone oscittsuor (B) for
use in a control system. The frequency used is about
500 Hz but similar circuits can be used for the entire

audio range.
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NOTE,

Remote control operation of an amateur radio h.f. station
is a subject that has intrigued many amateurs for years.
After all. who would not prefer to sit outside under a
shade tree and communicate rather than stay in a stuffy
shack or in a confining automobile. Some pretty elaborate
ways have been devised in the past for the remote con­
trolling of a station. But solid-state technology has changed
all that-not only in the sense of how control is achieved
but in terms of what must be remotely controlled. The
newer, solid-state transceivers make great use of broad­
banded circuits, so far fewer remote controls are needed
for tunable functions. Remote controls are needed mainly
for switching functions.

This article explores a few ideas for remote control
ranging from the very simple to suggestions for more
elaborate possibilities using IC's. None of the ideas pre­
sented are intended to fall outside Part 15 or other parts
of the FCC regulations. The operator is always presumed
to be in the immediate area of the station so he can
quickly directly control the station when required.

Wired direct control is the most basic possibility and
depending on the remote location involved. it might be
the most economical. Multiple conductor ribbon cable is
available having 6 to 50 conductors. By hunting around in
surplus outlets, one should be able to find a 100 feet of
30 conductor cable for about $30 and suitable mating
connector sets for about $4 a set. Smaller cable will be
considerably cheaper. The 30 conductor cable is men­
tioned because it is not too unwieldy to roll up and out

*Box "L", FPO, New York 09544
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fig. 1. Such modules can be home made from a lamp and
photocell or purchased inexpensively. For instance, the $3
unit mentioned in fig. 1 has a resistance of 60 ohms
to 10 megohms as the lamp voltage goes from 6 to 0 volts.
So, its presence will not offset the normal operation of a
volume control when remote control is not being used. The
remote control of r.t. ci rcuits is usually more complicated.
Switching circui ts can be handled by suitable relays placed
within the receiver. Low-level tunable r.f. circuits, such as
a v.f.o., can be handled by adding diode varactor tuning.
But this requires some experience in circuit work if one is
not to foul up the stability of the v.f.o. Also, one must have
a positive means of knowtnq the frequency excursion being
covered. Of course, if one is interested only in remotely
shifting around a very small frequency excursion, it might
suffice to just remote the d.c. control leads for an existing
r.i.t. circuit in a transceiver. Another approach is to use a
remote v.f.o. Most commercial remote v.f.o. 's for the pop­
ular transceiver lines also provide transceive frequency
control from the remote v.f.o. Of cou rse, this approach
means running a coaxial line along with the d.c. control
cable and the r.t. loss in the coaxial l ine may require com­
pensation. But, one does have full frequency control of the
transceiver wi th frequency readout at the remote position.

Most amateurs would probably prefer some form of
" wireless" remote control, even if it does not provide as
many control functions as a wired system. A complete
wireless remote cont rol system for tunable radio equipment
can get as complicated or more complicated than the
equipment being controlled. Fortunately, a few new IC's
have made a degree of wireless remote control possible
without great expense but absolutely total remote control
is still not easily achieved.

The simplest wireless remote control system that one
might consider is one which just operates the send/re­
ceive function on a transceiver and either modulates or
keys the transceive r. F.m. wireless mic rophone setups can
be considered for this application since the components
are readily available at reasonable prices, although the
more elaborate and expensive remote control systems

I V.F.O. enclosure

•

Some 01 the tm. components d iscussed in the text. The
Wireless Microphone is a Radio Shack FM-91. The en­
closure houses the essential parts 01 an inexpensive
t.m. band entertainment receiver along with a Radio

Shack #28-131 VOX circuit .

I

Fig . 3- This single tc frequency to voltage converter
can be used to drive a varacto r tuning diode . The volt­
age excursion applied to the diode (and the input fre­
quency range) should be limited to that necessary lor

r .i.t. operation with a given v.f .o.
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available for other hobby purposes (such as for model air­
planes) can also be modified and used.

Using a f.m. wireless microphone and a f.m. receiver to
which a VOX circuit has been allached (unless the trans­
ceiver used has built-in VOX), one can achieve simple
remote control. Another f.m. setup can be used to get the
received audio back to the remote point. Each f.m. " link"
can be operated at different ends of the f.m. broadcast
band and because of the low power employed it will work
with inexpensive equipment. The t.m. transmitter used to
"broadcast" the received audio can be any inexpensive
unit (kits for as low as $3 have been advertised). But, to
get good quality transmitted audio, one should use a
quality f.m. wireless microphone at the remote point. The
Radio Shack FM-91 unit (catalog #33-1048, $19.95) has
been found to be particularly good. It employs an electret
condenser type microphone with a broad, flat frequency
response so it will not foul up the frequency shaping done
by any speech processing circuits in use. Radio Shack
also has a handy and inexpensive VOX kit (#28-131) which
can be used if needed. It includes a relay, sensitivity ad­
justment, etc. at a low $7 price.

To key a transmitter for c.w. use over a simple f.m.
remote setup, the carrier is left on for stabili ty and tone
keying is used. The presence of the tone keying can be
detected by a VOX ci rcuit and used to control the trans­
ceiver send/receive function . The time delay on the VOX

(Continued on page 90)
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Ted Cohen presents fundamental information on the five
maior computer elements, as well as on the "register."

COMPUTERS ...
HOW THEY FUNCTION

BY THEODORE J. COHEN', N4XX

-K2EEK

Memory
(or norage)

Fig. 1-The five meior elements which are found in all
computer systems.

As most readers are aware, ca. in cooperation with Bob
Stites, has embarked on a program to provide its readers
with selected material on the general subject of computers
(see February 1978, CO). In keeping with this theme. we
are pleased to present a tutorial article on computer basics
by Ted Cohen, a regular contributor to these pages. In this
article, Ted discusses the five meier elements which form
a computer system, as wef! as the "register," the funda­
menta/ building block of all computers. If you master the
material presented here, you are well on your way towards
understanding computers . . . devices which will have a pro­
found impact on our way of life, in general, and on amateur
radio. in particular.

• INPUT
• CONTROL
• ARITHMETIC LOG IC UNIT (ALU)
• MEMORY (or STORAGE)
• OUTPUT

Taken together, the control and ALU elements are called
the Central Processing Unit (CPU). and when they are
built into a single electronic chip, the unit is called a
microprocessor.

In operation, data enter the computer through input de­
vices (switch panels, teletypes, magnetic tapes, punched
cards, etc.). Under the direction of the CONTROL element,
the data are transformed in a prescribed manner by the
ARITHMETIC l OGIC UNIT. Values which result from the
computational process are stored in the MEMORY element.
Results can also be presented to OUTPUT devices (printers,
teletypes, cathode ray lube displays, magnetic tapes, etc.)
for the use intended. By the way, the five main elements of
a computer can be made to interact in a variety of ways,
all of which depend on the design of the CONTROL ele­
ment. Thus, the CONTROL element is said to determine the
"architecture" of the computer.

In many cases, input signals to a computer may derive
from a measuring device (thermometer, ammeter. etc.)
while the ouput may be used to control other equipment
(furnace, air conditioner, etc.). Regardless of the applica­
tion, however, all computers operate in essentially the
same manner; they take in data, process this data in
some prescribed manner, and yield a result.

Registers
The register is the basic building block of all computer

systems. Simply put, it is an electrical device which is

how they work. With this in mind, the followi ng tutorial arti ­
cle has been prepared. It is intended to present, in a simple
and lucid manner, background information on computer
systems, and on the manner in which they operate. And
while you will not become an instant computer expert by
reading the material below, you will, al the least, come to
understand how the various elements of computer systems
function together.

In this article we will first review the five major elements
which are found in all computer systems. Following this, it
will be shown that a device called a register is the elemen­
tary building block for all computers. Finally. we will dem­
onstrate how a computer functions by showing how data
are transferred from register to register within a computer.

A Basic Computer System
All computer systems consist of five major elements

(fig. 1) ,

OutputInput

VI ith computerized 2-meter transceivers now a reality,
it should be apparent that computer-based devices will
play an ever-increasing role in our lives . . . whether we are
at home, at work, or at play. Computers already monitor
engine performance In some automobiles, control the
usage of electricity in homes and offices so as to minimize
peak-load charges, and even permit us to play sophisti­
cated electronic games at arcades which are located in
shopping centers around the country.

While computers are unquestionably a part of our every­
day lives, however, relatively few people really understand

*8603 Conover Place, Alexand ria, VA 22308
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the street number on a house, or the number on an
apartment door), and when addressed through the SAR,
instructions or data may either be written into the selected
SR or extracted from it. Information written into or ex­
tracted from a given SR either has been stored, or will
be stored. respectively, in another register called the
STORAGE DATA REGISTER (SDRl. Whether information
is written into an SR or is extracted from it depends on
whether the READ or WRITE line for that particular register
has been enabled by CONTROL.

Arithmetic Logic Unit (ALU)
The ALU is another collection of registers which, by

means of register transfers, manipulates instructions and
data, More specifically, the ALU is capable of performing
a wide variety of arithmetic and logical operations under
the direction of the CONTROL element.

In operation, data are presented to the ALU through a
DATA REGISTER (DR), while the particular operation or
function to be performed is transferred into the FUNCTION
REGISTER (FR) Irom CONTROL (fig. 3C). A special register
called the ACCUMULATOR REGISTER (ACC) is used to
store, temporarily, the intermediate or final results obtained
from AlU operations. In essence, the ACCUMULATOR
REGISTER acts as the computer's scratch pad.

1

capable of storing a number. Thus, all computer systems­
indeed, all digital systems-s-can be considered as a col ­
lection of interconnected registers, the contents of which
are selectively transferred or altered according to a pro­
grammed set of instructions. Further. data transfer from
register to register takes place in a step-by-step fashion ,
the rate of which is controlled by a clock.

Let's use the "register concept" to examine the five
major computer elements.

Input
As an input device, the register serves as a small mem­

ory (fig. 2). That is. data are presented at its input, and
when the register is enabled by CONTROL, data are trans­
ferred into the register. In most cases, more than one
entry point, or port, is used on a computer. Thus, several
INPUT REGISTERS are required (fig. 3A). It is now neces­
sary, however, to provide for the selection of a particular
INPUT REGISTER (IR), and so, an INPUT SELECT REG­
ISTER (ISR) is used. Then too, it is necessary to provide
for the transfer of the data from the selected IR to other
registers within the computer; this is done through the use
of an INPUT DATA REGISTER (IDR).

Memory (or Storage)
A computer memory may be considered as a collection

of registers , each of which is capable of storing an in­
struction or a piece of data (i.e., a number). Just as in the
case of the INPUT element, it is necessary to provide for
the selection of the particular STORAGE REGISTER (SR)
desired; this is done through another register called the
STORAGE ADDRESS REGISTER (SAR) (fig . 38) . Thai is,
each SR in MEMORY has a numerical address (just like
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Fig. 2-The " register" used
as an input device.
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Output
For all intents and purposes, the output element of a

basic computer functions in a manner similar to that of the
INPUT element, Here, however, we speak of the OUTPUT
DATA REGISTER (GDR) as being the register through
which data are transferred 10 the OUTPUT REGISTERS,
and the OUTPUT SELECT REGISTER (OS A) as being the
register which is used 10 select the desired OUTPUT
REGISTER (OR) (fig. 3D).

Control
All registers in a computer are, in one way or another,

linked to the control element (fig. 3E). This element. in
turn. controls the transfer of data from one register to
another. These transfers are made to lake place in a
prescribed manner, or more specifically, according to
"instructions" which the computer has been designed to
follow. Thus, one computer instruction may cause the
transfer of data from the INPUT DATA REGISTER to the
STORAGE DATA REGISTER in the computer's memory,
while another instruction may direct that the contents of
the STORAGE DATA REGISTER be transferred directly to the
ACCUMULATOR REGISTER. Regardless of the register
transfers to be performed, however, each transfer is
"executed" on a step-by-step basis according to a set of
instructions which the user has sequenced in such a
manner as to solve a particular problem. This set of se­
quenced instructions is calted a program. The program is
stored in MEMORY, just as are the data to be used.

To obtain instructions or data from MEMORY in the
proper sequence requires the use of a register called the
PROGRAM COUNTER (PC). The contents of the PC con­
tain the address of a location in MEMORY in which is
stored a given Instructton. or, depending on a prior instruc­
tion, some data which are to be processed. Instructions
are transferred from MEMORY to an INSTRUCTION REG­
ISTER (INR), whereupon decoding logic causes data to
undergo specific register transfers. A simplified diagram
for the CONTROL section of a computer is shown in
fig. 3E.

A Basic Computer System
Figure 3 is a detailed presentation for a basic computer

system based on the system outline shown in fig. 1. Re­
member, all computers consist of five major elements:
INPUT. CONTROL, ARITHMETIC LOGIC UNIT, MEMORY
and OUTPUT. Each element, in turn, can be represented
by a collection of registers; that is, by a collection of
devices, each of which is capable of storing an instruction
or a number. Further, the computer operates according to
a set of user-supplied instructions (a program) which
causes instructions and data to be transferred from reg­
ister to register within the computer.

Just how the register transfers can be used to solve
problems is the subject of the next section.

Register Transfers and Problem Solving
It was stated above that a computer solves problems by

transferring data from one register to another, and by
operating on this data in that element called the ARITH·
METIC LOGIC UNIT. It was also stated that register trans­
fers and data manipulation are performed, or executed, on
a step-by-step basis according to a set of instructions
which are called the "program." LeI's see how this is
done by stepping through a simple program. Our problem
will be to add two numbers together (the numbers are
stored in MEMORY), and to store the sum in MEMORY.
Frequent reference to fig. 3 will be helpful.

We assume that the prog ram begins at that location in
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MEMORY which corresponds to the number (address) in
the PROGRAM COUNTER. As such, let us transfer the
contents of the PC into the STORAGE ADDRESS REG­
ISTER of the MEMORY:

PC-SAR
At this address the MEMORY finds an instruction which is
transferred to the STORAGE DATA REGISTER. Since it is
an instruction, the contents of the SoR are now transferred
to the INSTRUCTION REGISTER in the CONTROL element:

SoR-INR
This instruction, it will be assumed, wilt cause CONTROL
to transfer the next number which appears in the SoR
directly to the ACCUMULATOR REGISTER in the ALU. As
SUCh, it is now necessary to fetch the first number to be
used in our summing operation. Before we do this, how­
ever, it will be necessary to increment the PC by a count
of "1." This, too, involves a register transfer:

PC + 1-PC
The new contents of the PC are now transferred to the SAR

PC-SAR
and the number found at this address is transferred to the
SOR. Once the number appears in the SOR, CONTROL
directs that it be transferred to the ACCUMULATOR
REGISTER,

SDR-ACC
The first number has now been loaded into the ACCU·

MULATOR REGISTER.
To fetch the second number to be used in the summing

operation, we increment the PC by "1," and repeat the
steps noted above. In this case, however, let us assume
that the appropriate instruction calls for CONTROL to load
the second number (which has been transferred to the
SDA) into the DATA REGISTER in the ALU:

SDR-DR.
Both numbers to be added together are now in the

ALU. Incrementing the PC by "1," we find that the next
address in MEMORY contains an instruction to add the
contents of the OR to the contents of the ACC. This in­
struction is brought to the SoR, and is then transferred to
the INR in CONTROL:

SOR-INA
From here, it is transferred to the FUNCTION REGISTER
in the ALU:

INR-FR,
which causes the contents of the DATA AEGISTER to be
added to the contents of the ACCUMULATOR REGISTER;
the result is left in the ACC:

DR + ACC-ACC
Hold on now ... we don't have much more to do!
We now increment the PC, and transfer the next address

to the SAR. At this address is an instruction which will
cause CONTROL to transfer the contents of the ACCUMU­
LATOR REGISTER to a location in MEMORY. This instruc­
tion is transferred to the SOR, and then to the INR. The
PC is again incremented, and this address-which is the
address of the location in MEMORY where the sum of our
two numbers is to be stored-is transferred to the SAR.
Once this is done, CONTROL di rects that the contents of
the ACCUMULATOR REGISTER be transferred to the spe­
cified location in MEMORY; this is done in two steps:

ACC-SDR
SDR-SR.

The problem has now been solved. And while it looks
like a 101 of work, it should be noted that many of the
register transfers used above can be incorporated, in some
computers, in one instruction. This greatly simplifies the
process of writing a program, though the computer must
still go through all of the operations we performed in this
example.

(Continued on page 90)



KSBA supplies us wi,h a bit of nos'algic info on a
'erm we all use and 'end '0 'ake for gran'ed.

The Metamorphosis Of CQ
BY NORRIS K. MAXWELL' , K5BA

B efore the invention of radio, English railway telegraph
operators used the procedure signal " CQ" as a general
call 10 attract the attention of all stations along the line.
" CO" was used to precede notices of general importance,
di sasters. and the daily time signal at 10:00 a.rn.

The Marconi Company recru ited many of its operators
from the telegraph services and the practices and customs
of telegraph passed into radio. The origi nal meaning of
" CO" was "Stop sending and listen." The early radio
operators needed a more distincti ve signal for distress
calls, so the Jetter " 0" was added to "CO" to indicate
" danger" or " distress."

In the popular literature of the time writers said this
signal meant " Come Ouick Danger." Actually " COD"
meant nothing nor does the present distress signal "SOS"
have any meaning. Both signals were adopted because
they were easily recognized and remembered .

In December of 1898, the English Lightship Service
established wireless communications between East Good­
win Sands Lightship and the South Foreland Lighthouse in
Dover, 12 miles away. The first radio distress message in
history was sent that same month when the lightship re­
ported a steamer aground on Goodwin Shoals. The light­
ship used the radio to call for help on March 3. 1899 when
the lightship was rammed by a freighter.

The Marconi Company and Lloyds signed a 14 year
contract in 1901 which agreed that ship- to-shore wireless
service would be provided by Marconi. Operators and
equipment both ashore and aboard ship were to be fur­
nished by the Marconi Company. The contract required
that Marconi stations could communicate only with other
Marconi stations and operators. This agreement gave the
Marconi Company a virtual monopoly in the ship- to-shore
communications service.

In June of 1903 the Hamburg-America Line steamer
Deutschland got stuck in the mud of lower New York Bay
and was unable to proceed for 24 hours. The ship at­
tempted to call for assistance using its German manufac­
tured equipment. She was unable to communicate with the
Marconi Company ashore. After this incident the Hamburg­
America Line announced that their ships would be equip­
ped with Marconi wireless stations.

Later in 1903, Prince Henry of Prussia visited the United
States. The Kronprinz traveled on a German ship equipped
with a Marconi Company station. The royal visitor was able
to arrange the details of his visit by radio prior to his
arrival in New York. On the return trip he traveled on a
different ship carrying German equipment and operators.
The Marconi station on the island of Wright refused to ac­
cept messages addressed to Henry's brother, Kaiser
Wilhelm II. Upon his arrival in Berlin , Prince Henry no

' 623 Ute Drive, Stillwater, OK 74074

doubt discussed his communications problems, and the
German government invited the principal maritime powers
of the world to the first international conference on radio
which met in Berlin in August of 1903,

The first item on the agenda of the "Pre liminary Con­
ference on Wireless Telegraph" proposed that " . .. coast
stations are bound to receive and transmit telegrams from,
or destined to, ships at sea without distinction of the sys­
tem of wireless telegraph employed."

The Brit ish did not approve of the proposal because of
the existing contract between the Marconi Company and
ucvcs. The Italians voted against the suggestion because
of close national ties with the Company. Other partic ipants
at the conference approved the agenda article which ques­
tioned the single wireless system.

The Italian delegate suggested uniform radio procedures
to facilitate international communications. He recommended
that the Conference adopt " SSS 0 00" as a distress signal .
The British favored "COO" . The Germans wanted " SOE",
The Conference adjourned without agreeing on a standard
internation al radio distress signal.

The first " COD" from an American ship was sent by
Ludwig Arnson aboard the Red Star liner Kroon/and bound
from Antwerp to New York. On December 7, 1903 in the
North Sea heavy seas broke the tiller. The ship was able
to steer using her engines and turned back to Ireland. The
radio operator established communications with the Mar­
coni station on Cape Clear 130 miles away.

Convenience to passengers caused more favorable
comment than the more serious distress signal and ship 's
business. The London Times reported, " Saloon passengers
speak in highest terms of praise of the util ity of the Mar­
coni wireless with which the passengers were able to
communicate with friends in England. Scotland, and the
Continent and even America and get replies before the
Irish coast was sighted. "

The Marconi Company officially adcpted "COD" as a
radio distress signal in January 1904, The Second Berlin
Conference on Wi reless Telegraph met in 1906 and agreed
that " SOS" should be the international distress signal . but
"COD" was heard for several more years. When the
Republic was rammed by the Florida in 1909 Jack Binns
sent "COD" to get help. When the unsinkable Titanic went
down in Apr il of 1912, radio operators John Phillips and
Harold Bride sent both "COD" and " SOS."

In modern radio practice " CO" retains its original mean­
ing, "A general call to all stations." Ships in the maritime
service send "CO" before transmitting weather reports,
traffic lists. or press. In the amateur service "CO" is an
invitation for other amateurs to answer. Radio communica­
tion is a comparatively recent development, but "CO" is
older than radio . •
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Harry Bourne comes through again with another simple antenna
eleslgn that will aelel to your enjoyment of amateur raelio.

A MINIATURE QUAD LOOP
ANTENNA FOR 15/20 METERS

BY HARRY K. BOURNE' , ZL101

A rnaleurs l iving in suburban areas with a small space
around the house, often obstructed by trees or by an
overhead power line, with insufficient space for the erec­
tion of a full size Vagi or quad antenna, may obtain quite
good OX results with a single element quad of reduced
size. This antenna is very light in weight, has little wind

*54 Whitehaven Road, Glendowie, Auckland 5,
New Zealand

resistance. is inexpensive to build and uses easily avail­
able materials. It may be erected by one person without
assistance, is much less obtrus ive than a normal quad and
is suitable for use when height and space are limited.

The quad loop is an efficient radiator and has useful
directional properties. The theoret ical gain over a dipole
is about 2 dB, but in practice, especially on reception, the
effective gain often exceeds this. With its low angle of
radiation, even at a low mounting height, the loop can give
good OX performance. At ZL101, good results have been

15 meter feed point

11" 3" side

1" 0.0. aluminum tube,
4'6" long

y.," dia. wooden dowel 8' long

20 meter feed IIO;nt
'------------- -'----------------''t

15 meter element __

A ll elements 18 qauqe
enamelled wire

Ptasnc '>flace,~ 5" lonq

Connection <It center of
venicillleq

LOildmy Wire 12' 10"':1 appro~ ---......

20 meter element - ..I

Fig , 1- The miniature 15/20 meter quad loop antenna,
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JunctIon po,nt prOtected from
weather In metal box

Fig. 2-Arrangement of connections to the loops.

701'2 coa ~ial cable

10 meter ma tching section

Insulator

51)(! coa~ial teed..... to

trart9Tllt t.....

70n coaxial cable
15 met..... ma tching 5e'Ct ion

In$Ulator

(early model) $35.00

G.E.l~L.
SPECIAL

FE53 J A 6 , FR O NT
M O UN T , 150-170
MHz, 12 volt, 35 watts,
fu lly solid state re­
ceiv e r , 4 tubes in
transmitter,sol d LESS
accesso r ies , not
bench tested

10 mete. element

vertical antenna may often be copied easily with the quad
loop.

The antenna will operate on 28 MHz but in this case
the angle of radiation is higher and OX results are not as
good, Beller results could be obtained by adding a 10
meter loop inside the 15 meter loop for in-bane operation.

It is hoped that this articl e may be of assistance to those
who are unable or unwilling to erect a full size quad or
Vagi with reflector, and yet wish to obtain results notice­
ably better than those from a vertical or dipole antenna . •

15 met ..... element

obtained with the center of the quad loop 30 feet above
the ground, a height insufficient for the best operation of
a dipole or Vagi antenna on 20 meters,

The quad loop is bidirectional , with two broad lobes of
radiation in direct ions perpendicular to the plane of the
antenna, towards the front and the back , with strong nuts
of over 20 dB on each side. The antenna is a relatively
quiet performer and often provides good reception in loca­
tions subject to line noise and other man-made interfer­
ence. As the directional pattern is broad , aiming of the
antenna is not critical, and with rotation through only 90
degrees prOViding complete coverage in all directions, no
elaborate turning mechanism is required. At ZL101 the
antenna is mounted on a tubular aluminum mast which
may be rotated by hand, generally into one of two set posi­
tions, one facing Northeast for working into North America
and the other at right angles to this for Europe.

The arrangement and dimensions for a quad loop for
20 and 15 meters are shown in fig . 1. The 20 meter ele­
ment is less than the normal size wi th capacity loading by
two loading wires with their mid points connected to the
centers of the vertical legs and spaced from them by about
5 ins. This method of linear loading is well known and was
descr ibed some years ago by G3FPQ in QST magazine
and more recently by G3MWV and G6XN in Radio com­
munication. This method of loading enables the sides of
the 20 meter element to be shortened with very little loss
of eff iciency.

The 15 meter element is full size and is mounted inside
the 20 meter loop. Each loop is fed through a quarter
wave matching section of 70 ohm coaxial cable to improve
the match 10 a 50 ohm feeder. The length of the matching
section is trimmed to give resonance at the lower end of
each band with a grid dip oscillator coupled to one end of
the matching section which is shortctrculted by a small
loop. Connections are shown in fig. 2.

A quad loop has a fairly low Q and will cover the whole
20 or 15 meter band but for maximum efficiency the ele­
ments may be trimmed to resonate at the desired frequency
of operation with a grid dip oscillator coupled to a one or
two turn coil connected across the feed point with the
feeder removed. The antenna may be trimmed in a posi ­
tion about 10 feet above the ground but an allowance must
be made for a small increase in resonant frequency when
it is raised into the operating position. This may be done
by measuring the s.w.r. in the two positions of the antenna .
The final length of the loading wires will depend on their
spacing from the vertical legs of the loop and the amount
of metal in the support arms. The 15 meter element is.
trimmed in the normal way. Balanced operation may be
obtained by feeding the antenna through a balun between
the matching section and the 50 ohm coaxial feeder. No
noticeable improvement by using the balun has been ob­
served at ZL101 so in this case no balun is used .

Constructional details of the antenna are shown in figs .
1 and 2. A wooden spider supports the arms carrying the
elements. The arms are varnished wooden dowels which
fil into aluminum tubes bolted to the spider as shown. The
loops are of 18 gauge enamelled wire threaded through
screw eyes in the wooden dowels.

This antenna has been in use at ZL1 0 1 for a consider­
able time and has been compared by switch-over tests
with a trapped vertical antenna with radials mounted on a
20 fool high pole. On the average, the quad loop gives
signals about one S point stronger on transmission, and
often more than this on reception. Reception is markedly
better than on the vertica l antenna as the directional prop­
erties of the quad minimize QRM from the sides, and the
antenna is much less susceptible to noise pickup. Signals
which are unreadable in a background of noise with the



Wan' '0 keep r.f. ou' of 'he shack and ou, in 'he
air where i, belongs? Read 'he following article and
s'ar"o clean up your "ad".

What To Do About R.F.
In The Shack

BY PHILIP R. EWALD' , W4EWR AND STEVEN R. EWALD', WA4CMS

*949 Ponder Rd., Knoxville, TN 37919

box and can cope with r.t. in the shack. Operationally,
perhaps the simplest boxes are of the differential capacitor
input, tapped coil /series capacitor output type. Unfor­
tunately, they work well only at tower antenna impedances
such as are encountered in feeding beams. The single
wire impedance can go mighty high. and the simplicity
of these boxes precludes adjustment for r.t. feedback
problems. This was promptly verified for the above box
when a 50-wall linear was hung onto the 5-watt QRPp
rig. On several bands , as soon as the s.w.r. was reduced
towards unity, the signal became mushy, sometimes the
linear would oscillate, and finally the power supply over­
load would kick ott, indicating positive feedback into the
rig. One solution would have been to install an all band,
50·watl phase shifter to introduce more negative feed­
back. How this shifter could be buil l though is not clear.
Another alternative would have been to embark on an
extensive shielding program.

Then the light dawned . Why not make good use of the
adversity by letting the rig overload problem be an indi ­
cator of positive feedback and simply tune out the
offending phase? Adjustment for minimum s.w.r. would
be made as usual.
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Inolden days, all band antenna coverage was readily
obtained using tuned feeder antennas such as the Zepp,
or a single piece of wire. Both leaked Lt. into the shack.
the first a l itt le, and the second sometimes a lot. Nowa­
days, the watchword is 10 standardize d. feed into 50
ohm coax and then send it away to the high radiator.
This lakes care of r.f. in the shack. Unfortunately for the
all -band amateur, the consequence of using coax is either
a forest of antennas cut for different frequencies or some
tricky arrangements which usually lead 10 problems al
some points of the spectrum.

The alternative is 10 go back to the tuned feeder system,
this time using a matchbox for the 50 ohm transmitter
output , or, we can take one small step back for hamkind
and return to the single wire which is easy to hang out
of 2nd story windows, apartments, condominiums and field
day camps, It will work if we can tind a suitable match

NOTES,

II • 24 turn, 2" di-. 6TPt, No. 12. Tapped as shown
C, • l50pt MCh section
C1 • l50pf
CJ · 25Opf
51 • Ceramic receiving type. 6 posit ions
S1 • SPST knife "",it ch
SJ • DPDT kn ife _itch

Fig. 1---eircuit diagram lor the match box described in
the text.

The match box is shown as an integral part 01 this line
QRPp sta tion. The large knobs on the match box help to

make line adjustments.

30 • CQ • Meuth, 1978



Fig . 2-5hiefding of the microphone cord to avoid "hot
mike" or an additional source of r.t . in the shack.
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•
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Shiel ded
insulated
mike cable

Heavy braid shield

Do not ground braid at th is end

Transmitter

L .J Ground

Construction
Revision of the match box is easily accomplished by

adding one variable capacitor and one d.p.d .t knife switch
to offer as wide a range of series or parallel reactance
as wi!1 be needed. Fig. 1 shows the new capacitor, C2,
which is parallel with the inductance. When the new
switch 52 is open, C1 is disconnected and the box is back
to the original state. When 53 is closed, series antenna
capacitor G2 is in or out depending on switch position.

Other points should be noted. The inductance Ll has
been tapped non-linearly to give a wide range with 5
switch positions. Both sides of the tap switch, $1, are
paralleled to increase current carrying ability. The mike
cord, which can act as an antenna, has been covered
with heavy braid to avoid a "hot mike" as noted in fig. 2 ,
The front panel has been strapped down to ground to
eliminate body capacity. The strap is tied to all possible
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but only those resulting in a clean signal can be used.
The series capacitor, Cl , is not cri tical and can be set to the
nearest quarter of full capacity. An example of settings
found to be workable is given in Table I.

Operation on all bands is now a simple and reliable
procedu re. The jr. author has worked a number of
countries on several continents, and now anticipates that
the only antenna improvement needed will be to open S3
and hang on a beam for the high bands.

The authors wish to apologize for not trying out the
antenna on 160, such gear was not on hand. It should
be noted that for ope ration on 80, when the antenna was
less than Y4 wave, i.e. about 60 feet long, a loading coi l
was needed with consequent reduction of efficiency. In­
ferentially , for 160 it would be advisable to make the
antenna over V4 wave long, as should be done for any
band, and to add more inductance to Ll • •

Fig. 3-Strapping all the exposed metal in the shack to­
gether and to ground brings the effective ground to the

shack.

/--- -- - - - - - _..-'

Table I-Workable settings for the match box.

Interior view of the match box.

Band 5, 5, C, C, C,
80 5 up 90 20
40 4 open 30 Y,
20 2 up 48 37
15 1 down 55 full 35
10 1 up 52 50

metal in the area such as rig chassis, shelving, air ducts,
and a cold water pipe to bring up the effecti ve ground
to the shack as shown in fig . 3.

Operation
The positions of C, and C3 are critical and must be set

by trial and error to those values where the s.w.r. is unity
without kicking off the transmitter, hence the big dials.
It shoul d be noted that several combinations of Cl, Gl ,

Ll and the transmitter loading control may give unity S.w.r.,



No need to put off those pe pro;eets anymore. Ade Weiss
shows you how to get a head start on his QRP pro;ects
as well as starting some of your own.

Easy PC Board Fabrication Using
Address Labels

BY ADRIAN WEISS· , K8EEG/8

N early all circuits appearing in the literature currently
are solid-stale and require the use of a well-designed p.c.
board for proper operation. Often a p.c. board design
accompan ies the circuit, but at Urnes. the experimenter
must design his own board for a specific circuit. Quite a
few newcomers and old timers alike shy away from at­
tempting such project because of the need for fabricating
a p.c. board . This is very unfortunate, because p.c. board
fabr ication is a 101 easier than making mashed potatoes.
if you know how 10 go about the job! In this article a quite
simple method of producing professional qual ity p.c.
boards by using readily available addrss labels will be
described, and hopefully, will enable many of you to give
solid-state gear a try.

Materials

Production of a p.c. board requires relatively few items.
All are available at Radio Shack, local electronics parts
stores, and from numerous firms advertising in the am­
ateu r mags. First, copper -clad printed circuit board is
the basic item, and comes in a multitude of thicknesses
and dtalectrics. as well as single-sided and double-sided
types. Just about any board material will do, but some
cheaper epoxy composite laminate types do poorly when
repeated soldering of a given copper foil is necessary.
Glass epoxy boards are superior. Second, ferric chloride
etching solution is used to etch away the unwanted cop­
per foil from the p.c. board . Here again, any etchant will
do. Third, self-adhesive address labels are used to mask
the copper foil that will remain on the board. Address
labels can be found in most office supply stores. The
type used by this writer is Avery Self-Adhesive Address
Labels "No lick-Stick at a Touch". There is no substan­
tial difference between this brand and others, as long as
the label is backed with an adhesive. Finally, several tools
are required. A straight-edge and sharp tipped pen or
pencil are used to draw the design on the board. and a
sharp-tipped penknife, x-ectoe knife, or single-blade razor
to cut away the unwanted label material. A hacksaw is
needed to cut the board to size, and a file is helpful in
smoothing edges. Steel wool polishes the board and te-

·63 Suburban Estates, Vermillion, SD 57069

32 • CQ • March,1978

moves label adhesive. Depending upon the type of project,
small drills may be needed: a #60 bit produces proper
size holes for most component leads. and can be found
in most well-stocked hobby stores. Some larger compo­
nents will require the use of a 1/ 32" and 1/16" bit.

Board Layout Design
The most tedious aspect of p.c. board fabrication is

designing the layout of the components, for it requires
considerable trial and error in order to produce a neat
and compact layout. The use of self-adhesive address
labels simplifies the trial -error process considerably, since
component positions can be penciled directly onto the
labels, erased, rearranged etc. until a satisfactory layout
is achieved. The place to begin is with a close study of
the circuit schematic accompanied by an attempt to
visualize circuit component sizes and possible locations
on a board. Usually the published schematic will suggest
a logic for the board layout. with the common B+ supply
line across the top of the page, and all ground points
across the bottom of the schematic. AI times. QST departs
from this simple two-sided approach and runs the B+
across the bottom of the schematic with a resultant loss of
clarity. In such a case, redraw the schematic with the B+
line at the top. Some hints follow which will help in trans­
lating the schemat ic logic to p.c. board logic.

First, all connections to a single line on a schematic
represent a single pad on a p.c. board. no matter how
long the schematic line may be. We will use the 7 MHz
Seiler v.t.o. or fig. 1 as a board layout design example.
Notice that the B+ line runs across the top of the entire
schematic. On the p.c. board, the B+ pad can be made as
small as will accommodate the leads connected to it, or it
can be extended to points convenient to component place­
ment. A glance at the accompanying photos will show that
the B+ pad actually is quite different from the schematic
straight-line, and reaches to the components, rather than
the components reaching to it. Or again, note the common
connection of C2, 47K, D1 , GJ, and G-Q1. In this case,
component placement required no stretching of the com­
mon pad, it is simply a rectangle in the center of the
board.

This v.t.o. design is discussed in detail in an earlier
issue of CO (December 1977, page 88).
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Second, components can bridge pads or foil leads. In
laying out the board, all leads and foils should be kept as
short as possible in r.t. circuits. At times, this is best ac~

complished by running a foil under the belly of a com­
ponent, rather than around it. For example, in fig. 1, it was
desirable 10 ground C4/AFC2 at the same point as L1/
Cia-d . This would have been difficult in view of the fact
that the 47K/Dl gate components would be in the way.
So, C4 /AFC2 were located in the desired position, and the
foil connecting them to the source of Q1 positioned under
the 47K/Dl gate components ,

Third, attempt to extend the ground foil as close to the
top of the board as possible. This simplifies grounding
bypass capacitors associated with the B+ side of the
circuit. As can be seen in the accompanying photos, most
of the copper ground foil remains on the board, and only
a small portion of the total foil area is etched away. This
requires less etchant solution than the removal of most
of the foil . '

Further hints on board layout can be found in the series
" Gelling the Thing To Work, Parts lf-vl" (CO, March, April,
May, July, 1976).

Once the circuit has been studied, work on the board
can begin, and follow these steps.
1. Cover the p.c. board with address labels. Estimate the
amount of area that the circuit will require, and cover with
labels. Take care that there is a small overlap along the

edges of continguous labels, and that the overlapping
label is firmly attached to the foil along its edge. The back
edge of a knifeblade can be run along the seam to insure
good contact with the foil. It is more convenient to use
large size labels rather than the small ones shown in the
photo, since four of these were required to cover an area
that a single large label would have covered .

2. Roughly sketch pad positions on the labels. This
step requires fitting actual-size parts into place on the
board, as is illustrated in fig . 2. As each part is added to
the growing design, its exact connection point is marked
on the board, and its schematic symbol drawn between
the connection points . Inevitably. some erasing and re­
arranging will be required. As each complete set of com­
mon connections are added to the board, such as those
at the regulated end of the B+ tine, a pad can be roughly
sketched onto the board. The product of this step is shown
in fig. 3, with all the pads sketched in, connection points
marked, and schematic symbols drawn in.

3. Outline the pads. Once a satisfactory layout is pro­
duced, a straight-edge and sharp tipped pencil are used
to first accu rately outli ne the pads, as seen in fig. 4. Next,
outline the ground foil, leaving about K/' clearance be­
tween it and the pads, as shown in fig. 5.

4. Expose the unwanted foil by removing excess label
material. The purpose of this step is to carefully cut away
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areFig. 4-A straight-edge and sharp tipped pencil
used to outline the pads in final form.

although any container large enough to accommodate the
board will do, so long as it is plastic or glass. Etching
time varies with the temperature of the solution, and the
amount of agitation. Usually etching a board requires
about a half-hour. and perhaps twenty minutes if the solu ­
tion is frequently agitated. When the board is placed in the
etchant. the etchant on the exposed sections of copper foil
will begin to turn black. This indicates that the foil is being
eaten away. The objective of agitating the solution is to
remove the blackened etchant away from the exposed
copper and move fresh solution to it. After about 15 min­
utes, the board can be lifted out to check on the progress
of etching. When all unwanted foil is removed, wash the
board oft , and then remove the label materials. The paper
will rub right off, but the adhesive backing will remain.
This adhesive backing can be removed with steel wool.
The remaining copper toft should be bright and shiny. Fig.
7 shows the finished p.c. board. As can be seen, rather
exact tolerances are possible with this address label tech­
nique. Fig. 8 shows the completed circuit wi th all parts
soldered in place and ready to go.

standard bench-top cabinet works well as an etchant tray,-_ .
• •,•

Fig. 2-P.c. board stock has been covered with eaorees
label ma terial, with seams firmly rubbed down to insure
good contact along edges with the copper foil . Actual
size parts have been laid out on the board and connec­
tion spots marked, with schematic symbols of parts

drawn on in pencil.

the label material which is neither part of the pads nor
the ground foil. A sharp lipped penknife or other fnstru­
ment-Is necessary. Carefully place the straight-edge along
the line to be cuI, and run the sharp tip along it. It is more
convenient to first cut all edges running horizontally along
the board, and then do the vertical edges. Once all edges
have been cut, use the tip of the knife to raise the ends of
the unwanted label strips, and peel them away. The knife
tip can be worked under the unwanted strip material along
its length if necessary for removal. Fig. 6 shows the board
with unwanted copper foil exposed and ready for etching.
5. Cut the board to size. Use a sharp hack-saw and care­
fully cut the board to the desired size. File away burrs
along the edges.
6. Etch until unwanted foil is removed. Etching is perhaps
the simplest part of this process. The only precaution to
follow is never to use metal containers for the etching
process. Also, the etchant can stain most materials, so
avoid splashing, etc. A small plastic drawer from the

Fig. 3-Board with roughly sketched pads and parts
locations.

Underside Foil Strip Boards
The example board discussed above uses the "isolated

pad" approach which has two major advantages: 1.) no
drilling of holes is required, and 2.) components may be
very easily removed in a trial-and-error effort at optimizing
the ctrcult. Many projects in the literature provide board
designs which require etching away the underside foil to
create connecting foil strips, with holes drilled through,
and components mounted on the top side of the board.
The address label approach applies equally well to this
type of board. Two variations in technique should be noted
for it though. First, the holes for component leads must be
marked accurately during layout design. Hole marks can
initially consist simply of an "x''. and when final lining is
being done, the holes can be drilled out before the excess
label material is cut away. Or, a sharp point stylus or nail
can be used to lightly punch an impression in the copper
foil underlying the label material if the experimenter de­
sires to put drilling off until the board is etched. Secondly,
published board designs often show foil strips with curved
edges. Naturally, it is a more tedious task to cut away
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Fig. 8-The finished project with parts soldered in place
on the proper pads .

6. Etch as per above.
It a template is available, a finished p.c. board can be
produced in a relatively short time.

Conclusion
I hope that the above discussion will help many readers

in their first attempt at p.c. board fabrication. I suspect that
some experienced homebrewers will want to give the
address label approach a try also. They will find the ad­
dress label material much easier to work with than the
usual black tape material, both in terms of adhesive firm­
ness, and the added advantage of being able to layout a
board directly on the etch-resist material . Likewise, butt­
edge joints with no trace of etching are easily attained
with the address label material, where a great deal of
care and cutting is necessary for the black tape material.
In short, if you haven't done a board yet, drop by your
local radio parts jobber, pick up some p.c. stock and
etchant, address labels at the off ice supply store, and get
to work on a project. Once the board is completed, the
project almost "falls together," The end result is a very
sturdy, durable piece of equipment. •

Fig, 6-A straight-edge and sharp tipped knife have
been used to cleanly cut away the unwanted label ma­
terial , leaving exposed the copper foil that is to be

removed.
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excess label materia! fro m curved foi l strips than from
straight strips. The experimenter caQchoose to convert the
curved strips to ones exhibiting 90 degree turns if he
wishes. Or, the use of a French Curve ruler will greatly
simplify the task. These are available in most office and
art supply stores. Otherwise, the process is the same as
outlined above for isolated pad boards.

Fig, 7-The finished p.c. board after etching and re­
moval of address label adhesive. Considerable accuracy
is possible with this technique, as the address label is
backed with an excellent adhesive that permits very sharp
edges. The board can be made as neat as time permits,

Working From Published Templale
A major ity of published circuits include a full-sized p.c.

board template. This makes the experimente r's task much
simpler, elim inating board layout design, and steps 2-3
above. To use a published p.c. board template, the follow ­
ing steps apply.
1. Cut the p.c. stock to the size spec ified by the template.
2. Cover with self-adhesive address labels.
3. Trace, xerox, or cut out the published p.c. board design,
and tape firmly over the address label side of the board .
4. Drill holes as specified by the template.
5. Cut away excess template and address label material,
leaving exposed the copper foil to be removed.

Fig. 5-The ground foil outline is pencifed in around the
pads. About 1/ 16-inch clearance between pads and
ground fo il remains. The label material between pads
and ground foil will be removed to permit etching of

exposed copper.
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Every Heathkit product is easy and fun to
build, with a comprehensive instruction
manual that takes you step-by-step from
unpacking the kit to final plug-in. Thou­
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isfaction-and savings - that comes with
handcrafting a fine piece of electronics
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Cincinnati - Dayton. Findlay - Lima

Hamfesting in Western Ohio
BY BERNIE WELCH' , W81MZ

L ast yea r's warm months seemed to slip by so
quickly for me, as I had the pleasure of attending four
of the very best amateur gatherings held in Ohio--or
for that matter, anywhere. I was also fortunate in that
they were all located within a one-hundred mile driv­
ing distance of my home OTH. Each of these Ham­
tests: Lima, Findlay, Cincinnati or Dayton; had their
own special atmosphere and certain unique
attractions.

-7735 Redbank Lane, Dayton, Ohio 45424

Dayton
lt al l began with the Dayton Hamventicn . (April 29

thru May 1), at the Hara Arena & Exhibition Center.
I was one of about 17,000 to attend the world 's largest
hamfest. It's difficult 10 expand on what has already
been said and publicized about this giant. Just at­
tending one of the many fine fo rums would be well
worth the price of admission, not to mention the
exhibits , awards, hospitality rooms, flea market, prizes
and banquets available. Dayton has always had wor ld
renowned amateur rad io personalities in attendance.

Dayton: Enjoyed chatting with Hamvention
Banquet Guest Speaker, Roy Neal, K6DUE
(right). He's famous NBC News Corre­
spondent you 've probably seen on the net­
work's Nightly News, Today, and specials.

(W8IMZ)

Dayton: How is this ' or a giant flea mar­
ker? It's located behind the Hara Arena.

(Photo courtesy DARA)
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Dayton and Cincinnati: Jack , KBTUY,
Srepco Electronics 0' Dayton, made it '0
both hamfests as did some 01 the other

exhibitors.

Dayton: A view from the prize booth in the
early hours of the Hemvemion. (Photo

courtesy DARA)

Dayton : Even amateurs get hungry.

Dayton : Like I said-almost everyone at­
tends the Hamvention.



This affair is sponsored by the Dayton Amateur Radio
Assn., Inc.. a club of over 500 members. As one
Hamvention becomes history, they are already work­
ing on the next one.

Findlay
A trip to Findlay was next on the agenda. I arrived

at Riverside Park on September 11 th, for the 35th
Annual Hemtest, sponsored by the Findlay Amateur
Radio Club. Riverside is a beautiful city park, with
many tall trees, colorful bushes and flowers. It is
closed for the season on Labor Day, however the
local authorities permitted the Findlay Club to re-open
it the following Sunday of each year to hold their
family-type hamfest. Commercial exhibitors occupied
the open air park buildings; flea market booths lined
the sidewalk and paths; and amusement rides, picnic
areas, boating and fishing facilities and concession
stands offered activities for everyone. Estimated at­
tendance was about 4,000.

Cincinnati
On September 18, I headed south for the Cincin ­

nati Hamfest at Strickers Grove near Ross, Ohio. Their
41st annual event, the oldest hamfest of the four, is
sponsored by the Greater Cincinnati Amateur Radio
Association. The price of admission covers lunch ,
supper, coffee, doughnuts, hot dogs, hamburgers, and
all the cool beverages, including beer throughout the

day. A radio-controlled model airplane show, tasting
two hours in rnld-aftemoon, was thrilling and spec­
tacular. Continuous musical enterta inment was pro­
vided in the covered eating area. For commercial
exhibitions, an enclosed building was used, while the
flea market was set up in rows near the parking area .
Although the club planned for 4200 persons, the at­
tendance was near 4500.

Lima
The Northwest Ohio Amateur Radio Club held their

third annual event, on October 9th at the Allen County
Fairgrounds on the outskirts of Lima. On such a
windy and rainy day, I had doubts as to how the out­
door flea market would function . What a pleasant
surprise to find the entire hamfest in ful l operation
inside two large, permanent, fair exhibition bui ldings.
Free camping space was available for early arrivals
Saturday night. The fairground area provided more
than adequate parking for everyone. The club YL
amateurs provided home-made pies and operated the
large snack bar. Attendance was over 1,600 at this
fairly new, well organized hamfest.

Hamfests, I believe, provide an opportunity to renew
the pleasures and interests of all radio amateurs. How
many hamfests did you manage to attend? At least
one should be on a radio amateur's agenda yearly.
Please check the CQ Magazine for listings of up­
coming hamfests and their locations.

Findlay: The central control point. Findlay: Tall trees shaded the flea market Findlay: The very busy food concession.
throughout the park.
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Findlay: Club member, Dave, WA8ZCH,
Findlay: Flea marketing around the Merry- displaying his personal radio gear for sale.

Go-Round. He said he couldn't remember when the
hamfesr had ever been rained out.

' ..•

Findlay: Riverside Park boating area . If
you got tired walking and gawking at radio

goodies you could go for a boat ride.



Cincinnati : Top raWe man Keith, WA80NX
used to build model boats. He wanted to
radio-control them , found out about ama­
teur radio , got FCC license and on the air
-has not touched boats since. ThaI's
Mary WABTRV (right) committee member.

Cincinnati: DXer, Jerry, K8RA came out
number one in the food pile-up.

Lima: Dorothy, WB8YHT guarding those
delic ious pies that she and club YL ama­
teurs Pat, WB8VLQ, Pam, WBBYME, Lee,
WB8NKS, Vi, WB8VIT, Peg, WDBEHP and
Joan , WB8VCD baked. They also operated

the food concessIon.

Uma : Solid state items are very popular.
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Cincinnati : Elmer, W8ALW (center) has
been chairman 01 the Hamfestlor 25 years .
Committee members Stan . K80GH (left)
and Don, W8CNY have been active lor

many years too.

Cincinnati: Just about everyone browsed
thru the long rows of the Ilea market.

Lima: Larry, WB8L/G, (left) Club President
and Ron, K8CLV, Hamfest Chairman and

Club VP.

Lima: Tom, W8POF showing a custom knit­
ted " Ham Hat" Irom his Creative Knits and
Gifts Co. He'll also put your call sign on a

scarf. Unique?

Cincinnati: Members of the Greater Cin­
cinnati Radio Control Club presented a
thrilling air show. They have a member­
ship of 188 and Father Schneider (2nd
from the lelt) is their president. Popular
6 meter enthusiast, Jim, WB8TJI is 4th

Irom left.

Cincinnati: Bob, WB8QWY lirst in line and
about to get refreshed.

Lima: Also seen at Cincinnati and Findlay
were Barry, WB8EAV and his XYL of
Benbarry Enterprises, Toledo. They mer­
chandise a broadband dipole antenna,

sometimes called a "Double Bazooka".

Lima: Control Center, a very busy place.
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Novice

-

necessary to bring these leads in
through a window, it is preferable to
construct a window panel replacement
co ntain ing the requ ired con nectors and
holes. If an antenna lead -in panel is to
be made, it is usually better to install
a double-female coa x connector in this
panel for each line into your shack.
The barrel connectors are readily avail­
able at good suppliers and they pro­
vide a watertight connection through a
panel with low rf loss.

If you have an excess length of coax,
do not co il it or leave it in your shack
for possible futu re use. Just leave
enough slack in each coax line to
reach your gear with no strain and cut
off the rest of the coax, Every inch of
transmission line causes loss and it
is sens ible to cut off unnecessary extra
coax. When an extra long coa x trans­
miss ion line is coiled, it has an induc­
tive characteristic wh ich can contribute
to interference and antenna loading
problems,

Here is Rusty Rapp (WB9VPG) of Vin­
cennes, Indiana at his operating position .

Desk or Table
Once you have selected the best

location for your station, obtain a large
sturdy table or desk to hold your equip­
ment. The table can be metal or wood ,
If it is metal, ground it to the station

Station Accessories
Receivers, transmitters, and anten­

nas have been discussed first because
they are the major parts of a station.
However, there are severa l other items
which are important to the establish­
ment of a good station, and these
things will be discussed in subsequent
paragraphs.

"How to" for the new comer to Amateur rad io
Amateur Radio Station Tips, much power handling capabili ty. What

Part 5 of 5 makes the coax situation even worse
is that amateurs often use earlier and
less efficient versions of these coax
types. such as RG-58/U, RG-58A/ U,
RG-59/U, and RG-8 /U (RG-213/U pre­
decessor). These older types of coax
rate about as well as thei r newer
counterparts , but their losses increase
about ten times faster. The losses in
these older coax types start to increase
from the day they are made and it is
normal for loss 10 be doubled within
two years afte r they are made, even if
they are still in a good environment , in
a store or warehouse . RG-213/U (50
± 2 ohms, OA05 inch diameter) and
RG-21 6 / U (75 :!: 3 ohms, 0,425 inch
diameter) are preferred antenna trans­
mission lines; they are well worth the
extra trouble and expense. To put this
matter in proper perspective, assume
that you are operating on 10 meters
and that your transmi tter is feeding 100
watts to the radio shack end of a 100
foot long transmission line connected
to the anten na. Under these conditions
the most power to reach the antenna
would be less than 50 watts . This un­
necessary loss of useful output power
is hard to accept but it is not the real
culprit which will cost you many long
distance (OX) contacts. The worst thing
about using a lossy coa x is that the
received signals are also greally at­
tenuated (reduced) as they travel from
your antenna to your receiver. Since
OX signals are often 10 mic rovolts (ten
millionths of one vol t) or less, it is ob­
vious that we cannot affo rd to reduce
signal levels by using lossy coa x. If you
want a thorough explanation of coax
cables, send a large (at least 9Vz by
12 inches) self-addressed envelope
with double first class postage to me
and I will send you a free copy of a
class aid I wrote on this subject.

II is sometimes difficult to find a
good way to bring antenna tra nsmis­
sion and rotator control wiring into the
radio shack. If your station is located on
the grou nd floor, it is usually best to run
these cables under the house (or
throu gh the cella r) and to bri ng them
up into the radio shack through a hole
(or holes) drilled in the floor. If it is

Introduction

T he past four issues of this column
contain info rmation that will help
Novices establish efficient amateur
radio stations. There are 5 parts to this
series and it will help new amateurs
to carefully read every part at least
twice. Read this series of artic les
through just to pick out the highlights
the first lime; then read everything
again very carefully, underlining the in­
formation that is most useful to help
you solve your station problems. Each
part of this series of related monthly
columns is written so that it provides
helpful information which can be used
without having to refer to othe r parts in
this series. However, since this is the
concluding part. you now have the op ­
portunity to make use of the entire
series. This month 's col umn discusses
the station accessories that are im­
portant parts of good stations. Inter­
ference is also cove red in this issue to
ease concerns about this beast.

' 2814 Empire Ave. , Burbank, CA 91520

Transmission Lines

" is not sensible to go to the trouble
and expense of installing a good an­
tenna and excellent equipment, and
then interconnecting the antenna and
rig with an inefficient transmission line.
Most amateurs use coaxial cable (coax)
for their transmission lines because it
is convenient 10 use and easy to in­
stall. Coax can do the job well, but you
should avo id the use of lossy coax. I
often find RG-58C/U (50 ± 2 ohms) or
RG -59B/U (75 ± 3 ohms) coax used
as the antenna transmission line. These
types of coax are popular because
they are thin (less than 0.2 inch diam­
eter), less expensive, and easier to in­
stall than thei r more efficient counter­
parts. Unfortunately, RG -58C/U has
twice as much loss as RG-213/U coa x
and less than one fifth as much power
handling capability. Similarly RG-59B/
U has almost twice as much loss as
RG-216/ U coax and less than half as
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develop good code sending rhythm,
which makes one a pleasure to contact
at any speed. When your code recetv­
ing proficiency reaches about 15 wpm,
it is advisable to develop alternate
sending capabi lity with a bug or keyer
since either permits one to transmit
fast code with very little effort. It is not
good to use both a' bug and a keyer
with the same hand because their dif­
ferences in keying actions tend to harm
an operator's timing and spacing of
code characters , When using a semi­
automatic key, the operator sends each
oah manually and just makes a single
motion to send a series of dlts. When
using an electronic keyer. dits and
dahs are automatically sent as long
as the operator holds the paddle to
the right or left side, respectively.
When you are ready to get a high
speed code sending instrument, select
a very good one. Junk bugs and keyers
are no bargain at any price.
Writing Instruments

Before leaving the subject of code,
I want to advise you to get a good
writing instrument to use when copy­
ing code. If you use a pencil. use a
sharpened one with a number two (or
softer) lead. I have had special code
practice pencils made for my students
and these pencils have grade one and
one half lead. If you use a mechanical
pencil. computer lead should be used
for copying ease. Computer lead is
called electroqraphlc mark sensing
lead and it is available from major
computer outfits. When copying code
with a pencil or pen, it is called copy­
ing by stick. If you use a ballpoint pen
when copying code, it should not be
retractable, because they have some
lip movement each time they are ap­
plied to (or removed from) the paper.
This motion will slow you down and
can reduce your code receiving speed.
I believe the best code practice writing
instrument is the new series of ftne­
line felt-tip marking pens, Regardless
of which kind of writing instrument you
use, it should provide a dark (read­
able) mark with very lillie pressure
required.

If you are serious about becoming
an extremely proficient code operator,
you should shift to using a typewriter
at about the same point (15 wpm)
where you change to a bug or keyer.
There are special typewriters intended
for use by code operators and these
machines are called telegraph mills.
It has been my experience that used
typewriter shops sometimes have mills
for sale and their price is usually quite
low since few people want them, If you
are not able to obtain a mill, there is
nothing wrong with simply learning to
copy code with a requtar typewriter. If
you do not know how to type, pick up
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the top of a skirt. This failure to prop­
erly hold the knob impairs normal
transfer of force as the wrist is raised
and lowered while sending. The result­
ing degradation of the sending action
ruins the consistency in the lengths of
dits and dabs and causes uneven
spacing between the individual parts
of code characters. Some handkeys
are mounted on large base plates that
raise the knob uncomfortably high
above the operating surface of the
table. Many handkeys have such poor
alignment between the upper and lower
keying contacts that very little of the
total contact surface functions when
the key is closed. It helps to mount a
handkey so it will not move as you
send. The handkey can be mounted
directly on the operating table, but it
is usually mounted on a thin but heavy
piece of plastic or wood to avoid mar­
ring the table surface, If the handkey is
to be attached to a base, the base
should not be more than one half inch
thick and it should be at least three
inches wide by eight inches long. The
handkey is mounted near one end of
the base with the key knob towards the
center of the base. Modern adhesives
make it easy to mount handkeys on a
wide variety of base materials. Whether
it is mounted on a base or directly on
the operating table, the handkey is
positioned where it is comfortable to
reach when the operator is seated
close to the table with his/her e!bow
on the table.

Bugs and Keyers

It is much easier to develop good
sending rhythm (spacing) with a hand­
key than with a semi-automatic key
(bug) or an electronic keyer. Many
amateurs fail to develop good sending
techniques before they start using a
bug or keyer and this results in poor
sending that causes unsatisfactory re­
sults when they try 10 complete on-the­
air code contacts. Speed should not be
the primary objective of new amateurs
because it is far more impor tant to
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Figure 1-Power Line Low-Pass Filter Connection. (A) Configuration used to keep
household electrical interference out of 8mateur equipment. (B) Configuration used

to keep amateur stetson interference out of house powe r line.

Handkeys

It has been my experience that noth­
ing develops confirmed voice-only am­
ateurs faster than bad sending prac­
tices, The best way to develop a good
fist is to learn how to use a handkey
(manual telegraph key) and to stick
with it until your code receiving pro­
ficiency has reached about 13 wpm.
Proper spacing between letters and
words helps make code pleasant to
copy at any speed. Do not use a junk
handkey because it makes it more
difficult to develop proper sending
technique. Select a good handkey with
adjustable keying contacts gap, adjust­
able return spring (keying) pressure,
well machined (smooth) and adjust­
able arm pivot points and matching
pivot point receptacles, good align­
ment between the entire upper and
lower keying contact surfaces, and
good plating on the keying contacts.
Many handkeys are not acceptable, so
take care to select a good one. Un­
fortunately , it is not safe to assume that
all handkeys are good because some
expensive ones are not acceptable. Do
not use a skirt on the knob of a hand­
key because it tends to encourage im­
proper grasp of the knob, reSUlting in
poorly sent code characters. A skirt is
a flat piece of insulating material about
the size of a half dollar and it is
located immediately below the hand­
key knob, A new operator would most
likely let his/her fingers rest against

ground point at the transmitter's ground
stud. The top surface must be large
enough to leave plenty of operating
room after the equipment is positioned
for use. The only way you can send
correct code with a handkey is to have
your elbow r%ting comfortably on the
surface of the operating table. It some­
times helps to move a table a few
inches away from a wall and to let the
major equipment overhang the back
end of the table.

Keys
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a text book on this subject at your local
public library. It is easy to teach your­
self how to type correctly and you will
often benefit from this capability. Natur­
ally, you will have to practice code at
a much slower rate when you first
switch to a typewriter or mill. However,
as your typing proficiency improves,
you will be pleasantly surprised by how
rapidly your code receiving capabili ty
rises. If you want a copy of a class aid
listing worldwide sources of code
practice, send your request to me in
writing and supply a large (9Y2 by 12
inch, minimum) self-addressed en­
velope with quadruple first class post­
age attached.

Headphones and Speakers
It is extremely important to minimize

any possib ility that operation of your
amateur radio station will disturb others
in your home. One major step towards
making your station operation accept­
able is to use headphones instead of
a loudspeaker. The station you are
listening to or working on the air may
sound great to you but it is just noise
to non-amateurs in your home. Code
can have a very piercing quality that
penetrates walls, floors, and ceilings
too well to suit others. The use of
headphones provides the added ad­
vantage that it greatly improves an
operator's ability to hear weak stations.
There is also much less chance that
an operator will be distracted from the
signal being copied if hel she uses
headphones to become isolated from
household and street noises. It is best
to get a very good set of communica­
tion headphones at the outset because
they are one thing you probably won't
change, no matter how long you are an
amateur. Good communication head ­
phones have a limited (narrow) fre­
quency range, are very sensitive to
small input signals, have extremely ef­
fective earmuffs, and can easily be
adjusted to minimize operator dis­
comfort.

QSL Cards
Immediate Need. New amateurs are
very anxious to receive confirmations
(OSL cards) of thei r two-way contacts
with other amateur radio stations. Un­
fortunately, most new amateurs don't
order their own OSL cards until they
learn that one has to send cards to
have a better chance of receiving
them. Get a plenti ful supply (500 ­
1000) of top quality QSL cards as
quickly as possible and send con­
firmations as you work stations. Good
cards generate a better response ra­
tio than junk ones and postage costs
are so high that one may as well mail
good cards. Many operators consider
the OSL to be an integral part of each
contact with a station they have not

previously worked on the air. Some
operators send many cards and others
send very few. Good operators usually
record cards sent and received in their
logbooks and make it a practice to be
sure they have at least sent a OSL in
response to each card received.
Display, Most Novices like to display
some of the OSL cards they receive
and the best way to display them is in
clear plastic holders. These OSL dis­
play holders are advert ised in amateur
radio magazines and their use elimi­
nates any need to damage prized OSL
cards with tape or thumbtacks. It is
also easy to rearrange cards being
displayed in these holders. Similar
clear plastic holders are available to
conveniently display the operating cer­
tificates one earns.
DX Cards. Before leaving the subject
of OSL cards , I want to advise you that
almost all OSL cards being sent to
American amateurs are received
through the ARRL Incoming OX OSL
Bureau. It takes too much time for a
busy OX (foreign) operator to look up
the name and address of each station
worked and to write this information
on each card. No name or address is
required on cards sent through the
bureau, saving a lot of time and effort
for busy operators . Also, relatively
large groups of cards are packaged
for shipment to each bureau, which is
much cheaper than individually mail­
ing each card. The foreign (OX) oper­
ator almost always routes OSL cards
through the bureau system and you
must have self-addressed stamped
envelopes (SASEs) on file with your
call area OX QSL bureau to receive
your incoming OX cards. Call area OX
OSL bureaus are listed in the domes­
tic (U.S.A.) and foreign (OX) amateur
radio callbooks advertised in amateur
radio magazines. If you want a free
copy of a class aid about how the
ARRL OX OSL Bureau functions for
both incoming and outgoing OX cards,
send your written request to me, in­
cluding a self-addressed and stamped
envelope. California Novices will also
receive a sheet specifically detailing
operation of their bureau. Get your
envelopes into your bureau as soon
as you start to operate, particularly if
you operate 10 and 15 meter Novice
bands where it is common to work
foreign stations.

Logbooks and Legal
Considerations
Logs. Recent FCC rule changes have
minimized our logging requirements
but most amateurs still prefer 10 main­
tain accurate and detailed station logs.
It is advisable to obtain a full size (not
mobile type) station log and to record
all station act ivities in the logbook.
Current Address. Don't be fooled by

recent FCC rule changes related to
easing modificat ion requirements for
relocated stations. The FCC still must
be able to reach you at the mailing
address you listed on your form 610
amateur radio station/operator license
application. You have trouble if the
FCC can' t reach you at your stated
maili ng address, so keep your address
current. It is also important to keep
your station address correct so that
other amateurs can find it in canbocks
when they want to send OSL cards to
you. II is good code practice to ex­
change names and addresses on the
air but some amateurs do not like to
do this if they have been listed cor­
rectly for several yea rs in callbooks.
It is also impractical to exchange ad­
dresses during contest contacts. If your
finances will allow you to do it, get a
current set of domestic and OX call ­
books and order the matching up­
dating supplements that are issued in
March, June, and September.
Rules and Regulations. Each amateur
should maintain a current set of part
97 of the FCC rules and regulations.
This part covers our amateur radio
service and we are required to know
these rules and regulations. Amateur
radio is dynamic and this causes fre­
quent changes to part 97. An up-to­
date copy of part 97 can be obtained
from the Superintendent of Docu­
ments, Govern ment Printing Office,
Wash ington, D.C. 20402, as part
of FCC Rules and Regulations, Volume
VI. Part 97 is also available separately
and at less cost ($1.30) from the same
source by ordering their stock number
004-000-338- 1.
Third Party Agreements List. Main­
tain a current list of countries (by their
callsigns) with which we have third­
party agreements permilling the ex­
change of non-commerclat messages
between amateurs in different coun ­
tries. It is possible that a OX contact
will ask you to handle a message for
him and you should know whether or
not it is legal to perlorm this service.

Interference
Sources and Sufferers, You may be­
come aware of tn-erterence problems
when you start operating . Contrary to
what you may be thinking, it is much
more likely that you will be bothered
by interference than that your station
operation wirr cause interference. Past
experience in a major city's interfer­
ence (elimination) committee taught
me that any electric or electronic de­
vice can cause interference. It is com­
man to trace interference to such corn­
monplace things as fluorescent lights,
light dimmers, neon signs, hair dryers,
refr igerators, freezers, electric motors,
electric drills, TV sets, electric blan­
kets, heating controls, air conditioners,
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electric lans, and just about anything
else one can name. Interference enters
the receiver through the ac power line
or the antenna input. It takes patience
and effort to isolate and eliminate each
source of interference.
Power Line Interference. It is usually
effective to eliminate or minimize
power line interference by installing a
low pass filter between the house
power electric outlet and the electric
power input to the station equipment.
If a power line filter is being installed
to reduce interference to the receiver,
the filter configuration should be as
shown in part (a) of figure 1. If you
have a particularly troublesome source
of interference in your home, it is
advisable to install a low pass filter
between this unit and its electric power
input; the configuration of this type of
IiIter should be as shown in part (b)
of figure 1. If a station is causing inter­
ference through the electric power wir­
ing, the filter configuration shown in
part (b) of figure 1 should be used to
eliminate this problem.

Radiated Interference
II your station causes interference

due to radiated energy, it can be re­
duced or eliminated, but this is not
always easily accomplished. A good
low pass filter in the transmitter rf out­
put line can help eliminate radiated
interference, particularly in a case of
television interference (TV!). Adding
a high pass filter between the TV
antenna and the TV set can further
minimize TVI but the filter should be
mounted directly on the TV tuner
(channel selector) to be most effec­
tive. Do not install filters or other in­
terference reduction devices on any­
one's home entertainment units be­
cause you make yourself liable for
their future equipment repairs, even
though the later problems may be
completely unrelated to the changes
you made. Be cooperative, friendly,
and helpful in helping neighbors reo
solve any interference problems, but
do not touch their equipment.
Helpful Altitude. Very few interference
complaints against amateur radio sta­
tions are found to actually be the fault
of amateur stations. Nevertheless, it is
very important to go out of your way
to cooperate with any neighbor who
reports interference. Very few people
are experts on interference and the
extent of their knowledge is usually
that they have no problem except when
you operate your station. Frankly, there
is no reason to expect your neighbors
to know what causes interference or
how to eliminate this problem. Patience
and understanding can help the two of
you resolve any difficulty, can keep
you on gOOd terms with your neigh­
bors, and can help keep your station
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on the air without interruption . Amateur
radio has long enjoyed a very favor­
able image with the general public and
it is worth the effort to maintain this
situation.
Precautions. The possibility of your
station causing interfe rence can be
minimized by using properly designed
equipment. establishing an excellent
station ground, using properly matched
monoband antennas, and taking care
to operate the transmitter properly. In­
terference possibilities increase with
higher rf output power and it is often
possible to minimize or eliminate a
critical interference problem by reduc­
ing transmitter rf output power until
the difficulty has been remedied.

Perspective.
Don't let an interference problem of

any type cause you to panic and stop
operating. Very few problems are not
easily resolved. There are excellent
books and magazine articles that can
help you solve any problem. Stores
have very effective low pass (power
line and rf types) and high pass titters
for sale at reasonable prices. There are
also many experienced amateurs who
can discuss interference problems with
you and can suggest ways to isolate
and eliminate interference. However, if
you have an interference problem, you
are the person with the most interest in
finding an effective solution.

Broadcast interference (BCI). tele­
vision interference (TVI), and telephone
interference are usually much easier to
eliminate than interference to un­
shielded high gain audio ampli fiers and
other electronic home entertainment
equipment.

The preceding interference lntorrna­
tlon is not included due to interference
being a common problem to amateurs.
Frequent contacts with active licensed
amateurs has shown that less than one
third of them have received a report
that thei r operation has caused any
interference. Most of the problems that
do occur concern equipment in the
amateurs home. Almost all interference
cases involving neighbors are quickly
and easily eliminated. Interference is
covered in this artic le because it can
occur and you may have to take steps
to eliminate it. Although very few ama­
teur stations cause interference, almost
all of them are bothered by interfer­
ence. Even dirty insulators on electric
power utility poles can ruin reception
at one's station.

Summary
The information in this associated

series of Novice columns is intended
to help new amateurs set up original
stations. or to improve existing sta­
tions. Please bring this information to
the attention of other people you know

who are just gelling started as ama­
teurs. Installation of a good station is a
big step toward regular activity on the
air, which leads to continued interest in
amateur radio and license upgrade. I
have helped several thousand Novices
set up their first stations and this series
of columns is intended to help you
avoid the most common mistakes. This
material has been prepared to serve as
a guideline and each subject requires
a lot of study to be fully understood. I
hope your knowledge has been in­
creased to where you will be a better
student and a much more active
operator.

FCC Examinations at
Civil Service Offices

An experimental program was con­
ducted between about July 1974 and
July 1976 in which FCC amateur radio
and commercial operator examinations
were administered by civil service per­
sonnel at about 100 civil service offices
scattered around the country. Code re­
ceiving tests were run using pre-taped
cassettes. Code sending tests were ad­
ministered by taping the applicant's
test run and having FCC personnel
check the content of the cassette.
Code test results were only graded by
FCC people. A unique feature of the
FCC examinations conducted at the
Anchorage, Chicago, Detroit, Honolulu,
and Seattle (only) civi l service offices
was that if an applicant failed an over­
all examination but passed any part of
it, she/he was given credit for the poe­
ttons passed when they next attempted
to pass the examination. In other
words, if one passed the 13 w.p.m.
code tests and failed the written ex­
amination when attempting to obtain a
General class amateur radio operator's
license, they did not have to take the
code tests as part of their next exami­
nation: they simply had to pass the
written test to qualify for the General
ticket the next time around. Although
code sending tests are still a required
portion of amateur radio FCC examina­
tions conducted by volunteer (non­
FFC) examiners, these sending tests
were deleted about a year ago from
amateur radio operator in-person ex­
aminations conducted at FCC exami­
nation offices. Since the FCC also
switched to using a code comprehen­
sion receiving test shortly before they
dropped the code sending test, it is
now possible for someone with no
knowledge of the International Morse
Code to conduct the entire existing
amateur radio operator's examination.
This sequence of associated events
leads me to believe that the FCC may
soon cease conducting amateur radio
(and perhaps, commercial) operator
examinations and that such exams will
then be administered only at civil ser-



vice examination offices. Do not be
surprised if this change is announced
in the near future .

The following stations were worked
recently on the Novice bands: WB1DZJ
Brett @ New Haven, Conn. WA2L1V
Bill @ Long Valley, N.J., WB3DCA
Steve @ Whetton, Maryland, WD4BGJ
Tim @ Daytona Beach, Fla., WDSBTK
Paul @ Hattiesburg, Miss. WD6CSM
Hessel @ Glendale, Ca., WB7NHL
Tom @ Portland, Oregon, WD8KNX
Jim @ Rochester, Michigan, WB9ZAM
Ron @ Addison, Illinois, WDl!lASX
Fred @ Davenport. Iowa, KP4ENO
Pol @ Lares, P.R.

I am alway glad to receive good
black-and-white pictures of Novices at
their operating positions. If you send
one. it may appear in a future Novice
column. Please enclose an SASE if
your picture must be returned . Send
me your news, views. and problems.

73, Bill , W6DDB

How You
Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

CHANGE, AWUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

\

\

AT ROHN YOU GET THE BEST

Do not . "em pl lo ,.1t4 . ntenn8 or
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You c.n be KILLED.

\
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Unarco-Rohn

"

If yo u have a Rohn 25G
Tower, you can convert it to
a Fo ld-over by simply using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs al low you to
work complete ly o n th e
g round when installin g o r
servicing antennas or rotors.
This eliminates the fear of
c l imb ing and working at
heights. Use the tower that
reduces th e need to climb.
When you need to "get at"
your antenna ... just turn
the handle and there it is.
Rohn Fold-overs offer un­
beatable utility.

Yes! You can convert to a
Fold-over. Check wi th your
distr ibutor for a kit now and
keep your feet on the ground.

WARNING
Protect Your Eyesight

Thanks to Bill Welsh, W6DDB, CQ's
Novice Ed itor . this item has been
brought to our attention.

This warning concerns anyone about
to do repairs on fiberglass items. The
catalyst or hardening agent that is
added to the resin prior to the applica­
tion of the resin is extremely hazardous
to eyesight. The agent is called MEKP
(methyl ethyl ketone peroxide) and it
can completely dest roy eyesig ht if not
used properly.

If you are going to repair fiberglass
items always wear safety glasses and
keep a supp ly of water on hand. If by
chance some MEKP does get in your
eyes you only have about 4 seconds to
wash your eyes out with water. There
is no known chemical or neutralizer
that can reverse the process once the
MEKP has a chance of doing its dam­
age. Water is the only effective way to
deal immediately with the situation. The
damage thai can be done rapidly is not
reversible. nor is there a known way
of stopping the destruction or repairing
the damage. Safety glasses should be
a must and are the surest method of
protection.

Please pass this information on to
others who may plan fiberglass repair
or construction projects , especially
children. Warnings should be posted
around schools and in the home.

Remember, immediate flushing of
the eyes can prevent damage but in the
long run the cost of safety goggles is
a very small price to pay for the protec­
tion of one's eyesight.
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K3JML presents us with a very interesting addition to
the shack that will enhance the 'com '(-225's use on 2 meters,

SCANNING THE IC-22S

BY CARL A. KOLLAR' , K3JML

A iter a series of successful rigs, ICOM did it again and
came out with another extremely popular rig, the IC-22S.
They began appearing on the local repealer in droves and
it was clear that the ops using them were well pleased with
the performance of this rig. II's features included the ability
to program any 22 repeater or simplex frequencies of your
choosing merely by inserting diodes in the proper posi­
tions in the programming board according to instructions
given in the manual. Additionally, you could copy the re­
peater input with just the flick of the Dup-A/Dup-B switch.

Predictably, shortly after the IC-22S appeared on the
market, a myriad of add-on devices for it were introduced.
One of these allowed you to scan the whole band auto­
matically. Scanning 2 meters automatically always seemed
like a good idea for someone like myself who spent a lot
of time in the shack but didn't want to go through the
trouble of switching through the channels manually. How­
ever, scanning repeater inputs doesn't turn me on for
obvious reasons.

The solution seemed to be a scanner which would scan
a selected number of channels of interest. Not owning an

*1202 Gemini St., Nanticoke, PA 18634

The completed scanner mounted on the Icom IC-22S.
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IC·22S, the whole selective scanning idea was only of
academic interest until Bing, WA3YYC, became the proud
owner of a 22S and asked how difficult it would be to scan
the 22S on 10 channels. This set the wheels in motion and
the circuit of fig. 1 was developed.

Features
1. Ability to scan up to 10 channels with no crystals
2. Simultaneous scan of transmit and receive
3. Scan delay after carrier goes off
4. Scan 146 MHz or 147 MHz repeaters or simplex without

the need to actuate the Dup-A/Dup-B switch
5. Scan hold while mike is depressed
6, Automatic scanner turn-on when channel 22 is selected

and automatic disconnect on any other channel

IC·22S Channel Select Circuit Description
Figure 2 is the schematic diagram of the diode matrix

unit/duplex control circuit. For our scanner, we are pri­
marily interested in the diode matrix unit. It can be seen
that the common on the channel select switch is connected
to a 9 volt supply. When a channe l is selected, the 9 volts
forward biases diodes connected to that line and, in turn,
distributes the voltage to the proper lines and enables
the proper rc's. Using steering diodes allows this dis­
tribution while maintaining the integrity of each channel
position. Therefore, all that is needed to actuate a partic­
ular channel is the application of 9 volts to that channel
buss. With this knowledge in mind it becomes a simple
matter to design a circuit which will sequentially apply 9
volts to the correct channel busses to actuate that channel.

Scanner Circuit Description
The Clock: Referring to fig 1, Q1 is a unijunction oscillator.
When power is first applied, capacitor C1 charges through
R1. When the voltage across Cl is large enough , the uni­
junction fires and the capacitor discharges through it.
When the capacitor discharges sufficiently, there is not
enough emitter current and the unijunction shuts off. The
capacitor then starts to recharge, and the cycle begins
again. The result is a train of trigger pulses at B1.
The Decade Counler : These trigger pulses are then fed to
pin 14 of the 7490 which is its input. The 7490 decade
counter "counts" these pulses and presents their number
in binary form on pins 12, 9, 8 & 11 which are the Q1, 02,
04 and 08 outputs respectively. e.q. count #5 will be pre­
sented as a "high" (5 volts) on pins 12 and 8.
The BCD 10 Decimal Decoder: This BCD coded informa­
tion is then presented to the BCD inputs of U2 which is a
BCD to one of 10 decoder/drivers, As the information is
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selected, it goes low as explained ear­
lier. This causes its output to go high
by voltage applied through pull-up re­
sistors RO to A9, Thi s voltage is ap­
plied to the channel points to be
scanned on the IC-22S program board.
An open collector hex inverter is
needed in this staqe because a stan­
dard hex inverter could supply c. mad­
mum of 5 volts to the IC-22S program
board and the board is designed to
operate with an applied voltage of
about 9 volts.

The Hold/PTT Circuit works as fol­
lows : With no signal received and the
mike button not depressed, points A
and B are at some positive voltage
greater than 5 volts turn ing off 02 and
04. As a result, 03 is shut off and the
urujunction osci llator operates as ex­
plained previously. When a signal is
received. the voltage at point A goes
near ground turning on 02 and charg­
ing the 22 uf capacitor on its collector.
This forward biases 0 3 which shorts
out C1 and stops the outpulstnq of 01.
If you wish to transmit on that channel
and you depress the mike button, it
causes a near zero voltage at point B
turning on 04. This insures a low at
the base of 02 keeping it turned on
(which turns on 03 and keeps the
scanner turned off) while you' re trans­
mitting. When the mike button is re­
l eased and the re ceived carrier
disappears. 02 turns off removing
supply voltage from C2. After a short
time, the charge on C2 drains off and
0 3 turns off removing the short from
across C1 and the scanner resumes
scanning. The 22 ut capacitor and the
4.7k resistor in the base of Q3 thus
serves as a " delay" circuit for scan
resumption.

• •• -• •
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Electronic Dup-A /Dup-B Switching:
Normally when working 146 MHz re­
peaters , the Dup-A I Dup-B switch is
in the Dup-A position and when work­
ing 147 MHz repeaters. the switch is
in the Dup-B mode . The switch must
be in the proper position or else the
repeater input frequency wi ll be heard
instead of the output. This would be• undesirable so a means of electronic-
ally switching from Dup-A to Dup -B
or simplex must be provided, The last
two sections of U4 along with 0 5 and

06 provide that switching. They work in the following way:
The Dup·A, Oup-B, Simplex choice must be programmed
in by running a jumper from the anode of the diode lor
each channe l (DO thru 09) to either p01n1 C (146 MHz re­
pealers). Point 0 (147 MHz repeaters) or none at all
(simplex). e.q. if the follo wing channels are to be scanned
Chi: 147.81121 Ch2: 147.93 1 33 Ch3: 147.60/00 Ch4:
146.07/67 Ch5: 146.34 /94 Ch6: 147.78118 Ch7: 14622/82
Ch8: 146.52 simplex Ch9; 146,1 6/76 ChlO: 146.04/ 64.
(Channel numbers roter /0 channels on scanner, not on
225) Jumpers would be run from point C (146 MHz) to
anodes of 03, 0 4, 06, 08 and 09. Also jumpers would be
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Fig. 2-The diode matrix unit for the IC-22S.

applied to the inputs. the proper output line becomes
grounded, all others are open crrcutt. e.q. with BCD info
present on pins 13 and 15, this represents a binary 5.
Therefore, output line # 5 (pin 6) becomes grounded This
does three things: (1) It grounds the cathode of the LED
turning it on to indicate which channel is being activated.
(2) The cathode of DO thru 09 is grounded (the purpose
of this will be explained later). (3) A low is presented to
the inputs of Ihe 7406 hex inverters U3 and U4.
The Hex Inverters: Normally , the outputs of the hex in­
verters (which are open collector output) are at ground
because the input is high. When a hex inverter input is
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allow power to be applied to the scanner when channel
22 is dialed 10.

A. shown
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The circuit which keeps the scanner stopped while the

mike button is depressed is connected by soldering an­
other wire in the ribbon cable to point "S" in the scanner .
The other end of the wire is connected to the very last
solder connection on the left side of the phenolic board
with the 1K resistor referred to above.

(Continued on page 88)

Fig .5-Diagram for five channel wiring.

Squelch
To stop the scanner when a channel is active, connect

a wire in the ribbon cable from point "A" on the scanner
to the 228 as follows: Refer to fig. 4 (inside top view).
With the front of the rig facing you, locate the 1000 ohm
resistor mounted on a phenolic board against the front
panel (about center). rack-solder the other end of the
above wire to the right side lead of this resistor,

Fig . 4-fnside lop view of the IC-22S.
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Dup.A/Dup-B jumpers on the scanner board for each
channel as explained previously.

Power
Refer to fig. 4 (inside tcp view). The toggle switch

toward the center of the rig (high-ofl-Iow) controls the
application of power to the 225. To obtain 12 volls which
is controlled by the on -off switch, a wire in the ribbon
cable should be connected to the top left terminal as the
rig faces you. The other end is connected 10 poi nt " E,"
the emi tter of 08 electronic switch on the scanner. A
ground wire in the ribbon cable is connected from any
convenient ground point on the lcorn to the ground buss
on the scanner. So that the scanner will be activated
when channel 22 is dialed in, first remove any diodes you
may have programmed into that position. Referring to fig,
3 (inside bo ttom view), the channel 22 buss is the next to '
last buss on the right side 01 the diode matrix board. The
last buss is not used. Solder a wire from the ribbon cable
to the channel 22 buss. The other end should be con­
nected to point "t" on the scanner schematic . This will
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Fig.3-fnterior view 01 the bottom of the transceiver.

needed from point 0 (147 MHz) to anodes of DO. 01, 02
and 05. No jumper is run 10 anode of 07 because simplex
operation is desired.

Operation of this circuit is as follows: On a simplex
channel (no jumper to point C or 0) the 12K resistors con­
nected to pins 9 and 11 (input to two hex inverters) insures
a high on the input which gives a ground on pins 8 and
10, their respective outputs. This ground removes bias
from 05 and 06 turning them off. This puts the learn in
the simplex mode. When channel 2 is activated. the catn­
ode of 01 goes to ground. Since it is forward biased and
of the germanium type, its forward drop voltage of about
.3 valls is all that is now seen by point 0 to which it has
been jumpered in our above example. Point 0 (pin 11 of
U4) is seen as a low and the output of the inverter (pin
10) goes open circuited allowing current from the 12 volt
supply to turn on 06 through the two 6.8K resistors putting
the Icom in the Dup-B mode for 147 MHz repeaters. The
same process takes place when a channel for 146 MHz
is scanned but this lime 05 would be turned on.

The 5 volt supply is a standard LM 309 I.C. regulator
which takes the 12 volt supply voltage and provides a
regulated 5 volts for the 1.Cs.

The electronic power switch for the scanner is engaged
when channel 22 is selected. The diodes having been
removed from that position, the 9 volts from the switch
common is now applied to the 10K resistor in the base of

07 turning it on, which in turn turns on 08 applying power
to the scanner.

Interconnection to the IC·22S
Channels 1-10 on the scanner are pins 2, 4, 6, 8. 10. 12

on U3 and pins 6, 4. 2 and 12 on U4 respectively. Since
each of these points has a 12 K resistor connected to it, it
becomes a convenient lie point for attaching the wire
which will be connected to the diode matrix board. I found
it convenient to use 20 conductor ribbon wire between the

. scanner and the matrix board. One end is connected to
the points called out above, while the other end of the
cable is tack-soldered to the matrix board. See fig. 3 {in­
side bollom view). With the rig opened and positioned as
shown, you can see the wires connected to the front of
the diode matrix board. These wires come from the chen­
net setect switch. The corresponding channel numbers are
printed on the board near each wire. If you wish channel
1 of the scanner to scan, e.g., existing channel 5 in your
22S, the first wire from the scanner (pin 2 of U3) would
be soldered to the point on the diode matrix board labelled
5. Do not disconnect the original wire from the channel
select switch connected to that pomt and be careful of
solder bridges. If, e.q . you wish channel 2 of the scanner
to scan the repeater you've got programmed into etta-mel
lOon your 225. connect the 2nd wire of the ribbon cable
(which is connected to pin 4 of U3) to the potnt marked
" 10" on the matrix board etc. Don't forget to wire in the
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CQ Reviews:

The Heathkit HW-2036 Synthe­
sized 2-Meter Transceiver

BY HUGH R. PAUL' , W6POK

A couple of years ago Heathkit introd uced a new syn­
thesized t.m. 2 meier transceiver, the HW-2026. This rig
performed very well except for some amateurs operating
in large metropolitan areas such as Los Angeles. The
HW-2026 had a number of in band spurs, which even
though they were down in excess of a - 48 dB from full
output, would on occasion interfere with a repeater to
which the transceiver was not tuned. The result of this
problem was that Heathki t initialed the first ever mass recall
of a piece of amateur equipment. Not only did they refund
the price of the transceiver kit, but they gave each regis­
tered owner an additional $50 for the labor required to
construct the kit . The financia l loss for Heathkit was con­
siderable. A smalter company might have suffered bank­
ruptcy under similar circumstances.

Heathkit engineers proceeded to do a complete rede­
sign of the HW-2026 and re-introduced the new version as
the HW-2036. As soon as a kit became available CQ ac­
quired one. I usually build any kit that is to be evaluated
myself, but it soon became evi dent that I just didn 't have
time to do it. I turned the kit over to one of the other staff
members for construction. He also took on the job of con ­
structing the matching a.c. power supply, the HD-1982
microphone with touch tone pad and the HA-202 power
amplifi er. This gentleman has not built many kits so his
experiences should be typical of the average amateur.

The major ity of constructio n of the HW-2036 involves
five major circu it boards. They are for the transmitter.
receiver, power amplifier, VCO, and synthesizer. The
boards and a myriad number of components mount in a
cabinet measuring approximately g- X7¥4- x 2¥4-. Con­
struction time for the transceiver was 31 hours. Our staff
member reported that 1112 hours of that total time was
spent in checking the components against the parts lists
to be certain that everything was there.

There have been a number of changes made in the
construction manual. Heathkit has either supplied new
pages to be inserted or lists corrections to be made to
individual construction steps on designated pages. It is
highly recommended that you make all corrections to the
construction manual prior to starting work on the kit.

The transceiver may be aligned to operate over any 2
MHz segment of the two meter band. Frequency control
on both transmit and receive is by means of a voltage
controlled oscillator (VCO) and synthesizer circuit operat­
ing in a phase locked loop configuration. Frequency selec­
tion is by means of three lever switches. which display the
last three digits of the selected frequency. In addition there
is a 5 kHz offset switch which means that all repeater
frequencies in the 2 meter band are available to you.

"291 Macalester Dr., Walnut. CA 91789.

Both plus and minus 600 kHz offset as welt as simplex
or an auxiliary crystal controlled channel may be selected
by the mode switch. A built-in tone generator provides
three continuous tone squelch frequencies for those re­
peaters requiring a tone for access. Tone frequencies may
be readily changed provided you have a frequency counter
available. LED status lights indicate when the cbennet is
in use and warn you in the event the frequency synthesizer
has lost lock.

The receiver section is dual conversion employing dual
gate Ma S FETs as r.L amplifier, first and second balanced
mixers. An eight pole crystal filler follows the first mixer
and an integraled circuit provides all of the 10.7 MHz first
1.1. amplification. A single FET amplifies the 455 kHz sec­
ond i.f. prior to being applied to an integrated circuit
limiter and quad detector. Squelch control is by means of
a noise ampli fier/detecto r control ling a Schmit t trigger,
which in turn controls a transistor squelch gate across the
audio preamplifier staqe. An IC audio amplif ier supplies
from 1112 to 2 walls of audio 10 the buill -in 2-xS- speaker.
There is no problem getting enough audi o when mobile
with this transceiver.

Receiver performance was good in all aspects. Sensi­
tivity measurements gave over 20 dB of quieting with .5
microvolt input. Squelch opened at between .2 and .3

Front view of the HW-2036 as it looks sitting on the HW­
2036-3 e.c. supply.
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Spectrum analyzer photograph of the HW-2036 transmit­
ter. This shows that there are two spurs (-65 dB down),
each about 1 MHz removed from the carrier frequency .

microvolt, the latter at the band edges where sensitivity
drops slightly, but is well within specification.

Heathkit rates the bandwidth of the receiver as 15 kHz
at - 6 dB and 30 at ~60 dB. Rather than running lab
tests to verify these figures we took the transceiver into
the real world, opened the squelch and monitored in 5
kHz steps above and below the strongest Los Angeles re­
peaters. Nothing could be detected beyond 15 kHz above
and below these repeaters . At the 10kHz points a 1 micro­
volt signal captured the receiver with no audible cross­
modulation. This doesn 't mean that you will never experi­
ience some crossmcd or Interrnod with the HW-2036, but
it is unlikely under average operating conditions.

At a number of frequencies throughout the tuning range
of the receiver you wilt notice internally generated spurious
(birdies). Most of these do not fall on repeater frequencies
and all but two of them (146 MHz, 148 MHz) are very low
level, less than an equivalent 1 microvolt signal. They will
disappear if you advance the squelch slightly. I should
point out that with the squelch completely on, all but the

The Heathkit HA-202 solid-state 2 meter amplifier.
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weakest repeaters will open the squelch. These birdies
would rarely cause any operating problems.

The transmitter section of the HW-2036 can be best
described as clean . If you look at the spectrum analyzer
photograph you will note two spurs, each about 1 MHz
removed from the carrier frequency. These spurs are -65
dB down from full output. Harmonics were down even
further. Heathkit specs call for spurs within 20 MHz of the
carrier to be a -70 dB down and all other spurs and har­
monics a - 50 dB down. Except for the two spurs illus­
trated, the unit tested exceeds the Heathkit specs by a
wide margin . It is possible to drop the two spurs further by
carefu l realignment of the transmitter tuned circuits while
observing the transmitter output on a spectrum analyzer.
What you see in the photograph is the result of following
the alignment procedure outlined in the construction
manual. Heathkit has done a remarkable job of designing
a kit for a very complex piece of equipment that can rival
the best of the factory buill gear for clean performance.

Frequency modulation is achieved by applying the pre­
emphasized and clipped audio from the audio amplifier
section across a varlcap diode in the voltage controlled
oscillator. The resulting f.m. is of a quality that prompts
compliments. It is not easy to over deviate the transmitter
once set.

The HD-1982 lauch tone microphone has been re­
viewed before . Some problems regarding tone frequency
reported in earlier models appear to have been corrected
in these later versions. Power for the touch tone pad
comes from a 9 volt battery mounted in the microphone
case, The microphone and pad is compatible with most of
the f.m. transceivers on the market and may be purchased
as a separate kit from Heathkit.

The companion a.c. supply is housed in a cabinet that
matches the transceiver cabinet in size and style , The
power supply may be wired to operate from 110 to 130
v.a.c. or 220 to 260 v.a.c . 50/60 Hz primary power. The
d.c. output is adjustable from 12.5 to 14.5 v.d.c. at 2.7
amperes , 40% duty cycle. Regulation is better than 1%.

The HA-202 is a solid-state 2 meter amplifier designed
for mobile use. It will give a power out increase of approx­
imately four times when driven by a transceiver with 5 to
15 watts output. When driven by our HW-2036 transceiver
with its 11.5 watts output the amplifier delivered a healthy
47 watts of power to the antenna. Unfortunately during the
initial tests in the car our jury rigged mount failed and
allowed the amplifier to be damaged. We were unable to
complete our test procedure which was to include spec­
trum analysis. As soon as we obtain the parts to repair
the unit we will continue our testing and publish a more
in-depth report in a later issue. Initial reaction to the ampli­
fier is very favorable .

The HW-2036 is a sophisticated kit to build. Our intrepid
staff assembler would not recommend construction by a
beginner or a more experienced amateur who is very im­
patient. I, however, am of a more optimistic outlook. If you
know how to solder and can read English at the high
school level, I believe you have it made (or should I say
" constructed" ?). At the very extreme the Heathkit service
department is great at bailing out the inept constructor at
reasonable rates. Give it a try. The prices for the kits are
as follows: HW-2036 ($269.95). HW-2036-1 (with Micoder
II Microphone $289.95). HWA-2036-3 a.c. supply ($39.95),
HA-202 amplifier ($59.95). For more information, request
a catalog from Heath Company, Benton Harbor. Michigan
49022. •



A Message From

The Publisher

MORE ABOUT THE COMMUNICATIONS
ATTORNEY SERVICE

During the past few weeks, several calls have come
in from around the country inquiring if there's a con­
nection between either CO or Cowan Publishing Corp.
and the Communications Attorney Service. Readers
will recall that we published a story to the effect that
CAS had released an announcement that they intended
to sue the ARRL on the Code of Ethics program. Just
so there's no further misunderstanding, we want to go
on record officially by stating that we in no way are
connected with Communications Atto rney Service, nor
do we endorse or sanction that company's activities.

My first introduction to CAS was via a phone con ­
versation with Richard B. Cooper, founder and sale
entrep reneur behind CAS. During that conversation
Mr. Cooper informed me that he was an attorney in
California , that his law fi rm was named Cooper, Bryan
and Hertz, and that CAS was retain ing attorneys
throughout the co untry to defend members who might
have legal problems related to radio transmissions, be
they amateur or CB. I have since that time made a
thorough investigation of CAS and find that Mr.
Cooper is not a member of the California bar, nor is
any such law firm as Cooper, Bryan and Hertz listed
with either the California Bar Associat ion or the tele ­
phone company. Nor , for that matter, is there a list ing
for Raymond Bryan, a name passed on to me by Mr.
Cooper as being a member of his firm. No trace of
the Martin Hertz that Mr. Cooper maintains to be the
third member of the firm has been found either.

We have also learned that Communications At­
torney Service is not listed with the phone company,
and that the phone number on the CAS letterhead
uses a Paramount exchange, although the mailing ad­
dress for CAS is listed as a Post Office box in Van
Nuys, some fifty miles away. Mr. Cooper has, more
recently, admitted to me by phone that he is not
licensed to practice law in California, but inferred that
he is licensed to practice elsewhere. When pressed
on this issue, he declined further elaboration.

Several questions have also been raised as to Mr.
Cooper's status as a licensed amateur. Several ama­
teurs from California have assured me that the call
letters being used by Mr. Cooper were not, in fact,

issued in his name. This also, is under investigation.
Frankly, r have serious questions as to the purposes

behind CAS and the abilities of that organization to
represent amateurs or CBers within the legal system
as they claim they are able to do . I urge all readers to
thoroughly investigate CAS on thei r own before com ­
mitting any contributions or membership dues to this
service. If it's really on the up and up, Mr. Cooper
should have no objections to answering the questions
that have been coming at him from numerous amateur
fraternity groups.

RUSSIAN SCIENTISTS INVENTED RADIO
CB ON 2201 IT'S DEAD! AND THE ARRL SLEW IT!

My messages in the December and January issues
of CO have brought some pretty heavy mail from
readers . As I had anticipated long before those issues
were even printed , the response from most quarters
has been negative. I've made a lot of readers angry.

Well, guys, I wan ted to make you angry. More im­
portant, I wanted to get you thi nking about what's
happening out there in Amateur Radio politics. I
wanted to make you real ize that everything isn't roses
and lolli pops as our frien ds in Newington would have
you believe.

Let's take a recent case in point. Less than two
weeks ago I received at home a news letter from the
ARRL with a blaring headline that read : "CB ON 220?
IT'S DEAD' AND THE ARRL SLEW IT." If it weren 't
so sad and so dangerous, it would be very funny.
Listen guys and gals. 220 CB is not a dead issue.
It's been temporarily tabled by the FCC simply be­
cause the outstanding dockets on the subject were
outdated in the information they contained. But the
fact remains-and I got this right from the top staffers
at FCC-a uhf CB service on 220 or 900 or some
other frequency in the future is a very real possibility.

Besides which, it wasn 't ARRL that killed off the
earlier 220 CB dockets. II was a combined effort by
the Canadian and Mexican governments, the telev i­
sion industry lobby, and some prelty smart people in
the FCC chief eng ineer's office who were concerned
with RFt problems that might result. The POlOt I'm
making is simply this . ARRL is once again, as they've
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done for decades, trying to take the credit for some­
thing with which they had litt le to do.

In my sarcastic attempts to discuss the "Code of
Ethics" problem in a recent editorial, I indicated that
I felt that the League was simply offering lip service
with their mandatory code as a basic requirement for
a manufacturer or distributor to advertise in OST. I
indicated that when the chips were down, and the in­
dustry refused to kowtow to their blackmail, the ad­
vertising restrictions would be lifted. Well, guys, nasty
old WA2LRO hit it on the head again. They've com­
pletely backed off on the mandatory code program
because the industry totally refused to go along with
it. If the League had stuck to their guns, as they prom­
ised, they would have lost more than 80% of the ad­
vertising in QST. And fellows, they just couldn 't do
that. Because, whether you' ll admit it to yourselves
or not, ARRL is primarily a publishing company that
survives on QST's advertising revenue. As I've stated
in earlier editorials, more than 90% of all income and
cash outlay at the League is related to magazines,
books, and other publishing ventures.

What frightens me about the whole subject is the
attitude that prevails throughout our fraternity that a
criticism of ARRL is a personal attack on individual
members. Not so. The League would run totally ram­
pant if independent publishers didn't have the interest
and courage to tell it like it is. Every time I print an
editorial that criticizes the League, I alienate hundreds
or thousands of readers who can't stand "their" or­
ganization being attacked. Fellows, believe me, it
isn't your organization being taken to task. It' s the
inept management. It's the philosophy in Newington
that unless it was invented by ARRL it simply can't
be good for Amateur Radio. It 's the altitude ARRL was
the inventor, nursing mother, and salvation of Amateur
Radio for the past 60 years. Guys, the ARRL has done
an incredible propaganda job on people for those
sixty years to make you believe just that.

If I don't like apple pie, am I being unAmerican?
If I resist ARRL's self-perpetuating oligarchy, am I
anti-amateur radio? That's what many of you have
come to believe.

Let me give you a little insight on some of the
behind-the-scenes doing within "your" organization.
Back in the late 1950s my lather, then publisher of
CO, made a trip to League headquarters in West Hart­
ford with the sales manager from our printer. The
same company, by the way, also printed OST in a
different plant. What the printer proposed was a minor
change in page size for both OST and CO to allow
both magazines to be printed on presses that would
allow both magazines greater economies. The savings
it was pointed out, would be between $3,000 and
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$5,000 a month for QST. That was an incredible
saving in those days, and still is.

The general manager of the League listened politely
to the proposal and then asked what the saving would
mean to CO. He was told that we would save between
$2,000 and $2,500 monthly. He then informed the
printer that even should the saving to OST amount to
$10,000 a month, he wouldn't make the switch if CO
would benefit by as little as a hundred dollars. Im­
agi ne, fellows, how much those savings would have
meant in keeping your membership dues down.

Now let' s move on to another episode that might
interest you. Back in the 60s, when RCA was the
back-cover adve rtiser in both OST and CO, many of
their ads were drawn around construct ion projects
that had appeared in OST. None ever came from CO
editorial . I made a trip to Harrison, New Jersey to
inquire how we could get a CO article into an RCA
ad. They recommended that we work up a project
around their 6146, a tube wh ich was then very popular
in vhf transmitters. We did just that. The article ap­
peared in CO, wi th a very neat little 6 meter transmit­
ter as the end product. The ad was prepared by RCA's
ad agency and was sent to both CO and OST for the
back cover. Guess what happened?

You got it. OST refused to run the ad with any rnen­
tion of CO. RCA bit the bullet and allowed them to run
a different ad. I wonder if any manufacturer would
allow himself to be pushed around by OST today.
Frankly, judging from the "Code of Ethics," reaction,
I have my doubts. But the point very simply was this:
OST would not allow any mention of a competitor to
appear in their magazine.

If you think I'm kidding, dig back into your files of
QSTs from the late 40s through the mid 60s. See if
you can find a single reference to CO in the bibliog­
raphies at the end of articles in all those issues. You
don't even have to bother. You won't find any. How
come? If it wasn't invented in Newington (or West
Hartford before that) then it couldn't appear in OST.

All of which is very interesting, but drifting away
from the original point. At any rate, I've attempted to
show my readers that there are two sides to the dif­
ferent political stories occurring within the Amateur
Radio ranks: The League line is available to you
through OST. If you want to get a different slant you
can find it here. If you want to take the position that
the League can do no wrong, or that to criticize the
League is to weaken amateur radio, then avoid CO.
Because I intend to continue telling it like it is. It may
hurt financ ially , but I sleep better nights realizing that
at least I've tried. And you saw what happened in
Munich in 1939 when no one bothered to care....

Richard A. Cowan, WA2LRO



Why an FCC Radiotelephone
License is important.
For some jobs in electronics, you must have your FCC
License. For others, employers often consider it
a mark in you r favor. It's a government-eertified proof
of specific knowledge and skills!
In continuing surveys, nearly 4 out of 5 CIE graduates
who take the exam get th eir Licenses. More than
half of CIE's cou rses can prepare you for it ... and the
broadest range of career opportuniti es!

Free Catalog!
Mail the coupon. If you prefer to write, mention the
name of this magazine . We'll send you a copy of CIE's
FREE school catalog - plus a complete package
of independent home-study information! For your
convenience, we'll try to have a representative
call to help you with course selection. Mail the coupon
... or write: CIE, 1776 East 17th Street, Cleveland,
Ohio 44114.

sweep oscilloscope and a solid­
sta te color bar generator) is part

of the course and yours to keep.
This combination of "head and

hands" learning locks in your
understanding of the crucial principles

you'll use on the job in your new career. But, don't kid
yourself ...
Electronics is not an "easy" science and CIE courses are
not "snaps." Subject matter is techn ical, thorough,
and challenging. It has to be. We're training you for
a career. So the presentation of ideas is logical ,
written in easy-to-understand language . . . you progress
step by step, at your own pace.

As a ham operator,
you've already proved
you like electronics
and know something
about it. Now there's a
way to change a money­
consuming hobby into a
money-making career ... full
time or part time. And you can do
it in your spare time. at ho me with­
out giving up your present job and its income.

Find out now about ClE·C1eveland Institute of
Electronics independent home-study courses in elec­
tronics. With this specialized technical training,
you can prepare for a challenging. rewarding future in
electronics. Think of the career opportunities . . .
computers, aerospace, 2-way radio communications,
radio/TV broadcasting, medical electronics, to name
just a few.
And all you need to do to qualify for one of these excit­
ing career fields is to build upon the technical aptitude
you already have. Just put your hands and your head
to work with a C1E Electronics Career Course.

Y00 learn by doing
ClE's unique study methods do a lot to keep you
interested . Since electronics starts with ideas ... CIE's
Auto-Programmedw Lessons help you get the
idea - a t your own most comfo rtable pace. T hey break
the subject into bite-sized chunks so you explore
each principle, step by step, unti l you understand it
thoroughly and completely. Then you start to use it.
In some CIE courses, you'll perform "hands-on"
experiments and tests with your own CIE Experimental
Electronics Laboratory. And, if electronics trouble­
shooting is your main interest, you can select from
several courses that involve working with and trouble­
shooting professional electronics equipment. This
equipment (including a Zenith color TV, triggered-

Howtohave
andm

mone
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waFX /4 presents us with some practical "quickie" antenna
suggestions for gelling on two.

Getting On Two In A Hurry:

Some Novel Antenna Ideas

BY KARL T. THURBER, JR.' , WBFX/4

Ifyou enjoy portable or mountain-top hamming, field-day
or vacation operation. or just need an "instant" temporary
antenna that's almost too simple, read on. This article is
for you.

Upon moving to a new QTH where it would be some
lime belore I'd get down to re-mstantnq the antennas, I
recalled that I had two "back-of-set" type Citizen Band
antennas. Could they be adapted for double-duty for
" instant" 2-meter use?

I found that both could be made 10 work on two meters
very easily, at practically no expense. And, since no per­
manent modification of the antennas is required, they can
be quickly restored to their original condition. In this article,
we'll show how several popular v.b.t. monitor and CB an­
tennas can be modified for two-meter use. We'll also sug­
gest some other handy "instant" antennas for two.

Modifying Indoor CB and VHF Antennas
II's easy to modify many of these antennas for portable

and temporary operation on two meters. I first experi­
mented with an old Lafayette HE-19 base-loaded indoor
CB antenna, circa 1964. This antenna, picked up at a ham­
fest for about $1, is designed for direct mounting 10 the
CB transceiver. It has a sturdy whip antenna that tele­
scopes from approximately 15- to 40- when fully extended.
There is a plastic-enclosed series base-loading coil for
impedance matching, and a special PL-259-type connector
that can be "swivelled around" to permit direct top, side,
or rear mounting. The loading coil was of the series type
and did not have a shunt winding, so all that had to be
done was remove the top cover and bridge across Ihe
ends of the coil, thereby shorting it out. The whip is tele­
scoped down to about 19- and adjusted with a v.h.t-type
S.W.r. bridge for a good match to the transceiver. For best
results, the S.W.r. bridge should be mounted right at the
output connector of the transceiver. Of cou rse, with this
"modification" (and the one to be described next), there
isn't any real modifica tion to the antenna itself. Just restore
the antenna to its fully -extended length and remove the coi l
jumper for regular CB operation.

You probably don't have one of these old Lafayette an­
tennas in your treasure chest, although you may lind one

"233 Newcast le Lane, Montgomery, AL 36117
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at a swapfest. But you may have in your "junkbox" a Radio
Shack # 21-921 center-loaded antenna, which is of more
recent design and still available new. This antenna, also
designed for back-of-set indoor use, has a short stainless
steel top section, a "slim-line" center-loaded coil, and a
rigid bottom section which is curved into a right-angle arc
and which terminates in a PL-259 (See photo). The an­
tenna is modified for z-meter use by simply unscrewing the
loading coil and top section and clipping a short length of
wire (using an alligator or crocodile cli p) onto the pro­
truding end of the bottom section to make it a quarter­
wavelength (1 9-). Try a length of wire of about 9V:z- , culling
this down until you get a good match to the transceiver's
50-ohm output. Again, use an s.w.r. bridge mounted di­
rectly to the r.f. output connector to adjust the antenna,
Simple!

This " back-at-set" indoor CB antenna
can be adapted for 2-meter operation
in a tew minutes simply by unscrew­
ing the loading coil and top section.
A 9Y1- section of stiff wire or bus bar
is clipped to the top by an alligator or
crocodile clip to make the antenna a
resonant quarter-wavelength. (Photo

courtesy Radio Shack )

Being a v.h.I. public-service band enthusiast, I also had
a Radio Shack # 20-t 6t dual v.h.f. Hi/ La band, center­
loaded monitor antenna. This whip is used to direct-mount
to scanners, allowing indoor monitoring of both bands from
one antenna (See photo), The antenna telescopes down to
about 16- when collapsed and out to 40- when fully ex­
tended. II has a Motorola-type auto antenna plug which



%-wavelength two-meter antenna using modified CB
base loading coil. The antenna is shown installed on a
Yaesu FT-221R transceiver . The method of moun ting the

antenna is described in the text and in fig. 2.

most scanners use. To use this antenna on two, it is ne­
cessary only to build a Motorola-to-PL-259 adapter, mount
it and the antenna on the back of the transceiver, and tele ­
scope the antenna down until about 3%" extends beyond
the loading coil. This will approximate a quarter wavelength
of 19", the coil having negligible effect. It is adjusted. again,
by "tweaking" the length while watching the s.W,r. bridge
and adjusting for a near 1:1 match. The coax adapter is
easily made by soldering a Motorola-type jack (Radio Shack
No. 274-712) into an ordinary PL-259 connector, center-pin
to center-pin and shield-to-shield. Ready-made adapters
are available commercially, from Antenna Specialists,
though it's easy enough to make your own. Fig. 1 shows
how it's done.

One point to keep in mind: while the CB antennas will
easily take the output of your transceiver, the v.h.t. monitor
antenna is really designed for receiving only, so keep the
power down. The coil may be damaged if you try to apply
power levels out of the 10-20 watt class.

Some Other "Instant" 2-Meter
Antenna Ideas

While all three of the antennas described work quite well
- at least as well as any indoor antennas can be expected
to work-you can have some fun homebrewing your own
" instant" two meter antennas at minimum cost.

Easiest of all is the basic quarter-wave vertical rod. This
antenna is easily constructed using a 19" length of stainless

This Radio Shack v.h.f. monitor an­
tenna will give a good account of it­
self on two meters wit h no modifica­
tion at aI/-just collapse it until it is
a quarter-wavelength long, about 19" .
You will need to make a simple Mo­
torola plug-to -PL259 coax adapter to
mate with most transceivers. (Photo

courtesy Radio Shack)

steel whip (such as off a junked auto or CB antenna), a
UG -175!U or UG-176!U coax reducer, a PL-259, and a
standa rd right-angle coax connector. The stainless steel rod
is simply inserted into the center-pin of the PL-259 and
reducer combination and is epoxy-glued into place. You
can start with a slightly longer whip if you like and can clip
off a ¥a" at a time until the s.w.r. is " right on." Of course,
if your transceiver has a top-mounted coax connector, you
won't-need the right-angle connector, whose purpose is to
allow the antenna to be oriented vertically from the con­
nector on the back of the set. I have also used this antenna
indoors with a HW-202 transceiver, which uses an RCA­
type phone-jack for r.f. output connections. In this case, I
also use a PL-259-to-RCA-type adapter to allow the anten­
na to be installed on the back of the set.

There is also a "plus" in building this antenna: If you have

If you' re looking to go mobile in a hurry, this Kantronics
quar ter-wavelength 2-meter antenna kit may be for you.
The most in teresting feature is its price : $8.95! (Photo
courtesy Kantronics, 1202 E. 23rd St., Lawrence, Kansas

66044) .

a standard CB trunk-mount installed on your car, you will
find that you can unscrew your CB coil assembly and screw
on the a-meter whip. All that has to be done to mate with
most standard mounts is to cut down the center pin on the
antenna's PL-259 a bit, until it is able to screw on to the
threads of the mount. You have to cut the center pin down
some, since the standard PL-259 center pin would "butt "
against the center pin of the trunk-mount too tightly, pre­
venting the outer shell threads from "catching". Just cut
back enough of the pin to allow the threads to catch and the
antenna to be screwed onto the mount.

Another antenna that will work well indoors is the %
wavelength vertical , mounted directly to the transceiver. The
problem in using a % wavelength antenna, of course, is
that an impedance-matching coil is needed to get its base
impedance to match the transceiver 's 50-ohm output. To
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Fig. 1-Molorola to PL-2S9 adapter. This handy adapter
is used for connecting Molorola " car radio" type fittings
to standard coax connectors. It can be fashioned in a
few minutes trom a PL-2S9 plug and Motorota-type jack.
Wh ile your soldering iron is stitt warm , consider making
up a variety of r.f. plug and jack adapters that will come
in handy in making interconnections between various
pieces of v.h.t gear that may use a variety of connectors.
Commonly-used connectors used on transceivers include
type F. type BNG, RCA phone plugs and leeks, and Mo·
torola types in addition to the more familiar "UHF" series
coaxial connectors. A cofJeelion of these adapters wifl
also be handy in making connections to various pieces
of r.f. test equipment you may teter acquire, such as

frequency coun ters, calibra tors, and oscilloscopes.

PL- PL-259

Soldered

Motorola jack
(Radio Shack
No. 2740712)

tromcs. Burstein-Applebee, and other major mail -order sup ­
pliers. Be sure you get one that extends out to at least 47" ,

The %-wavelength antenna is easily tuned to frequency
by either adjusting the antenna length or squeezing/spread­
ing apart the coil turns. observing the S.W.r. bridge and ad­
justing for a 1:1 reading. In some cases, you may have to
remove a turn of coil winding to get a good match. Trial­
and-error is the only practica l way to do this.

There is a " plus" with this antenna, too. Since you now
have an assembly that is compatible with standard CB
hardware, you can also use the antenna for mobile operation
by unscrewing the coax adapter hardware and screwing
your modified CB coil onto your regular trunk mount. This
idea is explained in detail in my article, " Rock Bottom 2-m
Antenna," which appeared in the August 1977 issue of 73
Magazine.

Stainless steel whip (47-48'"

construct this antenna, you will need a 47-48" stainless
steel whip, and a junked base-loaded CB coil with %·-20
adapter (to hold the whip onto the top of the coil ). You will
also need some coax ttttmqs. Simply remove the CB coil
windings, substituting six turns 01 #14 or 1=1 6 P.E. wire
connected in series with the "hot" antenna lead.

You can mount the assembly to the transceiver using the
special coax littmgs shown m fig. 2. A UG-29 B/ U Type "N"
coax line connector. (similar to the standard Pl-258 line
connector) fits nicely into the bottom of the coil, where the
base mount would normally be connected. Just put a good­
sized solder blob or wi re " twig" on the end of the UG-29
B/ U center pin to insure that it makes good contact with the
recessed center pin of the CB coil assembly. The other end
of the Type " N" connector will mate with a standard coax
right-angle connector. This in turn is connected to a stand­
ard double-male connector for direct back-of-set mounting.

Transceiver

The only part that may give you some problem is finding
the N-connector. However. these are common and cheap at
surplus outlets and at oracucauv every hamfes!. You can
substitute a standard Pl-258 double female coa x line con­
nector by soldering a piece of wire to the recessed center
pin to allow it to make good contact with the CB coil 's
center pin. Also. you can use a long telescoping walkie­
talkie whip for the top section if you can't conveniently obtain
a 41" stainless steel rod . However. you may have to experi­
ment to see how to mechanically adapt ilto fit the top of the
coil, as they' re all d ifferent. These replacement whips are
available for about $2 up from Lafayette Radio, Olson Elec-
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'XI" · 20 adapter (O lson No. AA-997 or equivalent),...,....

~~ Rewound CB loading co i l
~ (6 turns No. 14 or No. 16 w ire)

Type "N" connector IUG-29B/UI

Right angle coax connector (M-359)
A mphenol B3- 1AP

Double male I Amphenol 83 -877)

Ground

Fig . 2-Back-of-set o/s ·wavelength antenna. The antenna
shown here uses a rewound CB loading coil and some
coaxial hardware to make an improved back-at-set radi­
ator. The CB coif is converted by removing both series
and shunt windings. and rewinding a single series
winding of about 6 turns on the form. Fina l adjustment
should be made using an SWR bridge connected at the
r.t . output of the transce iver. While not shown in the dia­
gram , a standard CB spring can be mounted above the
rewound loading coil if desired. This would be useful if
you want to use the antenna mobile--it witt , of course .
fit the standard trunk mounts and can be used very suc-

cessfully for mobile work.



.---

Simple quarter-wavelength whip is installed in a PL-259
for beck-et-set portable operation. The black object
above the connector is added for appearance only (a

test- lead cover made of rubber).

A small point. but one worth making: If you plan to do any
extensive v.n.t. cperatmq and experimenting, make up a few
sets 01 the most frequently needed adapter plugs and jacks,
Various comtnnations of adapters, such as BNC-to-coax.
F-to-BNC, F-to-coax-to name a te......-will come in I/ery
handy once you 've accumulated a variety of antennas, test
equipment and transceivers hal/ing connectors that don't
match. Swaptests and hamtests are tne best and least-cost
sources otthe connectors needed to make these adapters.

(Con,,~,u"<J o n ...."' ... 80'

power work.
fnterestmqtv. while on the subject of " rubber ducks, "

Russell Industr ies (3069 Lawson Btvo.. Oceanside, NY
11572) makes an unbelievable assortment of practically any
kind of flexible antenna you might want. These are available
in any type of connector, from CB frequencies through u h.f.
I counted more than 85 different versions 10 their 1977
price list! I

In addition 10 the " instant" antenna we've described in
some detail. if your idea of ham fun is to take your t.m . rig
to the mountains, you may want to invest in a directional
antenna lor " physical selectivity." You can bUy small multi­
element Yagis from a number of manufacturers such as
Cush-Cratt. Hy-Gain, and many others. Or , since physical
construction is a " snap" at these short wavelengths, you
can easily build your own. You can even cu t down a Channel
6 TV antenna lor 2-meter use!

%-wavelength two-meter antenna using modified CB
base loading coil. Antenna is instal/ed on top of author's

FT-221R transce iver. See text for details.

•

Lafayette indoor CB antenna used as a " quickie" two
meter antenna by merely shorting across the loading
~!l\\ ~f1tf1 ~~\'Ut\\\\\~ \t\~ \~\~~cO~i{\g whig sections for min-

,~•••~ .. _, _.. , .c do' " " o_'v , . ~

Hy·Gain " Rubber Ducky" ins tafled on back 01 author's
transceiver allows almost "instant" portable operation.
Antenna fittings on the transceiver require the use of a
" 8 NG-fa-UHF" adapter on the " Rubber Ducky" and a

standard coax elbow-joint, as described in the text.

Incidentally, if you have trouble in ad justing any of these
antennas using an s.w.r. bridge. it may be due to the bridge
getting into the field of the antenna, causing unreliab le
readings. Once you're close to the righllength, you can trim
the antenna so that the r.f. output meter on the transceiver
reads about the same as when you use a 50-ohm dummy
load. This should approximate a good match and give satis­
factory results.

Not to be overlooked as sources of quick, instant 2-meter
portable antennas are walkie-talkie " Rubber Duckies."
While. these won 't give as good an account of themselves
as Y4 or %I-wavelength whips, they are betler than no
antenna at all , The problem, of course. is that most of them
are designed for walkie-talkie use which usually means that
they use small-diameter connectors, such as "BNG" or "F" ­
types, If your walkie-talkie uses either of these, you can still
use the " duck" with your standard PL-259-type transceiver
by constructing adapters to mate with it. For example , you
can use an F-type chassis mount soldered to the rear of a
PL-259 to use Wilson-type rubber ducks with standard fi t­
tings, using a right-ang le coax connecto r to all ow the duck
to be oriented vertica lly , You can do the same thing with
BNG chassis co nnectors. Since BNG's are also read ily avail­
ab le in right-angle types, you have the choice of using either
a righ t-angle BNG or standa rd coax elbow connector for
vertical mounting, Ready-made BNG-to -coax adapters are
commercially available, and are known as the UG-273/U.
One caution: Don't roast the duck! Keep the power levels
into the ducks reasonable-they' re not designed lor high- .



Car'Drumeller brings a vintage rig to life and proves
the o'd axiom that more is not a'ways better.

STATE OF RADIO ART, 1929
BY CARL c. DRUMELLER· . WSJJ

T he Federal Radio Commission laid down hard rules for
technical standards relating to amateur radio transmitters.
These went into effect in 1929 and were drastic enough to
cause a minor revolution in the design of equipment built
for years to "Come. Frequency stabili ty for the first lime be­
came a matter of primary consideration.

There was the usual protest from those who were de­
voted 10 the old standards; rather. the old lack of standards.
Bul radio amateurs, as is ever their custom. rose to com­
pliance with the new guidelines. One result was " The
1929 Transmiller."

Unlike previous designs, the 1929 transmitter featured
rugged construction. The tuning capacitor had much higher
capacitance than formerly. The tuning coil was of copper
tubing, even for transmitters of a few watts input power.
The purpose, of course, wa s 10 achieve a high Q in the
frequency-determining " tank" circuit . So those components
were made as low in loss as possible and were mounted

' 5824 NW 58, Warr Acres. OK 731 22

so as to exhibit high mechanical stabili ty.
Such techniques produced results that are impressive,

even by today's standards. That statement is based upon
the writer' s having recently operated a 1929 transmitter on
3.5 MHz radio-teleqra pnv. The received reports differed in
no degree from those relating to transmissions made from
a modern transmitter!

In 1929 the writer's older brother, G. Edward Drumeller,
at that time W9FXQ. built a transmitter and a separate re­
ceiver in one cabinet. The transmitter was built to strict
compliance with the specifications for "The 1929 Trans­
mitter." It, as was the usual practice for that time, used
the UX·210 triode tube in a Hartley oscillator circuit. The
receiver had the customary tube line up of three UX-230s
as regenerative detector and two stages of audio frequency
amplificat ion. Transformer coupling was used. This trans­
mitter/ receiver combination performed admirably well on
the 3.5, 7, and 14 MHz bands. Pluq-in coils, wound on

(Continued on page 88)
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April 28, 29, 30.
At Hara Arena,
Dayton , Ohio
This year's Dayton Haruvention
promises to be the biggest and best yet!

Start with more exhibit and flea market
space than before. Then: • informative
programs • new products • technical
sessions • ARRL and FCC forums •
special and group meet ings • ladies'
programs • transmitter hunts • tota l
value of prizes exceeds SI5.000.

Top it all off with the Grand Banquet.
Saturday evening April 29.

If you have registered \..-ithin the last
3 years you will receive a program and
information brochure in March.

Admission $3 in advance, $4 at the rk lOr.

Saturday night banquet SS per person.
Flea Ma rket space $5 to $oR per space
depending on number of spaces. At door
only. Make check payable 10: Dayton
Hamvention. P.O. Box 44 . Dayton.
Ohio 45401. .

For specia l hote l/mote l rat es a nd
reservat ions information write to above
address . Inquir ies:ca ll 51:l-RS4-4126.

See you at the world's
largest Ham Convention'

Top view of the transmitter /receiver, Note the use of heavy copper tUbing for the inductors; also not the square­
corner, bus-bar wiring of the receiver .
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CQ Reviews:
The Kenwood R599D Receiver
and the T599D Transmitter

BY HUGH R. PAUL· . W6POK

T he development of the amateur transceiver into its
present form has been viewed by this author as a mixed
blessing . High performance in a compact portable package
is a wonderful thing, but there are still situations where
separate transrrnuer/receiver combinalions make sense.
The more ardent cw, operators among us usually prefer
separate units, while Oscar devotees find a separate re­
ceiver for use with converters almost mandatory. Over the
coming months we will make an effort to evaluate some of
the available transmitter/receiver combinations.

The Kenwood R599D receiver and T5990 transmitter
are the latest versions of a model that first appeared on the
market In the tate sixties . While the appearance of the units
has changed very little over the years there have been
internal changes which have improved performance, pri­
marily in the receiver.

The A599D receiver is an all solid state device covering
the amateur bands 160 through 10 meters. Provision has
been made for extending the range of the receiver to in­
clude six and two meters by means of optional converters
which may be easily installed internally. Selection of the
desired v.h.f. band is by means 01 an auxiliary band switch
on the lower right front panel. The unit tested did not have
these converters installed.

The receiver is a dual conversion design with the first
mixer being fixed tuned. Banoswttched crystals control
the frequency of the heterodyne oscillator. The first i.f. con­
sists of a band pass filler with a bandwidth 01 600 kHz
extending from 8.895 MHz to 8295 MHz. The v.t.o. tunes
from 4.9 MHz to 5.5 MHz and is injected into the second
mixer to produce the 3.395 MHz second i.t. frequency.
3SK22 FETs are used for the d . amplifier, first and second
mixers and the first stage of the second i.f. There is a total
of three stages of amplification in the second l.t.

Crystal filters determine the selectivity of the second

· 291 Macalester Drive, Waln ut, Califo rnia 91789

U . A total 01 four are included with the A599D, one each
lor c.w., s.s.b.. a.m. and f.m. Bandwidth of the filters at
the -6 dB points are 500 Hz, 2.4 kHz, 5 kHz and 20 kHz.
A unique feature of this receiver is the means of selecting
the desired crystal filler for a given mode. Any crystal filler
may be switch selected while in a given mode or the ap­
propriate filter can be automatically selected by the mode
switch. When working c.w. I like to use the 2.4 kHz s.s.b.
tilter because the resull ing audio response is more pleas­
ing to my ear . If the QAM becomes too great then I switch
in the narrower bandwidth c.w. lilter .

There are tbree separate audio detectors in the A599D:
a balanced ring type diode detector for c .w. and s.s.b., a
single diode detector for a.m., and a ratio detector pre­
ceded by a limiter stage for f.m . A squelch circuit is also
included, but it is of the audio derived type and thus re­
quires a really strong signal to trigger it open. It would not
prove to be very popular with the dedicated f.m. operator.
The audio amplifier provides over 1 walt of power into an
8 ohm load at less than 10% distortion. I found the audio
quality to be very pleasing with the companion Kenwood
speaker.

Sensitivity of the receiver is excellent with .25 microvolt
providing a signal in excess of 10 dB plus noise to noise
ratio on all bands. Crossmodulation characteristics have
been greatly improved over earlier models of this receiver.
When my ham neighbor was on with 200 watts and a quad
antenna, there was definite crossmodutation on signals
out to about 100 kHz. More powerful stat ions operating
within a radius 01 from Ih: to 1 mile did not present any
problems.

It was interesting to compare the performance of the
noise blanker in the A599D with the TS-520 and T5-820.
On certain types of power line no ise the blanker circuit
in the A599D was superior. On ignition noise the A599D
was not quite as good.

Front view of the Kenwood station. From left to right. R5990, 5599D and the 7599D.
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CW KEYBOARD

ATRONICS
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Plug it in like a key and send per­
fectly timed Morse code as eas ily
as typing a letter. Sidetone and
buffer register make it simple to
send at the speed you select.

Available d irect ly from the fac­
tory for $225 plus . postage &
handling . Mastercharge or Bank­
americard accepted. Ca ll or write
to order or request complete spew
cificat ions.

Now
ava ilable

for $89.00
with Keyboard

Box 2946 • Laguna Hills, CA 92653 • Phone: (714) 830-6428
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Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495
Subsidiary " li tt le Gia nt Antenna labs"

Designed I nd en&i n~ Ifter "Apollo" - " Little Giint.. 2500X·2 . lor I n "enll:ineel'l!d
performanee" Trans 5ystems Tuner and Adaptations of the lew McCoy T..nsma to;h, with
power handlinll: at the KW plus level!

Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50
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Earlier versions of the R599 used a stepped attenuator
pad in the front end to control receiver gain. In the current
model there is a standard r.f. gain control, made possible
by improvements in the strong signal handling character­
istics of the receiver. Fast or slow a.g.c. can be selected
or disabled by the function switch .

The R5990 can be interconnected with the T5990 for
transceive operation. A switch selec ts either the trans­
mitter or receiver v.f.o. for frequency control of both units.
Another position of the same switch allows independent
operation. Frequency stability of the transmitter and re ­
ceiver is extremely good. with drift well under 100 Hertz
per hour after a three minute warmup.

A few birdies can be found at various spots on the dial,
mostly on the 80 and 15 meter bands. They did not cause
any real problems since they were down in excess of -50
dB from an 59 signal.

The dial mechanisms are extremely smooth in opera­
tion and exhibit very low backlash . Dial accuracy is good
with less than 1 kHz error when tuning from one end of
the band to the other. A INWV receive position on the re­
ceiver band switch facilitates calibration of the built in
25 kHz calibration oscillator.

The T5990 transmitter has not changed a great deal
over the years. It is solid state except for a 12BY7 driver
and a pair of 6146B finals. Unlike the receiver. the trans­
mitter does not cover 160 meters. I think this a mistake
and hope that Kenwood will rectify this omission in the
future.

Transmitter power input is rated at 160 walts on c.w.,
200 watts PEP on s.s.b.. and 80 watts on a.m. Power out­
put on c.w. ran from 90 to 105 watts. depending on the
band, Third order distortion products averaged 29 dB
below the single tone of a two tone test. Carrier suppres-

sron was a - 48 dB, while sideband suppression was ex­
actly - 40 dB on upper sideband and a - 38 dB on the
lower sideband. The spectrum analysis of the 10 meter
output shows the second and third harmonics down from
full output by a - 55 dB. All other spurious was in excess
of a - 60 dB down from full output.

On the air tests with the T5990 resulted in reports of
good audio quality. When compared with a T8520 and its
built-in audio speech processor, stations reported that the
R599D lacked the audio punch of the T8520. With the
speech processor disabled, listening stations could not tell
any difference in audio quali ty between the two units. It

(Continued on page 88)

The spectrum analysis of the 10 meter output shows the
second and third harmonics down from full output by a

- 55 dB.
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nectar et ecutttonat cost. The 50-239
mille coaxial cilble connector. To order
this lilc tory ins talled option, ildd the letter
'A' after the model number. Ex am ple; 40·
20 H D/ A . _ 75 meter models are lactory
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ets are fact o ry tuned to resonate et 3650
kHz. See VSWR curves fo r other re son­
ilnce d ilta.
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MOR.GAIN HD DIPOLES, • , _ One half
the length of conventional hall.wave di·
poles. _ MUlti_band, MUl ti- frequency- _
Mal<imum effic iency nO traps, loading
COilS, or stubs. F u lly assembled and pre·
t u ned · no measuring. no cutting. _ All
weather reteo • I KW AM, 2.5 KW CWo,
PEP 5SB. _ Proven performance _ more
than 15,000 have been delivered . _ Permit
use of the fUll capabilities 01 today's 5_
band xcv-s. _ One feedline lor operation
On all bands. _ Lowest cost/benelit anten.
na on the market today. _ Fast QSY _ no
leedline switching. _ Highest performance
for the NOvice as well as the extra-cia" op.

\\ORurS I.ARGEST SI'}:CL\l. IST!' 1:'Ii TIl E IJ F-SIG~I "'G , UF.\'H Of'I \ G

A~ U ~lA~orvcrr KING 0 . ' " ... 0 (:(>11., so TRAP" A\n:, ... ..\ SYSTE\lS.

N~OT~~I~SS, NO STU~:Ej§§~~~~I ~({ilb I~~~~~
NO CAPACITORS - f:'f (No t to Scale)

EXCLUSI VE No. 16 40f Copper Weld wire annealed so it
handtes like soft Copper wire· Rated for bet-

66 FOOT, 75-10 fer than ful/tegal power A,HJCW Or SSB·Coax·

METER D iul or Balanced 50 to 75 ohm feed une . VSWR
IPOLES under / ,5 to 1 at most heights· SrainlessSteel

naraware , Drop Proof Insulators _ Terrifie Per­
forma",::c , No coils or traps to break down Or
change under weath"r conditions . Completely
Assembled ready to put up· Guaranteed I year
ONE DES/GN DOES IT AU,: 75·LOHD - Ollly­
$1 :2.00 a band,!

d ilEAl ImpOATdnT
dnnounCEmEnT FROm

80-10 HDINITI for IWJ -Il~~~~~;;~~I;) I~ :~:; l""",r a~ , .. ~H 1.:>0

80-40 HD (NITI, f", ~~;_~;; :;,:I:..I;':~~~~,a ~,_ ."., .. ... . , . 56 :\.7:>

We're Pleased to Introduce Two New Models
Specifically Designed for the Novice or Technician

- There is /10 berter antenna at any price .. . W9QIO _ I had a Mor-Gain antenlla and liked it extremely well .. . K4JMR
_ The antenna has worked out well with very good reports. , , W2TVK _ I call only give glowing reports about it, , , WA 21RN
- I have used these fine amennas before and see 110 reasol! to change IIOW ••. W6BF - It has given me excellent service and
results. , , W6CZS _ I believe I have "sold" your antelllla to almost every ham / have talked to . . . W4AHN _ It s performance
here far surpasses any other alltellna that / hate had . . . WA 5GGS _ For several years / have used the Mor.Gain and have been
very satisfied . . . K2TSD - A m letting everybody know that it has been doing a good job for me . . . V£ 2VW - The antenna is
performing just beautifully . . . W8WDZ j6 _ /Hy 75-40 has pcrformed beautifully and I'm very happy with it . . . WB8DMB
- Another chap said he had also used it and that it was the greatest. , . W4NSP _ / do not hesitate to recommend the amennas
to others . . . KOSPR _ / heard a ham extolling the virtues of your antenna . . , WBOPTM _ / worked a notton taunighr and
the Mor-Gain was doing quite a job for him.. wA l TeV

LEAST COST. Dollar for dollar, the HD dipoles are the highest per­
fo rmance, least cost multi-band antennas on the m ar ket today. For
example: the f-band 75-10 HD dipole costs less than $ 15.00 per
band - an unbeatable low cost.

NOVICE ll CENSE OPE RA T ION. T he MOR-GAIN HD Dipole is the ideal antenna for the new-or Novice operator. As the Novice progresses
to higher license classes, he can easily re-tune the HD Dipole to the new frequencies o f his higher frequency privileges. The HD Dipole is thus
a one-time investment. HD Dipoles are available for all Novice f requencies.

LIMITED R EAL ESTAT E. Where rea l estate for antenna installa­
tion is limited, t he HD dipole is the ideal solution. Operation on 80/
75/40 meters is now possible since the HD dipo le is only halt the
length of a conventional half-wave dipole, For all around operation,
the HD dipo le will outperform any trap loaded horizontal or vertical
dipole.
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a monthly feature by

WILLIAM I. ORR, W6SAI

Antennas
Design, construct ion, fact, and even some fict ion

P endergast sltt open the lal envel­
ope with a practiced hand. He ex­
tracted a bUlginG bundle of photo­
graphs and studied them intently.
There was a long silence. Finally. I
said , "What are the pictures? Are they
porno?"

My fr iend chuckled with delight.
" They are better than that". he re­
plied with a grin. " Look at these. When
Don, K5DUT. in Cow Town (Fort Worth)
sees them , why, he'll cut his throat
with a rusty razor blade",

" 0 0 you mean that Cow Town is
loosing its claim as the Quad Antenna
capitol of the world?". I asked.

In reply Pendergast tossed the pho ­
tographs across the table 10 me.

"Look at these pictures from John,
K5JA. in McKinney, Texas" , he re­
plied. "How about a six element Quad?
A trtbander for 20,15 and 10? And how
about adding a two element 40 meter
Quad to that? And all on a 40 foot
boom! What do you think of that?"

"Did I ever tell you the story about
the Texans? Well , once an airliner
landed in Dallas and everybody was
surprised when a whole plane load of
midget Texans got off. They all had
cowboy boots and Stetson hats and
chaps and spurs and the works. How­
ever they were only six inches high.
Then somebody said to the pilot that

*48 Campbell lane, Menlo Park , CA 94025.

Fig. I-The Monster Quad 01KSJA (McKin­
ney, TX) on the ground, ready to go up the
tower. Six spiders are used on a 40 loot
boom. A two element 40 meter Quad is on

lhe farger spiders.

Fig. 2-K5JA putting the fin ishing touches
on the beam. There are six elements on 20,
15 and 10 meters. Boom diameter is three
inches and antenna weight is about' 200

pounds .

they never saw Texans six inches high
belore. And the pilot said, Well these
are ... (Editor's note: remainder of joke
censored) . . ."

Pendergast laughed unti l tears came
to his eyes. " That's a great story. I'U
have to remember it" , he said.

"Suppose you let me see the pic­
tures belore you dissolve", I com­
manded. I took the photos lrom Pen­
dergast's grasp and studied them.

"Fig. 1 gives you a good idea of
K5JA's Monster Quad. The whOle an­
tenna weighs close to 200 pounds. The
boom is 3- in diameter and 40 feet
long. In this picture it is laced to the
tower for assembly. The array consists
of six elements on 10, 15 and 20
meters having 8 loot spacing. The two
larger spiders also have 40 meter ele­
ments on them. That makes a two ele­
ment beam for 40 meters with 24 loot
spacing.

"Fig. 2 is a closeup of K5JA atop a

20 foot ladder working 00 the antenna.
Each antenna has its own coaxial feed
system".

" How tall is the tower?", asked Pen­
dergast in a subdued tone. " No won­
der these guys beat me out. Jeepers".

"John has a 160 foot tower-among
others", I replied . "Look at fig. 3. Here
is the crew hard at work. K5JA is at the
right, working on an element. The
other DXers are having a siesta at the
foot of the tower. And notice the nice,
wide-open countryside".

Pendergast sniffed. " That's OK if you
like countryside" .

I ignored the remark and continued.
"Fig. 4 shows KSJA at the top of the
160 foot tower and a catenary cable
slung down. The idea is to pull the
Monster Quad up the cable, clearing
the guy wires on the way up. The Quad
is on the catenary cable in fig. 5 and
K5JA is starling up the tower. Every­
thing looks very ship-shape, doesn't
·I?"I .

" I have to admit it does" , replied

Fig. 3-KSJA hard at work on 40 meter elft­
ment. Helpers are faking a noontime sies ta.
Twenty toot ladder in background is used
to work on antenna boom when Quad is

lashed to tower base.
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Fig . 9-The K5JA monster Quad with the
two element beam below It. In the back­
ground is the second 160 toot tower with a
wide spaced tour element, 20 meter beam

on it.

Fig. 8-The Monster Quad safely atop the
160 loot tower at KSJA. A two element
beam is affixed to Ihe tower at Ihe 80 1001

level tor "tocer' coverag~.

" How does the six element Monster
Quad on 20 meters compare with the
four element Vagi?" , asked Pendergast
eagerly.

" John says the Quad has the edge,
but not by much. Sometimes they are
equal on tests, and sometimes the
Quad is better. But the Vagi is never
better than the Quad".

Pendergast sighed deeply. " Seems
to me it's a heck of a lot easier to put
a vagi up than a Quad" .

" Perhaps" , I replied. " But you have
the advantage of multiband operation
with the Quad, as opposed to a single­
band Vagi. " I think you are just
jealous" .

Pendergast picked up the last photo­
graph (fig. 10). "Nice sky shot", he
remarked.

" Just to make you feel better, and to
realize that KSJA isn't the only Big
Shot with a Monster Quad, here's a
photo of the Quad of K20N. look at
fig. 11 . This array is five elements on
20 meters and seven elements on 15

"Well, I'll be damned", said Pender­
gast almost to himself . " Why would
anybody want a two element miniature
40 meter beam at 80 feet when they
have a two element Quad at 160 feet?
Seems very odd" .

"Simple", I replied." John says the
angle of radiation of the high Quad is
so low that he overshoots the Carri­
bean area. In-close, he uses the Mos­
ley at 80 feet. But for long-range 40
meter OX, the high Quad is at least
10 dB better than the Mosley at 80

Fig. 7-Viewed from the ground, the Quad
progresses up the ca tenary cable. The two
large 40 meter etements are visible in this

view. Quad is about SO feet in the air.

feel. What do you think of that?"
" Amazing" , repl ied Pendergast. " And

does KSJA have any other antennas to
filt in the gaps?"

"Certainly", I said. l ook at fig. 9. At
the top of the first 160 foot tower is
the Monster Quad, with the two ele­
ment 40 meter beam below it. The
second 160 foot tower in the rear has
a four element 20 meter beam on it.
That's a nice combination".

Fig. &-Operation Skyhook is underway!
Huge Quad is being pulled up the catenary
cable and is about 20 leet clear of the

ground.

Fig. 4-The 160 foot tower at KSJA with the
Old Men at the top . The Monster Quad wilf
be run up the catenary cable in the fore­
ground. A mast is rigged at top of the tower
to pass power cable used to tug antenna

upwards.

Pendergast with interest. " They cer­
tainly do big things down in Texas,
don't they?"

"look at fig. 6", I exclaimed. "Now
the Monster Quad is on the catenary
cable, just starting up the side of the
tower. This is about the stage of the
game where with my luck-I'd drop
the antenna! And if you look al fig . 7,
you'll see the Quad about halt-way up
the cable ... on the way to the top.
And voila ! l ook at fig. 8. The Quad is
at the top of the tower, safely, and in
one piece!"

" Wow", said my friend. "What a
project ! He looked at the photograph
more closely. "What is that object at
the bottom of the tower?" , he asked.

" That's a two element Mosley F·402
beam for 40 meters. And it's not at the
bottom of the tower, it is at the 80 foot
level and is aimed at the Caribbean
area" .

Fig. 5--Flnal inspection is completed and
KSJA returns to groun d level. The trick will
be to pull the Quad to the tower top without
getting entangled with tower guy wires.
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ri·Ex
TOWER
CORPORATION
7182 Rasmussen Ave
Visalia, Calif. 93277

Fig . 12-Just to prove that most rexes
amateurs are do wn-to-earth fellers, WS5­
LMN sent in this photo 01 typical Big Gun
station near Fort N orth (Cow Town). An­
tenna has 22 dB gain over a wet noodle,

claims WB5LMN.

If you're bui lding up a lot of traf­
fic ...and it fades, think about building up.
Ask us.We know all ebout up.In fact, we're
number one from the ground up...when
it comes to amateur communications
towers. We've been building them for
HAMS for more than two decades.

Whether you're thinking crank-up,
guyed or free-standing, check with us first.
We're Irl-Ex. Reliable, dependable.

When we say number one from the
ground up, we're talking about towers like
Tri-Ex's proven-in-the-field MW-65 shown
here. This crank-up tower comes in six
models.All use superior welded "W" brec­
ing that resists both clockwise and
counter-clockwise torsional loads. Itt-Ex's
MW series features top mount rotor stub
plus wall bracket for mounting the bottom
sect ion against a building. Meets EIA and
USC codes.

Write today for more information.
Build up with the best. Do it now!
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Quads over the short path (Fort Worth
to Bugtussle). So it all goes 10 prove
that quality, not quantity, is what really
counts in snagging those rare ones" .

Pendergast snatched the photograph
from WBSLMN. He turned it over and
read on the back, " This hamshack was
spotted in a vacant field near Arlington,
Texas. Don't know who it belongs to,
but thought you mighl get a kick out of
the picture. 73, and thanks lor the fine
column each month".

" Well", I said. " Obviously WBSLMN
is a gentleman and an astute observer
of human nature. This disproves the
slory I told you earlier about the six
inch high Texans!" •

Fig. l1-Showing that a/l the big signals
don't come from TeKas, K20N put up this
seven element Ouad array. It has five e/&­
ments on 20 meters and seven elements on
1S and 10 meters. OSCAR satellite antenna

is in foreground.

Fig. to-The lour element Vagi 8 1 KSJA has
been replaced with a four element, triband
Quad and a stacked, two meter array. You
can do a 1o! of things if you have the time,

space and money!

and 10 meters. r don ', know any of the '
details, as I gal the pix of the K20N
Quad from a friend. But it proves that
all the big signals don't come from
Texas'"

" I must admit I am mentally ex­
hausted from looking at pictures of
monster antennas", admitted my tnend.
" Doesn't anybody have a down-to­
earth amateur station like mine?"

"Well, I got a note from Joe, WB5LMN,
thai dispels the big Quad idea. Joe
says, 'Just so you won't think that
all the Big Guns here in Cow Town
(Fort Worth) are using Monster Quads.
I am enclosing a picture of perhaps the
Top Gun in the area (fig. 12). The an­
tenna is a genuine three element
Bandsmasher on a 12 foot boom at
13 feet. The antenna exhibits 22 dB
gain over a wet noodle.' "

"During the recent OX contest this
antenna has demonstrated its supe­
rior performance over the Monster

I



InFocus

a m on thly feature by

BILL DEWITT, W2DD

Television on the Amateur bands
Winners of 2nd Albatross SSTV When is the next contest? The week
Contest Announced! end of March 18th. and 19th brings us

the 8th World Wide SSTY Contest.
Courtesy of Professor Franco Fontt. Where do you send your log? To Prof.

14l CF, we have the results of theN2nd Franco Ponti, 14LCF. Via Dollolio n. 19,
Albatross SSTV Contest. NSEA. W9 TP, Bologna, Italy. A contribution of $1.00
and WA2FZT. captured. 151,. 2nd and helps defray the cost 01 mailing out
3rd places respectively 10 ttus compe- contest results etc.
tition. Congratulations to the winners! .

As is the case with most amateur Slow Scan StatIon of the Month,
contests, the percentage of those par- W7FV (ex K7MRO, WIIJKV, WBLFA)
ticipating who submit logs is very 10":-' , Norris Sapp, W7FV, is a long-time
A letter from Franco expresses his slow scanner whose occupation is the
disappointment lhat slow scanners kind of work that most amateurs only
seemed reluctant to send in their logs. dream about! He's the Radio Electron­
II's a lot of fun to work new countries, ics Ofhcer aboard the container ship
renew old acquaintances, and to see SIS Arizona (Radio call sign. WLDL).
so many pictures coming through dur- For the past several months, Norris
ing a contest-so why. not go one has been sailing between the United
more. step and send In your log! States and the Saudi ArabialYemen
When thai next contest comes along, areas. Norris currently makes his home
BE SURE to submit a log . in Alma, Mlch., but will be moving to
' 211 2 Turk Hill Road, Fa irport, N.Y. 14450 Cody. Wyoming in the very near future.

Complete Listing 01 Submitted Logs tor 2nd Albatross SSTV Contest

11 N5EA 186 X I ( ' OX41+ (5X23 I /- 28,B30
21 W9NTP 171 X I ( 'OX31+ (5X 'BI I = 20.520
3) WA 2ZFT 118 X I l l 0X4 ) + (SX20) I- 16.S20
41 YU2PKW B5 X I ( lOX5) + 15X241 1= 14.450
5) GBPY 60 X I 11 0X4) + 15X221 / - 9.000
61 1S0RUH 42 X I (10X31+ 15X'BI I = 5.040
7) SP3PJ 28X /( 10X4 ) +(SX27) / : 4.900
BI W6WDL 51 X I ('OXl) + (5X1611 = 4.590
91 HA6VV 36 X I ( ' OX 31 + (5 XI61/ = 3.960
10) 14LRH 29 X I (10X4) + (SX16) I- 3.480
11) ISOPEM 31 X I (10X2) + (5X 18) I'" 3.4 10
121HA' ZH 32X /( 10X31+15X I51 / - 3.360
13)G3TKR 28X /( 10X2)+(5X 13) / : 2.380
14)IOVMV 23X /(10X2)+(5X 9 )1'" 1.495
l S) PAOOXY 14 X 1 (10X3) + (5X l0) I- 1.120
16) G4CVZ 17 X I (10X21 + (5X 9) I'" 1.105
171CT 1BY 19 X / 110X1) +(5X 91/: 1.045
181 W9HR 23 X I (10X1) + (SX 71/: 1.035
191HA 5KBM 15 X I ( ' OX ' I + (5X BI/= 760
20lX E,SA BX/ ( lOX21+(5X 71/= 440
2n OJ6KA 8 X/ (10 X l) + (SX 6) / - 320
221JA2CGC 3X /( 10Xl) +15X'I / = ' 50

1) 14YMO
2) LZ 10·90
31CT4BY
4) DJ8BT
51 BRS34B9B
6) JA9CWJ

SWL
87 X I (10XS) + (SX241/:
55 X I (10X31 + 15X 1911 =
23 X I (10X2) + 15X1S) I­
l 8 X 1(10X31 + ISX18) I­
17 X /(10 X21+(SX 91 / =
3 X/ I ' OX21 + (5X 31 / =

14.790
6.875
2. 18S
2.160
1.1 05

' 05

In response to my request for infor­
mation regarding an up-to-date ship­
board station, Norri s supplied the
photograph shown in Fig. 1. Here's
Norris' description of the lay-out: " The
console houses the following equip­
ment from left to right and top to bot­
tom. Left bay-Selective ringer calling
device, harmonic filler, lKW linear
amplifier. frequency synthesi zed SSBI
CW exciter and a frequency synthesized
10 kHz. to 30 MHz. receiver. Center
bay-Antenna transfer switch, 500 wall
1.1. xmtr. and auto alarm. Right bay­
Emergency batlery charger, solid slate
emergency transmitter. frequency syn­
thesizer VHF receiver, Drake SPR-4
Emergency receiver, Receiver antenna
and audio patch panel. and another
HF synthesi zer rece iver, and my Morse
keyboard type electronic keyer." What
a mouth-watering collection of gear!
(Note from W2DD: Back in the twen­
ties, the first question on the Com­
mercial exam was to draw a complete
circuit diagram for a shipboard instal ­
lation. I would hate to have to draw
the diagrams of all the gear that is in
Norris Sapo's command on the SIS
Arizona!)

Norris sent atong two views of the
WB9LVI-designed scan co nverter he
built using PC boards supplied by
N3TV and W3LY. see Figs. 2 and 3.
Regarding the pictures, Norris says,
" This is my completely homebrew
version of the WB9LVI scan converter
(both fast to slow and slow to fast)
and built-i n W0LMD keyboard.

"This is the first homebrew project
I have built since I was first l icensed
in 1959. It is also my first experience
with IC's and I built it without any
knowledge about how integrated cir­
cuits work. It contains 23 PC boards
and around 300 ICs!

"Building this unit was a real edu­
cation for me-and a terrific challenge.
r had a lot of help from N3lV, W3LY,
K4CNP, and WBOZA, working out the
bugs."

Norris' scan converter with built-in
keyboard is another shining example
of what a determined amateur can do
a te homebrew. It must have been a
most rewarding moment when the last
bug was eliminated and Norris sat
down to operate that beautiful piece
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My account number Is

Subscribe now f o r $9.95

Modern Electronics will be the
" how to" megaziM for hobby
electronics that will Ippell to ex­
pert Ind novice a like. It'll be the

most colorful , most exciting,
most inform.cive electronics mlllla­
;riM to be found on Iny newsstlnd

Subsc:r ibe todlY .t the low intro­
d ucto ry rl lt of $9.95 .

...·......iI....· P"OIo<*>-. ,ft10 ern .-...\
electroni

verter. Dick's FT-101 transceiver gets
a little added punch from a Henry 2K
linear. His antenna is a Mosely Tri­
bander.

In a recent letter. Dick oilers the
following comments regarding SSTV
operation in the 20 meter band: "In
regards to frequencies, I had a aso
recently with W4CVS. He suggests we
retain 14230 as a call up frequency
(only) and add 14240 as another. Then
asos can move between the two after
the initial call upon either frequency.
I think this would work out great by
still retaining 14230 and yet moving
guys off-since 14230 gets awfuny
jammed." (Note from W20D-Sounds
like a good suggestion-why don't we
try it?)

Dick is working hard to make WAS
on SSTV. He's also a strong contest

odern
...c.ronics

here!

Regular Sub. Price will be $12.00

Modern Elect ronics coven all
facets o f hobby e lectronics. But
its -.ditori.1 IpprOleh w ill be dras­
ticelly different from thlt of
othH rMQUinllS .Ireedy in the

field. Tho. other publicetions do
an Idequat. job for the ejee­

tronics enthusiast who's a lready
fi rmly entrenched in t he hobby .
But they completely OYllrlook the
millions of IMWCOmllrS to hobby
electronics_

We 'll cover personal computers,
ameteur redio , stereo, eB, experi·
",...tll electronics, short wave
listening, end ,.mote control
modeling. Modern Electronics will
be fu n read ing in a ll I reas .

is
a dazzling, fresh

approach to hobby
electronics, new
from the publishers
of CQ.

-------------------------
~n 14 VANDERVENTER AVENUE
~...-c. PORT WASHINGTON. NEW YORK 11050

all -out for SSTV. No small wonder­
Dick's vice presi dent of the JPL
Amateur Rad io Club. N6V was the
club's special ca ll sign for the Mars
picture transmission, enjoyed by slow
scanners everywhere (and shown to
millions on broadcast TV via the Today
Show).

That "exercise" really sold Dick on
SSTV. He didn't own any slow scan
gear, but when the N6V operation was
finished he says, "I saved my pennies,
studied for the Advanced class ticket
and made up my mind that I'd get on
SSTV or bust" . He passed the exam
and the accompanying photographs
tell the rest of the story.

Figs. 4 and 5 show the well-equipped
station of K6SVP. SSTV gear includes
an RCA camera, Panasonic 9 inch
monitor and a Robot 400 scan con-

Fig. I -Norris Sapp, W7FV, is the Radio
Electronics Officer who presides over
this beautilul shipboard station on the

SIS Arizona. See text lor details.

01 gear!
With his move to Wyoming coming

along, Norris has sold a good share
01 his amateur gear-but wilt be back
on the air, full force, once he gets
established in the wilds of Wyoming.

In addi tion to his amateur rad io in­
terest, Norris is an avid photographer
and outcoorsrnan. He likes trout fish­
ing, camping, and banging around
mountain trails in a four wheel drive rig.

Thanks to Norris for sharing those
fine pictures with his slow scan friends.
Aller seeing that excellent combina­
tion scan converter and keyboard, I'm
sure that I'll have many requests for
info on the availability of the PC boards
for the LVI scan converter. Sorry, W3LY
reports that there are NO MORE " LVI"
PC boards available PERIOD. WaOZA
does have PC boards for the LMD
keyboard.

If there are any other slow scanners
out there on the high seas pounding
brass-let us hear from you !

California Video De Luxe,
K6SVP's Station

Dick Piety, K6SVP, of La Canada,
Ca. is another six -lander who's gone

Fig . 2-How esoteric can you get with a
scan converter? W7FV combined his LMD
keyboard with a WB9LVI..cJesigned scan
conver ter to prOduce this tOfrnotch piece

of slow scan gear.



Fig. 7-A/I that SSTV gear and a micro­
processor tool Ron Tauber , K9RT is realty

WITH the digi tat age.

Fig .6-1f you're short 01 desk space and
want a neat-looking shack, try K9RT's
stunt ot using shelves. Note the books
and other publications right up to the
ceiling. That's eflicient use of floor space!

6. Place a 470 pfd. capacitor in
parallel with A92.

7. Turn on and see the difference.
Several amateurs who have tried this

modification have expressed satisfac­
tion with the appearance of the display
minus the so-called cross hatch look.
It should be understood that this kind
of modification may be in conflict with
the condi tions of the Robot warranty,
(I'd suggest checking with Robot di ­
rectly.)

Although I have not personally
tried this suggested modification by
VE3BSZ, I have discussed it on the
telephone with Joe Hawkins, President
01 Robot Research. Joe's comments
are, in effect, as follows: "Robot tried
a system virtually the same as de­
scribed by VE3BSZ's originally and
switched to the present circuitry be­
cause of an apparent improvement in
display sharpness offered by the cross­
hatch pattern (created by a blanking
effect between pixels). The addition of
the 470 pld capacitor across A92
reduces bandwidth of the video, and
although it has a smoothing effect. lt
reduces picture definition." (I hope
that I have not distorted Joe Hawkin's
comments by poor note-taking during
our phone conversation!)

It will be interesting to see who
tries Ron Kramer's modification, and
what their reaction to the picture
quality will be. Comparison of various
modes of display without any stand­
ard of reference can lead 10 confused

Modily Your Robot 400?
Remember The Warranty!

The thought of modifying a Robot
400 scan converter evokes about the
same feeling as coming out against
Motherhood, Baseball, apple pie, and
THE FLAG! But an epistle from north
of the border suggests just that. Ron
Kramer, VE3BSZ, of Pori Colborne,
Ontario. Canada has come forth with
an extremely simple "mod" for the
400. The purpose of the modification
is to eliminate the individual pixels or
cross-hatch look typical of the 400 fast
scan display.

Here's how it goes;
1. Remove IC 104.
2. Bend pins #1 and # 5 UP.
3. Solder a jumper from pin # 1 to

top of pin # 4.
4. Solder a jumper from pin # 5 to

top of pin #2.
5. Re-insert into socket. Make sure

that pins #1 and #5 do not go
into socket.

Fig . 5-Llve camera shots add a great
deaf of in terest to an SSTV contact.
K6SVP keeps his RCA camera on line all
the time. That's a Henry 2K linear lust

visible in the backgroundl

a button. I may use the microprocessor
for normal functions, or in the second
position, it becomes a slow scan key­
board feeding a Robot 400. The 30
LEOs in the middle serve as a cursor
to show me where I am at all times,
when being used as a slow scan
character generator. The camera is a
Sanyo with a Macro Zoom Lens,
monitor is a Shibaden 9 inch job.
Toughest pari of the whole project
was building the case!"

We're asking Ron to tell us what the
"normal functions" of the microproces­
sor are, and more details about the
total capability of this unusual unit.

Apart from the newsworthy MP unit,
the picture of Ron's shack shows one
way to hold down the (floor) square
footage consumed by an extensive as­
semblage of amateur gear. Ron 's use
of a neat shelving arrangement for all
of his amateur gear plus logs, books,
and publications is both useful and
unusual. Thanks Ron, for the pictures
and letter, but PLEASE, more info on
that beautiful microprocessor unit!

r

Fig. 4- K6SVP can look ou t a t the beau­
tilul palm trees waving in the breezes as
he operates this delulfe SSTV station.

Fig. 3-Here's the LVI-designed scan
converter all by ilsell prior to Inclusion in

the console of lig. 2.

competitor. In a recent contest he
racked up enough points to win third
place but lacked info on where to send
his log! (See above SSTV contest
item, Richard!)

Here's another interesting quote
from Dick's leiter; "If you have not
heard, here's what must be a FIRST;
I had a 2 way exchange 01 pictures
on the 27th of November with Fred,
W7UKG who was in a 747 jet at 39,000
feet, over St. Paul Island headed for
Japan. Fred is a 747 pilot (and a slow
scanner!). I believe he had a recorder
on his lap patched into the plane radio.
What will happen next?" Well, there
you are, another example 01 how
slow scan can be fun.

Dick's amateur-related activities in­
clude giving talks on SSTV to local
clubs and handling the sale of the
N6V-Mars SSTV picture tapes. (A real
collector's item.)

Thanks to Dick Piety for the fine
pictures and letter regarding K6SVP's
SSTV operations.

Microprocessors Plus SSTV­
Perlection De K9RT

II's a temptation to hold this story
for later publication with more details,
but the photoqraphs of a mfcroprcces­
sor!SSTV unit built by Ron Tauber,
K9RT, of Lombard, III. are so good that
I am publishing them NOW.

A letter accompanying the general
views of Ron's shack, Figs. 6 and 7
and his microprocessor keyboard!
control unit, Fig. 8 contains only the
following information; "At the press of
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DEPT: 31 Po. Box 259
l ittle Neck. N.V11362

"An ideo whose tme has come." It's
new. Persona~zed and one of a kind.
GrOLP III Sales has designed tm
beautiful '10 karat gold ring fa you.
the AmateIJ Radio Oceroto. Each
ring is personalized with ycu col
letters. Both sides are exquisitely
I'<rdcrafted ard _ the syrrtxlls
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lAll towers discounted . Prices start
at S153.00-lessdiscount.
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results. If you decide 10 try this idea,
my suggestion would be 10 include a
resolution char t as one test object in
your evaluation and standardize your
viewing co nditions to the greatest ex­
tent possibl e. If you do try it, please
drop me a line and tet me know what
you think of it.

Final-Final
We'll have more info on the early

days of slow scan directly from the
reports of Cop Macdonald in the April
issue. Please keep those letters and
pictures coming my way.

73 de Bil l, W2DD.

Fig. 8-A nitty combination or an SSTV
keyboard and a microprocessor. K9RT
built this beauty and i t really works. See
text lor the meager details and we'lJ

bring you more into next mon th!



a monthly feature by

IRWIN MATH, WA2NDM

Maths Notes
A look at the technical side of things
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Fig. 4-Solar Cell A udio A mplifier For
Increased Sensitivity.

and below this point. The purpose of
R1 IS to limit the current through
the LED to a safe level and the pur­
pose of the 10 ohm resistor is to allow
a portion of the modulating signa! to
be observed on a scope.

Note that we have only discussed
a.m. modulating systems here as they

(Continued on page 85)
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Fig. 3- Simple "A ntenna" Methods For
Optical Communications.
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to provide varying high level audio sig­
nals to the primary of a step-up audio
transformer (such as is normally used to
match a spea ker to an audio stage).
The secondary is connected In series
with a fast-respond ing lamp such as
a no. 222 or 1-2 volt penlight lamp and
a voltage source that is half the norma!
lamp voltage. Source or

With no input, the lamp glows at detecto~""",,

half the brilliance. This IS analagous I :
to an a.m. transmitter with no modula - ""tJ....,/
tion. where the carrier sits at 50% out-
put. When we now speak into the micro-
phone, the stepped up audio adds or
subtracts from the lamp battery and
the lamp flickers at the audio rate. Best
results (100% modulation) occur when
the aud io level just cuts off the lamp,
or just allows it to reach full brilliance.

The lamp transmitter works reason­
ably well with audio signals but the de-
lay of the filament when heat ing or
cooling severely limits the frequency
response of such a system to audio
alone-and not even high fidelity audio.
To increase the modulating bandwidth,
we need a much faster light source.

The requirements for high speed
with reasonable output is nicely met by
the light emitting diode. These devices,
some of which will respond In nano­
seconds (10-9 seconds) are the ideal
choice for optical communicators.
Figure 2 is the schematic of a simple
modulator stage that will accommodate
most common LEOs normally avail­
able by adjusting the potentiometer,
the bias of the transistor is varied until
the LED is at its half output point.
Then, audio will cause it to vary above

R

LED ..,.

,--jf--1--~~~ 2N2222: or similar

~---_~_~+10v_

Fig. 2-LED Modulator Discussed In
Text. This Circuit Will Drive Most Com­

mon L EOs.

'"
) I

Audio
input

'K
>-:L
~

10K

II
-e

would be appropriate to discuss this
form of "sub-microwave" operation
here.

The basic optical transmttter.Hke its
lower frequency counterpart, accepts
audio, video, etc. signals and uses them
to modulate a carrier. The carrier in this
case, is light. Depending on the applica­
t ion, either visible or infra-red light
can be used. The modulation techniques
are the same for either. Figure 1 is the
schematic of a very simple modulator
for white light. Here, we are using an
old standby, the carbon microphone,

"S Melville Lane, Great Neck , NY 11020

Carbon 1:1.1'1r-_--,. --'>+Vcc
mlC -...- lsee text}

Fig. 1-Ultra Simple Audio/Light Modu­
fator. The Transformer Can Be A Com­
mon Audio Output Type Operated

Backwards.

After our two crevrous columns on
Fiber Optics, we received a number of
letters requesting information on optical
communications directly through the
air-without fibers. Since this type of
system IS basically electromagnetic
(light being just extremely high fre­
quency radiation). we thought that it
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Th is month by

ROD LINKOUS. W70M

DX
News of communicat ions around the wor ld

The CO OX Awards Program
5.S.B.

S.S.B. Endorsements
310 F9RM 21!> ..• W6FET
310 IOAMU 215 ..• WBl l C
310 . •. WA2 RAU 2SO J HIEIG
3OO . •. K6JG 2OO 11 0 WH
3OO • •• K9MM 2OO JlilEIG
300 ...SM SS8 200 WBOCGJ
3OO . •• VEZWV ISO•.. JH1EIG
300 . .. WB60XU lSO . .. W8 OCGJ
215 .• .J H1EIG 2BMHz HIBtC
215 ...K3EH

C.W. Endorsements
3OO ..• K6JG 200 . . . OK3FO
27!> • •. K9MM

Comple te ru les afld applicatio fl l orma 10' tI,. co ox
Awards prog'am can be oblained by aeflding a buai.
neSS si ze. No. 10. eflvelo l'OJ , ael l·addreaaed afld
al amped 10 ; "CO OX Awa,da" , 5632 41th Ave fl ue ,
S W.• Seat1le. Washiflgto fl 981 36 U.S.A.

lively discussion on what is a sign of
success in OXing. The OXCC and WAZ
certificates were the lirst answers. The
OXCC Honor Ro ll eventually evolved
as a point of common agreement only
to fall through an attack of logic by
the technically minded partic ipants.
Before long, the appliance operators
began to agree . The OXCC Honor Roll
was a yard stick but not without a
serious flaw-the requirement of time.

Then on the round table, a young
newcomer to OX said it all-"Ihe
OXCC Honor Roll is an unrealistic goal

D id you ever ask yourself, why do
I chase OX? The answers will vary
widely from the satisfaction of the ac­
complishment to the significance of an
international communique. The pursuit
of the aSL cards from the OX station
usually for an ultimate OX award is
the standard answer.

DX Awards-Another Point of View
What is in the certificate for OX ac­

complishments? The answer again
varies as widely as the personalities
in the game. Yet there is a common
thread-pride.

When you go into the avid Dxer's
shack there are normally two certifi ­
cates (at minimum) hanging for all to
see-OXCC and WAZ. Even OXers
with the smallest shacks find room to
display them. Why? Simply, the pride
of accomplishment and being a mem­
ber of the OX community.

Some spend a lifetime of dedica­
tion and devotion to accomplish what
seems to be an impossible goal-Io
get to the top , the Honor Roll. To be
among the best of their peers is wort h
any cost to some. Not unlike other
goals in life, the road to the top can
be a clean, honest highway or a dirt
track. Sometimes the difference is only
a point of view.

Recently on a OX repeater (as a
visitor to the area), I listened to a very

'5632 47th Ave. S.W., Seattle, Washington
98136

S32.. . JH 1EIG
~ •. . KP4AM
534 ... IBKUT

292 VEI BOT
293 WABlWK
294 0 KSNC

53!> ZS6eOK
SM G4BYA
531 •• . Hl acOS

C.W.
295 OL3NU
296 BJ2Cl
291 K5M HG / B

for me. II takes at least ten years 10
make it. You can't work them if they
are not on and there are over twenty
countries that haven't been on in the
last five years."

An Honor Roll-er joined in the round
table with, "except for those countries
that have not been on, I've worked
everything else at least once in the
past five years." He did agree that a
fellow Honor Roll-er who had been in
ill health has been off the air for
about six years and is still on the roll.

Now we know the problems, back
to the basic question-what is in OX
accomplishments? A close friend of
mine doesn't have the certificates but
he has all the countries. Mac McCul·
loch, W7 Always Picking Apples, has
a log book with entries that boggle
even the avid Dxer'a mind. He doesn't
normally OSL. (I treasure one of his
rare hand made cards.) His pride in
OX accom plishment is in his attitude.
He qualifies for most OX awards and
the Honor Roll but they aren't neces­
sary to him. He knows that all of us
locally know he has worked them
while some of us didn't. His honesty is
such that proof isn't required. His
inner pride in the accomplishment in
having made a clean contact, which
to him is the OX game. Even with ill
health. Mac is in there working the
OX and giving a helping hand to
others. He is an avid DXer personified.

Back with another point of view. A

The YL voice of the Eastern Carolines is
Sue Moses, KC6SM. From her Ponape
home, Sue runs nettie in and ou t of the
islands when not g iv ing many a new

country. (Photo KG6SW)

George Gia comin, 13DS E (c en te r) o t
Vicenza, Ita ly was the guest ot Larry Ryan ,
W7GDP, (right). Joined on 8 trip aboard
a Puget Sound ferry is Bill Guimont,

W7KW. (Pho to W7II T)

Conventions are a great time for DXers to
finafly get together . Here George e zecc­
min, 130SE (left) and that trave ling OXer
Don Riebhoff . K7ZZ (CT4AT, XU10X, etc)
meet in Seattle, Washington. (Photo W711TJ
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CO OX Honor Roll
The CO e x Honor Roll recognizes those cxers who have submitted proal of
confirmation wi th 275 or more countries lor the mode indicated. The top SSTV
Dx ers are also listed. The ARRL excc Country List, Less Delted Coun tries, is
used as the country standard. Total number of current countries on the e x e c
list as of this listing is 319. Honor Roll li sting is automatic when submitt ing appli­
cation or endorsement for 75 or more countries. To remain on the CO ex Honor
Roll , annual updates are required. Honor Roll updates may be submitled anyttime.

The ca WPX Program
Mixed

613.. DA1DS 616 K7LAY
6 1<4 . WB9CG l 617 HB9AFI
6 15..VE20GO 618 K5GOE

5.5.B.

W6HUR ,286
CJ7CX ,285
OE3WWB 285
G3KYF 28<4
N6F X 284
K3EH • . . . . ,. 283
N6AW ...•.. 282
WB2RlK 282
VV1LA 282
WA4WTG .. 281
WAlKOI ... 281
XE2YP •.•..• 281
N2SS 280
w900 280
OL1 MO . . ' .. 279
K<4SB 279
OK1MP 279
W70M . . • . . . 219
VE7HP 217
K8UG 275
W8llC 275

W<4BOY •.•. 291
K9MM 289
OJ1CX ....•. 218

1661 . . ,W4BQY
1662, . . N2CC

VPX

1013 12lPA
IOU vE1ANH

132 . VE3-909<4

c.W.

K6JG 300
Ol3RK 297
N6FlC 297

F9MS 297
G300 296
HP1JC 296
OZ3S K 296
W2CNO 295
JH1ElG 29<4
OJ9ZB 293
Ki!lAQV 292
KBPYO 292
WA2HSlC 292
VE7CE 291
W6FET ,291
waYCB ' .. ' .291
Ol6KG 2B9
G3WW 269
OE1FF 2B9
W6FW 269
K4HJ E 268
SP5BSV 268
YSIO 286
OK2BI 287
G3RWO 286
K1KNO •.... 286

I OI I IlVRS
I012 W4BOY

1658 . . . PY2RG
1659 .. ,VEl BOT
1660 ... OKICKW

Endorsements
M,.ed 1500 W2NUT. 10!i0 DLIMD. 850 HB9AF I. 750

KOOEO. 700 YUIOBA. VE1OP. 650 K9UON, 550
WB9CGL. <400 DK6KC. VE2DGO. OA10S, K7!.AY.
K5GOE.

SSB: 1150 K2POA. 950 DL1 MD. 700 ZLl AGO. 650
W4BO Y. 600 16CCI. 500 12LPA. <450 15AFC, 300
11YRS. VEI ANH.

CW : 1000 W4BOY. 900 K5UR , 650 OKI KYS. DLIMO.
KilOEO. 600 lZlXl. 500 VE3HlC. K8LJG. NeB M.
450 JHlVRO. soo N2CC. 350 K6ARE. 300
OKIOKW. PY2RG . VEIBOl .

80 meters: OKI OKW
160 mele~ : OK1DKW
As,a ' 15AFC. JHlVRO
Eu.ope . II YRS. OKIOKW. JH1VI'l0. DKBKC.
NO Ame...;a : OK1KYS. VEIBDT. K5GOE.

Com ple le rule. 10. WPX can be l ound in Ihe Mly.
1916 ,n ue 01 CO Magaz,ne , Apphca,ion lorma may
ba obtained by sending • bu.,nen·.iza.•ell.
. ddre. sed.•t8mped en"e lopa 10 "CO WPlC Aw..d.··.
5014 M indora Dr" To rrance. ce 90505. U.S .A.

WPNX
107... WB3OCT

Bouvet. Just think Fernando Juan
Fernandez, EA8CR and Dale Hoppe,
K6UA worked WAZ on 75 SSB. The
OXCC and WAZ certificates are two of
my prized amateur possessions. So
the answer to my question-pride in
accomplishment. Without the pride
they are shallow pieces of paper as
purchaseable as the gear we run.

5.5.B.
W9KRU 306
I<4ZS0 , . .305
KH ISBB 305
W41C 305
KISWR 30<4
VE2WY ...•. 30<4
VE3GMT 303
ZllAGO 302
K9LKA 301
W6NJU .. .30 1
WB60XU 301
XE1KS 301
ZS6lW ..•. 301
K6XP 300
VE3GCO 300
W3GG 300
15WT 299
W6KZS ,299
W90 HH 299
WiSD 299
VV I KZ 299
EA4LH ..•.•. 298
N4MM . • . . 298

55TV

c.W.
W90WO ..... 30<4
NQAV ..•... 30<4
W6IS0 • • .301

W6EUF 312
W6REH 312
18AA 311
rszv 310
1T9JT ... . • . 310
K<4 RTA •. ... 310
W6KTE . . . . . 310
WiOLO ..•.. 310
K&JG 309
K80YZ ..•..309
Sr.l6CKS 309
SM6CWK 309
WA2EOO 309
F2MO 308
K6EC 308
K9MM 308
OE2EGL 308
SM5SB 308
W40PS . . • . . 308
WAISAHF 308
18VRK 307
ZL3NS 307
16flO 306

W8KPL 310
W4YWX 3lNl
W2GT ...•.. 301
W8LY .. . . .•. 305

W6PT .•.... 319
K6EC 316
ON<40lC •.•.. 31<4
W6ID 31<4

W6YEK ..... 106 G3IAD ..•.•. 100

W2TP . ..• . .31B
IBA MU 317
WA2RAU 317
Ol90H •. . . .316
G3FKM ..• . .316
K2FL 316
Tl2HP ....•. 315
W<4EEE 315
XE1AE 315
W3NKM ...•. 31<4
W6RKP .••.. 31<4
W90WO 31<4
K<4MOG 313
VE3MJ ' .. 313
VE3MR ..• .. 313
W3AZO 313
W4SSU 313
W6EL 313
W9JT 313
F9RM 312
t8KOa 312
K6YRA 312
W20K 312

Vidual or organization. This speaks
well of DXCC's acceptance. He was
swift to compliment Bob White, W1CW,
for the manner in which he executed
the trust vested in him through those
shaky years.

I share that basic premise, the
DXCC and WAZ awards are the ulti­
mate in DXing. internationally recog­
nized accomplishments. Yet the WAZ
was a much bigger challenge than the
100 countries. Gelling those last two
zones was an unbelieveable leal: al­
most as tough as working Malpelo or

Contests and DX are the subjects when
these three Northwesters ge t logether.
(left to right) AI Clark , K7UR. is a frequent
low-band DX conles t winner. Tony Gar­
land, N7DX, was the 1976 All Asia c.w.
champ. Georg e Loetz, K7NF, the Western
Washington OX Club president is mister
consistent con test and DX performer in
many ways. Taking in the discussion is
the gal who's support makes this column

possible, my XYL, Donna, WB70 UN.

F. A. "Jett" Je"eries, G8PX, is Ihe ats­
tinguished gentleman behind the mike at
his Oxtora OTH. The neat shack includes
a homebrew 4CX250B linear and antenna
couplers. Jeff is active on the low bands
and 2 meters. His DX activities recently
qua lified for a CO DX award lor 2XSSB.

The big signals gOI togelher to lell a DX
convention how to do it. Rush Drake,
W1RM, (left) told over 500 how to pu t up
those BfIIlG antennas and John Devlodere,
ON4UN, spoke to the group on (wha t else)

80 meter DXing. (Photo W711T)

Japanese OX friend recently wrote to
me about OXCC. To the JA OXer,
OXCC is a supreme award for IWO rea­
sons: 1) it is perceived as an IARU
award and 2) the integrity of the deci­
sion process. The letter was basically
about a recent violation in Ihe rule
decision process. He thought that
many in the USA did not share their
(JA) alarm in the seriousness of the
decision which challenged the integ­
rity of the award. The letter closed
with a different insight into OXce-it
is not an ARRl award, it is the recog­
nized international standard for OX.
As an issuing agent, ARRl manages
DXCC. Granted it is not technically an
IARU. However, it is perceived by most
to be an international award. There­
fore, to a foreign DXer, the DXCC rules
are international law above any indi-
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C.W.-Phone WAZ
4168 ... K6ACU 4173 . , , KSETA
4169 . •. JR1BAS 4174 ... 16ANZ
4170 ... JH1PEZ 417S.•. I6CCI
4171.•. N7SD 4178 JASJGY
4172 ... KL7G N 4171 JR3PYW

Tile eom plel e rul.. 10' an WAZ. a*a.d. are found
in 'lie tol . y, 1978 i ...ue 01 CO . Appll eatlOn blank. and
rep.",ts of lila ru le. may be obtaIned by Hndlng a
sell-addrened. ".mped envelope 'o l lie OX Ed rl or ,
P.O. Bo~ 2'OS, Winler H.ven. FL 33880.

I,

MC:IN:h,1978 • CO • 75 ,

working that area today- will tomorrow
etc. But there is one thing that I found
that I could not d o and that was work
USA only if there was any opening to
Europe. The USA was 5X6, Europe
was 9XS + 60; work the states and
you' re out of your mind. So I would
have one station get me a list of USA
stations and another get me a list of
European stations. Then take turns be­
tween the two lists. That was a way I
could keep a lot of the uproar down. I
say down, but not stop it. There is no
way in the world of stoppi ng it. An­
other thing I thought that lists gave
the guy with 200 walts, and a ground
plane a chance, as I did work quite a
few of them. But if it was just left up
to them to call me direct, I never
heard them.

The proud owner/winner 0/ those awards
is Luis P. Caamano, HISLC. Most DXers
in the game for any time can show you a
HISLC OSL, as Luis is not only very ac­
tive but OSL's. He gets a lot 01 help Irom

his OSL manager W2KF.

Joe Cauc hi, 9H4L, has over 200 countries
since being licensed in 1973. Joe is one
01 twelve 9H4's (9H4A thru 9H4L); only 11
operators as 9H4J is the Malta technical
Institute station where Joe leaches. The
r ecent addition 0' a homebrew quad
makes DXing a li t l le eas ier than the
ground plane. He reports the island of
Gozo is 9 miles long by 4.5 miles wide

wilh a population of 26,000 people.

Lynn Igou (exKA6YL) and her supportive
husband Bob (exKA6RI) traveled over
5,000 miles to meet Len Kaufer , KG15SW
(right) in person lor the ' irst time in
Seattle. Yet when the Igou's were in
Okinawa it was less than 1,000 miles and
OSO 's between them were 'requent.
Lynn is now in Germany using her new

call DAJGF.

J chose was the IT8SM operation from
Chad. This was one 01 the most suc­
cessful operations from a real rare
country. Thomas Meadows, K5CO, the
operator of IT8SM was home on leave
and took lime to write to me about the
list system from his point of view. He
gives us an insight that is rare and de­
serves to be shared . _

DE ITSSMI K5CQ-8T I tried every
type of operation that I could think of:
wide open , come what may; USA by
call area; USA wide open; Europe
wide open; Europe by call prefix:
Europe only; USA only; North Europe
only; and South Europe only. Also, not

The 80 Meter Spar'
There is an unwritten code among

the SO meter DXing gang that warrants
proliferation to the other bands, Unlike
20 meters, the presence of OX on 80
is spolly and isolated often with only
one DX station on at one time. There­
fore, the OX pileups are usually man­
aged. Management takes on many
forms but one thing is standard-re­
ports shall not be relayed. In order to
work a DX station, both stations must
get their reports through. The OX pile­
up manager or mcee will tell you il it
is a valid exchange. If not , it usually is
not logged and no QSL cards can
result.

The old scheme of saying " thanks
for the report" and " you are 55" won't
make it on this band. The entire gang
on frequency sense a common bond
and have vowed to abide by a com ­
mon code. Thus. you'll find one station
getting more than one try as the prop­
agation changes. The sense of com­
radery is keen making 75 phone
OXing a pleasure even when times are
tough and the rules are rigid.

Feedback
In a recent column, I discussed op­

erating by the list system. The example

1404 Vt<2AVZ
14OS HB9AHL
1406 JHlIAQ

1401.•. K7RI
1402.. . WB2NIC
1403 .• ,KlALL

OX Hot Spot
Again it is Saipan, the Marianas. At

least for 40 of the 48 hours during the
1977 CO World Wide DX contest it
had the holiest mike in the world, Chip
Margelli, K7JA. the 1976 World Wide
c.w. champ as KP4AST was headed
for the world phone record when the
flu bug look him out lor eight hours of
bed rest. But not until he had a great
start as KG6SW. After some rest and
tender loving care from the Keuters
(Len Kaufer is KG6SW), Chip got back
to the mike for another go at a much
slower pace . Yet. he broke the world
single operator phone aso record . He
had over 5.000 contacts in less than
40 hours (a rate 01 over 125 OSOs per
hour). It is no wonder that Chip is
considered by most contesters as Mr.
Uno (Mr. Ichiban to the JA's).

For those station buffs: the KG6SW
station is at 1.000 feet above sea level
with a clear shore in all directions.
The antenna system includes a Mosely
TA-36 at 60 teet and a Mosely S402
two element short 40 meter beam at
40 feet fixed on Europe (guytine prob­
lem). The rig lineup is a Kenwood
TS·820S with external VFO to a Drake
L4 linear. Doesn't sound like the
standard big DX contest station and
it isn't. But Len keeps it in top per­
formance as he handles a lot of traffic
in and out of Satpan. The typhoon
threat means the antenna system
comes down and goes up in response
to wind warn ings, Therefore no big
antennas, Since January 1971 , Len
has been one of the most consistent
DX signals from Zone 27.

The WAZ Program
Single Band WAZ

15 Meter C.W,
2... EA8BK

15 Meter Phone
3. , ,JE1BSD

40 Meier C.W.
4 . , .JA8IEV

20 Meter C.W.
29 JA6BVU 31. .. JA2RGH
30 JAllBX

20 Meier Phone
66 W4NNH 69 . .. JAJDX
67 K60C 70•.. 18MPO
68 DF70K 71 ... 18K06

S.S.B. WAZ



A very lired and recovering (from the lIu
bug) champion Chip Margelli, K7JA. Chip
holds the current CQ WW c.w. title and
the All Asia e.w. record. With the short
operation Irom KG6SW he may now be
the new holder 01 the Oceania phone
record. Here he sits at the controls 01 the
modest KG6SW sl,.Iion 2 minutes after
the final gun of th6 1977 CQ WW phone

contest, (Photo WA7WMB)

Another thing was the equipment I
had to operate with. All of us are use
to good receivers and transmitters
here, but over there you have to get
along with what you can get your
hands on. I was using a very old RCA
SSB-l Mark IV. They were so old they
must have come over on the ark. They
had SSB filters but were still 6 KHz
wide. Both the transmiter and receiver
were crystal controlled . Try that one
on for size during a ten thousand sta­
tion pileup. The antenna was a ground
plane, that was all I could get up. And
there was no way to get any good
equipment into the country.

As for the bad operators: Yes, I
must say I was bothered by them. In
fact at times they just about drove me
out of my mind. But even though the
USA amateurs are the best in the
world, they even have a few bad ones.
But overall, when you figure how many
amateurs there are, it is only a very
small percentage that are that way.
But those small few can really make
things bad for you from that end. The
worst to me were the ... (ed--quess
who.)

Chris Pag6, G4BUE. operates this neal
shack on a/l bands. The antenna system
includes a 2 element quad at 6S feet with
slopers at 7S /eet for 40 and 80 meters.
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Next, let me cover a few you did
not say anything about. of which I
think something should be said. Here
we have the guy who gives his call 52
times, why?- I don't know. Next
there's the one who is in the pileup
and when you return his call, this is
what you hear "Roger n aSM, worked
you a few weeks ago. Got your card
all okay, just wanted to call you and
tell you that you were still 5 by 6."
Then there's the one who gives you
every bit of info that he can. His whole
life history, station setup, power, an­
tenna, weather, and what he had for
chow at the last meal. So you sit there
looking at the receiver with a stupid
look on your face wishing this guy
would go away and get losl. Now we
are working by call areas and what do
you hear? It goes something like this:
"naSM when are you going to get
to the eights?" Myself, I thought the
eights came after the sevens and be­
fore the nines. But I guess some of
them can't count.

About the mcees: They are the ones
who I really liked to have in there
helping me. Some of those guys
stayed around for hours trying to keep
things from getting au fouled up. In

Bell Fllho, PT2JB, is the awards manager
lor L.A.B.RE Bell a/so serves as the CO

DX awards checkpoinl/or Brazil.

all, I think they did a great job for me
They kept a lot of stations off of my
back, policed the frequency, and over­
all made things run much smoother.
But I don't think they got as hard
nosed as I would have liked for them
to be at times. If a station is going to
be a fool on the air, let him know it.
Tell him that he is making a fool of
himself.

The ones who never get any credit
for any of this DX operation is the
aSl manager. What he has to go
through! A card comes from someone
who is not in the log, then it starts.
The card is returned to the station who
sent it. Back comes a nasty letter
telling him that he is wrong and he
knows for sure he is in the log. Next
a phone call about it; then if the OSl
manager gets on the air, someone is
always on his back about not being in
the log or why hasn't the card been
sent. Here comes the card with no
SASE or money for postage. So they

want the guy to pay for the printi ng of
the cards and then supply the cost of
postage on top of it.

I also worked as K5CO/5A from
libya. libya does not issue calls them­
selves. But I did get an okay to oper­
ate in the twenty meter band. But
under that call I onty worked about
one thousand stations. And tried to
make sure what operating time I had
was during the time the band was
open to the USA. I only worked about
ten percent into Europe. I tried to stay
away from the Europe hasset as much
as I COUld, as I knew I could only
operate for a limited amount of time.
You know, work, sleep, etc. Knowing
that I was only going to be in that area
for a short time. That is after I got
permission to operate. I was there
fourteen months before I could make
any head way. AR

That sneads a different light on
things. It is quite apparent the sacri­
fices some DX stations go through to
give us another new one, and we are
often unaware of what it took to put
the station on the air. Fortunately for
us all, he is headed back to Africa for
another tour of QRM. This time he will
make a try to put both TV and TZ on
the air. As I tried to say before, when
you hear a DX station working the
pileup, observe his rules. There is
usually a very good reason why he
chose to work the way he does. He is
doing us a favor and it is not the other
way around. Thanks to Thomas Mea­
dows, K5CO, for letting me share his
informative leiter with you.

DX Extras
DE W7NYQ-BT I have been the

licensee of record for VP1WS in Belize
City, Belize, C.A. for many years and
have been so indicated in all issues of
the Foreign Callbook. During this peri­
od, I have experienced no trouble with
bootleggers until recently. During the
period of July through November 1977,
I have received anywhere from 30 to
60 OSl's per month indicating con­
tacts with VP1WS and some VP1WOS
contacts. As I have religiously main­
tained my amateur radio license status
in Belize, it is current and I have not
operated VP1WS in sometime, those
contacts were with a bootlegger. AR

DE N4MM-BT We got back from
Martinique (FM0FC) in one piece.
What a trip! The four of us got re­
venge! We started the contest (CO
WON 1977 phone) half sick. The only
thing that held up was the gear. We
managed to get 5,800 OSO's and
about 6.4 million points after dupes.
AR

DE Crt UA-BT Portugal celebrated
their SO years of amteur radio with the
special CT50 prefix from October



MFJ ENTERPRISES
P. O. Box 494
Miss issippi Slate, MS 39762

Call Toll Free " .". 800-647-8660
In Mississippi call 601-323-5869.

On:Ier frtm MFJ allCl try it - D' 'biiltioft. n
not lleIighted. renm it wlthn 30 days tor a reflJl1d
(less shipping). This brid~ is unconllibonally
guaranteed lor one year.

T, order, simply callIS Ial tree 100-"'1-1660
and ctla.rge II on your V1S,A or Master Ctla.rge or
mall us a check or money order l or 5<19,95 plus
52.00 lor shipping and tla.ndling,

Dan'l wall Iny longer 10 enjoy maximum an­
tenoa performance. Order today.

......oo;t ...ac,....er ,-lo- - 1m • 0~P. '1/1I 95•
•

--~ ~~
.. >, . ,• r-MFJ R·Jl NOISE BRIDGE

I--~...

This MFJ RF Noise Bridge . . .
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia­
tion resistance and reactance. Exclusive range
extender and eXl1anded capacitance range gives
you much extended measuring range.

This new Mf J·202 Rf NOise !lidge lets you
Quickly adjust your Single or multilland dIpole. m·
'ierted vee. beam, vertJcal . mobtle wtlp or rardom
system tor maximum perlormance.

Teis rtSOlIInt frequency .wi whether to s/'lortefI
or lengthen your antenna tor meernum $WR over
any portion of a band.

Mfr s n dllsive range ntender (included) and
expanded capacitance range ( :t: 150 pi) gives un­
paralleled impedance measurements trom 1 to
100 MHz.

WllIts wiltI .ny rec:eiftr Of trlnsceh'er, 50·239
connectors. 2 x 3 x <I ircres. 9 volt ballery,

OUler uses: tune nansmaich adjust tuned cr.
curts; measure inlluctance. Rf impedance 01 ampli·
nes. baums. transformers; erect-cat length. velo­
city factor, Impedance Of coax; synthesize Rf irn ­
pedances with transmatch and dummy load.

ScnstTe Ra:lo Go.
""- II Boot le-e

Pt. W:JsfTgtm,N.Y 1050

It 's true! Less expense than own ­
ing or even adop ti ng a puppy.

will not Sla in y o u r carpe t! un­
like messy and potentially hos­

t ile pet rock s, will not leav e un ­

sigh tly sand and gravel around

the hou se . Y our lovable pet

transistor w ill bring yo u long

yea rs o f d ean fu n and content­

ment. The absolu tely PERFECT
gift . for you rsel f o r any of your

DX fri ends. Comes complete

w ith outrageous and hilar iou s in­

stru ct ions--must be seen to be be­
lieved -biggest sensa tion to hit the

HAM world since the discovery
of OX! Only 52 eecb . postpaid
(ge t 2 for only $3.001. Dealers
wan ted! Orde r yours now from :

The tIose OUeraseous
HA" lIoyeley Eyer!

Your Yery Own
Pee Transiseor!

the seven year old contacts . On behal f
of us all THANKS!! AR

WANTED-OX station to QSL
manage for:

Thanks!
I wish to thank the following pubu­

canons for their support and inputs to
this column: The OXer, DXer Magazine
(W4BPO), Geoff Walt 's OX News -Sheet,
Long Island OX Bu/fetin (W2IYX), Long
Skip (VE1AL / 3), North Florida OX Assn.
News (N4UF), Totem Tabloid (WA7·
RVA), VERON OX News (PA0TO) and
the West Coast OX Bulletin (WA6AUD).

73 and best of OX, Rod WlOM

through December 1977. During this
period the en and CT4 stations used
the special prefix in the following man­
ner: CT1AL used CTS..Qj1AL and CT4­
AL used CTSO/4AL. AR

DE W2GHK-{DXpedi tion of the
Month) Err The following stations were
recently active under the banner of
DOTM and OSLing is in process:
A9XCA: WB2IEC/S21 : WB2IEC/HI8:
K4RTI HRl and K4RTI SRl. 5L2A­
EL2A has now closed down and re­
turned to the states. The following
stations remain active and cards are
handled by DOTM: (ed. See QSL In­
formation.) A complete updated list is
now available for an SASE to Box
7388, Newark, NJ 07 t 07. AR

DE OJ9ZB - g'f A OSL-Manager­
Directory with over 2,000 OX stations
and their OSL managers is now avail ­
ab le. The directory is a 38 page book
avai lable . for $3.00 includi ng postage.
Cop ies are available from Franz Lang­
ner DJ9ZB, Carl Kistner Str. 19,0-7800
Freiburg . Federal Republic of Ger­
many. AR

DE W7YBX V et al BT In 1970 I
worked SVZDB in Togo for a new one.
For several years I tried in vain to get
a card both via the W4 manager and
direct. Then, out of the blue. came the
card from WA4WTG . Bob Kaplan,
WA4WTG, took up the job of clearing

QSL Information
A2CBW_ To DK3KD
A2CCY_ To VE4ACY
A6XP- To DK3NK
AP2TH_To OZl VY
AP5HO_To NORR
CSAR- To G3lQP
CSAT_To OH2B FJ
C6ABC (77 co WWl---

To W4KA
CUNY_To DOTM"
C31MR- To EA3XO
CH8CC-To F6CVE
CH8HD_To DO TM"
CW'_To CX bureau
EP2IA_ To W4YE
EP2MS- To W8CXS
EP20D_ To K40 D
EQ2ITU-To K40 D
FGlJOWT/ FST_To

F6BlK
FH8GV-To F8FI
FHOFX_ To W2PPG
FK'CD-To W7LLC"
FMIFC--To W1JFl
FR7ZS-To FSOV
OU4DAA_ To G3FXB
HHSHR (c.w. l---To

W40RT
HHSHR (• .• .b.}--To

K4UTE
HHsRB {c.•.}-To

W40RT
HHSRB--{• .•.b.}--To

K4UT E
HHSTW te .•.}--To

W40RT
HH5TW (• .• .b.}----To

K4UTE
HIIXDF_ To K3B Hl
I1MOL- To DOHII"
IGllK$O-To lTtZGY
J3AJ----To W7LLC "
.,IUAD-To I8.JN
.,IA.AON/.,ID1- To

.,IA8.JL
.,IA.UI /PZ- To JA....HA
.,ITlAN_To W7PHll
.,IY&AS-To WA3HUP
J'I'6RS-To WA3HUP
K040Jl_To WBOOWU

K0400_To K.!l'PMZ
KOUS_ To WBSQWU
K0 6RI_ To K7NF"
KM1CC_ TO W1QOB
KM6FC_To K5YMY
KM6FD-TO K5YMY
KV4FZ- To OOTM"
KV4IF_ To W2AAF
KlSJA _ To D'J TM "
KZJDX_TO KZ bu reau
LU1ZA- To lU2CN
LXI RL_ To lX10C
P29CG_ To WA1JLO
P29JK- To OOTM"
P.,I9CQ_ To WB4EHX
PJ9YH_ To W1YNT
PY2PA_ To DOTM"
PY2PE- To DOTM "
PYiBJlC- To PY7BXC
ST25A_To OJ9ZB
5V1IV_ To DJ9ZB
T070A$-To FG7XA
TR. M fB _ To WB41WW
TU200 _ To WA40UF
UVIEX- To W7PHO
VC9UM- To VE4VV
VK9XI- To DOTM"
YP1A.J--To NSUR
VP1UR- To NSUR
YP1WC$-To KSAFJ
VP20D-To W29ZL
VP2GWM _ To WaJWY
VP2MJE-To W6EL
VP2MSA_ To OE2GSA
VP2SAA- To W4UG
VP.ML_ To W4MWT
VPlPL- To G3LlK
'IPllGR-To DO TM"
VR48T_ To WOVU
VU2KMK_ To W7UT
VU2LE- To W"'60ET
VYlC--To YE3GMT
W8MR /OU1 - To K3RLY
WA4TWE/V09--To

K5HWO
WA6QXZ/VQt- To

K5HWO
WBTTBKISU- To

WA7JRL
W08FCCIVQ9--TO

"G"XF4J.l-To WB4KPZ

XPlAB_To WA2UU K
YB/lAAG_TO DJ2JB
YB,ACP-To K6MOG
YB'PO_To WA2DWE
ZB20M- To W1Jf l
Z08H_ TO KOETY
ZD8 HAL-To KOETY
ZO. RW_ To WBSMBT
ZF1RE- To N5UR
ZF2AH _ To WA6VNR
ZF2AP- To W4YHK
ZK10R _ To WAOWCR
ZL1AAlk_To W60RD
ZL1YL/k- TO W60RD
ZS5I B/MM _ To G3 XCS
ZSSIW- To DOTM ­
3C1X-To SM6PF
3D2AJ_To W6SC
302CC- To VE6AKV
3D2RM -To WB 5MXO
3D6B P-TO Wl0X
4A1U_ To XE1U
4UIITU- To DOTM "

(US only)
584DI_To WA4APO
5N28CF-To 12Jl
.W8FZ_ To OJ7BG

W7VRO
WA4ZXC

6waMM- To WA1SOG
6wapZ_To OK31 A
7X2BK-To WA3HUP
a06A$-To G4CI R
8RU -To VE3 1XE
905B_ To K40 D
90 U O_TO WB SWBZ
9GU N-To W3HNK
90 1RP_To W7Fl E
9J2KC-To N6JW
9J2SJ_ To N8JW
9J2TJ-To N8JW
!IL1SL_To WA3NCP
9Y4KK_To KOE TY
9Y4VT-To OOTM·
'OOTM - Box 73e8.

Newark. NJ 07107
HS1ALC-Ron Bo'lIck,

U.S Embany.
APO SfC 98348

"K7NF- 3241 S.W.l66I~ .

Seatt le, WA 98166
"W7LLC_ l 0316 Aztec D'

Sun City. AZ 85373
VK9NI_ Box 27,

Norfo lk 1,land

WB9UKE
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S. R. Makedonija Award.

A remarriage came in 1970 and the
young lady is still puttmq up with Lyle.
When they got married. she had six
children, all married. so lyle and his
new wife adopted a boy and girl (now
10 and 11) so together they have 13
children. Congratulations to them atl.

In 1970, lyle joined the Independent
County Hunters Net and he says. "I
have never met a finer group 01 ladies
and Gentlemen, they sure help each
other"

When lyle got down to his last
County, he asked Curt George. W4SSU
(who had already given him many) if
he would like to give him the last one.
Curt said he would like Bob Hudson,
W4HR to get the credit. So on July 16,
Curt and Bob made the trip to Towns
County, Georgia for the final one!

Lyle is a member of: the Independ­
ent County Hunter Net, the Mid-State
Weather Net, the Mobile Amateur
Radio Awards Club, the Cali fornia
Weather Net. the Tri-County Erner­
gency Net, and the Mobile QSL
Bureau,

<Q"> '",-,..." . ...~-- - - " .....,..,..
" gu n".

was also the Civilian Defense Radio
Officer.

Lyle was a Deputy Sheriff for 28
years and naturally when he started
they had no radios and thus they would
stop at someone's house to use the
telephone. regardless of the time of
day or night.

A man moved into town, working for
the Telephone Company, and he put a
note in the local newspaper that he
was starting a Novice class for anyo ne
interested in amateur rad io, Lyle 's wife
thoug ht that he should go to the
classes, as long as he was working on
radios , So that is how WN6ZUO came
into being, and al ter 6 months on CW,
Lyle passed the General test and be­
came WA6ZUD far 16 years.

In 1968 in dialing across the bands.
he ran into the County Hunter Net on
1430 and being invited to join by a
couple of very friendly ladies, Orma
Donkle, W9BJH and Tillie Curlington,
KIllAGU, he became active on the Net.

At that lime there were not as many
mobiles checking in, so Counties came
slowly.

Lyle quit the Trinity County Road De­
partment and bought a Kenworth
Diesel Dual Drive tractor, a 40 ton
Pierce lowboy trailer and went into
business for himself hauling cats,
graders, and all kinds 01 heavy equip­
ment for the U.S. Government con­
tractors, loggers and etc. Also during
heavy snow storms. he would operate
some of the contractors equipment
plowing snow, helping the State of
California keep their highways open.

USA·CA Honor Roll
3000 1000

K7LOI 196 W4KFA 459
WA1UVX 197 W2UJ 460

2500 K3YAY 461
VE3RN 250 WB2TSL 462
WB7AYN 251 CT1RM 463
WA5KOD 252 500

2000 WB01CP 1205
K3YAY 291 W2UJ 1206
K9GTQ 340 K3YAY 1207
K3YAY 341 WB2TSL 1208
WA2DFC 342
CT1RM 343

"P.O. Box 73, gochen Park, NJ 07662

Lyle Taylor, WDOEHB and his shiny new
truck.

News of certi f icate and award collect ing
The March, "Story of The Month" as

told by Lyle IS:

Lyle Taylor, WDOEHB
All Counties = 170, 7-21-77

Born at Fort Bragg. California, a
sawmill and fishing town on the Cali­
fornia coast midway between San
Francisco and Eureka, Lyle Taylor, ex­
WN6ZUD, WA6ZUD, WB7QXV, is now
57.

All his young life was spent in north­
ern California where he graduated from
Trlruty County High School in 1940.

He worked In a garage until going
into the Armed Forces in August 1942
where 4V2 years were spent in the U.S.
Air Force.

At about that lime he married a girl
who had gone through high school with
him. She passed away in 1969, lack­
ing two months from having 28 line
years of married li fe which gave them
three boys and two girls,

From 1955 to 1965, Lyle worked for
the Trinity County Road Department as
a heavy duty mechanic. Part of his job
was to keep the Motorola two-way
radios going. for the Trinity County
Road Department and the Sheriff's
Off ice, They used the same repeater
and frequency, During that period he
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Iowa Counties Award.

. ..' ..

ISWL Heard or Worked All States.

stations and you desire a OSL direct,
please send 4-tRCs with your OSL.
Thanks to W2LZX, VE3AW and VE3·
FPF for thi s infor mation.
WAFAAPA (Worked Amer ica's First
AA Prefix Award ): Tt us Award is issued
for two-way radio contact with AA4AA.
America 's first AA two tetter call. This
landmark station is located in the State
of Tennessee. County of Sullivan, City
of Kingsport. Apply to: Kenneth H.
Maness. AA4AA, 3946 Skyland Drive.
Kingsport. Tennessee 37660.

--...., 4_ 4- .. ---- ~ .. _.._.. I.. 41 _ , 4-..;;...0>.
!;~: ' .-- -1- - --

~-_._- _._-

DXDC Award (OX Decade Club) : This
Award is sponsored by SMIRK. Six
Meter International Rad io Klub, It is
ava ilable 10 any Amateur. SMIRK mem­
ber or not. who can present confirmed
proof 01 Contact with ten (10) foreign
countries (U.S. included), from the
ARRL country list. on the 6 meter band.
All contacts must have been made on
or after January 1, · 976, foreign con­
tects prior 10 this dale do not count.

(continued on page 84)

I ~.a,,~~~":":!-'-t---'
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Tom Ross , K9GTO quali fied for USA­
CA·1500 endorsed All SSB, All 75,
All Mobiles.

Fred Lampert, WA2DFC collected
USA-CA-1S00 in his new OTH.

Ad ilio La-Sarette. cn RM gained
USA-CA-1 ooo and 1500, endorsed All
SSB.

Bicnarc Peterson, W4KFA won USA­
cx-iooo. endorsed All SSB.

Russ Sawyer, W2UJ (ex WA2MXO,
WA1AXB) got USA-CA-SOO endorsed
All SSB. and USA·CA· 1QOO.

Ken Jarvis, WB2TSL, who got USA·
CA-500 as VP2KJ, had me send him
USA-CA-SOO and 1000 endorsed All
SSB, All 14, All Mobiles.

Ronald Richards, WB~ICP was sent
USA-CA-500 endorsed All SSB.
Awards
Iowa Counties Award : This Award is
sponsored by the Mississippi Valley
Radio Club and will be issued to any
amateur who has worked 19 Iowa
Cou nties, cost is $1.00. For each ad­
ditional 20 Cou nties a new Award will
be issu ed at the cost of SOC. Send
usual log information certified by two
other amateurs or one radio cl ub of­
ficer to: The Mississippi Valley Radio
Club. 3518 Columbia, Davenport, Iowa
52804. Thanks to Arnold, WBflUCP,
President, for sending along the data.
Morokulien Award: The growing Inter­
national interest in working with handi­
capped or d isabled Radio Amateurs
takes a special for m in the "country"
(not for DXCq of Morokul ien. It is
located on the border between Norway
and Sweden, and was establ ished in
1959 during the International Refugee
Year. Both governments a llocated a
couple of square kms. to the new state.
In the center of Morokuflen is the
Peace Monument erected in 1914 to
commemorate 100 years of peace be­
tween Norway and Sweden. The Norsk
Radio Relae Liga, NRRL, and the
Fcrenmqen Sveriges Sanoareamatorer.
SSA, maintain an Amateu r Statio n there
With the special call signs of LG5LG
and SJ9WL/SKtlWL Moroku lien is a
combination of the Norwegian and
Swedish word s for "fun".

This Award is available 10 all li ­
censed amateurs and SWLs. Contacts
from July 1968 are valid. Do not send
the OSLs but send a list showing full
details of the OSOs and all modes of
transmission are OK. The fee for the
award is 15 N. kr. or $3.00 (13 IRSs).
Contacts requ ired : For Europe-each
call-siqn, LG5LG and SJ9WLlSK~WL,

is to be contacted on two bands and
different days, For OX-Each call sig n.
LG5LG and SJ9WLlSK0WL. can be
contacted one band but on different
days. Apply to: Ulf A. Strandberg,
LA2ZN, Konglevegen 3, N·2200 Kongs­
vinger, Norway. When you OSO these

_.-
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ISWL Heard Of Worked All Continents.

In 1976 he retired and in 1977 moved
to Texas County, Missouri and now has
the call, WD0EHB.

Lyle wants all County Hunters, Mo­
biles and Net Controls to know how
much he realty appreciates all the help
given to him-Thanks!

Awards Issued
Frank McJannet, K7LQI added to his

collection USA-CA·3000.
Bob McCarthy, WAWVX also added

USA·CA-30aO 10 his collection.

---

-­.... -~-

-~-~ - "'--"'-

CENTURY CLUB

/SWL Cen tury Club Award.

Lee Fosler. VE3RN acqu ired USA­
CA-2500 endorsed All SSB.

l arry Sitton. WB7AYN claimed USA­
CA-2500

Gordy Baker, WA5KOD obtained
USA·CA-2500, endorsed All A-1 (Yes.
CW is still very much alive).

David Holland . K3YAY wailed until
he had 2000 and then applied for USA·
CA·500 through 2000. endorsed All
SSB
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Propagation
The science of pred icting radio condit ions

Fo. up dated info rma tion dia l A,oa Code 516-883­
6223 10. DIAL.A.PRO P, ,ub,c.lbe to bl_w ookly
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LAST MINUTE FORECAST
Dai-Io-Day CondItIon, E"pectftd For "'.rcll. 11178

EX~CI.d $ifJ"al Q"amy
(4) (3J (2) (I J

HOW TO USE THIS FORECAST
1, Find propagalion i"dex associaled wilt> pa.hc·

ular band opening ,.om p.opagalion Charls ap­
pearing on the following pages

2. WItt> Ihe propagalio" indrn, use lh& above table
to tind tne expected .ignal qualily assoclatad
wilh the band opening 10. any day 01 lhe month,
For example, an open ing . hown in lhe chart,
with a p.o page tio n Indlu 01 (3) will be lai. to
pOD' (C-Dl on Ma en 1s1; poor 10 nc open ing
(O.E) On tt>e 2nd; fa ir to poor On Ihe 31d (C·O);
and fai l (C) on tt>e 4t t> and 5th, etc.

Prop/tllal;on Index ._

0"
Above No.mal : 18. 26 A
HifJt> Normal. to-ll . 15, A

17,19,25,27
low Normal: 4-5, 9, 13- 8

14. 16. 20-22. 24. 28
Below Normal: 1, 3. 6-8. C

12.23,29,31
Oislurbed; 2. 30

Wt>e.e expeeled signal Quallly n ;
A-Excellenl opening, exceptIonally strong, sleady

signats greller lhan S9+3O dB
B-Good opening. moderalely sllong signals valy­

ing between S9 aM S9+3O dB, wilh lilli' lading
or nOIs<!.

C-Faif opening. signal, belween mode'alely suong
and weak, varyIng belwllHln S3 and S9, wllh
ecme lading and noise,

O-Poo. opening, witt> weak sign,ls varying bit­
tween S1 and S3, and wilh considerable lading
and noise.

E-No opening expected.

Sunspot Cycle Progress
The Swiss Federal Observatory at

Zurich reports a mean sunspot number
of 26.6 for November, 1977. Daily num­
bers ranged from a high of 51 on the
19th to a low of 7 on the 26th and 28th.
This results in a running smoothed

D-E sunspot number of 24, centered on
May, 1977, as the new cycle continues
to increase slowly, A smoothed number
of aboul45 is forecast for March, 1978.

V.h.t./onospheric Openings
Trans-equatorial scalier propaqanon

(TE) usually improves during March
and the spring season, and some 6
and possibly 2 meter openings should
be possible by way of this mode during
the month. TE openings must cross the
magnetic equator at or near a right
angle, and the best time for such open­
ings is between 8 and 11 p.m.. local
time. Conditions favor openings be­
tween the southern tier states and the
southern countries of South America,
but some openings may be possible
from northern states as well.

Auroral ac tivity also tends to in­
c rease during March, and there is a
good chance for a number of v.h.f.
ionospheric short-skip open ings by
means of auroral -scalie r propagation.
Check the "Last Minute Forecast" for
those days that are expected to be

night, honors will likely be shared be- BELOW NORMAL or DISTURBED,
tween 20 and 40 meters, with some since these are the days on which
fairly good 80 meter openings also v.n.t. auroral openings are most likely
possible. From Midnight to sunrise, 10 occur during March.
best bands should be 40 and 80
meters , with some OX also possible on A seasonal increase in short-skip
160 meters. For more detailed Inter- openings due to sporadic-E propaga-
marion. refer to the OX Propagation non is also expected during March,
Charts which appeared in last month's and an occasionat 6 meter opening
coturnn. This month's column contains should be possible during the month.
Short-Skip Propagation Charts which Short-skip openings due to sporadic-E

propaqanon generally occur during the
are valid throughout March and April, daylight hours, over distances between
as well as Propagation Charts centered approximately 1000 and 1300 miles.
on Alaska and Hawaii . The Snort-Skip
Charts contain band opening precnc- Not much meteor activity expected
tions for predortunantty one-tree patns. during the month, although some v.n.t.

I
meteor-scatter type openings may be

ranging in distances between approxi- Possible when minor meteor showers
mately 50 and 2300 miles. h f I peak on March 15-16 and March

For day-to-day Changes in .. 25-26.
propagation condincns expected dur-
ing March, see the Last Mmute Fore- MAIL-A·PROP
cast. which appears at the beginning MAll·A-PROP is a bi-weekly propa-
01 this column. gallon newsletter for those who want

S pringhme propagation conditions
begin in the northern hemisphere dur­
ing March. These are typified by fewer
east-west openings on 10 and 15
meters ; more hours in which DX open­
ings can occur on 15 and 20 meters
as the hours 01 daylight increase; fewer
hours lor OX openings on 40, 80 and
160 meters as the hours of darkness
shorten; improved openings on all
bands between the northern and
southern hemispheres, and a seasonal
increase in the static levels on all
bands.

During March and continuing into
April . relatively simila r h.f. radio propa­
gation conditions exist in the temperate
regions of both the northern hemis­
phere (where it is spring) and the
southern hemisphere (where it is fall) ,
as compared to the more extreme con­
ditions that exist when it is summer in
one hemisphere and winter in the
other. As a result, OX openings be­
tween both hemispheres are usually
at their best during March and April,
and again during September and Oc­
tober. Good inter-hemisphere open­
ings are forecast this month on all
amateur bands between 15 and 40
meters, with some openings possible
on 10, 80 and 160 meters as well!
Typical of these openings are the paths
between the United States and South
America, Australasia and the central
and southern regions 01 Africa.

The best times to look for mter­
hemisphere openings are shortly be­
fore local sunnse and again shortly
after local sunset on the 160, 80 and
40 meter bands; for an hour or two
after sunrise and again for an hour or
two before and alter sunset on 20 me­
ters. On 15 and 10 meters, check for
these openings towards the southeast
and south from a few hours before
noon, through the early afternoon
hours. Check later in the afternoon for
operunqs towards the south, southwest
and west.

It should be a toss-up between 15
and 20 meters lor the best OX band
dunng the daytime hours of March.
Some 10 meter openings should also I
be possible. From sundown to Mid-

1 ' 11307 ClaraSl., Silver Spring, MD 20902.
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updated propagation forecasts and pre- understand " 11· 1310·1) 07· 10 (0·1) 06-08 (1 ·2) 06-o7 l2· 1)
amateurs wi th easy to 13· 15 (0·2) 10· 11 (0·2) 08· 10 (1·3) 07-ll8(2)

dictions. It has achieved a high level of propaga tion fo recasts and p red ictions.
15·16 ro-u 11- 13 (1 ·3) 10-13 (3-4) 08 ·10 (3)

13· 15 (2·4) 13-15 (4) 10.15 (4-3)

accuracy during the pas t four years. and for taking the lead in publishing a 15-16 (1·3) 15-18 (3·4) 15-18 (4)
16·18 (0.3) 18·20 (2·3) 18·211 (3.4l

The format changes a bit wit h each regula r propagation col umn. Sunspot 18·20 (0-2) 20· 22 (1-2) 20-22 (2·3

issue, so that over a short period of cycle 21 looks like another interesting
20-07 (0-1) 22·06 (1 ) 22-02(1·2)

02-<l6 (1)

t ime. band-by-band, continent -by - one, and you can expect CO to con - " 08-07 (1·2) 06-07 (2·3 ) 06-07 (3·2) 06-08 (2· I)

continent and major time periods linue to bring Ihe bes t and Ihe
07-09 (2·3) 07-09 (3-4) 07-ll8 (4-2) 08-15/1·0)

you 09·1813- 4) 09-11 (4-3) 08-09 (4_1) 15·16 (2·0)

throughout the day are covered with latest in shortwave propagation every 18·19 (2-3) 11-13 (4·2) 09-11 (3" 1 16-11 (2· 1)
19·21 (1·2) 13-15 (4·3 ) 11·13 (2·1 17-19 (3-2)

detailed forecasts , predictions and an- month throughout this cycl e. 21-00 (O·I) 15-18 (4) 13·15 (3·1 ) 19·21 (4-3)
18·19 (3-4) 15-17 (4·2) 21·22 (4)

arvses. Short-skip forecasts are given HOW TO USE THE SHORT-SK IP CHARTS
19-20 (2-4) 17·19 (4-3) 22-00 (3·4)

at least monthly. Newsworthy items
20-21 (2-3. 19·20 (4) 00-02 (3)

, . In the Short-S~ip Cllart, Ille p'ed,~ted limla 21-00 (l ·2) 20·21 (3-4) 02.05 (2·3)

concerning radio propagation, solar 01 openmgs can be lo und un"', Ihl approp"all ClO-06 (0-1) 21-00 (2·3) 05-06 (2)

activity, progress of the sunspot cycle ,
d,stance ~otumn 01 a part Icular Ml tl ' ba nd (10 00-02 (1·3)

th,ough 180 Me te ra ). as shown in the ll tt ha nd 02-<l6 (1-2)

v.n.t, band openings, schedule of co lumn 01 the Chart . For thl Alas .... and Hawa ii ec 07-OS (2·3) 07-OS (3-2) 07-OS (2·1) 07-OS (1-0)
Charts tile pred,cled time" 01 open,ng" arl 08· t l (3-4) 08-1 1 ('-1) 06-tl (1-{) 08·16 (0)

meteor shower s, review of observed fo"nd under the approp"ate Me ter band column 11·18 (4·3) 11·16 (3-{)) 11-16 (0) 16- 18 (1-C)

cond itions, etc., are also included.
(15 th roug h 80 Mtllen) for e parl'cula, g_ 18·20 (3-4) t8·18 (3-2) 18·18 (2-1) t6-20 (2·1)
graphical 'eg,o n 01 Iha ~ontln..,tal US A. aa 20-22 (2·31 18·20 /4·3 ) 16-20 (3·2) 20-22 (4·2)

An annual subscription to MAIL-A- shown in the lell hand c o lumn 0 ' the Chart". 22-02 (1·2) 20-22 C3-41 2O-Q2 (4) 22-02 ('-3)
2. The propagation Indelf i" Ii'll number Ihllt 02.(15 (1) 22-02 (2-41 02-05 (2·3) 02.(15 (3-2)

PROP, 26 issues, is 525, postpaid . (535 appears in ( ) aIle, Iha I,me 01 aacll prad,~tad 05-07 (1·2) oa-os (1·2 1 05-07 (2) 05-07 (2·1)

outside ot North America ). A two- opening. On tha Short-S~ ,p Chari , whera two 05-07 (2)
n"mere ls a'e shown wilh in a songll Ht 01 paren_ ". 05-07 (4 -2) 05.(16 (2-1l OS-OS (1) 05-06 (1_ J

month trial subscr.onon of five issues Ihesis , the l irs l epploea to tile llhorter d ,,,tance 01-09 C3-1 ) 06-01 (2-01 06·1 9 (0) 06-19 (0)

is ava ilable lor S6 postpaid North
lor which !I.e 10 rICe"l i" made . and thl second 09-11 fU I) 07.()9 11.(1, 19-20 (2·1) 19-20 (t -ol

,n to Ihe grealer d,,,tance. The Inde . ,ndiClte" ilia 11-19 13-1 ) 09-17 (0) 20-22 13·2) 20-22 (2·1l

America, sa elsewhere. For a free n"mber 01 aays du,ing Ihe month on whicll tha 19-20 14·2) 17·19 n-o 22..Q3 14·2) 12-03 (2)
open,ng ia .. . pecled to ta ~1 plaea• • " 10 1low I : 20-05 (4) 19-20 (2) oacs (3-2) cacs (2· 1)

sample send a self-addressed stamped 141 Opening should oCCur on mOra than 22 d.ya 20-2214-31

envelope, legal si ze, to :
(3) " " .. between 14 anet 22 day" 22-03 (4)

'"
•• .. ',: be lween 7 and 13 da yl 03-05 (,-31

''I .. ..
George Jacobs, W3ASK

on leIS than 7 da y"
ReIe r to Ihe " La"1 Min"te Fo re~a ll " al th e be· ALASKA

Editor, MAIL-A-PROP ginning 01 this column 10' the actual dala. on

P.O. Box 1714
wh ic h a n opening WIth a apacific propagation March & April, 1978ind.. is likely to occur, and Iha "ignal Qual ity

Silver Spring, MD 20902
Ihal Can be e .peCled, Openings G iven in GMT ~3. Time s shown in Iha enarlS a re In Ihe 2'-
hou , syslem. wherl 00 ia midn,gh l; 12 ia noon;

" rs " .."..
Propagation Handbook

01 is 1 A M. ; 13 i" 1 P ,M.• etc. O n the Shorl-
Skip Cheri a p p, op riate dayl/glrl lime 'a Uled a t To: Uelers Me ta rs Me te rs Ua tl "

One of the questions that I am asked
th e pall! midpoln/. For a..mpla . on .. circui l EaSlern 21-23 (1) 20-21 (1) 20-23 (1) 06·13 (1)
between Ma ine and Flo rid a . Ihe time 1Il0wn US' 21-23 (2) 23-02 (2) 01'12 (1) '

most frequently 'S to recommend a wo uld be EDT: on a ctrcvu bltwee n N.Y. a nd 23.(11 (1) oacs (1)

good book on the practical aspects of
Te..s. Ihe time a l the midpoi nt wo uld ba COT, eanlre l 21-00 (1) 20-22 (1) 20-00 (1) 07.(}9 (1)

'" Tim es sho wn in tile He wl il Chart are in USA 22-00 (2) 00-02 (2) 09·12 (21

h.f. radio propagation . Unfortunately, HS T. To convert to dayligh t lime in etnee US A 00-02 (1) 0 2.(14 (3) 12·14 !1
time zo ne s , add 3 ho ur" in Ille PDT zo nl ; 4 04-05 (2) 06·12 I)'

there just aren't any. The few good hours in th e MOT zo ne : 5 hou r" In COT zo ne . 0 5·06 (1)

ones written in the past are long out of
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a monthly feature by

FRANK ANZALONE, W1WY

ntest lendar
each band. Add total from each band
for your final multi-band score, Multi ­
band entries are not eligible for single
band awards. but you may request
that a single band be jUdged for com­
pennon. (Only Single operator per­
mitted)

There is a s.w.J. category with scor­
ing same as above. Report of station
heard as well as call of station being
worked should be listed. Credit may
be claimed for both entries heard.
Include a check list of call areas heard
on each band.

Awards : Certificates to the first three
places, multi-band in the U.K. and
overseas. And for each single band.
There are Rose Bowl Trophies to the
overall winner and runner-up, and to
the leading U,K. station.

Logs go to: D. J. Andrews, G3MXJ,
18 Downview Crescent, uckt'erc, East
Sussex TN22 1UB, England, They must
be received before May 15th to be
eligible,

Trieste DX Contest
Starts: 0000 GMT Saturday, March 11
Ends: 2400 GMT Sunday, March 12
Organized by the Trieste OX Ra dio

Club to celebrate the anniversary of
their organization, the action in this
one will be between 13 stations and
the rest of the world.

Competition is for single operator
stations only, but also open to s.w.r.s..
on all bands, phone and c.w., 10 thru
80. (2 meters also permitted)

Exchange: Just a signal report. 13
stations wilt also include 2 letters
identifying their province.

Scoring: Multiply total number of
OSOs by the sum 01 different pro­
vinces worked on each band. (max. of
12 per band). The same station may
be worked on each band for OSO and
multiplier credit.

S.w.l.s must report the call of the 13
station as well as the station being
worked Scoring same as above.

Awards: Certificates to all partici­
pants. And a plaque representing the
14th century seal of Trieste City to the
top scoring station in each DXCC
country. There are also awards for 13
stations.

Mailing deadline for all entries is

Calendar of Events
"Mar. 4-5 ARRL DX Phone ccmest
"Mar. 4-5 YL - OM CW. c ontest
Mar. 11 -1 2 Commonwealth Contest
Mar. 11· 12 Trie ste OX Contest

"Mar. Hi..19 ARRL OX CW. Con test
·· Mar. 25· 26 CO WW WPX 5SB Conlesl

Mar. 25·27 BARTG RTTY Contest
t Apr. 1-2 Polish "SP" CW. Contest
Apr. 1-2 Tennessee aso Party
Apr. 1-3 ARCI CRP CSO Party
Apr. 6-9 Swiss " H22" Contest
Apr. 11-12 OXtowtVEYL C-W.Party
Apr. 15-16 Polish "SP" Phone Contest
Apr. 15-16 Common Market Contest
Apr. 22-23 Bermuda Con test
Apr. 22-24 ZERO Distr ict CSO Party
Apr. 25-26 OX to WtVE YL Phone
Apr. 29-30 Dutch " PACC" Contest

•Covered last month.
• "See January issue.
t Not official.

Arnold, W2HCW is making his award
available for the recent 1977 Contest.
Lee, KH6BZF and the Pacific R. ATS,
21 MHz awards will be included in the
1978 listing. as will John's W6YY com­
bined phone and C.W. award.

That leaves a vacancy for the Multi­
operator, Single Transmitter Phone
award that Johnny has been donating
these past many years. Any takers?

73 for now, Frank, W1 WY
Commonwealth Contest

Starts: 1200 GMT Saturday, March 11
Ends: 1200 GMT Sunday, March 12
This is the old BERU contest in

which eligibility is limi ted 10 ASGB
residents in the United Kingdom and
amateurs licenced to operate within
the British Commonwealth and British
Mandate Territories. This makes it of
special interest to our Canadian and
Caribbean neighbors.

Activity will be on C.W. only, and it
is requested that operation be con­
fined to the lower 30 kHz of each band.
Contacts are not permittee between
stations in own call area.

Exchange: Just a signal report.
Scoring: Each completed contact is

worth 5 points. In addition. a bonus of
20 points may be claimed lor the 1st.
2nd and 3rd contact with each Com­
monwealth call area. (All of the British
Isles is considered as one area.)

Entries may be single or multi -band.
With separate log sheets required lor

--- - - - - - - -

' Sherwood Ad., Stam ford. Conn. 06905

,
In a group picture in my October Column
I had Erik stavna. SMiAGD identified as
Don Reibholt, CT4AT. which of course was
in error. Don finally caught up with me at
the Hartford Convention las t Fall. He does
not seem to be convinced with my expla­
nation of how i/ happened. One of these
days Erik will be coming back stale-side

a.-:d will suo require an a;;counting.

News/views of on-t he-air competit ion
I observed tnat many of the over­
seas stations were using unusual pre­
Irx calls in the WW Contest last Fall.
Personally I see no advantage in do­
109 this. As a mailer of fact irs a dis­
advantage since it presents a con­
fusing country identification.

Exotic prefix calls could be used to
better advantage in the coming WPX
SSB Contest. where a new prefix adds
to the multiplier but the identity of the
country does not contribute to the
sconng

My contest operating efforts are
somewhat limited by available lime,
equipment, and capabilities. However
meeting the gang each year and being
greeted by name more than makes up
for my inability to run up a good score.

The following new Trophies are be­
ing added to our long list of awards
in our World Wide OX Contest.

U,S,A,-38 MHz All Band Phone.
(Donated by Arnold Tamchin, W2HCW)

Oceania-21 MHz Phone. (Donated
by Lee Wical, KH6BZF)

Oceania-21 MHz CW. (Donated by
the Pac ific Rad io Amateur Transmit­
ting Society)

World-All Band Phone/C Wo (Do·
naled by John Knight, W6YY)

8 2 • co • Mn.~" lQ7R



MULTI
VE38MV
VC9UM
VE2BPT
W8lT
WA3UKY
N4Uf
WOaKOR
W4NVU
CY1 NN

W-Single OP
WA6VEF 695,756
K0MM 303,871
K4BA I 189,230
K6XO 187,293
K5NW 165,447
N6ML' 159,619
W5JW 149,030
K1ZZ 144,508
N4UF 132.209
W60KK 130,475

W
WA6VEF
Kl'!IM M
K4BAI
K5NW
N6MU
K1ZZ
W5JW
N5CT
W2SC
W6BIP

AMERICAN PHONE TROPHY­
K6XO, Alan Brubake r

CANADIAN CW TROPHY­
VE50X. J im Bearman

AMERICAN CW TROPHY­
KeMM, Fred Minn is

MUl1l OPERATOR TROPHY-
VC9UM, University of Manitcba ARC

SPECIAL PLAQUE (Mult i Op Champion}­
VE3BMV, Yuri Blanarovich

CLUB COMPETITION PLAQUE-
Toronto OX Club

plete list of the resul t s contact
VE3BMV, Box 292, Don Mills, Ont.
Canada M3C 252.

There are also awards for working 25
DXCC countries and for working all 6
continents. (Get info from G8CDW)

Logs must be received by May 31st
and go to: Ted Double, G8CDW, 89
Linden Gardens, Enfield, Middlesex.
England EN1 4DX.

Polish OX Contest
CW.: April 1-2 Phone: April 15-16

Starts : 1500 GMT Saturday
Ends: 2400 GMT Sunday

The SP OX Contest is now a two
week-end affair, c.w. and phone, each
independent of the other.

Poland is now divided into 49 Prov­
tnces. (Wojewodztwo). This replaces
the old smaller districts. (Powiat). Two
leiters denoting the WOJ will be sent
in the exchange by the SP stations.

There are three categories. Single
operator , single and all band. Multi ­
operator, all band only. And s.w.l.

Exchange: RS(T) plus a 3 figure OSO
number for foreign stations. Polish
stations will send the RS(T) and their
WOJ. (i.e. 579KA)

Scoring: Each OSO with a SPISOt
3Z counts 3 points.

Multiplier: Each different province
(WOJ) worked. Counted once only.
(max. of 49)

Top Ten
CW
VE
CY7CC
VE50X
CY3EDC
VE3KZ
VE31R
VE2HY
VE7AV
CY1AGP
VE70SA
VE2YU

1977 CAN · AM Contest

TROPHY WINNERS:
CANADIAN CHAMPiON TAOPHY­

CY7CC, lee Sawkins
AMERICAN CHAMPION TROPHY­

WA6VEF, Gary Coldwell
CANADIAN PHONE TROPHY­

VA7BGK, Sid Kemp

CLUB COMPETITION:
1. Toronto OX Club 1,720,125
2. Murphys Marauders 203,171

PHONE
VE W MULTI
CY7CC WA6VEf VE3BMV
VA7BGK KSXO VC9UM
VE5UA N4UF CYl NN
CY4SW K0"MM VEl AWN
CY38 BH WA6NEl W8lT
VE3KZ WSOKK WA3UKY
VE6MP K8MR W4NVU
VE7AV WBIIPYD VE8Ml
VE8RO/6 WOi'lBRJ W9WI
VE3MR WA4NTP WB3GPR

TOP TEN COMBINED Phone/ C.W.
VE-Slngle OP VE-W Multi OP
CY7CC 1,008,527 VE3BMV 822,527
VA7BGK 570,222 VC9UM 628,385
CY3EOC 382.566 W8l T 242,834
VE3KZ 356,150 VE2BPT 194.680
VE5UA 350,106 WA3UKY 192,1 99
CY4SW 308.716 CY1 NN 180,351
VE50X 288,982 VE1 AWN 145,262
CY3BBH 222.219 W4NVU 124,212
VE7AV 210,697 N4UF 74,470
VE6MP 194,186 VE8ML 72,312

Over 200 entries were received in the
initial running of this contest. Unfor­
tunately space does not permit a com­
plete listing of the results. For com-

be taken any time but not in less than
3 hour periods. Indicate on/off times
in your log and summarize in your
summary sheet.

Exchange: RST plus a three figure
contact number and time in GMT. (full
4 ligures)

Points: Contacts with stations within
ones own country 2 points. With sta­
tions in other countries 10 points. And
a bonus of 200 points per country
worked on each band, including own.
The same stalion may be worked on
each band for aso and multiplier
credit.

Multiplier: Total sum of countries
worked on each band. And number of
continents worked . (counted once on­
ly) Use the ARRL country list and each
W/K , VEIVO and VK call areas .

Final Score: (a) Total aso points x
country multiplier. (b) Country multi ­
pl ier x bonus points x continents
worked. Add sum of (a) and (b) for
your final score.

Awards : Certificates to the leading
scorers in each category and also
each continent. And in each W/ K,
VE/VO and VK call areas.

Final position will be valid for entry
in the World RTTY Championship.

May 31st. To: Trieste DX Radio Club,
P.D Box 1342, 341 00 Trieste, Italy.
Award winners are expected to cover
mailing charges . (10 IRCs or 2 U.S.
oollars.)

CO WW WPX SSB Contest
Starts: 0000 GMT Saturday, March 25
Ends: 2400 GMT Sunday, March 26
No changes from last year's rules.

A complete run-down will be found in
the January issue. We have added two
new features however.

1. A separate section for ORPp
operation.

2. A Club competition award, same
as in the World Wide Contest.

Briefly the rules are as follows:
Contacts between stations on different
continents count 3 points on 14, 21
and 28 MHz, and 6 points on 7, 3.5
and 1.8 MHz.

On the same continent but not the
same country, 1 point on 14, 21 and
28 MHz, and 2 points on 7, 3.5 and
1.8 MHz. (Exception: Contacts be­
tween North American countries are
worth 2 points on the high bands and
4 points on the low bands.)

Contacts are permitted between
stations in the same country for the
purpose of obtaining a Prefix multi­
plier, but have no OSO point value. 1--------- - - - - - - - - - ---- - -------

The multiplier is determined by the
number of different prefixes worked.
Each prefix may be counted once only,
not once per band.

The exchange is simple, the RS
report plus a contact number sta rting
with 001 ,

Only 30 hours out of the 48 hour
contest period may be used for scor­
ing. The 18 hours of non-operating
time may be taken in up to 5 periods.
That's for single operator stations, who
must also show 12 hours of operating
time to be eligible for an award . There
is no time limit for multi-operator sta ­
tions who must show a minimum of
24 hours operating time.

Besides the usual certificates for the
different classi fications there are now
10 Trophies for the Top scorers. (Plus
the Club Plaque)

Mailing deadline is May 10th to:
CO WPX SSB Contest Committee, 14
Vanderventer Ave., Port Washington,
NY. 11 050 USA

BARTG Spring RTTY Contest
Starts: 0200 GMT Saturday, March 25
Ends: 0200 GMT Monday, March 27
Sponsored by the British Amateur

Radio Teleprinter Group this contest
is open to all amateurs and s.w.1.
There are three categories, Single
opr.. multi -operator and s.w.1.

All bands may be used, 3.5 thru
28 MHz, but not more than 30 hours
out of the 48 hour period may be
used for scoring. The 18 hours all may



Final Score: Total QSO points mul­
tiplied by number of provinces worked.
The same station may be worked on
each band for OSO points, but not a
WOJ.

Awards: Certificates to the top scor­
ers in each category and mode, In

each continent, each country, and
each call area of Australia, Canada,
USA and USSR.

Contest contacts may be credited
for the PZK awards in lieu of OSL
cards, providing they are confi rmed in
the logs of the SP stations, and an
application is made.

sw.t. entries must report the call
of the Polish station as well as the
station being worked. Scoring same
as above.

Use a separate log sheet for each
band and include a summary sheet
with the scoring and your name and
address in Block Leiters. The usual
signed declaration is also requested.
Disqualification rules for excessive du­
plicate contacts and etc. wil l be strictly
enforced,

Entries must be postmarked no later
than April 30th for c,w. and May 15th
for phone. They go to: PZK Contest
Commillee, P.O. Box 320, 00-950
w arszawa. Poland,

Tennessee QSO Party
Two periods (GMT)

2100 Sal. April 1 to 0500 Sun. April 2
1400 to 2200 Sunday, Apr il 2

Many counties with low acti vity will
be activated by portable and mobiles
in this the 8th annual party,

The same station may be worked
on each band and each mode, mobile
and portables in each county change,
Tenn. may work in-state stations for
OSO and multiplier credit. Phone and
c.w. should be scored separately.

There is a bonus period for out-of­
state stations. Look for Tenn. mobile
and portables on Sunday between
0500 and 0600 on 75 meters,

Exchange: Signal report and OTH.
County for Tenn., state, province or
country for others.

Scoring: One point per OSO, 3 poin ts
if it's with a Tenn. mobile or portable.
Tenn. stations multiply tota l OSOs by
sum of (states + provinces + Tenn.
counties) worked. Out-at-state sta­
tions, OSOs by Tenn. counties worked
(max. of 95) ,

There is a 200 point bonus for
mobile and portables for each county
change outside own county. (min. of
10 OSOs per county).

Frequencies: CW, - 3550, 7050,
14050, 21050, 28050 , Phone - 3980 ,
7280, 14280, 21380, 28580.

Awards: Certificates to each station
submi tting a log with 15 or more con­
tacts. Plaques to top phone and c.w.
sco res in Tenn. and out-of-state. And
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winning mobile and portable stations.
Use a separate log sheet for each

band with 25 or more contacts.
Mailing dead line is May t st to : Dave

Goggio, W40 GG, 1419 Favell Drive,
Memphis, Tenn. 38166. Incl ude a
s.a.s.e. if eligible for a certifi cate.

ARCI QRP QSO t>.arty
Starts: 2000 GMT Saturday, April 1
Ends: 0200 GMT Monday, Apr il 3

Sponsored by the ORP Amateur
Radio Club International, this activity
is open to all Amateurs, both members
and non-members. Stations may be
worked once per band for OSO and
mult iplier credit.

Exchange: RS(T) and state, province
or count ry. Members will include their
ORP number, non -membe rs the ir
power input.

Scoring: Contacts with a member 3
points, non-member 2 points, stations
other than WIVE 4 points,

Multiplier: Each state, province and
country worked on eac h band.

There is a power multiplier as fol­
lows: Over 100 watts input, x 1: 25 to
100 walls, x 1.5: 5 to 25 watts, X 2;
1 to 5 watts, x 3; and less than 1 watt,
X 5.

Final Score: OSO points x (states
+ provinces + countries) x power
mult iplier.

Frequencies: CWo - 3540, 7040,
14065, 21040, 28040. S.S B. - 3960,
7260, 14300, 21360, 28600. Novice:
3720, 7t20, 21120, 28040.

Awards: Certif icates to the highest
scoring station in each state, province
and country. Addit ional awards de­
pending on activity. And a ce rtificate
to the station showing three "skip"
contacts using the lowest power.

Include a summary sheet wit h your
entry wi th a breakdown of the scoring,
bands used, equipment, antennas and
power input. Your name and address
in Block Letters and the usual signed
declaration,

Logs must be received before May
30th and go to: E, V. "Sandy" Blaize,
N5BE, 417 Ridgewood Drive, Metairie,
LA 70001. Include a large s.a.s.e . for
copy of the results.

Awards (from page 79)

The cost of the AWARD will be $3.00
payable to SMIRK. Money made from
this Award will be used to finance "OX­
ped itions" and equipment for use by
amateurs In foreign Countries who
would like to operate 50 MHz,

Additional endorsements for every
five (5) Countries over the original ten
(10) are available for $1,00 each. Appl y
or request an applica tion form via
s.a.s.e . to : 0 , G, Gardner, WA1lXN,
SMIRK 1026, DXDC Assistant Man­
ager, 186 Broad Street, Apartment 2L,
Marlboro, MA 01 752,

The International Short Wave League
Awards Program: Each Award is a
separate colored certi ficate, available
to all, members or not. GCR list of
OSLs with $2.00 U.S. or 10 IRCs for
each award (free to ISWL members) to
ISWL Awards Manager, Clifford A.
Tooke, 6 Chermer Avenue, Rayleigh ,
Essex, SS6 7TB England , In the past,
all these Awards have been on a
"heard" basis, but after ten years they
have new prin ted Awards and they are
for heard or worked confirmations.
Century Club Award: For verified con­
tacts with 100 Countries as defined on
ISWL Country List, with stickers for
each additional 25 Countries.
Hea rd/Worked All Continents: For
verified contacts with 10 stations in
each of the six Continents, a total of
60 OSLs.
Heard/Worked All States : For veri fied
contact with the 48 States of the Con­
tinental U.S.A. {KH6 and KL7 ex­
cluded}.
Note: ISWL have a fine OSL Bureau,
for full details of ISWL membership
with the benefits of this OSL Bureau,
send s.a.s.e. and couple IRCs to: ISWL
Hqts., 1 Grove Road, Lydney, Glou­
cestershtre. Gl15 5JE, England. Data
on more ISWL Awards next month.
" S. R. Makedonija Award": The Rad io
Amateur's Society of Socialistic Re­
public of Macedonia announces this
new certificate, whi ch is available to
all licensed Radio Amateurs and SWLs
throughout the wor ld ,
Rules: 1. Confirmed contacts with Ama­

teur Radio Stations located in
Towns of S. R. Macedonia.

YU amateurs need 15 OSOs
with 12 different towns,
EU amateurs need to OSOs
with 8 different towns.
Other amateurs need 5
OSOs with 3 different
towns,

2. Contacts must be made Jan­
uary t. t 977 and after.

3. Any mode and any band may
be used,

4. No OSLs required , only log
information certified by two
other licensed amateurs or a
Radio Club Office r.

5, The Award is free but please
include 2 IRCs to cover post­
age to: YU5 Award Manager,
P.O. Box 14, 9 t OOt - Skopje,
Yugoslavia.

Note: Data on more YU5 Awards next
month.
Notes

As this is being written, Chris tmas
is coming close and I have not yet
obtained proper gifts for Helenmae
(Wife) so I better get at it before I'm
in the dog house.

Nice note from Dave, W6CCM to say
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A Complete Directocy of
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Billboard Public::lltlons
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P teese eend me copy (copies) of the
WORLD RADIO TV HANDBOOK 1978 @$ 11 .95.
1'1 choeck or m oney order is enclosed. Including IIp'
p1 ic:: llb le ""Ie. !4Il ln the states of NY. 0Ii,MA. CA.
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Math's Notes (from page 72)

are simple to build and understand.
Other modes such a FM, PM, etc. are
certainly possible and will be t he sub­
ject of a succeeding column if interest
warrants.

With the transmitter bui lt, the next
step is, o f course, t he transmi tting an­
tenna. For o pt ical communicetto ns ap­
plications this device is very sim ilar to
t hose used in mi crowave w ork . The
most commo n antenna is the paraboli c
dish (or mirror) as shown in f ig. 3. T his
refl ector concentrates most o f the radia­
tion from t he lamp or LED into a nar­
row collimated beam. By proper posi.
ticnirq of the lioht source, the output
beam can be male parallel, d iverging
(spreading apart) or converging to focus
at a distant point. Another common
"antenna" method is the use of a lens
where all of the requirements just
mentioned can also be met. Lenses tend
to accept less ligh t than proper ly de­
signed paraboli c reflectors however , and
the latter are al mo st alw ay s used where
long d istances are to be covered .

In cases w here extremely long
distances are to be covered, lasers are
often used. The output of these devices
is a very narrow beam tha t can be t rans
rnitted over miles of terrane without
elaborate optics or mirrors on t he trans­
mitting end. Alignment of these devices
is extremely critical however, and as
t hey are not usually availab le to the ex­
periementer , we have not thought i t
necessary to go in to t his approach in
this particular co lumn. Aga in, if there
is enough interest we will be only too
glad to do so.

The same antenna considerations ap­
ply to the receiving and with t he ex­
ception being that the ligh t source is
replaced by a photocell. It shou ld be
kept in mind t hat the light beam from
the transmitter will always spread some­
what and as a resul t the apeture, or dia­
meter of the receiving lens (or mirror)
should be as large as possible to collect
as much light as possib le. Often, in com­
mercia l use, t he receiving antenna takes
th e form o f a high power te lescope.

In add it ion t o co llect ing as much
light as possible, the very narrow bea m­
width requires that the alignment of
transmi tt ing and receiving antennas be
done very carefully. Similarly, the
mounting method for both antennas
must be absolutely stable.

The detector, as we have already
mentioned. is a proto-sensitive device
that converts t he incoming l ight back

(Continued on page 94)



Put more
punch in your work.
With a Greenlee Chassis Punch you can puncn
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Ava ilable at rad io and electronics
part s d eale rs. Wr ite for c a t a lo g E- 730.
Greenlee Tool Co, Rockford, III. 61101 .

The Timesavers

GREENLEE TOOL CO
a subsidIa ry of

Ex-Cell-O Corporation

Author 's Heath HW-202 transceiver shown with Hy-Gain
Rubber Ducky mounted to rear rJ. output connector. As
the HW·202 uses RCA-type phone connectors for r .l. out­
put, a UHF·lo-RCA adapter is needed to mount the Duck

to the trensoei ver.

One final point: I wonder how many 2-meter transceivers­
are grounded to a good earth or cold-water pipe ground?
While al v.h.t. frequencies the length of the ground lead often
precludes getting a really good tt. ground, from a shock
and lightning-protection standpoint, the transceiver case
should be grounded. When using the indoor -type antennas
desc ribed here, the ground may materially enhance per­
formance by improving the " ground plane" under the an­
tenna, essential for good results with any vert ical antenna .
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Early Lafayette indoor CB antenna is shown here mounted
to the rear of a Yaesu FT-221R transceiver. To use this
antenna, it is only necessary to short across the loading
coil and adjust the telescoping whip sections for a low
$WR. If difficulty is experienced in adjusting the anten­
nas for a good s.w.r., it may be due to introduction of
the meter itself into the field of the antenna. Irv ediust­
ing antenna leng th until the antenna loads to the same
rela tive rl, output when using the antenna as with a good
50-ohm dummy load connected to the output terminals.

Summing Up

In this article , we've shown how you can get on two meters
very quickly and inexpensively for temporary and portable
operation using a variety 01 "raw materials." We've looked
at converting indoor CB and v.h.t. monitor antennas, build ­
ing a simple back-of-set %-wavelength antenna. and con­
structing a " quickie" lf4 -wavelength vertical. We've also
suggested using your walkie-talki e's rubber ducky in a pinch.

There is no replacing a good outdoor vertical or beam lor
2-meter work , and the antennas described here are not
designed to take their places. The results using any antenna
indoors are not l ikely to set any OX records, but for tem­
porary setups-particularly when working simplex or going
through nearby repeaters-you shou ld get very satisfactory
results using any of them. And, to boot, they can all be made
to work with very l illie trouble and a minimum 01 expense.
Antennas lor two? Easier done than said! •

Quarter-wavelength whip shown installed on the back of
author's FT-221R Transceiver. Use of a coaxia l switch
mounted directly at the d. output terminals allows easy
selection of dummy load or antenna . The dummy load
shown is a fO-watt unit made by Raytrack Corp. of
Columbus, Ohio. Author has found that it f its the gap
between the smafl 5-watt CB-type units and high-power
dummy loads , both of which are not very useful in work-

ing with the typical 10-20 watt v.ni, transceiver.
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B&W Model 333 for medium
and low power.
A crotesstonaunstroment for bench 01
field. Ideal for testing transmi tters. DC
to 300 MHz
o 2-Wa'l Mobile, CB
o Marine VHF & SSB
o Amateur
up to 250 watts output. in 4 ranges:
0-5.0·50.0-125.0-250. Low VSWR.
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Telrex " Mo n arc h " (T ra llped) LV . Kit

Duo-Band ' 4 KWP r.v. Kit 562.50
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• Barker & Williamson
10 Canal Street . Bristol, PA 19007
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...
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State of the Art -1929 (from page 61)

tube bases, were used in the receiver section, but rugged
coils of 1J4-inch diameter copper tubing was used for the
transmitter , these coils were bolted in and were supported
on glass rods to ensure utmost mechanical stability. The
combination remained in limited use, primarily as a port­
able rig . until the mfo-Sus. when it was retired to storage.

Upon my brother's death, the transmuter/receiver was
given to this writer. Unfortunately , all the coils had been
lost other than an au-meter transmitter and a 40-rneter
receiver coil.

Being between rigs , that is, awaumq a new Drake TR-4C
after havinq sold a Drake TR-4, the writer dusted off the
1929 transmitter, connected a regulated 350 v. power
supply . and attached it to "8 dipole antenna through a
Drake MN-4 antenna coupler. On the aD-meter c.w. band
many contacts were made. Reports received were invari­
ably good! Modern operators, usmq modern receivers, and
accustomed to the high stability of modern transmitters
found the quality of signals quite acceptable and quite
comparable to those from todav's transmitters! I consider
that a compliment to my late brother's building ability. •

CO Reviews: Kenwood R599D & T599D(from page 63)
would be a decided advantage If Kenwood would incor­
porate the audio processor from the TS520 into the T599D.
Keying characteristics are good and the built-in sldetone
oscillator which injects a tone Into the R599D receiver
helps make cw. operation a real pleasure. The a.l.c. cir­
cuit is of the amplified type; thus it functions on cw. as
well as s.s.b. An external a.l.c. Input is provided on the
back panel for use With a linear amplifier.

Other features include an efficient but quiet cooling fan
for the final tubes and a good VOX circuit. Controls for
VOX and bias adjustment are located under the lift-up top
of the transmitter. Provisions for interconnecting the Ken­
wood 2 meter and 6 meter transverters are located on the
back panel.

The R5990 and T5990 combination offers a great deal
of operatmq flexibility, and as illustrated in the photograph
with the matching Kenwood speaker, is a most attractive
amateur station. The R599D and the T599D are priced at
$49900 each. The matching speaker, S5990, is $25.00.
For more information contact Trio-Kenwood Communica­
tions, tnc., 1111 West Walnut, Compton, California 90220.
------
Scanning The IC-225 (f rom page 50)

The scanner opened to reveal the components and the
wiring to the LEOs.
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Electronic Dup-AIB switching
Referring to fig 4 (inside top view), the Dup-A/Oup-B

switch is the extreme right side toggle switch. It is a OPOT
switch with the side toward the chassis edge unused.
Looking at it as shown, connect a ribbon ca ble wire from
the bottom left hand terminal 01 this SWitch (brown wire on
this terminal) to point "G" on the scanner. Connect an­
other ribbon cable wire from the center terminal on the
toggle (red wire on this terminal) to point " H" on the
scanner. Finally, another wire in the ribbon cable is con­
nected from the top left terminal 01 the toggle switch
(orange wire on this terminal) to point "J" on the scanner.

Operation
With the scanner connected as just explained, operation

of the transceiver with the channel selector on any channel
beween 1 and 21 should be as normal. The scanner is
engaged by first puttinq the OUP·A/DUP-B switch in the
simplex position. This switch must remain in this position
while the scanner is in use or proper operation will not be
realized, The channel switch is then turned to "22", The
scanner shoul d begin scanning immediately as indicated
by the LEOs. When a channel is in use, the scanner wilt
stop and remain there until the channel is clear. When the
carrier drops, a delay of about 5 seconds will hold the
scanner and then , if no further activity is encountered,
scanning will resume. II you would like to transmit on that
channel to answer a call on the repeater or whatever, all
that is necessary is to press the mike button to transmit.
The scanner will remai n on that channel. To return to
normal operation, simply d ial up the channel you'd like to
operate on, and put the duplex switch in the proper posi­
tion,

Customizing
Lock-out switches: The easiest way of adding this useful
feature IS to add miniature SPST SWitches from pins 2, 4,
6, 8. 10 and 12 of U3 and pins 6, 4, 2 and 12 of U4 10
ground for channels 1 to 10 respectively. When on, they
would keep the outputs of the hex inverters from ever
going high thus deactivating that channel. The one dis­
advantage to this method is that the channel l ights wi ll still
come on for that locked -out channel even though that
channel is not being activated.
Scan speed can be increased by decreasing the value of
R1 or Cl. Alternately, the speed may be decreased by
increasing their values. Caution: increasing scan speed
too fast will cause the scanner to overshoot to the next
channel before the scanner has a chance to stop.
Scan hold time ca n be increased by increasing the value
of the capacitor in the collector of 0 2 or decreased by
decreasing this value. It is not recommended that the value
of the 4.7K resistor in the base of 03 be decreased. The
base to emitter junction of 03 could be damaged by too
much base drive.
Less than 10 channel operation: As shown, the scanner
will scan 10 channels. For 5 channel scanning, refer to
fig. 5.
Eight channel scanning: Refer to fig . 1. (1) Disconnect
pin 11 of Ul from pin 12 of U2. Let pin 11 open and
ground pin 12, (2) Use only the following hex inverter out­
puts : pins 2, 4, 6, a, 10 and 12 of U3 and pins 6 and 4 01
U4. Pins 2 and 12 of U4 will never go high, and the
counter will only count to a. If operation above a channels
is never contemplated, the LEOs connected to pins 10 and
11 of U2 may be eliminated along with 0 8 and 09.

I would be happy to answer any inq uiries regarding this
scanner when accompanied by a SASE. My thanks to Bing,
WA3YYC, for the use of his rig in developing this circuit. •
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If there Is one place in your station where you cannot risk uncertain resu lts
it is In your antenna .

The Palomar Engineers R-X Noise Br idge tell s you if you r antenna Is
reso nant or not and, If it Is not , whether It Is too long or too short . A ll this
in one measurement reading . A nd It works just as well with
ham-band-on ly receivers as w ith general coverage equipment because It
g ives perfect null readings even when the an ten na Is not resonant . It g ives
resistance and reactance readIngs on d ipoles, Inverted vees . quads,
beams multlband trap d ipol es and verticals. No stat ion Is complete
without this up-to-date Instrument .
Why work in the dark? Your SWA meter or your resistance noise bridge
tells you only halt the story. Get the instrument that really works, the
Palomar Engineers A-X Noise Bridge.Use It to check your antennas tromt
to 100 MHz. And use it In your shack to ad just resonant frequ encies of
both ser ies and parallel tuned ci rcui ts. Works better than a d ip meter and
costs a lot less . Send for our free brochure.

The pr ice is $ 49.95 and we de liver postpaid anywhere In the U.S. and
Canada . california residents add sales tax .

Fully guaranteed by the or ig inator of the A-X Noise Bridge. ORDER
YOURS NOWI

i

Palomar Engin~ers
i

Box 455, Escondido, CA. 92025 • Phone: (714J 747·3343

• Learn the truth about your antenna.

• Find Its resonant frequency.

• Adjust It to your operating frequency quickly
and easily.
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Computers , . . How They Work (from page 26)

Summary
In this article we learned that there Are live major ele­

ments which are found in all computer systems: INPUT,
CONTROL, ARITHMETIC LOGIC UNIT, MEMORY and OUT­
PUT. Further, we have seen that each of these elements
can be described in terms of a collection of registers.
Finally, we have learned that computers operate by trans­
ferring the contents of one register to another, and by
performing arithmetic and logical operations on data en­
tered into the computer. •

H.F. Operating (from page 23)

can be set as desired for semi break-in operation. An·
other circuit is used to detect the tone and activate a key·
ing relay. A suitable circuit for the latter function is shown
in fig. 2 (A). It employs a 567 Tone Decoder PLL and can
be easily driven by the low impedance output of a f.m.
receiver. Fig. 2 (B) shows a simple audio oscillator which
can be keyed at the t.m. transmitter end of the link,

The usage of tone oscillators and tone decoders can be
easily expanded so other functions can also be remotely
controlled when operating c.w. For instance, another tone
oscillator operating at about 1500 Hz and a 567 Decoder
driving a relay were used to switch on a CQ Caller acces­
sory at the transceiver. When this tone is on it will also
activate the VOX circu it which, depending upon the ap­
plication the tone is used for, mayor may not be desirable.
The VOX circuit can be replaced by another oscillator!
decoder combinat ion for completely independent trans­
ceiver send/receive switching. The oscillator/decoder
combinations can be used to also select different crystal­
controlled operating frequencies at the transceiver either
by activating a stepping relay or by using different tones
to operate relays for the desired frequencies . For a few
simple control functions, the single-tone oscillator/de­
coder circuits will work fine. But, if one desires a more
elaborate set-up one should employ the touch-tone en­
coder/decoder techniques common to repeater opera­
tions. These techniques will also work for s.s.b. operation
but then one has to set the tone control frequencies above
3.000 Hz and use two simple filters at the audio output of
the f.m. receiver at the h.t. transceiver. A low-pass filler to
pass the audio to the transceiver and a high·pass filter
for the tones to the decoders.

The complete wireless remote. continuous tuning of a
transceiver imposes many demands on the circui try used
to ensure stability, provide remote frequency indication,
etc. and is beyond the scope of this article. However, a
relatively simple remote operating convenience that one
might try to achieve is control of the receiver incremental
tuning in a transceiver. This can be accomplished me­
chanically, by having tones actuate a reversible o.c. motor
attached to the r.i.t. shaft. or electronically. The electronic
approach uses a variable frequency oscillator at the con­
trol transmitter and a frequency to voltage converter at the
receiver. The varying d.c. voltage controls a varactor diode
to provide r.l.t. in the transceiver. A suitable circu it for a
frequency to voltage converter is shown in fig. 3. The
application of the circuit will vary from transceiver to
transceiver depending on the range of voltage needed to
achieve satisfactory r.LI. operation. In many cases, only a
few volts d.c. variation across a varactor will be sufficient.
so the variable audio oscillator at the remote control point
need only cover a lew kHz range. •

Zero Bia s (from page 12)

Remember amateurs have always prided them­
selves on the concept of self-policing. We don't need
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nor want regulations which are punitive and do not
address themselves to the problem. If we are to " pay"
for someone elses problem then we certainly should
voice our input to the solution. We can do a lot to curb
a great deal of interference both amateur and CB and
foster a better understanding of the services in the
minds of the public. If Anwar Sadat can meet with
Menachin Begin, then certainly amateur can meet with
CBer to find a solution to the problem. If we talk a
numbers game, and if there aren't too many amateurs,
300 to 400 thousands and perhaps anywhere from 14to
28 million CBers out there depending on who you lis­
ten to, you also have to remember that there are still an
additional 200 plus million "civilians" out there who
also want something from the airwaves and the
government. They want and deserve to be able to
watch and listen to a football game or whatever is
their individual pleasure, and those are the kinds of
numbers thai count.

Lastly, we can all work towards getting more fund­
ing for the FCC in the hopes, and I emphasize hope,
that they can begin to put some teeth in their enforce­
ment branch and resolve part of the interference prob­
lem with existing legislation, Attrition and passing fad
interest is already at work within the CB ranks with the
number of license requests going down each month.
On the other hand the number of amateurs is steadily
increasing each month so it will become a matter of
semantics eventually, as to who is more responsible
for the problem. The one certainty is that we shouldn't
waste time on saying who is mare at fault and just ac­
cept the fact that we are all involved and we should
find ways and means of working together rather than
continually shift the balance of blame to make one
group pay for the other.

The last thing amateur radio and CB radio need, at
this time, is a continual barrage of legislation and
edicts that will eventually put us all off the air, We
don't need a formal decree from Newington on who
should be able to buy what and where, when this
does not address itself to the problem. Legitimate
amateur radio manufacturers and dealers shouldn't be
so quick to grab up the responsibility for clearing up
the ranks of illegal CB operation when most of the
equipment that is being used illegally is of the "black
box" variety, certainly not up to amateur radio stand­
ards. Perhaps one obtuse consideration should be to
let the illegal operators have access to some good
quality amateur radio equipment and perhaps we
would have far less interference right off the bat. If
we 're forced to legalize or condone everything else
by lack of government enforcement, it might just be an
interesting consideration.

The basic problem is interference. , . let's not forget
it. What we eventually do about it or have done to us
is basically up to all of us. If we do nothing or wait for
someone else to do it, including the League, then we
should be prepared for and accept the consequences.

73, Alan, K2EEK
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QSL CA RDS-5 00 1$10. 400 illustr.tions. free much. Rick W.. n.s, WD4 10W. 6351 Hol id a y
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H ar va rd , St. Louis. MO 63130. S l a tion 32S-3A. lSC-3C. 3 I2 B·4 . S I 6F·2 ,

SM-3, eesr offe r. D.ake S P R·4 . / w S CC-4 . N O V IC E ALL-AME RICA N eerturce res.
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SELL : Ray tra ck ,. pla te tan k coi l fr 8 0 REBUI L T Johnson 275W Matchbox w/SW R, FOR SALE: Hautcratt er SX·62A gen . ecv. re-
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ASR 95 TELETYPE : Mint condition, best
T he book "CQ YL " has b een updated again WA N TED: Schematic '0' M o t o ro la T43A o ffer over S500 . WAOFSQ , Jack Hovden ,
with , ". supplemen t bringing th e YLRL , sc MH' t ranscei ver . B illy Nielsen , WB' 2310 S.!th St., Marshalltown, IA 50158 .
Officers section UP t o date t hro ugh 1977, p lus APC, P.O. BOx 33! , Radcliff , K Y 40160.
a report on the 7 th Interna t ional YLRL Con- - WANTED : H eath SB600 speaker. Len Siedin-
ventton held '0 Houston in June '76. If you APACHE T X · l '0' SB·IO wjmanuals '0' Sk i , i e Ames Ave. , T o naw and a, N Y 14150.
have a cop y of "CQ YL" and would like to cables. Cheyenne MT-l and H R-2 0 w/manuals
add the new supplement (the pag es are "slot- '0' h o m e brew AC supply . S2 5 0.0 0 . 000 WANTED: 0" o r dU st ca tcning "bus" key.
ted" so tney can be inserted directly into t n e ROQf, WAOGKP, 480 S. t.ewts se., Lakewood, Must be very r easo nab le. Disabled vet . Wm. J.
bOOk's spira l backbone), drop , no te w itn C080226. Roven , RRI, acx " , Bass Lake, South
yo ur req ue st to autnorypubttsner Louisa sen- Board man , M I 49680.
do, 9412 R io Grande Blvd .. N .W ., AlbuQuer· MODEL G SB· l SSB adapter, b y TMC , SIOO .
que. NM 8 711 4 . Please enclose S1.00 to cover SP600J X Hammurland r ece iver , S350. Both WANTED: MOdel i aa JOhnson VFO '0'
cost 0' printing '0' mail ing. The one and excellent. prefer pick-up. L. G. Basham , vas Vik ing II x mt r . T o m rr.y Gray. W D5 HGO, Rt .
only bOOk abo ut YLs in ham rad io, "CQ Y L" Caves H ighw ay , Ca ve Junct ion, 0 R 97523. 2, Bo x 186 A, Jone5boro, LA 71251.
contains 23 chapters, over 600 photographs. -
Order yo u r autographed copy, or a gift copy, WANTED: Excellent 811 A's and 3-500 z-s. WA N T ED: Circuit ' 0' a FreShman Master-
from W5 RZJ, $ 3 .5 0 , postpaid. Bill Thee, W B8 RMD, 6507 Spruce Dr., Bir- p iece rad 10, ctrca 1925 . Am wonder ing "mingham , MI 48010. somewh ere '0 yo u r fil es ' 0" m ight have ,
MEDICAL: Any l i cen sed amateu r r ad io oper- copy 0' such a schemat ic 0' ., '0" m ight
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LOOKING FOR old Lio ne l t ra in s. m tere stec used, S299 plus sh ipping: Heath G-I sig . gen. Erie. PA 16 509.
only in "0" gauge, excellent to l ik e-new con- ",,:orks f ine, S18; Heath Electronics Keyer,
dition. Primary interest is lo co m o tives p rior new, per fect, $39.00 . Jack L ar son , W6 TBA, W A N TED: Commerc ial outdoor type SO Ohm
' 0 1952 but wi ll consider comple te sets or Rt.l , B ox 105B, R05amond , CA 93560. dummy load ; 2 ,. o r greater. Rod, W7 OM ,
more recen t models. Am willing to bUyout· 5632 47t h A ve.• SW, Seatt le, WA 98136.
r ight <0, casn or swec r adio gea r <0 meet SELL: National Gen Cov/Ham receiver, NC·
your needs. W r ite: Dick Cowan, WA2LRO , 1830 and speaker. Mint. $170 . Heath deluxe WANTED : One copy of t he May t 9 76 issue
c/o CQ Magazine, o r call (5 16) U 3 -6 2 0 (I . SWL receiver, GR·54 , $85 . W2NXC. (2 0 I ) 0< Ham Radio Magazine. Irw in Sc hwartz,

725-5093. K2VG, ,jo CQ MagilZine, 1< vance-venter
FOR SALE: Spect ra Physics 131 P 2 mw lase r A ve. , Port Wa5h ington, NY 11050.
tube, b rand new, never used, $80. G. R. 572 B, SALE: Clegg 22 , Milrk II, w/m anUill. Perfect
J K Hz, Hummer $ IS . I r w in Math, 320 No rth· condition. Joseph Schwartz, K2VGV. 43 ·34 SELL : 2 m et er FM Sonar transceiver, AC
ern Blvd., Great Neck, NY 11021. union St., F lushing , N Y 11355 . PIS. mObile brack et $175. Heatn HW-32A

with spa re tUbes S65. George Pataki, WB2
FOR SALE : 0 " i ssu es 0< H am Radio , 73, WANTED: Heilthki t H W-7 " H W·t trans- AQC, 34·24 76 th St. , Jackson H gt s.. NY
QST, CQ. Some complete r u ns. Send s.e.s.e. ceiver also any external CW filter t hat can be 11312 .
10r l ists and prices. A. Dorhoffer, K2 EEK, CQ add...d t o Real tsnc OX 150 . F. E ldr...dg... , 515 I
Magaz ine, 14 V anderven ter Ave., Por t Wash- Corva llis Dr., Mt. Pleasan t , M I Ht58 . BE F IRST TO K NOW p recisely when '"'ingt o n. N Y I I 0 5 0. wh6re to wo rK all the choice O X . Bi·we6kly

WANTED: Galaxy wattmett er model RF-550 U DXA OX B ulleti n has: Ho, OX News-
CA N A NYONE H E L P? N eed a 3RPI A CRT 0; RF-550A. R alp h Sieloff , RD 2, Lagrange. Time ' 0' F requency 0< each goodie-QSL
t o rep air my scope. Schult z, W4FA , US Con- ville , NY 12540. l nf o - Pr o pagat io n Forecil5t -and more. Send
sulate, Box "L", FPO New York 09544 . nusjness size SASE for f ree sample copy or

SELL: JOY5tick system J indoor anlenna 5Y5- se <0, l·year domest ic subscription . Long
SACRIFICE: Drake T4X , R·4B, spk·MS·4 tem. Cost $99 ask ing $50. R. Hajdilk , I 64 4 Is land O X Association . OX Bullet in, P.O. Box
wittl 0. sup., $595 . A tlas 210 X wi th console Morr is St ., SE, Minerat Rd;ge, OH 444 40 . 173 , Huntington , NY 11743 .
$6 85. A" '0 mint cond ition. CB Mart, Box
5024, Conil iville, 10 Wil 5 2241. WANTED: scnemaues <0, Heath HR·I0B H I G H SPE ED CO DE T A PES " to t o wpm.

receiver . or Knight TOO x mtr to buy Or bor_ I nq uire K4K HT,4330 N.E. 13 t h St. , Ocala.
H W·202 wjbu iJt-in Sandlin scanner; rrc row. WB9ZFG , Karl Z em lin, I 5 I 9 w, Park F L32670.
Multi·2000; aeercer '" scanner. AU go o d Ave. , Champaign, I L 618 20.
condition. K ar l T hurb er , Wt F Xj4, 233 New- COA XI AL SWITCHES, Transco 00, 14 60-
castle Lane, Montgomery, AL 36117. HELPI N eed info 0o ro ta tor se lsyns, have 822 , DPDT, High pe r torman ce, wat er_proof ,

min iature 155VAC un its. '" L, Davis, perfect for 05car , H F. UHF, N ew ·$4 0 each or
WAN TED: Extra coils ", SW·3 receive r. , W3FBT, ' 02 Chain St. , N orri5t OWn. 'A trilde. A . Emerilld, t 9 56 Sw allOW Ave.. F o u n·
Mve ccc.oen COits and need your sing le ex- 19 40]. tain Valley, CA 92708.
t ras to make UP complete set. Buy o r t rilde.
Bill O rr, W6SAI, Eimac, 301 t nc u strtar Way. WANTED : QSL s f rom '" over tne world, WANTED: Heat h AM Tuner m o d el AJ·21
San CarlOS, CA 9 4010 . . , OSL 10090 . CB '0' Ham. St eve G loft , with manual. Allan N ad ler , vr.. WA5KOG,

2078 Bush st.. St. Pau l , MN 55119 . 102 Hynes o c: Plaquemine, LA 70764 .
CQ AND QST 1950·1975 issues f or sale. Send
s.a.s.e. " ordering " ,H,m Radio, or other W AN T ED : Jotmsob 0; N" matchbox es, WA NTED: m, r ad io magaz ine. book5, cata·
CQ '0' QST issues. one dollar minimum small and large ; also h om eb rew . Mike Wetzel, log 5, can bOOk5, Handbook5 '0' '" r ad io
order ' 0' ," issues cost as cents eilch. in- W9RE, 188 0 Shelbyville Rd., Indianapo l i5, receivers, parts, et c. E.A. Rasmussen, W,·
d Uding USA shipping. Send chronological IN 46259. Y PM , '" L o w ell St., Red w o o d City, CA
list and f u ll payment to W6LS, 2814 Emp ire 94062 .
A ve., Burbank, CA 9 1504. Ava ilable issu es FO R SALE OR TRADE: i i meter 14 MH'
and refund sent w ithin one month. V FO. Danny Burt, Ro. " Bo> I 5 3 • Tulia. WA N TED: Operation manual w ith schemat ic

homa, TN 37388. <0, Jonnson Viking soc t rensmuter , BOO
CERTIF ICATE FOR PROVEN T WO _WA Y G r innell, 11 014 Harney, Oman a, NE 6t154.
RADIO CONTACTS with Amateurs '0 '" QSL CARDS : White, high gloss coated 5tock.

"0 (J 0) USA ~" areas. Awa rd su itable to Send 2 4 cents, no. 10 s.e.s.e. fo r samp les and H EW L ET T - PA CKA RD: Programmable cat-
erem e and proven ach ievements added on reo p rice IlsI. M arv Mahre, WOMGI, 2095 pros- cutator H P-6 5. J /2 price at $400. H ard ware

Quest . SASE b rings TAD d ata sheet f rom pertty A ve., St. PaUl, MN 551 e s . ts in c luded . F ree gift w ith p u rchase. M ark
W6 LS, 281 4 E mpire Ave., B urb an k, CA A lpiger, t 6 0 7 Iv in ell Ave., F ern Creek. KY
91504 . WANTED: 0" orcecce st en gineering rneaa- 40291.
, zines, 'RE Proceed ings: 1930-1960. WIJS/S,

WANTED : SB400 0; SB40 1 Also HWIO I 312 W. 24th St., H o u st o n , T X r-oue. FEW NEW COAX IAL R EL A Y S : Only ss
with AC '0' OC supplies. Rodger L egg, 24 each; SPOT, Jh DC. " <0 soo MHz. U"
Tower Rd .• Wayne, N J 07410. SELL: excess receivers, transmitters, t ra ns- own t ... rm inals or so ld er '0 set. W4 API , BO'

ceiver5, pa rts, SASE for l i st. Wilnted-Drake 4095, Ar lington, VA 2220 4.
WANTED: Heath HW·16 with HG·tO VFO, C·, stat ion contrct. " F o r m an , 200 I Jef_
$ 12 5 . Brian , W B2 QO v , (914) 357·5820 . terson D avl 5 H ighwa y, Arl ington, VA 22202. D ON ATI ON S o f working rad io gea r wanted

- <0 he lp start 0" new ly formed h igh school
FO R SALE: K en w o Od TS_520S , $550. oist- FOR SA LE OR T R A D E : Ha IST-6 RTTY ter· rad io c lub . WA 2I N J, 12 Algo nquin D r. , Hunt.
tal displa y DG·5 , $ 1 50 . W i ll iam D. Snevtchuk, mina l un it wi th 850-110 shift and AK2 AFSK Station, NY 11746 .
J Lois Ave. , Clifton. NJ 07014. oscillator, provi5ion5 for UT-4 wi th all manu-,,, '0' documen t,,!ion. Need Heath SB·614 V I B RO PLE X Semtautornattc key, like new,
QRPSTN: HW..s. HS-1661 speaker w ith bUllt- o r FB2 meter rig. Also Swan mode l 45 HH $20.00. Rea l istic D X ·150 A aU band re ce iver ,

'0 Lambdil regulated supply "0' 'C audio band ant en nil , new never used With warranty l ik e new, $80 .00. I Ship. WB4FJO, Sherman
amplif ier, m int. W1 ESE, I 208 E. Fairmont , card, $60.00 . Kenneth DadO , 4 t2 I E, R iver· A. Harr ison, R', ". Edens V iew , K ingsport,
T em pe, A Z 85282 . (602) 966·5244 . 5ide Dr., no. 141, Austin, T X 7 t741. T N 31 6 6 4.
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Math 's Notes (from page 85) WAN T ED: Older aim. faced Tempo One W I WANT ED : F irst class eQuipmenl in lirst class
PS. N eed nol wor k, b ul nO busI ed , d ropped shape with I hird c ia» price! Just felling

into elect rical signals. For cases where u n its. Pay up 10 SH O.OO. K 3HBP, I. Balum Slarled . Prof. Wm. R. E ndsley, 170 I w. Free-
Rd., Wilmingto n , D E 1980 • • ma n, CarbOndale,IL6290 1.

the signal level rs "",y high , a simple

set t-ceneraunq sili con solar cell may be W A N T ED : Manual '0' Sirena MOdel '" SPAR E the o pera t i ng manu al and schematic
V H F frequency conver t er. Rusty West, 4 300 d iit9rams fo r Hallic;raflers MOdel S·53 A alSO

used di rectly connected t o a pair of ear- H, Foxridge, Black$bur9, VA 24 06 0 . for the TA-1 2B transmitter, brand name un-

phones. FOI moderate to low k now n. Lance Thomas, Bo. 20 1 , Airdrie.
most ,n- NEED: FT2U crystals. 35 10-35 25 MHz . R. Alta. Ca nada.

put light signals roweve-, addi tional Ra ndall, K6ARE, 126 3 Lakehurst Rd o, L iv.....·
more, CA 9(550 . WANTED: Late mOdel M ini·Beam. Slate

a mpli fica tion w ill be n e cessary . F ig ure conditio n '"' best pr ice. George Scott,

4 is a simp le t wo state aud io a m p lifier RADIO STATION OPERATORS : Group Of W2LFX, H Chatham Place, V incentown, NJ
rc long established camps located tn N•• 08088.

that can b e added to a solar cell t o in - York Adirondacks. Mllss. '0' Conn. Berk-

c r ea se its sensitivi ty, The circuit is smal l
shi res , and Maine offer ex cellent oppor tun ity CALL LETTER LIC EN SE PLATES: Wanted

' 0' brOlld cll st '0' amateur rad io operators. for co llect ion. Will pay post age. A rt Ph illlps ,
en o ugh to m o unt right at the detector G rad.uate '0' u nd erg rlid ua te stucen ts. ,.- WA1NXL, P.O. ecx 20 I , F 11I9Staf f , AZ

aod a n eat pack age can be made o f the
pe rience necessary in announcing, sett ing UP 86002 .
equipment, and Or9anizing program. ! week

entire r eceiver . summer season. For application and lurther SELL : Frequency St andard wilh Bliley 100

W hen low sign als
informal ion write : Enclose full ceteus liS to k Hz ><11 . and o ven . Accuracy 0 .00 01 5percentverv " e p resent, your Qua l ifications) Kathy Singer, Place- Feb. 1963, NO' ,,- N•• cond x. Sl1.50.

high gains a re necessary and t h e noise .n en t Advisor , '" Fairview Ave. , Port W(JGO ,64 3 Diamond,Salem, V A2 41 5 3.

o f the detector comes into t he picture-
Washinglon, NY 1 105 0 .

WANTED : I .F.T .'s and BF O co ils 11 5 .55

just like the noise figure of a r eceiver ' s WANTED : SB5 0 0 2 meter transverter . JaCk aa s K CS (Iro m ARC,,") pr efer nat 'l or Ha m-
Larson, W6 TBA, R'- ,, BO. 10S-B, Rosa· marlund air tuned . R.E. W inn, W8BHD, Mil-

f ront end determines how weak a signal mond , CA 9 35 60. ler$burg, MI.9 159.

it can detect. ARGONAUT with o u tDo ard CW filter Mod, SELL: Tempo One (White lacel w /AC one
In t h i s case, t h e d e tector must b e a Microphone and antenna tuner. S2 00 FOB. pwr sup., S3 2 5.0 0. D rake R·4B rec. w /MS-4

silicon PIN diode .
0 ' consider swap '0' 'ren-rec Century{21 speaker, S35 0 .0 0 . Barry Marlz, P.O . Box 2 14 ,

d evice such as the transceiver. K 1 BD, 103 E. Bartletl Ave" Clare,M 14861 1 .

These detectors offer very low n oise Selah, WA 98 ';H2 .

le vels w i t h the resul t that they can be T E M PO 2020 S6 50.00, 3 months old, ex·
F O R SALE: : CQ January 19.510 D ec. 19 H cellent condition. J.P. JOhnson , 1 35 W. 9 th

f o llo w ed by h igh ga in stages. F i gu re 5 all orj.ginlll copies in dinde... Ma ke offer, A . s t. . Jacksonville , FL 32206.
Jablonsk y. WOBK, 1022 N. Rock Hill Rd.,

is a schemati c o f a t v pica l PIN diode r e- st. L o u i s, MO 6 31 1'J, SB200 abSOlutely mint , 5 299 , 3 years old.

ceive r. The d io d e is con nected in a cu r- SBI60 monitor scope, S99 . Jack Lll rson,
FOR SALE : New England Quasi_Logarithmic W6 TBA, R'- I, Bo" 10 5B, Rosamond, CA

r e n t -to-vottece conver t e r conf ig u ra tion Speech Processor S30.00. Super ior VTVM 93560 .

and t h e va lue o f A f adjusted to give t he
( Large meIer) S20 .00 . Hitachi (Exiae Port_
able I2V Power pack and charger, S i S.0 0 ). SK800 -B SOcket and SK-806 ch im ney lor use

the desir ed amount o f gain. The caoacl- M o torOla so lid-stale AM auto rlld iO Sl 3 .00 . with 4CX 100 0 A t u b e. Hugh Allen, W2BZ,
N•• Sonar VHF Senl r y MOdel FR ·I06SA, 401 -Third Ave" Haddon Heights, N J 08035.

tor, Cf is used to adj ust the overall S2 0 .00. WOJRJ, a 32a W illow Way, Raytown,

bandwidth o f the stage. Wi th a v alue of
M06 H3S . QST 6S co py tes, 1928·19 36 , S32 .50 plus

transportation. H . Dawson, 152 0 So. Oakes,
1 megohm , LED signals f rom a poin t HALLlCRAFTERS S·. I G wanted. R, Ran_ Tacorna, WA 9 a. 0 5 .

a cro ss the room , with no antenna, can
eeu, 1163 Lakehurst ee.. Livermore, CA
9H5 0 . SELL : 96 It. aluminum ~lf·supPOrting tower,

b e received. The addition o f a sui table • SQ. It . ant. in a o MPH wino, S1 250 . New

antenna can then exten d the r ange con-
WANTED : Old HRO parts, BFO tu ning con- commercial built sene-state linear, 13 .6 V OC
densor plus sw i tCh ; metal·skirted knobs; and 60 ·160 watts d r ive for I kw oul, 10-80m

siderablv. Pse ar imail leller first , JOck , Z L 2GX, Lytton, S15 0 , W5 1LR/. , 44 21 T l;m plar o-.. sorts-
Gisborne, New Zealand. moulh, VA 1 310 3 .

The i n f ormat ion g i ven here rs ,"-

t ended to spark so m e interest ,n com- TR A D E FOR RADIO GEAR-Mint stamp SE LL: 2 T.V. Sylvan ia CIImera model " F_
COllection f rom K ingd o m of Bhutan. A gift 30 0 120 v, sc watt exce llent ccnc x. S75.00

mun ications in the a r ea of 7 x 108 MHz ,,' , don 'I co llect slamps! w rite : W5YI, each. EUgene P, B aker, RI. I , B o>< 9 , Antigo,

(approxi mate freq uency of visable 1322 EdgeWOOd: R ich ardson , T X 15081. W15 U09 .

l ight ). Ex peri m en tal ,nd commercia l TRADE: Mint KenWOOd TS-5 20 wilh digital DRAKE L 4B linear, less than 4 hours, 5650 .

h ave been buil t t h at a llows
readout for K enwood TS-l00S. Trade Genave Ralph Senech al , 9l8-A Avenida MojOrCII,

systems GTX-600 plus cash '0' KenWOOd T S-600A. La9una Hills. CA 92653.

such communications 0"'" 10 m ile F.H. Kauppi, Rt . 2. BO. 11 1 , Gilbert, MN

careful
551 41. WANT ED: Coax ial bulkhead lighting arros-

r an g es and no doubt, by e,- tors and SP. T coax relays both with type

oe-lrrentation even th i s can be e x tend-
ROBOT 300 ,,~ Suo con ver t er faclOry " N " con nector s. Charles T . HUlh, 123 3 ' nmOdified ,~ u Odated with manual, S(6 0. W. Slate, Fremonl. O H 4342 0 .

ed. T h ere are probably all sorts of in- Gerald R_ T etrault , 1369 Front St., Man·

t erest in g phenomena to be d iscov ered
chester , N H0 31 02. WANT ED : CRC-8 14 tuDe fOf RAL.1 , RAK·

t receiver p ower supply. V an H eath, Rt. I,
and b reakthroughs that amateurs could SELL : Ex cellent Drake T4XAC4 , R.A, 55 50 . B ox 513, Jamesville, NC 2 18 46 .

No alterations. Nel s, COllett, 4 46 I {2 W. Long
m ake (su ch as bouncing sign als off Longden, Arcadia, CA 91006. OXen! U se h am sentences in S- 4 languages
clo uds fa, reall y 10119 distance com- 0' y our o ut go ing QSL ,~ '" resu lts.

SELL: SB·IO Heathk it SSB IIdapter factory K 3 CH P' S OX QS L G uide, S3.'J 5. Joe Mik·
rrumtcat toosl. aligned ,~ t est ed work ing condition, make UCk is, 6913 Furman Pk w y ., Riverdale, MO

Please let know what works, if offer. Rober t Smith. WA 6 Z L A , 320 Park 10840.
"S St., Ft. B raddi, CA 'J5437 , (107) 964·4'J)1.

any vcu have performed. We will be H U R R Y -HU R RY-H UR R Y : QSL Cards

glad share r esults with o t her
DO YOU SAVE QS L CARDS? Star t conect- needed. Send QSL cards t o : Pni lip Slevento y o ur '0' them f r om aU over t he wor ld! Join t he K u rk l and , 35 1 East 201 SI., Apt. I·F, Bronx,

in teres ted peop le. carnival QSL ClUb 0' the Wor ld. Wrile '0' NY 104 5a ,
application b lanks to: Chris Huston, I I 2 4
High Blvd., DuDuQue, IA 51001. WANTED : Schematic dia9ram '0' Zenith

73, Irwin , WA2NDM Trans Oceanic MOdel 1600 chassis 6 L.O.
SELL: '" baCk issues of QST from 19 35 Frank Cirillo, 212 Wesl 22 St., NVC, NY
through 191 5. many '0 binde.., S150 plus 10 01 1.
shipping ; 130 back i ssues of 1 3 tram 1960
through 1'J 14; 5 15 plus Shipping. BOb M.",o, MORROW MB560A xmtr power supply want.

SWAN VOX 53 5 : H .B . P.S . for Swan S20 . WB2VUB, 32·2 4 13 rd St., Flushing, NY ee. R.W. Randall, K6ARE, 1263 Lakehurst
Tone pad 51 5 . FlOppy disks. 5 3. wAIGFJ, 1 1370. se.. LIvermore, CA 9(550 .
11 Whitney St., E. Hartford, CT 0611 a ,

SELL: Shr ink tUbing, 0.18 1" ,~ 0 .2 50 " CQ BUMPER STICKERS readS '"dihdidahdit·
SELL : Heath HW2036 , 51.0 . HP-13B, 555. 1.0 . ShrinkS 5 0 percent, S5.00 0" 100 n _ dahdahdidah" Send 5 I t o : D . MOllan, WB1
UPS Paid. Maurice Beale, '" 0" Grove, ceu-eaoer size. W.JGD, 64 3 Diamond, S. lem. F O E, l ao s NE 14 1th Ave. , Vancouver, WA
ApI. B, S. Beloit, l L 610 aO. VA 2.151 . 98662.
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WAN 75Q.CW

rul[ICOM[DRAKE TR -4CW

THE NAME THAT'S KNOWN AROUND THE WORLD

1<

•
• COLLINS 75S·3C

COLLINS

Wilson
WI LSON MARK IV

ICOM IC-211

YA ESU FT-227R

YAESU FT-l01E

LARGEST STOCKING HAM DEA LER
COMPLETE REPA IR LAB ON PREMISES-NewYork City's

ATLAS 350-XL

O pe... Mon./ Fri , -9 :00 e.rn . - 5:30 p.m. Sat. unlil3:00 p m.
MAll ALL ORDERS TO: BARRY ELECTRONICS CORPORATION

512 BROADWAV, NEW YORK CITY , NEW YORK 10012
BARRY INTERNATIONAL TELEX 12·7670 212 ·925-7000

WE SHIP WOR LDWIDE

BIRD WATTMET ER , VA ESU , DRA K E, ICOM , TEMPO. SHURE,
KD K, TU RNE R, ASTATIC, HYGAIN, L ARSEN, WILSON- DEN­
T RON-VHF ·ENG.-STAN DAR D CDMM-TU BES-3·500Z, 572B-etc.

IN STOCK. TOP TRADES GIVEN ON YOUR USeD eQUIPMENT,

.96, co» . III

p,,,,,

. It

. 71

.85
. Cov . I I , 2 , 6, 7

, .1. 77
.. . . 64
. . 15 , 16

· 2 1
. 89
· 91
· 89
. 71
· 9 1
.71
. 71
· 87
. 67

· .. 33
· .. 45
. 87, 9 1
· .. 85
· .. . 5

Kirk Electronics
Div. of Vik ing I nstruments.
Kantrontcs .
Kengore Corp .
Kenwood.
MF J Enterprises..
Mor·G ain .
Newtronics Corp. .
Wm. M. Nve Co., Inc..
Palomar Engineers
Hedl-Kltowatt .
Rolin D istr ibuto rs .
Sagal Electronics .
Savoy Electronics.
Skvlane Products - W4YM .
Space Electron ics ..
"r etrex . . . ..
Tri·Ex T ower Corp.....
Tufts Radio Electronics .
Un aeco-Hohn .
United H igh Power .
warson-Gcpttu Publications . .
Wilson Electro nics . .
vaesu Electronics Corp.

R.S.
Page No .

Antenna Supermarket . 63 23
Apollo Products . .. , . 63
Atronics . . . . . . . .63 ·24
Barker and Williamson. . . 87 25
Barry Elect ronics. . . . . .95 26
Butternut E lect ronics Co. .85 27
cecc Communications Inc. .87 28
Cleveland I nst it ute 29
o f Elect ron ics, Inc. . . . . . . 55 30
Collins Radio (Rockwell In t' l). . . 8 31
DGM ,.... .. .. . .63 n
Dayton Harnventlon . . . 6 1 33
Dentron . 17 34
Eimac, Div. of Varian. . . Cov. IV 35
Gilfer... . . . . 89 36
Greenlee Toof Co.. . . . . . 86 37
Gregory Electronics. . . . . . 19 38
Group III Sales Co. . . . , .. 7 1 39
Hamtronics .. 13 40
Heat h Co. . . 37 4 1
Henry Radio . . . . . 14 42
Herr man Co.. .. .. . . 3 1 43
I nternat ion al Crystal Mfg. Co. . . 10 44
Jan Crystals . . . . . . . . . .. . 87 45

R.S.
No.

I
2
3
4
5
6
7
8

9
to
It
12
t3
14
IS

16
t7
18
19
20
2 1
22

New Reader service System

To speed information to you on pro­
ducts shown In CO advertising, a new
computerized Reader Service System
has been designed . For additional in­

formation on a particular ad in this is­
sue, tear out the Reader Service post­
card bound between pages 72 and 73,
and circle the numbers on the card
which correspond with the Reader Serv­
ice numbers listed in the advertiser's in­
dex below. DON 'T CIRCLE THE PAGE
NUMBERS! Fill In your name and ad­
dress, and mail. We'll have your infor­
mation on the way in short order.

ADVERTISER'S
INDEX__~
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Change Without NotICe Or Obbgat
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'v The smart radio

YAESU EUcrRON1CS CORP.• 15954 Downe)l A"".. Poromounl. CA 90723 (213) 633-4007
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Design And Specifications Subject To
Change Without Notice Or Obligation

\liil...,nu
V

J
I

-

THE SYMBOL OF TECHNICAL EXCELLE CE

'\l&§@[]JJ •

The smart radIo

G
F

ED

BOARDS INSIDE CABINET
1 CARR OSC unit
2 VOX unit
3 AF unit
4 IF unit
5 Filter uni t
6 Noise Blanker/RF Processor
7 Rectifier un it
8 Rectifier unit
9 Power XFMR
o Final Amplifier unit
1 veo unit
2 TUNE control
3 PLl unit
4 RF unit
5 Counter Display unit
6 FM unit

"RONT PANEL CONTROLS
~ Vox gain
BCarrier levet/keyer speed
.. Audio Peak Frequency system

MODE switch (SSB, CW, FSK, AM,
FM)
Crystal calibratorlNoise blanker
Rejection luning/variable IF passband
tuning
Frequency memory system
Digital plus analog frequency readout
Band switch (160-10 meters +
WWV/JJY receive)
Clarifier control
RXlTX Clarifier selector
RF Processor level
RF attenualor
TUNE control (Places transmitter in
-TUNE- condition fOl ten secooos.men
retums to "receive- con,bbon 10 protect
fina l tubes from excessive key.oown
time)

iczs

YAESU ELECTRONICS CORP., 15954 Down.,. A""., Paramoun', CA 90723 (213) 633-4007
YAESU ELECTRONICS CORP. , Easum Se",'ce CIT.. 613 Redna Ter. , C/nclnnall, OH 45215
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